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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to the initial challenges of replacing a long held, albeit outdated WSD methodology with a more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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Revised 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 Load and Strength Factors

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: 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). See Table F-1 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

Note:

Load and Strength Factors

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: 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). See Table F-1 in Appendix F for a summary of comparable factors
of safety for various line components.

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.



Revised 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
ihe Hemen 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 = 3 2

]Eg}i;acll‘;:il:riw;rlgglmg elements of 1.5 () 1.25(0) | 1.25 (©)

Reinforced concrete 4 3 3

PreSltressed 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
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.

b) 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:

a mnoe
O 7 ©

O ton,—Shalt-provide—a
minimum-the-safety-factors-speeified-inTFable4--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.




Fable 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

| Load Factors
Load Condition "Grade A" "Grade B" "Grade C"
|Vertica| Loads 1.500 1.250 1.250
|Wind Loads | 1.500 | 1.250 | 1.250
|Wire Tension Loads | 1.500 ‘ 1.250 ‘ 1.250
Table 4-2: Maximum Strength Factors
Strength Factors
Line Element
"Grade A" "Grade B" "Grade C"

Conductors, splices and conductor fastenings 0.750 0.625 0.625
(other than tie wires)
|Pins | 0.750 | 0625 | 0625
|POIe line hardware | 0.750 | 0.625 | 0.625
|Line Insulators (mechanical) | 0.500 | 0.625 | 0.625
|Gu1 insulators (mechanical) |
| Interlocking | 0.750 | 0.625 | 0.625
| Noninterlocking glass fiber | 0.500 | 0.625(a) | 0.625(b)
| Guys | 0.750 | 0.625 | 0.625
|Messenqers and span wires | 0.750 | 0.625 | 0.625
|Foundations against uplift | 1.000 | 0.833 | 0.833
|Foundations against depression | 0.500 | 0.625 | 0.625
|Polesl Towers and Structures |
| Wood | 0375 | 0415 | 0625

Metal (including elements of 1.000(c) 1.000(c) 1.000(c)

foundations)
| Reinforced concrete | 0.375 | 0.415 | 0.415

Prestressed or post-tensioned 0.830 0.830 0.830

concrete
| Other engineered materials | 1.000 | 1.000 | 1.000
|Crossarms |
| Wood | 0.750 | 0.625 | 0.625
| Metal | 1.000(c | 1.000(c) | 1.000(c)
| Prestressed Concrete | 0.830 | 0.830 | 0.830
| Other engineered materials | 1.000 | 1.000 | 1.000




(a)

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

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-specified-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
GEEEE\\B"E=E\\GHEE:SE EEE:.
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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.
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Table 4-1: Minimum Load Factors

Load Condition

Vertical Loads
Wind Loads

Wire Tension Loads

"Grade A"

1.500
1.500

1.500

Table 4-2: Maximum Strength Factors

Line Element

Conductors, splices and conductor fastenings

(other than tie wires)

Pins

Pole line hardware

Line Insulators (mechanical)

Guy insulators (mechanical)
Interlocking
Noninterlocking glass fiber

Guys

Messengers and span wires

Foundations against uplift

Foundations against depression

Poles, Towers and Structures
Wood

Metal (including elements of
foundations)

Reinforced concrete

Prestressed or post-tensioned
concrete

Other engineered materials
Crossarms

Wood

Metal

Prestressed Concrete

Other engineered materials

"Grade A"

0.750

0.750
0.750

0.500

0.750
0.500
0.750
0.750
1.000

0.500

0.375

1.000(c)

0.375

0.830

1.000

0.750
1.000(c)
0.830

1.000

12

Load Factors

"Grade B"

1.250
1.250

1.250

Strength Factors

"Grade B"

0.625

0.625
0.625

0.625

0.625
0.625(a)
0.625
0.625
0.833

0.625

0.415

1.000(c)

0.415

0.830

1.000

0.625
1.000(c)
0.830

1.000

"Grade C"

1.250
1.250

1.250

"Grade C"

0.625

0.625
0.625

0.625

0.625
0.625(b)
0.625
0.625
0.833

0.625

0.625

1.000(c)

0.415

0.830

1.000

0.625
1.000(c)
0.830

1.000



(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.

13



Revised PRC3 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

reduee-the-safety-factors-belew-the-valdes 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.

The previous working stress design methodology may still be used to show compliance
with Rule 44.2 for lines or portions of lines designed, constructed, added, or
reconstructed prior to the adoption of the load factor and strength factor requirements
under R.24-10-005 in this general order.

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.

14



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.

The previous working stress design methodology may still be used to show compliance
with Rule 44.2 for lines or portions of lines designed, constructed, added, or
reconstructed prior to the adoption of the load factor and strength factor requirements
under R.24-10-005 in this general order.

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.

15



Revised 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 of-structures-orany

member-ofany-structure-with-asafety factorlessthan-ene-lines or parts thereof with
strengths less than the effects of the loads specified in Rule 43.

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.

16



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 use of lines or parts
thereof with strengths less than the effects of the loads specified in Rule 43.

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.

17



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.
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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 St