Robinson+Cole o . BALDIN

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
April 9, 2015

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

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
100 Universal Drive, North Haven, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains twelve (12)
wireless telecommunications antennas at the top of an existing 80-foot self-supporting lattice
tower at 100 Universal Drive in North Haven (the “Property”). The tower and underlying
property are owned by CSX Transportation. The Council approved Cellco’s use of this tower in
1997. Cellco now intends to modify its facility by replacing nine (9) of its existing antennas with
three (3) model LNX-6514DS-VTM, 700 MHz antennas; three (3) model HBXX-6516DS-VTM,
1900 MHz antennas; and three (3) model HBXX-6516DS-VTM, 2100 MHz antennas, all at the
same 80-foot level on the tower. Cellco also intends to install three (3) remote radio heads
(“RRHs”) behind its 1900 MHz antennas and one (1) HYBRIFLEX™ antenna cable. Included
in Attachment 1 are specifications for Cellco’s replacement antennas, RRHs and
HYBRIFLEX™ cable.

Please accept this letter as notification pursuant to R.C.S.A. § 16-505-73, 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 Michael J. Freda, First Selectman
for the Town of North Haven. A copy of this letter is also being sent to CSX Transportation,
Inc., 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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l. The proposed modifications will not result in an increase in the height of the
existing tower. Cellco’s replacement antennas and RRHs will be installed on its existing antenna
platform at the 80-foot level on 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 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 General Power Density table with Cellco’s modified facility is included in
Attachment 2.

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 can support Cellco’s proposed modifications. (See
Structural Analysis 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).

Sincerely,

P

I

Kenneth C. Baldwin

Enclosures

Copy to:
Michael J. Freda, North Haven First Selectman
CSX Transportation, Inc.
Tim Parks 3
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Product Specitications COMMSCOPE'

[ POWERED BY ﬂ'"nl D.'"']

LNX-6514DSVIM

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

e Great solution to maximize network coverage and capacity

. \‘A/ . e Excellent gain, VSWR, front-to-back ratio, and PIM specifications for robust network
5 ~ v performance
e — o Ideal choice for site collocations and tough zoning restrictions

e 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 +45° +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°|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. All righls reserved. All rodemarks identified by ® or ™ are registered rademarks, respectively, of CommScope. page 1 of 2

All specifications are subject fo change without nofice, See www,commscope.com for the most current informalion, Revised: March 10, 2015 April 6, 2015



Product Specitications

INX-6514DSVIM

Operating Frequency Band

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

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

181.0 mm | 7.1in
1847.0 mm | 72.7in
301.0mm | 11.9in
14.2kg | 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

IS0 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

A i

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
downtiit 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.

©2015 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope.
All specifications are subject to change without nofice. See www.commscope.com for the most current information. Revised: March 10, 2015

page 2 of 2
April 6, 2015



Product Specitications

HBXX-6516DSVIM

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

compatible

COMMSCOPE’

[ POWERED BY

P

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

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

performance

e ldeal choice for site collocations and tough zoning restrictions

e Great solution to maximize network coverage and capacity

o 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
Gain by all Beam Tilts, average, dBi
Gain by all Beam Tilts Tolerance, dB

Gain by Beam Tilt, average, dBi

Beamwidth, Horizontal, degrees
Beamwidth, Horizontal Tolerance, degrees
Beamwidth, Vertical, degrees

Beamwidth, Vertical Tolerance, degrees
Beam Tilt, degrees

USLS, dB

Front-to-Back Total Power at 180° + 30°, dB
CPR at Boresight, dB

CPR at Sector, dB

Isolation, dB

VSWR | Return Loss, dB

PIM, 3rd Order, 2 x 20 W, dBc

Input Power per Port, maximum, watts
Polarization

Impedance

General Specifications

Antenna Brand

Antenna Type

Band

Brand

Operating Frequency Band
Number of Ports, all types

Mechanical Specifications

Color

Lightning Protection
Radiator Material
Radome Material

RF Connector Interface

©2014 CommScope, Inc. Al rights reserved. All irademarks identified by ® or ™ are registered rademarks, respectively, of CommScope.

1710-1880

17.2
+0.3
0°]17.0
5°]17.3
10°]17.0
67
+£2.7
7.5
+0.5
0-10
18
26
22
9
30
1.4 ] 15.6
-153
350
+45°
50 ohm

Andrew®

DualPol® single band, quad
Single band

DualPol® | Teletilt®
1710 - 2180 MHz

4

Light gray

dc Ground

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

1850-1990

17.2
+0.3

0°}17.1
5°|17.4
10°17.0

66
+2.3
7.0
+0.4
0-10
19
26
22
9
30
1.4 | 15.6
-153
350
+45°
50 ohm

All specifications are subject lo change. See www.commscope.com for the most current informalion. Revised: June 11, 2014

1920-2180

17.5
+0.5

0°]17.4
5°17.7
10°117.2

64
+3.5
6.6
0.4
0-10
19
26
22
9
30
1.4 | 15.6
-153
350
+45°
50 ohm

page 1 of 2
June 16, 2014



Product Specifications COMMSCOPE
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HBXX-6516DSVIM

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

compatible

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

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

o Ideal choice for site collocations and tough zoning restrictions
e Great solution to maximize network coverage and capacity
[ 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 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°]17.4 5°117.7
10°]17.0 10°]17.0 10°}17.2

Beamwidth, Horizontal, degrees 67 66 64

Beamwidth, Horizontal Tolerance, degrees +2.7 +2.3 +3.5

Beamwidth, Vertical, degrees 7.5 7.0 6.6

Beamwidth, Vertical Tolerance, degrees +0.5 +0.4 +0.4

Beam Tilt, degrees 0-10 0-10 0-10

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

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

©2014 CommScope, Inc, All rights reserved. All irademarks identified by ® or ™ are registered rademarks, respeciively, of CommScope. page 1 of 2

All specificalions are subject to change. See www.commscope.com for the most current information. Revised: June 11, 2014 June 16, 2014
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2 Aluminurm corrugated armor with ouisianding bending characteristics

RFS’ HYBRIFLEX Remote Radio Head (RRH) hybrid feeder cabling solution combines
optical fiber and DC power for RRHs in a single ightweight aluminum corrugated
cable, making it the world’s rnast innovative solution for RRH deployments,

ft was developed to reduce installation complexity and costs at Cellular sites. HYBRIFLEX
allows mobile operators deploying an RRH architecture to standardize the RRH
installation process and eliminate the need for and cost of cable grounding. HYBRIFLEX
comnbines optical fiber (multi-mode or single-mode) and power in a single corrugated
cable. It elirinates the need for junction boxes and can connect multiple RRHs with a
single feeder. Standard RFS CELLFLEX® accessories can be used with HYBRIFLEX caple.
Both pre-connectorized and on-site options are avallable,

e L

insiallation fime and enables mechanical proteciicn and shielding
> 5are accessories as 1 5/8" coaxial cable
» Quter conductor grounding - Eliminates typical grounding requiremanis an
installaiion cos5ts
Lightweight sojution and compact design - Decreases iower lnading
Robust cabling ~ Eliminatas need for expensive zable irays and ducis

@

o

E-494

Installation of tight bundled fiber optic cable pairs directly to the RRH ~ Raducas CAPEX
and wind Inad by eliminating nead for interconnection

Optical fiber and power cables housed in single corrugated cable = Savas CAPZX by
standarsdizing RRH cable installation and reducing installation reqguirsments

o

Q

RIFLEX™ RRH Hybrid Feeder Cabling Solution, 1-5/8”, Single-Modle Fiver

> Qutdoor polyethyiens jacket - Ensures long-lasiing cakie proiaclion
1
Outer Conductor Armor Carrugated Aluminum [mm Gny) 46.511.83)
lackst Polyethylens, PE [rmm {in)] 50.3 (198}
UV-Protection individual and External Jacket Yes
Weight, Approximate kg/m (Ib/fy] 19(1.30)
Mirurum Benching Radius, Single Bending mm (in)] 200 /8)
Minimum Bending Radius, Repeated Bending mm (in)] 500 (20)
Recormmended/Maximum Clamp Spacing m (fuf 10/12(325/40)
DC-Resistance Quter Conductor Armor [/km (O/1000F)] 068 (0.205)
DC-Resistance Power Cablz, 8 dmm? (8AWG) [Q/km (©/10006f0] 2.1 (0.307)
Version Single-mods OM3
Quanuty, Fiber Count 15 (8 pairsi
Core/Clad L 500125
Pnmary Coating (Acrylate, um 245
Buffer Diameter, Nominal wm 500
Secondary Protection, lacket Mominal mm find} 20 1C.08)
Minimum Bending Radius mm (nj) 12y
insertion Loss @ wavelengin 850nm dB/km 30
inseriion Loss @ wavelength 1310nm dB/km 1.0

UL3a-y0 UL18BR

Standards (Mezats or exceeds)
Ro=S Comghant

Size (Power) [mm (AWGH] 84 (8)
Quantity, Wire Count (Power) 16 18 pairsi
Size (Alarm) [rnm (AWG)] 03118
Quanitity. Wire Count (Alarim) 4 (2 paus)
Type UV protecied
Strands 19
Primary Jacket Diameter, Nominal [mm finy] 6.8 1(0.27)
NFPA 130, ICEA S-95-632

Standards (Me=ts or exceeds)
UL Type XHHW-2, UL 44

UL-LS Limited Smoke, UL vw-1

|EEE-385 (1974, IEEE1202/FT4
RoHS Compliant
Mg Myl
Installation Termperature [°C °F)] -40 10 +65 (-40 10149)
°C (°R) -40 io +65 (-40 10149}

Operation Temperature
* This data 15 provisional and subject to zhange

AFS The Clzar Choice® |

HB158-1-08U8-38)718

Pleasa visii us on The internet at hitoy/ fvwav.rfswarld.com

Optical cable (pair)
with an Internal jacket

Aluminum OC

g
Alarm cable with  poer —atle with
annternal jacket 40 inrernal jacket

Figurz 20 Zongirusiion Daiall

a2

-4
T ]

Print Datz 37.8.2012

Radio Fraguency Sysiams
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C ENT EKengineering

Centered on Solutions

Structural Analysis Report

80' Existing Conrail Lattice Tower

Proposed Verizon Wireless
Antenna Upgrade

Verizon Site Ref: North Haven South

1700 Universal Drive
North Haven, CT

CENTEK Project No. 15001.028

Date: March 27, 2015

Prepared for:

Verizon Wireless
99 East River Road, 9" Floor
East Hartford, CT 06108

63-2 North Branford Road, Branford, CT 06405 203.488.0580 Fax 203 .488.8587 www.CentekEng.com



CENTEK Engineering, inc.

Structural Analysis - 80-ft Conrail Lattice Tower

Verizon Wireless Antenna Upgrade — North Haven South
North Haven, CT

March 27, 2015
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CENTEK Engineering. Iic.

Structural Analysis - 80-ft Conrail Lattice Tower

Verizon Wireless Antenna Upgrade — North Haven South
North Haven, CT

March 27, 2015

Ilntroduction

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 lattice tower located in
North Haven, Connecticut.

The host tower is a 80-ft, four legged, tapered steel lattice tower. The manufacturer’s drawings
and calculations were unavailable for use in this report. The tower geometry, structure member
sizes and foundation information were taken from a previous structural analysis report prepared
by Centek Engineering; project no. 13075.046 dated October 31, 2013.

Antenna and appurtenance inventory were taken from the aforementioned structural analysis
report and a Verizon RF data sheet.

The existing structure was significantly reinforced by Verizon Wireless for the purpose of
utilizing the structure as a communications tower. Reinforcements were prepared by URS
Greiner, Inc. AES; project no. F301208.55/F12, dated July 24, 1997.

The tower is made of four (4) tapered vertical sections consisting of built-up structural steel
angle legs. Diagonal lateral support bracing consists of structural steel angle shapes connected
to the leg sections via single 5/8” & bolts. The built-up steel leg sections are connected by
intermittent welds along their length. The width of the tower face is 6.00-ft at the base and 2.88-
ft at the top. Since the age, condition and properties of the original steel members is unknown
only the steel utilized in the prior reinforcement of the tower conforming to ASTM Grade A36
was considered in this analysis.

Verizon Wireless proposes the removal of nine (9) panel antennas and the installation of nine
(9) panel antennas, three (3) remote radio heads and one (1) distribution box mounted on the
existing platform. 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 and proposed loads considered in the analysis consist of the following:

=  VERIZON (Existing to be Remain):
Antennas: Three (3) Antel BXA-80063-4BF panel antennas, three (3) Alcatel-Lucent
RRH2x60-AWS Remote Radio Heads and one (1) RFS DB-T1-6Z-8AB-0Z main
distribution box mounted on an existing platform with handrails with a RAD center
elevation of £80-ft above the existing tower base.
Coax Cables: Twelve (12) 1-5/8” & coax cables and one (1) 1-5/8" & fiber cable
running on the face of the existing tower.

= VERIZON (Existing to be Remove):
Antennas: Three (3) Antel BXA-70063-6CF panel antennas, six (6) RYMSA MG D3-
800T0 panel antennas and six (6) RFS FDIR6004/2C-3L Diplexers mounted on an
existing platform with handrails with a RAD center elevation of +80-ft above the

existing tower base.

REPORT SECTION 1-1



CENTEK Engineering. Inc.

Structural Analysis - 80-ft Conrail Lattice Tower

Verizon Wireless Antenna Upgrade — North Haven South
North Haven, CT

March 27, 2015

VERIZON (Proposed):

Antennas: Three (3) Andrew LNX-6514DS panel antennas, six (6) Andrew HBXX-
6516DS panel antennas and three (3) Alcatel-Lucent RRH2x60-PCS remote radio
heads mounted on an existing platform with handrails with a RAD center elevation
of £80-ft above the existing tower base.

Primary Assumptions Used in the Analysis

The tower structure’s theoreticai 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.

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 should be routed as specified in section 3 of this report.

REPORT SECTION 1-2



CENTEK Engineering, iac.

Structural Analysis - 80-ft Conrail Lattice Tower

Verizon Wireless Antenna Upgrade — North Haven South
North Haven, CT

March 27, 2015

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 %z 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 of 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 New Haven; v = 85 mph (fastest [Section 16 of TIA/EIA-222-F-96]
Speed: mile)
North Haven; v = 110 mph (3 second [Appendix K of the 2005 CT
gust) equivalent to v = 90 mph Building Code Supplement]

(fastest mile)
Appendix-K wind speed controls.

Load Cases: Load Case 1; 90 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; 78 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

78 mph wind speed velocity

represents 75% of the wind pressure

generated by the 90 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)
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Tower Capacity

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 were found to be within allowable limits. In Load Case 1, per
tnxTower “Section Capacity Table”, this tower was found to be at 95.3% of its total

capacity.
Stress Ratio
Tower Section Elevation (percentage of Result
capacity)
Leg (T4) 0-19.6’ 95.3% PASS
Diagonal Bolts g 8
(T4) 0’-19.6 63.9% PASS
Top Girt (T1) 58.7°-77.8’ 5.6% PASS

Foundation and Anchors

The existing foundation consists of a 14.5-ft square x 5-ft thick concrete mat bearing directly on
the existing sub grade. Allowable soil bearing pressure was assumed to be 3000 psf for the
analysis. The tower legs are directly embedded into the concrete foundation structure.

= The tower reactions developed from the goveming Load Case 1 were used in the
verification of the foundation:

Reactions Vector Proposed Base Reactions
Shear 13 kips
Base Compression 9 kips
Moment 641 kip-ft
Shear 6 kips
Leg Uplift 74 kips
Compression 75 Kips

=  The foundation was found to be within allowable limits.

Foundation Design IBC 2003/2005 Proposed | Result
Limit CT State Building | Loading
Code Section (FS)™
3108.4.2 (FS)"
Reinforced @
Concrete Mat oM 2.0 2.05 PASS

Note 1:  FS denotes Factor of Safety
Note 2: OM denotes Overturning Moment.
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Conclusion

This analysis shows that the subject tower is adequate to support the proposed modified
antenna configuration.

The analysis is based, in part, on the information provided to this office by Verizon Wireless. 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: i,

Timothy J. Lynn, PE
Structural Engineer
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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.

« ltis 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.
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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
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TYPE ELEVATION TYPE ELEVATION
BXA-80063-4BF (Verizon - Existing) |80 LNX-6514DS-VTM (Verizon - 80
HBXX_6516DS (Verizon - Proposed) |80 Proposed).
LNX-6514DS-VTM (Verizon - 80 HBXX-6516D8 (Verizon- Proposed) |60
Proposed) RRH2x60-PCS (Verizon - Proposed) a0
HBXX-6516DS (Verizon - Proposed) 80 RRH2x60-PCS (Verizon - Proposed) |80
BXA-800634BF (Verizon - Existing) 80 RRH2xB0-PCS (Verizon - Proposed) |80
HBXX-6516DS (Verizon - Proposed) |80 RRH2x80-AWS (Verizon - Existing) a0
LNX-6514DS-VTM (Verizon - 80 RRH2x60-AWS (Verizon - Existing) |80
Proposed) RRH2x60-AWS (Verizon - EXsting) |80
HBXOGBE16DS (verizan=Proposedy, il DB-T1-62-8AB-0Z (Verizon - Exisling) |80
BXA-80063-4BF (Verizon - Existing) |80 Viaimont 13' Platform w Rails (Verizan) |79
HBXX-6516DS (Venzon - Proposed) |80
MATERIAL STRENGTH
[ GRADE | Fy | Fu | GRADE | Fy | Fu
[A36 |36 ksi 58 ksi 1
TOWER DESIGN NOTES
1. Tower designed for a 90 mph basic wind in accordance with the TIA/EIA-222-F Standard.
2. Tower is also designed for a 78 mph basic wind with 0.50 in ice.
3. Deflections are based upon a 50 mph wind.
4. Weld together tower sections have flange connections.
5. Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222
and AISC Specifications.
6. Tower members are "hot dipped" galvanized in accordance with ASTMA123 and ASTMA153
Standards.
7. Welds are fabricated with ER-70S-6 electrodes.
8. TOWER RATING: 95.3%

MAX. CORNER REACTIONS AT BASE:

DOWN: 75K
UPLIFT: -74 K
SHEAR: 6K
AXIAL
15K
S MOMENT
12K 625 kip-ft
TORQUE 5 kip-ft
78 mph WIND - 0.5000 in ICE
AXIAL
9K
SHEA MOMENT
13K 641 kip-ft
TORQUE 6 kip-ft

REACTIONS - 90 mph WIND

Centek Engineering Inc. r‘
63-2 North Branford Rd.

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

" 15001.028 - North Haven South

Frojact: 80" Lattice Tower - 100 Universal Dr., North Haven, C}

=0t \erizon Wireless

Dmﬂhv:TJL
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Elevation (ft)

Feedline Distribution Chart
0'-77'9-19/32"

Round Flat App In Face App Out Face Truss Leg
Face A Face B Face C Face D

77.80 77.80

58.70 ..|s870
g 5
5 =
< 8

3880 ...... 2] = 3880
i &
T

1250 19,60

500 500 5.00
0.00 0.00
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Tower Input Data

The main tower is a 4x free standing tower with an overall height of 77.80 ft above the ground line.
The base of the tower is set at an elevation of 0.00 ft above the ground line.
The face width of the tower is 2.88 ft at the top and 6.00 ft at the base.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
Basic wind speed of 90 mph.
Nominal ice thickness of 0.5000 in.
Ice density of 56 pcf.
A wind speed of 78 mph is used in combination with ice.

Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.

Weld together tower sections have flange connections..
Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and AISC

Specifications..

Tower members are "hot dipped” galvanized in accordance with ASTM A123 and ASTM A153 Standards..
Welds are fabricated with ER-708-6 electrodes..
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.

Stress ratio used in tower member design is 1.333.
Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered.

Options

Consider Moments - Legs
Consider Moments - Horizontals

Distribute Leg Loads As Uniform
Assume Legs Pinned

Treat Feedline Bundles As Cylinder
Use ASCE 10 X-Brace Ly Rules

Consider Moments - Diagonals Y Assume Rigid Index Plate Calculate Redundant Bracing Forces
Use Moment Magnification v Use Clear Spans For Wind Area Ignore Redundant Members in FEA
Use Code Stress Ratios v Use Clear Spans For KL/t SR Leg Bolts Resist Compression

Use Code Safety Factors - Guys
Escalate Ice

Always Use Max Kz

Use Special Wind Profile

Include Bolts In Member Capacity
Leg Bolts Are At Top Of Section
Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
Add IBC .6D+W Combination

Retension Guys To Initial Tension
Bypass Mast Stability Checks

Use Azimuth Dish Coefficients
Project Wind Area of Appurt.
Autocalc Torque Arm Areas

SR Members Have Cut Ends

Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing

All Leg Panels Have Same Allowable

Offset Girt At Foundation

Consider Feedline Torque

Include Angle Block Shear Check
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets
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Leg A LegB
Face B
H <
Wind 90 2 X gl
© | b ®
[T Z (o)
0 / Face D
&
Wind 0
Square Tower
Tower Section Geometfry
Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
fi 7 f
T1 77.80-58.70 2.88 1 19.10
T2 58.70-38.80 3.65 1 19.90
T3 38.80-19.60 4.44 1 19.20
T4 19.60-0.00 5.21 1 19.60
1 1
Tower Section Geometry (cont'd)
Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
Mt St Panels in in
TI 77.80-58.70 3.18 K Brace Right No No 0.0000 0.0000
T2 58.70-38.80 3.98 K Brace Left No No 0.0000 0.0000
T3 38.80-19.60 4.80 K Brace Left No No 0.0000 0.0000
T4 19.60-0.00 4.90 K Brace Left No Yes 0.0000 0.0000
H H
Tower Section Geometry (cont’d)
Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
A
T177.80-58.70  Single Angle Built Up L4.5x4.5x5/16 A36 Single Angle L2 1/2x2 1/2x1/4 A36
(36 ksi) (36 ksi)
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Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
i
T2 58.70-38.80  Single Angle Built Up L4.5x4.5x5/16 A36 Single Angle L2 1/2x2 112x1/4 A36
(36 ksi) (36 ksi)
T3 38.80-19.60  Single Angle Built Up L4.5x4.5x7/16 A36 Single Angle L3x3x1/4 A36
(36 ksi) (36 ksi)
T4 19.60-0.00  Single Angle Built Up L4.5x4.5x7/16 A36 Single Angle L3x3x1/4 A36
(36 ksi) (36 ksi)
H )
Tower Section Geometry (cont'd)
Tower Top Girt Top Girt Top Girt Bottom Girt Bottom Girt Bottom Girt
Elevation Type Size Grade Type Size Grade
7t
T1 77.80-58.70  Single Angle L2x2x1/4 A36 Equal Angle A36
(36 ksi) (36 ksi)
T2 58.70-38.80  Single Angle L2x2x1/4 A36 Equal Angle A36
(36 ksi) (36 ksi)
T3 38.80-19.60  Single Angle L2x2x1/4 A36 Equal Angle A36
(36 ksi) (36 ksi)
T4 19.60-0.00  Single Angle L2x2x1/4 A36 Equal Angle A36
(36 ksi) (36 ksi)
. ’
Tower Section Geometry (cont’d)
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness As Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals ~ Horizontals
¥ii ) a in in
T177.80-58.70 0.00 0.0000 A36 1 I 36.0000 36.0000
(36 ksi)
T2 58.70-38.80 0.00 0.0000 A36 1 1 36.0000 36.0000
(36 ksi)
T3 38.80-19.60 0.00 0.0000 A36 I 1 36.0000 36.0000
(36 ksi)
T4 19.60-0.00 0.00 0.0000 A36 1 | 36.0000 36.0000
(36 ksi)
= )
Tower Section Geometry (cont’d)
- K Factors'
Tower Calc Calc Legs X K Single Girts Horiz. Sec. Inner
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags
Angles Rounds X X X X X X X
St Y Y Y Y Y Ve Y
Tl No No 0.9 1 1 1 1 1 I 1
77.80-58.70 1 1 1 | 1 1 1
T2 No No 0.9 1 1 1 1 1 1 1
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K Factors'
Tower Calc Calc Legs X K Single Girts Horiz. Sec. Inner
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags
Angles Rounds X X X X X X X
St Y Y Y Y Y Y b
58.70-38.80 | 1 1 1 I 1 1
T3 No No 0.9 1 1 1 1 1 1 1
38.80-19.60 1 1 i 1 1 1 1
T4 19.60-0.00 No No 0.9 1 | I 1 1 1 |
1 | 1 1 | 1 1

"Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to

the overall length.

Tower Section Geometry (cont’d)

Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
S
Net Width U |Net Width U |Net Width U Net U Ner U Net U Net U
Deduct Deduct Deduct Width Width Width Width
in in in Deduct Deduct Deduct Deduct
in in in in
T1 77.80-58.70{ 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1
T2 58.70-38.80] 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1
T3 38.80-19.60{ 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1
T4 19.60-0.00 | 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 | 0.0000 1 0.0000 1
Tower Section Geometry (cont’d)
Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal| Short Horizontal
Elevation  Connection
St Type
Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | BoltSize No. | Bolt Size No.
in in in in in in in
T1 77.80-58.70  Flange 0.7500 0 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.6250 0
A325N A325N A325N A325N A325N A325N A325N
T2 58.70-38.80  Flange 0.7500 0 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.7500 0
A325N A325N A325N A325N A325N A325N A325X
T3 38.80-19.60  Flange 0.7500 0 0.6250 1 0.6250 0 0.6250 0 0.6250 0 0.6250 0 0.7500 2
A325N A325N A325N A325N A325N A325N A325X
T4 19.60-0.00  Flange 07500 0 0.6250 1 0.6250 0 06250 0 0.6250 0 0.6250 0 0.6250 2
A325N A325N A325N A325N A325N A325N A325N
Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description Face Allow Component Placement Face Lateral # # Clear  Width or Perimeter — Weight
or Shield Type Offset Offset Per Spacing Diameter
Leg S in (Frac FW) Row in in in pif
15/8 A Yes  Ar(CfAe) 77.80-5.00 3.0000 0 12 6 1.0000  1.9800 1.04
(Verizon -

Existing)
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Description Face Allow Component Placement Lateral # Clear  Width or Perimeter  Weight
or Shield Type Offset Per Spacing Diameter
Leg S (Frac FW) Row in i in plf
HYBRIFLEX A Yes  Ar(CfAe) 77.80 - 5.00 -0.18 1 1.0000  1.9800 1.90
1-5/8"
(Verizon -
Proposed)
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ar Ar CaAa Cud4 Weight
Section Elevation In Face Out Face
S Vs i I s K
T1 77.80-58.70 A 22.061 0.000 0.000 0.000 0.27
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
D 0.00¢ 0.000 0.000 0.000 0.00
T2 58.70-38.80 A 22.985 0.000 0.000 0.000 0.29
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
D 0.000 0.000 0.000 0.000 0.00
T3 38.80-19.60 A 22.176 0.000 0.000 0.000 0.28
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
D 0.000 0.000 0.000 0.000 0.00
T4 19.60-0.00 A 16.863 0.000 0.000 0.000 0.21
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
D 0.000 0.000 0.000 0.000 0.00
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar Cud4 Cads Weight
Section Elevation or Thickness In Face Out Face
Leg in i Vi Vi r K
T1 77.80-58.70 A 0.500 9.486 23.716 0.000 0.000 0.79
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
D 0.000 0.000 0.000 0.000 0.00
T2 58.70-38.80 A 0.500 9.884 24.709 0.000 0.000 0.83
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
D 0.000 0.000 0.000 0.000 0.00
T3 38.80-19.60 A 0.500 9.536 23.840 0.000 0.000 0.80
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
D 0.000 0.000 0.000 0.000 0.00
T4 19.60-0.00 A 0.500 7.251 18.128 0.000 0.000 0.61
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
D 0.000 0.000 0.000 0.000 0.00

Feed Line Shielding
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Section Elevation Face Ar Ar Ar Ar
) Ice fce
Vi 12 Vi /g
Tl 77.80-58.70 A 0.000 1.362 2214 3.333
B 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000
D 0.000 0.000 0.000 0.000
T2 58.70-38.80 A 0.000 1.163 1.883 2.835
B 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000
D 0.000 0.000 0.000 0.000
T3 38.80-19.60 A 0.000 0.963 1.824 2.745
B 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000
D 0.000 0.000 0.000 0.000
T4 19.60-0.00 A 0.000 0.682 1.287 1.937
B 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000
D 0.000 0.000 0.000 0.000
Feed Line Center of Pressure
Section Elevation CPy CPz CPy CP;
Ice Ice
1 in in in in
Tl 77.80-58.70 49816 0.2019 -4.5593 0.2221
T2 58.70-38.80 -5.9661 0.2521 -5.5269 0.2789
T3 38.80-19.60 -6.5822 0.2864 -6.1824 0.3209
T4 19.60-0.00 -5.6579 0.2510 -5.3604 0.2831
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement Cud 4 CaA 4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° S iia b K
ft
S
Valmont 13’ Platform w Rails C None 0.0000 79.00 No Ice 35.00 35.00 1.50
(Verizon) 1/2"Ice 42.00 42.00 2.50
BXA-800634BF A From Face 3.00 0.0000 80.00 NoIce 4.86 2.38 0.01
(Verizon - Existing) -6.00 1/2" Ice 522 2.66 0.04
0.00
HBXX-6516DS A From Face 3.00 0.0000 80.00 No Ice 5.94 3.28 0.04
(Verizon - Proposed) -4.00 1/2" Ice 6.35 3.61 0.07
0.00
LNX-6514DS-VTM A From Face 3.00 0.0000 80.00 NoIce 8.41 5.41 0.04
(Verizon - Proposed) 0.00 1/2" Ice 8.96 5.86 0.09
0.00
HBXX-6516DS A From Face 3.00 0.0000 80.00 No Ice 5.94 3.28 0.04
(Verizon - Proposed) 4.00 172" Ice 6.35 3.61 0.07
0.00
BXA-80063-4BF B From Face 3.00 0.0000 80.00 No Ice 4.86 2.38 0.01
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Centek Engineering Inc. . .
63-2 North Branforngd. 80" Lattice Tower - 100 Universal Dr., North Haven, CT 08:54:20 03/27/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Description Face Offset Offsets: Azimuth Placement CaAy CyA4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° 1 7 Vs K
S
S
(Verizon - Existing) -6.00 1/2"Ice 5.22 2.66 0.04
0.00
HBXX-6516DS B From Face 3.00 0.0000 80.00 No Ice 5.94 3.28 0.04
(Verizon - Proposed) -4.00 1/2"Ice 6.35 3.61 0.07
0.00
LNX-6514DS-VTM B From Face 3.00 0.0000 80.00 No Ice 8.41 5.41 0.04
(Verizon - Proposed) 0.00 172" Ice 8.96 5.86 0.09
0.00
HBXX-6516DS B From Face 3.00 0.0000 80.00 No Ice 5.94 3.28 0.04
(Verizon - Proposed) 4.00 172" Ice 6.35 3.61 0.07
0.00
BXA-80063-4BF C From Face 3.00 0.0000 80.00 No Ice 4.86 2.38 0.01
(Verizon - Existing) -6.00 1/2"Ice 522 2.66 0.04
0.00
HBXX-6516DS C From Face 3.00 0.0000 80.00 No Ice 5.94 3.28 0.04
(Verizon - Proposed) -4.00 172" Ice 6.35 3.61 0.07
0.00
LNX-6514DS-VTM C From Face 3.00 0.0000 80.00 No Ice 8.41 5.41 0.04
(Verizon - Proposed) 0.00 1/2" Ice 8.96 5.86 0.09
0.00
HBXX-6516DS C From Face 3.00 0.0000 80.00 No I[ce 5.94 3.28 0.04
(Verizon - Proposed) 4.00 172" Ice 6.35 3.61 0.07
0.00
RRH2x60-PCS A From Face 3.00 0.0000 80.00 No Ice 0.00 1.55 0.06
(Verizon - Proposed) -4.00 1/2"Ice 0.00 1.74 0.07
0.00
RRH2x60-PCS B From Face 3.00 0.0000 80.00 No Ice 0.00 1.55 0.06
(Verizon - Proposed) -4.00 1/2" Ice 0.00 1.74 0.07
0.00
RRH2x60-PCS C From Face 3.00 0.0000 80.00 No Ice 0.00 1.55 0,06
(Verizon - Proposed) -4.00 1/2"Ice 0.00 1.74 0.07
0.00
RRH2x60-AWS A From Face 3.00 0.0000 80.00 No Ice 3.78 2.07 0.06
(Verizon - Existing) 4.00 172" Ice 4.09 235 0.08
0.00
RRH2x60-AWS B From Face 3.00 0.0000 80.00 No Ice 3.78 2.07 0.06
(Verizon - Existing) 4.00 1/2" Ice 4.09 2.35 0.08
0.00
RRH2x60-AWS C From Face 3.00 0.0000 80.00 NoIce 3.78 2.07 0.06
(Verizon - Existing) 4.00 1/2"Ice 4.09 2.35 0.08
0.00
DB-T1-6Z-8AB-0Z A From Face 3.00 0.0000 80.00 No Ice 0.00 2.33 0.04
(Verizon - Existing) -4.00 172" Ice 0.00 2.56 0.08

Tower Pressures - No Ice

Gy =1181
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Centek Engineering Inc.
63-2 No,,me,,fO,d%gd 80' Lattice Tower - 100 Universal Dr., North Haven, CT 08:54:20 03/27/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Section z Kz q: Ac F Ar Ar Aeg Leg Cada Cadu
Elevation a % In Out
c Face Face
fi f psf s e s s i s i3
T1 77.80-58.70 68.25| 1231 26| 66312 A 17.581 22.061 14331 36.15 0.000 0.000
B 19.796 0.000 72.39 0.000 0.000
C 19.796 0.000 7239 0.000 0.000
D 19.796 0.000 7239 0.000 0.000
T2 58.70-38.80 48.75| 1.118 23| 84612| A 18.958 22.985 14.931 35.60 0.000 0.000
B 20.842 0.000 71.64 0.000 0.000
c 20.842 0.000 71.64 0.000 0.000
D 20.842 0.000 71.64 0.000 0.000
T3 38.80-19.60 29.20 | 21| 96.757| A 19.538 22.176 14406 | 3453 0.000 0.000
B 21.362 0.000 67.44 0.000 0.000
c 21362 0.000 67.44 0.000 0.000
D 21362 0.000 67.44 0.000 0.000
T4 19.60-0.00 9.80 | 21| 114.061| A 21.173 16.863 14706 |  38.66 0.000 0.000
B 22460 0.000 65.48 0.000 0.000
c 22.460 0.000 65.48 0.000 0.000
D 22.460 0.000 65.48 0.000 0.000
Tower Pressure - With Ice
Gy =1181
Section 4 Kz q: 174 Ac F Ar Ar A’gg Leg Cyda Cuda
Elevation a % In Out
c Face Face
1 ft psf in 8 e s i Vs i s
T177.80-58.70 6825 1231 19 0.5000] 67.904] A 40.179 13.537 17515  32.61 0.000 0.000
B 19.796 5.412 69.48 0.000 0.000
C 19.796 5.412 69.48 0.000 0.000
D 19.796 5.412 69.48 0.000 0.000
T2 58.70-38.80 48.75| 1.118 17l 0.5000] 86.270] A 42.716 14.458 18.249]  31.92 0.000! 0.000
B 20.842 5.737 68.66 0.000! 0.000
c 20.842 5.737 68.66 0.000 0.000
D 20.842 5.737 68.66 0.000! 0.000
T3 38.80-19.60 29.20 1 16| 0.5000] 98357 A 42457 14.206 17.607 31.07 0.000 0.000
B 21362 5.633 65.22 0.000 0.000
c 21.362 5.633 65.22 0.000 0.000
D 21.362 5.633 65.22 0.000 0.000
T4 19.60-0.00 9.80 1 16| 0.5000] 115.694] A 38.651 12.557 17.974 35.10 0.000 0.000
B 22.460 5.987 63.18 0.000 0.000
C 22.460 5.987 63.18 0.000 0.000)
D 22.460 5.987 63.18 0.000 0.000
Tower Pressure - Service |
Gy = 1181
Section z K; q; Ag F Ar Ap Aieg Leg Cuds Cuda
Elevation a % In Qut
c Face Face
f fi osf )id e id s 4 i ia
T1 77.80-58.70 6825 1231 8| 66312 A 17.581 22.061 14,331 36.15 0.000 0.000
B 19.796 0.000 7239 0.000 0.000
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. B Project Date
Centek Engineering Inc.
63-2 No,,me,,fordid. 80' Lattice Tower - 100 Universal Dr., North Haven, CT 08:54:20 03/27/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Section z Kz Gz Ag F Ar An Aleg Leg CuAy Cuda
Elevation a % In Out
c Face Face
fi s psf | F e bis r Jis Vs Jid
C 19.796 0.000 7239 0.000 0.000
D 19.796 0.000 72.39 0.000 0.000
T2 58.70-38.80 4875 1.118 7| 84612] A 18.958 22.985 14.931 35.60 0.000 0.000
B 20.842 0.000 71.64 0.000 0.000
c 20.842 0.000 71.64 0.000 0.000
D 20.842 0.000 71.64 0.000 0.000
T3 38.80-19.60 29.20 1 6| 96757 A 19.538 22.176 14406 |  34.53 0.000 0.000
B 21.362 0.000 67.44 0.000 0.000
c 21.362 0.000 67.44 0.000 0.000
D 21.362 0.000 67.44 0.000 0.000
T4 19.60-0.00 9.80 1 6| 114.061| A 21.173 16.863 14706 |  38.66 0.000 0.000
B 22.460 0.000 65.48 0.000 0.000
C 22.460 0.000 65.48 0.000 0.000
D 22.460 0.000 65.48 0.000 0.000
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr Rz Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
ft K K e 17 K plf
Tl 0.27 1.19] A 0.598 [ 1.902| 0.752 [ 1 34177 1.96] 10258 A
77.80-58.70 B 0.299| 2.595| 0.615 1 1 19.796
C 0.299 | 2.595| 0.615 I 1 19.796
D 0.299 | 2.595| 0.615 1 1 19.796
T2 0.29 124| A 0.496| 2.058| 0.695 1 1 34.940 197 9892 A
58,70-38.80 B 0.246 | 2.789| 0.601 | 1 20.842
C 0.246 | 2.789| 0.601 1 1 20.842
D 0.246| 2.789| 0.601 I | 20.842
T3 0.28 157] A 0.431 22| 0.665 1 I 34281 185 9617 A
38.80-19.60 B 0.221| 2.892] 0.595 1 1 21362
c 0.221| 2.892] 0.595 I | 21.362
D 0.221| 2.892] 0.595 1 ] 21.362
T4 19.60-0.00 0.21 1.65| A 0.333| 2.477] 0.627 1 ] 31.741 193] 9823 A
B 0.197] 2993 059 1 1 22.460
C 0.197| 2.993| 0.59 1 ] 22.460
D 0.197| 2.993| 0.59 1 1 22,460
Sum Weight: 1.05 5.65 OTM 302.48 7.70
kip-ft
Tower Forces - No Ice - Wind 45 To Face
Section Add Self F e Cr Rr Dr Dg Ag F w Crrl.
Elevation Weight Weight a Face
[4
1 K K e id K pIf
Tl 0.27 .19 A 0.598] 1.902] 0.752 12 12 41.012 235 12310 A
77.80-58.70 B 0299 2.595| 0615 12 12 23.755
c 0.299| 2.595] 0.615 12 12 23.755
D 0299 | 2.595] 0.615 12 1.2 23.755
T2 0.29 124 A 0.496 | 2.058| 0.695 12 12 41,928 236| 11870 A
58.70-38.80 B 0246 | 2.789] 0.601| 1.185| 1.185 24.692
C 0246 2.789| 0.601| 1.185] 1.185 24.692
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s 5 Project Date
Centek Engineering Inc.
i 80' Lattice Tower - 100 Universal Dr., North Haven, CT | 08:54:20 03/27/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Section Add Self F e Cr Rz Dr Dy Ae F w Crrl.
Elevation Weight Weight a Face
[+
ft K K e I K pif
D 0.246| 2.789| 0.601| 1.185| 1.185 24.692
T3 0.28 157 A 0.431 22| 0.665 1.2 1.2 41137 222] 11541 A
38.80-19.60 B 0221 2.892] 0595| 1.166| 1.166 24.899
c 0.221| 2.892| 0595 1.166| 1.166 24.899
D 0.221] 2.892| 0595 1.166| 1.166 24.899
T4 19.60-0.00 0.21 165| A 0.333| 2477 0.627 1.2 12| 38.090 231 117.88] A
B 0.197| 2993| 059 1.148] 1.148 25.777
c 0.197] 2993| 059 1.148| 1.148 25.777
D 0.197| 2993| 059 1.148] 1.148 25.777
Sum Weight: 1.05 5.65 OTM 362.97 9.24
kip-ft
Tower Forces - With Ice - Wind Normal To Face
Section Add Self F e Cr Rz Dr Dg Ar F w Crrl.
Elevation Weight Weight a Face
[+
fi K K e Vi K plf
Tl 0.79 176 A 0.791| 1.836| 0.889 1 1 52215 217| 11343 A
77.80-58.70 B 0371| 2361| o0.64 i I 23.261
C 0371| 2361 o0.64 I I 23.261
D 0371| 2361 o064 I 1 23.261
T2 0.83 184 A 0.663| 1.847| 0.794 I | 54.196 205| 10325] A
58.70-38.80 B 0308 | 2562 0.618 I 1 24389
ol 0.308 | 2562 0.618 | 1 24.389
D 0.308 | 2.562| 0.618 1 1 24.389
T3 0.80 220 A 0.576 | 1929 0.739 1 1 52.959 188 97.69| A
38.80-19.60 B 0274 2.682| 0.608 1 1 24,789
c 0274 2682 0.608 1 1 24,789
D 0274 2682 0.608 I 1 24.789
T4 19.60-0.00 0.61 232| A 0443 ] 2.172| o067 I 1 47.063 188 9578| A
B 0.246 | 2.791| 0.601 ! 1 26.057
c 0246 2.791| 0.601 1 1 26,057
D 0246 | 2.791| 0.601 1 1 26.057
Sum Weight: 3.02 8.12 OTM 321.20 797
kip-ft
Tower Forces - With Ice - Wind 45 To Face
Section Add Self F e Cr Rp Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
[4
pi] K K e s K pif
Tl 0.79 1.76| A 0.791| 1.836| 0.889 12 12 62.658 260 13612 A
77.80-58.70 B 0371| 2361| 0.64 12 12 27913
C 0371| 2361| 0.64 1.2 1.2 27913
D 0371] 2361| 064 12 1.2 27.913
T2 0.83 184 A 0.663| 1.847| 0.794 1.2 12 65.035 247| 12390| A
58.70-38.80 B 0.308| 2562 0.618 12 12 29.267
c 0.308 | 2562 0.618 12 1.2 29.267
D 0.308 | 2.562| 0618 1.2 12 29.267
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. . Project Date
Centek Engineering Inc. . .
63-2 Nor,fgm,,ford Rd. 80' Lattice Tower - 100 Universal Dr., North Haven, CT 08:54:20 03/27/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Section Add Self F e Cr Rp Dp Dr Ag F w Crrl.
Elevation Weight Weight a ! Face
(4
fi K K e s K plf
T3 0.80 220 A 0576 1.929] 0.739 1.2 1.2 63.551 2.25 117.23 A
38.80-19.60 B 0.274| 2.682| 0.608 12 1.2 29.747
@ 0274 2.682| 0.608 12 1.2 29.747
D 0274 2.682| 0.608 1.2 12 29.747
T4 19.60-0.00 0.61 2321 A 04431 2.172 0.67 12 12 56.476 2.25 114.94 A
B 0246 2.791]| 0.601| 1.184| 1.184 30.863
C 0246 2.791| 0.601| 1.184| 1.184 30.863
D 0246| 2.791| 0.601| 1.184| 1.184 30.863
Sum Weight: 3.02 8.12 OT™M 385.44 9.57
kip-ft

Tower Forces - Service - Wind Normal To Face

Section Add Self F e Cr Rp Drp Dg Ag F w Ctrl.
Elevation Weight Weight a Face
(4]
7 K K e s K plf
T1 0.27 1.19] A 0598 | 1.902] 0.752 | | 34.177 0.60 31.66 A
77.80-58.70 B 0299] 2.595] 0.615 1 1 19.796
C 0299 2.595| 0.615 1 1 19.796
D 0.299| 2.595] 0.615 1 1 19.796
T2 0.29 1241 A 0.496 | 2.058] 0.695 | 1 34.940 0.61 30.53 A
58.70-38.80 B 0.246| 2.789| 0.601 1 1 20.842
C 0.246| 2.789| 0.601 | | 20.842
D 0246 | 2.789| 0.601 1 | 20.842
T3 0.28 1571 A 0.431 22| 0.665 1 1 34.281 0.57 29.68 A
38.80-19.60 B 0221] 2.892| 0.595 1 1 21.362
C 0221 2.892| 0.595 1 1 21.362
D 0.221| 2.892| 0.595 1 1 21.362
T4 19.60-0.00 0.21 1.65| A 0.333| 2.477| 0.627 1 1 31.741 0.59 30.32 A
B 0.197] 2.993 0.59 | 1 22.460
C 0.197] 2.993 0.59 | 1 22.460
D 0.197] 2.993 0.59 1 1 22460
Sum Weight: 1.05 5.65 OT™M 93.36 2.38
kip-ft
Tower Forces - Service - Wind 45 To Face
Section Add Self F e Cr Rg Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
c
St K K e N4 K plf
T1 0.27 1.19] A 0.598| 1.902| 0.752 1.2 1.2 41.012 0.73 37.99 A
77.80-58.70 B 0299 2.595] 0.615 1.2 1.2 23.755
C 0.299| 2.595| 0.615 1.2 L2 23.755
D 0.299| 2.595| 0.615 1.2 12 23,755
T2 0.29 1241 A 0.496| 2.058| 0.695 1.2 1.2 41.928 0.73 36.64 A
58.70-38.80 B 0246| 2.789| 0.601| 1.185| 1.185 24.692
C 0246 | 2.789| 0.601| 1.185| 1.185 24.692
D 0.246| 2.789| 0.601| 1.185]| 1.185 24.692
T3 028 157 A 0431 22| 0.665 1.2 1.2 41.137 0.68 35.62 A
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s 5 Project Date
Centek Engineering Inc.
i o W it 80" Lattice Tower - 100 Universal Dr., North Haven, CT | 08:54:20 03/27/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
—_—
Section Add Self F e Cr Rr Dr Dr Ag F w Crrl.
Elevation Weight Weight a Face
¢
fi K e N8 K plf
38.80-19.60 B 0221 2.892| 0.595| 1.166| 1.166 24.899
C 0221 2.892] 0.595| 1.166| 1.166 24.899
D 0221| 2.892| 0.595| 1.166| 1.166 24.899
T4 19.60-0.00 0.21 1.65| A 0.333| 2477| 0.627 1.2 12 38.090 0.71 36.38 A
B 0.197| 2993 0.59| 1.148| 1.148 25.777
C 0.197| 2.993 059 1.148| 1.148 25.777
D 0.197 | 2.993 059 1.148| 1.148 25.777
Sum Weight: 1.05 5.65 OT™M 112.03 2.85
kip-ft
Force Totals
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-ft kip-ft kip-ft
Leg Weight 3.42 ] )
Bracing Weight 223 Lo
Total Member Self-Weight 5.65 -0.84 297
Total Weight 8.99 : -0.84 2.97 e 3
Wind 0 deg - No Ice 0.00 -10.92 -559.67 2.97 448
Wind 30 deg - No Ice 6.37 -10.79 -537.19 -317.58 -5.69
Wind 45 deg - No Ice 9.00 -8.81 438.77 -450.36 -5.34
Wind 60 deg - No Ice 11.02 -6.23 -310.50 -552.24 4.62
Wind 90 deg - No Ice 11.19 0.00 -0.84 -577.64 -2.36
Wind 120 deg - No Ice 11.02 6.23 308.82 -552.24 0.60
Wind 135 deg - No Ice 9.00 8.81 437.08 450.36 2.05
Wind 150 deg - No Ice 6.37 10.79 535.50 -317.58 336
Wind 180 deg - No Ice 0.00 10.92 557.98 297 448
Wind 210 deg - No Ice -6.37 10.79 535.50 323.52 5.69
Wind 225 deg - No [ce -9.00 8.81 437.08 456.30 5.34
Wind 240 deg - No Ice -11.02 6.23 308,82 558.18 4.62
Wind 270 deg - No Ice -11.19 0.00 -0.84 583.58 236
Wind 300 deg - No Ice -11.02 -6.23 -310.50 558.18 -0.60
Wind 315 deg - No Ice -9.00 -8.81 438.77 456.30 -2.05
Wind 330 deg - No Ice fu Y 2 4 -6.37 -10.79 -537.19 323.52 -3.36
Member Ice 247| i A ¥ {
Total Weight Ice 14,99 -1.36 8.48 T
Wind 0 deg - Ice -10.70 -539.25 8.48 -4.20
Wind 30 deg - Ice 6.25 -10.64 -522.82 -300.72 -5.19
Wind 45 deg - Ice 8.83 -8.69 427.13 -428.79 4.79
Wind 60 deg - Ice 10.82 -6.15 -302.43 -527.06 -4.07
Wind 90 deg - Ice 10.90 0.00 -1.36 -545.67 -1.90
Wind 120 deg - Ice 10.82 6.15 299.71 -527.06 0.84
Wind 135 deg - Ice 8.83 8.69 42442 -428.79 2.16
Wind 150 deg - Ice 6.25 10.64 520.11 -300.72 332
Wind 180 deg - Ice 0.00 10.70 536.54 8.48 4,20
Wind 210 deg - Ice -6.25 10.64 520.11 317.67 5.19
Wind 225 deg - Ice 3 -8.83 8.69 42442 445.75 4.79
Wind 240 deg - Ice -10.82 6.15 299.71 544.02 4.07
Wind 270 deg - Ice -10.90 0.00 -1.36 562.63 1.90
Wind 300 deg - Ice -10.82 -6.15 -302.43 544.02 -0.84
Wind 315 deg - Ice -8.83 -8.69 427.13 445.75 2.16
Wind 330 deg - Ice - -6.25 -10.64 -522.82 317.67 -3.32
Total Weight 8.991" [ iy -0.84 297 Al
Wind 0 deg - Service _ d 0.00 -3.37 -173.43 0.24 -1.38
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Centek Engineering Inc.
63-2 Northranforngd_ 80" Lattice Tower - 100 Universal Dr., North Haven, CT 08:54:20 03/27/15
Branford, CT 06405 Client . . Designed by
Phone: (203) 488-0580 Verizon Wireless TIL
FAX: (203) 488-8587
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X VA Moments, M, Moments, M,
K K K kip-fi kip-ft lip-

Wind 30 deg - Service 1.96 -3.33 -166.49 -98.70 -1.75
Wind 45 deg - Service 278 -2.72 -136.11 -139.68 -1.65
Wind 60 deg - Service 3.40 -1.92 -96.52 -171.12 -1.43
Wind 90 deg - Service 345 0.00 -0.95 -178.96 -0.73
Wind 120 deg - Service 3.40 1.92 94.62 -171.12 0.18
Wind 135 deg - Service 278 2.72 134.21 -139.68 0.63
Wind 150 deg - Service 1.96 333 164.59 -98.70 1.04
Wind 180 deg - Service 0.00 3.37 171.53 0.24 1.38
Wind 210 deg - Service -1.96 333 164.59 99.17 1.75
Wind 225 deg - Service -2.78 2.72 134.21 140.15 1.65
Wind 240 deg - Service -3.40 1.92 94.62 171.60 1.43
Wind 270 deg - Service -3.45 0.00 -0.95 179.44 0.73
Wind 300 deg - Service -3.40 -1.92 -96.52 171.60 -0.18
Wind 315 deg - Service -2.78 -2.72 -136.11 140.15 -0.63
Wind 330 deg - Service = -1.96 -3.33 -166.49 99.17 -1.04

Load Combinations

Comb. Description

No.

1 Dead Only

2 Dead+Wind 0 deg - No Ice

3 Dead+Wind 30 deg - No Ice

4 Dead+Wind 45 deg - No Ice

5 Dead+Wind 60 deg - No Ice

6 Dead+Wind 90 deg - No Ice

7 Dead+Wind 120 deg - No Ice

8 Dead+Wind 135 deg - No Ice

9 Dead+Wind 150 deg - No Ice
10 Dead+Wind 180 deg - No Ice

11 Dead+Wind 210 deg - No Ice

12 Dead+Wind 225 deg - No Ice

13 Dead+Wind 240 deg - No Ice
14 Dead+Wind 270 deg - No Ice

15 Dead+Wind 300 deg - No Ice

16 Dead+Wind 315 deg - No Ice

17 Dead+Wind 330 deg - No Ice

18 Dead+Icet+Temp

19 Dead+Wind 0 deg+Icet+Temp
20 Dead+Wind 30 deg+lce+Temp
21 Dead+Wind 45 deg+lce+Temp
22 Dead+Wind 60 deg+Icet+Temp
23 Dead+Wind 90 deg+Ice+Temp
24 Dead+Wind 120 deg+Ice+Temp
25 Dead+Wind 135 deg+Ice+Temp
26 Dead+Wind 150 deg+Ice+Temp
27 Dead+Wind 180 deg+Ice+Temp
28 Dead+Wind 210 deg+Ice+Temp
29 Dead+Wind 225 deg+Ice+Temp
30 Dead+Wind 240 deg+Ice+Temp
31 Dead+Wind 270 deg+Ice+Temp
32 Dead+Wind 300 deg+Ice+Temp
33 Dead+Wind 315 degtlcet+Temp
34 Dead+Wind 330 deg+Ice+Temp
35 Dead+Wind 0 deg - Service

36 Dead+Wind 30 deg - Service
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Comb. Description

37 Dead+Wind 45 deg - Service

38 Dead+Wind 60 deg - Service

39 Dead+Wind 90 deg - Service

40 Dead+Wind 120 deg - Service
41 Dead+Wind 135 deg - Service
42 Dead+Wind 150 deg - Service
43 Dead+Wind 180 deg - Service
44 Dead+Wind 210 deg - Service
45 Dead+Wind 225 deg - Service
46 Dead+Wind 240 deg - Service
47 Dead+Wind 270 deg - Service
48 Dead+Wind 300 deg - Service
49 Dead+Wind 315 deg - Service
50 Dead+Wind 330 deg - Service

Maximum Member Forces

Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. ft Type Load Moment Moment
Comb, K kip-ft Kip-ft
Tl 77.8 -58.7 Leg Max Tension 12 1598 -0.03 0.06
Max. Compression 4 -17.97 -0.05 -0.10
Max. Mx 34 0.55 0.21 -0.02
Max. My 11 0.34 -0.05 0.18
Max. Vy 6 1.12 0.00 -0.00
Max. Vx 14 1.06 -0.00 0.00
Diagonal Max Tension 6 3.37 0.00 0.00
Max. Compression 14 -3.38 0.00 0.00
Max, Mx 31 231 -0.01 0.00
Max. My 20 -1.01 0.00 -0.00
Max. Vy 31 0.01 0.00 0.00
Max. Vx 20 0.00 0.00 0.00
Top Girt Max Tension 6 1.08 0.00 0.00
Max. Compression 14 -1.09 0.00 0.00
Max. Mx 23 0.18 -0.01 0.00
Max. My 22 -0.46 0.00 0.00
Max, Vy 23 0.01 0.00 0.00
Max. Vx 22 -0.00 0.00 0.00
T2 58.7-38.8 Leg Max Tension 4 33.88 0.06 -0.03
Max. Compression 12 -36.42 -0.19 -0.05
Max. Mx 17 4.03 0.31 -0.10
Max. My 28 2.78 -0.04 0.32
Max. Vy 20 0.10 0.23 -0.06
Max. Vx 26 -0.10 -0.08 024
Diagonal Max Tension 13 4.09 0.00 0.00
Max. Compression 5 -4.06 0.00 0.00
Max. Mx 31 3.80 -0.02 0.00
Max. My 30 -1.42 0.00 0.00
Max. Vy 31 0.01 0.00 0.00
Max. Vx 20 -0.00 0.00 0.00
Top Girt Max Tension 33 0.12 0.00 0.00
Max. Compression 8 -0.11 0.00 0.00
Max. Mx 23 -0.06 -0.01 0.00
Max. My 22 -0.08 0.00 0.00
Max. Vy 23 -0.01 0.00 0.00
Max. Vx 22 0.00 0.00 0.00
T3 38.8-19.6 Leg Max Tension 16 52.14 0.13 -0.06
Max. Compression 12 -54.57 -0.25 -0.04

Max. Mx 17 6.93 0.40 -0.10
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Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. ft Type Load Moment Moment
Comb. K kip-ft kip-ft
Max. My 15 -11.90 0.14 -0.43
Max. Vy 33 0.10 0.39 -0.09
Max. Vx 9 -0.12 -0.14 0.37
Diagonal Max Tension 13 4.87 0.00 0.00
Max. Compression 13 4.82 0.00 0.00
Max. Mx 31 443 -0.03 0.00
Max. My 30 -1.90 0.00 0.00
Max. Vy 31 0.02 0.00 0.00
Max. Vx 20 0.00 0.00 0.00
Top Girt Max Tension 13 0.12 0.00 0.00
Max. Compression 4 -0.15 0.00 0.00
Max. Mx 31 -0.09 -0.01 0.00
Max. My 22 0.02 0.00 0.00
Max. Vy 31 0.01 0.00 0.00
Max. Vx 22 0.00 0.00 0.00
T4 19.6-0 Leg Max Tension 16 71.94 0.21 -0.10
Max. Compression 12 -73.22 0.00 -0.00
Max. Mx 34 6.80 0.49 -0.15
Max. My 28 7.22 -0.20 0.59
Max. Vy 33 -0.12 0.49 -0.15
Max. Vx 3 -0.16 0.15 -0.58
Diagonal Max Tension 13 5.42 0.00 0.00
Max. Compression 3 -5.49 0.00 0.00
Max. Mx 28 4.98 -0.04 0.00
Max. My 28 3.49 0.00 0.00
Max. Vy 28 0.02 0.00 0.00
Max. Vx 28 0.00 0.00 0.00
Top Girt Max Tension 30 0.14 0.00 0.00
Max, Compression 5 -0.19 0.00 0.00
Max. Mx 18 0.02 -0.02 0.00
Max. My 22 -0.01 0.00 0.00
Max. Vy 18 0.01 0.00 0.00
Max. Vx 22 -0.00 0.00 0.00
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
LegD Max. Vert 12 75.16 3.82 -1.48
Max. Hye 13 73.19 4.53 -1.45
Max. H, 4 -73.81 4.28 1.56
Min. Vert 4 -73.81 428 1.56
Min. Hy 5 -71.36 4.93 1.51
Min. H, 29 75.02 3.81 -1.49
LegC Max. Vert 8 74.64 -1.47 4.06
Max. Hy 16 -74.28 1.57 451
Max. H, 17 -71.18 1.50 4.96
Min. Vert 16 -74.28 1.57 4.51
Min. Hy 8 74.64 -1.47 4.06
Min. H, 9 72.01 -1.43 4.58
LegB Max. Vert 4 74.81 4,72 1.47
Max. Hy 13 -71.73 5.69 -1.51
Max. H, 4 74.81 472 1.47
Min. Vert 12 -74.17 5.15 -1.56
Min. Hy 5 72.85 -5.31 1.44
Min. H, 12 -74.17 5.15 -1.56
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Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.

Leg A Max. Vert 16 75.32 1.48 4.40

Max. Hy 33 75.29 1.49 4.38

Max. H, 17 72.69 1.44 5.14

Min. Vert 8 -73.69 -1.54 4383

Min. Hy 8 -73.69 -1.54 4.83

Min. H, 9 -70.58 -1.48 -5.51

Tower Mast Reaction Summary
Load Vertical Sheary Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
K K kip-fi kip-ft kip-ft

Dead Only 8.99 0.00 0.00 -0.84 297 0.00
Dead+Wind 0 deg - No Ice 8.99 0.00 -10.92 -561.33 2.99 4.49
Dead+Wind 30 deg - No Ice 8.99 6.37 -10.79 -538.76 -318.49 -5.70
Dead+Wind 45 deg - No Ice 8.99 9.00 -8.81 -440.05 451.66 -5.35
Dead+Wind 60 deg - No Ice 8.99 11.02 -6.23 -311.41 -553.85 -4.64
Dead+Wind 90 deg - No Ice 8.99 11.19 0.00 -0.85 -579.37 -2.36
Dead+Wind 120 deg - No Ice 8.99 11.02 6.23 309.70 -553.86 0.60
Dead+Wind 135 deg - No Ice 8.99 9.00 8.81 438.35 451.67 2.05
Dead+Wind 150 deg - No Ice 8.99 6.37 10.79 537.06 -318.50 3.37
Dead+Wind 180 deg - No Ice 8.99 -0.00 10.92 559.64 2.98 4.49
Dead+Wind 210 deg - No Ice 8.99 -6.37 10.79 537.05 32447 5.70
Dead+Wind 225 deg - No Ice 8.99 -9.00 8.81 438.33 457.64 535
Dead+Wind 240 deg - No Ice 8.99 -11.02 6.23 309.69 559.82 4.64
Dead+Wind 270 deg - No Ice 8.99 -11.19 -0.00 -0.85 585.33 2.36
Dead+Wind 300 deg - No Ice 8.99 -11.02 -6.23 -311.39 559.82 -0.60
Dead+Wind 315 deg - No Ice 8.99 -9.00 -8.81 -440.03 457.63 -2.06
Dead+Wind 330 deg - No Ice 8.99 -6.37 -10.79 -538.75 32446 -3.37
Dead+Ice+Temp 14.99 0.00 0.00 -1.37 8.50 -0.00
Dead+Wind 0 degt+lcetTemp 14.99 0.00 -10.70 -541.80 8.53 423
Dead+Wind 30 deg+Icet+Temp 14.99 6.25 -10.64 -525.26 -302.08 -5.22
Dead+Wind 45 deg+ice+Temp 14.99 8.83 -8.69 429.12 430,75 4.83
Dead+Wind 60 deg+lce+Temp 14.99 10.82 -6.15 -303.84 -529.49 -4.10
Dead+Wind 90 deg+Ice+Temp 14.99 10.90 0.00 -1.38 -548.24 -1.91
Dead+Wind 120 deg+lce+Temp 14.99 10.82 6.15 301.08 -529.50 0.85
Dead+Wind 135 degtlce+Temp 14.99 8.83 8.69 426.37 430.77 2.17
Dead+Wind 150 deg+lcet+Temp 14.99 6.25 10.64 522.51 -302.10 3.35
Dead+Wind 180 deg+lce+Temp 14.99 -0.00 10.70 539.05 8.53 423
Dead+Wind 210 deg+Ice+Temp 14.99 -6.25 10.64 522.48 319.16 522
Dead+Wind 225 degt+lce+Temp 14.99 -8.83 8.69 426.34 44782 4.83
Dead+Wind 240 deg+Icet+Temp 14.99 -10.82 6.15 301.06 546.56 4.10
Dead+Wind 270 deg+Ice+Temp 14.99 -10.90 -0.00 -1.38 565.29 1.91
Dead+Wind 300 deg+Icet+Temp 14.99 -10.82 -6.15 -303.81 546.54 -0.85
Dead+Wind 315 deg+lce+Temp 14.99 -8.83 -8.69 429.09 447.81 -2.18
Dead+Wind 330 deg+Ice+Temp 14.99 -6.25 -10.64 -525.23 319.14 -3.35
Dead+Wind 0 deg - Service 8.99 0.00 -3.37 -173.84 2.98 -1.39
Dead+Wind 30 deg - Service 8.99 1.96 -3.33 ~166.87 -96.25 -1.76
Dead+Wind 45 deg - Service 8.99 2.78 2.72 -136.41 -137.35 -1.65
Dead+Wind 60 deg - Service 8.99 340 -1.92 -96.70 -168.89 -1.43
Dead+Wind 90 deg - Service 8.99 345 0.00 -0.85 -176.76 -0.73
Dead+Wind 120 deg - Service 8.99 3.40 1.92 95.01 -168.89 0.19
Dead+Wind 135 deg - Service 8.99 2.78 2.72 134.71 -137.35 0.63
Dead+Wind 150 deg - Service 8.99 1.96 333 165.18 -96.25 1.04
Dead+Wind 180 deg - Service 8.99 -0.00 3.37 172.15 2.98 1.39
Dead+Wind 210 deg - Service 8.99 -1.96 3.33 165.18 102.21 1.76
Dead+Wind 225 deg - Service 8.99 -2.78 2.72 134.71 143.31 1.65




T Job Page
tnxlower 15001.028 - North Haven South 17 of 22
N : Project Date
Centek Engineering Inc.
63-2 No,,fgmnford‘%u 80' Lattice Tower - 100 Universal Dr., North Haven, CT 08:54:20 03/27/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Load Vertical Shear. Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
K K K Kip-ft kip-ft kip-ft
Dead+Wind 240 deg - Service 8.99 -3.40 1.92 95.01 174.85 1.43
Dead+Wind 270 deg - Service 8.99 -3.45 -0.00 -0.85 182.72 0.73
Dead+Wind 300 deg - Service 8.99 -3.40 -1.92 -96.70 174.85 -0.19
Dead+Wind 315 deg - Service 8.99 -2.78 -2.72 -136.40 143.31 -0.63
Dead+Wind 330 deg - Service 8.99 -1.96 -3.33 -166.87 102.21 -1.04
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY Pz % Error
Comb. K X K K K K
1 0.00 -8.99 0.00 0.00 8.99 0.00 0.000%
2 0.00 -8.99 -10.92 -0.00 8.99 10.92 0.001%
3 6.37 -8.99 -10.79 -6.37 8.99 10.79 0.001%
4 9.00 -8.99 -8.81 -9.00 8.99 8.81 0.000%
5 11.02 -8.99 -6.23 -11.02 8.99 6.23 0.002%
6 11.19 -8.99 0.00 -11.19 8.99 -0.00 0.001%
7 11.02 -8.99 6.23 -11.02 8.99 -6.23 0.001%
8 9.00 -8.99 8.81 -9.00 8.99 -8.81 0.001%
9 6.37 -8.99 10.79 -6.37 8.99 -10.79 0.002%
10 0.00 -8.99 10.92 0.00 8.99 -10.92 0.001%
11 -6.37 -8.99 10.79 6.37 8.99 -10.79 0.002%
12 -9.00 -8.99 8.81 9.00 8.99 -8.81 0.000%
13 -11.02 -8.99 6.23 11.02 8.99 -6.23 0.002%
14 -11.19 -8.99 0.00 11.19 8.99 0.00 0.001%
15 -11.02 -8.99 -6.23 11.02 8.99 6.23 0.001%
16 -9.00 -8.99 -8.81 9.00 8.99 8.81 0.001%
17 -6.37 -8.99 -10.79 6.37 8.99 10.79 0.002%
18 0.00 -14.99 0.00 0.00 14.99 0.00 0.000%
19 0.00 -14.99 -10.70 -0.00 14.99 10.70 0.001%
20 6.25 -14.99 -10.64 -6.25 14.99 10.64 0.001%
21 8.83 -14.99 -8.69 -8.83 14.99 8.69 0.000%
22 10.82 -14.99 -6.15 -10.82 14.99 6.15 0.001%
23 10.90 -14.99 0.00 -10.90 14.99 -0.00 0.001%
24 10.82 -14.99 6.15 -10.82 14.99 -6.15 0.001%
25 8.83 -14.99 8.69 -8.83 14.99 -8.69 0.000%
26 6.25 -14.99 10.64 -6.25 14.99 -10.64 0.001%
27 0.00 -14.99 10.70 0.00 14.99 -10.70 0.001%
28 -6.25 -14.99 10.64 6.25 14.99 -10.64 0.001%
29 -8.83 -14.99 8.69 8.83 14.99 -8.69 0.000%
30 -10.82 -14.99 6.15 10.82 14.99 -6.15 0.001%
31 -10.90 -14.99 0.00 10.90 14.99 0.00 0.001%
32 -10.82 -14.99 -6.15 10.82 14.99 6.15 0.001%
33 -8.83 -14.99 -8.69 8.83 14.99 8.69 0.000%
34 -6.25 -14.99 -10.64 6.25 14.99 10.64 0.001%
35 0.00 -8.99 -3.37 -0.00 8.99 3.37 0.000%
36 1.96 -8.99 -3.33 -1.96 8.99 3.33 0.000%
37 2.78 -8.99 -2.72 -2.78 8.99 2.72 0.000%
38 3.40 -8.99 -1.92 -3.40 8.99 1.92 0.000%
39 345 -8.99 0.00 -3.45 8.99 -0.00 0.000%
40 3.40 -8.99 1.92 -3.40 8.99 -1.92 0.000%
41 2.78 -8.99 2.72 -2.78 8.99 -2.72 0.000%
42 1.96 -8.99 3.33 -1.96 8.99 -3.33 0.000%
43 0.00 -8.99 3.37 0.00 8.99 337 0.000%
44 -1.96 -8.99 3.33 1.96 8.99 -3.33 0.000%
45 -2.78 -8.99 2.72 2.78 8.99 -2.72 0.000%
46 -3.40 -8.99 1.92 3.40 8.99 -1.92 0.000%
47 -3.45 -8.99 0.00 345 8.99 0.00 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. K K K K K K
48 -3.40 -8.99 -1.92 3.40 8.99 1.92 0.000%
49 -2.78 -8.99 2.72 2.78 8.99 2.72 0.000%
50 -1.96 -8.99 -3.33 1.96 8.99 3.33 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 4 0.00000001 0.00000462
3 Yes 4 0.00000001 0.00003759
4 Yes 4 0.00000001 0.00004432
5 Yes 4 0.00000001 0.00003946
6 Yes 4 0.00000001 0.00000449
7 Yes 4 0.00000001 0.00004137
8 Yes 4 0.00000001 0.00004748
9 Yes 4 0.00000001 0.00004140
10 Yes 4 0.00000001 0.00000505
11 Yes 4 0.00000001 0.00003928
12 Yes 4 0.00000001 0.00004564
13 Yes 4 0.00000001 0.00004035
14 Yes 4 0.00000001 0.00000468
15 Yes 4 0.00000001 0.00003623
16 Yes 4 0.00000001 0.00004201
17 Yes 4 0.00000001 0.00003702
18 Yes 4 0.00000001 0.00000001
19 Yes 4 0.00000001 0.00000479
20 Yes 4 0.00000001 0.00004232
21 Yes 4 0.00000001 0.00004944
22 Yes 4 0.00000001 0.00004351
23 Yes 4 0.00000001 0.00000525
24 Yes 4 0.00000001 0.00004867
25 Yes 4 0.00000001 0.00005583
26 Yes 4 0.00000001 0.00004870
27 Yes 4 0.00000001 0.00000649
28 Yes 4 0.00000001 0.00004224
29 Yes 4 0.00000001 0.00004873
30 Yes 4 0.00000001 0.00004271
31 Yes 4 0.00000001 0.00000569
32 Yes 4 0.00000001 0.00003628
33 Yes 4 0.00000001 0.00004216
34 Yes 4 0.00000001 0.00003691
35 Yes 4 0.00000001 0.00000001
36 Yes 4 0.00000001 0.00000001
37 Yes 4 0.00000001 0.00000001
38 Yes 4 0.00000001 0.00000001
39 Yes 4 0.00000001 0.00000001
40 Yes 4 0.00000001 0.00000001
41 Yes 4 0.00000001 0.00000001
42 Yes 4 0.00000001 0.00000001
43 Yes 4 0.00000001 0.00000001
44 Yes 4 0.00000001 0.00000001
45 Yes 4 0.00000001 0.00000001
46 Yes 4 0.00000001 0.00000001
47 Yes 4 0.00000001 0.00000001
48 Yes 4 0.00000001 0.00000001
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49 Yes 4 0.00000001 0.00000001
50 Yes 4 0.00000001 0.00000001
Maximum Tower Deflections - Service Wind
Section Elevation Horz. Gow. Tilt Twist
No. Deflection Load
Ji in Comb. 2 &
Tl 77.8-58.7 1.574 43 0.1570 0.0251
T2 58.7-3838 0.961 48 0.1389 0.0170
T3 38.8-19.6 0.448 48 0.0955 0.0089
T4 19.6-0 0.130 48 0.0529 0.0042
| Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
S Comb. in ° h Jt
80.00 BXA-800634BF 48 1.574 0.1570 0.0251 122949
79.00 Valmont 13" Platform w Rails 43 1.574 0.1570 0.0251 122949
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
in Comb. s Gl
Tl 77.8-587 5.031 15 0.4998 0.0828
T2 58.7-38.8 3.075 15 0.4436 0.0615
T3 38.8-19.6 1436 15 0.3057 0.0451
T4 19.6-0 0.417 15 0.1693 0.0310
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
S Comb. in e ° ft
80.00 BXA-800634BF 15 5.031 0.4998 0.0828 39069
79.00 Valmont 13' Platform w Rails 15 5.031 0.4998 0.0828 39069

Bolt Design Data
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Section Elevation Component Bolt Bolt Size  Number Maximum  Allowable Ratio Allowable Criteria
No. Type Grade or Load per Load Load Ratio
S in Bolts Bolt K Allowable
K
Tl 71.8 Diagonal A325N 0.6250 1 338 6.44 0.524 / 1.333 Bolt Shear
T2 58.7 Diagonal A325N  0.6250 1 4.09 6.44 0.634 / 1.333 Bolt Shear
T3 38.8 Diagonal A325N  0.6250 1 4.87 6.44 0.756 ‘/ 1.333 Bolt Shear
T4 19.6 Diagonal A325N  0.6250 1 549 6.44 0.852 / 1.333 Bolt Shear
Compression Checks
Leg Design Data (Compression)
Section Elevation Size L i Ky F, A Actual Allow. Ratio
No. P P, P
ft St ft ksi in’ K K P,
Tl 77.8-58.7 Built Up L4.5x4.5x5/16 19.11 318 514 18.227 2.7148 -17.97 49.48 0.363
K=1.20 v
T2 58.7-38.8 Built Up L4.5x4.5x5/16 19.91 3.98 64.2 17.015 2.7148 -36.42 46.19 0.789
K=1.20 /
T3 38.8-19.6 Built Up L4.5x4.5x7/16 19.21 4.80 78.1 15.564 3.7461 -54.57 58.30 0.936
K=1.20 /
T4 19.6 -0 Built Up L4.5x4.5x7/16 19.61 4.90 79.7 15.384 3.7461 -73.22 57.63 1.271
K=1.20 /
Diagonal Design Data (Compression)
Section Elevation Size L L, Kifr F, A Actual Allow. Ratio
No. 14 P, P
St St St ksi in’ K K P,
T1 77.8-58.7 L2 1/2x2 12x1/4 4.80 4.29 104.9 12.342 1.1900 -3.38 14.69 0.230
K=1.00 /
T2 58.7-38.8 L2 1/2x2 1/2x1/4 5.90 5.40 1319 8.583 1.1900 -4.06 10.21 0.398
K=1.00 /
T3 38.8-19.6 L3x3x1/4 7.01 6.50 131.8 8.602 1.4400 -4.80 12.39 0.387
K=1.00 /
T4 196-0 L3x3x1/4 7.67 7.18 145.6 7.043 1.4400 -5.49 10.14 0.541
K=1.00 /

Top Girt Design Data (Compression)
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Section Elevation Size L ji% Kir F, A Actual Allow. Ratio
No. P P, P
S S f ksi in’ K K —r
Tl 77.8-58.7 L2x2x1/4 2.88 250 76.9 15699  0.9380 -1.09 14.73 0.074
K=1.00
T2 58.7-38.8 L2x2x1/4 3.65 327 100.5 12913  0.9380 0.11 12.11 0.009
K=1.00 v
T3 38.8-19.6 L2x2x1/4 444 4.06 124.8 9.590 0.9380 0.15 9.00 0.017
K=1.00 v
T4 19.6 -0 L2x2x1/4 5.21 4.84 148.4 6.782 0.9380 -0.19 6.36 0.030
K=1.00 v
Tension Checks
Leg Design Data (Tension)
Section Elevation Size L L, Kl Fy A Actual Allow. Ratio
No. P P, P
7 S S ksi in’ K K 7
Ti 77.8-58.7 Built Up L4.5x4.5x5/16 19.11 3.18 272 21,600 27148 15.98 58.64 0.273
T2 58.7-38.8 Built Up L4.5x4.5x5/16 19.91 3.98 340 21.600  2.7148 33.88 58.64 0.578
T3 38.8-19.6 Built Up L4.5x4.5x7/16 19.21 4.80 41.6 21.600  3.7461 52.14 80.92 0.644
T4 19.6-0 Built Up L4.5x4.5x7/16 19.61 4.90 424 21.600  3.7461 71.94 80.92 0.889
Diagonal Design Data (Tension)
Section Elevation Size L i Klr F, A Actual Allow. Ratio
No. P P, P
S ft St ksi in K K P,
Tl 77.8-58.7 L2 1/2x2 1/2x1/4 4.80 4.29 67.0 21.600  1.1900 337 25.70 0.131
T2 58.7-38.8 L2 1/2x2 1/2x1/4 5.90 5.40 84.2 21.600  1.1900 4.09 25.70 0.159
T3 38.8-19.6 L3x3x1/4 7.01 6.50 83.9 21.600  1.4400 4.87 31.10 0.157
T4 19.6-0 L3x3x1/4 7.67 7.18 92.7 21.600  1.4400 5.42 31.10 0.174

Top Girt Design Data (Tension)
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: Job
tnxTower 15001.028 - North Haven South 22 of 22
. . Project Date
Centek Engineering Inc. . .
63-2 No,,fgmnfordé’;d 80' Lattice Tower - 100 Universal Dr., North Haven, CT 08:54:20 03/27/15
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 Verizon Wireless TJL
FAX: (203) 488-8587
Section Elevation Size L L, Kirr F, A Actual Allow. Ratio
No. P P, P
St ft St ksi in’ K K P,
Tl 77.8-58.7 L2x2x1/4 2.88 2.50 49.4 21.600 0.9380 1.08 20.26 0.054
T2 58.7-38.8 L2x2x1/4 3.65 3.27 64.5 21.600 0.9380 0.12 20.26 0.006
T3 38.8-19.6 L2x2x1/4 4.44 4.06 80.1 21.600 0.9380 0.12 20.26 0.006
T4 196-0 L2x2x1/4 5.21 4.84 95.3 21.600 0.9380 0.14 20.26 0.007
Section Capacity Table
Section Elevation Component Size Critical P SF*Paiiow % Pass
No. St Type Element K K Capacity Fail
T1 77.8-58.7 Leg Built Up L4.5x4.5x5/16 3 -17.97 65.96 272 Pass
T2 58.7-38.8 Leg Built Up L4.5x4.5x5/16 33 -36.42 61.57 59.2 Pass
T3 38.8-19.6 Leg Built Up L4.5%4.5x7/16 61 -54.57 77.72 70.2 Pass
T4 19.6-0 Leg Built Up L4.5x4.5x7/16 85 -73.22 76.82 953 Pass
T1 77.8-58.7 Diagonal L2 1/2x2 1/2x1/4 11 -3.38 19.58 17.3 Pass
39.3 (b)
T2 58.7-38.8 Diagonal 12 1/2x2 1/2x1/4 43 -4.06 13.62 29.8 Pass
47.6 (b)
T3 38.8-19.6 Diagonal L3x3x1/4 72 4.80 16.51 29.1 Pass
56.7 (b)
T4 19.6-0 Diagonal L3x3x1/4 96 -5.49 13.52 40.6 Pass
63.9 (b)
Tl 77.8-58.7 Top Girt L2x2x1/4 7 -1.09 19.63 5.6 Pass
T2 58.7-38.8 Top Girt L2x2x1/4 40 -0.11 16.15 0.7 Pass
T3 38.8-19.6 Top Girt L2x2x1/4 68 -0.15 11.99 1.3 Pass
T4 19.6-0 Top Girt L2x2x1/4 92 -0.19 8.48 2.2 Pass
Summary
Leg (T4) 95.3 Pass
Diagonal 63.9 Pass
(T4)
Top Girt 5.6 Pass
(T1)
Bolt Checks  63.9 Pass
RATING= 953 Pass

Program Version 6.0.0.8 - 9/7/2011 File:J:/Jobs/1500100.W1/028 - North Haven S/Backup Documentation/ERI/80' Lattice Tower.eri
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Beantond, CT 06405

B 303| AEB-OSHD Location: North Haven, CT

F Mviden psay
Prepared by: T.J.L. Checked by: C.F.C.

Rev. 0: 3/27/15 Job No. 15001.028

Mat Foundation Analysis:

Input Data:

Tower Data
QOvertuming Moment = OM := 641-ft-kips (User Input from tnxTower)
Shear Force = Sy := 13-kip (User Input from tnxTower)
Axial Force = WTt = 9.kip {User Input from trxTower)
Max Compression Force = Cy:= 76-kip (User Input from tnxTower)
Max Uplift Force = Uy := 75-kip (User Input from tnxTower)
Tower Height = H; = 80-ft (User Input)
Tower Width = Wy = 6t (User Input)
Tower Position on Foundation (1=offset, 2=centered) = Pos; = 2 (User Input)
Footing Data:
Overall Depth of Footing = Dg:= 4.5 (User Input)
Thickness of Footing = Tg:= 5.0.ft (User Input)
Width of Footing = Wii= 14.5ft (User input)
Material Properties:
Concrete Compressive Strength = f'c := 3000.psi (User Input)
Steel Reinforcment Yield Strengh = fy := 60000-psi (User Input)
Internal Friction Angle of Soil = &g = 30-deg (User Input)
Allowable Soil Bearing Capacity = dg := 3000-psf (User Input)
Unit Weight of Soil = Ysoil = 120-pcf (User Input)
Unit Weight of Concrete = Yeong = 150-pef (User Input)
Foundation Bouyancy = Bouyancy = 0 (User Input) (Yes=1/ No=0)
Depth to Neglect = n:= Oft (User Input)
Cohesion of Clay Type Sail = c = O-ksf (User Input) (Use 0 for Sandy Soil)
Selsmic Zone Factor = Z=2 (User Input) (UBC-1997 Fig 23-2)
Coefficient of Friction Between Concrete = pi= 0.45 (User Input)
Mat Foundation.xmed.xmcd Page 3.4-1




C = N T =K Subject: FOUNDATION ANALYSIS

Conmared on Solutiond  swrcemtekcnmdon ]
63 ) Korth Branford Rowed = . (J05) 4B8-D54D Locatlon: North Haven, CT
Beanfoed, TT DA-405 €203 S5 BHRT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 3/27/15 Job No. 15001.028

Pad Reinforcement:

Bar Size = Bstop =6 (User Input) (Top of Pad)
Bar Diameter = dit op= 0.750.in (User Input) (Top of Pad)
Number of Bars = NBtop = 28 (User tnput) (Top of Pad)
Bar Size = BSpot =6 (User Input) (Bottom of Pad)
Bar Diameter = dppgt = 0.750:in (User Input) (Bottom of Pad)
Number of Bars = NBp = 28 (User Input) (Bottom of Pad)
Clear Cover of Reinforcement = C¥rpaq = 3.0-in (User Input)
Reinforcement Location Factor = Opad = 1.0 (User Input) (ACI-2008 12.2.4)
Coating Factor = ﬂpad =1.0 (User Input) (ACI-2008 12.2.4)
Concrete Strength Factor = >‘pad =1.0 (User Input) (ACI-2008 12.2.4)
Reinforcement Size Factor = Vpad = 1.0 (User Input) (ACI-2008 12.2.4)
Calculated Factors:
2
Pad Top Reinforcement Bar Area = Abtop = Mﬂ = 0.442-in2
4
2
Pad Bottom Reinforcement Bar Area = Apbot = n-—dtlb—cl . 0.442-in2

1+ sin(2g)
=3

Coefficient of Lateral Soil Pressure = K= =
P9 siﬂ ‘I’si

Load Factor = LF:= J1.333 if H; <700t =1.333

1.7 if Hy> 1200-ft

Hy - 700ft
1.333+| —————}-0.4 otherwise
1200ft — 700ft

Mat Foundation.xmed.xmcd Page 3.4-2



C=NT=K e Subject: FOUNDATION ANALYSIS
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“ Sel ; )
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traniond LT 08405 £ XM JKN RIAT
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 3/27/15 Job No. 15001.028

Stability of Footing:

Adjusted Concrete Unit Weight = o= if(Bouyancy =1, Yeone — 62.4pcf,—1conc) = 150-pcf
Adjusted Soil Unit Weight = Vg = if(Bouyancy =1, Yegil - 62.4pcf,1so”) = 120-pcf
Passive Pressure = Ppn= Kpvsn+ c2 / Kp= O-ksf

Pot= Kps(Or = To) + c-2~\/?p = -0.18-ksf
Ptop= i< (f = Te)-Ppt, Ppn] = Oksf
Ppoti= Kp1gDf + ©2 ‘/Tp = 1.62ksf

Piop + Phot
Pave= ——

Tp=ifn<(Of- Tg). Tr.(Df - nj] = 45

= 0.81-ksf

Api= WeT, = 65.25

p
Ultimate Shear = Syi= Paye'Ap = 52.853-kip
Weight of Concrete = WTg = (sz'Ta"'fc = 157.688-kip
Weight of Sail Above Footing = WTgq = Okip
2
(Df- n) -tan(@s)
Weight of Soil Wedge at Back Face = WTgp:= | Wy} = 10.171kp
w w W w
t
Tower Offset = Xyq:= |:—2-t - (—2)] Xig:= 7f . (_SQ
Xy := f{Posy, Xpq, Xpp) = 4.25
Total Weight = W= WTg + WTy+ WTgq = 166.7-kip
Wy T Tp.tan(<1>s)
Resisting Momertt = M= (Wth).7 +8y— + WTep| Wy ——— | = 1444-kipt
Overtuming Moment = Mgt = OM + S;-T; = 706-kip-ft
M
Factor of Safety Actud = FS:= — =205
ot
Factor of Safety Required = FSI,eq =2

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

OverTuming_Moment_Check = "Okay”

Mat Foundation.xmed.xmed Page 3.4-3
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100 At BuB7

Rev. 0: 3/27/15

FOUNDATION ANALYSIS

North Haven, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 15001.028

BEARING PRESSURES

Eccentricity =

Distance to Kem =

Bearing Pressure Caused by Footing:

Total Load =

Area of the Mat =

Maximum Contact Pressure =

Minimum Contact Pressure =

Distance to Resultant of Pressure Distribution =

Mat Foundation.xmed.xmcd

Length of Applied Pressure =

Pressure Slope =

Mot
e= =4.235
Trot

U
Xk = ? =2.417

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

Load;; := WTg + WT; + WTgq = 167-kip

2
Amat = Wr =210.25
p Loady (1 6-e) o< X
max:= J1+—] if e< Xy
sz W
2 Loadyyy P max = 2-542-ksf
otherwise
i We ]
3Wpl — -e
2
P Lot [1 Se) if e<X
min = 117w " =%k
sz Wf
Pmin = Oksf
Oksf otherwise
o Loady; (1 6-e) P
min*= -] T esAk
Wf2 Wi
Pmin = O ksf
Oksf otherwise
Xp:= W if e< Xy Xp=9.044-ﬂ
W
3 - - e| otherwise
Pmax= Pmin
mgy:= my, = 0.281-ksf
p X P
p
Page 3.4-4
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Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 3/27/15 Job No. 15001.028

Beam (One-Way) Shear Action (ACI 11.3.1.1):

Shear Strength of Concrete:

Capacity Reduction Factor: ¢q:= 0.85
(ACI9.3.2.3)
di=Te- Cvrpad - dypot d= 56.25-in
Factored Pressure at "d" Distance = Py:= LF.[PmaX- (xt - d).mp] Pg= 3.553-ksf
Factored Pressure at Edge = P = LF.P
@ edge e Pedge = 3.389-ksf
Average Pressure = Pa+ Pedge
Pave™ ——5—— Pave = 3471 -ksf
Applied Shear Force = Vieq= Pave.(xt - d)-wf Vyeq = —22.018:kips
Available Shear =
(ACI 11.3.1.1) V Avail = ¢c-2-\/ fc-psi-We-d = 911-kip (ACI1-2008 11.2.1.1)
Check Capacity = Beam_Shear_Check := If{V rgq < Vaygil, "Okay" ,"No Good" )
Beam_Shear_Check = "Okay"
Punching (Two-Way) Shear Action (ACI 11.12.2.1):
Critical Perimeter of Punching Shear = by := 4(d) b, = 18.75.1t
Factored Maximum Punching Shear Force = FL:= LF-C; FL = 101.31-kip
Available Shear Strength = V ayagil = G4y fe-psi-byd V ayail = 2356.92 kips

(ACI-2008 11.11.2.1)

Punching_Shear_Check := if( < Vayail» "Okay" ,"No Good")

Vreq

Punching_Shear_Check = "Okay"

Mat Foundation.xmcd.xmcd Page 3.4-5
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‘(,"ﬂ",zﬁf,,:,m'om ey Location: North Haven, CT
B arviordd, LT el FO200 S60-BH87
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 3/27/15 Job No. 15001.028

Maximim Bending Moment:

We
Distance From Edge of FTG To Face of Pier: Xp:= - - e Xp = 3.015-ft
Moment Due To Overturning:
Factored Pressure at "d" Distance: Pface = LF.(Pm ax— Xb‘mp) Ptace = 2259 ksf

Factored Pressure at Edge:
Pedge™= LFPmax Pedge = 3.389-ksf

1
Moment Due To Rectangular Loading: My = ( Ptace Kb wf).(E .xg My = 148.847 kip-ft
) ' 1 2 )
Moment Due to Triangular Loading My:= E'xb'(Pedge‘ Pface) . 5-xb My = 3.422-kip-ft
Sum Moments: Mot = Mg + My My = 152.269-kip-ft

Moment Due To Uplift:

Pier Forces: Mgt = LF-[Ut-(Wf - 2Xp- g - d) + st-(Df)] M, = 221.914-kip-ft
Corirete Resistance: Mns = %-(Wf - xb)z- (Tr We)vs Mpg = 573.835-kip-ft

ML 1 2 .
Soil Resistance: Mpc:= E.(Wf- xb) .(waf).qc Mnc = 717.293-kip it
Sum Moments Mypit = Mt ~ Mg = My Mypiift = =1.069 x 10%kips
Select Controlling Moment: My= [Mg if My 2 Muplift M, = 152.269-kips-ft

Muplift otherwise

Mat Foundation.xmecd.xmed Page 3.4-6
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Rev. 0: 3/27/15

FOUNDATION ANALYSIS

North Haven, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 15001.028

Size Reinforcing Steel:
Strength Reduction Factor:
(ACI 9.3.2.2)

Effective Width;

(ACI-200810.2.7.3)

Required Reinforcement for Tem perature and Shrinkage:

Area Required:

Mat Foundation.xmcd.xmcd

O =90
beff2= Wf beff:= Wf= 174.in
B:= 10.85 if 2500.psi< fc < 4000 psi =0.85
0.65 if fc> 8000-psi
fi
[p—: " 4000]
i
0.85 - | ——= 1.0.5|| otherwise
1000
My
Ryi= =3.7.psi
¢m-Wf~d
0.85.fc 2R,
p= 1= 1= p = 0.00006
fy 0.85-fc
Prmin = 1-333-p = 0.00008

Psh= |

As = ma)(p, F’min’psh)"z_ff

ASproy

.0018 if fyz 60000-psi = 0.0018

.0020 otherwise

be

(ACI -2008 7.12.2.1)

d= 8.8-in2

L2
= Apbot- NBpgt = 12.4-in

Pad_Reinforcement_Bot := if(ASprov > As, "Okay","No Good“)

Pad_Reinforcement_Bot = "Okay”

Page 3.4-7
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Caontered on Solunons enver conipkouIR Cory L tion:
0¥ ) North Buanford Re] ©:(J0)) 4B8-0580 ocation:
Branford, <7 a0y ELi MM AEHRHRT

Rev. 0: 3/27/15
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North Haven, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 15001.028

Development Length Pad Reinforcement:

Bar Spacing =

Spacing or Cover Dimension =

Transverse Reinforcement Index =

Minimum Development Length =

Available Length in Pad =

Mat Foundation.xmcd.xmed

Wi = 2:0vryaq — NBpgp dhpot

B = = 5.44.in
sPad- §
NBpot - 1

BsPad BsPad
s Cvrpad, 2

c:= i{Cvrpad < ) =2.722.in

=0 (ACI-2008 12.2.3)

kt
i 3fyepad Bpad Ypad Mpad P .
= . = -In
dbt Grky  bbot
40./ fc-psi-

bbot

Ldbmin = 121n (ACI-2008 12.2.1)

Lbtcheck = f(Ldbt  Lapmin: "Use L.dbt" “Use L.dbmin") = "Use L.dbt"

W ow,
LPad = —2— s 7 - CVl‘pad = 48.in

Lpad_Check:= if{Lp,q> Lypi, "Okay" ,"No Good”
Pad ~ “dbt

Lpad_Check = "Okay"

Page 3.4-8




SITE NAME ECP & CELL # 0215
Note: PCS carrier add. Remove 850/1900 diplexers. LATITUDE
LONGITUDE
STRUCTURE TYPE
700 MHz LTE - CURRENT CONFIG ALPHA BETA MA

EQUIPMENT TYFE

LTE-700U eNodeB

LTE-700U eNodeB

LTE-700U eNodeB

ANTENNA TYPE

BXA-70063-6CF-2-750MHZ

BXA-70063-6CF-2-750MHZ

BXA-70063-6CF-2-750MHZ

QTY OF ANTENNAS PER FACE

1

3

1

ORIENTATION (DEG)

50

170

270

i

DOWN TILT (MECH/DEG }

0

2

0

RAD CTR (ET AGL)

82

82

82

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

RRH - QTYMODEL

SECTOR DISTRIBUTION BOX

MAIN DISTRIBUTION BOX

700 MHz LTE - FUTURE CONFIG

ALPHA

BETA

GAMMA

EQUIPMENT TYPE

LTE-700U eNodeB

LTE-700U eNodeB

LTE-700U eNodeB

ANTENNA TYPE

LNX-6514DS-A1M_2DT_750MHZ

LNX-6514DS-A1M_4DT_750MHZ

LNX-6514DS-A1M_2DT_750MHZ

QTY OF ANTENNAS PER FACE

1

1

1

ORIENTATION (DEG)

50

170

270

DOWN TILT (MECH/DEG )

0

0

0

RAD CTR (FT AGL)

82

82

82

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

RRH - QTY/MODEL

SECTOR DISTRIBUTION BOX

MAIN DISTRIBUTION BOX

850 MHz CELLULAR - CURRENT CONFIO

ALPHA

BETA

GAMNA

EQUIPMENT TYFE

Cellular Mod 4.0B

Cellular Mod 4.0B

Cellular Mod 4.0B

ANTENNA TYPE

BXA-80063-4BF-EDIN-0

BXA-800634BF-EDIN-0

BXA-80063-4BF-EDIN-0

QTY OF ANTENNAS PER FACE

1

1

1

“ORIENTATION (DEG)

30

150

270

DOWN TILT { MECH/DEG )

2

0

0

RAD CTR (FT AGL)

82

82

82

TMA- QTY | MODEL_

| oiFExeR - aTv/MODEL 2 FDORB004/2C-3L 2 FDIRB00A/2C-L 2 FDORG004/2C-3L
850 MHz GELLULAR - FUTURE CONFIG ALFHA BETA GAMMA

EQUIPMENT TYPE

Cellular Med 4.0B

Cellular Mod 4.08

Cellular Mod 4.0B

ANTENNA TYPE

BXA-80063-4BF-EDIN-0

BXA-80063-4BF-EDIN-0

BXA-80063-4BF-EDIN-0

QTY OF ANTENNAS PER FACE.

1

1

1

GRIENTATION (DEG)

30

150

270

DOWN TILT { MECH/DEG }

2

0

0

RAD CTR (FT AGL)

92

82

82

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL

0 MHz PCS - CURRENT

ALPHA

BETA

I_MA

EQUIPMENT TYPE

PCS Mod 4.0B

PCS Mad 4.08

PCS Mod 4.0B

ANTENNA TYPE

MG D3-800T0

MG D3-800T0

MG D3-800T0

QTY OF ANTENNAS PER FACE

1

1

1

ORIENTATION (DEG)

30

150

270

DOWN TILT ( MECH/DEG }

2

2

2

RAD CTR (FT AGL}

82

82

82

TMA - QTY / MODEL

DIPLEX WITH CELLULAR CABLE

YES

YES

RRH - QTY / MODEL

SECTOR DISTRIBUTION BOX

MAIN DISTRIBUTION BOX

1900 S - FUTURE CONF

ALPHA

BETA

CAMMA

EQUIPMENT TYPE

LTE-PCS BBU+RRH

LTE-PCS BBU+RRH

LTE-PCS BBU+RRH

ANTENNA TYPE

HBXX-6516DS-A2M_PORT 1 -
+45_02DT_1920

HBXX-6516DS-A2M_PORT 1 -
+45_02DT_1920

HBXX-8516DS-A2M_PORT 1 -
+45_02DT_1920

QTY OF ANTENNAS PER FACE

1

1

1

ORIENTATION (BEG)

30

150

270

DOWN TILT [ MECH/DEG )

0

0

0

RAD CTR _(FTAGL)

82

82

82

TMR‘QTYIW_ DOEL

DIPLEX WITH CELLULAR CABLE

NO

NO

NO

RRH - QTY / MODEL

ALU RH_2X60-PCS

|

ALU RH_2X50-PCS

+ ]

ALU RH_2X60-PCS

(|

SECTOR DISTRIBUTION BOX

MAIN DISTRIBUTION BOX




[ 2100 MHZ AWS - CURRENT CONFIG____ ALPHA BETA GAMMA,
EQUIPMENT TYPE LTE-AWS BBU+RRH LTE-AWS BBU+RRH LTE-AWS BBU+RRH
ANTENNA TYPE MG D3-800T0 MG D3-800T0 MG D3-800T0
QTY OF ANTENNAS PER FACE 1 1 1
ORIENTATION taEﬁ; 30 150 270
OOWN TILT { 1 G) 2 2 2
RAD.CTR (FT AGL): 82 82 82
TMA - QTY / MODEL | | |
DIPLEX WITH LTE-700 CABLE
RRH - QTY / MODEL 1+ | ALURH_2X60-AWS 1 | ALURH_2X60-AWS 1 ALU RH_2X60-AWS
MAIN DISTRIBUTION BOX 1 | DB-T1-6Z-8AB-0Z

— —
| 2100 MHz AWS - 2100 MHz AWS - FUTURE CONFIG. ALPHA A GAMMA
EQUIPMENT TYPE LTE-AWS BBU+RRH LTE-AWS BBU+RRH LTE-AWS BBU+RRH
HBXX-6516DS-A2M_PORT 1 - HBXX-6516DS-A2M_PORT 1 - HBXX-6516DS-A2M_PORT 1 -
(OIS +45_020T_2110 +45_02DT_2110 +45_02DT_2110
GTY OF ANTENNAS PER FAGE 1 1 1
ORIENTATION (DEG) 30 150 270
DOWN TILT | MECH/DEG ) 0 0 0
RAD CTR (FT AGL) 82 82 82
TMA - QTY / MODEL | | |
DIFLEX WITH LTE-700 CABLE
RRH - OTY | MODEL 1| ALURH_2X60-AWS 1| ALURH_2X60-AWS 1| ALURH_2X60-AWS
SECTOR DISTRIBUTION BOX | |
MAIN DISTRIBUTION BOX 1 | DB-T1-6Z-8AB-0Z
NUMBER OF CABLES NEEDED FIBER LINES MODEL NUMBER
TOTAL # FIBER LINES 1= TOTAL # OF MAINLINES 12 FIBER LINE MODEL # HB158-1-08U8-S8J10
TOTAL # TOP JUMPERS 6 TOTAL # OF TOP JUMPERS 24 FIBER TOP JUMPER MODEL # HB114-1-08U4-S4J18
EQUIPMENT CABLE ORDERING ] MAIN CABLE # 12 + | 0 TOP JUMPER & 24 + 0
TX | RX FREQUENCIES TX ER OUTPUT
Cellular-A Band PCS-FIAWS Band 700 MHz C-Block Cellular (Watts) 20
TX: B69-860/890-891.5 MHz TX;: 1970-1975/2145-2155 MHz TX: 746-757 MHz PCS (Walis) 16
RX: 824-835/845-846.5 MHz RX: 1890-1895/1745-1755 MHz RX: 776-787 MHz LTE/AWSIPCS (Walls) 40/60/60
ALPRA BETA GAMMA
Ant. Freq. Func. Color Code Ant. Freq. Fune. Color Code Ant. Freq. Fune. Color Code
A1-A 800 | Tx1/Rx0 RED AsA | B0 | @m0 | BLUE as-A | 800 | TxaR0 | GREEN
A1-B 1900 Tx1/Rx0 REDMWHITE AS-B 1900 Tx2IRx0 BLUE/ WHITE A9-B 1900 Tx3/Rx0 | GREENMWHITE
A2 700 | TR0 RED/ORANGE A8 700 | TR0 | BLUE/ ORANGE A10 700 | Tx3Rx0 | GREEN/ORANGE
A3 700 | TxamRx1 RED/RED/ORANGE A7 700 | TxsRx1 |  BLUE/BLUE/ORANGE A11 700 | Tx6/Rxt | GREEN/GREEN/ORANGE
aB | 1900 | TxdRx1 RED/RED/WHITE A8-B | 1900 | TxsRx1| BLUE/BLUEMWHITE A12-B | 1900 | Tx6Rx1 | GREEN/GREENWHITE
Ad-A 800 | Tx4/Rx1 RED/RED AB-A 800 | Tx5MRx1| BLUEBLUE a12-a | 800 | Tx6Rx1 | GREEN/GREEN
F1-A | 1700 | TwRx RED/BROWN F1-B | 1700 | TwRx BLUE/BROWN F1-C | 1700 | TwRx | GREEN/BROWN
F1-D | 1700 | TwRx RED/RED/BROWN F1-E | 1700 | TwRx BLUE/BLUE/BROWN Fi-F | 1700 | TwRx | GREEN/GREEN/BROWN
RF ENGINEER RF MANAGER _ INTTIALS DATE
Prepared by: Jaime Laredo Robert Hesselbach JL 2/16/2015




Product Specitications

HBXX-6516DSVIM
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Andrew® Quad Port Teletilt® Antenna, 1710-2180 MHz, 65° horizontal beamwidth, RET

compatible

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

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

performance

e 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
Gain, dBi 17.7
Beamwidth, Horizontal, degrees 67
Beamwidth, Vertical, degrees 7.5
Beam Tilt, degrees ) 0-10
USLS, dB 18
Front-to-Back Ratio at 180°, dB 30
CPR at Boresight, dB 22
CPR at Sector, dB 8
Isolation, dB 30
VSWR | Return Loss, dB 1.4 15.6
PIM, 3rd Order, 2 x 20 W, dBc -153
Input Power per Port, maximum, watts 350
Polarization +45°
Impedance 50 ohm
Electrical Specifications, BASTA*
Frequency Band, MHz 1710-1880
Gain by all Beam Tilts, average, dBi 17.2
Gain by all Beam Tilts Tolerance, dB +0.3
0°]17.0
Gain by Beam Tilt, average, dBi 5°117.3
10°]17.0
Beamwidth, Horizontal Tolerance, degrees +2.7
Beamwidth, Vertical Tolerance, degrees +0.5
USLS, dB 18
Front-to-Back Total Power at 180° + 30°, dB 26
CPR at Boresight, dB 22
CPR at Sector, dB 9

1850-1990

18.0
66
7.0

0-10
18
30
22

9
30
1.4 | 15.6

-153

350

+45°

50 ohm

1850-1990
17.2
+0.3

0°[17.1
5°]17.4
10°(17.0
+2.3
0.4
19
26
22
9

1920-2180
18.0
64
6.6
0-10
18
30
21
9
30
1.4 15.6
-153
350
+45°
50 ohm

1920-2180
17.5
+0.5

0°]17.4
591177
10°]17.2

+3.5
0.4
19
26
22
9

* CommScope® supports NGMN recommendations on Base Station Antenna Standards (BASTA). To learn more about the benefits of BASTA,

download the whilepoper 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

©2014 CommScope, Inc. All rights reserved. All rademarks identified by ® or ™ are registered frademarks, respectively, of CommScope.
Al specifications are subject fo change without notice. See www.commscope.com for the most current information. Revised: December 5, 2014
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December 18, 2014



Product Specitications

HBXX-6516DSVIM

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
1294,0mm | 50.9in
305.0mm | 12.0in
139kg | 30.61b

Remote Electrical Tilt (RET) Information

Model with Factory Installed AISG 1.1 Actuator HBXX-6516DS-R2M
Model with Factory Installed AISG 2.0 Actuator HBXX-6516DS-A2M

RET System

Teletiit®

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

“ionsn.

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 rademarks ideniified by ® or ™ are registered frademarks, respectively, of CommScope. page 2 of 2
All specificalions are subject to change without nofice. See www.commscope.com for the most current information. Revised: December 5, 2014 December 18, 2014



Product Specitications

i INX-0514DSVIM

COMMSCOPE’
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ANDREW.

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
. ~ G performance

.8 @ .
. "“. S o 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

Gain, dBi

Beamwidth, Horizontal, degrees
Beamwidth, Horizontal Tolerance, degrees
Beamwidth, Vertical, degrees

Beam Tilt, degrees

USLS, typical, dB

Front-to-Back Ratio at 180°, dB

CPR at Boresight, dB

CPR at Sector, dB

Isolation, dB

VSWR | Return Loss, dB

PIM, 3rd Order, 2 x 20 W, dBc

Input Power per Port, maximum, watts
Pofarization

Impedance

General Specifications

Antenna Brand

Antenna Type

Band

Brand

Operating Frequency Band

Mechanical Specifications

Color

Connector Interface
Connector Location
Connector Quantity, total
Lightning Protection
Radiator Material
Radome Material

Wind Loading, maximum

Wind Speed, maximum

698-806
15.7
65
+3
12.5
0-10
17
32
20
10
30
1.4 | 15.6
-153
400
+45°
50 ohm

Andrew®

DualPol®

Single band

DualPol® | Teletiit®
698 - 896 MHz

Light gray

7-16 DIN Female
Bottom

2

dc Ground

Aluminum

Fiberglass, UV resistant

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

241.0 km/h | 149.8 mph

©2014 CommScope, Inc. All rights reserved. All rademarks idenlified by ® or ™ are registered trademarks, respectively, of CommScope.
Al specificalions are subject o change wilhout nofice. See www.commscope.com for The most current information. Revised: December 17, 2013

806-896
16.3
65
+3
11.2
0-10
18
30
20
10
30
1.4 ] 15.6
-153
400
+45°
50 ohm

page 1 of 2
February 17, 2014



Product Specitications COMMSCOPE

INX-6514DSVTM [ kil (nnuuj
Dimensions

Depth 181.0mm | 7.1lin

Length 1847.0 mm | 72.7in

Width 301.0mm | 11.9in

Net Weight 17.6kg | 38.81b

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 Classification

RoHS 2011/65/EU Compliant by Exemption

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

IS0 9001:2008 Designed, manufactured and/or distributed under this quality management system

Included Products

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 trademarks idenfified by ® or ™ are registered trademarks, respectively, of CommScope. page 2 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
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