RO binson ' ' COIQ KENNETH C. BALDWIN

280 Trumbull Street
Hartford, CT 06103-3597
Main (860) 275-8200
Fax (860) 275-8299
kbaldwin@rc.com

Direct (860) 275-8345

Also admitted in Massachusetts

June 8, 2015

Melanie A. Bachman
Acting Executive Director
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051

Re:  Notice of Exempt Modification — Antenna Swap
21-35 East Main Street (a/k/a 1 Central Square), Plainville, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains twelve (12)
wireless telecommunications antennas at the top of the existing 85-foot tower at 21-35 East Main
Street (a/k/a 1 Central Square) in Plainville, Connecticut (the “Property”). The tower and
underlying property are owned by the Town of Plainville. The Council approved Cellco’s shared
use of this tower in 2004. Cellco now intends to replace six (6) of its existing antennas with
three (3) model LNX-6514DS-VTM, 700 MHz antennas and three (3) model HBXX-6517DS-
VTM, 2100 MHz antennas, all at the same level on the tower. Cellco also intends to replace
three (3) existing remote radio heads (“RRHs”) with three newer model RRHs, one (1) each
behind it 700 MHz antennas and install three (3) new RRHs, one (1) each behind its 2100 MHz
antennas. Included in Attachment 1 are specifications for Cellco’s replacement antennas and
RRHs.

Please accept this letter as notification pursuant to R.C.S.A. § 16-50j-73, for construction
that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance
with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Katherine M. Pugliese,
Chairwoman of the Plainville Town Council and Robert E. Lee, Plainville Town Manager for the
Town of Plainville.

The planned modifications to the facility fall squarely within those activities explicitly
provided for in R.C.S.A. § 16-505-72(b)(2).
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l. The proposed modifications will not result in an increase in the height of the
existing tower. The replacement antennas and RRHs will be located on Cellco’s existing
platform at the top level of the tower.

2. The proposed modifications will not involve any change to ground-mounted
equipment and, therefore, will not require the extension of the site boundary.

3. The proposed modifications will not increase noise levels at the facility by six
decibels or more, or to levels that exceed state and local criteria.

4. The operation of the modified facility will not increase radio frequency (RF)
emissions at the facility to a level at or above the Federal Communications Commission (FCC)
safety standard. Far Field Approximation tables for each of Cellco’s operating frequencies are
included behind Attachment 2. The Far Field calculations demonstrate that Cellco’s modified
facility will operate well within the RF emissions limits established by the FCC.

5. The proposed modifications will not cause a change or alteration in the physical
or environmental characteristics of the site.

6. The tower and its foundation, with certain modifications, can support Cellco’s
proposed modifications. (See Structural Analysis Report and Reinforcement Design included in
Attachment 3).

For the foregoing reasons, Cellco respectfully submits that the proposed modifications to
the above-referenced telecommunications facility constitutes an exempt modification under
R.C.S.A. § 16-50j-72(b)(2).

Sincerely,

/wﬁ"”’ff g

Kenneth C. Baldwin

—

Enclosures

Copy to:
Robert E. Lee, Town Manager
Katherine M. Pugliese, Chairwoman, Town Council
Tim Parks
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Product Specitications COMMSCOPE

POWERED BY
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ANDREW.

o INX-6514DSVIM

Andrew® Antenna, 698-896 MHz, 65° horizontal beamwidth, RET compatible

e Great solution to maximize network coverage and capacity

- \_ « . e Excellent gain, VSWR, front-to-back ratio, and PIM specifications for robust network
3 @ ~ @ . performance
' "“’C ¢ A, ® s Ideal choice for site collocations and tough zoning restrictions

o Excellent solution for site sharing and maximizing capacity
e Fully compatible with Andrew remote electrical tilt system for greater OpEx savings

e The RF connectors are designed for IP67 rating and the radome for IP56 rating

Electrical Specifications

Frequency Band, MHz 698-806 806-896
Gain, dBi 15.8 15.9
Beamwidth, Horizontal, degrees 65 64
Beamwidth, Vertical, degrees 12.4 11.2
Beam Tilt, degrees 0-10 0-10
USLS, dB 17 18
Front-to-Back Ratio at 180°, dB 32 30
CPR at Boresight, dB 23 23
CPR at Sector, dB 12 10
Isolation, dB 30 30
VSWR | Return Loss, dB 1.4 ] 15.6 1.4 | 15.6
PIM, 3rd Order, 2 x 20 W, dBc -153 -153
Input Power per Port, maximum, watts 400 400
Polarization +450° +45°
Impedance 50 ohm 50 ohm
Electrical Specifications, BASTA*
Frequency Band, MHz 698-806 806-896
Gain by all Beam Tilts, average, dBi 15.6 15.7
Gain by all Beam Tilts Tolerance, dB +0.4 +0.5
0°|15.7 0°]15.9
Gain by Beam Tilt, average, dBi 5°}15.7 5° 1 15.8
10 ° | 15.3 10°]15.3
Beamwidth, Horizontal Tolerance, degrees +0.9 +1.4
Beamwidth, Vertical Tolerance, degrees +0.8 +0.6
USLS, dB 18 20
Front-to-Back Total Power at 180° £ 30°, dB 25 23
CPR at Boresight, dB 25 24
CPR at Sector, dB 15 12

* CommScope® supports NGMN recommendations on Base Station Antenna Standards (BASTA). To learn more about the benefits of BASTA,
download the whitepaper Time to Raise the Bar on BSAs.

General Specifications

Antenna Brand Andrew®

Antenna Type DualPol®

Band Single band

Brand DualPol® | Teletilt®
©2015 CommScope, Inc. Al rights reserved. All trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 1 of 2

All specifications are subject Io change without nofice. See www. commscope.com for the most current information. Revised: April 14, 2015 April 27, 2015



Product Specitications

INX-6514DSVIM

Operating Frequency Band
Performance Note

Mechanical Specifications

Color

Lightning Protection
Radiator Material

Radome Material

RF Connector Interface

RF Connector Location

RF Connector Quantity, total
Wind Loading, maximum

Wind Speed, maximum

Dimensions
Depth

Length

Width

Net Weight

698 - 896 MHz
Outdoor usage

Light gray

dc Ground

Aluminum

Fiberglass, UV resistant
7-16 DIN Female
Bottom

2

617.7 N @ 150 km/h
138.9 Ibf @ 150 km/h

241.0 km/h | 149.8 mph

180.5mm | 7.1in
1851.0 mm | 72.9in
301.0mm | 11.9in
142kg | 31.31b

Remote Electrical Tilt (RET) Information
Model with Factory Installed AISG 2.0 Actuator LNX-6514DS-A1M

RET System

Teletilt®

Regulatory Compliance/Certifications

Agency
RoHS 2011/65/EU

China RoHS SJ/T 11364-2006

ISO 9001:2008

Included Products

Classification
Compliant by Exemption
Above Maximum Concentration Value (MCV)

Designed, manufactured and/or distributed under this quality management system

COMMSCOPE

‘ POWERED BY | %"ww

Y

DB380 — Pipe Mounting Kit for 2.4"-4.5" (60-115mm) OD round members on wide panel antennas. Includes 2 clamp sets

and double nuts.

DB5083 — Downtilt Mounting Kit for 2.4"-4.5" (60 - 115 mm) OD round members. Includes a heavy-duty, galvanized steel
downtilt mounting bracket assembly and associated hardware. This kit is compatible with the DB380 pipe mount kit for

panel antennas that are equipped with two mounting brackets.

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance

©2015 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered frademarks, respectively, of CommScope page 2 of 2
All specifications are subject to change without nolice. See www.commscope.com for the most current information, Revised: April 14, 2015 April 27, 2015



Product Specitications COMMSCOPE
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HBXX-6517DSVIM

Andrew® Quad Port Antenna, 1710-2180 MHz, 65° horizontal beamwidth, RET
compatible

e Superior azimuth tracking and pattern symmetry with excellent passive intermodulation
suppression

-

Electrical Specifications

Frequency Band, MHz 1710-1880 1850-1990 1920-2180
Gain, dBi 19.0 19.1 19.2
Beamwidth, Horizontal, degrees 67 66 65
Beamwidth, Vertical, degrees 5.0 4.7 4.4
Beam Tilt, degrees 0-6 0-6 0-6
USLS, dB 18 18 18
Front-to-Back Ratio at 180°, dB 30 30 30
CPR at Boresight, dB 21 22 21
CPR at Sector, dB 10 11 9
Isolation, dB 30 30 30
VSWR | Return Loss, dB 1.4 ] 15.6 1.4 | 15.6 1.4 ] 15.6
PIM, 3rd Order, 2 x 20 W, dBc -153 -153 -153
Input Power per Port, maximum, watts 350 350 350
Polarization +45° +45° +45°
Impedance 50 ohm 50 ohm 50 ohm
Electrical Specifications, BASTA*
Frequency Band, MHz 1710-1880 1850-1990 1920-2180
Gain by all Beam Tilts, average, dBi 18.5 18.6 18.8
Gain by all Beam Tilts Tolerance, dB +0.4 +0.3 +0.4
0°}18.4 0°|18.4 0°]18.7
Gain by Beam Tilt, average, dBi 3°]18.7 3°]18.7 3°]18.9
6°|18.4 6°]18.5 6°|18.6
Beamwidth, Horizontal Tolerance, degrees +2.4 +1.7 +2.9
Beamwidth, Vertical Tolerance, degrees +0.3 +0.3 +0.3
USLS, dB 18 19 19
Front-to-Back Total Power at 180° + 30°, dB 25 26 26
CPR at Boresight, dB 22 23 22
CPR at Sector, dB 10 10 9

* CommScope® supports NGMN recommendations on Base Station Antenna Standards (BASTA). To learn more about the benefits of BASTA,
download the whitepaper Time to Raise the Bar on BSAs.

General Specifications

Antenna Brand Andrew®

Antenna Type DualPol® quad

Band Single band

Brand DualPol® | Teletilt®
Operating Frequency Band 1710 - 2180 MHz

page 1 of 2

©2015 CommScope, Inc. All rights reserved. Al frademarks identified by ® or ™ are registered trademarks, respectively, of CommScope.
May 14, 2015

All specifications are subject o change without notice. See www.commscope.com for the most current information. Revised: April 14, 2015



Product Specitications

HBXX-6517DSVIM

Performance Note

Mechanical Specifications

Color

Lightning Protection
Radiator Material

Radome Material

RF Connector Interface

RF Connector Location

RF Connector Quantity, total
Wind Loading, maximum

wind Speed, maximum

Dimensions

Depth
Length
Width

Net Weight

Outdoor usage

Light gray

dc Ground

Low loss circuit board
PVC, UV resistant
7-16 DIN Female
Bottom

4

668.0 N @ 150 km/h
150.2 Ibf @ 150 km/h

241.0 km/h | 149.8 mph

166.0 mm | 6.5in
1903.0 mm | 74.9in
305.0mm | 12.0in
19.5kg | 43.01b

Remote Electrical Tilt (RET) Information
Model with Factory Installed AISG 2.0 Actuator HBXX-6517DS-A2M

RET System

Teletilt®

Regulatory Compliance/Certifications

Agency

RoOHS 2011/65/EU

China RoHS SJ/T 11364-2006
ISO 9001:2008

Included Products

Classification
Compliant by Exemption
Above Maximum Concentration Value (MCV)

Designed, manufactured and/or distributed under this quality management system

COMMSCOPE’

{ _POWERED BY ! ’._'l::ﬂllw. ]

.

600899A-2 — Downtilt Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members. Kit contains one scissor top bracket

set and one bottom bracket set.

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance

©2015 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 2 of 2
All specifications are subject to change without notice. See www.commscope.com for the most current information. Revised: April 14, 2015 May 14, 2015



Alcatel-Lucent RRH2x40-07-U

REMOTE RADIO HEAD

Alcatel-Lucent

The Alcatel-Lucent RRH2x40-07-U is a high-power, small form-factor Remote Radio Head (RRH) operat-

ing in the North American Digital Dividend / 700MHz frequency band (3GPP Band 13). The Alcatel-Lucent
RRH2x40-07-U is designed with an eco-efficient approach, providing operators with the means to achieve
high quality and capacity coverage with minimum site requirements.

A distributed eNodeB expands
deployment options by using two
components, a Base Band Unit (BBU)
containing the digital assets and a
separate RRH containing the radio-
frequency (RF) elements. This modular
design optimizes available space and
allows the main components of an
eNodeB to be installed separately,
within the same site or several
kilometres apart.

The Alcatel-Lucent RRH2x40-07-U is
linked 1o the BBU by an optical-fiber
connection carrying downlink and
uplink digital radio signals along
with operations, administration and
maintenance (QA&M) information.
The Alcatel-Lucent RRH2x40-07-U

has two transmit RF paths, 40 W RF
output power per transmit path, and
is designed to manage up to two-way
receive diversity. The device is ideally
suited to support macro coverage,
with multiple-input multiple-output
(MIMO) 2x2 operation in up to 10 MHz
of bandwidth.

The Alcatel-Lucent RRH2x40-07-U is
designed to make available all the
benefits of a distributed eNodeB, with
excellent RF characteristics, with low

capital expenditures (CAPEX) and low
operating expenditures (OPEX). The
limited space available in some sites
may prevent the installation of
traditional single-cabinet BTS equip-
ment or require costly cranes to be
employed, leaving coverage holes.
However, many of these sites can
host an Alcatel-Lucent RRH2x40-07-U
installation, providing more flexible
site selection and improved network
quality along with greatly reduced
installation time and costs.

Fast, low-cost installation
and deployment

The Alcatel-Lucent RRH2x40-07-U is a
zero-footprint solution and operates
noise-free, simplifying negotiations
with site property owners and mini-
mizing environmental impacts.
Installation can easily be done by

a single person because the Alcatel-
Lucent RRH2x40-07-U is compact

and weights less than 23 kg (50 b),
eliminating the need for a crane to
hoist the BTS cabinet to the rooftop.
A site can be in operation in less than
one day — a fraction of the time
required for a traditional BTS.



Excellent RF performance Features Benefits

Because of its small size and weight, ¢ Zero-footprint deployment . ¢ Leverages existing real estate with
the Alcatel-Lucent RRH2x40-07-U e Easy installation, with a lightweight lower site costs

can be installed close to the antenna. unit can be carried and set up by ¢ Reduces installation costs, with
Operators can therefore locate the one person fewer installation materials and

Alcatel-Lucent RRH2x40-07-U where RF
engineering is deemed ideal, minimiz-
ing trade-offs between available sites

a TMA

and RF optimum sites. The RF feeder

cost and installation costs are reduced
or eliminated, and there is no need
for a Tower Mounted Amplifier (TMA) ¢ Best-in-class power efficiency,
because losses introduced by the
RF feeder are greatly reduced. The

with significantly reduced
energy consumption

Alcatel-Lucent RRH2x40-07-U provides
more RF power while at the same time

consuming less electricity.

Technical specifications

Physical dimensions

e Height: 390 mm (15.4 in.)
e Width: 380 mm (15 in.)

e Depth: 210 mm (8.2 in.)

e Weight (without mounting kit):
less than 23 kg (50 Ib)

Power
* Power supply: -48V

Operating environment
¢ Qutdoor temperature range:

- With solar load: -40°C to
+50°C (-40°F to +122°F)

- Without solar load; -40°C
to +55°C (-40°F to +131°F)

e Passive convection cooling
{no fans)

Antenna

RF feeder

Radio

Digital

Backhaul

RRH for space-constrained cell sites

s Enclosure protection

- |P65 (International
Protection rating)

RF characteristics

e Frequency band: 700 MHz;
3GPP Band 13

¢ Bandwidth: up to 10 MHz
e RF outpui power at antenna port:

- 40 W nominal RF power for
each Tx port

¢ Rx diversity: 2-way or 4-way
o Noise figure: below 2.5 dB typical
e ALD features

- TMA

- Remote electrical tilt (RET)
support (AISG v2.0)

* Optimized RF power, with flexible
site selection and elimination of ¢ Decreases power costs and minimiz-

e Convection-cooled (fanless),
noise-free, and heaterless unit

simplified logistics

es environmental impacts, with the
potential for eco-sustainable power
options

¢ Improves RF performance and adds
flexibility to network planning

Antenna

N _RF jumper
=

RRH**
Optical
link

Digital

Backhaul

Distributed

Optical fiber length
e Up to 500 m {0.31 mi),
using MM fiber

e Upto 20 km (12.43 mi),
using SM fiber

Optical characteristics
Type/number of fibers

e Up to 3.12 Gb/s line bit rate
® Single-mode variant

- Qne SM fiber (9/125 prn) per
RRH2x, carrying UL and DL
using CWDM (at 1550/1310 nm)

* Multi-mode variant

= Two MM fibers (50/125 pm) per
RRH2x: one carrying UL, the
other carrying DL (at 850 nm)

Alarms and ports
e Six external alarms

 Two optical ports to
support daisy-chaining

www.alcatel-lucent.com aicatel, Lucent, Aicatel-Lucent and the Alcatel-Lucent logo
are trademarks of Alcatel-Lucent. All other trademarks are the property of their respective owners.
The information presented is subject to change without notice. Alcatel-Lucent assumes no responsibility
for inaccuracies contained herein, Copyright © 2010 Alcatel-Lucent. All rights reserved.

CPG2809100913 (09)
Alcatel-Lucent @



The Alcatel-Lucent RRH2x60-AWS is a high power, small form factor Remote Radio Head operating in
the AWS frequency band (3GPP Band 4) for LTE technology. It is designed with an eco-efficient
approach, providing operators with the means to achieve high quality and high capacity coverage
with minimum site requirements and efficient operation.

Wy W ey
8B B S R

A distributed Node B expands the
deployment options by usihg two
components, a Base Band Unit (BBU)
containing the digital assets and a
separate RRH containing the radio-
frequency (RF)} elements. This
modular design optimizes available
space and allows the main
components of a2 Node B to be
installed separately, within the same
site or several kilometers apart.

The Alcatel-Lucent RRH2X60-AWS is
linked to the BBU by an optical-
fiber connection carrying downlink
and uplink digital radio signals

along with operations, administration
and maintenance {(OARM)
information.

The Alcatel-Lucent RRH2x60-AWS
integrates all the latest technologies.
This allows to offer best-in-ciass
characteristics.

It delivers an outstanding 120 watts
of total RF power thanks to its two
transmit RF paths of 60 W each.

It is ideally suited to support muitiple-
input multiple-output (MIMC) 2x2
operation.

It includes four RF receivers to
natively  support 4-way  uplink
reception diversity. This improves the
radio uplink coverage and this can be
used to extend the cell radius
commensurate with 2x2MIMO 2x60
W for the downliink.

1t supports multiple discontinuous LTE
carriers  within an instantaneous
bandwidth of 45 MHz corresponding
to the entire AWS B4 spectrum.

The fatest generation  power
amplifiers (PA) used in this product
achieve high efficiency (>40%),
resutting in improved power

consumption figures.

The Alicatel-Lucent RRH2x60-AWS is
designed to make available all the
benefits of a distributed Node B, with
excellent RF characteristics, with low
capital expenditures (CAPEX) and low
operating expenditures (OPEX).

The Alcatel-Lucent RRH2x60-AWS
is a very cost-effective solution to
deploy LTE MIMO.

The RRH2x60-AWS includes a
reversible mounting bracket which
allows for ease of instailation
behind an antenna, or on a rooftop
knee wall while providing easy
access to the mid body RF
connectors.

The limited space available in some
sites may prevent the installation of
traditional  single-cabinet  BTS
equipment. However, many of
these sites can host an Alcatel-
Lucent RRH2x60-AWS installaticn,
providing more flexible site
selection and improved network
quality along with greatly reduced
installation time and costs.

_The Alcatel-Lucent RRH2x60-AWS

is a zero-footprint soiution and is
convection cooled without fans for

silent operation, simplifying
negotiations with site property
owners and minimizing

environmental impacts.

Installation can easily be done by a
single person as the Alcatel~Lucent
RRH2x60-AWS is compact and
weighs about 20 kg, eliminating the
need for a crane to hoist the BTS
cabinet to the rooftop. A site can
be in operation in less than one
day.

seeesessesssssnssssssnsenssssssenssssssssasssnsssssessarsfAjcatel-Lucent @

AT THE SPEED OF IDEAS™



Macro

» RRH2x60-AWS integrates two power
amplifiers of 60W rating (at each
antenna connector)

+ Support multiple carriers over the
entire 3GPP band 4

o RRH2x60-AWS is optimized for LTE
operation

» RRH2x60-AWS is a very compact and

lightweight product
» Advanced power management
techniques are embedded to provide

power savings, such as PA bias controi

Digieat

Backhaul

RARH for space-constrained cell sites

MIMO LTE operation with oniy one
single unit per sector

Improved uplink coverage with buiit-
in 4-way receive diversity capability
RRH can be mounted close to the
antenna, eliminating nearly all losses
in RF cables and thus reducing power
consumption by 50% compared o
conventional solutions

Distributed configurations provide
easily deployable and cost-effective
solutions, near zero footprint and

Distributed

silent solutions, with minimum impact
on the neighborhood, which ease the
deployment

= RETA and TMA support without
additional hardware thanks to the
AISG v2.0 port and the integrated
Bias-Tees. Bias-Tees support AISG
DC supply and signaling.

Specifications listed are hardware capabilities. Some capabilities depend on support in a specific software release or future

release.

Dimensions and weights

o HxWxD : 510x285x186mm
(27 | with solar shield)

o Weight : 20 kg (44 lbs)

Electrical Data
o Power Supply : -48Y DC (-40.5 to -
57v)

« Power Consurnption (ETSI average

traffic load reference) : 250W @2x60W

RF Characteristics

s Frequency band: 1710-1755, UL/
2110-2155 MHz, DL (3GPP band 4)

e Output power: 2x60W at antenna
connectors

e Technology supported: LTE

¢ Instantaneous bandwidth: 45 MHz

s Rx diversity: 2-way and 4-way uplink
reception

s Typical sensitivity without Rx diversity:

-105 dBm for LTE

Connectivity

Two CPRI optical ports for
daisychaining and up to six RRHs per
fiber

Type of optical fiber: Single-Mode
{SM) and Multi-Mode (MM) SFPs
Optical fiber length: up to 500m using
MM fiber, up to 20km using SM fiber
TMA/RETA : AISG 2.0 (RS485
connector and internal Bias-Tee)

Six external alarms

Surge protection for ail external ports
(DC and RF)

Envirsnmental specifications

Operating temperature: -40°C to
55°C including solar load

Operating relative humidity: 8% to
100%

Environmental Conditions : ETS 300
019-1-4 class 4.1E

Ingress Protection : IEC 60529 1P65
Acoustic Noise : Noiseless (natural
convection cooling)

Safety and Regulatory Data
o EMC : 3GPP 25113, EN 301 489-1, EN
301 489-23, GR 1089, GR 3108, OET-
65
» Safety : IEC60950-1, EN 60825-1, UL,
ANSI/NFPA 70, CAN/CSA-C22.2
» Regulatory : FCC Part 15 Class B, CE
Mark — European Directive :
2002/95/EC (ROHS);
2002/96/EC (WEEE); 1999/5/EC
(RQTTE)
s Health : EN 50385

www.alcatel-lucent.com Alcatel, Lucent, Alcatel-Lucent and the AlcatelLucent logo are trademarks of Alcatel-Lucent. All other trademarks are the property of their

respective owners. The Information presented is subject to change without notice.
Alcatel-Lucent assumes no responsibility for inaccuracles contained herein,

Copyright © 2012 Alcatel-Lucent. All rights reserved. M2012}CC0CC( (March)

..............................................".........Alcatei.Lucent @
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Introduction

The purpose of this report is to summarize the results of the non-linear, P-A structural analysis
of the antenna upgrade proposed by Verizon Wireless on the existing monopole (tower) located
in Plainville, Connecticut.

The host tower is a 81-ft tall, two-section, eighteen sided, tapered monopole, originally designed
and manufactured by Engineered Endeavors Incorporated (EEI); project no. 11122 dated
October 4, 2002. The manufacturer’'s drawings were not available for use in this report. The
tower geometry, structure member sizes and foundation system information were obtained a
previous structural analysis report prepared by URS job no. 36917397.00000 VZ5-149 dated
November 20, 2013.

Antenna and appurtenance information were obtained the aforementioned URS structural
analysis report, visual verification conducted from grade by Centek personnel on February 18,
2015 and a Verizon RF data sheet.

The tower is made up of two (2) tapered vertical sections consisting of A572-65 pole sections.
The vertical tower sections are slip joint connected. The diameter of the pole (flat-flat) is 13.0-in
at the top and 24.0-in at the base.

Verizon proposes the removal of nine (2) panel antennas and three (3) remote radio heads and
the installation of nine (9) panel antennas and six (6) remote radio heads mounted to the
existing low profile platiorm. Refer to the Antenna and Appurtenance Summary below for a
detailed description of the proposed antenna and appurtenance configuration.

Antenna and Appurtenance Summary

The existing, proposed and future loads considered in this analysis consist of the following:

= TOWN (EXISTING):
Antennas: One (1) 20-ft dipole antenna, one (1) 10-ft Omni-directional whip antenna
and two (2) 4-ft Omni-directional whip antennas mounted on low profile platform with
an elevation of 62.5-ft above grade level.
Coax Cables: Four (4) 7/8" & coax cables running on the inside of the existing
tower.

= TOWN (EXISTING):
Antennas: Three (3) 10-ft dipole antennas, one (1) 10-ft Omni-directional whip
antenna and two (2) yagi antennas mounted on low profile platform with an elevation
of 42.5-ft above grade level.
Coax Cables: Six (6) 7/8” & coax cables running on the inside of the existing tower.

REPORT SECTION 1-1



CENTEK Engineering, Inc.

Structural Analysis — 81-ft EEl Monopole
Verizon Wireless Antenna Upgrade — Plainville 3
Plainville, CT

April 6, 2015

=  VERIZON (EXISTING TO REMAIN):
Antennas: Three (3) Antel BXA-70063-4CF panel antennas and one (1) Raycap
RC2DC-4750-PF-48 main distribution box mounted on a low profile platform with a
RAD center elevation of 81-ft above grade level.
Coax Cables: Twelve (12) 1-1/4” & coax cables and one (1) 1-5/8” & fiber cable
running on the inside of the existing tower.

= VERIZON (EXISTING TO REMOVE):
Antennas: Three (3) RFS APX75-866514 panel antennas, three (3) Antel BXA-
171063-8BF panel antennas, three (3) Antel BXA-171063-12CF panel antennas and
three (3) Alcatel-Lucent RRH-2x40-AWS remote radio heads mounted on a low
profile platform with a RAD center elevation of 81-ft above grade level.

=  VERIZON (PROPOSED):
Antennas: Three (3) Andrew LNX-6514DS panel antennas, six (6) Andrew
HBXX-6517DS panel antennas, three (3) Alcatel-Lucent RRH2x40-07-U Remote
Radio Heads and three (3) Alcatel-Lucent RRH-2x60-AWS remote radio heads
mounted on a low profile platform with a RAD center elevation of 81-ft above
grade level.

Primary Assumptions Used in the Analysis

= The tower structure’s theoretical capacity not including any assessment of the
condition of the tower.

= The tower carries the horizontal and vertical loads due to the weight of antennas, ice
load and wind.

=  Tower is properly installed and maintained.

=  Tower is in plumb condition.

=  Tower loading for antennas and mounts as listed in this report.

= All bolts are appropriately tightened providing the necessary connection continuity.
= All welds are fabricated with ER-70S-6 electrodes.

= All members are assumed to be as specified in the original tower design documents
or reinforcement drawings.

= All members are “hot dipped” galvanized in accordance with ASTM A123 and ASTM
A153 Standards.

= All member protective coatings are in good condition.

= All tower members were properly designed, detailed, fabricated, installed and have
been properly maintained since erection.

= Any deviation from the analyzed antenna loading will require a new analysis for
verification of structural adequacy.

= All coax cables to be installed as indicated in this report.
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Analysis

The existing tower was analyzed using a comprehensive computer program entitled tnxTower.
The program analyzes the tower, considering the worst case loading condition. The tower is
considered as loaded by concentric forces along the tower shaft, and the model assumes that
the shaft members are subjected to bending, axial, and shear forces.

The existing tower was analyzed for the controlling basic wind speed (fastest mile) with no ice
and a 75% reduction of wind force with %2 inch accumulative ice to determine stresses in
members as per guidelines of TIA/EIA-222-F-96 entitled “Structural Standards for Steel Antenna
Towers and Antenna Supporting Structures”, the American Institute of Steel Construction
(AISC) and the Manual of Steel Construction; Allowable Stress Design (ASD).

The controlling wind speed is determined by evaluating the local available wind speed data as
provided in Appendix K of the CSBC' and the wind speed data available in the TIA/EIA-222-F-
96 Standard. The higher of the two wind speeds is utilized in preparation on the tower analysis.

Tower Loading

Tower loading was determined by the basic wind speed as applied to projected surface areas
with modification factors per TIA/EIA-222-F, gravity loads of the tower structure and its
components, and the application of '2” radial ice on the tower structure and its components.

Basic Wind Hartford; v = 80 mph (fastest mile) [Section 16 of TIA/EIA-222-F-96]
Speed: Plainville; v = 95 mph (3 second [Appendix K of the 2005 CT
gust) equivalent to v = 77.5 mph Building Code Supplement]

(fastest mile)
TIA/EIA wind speed controls.

Load Cases: Load Case 1; 80 mph wind speed w/  [Section 2.3.16 of TIA/EIA-222-F-
no ice plus gravity load — used in 96]
calculation of tower stresses and
rotation.

Load Case 2; 69 mph wind speed w/  [Section 2.3.16 of TIA/EIA-222-F-
%" radial ice plus gravity load —used 96]

in calculation of tower stresses. The

69 mph wind speed velocity

represents 75% of the wind pressure

generated by the 80 mph wind

speed.

Load Case 3; Seismic — not checked [Section 1614.5 of State Bldg.
Code 2005] does not control in
the design of this structure type

" The 2005 Connecticut State Building Code as amended by the 2009 CT State Supplement. (CSBC)

REPORT SECTION 1-3
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Tower Capacily

Tower stresses were calculated utilizing the structural analysis software tnxTower. Allowable
stresses were determined based on Table 5 of the TIA/EIA code with a 1/3 increase per Section
3.1.1.1 of the same code.

= Calculated stresses with the reinforcements outlined in drawings T-1, N-1, N-2, MI-1, S-
1 and S-2 dated April 6, 2015, located within Section 4 of this report were found to be

within

allowable limits.
Stress Ratio
Tower Section Elevation (percentage of Result
capacity)

Pole Shaft (L1) 47.54’-81.00’ 89.6% PASS
Pole Shaft (L2) 37.54-47 54’ 78.2% PASS
Pole Shaft (L3) 25.00’-37.54’ 94.2% PASS
Pole Shaft (L4) 0.00’-25.00° 94.0% PASS

Foundation and Anchors

The existing foundation consists of a 5.0 & x 21.0-ft long reinforced concrete caisson. The sub-
grade conditions used in the analysis of the existing foundation were obtained from the
aforementioned URS structural report. The base of the tower is connected to the foundation by
means of (4) 2.25", ASTM A615-75 anchor bolts embedded into the concrete foundation

structure.

» The tower base reactions developed from the governing Load Case 1 were used in the
verification of the foundation and its anchors:

Location Vector Proposed Reactions

Shear 8 kips

Base Compression 11 Kips

Moment 516 Kip-ft
= The foundation was found to be within allowable limits.
Foundation Design Limit Proposed Result
Loading
Reinforced Concrete Moment Capacity 33.3% PASS
Caisson Lateral Deflection 0.69 in." PASS
(1) Lateral deflection typically limited to 1.0 in. for monopole tower structures.

REPORT
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Plainville, CT
April 6, 2015

= The anchor bolts and base plate were found to be within allowable limits.

Stress Ratio
c OLOV;?; nt Design Limit (percentage of Result
P capacity)
Anchor Bolts Tension 97.9% PASS
Base Plate Bending 96.8% PASS

Conclusion

This analysis shows that with the reinforcements outlined in drawings T-1, N-1, N-2, MI-1,
S-1 and S-2 dated April 6, 2015, located within Section 4 of this report, the subject tower

is adequate to support the proposed Verizon antenna configuration.

The analysis is based, in part, on the information provided to this office by Verizon. If the
existing conditions are different than the information in this report, Centek Engineering, Inc.
must be contacted for resolution of any potential issues.

Please feel free to call with any questions or comments.

Respectfully Submitted by:

Timothy J. Lynn, PE
Structural Engineer
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Verizon Wireless Antenna Upgrade — Plainville 3
Plainville, CT

April 6, 2015

Standard Conditions for Furnishing of
Professional Engineering Services on
Existing Structures

All engineering services are performed on the basis that the information used is current and
correct. This information may consist of, but is not necessarily limited to:

« Information supplied by the client regarding the structure itself, its foundations, the soil
conditions, the antenna and feed line loading on the structure and its components, or
other relevant information.

« Information from the field and/or drawings in the possession of Centek Engineering, Inc.
or generated by field inspections or measurements of the structure.

It is the responsibility of the client to ensure that the information provided to Centek
Engineering, Inc. and used in the performance of our engineering services is correct and
complete. In the absence of information to the contrary, we assume that all structures
were constructed in accordance with the drawings and specifications and are in an un-
corroded condition and have not deteriorated. It is therefore assumed that its capacity
has not significantly changed from the “as new” condition.

All services will be performed to the codes specified by the client, and we do not imply to
meet any other codes or requirements unless explicitly agreed in writing. If wind and ice
loads or other relevant parameters are to be different from the minimum values
recommended by the codes, the client shall specify the exact requirement. In the
absence of information to the contrary, all work will be performed in accordance with the
latest revision of ANSI/ASCE10 & ANSI/EIA-222

« All services performed, results obtained, and recommendations made are in accordance
with generally accepted engineering principles and practices. Centek Engineering, Inc.
is not responsible for the conclusions, opinions and recommendations made by others
based on the information we supply.

REPORT SECTION 2-1
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Structural Analysis — 81-ft EEl Monopole

Verizon Wireless Antenna Upgrade — Plainville 3
Plainville, CT

April 6, 2015

GENERAL DESCRIPTION OF STRUCTURAL
ANALYSIS PROGRAM

tnxTower, is an integrated structural analysis and design software package for Designed
specifically for the telecommunications industry, tnxTower, formerly ERITower, automates much
of the tower analysis and design required by the TIA/EIA 222 Standard.

tnxTower Features:

« tnxTower can analyze and design 3- and 4-sided guyed towers, 3- and 4-sided self-
supporting towers and either round or tapered ground mounted poles with or without
guys.

= The program analyzes towers using the TIA-222-G (2005) standard or any of the

previous TIA/EIA standards back to RS-222 (1959). Steel design is checked using the
AISC ASD 9th Edition or the AISC LRFD specifications.

= Linear and non-linear (P-delta) analyses can be used in determining displacements and
forces in the structure. Wind pressures and forces are automatically calculated.

« Extensive graphics plots include material take-off, shear-moment, leg compression,
displacement, twist, feed line, guy anchor and stress plots.

= tnxTower contains unique features such as True Cable behavior, hog rod take-up,
foundation stiffness and much more.

REPORT SECTION 2-2



810f

oo
¢ 5 8|8 s
“l=s|®]2 &R -
i o iy
o | o
8 §N8!‘2 )
Nlg|l®lQ]|e|R]|= 3
&S S
- o =12
/ 8
/ N
N
—_— (2 S
<
w =1
. 3| |&|8 o
2 oe N | o b
y o | Q
=) ©|g
ol|e
8 8 °|8 ®
® | & > 2
Yle |~ |® Q| < -
B g o | =
IR
~
o = <
5 =
lEID] | 2
= | = | e o~
g|lo|a|8|=|<s <
LA e
cl|lcs|lo| 8| |2 |a =
Els|2|5/3(2|8|2|5
G|l2(E5|2|8|a|lg|B|3
o |l g | 3| E£E|6|o| @
pl3|z|F|a|r|B|O|=

47511

3751t

001t

DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE ELEVATION
BXA-70063/4CF (Verizon Exisling) 81 RC2DC-4750-PF-48 (Verizon 81
HBXX-6517DS (Verizon Proposed) |81 Proposed)
LNX-6514DS-VTM (Verizon Proposed) |81 EEI 12-fl Low Profile Plaiform (Verizon |81
HBXX-6517DS (Venzon Proposed) |81 P’f"’“ed’ :
BXA-70063/4CF (Verizon Exisling) |61 20' 4 Bay Dipole (Town) o2
HBXX-6517DS (Verizon Proposed) |81 :. X 2 gfa g"‘"f (I°W”) Zz g
LNX-6514DS-VTM (Verizon Proposed) |81 10?‘ - : CT"' ¢ (:W")) —
HBXX-6517DS (Verizon Proposed) |81 X3 D8 Omni (Jown -
BXA-70063/4CF (Verizon Existing) 81 EEPLZS—;LI;OW Profile Platform (Verizon |625
HBXX-6517DS (Verizon Proposed) 81 —
: £ 10' Dipole (Town) 425
:g(’:i*;ﬁm (_W"‘:“ : = :1 10 Dipole (Town) 25
'enzon Propose:
' Cipale 25
RRH2x60-AWS (Verizon Proposed) 81 :13'0Yagi (Toarn:““’ :2 5
RRH2x60-AWS (Verizon Proposed) |81 167 x 3" Dia O (Tow) o
RRH2x60-AWS (Verizon Proposed) B1  Yagi (Town) 125
RRH2u40-07:\) (Verizon Proposed). B1 EEI 12-fl Low Profile Platform (Verizon |42.5
RRH2x40-07-U (Verizon Proposed) 81 Proposed)
RRH2x40-07-U (Verizon Proposed) |81
MATERIAL STRENGTH
| GRADE | Fy | Fu | GRADE | Fy ] Fu
|A572-65 |65 ksi |80 ksi |
TOWER DESIGN NOTES
1. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
2. Tower is also designed for a 69 mph basic wind with 0.50 in ice.
3. Deflections are based upon a 50 mph wind.
4. Tower members are "hot dipped" galvanized in accordance with ASTMA123 and ASTMA153
Standards.
5. Welds are fabricated with ER-70S8-6 electrodes.
6. TOWER RATING: 94.2%
AXIAL
13K
=
SHEAR | O\ MOMENT
7K | \y 457 kip-t
TORQUE 3 kip-ft
69 mph WIND - 0.5000 in ICE
AXIAL
11K
SHEAR MOMENT
8K 516 kip-ft
TORQUE 3 kip-ft

REACTIONS - 80 mph WIND

Centek Engineering Inc.
63-2 North Branford Rd.

Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587

> 15001.021 - Plainville 3

Project: 81' EEI Monopole - 1 Central Square Plainville, CT

Clent: verizon Wireless Drawnby: 7| App'd:

Code: TIAJEIA-222-F Dale: 04/06/15 Seale: N
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tnxTower

Centek Engineering Inc.
63-2 North Branford Rd.
Branford, CT 06405
Phone: (203) 488-0580
FAX: (203) 488-8587
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15001.021 - Plainville 3 1 of 22
Project Date
81' EEI Monopole - 1 Central Square Plainville, CT 11:00:54 04/06/15
Client Designed by
Verizon Wireless TJL

Tower Input Data

There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:

Basic wind speed of 80 mph.
Nominal ice thickness of 0.5000 in.

Ice density of 56 pcf.

A wind speed of 69 mph is used in combination with ice.
Temperature drop of 50 °F.

Deflections calculated using a wind speed of 50 mph.
Tower members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM A153 Standards..
Welds are fabricated with ER-70S-6 electrodes..
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.

Stress ratio used in pole design is 1.333.

Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered.

Options
Consider Moments - Legs Distribute Leg Loads As Uniform Treat Feedline Bundles As Cylinder
Consider Moments - Horizontals Assume Legs Pinned Use ASCE 10 X-Brace Ly Rules
Consider Moments - Diagonals v Assume Rigid Index Plate Calculate Redundant Bracing Forces
Use Moment Magnification Use Clear Spans For Wind Area Ignore Redundant Members in FEA
Use Code Stress Ratios Use Clear Spans For KL/r SR Leg Bolts Resist Compression
Use Code Safety Factors - Guys Retension Guys To Initial Tension All Leg Panels Have Same Allowable
Escalate Ice Bypass Mast Stability Checks Offset Girt At Foundation
Always Use Max Kz Use Azimuth Dish Coefficients N Consider Feedline Torque
Use Special Wind Profile v Project Wind Area of Appurt. Include Angle Block Shear Check
Include Bolts In Member Capacity Autocalc Torque Arm Areas Poles
Leg Bolts Are At Top Of Section SR Members Have Cut Ends Include Shear-Torsion Interaction
Secondary Horizontal Braces Leg v Sort Capacity Reports By Component Always Use Sub-Critical Flow
Use Diamond Inner Bracing (4 Sided) Triangulate Diamond Inner Bracing Use Top Mounted Sockets

Add IBC .6D+W Combination

Tapered Pole Section Geometry

Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
N ft ft Sides in in in n

L1 81.00-47.54 33.46 0.00 18 13.0000 17.7500 0.1875 0.7500 A572-65

(65 ksi)
L2 47.54-37.54 10.00 2.92 18 17.7500 19.1700 0.2500 1.0000 AS572-65

(65 ksi)
L3 37.54-25.00 15.46 0.00 18 18.2554 20.9100 0.2500 1.0000 AS572-65

(65 ksi)
L4 25.00-0.00 25.00 18 20.9100 24.0000 0.3000 1.2000 AS572-65

(65 ksi)
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Tapered Pole Properties
Section  Tip Dia. Area ! r C c J Q \ w/t
in in’ in’ in in in’ in’ in’ in
L1 13.2005 7.6250 158.1420 45484 6.6040 239464  316.4921 3.8132 1.9580 10.443
18.0238 10.4519 407.2909 6.2347 9.0170 451692 815.1176 5.2269 2.7940 14.901
L2 18.0238 13.8863 537.2773 6.2125 9.0170 59.5849 10752617  6.9444 2.6840 10.736
19.4657 15.0130 678.9656 6.7166 9.7384 69.7207  1358.8246 7.5079 29339 11.736
L3 19.0461 14.2873 585.1805 6.3919 92737 63.1009  1171.1309 7.1450 2.7729 11.092
21.2326 16.3937 884.0470 7.3343 10.6223 832257  1769.2572 8.1984 3.2402 12.961
L4 21.2326 19.6248  1053.1727 7.3165 10.6223 99.1475  2107.7312 9.8143 3.1522 10.507
24.3702 22.5671  1601.4400 8.4135 12.1920 131.3517 32049872  11.2857 3.6960 12.32
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals  Horizontals
1t f n n n

L181.0047.54
12 47.54-37.54
L3 37.54-25.00

L4 25.00-0.00
Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow Component Placement Total Cyd,y Weight
or  Shield Type Number
Leg N S pif
11/4 C No Inside Pole 80.00 - 0.00 12 No Ice 0.00 0.66
(Verizon Existing) 1/2"Ice 0.00 0.66
HYBRIFLEX 1-5/8" C No Inside Pole 80.00 - 0.00 1 No Ice 0.00 1.90
(Verizon Existing) 1/2" Ice 0.00 1.90
7/8 C No Inside Pole 62.00 - 0.00 4 No Ice 0.00 0.54
(Town) 172" Ice 0.00 0.54
7/8 C No Inside Pole 42.00-0.00 6 No Ice 0.00 0.54
(Town) 1/2"Ice 0.00 0.54
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ar Ar CaAa Cudu Weight
Section Elevation In Face Out Face
fi id N s )3 ya K
L1 81.0047.54 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.35
L2 47.54-37.54 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.13
L3 37.54-25.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.19
L4 25.00-0.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
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Tower Tower Face Ar Ar CaAa CaAa Weight
Section Elevation . In Face Out Face
ft £ fr jid yid K
C 0.000 0.000 0.000 0.000 0.38
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar CuA, CuAy Weight
Section Elevation or Thickness In Face Out Face
St Leg in s Na V3 N3 K
L1 81.0047.54 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.35
L2 47.54-37.54 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.13
L3 37.54-25.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.19
L4 25.00-0.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.38
Feed Line Center of Pressure
Section Elevation CPy CPy CPy CP;
Ice Ice
S in n in in
L1 81.0047.54 0.0000 0.0000 0.0000 0.0000
L2 47.54-37.54 0.0000 0.0000 0.0000 0.0000
L3 37.54-25.00 0.0000 0.0000 0.0000 0.0000
L4 25.00-0.00 0.0000 0.0000 0.0000 0.0000
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement Cada C444 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
¥/ ’ S ¥ 7 K
St
St
BXA-70063/4CF A From Face 3.00 0.0000 81.00 No Ice 5.16 2.44 0.01
(Verizon Existing) -6.00 172" Ice 5.55 2.74 0.04
0.00
HBXX-6517DS A From Face 3.00 0.0000 81.00 NoIce 8.74 524 0.05
(Verizon Proposed) -4.00 1/2" Ice 9.31 5.71 0.10
0.00
LNX-6514DS-VTM A From Face 3.00 0.0000 81.00 No Ice 8.41 541 0.04
(Verizon Proposed) 0.00 1/2" Ice 8.96 5.86 0.09
0.00
HBXX-6517DS A From Face 3.00 0.0000 81.00 No Ice 8.74 524 0.05
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Description Face Offset Offsets: Azimuth Placement Cady Cada Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S $ Ji i N K
S
S
(Verizon Proposed) 4.00 172" Ice 9.31 571 0.10
0.00
BXA-70063/4CF B From Face 3.00 0.0000 81.00 No Ice 5.16 2.44 0.01
(Verizon Existing) -6.00 1/2" Ice 5.55 2.74 0.04
0.00
HBXX-6517DS B From Face 3.00 0.0000 81.00 No Ice 8.74 5.24 0.05
(Verizon Proposed) 4.00 1/2" Ice 9.31 5.71 0.10
0.00
LNX-6514DS-VIM B From Face 3.00 0.0000 81.00 No Ice 8.41 541 0.04
(Verizon Proposed) 0.00 172" Ice 8.96 5.86 0.09
0.00
HBXX-6517DS B From Face 3.00 0.0000 81.00 No Ice 8.74 524 0.05
(Verizon Proposed) 4.00 1/2" Ice 9.31 5.71 0.10
0.00
BXA-70063/4CF € From Face 3.00 0.0000 81.00 No Ice 5.16 244 0.01
(Verizon Existing) -6.00 1/2" Ice 5.55 2.74 0.04
0.00
HBXX-6517DS C From Face 3.00 0.0000 81.00 No Ice 8.74 5.24 0.05
(Verizon Proposed) -4.00 172" Ice 9.31 5.71 0.10
0.00
LNX-6514DS-VTM C From Face 3.00 0.0000 81.00 No Ice 8.41 5.41 0.04
(Verizon Proposed) 0.00 172" Ice 8.96 5.86 0.09
0.00
HBXX-6517DS C From Face 3.00 0.0000 81.00 No Ice 8.74 524 0.05
(Verizon Proposed) 4.00 1/2" Ice 9.31 5.71 0.10
0.00
RRH2x60-AWS A From Face 3.00 0.0000 81.00 No Ice 3.78 2.07 0.06
(Verizon Proposed) -4.00 172" Ice 4.09 2.35 0.08
0.00
RRH2x60-AWS B From Face 3.00 0.0000 81.00 No Ice 3.78 2.07 0.06
(Verizon Proposed) 4.00 1/2"Ice 4.09 2.35 0.08
0.00
RRH2x60-AWS C From Face 3.00 0.0000 81.00 No Ice 3.78 2.07 0.06
(Verizon Proposed) -4.00 1/2" Ice 4.09 2.35 0.08
0.00
RRH2x40-07-U A From Face 3.00 0.0000 81.00 No Ice 0.00 1.23 0.05
(Verizon Proposed) 0.00 1/2" Ice 0.00 1.39 0.07
0.00
RRH2x40-07-U B From Face 3.00 0.0000 81.00 No Ice 0.00 123 0.05
(Verizon Proposed) 0.00 172" Ice 0.00 1.39 0.07
0.00
RRH2x40-07-U C From Face 3.00 0.0000 81.00 No Ice 0.00 1.23 0.05
(Verizon Proposed) 0.00 1/2" Ice 0.00 1.39 0.07
0.00
RC2DC-4750-PF-48 A From Face 0.00 0.0000 81.00 No Ice 3.52 229 0.03
(Verizon Proposed) 0.00 1/2" Ice 3.77 2.51 0.05
0.00
EEI 12-ft Low Profile © None 0.0000 81.00 No Ice 15.00 15.00 1.50
Platform 1/2" Ice 18.40 18.40 1.75
(Verizon Proposed)
20' 4-Bay Dipole A From Face 3.00 0.0000 62.50 No Ice 4.00 4.00 0.06
(Town) 0.00 1/2" Ice 6.00 6.00 0.10
10.00
4'x 2" Dia Omni A From Face 3.00 0.0000 62.50 No Ice 0.79 0.79 0.02
(Town) 0.00 1/2" Ice 1.03 1.03 0.03
3.00

4'x 2" Dia Omni A From Face 3.00 0.0000 62.50 No Ice 0.79 0.79 0.02
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Description Face Offset Offsets: Azimuth Placement CaAs CaAy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S % S g N K
S
St
(Town) 0.00 172" Ice 1.03 1.03 0.03
3.00
10' x 3" Dia Omni B From Face 3.00 0.0000 62.50 No Ice 3.00 3.00 0.03
(Town) 0.00 12" Ice 4.03 4.03 0.05
5.00
EEI 12-ft Low Profile C None 0.0000 62.50 No Ice 15.00 15.00 1.50
Platform 1/2" Ice 18.40 18.40 1.75
(Verizon Proposed)
10’ Dipole B From Face 3.00 0.0000 42.50 No Ice 4.00 4.00 0.05
(Town) 5.00 172" Ice 6.00 6.00 0.07
5.00
10' Dipole B From Face 3.00 0.0000 42.50 No Ice 4.00 4.00 0.05
(Town) -5.00 172" Ice 6.00 6.00 0.07
5.00
10' Dipole B From Face 3.00 0.0000 42.50 No Ice 4.00 4.00 0.05
(Town) -5.00 172" Ice 6.00 6.00 0.07
-2.00
3' Yagi B From Face 3.00 0.0000 42.50 No Ice 2.08 2.08 0.03
(Town) 0.00 1/2" Ice 3.79 3.79 0.05
4,00
10'x 3" Dia Omni A From Face 3.00 0.0000 42.50 No Ice 3.00 3.00 0.03
(Town) 5.00 112" Ice 4.03 4.03 0.05
8.00
3' Yagi A From Face 3.00 0.0000 42.50 No Ice 2.08 2.08 0.03
(Town) 0.00 1/2"Ice 3.79 3.79 0.05
4.00
EEI 12-ft Low Profile C None 0.0000 42.50 No Ice 15.00 15.00 1.50
Platform 172" Ice 18.40 18.40 1.75
(Verizon Proposed)
Tower Pressures - No Ice
Gy =169
Section z Kz q: AG F A[r AR A/eg Leg CAAA CAAA
Elevation a % In Out
c Face Face
St S psf s e £ r s N s
L181.0047.54 6372 1.207 20| 42871 A 0.000 42.871 42.871 100.00 0.000 0.000
B 0.000 42.871 100.00 0.000 0.000
C 0.000 42.871 100.00 0.000 0.000
L2 47.54-37.54 4248 | 1.075 18 15383 A 0.000 15.383 15.383 100.00 0.000 0.000
B 0.000 15.383 100.00 0.000 0.000
C 0.000 15.383 100.00 0.000 0.000
L3 37.54-25.00 31.16 1 16| 20726 A 0.000 20.726 20.726 | 100.00 0.000 0.000
B 0.000 20.726 100.00 0.000 0.000
C 0.000 20,726 100.00 0.000 0.000
L4 25.00-0.00 12.21 1 16| 46781 A 0.000 46.781 46.781 100.00 0.000 0.000
B 0.000 46.781 100.00 0.000 0.000
€. 0.000 46.781 100.00 0.000 0.000
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Tower Pressure - With Ice
Gy =1690
Section z Kz q. Iz Ag F Ar Ar A/eg Leg C4A_4 CuA,
Elevation a % In Out
c Face Face
fi i psf in b e " N4 i I ¥
L181.0047.54 63.72| 1207 15| 0.5000] 45.659] A 0.000 45.659 45.659]  100.00 0.000 0.000
B 0.000 45.659 100.00 0.000 0.000
C 0.000 45659 100.00 0.000 0.000
L2 47.54-37.54 4248 1.075 13|  0.5000] 16217 A 0.000 16217 16217  100.00 0.000 0.000)
B 0.000 16217 100.00 0.000 0.000]
C 0.000 16217 100.00 0.000 0.000
L3 37.54-25.00 31.16 1 12| o0.5000 21771 A 0.000 21.771 21771 100.00 0.000 0.000
B 0.000 21.771 100.00 0.000 0.000
C 0.000 21,771 100.00 0.000 0.000
L4 25.00-0.00 1221 1 12 0.5000] 48865 A 0.000 48.865 48.865]  100.00 0.000 0.000
B 0.000 48.865 100.00 0.000 0.000
C 0.000 48.865 100.00 0.000 0.000
Tower Pressure - Service
Gy =169
Section z Ky q. Ac F Ar Ar Aleg Leg Cudy Cada
Elevation a % n Out
c Face Face
fi ft psf i e ya N i 1Y i3
L1 81.00-47.54 6372 1207 8| 42871 A 0.000 42871 42871 100.00 0.000 0.000
B 0.000 42.871 100.00 0.000 0.000
C 0.000 42.871 100.00 0.000 0.000
1.2 47.54-37.54 4248 | 1.075 71 15383| A 0.000 15.383 15383 | 100.00 0.000 0.000
B 0.000 15.383 100.00 0.000 0.000
C 0.000 15.383 100.00 0.000 0.000
L3 37.54-25.00 31.16 1 6| 20726| A 0.000 20.726 20.726 | 100.00 0.000 0.000
B 0.000 20.726 100.00 0.000 0.000
C 0.000 20.726 100.00 0.000 0.000
L4 25.00-0.00 12.21 1 6| 46.781| A 0.000 46.781 46.781| 100.00 0.000 0.000
B 0.000 46.781 100.00 0.000 0.000
C 0.000 46.781 100.00 0.000 0.000
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr Rg D Dg Ag F Y Crrl.
Elevation Weight Weight a |l , Face
¢
A K K e bia K pif
L1 0.35 103 A 1| 065 1 1 1 42,871 0.93 2774 C
81.00-47.54 B 1| 065 ] | | 42.871
C 1| 065 1 1 1 42.871
1.2 0.13 049| A 1| 065 1 | i 15.383 0.30 2976| C
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Section Add Self F e Cr Re Dy Dpg Ag F w Crrl.
Elevation Weight Weight a Face
¢
ji K K e g K plf
47.54-37.54 B 1 0.65 1 I I 15383
C 1 0.65 I | 1 15,383
L3 0.19 081 A | 0.65 1 | 1 20.726 0.37 29.75 C
37.54-25.00 B 1 0.65 I | | 20.726
C 1 0.65 1 | 1 20.726
1.4 25.00-0.00 0,38 179 A 1 0.65 1 I I 46.781 0.84 33.68 C
B | 0.65 1 1 1 46.781
C 1 0.65 1 | 1 46.781
Sum Weight: 1.06 4.12 OT™M 93.69 2,44
kip-ft
Tower Forces - No Ice - Wind 60 To Face
Section Add Self F e Cr Rp Dr Dy Ag F w Curl.
Elevation Weight Weight a Face
c
Y K K e 7 K plf
L1 0.35 1.03| A 1 0.65 1 | 1 42.871 0.93 27.74 C
81.00-47.54 B 1 0.65 1 | I 42.871
C 1 0.65 1 1 1 42.871
L2 0.13 049 A 1 0.65 1 I 1 15.383 0.30 29.76 C
47.54-37.54 B 1 0.65 1 | 1 15.383
C 1 0.65 I | 1 15.383
L3 0.19 081| A 1 0.65 | | 1 20.726 0.37 29.75 C
37.54-25.00 B 1 0.65 1 | 1 20.726
C 1 0.65 1 I 1 20.726
L4 25.00-0.00 0.38 179 A 1 0.65 1 | I 46.781 0.84 33.68 C
B i 0.65 | 1 I 46.781
C 1 0.65 1 I 1 46.781
Sum Weight: 1.06 4.12 OT™M 93.69 2.44
kip-ft
Tower Forces - No Ice - Wind 90 To Face
Section Add Self F e Cr Ry Drp Dg Ag F w Crrl.
Elevation Weight Weight a Face
¢
ft K K e 4 K pif
L1 0.35 1.03| A 1 0.65 1 I 1 42.871 0.93 27.74 C
81.00-47.54 B 1 0.65 1 1 | 42.871
C I 0.65 1 l 1 42871
L2 0.13 049 A 1 0.65 1 1 1 15.383 0.30 29.76 C
47.54-37.54 B 1 0.65 1 | 1 15.383
C I 0.65 1 1 1 15.383
L3 0.19 081 A 1 0.65 1 1 1 20.726 0.37 29.75 C
37.54-25.00 B 1 0.65 1 1 1 20.726
C 1 0.65 1 1 1 20.726
1.4 25.00-0.00 038 1.79] A 1 0.65 1 1 1 46.781 0.84 33.68 C
B I 0.65 1 1 1 46.781
C 1 0.65 1 1 1 46.781
Sum Weight: 1.06 4.12 OTM 93.69 2.44
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Phone: (203) 483-0580 Verizon Wireless TIL
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Section Add Self F e Cr Ry Dy Dy Ag F \ Cirl.
Elevation Weight Weight a Face
4
S K K e N K plf
kip-ft
Tower Forces - With Ice - Wind Normal To Face
Section Add Self F e Cr Rz D Dr Ag F W Crrl.
Elevation Weight Weight a Face
c
ft K K e s K plf
L1 0.35 136 A 1] 065 ] 1 i 45.659 0.74 22.16| C
81.0047.54 B 1 0.65 | | | 45,659
(C 1 0.65 ! | | 45.659
L2 0.13 061 A 1| 065 ] 1 1 16.217 0.24 2353 C
47.54-37.54 B 1| 065 1 1 | 16217
C 1| 065 1 1 | 16217
L3 0.19 096 A | 0.65 | | 1 21.771 0.29 23.43 C
37.54-25.00 B 1| 065 1 1 1 21.771
C 1| 065 1 1 1 21.771
L4 25.00-0.00 0.38 215| A 1| 065 1 | 1 48.865 0.66 2638 C
B 1 0.65 I 1 | 48.865
C 1 0.65 1 | 1 48.865
Sum Weight: 1.06 5.08 OTM 7445 1.93
kip-ft
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr Re D Dg Ag F w Cirl.
Elevation Weight Weight a Face
c
fl K K e 1 K plf
L1 0.35 136 A 1| 065 1 1 1 45.659 0.74 216 C
81.00-47.54 B 1| 065 | 1 | 45.659
C 1| 065 1 1 1 45.659
L2 0.13 061 A 1| 065 ] | 1 16.217 0.24 2353 C
47.54-37.54 B 1| 065 1 1 | 16.217
C 1| 065 ] 1 ] 16.217
L3 0.19 096 A 1| 065 1 1 1 21.771 0.29 2343 C
37.54-25.00 B 1 0.65 1 1 1 21.771
C | 0.65 1 | | 21.771
1.4 25.00-0.00 0.38 215 A 1| 065 1 1 1 48.865 0.66 2638 C
B 1| 065 1 1 1 48.865
C 1| 065 1 | 1 48.865
Sum Weight: 1.06 5.08 OTM 74.45 1.93
kip-fi

Tower Forces - With Ice - Wind 90 To Face
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Section Add Self F e Cr Rr Dr Dg Ag F w Ctrl
Elevation Weight Weight a Face
¢
S K K e 1 K pif
L1 0.35 136 | A I 0.65 1 I I 45.659 0.74 22.16 C
81.00-47.54 B 1 0.65 1 I 1 45.659
C 1 0.65 1 | 1 45.659
L2 0.13 061] A 1 0.65 1 1 1 16.217 0.24 23.53 C
47.54-37.54 B 1 0.65 1 1 I 16217
C 1 0.65 1 ! 1 16217
L3 0.19 096 A 1 0,65 1 1 1 21.771 0.29 2343 C
37.54-25.00 B 1 0.65 1 1 1 21.771
C 1 0.65 1 1 1 21.771
1.4 25.00-0.00 038 2151 A 1 0.65 1 1 1 48.865 0.66 26.38 C
B 1 0.65 1 I 1 48.865
C 1 0.65 1 1 1 48.865
Sum Weight: 1.06 5.08 OTM 74.45 1.93
kip-ft

Tower Forces - Service - Wind Normal To Face

Section Add Self F e Cr Rg Dr Dg Ar F w Curl.
Elevation Weight Weight a Face
¢
Y K K e 7 K plf
L1 0.35 1.03| A 1 0.65 1 1 1 42.871 0.36 10.84 C
81.00-47.54 B 1 0.65 1 1 1 42.871
C 1 0.65 1 1 1 42.871
L2 0.13 049] A 1 0.65 1 1 1 15.383 0.12 11.62 C
47.54-37.54 B 1 0.65 1 I 1 15.383
C 1 0.65 1 1 1 15.383
L3 0.19 081] A 1 0.65 1 1 1 20.726 0.15 11.62 C
37.54-25.00 B 1 0.65 1 1 1 20.726
C 1 0.65 1 I 1 20.726
L4 25.00-0.00 038 1.79| A 1 0.65 1 1 1 46.781 0.33 13.16 C
B 1 0.65 | 1 1 46.781
C 1 0.65 1 I 1 46.781
Sum Weight: 1.06 4.12 OT™M 36.60 0.95
kip-ft
Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr Rr Dy Dr Ag F W Crrl.
Elevation Weight Weight a Face
c
fi K K e Na K plf
L1 0.35 1.03] A 1 0.65 1 1 | 42.871 0.36 10.84 C
81.00-47.54 B 1 0.65 1 | 1 42.871
C | 0.65 1 1 1 42.871
L2 0.13 049] A 1 0.65 1 1 I 15.383 0.12 11,62 C
47.54-37,54 B 1 0.65 1 | 1 15.383
C 1 0.65 | | | 15.383
L3 0.19 081] A | 0.65 1 | 1 20.726 0.15 11.62 C
37.54-25.00 B 1 0.65 1 1 1 20.726
C I 0.65 1 1 1 20.726
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Section Add Self F e Cr Rg Dg Dy Ar F w Crrl.
Elevation Weight Weight a Face
¢
fi K K e N K plf
1.4 25.00-0.00 0.38 179 A 1 0.65 1 1 1 46.781 0.33 13.16 C
B | 0.65 I 1 I 46.781
C 1 0.65 I 1 I 46.781
Sum Weight: 1.06 4.12 OTM 36.60 0.95
kip-ft
Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr Ry Drp Dp Ar F w Cirl.
Elevation Weight Weight a Face
¢
i K K e Na K plf
L1 0.35 1.03[ A 1 0.65 | 1 1 42.871 0.36 10.84 C
81.00-47.54 B | 0.65 1 1 1 42.871
C 1 0.65 | 1 1 42.871
L2 0.13 049 A 1 0.65 1 1 1 15383 0.12 11.62 C
47.54-37.54 B 1 0.65 1 1 1 15.383
C 1 0.65 1 1 1 15.383
L3 0.19 081 A 1 0.65 | 1 | 20,726 0.15 11.62 C
37.54-25.00 B 1 0.65 1 1 1 20.726
C | 0.65 1 1 1 20.726
L4 25.00-0.00 0.38 1.79] A | 0.65 1 | 1 46.781 0.33 13.16 C
B | 0.65 1 1 1 46.781
C | 0.65 1 1 1 46.781
Sum Weight: 1.06 4,12 OTM 36.60 0.95
kip-ft
Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
Moments, M, Moments, M,
kip- kip-,
Leg Weight
Bracing Weight
Total Member Self-Weight
Total Weight

Wind 0 deg - No Ice
Wind 30 deg - No Ice
Wind 60 deg - No lce
Wind 90 deg - No Ice
Wind 120 deg - No Ice
Wind 150 deg - No Ice
Wind 180 deg - No Ice
Wind 210 deg - No Ice
Wind 240 deg - No Ice
Wind 270 deg - No Ice
Wind 300 deg - No Ice
Wind 330 deg - No Ice
Member Ice

Total Weight Ice
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Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X Z Moments, M, Moments, M,
K K K kip-fi kip-ft kip-ft

Wind 0 deg - Ice -0.01 -6.81 -420.15 1.05 0.57
Wind 30 deg - Ice 340 -5.89 -363.49 -209.06 -0.93
Wind 60 deg - Ice 591 -3.39 -209.86 -363.19 -2.18
Wind 90 deg - Ice 6.83 0.01 -0.43 -420.04 -2.84
Wind 120 deg - Ice 5.92 342 208.67 -364.38 -2.75
Wind 150 deg - Ice 343 591 36143 221112 -1.91
Wind 180 deg - Ice 0.01 6.81 416.91 -1.33 -0.57
Wind 210 deg - Ice -3.40 5.89 360.25 208.78 0.93
Wind 240 deg - Ice -5.91 3.39 206.62 362.91 2.18
Wind 270 deg - Ice -6.83 -0.01 -2.81 419.76 2.84
Wind 300 deg - Ice -5.92 -3.42 21191 364.10 2.75
Wind 330 deg - Ice -3.43 -5.91 -364.67 210.84 1.91
Total Weight -1.04 -0.12 |
Wind 0 deg - Service -0.01 -3.10 -191.59 0.48 0.19
Wind 30 deg - Service 1.55 -2.68 -165.76 -95.22 -0.33
Wind 60 deg - Service 2.68 -1.54 -95.79 -165.45 -0.77
Wind 90 deg - Service 3.10 0.01 -0.43 -191.37 -1.01
Wind 120 deg - Service 2.69 1.55 94.76 -166.05 -0.97
Wind 150 deg - Service 1.56 2.68 164.29 -96.27 -0.67
Wind 180 deg - Service 0.01 3.10 189.52 -0.72 -0.19
Wind 210 deg - Service -1.55 2.68 163.69 94.98 0.33
Wind 240 deg - Service -2.68 1.54 93.72 165.20 0.77
Wind 270 deg - Service -3.10 -0.01 -1.64 191.12 1.01
Wind 300 deg - Service -2.69 -1.55 -96.83 165.80 0.97
Wind 330 deg - Service -1.56 -2.68 -166.36 96.02 0.67

Load Combinations

Comb.

§

Description

Dead Only

Dead+Wind 0 deg - No Ice
Dead+Wind 30 deg - No Ice
Dead+Wind 60 deg - No Ice
Dead+Wind 90 deg - No Ice
Dead+Wind 120 deg - No Ice
Dead+Wind 150 deg - No Ice
Dead+Wind 180 deg - No Ice
Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice

11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice

13 Dead+Wind 330 deg - No Ice

14 Dead+Ice+Temp

15 Dead+Wind 0 deg+lce+Temp
16 Dead+Wind 30 deg+lcetTemp
17 Dead+Wind 60 deg+lcetTemp
18 Dead+Wind 90 deg+Ice+Temp
19 Dead+Wind 120 deg+lce+Temp
20 Dead+Wind 150 deg+lcet+Temp
21 Dead+Wind 180 deg+Ice+Temp
22 Dead+Wind 210 deg+IcetTemp
23 Dead+Wind 240 deg+IcetTemp
24 Dead+Wind 270 deg+Icet+Temp
25 Dead+Wind 300 deg+Ice+Temp
26 Dead+Wind 330 deg+lcet+Temp

O 00 -1 N RN =
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Comb Description
No.
27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service
Maximum Member Forces
Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. St Type Load Moment Moment
Comb. K kip-ft kip-fi
L1 81-47.54 Pole Max Tension 14 0.00 -0.00 -0.00
Max. Compression 14 -6.89 0.35 0.46
Max. Mx 11 -4.88 163.71 1.01
Max. My 2 -4.88 0.86 162.98
Max. Vy 5 5.80 -163.27 -0.35
Max. Vx 2 -5.78 0.86 162.98
Max. Torque 17 0.72
L2 47.54 -37.54 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -9.53 -0.14 1.71
Max. Mx 5 -7.04 -209.84 021
Max, My 2 -7.04 0.71 209.85
Max. Vy 5 7.12 -209.84 0.21
Max. Vx 2 -7.10 0.71 209.85
Max. Torque 18 2.92
L3 37.54-25 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -10.90 -0.14 1.75
Max. Mx 5 -8.38 -322.56 -0.06
Max. My 2 -8.39 1.02 32222
Max. Vy 5 7.45 -322.56 -0.06
Max. Vx 2 =743 1.02 32222
Max. Torque 18 292
L4 25-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 14 -13.43 -0.14 1.77
Max. Mx 5 -10.85 -515.05 -0.54
Max. My 2 -10,85 1.51 514.16
Max. Vy 5 7.96 -515.05 -0.54
Max. Vx 2 -7.93 1.51 514.16
Max. Torque 18 291
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Pole Max. Vert 15 13.43 0.01 6.81
Max. Hy 11 10.85 7.95 0.02
Max. H, 2 10.85 0.02 7.92
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Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Max. M, 2 514.16 0.02 7.92
Max. M, 5 515.05 -7.95 -0.02
Max. Torsion 18 291 -6.83 -0.01

Min. Vert 1 10.85 0.00 0.00

Min. Hy 5 10.85 -7.95 -0.02

Min. H, 8 10.85 -0.02 -7.92

Min. My 8 -511.95 -0.02 -7.92

Min. M, 11 -514.80 7.95 0.02

Min. Torsion 24 -2.91 6.83 0.01
Tower Mast Reaction Summary
Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
K K kip-ft kip-fi kip-ft

Dead Only 10.85 0.00 -0.00 -1.10 -0.12 0.00
Dead+Wind 0 deg - No Ice 10.85 -0.02 -7.92 -514.16 1.51 0.50
Dead+Wind 30 deg - No Ice 10.85 3.96 -6.85 -444.61 -256.19 -0.87
Dead+Wind 60 deg - No Ice 10.85 6.87 -3.95 -256.21 44526 -2.01
Dead+Wind 90 deg - No Ice 10.85 7.95 0.02 0.54 -515.05 -2.61
Dead+Wind 120 deg - No Ice 10.85 6.89 3.98 256.84 -446.86 -2.51
Dead+Wind 150 deg - No Ice 10.85 3.99 6.87 444,03 -258.99 -1.74
Dead+Wind 180 deg - No Ice 10.85 0.02 7.92 511.95 -1.75 -0.50
Dead+Wind 210 deg - No Ice 10.85 -3.96 6.85 44241 25593 0.87
Dead+Wind 240 deg - No Ice 10.85 -6.87 3.95 254.03 445.00 2.01
Dead+Wind 270 deg - No Ice 10.85 -7.95 -0.02 =271 514.80 2.61
Dead+Wind 300 deg - No Ice 10.85 -6.89 -3.98 -259.02 446.63 2.51
Dead+Wind 330 deg - No Ice 10.85 -3.99 -6.87 -446.22 258.76 1.74
Dead+IcetTemp 13.43 -0.00 -0.00 -1.77 -0.14 0.00
Dead+Wind 0 deg+lce+Temp 13.43 -0.01 -6.81 -449.32 1.14 0.57
Dead+Wind 30 deg+IcetTemp 13.43 3.40 -5.89 -388.72 -223.55 -0.96
Dead+Wind 60 deg+icetTemp 13.43 591 -3.39 -224.42 -388.38 223
Dead+Wind 90 deg+icetTemp 13.43 6.83 0.01 -0.46 -449.16 -2.91
Dead+Wind 120 deg+IcetTemp 1343 5.92 3.42 223.13 -389.63 -2.80
Dead+Wind 150 deg+IcetTemp 13.43 3.43 5.91 386.46 -225.75 -1.95
Dead+Wind 180 deg+IcetTemp 13.43 0.01 6.81 445,78 -1.42 -0.57
Dead+Wind 210 deg+IcetTemp 13.43 -3.40 5.89 385.19 223.26 0.96
Dead+Wind 240 deg+IcetTemp 13.43 -5.91 339 22091 388.08 223
Dead+Wind 270 deg+IcetTemp 13.43 -6.83 -0.01 -3.03 448.88 291
Dead+Wind 300 deg+Ice+Temp 13.43 -5.92 -3.42 -226.63 389.37 2.80
Dead+Wind 330 deg+Ice+Temp 13.43 -343 -5.91 -389.98 22549 1.95
Dead+Wind 0 deg - Service 10.85 -0.01 -3.10 -201.91 0.51 0.20
Dead+Wind 30 deg - Service 10.85 1.55 -2.68 -174.69 -100.34 -0.34
Dead+Wind 60 deg - Service 10.85 2.68 -1.54 -100.96 -174.34 -0.79
Dead+Wind 90 deg - Service 10.85 3.10 0.01 -0.47 -201.66 -1.03
Dead+Wind 120 deg - Service 10.85 2.69 1.55 99.84 -174.98 -0.99
Dead+Wind 150 deg - Service 10.85 1.56 2.68 173.11 -101.44 -0.68
Dead+Wind 180 deg - Service 10.85 0.01 3.10 199.69 -0.76 -0.20
Dead+Wind 210 deg - Service 10,85 -1.55 2.68 172.47 100.09 0.34
Dead+Wind 240 deg - Service 10.85 -2.68 1.54 98.74 174.09 0.79
Dead+Wind 270 deg - Service 10.85 -3.10 -0.01 -1.74 201.41 1.03
Dead+Wind 300 deg - Service 10.85 -2.69 -1.55 -102.06 174.73 0.99
Dead+Wind 330 deg - Service 10.85 -1.56 -2.68 -175.32 101.20 0.68
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Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY PZ % Error
Comb, K K K K K K
1 0.00 -10.85 0.00 0.00 10.85 0.00 0.000%
2 -0.02 -10.85 -7.92 0.02 10.85 7.92 0.000%
3 3.96 -10.85 -6.85 -3.96 10.85 6.85 0.000%
4 6.87 -10.85 -3.95 -6.87 10.85 3.95 0.000%
5 7.95 -10.85 0.02 -7.95 10.85 -0.02 0.000%
6 6.89 -10.85 3.98 -6.89 10.85 -3.98 0.000%
7 3.99 -10.85 6.87 -3.99 10.85 -6.87 0.000%
8 0.02 -10.85 7.92 -0.02 10.85 -7.92 0.000%
9 -3.96 -10.85 6.85 3.96 10.85 -6.85 0.000%
10 -6.87 -10.85 3.95 6.87 10.85 -3.95 0.000%
11 -7.95 -10.85 -0.02 7.95 10.85 0.02 0.000%
12 -6.89 -10.85 -3.98 6.89 10.85 3.98 0.000%
13 -3.99 -10.85 -6.87 3.99 10.85 6.87 0.000%
14 0.00 -13.43 0.00 0.00 13.43 0.00 0.000%
15 -0.01 -13.43 -6.81 0.01 13.43 6.81 0.000%
16 3.40 -13.43 -5.89 -3.40 13.43 5.89 0.000%
17 5.91 -13.43 -3.39 -5.91 13.43 3.39 0.000%
18 6.83 -13.43 0.01 -6.83 13.43 -0.01 0.000%
19 5.92 -13.43 3.42 -5.92 13.43 -3.42 0.000%
20 3.43 -13.43 5.91 -3.43 13.43 -5.91 0.000%
21 0.01 -13.43 6.81 -0.01 13.43 -6.81 0.000%
22 -3.40 -13.43 5.89 3.40 13.43 -5.89 0.000%
23 -5.91 -13.43 3.39 5.91 13.43 -3.39 0.000%
24 -6.83 -13.43 -0.01 6.83 13.43 0.01 0.000%
25 -5.92 -13.43 -3.42 5.92 13.43 3.42 0.000%
26 -3.43 -13.43 -5.91 3.43 13.43 591 0.000%
27 -0.01 -10.85 -3.10 0.01 10.85 3.10 0.000%
28 1.55 -10.85 -2.68 -1.55 10.85 2.68 0.000%
29 2.68 -10.85 -1.54 -2.68 10.85 1.54 0.000%
30 3.10 -10.85 0.01 -3.10 10.85 -0.01 0.000%
31 2.69 -10.85 1.55 -2.69 10.85 -1.55 0.000%
32 1.56 -10.85 2.68 -1.56 10.85 -2.68 0.000%
33 0.01 -10.85 3.10 -0.01 10.85 -3.10 0.000%
34 -1.55 -10.85 2.68 1.55 10.85 -2.68 0.000%
35 -2.68 -10.85 1.54 2.68 10.85 -1.54 0.000%
36 -3.10 -10.85 -0.01 3.10 10.85 0.01 0.000%
37 -2.69 -10.85 -1.55 2.69 10.85 1.55 0.000%
38 -1.56 -10.85 -2.68 1.56 10.85 2.68 0.000%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
1 Yes 4 0.00000001 0.00000001
2 Yes 5 0.00000001 0.00009750
3 Yes 6 0.00000001 0.00009866
4 Yes 6 0.00000001 0.00012463
5 Yes 5 0.00000001 0.00062319
6 Yes 6 0.00000001 0.00009232
7 Yes 6 0.00000001 0.00012023
8 Yes 5 0.00000001 0.00012303
9 Yes 6 0.00000001 0.00011242
10 Yes 6 0.00000001 0.00009201
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11 Yes 5 0.00000001 0.00065363
12 Yes 6 0.00000001 0.00012990
13 Yes 6 0.00000001 0.00009643
14 Yes 4 0.00000001 0.00005685
15 Yes 5 0.00000001 0.00071916
16 Yes 6 0.00000001 0.00024421
17 Yes 6 0.00000001 0.00030414
18 Yes 6 0.00000001 0.00011904
19 Yes 6 0.00000001 0.00023444
20 Yes 6 0.00000001 0.00029185
21 Yes 5 0.00000001 0.00072287
22 Yes 6 0.00000001 0.00027182
23 Yes 6 0.00000001 0.00023110
24 Yes 6 0.00000001 0.00012178
25 Yes 6 0.00000001 0.00031860
26 Yes 6 0.00000001 0.00024199
27 Yes 4 0.00000001 0.00047188
28 Yes 5 0.00000001 0.00016923
29 Yes 5 0.00000001 0.00026422
30 Yes 5 0.00000001 0.00014708
31 Yes 5 0.00000001 0.00017176
32 Yes 5 0.00000001 0.00024397
33 Yes 4 0.00000001 0.00049212
34 Yes 5 0.00000001 0.00021279
35 Yes 5 0.00000001 0.00016129
36 Yes 5 0.00000001 0.00014987
37 Yes 5 0.00000001 0.00028609
38 Yes 5 0.00000001 0.00017101
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
St in Comb, 9 e
L1 81-47.54 24.707 38 2.6495 0.0205
L2 47.54 -37.54 8.584 38 1.7124 0.0165
L3 4046 - 25 6.229 38 1.4611 0.0145
L4 25-0 2.342 38 0.8883 0.0073
r Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
It Comb. in ° ° St
81.00 BXA-70063/4CF 38 24.707 2.6495 0.0206 7607
62.50 20'4-Bay Dipole 38 15.036 2.1699 0.0190 2055
42.50 10' Dipole 38 6.868 1.5352 0.0152 1681

Maximum Tower Deflections - Design Wind
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Section Elevation Horz, Gov. Tilt Twist
No. Deflection Load
S n Comb. e °
L1 81-47.54 62.751 12 6.7410 0.0570
L2 47.54 -37.54 21.838 12 4.3566 0.0464
L3 40.46 - 25 15.854 12 3.7174 0.0409
L4 25-0 5.968 12 2.2627 0.0206
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
fl Comb. in 2 ° R
81.00 BXA-70063/4CF 12 62.751 6.7410 0.0574 3062
62.50 20' 4-Bay Dipole 12 38.216 5.5209 0.0532 825
42.50 10' Dipole 12 17.478 3.9058 0.0429 669
Compression Checks
Pole Design Data
Section Elevation Size L L, Ky Fa A Actual Allow. Ratio
No., P P, P
S S ¥ii ksi in’ K K P,
L1 81-79.327 TP17.75x13x0.1875 33.46 81.00 209.8 3.392 7.7664 -2.97 26.35 0.113
79.327 - 77.654 3.517 7.9077 -3.04 27.81 0.109
77.654 - 75.981 3.644 8.0491 -3.12 29.33 0.106
75.981 - 74.308 3.773 8.1904 -2.10 30.90 0.068
74.308 - 72.635 3.904 8.3317 -2.16 32.53 0.066
72.635-70.962 4.038 8.4731 -2.23 3421 0.065
70.962 - 69.289 4.174 8.6144 -2.29 35.95 0.064
69.289 - 67.616 4312 8.7558 -2.36 37.75 0.063
67.616 -65.943 4.452 8.8971 -2.43 39.61 0.061
65.943 - 64.27 4.595 9.0385 -2.51 41.53 0.060
64.27 - 62.597 4.739 9.1798 -2.58 43.51 0.059
62.597 - 60.924 4.886 9.3211 4.19 45.55 0.092
60.924 - 59.251 5.036 9.4625 -4.27 47.65 0.090
59.251-57.578 5.187 9.6038 4.35 49.82 0.087
57.578 - 55.905 5.341 9.7452 -4.44 52.05 0.085
55.905 - 54.232 5.497 9.8865 4.52 54.35 0.083
54,232 - 52,559 5.656 10.0279 -4.61 56.71 0.081
52.559 -50.886 5.816 10.1692 -4.70 59.15 0.079
50.886-49.213 5979 10.3105 -4.79 61.65 0.078
49.213 -47.54 6.144 10.4519 -4.88 64.22 0.076
L2 47.54 - 46.5286 TP19.17x17.75x0.25 10.00 81.00 155.2 6.201 14.0002 -4.95 86.81 0.057
46.5286 - 6.302 14.1142 -5.02 88.95 0.056
455171
455171 - 6.404 14.2281 -5.09 91.12 0.056
44,5057
44.5057 - 6.507 14.3421 -5.16 93.33 0.055
43.4943
43.4943 - 6.611 14.4561 -6.89 95.57 0.072

42.4829
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Section Elevation Size A Ly Kir F, A Actual Allow. Ratio
No. P P, P
¥/ i Jt ksi in’ K K P
42.4829 - 6.716 14.5700 -6.97 97.85 0.071
414714
414714 -40.46 6.821 14.6840 -7.04 100.17 0.070
40.46 - 37.54 7.130 15.0130 -3.74 107.05 0.035
L3 40.46 -37.54 TP20.91x18.2554x0.25 15.46 81.00 147.9 6.822 14.6851 -3.64 100.19 0.036
37.54 -36.495 6.955 14.8275 -7.46 103.13 0.072
36.495 -35.45 7.090 14.9699 -7.54 106.13 0.071
35.45 -34.405 7.225 15.1123 -7.62 109.19 0.070
34,405 -33.36 7.362 15.2546 2771 112.30 0.069
33.36-32.315 7.500 15.3970 =779 115.48 0.067
32.315-31.27 7.639 15.5394 -7.87 118.71 0.066
31.27-30.225 7.780 15.6818 -7.96 122.00 0.065
30.225-29.18 7.922 15.8242 -8.04 125.36 0.064
29.18 -28.135 8.065 15.9666 -8.12 128.77 0.063
28.135-27.09 8.209 16.1089 -8.21 132.25 0.062
27.09 -26.045 8.355 162513 -8.30 135.78 0.061
26.045 -25 8.502 16.3937 -8.38 139.38 0.060
14 25-23.75 TP24x20.91x0.3 25.00 81.00 131.9 8.589 19.7720 -8.50 169.81 0.050
23.75-225 8.717 19.9191 -8.61 173.63 0,050
22.5-21.25 8.846 20.0662 -8.73 177.51 0.049
21.25-20 8.976 20.2133 -8.85 181.44 0.049
20-18.75 9.107 20.3604 -8.97 185.43 0.048
18.75-17.5 9.239 20.5075 -9.09 189.48 0.048
17.5-16.25 9.372 20.6546 -9.21 193.59 0.048
16.25-15 9.506 20.8018 -9.33 197.75 0.047
15-13.75 9.641 20.9489 -9.45 201.98 0.047
13.75-125 9.777 21.0960 -9.57 206.26 0.046
125-11.25 9914 21.2431 -9.70 210.61 0.046
11.25-10 10.052 21.3902 -9.82 215.01 0.046
10-8.75 10.191 21.5373 -9.95 219.48 0.045
875-75 10.330 21.6845 -10.07 224,01 0.045
7.5-6.25 10.471 21.8316 -10.20 228.60 0.045
6.25-5 10.613 219787 -10.33 23325 0.044
5-3.75 10.755 22.1258 -10.46 23797 0.044
375-25 10.899 222729 -10.58 242.75 0.044
2.5-125 11.043 22.4200 -10.71 247.59 0.043
1.25-0 11.188 22.5671 -10.85 252.49 0.043
Pole Bending Design Data
Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
No. M, ﬁx Fiox ./l;x M, ﬁ_v Fiy ﬂ_l
S kip-fi ksi ksi Fox kip-ft ksi ksi Fy
Li 81-79.327 TP17.75x13x0.1875 5.69 -2.747 39.000 0.070 0.00 0.000 39.000  0.000
79.327 - 1142 -5.316 39.000 0.136 0.00 0.000 39.000  0.000
77.654
77.654 - 17.21 -7.734 39.000 0.198 0.00 0.000 39.000  0.000
75.981
75.981 - 27.03 -11.727  39.000 0.301 0.00 0.000 39.000 0.000
74.308
74.308 - 33.98 -14.245  39.000 0.365 0.00 0.000 39.000 0.000
72.635
72.635 - 41.02 -16.622  39.000 0.426 0.00 0.000 39.000  0.000
70.962
70.962 - 48.13 -18.867  39.000 0484 0.00 0.000 39.000  0.000

69.289
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Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
No. M, fl;x Fox ,ﬁ}x Mv ./I;,v F by fb@v
ft kip-ft ksi ksi Fox kip-ft ksi ksi Fow
69.289 - 55.33 -20.989 39.000 0.538 0.00 0.000 39.000 0.000
67.616
67.616 - 62.61 22997  39.000 0.590 0.00 0.000 39.000 0.000
65.943
65.943 - 64.27 69.97 -24.897 39.000 0.638 0.00 0.000 39.000  0.000
64.27-62.597 77.40 -26.697  39.000 0.685 0.00 0.000 39.000 0.000
62.597 - 88.77 -29.689  39.000 0.761 0.00 0.000 39.000 0.000
60.924
60.924 - 97.95 -31.783 39.000 0.815 0.00 0.000 39.000 0.000
59.251
59.251 - 107.20 -33.764 39.000 0.866 0.00 0.000 39.000 0.000
57.578
57.578 - 116.53 -35.638 39.000 0914 0.00 0.000 39.000 0.000
55.905
55.905 - 125.93 -37.413 39.000 0.959 0.00 0.000 39.000 0.000
54.232
54.232 - 13539  -39.093 39.000 1.002 0.00 0.000 39.000 0.000
52.559
52.559 - 144.93 -40.685 39.000 1.043 0.00 0.000 39.000 0.000
50.886
50.886 - 15453 -42.194 39.000 1.082 0.00 0.000 39.000 0.000
49213
49.213 -47.54 164.21 -43.624 39.000 1.119 0.00 0.000 39.000 0.000
L2 47.54 - TP19.17x17.75x0.25 170.09  -33.695 39.000 0.864 0.00 0.000 39.000 0.000
46.5286
46.5286 - 176.00 -34.301 39.000 0.880 0.00 0.000 39.000 0.000
45,5171
455171 - 181.93  -34.888 39.000 0.895 0.00 0.000 39.000 0.000
44,5057
44,5057 - 187.89 -354536 39.000 0.909 0.00 0.000 39.000 0,000
43.4943
43,4943 - 196.25 -36.449 39.000 0.935 0.00 0.000 39.000  0.000
42.4829
42.4829 - 20342  -37.188 39.000 0.954 0.00 0.000 39.000 0.000
414714
414714 - 210.62 -37.904 39.000 0.972 0.00 0.000 39.000 0.000
40.46
40.46 - 37.54 120.07 -20.665 39.000 0.530 0.00 0.000 39.000 0.000
L3 40,46 - 37.54 TP20.91x18.2554x0.25 11149  -20.062 39.000 0.514 0.00 0.000 39.000 0.000
37.54-36.495 239.11 -42.197 39.000 1.082 0.00 0.000 39.000 0.000
36.495 - 35.45 246.68  -42.704 39.000 1.095 0.00 0.000 39.000 0.000
35.45-34.405 25427 -43.188 39.000 1.107 0.00 0.000 39.000 0.000
34.405-33.36 261.88 -43.649 39.000 1.119 0.00 0.000 39.000  0.000
33.36 -32.315 269.52 44.089 39.000 1.130 0.00 0.000 39.000  0.000
32.315-31.27 27717  -44.509 39.000 1.141 0.00 0.000 39.000 0.000
31.27-30.225 284.85 -44.909 39.000 1.152 0.00 0.000 39.000 0.000
30.225-29.18 29254 45291 39.000 1.161 0.00 0.000 39.000 0.000
29.18 -28.135 30026 45.655 39.000 1.171 0.00 0.000 39.000 0.000
28.135-27.09 307.99 46.002 39.000 1.180 0.00 0.000 39.000 0.000
27.09 -26.045 31575 46.333 39.000 1.188 0.00 0.000 39.000 0.000
26.045 -25 32353  -46.648 39.000 1.196 0.00 0.000 39.000 0.000
L4 25-23.75 TP24x20.91x0.3 332,86 -39.685 39.000 1.018 0.00 0.000 39.000 0.000
23.75-225 34222  -40.197 39.000 1.031 0.00 0.000 39.000 0.000
22.5-21.25 351.62 -40.693 39.000 1.043 0.00 0.000 39.000 0.000
21.25-20 361.06 -41.175 39.000 1.056 0.00 0.000 39.000 0.000
20-18.75 370.52 -41.642 39.000 1.068 0.00 0.000 39.000 0.000
18.75-17.5 380.02 -42.094 39.000 1.079 0.00 0.000 39.000 0.000
17.5-16.25 389.55 -42.533 39.000 1.091 0.00 0.000 39.000 0.000
16.25-15 399.12 42959 39.000 1.102 0.00 0.000 39.000 0.000
15-13.75 408.71 -43.372 39.000 1.112 0.00 0.000 39.000 0.000
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Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
No. Mr fl;x Fbx _ﬁ)x MV ﬂ,v Fby fby
St kip-ft ksi ksi Fi kip-fi ksi ksi Fion
13.75-12.5 41834 43773 39000 1.122  0.00 0.000  39.000 0.000
125-1125 428.00 44161  39.000 1.132 0.00 0.000  39.000 0.000
11.25-10 43769 44.538  39.000 1.142 0.00 0.000  39.000  0.000
10-8.75 44741 44903  39.000 1.151 0.00 0.000  39.000 0.000
875-15 457.16 45257 39000 1.160  0.00 0.000  39.000 0.000
7.5-6.25 46694 -45.601 39.000 1.169 0.00 0.000 39.000 0.000
6.25-5 476.75 45934 39.000 1.178 0.00 0.000 39.000 0.000
5-3.75 486.60 -46257 39.000 1.18  0.00 0.000  39.000 0.000
3.75-2.5 49647 46570  39.000 1.194 0.00 0.000  39.000 0.000
25-1.25 506.37 46.874 39.000 1202  0.00 0.000  39.000 0.000
125-0 516.30  47.168  39.000 1209  0.00 0.000  39.000 0.000
Pole Interaction Design Data
Section Elevation Size Ratio Ratio Ratio Comb. Allow. Criteria
No. P Jox Stress Stress
J P, Fix Ratio Ratio
L1 81-79.327 TP17.75x13x0.1875 0.113 0.070 0.000 033 1.333 His3 ‘/
79.327 - 0.109 0.136 0.000 0.246 1.333 H1-3 /
77.654 ‘/
77.654 - 0.106 0.198 0.000 0.305 1.333 HI3 /
75.981 /
75.981 - 0.068 0.301 0.000 0.369 1.333 Hi3 v
74.308 |/
74.308 - 0.066 0.365 0.000 0.432 1.333 13 v
72.635 v
72.635 - 0.065 0.426 0.000 0.491 1.333 Hi3 ‘/
70.962 v
70.962 - 0.064 0.484 0.000 0.548 1.333 Hi3 /
69.289 ‘/
69.289 - 0.063 0.538 0.000 0.601 1.333 HI3 ‘/
67.616 ‘/
67.616 - 0.061 0.590 0.000 0.651 1.333 His '/
65.943 ‘/
65.943 - 64.27 0.060 0.638 0.000 0.‘6/99 1.333 i3 /
64.27 - 62.597 0.059 0.685 0.000 0.‘7/44 1.333 Hi3 v
62.597 - 0.092 0.761 0.000 0.853 1.333
60.924 v i v/
60.924 - 0.090 0.815 0.000 0.905 1.333 H13 ‘/
59.251 /
59251 - 0.087 0.866 0.000 0.953 1.333 13 v
57.578 v
57.578 - 0.085 0.914 0.000 0.999 1.333 - ‘/
55.905 v
55.905 - 0.083 0.959 0.000 1.043 1.333 fi1.3 v
54232 l/
54232 - 0.081 1.002 0.000 1.084 1.333 |/
52559 v e
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Section Elevation Size Ratio Ratio Ratio Comb. Allow. Criteria
No. P Jox Sow Stress Stress
S P, Fis Fo Ratio Ratio
52.559 - 0.079 1.043 0.000 1.123 1333 i v
50.886 '/
50.886 - 0.078 1.082 0.000 1.160 1.333 . v
49213 v
49213 -47.54 0.076 1.119 0.000 1.35 1333 HI3 v
L2 47.54 - TP19.17x17.75x0.25 0.057 0.864 0.000 0.921 1.333 v
H1-3
46.5286 v
46.5286 - 0.056 0.880 0.000 0.936 1333 HI-3 v
45.5171 v
45.5171 - 0.056 0.895 0.000 0.950 1333 v
44.5057 v HI-3
44.5057 - 0.055 0.909 0.000 0.964 1333
43.4943 v s ¥V
43.4943 - 0.072 0.935 0.000 1.007 1.333
42.4829 l/ HI-3 ‘/
42.4829 - 0.071 0.954 0.000 1.025 1.333 H13 v
414714 v
414714 - 0.070 0.972 0.000 1.042 1333 15 v
40.46 v
40.46 -37.54 0.035 0.530 0.000 0.‘5/65 1333 i3 v
L3 40.46 - 37.54 TP20.91x18.2554x0.25 0.036 0.514 0.000 0.551 1333 s v
37.54 -36.495 0.072 1.082 0.000 1 .;4 1.333 o v
36.495 -35.45 0.071 1.095 0.000 1 .36 1.333 113 v
35.45 - 34.405 0.070 1.107 0.000 137 1333 1 v
34.405-33.36 0.069 1.119 0.000 1.38 1333 143 v
33.36-32315 0.067 1.130 0.000 1,‘98 1.333 1 v
32.315-31.27 0.066 1.141 0.000 1f/os 1.333 HI3 v
31.27-30.225 0.065 1.152 0.000 137 1.333 His Vv
30.225-29.18 0.064 1.161 0.000 1.‘2/25 1.333 L3 v
29.18-28.135 0.063 1.171 0.000 13/34 1333 L v
28.135 -27.09 0.062 1.180 0.000 13/42 1.333 His3 v
27.09 - 26.045 0.061 1.188 0.000 1.‘2/49 1.333 ETe v
26.045 -25 0.060 1.196 0.000 l.:/% 1333 H13 v
L4 25-23.75 TP24x20.91x0.3 0.050 1.018 0.000 1.‘(?8 1333 i v
23.75-22.5 0.050 1.031 0.000 1.080 1333 — v

U
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Section Elevation Size Ratio Ratio Ratio Comb. Allow. Criteria
No. P Jox Sov Stress Stress
St P, Fhy Fie Ratio Ratio
22.5-21.25 0.049 1.043 0.000 1.'(33 1.333 13 ‘/
21.25-20 0.049 1.056 0.000 1§5 1.333 H1-3 /
20-18.75 0.048 1.068 0.000 l;ﬁ 1.333 HI-3 /
18.75-17.5 0.048 1.079 0.000 1;7 1.333 Hi3 ‘/
17.5-16.25 0.048 1.091 0.000 1.‘38 1.333 H1-3 ‘/
16.25-15 0.047 1.102 0.000 1;9 1.333 HI1-3 ’/
15-13.75 0.047 1.112 0.000 159 1.333 Hi1-3 ‘/
13.75-12.5 0.046 1.122 0.000 ];9 1.333 HI1-3 /
12.5-11.25 0.046 1.132 0.000 1.‘;8 1.333 H13 /
11.25-10 0.046 1.142 0.000 1§8 1.333 Hi3 /
10-8.75 0.045 1.151 0.000 1.‘97 1.333 HI1-3 /
8.75-75 0.045 1.160 0.000 135 1.333 H1-3 /
7.5-6.25 0.045 1.169 0.000 151’4 1.333 H13 ‘/
625-5 0.044 1.178 0.000 132 1.333 H1-3 /
5-3.75 0.044 1.186 0.000 130 1.333 Hi-3 /
3.75-2.5 0.044 1.194 0.000 138 1.333 Hi-3 ‘/
2.5-1.25 0.043 1.202 0.000 1.'2/45 1.333 H1-3 /
1.25-0 0.043 1.209 0.000 1.2/52 1.333 H1-3 '/
Section Capacity Table
Section Elevation Component Size Critical P SF*Pajion % FPass
No. ft Type Element K K Capacity Fail
L1 81-47.54 Pole TP17.75x13x0.1875 1 4.88 85.60 89.6 Pass
L2 47.54 -37.54 Pole TP19.17x17.75x0.25 2 -7.04 133.52 78.2 Pass
L3 37.54 -25 Pole TP20.91x18.2554x0.25 3 -8.38 185.80 94.2 Pass
L4 25-0 Pole TP24x20.91x0.3 4 -10.85 336.57 94.0 Pass
Summary
Pole (L3) 94.2 Pass
RATING = 94.2 Pass
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Subject:

Location:

Rev. 0: 4/6/15

Monopole Reinforcement

Plainville, CT

Designed by: T.J.L. Checked by: C.F.C.
Job No. 15001.021

Design Forces:

Moment =

Axial =

Shear =

MONOPOLE REINFORCEMENT DESIGN

Note: Existing monopole is a 18 sided polygon. Proposed reinforcements shall comprise of flat bar stock attached to the exterior of the pole.

Existing Monopole data:

Youngs Modulus of Elasticity for Steel =

Pole Yield Strength =

Pole Section Diameter =

Pole Section Wall Thickness =

Pole Cross-Sectional Area =

Pole Section Moment of Inertia =

Stiffener Reinforcement Data:

Stiffener Yield Strength =

Stiffener Width =

Stiffener Depth =

Unbraced Length of Stiffener =

Effective Length K Factor =

Number of Stiffeners =

Distance to Stiffener Centroid =

AJAX Bolt Data:

Bolt Grade =

Number of Bolts per Stiffener =

Bolt Diameter =

Allowable Shear Stress =

Number of Shear Planes =

Monopole Stiffener Analysis 0'-25'.xmcd.xmed

Myet = 530-ft-kips

P := 11-kips

V = 8kips

E := 29000ksi
Fy = 65-ksi

D = 24in

0.pole *

t:= 0.25in

Apole

Ipole :

Fyggifri= 50-ksi
b:= 3in

d:= 0.625in

= 12in
K:=1.0
Nstiff:= 3

dq:= 12.375in

dy = 6.25in

AS1252 PC 8.8
Np = 4

dp := 0.75in
Fvpoit = 27-ksi

Nplane = 1

= 1342in4

= 18.84in2

Page 3.2.0-1

(User Input)
(User Input)

(User Input)

(User Input)
(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

(Equal to Bolt Spacing.
Assumed pin-pin Between
Bolts)

(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

NOTE: AJAX bdts conform fo
AS 1252 Property Class 8.8
similar to A325 Fu =12ksi

(User Input)
(User Input)
(User Input)
(User Input)

(User Input)
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517 Narth Bianfaid Resd P2 (20} AES-D58D
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Subject:

Location:

Rev. 0: 4/6/15

Monopole Reinforcement

Plainville, CT

Designed by: T.J.L. Checked by: C.F.C.

Job No. 15001.021

Calculated Properties:

Distance from Centroid to Extreme Fiber (Pole)

Pole Allowable Axial Stress =

Pole Allowable Bending Stress =

Stiffener Area =
Distance from Centroid to Extreme Fiber =

Stiffener Allowable Bending Stress =

Stiffener Moment of Inertia =

Stiffener Moment Area =

Total Stiffener Moment of Inertia =

Total Moment of Inertia =

Stiffener Radius of Gyration =

Stiffener Slendemess Ratio =

Stiffener Com pression Index =

Stiffener Allowable Compressive Force =

Monopole Stiffener Analysis 0'-25'.xmcd.xmed

Cr= Do.pole'0'5 =12.in

Fa:= 0.6-1.33Fy = 51.87-ksi

Fb := 0.6-1.33Fy = 51.87 -ksi
.2

Agiiff = bd = 1.875-in

Ciotgl = C + d = 12.,625-in

Fbagifr= 0.60-1.33Fyggifg = 39.9-ksi

| = b—da = 0.061 in4
stiff = 12 -

3
Qgtifr = Agtifrdq = 23.203-in

Note: 1.333 increase allowed per
TIA/EIA

Note: 1.33 increase allowed per
TIA/EIA

2 2 4
Istifftotal = 'stiff Mstiff + Astiﬁ{(d1) 1+ (dy) '2] = 433.81in

.4
ltotal = stifftotal * pole = 1775-8:in
ltiff ‘
= | —— =0.18:in
| Astiff
i K-
SRatio := (T) =66.511
2.E
Ce=m =107
Y stiff
K-l .
1o | st
2.C,
Fagiifi= |[——— "3
(K-I) (K.l)
3l == AL
5 r r
ER T R
¢ 8c,
12-7\'2-E K-l
= i G
K-l
zs.(_)
r

Page 3.2.0-2

. K .
if — <C, =21.575ksi
r
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Subject:

Location:

Rev. 0: 4/6/15

Monopole Reinforcement

Plainville, CT

Designed by: T.J.L. Checked by: C.F.C.
Job No. 15001.021

Check Existing Monopole:

Moment Capacity of Existing Section =

Design Moment of Stiffeners:

Moment Capacity (Moment of Inertia) =

Allowable compressive strength of stiffener =

Moment Capacity (Compression) =

Stiffener Desigh Moment =

Check Reinforced Monopole:
Moment Capacity Reinforced Section =

Compression Force on Pole Section =

Allowable Compression =

Fb. Ipole

J = 483 kip-ft

anole = (

PoleShaft := if(Mn

pole
Mact
= 1.096
Mnpole
Fbstifr stifftotal )
Mngiigrg = ————— = 114.25ftkips

Ctotal

Pasﬁff:: 1.333Fasﬁﬁ-Astiff= 53.925-kips
Mngtife = Pasliff(d1 + dz) = 83.696ft-kips

Mngyite =

Mngiigep Otherwise

Mnyeinf = ('V'”pole + Mnstiff) = 567-kip-fi

Pyoje:= P = 11-kips

pole*

= Fa-A = 977.231-Kkips

Papole: pole

Reinforced_PoleShaft := i{ —

P M

pole act

Pa

=0.95

pole  MPreint

Calculate Equivalent Pole Thickness for RISA Input:

Equivalent Moment of Inertia =

Equivalent Pole Inside Diameter =

Equivalent Pole Thickness =

Monopole Stiffener Analysis 0'-25'.xmcd.xmed

MnrgingC 4
qu = F—b = 1574 .4.in

4 4 Eq64
Edidpole = || Po.pole -

(Do.pole - qudpole)

Equlethk = 2 — =0.301:in

Page 3.2.0-3

Ppole Mact
il
Paggle  Mnreing

> Myet,"Okay" , "Reinforcement_Reqd" )

PoleShaft = "Reinforcement_Reqd"

Mngyigry if Mngyigpq < Mnggisry = 83.696-ft-kips

< 1.00,"OK" ,"Overstressed"]

Reinforced_PoleShaft = "OK"




C pr— N T po— K . . Subject: Monopole Reinforcement
— — I enginesaring

Cantarad an Salutions ™ weovcentekenacom

$12 How th Beanfond Rasd B (203 B80S0 Location: Plainville, CT
Braniod, CT Oé0is F (203 AE8-8507F
Designed by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/6/15 Job No. 15001.021

Design AJAX Bolts:

1
Bolt Area = ap= z-'rrdbz = 0.442-in2
Botlt Spacing = Sp=1= 1ft
Mng4i6r Q iff
Total Force at Stiffener Ends = F:= M = 53.72-kips
Istifftotal
Number of Bolts Required at Ends = NB .y : F = 3.386 NB 3
47 Fupgray1.33 (1%

Boltcheck := if(NBreq < np,"OK","Increase number of bolts") Boltcheck = "OK"
Equivalent Shear Force = Mnreinf .

Veq =V = 8.56-kips

act
Veq stiff
Shear Flow = g= —3 S _ 4 342k
ltotal

Shear per Bolt = Vpoit = 4'sp = 1.342-kips

Note: 1.333 increase allowed per AISC

\Y
bolt - ! ¢
= = i 9th edition for transient loading
o = —— = 3.038-
Bolt Shear Stress = bolt 2 3.038-ksi

fv
bolt
Boltcheck = i < 1.33,"0OK", "Increase number of bolts" Boltcheck = "OK"
F¥polt
f"bolt
=0.11
Fyboit

Monopole Stiffener Analysis 0'-25'.xmcd.xmed Page 3.2.04




— — . . Subject: Monopole Reinforcement
‘ —NT-—'K enginganng

Contered on Solulions  gaycenickengiam

£-2 North Branfard Road P 120)) ABA-O5H0 Location: Plainville, CT
Eranfond, LT ae405 F.(203) 4688597
Designed by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/6/15 Job No. 15001.021

MONOPOLE REINFORCEMENT DESIGN

Note: Existing monopole is a 18 sided polygon. Proposed reinforcements shall comprise of flat bar stock attached to the exterior of the pole.

Design Forces:

Moment = Mt = 218-ft-kips (User Input)
Axial = P := 9.5-kips (User Input)
Shear = V= 7.5kips (User Input)

Existing Monopole data:

Youngs Modulus of Elasticity for Steel = E = 29000ksi (User Input)
Pole Yield Strength = Fy := 65-ksi (User Input)
Pole Section Diameter = Do.pole = 19.17in (User Input)
Pole Section Wall Thickness = t:= 0.1875in (User Input)
Pole Cross-Sectional Area = Apole = 11.29in2 (User Input)
Pole Section Moment of Inertia = 'pole = 514in4 (User Input)
Stiffener Reinforcement Data:
Stiffener Yield Strength = Fystiff == 50-ksi (User Input)
Stiffener Width = b:= 3in (User Input)
Stiffener Depth = d:= 0.625in (User Input)
Unbraced Length of Stiffener = I:= 12in (User Input) (Equal to Bolt Spacing.
Assumed pin-pin Between

Effective Length K Factor = K:=1.0 (User Input) Bolts)
Number of Stiffeners = e =

Nstiff = 3 (User Input)
Distance to Stiffener Centroid = dq = 9.875in

(User Input)

dy = 5.125in (User Input)
AJAX Bolt Data:
Bolt Grade = AS1252 PC 8.8 (User Input) NOTE: AJAX bdts conform to

AS 1252 Property Class 8.8

Number of Bolts per Stiffener = Ny = 4 (User Input) similar to A325 Fu =120ksi
Bolt Diameter = dy,:= 0.75in (User Input)
Allowable Shear Stress = FVpolt = 27-ksi (User Input)
Number of Shear Planes = Nplane = 1 (User Input)

Monopole Stiffener Analysis 37.5'"- Page 3.2.1-1
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Coamterad on Solutions e A LU Ae AR
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Subject:

Location:

Rev. 0: 4/6/15

Monopole Reinforcement

Plainville, CT

Designed by: T.J.L. Checked by: C.F.C.
Job No. 15001.021

Calculated Properties:

Distance from Centroid to Extreme Fiber (Pole)

Pole Allowable Axial Stress =

Pole Allowable Bending Stress =

Stiffener Area =
Distance from Centroid to Extreme Fiber =

Stiffener Allowable Bending Stress =

Stiffener Moment of Inertia =

Stiffener Moment Area =

Total Stiffener Moment of Inertia =

Total Moment of Inertia =

Stiffener Radius of Gyration =

Stiffener Slendemess Ratio =

Stiffener Com pression Index =

Stiffener Allowable Compressive Force =

Monopole Stiffener Analysis 37.5'-

c 0.5 =9.585-in

= Do pole’

Fa:= 0.6-1.33Fy = 51.87-ksi
Fb := 0.6-1.33Fy = 51.87 ksi
.. H 2

Astiff'= b-d=1.875-in
Ciotgl = C+d= 10.21-in

Fbaggir:= 0.60-1.33Fygyifr = 39.9ksi

sti

3

bd 4

latiei= | —— | = 0.061-in
stiff (12J

3
Qgiff = Astiff dq = 18.516+in

Note: 1.333 increase allowed per
TIA/EIA

Note: 1.33 increase allowed per
TIA/EIA

2 2 4
Istifftotal = Istiff Mstiff * Astiﬁ{(d1) 1+ (dy) '2] = 281.52:In

.4
ltotal = Istifftotal *+ 'pole = 795-5-in
lstiff ,
r= =0.18:in
Astiff
. K-l
SRatio := v =66.511
T 2E
o= =107
y FyStlff
K-l 2
r
1= = | FYstiff
. 2C¢ LI
agf= |——— —— § — <C,
(K~IJ KI)3 '
3| R
5 r r
3" 8c, . .3
¢ 8C,
12~'r\'2-E K-l
—_— if — > Cc
2 r
(%)
23 =0
r

Page 3.2.1-2

= 21.575-ksi




Subiject: Monopole Reinforcement
‘ NT Kengmoﬂrmg

Cantered an Solutions  gyrenieheoacom

532 Harth Beanlord Road P-(20)] AEB-0S8) Location: Plainville, CT
Kranfod, C7 0a408 £. 1208 diss- 8507
Designed by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/6/15 Job No. 15001.021
Check Existing Monopole:
Fb-lngle
Moment Capacity of Existing Section = M"pole = = 232-kip-ft

PoleShaft := "(M"pole > Mget,"Okay" , "Reinforcement Reqd")

Mact
=0.94 PoleShaft = "Okay"
Mnyoie

Design Moment of Stiffeners:

Fbsigr | ot
Moment Capacity (Moment of Inertia) = Mngtigq = M = 91.68 ft-kips

Ctotal

Allowable compressive strength of stiffener = Pagyifr = 1.333Fag;itr Agtiff = 93.925-kips
Moment Capacity (Compression) = Mngyier = Pasmf(d1 + dz) = 67.406 ft-kips
Stiffener Design Moment = Mngiitr = | Mngiigeq if Mnggifq < Mngifr = 67.406-ft-kips

Mng;isp Otherwise
Check Reinforced Monopole:
Moment Capacity Reinforced Section = Mnyging = (anole + M"stiff) = 299-kip-ft
Compression Force on Pole Section = Ppole = P = 9.5-kips
Allowable Compression = Papole . Fa'Apole = 585.612-kips

P M

pole act

Reinforced_PoleShaft .= i{ < 1.00,"OK" ,"Overstressed“j

N
3pole  Mnrgin

M

Ppole act .
+ —— =074 Reinforced_PoleShaft = "OK"
Papole  MNpeint
Calculate Equivalent Pole Thickness for RISA Input:
Mn,qinsC
Equivalent Moment of Inertia = Eq = [::Lbnf) = 663.5~in4
. . ) 4 4 qu 64
Equivalent Pole Inside Diameter = qudpole: Dy, pole ~ -
D, - EQ|
Equivalent Pole Thickness = Eqpolethk e ((mole—zdpoleJ = 0.249-in

Monopole Stiffener Analysis 37.5"- Page 3.2.1-3




— — . . Subject: Monopole Reinforcement
( —NT—Kengmearmg

Cantarad on Salutions™  wwereniekengsom

8.2 Marth Buanford Road P (20} 4R8-0380 Location: Plainville, CT
Eraniond, C7 08405 ¥ (2081 4688507
Designed by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/6/15 Job No. 15001.021

Design AJAX Bolts:

1 2 .2
Bolt Area = ap= ;""‘db =0.442:in

Bolt Spacing = Spi=1=1f

o Mnstitf Qsif

Total Force at Stiffener Ends = = 53.199-kips
Istifftotal
Number of Bolts Required at Ends = NBaq == F =3.353 NB oy = 3
e 47 Fypgray133 e
Boltcheck := if(NBreq < ny,"OK", "Increase number of bolts") Boltcheck = "OK"
Equivalent Shear Force = Mnreinf )
Veq = V.| ——— | = 10.294-kips
act
Van Qati
sliff
Shear Flow = q:= e 2.875-kif
ltotal
Shear per Bolt = Vpolt = &'Sp = 2.875-kips
Vb " Note: 1.333 increase allowed per AISC
0! ; 9gth edition for transient loading
= = 6.508-k
Bolt Shear Stress = Moot ap, 6.508 ks
Mpolt
Boltcheck := i < 1.33,"OK", "Increase number of bolts" Boltcheck = "OK"
Vbolt
Vpolt
=0.24
Fvbot

Monopole Stiffener Analysis 37.5'- Page 3.2.1-4
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Rev. 0: 4/6/15

Anchor Bolt and Baseplate Analysis

81-ft EElI Monopole
Plainville, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 15001.021

Anchor Bolt and Base Plate Analysis:

Input Data:

Tower Reactions:
Overtuming Moment =
Shear Force =

Axial Force =

Anchor Bolt Data:

ASTM A615 Grade 75
Number of Anchor Bolts =
Bolt "Column” Distance =
Bolt Ultimate Strength =
Bolt Yield Strength =
Bolt Modulus =

Diameter of A rchor Bolts =

Threads per Inch =

Base Plate Data:

Use ASTM A572 60
Plate Yield Strength =

Base Plate Thickness =

Base Plate Diameter =

Outer Pole Diameter =

Anchor Bolt and Base Plate Grouped

OM := 516-ft-kips
Shear := 8-kips

Axial = 11-kips

N:=4
I:=3.0:in
Fy:= 100-ksi
Fy = 75-ksi

E := 29000-ksi
D:= 2.25:in

n:=45

Fpr = 60-ksi
tbp = 1.75in
= 38:in

Dpp

Dpole = 24-in

Page 3.3-1

{Input From tnxTower)
{Input From tnxTower)

(tnput From tnxTower)

(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)

(User Input)

(User Input)
(User Input)
(User Input)

(User Input)




C — — . . Subject: Anchor Bolt and Baseplate Analysis
S— NT '—K engmeﬂrmg

Contared on Solutions™ seycen 81-ft EEl Monopole

%2 North Banlard Read Mm““mmm Location: Plainville, CT
Braniod, CT 08405 F. (208 468250

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/6/15 Job No. 15001.021

Geometric Layout Data:

Distance from Bolts to Centroid of Pole:

dq:= 16in (User Input)
Critical Distances For Bending in Plate:
may = 4in (User Input)
Effective Width of Baseplate for Bending = Befri= 0.9:29.5in = 26.6:in (User input)
2'=5 1/2"

r

Anchor Bolt and Base Plate Grouped Page 3.3-2



— e . . Subject: Anchor Bolt and Baseplate Analysis
( _NT_Kgngmwrmg
‘ 81-ft EEl Monopole
Canlerad on Solui ooy ceileksnaan: . i
bty e 0% Aan oo Location: Plainville, CT
Eranfoed, CT Oa405 203 Ak8 sy

Rev. 0: 4/6/15

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 15001.021

Anchor Bolt Analysis:

Calculated Anchor Bol Properties:

Polar Moment of Inertia =

Gross Area o Bolt =

Net Area of Bolt =

Net Diameter =

Radius of Gyration of Bolt =

Section Modulus of Bolt =

Check Ancha Bolt Tension Force:

Maximum Tensile Force =

Allowable Tensile Force =

Boit Tension % of Capacity =

Condition1 =

Anchor Bolt and Base Plate Grouped

Ag= ™ b2 - 3.976.in°
4
N
™ 0.9743in 2
Api= —|D- "= =3248in
4 n
2 /A
n
Dy, = e = 2.033-in
™
Dn
r=— =0.508.in
4
‘r\'-Dn3
Syi= —, = 0.6264n
4 Axial ,
TMiax = OM-TID -5\ = 1908kips

. (1.333 increase
TALL.Gross = 1'333'(0'33'A9'Fu) = 174.9-kips allowed per TIA/EIA)
(1.333 increase

TALL Net = 1-333:(0.60-Ar Fy) = 194.812-Kips allowed per TIA/EIA)

TMaX " "
— =979% Bolts are "upset bolts". Use net area per AISC
TALL Net
- i TMax
Condition1 := iff —— < 1.00,"OK" ,"Overstressed"
TALL.Net

Condition1 = "OK"

Page 3.3-3




C — N T — K , . Subject: Anchor Bolt and Baseplate Analysis
: : gngunes nng

: _ 81-ft EEI Monopole
Conlorad on Solutions  musickonsm | oeation; Plainville, CT
Wraniovd, CT 08405 Fo M08 682507

Rev. 0: 4/6/15

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 15001.021

Base Plate Analysis:

Force from Bolts =

Maximum Bending Stress in Plate =

Allowable Bending Stress in Plate =

Plate Bending Stress % of Capacity =

Condition3 =

Anchor Bolt and Base Plate Grouped

d4
Cq= OM-I— +
p

Axial i
N = 196.3-kips

fiop 1} 57.9-ksi
bp=7 5 -7 si
Befftbp

Fpp = 1-33-0.75.Fyp,, = 59.9ksi

p

f
b
P _968%

Fop

fi

by

Condition3 := |{F—p < 1.00,"Ok" ,"Overstressed"}
bp

Condition3 = "Ok"

Page 3.3-4
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Rev. 0: 4/6/15

CAISSON FOUNDATION

81-ft EEl Monopole
Plainville, CT

Prepared by: TJL Checked by: C.F.C.

Job No. 15001.021

Caisson Foundation:
Input Data:
Shear Force =
Overtuming Moment =
Applied Axial Load =
Bending Moment =
Moment Capacity =
Foundation Diameter =
Overall Length of Caisson =
Depth From Top of Caisson to Grade =
Number of Rebar =
Area of Rebar =
Rebar Yield Strength =

Concrete Comp Strength =

Check Moment Capacity:

Factor of Safety =

Factor of Safety Required =

Caisson_Foundation.xmed.xmcd

S:= 8k USER INPUT-FROM tnx Tower
M := 516ft-k USER INPUT-FROM Inx Tower
Al:= 11k USER INPUT-FROM tnx Tower
Mu:= 561ftk USER INPUT-FROM LPILE
Mn = 2161ftk USER INPUT-FROM LPILE
d:= 5.0t USER INPUT
L= 21.0ft USER INPUT
Lpag = 1.0ft USER INPUT
n=12 USER INPUT
Ar = 1.560in2 USER INPUT
fy := 60ksi USER INPUT
fc = 4ksi USER INPUT
FS = w =3.9

Mu
FSreqd = 13

FOSCheck := if(Fs >FS “OK","NO GOOD")

reqd’
FOSCheck = "OK"

Page 3.4-1




Plainville 3 caisson Analysis.lpo

LPILE Plus for windows, version 5.0 (5.0.47)

Analysis of Individual Piles and Drilled Shafts
Subjected to Lateral Loading Using the p-y Method

(c¢) 1985-2010 by Ensoft, Inc.
A1l Rights Reserved

This program is Ticensed to:

TIL . .
Centek Engineering

path to file locations: 3:\Jobs\1500100.wI\021 - Plainville 3 cT\Backup Documentation\Calcs\Foundation\
Name of input data file: Plainville 3 caisson Analysis.lpd
Name of output file: Plainville 3 cCaisson Analysis.lpo
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Units Used in Computations - US Customary Units: Inches, Pounds
Basic Program Options:

Analysis Type 3: . . . . .
- Computation of Nonlinear Bending Stiffness and_ultimate Bending Moment
Capacity with Pile Response Computed Using Nonlinear EI

Computation Options:

= 0n1¥ internally-generated p—¥ curves used in analysis

Analysis does not use p-y multipliers (individual pile or shaft action only)
Analysis assumes no shear resistance at pile tip

analysis for fixed-length pile or shaft only

Analysis includes computation of foundation stiffness matrix elements
output pile response for full length of pile

Analysis assumes no soil movements acting on pile

No additional p-y curves to be computed at user-specified depths

[ R A A A

solution Control Parameters:

- Number of pile increments

- Maximum number of iterations allowed
- Deflection tolerance for convergence
- Maximum allowable deflection

100

100
1.0000E-04 1in
1.0000E+02 1in

Printing Options:

- values of pile-head deflection, bending moment, shear force, and
soil reaction are printed for full length of pile.

- Printing Increment (spacing of output points) = 8

Pile Length = 252.00 1in
pDepth of ground surface below top of pile = 12.00 1in
Slope angle of ground surface = 0.00 deg.

structural properties of pile defined using 2 points
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Plainville 3 caisson Analysis.1po

Point Point Pile Moment of Pile Modulus of

No. Depth Diameter Inertia Area Elasticity
in in in¥*4 $qg.in Tbs/sq.in

1 0.0000 60.00000000 636172.5000 2827.4300 3605000.

2 252.0000 60.00000000 636172.5000 2827.4300 3605000.

Please note that because this analysis makes computations of ultimate
moment capacity and pile response using nonlinear bending stiffness
that the above values of moment of inertia and modulus of are not used
for any computations other than total stress due to combined axial
loading and bending.

The soil profile is modelled using 3 layers

Layer 1 1is sand, p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer
Distance from top of Ei]e to bottom of layer
p-y subgrade modulus k for top of soil layer
p-y subgrade modulus k for bottom of layer

12.000 in
60.000 in
1.000 Tbs/in**3
1.000 Tbs/in**3

Layer 2 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer

Distance from top of Ei]e to bottom of layer
k

60.000 in
120.000 in
22.000 1bs/in**3
22.000 1bs/in**3

1974
120.000 in
252.000 in
45.000 Tbs/in**3
45.000 Tbs/in**3

p-y subgrade modulus k for top of soil layer
p-y subgrade modulus k for bottom of layer

Layer 3 is sand, p-y criteria by Reese et al.
Distance from top of pile to top of Tayer
Distance from top of Ei]e to bottom of layer
p-y subgrade modulus k for top of soil layer
p-y subgrade modulus k for bottom of layer

(Depth of Towest layer extends 0.00 in below pile tip)

Effective unit weight of soil with depth defined using 6 points

Point Depth X eff. unit weight
NO. in Tbs/in**3

1 12.00 0.05800

2 60.00 0.05800

3 60.00 0.06900

4 120.00 0.06900

5 120.00 0.03500

6 252.00 0.03500

Shear strength parameters with depth defined using 6 points

Point Depth X Cohesion ¢ Angle of Friction E50 or RQD
No. in Tbs/in**2 Deg. k_rm %
1 12.000 0.00000 25.00 = mmmmm= emmeee
2 60.000 0.00000 25.00 @ mmemmeem e
3 60.000 0.00000 34.00 @ m===== mme—e-
4 120.000 0.00000 34.00 = =mmmm= e
5 120.000 0.00000 34.00 @ m=m=e= mmeeee
6 252.000 0.00000 34.00  mmmmem mmeeee
Notes:

(1) cohesion = uniaxial compressive strength for rock materials.

(2) values of ES50 are regorted for clay strata.

(3) Dpefault values will pe generated for E50 when input values are 0.
(4) RQD and k_rm are reported only for weak rock strata.



Plainville 3 caisson Analysis.lpo

Number of loads specified =

Load Case Number

Pile-head bounda

r

1

condition

shear force at pile head
Bend1n? moment at pile head
o

Axial

Non-zero moment at pile head for this load case indicates the pile-head

ad at pile head

S

are Shear and Moment (BC Type 1)

8000.000 1bs
6192000.000 in-Tbs
11000.000 Tbs

may rotate under the applied pile-head Toading, but is not a free-head
(zero moment) condition.

Number of sections = 1

Pile Section No.

1

The sectional shape 1is a circular drilled shaft (bored pite).

outside Diameter

Material Properties:

Yie

Number of Reinforcing Bars
Area of Ssingle Bar

Number of Rows of Reinforcing Bars

Area of Steel
Area of shaft

Com?ressive strength of Concrete
d stress_of Reinforcement
modulus of Elasticity of Reinforcement

Percentage of Steel Reinforcement

cover Thickness (edge to bar center)
Unfactored Axial Squash Load Capacity

Distribution and Area of Steel Reinforcement

60.0000 1in

4.000 kip/in*#2

60. kip/in**2
29000, kip/in*#2
1

1.56009 in#**2

18.720 in**2
2827.433 in**2

0.662 percent

4.000 n

10672.83 kip

Max. Steel
stress

ROW Area of Distance to
Number Reinforcement Centroidal Axis
in¥2 in
1 1.560 26.000
2 3.120 22.517
3 3.120 13.000
4 3.120 0.000
5 3,120 -13.000
6 3.120 -22.517
7 1.560 -26.000
Axial Thrust Force = 15000.00 1bs
Bending Bending Bending
Moment stiffness Curvature
in-1bs Tb-1n2 rad/in
2077098. 2.492518e+12 8.333333e-07
4136618. 2.481971E+12 0.00000167
6178528. 2.471411E+12 0.00000250
8202867. 2.460860E+12 0.00000333
10209636. 2.450313E+12 0.00000417
10209636. 2.041927e+12 0.00000500
10209636. 1.750223E+12 0.00000583
10209636. 1.531445E+12 0.00000667
10209636. 1.361285E+12 0.00000750
10209636. 1.225156E+12 0.00000833
10209636. 1.113778E+12 0.00000917
10209636. 1.020964E+12 0.00001000
10209636. 9.424279E+11 0.00001083

Maximum Neutral Axis Max. Concrete
Strain Position Stress
in/in inches psi
0.00002649 31.79107368 94,16689871
0.00005160 30.96055448 182.11612
0.00007669 30.67671597 268.81854
0.00010178 30.53472698 354.33610
0.00012687 30.44948280 438.66891
0.00007396 14.79249537 254.91575
0.00008525 14.61496174 292.83684
0.00009656 14.48349774 330.56676
0.00010787 14.38275397 368.10500
0.00011920 14.30352867 405.45124
0.00013053 14.23995316 442 .60475
0.00014188 14.18812215 479.56506
0.00015324 14.14533198 516.33165

Page 3

.61761
.09347
.06191
.02361
.97917
.08817
.96897
.52377
.75101
.64724
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Plainville 3 Caisson Analysis.lpo

10209636. 8.751116E+11 0.00001167 0.00016461  14.10965145 552.90405 14172.90126
10209636. 8.167709e+11 0.00001250 0.00017600  14.07966435 589.28173  15196.12167
10209636. 7.657227E+11 0.00001333 0.00018739  14.05430853 625.46418 16219.00070
10209636. 7.206802E+11 0.00001417 0.00019880  14.03276503 661.45058  17241.53903
10209636. 6.806424E+11 0.00001500 0.00021022  14.01441157 697.24081  18263.73097
10209636. 6.448191E+11 0.00001583 0.00022167  13.99999917 732.89808 19285.00038
10209636. 6.125781E+11 0.00001667 0.00023333  13.99999917 769.01021  20300.00040
10209636. 5.834078E+11 0.00001750 0.00024500  13.99999917 804.87620  21315.00042
10209636. 5.568892E+11 0.00001833 0.00025667  13.99999917 840.49603  22330.00044
10209636. 5.326766E+11 0.00001917 0.00026827  13.99650872 875.66010  23346.94057
10209636. 5.104818e+11 0.00002000 0.00027978  13.98904145 910.31533  24366.35596
10209636. 4.900625E+11 0.00002083 0.00029131  13.98282588 944.77315  25385.37603
10209636. 4.712140E+11 0.00002167 0.00030285  13.97771537 979.03255  26404.00217
10209636. 4.537616E+11 0.00002250 0.00031441  13.97359550 1013.09320 27422.2289%
10209636. 4.375558E+11 0.00002333 0.00032598  13.97036254 1046.95439  28440.05468
10209636. 4.224677E+11 0.00002417 0.00033756  13.96792710 1080.61538  29457.47776
10491638. 4.196655E+11 0.00002500 0.00034916  13.96621406 1114.07563  30474.49481
10828070. 4.191511E+11 0.00002583 0.00036077  13.96515906 1147.33462  31491.10167
11164175. 4.186566E+11 0.00002667 0.00037239  13.96469772 1180.39124  32507.30043
11499960. 4.181804E+11 0.00002750 0.00038403  13.96478713 1213.24546  33523.08227
11835417. 4.177206E+11 0.00002833 0.00039569  13.96537721 1245.89619  34538.44839
12170549. 4.172760E+11 0.00002917 0.00040735  13.96643221 1278.34312  35553.39275
12505347. 4.168449€e+11 0.00003000 0.00041904  13.96790922 1310.58492  36567.91898
12839819. 4.164265E+11 0.00003083 0.00043074  13.96978676 1342.62176  37582.01567
13173955. 4.160196E+11 0.00003167 0.00044245  13.97202909 1374.45229  38595.68662
13507758. 4.156233e+11 0.00003250 0.00045417  13.97461474 1406.07616  39608.92561
14174347. 4.148589E+11 0.00003417 0.00047767  13.98071945 1468.70030 41634.10381
14839581. 4.141278E+11 0.00003583 0.00050124  13.98795426 1530.48934  43657.51753
15503436. 4.134250€e+11 0.00003750 0.00052486  13.99618328 1591.43667 45679.15069
16159367. 4.125796E+11 0.00003917 0.00054833  13.99999917 1650.99473  47705.00095
16807544. 4.116133e+11 0.00004083 0.00057167  13.99999917 1709.18870  49735.00099
17452500. 4.106471e+11 0.00004250 0.00059500  13.99999917 1766.39809  51765.00103
18094236. 4.096808E+11 0.00004417 0.00061833  13.99999917 1822.62290  53795.00107
18803482. 4.102578E+11 0.00004583 0.00064173  14.00146186 1878.02624  55823.05694
19459066. 4.096645E+11 0.00004750 0.00066560  14.01268780 1933.55858  57837.52255
20113183. 4.090817e+11 0.00004917 0.00068953  14.02438581 1988.20097  59850.22990
20641300. 4.060584E+11 0.00005083 0.00071208  14.00815308 2038.63028  60000.00000
21094593, 4.018018e+11 0.00005250 0.00073500  13.99999917 2088.97820  60000.00000
21599312. 3.987565E+11 0.00005417 0.00075833  13.99999917 2139.29552  60000.00000
21886992. 3.920058E+11 0.00005583 0.00077802  13.93466055 2180.69649  60000.00000
22157704. 3.853514e+11 0.00005750 0.00079724  13.86497676 2220.40478  60000.00000
22427802. 3.790614E+11 0.00005917 0.00081649  13.79979193 2259.52717  60000.00000
22697280. 3.731060E+11 0.00006083 0.00083577  13.73874128 2298.06063  60000.00000
22966128. 3.674581e+11 0.00006250 0.00085509  13.68149579 2336.00171  60000.00000
23234352. 3.620938E+11 0.00006417 0.00087445  13.62776935 2373.34804  60000.00000
23501949. 3.569916E+11 0.00006583 0.00089384  13.57730091 2410.09664  60000.00000
23768899. 3.521318e+11 0.00006750 0.00091326  13.52984726 2446.24343  60000.00000
24035210. 3.474970e+11 0.00006917 0.00093273  13.48520100 2481.78597  60000.00000
24226262. 3.420178e+11 0.00007083 0.00095081  13.42326343 2514.10558  60000.00000
24333596. 3.356358e+11 0.00007250 0.00096736  13.34282935 2543.02321  60000.00000
24440579. 3.295359e+11 0.00007417 0.00098392  13.26631486 2571.50156  60000.00000
24547216. 3.236995e+11 0.00007583 0.00100050  13.19346607 2599.53916  60000.00000
24653511. 3.181098e+11 0.00007750 0.00101711  13.12405050 2627.13445  60000.00000
24759444, 3.127509e+11 0.00007917 0.00103375  13.05784643 2654.28463  60000.00000
24878757. 3.077784E+11 0.00008083 0.00105083  13.00000012 2681.70993  60000.00000
24990213. 3.029117e+11 0.00008250 0.00107162  12.98933208 2714.67474  60000.00000
25092689. 2.981310E+11 0.00008417 0.00108781  12.92451560 2739.52388  60000.00000
25194838. 2.935321E+11 0.00008583 0.00110403  12.86248505 2763.95044  60000.00000
25296660. 2.891047e+11 0.00008750 0.00112027  12.80308306 2787.95262  60000.00000
25398159. 2.848392e+11 0.00008917 0.00113653  12.74616659 2811.52889  60000.00000
25499322, 2.807265E+11 0.00009083 0.00115282  12.69159615 2834.67679  60000.00000
25600154. 2.767584E+11 0.00009250 0.00116913 12.63925016 2857.39491  60000.00000
25700660. 2.729274E+11 0.00009417 0.00118547  12.58901417 2879.68157  60000.00000
25800821. 2.692260E+11 0.00009583 0.00120182  12.54077375 2901.53402  60000.00000
25900646. 2.656477E+11 0.00009750 0.00121821  12.49443233 2922.95085  60000.00000
26000135. 2.621862E+11 0.00009917 0.00123461  12.44989693 2943.93024  60000.00000
26198074. 2.555910€e+11 0.00010250 0.00126750  12.36589015 2984.56750  60000.00000
26394626. 2.493980E+11 0.00010583 0.00130049 12.28812039 3023.42993  60000.00000
26589785. 2.435705e+11 0.00010917 0.00133358 12.21603334 3060.50140 60000.00000
26783514. 2.380757E+11 0.00011250 0.00136678  12.14913189 3095.76420  60000.00000
26964090. 2.327835e+11 0.00011583 0.00139964  12.08319604 3128.75078  60000.00000
27074356. 2.271974e+11 0.00011917 0.00143000 12.00000107 3157.42629  60000.00000
27113259. 2.213327e+11 0.00012250 0.00146439  11.95417821 3188.16815  60000.00000
27165542, 2.158851E+11 0.00012583 0.00149148  11.85284078 3210.62185  60000.00000
27217124, 2.107132e+11 0.00012917 0.00151865  11.75726116 3231.87304  60000.00000
27268010. 2.057963E+11 0.00013250 0.00154588 11.66701376 3251.91250  60000.00000
27318176. 2.011154Ee+11 0.00013583 0.00157318  11.58170521 3270.72981  60000.00000
27367634. 1.966537E+11 0.00013917 0.00160055  11.50099218 3288.31566  60000.00000
27416375. 1.923956E+11 0.00014250 0.00162800  11.42455637 3304.65981  60000.00000
27464373, 1.883271E+11 0.00014583 0.00165552  11.35210454 3319.75152  60000.00000
27511625. 1.844355E+11 0.00014917 0.00168310  11.28337562 3333.58047 60000.00000
27558132. 1.807091E+11 0.00015250 0.00171077  11.21813357 3346.13629  60000.00000
27603889. 1.771373E+11 0.00015583 0.00173850 11.15616024 3357.40818  60000.00000
27648874. 1.737102e+11 0.00015917 0.00176631  11.09725177 3367.38489  60000.00000
27693083. 1.704190E+11 0.00016250 0.00179420  11.04122579 3376.05536  60000.00000
27693083. 1.669935E+11 0.00016583 0.00182417  10.99999845 3383.91343  60000.00000
27740812. 1.639851E+11 0.00016917 0.00186083  10.99999845 3391.47728  60000.00000
27848157. 1.614386E+11 0.00017250 0.00189145  10.96494734 3395.93381 60000.00000
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unfactored (Nominal) Moment Capacity at Concrete Strain of 0.003 =

27886040.
27923198.
27958719.
27992653.
28026249.
28059513.
28092438.
28125006.
28157216.
28189082.
28220277.
28250718.
28280901.
28310845.
28340529.
28369947.
28399096.
28427988.
28484946.
28540029.
28593539.
28646341.
28698413.
28749734.
28800296.
28800296.
28800296.
28800296.
28896053.
28951779.
28951779.
28951779.
28951779.
28951779.
28951779.
28951779.
28951779.
28951779.
28951779.
28951779.
28951779.
28951779.
28951779,
28951779.

NN NN NNINI00 00000000 0O W W WWRRRHERHRHEP R R R R R R R R R R R e

.585936E+11
.558504E+11
.531985E+11
.506331E+11
.481564E+11
.457637E+11
.434507E+11
.412134e+11
.390480e+11
.369510E+11
.349177e+11
.329446E+11
.310312e+11
.291750E+11
.273732e+11
.256234E+11
.239233e+11
.222709E+11
.191008E+11
.160950E+11
.132417e+11
.105325E+11
.079564E+11
.055036E+11
.031652E+11
.007591E+11
.846255E+10
.626840E+10
.448301E+10
.264569E+10
.071054E+10
.885457E+10
.707302E+10
.536151E+10
.371599E+10
.213271E+10
.060820E+10
.913926E+10
.772290E+10
.635634E+10
.503701e+10
.376250E+10
.253055e+10
.133909E+10
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0.00191840

.00017583
.00017917
.00018250
.00018583
.00018917
.00019250
.00019583
.00019917
.00020250
.00020583
.00020917
.00021250
.00021583
.00021917
.00022250
.00022583
.00022917
.00023250
.00023917
.00024583
.00025250
.00025917
.00026583
.00027250
.00027917
.00028583
.00029250
.00029917
.00030583
.00031250
.00031917
.00032583
.00033250
.00033917
.00034583
.00035250
.00035917
.00036583
.00037250
.00037917
.00038583
.00039250
.00039917
.00040583

COO0OOOOO0OO0O0O0COO0O0O0O0COOOOCOCOOOOCOO0OCOO0O0O0OOOCOOOO0

[elolololelolololeololololeloleololeolaolalololjololololololololololololololololololalol oY ol

.00194543
.00197254
.00199973
.00202700
.00205435
.00208179
.00210931
.00213693
.00216463
.00219247
.00222048
.00224856
.00227671
.00230493
.00233323
.00236160
.00239004
.00244716
.00250476
.00256278
.00262103
.00267952
.00273826
.00279726
.00285833
.00292500
.00299167
.00305833
.00311257
.00316094
.00320939
.00325793
.00330657
.00335530
.00340412
.00345305
.00350207
.00355129
.00360286
.00365549
.00370820
.00376099
.00381385

10

.91034472
10.85820973
10.80842078
10.76085269
10.71539462
10.67194641
10.63041151
10.59069693
10.55272043
10.51641047
10.48194587
10.44932663
10.41803777
10.38802922
10.35924375
10.33163130
10.30514538
10.
10
10
10
10
10
10
10
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

27974665

.23203909
.18886268
.14962375
.11330664
.07971466
.04867256
.02002656
.99999940
.99999940
.99999940
-99999940
.96023834
.90371525
.84978139
.79829013
.74909484
.70207036
.65709150
.61405456
.57284868
.53366697
.50204551
.47428286
.44765389
.42210138
.39757168

3368

computed values of Load Distribution and Deflection
for Lateral Loading for Load Case Number

1

F1x. Rig. Soil Res.

p
Tbs/

-5.
-15.
-378.
-486.
-529.
1024.
-861.
-573.
-161.
374.
1033.
1817.

in

565

.49184
.80888
.98315
.23955
.40878
.42787
.48864
. 58002
.69087
.80975
.66041
.58093
.48303
.64657
.71880
.03609
.59013
.37250
.58653
.63363
.70736
.35941
.81896
.91545
.59865
.86118
.70831
.25831
.80831
. 99092
.50325
.38208
.61838
.20191
.12302
.37128
.93658
.80810
.63350
.93458
.95366
.95297
.93257
.89251

28812.26624 in-kip

60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
.00000

60000

60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
60000.
.00000

60000

Pile-head boundary conditions are Shear and Moment (Pile-head Condition Type 1)
specified shear force at pile head = 8000.000 Tbs
Specified moment at pile head ] 6192000.000 in-1bs
specified axial Toad at pile head = 11000.000 1bs
Depth Deflect. Moment Shear Slope Total
X y M Y S stress EI
in in Tbs-in Tbs Rad. 1bs/in**2 1bs-in¥**2
0.000 0.691407 6.19e+06 8000.000 -0.003919 295.887 2.47E+12
20.160 0.612915 6.35e+06 7978.905 -0.003868 303.530 2.47E+12
40.320 0.535468 6.51E+06 7770.501 -0.003815 311.074 2.47E+12
60.480 0.459094 6.67E+06 6939.773 -0.003761 318.331 2.47E+12
80.640 0.383816 6.72E+06 -1884.199 -0.003707 320.951 2.47E+12
100.800 0.309642 6.58E+06 -12233. -0.003652 314,350 2.47E+12
120.960 0.236550 6.23E+06 -23463. -0.003600 297.695 2.47E+12 -
141.120 0.164477 5.56E+06 -42680. -0.003551 266.024 2.47E+12
161.280 0.093313 4.54E+06 -57349. -0.003510 218.039 2.48E+12
181.440 0.022891 3.29£+06 -64960. -0.003478 159.258 2.48E+12
201.600 -0.046994 1.99£+06 -63021. -0.003457 97.577 2.49E+12
221.760 -0.116552 8.35e+05 -49040. -0.003445 43.260 2.49E+12
241.920 -0.185968 1.07e+05 -20510. -0.003442 8.944 2.49e+12

Please note that because this analysis

makes computations of ultimate moment

capacity and pile response using nonlinear bending stiffness that the above
values of total stress due to combined axial stress and bending may not be
representative of actual conditions.

output verification:

computed forces and moments are within specified convergence Timits.
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Plainville 3 caisson Analysis.lpo

output summary for Load Case No. 1:

0.69140730 in
-0.00391893
6726681, 1bs-in
-65485.75343 Tbs
75.60000000 in
189.0000g in

pile-head deflection

Computed slope at pile head
Maximum bending moment

mMaximum shear force

Depth of maximum bending moment
Depth of maximum shear 2orce
Number of iterations

Number of zero deflection points

pefinition of Symbols for Pile-Head Loading Conditions:

Type 1 = Shear and Moment, y = pile-head displacment 1in
Type 2 = Shear and Slope, M = Pile-head Moment lbs-in
Type 3 = Shear and Rot. Stiffness, V = Pile-head Shear Force lbs
Type 4 = Deflection and Moment, S = pile-head Slope, radians
Type 5 = Deflection and Slope, R = Rot. Stiffness of Pile-head in-1bs/rad
Load Pile-Head Pile-Head Axial Pile-Head Maximum Maximum
Type Condition condition Load Deflection Moment Shear
1 2 Tbs in in-1bs Tbs

1 v= 8000.000 M= 6.19e+06 11000.0000 0.6914073 6726681. -65485.7534

computed Pile-head stiffness Matrix Members
K22, K23, K32, k33 for Superstructure

Top y Shear React. Mom. React. K22 K32
in Ths in-Tbs Tbs/in in-1bs/in
0.00139508 800.00001 138368.72492 573445.44834 99183643.
0.00419960 2408.23997 416531.36040 573445.44834 99183643.
0.00665620 3816.97004 660186.58662 573445.44834 99183643.
0.00839919 4816.47993 833062.72081 573445.44834 99183643.
0.00975116 5591.76003 967155.86814 573445.44834 99183643.
0.01085580 6225.21000 1076718. 573445.44834 99183643.
0.01178976 6760.78432 1169351. 573445.44834 99183643.
0.01259879 7224.71990 1249594, 573445.44834 99183643.
0.01331241 7633.94008 1320373. 573445.44834 99183643.
0.01395076 8000.00000 1383687. 573445.44834 99183643.
Top Rota. Shear React. Mom. React. K23 K33
rad 1bs in-Tbs Ths/rad in-1bs/rad

0.00003244 3217.14786 619200.00923 99183643. 1.908974E+10
0.00009764 9684.57992 1863978. 99183643. 1.908974E+10
0.00015484  15349.79110 2954335, 99134608. 1.908018E+10
0.00019549  19369.55678 3727955. 99081361. 1.906966E+10
0.00022704  22487.64213 4328022. 99046035. 1.906262E+10
0.00025285  25035.37167 4818313. 99012053. 1.905588E+10
0.00027469 27189.50313 5232847. 98981537. 1.904982E+10
0.00029362  29055.53893 5591933. 98955463. 1.904464E+10
0.00031033  30701.53002 5908670. 98933303. 1.904023e+10
0.00032527  32173.94265 6192000. 98914308. 1.903644E+10

K22 = abs(Shear Reaction/Top y)

K23 = abs(Shear Reaction/Top Rotation)

K32 = abs(Moment Reaction/Top y)

kK33 = abs(Moment Reaction/Top Rotation)

The analysis ended normally.
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SITE NAME PLAINVILLE 3 CT ECP & CELL # ] 0060
700 tilt ehange, RAH, plus RET antenna swap outs and 40W to GOW RRH upgrade on AWS LATITUDE 41-40-18.73 N

LONGITUDE 72-52-01.74 W
STRUCTURE TYPE LATTICE

700 LTE - CURRENT CONFIG ALPHA BETA_ GAMMA.

EQUIPMENT TYPE 700 aNodeB 700 eNodeB 700 eNodeB

ANTENNA TYPE APX75-866514T0 APX75-866514T0 APX75-866514T0

QTY OF ANTENNAS PER FACE 1 1 1

'ORIENTATION (DEG). 30 150 280

DOWN TILT { ELECT ) 0 2 mech 0

RAD CTR (FT AGL) 806 80 6 806

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

RRH - QTYIMODEL — — S YRTIH

[~ 700 Mhz - LTE Future Config ALPHA BETA GANNA

EQUIPMENT TYPE 700 eNodeB 700 eNodeB 700 eNodeB

ANTENNA TYPE LNX-6514DS-A1M LNX-8514DS-A1M LNX-6514DS-A1M

QTY OF ANTENNAS PER FACE 1 1 1

“ORIENTATION (DEG) 30 750 280

DOWN TILT{ ELECT ) 4 3 6

RAD GTR [FTAGL) 806 80.6 80 6

TMA - QTY / MODEL

DIFLEXER - QTY / MODEL

RRH - QTY/MODEL

1% ALU RH_2X40-700U

1 x ALU RH_2X40-700U

1 x ALU RH_2X40-700U

‘850 CELLULAR - CURRENT CONFIG"

ALPHA

“BETA

GAMMA

EQUIPMENT TYPE

Cellular Mod 4 0B

Cellular Mod 4 08

Cellular Mod 4.0B

ANTENNA TYPE

BXA-70063-4CF

BXA-70063-4CF

BXA-70063-4CF

QTY OF ANTENNAS PER FACE

3

1

1

ORIENTATION (DEG)

20

150

250

DOWN TILT { MECH/DEG }

2

2

6

RAD GTR (FT AGL}

82

82

82

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

B50 CELLULAR - FUTURE CONFIG

ALPHA

BETA

GAMNMA

EQUIPMENT TYPE Cellular Mod 4 0B Cellular Mod 4.0B Cellular Mod 4.0B
ANTENNA A== BXA-70063-4CF BXA-70063-4CF BXA-70063-ACF
QTY OF ANTENNAS PER FACE 1 1 1
ORIENTATION (DEG) 20 150 250
DOWN TILT ( MECH/DEG ) D, 2 6
RAD CTR (FT AGL) 82 82 82
TMA - QTY / MODEL
DIPLEXER - QTY / MODEL
DIPLEX WITH LTE CABLE

1800 PCS - CURRENT CONFIG ALPHA BETA GANMA
EQUIPMENT TYPE PCS Mod 4 0B PCS Mod 4.08 PCS Mod 4.0B

ANTENNA TYPE

BXA-171063-8BF_2

BXA-171063-8BF_2

BXA-171063-8BF_2

QTY OF ANTENNAS PER FACE

1

1

1

ORIENTATION (DEG)

30

150

250

DOWN TILT ( MECH/DEG )

0

0

o

RAD CTR (FT AGL)

806

806

806

TMA - QTY / MODEL

DIPLEX WITH CELLULAR CABLE

S LA i e
1900 PCS - FUTURE CONFIG

ALFHA

BETA

GAMMA

EQUIPMENT TYPE

PCS Mod 4 0B

PCS Mod 4 0B

PCS Mod 4 0B

ANTENNA TYPE

HBXX-6517DS-A2M

HBXX-6517DS-A2M

HBXX-6517DS-A2M

QTY OF ANTENNAS PER FACE

1

1

1

ORIENTATION (DEG)

30

150

250

DOWN TILT { ELECT )

2

2

4

RAD CTR (FT AGL}

806

806

806

TMA - QTY / MODEL

DIPLEX WITH CELLULAR CABLE

RRH - QTY/MODEL

SECTOR DISTRIBUTION BOX

MAIN DISTRIBUTION BOX

AWS - LTE CURRENT CONFIG

ALPHA

BETA

GAMMA

EQUIPMENT TYPE

2100 MHz BBU

2100 MHz BBU

2100 MHz BBU

ANTENNA TYPE

BXA-171063-12CF_2

BXA-171063-12CF _2

BXA-171063-12CF_2

QTY OF ANTENNAS PER FACE

1

3

P

ORIENTATION {DEG] 30 150 250
DOWN TILT { MECHIDEG } 0 0 0
RAD CTR (FT AGL} 806 806 806

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

RRH - QTY/MODEL

1 x ALU RH_2X4C-AWS

1x ALU RH_2X40-AWS

1 x ALU RH_2X40-AWS

SECTOR DISTRIBUTION BOX

N DISTRIBUTION BOX

1x DB-T1-6Z-8AB-0Z

[~ AWS - LTE Future GONFIG ALPHA BETA GAMMA
EQUIPMENT TYPE 2100 MHz BBU 2100 MHz BBU 2100 MHz BBU
ANTENNA TYPE HBXX-6517DS-A2M HBXX-651705-A2M HBXX-6517DS-A2M
QTY OF ANTENNAS PER FACE 1 1 1
ORIENTATION (DEG) 30 150 250
DOWN TILT { ELECT ) 2 2 4
RAD CTR (FT AGL) 806 806 806

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

RRH - QTY/MODEL

1 x ALU RH_2X60-AWS

1 x ALU RH_2X60-AWS

1 % ALU RH_2AB0-AWE

SECTOR DISTRIBUTION BOX

MAIN DISTRIBUTION BOX

1% 08-T1-62-8A8-02




| NUMBER OF CABLES NEEDED FIBER LINES MODEL NUNBER _ ]
TOTAL # FIBER LINES | 1 TOTAL # OF MAINLINES 12 FIBER LINE MODEL # HB158-1-08UB-58J18
TOTAL # TOP JUMPERS | [ TOTAL # OF TOP JUMPERS 24 FIBER TOP JUMPER MODEL # HB114-1-08U4-54J18
.~ EQUIPMENT CABLE ORDERING __ MAIN CABLE # 12 + | TOPJUMPER N | 12 | + | 0
i X/ RX FREQ I TX POWER QUTPUT
Cellular-A Band i PCS-FIAWS Band ~ 700 MHz C-Block Celflular (Walls) 20
TX: BES-BAHS0-B51. 5 MHz TX: 1070-1975/2145-2155 MHz TX: 746-757 MHz PCS (Watls) 16
FOL B2A-SNSEAS AS 5 Mz RX: 1850-1 B35/ 745- 1755 Mity RX: 776-787 MHz LTE/AWS (Watts) 40
AnL Freq. Func. Color Code Ant. Freq. Color Code Ant Freq. Fune. Color Code
A1-A | 8OO | TxIRxO RED AsA | 800 |TRxo| BLUE AsA | 800 | xRx0| GREEN
A1-B | 1900 | Tx1Rx0 REDMVHITE ASB | 1900 | TRx0|  BLUE/WHITE A2B | 1900 | TxaiRx0| GREENAHITE
a2 700 | Tx1Rx0 RED/ORANGE A8 700 | mR0| BLUE ORANGE A10 700 | Tx3/Rx0 | GREEN/ORANGE
A3 700 | TxasRxt RED/RED/ORANGE A7 700 | T5/Rx1|  BLUEBLUE/ORANGE A1 700 | Tx6/Rx1 | GREEN/GREEN/ORANGE
A4B | 1900 | Txa/Rx1 RED/RED/WHITE A8B | 1900 | T6Rx1|  BLUEBLUEAWHITE A12-B | 1800 | Txe/Rx1 | GREEN/GREENAVHITE
AdA | 800 | TxdmRxt RED/RED As-A | 800 | TxsMRx1| BLUE/BLUE A12A | 800 | TweRx1| GREEN/GREEN
F1-A | 1700 | TwRx RED/BROWN F18 | 1700 | TuRx BLUE/BROWN F1-c | 1700 | TwRx | GREEN/BROWN
FI-D | 1700 | TwRx RED/RED/BROWN FI-E | 1700 | TwRx BLUE/BLUE/BROWN F1-F | 1700 | TwRx | GREEN/GREEN/BROWN
— R ENGINEER R MANAGER NTTALS
Prepared by: Mark Brauer Roberl Hesselbach MB 2/5/2015




Product Specifications COMMSCOPE

POWERED BY }
| ‘ ANDREW. |

HBXX-651/DSVIM

Andrew® Quad Port Teletilt® Antenna, 1710-2180 MHz, 65° horizontal beamwidth, RET
compatible

« Superior azimuth tracking and pattern symmetry with excellent passive intermodulation

suppression

e The values presented on this datasheet have been calculated based on N-P-BASTA
White Paper version 9.6 by the NGMN Alliance

Electrical Specifications

Frequency Band, MHz 1710-1880 1850-1990 1920-2180
Gain by all Beam Tilts, average, dBi 18.5 18.6 18.8
Gain by all Beam Tiits Tolerance, dB +0.4 +0.3 0.4
0° | 18.4 0 ° | 18.4 0 ° | 18.7
Gain by Beam Tilt, average, dBi 3 ° ] 18.7 3 ° 1 18.7 3 ° ] 18.9
6 ° | 18.4 6 ° | 18.5 6 ° | 18.6

Beamwidth, Horizontal, degrees 67 66 65
Beamwidth, Horizontal Tolerance, degrees +£2.4 +1.7 +2.9
Beamwidth, Vertical, degrees 5.0 4.7 4.4
Beamwidth, Vertical Tolerance, degrees +0.3 +0.3 +0.3
Beam Tilt, degrees 0-6 0-6 0-6
USLS, dB 18 19 19
Front-to-Back Total Power at 180° + 30°, dB 25 26 26
CPR at Boresight, dB 22 23 22
CPR at Sector, dB 10 10 9
Isolation, dB 30 30 30
VSWR | Return Loss, dB 1.4 15.6 1.4 ] 15.6 1.4 15.6
PIM, 3rd Order, 2 x 20 W, dBc -153 -153 -153
Input Power per Port, maximum, watts 350 350 350
Polarization +45° +45° +45¢°
Impedance 50 ohm 50 ohm 50 ohm
General Specifications

Antenna Brand Andrew®

Antenna Type DualPol® single band, quad

Band Single band

Brand DualPol® | Teletilt®

Operating Frequency Band 1710 - 2180 MHz

Number of Ports, all types 4

Mechanical Specifications

Color Light gray

Lightning Protection dc Ground

Radiator Material Low loss circuit board

Radome Material PVC, UV resistant

RF Connector Interface 7-16 DIN Female

RF Connector Location Bottom
©2014 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered rademarks, respectively, of CommScope. page 1 of 2
All specifications are subject to change. See www.commscope.com for the most current information. Revised: February 24, 2014 March 25, 2014



Product Specitications COMMSCOPE

|

HBXX6517DSVTM [ POWERED BY ‘ ANDREW.
RF Connector Quantity, total 4 - - - R
Wind Loading, maximum 668.0 N @ 150 km/h
150.2 Ibf @ 150 km/h
Wind Speed, maximum 241.0 km/h | 149.8 mph
Dimensions
Depth 166.0mm | 6.5in
Length 1903.0 mm | 74.9in
Width 305.0mm | 12.0in
Net Weight 19.5kg | 43.01b

Remote Electrical Tilt (RET) Information

Model with Factory Installed AISG 1.1 Actuator HBXX-6517DS-R2M
Model with Factory Installed AISG 2.0 Actuator HBXX-6517DS-A2M
RET System Teletilt®

Regulatory Compliance/Certifications

Agency Classification

RoHS 2011/65/EU Compliant by Exemption

China RoHS SJ/T 11364-2006  Above Maximum Concentration Value (MCV)

1SO 9001:2008 Designed, manufactured and/or distributed under this quality management system

Included Products

600899A-2 — Downtilt Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members. Kit contains one scissor top bracket
set and one bottom bracket set.

©2014 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 2 of 2
All specifications are subject to change. See www.commscope.com for the most current information. Revised: February 24, 2014 March 25, 2014



Product Specitications

COMMSCOPE

[ POWERED BY | ,

\

Andrew® Antenna, 698-896 MHz, 65° horizontal beamwidth, RET compatible

Great solution to maximize network coverage and capacity

Excellent gain, VSWR, front-to-back ratio, and PIM specifications for robust network
performance

Ideal choice for site collocations and tough zoning restrictions

A INX-6514DSVIM
i |

Electrical Specifications

Excellent solution for site sharing and maximizing capacity
Fully compatible with Andrew remote electrical tilt system for greater OpEx savings

The RF connectors are designed for IP67 rating and the radome for IP56 rating

Frequency Band, MHz 698-806 806-896
Gain, dBi 15.7 16.3
Beamwidth, Horizontal, degrees 65 65
Beamwidth, Horizontal Tolerance, degrees +3 +3
Beamwidth, Vertical, degrees 12.5 11.2
Beam Tilt, degrees 0-10 0-10
USLS, typical, dB 17 18
Front-to-Back Ratio at 180°, dB 32 30
CPR at Boresight, dB 20 20
CPR at Sector, dB 10 10
Isolation, dB 30 30
VSWR | Return Loss, dB 1.4 ] 15.6 1.4 15.6
PIM, 3rd Order, 2 x 20 W, dBc -153 -153
Input Power per Port, maximum, watts 400 400
Polarization +45° +45°
Impedance 50 ohm 50 ohm
General Specifications
Antenna Brand Andrew®
Antenna Type DualPol®
Band Single band
Brand DualPol® | Teletilt®
Operating Frequency Band 698 - 896 MHz
Mechanical Specifications
Color Light gray
Connector Interface 7-16 DIN Female
Connector Location Bottom
Connector Quantity, total 2
Lightning Protection dc Ground
Radiator Material Aluminum
Radome Material Fiberglass, UV resistant
Wind Loading, maximum 617.7 N @ 150 km/h

138.9 Ibf @ 150 km/h
Wind Speed, maximum 241.0 km/h | 149.8 mph
©2014 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 1 of 2

All specifications are subject to change without nofice. See www.commscope.com for the most current information. Revised: December 17, 2013

February 17, 2014



Product Specitications COMMSCOPE

INX-6514DSVTM
Dimensions
Depth

Length

width
Net Weight

ANDREW. |

‘ POWERED BY

=, -

181.0 mm | 7.1lin
1847.0 mm | 72.7in
301.0mm | 11.9in
17.6 kg | 38.8Ib

Remote Electrical Tilt (RET) Information

Model with Factory Installed AISG 1.1 Actuator LNX-6514DS-R2M
Model with Factory Installed AISG 2.0 Actuator LNX-6514DS-A1M

RET System

Teletilt®

Regulatory Compliance/Certifications

Agency
RoHS 2011/65/EU

China RoHS SJ/T 11364-2006

IS0 9001:2008

&

Included Products

Classification

Compliant by Exemption

Above Maximum Concentration Value (MCV)

Designed, manufactured and/or distributed under this quality management system

DB380 — Pipe Mounting Kit for 2.4"-4.5" (60-115mm) OD round members on wide panel antennas. Includes 2 clamp sets

and double nuts.

DB5083 — Downtilt Mounting Kit for 2.4"-4.5" (60 - 115 mm) OD round members. Includes a heavy-duty, galvanized steel
downtilt mounting bracket assembly and associated hardware. This kit is compatible with the DB380 pipe mount kit for

panel antennas that are equipped with two mounting brackets.

©2014 CommScope, Inc. All rights reserved. All irademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 2 of 2
All specifications are subject to change without nolice. See www.commscope.com for the most current information. Revised: December 17, 2013 February 17, 2014



ALCATEL-LUCENT
WIRELESS PRODUCT DATASHEET
RRH2X60-AWS FOR BAND 4 APPLICATIONS

The Alcatel-Lucent RRH2x60-AWS is a high power, small form factor Remote Radio Head operating in
the AWS frequency band (3GPP Band 4) for LTE technology. It is designed with an eco-efficient
approach, providing operators with the means to achieve high quality and high capacity coverage
with minimum site requirements and efficient operation.

e

5
el

Eﬁ-

%:

% I

¥

N

5

%_I‘.
i

A distributed Node B expands the
deployment options by using two
components, a Base Band Unit (BBU)
containing the digital assets and a
separate RRH containing the radio-
frequency (RF) elements. This
modular design optimizes available
space and allows the main
components of a Node B to be
installed separately, within the same
site or several kilometers apart.

The Alcatel-Lucent RRH2x60-AWS is
linked to the BBU by an optical-
fiber connection carrying downlink
and uplink digital radio signals

AT THE SPEED OF IDEAS™

along with operations, administration
and maintenance (OA&M)
information.

SUPERIOR RF PERFORMANCE

The Alcatel-Lucent RRH2x60-AWS
integrates all the latest technologies.
This allows to offer best-in-class
characteristics.

It delivers an outstanding 120 watts
of total RF power thanks to its two
transmit RF paths of 60 W each.

It is ideally suited to support multiple-
input multiple-output (MIMO) 2x2
operation.

It includes four RF receivers to
natively  support 4-way  uplink
reception diversity. This improves the
radio uplink coverage and this can be
used to extend the cell radius
commensurate with 2x2MIMO 2x60
W for the downlink.

It supports multiple discontinuous LTE
carriers within an instantaneous
bandwidth of 45 MHz corresponding
to the entire AWS B4 spectrum.

The latest generation  power
amplifiers (PA) used in this product
achieve high efficiency (>40%),
resulting in improved power
consumption figures.

OPTIMIZED TCO

The Alcatel-Lucent RRH2x60-AWS is
designed to make available all the
benefits of a distributed Node B, with
excellent RF characteristics, with low
capital expenditures (CAPEX) and fow
operating expenditures (OPEX).

The Alcatel-Lucent RRH2x60-AWS
is a very cost-effective solution to
deploy LTE MIMO.

EASY INSTALLATION

The RRH2x60-AWS includes a
reversible mounting bracket which
allows for ease of installation
behind an antenna, or on a rooftop
knee wall while providing easy
access to the mid body RF
connectors.

The limited space available in some
sites may prevent the installation of
traditional  single-cabinet  BTS
equipment. However, many of
these sites can host an Alcatel-
Lucent RRH2x60-AWS installation,
providing more flexible site
selection and improved network
quality along with greatly reduced
installation time and costs.

The Alcatel-Lucent RRH2x60-AWS
is a zero-footprint solution and is
convection cooled without fans for

silent operation, simplifying
negotiations with site property
owners and minimizing

environmental impacts.

Installation can easily be done by a
single person as the Alcatel-Lucent
RRH2x60-AWS is compact and
weighs about 20 kg, eliminating the
need for a crane to hoist the BTS
cabinet to the rooftop. A site can
be in operation in less than one
day.
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Macro

FEATURES

RRH2x60-AWS integrates two power
amplifiers of 60W rating (at each
antenna connector)

Support multiple carriers over the
entire 3GPP band 4

RRH2x60-AWS is optimized for LTE
operation

RRH2x60-AWS is a very compact and
lightweight product

Advanced power management
techniques are embedded to provide
power savings, such as PA bias control

TECHNICAL SPECIFICATIONS

R

Antenna

\%ﬂer
Radio

Digital

Backhaul

Distributed

RH for space-constrained cell sites

silent solutions, with minimum impact
on the neighborhood, which ease the
deployment

RETA and TMA support without
additional hardware thanks to the
AISG v2.0 port and the integrated
Bias-Tees. Bias-Tees support AISG
DC supply and signaling.

BENEFITS

e MIMO LTE operation with only one
single unit per sector

Improved uplink coverage with built-
in 4-way receive diversity capability
RRH can be mounted close to the
antenna, eliminating nearly all losses
in RF cables and thus reducing power
consumption by 50% compared to
conventional solutions

Distributed configurations provide
easily deployable and cost-effective
solutions, near zero footprint and

Specifications listed are hardware capabilities. Some capabilities depend on support in a specific software release or future

release.

Dimensions and weights

HxWxD : 510x285x186mm
(27 | with solar shield)

Weight : 20 kg (44 Ibs)

Electrical Data

o Power Supply : -48V DC (-40.5 to -
57V)

o Power Consumption (ETSI average
traffic load reference) : 250W @2x60W

RF Characteristics
Frequency band: 1710-1755, UL /
2110-2155 MHz, DL (3GPP band 4)
Output power: 2x60W at antenna
connectors
Technology supported: LTE
Instantaneous bandwidth: 45 MHz
Rx diversity: 2-way and 4-way uplink
reception
Typical sensitivity without Rx diversity:
-105 dBm for LTE

Connectivity

Safety and Regulatory Data
e EMC: 3GPP 25113, EN 301 489-1, EN
301 489-23, GR 1089, GR 3108, OET-
65
o Safety : IEC60950-1, EN 60825-1, UL,
ANSI/NFPA 70, CAN/CSA-C22.2
e Regulatory : FCC Part 15 Class B, CE
Mark — European Directive :
2002/95/EC (ROHS);
2002/96/EC (WEEE); 1999/5/EC
(RTTE)
e Health : EN 50385

Two CPRI optical ports for
daisychaining and up to six RRHs per
fiber

Type of optical fiber: Single-Mode
(SM) and Multi-Mode (MM) SFPs
Optical fiber length: up to 500m using
MM fiber, up to 20km using SM fiber
TMA/RETA : AISG 2.0 (RS485
connector and internal Bias-Tee)

Six external alarms

Surge protection for all external ports
(DC and RF)

Environmental specifications

Operating temperature: -40°C to
55°C including solar load

Operating relative humidity: 8% to
100%

Environmental Conditions : ETS 300
019-1-4 class 4.1E

Ingress Protection : IEC 60529 IP65
Acoustic Noise : Noiseless (natural
convection cooling)

www.alcatel-lucent.com Alcatel, Lucent, Alcatel-Lucent and the Alcatel-Lucent logo are trademarks of Alcatel-Lucent. All other trademarks are the property of their
respective owners. The information presented is subject to change without notice.
Alcatel-Lucent assumes no responsibility for inaccuracies contained herein.
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Alcatel-Lucent RRH2x40-07-U

REMOTE RADIO HEAD

Alcatel-Lucent

The Alcatel-Lucent RRH2x40-07-U is a high-power, small form-factor Remote Radio Head (RRH) operat-

ing in the North American Digital Dividend / 700MHz frequency band (3GPP Band 13). The Alcatel-Lucent
RRH2x40-07-U is designed with an eco-efficient approach, providing operators with the means to achieve
high quality and capacity coverage with minimum site requirements.
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A distributed eNodeB expands
deployment options by using two
components, a Base Band Unit (BBU)
containing the digital assets and a
separate RRH containing the radio-
frequency (RF) elements. This modular
design optimizes available space and
allows the main components of an
eNodeB to be installed separately,
within the same site or several
kilometres apart.

The Alcatel-Lucent RRH2x40-07-U is
linked to the BBU by an optical-fiber
connection carrying downlink and
uplink digital radio signals along

with operations, administration and
maintenance (OA&M) information.
The Alcatel-Lucent RRH2x40-07-U

has two transmit RF paths, 40 W RF
output power per transmit path, and
is designed to manage up to two-way
receive diversity. The device is ideally
suited to support macro coverage,
with multiple-input multiple-output
(MIMOQ) 2x2 operation in up to 10 MHz
of bandwidth.

The Alcatel-Lucent RRH2x40-07-U is
designed to make available all the
benefits of a distributed eNodeB, with
excellent RF characteristics, with low

capital expenditures (CAPEX) and low
operating expenditures (OPEX). The
limited space available in some sites
may prevent the installation of
traditional single-cabinet BTS equip-
ment or require costly cranes to be
employed, leaving coverage holes.
However, many of these sites can
host an Alcatel-Lucent RRH2x40-07-U
installation, providing more flexible
site selection and improved network
quality along with greatly reduced
installation time and costs.

Fast, low-cost installation
and deployment

The Alcatel-Lucent RRH2x40-07-U is a
zero-footprint solution and operates
noise-free, simplifying negotiations
with site property owners and mini-
mizing environmental impacts.
Installation can easily be done by

a single person because the Alcatel-
Lucent RRH2x40-07-U is compact

and weights less than 23 kg (50 Ib),
eliminating the need for a crane to
hoist the BTS cabinet to the rooftop.
A site can be in operation in less than
one day — a fraction of the time
required for a traditional BTS.



Excellent RF performance Features Benefits

Because of its small size and weight, ¢ Zero-footprint deployment * Leverages existing real estate with
the AIc?teI-Lucent RRH2x40-07-U  Easy installation, with a lightweight lower site costs
can be installed close to the antenna. unit can be carried and set up by ¢ Reduces installation costs, with
OlperaTors can therefore |ocate t:e one person fewer installation materials and
Alcatel-Lucent RRH2x40-07-U where RF . . . i £ icti

. L . . ¢ Optimized RF power, with flexible simplified logistics
engineering is deemed ideal, minimiz- . ; S Sn e
. . ; site selection and elimination of ¢ Decreases power costs and minimiz-
ing trade-offs between available sites . . )
and RF optimum sites. The RF feeder a TMA es environmental impacts, with the
cost and installation c.osts are reduced * Convection-cooled (fanless), Hetential [oret-sistalnableniones
or eliminated, and there is no need noise-free, and heaterless unit options
for a Tower Mounted Amplifier (TMA) * Best-in-class power efficiency, * Improves RF performance and adds
because losses introduced by the with significantly reduced flexibility to network planning
RF feeder are greatly reduced. The energy consumption

Alcatel-Lucent RRH2x40-07-U provides
more RF power while at the same time
consuming less electricity.

Antenna . Antenna
[T\
|4 SEE
RF feeder _ " _RF jumper
y "c-u,‘
[RRH{?
Radio : Optical
' = link
Digital || Digital |
Backhaul Backhaul
Macro RRH for space-constrained cell sites Distributed
Technical specifications * Enclosure protection Optical characteristics Optical fiber length
— —e - IP65 (International Type/number of fibers * Up to 500 m (0.31 mi),
Ph:s.lc:l dlmensu1)ns4. Protection rating) * Up to 3.12 Gb/s line bit rate using MM fiber
L] N .
eight: 390 mm (15.4in) e * Single-mode variant * Up to 20 km (12.43 mi),
o Width: 380 mm (15 in.) RF characteristics ) using SM fiber
) - One SM fiber (9/125 pm) per
e Depth: 210 mm (8.2 in.) o Frequencydband: 700 MHz; RRH2x, carrying UL and DL Alarms and ports
* Weight (without mounting kit): SCEP Sandyl using CWDM (at 1550/13100m) [ - °
less than 23 kg (50 Ib) ¢ Bandwidth: up to 10 MHz o Multi-mode variant . dcal oorts £
N . ) * Two optical ports to
Power RF output po.wer at antenna port: - Two MM fibers (5.0/125 ym) per support daisy-chaining
= 40 W nominal RF power for RRH2x: one carrying UL, the
* Power supply: -48V each Tx port other carrying DL (at 850 nm)

¢ Rx diversity: 2-way or 4-way
* Noise figure: below 2.5 dB typical
 ALD features

Operating environment
» Qutdoor temperature range:
- With solar load: -40°C to

+50°C (-40°F to +122°F) - TMA
- Without solar load: -40°C - Remote electrical tilt (RET)
to +55°C (-40°F to +131°F) support (AISG v2.0)
e Passive convection cooling
(no fans)
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