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bout The Presenter

Brian'Reese, President of Reese Tower Services

19yearsiexperience in the tower business; involved in the
design & production’ofi 5,000 steel poles and the field
modification/repair/inspection of thousands of poles and
tOWer: structures '

1 i

Former Chairman of TIA TR-14 222 structural tower
Standard committee

v Chairman of ASCE's Athletic Field Lighting Structures
tandard Committee

Registered PE in forty-four (44) states

v Certified Weld Inspector (CWI)



v. 1 outof 10 use smartphones only to access the internet
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Wireless Demand

'S, mopbiledata use doubled from 2012 to 2013 and will
INcrease apnout 650% by 2018

About 56% of all mobile data is now data-intensive video,
and that will increase by 600% by 2018

U'S. carriers invested a 10 year record high of more than
533 billion in capitol expenditures in 2013, and more than
$260 billion in the last 10 years

v. U.Siwireless industry is valued at nearly $196 billion,
which'is larger than publishing, agriculture, hotels &
lodging, air transportation, and motor vehicle
manufacturing segments



e I .

_Tower Infrastructure

Withithe'explosive demand for wireless
technology in‘thelast twenty years, the use
pffcommunications towers has exploded

/- Almo ! ,OOO cell sites In U.S. today AN

/= Elevated structures, or towers, are
reguired to support the communications
ntennas

The infrastructure to support this demand
IS one of the last great infrastructure build-
outs in the U.S.






élf-Support Towers

v Typical finish is galvanizing and paint over galvanizing

v' Designed for multiple carriers or ‘tenants’ and other
communications requirements
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GUyea lOWENS G Callibe some of the largest structures in the

WJI’U at Nergnts to 2

other communications requirements



Guyed Towers

Structural
type

Main use

Remarks

Coordinates

Skyscraper

Office, hotel.
residential

tallest structure in
the world

25°11'50.0"N. 55°16'26.6"E (http://tools wikimedia de/~magnus
/geo/geohack php?pagename=List_of tallest_structures_in_the world&
params=25_11 50.0 N 55 16 26.6 E )

Warsaw Radio Mast

LF-transnussion

Gabin-
Konstantynow,
Masovian
Voivodeship

insulated;
collapsed on
August 8§, 1991
during guy wire
exchange

52°22'14"N, 19°48'23"E (http://tools wikimedia de/~magnus
/geo/geohack php?pagename=List_of tallest_structures_in_the world&
params=52 22 14 N 19 48 23 E )

Blanchard, North
Dakota

World's tallest
mast

47°20'32"N. 97°17"20"W (http://tools wikimedia de/~-magnus
/geo/geohack php?pagename=List of tallest structures in the world&
params=47_20_32 N 97 17 20 W)

Galesburg, North
Dakota

rebuilt after
collapses on
Febrary 14, 1968
and on Apnl 6,
1997

47°16'45"N. 97°20"27"W (http://tools. wikimedia de/~magnus
/geo/gechack php?pagename=List_of tallest structures_in the world&
params=47_16_45 N 97 20 27 W)

Guyed
mast

UHF/VHF-
transmission

Us.

Walnut Grove,
California

Tallest structure in
California

38°14"24"N. 121°30'07"W (http://tools wikimedia de/~magnus
/geo/geohack php?pagename=List_of tallest structures in the world&
params=38 14 24 N 121 30 07_W_{{{9}}})

Canton Tower

Concrete
tower

Observation, TV
transmission

People's
Republic
of China

Guangzhou

tallest structure in
China

23°06'32.55"N 113°19'9.29"E

Petronius Platform

Offshore
platform

Gulf of
Mexico

Petronius field

Located appr.
210 km (130 nu)
southeast of New
Orleans

1965719677

Guyed
mast

It 15 the tallest
structure in
Arkansas

34°28"24 0"N. 92°12'11"W (http://tools. wikimedia de/~magnus
/geo/gechack php?pagename=List_of tallest structures_in the world&
params=34 28 240 N 92 12 11 W)

KCAU TV Tower

Guyed
mast

Stoux City, Iowa

Tallest structure in
Towa (equal)l?]

42°35'11.0"N, 96°13'57"W (http://tools wikimedia de/-~magnus
/geo/geohack php?pagename=List of tallest structures in the world&
params=42_35 11.0 N 96 13 57 W)

WECT TV6 Tower

Guyed
mast

Colly Township,
North Carolina

Tallest structure i
N Carolina

34°34'44 0"N, 78°26'12"W (http-//tools wikimedia de/~magnus
/geol/geohack php?pagename=List_of tallest structures_in_the world&
params=34 34 440 N 78 26 12 W)

reference Wikipedia - excerpted
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Monopoles

Ereestanding structures varying in height to 250 ft
CONSiructed of Stee concrete, or wood

Polygonal tubular steel’poles are pressed and welded with
high strength steel plate’and assembled via slip joint
QVerlapping connections in the field

Round poles consist of pipe and flanged sections
/ Typ]gf- finish for a pole structure is hot-dip galvanized

‘Designed for multiple carriers or ‘tenants’ and other
communications reguirements

% Can be concealed — ‘disguised’






























What is the Design Standard for
Communications Structures?

ANSI/TIA=-222, revision G, “ Structural Standard for Antenna
Supporting Structures:and Antennas,” governs the design
and analysis of communication structures and antennas

v Erom SST to GT and monopoles, the Standard provides
r[ecognized literature for antenna supporting structures
and'antennas pertaining to minimum load requirements
and design criteria

The Standard can also be used for the design of structural
modifications and addresses maintenance requirements
for tower structures



IIMI!EL I \What is ANSI/

88 and Is based in Arlington, VA. The TIA is the leading
trade association for the information and communications
technology industry.



ANSI/TIA-222-G Standard

IASengimmeering committee TR-14 is the formulating
committee and'responsible for the ANSI/TIA-222 Standard

/2 Ihe committee consists of volunteer engineers and
ndustry personnel from tower manufacturers, consulting
firms, construction firms, software developers, equipment
manufacturers, tower owners, and wireless carriers

Eirstissued in 1959, the 222 Standard is reaffirmed or
revised every 5 years



ANSI/TIA-222-G Standard

222-GWas effective January 1st, 2006.
G Wwas arevision to ANSI/TIA/EIA-F from

1996. The G revision was 10 years in gﬁmm
development.

Structural Standard for Antenna
Supporting Structures and Antennas

‘/ TIA-222-G-1 IS an addendum to G EFTECTIVLE JANUARY 1, 2006
published in 2007

V. TIA-222-G-2 is the 2"d addendum to G
published in 2009

v TIA-222-G-3 is the 39 addendum to G
published in 2014

v TIA-222-G-4 is the 41" addendum to G
published in 2014
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1959
1966
1972
1976
1987
1991
1996
7Z40]0]

222 Tower Standard History

EIATRS-222 (first edition)
RS-222-A

RS-222-B

RS-222-C

EIA-222-D

TIA/EIA-222-E
TIA/EIA-222-F

TIA-222-G

2016/2017? TIA-222-H

EIA RS-222

)

EIA STANDARD

Structural Standards for

Steel Transmitling Aniennas, RS-222

Supporting Steel Towers (Revision of TR-116 and RS-194)

Engineering Department
ELECTRONIC INDUSTRIES ASSOCIATION

{formerly RADIO-ELECTRONICS.TELEVISION MANUFACTURERS ASSOCIATION)




ANSI/TIA-222-G Standard

hemiermation contained in the Standard was obtained from
"Vs!l] ula SOUICES ana represents iIn the judgment of the

ustry minimum structural standards
U portmg structures and antennas

reate an

reference in the International Building Code 2015
(IBC), which means that by default it Bl
becomes the most widely recognized tower g

standard of most countries, states and /
municipalities for their building codes




ANSJ 2i2-G Standard - Loading

Mintmumioeading requirements in 222-G were derived from
tnefieliowing:

v ASCE 7-02, “Minimum Design Loads for Buildings and
- Structures™

AISC-LRFD-99, “Load and R .~_stance Factor Design
Specification for Structural Steel Buildings”

MANUAL
OF STEEL
NSTRECTION

LOAD &

- l} RESISTANCE -

FACTOR

Minimum Design Loads for | DESIGN
Buildings and Other Structures




ANSI/TIA-222-G Standard - Loading

2D+ 1.0/D; +1.6:\W



ANSI/TIA-222-G Standard - Loading

Leading nisC]LJlfof]'-‘ﬂ' — Wind & Ice

Tables wi
county

categories

Ice load by county and a function
of height; wind speed with ice
varies



ANSI/TIA-222-G Standard - Loading

Wind on appurtenances
Wind on antenna mounts
~v. Shielding limitations

EPA of transmission line clusters







ANSI/TIA-222-G Standard - Loading

feading RequUIrements - Seismic

/- \While seismic ;/,)1- does not govern tower design,

Analysis shall'be made in accordance with one of the
following procedure methods - equivalent lateral force,
equivalent modal analysis, modal analysis, or time-history
HEWSIS



ANSI/TIA-222-G Standard - Analysis

model or an elastic 3D frame-truss

GT - elastic 3D beam -column, 3D truss, or elastic 3D frame-
truss model

RPoles - elastic 3D beam-column model producing
moments, shears, and axial forces

“ splacement effects - P-delta effects must be considered
(SST exception clause)

Application of wind forces to lattice structures & wind
loading patterns for towers



NS TANVA 22-G Standard - Design

[DESIgN MENA010g)

/. |Load & resistance factor
gesign - 222-F was ASD.



ANSI/TIA-222-G Standard - Design

Pesignivietnoedology - Connections

Bolts

type connections
tion resistance
Design strengths; tensile, bearing, and shear
- Combined shear and torsion

v" Anchor rods



ANSIAHA-222-G andard - Manufacturing

Vianuracturing

/- Pre-gualified structural steel
ISting

~INon pre-qualified steel — carbo
eguivalent shall not exceed 0.65

py impact values required
M A370)

o
(

Material test reports required

].n
A

nar
AST
abrication and tolerances

Corrosion control — hot dip
galvanizing preferred



ANNSAR J/-\a2 .G Standard — Other Materials

Other materials (concrete,
aluminum, wood) shall
conform to current limit states
Jesign

Design si .ren'gth — appropriate
resistance factors shall be
- established




ANSIA IA¥222—G Standard - Foundations

Eoundations and Anchorages

v Geotechnical reports required
depending on structure class

Presumptive soils parameter.
are to be used in the absence
0f @ soils report and are
defined in Annex F

* Design strength of concrete
and steel foundations and
anchorages shall be in
accordance with ACI 318-05
and AISC-LRFD-99




ANSI/TIA-222-G Standard - Grounding

Protective Grounding

/- Grounding protectsiradio
eguipment and structure from
Ightning strikes

Defines the maximum
acceptable electrical
resistance of the structural
grounding system, and the
minimum acceptable materials
for the grounding system
design

v' Grounding materials



ANSIAA=222-G Standard — Obstruction Marking

QpSstructon Viarking

/. Structures shall'be marked in
accoradance with Federal
Communications Commissia
(FCC), Federal Aviation
Authority (FAA), and/or local
aviation authority requirements




AN

ClimpIng'E

/. EXpanded safety &

facilities

- v Dimensional requirements

v' Sighage



ANSIAINA-222-G Standard - Maintenance

Vaintenancs
Assessment

many structures is
continuously under attack
by the elements, corrosion,
and fatigue




ANSIAINA-222-G Standard - Maintenance

Maintenance and Condition Assessment Recommended Intervals

A T 'nr:—s:—; {?) year: m;—*rv:JL GT and five (5) year intervals for
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SIAHA-Z 2_2-_(3 Standard - Maintenance
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Foundatlons
Tower alignment



ANSIAR '- 22-G Standard - Upgrades

d new tower structure sites,
for utilizing existing structures

igned for the capacity required
Co-location is multiple carriers sharing a structure

v" Reinforcement designs per ANSI/TIA-222-G Standard



ANSI/TIA-222-G Standard - Upgrades
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ANSI/TIA-222-G Standard

purchase 222-G @ www.ihs.com

TIA
STANDARD

Structural Standard for Antenna
Supporting Structures and Antennas

EFFECTIVE JANUARY 1, 2006

gl 2002

TELECOMBUNICATIONS LNDUSTRY ASSOCLATION




ANSUAR -222-G Standard Quiz

Does ANSI/IIA=-222 revision G use fastest mile wind speed
0r-3-second gust?:

IS ANSI/TIA-222 revision =d on LRFD or ASD?

How many loading cases are required by ANSI/TIA-222
revision G?
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