RObinson : COIG 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 24, 2015

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

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
Butternut Hollow Road, Greenwich, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains twelve (12)
antennas at the 130-foot level of the existing 180-foot tower off Butternut Hollow Road in
Greenwich, Connecticut (the “Property”). The tower and underlying property are owned by the
State of Connecticut, Department of Emergency Services and Public Protection (“DESPP”). The
Council approved Cellco’s use of this tower in 1992. Cellco now intends to modify its facility
by replacing three (3) of its existing antennas with three (3) model HBXX-6516DS-VTM, 1900
MHz antennas and installing three (3) new model HBXX-6516DS-VTM, 2100 MHz antennas,
for a total of fifteen (15) antennas, all at the same 130-foot level on the tower. Cellco also
intends to install six (6) new remote radio heads (“RRHs”), one (1) each behind its 1900 MHz
and 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 Peter Tesei, First Selectman for
the Town of Greenwich. A copy of this letter is also being sent to the DESPP, the owner of the
Property.

The planned modifications to the facility fall squarely within those activities explicitly
provided for in R.C.S.A. § 16-50j-72(b)(2).
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1. The proposed modifications will not result in an increase in the height of the
existing tower. The replacement antennas and RRHs will be located at the 130-foot level on the
180-foot 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 replacement antennas will not increase radio frequency (RF)
emissions at the facility to a level at or above the Federal Communications Commission (FCC)
safety standard. A cumulative General Power Density table is included behind Attachment 2.

S\ 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 Detailed Structural Analysis and Modification report 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).

Smcc;cly,

i

Kenneth C. Baldwin

Enclosures

Copy to:
Peter Tesei, Greenwich First Selectman
State of Connecticut, Department of Emergency Services and Public Protection
Tim Parks
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Product Specitications

HBXX-6516DS-VIM

COMMSCOPE’

POWERED Y | ~P#%

ANDREW.

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

compatible

e Each DualPol® array can be independently adjusted for greater flexibility

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

performance

» Ideal choice for site collocations and tough zoning restrictions

e Great solution to maximize network coverage and capacity

Electrical Specifications

Frequency Band, MHz 1710-1880 1850-1990 1920-2180
Gain, dBi 17.7 18.0 18.0
Beamwidth, Horizontal, degrees 67 66 64
Beamwidth, Vertical, degrees 7.5 7.0 6.6
Beam Tilt, degrees 0-10 0-10 0-10
USLS, dB 18 18 18
Front-to-Back Ratio at 180°, dB 30 30 30
CPR at Boresight, dB 22 22 21
CPR at Sector, dB 8 9 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 17.2 17.2 17.5
Gain by all Beam Tilts Tolerance, dB +0.3 +£0.3 +0.5
0°|17.0 0°]17.1 0°(17.4
Gain by Beam Tilt, average, dBi 5°117.3 5°117.4 5°117.7
10° | 17.0 10° | 17.0 10°|17.2
Beamwidth, Horizontal Tolerance, degrees 2.7 +2.3 £3.5
Beamwidth, Vertical Tolerance, degrees +0.5 +0.4 +0.4
USLS, dB 18 19 19
Front-to-Back Total Power at 180° £ 30°, dB 26 26 26
CPR at Boresight, dB 22 22 22
CPR at Sector, dB 9 9 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

©2015 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered rademarks, respectively, of CommScope. page 1 of 2
All specilications are subject to change without nofice. See www.commscope.com for the most current information. Revised: April 13, 2015 April 14, 2015
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HBXX-6516DSVIM
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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

Light gray

dc Ground

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

4

419.0 N @ 150 km/h
94.2 Ibf @ 150 km/h

241.0 km/h | 149.8 mph

166.0 mm | 6.5in
1297.0 mm | 51.1in
305.0mm | 12.0in
139kg | 30.61b

Remote Electrical Tilt (RET) Information
Model with Factory Installed AISG 2.0 Actuator HBXX-6516DS-A2M

RET System

Teletilt®

Regulatory Compliance/Certifications

Agency

RoHS 2011/65/EU

China RoHS S3/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

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.

©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 13, 2015 April 14, 2015



zo:b:zhmz_s&«OuckE:meum:IEn_gEI302!Q—.ﬂmz<mvz_><1mémzwmnmN-GO—E._<¢0m>.E._Oml.-szuﬁEZOUIEmU:._.._m._&u.E @ m
"03AY3S3Y SLHOIY MV “INIDNT-1ALYITY P10T O LHOIHALOD

@ u:wuaw—wumu—< ..O.......‘..........O......9....0.0..050.’.0.......0.‘10..l‘...‘.0......0...0....a...c....'.....‘.....C...l...l...”!...‘,.!j.‘..‘.!.l

HUDUO._n_ ﬁm&nodamﬁ SSaodIM UOZLISA © JON ..

aouelndwo) /8HHD [eaU3WUOIIAUS
swiely J9sn |ewiaix3d b swejy jeusapg
l].lllllrl
TS L sedemewnnzf S
llll.lll. H
e — JAN8H- Jamod
= pdassieus reni OO TSRS NE
e
— VINL/13Y 10} 0°Z OSIV Sainjesy
== @ mnnm e e
—————————
—— X1 7 - 1aplwisued)
— ]
— MO9XZ Jamod IndinQ 4y

e SOILSIHALDVEVHD MH - 09XZ 006 LHYY
ey $31NAOW 4 SOd



NOLLDMYLSNI ANYAWOD OL LNVASU(d 35N — AYY.L3(NdO0¥d — MONX OL GI3N ¥ ONIAYH SNOSH3d Q3ZIOHLNY 304 AT3105 — TWILNIAIANGD — ANIDNTIILYITY Nl M
"Q3AY353Y SLHOIY MY "IN3DNT-13LY DWW PLOZ @ LHOINAOD

chuadv-uumu—< ....‘........’.Q......0........-..........l........l...........II.C..l.......‘..l...-..............0.........................l...l..-

(*sq) §) S19ydeIq SulIUNOW JoU ING PISLYS JR0S SIPNIU| -,

soueldwo) /8HdD |e3u3WIUOHAUT

swiely Jasn [eulaxy ¢ suwiely [eulaix3

VIWL/13Y 104 0°C OSIV salnjead

(s3ey UIN}aY [enuuy)

1-seig pews [eusqul

%> Aungeyay yebael
(Apead MH MOEXP) MO9IXT 1amod indino 4y

SIILSIYALOVEVHD MH - 09XTHYY
MZA 404 S3TNAOW 44 SOd M3AN

€phin



The Alcatel-Lucent RRH2x50-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.
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A distributed Node B expands the
deployment options by using two
components, a Base Band Unit (BBU)
containing the digital assets and a
separale 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 signais

AT THE SPEED OF IDEAS™

along with operations, administration

and maintenance {OARM)
information.
The Alcatel-Lucent RRH2xG60-AWS

integrates all the latest technologies.
This ailows to offer best-in-class
characteristics.

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

1t is ideally suited to support multiple-
input multiple-output  (MIMO) 22
operation.

It includes four RF receivers 1o
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 22MIMO 2x60
W for the downlink.

It supports muitiple 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,

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 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 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

environmentai 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 o hoist the BTS
cabinet to the rooftop. A site can
be in operation in less than one
dav.

Alcatel-Lucent @



Macro

o 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

o RRH2x60-AWS is a very compact and
lightweight product

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

RRH for space-constrained cell sites

o MIMO LTE operation with only one
single unit per sector

« Improved uplink coverage with built-
in 4-way receive diversity capability

o RRH can be mounted close to the
antenna, eliminating nearly all iosses
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

Distributed

silent soiutions, with minimum impact
on the neighborhood, which ease the
depioyment .

¢ 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

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

e 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

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

» QOutput power: 2x60W at antenna
connectors

o Technology supported: LTE

¢ Instantaneous bandwidth: 45 MHz

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

o Typical sensitivity without Rx diversity:
-105 dBm for LTE

Connectivity

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

o Type of optical fiber: Single-Mode
(SM) and Mult-Mode (MM) SFPs

o Optical fiber length: up to 500m using
MM fiber, up to 20km using SM fiber

o TMA/RETA : AISG 2.0 (RS485
connector and internal Bias-Tee)

o 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

s Ingress Protection : IEC 60529 IP65

o Acoustic Noise : Noiseless (natural
convecton cooling)

Safety and Regulatory Data
e EMC :3GPP 25113, EN 301 489-1, EN
301 489-23, GR 1089, GR 3108, OET-
65
o Safety : IECE0950-1, EN 60825-1, UL,
ANSI/NFPA 70, CAN/CSA-C22.2
» Regulatory : FCC Part 15 Class B, CE
Mark - European Directive :
2002/95/EC (RCHS);
2002/96/EC (WEEE); 1999/5/EC
(R&TTE)
e Health : EN 50385

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 responsibillty for inaccuracies contained hereln.

Copyright © 2012 Alcatel-Lucent. All rights reserved. M2032:000CC( (March)

lc.toooooo-o.no-o---o..oooo-ooo-u.-nqcn-cn---no;noahr)-naAlcatE'.Lucent @
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DETAILED STRUCTURAL
ANALYSIS AND MODIFICATION
OF AN EXISTING 180" SELF
SUPPORTING LATTICE TOWER
WITH STACK-N-BOLT SYSTEM

AND FOUNDATION FOR NEW
ANTENNA ARRANGEMENT

veri ONwireless

Site Address: Butternut Hollow Road
Greenwich, Connecticut
CSP Tower # 74

36917431.00000
VZ5-182 Rev. 1
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EXECUTIVE SUMMARY

This report summarizes the structural analysis and evaluation of the 180’ lattice tower located off
of Butternut Hollow Road in Greenwich, Connecticut. The analysis was conducted in accordance
with the 2005 Connecticut State Building Code, the TIA/EIA-222-F standard and additional
requirements of the Connecticut State Police for wind velocity of 90 mph concurrent with 2" ice
design wind load. The antenna loading considered in the analysis consists of all existing and
proposed antennas, transmission lines, and ancillary items as outlined in the Introduction Section
of this report.

The proposed Verizon Wireless installation is as follows:

Proposed Antenna and Mount (oF:1441-14 Antenna Center Elevation
Remove:

(3) BXA-171063-8BF-EDIN-2 Panel Verizon

Antennas (PCS) (Existing) @ 130’
(6) Diplexer units (PCS)

Install:

(3) Andrew HBXX-6516DS-A2M Panel

Antennas (AWS)

(3) ALU RRH Units (AWS)

(1) Raycap DB-T1-6Z-8AB-0Z Distribution Verizon

Box (AWS) (Proposed) @ 130’

(3) Andrew HBXX-6516DS-A2M (PCS)
Panel Antennas
(3) ALU RRH Units (PCS)

The results of an initial analysis indicated the existing tower structure did not have enough
capacity for the proposed loading conditions stated above. The tower structure requires
modifications shown on SK-1 through SK-3. Once the modifications indicated on sheets SK-1
through SK-3 are performed, the modified structure is considered structurally adequate with the
wind load classification specified above with the existing and proposed antenna loading.

The tower deflection (sway) is 0.69 degrees and the tower rotation (twist) is 0.03 degrees. These
figures are below the Connecticut State Police specification of 0.75 degrees for deflection (sway)
and (rotation) twist.

36917431.00000 180’ Self Supporting Tower with Stack-N-Bolt System 1/30/2015
VZ5-182 Rev.1 Greenwich, CT



1. EXECUTIVE SUMMARY (continued)

This analysis is based on:

1)
2)

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

Member sizes and tower geometry of the outer tower taken from manufacturers
drawings prepared by Rohn Industries, Inc., file number 28325, dated December 28,
1992.

Member sizes and tower geometry of the inner tower taken from design calculations
and drawings prepared by Towertek Industries Inc., signed and sealed May 9, 2002.
Foundation modifications taken from drawings prepared by Walker Engineering
Incorporated, Job number 0206-237R2, signed and sealed November 26, 2002.
Antenna inventory provided by the Connecticut State Police via email on February 14
2014.

Proposed Verizon Wireless installation taken from RFDS dated June 6, 2014.
Previous structural analysis performed by URS Corporation on behalf of Verizon
Wireless, project number VZ5-182 / 36917431, signed and sealed September 23,
2014.

Tower Site visit performed by URS Corporation, dated October 31, 2014,

Antenna inventory as specified in section 2 and 6 of this report.

This report is only valid as per the assumptions and data utilized in this report for antenna
inventory, mounts and associated cables. The contractor shall field verify the antenna and mount
configuration used, as well as the physical condition of the tower members and connections. The
engineer is to be notified in writing immediately if any of the information in the Structural Analysis
is found to be other than specified.

If you should have any questions, please call.

Sincerely,

URS Corporation AES

RAS/mcd

36917431.00000
VZ5-182 Rev.1
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2. INTRODUCTION

The subject tower is located off of Butternut Hollow Road in Greenwich, Connecticut. The original
outer structure is a self-supporting three-legged 180’ steel tapered lattice tower manufactured by
Rohn Industries with a Stack-N-Bolt system installed inside the original tower, designed by
Towertek.

The existing structure supports numerous communication antennas. The inventory is
summarized below:

_ Centerline
Antenna Type Carrier Mount Elevation / Cable
Leg
CSP
(3) 6' HP Dish 75t0 77 Dish Mount 180/ ABC N/A
(reserved)
(1) PD-420 ?ei?st?né? 3 Stand-Off 180/ A ) 7/8"
TOG - 5 : ”
(1) DB-583 (existing) Shared with Above 180/A (1) 1-5/8
(1) Scala OGT9-806N
(1) Sinclair SC479- CSP -1&3 , i _Ean
HF1LDF (existing) 3’ Stand-Off 180/B (2) 1-5/
(1 upright & 1 inverted)
(2) Sinclair SC479- cSsP
RS 24874 3' Stand-Off 180/C @) 1-58
(inverted) (existing) (1) 1/2
(1) TMA
NEU - 20 Shared with Above »
(1) PD-420 (existing) (Omni @ 180) 178 /A (1)7/8
, o TOG-7 . -
6’ HP Dish with Radome (existing) Dish Mount 177/B (1) Elliptical Cable
(1) Sinclair SC479- CSP -67 _Ejan
HF1LDF (existing) Leg Mount 176 /C (1) 1-5/8
A CSP - 31 .
6’ Dish (existing) Dish Mount 176 / A (1) WEP65
DB-586-Y (ngﬁ;]g) Leg Mounted 1741 A (1) 1-5/8"
NEU-19 "
(1) DB-586-Y (existing) Leg Mounted 167 /A (1) 7/
Stamford
(1) AP1185 63 3 Arm 165/A (1) 1-1/4"
(existing)
Stamford "
(1) AP1185 64 & 65 3 Arm 160/ A (1) 1-1/4:
(1) TMA (existing) (1) 3/8
Gabri SPD-9 .
abriel GLF6-940 (existing) Dish Mount 160/A (1) EW90
(3) Sinclair SC-479- CSP
HF1LDF (1 upright, 2 , (3) 1-5/8"
: 70t0 73 3' Stand-Off 160 "
inverted) (existing) 1) 1/
(1) TMA
(6) Powerwave 7770
(12) TMAs
(3) Powerwave P65-16- ATRT (12) 1-5/8"
XLH-RR (existing) Side Arm 150/ ABC (1) Fiber Optic Cable
(6) Ericsson RRU 9 (2) DC Cables
(1) Raycap Surge
Suppressor
36917431.00000 180’ Self Supporting Tower with Stack-N-Bolt System 1/30/2015

VZ5-182 Rev.1 Greenwich, CT
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Centerline

Antenna Type Carrier Mount Elevation / Cable
Leg
NEU - 18 i "
(1) Kreco CO41AN (existing) 3 Stand-off 143 /A (1) 7/8
(3) EMS RR901700DP T-Mobile (6) 1-5/8"
(6) TMA's (existing) FacEl Motinted 137/ABC | (4) Fiber Optic Cable
(1) Celwave PD1142 | OSP =21 | spareq with Above 135/B (1) 7/8"
(existing)
(1) Cetwave PD1142 | NEY=17 1 gpareq with Above 135/B (1) 1-5/8"
(existing)
(3) Andrew HBXX-
6516DS-A2M Panel
Antennas (AWS)
(3) ALU RRH Units
(AWS)
(1) Raycap DB-T1-6Z- Verizon
8AB-0Z Distribution (Proposed) Shared with Below 130/ ABC See Below Cables
Box (AWS) P
(3) Andrew HBXX-
6516DS-A2M (PCS)
Panel Antennas
(3) ALU RRH Units
(PCS)
(3) SLCP 2x6014 Panels (12) 1 5/8"
(6) Andrew DB844H80- Verizon Boom Gate L .
XY Panels (existing) (existing) ASO) REC (1) 1'5/%;2'2 er Optic
(6) Diplexers
(3) APXVSPP18-C )
Panel Antennas S'prl.nt B°°T“ G ate 117 / ABC (3) Hybriflex Cables
(existing) (existing)
(6) RRH
NEU - 17 . :
(1) PD1142 (existing) 3’ Stand-off 115/A (1) 7/8
CSP-66 :
(1) PD1142 (existing) Leg Mounted 80/A (1)7/8
- DOT - 56 ) :
(1) 10’ Dipole (existing) _ 3’ Arm 80/B (1) 7/
DEP - 54 »
(1) PD-1142 (existing) Leg Mounted 80/C (1)7/8
Sprint - 69 "
(1) GPS (existing) Leg Mounted 62/B (112
Verizon - 68 "
(1) GPS (TMG-26N) (existing) Leg Mounted 60/C Mm1/2

This structural analysis and evaluation of the communications tower was performed by URS
Corporation AES, a subsidiary of AECOM, for Verizon Wireless. The purpose of this analysis
was to investigate the structural integrity of the modified tower with its existing and proposed
antenna loads. The analysis was also conducted to evaluate twist (rotation), sway (defiection),

and stress on the tower.

180’ Self Supporting Tower with Stack-N-Bolt System

Greenwich, CT
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3. ANALYSIS METHODOLOGY AND LOADING CONDITIONS

The structural analysis was done in accordance with the 2005 Connecticut State Building Code,
TIA/EIA-222-F—Structural Standard for Steel Antenna Towers and Antenna Supporting
Structures, and the American Institute of Steel Construction (AISC) Manual of Steel
Construction—Allowable Stress Design (ASD).

The analysis was conducted using PLS-Tower. Two load conditions were evaluated as shown
below which were compared to allowable stresses according to AISC and TIA/EIA.

Load Condition 1 = 90 mph (fastest mile) Wind Load + Tower Dead Load
Load Condition 2 = 90 mph (fastest mile) Wind Load (with ice) + Ice Load + Tower Dead Load

The TIA/EIA standard permits one-third increase in allowable stresses for towers and monopoles
less than 700 feet tall. For purposes of this analysis, in computing the load capacity the allowable
stresses of the tower members were increased by one-third.

36917431.00000 180’ Self Supporting Tower with Stack-N-Bolt System 1/30/2015
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4, FINDINGS AND EVALUATION

The stresses on the tower structure were evaluated to compare with the allowable stress in
accordance with AISC. The results of an initial analysis indicated that the existing tower did not
have enough capacity to support the proposed loading conditions. The tower structure requires
modifications shown on SK-1 through SK-3. Once the modifications indicated on sheets SK-1
through SK-3 are performed, the modified structure is considered structurally adequate with the
wind load classification specified with the existing and proposed antenna loading noted herein.
See the below tables for tower capacity and tower deflection (sway) and rotation (twist) figures:

Tower Twist & Sway 90 mph concurrent with ice:

Component Actual
Twist 0.03°
Sway 0.69°

Proposed Tower Component Stress vs Capacity Summary

- ; Stress
Component | Component Size (% Capacity)
Rohn Diagonal L2.5x2.5x3/16 Rohn-DC21 95.45 Pass
Modified Pipe 6 SCH 40 w/ ¥4’
Rohn Leg Bent Plate Rohn-LF1P 80.37 Pass
Rohn Horizontal L1.75x1.75x3/16 Rohn-H22 48.26 Pass
Interior Tower
Diagonal L5X5x5/8 SNB-DI11 92.81 Pass
Interior Tower Pipe 8 SCH 80
Leg (Extra Strong) SNB-LH2P 91.58 Pass
Interior Tower Pipe4x0.494
Horizontal (Pipe 4 XXS) SNE-HOP 9.55 Pass
Tower »
Connection A325 Bolt 3/4” Bolt 74.9 Pass
. : Overturning Moment
Foundation 36.5' Square (F.S. = 2.0 min) 2.07 /96.62 Pass
Notes:

1. “SNB" member designations under the "Controlling Member” section of the above
table refer to the interior tower members in the PLS-Tower analysis program.

2. “F.S. refers to the Factor of Safety of the tower foundation to resist the tower from
turning over by a multiplied value of 2.0, as required by the Connecticut State
Building Code.
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5. CONCLUSIONS

The results of an initial analysis indicated the existing tower structure did not have enough
capacity for the proposed loading conditions stated above. The tower structure requires
modifications shown on SK-1 through SK-3. Once the modifications indicated on sheets SK-1
through SK-3 are performed, the modified structure is considered structurally adequate with the
wind load classification specified above with the existing and proposed antenna loading.

The tower deflection (sway) is 0.69 degrees and the tower rotation (twist) is 0.03 degrees. These
figures are below the Connecticut State Police specification of 0.75 degrees for deflection (sway)
and (rotation) twist.

Limitations/Assumptions:
This report is based on the following:

A Tower is properly installed and maintained.

B. All members and their geometry are as specified in the original manufacturer drawings
and are in good condition.

All required members are in place.
All bolts are in place and are properly tightened.
Tower is in plumb condition.

All member protective coatings are in good condition.

@ mm oo

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

URS is not responsible for any modifications completed prior to or hereafter in which URS is not
or was not directly involved. Modifications include but are not limited to:

A. Adding antennas
B. Removing/replacing antennas
C. Adding coaxial cables

URS hereby states that this document represents the entire report and that it assumes no liability
for any factual changes that may occur after the date of this report. All representations,
recommendations, and conclusions are based upon information contained and set forth herein. If
you are aware of any information which conflicts with that which is contained herein, or you are
aware of any defects arising from original design, material, fabrication, or erection deficiencies,
you should disregard this report and immediately contact URS. URS disclaims all liability for any
representation, recommendation, or conclusion not expressly stated herein.

Ongoing and Periodic Inspection and Maintenance:

After the Contractor has successfully completed the installation and the work has been accepted,
the owner will be responsible for the ongoing and periodic inspection and maintenance of the
tower.

The owner shall refer to TIA/EIA-222-F for recommendations for maintenance and inspection.
The frequency of the inspection and maintenance intervals is to be determined by the owner
based upon actual site and environmental conditions. It is recommended that a complete and
thorough inspection of the entire tower structural system be performed at least yearly and more
frequently as conditions warrant. According to TIA/EIA-222-F section 14.1, Note 1: It is
recommended that the structure be inspected after severe wind and/or ice storms or other
extreme loading conditions.
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6. ANALYSIS DATA
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TOWER REINFORCEMENT DRAWINGS SK-1 THROUGH SK-3
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GENERAL CONSTRUCTION NOTES

1.

ALL WORK SHALL COMPLY WITH THE CONNECTICUT STATE BUILDING AND UFE
SAFETY CODES, SUPPLEMENTS AND AMENDMENTS.

CONTRACTOR IS TO REVIEW ALL DRAWINGS AND NOTES IN THE CONTRACT
DOCUMENT SET. CONTRACTOR SHALL COORDINATE ALL WORK SHOWN IN THE
SET OF DRAWINGS. THE CONTRACTOR SHALL PROVIDE A COMPLETE SET OF
DRAWINGS TO ALL SUB—CONTRACTORS AND ALL RELATED PARTIES. THE
SUB—CONTRACTORS SHALL EXAMINE ALL THE DRAWINGS AND SPECIFICATIONS
FOR THE INFORMATION THAT AFFECTS THEIR WORK.

CONTRACTOR SHALL PROVIDE A COMPLETE BUILD—OUT WITH ALL FINISHES,
STRUCTURAL, MECHANICAL, AND ELECTRICAL COMPONENTS AND PROVIDE ALL
ITEMS AS SHOWN OR INDICATED ON DRAWINGS OR WRITTEN IN SPECIFICATIONS.

CONTRACTOR SHALL FURNISH ALL MATERIAL, LABOR AND EQUIPMENT TO
COMPLETE THE WORK AND FURNISH A COMPLETED JOB ALL IN ACCORDANCE
WITH LOCAL AND STATE GOVERNING AUTHORITIES AND OTHER AUTHORITIES
HAVING LAWFUL JURISDICTION OVER THE WORK.

CONTRACTOR SHALL SECURE AND PAY FOR ALL PERMITS AND ALL INSPECTIONS
REQUIRED AND SHALL ALSO PAY FEES REQUIRED FOR THE GENERAL
CONSTRUCTION AND ELECTRICAL SUB—CONTRACTORS SHALL PAY FOR THEIR
PERMITS.

CONTRACTOR SHALL MAINTAIN A CURRENT SET OF DRAWINGS ON SITE AT ALL
TIMES AND ENSURE THE DISTRIBUTION OF NEW DRAWINGS TO
SUB—CONTRACTORS AND OTHER RELEVANT PARTIES AS SOON AS THEY ARE
MADE AVAILABLE. ALL OLD DRAWINGS SHALL BE MARKED VOID AND REMOVED
FROM THE CONTRAGT AREA. CONTRACTOR SHALL FURNISH ‘AS—BUILT' SET OF
DRAWINGS TO OWNER UPON COMPLETION OF PROJECT.

INSTALLATION OF THIS WIRELESS COMMUNICATIONS EQUIPMENT SITE REQUIRES
WORK IN THE IMMEDIATE VICINITY OF EXISTING OPERATING TELECOMMUNICATION
SYSTEMS. THE CONTRACTOR SHALL PROVIDE AND COORDINATE THE METHODS OF
PROTECTION WITH THE VARIOUS TELECOMMUNICATION CARRIERS AND THE TOWER
OWNER. THERE SHALL BE NO INTERRUPTION OF OPERATION WITHOUT TIMELY
COORDINATION WITH AND APPROVAL BY THE VARIOUS COMMUNICATIONS
OPERATORS INCLUDING THE CONNECTICUT STATE POLICE.

ALL EQUIPMENT AND PRODUCTS PURCHASED ARE TO BE REVIEWED BY
CONTRACTOR AND ALL APPLICABLE SUB—CONTRACTORS FOR ANY CONDITION PER
MFR'S RECOMMENDATIONS. CONTRACTOR TO SUPPLY THESE ITEMS AT NO COST
TO OWNER OR ARCHITECT.

CONTRACTOR SHALL BE RESPONSIBLE FOR ALL ON—SITE SAFETY FROM THE
TIME THE JOB IS AWARDED UNTIL ALL WORK IS COMPLETE AND ACCEPTED BY
THE OWNER.

. CONTRACTOR TO REVIEW ALL SHOP DRAWINGS AND SUBMIT COPY TO ARCHITECT

FOR REVIEW. DRAWINGS MUST BEAR THE CHECKER'S INITIALS BEFORE
SUBMITTAL TO THE ARCHITECT FOR REVIEW.

. THE CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS, ELEVATIONS, ANGLES,

AND EXISTING CONDITIONS AT THE SITE, PRIOR TO FABRICATION AND/OR
INSTALLATION OF ANY WORK IN THE CONTRACT AREA. SUBMIT ANY
DISCREPANCIES FROM THE DRAWINGS TO THE ARCHITECT.

. THE CONTRACTOR IS SOLELY RESPONSIBLE TO DETERMINE CONSTRUCTION

PROCEDURE AND SEQUENCE, AND TO ENSURE THE SAFETY OF THE EXISTING
STRUCTURE AND TS COMPONENT PARTS DURING CONSTRUCTION. THIS INCLUDES
THE ADDITION OF WHATEVER SHORING, BRACING., UNDERPINNING, ETC. THAT
MAY BE NECESSARY.

. CONTRACTOR TO CONTACT "CALL BEFORE YOU DIG” AT 1-800-922-4455 TO

VERIFY AND IDENTIFY THE EXACT LOCATIONS OF ALL UNDERGROUND UTILITIES
AND OBSTRUCTIONS IDENTIFIED PRIOR TO COMMENCING WORK IN THE CONTRACT
AREA,

. CONTRACTOR SHALL COMPLY WITH OWNER ENVIRONMENTAL ENGINEER ON ALL

METHODS AND PROVISIONS FOR ALL EXCAVATION ACTIVITIES INCLUDING SOIL
DISPOSAL. ALL BACKFILL MATERIALS TO BE PROVIDED BY THE CONTRACTOR.

. DIMENSIONS OF EXISTING TOWER ARE BASED ON MANUFACTURER'S DRAWINGS

PREPARED BY ROHN INDUSTRIES, INC., DATED DECEMBER 1992, AND ARE NOT
GUARANTEED, CONTRACTOR SHALL TAKE FIELD DIMENSIONS AS NECESSARY TO
ASSURE PROPER FIT OF ALL FINISHED WORK AND SHALL ASSUME FULL
RESPONSIBILITY FOR THEIR ACCURACY. WHEN SHOP DRAWINGS BASED ON FIELD
MEASUREMENT ARE SUBMITTED FOR REVIEW, DIMENSIONS ARE PROVIDED FOR
THE ENGINEER'S REFERENCE ONLY.

. TOWER INVENTORY IS BASED ON INFORMATION OBTAINED BY CONNECTICUT

STATE POLICE DATED FEBRUARY 2014 AND INFORMATION OBTAINED FROM
VERIZON WIRELESS DATED JUNE 2014.

. CONTRACTOR TO VERIFY REQUIRED CLEARANCES INCLUDING BUT NOT LIMITED TO

EXISTING BUILDINGS, EQUIPMENT PADS AND SHELTERS PRIOR TO COMMENCING

. THE CONTRACTOR IS RESPONSIBLE FOR THE STABILTY OF THE STRUCTURE

DURING CONSTRUCTION., NO MEMBER OF THE TOWER SHALL BE LEFT
DISCONNECTED FOR THE NEXT WORKING DAY. THE CONTRACTOR SHALL BE
AWARE OF WEATHER AND WIND CONDITIONS AND NOT PERFORM MEMBER
REPLACEMENT IN A WIND.

STRUCTURAL NOTES

SIRUCTURAL STEEL MATERIAL:

STRUCTURAL STEEL BEAMS, CHANNELS, PLATES......cccocmimmmimmmmiisinmsniicnmasisnsssieessinneees. AS6
STRUCTURAL ANGLES:

ANGLE SIZE 2-1/2"x2-1/2"1/4" AND SMALLER ... SRR .
ANGLE SIZE GREATER THAN 2-1/2"x2—1/2"x1/4" . A 572 Gr. 50
EXISTING TOWER LEG ROHN PIPE ... .. A 572-Gr. 50

STRUCTURAL STEEL SHALL CONFORM E ASTM

SPECIFICATION, AS REFERENCED IN THE CODE.

UNLESS OTHERWISE NOTED, ALL STEEL WiLL BE GALVANIZED IN ACCORDANCE WITH ASTM
123 AFTER FABRICATION. TOUCH UP ALL DAMAGED GALVANIZED STEEL WITH APPROVED
COLD ZINC, "GALVANOX", "DRY GALV", "ZINC—IT", OR APPROVED EQUIVALENT, IN
ACCORDANCE WITH MANUFACTURERS GUIDELINES. TOUCH—UP DAMAGED NON GALVANIZED
STEEL WITH SAME PAINT APPLIED IN SHOP OR FIELD.

SHOP AND ERECTION DRAWINGS SHALL BE SUBMITTED FOR ALL STRUCTURAL STEEL WORK
IN ACCORDANCE WITH THE CONTRACT DOCUMENTS. SUBMIT 2 SETS OF PRINTS FOR THE
ENGINEER REVIEW.

MILL BEARING ENDS OF COLUMNS, STIFFENERS, AND OTHER BEARING SURFACES TO
TRANSFER LOAD OVER ENTIRE CROSS SECTION.

THE OMISSION OF ANY MATERIAL THAT WAS SHOWN ON THE CONTRACT DRAWINGS SHALL
NOT RELIEVE THE CONTRACTOR OF PROVIDING THE SAME.

CONNECTIONS / FIELD ASSEMBLY:

BOLTED CONNECTIONS: UNLESS OTHERWISE NOTED, ALL JOINTS ARE SLIP CRITICAL TYPE,
REQUIRING 5/8" DIA, A325—N BOLTS, A563 NUTS AND F436 WASHERS, ALL GALVANIZED.
BEVELED WASHERS SHALL BE USED ON BEAM FLANGES HAVING A SLOPE GREATER THAN
1:20.

STRUCTURE IS DESIGNED TO BE LEVEL AND PLUMB, SELF—SUPPORTING AND STABLE
AFTER WORK IS COMPLETED

COMMENCEMENT OF WORK WITHOUT NOTIFYING THE ENGINEER OF ANY DISCREPANCIES
WILL BE CONSIDERED ACCEPTANCE OF PRECEDING WORK.

INSPECTIONS:

SPECIAL INSPECTIONS ARE REQUIRED PER THE CODE FOR STRUCTURAL STEEL WORK.
OWNER WILL SUPPLY THE SERVICES OF A SPECIAL INSPECTOR AND TESTING AGENTS AS
REQUIRED. CONTRACTOR SHALL COORDINATE INSPECTIONS OF FABRICATOR'S AND

ERECTOR'S WORK AND MATERIALS TO MEET THE REQUIREMENTS OF THE STATEMENT OF
SPECIAL INSPECTIONS FOR THIS PROJECT.

COPIES OF TESTING AND INSPECTION REPORTS WILL BE PROVIDED TO THE OWNER,
BUILDING OFFICIAL, ENGINEER OF RECORD AND CONTRACTOR.
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EL 160"
INSTALL BENT PLATE "G" ON EXISTING
/ROHN 3.5 SCH 80 PIPE FOR EL. 140 — EL, 160
- | — ¢ EL 140
s />< INSTALL BENT PLATE "F" ON EXISTING
REPLACE EXISTING DIAGONAL :;‘ > /ROHN 4 SCH 80 PIPE FOR EL. 120 — EL. 140
12.5%2.5x3/16" WITH >
12.5%2.5x1 /4'j_ N
| EL 120"

INSTALL BENT PLATE "E" ON EXISTING
ROHN § SCH 40 PIPE FOR EL. 100 — EL. 120

\

REPLACE EXISTING DIAGONAL
12.5x2.5x1/4" WITH S
L2.5%2.5x3/8" e

REPLACE EXISTING DIAGONAL EL 100’
L2.5x2.5x1/4" WITH —
L2.5x2.5x5/16™

INSTALL BENT PLATE "D" ON EXISTING
ROHN 5 SCH 80 PIPE FOR EL. 80 - EL. 100

\

EL 80’

INSTALL BENT PLATE "C" ON EXISTING
ROHN 6 SCH 40 PIPE FOR EL. 60 — EL. 80

\

EL 80"

INSTALL BENT PLATE "B8" ON EXISTING
ROHN 6 SCH 80 PIPE FOR EL. 20 — EL. 60

\

| _EL 20"

INSTALL BENT PLATE "A" ON EXISTING

EXTERIOR TOWER EMBEDDED ROHN 8 SCH 40 PIPE FOR EL. 2 — EL. 20

(APPROX,) 2 FEET INTQ EXISTING
CONCRETE FOUNDATION —————

\

m
<

/ 1\ TOWER ELEVATION

SK—2 / SCALE: 1° = 30'—0°

NOTE:

THE EXISTING TOWER STRUCTURE IS COMPRISED OF AN QUTER TOWER AND AN INNER
TOWER, THE WORK TO REINFORCE THE EXISTING TOWER STRUCTURE IS REQUIRED ON THE
OQUTER TOWER ONLY. THE INNER TOWER IS NOT SHOWN FOR CLARITY.
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1/4"

WANTMON WAXIUM
(ZZZ7 7z Z2 ELEVATION | 4 claMPS / 20° SECTION | SPACING (IN.)
! w J WIDTH 160 — 140 20 / LEG 12
p - W (in.) 140 — 120 18 / LEG 13.25
120 — 100 18 / LEG 13.25
BENT PLATE G 4.500 /
100 - 80 18 / LEG 13.25
BENT PLATE F 5.000 80_— 60 12 / &G 2
60 — 40 12 / LG 20
BENT PLATE E 6.1250 40 - 20 12 / LEG 20
20 - 0 12 / LEG 20
BENT PLATE D 6.1250
BENT PLATE C 7.25 R R _
DIAGONAL
BENT PLATE B 7.25 MENEER —osg] \ /
- A R / -~ \
.
BENT PLATE A 9.3125 5 P B
°
o~
NOTE: & = —
PLATE SIZES ARE MINIMUM WIDTHS FOR BENDING OF 20° LONG (APPROX.) £
SEGMENTS CONSISTING OF 50 ksi STEEL (MINIMUM). FULL LENGTH 3 \ /
SEGMENTS ARE NOT REQUIRED, HOWEVER, LEGS SHALL BE REINFORCED i ~
WITH THE FEWEST NUMBER OF SEGMENTS POSSIBLE.
'9 - -~
/ 4"\ BENT PLATE DETAIL g
3
SK—3,/ SCALE: NTS. g - _
REINFORCED \»«
TOWER LEG TN
- ~

EXISTING TOWER LEG
/ TS, 5 LEG REINFORCEMENT
] I - L
| EXISTING FLANGE WELD || ST 3 \ AT TOWER SECTION
I TIGHT H :E]__‘ SK—3/ SCALE NTS.
_ BOLT i ) 3
JOINT "
| N
! U-BOLT—~__ : = 3
=_ |
F = B
I "3 | MAX, 0.C.
AL 2 | SPACING
| SEE TABLE
MAX, 0.C. SPACING
SEE TABLE —E
BENT PLATE LEG
REINFORCEMENT AT ENDS AT JOINTS
BETWEEN SEGMENTS BENT PLATE
REINFORCING
/ 2"\ REINFORCEMENT DETAIL
@ SCALE: N.TS. BOLT HOLE Ph
NOTE: BENT PLATE LEG REINFORCING SHALL -
BE PLACED AS CLOSE TO EXISTING FLANGE 1/2" THICK PLATE P
WELD AS POSSIBLE. (57%2.5")
(9/16"8 BOLT HOLE)
_\ |
i
TOWER LEG
DIAMETER ELEVATION Dc Le We te Pl Pw Pt Ph
(in.) Pl
4 0.D. 140" — 160' | 1/2" |5 1/27| 4 1/8%| 2~ |6 1/2°|2 1/2"| 1/2" | 9/16”
45 0D. | 120° — 140 | 1/27 |5 3/4" |4 9/16"] 27 7 3 | 172 [ es16” £
5563 0.0. | 80' — 120’ | 5/8°| 7 |5 9/16" 2" " 3" 1/27 | 11718
6.625 0D. | 20' — 80" | 3/4" |8 3/4"|6 3/4"| 3" 107 3" 1/27 |13/167
8625 00.| 0o - 200 | 3/4 |10 1748 3/47| 37 | 12" 3 | 1727 [13/16”
| We [ oe |
r L 1
/" 1"\ U-BOLT FOR LEG REINFORCEMENT
SK—3/ SCALE: 6" = 1—0"
NOTES:
U—BOLT DISTANCE FROM END OF BENT PLATE SHALL BE 3" (MAX.) FROM END, U.N.0. U—BOLT
MATERIAL SHALL BE (AT MINIMUM) GRADE 2 ASTM J429 HOT DIPPED GALVANIZED.
BENT PLATE LEG REINFORCEMENT SHALL HAVE ENDS BUTTED AGAINST EACH OTHER TO MINIMIZE
GAPS BETWEEN THE REINFORCEMENT. BENT PLATE LEG REINFORCING SHALL BE, AT MINIMUM,
EQUIVALENT TO THE DETAILS SHOWN,
PROJECT WO, i )
36917431 e No.
verizon wieless SK—-3
500 ENTERPRISE DRIVE | REV.| DATE: DESCRIPTION )
ROCKY HILL, CONNECTICUT
BUTTERNUT HOLLOW ROAD ('scate: As NOTED )(otes 01/30/15 :)
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TOWER LEG REINFORCEMENT - CALCULATION DATA
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PLS-TOWER INPUT / OUTPUT SUMMARY

36917431.00000 180" Self Supporting Tower with Stack-N-Bolt System 1/30/2015
VZ5-182 Rev.1 Greenwich, CT
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PLS-TOWER NODE LOCATIONS

36917431.00000 180" Self Supporting Tower with Stack-N-Bolt System 1/30/2015
VZ5-182 Rev.1 Greenwich, CT



wer Version 10.62, Friday, January 30, 2015

ideformed geometry displayed
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\deformed geometry displayed




PLS-TOWER MEMBER LOCATIONS

36917431.00000 180’ Self Supporting Tower with Stack-N-Bolt System 1/30/2015
VZ5-182 Rev.1 Greenwich, CT



wer Version 10.62, -Friday, January 30, 2015 }

1deformed geometry displayed
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wer Version 10.62, Friday, January 30, 2015

1deformed geometry displayed
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wer Version 10.62, Friday, January 30, 2015
\deformed geometry displayed
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ideformed geometry displayed
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PLS-TOWER DETAILED OUTPUT

36917431.00000 180’ Self Supporting Tower with Stack-N-Bolt System 1/30/2015
VZ5-182 Rev.1 Greenwich, CT
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CONNECTION BETWEEN TOWERS EVALUATION

36917431.00000 180’ Self Supporting Tower with Stack-N-Bolt System 1/30/2015
VZ5-182 Rev.1 Greenwich, CT



URS Page _of

Job 180' ROHN SSV Tower w/ SNB Reinf. - Greenwich Project No. VZ5-182R1 Sheet 1 of 1

Description Tower Connection Computed by MCD Date ' 01/30/15
Checked by Date

Bolt Diameter

Bolt Shear Capacity

Shear Plane Area

Yield Strength of Plate

Plate Capacity

U-Bolt Size

U-Bolt Area

Connection Capacity

Max Connection Spacing

Connection Capacity per Foot

Max Connection Force

Connection Spacing in PLS-Tower

Connection Force per Foot

Percent Capacity

3
Dia = —in
bolt 4

Capacity,,;; := 5.3ip Per AISC 9th Edition p. 4-5 for 3/4" A325 slip critical bolt

Area = in i in + lin 2
= —1n:| —1 .

plate 8 4 Areaplate = 0.6563in

prlate = 36ksi

Capacityplate b Areaplate'prlate Capacitypl.,jlte = 23.625kip
) 1,

Dia 01t = Em

B . Diaypolt 2
"ubolt = T T Area 1 = 0.392%in

FYubolt = 58ksi
Capacity, o1t = Areapon - Fyubolt Capacity ot = 22.7765kip
Capacity .o nnection == min(CapacitybOl,[,Capacityp]ate ,Capacityubolt)

Capacity o nection = 9-3Kip
Spacing = 5ft

Capacity . onnection ki
] . P
Capacityy = Spacing Capacity] g = 1'06F

Finax:= 10.58%kip

SpaCingPLS.Tower = 10ft

Fl‘ll ax

SpaCi"gPLS.T{Jwer

Force| p:= Forcep p = 1.0581-kip

ForceLF

Percent

Percent capacity = 74.9-%

capacity = 7/
(; CapacityLF)

Note: 1/3 increase in allowable stress per TIA/EIA-222-F is NOT included in these calculations




FOUNDATION EVALUATION

36917431.00000 180" Self Supporting Tower with Stack-N-Bolt System 1/30/2015
VZ5-182 Rev.1 Greenwich, CT



m Page of

Job 180' ROHN SSV Tower w/ SNB Reinf. - Greenwich Project No. VZ5-182R1 Sheet of
Description Overturning Moment Calculation Computed by MCD Date 01/30/15
Checked by Date

From PLS-Tower Output Summary

Summary of Joint Support Reactions For All Load Cases:

Load Case Joint Long. Tran. Vert. Shear Tran. Long. Vert. Bending Found.
Label Force Force  Force Force Moment Moment Moment Moment Usage
(kips) (kips)  (kips) (kips)  (ft-k) (ft-k) (ft-k) (ft-k) %
W+ -90deg RohnJP 9.86 1.94 19.63 10.05 0.7 3.96 -0.03 4.02 0
W+l -90deg SNB-JP 22.94 3.19 19.42  23.16 0.74 6.75 0.03 6.79 0
W+l -90deg RohnJ1 3 6.68 24925 7.33 0.79 -0.63 0.01 1.01 0
W+ -90deg  RohnJ2 -12.85  23.79 -210.4  27.04 -8.17 -3.24 0.01 6.97 0
W+ -90deg SNB-J1 1.42 5.65 296.17 5.83 0.71 0.14 -0.02 0.72 0
W+ -90deg SNB-J2 -2436 4527 -257.64 5141 -11.15 -6.77 -0.01 13.04 0
W+l -60deg RohnJP 0.21 1.57 149.29 1.58 -0.5 229 -0.02 2.34 0
W+l -60deg SNB-JP 6.91 2.68 175.5 7.41 0.73 3.25 0.03 3.33 0
W+l -60deg  RohnJ1 -1.33 0.52 149.16 1.42 1.78 -1.49 0.02 2.32 0
W+l -60deg RohnJ2 -1466  25.22 -239.97  29.17 -6.33 -3.72 0 7.34 0
W+ -60deg  SNB-J1 -5.76 -4.66 175.4 7.41 3.19 -0.98 -0.03 3.33 0
W+l -60deg SNB-J2 -27.45  47.52 -292.96 5488 -11.97 -6.92 0 13.83 0
W+l 0 deg RohnJP -11.46 -0.09 302.83 11.46 0.06 0.27 0 0.28 0
W+ 0 deg SNB-JP -12.71 -0.01 361.65 12.71 0.01 -0.96 0 0.96 0
W+ 0 deg RohnJ1 -11.86 -16.88 -122.12  20.63 4.68 -3.54 0.03 5.87 0
W+ 0 deg RohnJ2 -11.7 16.97 -122.24  20.61 -4.73 -3.45 -0.02 5.85 0
W+ 0 deg SNB-J1 -23  -33.76 -1561.8 40.85 9.48 -4.86 -0.02 10.66 0
W+ 0 deg SNB-J2 -22.98  33.77 -151.9  40.85 -9.49 -4.85 0.02 10.66 0
W+l 60 deg RohnJP 0.21 -1.66 149.29 1.67 0.55 2.29 0.02 2.35 0
W+ 60deg  SNB-JP 6.91 -2.7 175.5 7.42 -0.72 3.25 -0.03 3.33 0
W+ 60 deg RohnJ1 -14.73 -25.18 -239.86  29.17 6.31 -3.76 0 7.34 0
W+ 60 deg RohnJ2 -1.25 -0.48 149.05 1.34 -1.81 -1.44 -0.01 2.31 0
W+ 60deg  SNB-J1 -27.45 -47.52 -292.86 5488 11.97 -6.92 0 1383 0
W+l 60deg  SNB-J2 -5.75 4.66 175.3 7.4 -3.19 -0.98 0.03 3.34 0
W+ 90 deg RohnJP 9.86 -1.95 19.63  10.05 0.71 3.96 0.03 4.02 0
W+ 90deg SNB-JP 22.94 -3.19 1942 23.16 -0.74 6.75 -0.03 6.79 0
W+ 90 deg RohnJ1 -12.85 -23.79 -210.29 27.04 6.17 -3.24 -0.01 6.97 0
W+ 90 deg RohnJ2 3 -6.68 249.14 7.32 -0.79 -0.63 -0.01 1.01 0
W+l 90deg  SNB-J1 -24.36  -45.27 -257.54  51.41 11.15 -6.76 0.01 13.04 0
W+l 90deg  SNB-J2 1.42 -5.65 296.07 5.83 -0.71 0.14 0.02 0.72 0
DL +Ice Only RohnJP 9.78 0 19.65 9.78 0 3.98 0 3.98 0
DL +Ice Only SNB-JP 22.79 0 19.39 22.79 0 6.8 0 6.8 0
DL + Ice Only RohnJ1 -4.89 -8.47 19.52 9.78 345 -1.99 0 3.98 0
DL + Ice Only RohnJ2 -4.89 8.47 19.41 9.78 -3.45 -1.99 0 3.98 0
DL + Ice Only SNB-J1 -11.39  -19.74 19.28 2279 5.89 -3.4 0 6.8 0
DL +Ice Only SNB-J2 -11.4 1974 19.18 2279 -5.89 -3.4 0 6.8 0
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Page
180’ ROHN SSV Tower w/ SNB Reinf. - Greenwich Project No. VZ5-182R1 Sheet
Overturning Moment Calculation Computed by MCD Date
Checked by Date
Load Case Joint Vert. Leg Total Shear | Total
Label |Tower Moment JMoment Moment Shear
Forces (k) JArm (ft) |(ft-k) (ft-k) (k) (k)
W+1-90 deg  |RohnJP -0.02 0.00 0.00 10.05
W+ -90 deg  |SNB-JP 0.03 0.00 0.00 23.16
W+ -90 de RohnJ1 229.73 11.42 2623.52 7.33
W+ -90 deg RohnJ2 | 229.81| 11.42] _ 2624.43| 104039 5704 1248
W+ -90 deg |SNB-J1 276.89 9.42 2608.30 5.83
W+ -90 deg |SNB-J2 -276.82 -9.42 2607.64 51.41
W+ -60 deg  JRohnJP 129.64 6.60 855.62 1.58
W+l 60deg {SNB-JP 156.11 5.44 849.24 7.41
W+l -60 deg {RohnJ1 129.64 6.60 855.62 1.42
W+ 60deg [RohnJ2 | 250.38] -13.18]  3418.63| 1°2245[ 2917 1019
W+ -60 deg  ISNB-J1 156.12 5.44 849.29 7.41
W+l -60deg |SNB-J2 -312.14] -10.88 3396.08 54.88)
W+ 0 deg RohnJP 283.18] 13.18 3732.31 11.46
W+l 0 deg SNB-JP 342.26] 10.88 3723.79 12.71
W+l 0 de RohnJ1 -141.64 -6.60 934.82 20.63}
W+l 0 deg RohnJ2 -141.65 -6.60 934.89 ILL97:5 20.61 laed
W+l 0 deg SNB-J1 -171.08 -5.44 930.68 40.85
W+l 0 deg SNB-J2 -171.08] -5.44 930.68 40.85
W+ 60 deg RohnJP 129.64 6.60 855.62 1.67
W+l 60 deg SNB-JP 156.11 5.44 849.24 7.42
W+l 60 de RohnJ1 -259.38] -13.18 3418.63 29.17
WiT60 deg|Ronnz | 125,64 6560 855.62| 02249 1.34] 1019
W+l 60 deg SNB-J1 -312.14] -10.88 3396.08 54.88
W+l 60 deg SNB-J2 156.12 5.44 849.29 7.404
W+l 90 deg RohnJP -0.02 0.00 0.00 10_05I
W+ 90 deg SNB-JP 0.03 0.00 0.00 23.16
W+l 90 deg RohnJ1 -229.81] -11.42 2624.43 27.04
W+l 90 deg RohnJ2 229.73] 11.42 2623.52 10463.9 7.32 e
W+l 90 deg SNB-J1 -276.82 -9.42 2607.64 51.41
W+ 90 deg SNB-J2 276.89| 9.42 2608.30 5.83

Forces taken from PLS-Tower output with DL + Ice Only load case
subtracted from Vertical Tower Forces

Dimensions taken from CAD drawing




URS Page of

Job 180' ROHN SSV Tower w/ SNB Reinf. - Greenwich _Project No. VZ5-182R1__ Sheet 1 of 4_
Description Foundation Analysis Computed by MCD Date 01/30/15
Checked by Date

PIER AND MAT FOUNDATION ANALYSIS - 3 PIERS

TOWER FORCES: FOOTING DIMENSIONS:
Moment Caused by Tower M, := 11187.2kip-ft Width of Footing Wp = 36.5ft
Shear at Base of Tower S, := 147.1-kip Overall Depth of Footing Dy := 3.5t
Height of Tower H, := 180-ft Thickness of Footing Tp = 6.0t
Width of Tower at Base Wi = 22.833ft
Weight of Tower WT, := 119.1kip
MATERIAL PROPERTIES:
Compressive Strength of Concrete fc := 3000psi Unit Weight of Soil g := 130-pef
Yield Strength of Steel Reinforcement fy := 60000 psi Unit Weight of Concrete Yo = 150 pef
Internal Friction Angle of Sail ¢ = 36:deg Depth to Neglect n:= 0-ft
Allowable Bearing Capacity qg := 4000 psf Cohesion of Clay Type Soil o= O-ksf
Note: Use 0 for Sandy Soil
1+ sin(tbs)
Coefficient of Lateral Soil Pressure K. = ——= Kp =3.8518
P 1 - sin((b )
]

) - 3 1=0Offset
? =
What is Position of Center of Tower with respect to Center of Pad? 2=Not Offset Pos; wer = 2
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FOUNDATION OVERVIEW

TOWER LEG
Lpag T Wt H GROUND LEVEL
1
| [t
TF
! I
Df ~ wf o
ELEVATION
- Wf -
i ]
s
i
w12
~30°7
Wi
C/L. TOWER Wt cos 30°
~= T=r e 2 §
(Wt cos 30°)3
AXIS OF MAX BENDING ’ !
\5 | | i 1
Lap wWi72
MOMENT ARM

C/L TOWER

PLAN
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STABILITY OF FOOTING

Factor of Safety Req'd: FSreq =20

Passive Pressure: Pon = Kpygn + 0-2-\/§

Pot = Kpig(Dp = Tg) + 2. [K,

P if[n < (D¢ = Tg), Pyts P

top - pt*p
PbOt = Kp"{st + ¢-2- /K.p
P = 1:‘top + Ppot
ave -’ 2
Shear: Tpp=ifn < (Df - Tf)’Tf’(Df - n)]
App = Wi Tpp
Ultimate Shear: Sy = Pave: App
Weight of WT, = (wfz-Tf)-qc
Concrete Pad:
Weight of Soil: WTg =0
above Footing:
_ _ (Df - n)z-tan((i)s)
Weight of Sail WT, = We |~
Wedge at back face: 2
Distance to center of W W,-cos(30-deg) Y
f t g f
Tower Leg from Edge X, := — - —«— Xip = — -
of Footing: 2 2 2
Xy = if(Postower . 1’th’th)
Pt e . We [Wt-cos{m-deg) )
itiona set o X =——— X =0
ffl * 12
Footing: © 2 3 °
Xoff = if(Postower = 1, X011 ’XoffZ)
5 = We We Tpp
Resisting Moment: M, = (WTc + WTsl)'T + WT,: - " Xor | + Su~T + WT,-

Overturning Moment: M _,:= M, + St-(Tf) + WT X gr

MI‘
Factor of Safety: FS:= —

ot

SafetyCheck := if (FS > FS "Okay","No Good")

req’

Ppn = 0-ksf

Ppt =-1.2518-ksf

Ptop = 0-ksf

Ppot = 1.7526-ksf
P, e = 0.8763 ksf

Tpp =35ft

2
App =127.75-ft
Sy = 111.9465-kip

WT, = 1199.025-kip

WTy; = 0-kip

WT,, = 21.1156-kip

W;-cos(30-deg)

X; = 11.6587 -1t

Xoff = 0-ft

(Wf + _Tpp't:“(q’S)J

M, = 24975.003-kip-ft

M, = 12069.8-kip-ft

FS =2.07

SafetyCheck = "Okay"




Job 180' ROHN SSV Tower w/ SNB Reinf. - Greenwich Project No.

Page of

VZ5-182R1__ Sheet’4 of "4 _

Description Foundation Analysis

Computed by

Date ' 01/30/15

Checked by

Date

BEARING PRESSURE CHECK:

Pressure Applied:

LOAD = WT_ + WT; + WT,

Amat == W ¢
Wf3

A= e

LOADy; My
P max -~ Amat S

LOADyy My
Pmm - Amat §
MaxPressure := if (Pmax <ds,

MinPressure := if[(Pmin > 0)'(Pmin < qs),"Okay" ,"No Good"

Distance to Resultant of Pressure Distribution;

Distance to Kern:

Since Resultant Force is Not in Kern, Area to which Pressure is Applied Must be Reduced.

Eccentricity:

Adjusted Soil Pressure:

Revised Maximum:

. Pmax 1
Xp B Pmax_Pmin 3
W
Xk = E
3

Mt

A T OAD.
LOAD,

2-LOAD,
= ———
We
3Wf 7 — €
max = if(xp B Xk’qa’Pmax)

PressureCheck := if| (qmax

"Okay","No Good")

<qg,"Okay","No Good")

LOAD; , = 1318.125-kip

tot =

Apat = 1332.25-ﬁ2
3
S = 8104.5208-ft

Ppoax = 2-4787-ksf

Pin = —0-4999-ksf

MaxPressure = "Okay"

MinPressure = "No Good"

Xp =10.1248-ft

X = 12.1667-ft

e =9.1568
q, = 2.6476-ksf

Apax = 2-6476-kip

PressureCheck = "Okay"




