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BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF CALIFORNIA

Petition of Southern California Edison
Company (U 338-E) on behalf of the
General Order 95/128 Rules Committee to Petition No. 24-03-
Adopt, Amend or Repeal a Regulation
Pursuant to Pub. Util. Code Section 1708.5.

PETITION OF SOUTHERN CALIFORNIA EDISON COMPANY (U 338-E) ON
BEHALF OF THE GO 95/128 RULES COMMITTEE TO ADOPT NEW GENERAL
ORDER 95 RULES FOR SUPPLY AND COMMUNICATION LINES

Pursuant to California Public Utilities Code Section 1708.5, Decision (D.)05-01-030, and
Rule 6.3 of the Rules of Practice and Procedure of the California Public Utilities Commission
(Commission), the General Order 95/128 Rules Committee,! through Southern California Edison
Company (SCE),2 hereby petitions the Commission to amend its General Order 95 (GO 95) in
order to modernize the rules and regulations governing the design and construction of overhead
electric and communications facilities in California through the incorporation of Load and
Resistance Factor Design (LRFD), the engineering methodology currently taught in engineering
schools and adopted and applied through the United States and North America. The Rules

Committee requests that the Commission adopt a package of 21 proposed rule changes (PRCs)

1 The General Order 95/128 Rules Committee (Rules Committee) is a California consensus-based
organization dedicated to the collaborative consideration and development of GO 95 and GO 128
rules. Rules Committee members come from California’s public and privately held electric and
telecommunication companies, trade associations, and the IBEW. The Rules Committee’s origin
stems from the Commission’s adoption of GO 128 in D.73195, dated October 17, 1967, wherein the
Commission ordered utilities to keep GO 128 up-to-date by filing applications. Since then, the Rules
Committee has assumed custodial duties for both GO 95 and GO 128. See Decision Amending
Genup to date 95, D.15-01-005 at 2.

2 SCE is a member of the Rules Committee. Because the Rules Committee does not have
administrative staff or attorneys, it relies on members to submit petitions for rule changes on the
Committee’s behalf.



designed to incorporate LRFD into GO 95. The Rules Committee developed the PRCs with the
objective of improving the General Order’s focus on fire-safety, improving public and worker
safety, as well as electric and telecommunications system reliability. The 21 proposed rule
changes, 5 associated rule changes, and associated supporting rationale are presented in

Appendix A.
I.

INTRODUCTION AND BACKGROUND

The Rules Committee’s efforts to develop LRFD-related PRCs as contained in Appendix
A began more than ten years ago when the Commission ordered a series of technical panels and
publicly noticed workshops3 in Phase 3, Track 3 of the Commission’s Rulemaking
(R.)08-11-005. The objective of that phase was to improve General Order 95’s focus on fire
safety and system reliability. Recognizing that fire safety depends on standards upon which
utility facilities are designed, constructed, and maintained, workshop participants expert in
material strengths observed that California’s GO 95 is predicated on an outdated methodology
known as “Working Stress Design” (WSD), sometimes referred to as “Allowable Stress Design”
(ASD), that can result in inconsistent reliability for different materials utilized in overhead line
elements.4 In R.08-11-005, participants began to discuss the need to modernize GO 95 by
migrating from a WSD methodology to the LRFD methodology as an appropriate way to help
ensure that overhead facilities built in the future will be stronger and safer than those built under
prior versions of GO 95.2 However, acutely aware that R.08-11-005 and accompanying

workshops were driven by the imperative to expeditiously identify and implement changes to

help mitigate the risk of utility-related wildfires prior to upcoming fire seasons, stakeholders

June 18, July 17 and 18, and August 7, 13, and 14, 2012.

GO 95, Table 4 includes a list of line elements commonly used in overhead line construction.

See, for example, San Diego Gas & Electric Company Fire Prevention Plan in compliance with
Ordering Paragraphs 2, 4 and 5 of Commission Decision 12- 01-032 (the “Fire Safety Order”), and
Standard 1.E of General Order (GO)166 discussion of Design and Construction Standards at p. 12
dated October 31, 2014.
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tabled LRFD discussions and instead pursued more readily implementable changes to GO 95.
Given the time and commitment required to develop the numerous changes necessary to migrate
from GO 95’s WSD methodology to an LRFD methodology, members of the GO 95 Rules

Committee committed themselves to that long-term undertaking.

A. Load and Resistance Factor Design

LRFD is an engineering methodology taught in the nation’s top engineering schools¢ and
is adopted and applied throughout North America through the application of the National
Electric Safety Code (NESC). The NESC is the standard applicable to power and
communications overhead lines and adopted by the majorityZ of states in some form, with
California being the only state that relies on General Order 95 instead of the NESC for overhead
line construction. In 2007, the NESC replaced its older, outdated WSD methodology with the
more technically correct LRFD method that uses two separate factors (i.e., a Load factor and a
resistance/strength factor) to be individually applied to poles and other overhead line elements.
As described in the NESC 2012 edition, up until the 2007 edition of the NESC, the WSD method
was an available option to the user but was discontinued in that (2012) edition. As explained in

the Foreword to the NESC 2007 Edition:38

In the long-term view, pole design is tending to move in the direction of
.. LRFD ..., a trend which is in concert with a majority of other
industries.

Similarly, the Rules Committee also believes the WSD method currently embedded in
GO 95 is outdated and should similarly be retired by the Commission and replaced with the

LRFD method.

[}

See, for example, UC Berkeley Institute of Transportation Studies Engineering course.
https://registration.techtransfer.berkeley.edu/wconnect/CourseStatus.awp?&course=0500IDM23000.
Also see Standard and CalTel’s contribution to the Pacific Earthquake Engineering Research Center,
A Technical Framework for Probability-Based Demand and Capacity Factor
https://peer.berkeley.edu/sites/default/files/0308 f. jalayer c. allin_cornell.pdf at iii and 1.

7 According to the IEEE, CA, S.D, LA, GA, MA and the District of Columbia do not adopt the NESC
For 2017 NESC Adoption Reference Survey Oct2019 (ieee.org)

NESC (ANSI C-2), 2007 edition, Forward at pages iv-v.
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https://registration.techtransfer.berkeley.edu/wconnect/CourseStatus.awp?&course=0500IDM23000
https://peer.berkeley.edu/sites/default/files/0308_f._jalayer_c._allin_cornell.pdf
https://standards.ieee.org/wp-content/uploads/import/documents/other/2017-nesc-state-adoption-reference-survey.pdf

B. Impact of LRFD-Related Rule Changes on Day-to-Day Practice

In day-to-day practice, the application of LRFD requires little to no more effort than
WSD.2 Moreover, the PRCs in Appendix A are calibrated to ensure that pole loading
calculations performed using GO 95°s current methodology will provide essentially identical
results when using LRFD based rules. For example, a pole that would be considered sufficiently
strong under the current rule would likewise be found sufficiently strong under the revised rules,
and a pole that is found inadequate under current rules would likewise be found inadequate under
the revised rules. However, as explained in the Background section of Appendix A, the
underlying framework and principles upon which LRFD relies provide a clear and traceable
approach to account for variability, base criteria selection on reliability theory, and guide the
designs of different grades of construction to rational and consistent reliability levels.

Further, LRFD is information-centric and provides a framework for adopting new and/or
improved information on loads, load effects, strengths, and structural behavior, and identifying
the limitations and deficiencies of current data. It also fosters a more complete understanding of
material properties, actual loads, and the ways structures respond to loads, which should
ultimately help California’s electric and communication companies produce compatible and

improved designs that are safe and cost-effective.1?

I1.
CPUC PROCEDURE FOR REVISING GO 95

In D.05-01-030, issued January 13, 2005, the Commission set forth a procedure for
parties seeking to propose changes to GO 95 and/or GO 128. The Rules Committee has

complied with that procedure as follows:

2 However, implementing LRFD may require utilities and communication companies to update their
pole loading software.
10 Appendix A at pp 2-3.



A. Obligation to Meet and Confer

In Ordering Paragraph 8, the Commission directs that:

Following good-faith meet-and-confer discussions [with SED], parties
(preferably jointly) should file a petition to adopt, amend or repeal provisions
of GO 95 and GO 128 pursuant to Pub. Util. Code § 1708.5 and [former]
Rule 14.7 of the Rules of Practice and Procedure [currently, Rule 6.3 of the
Rules of Practice and Procedure].l1

The Rules Committee has met this “Meet and Confer” obligation. Over the course of 14
months, from July 2022 through September 2023, members of the Rules Committee’s Executive
Board!2 communicated and/or met in person or via teleconference with the CPUC’s Safety
Enforcement Division (SED) and its Electric Safety and Reliability Branch (ESRB) to review
and discuss the proposals listed in Appendix A. The Rules Committee appreciates the ESRB
staff engineer’s contribution to this process, noting that several of the PRC’s contained in
Appendix A are based on direction and considerations shared by SED during the Meet and
Confer process. The Executive Board believes these meetings were useful and held in

accordance with the procedures specified in D.05-01-030.

B. Issues Litigated Previously by the Commission

D.05-01-030 further requires that the petition “must state whether the issues raised have,
to the petitioner’s knowledge, been litigated previously by the Commission, along with results of
that litigation.”13 The Rules Committee is not aware of any instance where LRFD has been
litigated in a Commission proceeding. During Commission workshops conducted in conjunction
with R.08-11-005 and R.15-05-006, LRFD methodology and the benefits of incorporating it into
GO 95 Section IV (strength requirement for all classes of lines) were discussed.

However, consideration of LRFD was tabled in favor of GO 95 rule changes that could be

implemented sooner to address the urgent task of wildfire mitigation. LRFD was mentioned in a

1 D.05-01-030, p. 27.

12 The Executive Board is authorized to make decisions on behalf of the Rules Committee, and is
comprised of members representing SCE, AT&T, LADWP, Moreno Valley Utility, SDG&E, Cox
Communications, and MotivelS.

13 1d. See Also Rules of Practice and Procedure Rule 6.3(b)
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Joint Parties Workshop Report filed May 08, 2013,14 SDG&E’s October 14, 2014 Fire
Prevention Plan,13 and in a Joint Parties Workshop Report filed July 10, 201716 however, LRFD
was not litigated in the referenced Commission proceedings.

While LRFD has yet to be litigated by the Commission,!Z several PRCs included in
Appendix A relate to rules considered in previous rulemakings. Key rulemakings and related

decisions are highlighted as follows:

1. R.08-11-005, Rulemaking to Revise and Clarify Commission Regulations

Relating to the Safety of Electric Utility and Communications Infrastructure

Provider Facilities

R.08-11-005 was established on November 6, 2008, to consider and adopt
regulations to reduce the fire hazards associated with overhead power-line facilities and aerial
communication facilities in close proximity to power lines.!# The Rulemaking was divided into
three phases. “Phase 17 focused on the adoption of fire-prevention measures that could be
implemented in time for the 2009 autumn fire season in Southern California and culminated in
D.09-08-029.2 The Phase 1 Decision also advised that the “Rules Committee may provide
recommendations on the technical aspects of the proposed rule change, recommendations that
the Commission may, in its discretion, consider in Phase I1.720

Phase 2 addressed matters that required more time to consider and implement

including, among other things, revisions to Rule 18-A imposing a correction timeline for Level 2

14 R.08-11-005, Phase 3 Joint Parties’ Workship Report for Workshops Held January — March 2013,
filed May 8, 2013, Appendix A, pp. B-48 and B-51.

See FN 4.

R.15-05-006, Joint Parties’ Workshop Report on Fire Safety Regulations, July 10, 2017, Appendix B,
pp. B-100, B-116, and B-117

17 As described in footnote 1, the Rules Committee is a consensus-driven body made up of
representatives from a variety of companies and organizations. The Rules Committee is collectively
unaware of any Commission complaint or investigation stemming from the issues raised in this
petition. The Rules Committee, however, cannot speak for its individual members concerning any
member’s individual knowledge of whether such investigations or complaints exist.

See D.12-01-032 at pp 5-6.

Id. at 6.

D.09-08-029, at p. 39.
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nonconformances that create a fire hazard in high fire-threat areas, revision to Rule 31.2
establishing patrol and detailed inspection cycles for Communication Infrastructure Provider
(CIP) aerial facilities; revisions to Rule 35 regarding vegetation management requirements for
both electric utility and CIP facilities; and revisions to Rule 44.2 requiring a pole-loading
calculation whenever there is a material increase in load.2! Phase 2 concluded with the issuance
of D.12-01-032. That decision also established a new Phase 3 to, in relevant part, (1) consider,
develop, and adopt regulations regarding revising strength requirements for all classes of lines
contained in Section IV of GO 95 to reflect modern materials and practices, with the goal of
improving fire safety and (2) consider revising Section IV of GO 95 to incorporate a new High
Fire-Threat District and new standards for the design and construction of electric utility and CIP
structures located in the new District.22 As described next, Phase 3 concluded with the issuance
of D.14-02-015, a decision that revised several related GO 95 Section IV rules now subject to the

Rules Committee’s proposed rule changes.23

2. D.14-02-015, Adopting Regulations to Reduce the Fire Hazards Associated

with Overhead Electric Utility Facilities and Aerial Communications

Facilities

The Phase 3 Decision, D.14-02-015, in relevant part, incorporated several new
and modified rules into GO 95, Section IV including changes to vertical load requirements;
changes to loading calculation requirements; requirements to retain records of loading
calculations for the service life of the pole; and GO 95 reforms to incorporate modern standards

regarding the design and construction of utility structures using wood, steel, and other

Id. at pp. 2-3.

Id at p. 151, COL 17.

Following the issuance of D.14-02-015, the Commission initiated Rulemaking 15-05-006 as a
successor to R.08-11-005. That Rulemaking, culminating in D.17-12-024, dealt mainly with
establishing new High Fire Threat Districts (HFTD) and changing inspection-related requirements in
Rules 18,35, 38 and 80.-1A. The decision did not make changes to those rules within Section IV of
GO 95 that are now a subject of this Petition.

[N SIS
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engineered materials.2* The majority of these PRCs for LRFD concern rules also addressed in
D.14-02-015. The details of those revisions, including original, red-lined, and proposed revised
versions of those Section IV-related PRCs are contained in Attachment A. In developing LFRD-
related PRCs, the Rules Committee was fully aware of R.08-11-005’s fire-safety related
foundation and importance and, therefore, carefully predicated consideration of any LRFD-
related rule change on the proposition that safety standards established in R.08-11-005 not be
weakened, compromised, or undermined. The Rules Committee believes the PRCs contained in
Attachment A achieve that heightened safety prerequisite by providing for equal or improved

facility standards.
3. Ancillary Rule Changes to Conform with LRFD Methodology

While the majority of PRCs related to GO 95 Section IV addresses strength
requirements for all classes of lines, a few PRCs related to GO 95 rules outside of Section IV are
also proposed to conform LRFD-related nomenclature throughout GO 95. For example, PRC 11
would revise Rule 48.3 related to concrete, a rule that has not been changed since February 13,
1974 in D.82466. The revision is necessary to remove references to “safety strength factors,” a
term relevant to GO 95’s WSD design underpinning that rely on the addition of “safety factors”
but redundant and potentially confusing under the proposed LRFD mythology.22 Similarly, PRC
18 would revise Rule 49.5 related to insulators by striking the phrase “with at least the safety
factors specified in Rule 44” and replacing with “with the load and strength factors of Rule 44

applied.”2¢ (emphasis added).
II1.

REQUESTED SCHEDULE

The Rules Committee has timed the submission of this Petition in a manner that, to its

leadership’s knowledge, does not conflict with any open formal Commission proceedings on

24 D.14-02-015 at p. 2.
25 Appendix A at p. 36.
26 Appendix A at p. 54.



other GO 95 related matters. The Rules Committee endeavors to now move forward with these

PRCs in order to provide Californians the safety and reliability benefits of LRFD and,

accordingly, asks that the Commission move forward with this Petition.

The Rules Committee recognizes that the Commission and parties may propose an

alternative schedule to facilitate full participation. For example, in addressing a previous Rules

Committee’s petition to amend GO 95, the Commission directed that the Rules Committee

organize an all-party meeting to consider the proposals, identify areas of consensus regarding

matters within the scope of the proceeding; identify disputed issues; and reach agreement, if

possible, on a schedule and procedures for resolving disputes.2Z The Rules Committee has

incorporated a similar event into a proposed preliminary schedule related to this instant petition

and offers the following this tentative schedule:

Responses to petition

April 10, 2024 (filing date + 30 days)

Reply to Responses to the petition

April 22, 2024 (filing date + 42 days)

CPUC Issues OIR

To be determined

All Party Meeting(s) Arranged by the Rules
Committee

+ 50 days measured from the Date OIR is
Issued.

Combined Prehearing Conference Statements | + 65 days.
and Opening Comments Filed and Served.
Reply Comments Filed and Served + 75 days.

Prehearing Conference

To be determined

Finally, the PRCs contained in Appendix A represent the consensus of the Rules

Committee and not necessarily the formal position of any of its individual members. As such,

the Rules Committee recognizes that its individual members reserve the right to comment and to

be heard on the proposed schedule, procedure, and proposed rule changes through the

Commission’s formal regulatory process.

27 QIR 14-08-012 at pp. 25-26.




Iv.
CONCLUSION

For the reasons set forth above, the Rules Committee, through SCE, requests that the
Commission consider incorporating modern LRFD methodology through the adoption of the

attached proposed GO 95 rule changes.

Respectfully submitted on behalf of the
GO 95/128 Rules Committee,

RYAN JERMAN

/s/ Ryan Jerman
By: Ryan Jerman

SOUTHERN CALIFORNIA EDISON COMPANY

2244 Walnut Grove Avenue

Post Office Box 800

Rosemead, California 91770
Telephone:  (626) 302-4632
E-mail: Ryan.Jerman@sce.com

Dated: March 11, 2024
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VERIFICATION

Acting on behalf of the General Order 95/128 Rules Committee, the undersigned,
Samuel Stonerock (Chair), verifies that [ am authorized to execute this Verification and

that all of the facts stated above are true and accurate to the best of my knowledge.

By: Samuel Stonerock
Chair
on behalf of the GO 95/128 Rules Committee

Dated: March 11, 2024



APPENDIX - A

Proposed Revisions to General Order 95 to Incorporate

Load and Resistance Factor Design Methodology



Introduction

The proposed rule changes (PRCs) in this document were initially developed by the GO 95/128
Rules Committee and certain PRCs were revised during meet and confer sessions with the
CPUC’s Safety Enforcement Division/Electric Safety Reliability Branch engineers.

Purpose

The purpose of these PRCs is to modernize General Order 95 and align this vital General Order
with an engineering methodology, Load and Resistance Factor Design, already adopted and
applied throughout most of the United States and North America.

Rationale

The following PRCs, if adopted, would make some significant changes to Section IV while also
seeking to incorporate most of the current requirements of GO 95, albeit with the modifications
necessary for incorporating a load and resistance factor design (LRFD) method. These changes
include migrating from the “Working Stress Design (WSD) method now in Section IV to an
LRFD method that is consistent with the current structural design methodology embedded in the
National Electrical Safety Code. Although these PRCs reflect the LRFD methodology
incorporated in the NESC, this work product is not an attempt to transplant the NESC’s strength
and loading rules into GO 95. The initial goal is to provide a framework of rules in GO 95 that
improves control of structural reliability and at some point in the future supports a transition to
Reliability-Based Design (RBD). It is also important to note that as a starting point, the load and
strength (aka resistance) factors in new Table 4-2 of Rule 44 (associated with Light Loading and
Heavy Loading criteria) were selected to yield the same results as applying the current ‘safety
factors’ via a WSD method in Rule 44.

In the Rule’s Committee’s view, there are several shortcomings to applying the existing safety
factors requirements. Presently, the result of WSD is inconsistent reliability for different
materials and components. This shortcoming has not been fully addressed in these proposals due
to the initial challenges of replacing a long held, albeit outdated WSD methodology with a more
modern and industry tested methodology (LRFD). Such challenges include but are not limited to
— ensuring technical accuracy and completeness, agreeing on the correct verbiage and terms of
art to replace the term ‘safety factor’, validating the strength criteria and sources referenced for
information on materials, correcting existing verbiage conflicts or errors, while remaining
mindful of editorial and ministerial changes. For example, Appendix F may need to be revised to
include examples of how to apply the LRFD methodology. These examples would illustrate that
the LRFD format yields essentially the same results as previously allowed by applying the WSD
methodology.

A transition to an LRFD methodology would modernize GO 95. The WSD methodology
(currently in GO 95) is basic, simple, and attempts to ensure that overhead line designs will
provide adequate safety and reliability at reasonable costs through the selection of components
so that the effects of the loads (e.g., bending stresses) to which the selected line elements (poles,
crossarms, insulators, hardware, etc...) are subjected to will not exceed designated



material/component/structure strength characteristics when divided by a prescribed factor of
safety. While simple to use, this methodology has several limitations including (but not limited
to):1) WSD does not directly or adequately account for variability in loads and strengths, which
is evidenced by the current debate and misunderstanding regarding the safety and reliability
provided by application of the minimum requirements set forth in Section IV of GO 95, and 2)
the safety factors used in WSD are subjective and can be misleading as is evidenced by the
disparity in structural reliability provided by wood and steel structures designed using the safety
factors currently in Table 4 of Section IV.

Like WSD, LRFD is intended to ensure that selected materials and line elements will provide
adequate safety and reliability at reasonable costs. However, LRFD accomplishes this in a
different way than WSD. Rather than dividing material/component/structure strength by a safety
factor, LRFD uses an approach in which load effects and strengths are segregated such that they
can be treated separately. The desired level of safety and reliability is established by: 1)
multiplying the loads by load factors (load factors are typically greater than 1.0) determined with
consideration given to the characteristics of the load (e.g., the statistical variability of the loads as
well as the quality and quantity of available loading data), and 2) multiplying the
material/component/structure strengths by resistance factors (aka strength factors)
(resistance/strength factors are typically less than 1.0) that are established based on consideration
of the characteristics of the materials, components, and structures (e.g., the statistical variability
of the strength properties as well as the quality and quantity of data available on the properties).

In day-to-day practice the application of LRFD requires little to no more effort than applying the
WSD method. However, it is the underlying framework and principles upon which LRFD relies
that provide a clear and traceable approach to account for variability, to base criteria selection on
reliability theory, and to guide the designs of different grades of construction to rational and
consistent reliability levels. LRFD also promotes awareness of the inescapable fact that there is
a finite, but mostly controllable, probability of failure for every engineered facility and fosters an
understanding that a structural failure, that is not attributable to errors in the design process,
should be viewed as occasionally-expected events albeit with controllably low probabilities of
occurrence rather than as events that can only be attributed to the consequences of poor designs,
construction errors, or completely unexpected/unanticipated loadings.

Further, LRFD is information centric and provides a framework for adopting new and/or
improved information on loads, load effects, strengths and structural behavior, and identifying
the limitations and deficiencies of current data. LRFD also fosters a more complete
understanding of material properties, actual loads, and the ways structures respond to loads,
which should ultimately help California’s electric and communication companies produce
improved designs that are safe and secondarily, cost effective.
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PRC1 Rule 44 — Safety Factors

Original

44

Safety Factors

The safety factors specified in these rules are the minimum allowable ratios of material
and/or line element strengths to the effect of design loads as specified in Rule 43.

Note: Revised March 30, 1968 by Decision No. 73813, February 13, 1974 by Decision No. 82466 and February 5,
2014 by Decision No. 14-02-015.

Strikeout/underline

44

Safety Factors

The ratios of the load factors in Table 4-1 to the strength factors in Table 4-2 are

analogous to factors of safety (i.e., safety factors). These factors are applied to account
for variabilities (e.q., deterioration, material properties, environmental loads, additional
attachments, construction details and workmanship).

The effects of the loads in Rule 43, multiplied by the load factors in Table 4-1, shall be
less than or equal to the strengths of materials and/or line elements multiplied by the
applicable strength factors in Table 4-2.

Note 1: Deformation, deflection, or displacement of the structure or parts of the
structure may change the effects of the assumed loads. When calculating stresses and
loads that account for deformation, deflection, or displacement of supporting structures
and other line elements, calculations should be made using Rule 43 loads prior to
application of the load factors.

Note 2: See Table “x" in Appendix F for a summary of comparable factors of safety for
various line components.

Note: Revised March 30, 1968 by Decision No. 73813, February 13, 1974 by Decision No. 82466 and February 5,
2014 by Decision No. 14-02-015.



Proposed Final

44 Safety Factors

The ratios of the load factors in Table 4-1 to the strength factors in Table 4-2 are
analogous to factors of safety (i.e., safety factors). These factors are applied to account
for variabilities (e.g., deterioration, material properties, environmental loads, additional
attachments, construction details and workmanship).

The effects of the loads in Rule 43, multiplied by the load factors in Table 4-1, shall be
less than or equal to the strengths of materials and/or line elements multiplied by the
applicable strength factors in Table 4-2.

Note 1: Deformation, deflection, or displacement of the structure or parts of the
structure may change the effects of the assumed loads. When calculating stresses and
loads that account for deformation, deflection, or displacement of supporting structures
and other line elements, calculations should be made using Rule 43 loads prior to
application of the load factors.

Note 2: See Table “x” in Appendix F for a summary of comparable factors of safety for
various line components.

Note: Revised March 30, 1968 by Decision No. 73813, February 13, 1974 by Decision No. 82466 and February 5,
2014 by Decision No. 14-02-015.

Return to TOC



PRC 2 Rule 44.1 — Installation and Reconstruction

Original
44.1 Installation and Reconstruction

Lines and elements of lines, upon installation or reconstruction, shall provide as a
minimum the safety factors specified in Table 4. The design shall consider all supply and
communication facilities planned to occupy the structure. For purposes of this rule, the
term “planned” applies to the facilities intended to occupy the structure that are actually
known to the constructing company at the time of design.

The entity responsible for performing the loading calculation(s) for an installation or
reconstruction shall maintain records of these calculations for the service life of the pole
or other structure for which a loading calculation was made and shall provide such
information to authorized joint use occupants and the Commission upon request.

Note: Revised January 12, 2012 by Decision No. 1201032 and February 5, 2014 by Decision No. 14-02-015.



Table 4: Minimum Safety Factors

Line El ¢ Grades of Construction
ine tlemen Grade "A"| Grade "B |Grade "C"

Conductors, splices and conductor 3 5 >
fastenings (other than tie wires)
Pins 2 2 2
Pole line hardware 2 2 2
Line Insulators {mechanical) 3 2 2
Guy insulators (mechanical)

Interlocking 2 2 2

Moninterlocking glass fiber 3 2 (a) 2 (b)
Guys 2 2 2
Messengers and span wires 2 2 2
Foundations against uplift 1.5 1.5 1.5
Foundations against depression 3 2 2
Poles Towers and Structures

Wood 4 3 2

]E;i;agl(:{]iriw;rlg?mg elements of 1.5 (<) 1.25 () | 1.25 (©)

Reinforced concrete 4 3 3

Presltr:—:-Ssed or post- 18 15 15

tensioned concrete

Other engineered materials 1.5 1.25 1.25
Crossarms

Wood 2 2 2

Metal 1.5(c) 1.25(c) 1.25(c)

Prestressed Concrete 1.8 1.5 1.5

Other engineered materials 1.5 1.25 1.25

a) Insulators are to be replaced before safety factors have been reduced (due to

b)

deterioration or changes in construction, arrangement, or other conditions

subsequent to installation) to less than 95 percent of the safety factor specified
in Rule 44.1.

Insulators are to be replaced before safety factors have been reduced (due to
deterioration or changes in construction, arrangement, or other conditions
subsequent to installation) to less than 75 percent of the safety factor specified
in Rule 44.1.

For aluminum members subject to tension caused by one or more estimated
loads and where the critical load combination for the tension member would not
endanger adjacent compression members, the factor of safety on ultimate
tension shall be 2 for Grade “A” construction and 1.67 for Grades “B” and “C"
construction.

Note: Revised July 26, 1966 by Decision No. 71009; January 6, 1968 by Decision No. 73455; March 30, 1968 by
Decision No. 73813; February 13, 1974 by Decision No. 82466; January 21, 1992 by Resolution SU-10, January 13,
2005 by Decision No. 0501030 and February 5, 2014 by Decision No. 14-02-015.



Strikeout/Underline

44.1 Installation and Reconstruction

Note:

- '
—The load and strength factors in
Table 4-1 and Table 4-2 shall be used when designing lines and elements of lines for
installation or reconstruction.

The design shall consider the structural loading and mechanical strength requirements
of all supply and communication facilities planned to occupy the structure. For purposes
of this rule, the term “planned” applies to the facilities intended to occupy the structure
that are actually known to the constructing company at the time of design.

The entity responsible for performing the loading calculation(s) for an installation or
reconstruction shall maintain records of these calculations for the service life of the pole
or other structure for which a loading calculation was made and shall provide such
information to authorized joint use occupants and the Commission upon request.

Revised January 12, 2012 by Decision No. 1201032 and February 5, 2014 by Decision No. 14-02-015.

Table 4 Minimum-Safety Facters-(Strike existing Table 4 and replace with new Table 4-1 and

new Table 4-2)

Table 4-1: Minimum Load Factors

Vertical Loads
Wind Loads

Wire Tension Loads

Load Condition

Load Factors

"Grade A" "Grade B" "Grade C"
15 1.25 1.25
15 1.25 1.25
1.5 1.25 1.25



Table 4-2: Maximum Strength Factors

Strength Factors
Line Element

"Grade A" "Grade B" "Grade C"
Conductors, splices and conductor fastenings .75 .62 .62
(other than tie wires)
[Pins | 75 | 62 | 62
|Po|e line hardware | .75 | .62 | .62
|Line Insulators (mechanical) | .5 | .62 | .62
|Gu¥ insulators (mechanical) i
| Interlocking | .75 | .62 | .62
| Noninterlocking glass fiber | 5 | .62 (a | .62(b
|Guys | 75 | 62 | 62
|Messenqers and span wires | .75 | .62 | .62
|Foundations against uplift | 1.0 | 83 | 83
|Foundations against depression | 5 | .62 | .62
|Poles, Towers and Structures i
| Wood | 375 | Al5 | 625
Metal (including elements of 1.0(c 1.0(c 1.0(c
foundations
| Reinforced concrete | .37 | 41 | 41
Prestressed or post-tensioned .83 .83 .83
concrete
| Other engineered materials | 1.0 | 1.0 | 1.0
|Crossarms i
| Wood | 75 | 62 | 62
| Metal | 1.0(c | 1.0(c | 1.0(c
| Prestressed Concrete | .83 | .83 | .83
| Other engineered materials | 1.0 | 1.0 | 1.0
(a) Insulators are to be replaced before their mechanical strengths safety-facters have been reduced (due to

deterioration or changes in construction, arrangement, or other conditions subsequent to installation) to less

than 95 percent of the strength required at installation. safety-factor-specified-nRule44-1-

(b) Insulators are to be replaced before their mechanical strengths safety-facters have been reduced (due to
deterioration or changes in construction, arrangement, or other conditions subsequent to installation) to less

than 75 percent of the strength required at installation. safety-factor-speeified-nRule44-1-

(©) For aluminum members subject to tension caused by one or more estimated loads and where the critical
load combination for the tension member would not endanger adjacent compression members, the strength
factor ef-safety on ultimate tension shall be .75-2 for Grades “A”, "B"” and “C” construction.and-1-67for
GFa dES \\BII alqd \\ell EEHS‘t :l Et‘IE ?.
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Proposed Final

44.1 Installation and Reconstruction

Note:

The load and strength factors in Table 4-1 and Table 4-2 shall be used when designing
lines and elements of lines for installation or reconstruction.

The design shall consider the structural loading and mechanical strength requirements
of all supply and communication facilities planned to occupy the structure. For purposes
of this rule, the term “planned” applies to the facilities intended to occupy the structure
that are actually known to the constructing company at the time of design.

The entity responsible for performing the loading calculation(s) for an installation or
reconstruction shall maintain records of these calculations for the service life of the pole
or other structure for which the loading calculation was made and shall provide such
information to authorized joint use occupants and the Commission upon request.

Revised January 12, 2012 by Decision No. 1201032 and February 5, 2014 by Decision No. 14-02-015.

Table 4-1: Minimum Load Factors

Load Condition

Load Factors

"Grade A" "Grade B" "Grade C"
Vertical Loads 1.5 1.25 1.25
Wind Loads 1.5 1.25 1.25
Wire Tension Loads 1.5 1.25 1.25

11



Table 4-2: Maximum Strength Factors

Strength Factors
Line Element

"Grade A" "Grade B" "Grade C"

Conductors, splices and conductor fastenings .75 .62 .62
(other than tie wires)
Pins .75 .62 .62
Pole line hardware .75 .62 .62
Line Insulators (mechanical) .5 .62 .62
Guy insulators (mechanical)

Interlocking .75 .62 .62

Noninterlocking glass fiber .5 .62 (a) .62(b)
Guys .75 .62 .62
Messengers and span wires .75 .62 .62
Foundations against uplift 1.0 .83 .83
Foundations against depression .5 .62 .62
Poles, Towers and Structures

Wood 375 415 .625

Metal (including elements of 1.0(c) 1.0(c) 1.0(c)

foundations)

Reinforced concrete .37 41 41

Prestressed or post-tensioned .83 .83 .83

concrete

Other engineered materials 1.0 1.0 1.0
Crossarms

Wood .75 .62 .62

Metal 1.0(c) 1.0(c) 1.0(c)

Prestressed Concrete .83 .83 .83

Other engineered materials 1.0 1.0 1.0

(a) Insulators are to be replaced before their mechanical strengths have been reduced (due to deterioration or
changes in construction, arrangement, or other conditions subsequent to installation) to less than 95 percent of
the strength required at installation.

(b) Insulators are to be replaced before their mechanical strengths have been reduced (due to deterioration or
changes in construction, arrangement, or other conditions subsequent to installation) to less than 75 percent of
the strength required at installation.

(c) For aluminum members subject to tension caused by one or more estimated loads and where the critical load

combination for the tension member would not endanger adjacent compression members, the strength factor on
ultimate tension shall be .75 for Grades “A”, “"B"” and “C” construction.

Return to TOC
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PRC 3 Rule 44.2 — Additional Construction

Original
44.2 Additional Construction

Any entity planning the addition of facilities shall ensure that the addition of the facilities
will not reduce the safety factors below the values specified by Rule 44.3.

If performed, the entity responsible for performing loading calculations for additional
construction shall maintain these loading calculations for the service life of the pole or
other structure for which a loading calculation was made and shall provide such
information to authorized joint use occupants and the Commission upon request.

Any loading calculations performed for wood structures more than 15 years old shall
incorporate the results of intrusive inspections performed within the previous five years.

Note: Added August 20, 2009 by Decision No. 09-08-029. Revised January 12, 2012 by Decision No. 1201032, and February 5,
2014 by Decision No. 14-02-015.

Strikeout/underline

44.2 Additional Construction

Any entity planning the addition of facilities shall ensure that, following the addition, ef
the faeilities-supporting structures, including their members and connections, will-ret

reduce-the-safety-factors-below-the-values meet the strength requirements specified by
Rule 44.3.

If performed, the entity responsible for performing loading calculations for additional
construction shall maintain these loading calculations for the service life of the pole or
other structure for which a loading calculation was made and shall provide such
information to authorized joint use occupants and the Commission upon request.

Any loading calculations performed for wood structures more than 15 years old shall
incorporate the results of intrusive inspections performed within the previous five years.

Note: Added August 20, 2009 by Decision No. 09-08-029. Revised January 12, 2012 by Decision No. 1201032, and February 5,
2014 by Decision No. 14-02-015.
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Proposed Final

44.2 Additional Construction

Any entity planning the addition of facilities shall ensure that, following the addition,
supporting structures, including their members and connections, will meet the strength
requirements specified by Rule 44.3.

If performed, the entity responsible for performing loading calculations for additional
construction shall maintain these loading calculations for the service life of the pole or
other structure for which a loading calculation was made and shall provide such
information to authorized joint use occupants and the Commission upon request.

Any loading calculations performed for wood structures more than 15 years old shall
incorporate the results of intrusive inspections performed within the previous five years.

Note: Added August 20, 2009 by Decision No. 09-08-029. Revised January 12, 2012 by Decision No. 1201032, and February 5, 014
by Decision No. 14-02-015.

Return to TOC

14



PRC4 Rule 44.3 — Replacement

Original
44.3 Replacement

Lines or parts thereof shall be replaced or reinforced before safety factors have been
reduced (due to factors such as deterioration and/or installation of additional facilities)
in Grades “A” and “B” construction to less than two-thirds of the safety factors specified
in Rule 44.1 and in Grade “C” construction to less than one-half of the safety factors
specified in Rule 44.1. Poles in Grade “C" construction that only support communication
lines shall also conform to the requirements of Rule 81.3—-A. In no case shall the
application of this rule be held to permit the use of structures or any member of any
structure with a safety factor less than one.

Note: Allowed reductions specified in this rule are modified by Table 4, Footnotes.
Note: Revised January 13, 2005 by Decision No. 0501030, January 12, 2012 by Decision No. 1201032 and February 5, 2014 by
Decision No. 14-02-015

Strikeout/underline

44.3 Replacement

Lines or parts thereof shall be replaced or reinforced before their ability to withstand the
loads specified in Rule 43 is reduced (due to changes such as the addition of facilities
and/or deterioration) to less than two-thirds of that required at installation by Rule 44
for Grades “A” and “B” construction, and to less than one-half of that required for Grade
“C" construction.

Poles in Grade “C” construction that only support communication lines shall also
conform to the requirements of Rule 81.3-A.

In no case shall the application of this rule be held to permit the use-efstructures-orany

member-of-any-structure-with-a-safety-factordessthan-ene—design of lines or parts
thereof with strengths less than the effects of the loads.

Note: Allowed reductions specified in this rule are modified by Table 4-2 Footnotes.

Note: Revised January 13, 2005 by Decision No. 0501030, January 12, 2012 by Decision No. 1201032, and February 5, 2014 by
Decision No. 14-02-015.
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Proposed Final

44.3 Replacement

Lines or parts thereof shall be replaced or reinforced before their ability to withstand
the loads specified in Rule 43 is reduced (due to changes such as the addition of
facilities and/or deterioration) to less than two-thirds of that required at installation by
Rule 44 for Grades “A” and “B” construction, and to less than one-half of that required
for Grade “C" construction.

Poles in Grade “C” construction that only support communication lines shall also
conform to the requirements of Rule 81.3-A.

In no case shall the application of this rule be held to permit the design of lines or
parts thereof with strengths less than the effects of the loads.

Note: Allowed reductions specified in this rule are modified by Table 4-2 Footnotes.

Note: Revised January 13, 2005 by Decision No. 0501030, January 12, 2012 by Decision No. 1201032, and February 5, 2014 by
Decision No. 14-02-015.

Return to TOC
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PRC5 Rule 45 — Transverse Strength Requirements

Original
45 Transverse Strength Requirements

In computing the transverse strength requirements of Lines (See Rule 22.1) under the
conditions specified in Rule 43, safety factors at least equal to those of Rule 44 shall be
used. In heavy loading areas, for supporting structures carrying more than 10 wires (not
including cables and supporting messengers) where the pin spacing does not exceed 15
inches, the transverse wind load shall be calculated on two-thirds of the total number of
such wires with a minimum of ten. Where there is a change in direction of conductors
and messengers, an additional transverse load shall be the resultant of all tensions
under the assumed loading conditions.

Note: Revised February 5, 2014 by Decision No. 14-02-015.
45.1 Special Provisions

Where it is impossible to obtain the required transverse strength except by the
use of side guys or special structures and it is physically impossible to install
them at the location of the transversely weak support, the strength may be
supplied by side guying the support at each side of, and as near as practicable
to, such weak support with a distance not in excess of 800 feet between the
supports so guyed; provided that the section of line between the transversely
strong structures is weak in regard to transverse loads only, that is in a straight
line and that the strength of the side guyed supports is calculated on the
transverse loading of the entire section of line between them.

Note: Revised February 5, 2014 by Decision No. 14-02-015.
Strikeout/Underline

45 Transverse Strength Requirements

In computing the transverse strength requirements of Lines (See Rule 22.1) under the
conditions specified in Rule 43, safety load and strength factors atleast-egualtte
these meeting the requirements of Rule 44 shall be used. In heavy loading areas, for
supporting structures carrying more than 10 wires (not including cables and supporting
messengers) where the pin spacing does not exceed 15 inches, the transverse wind load
shall be calculated on two-thirds of the total number of such wires with a minimum of
ten. Where there is a change in direction of conductors and messengers, an additional
transverse load shall be the resultant of all tensions under the assumed loading
conditions.

Note: Revised February 5, 2014 by Decision No. 14-02-015.
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45.1 Special Provisions

Where it is impossible to obtain the required transverse strength except by the
use of side guys or special structures and it is physically impossible to install
them at the location of the transversely weak support, the strength may be
supplied by side guying the support at each side of, and as near as practicable
to, such weak support with a distance not in excess of 800 feet between the
supports so guyed; provided that the section of line between the transversely
strong structures is weak in regard to transverse loads only, that is in a straight
line and that the strength of the side guyed supports is calculated on the
transverse loading of the entire section of line between them.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

Proposed Final

45 Transverse Strength Requirements

In computing the transverse strength requirements of Lines (See Rule 22.1) under the
conditions specified in Rule 43, load and strength factors meeting the requirements of
Rule 44 shall be used. In heavy loading areas, for supporting structures carrying more
than 10 wires (not including cables and supporting messengers) where the pin spacing
does not exceed 15 inches, the transverse wind load shall be calculated on two—thirds of
the total number of such wires with a minimum of ten. Where there is a change in
direction of conductors and messengers, an additional transverse load shall be the
resultant of all tensions under the assumed loading conditions.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

45.1 Special Provisions

Where it is impossible to obtain the required transverse strength except by the
use of side guys or special structures and it is physically impossible to install
them at the location of the transversely weak support, the strength may be
supplied by side guying the support at each side of, and as near as practicable
to, such weak support with a distance not in excess of 800 feet between the
supports so guyed; provided that the section of line between the transversely
strong structures is weak in regard to transverse loads only, that is in a straight
line and that the strength of the side guyed supports is calculated on the
transverse loading of the entire section of line between them.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

Return to TOC
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PRC6 Rule 46 — Vertical Strength Requirements

Original
46 Vertical Strength Requirements

In computing vertical strength requirements, the loads upon Lines (See Rule 22.1) shall be
their own weight plus the vertical loads which they support under the conditions of Rule 43,
together with the effect of any difference in elevation of supports.

On structures with crossarms or guard arms, the vertical loads on the structure shall include
a load of 300 Ibs. at one end of one of the arms.

Safety factors shall apply as specified in Rule 44.

Strikeout/underline

46 Vertical Strength Requirements
In computing vertical strength requirements, the loads upon Lines (See Rule 22.1) shall be
their own weight plus the vertical loads which they support under the conditions of Rule 43,

together with the effect of any difference in elevation of supports.

On structures with crossarms or guard arms, the vertical loads on the structure shall include
a load of 300 Ibs. at one end of one of the arms.

Safety Load and strength factors shall apply as specified in Rule 44.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

Proposed Final

46 Vertical Strength Requirements
In computing vertical strength requirements, the loads upon Lines (See Rule 22.1) shall be
their own weight plus the vertical loads which they support under the conditions of Rule 43,

together with the effect of any difference in elevation of supports.

On structures with crossarms or guard arms, the vertical loads on the structure shall include
a load of 300 Ibs. at one end of one of the arms.

Load and strength factors shall apply as specified in Rule 44.

Return to TOC
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PRC 7

QOriginal

47

Rule 47 — Longitudinal Strength Requirements

Longitudinal Strength Requirements

In computing the longitudinal strength requirements of Lines (See Rule 22.1), the
longitudinal load shall be considered as that due to the maximum working tension under
the conditions specified in Rule 43.

Safety factors shall apply as specified in Rule 44.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

47.1

47.2

Use of Guys and Braces

The longitudinal strength requirements for poles, towers and other supporting
structures shall be met either by the structure alone or with the aid of guys
and/or braces. Deflection shall be limited by guys and/or braces where such
structures alone, although providing the strength and safety factors required,
would deflect sufficiently under the prescribed loadings to reduce clearances
below the required values.

Change in Grade of Construction

Where sections of higher grade construction are located in lines of lower grade
construction the longitudinal load on each end support of such sections at the
level involved shall be taken as an unbalanced load in the direction of the higher
grade section equal to the total pull of all conductors in that direction. For spans
not exceeding 500 feet in length, where the pull in the direction of the higher
grade section exceeds 30,000 Ibs., the loading requirements may be modified to
consider 30,000 Ibs. plus one—fourth the excess above 30,000 Ibs., to a
maximum of 50,000 Ibs. The construction of the end supports (including poles,
structures, towers, crossarms, pins, insulators, conductor fastenings and guys) of
such sections shall be such as to withstand at all times the load specified with a
safety factor at least equal to unity.

In lieu of meeting the requirements of this rule on single poles or structures at
ends of higher grade sections, the longitudinal load may be distributed over two
poles or structures provided that the two poles or structures are suitably side
guyed or are in a straight line with the direction of the longitudinal load of the
higher grade section and that the two poles or structures comply with the
requirements for the higher grade as to transverse strength and conductors
between the two poles comply with the requirements for the higher grade.

Note: Revised February 5, 2014 by Decision No. 14-02-015.
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47.3 End Supports in Grades “"A” or “"B” Construction

In Grades “A” or “"B” construction the longitudinal load on each end support
of crossings, conflicts or joint use, where located in lines of the same grade
of construction, shall be taken as the unbalanced load equal to the tension of
one-third of the total humber of conductors (not including overhead ground
wires), such one-third of the conductors being so selected as to produce the
maximum stress in the supports. If the application of the above results in the
fractional part of a conductor, the nearest whole number of conductors shall
be used. The construction of the supports (including poles, structures,
towers, crossarms, pins, insulators, conductor fastenings and guys) shall be
such as to withstand at all times the load specified with a safety factor at
least equal to unity. Excluded from the requirements of this rule, where
Grade “B"” construction is required, are Class L lines crossing minor railways
and conductor fastenings of Class C circuits crossing major railways.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

Strikeout/underline

47 Longitudinal Strength Requirements

In computing the longitudinal strength requirements of Lines (See Rule 22.1), the
longitudinal load shall be considered as that due to the maximum working tension under
the conditions specified in Rule 43.

Safety Load and strength factors shall apply as specified in Rule 44.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

47.1

47.2

Use of Guys and Braces

The longitudinal strength requirements for poles, towers and other supporting
structures shall be met either by the structure alone or with the aid of guys
and/or braces. Deflection shall be limited by guys and/or braces where such
structures alone, although providing the and-safety-load and strength factors
required would deflect sufficiently under the prescribed loadings to reduce
clearances below the required values.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

Change in Grade of Construction

Where sections of higher grade construction are located in lines of lower grade
construction the longitudinal load on each end support of such sections at the
level involved shall be taken as an unbalanced load in the direction of the higher
grade section equal to the total pull of all conductors in that direction. For spans
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47.3

not exceeding 500 feet in length, where the pull in the direction of the higher
grade section exceeds 30,000 Ibs., the loading requirements may be modified to
con5|der 30,000 Ibs. pIus one—fourth the excess above 30,000 Ibs to a

safety—ﬁaeter—at—least—eq&a!—te—uﬁrty— In no case shaII the appllcatlon of th|s rule

be held to permit the design of the end supports (including poles, structures,
towers, crossarms, pins, insulators, conductor fastenings and guys) with
strengths less than the effects of the loads.

In lieu of meeting the requirements of this rule on single poles or structures at
ends of higher grade sections, the longitudinal load may be distributed over two
poles or structures provided that the two poles or structures are suitably side
guyed or are in a straight line with the direction of the longitudinal load of the
higher grade section and that the two poles or structures comply with the
requirements for the higher grade as to transverse strength and conductors
between the two poles comply with the requirements for the higher grade.

End Supports in Grades “A” or "B"” Construction

In Grades “A” or “B” construction the longitudinal load on each end support of
crossings, conflicts or joint use, where located in lines of the same grade of
construction, shall be taken as the unbalanced load equal to the tension of one—
third of the total number of conductors (not including overhead ground wires),
such one-third of the conductors being so selected as to produce the maximum
stress in the supports. If the application of the above results in the fractional part
of a conductor, the nearest whole number of conductors shall be used.

shall the application of this rule be held to permit the design of the end supports
(including poles, structures, towers, crossarms, pins, insulators, conductor
fastenings and guys) with strengths less than the effects of the loads.

Excluded from the requirements of this rule, where Grade “B” construction is
required, are Class L lines crossing minor railways and conductor fastenings of
Class C circuits crossing major railways.

Note: Revised February 5, 2014 by Decision No. 14-02-015.
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Proposed Final

47 Longitudinal Strength Requirements

In computing the longitudinal strength requirements of Lines (See Rule 22.1), the
longitudinal load shall be considered as that due to the maximum working tension under
the conditions specified in Rule 43.

Load and strength factors shall apply as specified in Rule 44.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

47.1

47.2

Use of Guys and Braces

The longitudinal strength requirements for poles, towers and other supporting
structures shall be met either by the structure alone or with the aid of guys
and/or braces. Deflection shall be limited by guys and/or braces where such
structures alone, although providing the load and strength factors required
would deflect sufficiently under the prescribed loadings to reduce clearances
below the required values.

Change in Grade of Construction

Where sections of higher grade construction are located in lines of lower grade
construction the longitudinal load on each end support of such sections at the
level involved shall be taken as an unbalanced load in the direction of the higher
grade section equal to the total pull of all conductors in that direction. For spans
not exceeding 500 feet in length, where the pull in the direction of the higher
grade section exceeds 30,000 Ibs., the loading requirements may be modified to
consider 30,000 Ibs. plus one—fourth the excess above 30,000 Ibs., to a
maximum of 50,000 Ibs. In no case shall the application of this rule be held to
permit the design of the end supports (including poles, structures, towers,
crossarms, pins, insulators, conductor fastenings and guys) with strengths less
than the effects of the loads.

In lieu of meeting the requirements of this rule on single poles or structures at
ends of higher grade sections, the longitudinal load may be distributed over two
poles or structures provided that the two poles or structures are suitably side
guyed or are in a straight line with the direction of the longitudinal load of the
higher grade section and that the two poles or structures comply with the
requirements for the higher grade as to transverse strength and conductors
between the two poles comply with the requirements for the higher grade.

23



47.3 End Supports in Grades “"A” or "B” Construction

Return to TOC

In Grades “A” or “B” construction the longitudinal load on each end support of
crossings, conflicts or joint use, where located in lines of the same grade of
construction, shall be taken as the unbalanced load equal to the tension of one—
third of the total nhumber of conductors (not including overhead ground wires),
such one-third of the conductors being so selected as to produce the maximum
stress in the supports. If the application of the above results in the fractional part
of a conductor, the nearest whole number of conductors shall be used. In no
case shall the application of this rule be held to permit the design of the end
supports (including poles, structures, towers, crossarms, pins, insulators,
conductor fastenings and guys) with strengths less than the effects of the loads.

Excluded from the requirements of this rule, where Grade “"B" construction is
required, are Class L lines crossing minor railways and conductor fastenings of
Class C circuits crossing major railways.

Note: Revised February 5, 2014 by Decision No. 14-02-015.
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PRC 8 Rule 48 — Strength of Materials

Original

48

Strength of Materials

Structural members and their connection shall be designed and constructed so that the
structures and parts thereof will not fail or be seriously distorted at any load less than
their maximum working loads (developed under the current construction arrangements
with loadings as specified in Rule 43) multiplied by the safety factors in Rule 44.

Values used for the strength of material shall comply with the safety factors specified in
Rule 44.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

Strikeout/underline

48

Strength of Materials

Structures, including their members and connections, shall be designed and constructed
to withstand the loads in Rule 43 multiplied by the appropriate load factors in Table 4-1.
The effects of these loads shall not exceed the strengths of the structures, including
their members and connections, multiplied by the strength factors in Table 4-2.

Structures, structure members, and their connections shall be replaced or reinforced
before the effects of the loads multiplied by the load factors exceeds their strengths
multiplied by the strength factors, as specified in Rule 44.3.

Note: Revised February 5, 2014 by Decision No. 14-02-015.
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Proposed Final

48 Strength of Materials

Structures, including their members and connections, shall be designed and constructed
to withstand the loads in Rule 43 multiplied by the appropriate load factors in Table 4-1.
The effects of these loads shall not exceed the strengths of the structures, including
their members and connections, multiplied by the strength factors in Table 4-2.

Structures, structure members, and their connections shall be replaced or reinforced
before the effects of the loads multiplied by the load factors exceeds their strengths
multiplied by the strength factors, as specified in Rule 44.3.

Return to TOC
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PRCH

Original
48.1 Wood

A.

Rule 48.1 — Wood

Natural Wood (Non Laminate)

(1)

(2)

Poles

The required strength for natural wood poles of various species meeting
the requirements of ANSI 05.1 2008 shall be derived in conjunction with
the safety factors in Rule 44 and the designated fiber strength specified
in ANSI 05.1 2008. Table 5 lists some of the values of fiber strength
specified in ANSI 05.1 2008.

Sawn Wood Structural Members

The required strength for sawn wood structural members, such as
crossarms and braces, meeting the requirements of ANSI 05.3 2008 shall
be derived in conjunction with the safety factors in Rule 44 and the
designated fiber strength specified in ANSI O5.3 2008.

Multiply the given allowable stress values by 0.55 for sawn wood where
the loading being considered is a long-time loading (i.e., continuous load
for one year or more).

Laminated Wood

The required strength for laminated wood poles and other structural members,
such as crossarms, meeting the requirements of ANSI 05.2 2006 shall be derived
in conjunction with the safety factors in Rule 44 and the designated strength
specified in ANSI 05.2 2006.

Table 5: Sample Wood Strengths
Specified in ANSI 05.1-2008

Species Designated Fiber Strength
Cedar, western red 6,000 Ibs per square inch
Douglas fir 8,000 Ibs per square inch
Fir, white or red, local 6,600 Ibs per square inch
Pine, southern 8,000 Ibs per square inch

Note: Revised April 26, 1965 by Decision No. 68835; March 9, 1988 by Resolution E-3076, October 9, 1996 by Resolution SU-40
and February 5, 2014 by Decision No. 14-02-015.
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Strikeout/underline

48.1 Wood

A.

Natural Wood (Non Laminate)

(1)

(2)

Poles

The reguired strength for natural wood poles of various species meeting
the requirements of ANSI 05.1 2008 shall be derived-in-conjunction-with

the-safety-factersin-Rule-44-and the designated fiber strength specified
in ANSI 805.1 2008. Table 5 lists some of the values of fiber strength

specified in ANSI 60 5.1 2008.
Sawn Wood Structural Members

The required strength for sawn wood structural members, such as
crossarms and braces, meeting the requirements of ANSI 05.3 2008 shall

be derived-in-conjunction-with-the-safety-factersinRule-44-and the
designated fiber strength specified in ANSI 05.3 2008.

Multiply the given allowable stress values by 0.55 for sawn wood where
the loading being considered is a long-time loading (i.e., continuous load
for one year or more).

Laminated Wood

The reguired strength for laminated wood poles and other structural members,
such as crossarms, meeting the requirements of ANSI 05.2 2006 shall be derived

incenjunction-with-thesafety-factersinRule-44-and-the designated strength
specified in ANSI 05.2 2006.

Table 5: Sample Wood Strengths
Specified in ANSI 05.1-2008

Species Designated Fiber Strength
Cedar, western red 6,000 Ibs per square inch
Douglas fir 8,000 Ibs per square inch
Fir, white or red, local 6,600 Ibs per square inch
Pine, southern 8,000 Ibs per square inch

Note: Revised April 26, 1965 by Decision No. 68835; March 9, 1988 by Resolution E-3076, October 9, 1996 by Resolution SU-40
and February 5, 2014 by Decision No. 14-02-015.
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Proposed Final

48.1 Wood

A.

Natural Wood (Non Laminate)

(1)

(2)

Poles

The strength for natural wood poles of various species meeting the
requirements of ANSI 05.1 2008 shall be the designated fiber strength
specified in ANSI 05.1 2008. Table 5 lists some of the values of fiber
strength specified in ANSI 05.1 2008.

Sawn Wood Structural Members

The strength for sawn wood structural members, such as crossarms and
braces, meeting the requirements of ANSI 05.3 2008 shall be the
designated fiber strength specified in ANSI O5.3 2008.

Multiply the given allowable stress values by 0.55 for sawn wood where
the loading being considered is a long-time loading (i.e., continuous load
for one year or more).

Laminated Wood

The strength for laminated wood poles and other structural members, such as
crossarms, meeting the requirements of ANSI 05.2 2006 shall be the designated
strength specified in ANSI 05.2 2006.

Table 5: Sample Wood Strengths
Specified in ANSI 05.1-2008

Species Designated Fiber Strength
Cedar, western red 6,000 Ibs per square inch
Douglas fir 8,000 Ibs per square inch
Fir, white or red, local 6,600 Ibs per square inch
Pine, southern 8,000 Ibs per square inch

Note: Revised April 26, 1965 by Decision No. 68835; March 9, 1988 by Resolution E-3076, October 9, 1996 by Resolution SU-40
and February 5, 2014 by Decision No. 14-02-015.

Return to TOC
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PRC 10

Original

Rule 48.2 — Steel

48.2 Steel

The required strength of steel structures and components shall be
designed using ASCE 10 97 for latticed steel structures and ASCE
48 11 for tubular steel pole structures, as applicable.

Allowable stresses for steel members and their connections shall be
derived in conjunction with the safety factors in Rule 44 and the
permitted stresses specified in the applicable standard.

Steel members not covered by either of these standards shall be
designed using allowable stresses as defined below:

Tension: The maximum allowable tensile stress shall be calculated using the
following formula:

1
Fe = S_F(Fy)

Compression: The maximum allowable compressive stress shall be calculated using
the following formula:

F o= 1 [F (Fy — 12,000) l]
a = SF Y 200 r

Shear: The maximum allowable shear stress shall be calculated using the following
formula:

1
Fy =<5 0.66(F,)

Bending: The maximum allowable bending stress for a compact section shall be
calculated using the following equation:

1
F, = — (F

The maximum allowable bending stress for a non-compact section shall be
determined according to the provisions of Chapter E of the AISC Manual of Steel
Construction, Allowable Stress Design, 9th Edition.

Combined Stresses: The strength of members subjected to combined stresses shall

be determined according to the provisions of Chapter H of the AISC Manual of Steel
Construction, Allowable Stress Design, Sth Edition.
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Where,
Fa = maximum allowable axial stress, psi

Fb = maximum allowable bending stress, psi

Ft = maximum allowable tensile stress, psi

Fv = maximum allowable shear stress, psi

Fy = specified minimum vyield stress, psi

Fu = specified minimum tensile stress, psi

SF = safety factor specified in Rule 44

| = unsupported length of member, inches

r = radius of gyration of member, inches

The values used for yield stress, Fy, and tensile stress, Fu, shall be the specified
minimum values as listed in the appropriate ASTM specification. If the material
specification for the steel is unknown and cannot be determined, the values for its

yield stress and tensile stress shall be assumed to be 33,000 psi and 60,000 psi,
respectively. The modulus of elasticity, E, is defined to be 29,000 ksi.

Note: Revised March 30, 1968 by Decision No. 73813, January 13, 2005 by Decision No. 0501030, and February 5, 2014
by Decision No. 14-02-015.

Strikeout/underline

48.2 Steel

As applicable, steel members and their connections shall be designed in accordance with
the following standards:

Latticed Steel Structures: ASCE 10-97, and

Tubular Steel Pole Structures: ASCE 48-11

AIIowabIe stresses for steel members and their connections shaII be derlved—rﬁ

applmab}estmdafek bv multlplvlnq the vaIues specmed in the appllcable standard by the
appropriate strength factors specified in Table 4-2.
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Steel members not covered by either of these standards shall be designed using
allowable stresses as defined below, consistent with Rule 48:

Tension: The maximum allowable tensile stress shall be calculated using the
following formula:

F, = %SF (F,)

Compression: The maximum allowable compressive stress shall be calculated using
the following formula:

. 4SF [F Fy—12,000) z]
@~ SE~ y_( 200 r

Shear: The maximum allowable shear stress shall be calculated using the following
formula:

r

1
F, = ESEO.66(F%)

Bending: The maximum allowable bending stress for a compact section shall be
calculated using the following equation:

1
F, = ﬁﬂ: (F)

The maximum allowable bending stress for a non-compact section shall be
determined according to the provisions of Chapter E of the AISC Manual of Steel
Construction, Allowable Stress Design, Sth Edition.

Combined Stresses: The strength of members subjected to combined stresses shall
be determined according to the provisions of Chapter H of the AISC Manual of Steel
Construction, Allowable Stress Design, 9th Edition.

Where,
Fa = maximum allowable axial stress, psi

Fb = maximum allowable bending stress, psi
Ft = maximum allowable tensile stress, psi
Fv = maximum allowable shear stress, psi

Fy = specified minimum vyield stress, psi
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Fu = specified minimum tensile stress, psi

SF = safety strength factor specified in Rule 44

| = unsupported length of member, inches

r = radius of gyration of member, inches

The values used for yield stress, Fy, and tensile stress, Fu, shall be the specified
minimum values as listed in the appropriate ASTM specification. If the material
specification for the steel is unknown and cannot be determined, the values for its
yield stress and tensile stress shall be assumed to be 33,000 psi and 60,000 psi,
respectively. The modulus of elasticity, E, is defined to be 29,000 ksi.

Note: Revised March 30, 1968 by Decision No. 73813, January 13, 2005 by Decision No. 0501030, and February 5, 2014
by Decision No. 14-02-015.

Proposed Final

48.2 Steel

As applicable, steel members and their connections shall be designed in accordance with
the following standards:

Latticed Steel Structures: ASCE 10-97, and

Tubular Steel Pole Structures: ASCE 48-11
Allowable stresses for steel members and their connections shall be derived by
multiplying the values specified in the applicable standard by the appropriate strength

factors specified in Table 4-2.

Steel members not covered by either of these standards shall be designed using
allowable stresses as defined below, consistent with Rule 48:

Tension: The maximum allowable tensile stress shall be calculated using the
following formula:
= SF (F)

Compression: The maximum aIIowabIe compressive stress shall be calculated using
the following formula:

_ F [F (Fy — 12,000) l]
- y 200 r

Shear: The maximum allowable shear stress shall be calculated using the following
formula:
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F, = SF 0.66 (F,)

Bending: The maximum allowable bending stress for a compact section shall be
calculated using the following equation:

F, = SF (F,)
The maximum allowable bending stress for a non-compact section shall be
determined according to the provisions of Chapter E of the AISC Manual of Steel
Construction, Allowable Stress Design, Sth Edition.
Combined Stresses: The strength of members subjected to combined stresses shall
be determined according to the provisions of Chapter H of the AISC Manual of Steel

Construction, Allowable Stress Design, 9th Edition.

Where,
Fa = maximum allowable axial stress, psi

Fb = maximum allowable bending stress, psi

Ft = maximum allowable tensile stress, psi

Fu = specified minimum tensile stress, psi

Fv = maximum allowable shear stress, psi

Fy = specified minimum vyield stress, psi

SF = strength factor specified in Rule 44

| = unsupported length of member, inches

r = radius of gyration of member, inches

The values used for yield stress, Fy, and tensile stress, Fu, shall be the specified
minimum values as listed in the appropriate ASTM specification. If the material
specification for the steel is unknown and cannot be determined, the values for its

yield stress and tensile stress shall be assumed to be 33,000 psi and 60,000 psi,
respectively. The modulus of elasticity, E, is defined to be 29,000 ksi.

Note: Revised March 30, 1968 by Decision No. 73813, January 13, 2005 by Decision No. 0501030, and February 5, 2014
by Decision No. 14-02-015.

Return to TOC

34


http://162.15.7.24/gos/go95/go_95_rule_44.html

PRC 11 Rule 48.3 — Concrete

Original
48.3 Concrete
A. Reinforced Concrete

Values used for ultimate strengths of reinforced concrete, in conjunction with safety
factors given in Rule 44, shall not exceed the following:

Reinforcing steel, tensile or compressive strength, pounds per square inch: 55,000

Concrete, 1:2:4 mixture Age Compressive Strength

7 days 900 Ibs per sq. in.

30 days 2,400 Ibs per sq. in.
90 days 3,100 Ibs per sq. in.
6 months | 4,400 Ibs per sq. in.

If reinforced concrete is designed for higher strength values which are proven by
test, such values may be used in lieu of the figures given.

B. Prestressed Concrete

The minimum strength of the materials used in prestressed concrete structures used
in conjunction with the safety factors given in Table 4 shall be as follows:

Reinforcing Steel - yield strength (Fy) 40,000 psi
Prestressing Steel - yield strength (Fy) 188,000 psi
Concrete - compressive strength (F'c)at 28 days 4,000 psi

Other strength values may be used provided the strength values used for design
are proven by tests.

Note: Rule 48.3-B added on February 13, 1974 by Decision No. 82466.
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Strikeout/underline

48.3 Concrete
A. Reinforced Concrete

Values used for ultimate strengths of reinforced concretein-conjunction-with-safety
strength-facters-given-inRule44; shall not exceed the following:

Reinforcing steel, tensile or compressive strength, pounds per square inch: 55,000

Concrete, 1:2:4 mixture Age Compressive Strength

7 days 900 Ibs per sq. in.

30 days 2,400 Ibs per sq. in.
90 days 3,100 Ibs per sq. in.
6 months | 4,400 Ibs per sq. in.

If reinforced concrete is designed for higher strength values which are proven by
test, such values may be used in lieu of the figures given.

B. Prestressed Concrete

The minimum strength of the materials used in prestressed concrete structures used

inconjunction-with-thesafebystrength-factors-giveninTable4-2 shall be as follows:

Reinforcing Steel - yield strength (Fy) 40,000 psi
Prestressing Steel - yield strength (Fy) 188,000 psi
Concrete - compressive strength (F'c) at 28 days 4,000 psi

Other strength values may be used provided the strength values used for design
are proven by tests.

Note: Rule 48.3-B added on February 13, 1974 by Decision No. 82466.
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Proposed Final

48.3 Concrete

A. Reinforced Concrete

Values used for ultimate strengths of reinforced concrete shall not exceed the

following:

Reinforcing steel, tensile or compressive strength, pounds per square inch: 55,000

Concrete, 1:2:4 mixture

Age Compressive Strength
7 days 900 Ibs per sq. in.

30 days 2,400 Ibs per sq. in.
90 days 3,100 Ibs per sq. in.
6 months | 4,400 Ibs per sq. in.

If reinforced concrete is designed for higher strength values which are proven by

test, such values may be used in lieu of the figures given.

B. Prestressed Concrete

The minimum strength of the materials used in prestressed concrete structures shall

be as follows:

Reinforcing Steel - yield strength (Fy) 40,000 psi

Prestressing Steel - yield strength (Fy) 188,000 psi
Concrete - compressive strength (F'c)at 28 days 4,000 psi

Other strength values may be used provided the strength values used for design

are proven by tests.

Note: Rule 48.3-B added on February 13, 1974 by Decision No. 82466.
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PRC12 Rule 48.4 — Fiber-Reinforced Polymer

Original
48.4 Fiber-Reinforced Polymer

The required strength of overhead line structures and subcomponents made with fiber-
reinforced polymer shall be derived in conjunction with the safety factors in Rule 44 and
other permitted stresses specified in the applicable standard. This requirement applies to
tension and bending, compression and bending, and shear.

The compressive strength of the material shall be determined by suitable formula for the
material or structure, considering the strength of the material, modulus of elasticity,
geometry, slenderness ratio and eccentricity of connection.

Note: The strength may be determined per Section 2.6.2 of ASCE 111-2006.

Note: Added February 5, 2014 by Decision No. 14-02-015.

Strikeout/underline
48.4 Fiber-Reinforced Polymer

The reguired strength of overhead line structures and subcomponents made with fiber-
relnforced polymer shaII be dewed—m—eeﬁjtmetreﬂ—wrth—the—safety—ﬁaekers—m—%h%aaé
ving-the lower
5th percentlle strenqths determlned in accordance with ASCE 111 200649v+h&streﬁﬂ%h
factersHn—Table-4-2. This requirement applies to tension and bending, compression and
bending, and shear.

The compressive strength shall be determined by a suitable formula for the material or
structure, considering the strength of the material, modulus of elasticity, geometry,
slenderness ratio and eccentricity of connection.

Note: Added February 5, 2014 by Decision No. 14-02-015.
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Proposed Final

48.4 Fiber-Reinforced Polymer

The strength of overhead line structures and subcomponents made with fiber-reinforced
polymer shall be the lower 5th percentile strength determined in accordance with ASCE

111-2006. This requirement applies to tension and bending, compression and bending,
and shear.

The compressive strength shall be determined by a suitable formula for the material or
structure, considering the strength of the material, modulus of elasticity, geometry,
slenderness ratio and eccentricity of connection.

Note: Added February 5, 2014 by Decision No. 14-02-015.

Return to TOC
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PRC 13 Rule 48.5 — Other Engineered Materials

Original
48.5 Other Engineered Materials

The required strength of overhead line structures and subcomponents made with other
engineered materials shall be derived in conjunction with the safety factors in Rule 44
and other permitted stresses specified in the applicable standard. This

requirement applies to tension, compression and shear.

Tension: If the material has a published yield strength value, that value shall be used in
lieu of the tensile strength value.

Compression: The compressive strength shall be determined by suitable formula for the
material used and member geometry, considering yield and /or tensile strength of the
material, modulus of elasticity, slenderness ratio and eccentricity of connection. In no
case shall the compressive stress be greater than the yield strength of the material.

Note: The strength may be determined per Section 2.6.2 of ASCE 111-2006.

Note: Added February 5, 2014 by Decision No. 14-02-015.

Strikeout/underline

48.5 Other Engineered Materials

The reguired strength of overhead line structures and subcomponents made with other
englneered materlals shaII be d&wed—m—eemtme&ea—wrth—bhe—safe%y—fae&ers—m—l%u%

' Rrg the
Iower Sth percent|le strenqths determlned in accordance with ASCE 111 2006—bv—the
strength-factersinTable4-2. This requirement applies to tension, compression and
shear.

Tension: If the material has a published yield strength value, that value shall be used in
lieu of the tensile strength value.

Compression: The compressive strength shall be determined by suitable formula for the
material used and member geometry, considering yield and /or tensile strength of the
material, modulus of elasticity, slenderness ratio and eccentricity of connection. In no
case shall the compressive stress be greater than the yield strength of the material.

Note: Added February 5, 2014 by Decision No. 14-02-015.
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Proposed Final

48.5 Other Engineered Materials

The strength of overhead line structures and subcomponents made with other
engineered materials shall be the lower 5th percentile strength determined in

accordance with ASCE 111-2006. This requirement applies to tension, compression and
shear.

Tension: If the material has a published yield strength value, that value shall be used in
lieu of the tensile strength value.

Compression: The compressive strength shall be determined by suitable formula for the
material used and member geometry, considering yield and /or tensile strength of the
material, modulus of elasticity, slenderness ratio and eccentricity of connection. In no
case shall the compressive stress be greater than the yield strength of the material.

Note: Added February 5, 2014 by Decision No. 14-02-015.

Return to TOC
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PRC 14 Rule 48.7 — Tower or Pole Foundations and Footings

Original
48.7 Tower or Pole Foundations and Footings

The resistance of soil to foundation or footing bearing and uplift shall be calculated from
the best available data or determined by test(s).

Foundation or footing resistance shall be designed with safety factors applied as
specified in Rule 44.

Strikeout/underline

48.7 Tower or Pole Foundations and Footings

The resistance of soil to foundation or footing bearing and uplift shall be calculated from
the best available data or determined by test(s).

Foundations er and footings resistaree shall be designed consistent with Rule 48-with
- hed iedin-Rule44.

Proposed Final

48.7 Tower or Pole Foundations and Footings

The resistance of soil to foundation or footing bearing and uplift shall be calculated from
the best available data or determined by test(s).

Foundations and footings shall be designed consistent with Rule 48.

Return to TOC
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PRC 15 Rule 49.2-C — Strength (Crossarms)

Original
C. Strength

Crossarms shall be securely supported by bracing, where necessary, to withstand
unbalanced vertical loads and to prevent tipping of any arm sufficiently to decrease
clearances below the values specified in Section III. Such bracing shall be securely
attached to poles and crossarms. Supports in lieu of crossarms shall have means of
resisting rotation in a vertical plane about their attachment to poles or shall be
supported by braces as required for crossarms. Metal braces or attachments shall meet
the requirements of Rules 48.2 and 49.8.

In addition to the above, a vertical load of 300 Ibs. at the outer pin position shall be
included in computing the vertical loads on all crossarms.

Note: Revised February 5, 2014 by Decision No. 14-02-015.
(1) Longitudinal Loads Normally Balanced:

(a) Supply Lines: Where longitudinal loads are normally balanced,
crossarms supporting supply conductors shall have sufficient strength to
withstand a load, applied in the direction of the conductors at the outer
pin position, of 700 pounds with a safety factor of not less than unity.

(b) Communication Lines, Class C: Where longitudinal loads are normally
balanced, crossarms supporting Class C conductors shall have sufficient
strength to withstand a load, applied in the direction of the conductors at
the outer pin position, of 400 pounds with a safety factor of not less than

unity.

(2) Longitudinal Loads Normally Unbalanced: Crossarms subjected to
unbalanced longitudinal loads shall have sufficient strength to meet the
strength requirements with safety factors at least equal to those in Rule 44.

At unbalanced corners and dead ends in Grades “A”, “B” or “C"” construction,
where conductor tension is held by cantilever strength of pin—type insulators and
pins, double crossarms shall be used to permit conductor fastenings at two
insulators to prevent slipping. In lieu of double crossarms and double insulators,
single crossarms may be used with single insulators and steel pins and
prefabricated conductor ties.
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For conductor tensions up to 2,000 pounds per conductor, double wood
crossarms fitted with spacing devices at each end will be considered as meeting
the strength requirements of Rules 47.2 and 47.3.

Note: Revised March 9, 1988 by Resolution E-3076, and February 5, 2014 by Decision No. 14-02-015.

Strikeout/underline
C. Strength

Crossarms shall be securely supported by bracing, where necessary, to withstand
unbalanced vertical loads and to prevent tipping of any arm sufficiently to decrease
clearances below the values specified in Section III. Such bracing shall be securely
attached to poles and crossarms. Supports in lieu of crossarms shall have means of
resisting rotation in a vertical plane about their attachment to poles or shall be
supported by braces as required for crossarms. Metal braces or attachments shall meet
the requirements of Rules 48.2 and 49.8.

In addition to the above, a vertical load of 300 Ibs. at the outer pin position shall be
included in computing the vertical loads on all crossarms.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

(1)

(2)

Longitudinal Loads Normally Balanced:

(a)

(b)

Supply Lines: Where longitudinal loads are normally balanced,
crossarms supporting supply conductors shall be designed to withstand a
load, applied in the direction of the conductors at the outer pin position,
of 700 pounds. with-a-safety-factor-ofnotlessthanunity: In no case
shall the application of this rule be held to permit the design of crossarms
with strengths less than the effects of the loads.

Communication Lines, Class C: Where longitudinal loads are normally
balanced, crossarms supporting Class C conductors shall have sufficient
strength to withstand a load, applied in the direction of the conductors at
the outer pin position, of 400 pounds. with-a-safety-facter-ef-notlessthan
grity—In no case shall the application of this rule be held to permit the
design of crossarms with strengths less than the effects of the loads.

Longitudinal Loads Normally Unbalanced: Crossarms subjected to
unbalanced longitudinal loads shall have sufficient strength to meet the

strength requirements with safety-factersatleastequat-te-these the load and
strength factors specified in Rule 44 applied.
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At unbalanced corners and dead ends in Grades “A”, “B"” or “C"” construction,
where conductor tension is held by cantilever strength of pin—type insulators and
pins, double crossarms shall be used to permit conductor fastenings at two
insulators to prevent slipping. In lieu of double crossarms and double insulators,
single crossarms may be used with single insulators and steel pins and
prefabricated conductor ties.

For conductor tensions up to 2,000 pounds per conductor, double wood
crossarms fitted with spacing devices at each end will be considered as meeting
the strength requirements of Rules 47.2 and 47.3.

Note: Revised March 9, 1988 by Resolution E-3076, and February 5, 2014 by Decision No. 14-02-015.

Proposed Final
C. Strength

Crossarms shall be securely supported by bracing, where necessary, to withstand
unbalanced vertical loads and to prevent tipping of any arm sufficiently to decrease
clearances below the values specified in Section III. Such bracing shall be securely
attached to poles and crossarms. Supports in lieu of crossarms shall have means of
resisting rotation in a vertical plane about their attachment to poles or shall be
supported by braces as required for crossarms. Metal braces or attachments shall meet
the requirements of Rules 48.2 and 49.8.

In addition to the above, a vertical load of 300 Ibs. at the outer pin position shall be
included in computing the vertical loads on all crossarms.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

(1)

Longitudinal Loads Normally Balanced:

(a) Supply Lines: Where longitudinal loads are normally balanced, crossarms
supporting supply conductors shall be designed to withstand a load, applied
in the direction of the conductors at the outer pin position, of 700 pounds. In
no case shall the application of this rule be held to permit the design
crossarms with strengths less than the effects of the loads.

(b) Communication Lines, Class C: Where longitudinal loads are normally
balanced, crossarms supporting Class C conductors shall have sufficient
strength to withstand a load, applied in the direction of the conductors at the
outer pin position, of 400 pounds. In no case shall the application of this rule
be held to permit the design of crossarms with strengths less than the effects
of the loads.
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Longitudinal Loads Normally Unbalanced: Crossarms subjected to
unbalanced longitudinal loads shall have sufficient strength to meet the
strength requirements with the load and strength factors specified in Rule 44
applied.

At unbalanced corners and dead ends in Grades “A”, “B"” or “C"” construction,
where conductor tension is held by cantilever strength of pin—type insulators and
pins, double crossarms shall be used to permit conductor fastenings at two
insulators to prevent slipping. In lieu of double crossarms and double insulators,
single crossarms may be used with single insulators and steel pins and
prefabricated conductor ties.

For conductor tensions up to 2,000 pounds per conductor, double wood
crossarms fitted with spacing devices at each end will be considered as meeting
the strength requirements of Rules 47.2 and 47.3.

Note: Revised March 9, 1988 by Resolution E-3076, and February 5, 2014 by Decision No. 14-02-015

Return to TOC
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PRC 16

Original

Rule 49.3-C — Strength (Pins and Conductor Fastenings)

C. Strength

Insulator pins and conductor fastenings shall be able to withstand the loads to which
they may be subjected with safety factors at least equal to those in Rule 44.

Note: A 1-1/2 inch by 9 inch locust pin will usually provide cantilever strength up to 1,000 pounds tension in the conductor
with the conductor 3-1/2 inches above the crossarm and a load factor of unity.

(1)

(2)

Longitudinal Loads Normally Balanced:

(a)

(b)

Insulator Pins: Where longitudinal loads are normally balanced,
insulator pins which support conductors shall have sufficient strength to
withstand, with a load factor of not less than unity, a load at the
conductor position as follows:

Pins supporting supply conductors 700 pounds
Pins supporting Class C conductors 400 pounds

Conductor Fastenings: Where longitudinal loads are normally
balanced, tie wires or other conductor fastenings shall be installed in such
a manner that they will securely hold the line conductor to the supporting
insulators and will withstand without slipping of the conductor unbalanced
pulls as follows:

40% of the maximum working
tensions but not more than 500
pounds.

Supply conductor fastening

15% of the maximum working
Class C conductor fastenings tensions but not more than 300
pounds.

Tie wires are not required on Class C conductors at point— type
transpositions in Grade F construction.

Longitudinal Loads Normally Unbalanced: At unbalanced corners and dead
ends in Grades “A”, “"B” or “C" construction, where conductor tension is held by
cantilever strength of pin—type insulators and pins, double insulators and wood
pins or single insulators and steel pins shall be used. Each line conductor shall be

tied or fastened to both insulators, or the single insulator, to prevent slipping of
the conductor under maximum working tension with a safety factor of 2 for the
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temperature and loading conditions specified in Rule 43.

At changes in grade of construction and at end supports in Grades “A” or “B”
construction where the conductors are not dead—ended and are supported on
pin—type insulators, double insulators and pins with tie wires, or equivalent
fastenings, will be considered as meeting the strength requirements of Rules
47.2 and 47.3 for conductor tensions up to 2,000 pounds per conductor.

Note: Revised March 9, 1988 by Resolution E-3076, and February 5, 2014 by Decision No. 14-02-015.

Strikeout/Underline

C. Strength

Insulator pins and conductor fastenings shall be able to withstand the loads to which

they may be subjected with safetyfactorsatleastegualtethese the load and strength
factors specified in Rule 44 applied.

Note: A 1-1/2 inch by 9 inch locust pin will usually provide cantilever strength up to 1,000 pounds tension in the conductor
with the conductor 3-1/2 inches above the crossarm and a load factor of unity.

(1) Longitudinal Loads Normally Balanced:

(a) Insulator Pins: Where longitudinal loads are normally balanced,
insulator pins which support conductors shall have sufficient strength to

withstand; with-a-safety-facter-of-notlessthan-unity; a load at the

conductor position as follows:

Pins supporting supply conductors 700 pounds

Pins supporting Class C conductors 400 pounds
In no case shall the application of this rule be held to permit the design
of insulator pins and conductor fastenings with strengths less than the
effects of the loads.

(b) Conductor Fastenings: Where longitudinal loads are normally
balanced, tie wires or other conductor fastenings shall be installed in such
a manner that they will securely hold the line conductor to the supporting
insulators and will withstand without slipping of the conductor unbalanced
pulls as follows:

40% of the maximum working
tensions but not more than 500
pounds.

Supply conductor fastening
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(2)

15% of the maximum working
Class C conductor fastenings tensions but not more than 300
pounds.

Fie-wires are ot ;' equl"el;d Of-Class E.e"dHEEe'S atpomnt—type

Longitudinal Loads Normally Unbalanced: At unbalanced corners and dead
ends in Grades “A”, “B” or “C" construction, where conductor tension is held by
cantilever strength of pin—type insulators and pins, double insulators and wood
pins or single insulators and steel pins shall be used. Each line conductor shall be
tied or fastened to both insulators, or the single insulator, to prevent slipping of
the conductor under maximum working tension with a safety load factor of 2 for
the temperature and loading conditions specified in Rule 43.

At changes in grade of construction and at end supports in Grades “A” or “B”
construction where the conductors are not dead—-ended and are supported on
pin—type insulators, double insulators and pins with tie wires, or equivalent
fastenings, will be considered as meeting the strength requirements of Rules
47.2 and 47.3 for conductor tensions up to 2,000 pounds per conductor.

Note: Revised March 9, 1988 by Resolution E-3076, and February 5, 2014 by Decision No. 14-02-015.

Proposed Final

Strength

Insulator pins and conductor fastenings shall be able to withstand the loads to which
they may be subjected with the load and strength factors specified in Rule 44 applied.

Note: A 1-1/2 inch by 9 inch locust pin will usually provide cantilever strength up to 1,000 pounds tension in the conductor

with the conductor 3-1/2 inches above the crossarm and a load factor of unity.

(1)

Longitudinal Loads Normally Balanced:

(a) Insulator Pins: Where longitudinal loads are normally balanced,
insulator pins which support conductors shall have sufficient strength to
withstand a load at the conductor position as follows:

Pins supporting supply conductors 700 pounds
Pins supporting Class C conductors 400 pounds

In no case shall the application of this rule be held to permit the design

of insulator pins and conductor fastenings with strengths less than the
effects of the loads.
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(2)

(b) Conductor Fastenings: Where longitudinal loads are normally
balanced, tie wires or other conductor fastenings shall be installed in such
a manner that they will securely hold the line conductor to the supporting
insulators and will withstand without slipping of the conductor unbalanced
pulls as follows:

40% of the maximum working
tensions but not more than 500
pounds.

Supply conductor fastening

15% of the maximum working
Class C conductor fastenings tensions but not more than 300
pounds.

Longitudinal Loads Normally Unbalanced: At unbalanced corners and dead
ends in Grades “A”, “B” or “C" construction, where conductor tension is held by
cantilever strength of pin—type insulators and pins, double insulators and wood
pins or single insulators and steel pins shall be used. Each line conductor shall be
tied or fastened to both insulators, or the single insulator, to prevent slipping of
the conductor under maximum working tension with a load factor of 2 for the
temperature and loading conditions specified in Rule 43.

At changes in grade of construction and at end supports in Grades “A” or “B”
construction where the conductors are not dead—-ended and are supported on
pin—type insulators, double insulators and pins with tie wires, or equivalent
fastenings, will be considered as meeting the strength requirements of Rules
47.2 and 47.3 for conductor tensions up to 2,000 pounds per conductor.

Note: Revised March 9, 1988 by Resolution E-3076, and February 5, 2014 by Decision No. 14-02-015.
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PRC 17 Rule 49.4-B — Size (Conductors)

Original

Size

The minimum sizes of conductors which shall be used in spans of 150 feet or less under
the several classes of construction and loadings in both urban and rural districts are
specified in Table 8. Larger conductors than those specified in the table will often be
necessary to maintain reasonable sag and at the same time provide the required safety
factors of Rule 44, ground clearances of Table 1, and wire clearances of Table 2.

Conductors of the sizes specified in Table 8 may be used in spans longer than 150 feet,
except when specifically prevented by Rule 49.4—C, provided the sags and conductor
positions are so adjusted that the allowable working tensions and clearances of this
Order are not violated.

The common neutral conductor in common neutral systems shall conform to the
requirements of Rule 59.3-B in addition to the above requirements.

Note: Revised February 5, 2014 by Decision No. 1402015.

Strikeout/Underline

Size

The minimum sizes of conductors which shall be used in spans of 150 feet or less under
the several classes of construction and loadings in both urban and rural districts are
specified in Table 8. Larger conductors than those specified in the table will often be
necessary to maintain reasonable sag and at the same time provide-therequired-safety
be consistent with the load and strength factors requirements of Rule 44, ground
clearances of Table 1, and wire clearances of Table 2.

Conductors of the sizes specified in Table 8 may be used in spans longer than 150 feet,
except when specifically prevented by Rule 49.4—-C, provided the sags and conductor
positions are so adjusted that the allowable working tensions and clearances of this
Order are not violated.

The common neutral conductor in common neutral systems shall conform to the
requirements of Rule 59.3-B in addition to the above requirements.

Note: Revised February 5, 2014 by Decision No. 1402015.
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Proposed Final

Size

The minimum sizes of conductors which shall be used in spans of 150 feet or less under
the several classes of construction and loadings in both urban and rural districts are
specified in Table 8. Larger conductors than those specified in the table will often be
necessary to maintain reasonable sag and at the same time be consistent with the load
and strength factor requirements of Rule 44, ground clearances of Table 1, and wire
clearances of Table 2.

Conductors of the sizes specified in Table 8 may be used in spans longer than 150 feet,
except when specifically prevented by Rule 49.4—C, provided the sags and conductor
positions are so adjusted that the allowable working tensions and clearances of this
Order are not violated.

The common neutral conductor in common neutral systems shall conform to the
requirements of Rule 59.3-B in addition to the above requirements.

Note: Revised February 5, 2014 by Decision No. 1402015.
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PRC 18

Original

Rule 49.5 — Insulators

49.5 Insulators

A.

Line

Insulators, supports, clamps and other miscellaneous attachments shall be
designed to withstand, with at least the safety factors specified in Rule 44, the
mechanical stress to which they are subjected by conductors, wires or structures,
under the loading conditions as specified in Rule 43. Pin insulators shall
effectively engage the thread of the pin for at least two and one-half turns.

Guy

Guy insulators, including insulators in messengers, shall have mechanical
strength at least equal to that required of the guys in which they are installed.

Replacements (See Rule 44.3)

Post

Post insulator units including insulator supports, clamps, and other miscellaneous
attachments shall have a cantilever strength determined in accordance with
paragraph 5.1.3 of the American Standard Insulator Tests, Publication No.
(C29.1-1961, or the latest revision thereof, equal to or greater than the product
of the safety factors specified in Rule 44 and-the mechanical load to which they
are subjected by conductors, wires, or structures under the loading conditions as
specified in Rule 43.

Note: Added January 6, 1968 by Decision No. 73455.
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Strikeout/underline

49.5 Insulators

A.

Line

Insulators, supports, clamps and other miscellaneous attachments shall be
designed to withstand;—withatleastthe safetyfactersspecifiedinRule44; the
mechanical stress-load to which they are subjected by conductors, wires or
structures, under the loading conditions as specified in Rule 43, with the load
and strength factors of Rule 44 applied.

Pin insulators shall effectively engage the thread of the pin for at least two and
one-half turns.

Guy

Guy insulators, including insulators in messengers, shall have mechanical
strength at least equal to that required of the guys or messengers in which
they are installed.

Replacements (See Rule 44.3)

Post

Post insulator units including insulator supports, clamps, and other miscellaneous
attachments shall have a cantilever strength determined in accordance with
paragraph 5.1.3 of the American Standard Insulator Tests, Publication No.
C29.1-1961, or the latest revision thereof, equal to or greater than the-preduct
of-the-safety-factorsspeeified-inRule-44-and-the mechanical load to which they
are subjected by conductors, wires, or structures under the loading conditions as
specified in Rule 43 with the load and strength factors of Rule 44 applied.

Note: Added January 6, 1968 by Decision No. 73455.
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Proposed Final

49.5 Insulators

A. Line

Insulators, supports, clamps and other miscellaneous attachments shall be
designed to withstand the mechanical load to which they are subjected by
conductors, wires or structures, under the loading conditions as specified in Rule
43, with the load and strength factors of Rule 44 applied.

Pin insulators shall effectively engage the thread of the pin for at least two and
one-half turns.

B. Guy

Guy insulators, including insulators in messengers, shall have mechanical
strength at least equal to that required of the guys or messengers in which
they are installed.

C. Replacements (See Rule 44.3)
D. Post

Post insulator units including insulator supports, clamps, and other miscellaneous
attachments shall have a cantilever strength determined in accordance with
paragraph 5.1.3 of the American Standard Insulator Tests, Publication No.
C29.1-1961, or the latest revision thereof, equal to or greater than the
mechanical load to which they are subjected by conductors, wires, or structures
under the loading conditions as specified in Rule 43 with the load and strength
factors of Rule 44 applied.

Note: Added January 6, 1968 by Decision No. 73455
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PRC 19 Rule 49.6-B — Size (Guys and Anchors)

Original

Size

The size and ultimate strength of guys crossing in spans over Class H, L, T or C circuits
shall be not less than as specified in Table 9 and shall also be such as to provide safety
factors not less than those specified in Rule 44 for the loads imposed by the
construction involved under the loading conditions specified in Rule 43.

Strikeout/underline

Size

The size and ultimate strength of guys crossing in spans over Class H, L, T or C circuits
shall be not less than as specified in Table 9 and shall also be such-aste previde
consistent with the load and strength safety factor requirements netless-than-these
specified in Rule 44 for the loads imposed by the construction involved under the
loading conditions specified in Rule 43.

Proposed Final

Size

The size and ultimate strength of guys crossing in spans over Class H, L, T or C circuits
shall be not less than as specified in Table 9 and shall also be consistent with the load
and strength factor requirements specified in Rule 44 for the loads imposed by the
construction involved under the loading conditions specified in Rule 43.

Return to TOC
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PRC 20 Rule 49.7 — Messengers and Span Wires

Original

49.7 Messengers and Span Wires

A.

Material

Messengers and span wires shall be stranded and of galvanized steel, copper—covered
steel or other corrosion—resisting material not subject to rapid deterioration.

Strength

Messengers and span wires shall be capable of withstanding, with safety as specified in
Rule 44, the tension developed because of the load they support combined with the
loading conditions specified in Rule 43. An allowance of 300 Ibs. of vertical load for a
worker and cable chair shall be made in computing tensions in messengers and span
wires which support cables except in the case of short spans which are not required to
support workers or where the ice loading specified in Rule 43.1-B would exceed the
allowance for the worker and cable chair.

Guys supporting messenger loads shall comply with the safety factors specified in Rule
44,

Note: Revised February 5, 2014 by Decision No. 14-02-015.

C.

Supports

Messengers supporting cables shall be attached to poles or crossarms with hardware
that complies with the safety factors specified in Rule 44, based on the weight of the
messenger wire, cable, line-mounted equipment plus an allowance of 300 Ibs. for a
worker and cable chair. If in heavy loading areas the specified ice load exceeds in
weight the 300 Ibs. allowance, such ice load shall be used in making the calculations in
preference to the weight of the worker and cable chair.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

D.

Replacements (See Rule 44.3)
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49.7 Messengers and Span Wires

A.

Material

Messengers and span wires shall be stranded and of galvanized steel, copper—covered
steel or other corrosion—resisting material not subject to rapid deterioration.

Strength

Messengers and span wires with the load and strength factor requirements as specified
in Rule 44 applied shall be capable of withstanding with-safety-factersas-specifiedin
Rute44.-the tension developed because of the load they support combined with the
loading conditions specified in Rule 43. An allowance of 300 Ibs. of vertical load for a
worker and cable chair shall be made in computing tensions in messengers and span
wires which support cables except in the case of short spans which are not required to
support workers or where the ice loading specified in Rule 43.1-B would exceed the
allowance for the worker and cable chair.

Guys supporting messenger loads shall comply with the load and strength safety factors
requirements specified in Rule 44.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

C.

Supports

Messengers supporting cables shall be attached to poles or crossarms with hardware
that complies with the safety load and strength factors requirements specified in Rule
44, based on the weight of the messenger wire, cable, line-mounted equipment plus an
allowance of 300 Ibs. for a worker and cable chair. If in heavy loading areas the
specified ice load exceeds in weight the 300 Ibs. allowance, such ice load shall be used
in making the calculations in preference to the weight of the worker and cable chair.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

D.

Replacements (See Rule 44.3)
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Proposed Final

49.7 Messengers and Span Wires

A.

Material

Messengers and span wires shall be stranded and of galvanized steel, copper—covered
steel or other corrosion—resisting material not subject to rapid deterioration.

Strength

Messengers and span wires with the load and strength factor requirements specified in
Rule 44 applied shall be capable of withstanding the tension developed because of the
load they support combined with the loading conditions specified in Rule 43. An
allowance of 300 Ibs. of vertical load for a worker and cable chair shall be made in
computing tensions in messengers and span wires which support cables except in the
case of short spans which are not required to support workers or where the ice loading
specified in Rule 43.1-B would exceed the allowance for the worker and cable chair.

Guys supporting messenger loads shall comply with the load and strength factor
requirements specified in Rule 44.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

C.

Supports

Messengers supporting cables shall be attached to poles or crossarms with hardware
that complies with the load and strength factor requirements specified in Rule 44, based
on the weight of the messenger wire, cable, line-mounted equipment plus an allowance
of 300 Ibs. for a worker and cable chair. If in heavy loading areas the specified ice load
exceeds in weight the 300 Ibs. allowance, such ice load shall be used in making the
calculations in preference to the weight of the worker and cable chair.

Note: Revised February 5, 2014 by Decision No. 14-02-015.

D.

Replacements (See Rule 44.3)
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PRC 21 Rule 81.3 — Material Strength

Original
81.3 Material and Strength

Communication poles shall meet the material and strength requirements specified in Section
IV.

A. Replacement of Wood Poles in Grade C Construction

Wood poles in Grade C construction shall be replaced or reinforced before the safety factor
has been reduced to less than one, except that the circumference of sound solid wood
within 18 inches above and below the ground line on such poles before replacement or
reinforcement shall not be less than as follows:

Poles supporting 10 or less open wire

Conductors 9 inches
Poles supporting cable, or more than 10
open wires conductors 12 inches

Note: Revised November 21, 1990 by Resolution SU-6, January 13, 2005 by Decision No. 0501030, and February 5, 2014
by Decision No. 1402015.

Strikeout/underline

81.3 Material and Strength

Communication poles shall meet the material and strength requirements specified in
Section 1V.

A. Replacement of Wood Poles in Grade C Construction

Wood poles in Grade C construction shall be replaced or reinforced befere-the-safety
facter-has-been+educed-tolessthan-one-in accordance with the requirements of Rule
44.3, except that the circumference of sound solid wood within 18 inches above and
below the ground line on such poles before replacement or reinforcement shall not be
less than as follows:

Poles supporting 10 or less open wire

Conductors 9 inches
Poles supporting cable, or more than 10
open wires conductors 12 inches

Note: Revised November 21, 1990 by Resolution SU-6, January 13, 2005 by Decision No. 0501030, and February 5, 2014
by Decision No. 1402015.
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Proposed Final

81.3 Material and Strength

Communication poles shall meet the material and strength requirements specified in
Section 1V.

A. Replacement of Wood Poles in Grade C Construction

Wood poles in Grade C construction shall be replaced or reinforced in accordance with
the requirements of Rule 44.3, except that the circumference of sound solid wood within
18 inches above and below the ground line on such poles before replacement or
reinforcement shall not be less than as follows:

Poles supporting 10 or less open wire

Conductors 9 inches
Poles supporting cable, or more than 10
open wires conductors 12 inches

Note: Revised November 21, 1990 by Resolution SU-6, January 13, 2005 by Decision No. 0501030, and February 5, 2014
by Decision No. 1402015.
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Associated Rule Change 1 Rule 43.1-C - Temperature

Original

Note:

Temperature

Conductor temperature shall be assumed to be 0°F at the time of maximum loading. A
conductor temperature of at least 130°F shall also be assumed for computing sag and its
effect on structural loads due to weight span.

Revised February 5, 2014 by Decision No. 14-02-015.

Strikeout/Underline

Note:

Temperature

Conductor or messenger temperature shall be assumed to be 0°F at the time of maximum
loading. A conductor or messenger temperature of at least 130°F shall also be assumed
for computing sag and its effect on structural loads due to weight span.

Revised February 5, 2014 by Decision No. 14-02-015.

Proposed Final

Note:

Temperature

Conductor or messenger temperature shall be assumed to be 0°F at the time of maximum
loading. A conductor or messenger temperature of at least 130°F shall also be assumed
for computing sag and its effect on structural loads due to weight span.

Revised February 5, 2014 by Decision No. 14-02-015.
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Associated Rule Change 2 Rule 43.2-C - Temperature

Original

C.

Note:

Temperature

Conductor temperature shall be assumed to be 25°F at the time of maximum loading. A
conductor temperature of at least 130°F shall also be assumed for computing sag and its
effect on structural loads due to weight span.

Revised February 5, 2014 by Decision No. 14-02-015.

Strikeout/Underline

C.

Note:

Temperature

Conductor or messenger temperature shall be assumed to be 25°F at the time of
maximum loading. A conductor or messenger temperature of at least 130°F shall also be
assumed for computing sag and its effect on structural loads due to weight span.

Revised February 5, 2014 by Decision No. 14-02-015.

Proposed Final

C.

Note:

Temperature

Conductor or messenger temperature shall be assumed to be 25°F at the time of
maximum loading. A conductor or messenger temperature of at least 130°F shall also be
assumed for computing sag and its effect on structural loads due to weight span.

Revised February 5, 2014 by Decision No. 14-02-015.
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Associated Rule Change 3 Rule 48.6 — Conductors, Span Wires, Guys and
Messengers

Original
48.6 Conductors, Span Wires, Guys and Messengers

Values used for ultimate strengths of wires and cable shall not exceed those given in
Appendix B. The ultimate strengths given in Table 17 to 24 of Appendix B, except for
medium—-hard drawn copper, are based on the minimum ultimate strengths given in the
standard specifications of the American Society for Testing Material.

The ultimate strengths given in Appendix B for medium—hard drawn copper are based
on the standard specifications of the ASTM and provide an allowance above the
minimum values of one—quarter of the range between minimum and maximum values.

For use of types of wires and cables of other material not included in Appendix B, values
for ultimate strengths similarly derived from specifications of the ASTM shall be used
except that, if such specifications are nonexistent, maker’s specifications may be used
provided that tests have been made which shall justify the maker’s rating for ultimate
strength.

Strikeout/underline

48.6 Conductors, Span Wires, Guys and Messengers

Values used for ultimate strengths of wires and cable shall not exceed those given in
Appendix B. The ultimate strengths given in Table 17 to 24 of Appendix B, except for
medium-hard drawn copper, are based on the minimum ultimate strengths given in the

standard specifications of the-American-Seciety-forTesting-Material ASTM International.

The ultimate strengths given in Appendix B for medium—hard drawn copper are based
on the referenced ASTM standard specifications ef-the-ASHM and provide an allowance
above the minimum values of one—quarter of the range difference between minimum
and maximum values.

For use of types of wires and cables of other material not included in Appendix B, values
for ultimate strengths similarly derived from ASTM standard specifications ef-the-ASTM
shall be used except that, if such specifications are nonexistent,+aker’s manufacturer’s
specifications may be used provided that tests have been made which shall justify the
maker’s manufacturer’s specifications rating for ultimate strength.
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Proposed Final

48.6 Conductors, Span Wires, Guys and Messengers

Values used for ultimate strengths of wires and cable shall not exceed those given in
Appendix B. The ultimate strengths given in Table 17 to 24 of Appendix B, except for
medium—hard drawn copper, are based on the minimum ultimate strengths given in the
standard specifications of ASTM International.

The ultimate strengths given in Appendix B for medium-hard drawn copper are based
on the referenced ASTM standard specifications and provide an allowance above the
minimum values of one—quarter of the difference between minimum and maximum
values.

For use of types of wires and cables of other material not included in Appendix B, values
for ultimate strengths similarly derived from ASTM standard specifications shall be used
except that, if such specifications are nonexistent, manufacturer’s specifications may be
used provided that tests have been made which shall justify the manufacturer’s
specifications rating for ultimate strength.
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Associated Rule Change 4 Rule 49 — Table 8 (Minimum Conductor Sizes)
Original

Table 8: Minimum Conductor Sizes (150—Foot Spans or Less)
Material or Type of Conductor

Loadin Hard—
Conditionsgand Soft or Draw_n or Aluminum g:vILI:‘:L Galvanized
Grade of Annealed Medium | Stranded Conductor Steel Iron or
Construction Hard— |Aluminum  Steel ! Galvanized
Copper Drawn Reinforced LATE o2 Steel
C Composites
opper
AWG AWG AWG AWG AWG
Heavy Loading
V4 inch
Grade "A" 4 6 1 4 6 Diameter
Strand
Grade "B" (a) (h) 4 6 1 6 8 9 BWG

Grade "C" (h) 4 6 1 6 8 9 BWG
Light Loading

Ya inch

Grade "A" 4 6 1 4 8 Diameter

Strand (b)
Grade "B" (a) (c) 6 6 1 6 8 9 BWG
(h)
Grade "C" (c) (h) 6 8 1 6 10 9 BWG

Heavy and Light Loading

Supply Service
Drops Crossing 8 10 - - 12 -
Trolley Wires
Other Supply 10 10 _ . 12 -
Service Drops
Grade "F", Single ) e) ) ) (@) 14 BWG

Conductors (d)

Grade "F", Paired

Conductors (d) i 14(f) 17 (9) -

No changes to Footnotes a - h.
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Table 8: Minimum Conductor Sizes (150—Foot Spans or Less)
Material or Type of Conductor

Loadin Hard-
Conditionsgand Soft or Drawn or Aluminum g:vpeI::L Galvanized
Grade of Annealed Medium Stranded | Conductor Steel Iron or
Construction Cobper Hard— Aluminum Steel Bronze'or Galvanized
PP Drawn Reinforced Composites Steel
Copper P
AWG AWG AWG AWG AWG
Heavy Loading
Y .25 ineh
Grade "A" 4 6 1 4 6 Dia-meter-In.
Strand
Grade "B" (a) (h) 4 6 1 6 8 15 Dia. in.
Grade "C" (h) 4 6 1 6 8 15 Dia. in.
Light Loading
.25 Dia. In.
Grade "A" 4 6 1 4 8 Inch Diameter
Strand (b)
Grade "B" (@) (c) 9-BWG
(h) ° ° ! ° 8 15 Dia. In.
Grade "C" (c) (h) 6 8 1 6 10 15 Dia. In.
Heavy and Light Loading
Supply Service
Drops Crossing 8 10 - - 12 -
Trolley Wires
Other Supply 10 10 i : 12 i
Service Drops
Grade “F-"C", H-BWG
Single - (e) - - (e)
Conductors (d) .08 Dia. In.
Grade “F-"C",
Paired - 14(f) 17 (g) -

Conductors (d)

No changes to Footnotes a - h.
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Proposed Final

Table 8: Minimum Conductor Sizes (150—Foot Spans or Less)
Material or Type of Conductor

Loadin Hard-
Conditionsgand Soft or Drawn or Aluminum g:vpelig'l Galvanized
Grade of Annealed Medium | Stranded |Conductor Steel Iron or
Construction Cobper Hard— Aluminum  Steel Bronze’or Galvanized
PP Drawn Reinforced Composites Steel
Copper P
AWG AWG AWG AWG AWG
Heavy Loading
Grade "A" 4 6 1 4 6 .25 Dia. in.
Grade "B" (a) (h) 4 6 1 6 8 .15 Dia. in.
Grade "C" (h) 4 6 1 6 8 .15 Dia. in.
Light Loading
Grade "A" 4 6 1 4 8 .25 Dia. in. (b)
Grade "B" (a) (c) 6 6 1 6 8 .15 Dia. in.
(h)
Grade "C" (c) (h) 6 8 1 6 10 .15 Dia. in.
Heavy and Light Loading

Supply Service
Drops Crossing 8 10 - - 12 -
Trolley Wires
Other Supply 10 10 : : 12 :
Service Drops
Grade "C", Single ) i ) o
Conductors (d) (e) (e) .08 Dia. in.
Grade "C", Paired ) )
Conductors (d) 14() 17.(9)

No changes to Footnotes a - h.
Source for conversion, see https://www.engineeringtoolbox.com/BWG-wire-gage-d_508.html
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Associated Rule Change 5 Appendix B— Mechanical/Loading Data for
Conductors

Original

The tables included in Appendix B contain mechanical data for conductors commonly used in supply and
communication lines. The ultimate strengths and other data for copper, steel and iron wires are those
contained in specifications of the American Society for Testing Materials or are ultimate strengths based
upon such specifications. For other types and kinds of conductors the ultimate strengths and other data
used have been taken from manufacturers’ specifications.

The requirements of Rule 43 were used to calculate the loaded conductor conditions.

Table No.
17 Copper Wire—Bare—Solid—Characteristics and Loading
18 Copper Wire—Bare—Stranded and Solid—Characteristics and Loading
19 Copper Wire-Stranded and Solid—Double Braid Weather—proof-
Characteristics and Loading
20 Copper Wire=Stranded and Solid—Triple Braid Weather—proof—
Characteristics and Loading

21 Galvanized Steel and Iron Wire-Bare—Solid - Characteristics and
Loading
22 Copper Covered Steel-Strand, Solid and Composite - Characteristics
and Loading
23 Aluminum Cable Steel Reinforced—Bare—Characteristics and Loading
24 Mechanical Characteristics of Galvanized Steel Strand
Strikeout/Underline

The tables included in Appendix B contain mechanical data for conductors commonly used in supply
and communication lines. The ultimate strengths and other data for copper, steel and iron wires are
those contained in specifications of ASTM International (formerly - the American Society for Testing
Materials) er-are ultimate strengths based upon such specifications. For other types and kinds of
conductors the ultimate strengths and other data used have been taken from manufacturers’
specifications.

The requirements of Rule 43 were used to calculate the loaded conductor conditions.

Table No.
17 Copper Wire—Bare—Solid—Characteristics and Loading
18 Copper Wire—Bare—Stranded and Solid—Characteristics and Loading
19 Copper Wire-Stranded and Solid—Double Braid Weather—proof-
Characteristics and Loading
20 Copper Wire—Stranded and Solid—Triple Braid Weather—proof—
Characteristics and Loading

21 Galvanized Steel and Iron Wire-Bare—Solid - Characteristics and
Loading

22 Copper Covered Steel-Strand, Solid and Composite - Characteristics
and Loading

23 Aluminum Cable Steel Reinforced—Bare—Characteristics and Loading

24 Mechanical Characteristics of Galvanized Steel Strand
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Proposed Final

The tables included in Appendix B contain mechanical data for conductors commonly used in
supply and communication lines. The ultimate strengths and other data for copper, steel and
iron wires are those contained in specifications of ASTM International (formerly - the American
Society for Testing Materials) are ultimate strengths based upon such specifications. For other
types and kinds of conductors the ultimate strengths and other data used have been taken from
manufacturers’ specifications.

The requirements of Rule 43 were used to calculate the loaded conductor conditions.

Table No.

17 Copper Wire—Bare—Solid—Characteristics and Loading

18 Copper Wire—Bare—Stranded and Solid—Characteristics and Loading

19 Copper Wire=Stranded and Solid—Double Braid Weather—proof-
Characteristics and Loading

20 Copper Wire-Stranded and Solid—Triple Braid Weather—proof-
Characteristics and Loading

21 Galvanized Steel and Iron Wire-Bare—Solid - Characteristics and
Loading

22 Copper Covered Steel-Strand, Solid and Composite - Characteristics
and Loading

23 Aluminum Cable Steel Reinforced—Bare—Characteristics and Loading

24 Mechanical Characteristics of Galvanized Steel Strand

Original Appendix B Table Footnotes

Tables 17-20
o ASTM B1-39 Standard Specification for Hard-Drawn Copper Wire Current
version B2-13(2018)

Tables 17-10
o ASTM B2 - 39 Standard Specification for Medium-Hard-Drawn Copper Wire
Current version B2 - 13(2018)

Table 21
o ASTM A111 - 33 Standard Specification for Zinc-Coated (Galvanized) “Iron”
Telephone and Telegraph Line Wire Current version A111 - 99a(2014)

Table 24

o ASTM A123 -33 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products Current version ASTM A123 / A123M - 17
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Strikeout/underline

Tables 17-20
o ASTM B1-39-13(2018) Standard Specification for Hard-Drawn Copper Wire

Tables 17-10
o ASTM B2 - 39-13(2018) Standard Specification for Medium-Hard-Drawn
Copper Wire
Table 21

o ASTM A111 - 33 99a(2014) Standard Specification for Zinc-Coated
(Galvanized) “Iron” Telephone and Telegraph Line Wire

Table 24
o ASTM A123 -33 /A123M-17 Standard Specification for Zinc (Hot-Dip
Galvanized) Coatings on Iron and Steel Products

Proposed Final

Tables 17-20
o ASTM B1-13(2018) Standard Specification for Hard-Drawn Copper Wire

Tables 17-10
o ASTM B2 - 13(2018) Standard Specification for Medium-Hard-Drawn Copper
Wire

Table 21
o ASTM Al111-99a(2014) Standard Specification for Zinc-Coated (Galvanized)
“Iron” Telephone and Telegraph Line Wire

Table 24
o ASTM A123 /A123M-17 Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products
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