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Introduction

Staff is introducing this text amendment (ZT26d@B) for two distinct revisions to the existing
Unified Development Ordinance (UDO) Chapter 7160 concerning telecommunications. The
proposed revisions are as follows:

e Addition of UDO Section 7160.020(H)(6), which will reference the Etfectronic
Industries Alliancepnd TIA (Telecommunications Industry Associati@onstruction
and design standards for wireless communications facilities and towers (especially for
wind and loading impacts), along with the International Building Code (IBC) and Federal
Communications Commission (FCC) standards for such uses.

e Addition of UDO Section 7160.040, which reflects a recent change in NC state law
regarding the treatment and star$afor amateur radio antennas and useE®rporating
the new state requirements for such uses under NC Session Lak4Q07

Executive Summary

The firstpart of this amendmeuwieals with referencing the various EIA, TIA, IBC, and FCC
regulations andgdelines for all wireless communications facilities in the Tokar.loading
requirements, especially during inclement weather events (i.e., strong winds, storms, etc.), there
are industryspecific standards, along with state and/or federal regulattmatanust be adhered

to. This proposed UDO addition simply recognizes the need for referencing these standards and



regulations for all wireless communications facilities and/or tol&tachment One)The
additions areas follows:

UDO Section 7160.020(H6)1 Construction and Design

Al n terms of | oad reqguirements for freestandi
facilities, such towers and/or facilities must also conform to the Electronic Industries Alliance

(EIA) and the Telecommunications Industmssociation (TIA) standadls for construction and
design,which dealwith loading and wind velocity requirements.

UDO Section 7160.020H7)iConst ructi on and Design Conoét

Al n addition, Wi rel ess c onmustaldo coaftrindthe t ower s a
guidelines of the International Building Code (IBC), particularly with respect to additional

construction requirements such structures (IBC Chapter 16, Section 1609 (1.1)).

Furthermore, any are wireless communications towers and/or facilities musifaon to the

requlations and requirements of the Federal Communications Commission (FCC).

The second part of this amendment deals with a recent State of North Carolina Session Law
regarding amateur radio antennas as a use. Put simply, there is a recdhaitamateur radio
antennas are often used for emergency situations (i.e., first responders such as police, fire,
EMT6s, etc.), and the NC GenelMadealingsithehenb|l v pas
handling of amateur radio antennas at the local.l&¥es Session Law, which became effective

in October of 2007, places an explicit limit on how a municipality or county how restrict the
height of antenna used for amateur radio purposes. Such uses would still need to meet the
requirements of local perrtiitig authorities (i.e., Town requirements). However, unless a clearly
defined health, safety or aesthetic objective is outlined by the municipality or county for
justifying a lowering of height below 90 feet tall, then the antenna must be permitted to take
place(Attachment Two) The proposed amendment, in view of the recent state law, is as follows:

NnUDO Sect i 6 Amakedr Rdadio Belnas and Wireless Towers.

A. All of the requirements of this Chapter shall apply with respect to the construction,
desgn, placement, and/or permitting of new wireless communication towers and/or
facilities that utilize amateur radio antennas in some capacity, except where:

1.) Amateur radio antennas, as required under NC Session Law 2087, cannot be
made to be 90 feet dower in height unless the Town makes a reasonable
determination during the approval process that such a height restriction is heeded
to achieve a clearly defined health, safety, and/or aesthetic objective of Town.

B. All existing and newowers and/or faciliies built to have amateur radio antennas
and/or uses as part of their construction and deasishall still be subject to the Special
Use Permit (SUP) requirements of this Chapter, and of UDO Chapter. 360

C. Such towers and/or facilities shall also conform &tl of the requirements of this UDO,
along with applicable Union County, State of North Carolina, federal (primarily FCC),
and/or the latest generally accepted industry construction and design regulations,
standards, and specifications for such amateurrad _us es . 0O




Required Consistency Findings

The Planning Board is required to make two consistency findings, one for consistency with
Town adopted plans and another regarding the benefit of the public. Staff is of the opinion the
following findings can benade:

1. The proposed UDO amendment is consistent with the following goals:

1.3.1 of the Comprehensive PlarnQuality of Life; the proposed UDO ordinance
amendments will help to make the UDO consistent with state, federal and other
regulatory standards for teleomunications facilities, and allow for the
promotion of a greater quality of life for the citizens of the Town Indian Trail by
preserving the general processreview of such facilities

1.3.2 of the Comprehensive PlarLand Use; the proposed UDO ordinance
amendments wilhelp to proma¢ a quality mix of different land uses while
avoiding land use conflicts with neighboring properties ambsinding
municipalities through a streamlined process of review.

2. This UDO ordinance amendment is in the best interfetste public because it promotes a
more efficient development system and review process, while providing a greater quality
of life for all residents of the Town of Indian Trail.

Staff Recommendation

Staff recommends that the Planning Board make therestjconsistency findings and

recommend adoption of the UDO ordinance amendments and additions as stated in this report to
the Town Council.

Staff Contact

Jonathon Edwards

Junior Planner
je@planning.indantrail.org

Attachments

Attachment Oné EIA/TIA Wireless Communication Tower and/or Facility Standards (Chapter
222, Revision G)

Attachment Twd NC Session Law 200747 Regarding Amateur Radio Antennas
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New Standards for
Broadcast Structures ANSI/EIA/TIA-222-G

JOHN WAHBA, PH.D., PE
Radian Communication Services
Oakville, ON, Canada

Rohn Industries, Inc.
Peoria, IL

ABSTRACT

The next revision of the ANSI/TIA/EIA standard
“Structural Standards for Steel Antenna Towers and
Antenna Supporting Structures” will represent the most
drastic change to the standard since its first publication
in 1949. This revision will change the loads and design
criteria for communication towers including broadcast
structures. It will also have an impact on the load
carrying capacity of existing structures.

The revised standard (Rev G) is scheduled for release in
2003. The proposed changes will require an aggressive
training schedule for all users of the standard. The
authors of this paper who are members of he technical
review committee for the TIA/EIA-222 standard will
present in this paper the major changes proposed and
also explain how theses changes may affect broadcast
structures.

INTRODUCTION

This paper outlines the latest development regarding the
next revision of the ANSI/TIA/EIA-222. It is based on
the most recent proposals at the time of this writing.
Subsequent revisions and additions may occur during
the consensus verification process.

DESIGN PHILOSOPHY

This proposed revision of the standard is based on limit
states design. The structures are checked for two major
limit states (i) strength limit states and (ii) serviceability
limit states. The strength limit states ensures that
structures are safe under extreme loading conditions
while the serviceability limit states checks that the
structures is capable of providing the service under
normal conditions.

ENVIROMENTAL LOADS
Structures Classification

Structures are classified according to reliability
requirements. Three categories are provided. Category
I structures have the lowest reliability requirements and
are intended to represent structures for which there is a
low hazard to human life and damage to property in the
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event of failure. This classification is intended for
structures that are used for services that are optional
and /or where a delay in returning the services would be
acceptable. Ice loading does not apply to this category
of structures. The nominal 50-year return wind load is
reduced using an importance factor to a nominal 25-
year return loading. Category II structures represent a
substantial hazard to human life and damage to property
in the event of failure and are intended for services that
may be provided by other means. Category II
structures use nominal 50-year return wind and ice
loads. Category III structures are essential facilities and
use nominal 100-year return loads determined using
appropriate importance factors applied to the nominal
50-year return loads.

Wind Loads

A load factor of 1.6 is applied to nominal wind loads
for strength limit states design. A directionality factor
is applied to the factored wind loads to account for the
probability of the wind occurring from the worst-case
direction. Structures that are highly wind direction
dependant have a lower directionality factor.
Triangular or square latticed towers are assigned a
directionality factor of 0.85, whereas pole structures are
assigned a directionality factor of 0.95. The
directionality factor for a structure is to be used for
determining wind loads on the structure as well as all
attached appurtenances. When determining strength
requirements for an appurtenance itself, however, a
directionality factor of 0.95 applies.

Wind speeds are escalated with height according to the
terrain characteristics surrounding a given site. The
exposure categories are identical to those contained in
ASCE 7 for Exposure B (urban or hilly areas),
Exposure C (flat open areas) and Exposure D (non-
hurricane shorelines). Simplified equations are also
provided for determining wind speed-up effects due to
significant topographic features such as hills, ridges and
escarpments.

Gust effect factors vary based on the type of structure.
For self-supporting latticed towers, the gust effect
factor varies from 0.85 to 1.00 as the structure height
increases. A constant gust effect factor of 1.10 is
proposed for pole structures. A 0.85 gust effect factor
is specified for guyed masts, however, wind load



fied after analysis 1o account for the
ics of wind load on guyed
cation factor to account for
I is proposed to be applied to
the gust effect factor for structures supported on
buildings or other structures. A gust effect factor of
1.00 is used for determining the strength requirements
of appurtenances.
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A patch loading is introduced for tapered self-
supporting latticed towers that have extended straight
portions or portions with significantly reduced leg
slopes. The patch loading is intended to simulate the
dynamic wind loading effects on such structures.

Figure 1: Wind Map

lce Loads

A load factor of 2.0 is applied to the nominal radial
thickness of ice as opposed to the weight of ice or to the
projected area of ice. For guyed masts, a 50 degree F
temperature drop is to be considered for the ice
condition. The weight of ice on a member is calculated
by considering the factored radial thickness of ice
around a cylinder that circumscribes the member. The
projected area of ice is calculated by considering twice
the factored radial thickness o ice. The additional

projected area due to ice is considered round for the
purposes of calculating drag factors.

Nominal 3-second gust wind speeds that are to be
considered to occur simultaneously with ice are
provided. A load factor of 1.0 is applied to wind
loading for the ice condition since wind pressure is
applied to a factored ice thickness. Ice loads are
escalated with height since ice accumulation is known
to increase with wind speed. Ice Map is shown in
Figure 2.
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Figure 2: Ice Map

Earthquake Loads

Earthquake loads rarely govern the design of broadcast
antennas and their supporting structures; however, these
structures require special considerations of their
response characteristics in regions of high seismicity.
The standard provides design criteria (o insure
sufficient strength and stability to resist the effects of
seismic ground motions for self-supporting and guyed
antenna supporting  structures.  Unless otherwise
required, earthquake effects are only specified to be
considered in very limited areas of high seismicity.

Serviceability Limit States

Limit state deformations under service load conditions
are provided in the standard. The service load
condition is defined as a 60 mph wind speed without ice
using an importance factor of 1.00, a gust effect factor
equal to 1.0 and a directionality factor of 0.85 for all
structures. Structures are limited to 4 degrees twist or
sway rotation and a horizontal displacement equal to
5% of the height of the structure. k addition, more
stringent  rotation requirements are provided for
structures supporting microwave antennas.

ANALYSIS METHODS

This new section of the standard includes the minimum
acceptable models of analysis with requirements to
consider the effects of displacements on member forces
(P-A effects).

For self-supporting lattice towers, the analysis model
should be either: (a) an elastic three-dimensional truss
model made up of straight members pin connected at
joints producing only axial forces in the members, or
(b) an elastic three-dimensional frame-truss model
where continuous members (legs) are modeled as 3-D
beam elements while other members are modeled as 3-
D truss elements.

For self-supporting pole structures, the analysis model
should be an elastic three-dimensional beam-column
model producing moments, shears and axial forces in
the structure with a minimum of five beam elements per
pole section.

For guyed masts, the analysis model should be either:
(a) an elastic three-dimensional beam-column on ron-
linear elastic supports where the mast is modeled as
equivalent three-dimensional beam-column members
supported by cable members with a minimum of five
beam elements in each span; (b) or an elastic three-






