RObi n Son %ﬂ' Co Ie KENNETH C. BALDWIN

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

Direct (860) 275-8345

Also admitted in Massachusetts

August 1, 2017

Melanie A. Bachman, Esq.
Executive Director/Staff Attorney
Connecticut Siting Council

10 Franklin Square

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
8 Sky Edge Lane, Bethel, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (“Cellco”) currently maintains six (6) wireless
telecommunications antennas attached to an existing 150-foot electric transmission line tower
(Structure No. 10255 — Bethel) at 8 Sky Edge Lane in Bethel, Connecticut (the “Property”). The
transmission line tower and underlying property are owned by Eversource. The Council
approved Cellco’s use of this structure in 2007 (Petition No. 796). Cellco now intends to replace
six (6) of its existing antennas with three (3) model HBX-6516DS, 700/2100 MHz antennas and
three (3) model LNX-6513DS, 850/1900 MHz antennas, all at the same 167.5-foot level on the
tower. Included in Attachment 1 are specifications for Cellco’s replacement antennas.

Please accept this letter as notification pursuant to R.C.S.A. § 16-50j-73, for construction
that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance
with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Matthew S. Knickerbocker,
Bethel’s First Selectman; Beth Cavagna, Bethel’s Town Planner; and Eversource, the tower and
Property owner.

The planned modifications to the facility fall squarely within those activities explicitly
provided for in R.C.S.A. § 16-50j-72(b)(2).

1. The proposed modifications will not result in an increase in the height of the
existing structure. Cellco’s replacement antennas will be attached at the same 167.5-foot level
on the transmission line tower.
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2. The proposed modifications will not involve any change to ground-mounted
equipment and, therefore, will not require the extension of the site boundary.

&x 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 installation of new antennas will not increase radio frequency (RF) emissions
at the facility to a level at or above the Federal Communications Commission (FCC) safety
standard. A cumulative General Power Density table for Cellco’s modified facility is included in
Attachment 2.

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

6. The transmission line tower can support Cellco’s proposed antenna modifications.
(See Structural Analysis Report included in Attachment 3).

A copy of the parcel map and property owner information is included in Attachment 4. A
Certificate of Mailing verifying that this filing was sent to municipal officials and the owner of
the Property is included in Attachment 5.

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. § 16-505-72(b)(2).

Sincerely,

(e D

Kenneth C. Baldwin

Enclosures
Copy to:
Matthew S. Knickerbocker, Bethel’s First Selectman
Beth Cavagna, Bethel’s Town Planner
Eversource
Tim Parks
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Product Specitications

s 4 W
Electrical Specifications
Frequency Band, MHz
Gain, dBi
Beamwidth, Horizontal, degrees
Beamwidth, Vertical, degrees
Beam Tilt, degrees
USLS (First Lobe), dB
Front-to-Back Ratio at 180°, dB
Isolation, dB
VSWR | Return Loss, dB
PIM, 3rd Order, 2 x 20 W, dBc
Input Power per Port, maximum, watts

Polarization
Impedance

Electrical Specifications, BASTA*

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 Tolerance, degrees
Beamwidth, Vertical Tolerance, degrees
USLS, beampeak to 20° above beampeak, dB
Front-to-Back Total Power at 180¢ + 30°, dB
CPR at Boresight, dB

CPR at Sector, dB

HBX-6516DSVIM |

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

1710-1880
17.4
66
7.4
0-10
19
35
30
1.4 | 15.6
-153
350
+45°
50 ohm

1710-1880
17.1
+0.5

0°]17.0
50°17.2
10°| 16.9

+3.8
+0.4
18
26
17
9

COMMSCOPE

HBX-6516DS-ATM

1850-1990
17.6
64
6.9
0-10
19
35
30
1.4 | 15.6
-153
350
+45°
50 ohm

1850-1990
17.4
+0.3

0°|17.3
509|175
109 | 17.0

+2.4
+0.4
18
27
19
7

e Superior azimuth tracking and pattern symmetry to minimize any sector overlap

e Rugged, reliable design with excellent passive intermodulation suppression

1920-2180
17.8
66
6.4
0-10
19
35
30
1.4 ]15.6
-153
350
+45°
50 ohm

1920-2180
17.4
+0.5

0°]17.4
59117.3
100°17.1

+5.2
+0.6
17
26
20
7

* 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

Antenna Type

Band

Brand

Operating Frequency Band
Performance Note

Andrew®
DualPol®

Single band
DualPol®

1710 - 2180 MHz
Outdoor usage

©2016 CommScope, Inc. All rights reserved. All rademarks identified by ® or ™ are registered frademarks, respectively, of CommScope.
All specifications are subject fo change without notice. See www.commscope.com for the most current information. Revised: March @, 2016
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Product Specitications

HBX-6516DSVIM | HBX6516DSATM

Mechanical Specifications

Color

Lightning Protection
Radiator Material

Radome Material

Reflector Material

RF Connector Interface

RF Connector Location

RF Connector Quantity, total
Wind Loading, frontal

Wind Loading, lateral
Wind Loading, rear
Wind Speed, maximum

Depth
Length
Width

Net Weight, without mounting kit

Light gray

dc Ground

Low loss circuit board
PVC, UV resistant
Aluminum

7-16 DIN Female
Bottom

2

257.0 N @ 150 km/h
57.8 Ibf @ 150 km/h

67.0 N @ 150 km/h
15.1 Ibf @ 150 km/h

310.0 N @ 150 km/h
69.7 Ibf @ 150 km/h

241 km/h | 150 mph

83.0mm | 3.3in
1306.0 mm | 51.4in
166.0 mm | 6.5in
47kg | 10.41b

Remote Electrical Tilt (RET) Information
Model with Factory Installed AISG 2.0 Actuator HBX-6516DS-A1M

Packed Dimensions
Depth

Length

Width

Shipping Weight

188.0 mm | 7.4in
1442.0 mm | 56.8in
277.0mm | 10.9in
11.5kg | 25.41b

Regulatory Compliance/Certifications

Agency

RoHS 2011/65/EU

China RoHS S)/T 11364-2006
ISO 9001:2008

&

Included Products

Classification

Above Maximum Concentration Value (MCV)
Designed, manufactured and/or distributed under this quality management system

COMMSCOPE’

DB390 — Pipe Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members. Use for narrow panel antennas. Includes

two pipe mounts.

©2016 CommScope, Inc. All rights reserved. All frademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 2 of 3
All specifications are subject to change without notice. See www.commscope.com for the most current information. Revised: March 9, 2016 April 7, 2016



Product Specitications COMMSCOPE

HBX-6516DSVIM | HBX6516DSATM

DB5098E — Downtilt Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance

©2016 CommScope, Inc. Al rights reserved. All frademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 3 of 3
Al specifications are subject fo change without notice. See www.commscope.com for the most current information. Revised: March 9, 2016 April 7, 2016



Product Specifications COMMSCOPE’

INX-6513DS-ATM

Single Band Antenna, 698-896 MHz, 65° horizontal beamwidth, with factory attached
AISG 2.0 actuator

e Extended tilt range offers better coverage
e Great solution to maximize network coverage and capacity

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

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 14.6 15.1
Beamwidth, Horizontal, degrees 65 65
Beamwidth, Vertical, degrees 16.0 14.5
Beam Tilt, degrees 0-10 0-10
USLS, typical, dB 20 20
Front-to-Back Ratio at 180°, dB 30 30
CPR at Boresight, dB 12 12
CPR at Sector, dB 10 10
Isolation, dB 30 30
VSWR | Return Loss, dB 1.4 | 15.6 1.4 15.6
PIM, 3rd Order, 2 x 20 W, dBc -150 -150
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
Beamwidth, Horizontal Tolerance, degrees +3 +3

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

General Specifications

Operating Frequency Band 698 - 896 MHz
Antenna Type Sector

Band Single band
Performance Note Outdoor usage

Mechanical Specifications

RF Connector Quantity, total 2

RF Connector Quantity, low band 2

RF Connector Interface 7-16 DIN Female

Color Light gray

Grounding Type RF connector inner conductor and body grounded to reflector and mounting bracket
Radiator Material Aluminum

Radome Material Fiberglass, UV resistant
©2017 CommScope, Inc. Al rights reserved. All trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 1 of 2

All specifications are subject fo change without notice. See www.commscope.com for the most current information. Revised: April 4, 2017 April 12, 2017



Product Specitications COMMSCIPE

INX6513DSATM

RF Connector Location
Wind Loading, frontal

Wind Loading, lateral
Wind Loading, rear
Wind Speed, maximum

Dimensions
Length

Length, with installed actuator

Width
Depth

Bottom

438.0 N @ 150 km/h
98.5 Ibf @ 150 km/h

143.0 N @ 150 km/h
32.1 Ibf @ 150 km/h

514.0 N @ 150 km/h
115.6 Ibf @ 150 km/h

241 km/h | 150 mph

1390.0 mm | 54.7in
1553.0mm | 61.1in
301.0mm | 119in
181.0 mm | 7.1in

Net Weight, without mounting kit 14.8 kg | 32.61b

Packed Dimensions

Length

Width

Depth

Shipping Weight

1706.0 mm | 67.2in
411.0 mm | 16.2in
284.0 mm | 11.2in
309kg | 68.11b

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

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

and double nuts.

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

panel antennas that are equipped with two mounting brackets.

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance

©2017 CommScope, Inc. All rights reserved. All frademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 2 of 2
All specifications are subject to change without notice. See www.commscope.com for the most current information. Revised: April 4, 2017 April 12, 2017
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CENTEK Engineering, Inc

Structural Analysis — 150-ft Pole # 10255
Verizon Antenna Upgrade — Bethel North
Bethel, CT

Rev 1 ~May 8, 2017
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CENTEK Engineering. Inc

Structural Analysis — 150-ft Pole # 10255
Verizon Antenna Upgrade — Bethel North
Bethel CT

Rev 1 ~May 8, 2017

Introduction

The purpose of this report is to analyze the existing mast and 150’ utility pole located on Sky Edge Lane
in Bethel, CT for the proposed antenna and equipment upgrade by Verizon.

The existing/proposed loads consist of the following:

=  SPRINT (Existing):
Antennas: Three (3) RFS APXVSPP18-C panel antennas mounted on an existing 13-ft low
profile platform with RAD center elevation of 157-ft 6-in above grade.
Coax Cables: Eighteen (18) 1-5/8” & coax cables running on the outside of the existing
tower as indicated in section 4 of this report.

= VERIZON (EXISTING TO REMAIN):
Coax Cables: Twelve (12) 1-5/8" & coax cables running on the outside of the tower as
indicated in section 4 of this report.

=  VERIZON (EXISTING TO REMOVE):
Antennas: Three (3) Antel BXA-70063/6CF panel antennas and three (3) Antel
WWX063X13G00 panel antennas mounted on three (3) dual standoff mounts with RAD
center elevation of 167-ft 6-in above grade.

= VERIZON (PROPOSED):
Antennas: Three (3) Andrew HBX-6516DS panel antennas, three (3) Andrew LNX-
6513DS panel antennas and three (3) Bias Tees mounted on three (3) dual standoff
mounts with RAD center elevation of 167-ft 6-in above grade.

Primary assumptions used in the analysis

= ASCE 48-05, “Design of Steel Transmission Pole Structures”, defines steel stresses for

evaluation of the utility pole.

All utility pole members are adequately protected to prevent corrosion of steel members.

All proposed antenna mounts are modeled as listed above.

Pipe mast will be properly installed and maintained.

No residual stresses exist due to incorrect pole erection.

All bolts are appropriately tightened providing the necessary connection continuity.

All welds conform to the requirements of AWS D1.1.

Pipe mast and utility pole will be in plumb condition.

Utility pole was properly installed and maintained and all members were properly designed,

detailed, fabricated, and installed and have been properly maintained since erection.

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

REPORT SECTION 1-1



CENTEK Engineering. Inc.

Structural Analysis — 150-ft Pole # 10255
Verizon Antenna Upgrade — Bethel North
Bethel, CT

Rev 1 ~May 8, 2017

Analysis

Structural analysis of the existing antenna mast was independently completed using the current version of
RISA-3D computer program licensed to CENTEK Engineering, Inc.

The existing mast consisting of a 12-in x 33-ft long SCH. 80 pipe (O.D. = 12.75") connected at two points
to the existing tower was analyzed for its ability to resist loads prescribed by the TIA-222G standard.
Section 5 of this report details these gravity and lateral wind loads. NESC prescribed loads were also
applied to the mast in order to obtain reactions needed for analyzing the utility pole structure. These
loads are developed in Section 7 of this report. Load cases and combinations used in RISA-3D for TIA-
222-G loading and for NESC/NU loading are listed in report Sections 6 and 8, respectively.

An envelope solution was first made to determine maximum and minimum forces, stresses, and
deflections to confirm the selected section as adequate. Additional analyses were then made to
determine the NESC forces to be applied to the pole structure.

The RISA-3D program contains a library of all AISC shapes and corresponding section properties are
computed and applied directly within the program. The program’s Steel Code Check option was also
utilized. The forces calculated in RISA-3D using NESC guidelines were then applied to the pole using
PLS-Pole. Maximum usage for the pole was calculated considering the additional forces from the mast
and associated appurtenances.

Design Basis

Our analysis was performed in accordance with TIA-222-G, ASCE 48-05, “Design of Steel Transmission
Pole Structures”, NESC C2-2007 and Northeast Utilities Design Criteria.

= UTILITY POLE ANALYSIS

The purpose of this analysis is to determine the adequacy of the existing utility pole to
support the proposed antenna loads. The loading and design requirements were analyzed in
accordance with the NU Design Criteria Table, NESC C2-2007 ~ Construction Grade B, and
ASCE 48-05.

Load cases considered:
Load Case 1: NESC Heavy

Wind Pressure... i, 4.0 psf
Radial Ice Thlckness cerieeee. 097
Vertical Overload Capamty Factor ............. 1.50
Wind Overload Capacity Factor................ 2.50

Wire Tension Overload Capacity Factor...... 1.65

Load Case 2: NESC Extreme

Wind Speed... e reiiiieeee. 100 mph @
Radial IceThlckness e, O

Note 1: NESC C2-2007, Section25, Rule 250C: Extreme Wind

Loading, 1.25 x Gust Response Factor (wind speed: 3-
second gust)

REPORT SECTION 1-2



CENTEK Engineering, Inc

Structural Analysis — 150-ft Pole # 10255
Verizon Antenna Upgrade — Bethel North
Bethel, CT

Rev 1~ May 8, 2017

= MAST ASSEMBLY ANALYSIS

Mast, appurtenances and connections to the utility tower were analyzed and designed in
accordance with the NU Design Criteria Table, TIA-222-G and AISC standards.

Load cases considered:

Load Case 1. _
WiNd SPEEQ.......oeeiieie e, 93 mph (2016 CSBC Appendixch)
Radial Ice Thickness...........ccccovevvceeeeee.. 07

Load Case 2:

Wind Pressure.........cccccceecvvieeveeneeann .o 50 mph wind pressure
Radial Ice Thickness...........ccoevvevvevveenene. 0.75”

Results

= MAST ASSEMBLY

The existing pipe mast was determined to be structurally adequate.

Stress Ratio
Component (percentage of capacity) Result
12” Sch. 80 Pipe 68.6% PASS
Connection to Tower 39.7% PASS

= UTILITY POLE

This analysis finds that the subject utility pole is adequate to support the proposed antenna
mast and related appurtenances. The pole stresses meet the requirements set forth by the
ASCE 48-05, “Design of Steel Transmission Pole Structures” for the applied NESC Heavy
and Extreme load cases. The detailed analysis results are provided in Section 9 of this
report. The analysis results are summarized as follows:

A maximum usage of 96.84% occurs in the utility pole base plate under the NESC Extreme
loading condition.

POLE SECTION:

The utility pole was found to be within allowable limits.

. B Stress Ratio
Tower Section Elevation (% of capacity) Result
Tube Number 3 0.00' -51.17" (AGL) 95.01% PASS
BASE PLATE:
The base plate was found to be within allowable limits from the PLS output based on 24 bend
lines.
] - Stress Ratio
Tower Component Design Limit (percentage of capacity) Result
Base Plate Bending 96.84% PASS

REPORT SECTION 1-3



CENTEK Engineering, Inc

Structural Analysis — 150-ft Pole # 10255
Verizon Antenna Upgrade — Bethel North
Bethel CT

Rev 1 ~May 8, 2017

= FOUNDATION AND ANCHORS

The existing foundation consists of a 8-ft & x 20.5-ft long reinforced concrete caisson with a 24-ft
square by 4-ft thick reinforced concrete mat installed at the periphery of the caisson. The base of
the tower is connected to the foundation by means of (24) 2.25"%, ASTM A615-75 anchor bolts
embedded approximately 8-ft into the concrete foundation structure. Foundation information was
obtained from NUSCO drawing # 01143-60001.

BASE REACTIONS:
From PLS-Pole analysis of CL&P pole based on NESC/EVERSOURCE prescribed loads.

Load Case Shear Axial Moment
NESC Heavy Wind 33.68 kips 126.22 kips 4165.11 ft-kips
NESC Extreme Wind 53.27 kips 63.62 kips 5995 .33 ft-kips

Note 1 — 10% increase will be applied to tower base reactions per OTRM 051

ANCHOR BOLTS:
The anchor bolts were found to be within allowable limits.

- e Stress Ratio
Tower Component Design Limit (% of capacity) Resulit
Anchor Bolts Tension 57.48% PASS
FOUNDATION:
The foundation was found to be structurally adequate.
Foundation Design Allowable Proposed Result
Limit Limit Loading @
Reinforced
Conc. Caisson | Overturning 1.0FS® 1.56 FS PASS
with Mat

Note 1:  FS denotes Factor of Safety
Note 2:  10% increase to PLS base reactions used in foundation analysis per OTRM 057,

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 Eversource and Verizon. If the
existing conditions are different than the information in this report, CENTEK engineering, Inc. must be
contacted for resolution of any potential issues.

Please feel free to call with any questions or comments.

Respectfully Submitted by:

Ti6thy J. Lynn, P
Structural Engineer

REPORT iyt SECTION 1-4



CENTEK Engineering, Inc.

Structural Analysis — 150-ft Pole # 10255
Verizon Antenna Upgrade — Bethel North
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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.

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

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

All services are performed, results obtained, and recommendations made 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.

CONDITIONS & SOFTWARE SECTION 2-1



CENTEK Engineering. Inc

Structural Analysis — 150-ft Pole # 10255
Verizon Antenna Upgrade — Bethel North
Bethel, CT

Rev 1 ~May 8, 2017

GENERAL DESCRIPTION OF STRUCTURAL
ANALYSIS PROGRAM~RISA-3D

RISA-3D Structural Analysis Program is an integrated structural analysis and design software package for
buildings, bridges, tower structures, etc.

Modeling Features:

» Comprehensive CAD-like graphic drawing/editing capabilities that let you draw, modify and
load elements as well as snap, move, rotate, copy, mirror, scale, split, merge, mesh, delete,
apply, etc.

Versatile drawing grids (orthogonal, radial, skewed)

Universal snaps and object snaps allow drawing without grids

Versatile general truss generator

Powerful graphic select/unselect tools including box, line, polygon, invert, criteria,
spreadsheet selection, with locking

Saved selections to quickly recall desired selections

Modification tools that modify single items or entire selections

Real spreadsheets with cut, paste, fill, math, sort, find, etc.

Dynamic synchronization between spreadsheets and views so you can edit or view any data
in the plotted views or in the spreadsheets

Simultaneous view of multiple spreadsheets

Constant in-stream error checking and data validation

Unlimited undo/redo capability

Generation templates for grids, disks, cylinders, cones, arcs, trusses, tanks, hydrostatic
loads, etc.

Support for alt units systems & conversions at any time

Automatic interaction with RISASection libraries

Import DXF, RISA-2D, STAAD and ProSteel 3D files

Export DXF, SDNF and ProSteel 3D files

Analysis Features:

=  Static analysis and P-Delta effects

= Multiple simultaneous dynamic and response spectra analysis using Gupta, CQC or SRSS
mode combinations

= Automatic inclusion of mass offset (5% or user defined) for dynamic analysis

* Physical member modeling that does not require members to be broken up at intermediate
joints

s State of the art 3 or 4 node plate/shell elements

= High-end automatic mesh generation — draw a polygon with any number of sides to create a
mesh of well-formed quadrilateral (NOT triangular) elements.

= Accurate analysis of tapered wide flanges - web, top and bottom flanges may all taper
independently

= Automatic rigid diaphragm modeling

* Area loads with one-way or two-way distributions

= Multiple simultaneous moving loads with standard AASHTO loads and custom moving loads

for bridges, cranes, etc.

Torsional warping calculations for stiffness, stress and design

Automatic Top of Member offset modeling

Member end releases & rigid end offsets

Joint master-slave assignments

Joints detachable from diaphragms

Enforced joint displacements

1-Way members, for tension only bracing, slipping, etc.

CONDITIONS & SOFTWARE SECTION 2-2
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1-Way springs, for modeling soils and other effects

Euler members that take compression up to their buckling load, then turn off.

Stress calculations on any arbitrary shape

Inactive members, plates, and diaphragms allows you to quickly remove parts of structures
from consideration

Story drift calculations provide relative drift and ratio to height

Automatic self-weight calculations for members and plates

Automatic subgrade soil spring generator

Graphics Features:

Unlimited simultaneous model view windows

Extraordinary “true to scale” rendering, even when drawing
High-speed redraw algorithm for instant refreshing
Dynamic scrolling stops right where you want

Plot & print virtually everything with color coding & labeling
Rotate, zoom, pan, scroll and snap views

Saved views to quickly restore frequent or desired views
Full render or wire-frame animations of deflected model and dynamic mode shapes with
frame and speed control

Animation of moving loads with speed control

High quality customizable graphics printing

Design Features:

Designs concrete, hot rolled steel, cold formed steel and wood

ACI 1999/2002, BS 8110-97, CSA A23.3-94, 1S456:2000,EC 2-1992 with consistent bar sizes
through adjacent spans

Exact integration of concrete stress distributions using parabolic or rectangular stress blocks
Concrete beam detailing (Rectangular, T and L)

Concrete column interaction diagrams

Steel Design Codes: AISC ASD 9th, LRFD 2nd & 3rd, HSS Specification, CAN/CSA-516.1-
1994 & 2004, BS 5950-1-2000, IS 800-1984, Euro 3-1993 including local shape databases
AlSI 1999 cold formed steel design

NDS 1991/1997/2001 wood design, including Structural Composite Lumber, multi-ply, full
sawn

Automatic spectra generation for UBC 1997, IBC 2000/2003

Generation of load combinations: ASCE, UBC, IBC, BOCA, SBC, ACI

Unbraced lengths for physical members that recognize connecting elements and full lengths
of members

Automatic approximation of K factors

Tapered wide flange design with either ASD or LRFD codes

Optimization of member sizes for all materials and all design codes, controlied by standard or
user-defined lists of available sizes and criteria such as maximum depths

Automatic calculation of custom shape properties

Steel Shapes: AISC, HSS, CAN, ARBED, British, Euro, Indian, Chilean

Light Gage Shapes: AlISI, SSMA, Dale / Incor, Dietrich, Marino\WARE

Wood Shapes: Complete NDS species/grade database

Full seamless integration with RISAF oot (Ver 2 or better) for advanced footing design and
detailing

Plate force summation tool

CONDITIONS & SOFTWARE SECTION 2-3
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Results Features:

=  Graphic presentation of color-coded results and plotted designs

=  Color contours of plate stresses and forces with quadratic smoothing, the contours may also
be animated

= Spreadsheet results with sorting and filtering of: reactions, member & joint deflections, beam
& plate forces/stresses, optimized sizes, code designs, concrete reinforcing, material
takeoffs, frequencies and mode shapes

= Standard and user-defined reports

»  Graphic member detail reports with force/stress/deflection diagrams and detailed design
calculations and expanded diagrams that display magnitudes at any dialed location

= Saved solutions quickly restore analysis and design results.
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GENERAL DESCRIPTION OF STRUCTURAL
ANALYSIS PROGRAM~PLS-TOWER

PLS-TOWER is a Microsoft Windows program for the analysis and design of steel latticed towers
used in electric power lines or communication facilities. Both self-supporting and guyed towers
can be modeled. The program performs design checks of structures under user specified loads.
For electric power structures it can also calculate maximum allowable wind and weight spans and
interaction diagrams between different ratios of allowable wind and weight spans.

Modeling Features:

Powerful graphics module (stress usages shown in different colors)

Graphical selection of joints and members allows graphical editing and checking
Towers can be shown as lines, wire frames or can be rendered as 3-d polygon surfaces
Can extract geometry and connectivity information from a DXF CAD drawing

CAD design drawings, title blocks, drawing borders or photos can be tied to structure model
XML based post processor interface

Steel Detailing Neutral File (SDNF) export to link with detailing packages

Can link directly to line design program PLS-CADD

Automatic generation of structure files for PLS-CADD

Databases of steel angles, rounds, bolts, guys, etc.

Automatic generation of joints and members by symmetries and interpolations
Automated mast generation (quickly builds model for towers that have regular repeating
sections) via graphical copy/paste

= Steel angles and rounds modeled either as truss, beam or tension-only elements

»  Guys are easily handied (can be modeled as exact cable elements)

Analysis Features:

=  Automatic handling of tension-only members
«  Automatic distribution of loads in 2-part suspension insulators (v-strings, horizontal vees, etc.)
«  Automatic calculation of tower dead, ice, and wind loads as well as drag coefficients
according to:
= ASCE 74-1991
NESC 2002
NESC 2007
IEC 60826:2003
EN50341-1:2001 (CENELEC)
EN50341-3-9:2001 (UK NNA)
EN50341-3-17:2001 (Portugal NNA)
ESAA C(b)1-2003 (Australia)
TPNZ (New Zealand)
REE (Spain)
EIA/TIA 222-F
ANSI/TIA 222-G
CSA S37-01
Automated microwave antenna loading as per EIA/TIA 222-F and ANSI/TIA 222-G
Minimization of problems caused by unstable joints and mechanisms
Automatic bandwidth minimization and ability to solve large problems
Design checks according to (other standards can be added easily):
=  ASCE Standard 10-90
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AS 3995 (Australian Standard 3995)
BS 8100 (British Standard 8100)
EN50341-1 (CENELEC, both empirical and analytical methods are available)
ECCS 1985

NGT-ECCS

PN-90/B-03200

EIA/TIA 222-F

ANSI/TIA 222-G

CSA 837-01

EDF/RTE Resal

IS 802 (India Standard 802)

Results Features:

Design summaries printed for each group of members

Easy to interpret text, spreadsheet and graphics design summaries

Automatic determination of allowable wind and weight spans

Automatic determination of interaction diagrams between allowable wind and weight spans
Capability to batch run muitiple tower configurations and consolidate the results
Automated optimum angle member size selection and bolt quantity determination

Tool for interactive angle member sizing and bolt quantity determination.
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Criteria for Design of PCS Facilities On or
Extending Above Metal Electric Transmission
Towers & Analysis of Transmission Towers
Supporting PCS Masts ™

Introduction

This criteria is the result from an evaluation of the methods and loadings specified by the separate
standards, which are used in designing telecommunications towers and electric transmission towers. That
evaluation is detailed elsewhere, but in summary; the methods and loadings are significantly different.
This criteria specifies the manner in which the appropriate standard is used to design PCS facilities
including masts and brackets (hereafter referred to as “masts”), and to evaluate the electric transmission
towers to support PCS masts. The intent is to achieve an equivalent level of safety and security under the
extreme design conditions expected in Connecticut and Massachusetts.

ANSI Standard TIA-222 covering the design of telecommunications structures specifies a working
strength/allowable stress design approach. This approach applies the loads from extreme weather
loading conditions, and designs the structure so that it does not exceed some defined percentage of
failure strength (allowable stress).

ANSI Standard C2-2007 (National Electrical Safety Code) covering the design of electric transmission
metal structures is based upon an ultimate strength/yield stress design approach. This approach applies
a multiplier (overload capacity factor) to the loads possible from extreme weather loading conditions, and
designs the structure so that it does not exceed its ultimate strength (yield stress).

Each standard defines the details of how loads are to be calculated differently. Most of the NU effort in
“unifying” both codes was to establish what level of strength each approach would provide, and then
increasing the appropriate elements of each to achieve a similar level of security under extreme weather
loadings.

Two extreme weather conditions are considered. The first is an extreme wind condition (hurricane) based
upon a 50-year recurrence (2% annual probability). The second is a winter condition combining wind and
ice loadings.

The following sections describe the design criteria for any PCS mast extending above the top of an
electric transmission tower, and the analysis criteria for evaluating the loads on the transmission tower
from such a mast from the lower portions of such a mast, and loads on the pre-existing electric lower
portions of such a mast, and loads on the pre-existing electric transmission tower and the conductors it
supports.

| Note 1:  Prepared from documentation provide from Northeast Utilities.

DESIGN CRITERIA SECTION 3-1
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PCS Mast

The PCS facility (mast, external cable/trays, including the initial and any planned future support platforms,
antennas, etc. extending the full height above the top level of the electric transmission structure) shall be
designed in accordance with the provisions of TIA 222-G:

ELECTRIC TRANSMISSION TOWER

The electric transmission tower shall be analyzed using yield stress theory in accordance with the
attached table titled “NU Design Criteria”. This specifies uniform loadings (different from the TIA loadings)
on the each of the following components of the installed facility:

= PCS mast for its total height above ground level, including the initial and planned future
support platforms, antennas, etc. above the top of an electric transmission structure.

=  Conductors are related devices and hardware.

= Electric transmission structure. The loads from the PCS facility and from the electric
conductors shall be applied to the structure at conductor and PCS mast attachment
points, where those load transfer to the tower.

The uniform loadings and factors specified for the above components in the table are based upon the
National Electrical Safety Code 2007 Edition Extreme Wind (Rule 250C) and Combined Ice and Wind
(Rule 250B-Heavy) Loadings. These provide equivalent loadings compared to TIA and its loads and
factors with the exceptions noted above. (Note that the NESC does not require the projected wind
surfaces of structures and equipment to be increased by the ice covering.)

In the event that the electric transmission tower is not sufficient to support the additional loadings of the
PCS mast, reinforcement will be necessary to upgrade the strength of the overstressed members.

DESIGN CRITERIA SECTION 3-2
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Shape Factor Criteria shall be per TIA Shape Factors.

2) STEP 2 - The electric transmission structure analysis and evaluation shall be performed in
accordance with NESC requirements and shall include the mast and antenna loads
determined from NESC applied loading conditions (not TIA/EIA Loads) on the structure and
mount as specified below, and shall include the wireless communication mast and antenna
loads per NESC criteria)

The structure shall be analyzed using yield stress theory in accordance with Attachment A,
“NU Design Criteria.” This specifies uniform loadings (different from the TIA loadings) on
each of the following components of the installed facility:

a) Wireless communication mast for its total height above ground level, including the initial
and any planned future equipment (Support Platforms, Antennas, TMA’s etc.) above the
top of an electric transmission structure.

b) Conductors and related devices and hardware (wire loads will be provided by NU).

c¢) Electric Transmission Structure
i) The loads from the wireless communication equipment components based on NESC

and NU Criteria in Attachment A, and from the electric conductors shall be applied to
the structure at conductor and wireless communication mast attachment points, where
those loads transfer to the tower.

i) Shape Factor Multiplier:

NESC Structure Shape Cd
Polyround (for polygonal steel poles) 1.3
Flat 16
Open Lattice 3.2
i) When Coaxial Cables are mounted along side the pole structure, the shape multiplier
shall be:
Mount Type Cable Cd Pole Cd
Coaxial Cables on outside periphery (One layer) 1.45 1.45
Coaxial Cables mounted on stand offs 1.6 1.3

d) The uniform loadings and factors specified for the above components in Attachment A,
“NU Design Criteria” are based upon the National Electric Safety Code 2007 Edition
Extreme Wind (Rule 250C) and Combined Ice and Wind (Rule 250B-Heavy) Loadings.
These provide equivalent loadings compared to the TIA and its loads and factors with the
exceptions noted above.

Note: The NESC does not require ice load be included in the supporting structure. (lce on
conductors and shield wire only, and NU will provide these loads).

e) Mast reaction loads shall be evaluated for local effects on the transmission structure
members at the attachment points.

Communication Antennas on Transmission Structures (CL&P & WMECo Only)

Northeast Utilities Design OTRM 059 Rev.1
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Job: - Spec. Number Sheet of
Description: Computed by Date  10/25/10
Checked by Date
INPUT DATA TOWER ID: 10255
Structure Height (ft) :
Wind Zone : Central CT (green) Wind Speed : 90.5711047 mph

Tower Type : @ Suspension Extreme Wind Model : PCS Addition

O Strain
Shield Wire Properties:
BACK AHEAD
NAME = 3/8 AW 3/8 AW
DESCRIPTION = 3/8 3/8
STRANDING = 7 #8 Al Weld 7 #8 Al Weld
DIAMETER = 0.385 in 0.385in
WEIGHT = 0.262 Ib/ft 0.262 Ib/ft
Conductor Properties:
BACK AHEAD
NAME = BITTERN BITTERN
Number of Number of
Conductors 2 el000 lie722000 2 Conductors per
per phase 45/7 ACSR 45/7 ACSR phase
DIAMETER = 1.345 in 1.345in
WEIGHT = 1.432 Ib/ft 1.432 b/ft

Insulator Weight=[ 0 ]ibs

Horizontal Line Tensions:

NESC HEAVY =
EXTREME WIND =
LONG. WIND =

250D COMBINED =
NESC W/O OLF =

60 DEG F NO WIND =

Line Geometry:

LINE ANGLE (deg)
WIND SPAN (ft)
WEIGHT SPAN (ft)

Broken Wire Side = AHEAD SPAN

BACK AHEAD

Shield Conductor Shield Conductor
4,200 10,000 4,200 10,000
3,440 10,733 3,440 10,733

na na na na

na na na na

na na na na
1,239 4,616 1,239 4,616

SUM

BACK: 0 AHEAD: 0 0
BACK: 441 AHEAD: 493 934
BACK: 544 AHEAD: 386 931

C:\Documents and Settings\grayrd\Desktop\Transmission Wire Loading Worksheet (OTRM 160).xis

Last Modified 05/26/08
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/ﬂ\ Utilities System Page
Job: Spec. Number Sheet
Description: Computed by Date
Checked by Date
WIRE LOADING AT ATTACHMENTS TOWER ID: | 10255
Wind Span = 934 ft Broken Wire Span = |AHEAD SPAN
Weight Span = 931 ft Type of Insulator Attachment = [SUSPENSION
Total Angle = 0 degrees
1. NESC RULE 250B Heavy Loading:
INTACT CONDITION BROKEN WIRE CONDITION
Horizontal Longitudinal  Vertical Horizontal Longitudinal  Vertical
Shield Wire = 1,078 Ib Olb 1,134 b 509 Ib 6,930 Ib 663 Ib
Conductor=| 3,651 1b Olb 7,201 Ib 1,7241b | 33,0001b 4,212 1b

2. NESC RULE 250C Transverse Extreme Wind Loading:

Horizontal Longitudinal _ Vertical
Shield Wire = 715 1b Olb 280 Ib
Conductor=| 4,999 Ib 01lb 3,065 Ib

3. NESC RULE 250C Longitudinal Extreme Wind Loading:

Horizonta! Longitudinal  Vertical
Shield Wire = | #VALUE! #VALUE! 280 Ib
Conductor = | #VALUE! #VALUE! 3,065 Ib
4. NESC RULE 250D Extreme Ice & Wind Loading:
Horizontal Longitudinal  Vertical
Shield Wire = | #VALUE! #VALUE! 1,846 Ib
Conductor = | #VALUE! #VALUE! 8,093 |b
5. NESC RULE 250B w/o OLF's
Horizontal Longitudinal _ Vertical
Shield Wire = | #VALUE! #VALUE! 756 Ib
Conductor = | #VALUE! #VALUE! 4,800 Ib
6. 60 Deq. F. No Wind
Horizontal Longitudinal  Vertical
Shield Wire = 0lb Olb 244 b
Conductor = 0lb Olb 2,665 b
7. Construction
Horizontal Longitudinal _ Vertical
Shield Wire = 0lb 0lb 365 Ib
Conductor = Olb Olb 3,998 Ib

C:\Documents and Settings\grayrd\Deskiop\Transmission Wire Loading Worksheet (OTRM 160).xis

Last Modified 05/28/08
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[NOTE: All loads include required overload factors (OLF's). |

C:\Documents and Seltings\grayrd\Desktop\Transmission Wire Loading Worksheet (OTRM 160).xIs Last Modified 05/26/08



LC1 HORIZONTAL [ LONGITUDINAL VERTICAL
NESC Heavy shield - back| 509.2529583 6930 663.0142153
shield - ahead 569.0041667 -6930 470.5537229
SHIELD - SUM 1078.257125 0 1133.567938
conductor - back 1724.473917 33000 4211.530273
conductor - ahead 1926.808333 -33000 2989.002654
CONDUCTOR - SUM 3651.28225 0 7200.532927
LC 2 HORIZONTAL | LONGITUDINAL VERTICAL
Extreme Wind shield - back| 337.8929873 3956 163.872401
shield - ahead| 377.5383423 -3956 116.303341
SHIELD - SUM| 715.4313296 0 280.175742
conductor - back| 2360.862691 24685.9 1792.70648
conductor - ahead 2637.8653 -24685.9 1272.31768
CONDUCTOR - SUM| 4998.727991 0 3065.02416
LC3 HORIZONTAL [ LONGITUDINAL VERTICAL
Long. Wind shield - back #VALUE! #VALUE! 163.872401
shield - ahead #VALUE! #VALUE! 116.303341
SHIELD - SUM #VALUE! #VALUE! 280.175742
conductor - back #VALUE! #VALUE! 1792.70648
conductor - ahead #VALUE! #VALUE! 1272.31768
CONDUCTOR - SUM #VALUE! #VALUE! 3065.02416
LC 4 HORIZONTAL | LONGITUDINAL VERTICAL
RULE 250D shield - back #VALUE! #VALUE! 1079.952555
shield - ahead #VALUE! #VALUE! 766.4627447
SHIELD - SUM #VALUE! #VALUE! 1846.4153
conductor - back #VALUE! #VALUE! 4733.36118
conductor - ahead #VALUE! #VALUE! 3359.355913
CONDUCTOR - SUM #VALUE! #VALUE! 8092.717093
LC5 HORIZONTAL [ LONGITUDINAL VERTICAL
NESC w/o OLF's shield - back #VALUE! #VALUE! 442.0094769
shield - ahead #VALUE! #VALUE! 313.7024819
SHIELD - SUM #VALUE! #VALUE! 755.7119588
conductor - back #VALUE! #VALUE! 2807.686849
conductor - ahead #VALUE! #VALUE! 1992.668436
CONDUCTOR - SUM #VALUE! #VALUE! 4800.355285
LC6 HORIZONTAL | LONGITUDINAL VERTICAL
Raking shield - back 0 1239 142.49774
shield - ahead 0 -1239 101.13334
SHIELD - SUM 0 0 243.63108
conductor - back 0 9232 1558.8752
conductor - ahead 0 -9232 1106.3632
CONDUCTOR - SUM 0 0 2665.2384
LC6 HORIZONTAL | LONGITUDINAL VERTICAL
60 DEG F NO WIND shield - back 0 1858.5 213.74661
shield - ahead 0 -1858.5 151.70001
SHIELD - SUM 0 0 365.44662
conductor - back 0 13848 2338.3128
conductor - ahead 0 -13848 1659.5448
CONDUCTOR - SUM 0 0 3997.8576

C:\Documents and Seltings\grayrd\Desktop\Transmission Wire Loading Worksheet (OTRM 160).x/s

Last Modified 05/28/08
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¢9 VERIZON_ANTENNAS
EL. £167'—6" AGL

i

Va

e G SPRINT_ANTENNAS
EL. £157 6" AGL

TOP CONNECTION
¢ EL. +146°- 6" ABP
BOT. CONNECTION
EL. +140-3" ABP

EXISTING 150" TALL
EVERSOURCE STEEL POLE
STRUCTURE NO.

EXISTING SPRINT EIGHTEEN
1-5/8" DIA. COAX CABLES

EXISTING VERIZON TWELVE
(12) 1-5/8" DIA. COAX

10250 ==—————=i=

(18)

CABLES (BEHIND)

VERIZON (EXISTING TO REMOVE):

THREE (3) ANTEL BXA—70063/6CF
PANEL ANTENNAS AND THREE (3) ANTEL
WWX063X13G00 PANEL ANTENNAS
MOUNTED ON THREE (3) DUAL STANDOFF
MOUNTS

VERIZON (PROPOSED):

THREE (3) ANDREW HBX—6516DS PANEL
ANTENNAS, THREE (3) ANDREW
LNX—6513DS PANEL ANTENNAS AND
THREE (3) BIAS TEEs MOUNTED ON
THREE (3) DUAL STANDOFF MOUNTS
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Equipmnet Loads on Structure #10255

Bethel, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 17032.01

Basic Wind Speed
Basic Wind Speed with Ice
Input

Structure Type =
Structure Category =
Exposure Category =
Structure Height =
Height to Center of Antennas =
Radial Ice Thickness =
Radial Ice Density =

Topograpic Factor =

Gust Response Factor =
Output

Wind Direction Probability Factor =

Importance Factors =

Velocity P ressure Coefficient =

Vebcity P ressure w/o lce =

Velocity P ressure with Ice =

TIA RevG Load Calculations.xmcd.xmed

(User Input - 2016 CSBC Appendix N)
(User Input per Annex B of TIA-222-G)

V=93 mph
V;:= 50 mph

Structure_Type := Pole (User Input)

SC:= 1l (User Input)
Exp=C (User Input)
h:= 150 ft (User Input)
Zgnt= 167.5 ft (User Input)
tj:=0.75 in (User Input per Annex B of TIA-222-G)
Id:= 56.00 pef (User Input)
Kpg=1.0 (User input)
Kq=1.0 (User Input)
Gy=135 (User Input)
Kq:=|0.95 if Structure_Type = Pole  =0.95 (Per Table 2-2 of
0.85 if Structure_Type = Lattice i)
Wing:== [0-87 if 8C=1 =1.15 SrFI’;rszazblce;Z-S of
1.00 if SC=2 222l
1.15 if SC=3
IWind_w_Ice = |0 if SC=1 =1
1.00 if SC=2
1.00 if SC=3
lie= |0 if SC=1 =125
1.00 if SC=2
125 if SC=3
0.1
K, = ﬂ =1.176
127\ 33 T
0.35
tiZ = 20tlllceKlz KZt = 2206

2

a
Kzt := 2.01 Zint =1.411
ant= < zg -

2
QZgnti= 0.00256- K Kzgn KoV lyying = 34.126

2
WZice.ant = 0.00256-Ky-KzantKatVi lwind_w_ice = 8-578

Page 5-1
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Equipmnet Loads on Structure #10255

Bethel, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 17032.01

Mast Data:

Mast Shape =
Mast Diameter =
Mast Length =

Mast Thickness =

Mast As pect Ratio =

Mast Force Coefficient =

Wind Load (without jce)

Mast Projected Surface Area =

Total Mast Wind Force =

Wind Load (with ice)

Mast Projected Surface Area w/ Ice =

Total Mast Wind Force w/ Ice =

Gravity Loads (without ice)
Weight of the mast =
Gravity Loads (ice only)

Ice Area per Linear Foot =

Weight of Ice on Mast =

TiA RevG Load Calculations.xmed.xmed

(Pipe 12" SCH. 80)
Round

Dmast:= 1276 i

(User Input)
(User Input)

(User Input)

Lmast:= 30 ft (User Input)
tmast= 0.5 in (User Input)
12Lmast
Armast:= D— = 28.2
mast
Camast =12
D
mast sf/ft
A =—— =1.063
mast 12
9Zant SH CoamagtAmast = 59 pf  BLCS
D + 2t
mast iz

AICE a6t = (1)2) =143 sf/ft
%Zice ant OH C8mast AICEMast = 20 pf  BLC4
Self Weight (Computed internally by Risa-3D) plf BLC1

. i 2 2 .
Aimast = Z[(Dmast+ tiz2) - Dmast] = 1036 sain

Ai
'mast

WICEmasl:= ldW =40 pif BLC 3
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C — N T = K anginearing Subject:
&J&:dm S:iﬂmm . !‘-\"%bm-nm, i Location:
Branford, (Y 08405 £ am

Rev. 1: 5/8/17

Equipmnet Loads on Structure #10255

Bethel, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 17032.01

Antenna Data;
Antenna Mode! =
Antenna Shape =
Antenna Height =

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =
Antenna Aspect Ratio =
Antenna Force Coefficient =
Wind Load (without ice)
Surface Area for One Antenna =
Antenna Projected SurfaceArea =
Total Anterna Wind Farce =
Wind Load (with ice)
Surface Area for One Antenna w/ Ice =
Antenna Projected SurfaceAreaw 1ce =
Total Anterna Wind Forcaw/ loe =

Gravity Load (without ice)
Weight of All Antennas =
Gravity Loads (ice only)

Volum e of Each Antenna =

Volum e o Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

TIA RevG Load Calculations.xmecd.xmcd

(Verizon)

Andrew LNX-6513DS

Flat (User Input)
Lant = 54.7 in {User Input)
Wgnt:= 11.9 in (User Input)
Tant= 71 in (User Input)
WTynt= 3141 lbs (User Input)
Nant:= 3 (User Input)
Ar ant_
ant= T
Want
Cagnt=1.29
SA e Lant Want —45 sf
ant™ 44 T
Aant = SAant'Nant= 13.6 sf
Funt’= 9Zant O CoanyKaAant = £08 lbs BLCS
(Lant * z‘tiz]'{wanl + 2'tiz]
SAiCEant = = =6.7 sf
Aiceant= SAicEant Nant = 20-1 sf
Flant™= %ice.ant'OH C2ant Ka AlcEant = 301 s BEEE
WTantNant = 93 bs BLC2
Vant:= Lant Want Tant = 4622 cuin
Vice:= (Lant * 2tiz)(Want * 2tiz) (Tant + 21i) = Vgt = 6478 cuin
V.
ice
WICEant = m-w =210 lbs
W[cEan!‘ Naﬂt = 830 |bS BLC 3
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e ENT EKenginming Subject:

Cantered on Solutiont”™ wewcenicimascon LBEHT
32 tiguth Begnfood Resad P1[207] 4880580 ocation.
HSwanfond; C7 08405 [ LR g

Rev. 1: 5/8/17

Equipmnet Loads on Structure #10255

Bethel, CT

Prepared by: T.J.L.. Checked by: C.F.C.
Job No. 17032.01

Antenna Data: (Verizon)
Antenna Model = Andrew HBX-6516DS
Antenna Shape = Flat (User Input)
Antenra Height = Lant= 514 in (User Input)
Antenna Width = Wyt= 6.5 in (User Input)
Antenna Thickness = Tant= 33 in (User Input)
Antenna Weight = WTyne= 11 lbs (User Input)
Number of Anternas = Ngpt:= 3 (User Input)
I'ant
Antenna Asped Ratio = Argnti= —— =179
Want
Antenna Force Coefficient = Cagyy= 1.43
Wind Load (without ice)
‘W
Surface Area for One Antenna = SAgnti= La—n:“Lnt =23 sf
Antenna Projected Surface Area = Agnt= SAgntNant=7 sf
Total Anterna Wind Force = Fant= 9Zant G Caany KaAgnt = 459 bs BLCS
Wind Load (with ice)
20 (W 21
Surface Area for Ore Antenna w/ Ice = SA|cEant = _(Lant 'zlL ant |z) =42 sf
Antenna Projected Surface Aeaw loe = A\cEant = SAICEant Nant= 12-7 sf
Total Anterna Wind Force w/ Ice = Fiant = Rice.ant'CH Caant KaAicEant = 210 bs BLC4
Gravity Load (without ice)
Weight of All Antennas = WTantNant= 33 Ibs BLC 2
Gravity Loads (ice only)
Volm e of Each Antenna = Vant= LantWant Tant = 1103 cuin
Voum e o Ice on Each Antenna = Vice'= (Lant* 2tiz)(Want + 21iz) (Tant * 2tiz) - Vant=3594  cuin
Weight of Ice on Each Antenna = W _ Jiee 111 Ibs
ICEant = 1728 - -
Weighl of lce on AllAntennas = WICEant‘ Nﬂﬂt = 349 Ibs BLC3

TIA RevG Load Calculations.xmcd.xmed Page 5-4




— — .. Subject:
(C_=NT =K engineering )
Contered on Solulions™ swoycentokenss .
632 North Branford Rosd ﬂﬁ?lmmm.u{%g Location:

Beanfond; CTOM4CS F: (200] 4588587

Rev. 1: 5/8/17

Equipmnet Loads on Structure #10255

Bethel, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 17032.01

Antenna Data:
Antenna Model =
Antenna Shape =
Antenma Height =

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Antenna Asped Ratio =

Antenna Force Coefficient =

Wind Load (without ice)

Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Anterna Wind Foree =

Wind Load (with ice)

Surface Area for Ore Antenna w/ Ice =

Antenna Projected Surface Aea w' loe =

Total Anterna Wind Farce w/ Ice =

Gravity Load (without ice)
Weight of All Antennas =
Gravity Loads (ice only)

Volum e of Each Antenna =

Volum e of Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

TIA RevG Load Calculations.xmed.xmecd

(Verizon)
Bias Tee
Flat (User Input)
Lant= 5.63 in (User Input)
Wont= 3.7 in (User Input)
Tant =20 in (User Input)
WTypi= 2 lbs (User Input)
Ngnt=3 (User Input)

L.

ant

Argnti= =— = 1.5

Want
Cagnt=1.2

Lant Want
SAant = T = 0.1 sf
Aant = SAant'Nant = 0.4 sf
Fant= 9Zant O CagntKaAant = 24 lbs  BLCS

(L + 24 ](W + 24 )
ant iz ant i
SAICEant = 144 —= = 0.6 sf
AicEant= SAcEant Nant=1-7 sf
Fignt= %ice ant' CH Caant KaAicEant = 24 lbs  BLC4
4
WT,ntNant = 6 bs BLC2
Vant™= LantWant Tant = 42 cuin
Vice= (Lam+ 2~tiz)(Wam + 'z.tiz)(Tant + 2-tiz) ~ Vgt = 481 cuin
Vice

WICEant = mld =16 Ibs
Wicgant Nant = 47 bs BLC3
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C E N T E K engineering Subject:

Contered on Solutions™ wewcetckenasom I
13- Nouth Branloid foad P-170)] AES-O5H0 Location:
Ssamiovd CT 0808 F: 1200 ARS-A507

Rev. 1: 5/8/17

Equipmnet Loads on Structure #10255

Bethel, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 17032.01

Mount Data:

Mount Type:

Platform Shape =
Platform Area =
Platform Areaw/ ke =
Platform Weight =

Platform Weight w/ Ice =

Wind! Load (without ice)

Total Platferm Wind Force =

Wind Load (with ice)

Total Platform Wind Force w/ lce =

Gravity Load (without ice)
Weight of Platform =
Gravity Loads (ice only)

Weight of Ice on Platform =

TIA RevG Load Calculations.xmcd.xmed

(Verizon)

Dual Standoff Mount

B1827 w/ 6 Pipe Mounts

Flat (User Input)
Apit=7 sqft  (User Input)
Aice.pit= 10 sqft (User Input)
WTpt := 575 Ibs  (User Input)
WT)cE pit = 800 bs  (User Input)

Fioit = %ice.ant CHAICE pit = 118

WTy = 575

pl

WTice pit = WT,

Page 5-6

p

= 225

(Force Coefficient Included)

(Force Coefficient Included)

lbs

BLCS

BLC 4

BLC 2

BLC 3




C=NT =K weireeing

Cantered an Solutione™ aapsentehamasom
4533 Nowth Bemnfond Rowd P (203) 4ES-0580
Baarrfiondd; CT 06405 F. (208 48HAL87

Subject:

Location:

Rev. 1: 5/8/17

Equipmnet Loads on Structure #10255

Bethel, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 17032.01

Antenna Data: (Sprint)
Antenna Model = ARFS APXVSPP18-C
Antenna Shape = Flat (User Input)
Antenra Height = Lant:= 72 in (User Input)
Antenna Width = Wonti= 11.8 in (User Input)
Antenna Thickness = Tant=7 in (User Input)
Antenna Weight = WTgnti= 57 los (User Input)
Number of Anternas = Ngnt=3 (User Input)
Antenna Aspect Ratio = Alanti= ﬂ =6.1
Want
Antenna Force Coefficient = Cagni=1.36
Wind Load (without ice)
LantW,
Surface Area for One Antenna = SA nt= _nt falls =59 sf
144
Antenna Projected SurfaceArea = Agnt= SAgntNgnt= 17.7 sf
Total Anterma Wind Foroe = Fant= 9Zgnp O Cagnp KaAant = 1109 Ibs BLC 5
Wind Load (with ice)
Loqg+ 2t ) Wany + 21
Surface Area for Ore Antenna w/ Ice = SA|CEant = ( L IZ-]— [le] =8.6 sf
Antenna Projected Surface Ara w | oe = AicEant = SAicEant Nant = 258 sf
Total Anterna Wind Force w/ lce = Fiant = 0Zice.ant' CH Caant Ka' AicEant = 406 lbs BLC 4
Gravity Load (without ice)
Weight of All Antennas = Wi Nan = 171 lbs BLC 2
Gravity Loads (ice only)
Volum e o Each Antenna = Vant:= Lant Want Tant = 5947 cuin

Volum e of Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

TIA RevG Load Calculations.xmed.xmed

(V2
1728

WicEgant Nant = 796

Page 5-7

ice
W cEant = —o-1d= 265

Vice:= (Lant * 2tz)(Want + 21iz) (Tant * 2tiz) ~ Vant=8189  cuin

lbs

bs BLC3




C E N T — Kangi ing Subject; Equipmnet Loads on Structure #10255

Cantered on Solutions

63-3 North Branford Roiad 0% 488,058 Location: Bethel, CT
B, CT OG5 F. (20801 4888587
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 5/8/17 Job No. 17032.01
ce Load on Antenna Mounts
Mount Data: (Sprint)
Mount Type: 13-ft Low Profile Platform
Platform Shape = Flat (User Input)
Platform Area = Aplt =20 sqft (Userinput) (Force Coefficient Included)
Platform Areaw/ lce = AICE,pIt = 25 sqft (UserInput) (Force Coefficient Included)
Platform Weight = WTpIt = 1500 Ibs  (User Input)
Platform Weight w/ Ice = WTICE.plt == 2000 lbs  (User Input)
Wind Load (without ice)
Total Platform Wind Force = FpIt = qzant'GH'Aplt =921 lbs BLC 5
Wind Load (with ice)
Total Platform Wind Force w/ lce = Fiplt = qzice.ant'GH'AICE,plt =289 Ibs BLC 4
Gravity Load (without ice)
Weight of Platform = WTplt = 1500 Ibs BLC 2
Gravity Loads (ice only)
Weight of Ice on Platfom = WTICE.plL - WTplt = 500 tbs BLC3

TIA RevG Load Calculations.xmed.xmcd Page 5-8



C=NT =K emanesrs
Cantered on Solutens™ sewsenekoasnn

632 North Besnlord Rowd
Saaviford, CT 08405

Subject:

P (203 SE8-0590 Location:

FLI208 A58 BT

Rev. 1: 5/8/17

Equipmnet Loads on Structure #10255

Bethel, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 17032.01

Development of Wi

Coax Cable Data:

Coax Type =

Shape =
Coax Outside Diameter =
Coax Cable Length =
Weight of Coax per foot =
Total Number of Coax =

No. of Coax Projecting Outside Face of PCS Mast =

Coax aspect ratio,

Coax Cable Force Factor Coefficient =

Wind Load (without ice)

Coax projected surface area =

Total Coax Wind Force =

Wind Load (with ice)

Coax projected surface area w/ Ice =

Total Coax Wind Force w/ lce =

Gravity Loads (without ice)
Weight of all cables w/o ice
Gravity Loads (ice only)

lce Area per Linear Foot =

Ice Weight All Coax per foot =

TIA RevG Load Calculations.xmcd.xmcd

(Bottom Mast to Sprint A rtennas)
HELIAX 1-5/8"
Round (User Input)

Deoax = 1.98 in {User Input)

Looax = 31 ft (User Input)
Wi ooy = 1.04 pif (User Input)
Neoax = 30 (User Input)
NP coax = 4 (User Input)
(Lcoax'12)
Algoax= ———— = 187.9
Deoax
Caggax = 1-2
(NP D )
coax ~'coax,
Acoax=" g5 =07 st
Fooax = Cacoax %ant CH Acoax = 36 of  BLCS
NP, Derpy + 2t
coax ~'coax iz
AICE goqy = (— — _). =1 sfift
Ficoax = Cagoax Hice.ant' CHAICEpax = 14 pif  BLC4
WTeoax = Whegax Neoax = 31 pif BLC 2
. ™ 2 2 P
Algpax = :[(Dcoax . 2'tiz) . |:)coax] =29 sqin
Al
WTi 98X _ 338 pf  BLC3

coax'= Neoax 10— 11~

Page 5-9



C=NT =K engineeiing Subject:

Centered on Solutions™ weyce
41-2 North Beanlond Road
Baarviond, CT 08408

lehetgcuen —
P (20)) 4ER.05H0 Location;

F: 200 4688587

Rev. 1: 5/8/17

Equipmnet Loads on Structure #10255

Bethel, CT

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

Job No. 17032.01

Development of Wind & Ico Load on Coax Cables

Coax Cable Data;

Coax Type =

Shape =
Coax Outside Diameter =
Coax Cable Length =
Weight of Coax per foot =
Total Number of Coax =

No. of Coax Projecting Outside Face of PCS Mast =

Coax aspect ratio,

Coax Cable Force Factor Coefficient =

Wind Load (without ice)

Coax projected surface area =

Total Coax Wind Force =

Wind Load (with ice)

Coax projected surface area w/ lce =

Total Coax Wind Force w/ lce =

Gravity Loads (without ice)

Weight of all cables w/o ice

Gravity'Loads (ice only)

Ice Area per Linear Foot =

lce Weight All Coax per fool =

TIA RevG Load Calculations.xmcd.xmed

(Above Sprint Artennas)

HELIAX 1-5/8"

Round (User Input)
Deoax = 1-98 in (User Input)
Leoax = 31 ft {(User Input)

Wiggay= 104  PIf  (UserInput)

Neoax = 12 (User Input)
NP coay = 2 (User Input)
(tcoax )
Arcoax = =187.9
coax
Caggax =12
(Npcoachoax)
Acoax2= T ~ =03

Feaax™= Cagpay WZant G Agoax = 18

(Npcoax‘ Deoax * z'liz)_

=07
12

AICE gy =

Flooax = Cagoax Pice.ant"CHAICEcoax = 10

WTeoax = Wieoax Neoax = 12

. 11 2 2
Aicoax = -“—I:(Dcoax + Ztiz) - Dcoax:I =29

Ai
coax
Wigoax = Nogax 16—, = 136

Page 5-10

sf/ft

pif

sf/ft

pif

pif

sqin

pif

BLC S

BLC4

BLC 2

BLC 3




CENTEK engineering, INC. Subject:  Analysis of TIA-222G Wind and Ice Loads for Analysis of

Consulting Engineers Mast Only
63-2 North Branford Road Tabulated Load Cases
Branford, CT 06405 Location: Bethel, CT
Ph, 203-488-0580 / Fax. 203-488-8587 Date: 3/20/17 Prepared by: TJ.L.  Checked by: C.F.C. Job No. 17032.01
Load Case Description
Self Weight (Mast)
Weight of Appurtenances

Weight of Ice Only
TIA Wind with Ice
TIA Wind

a h WON =

Footnotes:

Load Cases and Combinations 6-0 TIA-EIA Load Cases
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Company : CENTEK Engineering, INC. May 8, 2017
Designer : tjl, cfe 1:03 PM

| Job Number : 17032.01/ Verizon Bethel North Checked By:
Model Name : Strcuture #10255 - Mast

(Global) Model Settings

Display Sections for Member Calcs 5 -

Max Internal Sections for Member Calcs | 97

Include Shear Deformation? Yes

Increase Nailing Capacity for Wind? Yes

Include Warping? Yes

Trans Load Btwn Intersecting Wood Wall? | Yes

Area Load Mesh (in"2) 144

Merge Tolerance (in) 12

P-Delta Analysis Tolerance 0.50%

Include P-Delta for Walls? Yes

Automatically lterate Stiffness for Walls? | No -

Max Iterations for Wall Stiffness 3

Gravity Acceleration (ft/sec”2) 32.2

Wall Mesh Size (in) 12

Eigensolution Convergence Tol. (1.E-) 4

Vertical Axis Y

Global Member Orientation Plane XZ

Static Solver Sparse Accelerated

Dynamic Solver - Accelerated Solver

Hot Rolled Steel Code B AISC 14th(360-10): LRFD -
Adjust Stiffness? Yes(lterative)
RISAConnection Code AISC 14th(360-10): ASD
Cold Formed Steel Code AlSI 1999: ASD

Wood Code AF&PA NDS-91/97: ASD
Wood Temperature < 100F

Concrete Code ACI 318-02 3
Masonry Code | ACI 530-05: ASD

Aluminum Code | AA ADM1-05: ASD - Building
Number of Shear Regions (4

|Region Spacing Increment (in) |4

Biaxial Column Method B PCA Load Contour

Parme Beta Factor (PCA) .65

Concrete Stress Block Rectangular

Use Cracked Sections? Yes

Use Cracked Sections Slab? Yes -

Bad Framing Warnings? No

Unused Force Warnings? Yes - - |
Min 1 Bar Diam. Spacing? No

|Concrete Rebar Set o REBAR_SET_ASTMAB15
[Min % Steel for Column [1

[Max % Steel for Column B

—————————————————————————————————————————————————————————————————————————————————————————
—_—— e —_ _ — _

RISA-3D Version 15.0.2 [J:\...\...\...\..\Backup Documentation\Calcs\Rev (1)\Risa-3D\TIA.r3d] Page 1



Company : CENTEK Engineering, INC. May 8, 2017
I . Designer - tjl, cfc 1:03 PM
IIRI S A Job Number : 17032.01 / Verizon Bethel North Checked By:
Model Name : Strcuture #10255 - Mast
(Global) Model Settings, Continued
Seismic Code UBC 1997
Seismic Base Elevation (ft) Not Entered
Add Base Weight? No
CtX .035
Ctz .035
T X (sec) Not Entered
T Z (sec) Not Entered
RX 8.5
RZ 8.5
Ca .36
Cv .54
Nv 1
Occupancy Category 4
Seismic Zone 3
OmZ 1
Om X 1
Rho Z B B A
Rho X 1
Footing Overturning Safety Factor 1.5
Optimize for OTM/Sliding No
Check Concrete Bearing No
Footing Concrete Weight (k/ft*3) 0
Footing Concrete f'c (ksi) R )
Footing Concrete Ec (ksi) 4000
Lambda 1
Footing Steel fy (ksi) 60
Minimum Steel 0.0018
Maximum Steel 0.0075
Footing Top Bar #3 o
Footing Top Bar Cover (in) 3.5
Footing Bottom Bar #3
Footing Bottom Bar Cover (in) 3.5
Pedestal Bar #3
Pedestal Bar Cover (in) 1.5
Pedestal Ties - #3
Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm (ME.. Density[k/ft... Yield[ksi] Ry Fulksi] Rt
1 A36 Gr.36 29000 11154 3 65 | .49 36 1.5 | 58 _,‘ 1.2
2 A572 Gr.50 29000 11154 .3 .65 .49 50 1.1 | 58 1.2
3 A992 29000 11154 e .65 49 | 50 11 | 58 1.2
4 A500 Gr.42 | 29000 11154 3 .65 .49 42 1.3 58 1.1
[ 5 A500 Gr.46 | 29000 11154 3 .65 .49 46 12 | 58 | 11
6 A53Gr.B | 29000 11154 .3 .65 49 35 16 | 58 1.

S ———
[J:\...\...\..\..\Backup Documentation\Calcs\Rev (1)\Risa-3D\TIA.r3d]

RISA-3D Version 15.0.2
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Company : CENTEK Engineering, INC. May 8, 2017
Designer : tjl, cfe 1:03 PM
IIRI A Job Number  : 17032.01 / Verizon Bethel North Checked By:
Model Name : Strcuture #10255 - Mast
Hot Rolled Steel Section Sets
Label Shape Type Design List Material  Design Rules A [in2] lyy [in4] Izz [in4] J [in4]
1 [ Mast |PIPE120X| Beam | Pipe |A53Gr.B| Typical | 175 [ 339 339 678
Hot Rolled Steel Design Parameters
Label Shape  Length[ft]  Lbyy[ft] Lbzz[ft] Lcomp top[ft] Lcomp bot[ff] L-torqu... Kyy Kzz Cb  Function
1 M1 Mast 14 Lbyy Lateral
2 M2 Mast 19 Lbyy Lateral
Member Primary Data
Label | Joint J Joint K Joint  Rotate(deg) Section/Shape  Type Design List Material Design Rules
1 M1 BOTMAST | FLANGE Mast Beam |  Pipe AS53 Gr. Bl Typical
2 M2 FLANGE | TOPMAST Mast Beam Pipe A53 Gr. Bl Typical
Joint Coordinates and Temperatures
Label X ft] Y [ft] Z[ft] Temp [F] Detach From Diap...
|—1 BOTMAST 0 1 0 0 0
2 BOTCONNECTION 0 3.25 0 0
3 TOPCONNECTION 0 942 0 o
4 FLANGE 0 14 0 0
5 | TOPMAST 0 33 0 0
Joint Boundary Conditions
Joint Label X [Win] Y [kfin] Z [kfin] X Rot.[k-ft/rad] Y Rot.[k-ftirad]  Z Rot.[k-fi/rad]
1 BOTCONNECTION | Reaction Reaction Reaction . Reaction
2 | TOPCONNECTION | Reaction Reaction Reaction | | Reaction
Member Point Loads (BLC 2 : Weight of Appurtenances)
; Member Label __Direction Magnitude[k, k-ft] Location[ft, %]
1 | M2 Y -.093 16.5
2 M2 Y -.033 16.5
3 M2 o Y -.006 16.5
4 M2 Y -.575 16.5
5 - M2 Y -171 6.5
6 | M2 Y -1.5 6.5
Member Point Loads (BLC 3 : Weight of Ice Only)
Member Label Direction Magnitude[k, k-ft] Location(ft, %]
[ M2 Y e -63 16.5
2 M2 Y -.349 16.5
3 M2 [ Y - -047 16.5
4 M2 Y -.225 16.5
5 M2 Y -.796 6.5
6 | M2 Y -5 6.5

RISA-3D Version 15.0.2

[J:\..\...\...\..\Backup Documentation\Calcs\Rev (1)\Risa-3D\TIA.r3d]
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May 8, 2017
1:03 PM
Checked By:

Company . CENTEK Engineering, INC.
. Designer o tj), cfe
IIRI A Job Number  : 17032.01 / Verizon Bethel North
Model Name : Strcuture #10255 - Mast

Member Point Loads (BLC 4 : TIA Wind with Ice)

Member Label Direction Magnitude[k, k-ft] Laocation[ft, %]
1 M2 X .301 16.5
2 M2 X 21 16.5
3 M2 - X .024 16.5
4 M2 X 116 16.5
5 M2 X 406 6.5
6 M2 X .289 6.5
Member Point Loads (BLC 5 : TIA Wind)
Member Label Direction Magnitude[k, k-ft] Location[ft, %]
1 M2 X .808 16.5
2 M2 X .459 16.5
3 M2 X .024 16.5
4 M2 X .322 16.5
5 M2 X 1.109 6.5
6 | M2 X .921 6.5

Member Distributed Loads (BLC 2 : Weight of Appurtenances)

Member Label Direction  Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft,%] End Location[ft %]
1 M1 Y -.031 -.031 0 | 0
2 M2 Y -.031 -.031 0 : 6.5
3 M2 Y -.012 -.012 6.5 | 16.5

Member Distributed Loads (BLC 3 : Weight of Ice Only)

Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft,%] End Location[ft, %]
1 M1 Y -.04 -.04 0 I 0
2 M2 Y -.04 -.04 0 ! 0
3 M1 Y -.338 -.338 0 | 0
4 | M2 Y -.338 -.338 0 ’ 6.5
5 | M2 Y -.135 -.135 6.5 16.5
Member Distributed Loads (BLC 4 : TIA Wind with Ice)
Member Label ___Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Locationft,%] End Location[ft,%]
1 M1 X .02 .02 0 I 0
2 M2 X .02 .02 0 0
3 M1 X .014 .014 0 0
4 M2 X .014 | .014 0 | 6.5
5 M2 X ] .01 | .01 6.5 16.5

Member Distributed Loads (BLC 5 : TIA Wind)

~ Member Label Direction Start Magnitude[k/ft,... End Magnitudefk/ft,F... Start Location[ft,%] End Locationft, %]
1_| . w X .059 .059 0 0
2 M2 X .059 .059 0 0
3 %N X .036 .036 0 o
4 | M2 X .036 .036 0 6.5
| 5 | M2 X | .018 .018 6.5 16.5
RISA-3D Version 15.0.2 [J:\..\...\..\..\Backup Documentation\Calcs\Rev (1)\Risa-3D\TIA.r3d] Page 4




Company : CENTEK Engineering, INC.
Designer ¢ jl, cfe

Job Number : 17032.01 / Verizon Bethel North
Model Name : Strcuture #10255 - Mast

May 8, 2017

1:03 PM

Checked By:___

llirisA

Basic Load Cases

BLC Description Category X Gravity Y Gravity Z Gravity Joint Point __ Distributed Area(Me... Surface(P..
1 Self Weight None -1
2 [Weight of Appurtenan.. None 6 3
3 |Weight of Ice Only None 6 5
4 | TIA Wind with Ice None [ 6 5
5 TIA Wind None | 6 5 ]
Load Combinations
Description So..P... S... BLC Fac..BLC Fac.. BLC Fac.. BLC Fac.. BLC Fac...BLC Fac.. BLC Fac.. BLC Fac.. BLC Fac..BLC Fac...

1 1.2D + 1.6W |Yes

111212 |12|5 |16

2 0.9D + 1.6W__ |Yes

11.9(12].9(5(16

3 |[1.2D +1.0Di + 1.0Wi |Yes

<< =<

112212311 |41

Envelope Joint Reactions

Joint X [K] LC Y [K] LC Z[K LC  MX[kf] LC MY[kft] LC MZ[kft] LC
1 |BOTCONNECT..max| 19.321 1 3.083 3 | 0 1 0 1 0 1 0 1
2 min| 4642 | 3| 516 | 2| O 1 0 1 0 1 0 1
3 |TOPCONNECT..|max| -7.035 3 | 15.181 3 0 1 0 1 0 1 0 1
4 min | -29.734 | 1 4.072 2 0 1 0 1 0 1 0 1
5 Totals: max| -2.393 3 18264 | 3 0 1
6 min | -10.413 | 2 4.589 2 0 1|
Envelope Joint Displacements
Joint X [in] LC Y[ LC Z[in]  LC X Rotation[...LC Y Rotation [...LC Z Rotation [... LC
1 BOTMAST |max| .086 1 0 2 0 [ 1 0 | 1 0 1 12.195e-03] 1
2 min .02 3 0 3 0 | 1 0 [ 1 0 1 !15.25e-04 | 3
3 |BOTCONNECT..|max 0 3 0 2 0 1 0 1 0 1 12.179e-03[ 1
4 [ min 0 1 0 3 0 1 0 1 0 1 156.215e-04| 3
5 |TOPCONNECT..| max 0 1 0 |2 0 1 0 1 0 1 [-1.179%-03 | 3
6 min 0 3 0 3 | 0 1 0 1 0 1 |-4.926e-03 | 1
7 FLANGE |max| 534 [ 1 0 2 0 1 0 1 0 1 |-3.314e-03 | 3
8 min 128 3 -.002 3 0 1 0 1 0 1 [-1.38e-02| 1
9 TOPMAST |max| 5.425 1 -.001 2 0 1 0 1 0 1 |-5.863e-03| 3
10 | min 1.315 | 3 -.005 3 0] 1 0 1 0 1 [-2.40%e-02 | 1
Envelope AISC 14th(360-10): LRFD Steel Code Checks
Member Shape Code Check Locft]LC Shear.. Loc[ft]DirLC phi*Pnc.. phi*Pnt...phi*Mn .. phi*Mn ..Cb Eagn
1 | M1 PIPE_12.0X 686 0.479/1] 125 [9.333] |1[511.638|551.25/184.275|184.275 1. H1-1b
2 M2  PPIPE_12.0X 473 0 [1/.050]| 0 1 [480.506 |551 25184.275 [184.275 2. |H1-1b.
_—_—#
RISA-3D Version 15.0.2 Page 5
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Company . CENTEK Engineering, INC. May 8, 2017
. Designer . tjl, cfc 1:05 PM
I IIRI S A Job Number  : 17032.01/ Verizon Bethel North Checked By:
Model Name : Strcuture #10255 - Mast
Joint Reactions
LC Joint Label X [K] Y [k] Z[k] MX [k-ft] MY [k-ft] MZ [k-ft]

1 1 BOTCONNECTION 19.321 .688 0 0 0 0

2 1 TOPCONNECTION -29.734 5.43 0 0 0 0

3 1 Totals: -10.413 6.118 0

4 | 1 COG (ft): X0 Y: 19.185 Z.0

e—————————————————————————————————— e —— e ———

RISA-3D Version 15.0.2 [J:\..\...\.\..\Backup Documentation\Calcs\Rev (1)\Risa-3D\TIA.r3d]
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Company
Designer

" Job Number
Model Name

: CENTEK Engineering, INC.
o tjl, cfe
: 17032.01 / Verizon Bethel North
« Strcuture #10255 - Mast

May 8, 2017

1:05 PM

Checked By:

Joint Reactions
_LCc Joint Label X[k Y k] Z K] MX [K-ft] MY [k-ft] MZ [k-ft]
1 2 | BOTCONNECTION 19.274 516 0 0 0 0
2 | 2 | TOPCONNECTION -29.687 4.072 0 0 0 0
3 |12 Totals: -10.413 4.589 0
4 | 2 COG (ft): X0 Y: 19.185 Z:.0

RISA-3D Version 15.0.2

[J:\...\...\...\..\Backup Documentation\Calcs\Rev (1)\Risa-3D\TIA.r3d]

Page 7



May 8, 2017

Company : CENTEK Engineering, INC.

_ Designer : I, cfe 1:06 PM
IIRI S A Job Number @ 17032.01 / Verizon Bethel North Checked By:
Model Name : Strcuture #10255 - Mast
Joint Reactions
LG Joint Label X [K] Y [K] Z [kl MX [k-ft] MY [k-ft] MZ [k-ft]

1 3 BOTCONNECTION 4.642 | 3.083 0 0 0 0o |

2 3 TOPCONNECTION -7.035 15.181 0 0 0 0

3 3 Totals: -2.393 18.264 0

4 3 COG (ft): X0 Y: 16.936 Z.0

§
[J:\...\...\..\...\Backup Documentation\Calcs\Rev (1)\Risa-3D\TIA.r3d]

RISA-3D Version 15.0.2
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Code Check
[Env)

" NoCalc
>10

TOPMAST

FLANGE

|

€3

ey

A
C,§OPCONNECTI0N

'5_3
ZBoTCONNECTION

"BOTMAST

.90-1.0
75-.80
.50-.75

0.-.50

Envelope Only Solution

CENTEK Engineering, INC.

tjl, cfc

Strcuture #10255 - Mast
Unity Check

May 8, 2017 at 1:03 PM

TIA.r3d

| 17032.01 / Verizon Bethel



Loads: LC 1, 1.2D + 1.6W

PCONNECTION

CENTEK Engineering, INC.

tjl, cfc

Strocuture #10255 - Mast
LC #1 Loads

May 8, 2017 at 1:03 PM

TIA.r3d

——

| 17032.01 / Verizon Bethel ...



Code Check

Results for LC 1, 1.2D + 1.6W
Reaction and Moment Units are k and k-ft

*ro FMAST

FLANGE

-~
’gmowwecnon

5.4
I -29.7
|

|

|

19.3

~
%g(DTCONNECTION

0.7

|
|

BOTMAST

(LC1)

CENTEK Engineering, INC.
tjl, cfc

17032.01 / Verizon Bethel ...

Streuture #10255 - Mast
LC #1 Reactions and Deflected Shape

‘May 8, 2017 at 1:05 PM

{ TIA r3d




Loads: LC 2, 0.9D + 1.6W

" BOTMAST

CENTEK Engineering, INC.

tjl, cfc

17032.01 / Verizon Bethel ...

Strcuture #10255 - Mast
LC #2 Loads

May 8, 2017 at 1:04 PM
TIAr3d

|



Code Check

Results for LC 2, 0.9D + 1.6W
Reaction and Moment Units are k and k-ft

*1o PMAST

FLANGE

T __E_ﬁ(@

W PCONNECTION

-29.7

19.3

N7
?&)TCONNECHON

0.5
.
I

*BOTMAST

(LC2)

No Cale
>10
8010
7590

0.-.50

CENTEK Engineering, INC.
tjl, cfc
17032.01 / Verizon Bethel ...

Streuture #10255 - Mast
LC #2 Reactions and Deflected Shape

May 8, 2017 at 1:05 PM

TIA.r3d




-2.009k
TOPMAST

851k
-y

-3.301H

B9tk
R 4

- 375K/} A

' "!FLANGE

€1
1

q

%GPCONNECTION

Loads: LC 3, 1.2D +1.0Di + 1,0Wi

tjl, cfc

CENTEK Engineering, INC.

Strcuture #10255 - Mast
LC #3 Loads

May 8, 2017 at 1:04 PM

TIA.r3d

J 17032.01 / Verizon Bethel ...



Code Check
(LC3)

Results for LC 3, 1.2D +1.0Di + 1.0Wi
Reaction and Moment Units are k and k-ft

|'0PMAST

LF LANGE

~
:EJPCONNECTION

-7

15.2

46
%OTCONNECTION

3.1

BOTMAST

_ No Caic
S 240
.80-1.0
" 75-90
" 50-75
" 0-50

CENTEK Engineerin_g, INC..
tjl, cfc
17032.01 / Verizon Bethel ...

Strcuture #10255 - Mast
LC #3 Reactions and Deflected Shape

May 8, 2017 at 1:06 PM

TIA.r3d



Beam: M2
Shape:  PIPE_12.0X -534 at O ft _
Material: A53 Gr. B Dy n
Length: 19 ft .
| Joint: FLANGE Dz in
J Joint. TOPMAST
LC 1: 1.2D + 1.6W
Code Check: 0.472 (bending) -5.424 at 19 ft
Report Based On 97 Sections
8.334 at 0 ft
4561 at O ft
L Ve “
A k
Vy k
.049 at 19 ft
86.192 at 0 ft
T k-ft . My k-ft
Mz k-ft
19.527 at 0 ft
ksi
.261 at O ft
fa ksi
fc ksi

-19.527 at 0 ft

AISC 14th(360-10): LRFD Code Check

Direct Analysis Method
Max Bending Check 0.472

Max Shear Check

Location 0 ft Location
Equation H1-1b Max Defl Ratio
Bending Compact Compression

y-y z-Z
Fy 35 ksi Lb 19 ft 19 ft
phi*Pnc  480.506 k KL/r 51.803 51.803
phi*Pnt  551.25 k
phi*Mny  184.275 k-ft L Comp Flange 19 ft
phi*Mnz ~ 184.275 k-ft L-torque 19 ft
phi*vny  165.375 k Tau_b 1

phi*Vnz  165.375 k
phi*Tn 175.038 k-ft
Cb 2.264

0.050 (s)
0 ft
Lia7

Non-Slender




C ENT EKengineefing

Caonlared on Solutions ™~

&3- North Branford Road
franford, CT 06405

Subject:
mmmo;'i’; Location:
F. (2600 AB#8 BT

Rev. 0: 3/21/17

Mast Connection to Pole # 10255

Bethel, CT

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

Job No. 17032.01

Mast Connection:

Maximum Design Reactions at Brace:
Vettical =
Horizontal =

Moment =

Bolt Data:
Bolt Grade =
Number of Bolts =
Boit Diameter =
Nominal Tensile Strength =
Nominal Shear Strength =
Resistance Factor =

Bolt Eccentricity from C.L. Mast =

Vetical Spacing B etween Top and Bottom Bolts =

Horizontal Spacing Between Bolts =

Bolt Area =

Vert := 5.4-kips
Horz := 29.7-kips

Moment .= 0

A325
nb =6
dp = 1.0in

F 90-ksi

nt=
Fry = 54-ksi
¢:=0.75
e:=12:in

SVert = 8in

ShOlZ = 7-in

(User Input)
(User Input)

(User Input)

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

(User Input)

1 2 2
ab:= z-’T\“db =0.785-in

Mast Connection to Pole.xmcd.xmed

Page 6.3-1

-




— S : . Subject:
( —NT—-Kengmesrmg
Conlarad on Sclutions * sycentokenas .
52 North Branford Road R LB 0550 Location:
ranford, €7 06405 ¥, 1208 468 8847

Rev. 0: 3/21/17

Mast Connection to Pole # 10255

Bethel, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 17032.01

Check Bolt Stresses:
Wind Acting Parallel to Stiffiner Plate:

Shear Stress per Bolt =

Tensile Stress Adjusted for Shear=

Tension Force Each Bolt =

Tension Stress Each Bolt =

Wind Acting Perpendicular to Stiffiner Plate:

Shear Stress per Boit =

Tensile Stress Adjusted for Shear =

Tension Force per Bolt =

Tension Stress Each Bolt =

Mast Connection to Pole.xmed.xmed

Page 6.3-2

Vert

fv =] = 1.146-ksi
Ny8p
Condition1 := if(fv < ¢-an,"OK" ,"Overstressed") fv A
.F S FL* A
Condition1 = "OK" (¢ "")

£ | if 1.3F ot f <F. =90ksi
v ~nt &Fpy v-="nt

e (135,
nt- -~ 'nt &Fry

Fnt otherwise

E Horz  Verte 9kips
tension.bolt = + i
Ny Syert2
F .
tension.bolt
f= —————— = 11.5ksi
%
Condition2 := if(ft < ¢-F'p,"OK" ,"Overstressed") f
- prs— — = 17-%
Condition2 = "OK' (¢‘Fnt)
J Vert2 + Horz2 X
f= ~——————— = 6.406-ksi
Npap
Condition3 := if(fv < ¢-Fppy,"OK" ,"Overstressed") fy - 15.8%
F = .0
Condition3 = "OK" (¢ “"]
F IS ) R ot CF a0k
= 3F-— if 1.3-F— ——f,< = 90-ksi
nt nt &-Fy v nt &Fpy v nt
Fnt otherwise
Horz-e Vert-e )
Ftension.conn = m s 27 21.021-kips
b vert
Shorz'?
Ftension.conn
fy= ——— = 26.765-ksi
ap
Conditiond = if{f; < ¢-F'py,"OK" ,"Overstressed" ) t =
F = N
Conditiond = "OK" (¢ nt)




C e N T — K anginearing Subject: Flange Bolts and Flangeplate Analysis
E&%:ﬁ:&:&:ﬁ‘om mﬁﬁ'}‘f‘w‘m‘mm{, Location: Bethel, CT
Braniord, CT 85405 £: L2050 468 RGAT

Rev. 0: 3/21/17

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 17032.01

Flange Bolt and Flange Plate Analysis:

Input Data:

Tower Reactions:

Overtuming Moment =

Shear Force =

Axial Force =

Flange Bolt Data:

Use ASTM A325

Number of Flange Bolts =

Diameter of Bolt Circle =

Bolt Minimum Tensile Strength =

Bolt Modulus =

Diameter of Flange Bolts =

Threads per Inch =

Flange Plate Data:

Use ASTM A36

Plate Yield Strength =

Flange Plate Thickness =

Flange Plate Diameter =

Outer Pole Diameter =

Flange Bolts and Flange Plate.xmcd.xmcd

OM := 86.2-ftkips
Shear = 8.3-kips

Axial := 4.6-kips

N:=28

Dpe = 17-in
Fub = 120-ksi
E := 29000-ksi
D:= 1.00:in

n=2=8

Fypp = 36-ksi
tbp = 1.0-in
Dbp = 20-in

Dpole = 1281n

Page 6.4-1

(Input From Risa3D)
(Input From Risa3D)

(Input From Risa3D)

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

(User Input)

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

(User Input)




C o N T — K e ——— Subject: Flange Bolts and Flangeplate Analysis

&}nul:ﬁ:gwlons ey Location: Bethel, CT

Brarfond, €7 98408 £ 0208 dEB-BEHY
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 3/21/17 Job No. 17032.01

Geometric Layout Data:

Distance from Bolts to Centroid of Pole:

Radius of Bolt Circle =: Rpc = TC = 85in
Distance to Bolts = i=1.N
di = [0« Zﬁ(LN) d1 =6.01in d7 =-6.01:in
d ¢ Rp-sin(6) d, = 8.50in dg = -0.00-in
dy= 6.01-in dg = win
d4=0.00-in d10=|-in
d5=—6.01-in d11 =pin
d6 =-8.50-in d12 = 1-in
Critical Distances For Bending in Plate:
Outer Pole Radius = Rpole = E =6.4-in
Moment Arms of Bolts about Neutral Axis = MAi = if(di > Rpole’di - Rp0|e,0in)
MA1 = 0.00-in MA7 =0.00-in
MA2 =2.10:in MA8 = 0.00-in
MA3 = 0.00-in MA9 =win
MA4= 0.00-in MA10= 1-in
MA5= 0.00-in MA11 =1-in
MA6 = 0.00-in MA12 =uin
R . . { Dbp I:)pola; 2 E
Effective Width of Flangeplate for Bending = Beff = .8~2-_I|| (T) - (Tj =12.3in

Flange Bolts and Flange Plate.xmecd.xmcd Page 6.4-2




C ENT EKEngineering Subject:

Ceonlared on Sclutions ™ wwesemickegacom .
&3 Narth Branford Read P (203) Location;
Baniond, CT 08405 £ (268 €8 8507

Rev. 0: 3/121/117

Flange Bolts and Flangeplate Analysis

Bethel, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 17032.01

Flange Bolt Analysis:
Calculated Flange Bolt Propert

Polar Moment of Inertia =

Gross Area o Bolt =

Net Area of Boit =

Net Diameter =

Radius of Gyration of Bolt =

Section Modulus of Bolt =

Check Flange Bolt Tension Force:

Maximum Tensile Force =

Maximum Shear Force =

Design Tensile Strength =

Bolt Tension % of Capacity =

Condition1 =

Design Shear Strength =

Condition2 =

Flange Bolts and Flange Plate.xmcd.xmcd

lp:= Z(di)z _ 289.in°
i

2

A D = 0.785-in2

ENE

g

0.9743in 2 L2
. _— = 0.606:in

FN|

D-

2. [A

" [ = 0.878in
=

Dn

r=— =022in
4

Roc  Axial )
Tiax = OM-—— — —— = 29.8-kips
o N

Shear .
ViMax = N = 1-kips

BRyp:= (0.75:F y 0.75-Ag) = 53 kips

TMax
—— =56.30-%

PRy

i Tiax
Condition1 := i <1.00,"OK" , "Overstressed"
@Rm

Condition1 = "OK"

Ry = (0.75:0.45F yAg) = 31.8-kips

g,

2 2

- ] VMax Tiax

Condition2 := i + < 1.00,"OK" ,"Overstressed"
‘1’an ‘T’Rnt

Condition2 = "OK"

Page 6.4-3




C :NT :Kanginwing Subject: Flange Bolts and Flangeplate Analysis
Canlered on Sﬁ!uli{)ﬂl' coElekeng com Location: Bethel. CT

P20} AER-0580
Fo (2031 465 8407

432 Nowth Branfiond Road
Rramyfiore, CT 08405

Rev. 0: 3/21/17

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 17032.01

Flange Plate Analysis:

Force from Bolts =

Maximum Bending Stress in Plate =

Allowable Bending Stress in Plate =

Plate Bending Stress % of Capacity =

Flange Bolts and Flange Plate.xmcd.xmed

Condition3 =

Axial
C = — 4+ —
I Ip N
4 Ci-MA
fbp .
i (Befftbp
Fbp = 0.9~Fybp = 32.4ksi
fi
by
P _65.4%
Fbp

f
b
Condition3 := I{F—p < 1.00,"OK" ,“Overstressed"j

Condition3 = "Ok"

Page 6.4-4

bp

C, = 22.1-Kips C, = -20.9-kips
C,= 31.0.kips Cg = 0.6-kips
C, = 22.1'kips Cqy=wkips

C, = 0.6-kips Cyq = vkips
Cg = -20.9-kips C,q = wkips
Cg = ~29.8-kips C,, =vkips




Shape Factors

Shape Factor for Round Members =
Shape Factor for Flat Members =
Shape Factor for Coax Cables Attached to Outside of Pde =

Overload Factors

Overload Factors for Wind Loads:

NESC Heavy Loading =
NESC Extreme Loading =

Overload Factors for Vertical Loads:

NESC Heavy Loading =
NESC Extreme Loading =

NESC Load Calculations.xmcd

— — . . Subject: Equipment Loads on Structure #10255
( — N T — Kanglneeﬂng
Conlared on Solutions” {ehenagom .
B e o e e (200 488 0580 Location: Bethel, CT
Bearifond, C7 O6A0S F (M0} 4E8-B507
Prepared by: T.J.L Checked by: C.F.C.
Rev. 0: 3/20/17 Job No. 17032.01
<lCCOmEon
Heavy Wind Pressure = p:=4.00 psf  (User Input NESC 2007 Figure 250-1 & Table 250-1)
Basic Windspeed = V=100 mph  (User Input NESC 2007 Figure 250-2(¢) )
Radial {ce Thickness = Ir:= 0.50 in (User Input)
Radial Ice Density = Id:= 56.0 pcf  (User Input)
Factors for Extreme Wind Calculation
Elevation of Top of Mast Above Grade = TME = 170 ft (User Input)
Multiplier Gust Response Factor = m:=1.25 {User Input - Only for NESC Extreme wind case)
NESC Factor = kv = 1.43 (User Input from NESC 2007 Table 250-3 equation)
Importance Factor = 1:=1.0 (User Input from NESC 2007 Section 250.C.2)
2
TME 95
Vebcity P ressure Coefficient = Kz = 2,01.(Wj =1.415 (NESC 2007 Table 250-2)
1
33 7
Exposure Factor = Es:= 0.346| ———| =0.29 NESC 2007 Table 250-3)
|:(0.67-TME)i| (
Response Tem = Bs:= - ;TNF =0.775 (NESC 2007 Table 250-3)
1+ 0.375-——
220
1
1+ \2.7-Es-Bs 2
Gust Response Factor = Grfi= ————— —“= = (0.826 (NESC 2007 Table 250-3)
kv2
Wind Pressure = qz:= o,oozss.Kz.vz.G,-f.| =29.9 psf  (NESC 2007 Section 250.C.2)

NUS Design Criteria Jssued Apiil 12, 2007

Cdg = 1.3
Cdp =16

Cdgpax:

= 1.45

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

NU Design Criteria Table

25
1.0

1.5
1.0

Page 7-1

Apply in Risa-3D Analysis
Apply in Risa-3D Analysis

(User Input)
(User Input)

Apply in Risa-3D Analysis
Apply in Risa-3D Analysis

(User Input)
(User Input)




C.=NT =K engineering

Cantered an Solutions

o eilehetg e
633 thorth Branford Road P (00 ARR-O580
Danford, T 08405 £ [N 46K B07

Subject:

Location:

Rev. 0: 3/20/17

Equipment Loads on Structure #10255

Bethel, CT

Prepared by: T.J.L Checked by: C.F.C.
Job No. 17032.01

Wind Load (NESC Extreme)

Mast Projected Surface Area =

Mast Data: (Pipe 12" Sch. 80)
Mast Shape = Round
Mast Diameter = Dpasti= 12.75 i
Mast Length = Lingeti=33 ft
Mast Thickness = tmast= 0.5 in
Amast = e = 1.063

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

(User Input)

sf/ft

Total Mast Wind Force (Above NU Structure) = qz-Cdg-Amast™ = 52 pif BLCS
Total Mast Wind Force (Below NU Structure) = qz:Cdg-Amast = 41 pif BLCS
Wind Load (NESE Heavy)
(Dmast+ 2~Ir)
Mast Projected Surface Area w/ Ice = AICE a5t = 0 =1.146 sf/t
Total Mast Wind Force w/ Ice = p‘c"R'NCEmas! =6 pif BLC 4
Gravity Loads (without ice)
Weight of the mast = Self Weight (Computed internally by Risa-3D) pif BLC1
Gravity Loads (ice only)
Ice Area per Linear Foot = Ai . D, Ir-2 2 D 2 20.8 sqin
P Imast = ( mast + I ) ~ Dmast | = 20. 9
Weight of Ice on Mast = W i Amast pf  BLC3

NESC Load Calculations.xmcd

Page 7-2




— — . . Subject: Equipment Loads on Structure #10255
( —NT-—-—Kengnwﬂrmg
Contared an Solulions ™ sy cetekenacon .
32 Narth Branfard Read 203 ABA-05H0 Location: Bethel, CT
Branfond, CT 08405 1208 468 B50T
Prepared by: T.J.L Checked by: C.F.C.
Rev. 0: 3/20/17 Job No. 17032.01
{7 . Development of Wind & lc: ‘on Antennas
Antenna Data: (Verizon)
Antenna Model = Andrew LNX-6513DS
Antenna Shape = Flat (User Input)
Antenra Height = Lant = 54.7 in (User Input)
Antenna Width = Wont:= 11.9 in (User Input)
Antenna Thickness = Tapt="71 in (User input)
Antenna Weight = WTgpnt = 31.1 Ibs (User Input)
Number of Anternas = Nant= 3 (User Input)
. Wind Load (NESC Extreme)
Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously
Lant W,
Surface Area for One Antenna = SAgnt= n:Tant =45 sf
Antenna Projected Surface Area = Agnt:= SAgntNant = 136 sf
Total Anterma Wind Force = Fant:= Gz-Cdp-Agpym = 812 lbs BLC 5
Wind Load (NESC Heavy)
Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously
Lo+ 1) (W + 1
L
Surface Area for Ore Antenna w/ Ice = SA|cEant = (L]TE“_?T_‘E__}_ =5 sf
Antenna Projected Surface Areaw' lce = Aiceant = SAIcEant Nant= 19 sf
Total Antemna Wind Foroe w/ Ice = Fiant= PCde-AlcEant = 96 tbs BLC4
Gravity Load (without ice)
Weight of All Antennas = WT Nt = 93 Ibs BLC 2
Gravity Load (ice only)
Volm e o Each Antenna = Vant= Lant Want Tant = 4622 cuin
Voum e of Ice on Each Antenna = Vice:= (Lant* )(Want* 1):(Tant+ 1) = Vant= 1198 cuin
Vice
Weight of Ice on Each Antenna = W CEant = ﬁwd =39 Ibs
Weight of Ice on All Antennas = W ceantNant= 117 Ibs BLC 3

NESC Load Calculations. xmcd
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— — . . Subject: Equipment Loads on Structure #10255
{ ——-NT—-Kengmeﬂrmg
Contered on Sobutions ™ swvcenickenasom .
237 Narth Eanlard Road £ (2031 AEA-D5R0 Location: Bethel, CT
Branford, CT ab405 £.1263] 4688507
Prepared by: T.J.L Checked by: C.F.C.
Rev. 0: 3/20/17 Job No. 17032.01
3 lopm ind &1 ) n Antennas.
Antenna Data: (Verizon)
Antenna Model = Andrew HBX-6516DS
Antenna Shape = Flat (User Input)
Antenra Height = Lot = 514 in (User Input)
Antenna Width = Wypt= 6.5 in (User Input)
Antenna Thickness = Tont:= 33 in (User Input)
Antenna Weight = WTgpny= 11 Ibs (User Input)
Number of Antermas = Ngnt= 3 (User Input)
Wind Load (NESC Extreme)
Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously
LantW
Surface Area for One Antenna = SAgnt= _%a_nt =23 sf
Antenna Projected Surface Area = Aant= SAgntNant=7 sf
Total Antema Wind Force = Fant:= 92:Cdp-Agpym = 417 Ibs BLC 5
Wind Load (NESC Heavy)-
Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously
Lo+ 1 (Wapne + 1
Surface Area for Ore Antenna w/ Ice = SA|IcEant = (— ant ) ( _an_t ) =27 sf
144
Antenna Projected Surface Area w' 1ce = AcEant = SAicEant Nant = 8-2 sf
Total Antemna Wind Face w/ Ice = Fignt:= P-Cde-A|cEant = 52 lbbs  BLC4
Gravity Load (without ice)
Weight of All Antennas = WTn¢Ngng = 33 Ibs BLC 2
Gravity Load (ice only)
Volum e of Each Antenna = Vant = LantWant Tant = 1103 cuin
Voume of Ice on Each Antenna = Vice:= (Lant+ 1)(Want+ 1)(Tant + 1) = Vant = 587 cuin
Weight of ice on Each Antenna = W . Vice Id=19 Ibs
ICEant = 1728 -
Weight of Ice on All Antennas = lbs BLC 3

NESC Load Calculations.xmed

WicEant Nant = 57
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e — — Subject:
C.=NT =K enginesring e
Contered an Solutions™ Lebenas )
532 Morth Beaniaid Road R 0N 485 0580 Location:
Branrfond . CT A84R5 € (23] ASH-B5RT

Rev. 0: 3/20/17

Equipment Loads on Structure #10255

Bethel, CT

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

Job No. 17032.01

Antenna Data:
Antenna Mode! =
Antenna Shape =
Antenra Height =

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Anternas =

Wihd Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Anterna Wind Force =

Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

Surface Area for One Antenna w/ Ice =

Antenna Projected SurffaceAra w/ loe =

Total Anterna Wind Force wi lce =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volum e of Each Antenna =

Volum e of Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

NESC Load Calculations.xmed

(Verizon)

Bias Tee

Flat (User Input)
Lant= 563 in (User Input)
Want= 3.7 in (User Input)
Tant=2.0 in (User Input)
WTypy=2 Ibs (User Input)
Ngpt=3 (User Input)

Lant Want
SAant'= —ag = 01

Aant= SAgntNant = 04

Fant= qz-CdF-Aam-m =26

Lant*+ 1):(Wang + 1
SAIcEant = %am* . 02

AicEant = SAicEantNant= 08
Fignt= PCde-AicEant = 4

WT

antNant = ©

Vant:= Lant Want Tant = 42
Vice= (Lant+ 1)(Want’r 1)'(Tant+ 1) = Vant=52

. Vice
WICEant = 1728 1d=2

Wiceant Nant = 5
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CENTEK’"Qi'”Wi“E Subject:

Centered on Solulions”  seyceniekesacom .
633 Morth Brofioed Road (203] AES-0580 Location:
franiond T OS05 F (2081 485 8547

Rev. 0: 3/20/17

Equipment Loads on Structure #10255

Bethel, CT

Prepared by: T.J.L Checked by: C.F.C.
Job No. 17032.01

Mount Type =

Platform Shape =

Platform Area =

Platform Area w/ Ice =

Platform Weight =

Platform Weight w/ ice =

Wind Load (NESC Extreme)

Total Platform Wind Force =

Wind Load (NESC Heavy)

Total Platform Wind Force w/ lce =

Gravity Load (without ice)

Weight of Platform =

Gravity Load (ice only)

Weight of Ice on Platform =

NESC Load Calculations.xmcd

(Verizon)

Dual Standoff Mount

B1827 w/ 6 Pipe Mounts

Flat (User Input)

Ap“ =N/ sq ft (User Input) (Shape Factor Included)
AICEpIt =10 sq ft (User Input) (Shape Factor Included)
WTp“ = 575 Ibs (User Input)

WTICEplt =800 Ibs (User Input)

Fp" = qup“m = 262

bs BLCS
Figit = PAIGEIt = 40 s BLC4
WTy = 575 bs BLC2
WTicepi - WTpit = 225 bs BLC3
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C === N T — Kunginwing Subject
Contered an Soluttons® wewimiskenacon _—
633 North Branfond Rowd P 200 AER-05080 Location:
Buarrford, CF 08408 (2001 485-BL87

Rev. 0: 3/20/17

Equipment Loads on Structure #10255

Bethel, CT

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

Job No. 17032.01

Antenna Data:
Antenna Model =
Antenna Shape =
Antenra Height =

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antemnas =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Anterna Wind Force =
Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

Surface Area for One Antenna w/ Ice =

Antenna Projected SurfaceAra w loe =

Total Anterna Wind Foroe w/ lce =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volum e of Each Antenna =

Volum e of Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice onAllAntennas =

NESC Load Calculations.xmed

(Sprint)
RFS APXVSPP18-C
Flat (User Input)
Lant*= 72 in (User input)
Wont=11.8 in (User Input)
Tant=7 in {User Input)
WTyp = 57 lbs (User Input)
Ngnt =3 (User Input)

Lant Want
SAant = T =59
Aant= SAgntNant = 17.7
Fant= GzCdp-Agpem = 1059

(Lant"' 1)‘[Want+ 1)

SAiceant= ~ 442 09

Aiceant = SAiceant Nant = 19-5

Fignt= P Cde-AicEant = 125

WTgntNant= 171

Vant = Lant Want Tant = 5947
Vice'= (Lant+ 1)(Want+ 1)~(Tam+ 1) ~Vgnt= 1528

Vice
WicEant = 775 '4= %0

Wicgant Nant = 149
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C ENT EK engineering Subject:

Cantered an Solutions™ swwsenickongson -
632 North Braeifod R . (201 4880580 Location:
Bsanford, CT 08405 F (204 ABS 8507

Rev. 0: 3/20/17

Equipment Loads on Structure #10255

Bethel, CT

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

Job No. 17032.01

Devel: Wind & Ice Load on Mounts
Mount Data:

Mount Type =
Platform Shape =
Platform Area =
Platform Area w/ Ice =
Platform Weight =

Platform Weight w/ Ice =

Wind Load (NESC Extreme)

Total Platform Wind Force =

Wind Load (NESC Heavy)

Total Platform Wind Force w/ Ice =

Gravity Load (without ice)

Weight of Platform =

Gravity Load (ice only)

Weight of Ice on Platform =

NESC Load Calculations.xmcd

(Sprint)

13-t Low Profite Platform

Flat

Aplt =20 sqft
AICEpIt =25 sq ft
WTpll = 1500 Ibs

WT

WTicgpi ~ Wpit = 500
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C E N T :—nginwing Subject: Equipment Loads on Structure #10255

Centered gn Solutions .
Nt Bimaiond T owasose  Location: Bethel, CT
Beanford, €7 06405 F. (200 4588007
Prepared by: T.J.L Checked by: C.F.C.

Rev. 0: 3/20/17 Job No. 17032.01

Development of Wind & ice Load on Coax Cables

Coax Cable Data: (Bottom Mast to Sprint Arntennas)
Coax Type = HELIAX 1-5/8"
Shape = Round (User Input)
Coax Outside Diameter = Dgoax = 198 in (User Input)
Coax Cable Length = Leoax = 31 ft (User Input)
Weight of Coax per foot = Whtooay = 1.04 pif (User Input)
Total Number of Coax = Ncoax = 30 (User Input)
No. of Coax Projecting Outside Face of PCS Mast = NP oo = 4 (User Input)
Wind Load (NESC Extreme)
(NP coaxPeoax)
Coax projected surface area = Acoax = . =07 sfift
Tatal Coax Wind F Above NU Structure) = = gz ; B
orce ) Feoax = 9% ClonaxAcoax = 29 pf BLCS
Total Wind Force (Below NU Structure) = = Qz- : .m=
Coax ( ure) Feoax = 92-ClsnayAcoax™ = 38 of BLCS
‘Wind Load (NESC Heavy)
NPCW-{DCW + 2 Ir]
Coax projected surface area w/ Ice = AICE = - R Ebhat R S sfift
pro coax 12
Total Coax Wind Force w/ lce = Flooax = P Cooan AICE coax = 6 pf BLC4
Gravity Loads (without ice)
Weight of all cables wio ice WTaoax = Wieoax'Neoax = 31 pif BLC2
Gravity Load (ice only)
Ice Area per Linear Foot = Al = —t (D, 2102 - Do 2| = 3.9 sqin
p 'coax-=:(coax+ «r) = Deoax [ =9 q
Weight A foot Alooax f B
lce Weight All Coax per = WTi = Jd——— =4 I LC3
eig pe coax = Neoax'! 142 5 p

NESC Load Calculations.xmcd Page 7-9




C=NT=Kemaresrg

Cantered on Solulions™ swwceickenasom
632 North Branfiond Roed P (200 4B8-05B0
arrford, CT 0805 4

Subject:

Location:

Rev. 0: 3/20/17

Equipment Loads on Structure #102585

Bethel, CT

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

Job No. 17032.01

Coax Cable Data:

Coax Type =

Shape =

Coax Outside Diameter =

Coax Cable Length =

Weight of Coax per foot =

Total Number of Coax =

No. of Coax Projecting Outside Face of PCS Mast =

Wind Load (NESC Extreme)

Coax projected surface area =

Total Coax Wind Force (Above NU Structure) =

Wind Load (NESC Heavy)

Coax projected surface area w/ lce =

Total Coax Wind Force w/ Ice =

Gravity Loads (without ice)

Weight of all cables w/o ice

Gravity Load (ice only)

Ice Area per Linear Foot =

Ice Weight All Coax per foot =

NESC Load Calculations.xmcd

(Above Sprint A ntennas)

HELIAX 1-5/8"

Round (User Input)
Deoax = 1-98 in (User Input)
Legax = 31 ft (User Input)

Wigoay = 1.04 pif (User Input)

Neoax = 12 (User Input)

NP coax = 2 (User Input)
(NPcoachoax)

Acoax = ST =03

Feoax = 92:ClcoaxAcoaxm = 18

NPcan-_(‘pcm +21)

AICE o = 3

=05

Ficoax = P-CooaxAICEoax = 3

WTepax = Wieoax'Neoax = 12
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CENTEK engineering, INC. Subject:  Analysis of NESC Heavy Wind and NESC Extreme Wind
Consulting Engineers for Obtaining Reactions Applied to Utility Pole
63-2 North Branford Road Tabulated Load Cases
Branford, CT 06405 Location: Bethel, CT
Ph. 203-488-0580 / Fax. 203-488-8587 Date:3/20/17 Prepared by: T.J.L. Checked by: C.F.C. Job No. 17032.01
Load Case Description
1 Self Weight (Mast)
2 Weight of Appurtenances
3 Weight of Ice Only
4 NESC Heavy Wind
5 NESC Extreme Wind
Footnotes:

Load Cases and Combinations

8-0 NESC Load Cases
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Company : CENTEK Engineering, Inc. Mar 20, 2017

| _ Designer - Hjl, cfc 5:04 PM
IIRI S A Job Number  : 17032.01 /Verizon Bethel North Checked By
Model Name : Structure # 10255 - Mast

(Global) Model Settings

Display Sections for Member Calcs 5

Max Internal Sections for Member Calcs |97

Include Shear Deformation? Yes

Increase Nailing Capacity for Wind? Yes

Include Warping? Yes

Trans Load Btwn Intersecting Wood Wall? | Yes

Area Load Mesh (in"2) 144

Merge Tolerance (in) [.12

P-Delta Analysis Tolerance o | 0.50% -

Include P-Delta for Walls? | Yes

Automatically Iterate Stiffness for Walls? |No -

Max Iterations for Wall Stiffness 3

Gravity Acceleration (ft/sec’2) 32.2

Wall Mesh Size (in) 12

Eigensolution Convergence Tol. (1.E-) 4 - -

Vertical Axis Y

Global Member Orientation Plane XZ -

Static Solver Sparse Accelerated

Dynamic Solver B | Accelerated Solver

Hot Rolled Steel Code AISC 14th(360-10): ASD

Adjust Stiffness? Yes(lterative)

RISAConnection Code AISC 14th(360-10): ASD

Cold Formed Steel Code AlSI 1999: ASD

Wood Code - AF&PA NDS-91/97: ASD

Wood Temperature < 100F

Concrete Code ~|ACI 318-02

Masonry Code ACI 530-05: ASD

Aluminum Code AA ADM1-05: ASD - Building

Number of Shear Regions |4

Region Spacing Increment (in) |4

Biaxial Column Method PCA Load Contour

Parme Beta Factor (PCA) .65

Concrete Stress Block - Rectangular -

Use Cracked Sections? Yes

Use Cracked Sections Slab? - Yes o

Bad Framing Warnings? | No

'Unused Force Warnings? | Yes -

Min 1 Bar Diam. Spacing? No

Concrete Rebar Set REBAR_SET_ASTMAG15 D

Min % Steel for Column 1

|Max % Steel for Column 8

ﬁ

RISA-3D Version 15.0.2 [J:\..\...\..\04_Structural\Backup Documentation\Calcs\Risa-3D\NESC.r3d]  Page 1



Company . CENTEK Engineering, Inc. Mar 20, 2017
Designer 1 jl, cfe 5:04 PM

. Job Number : 17032.01 /Verizon Bethel North Checked By:
Model Name : Structure # 10255 - Mast

(Global) Model Settings, Continued

Seismic Code UBC 1997

Seismic Base Elevation (ft) Not Entered

Add Base Weight? No

CtX .035

Ctz .035

T X (sec) Not Entered

T Z (sec) Not Entered

R X 8.5

RZ 8.5

Ca .36

Cv .54

Nv 1

Occupancy Category 4

Seismic Zone 3

Om Z 1

Om X 1

Rho Z i _
Rho X 1

Footing Overturning Safety Factor 1.5

Optimize for OTM/Sliding No

Check Concrete Bearing No

Footing Concrete Weight (k/ft*3) 10

Footing Concrete f'c (ksi) 3 N
Footing Concrete Ec (ksi) 4000

Lambda 1

Footing Steel fy (ksi) 60

Minimum Steel 0.0018

Maximum Steel 0.0075

Footing Top Bar #3 S
Footing Top Bar Cover (in) 3.5

Footing Bottom Bar #3

Footing Bottom Bar Cover (in) 3.5

Pedestal Bar #3 -

Pedestal Bar Cover (in) 1.5

Pedestal Ties #3 |

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm (ME.. Density[k/ft... Yield[ksi] Ry Fulksi] Rt
1 A36 Gr.36 29000 11154 .3 .65 49 36 1.5 58 !__ 1.2
2 A572 Gr.50 29000 11154 .3 .65 49 50 1.1 58 ' 1.2
3 A992 29000 11154 .3 .65 49 50 1.1 58 1.2
4 A500 Gr.42 | 29000 11154 .3 .65 49 42 1.3 58 1.1
5 A500 Gr.46 | 29000 11154 .3 .65 49 46 1.2 58 1.1
6 A53 Gr. B 1' 29000 11154 .3 65 | 49 | 35 1.5 58 1.2

#-—
RISA-3D Version 15.0.2 [J:\...\...\..\04_Structural\Backup Documentation\Calcs\Risa-3D\NESC.r3d]  Page 2



Company : CENTEK Engineering, Inc. Mar 20, 2017
. Designer : jl, cfe 5.04 PM
ll RI Job Number : 17032.01 /Verizon Bethel North Checked By:
Model Name : Structure # 10255 - Mast
Hot Rolled Steel Section Sets
Label Shape Type Design List  Material _ Design Rules A [in2] lyy [in4] 1zz [in4] J [ind]
1 | Mast |PIPE_120X| Beam | Pipe |A53Gr.B| Typical | 17.5 339 339 678
Hot Rolled Steel Design Parameters
Label Shape Length[ft]  Lbyy[ft] Lbzz[ft] Lcomp top[ft] Lcomp bot]ft] L-torqu... Kyy Kzz Cb__ Function
|1 M1 Mast 14 Lbyy Lateral
(2 M2 Mast 19 | Lbyy . Lateral
Member Primary Data
Label 1 Joint J Joint K Joint Rotate(deg) Section/Shape  Type Design List Material Design Rules
1 M1 BOTMAST | FLANGE Mast Beam Pipe A53 Gr. Bl Typical
2 M2 FLANGE | TOPMAST Mast Beam | Pipe A53 Gr. Bl Typical
Joint Coordinates and Temperatures
Label X[ Y [ft] ZIft] Temp [F] Detach From Diap...
1 BOTMAST 0 I 0 0 0 T
2 BOTCONNECTION 0 3.25 0 0
3 TOPCONNECTION 0 9.42 0 0
4 FLANGE 0 14 0 0
5 TOPMAST 0 33 0 0
Joint Boundary Conditions
Joint Label X [K/in] Y [k/in] Z [kfin] X Rot.[k-ftfrad] Y Rot.[k-ft/rad]  Z Rot.[k-ft/rad]
1 | BOTCONNECTION | Reaction Reaction Reaction Reaction
2 | TOPCONNECTION | Reaction Reaction Reaction | Reaction
Member Point Loads (BLC 2 : Weight of Appurtenances)
Member Label Direction Magnitude[k, k-ft] Location|[ft,%]
1| M2 | Y -.093 16.5
2 | M2 ' Y -.033 16.5
3 | M2 Y ~-.006 16.5
4 M2 Y -.575 16.5
5 M2 Y -171 6.5
6 | M2 | Y -1.5 6.5

Member Point Loads (BLC 3 : Weight of Ice Only)

Member Label o Direction Magnitude[k, k-ft] Location[ft, %]

1 M2 Y - 117 16.5
2 M2 Y -.057 16.5
3 M2 Y -.005 16.5
4 M2 Y -.225 16.5
5 M2 Y -.149 B 6.5
6 M2 Y -5 6.5

RISA-3D Version 15.0.2

[J:\...\...\...\04_Structural\Backup Documentation\Calcs\Risa-3D\NESC.r3d]
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Company : CENTEK Engineering, Inc. Mar 20, 2017
. Designer o jl, cfe 5:04 PM
II I RI S A Job Number : 17032.01 Verizon Bethel North Checked By:
Model Name  : Structure # 10255 - Mast
Member Point Loads (BLC 4 : NESC Heavy Wind)
Member Label Direction Magnitudek k-ft] Location[ft, %]
1 M2 X .096 16.5
2 M2 X .052 16.5
3 M2 X .004 16.5
4 M2 X .04 16.5
5 M2 X 125 6.5
6 M2 X 16 6.5
Member Point Loads (BLC 5 : NESC Extreme Wind)
_ Member Label Direction Magnitude[k,k-ft] Location(ft, %]
1 M2 X .812 16.5
2 M2 X 417 16.5
3 M2 X .026 16.5
4 M2 X 262 16.5
5 M2 X 1.059 6.5
6 M2 X 1.197 6.5

Member Distributed Loads (BLC 2 : Weight of Appurtenances)

o Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft.F... Start Location[ft,%] _ End Location[ft,%]
1 M1 Y | -.031 -.031 0 0
2 M2 Y -.031 -.031 0 6.5
3 M2 Y -.012 -.012 6.5 16.5
Member Distributed Loads (BLC 3 : Weight of Ice Only)
Member Label ___Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft,%] _ End Location[ft,%]
1 M1 Y [ -.008 -.008 0 0 _ |
2 M2 Y -.008 -.008 0 0
3 M1 Y -.045 -.045 0 0
i 4 M2 Y -.045 -.045 0 6.5
| 5 M2 Y -.018 -.018 6.5 16.5
Member Distributed Loads (BLC 4 : NESC Heavy Wind)
, Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft,F... Start Location[ft, %] End Location[ft,%]
1 M1 X .006 .006 0 0
2 M2 X .006 .006 0 0
3 M1 X .006 .006 0 0
4 M2 X .006 .006 0 | 6.5
5 | M2 X .003 .003 6.5 16.5

Member Distributed Loads (BLC 5 : NESC Extreme Wind)

Member Label Direction Start Magnitude[k/ft,... End Magnitude[k/ft.F... Start Location(ft,%] End Location[ft,%]

1 M1 X .041 .041 0 0

2 M2 X .041 ' .041 0 6.5

3 M2 X .052 | 052 6.5 19

4 M1 X .036 .036 0 0

5 M2 X .036 B .036 0 6.5

6 | M2 X .018 .018 6.5 16.5
RISA-3D Version 15.0.2 [J:\...\..\...\04_Structural\Backup Documentation\Calcs\Risa-3D\NESC.r3d]  Page 4




Company . CENTEK Engineering, Inc. Mar 20, 2017
. Designer . tjl, cfe 5:04 PM
IIRI S A Job Number  : 17032.01 /Verizon Bethel North Checked By:
Model Name  : Structure # 10255 - Mast

Basic Load Cases

BLC Description Category X Gravity Y Gravity Z Gravity Joint Point _ Distributed Area(Me... Surface(P..
1 Self Weight None -1
2 |Weight of Appurtenan.. None 6 3
3 |Weight of Ice Only None 6 5
4 NESC Heavy Wind None 6 5
5 | NESC Extreme Wind None 6 6

Load Combinations

Description Sol..PD..SR.. BLC Fact...BLC Fact.. BLC Fact.. BLC Fact...BLC Fact.. BLC Fact...BLC Fact.. BLC Fact.. BLC Fact.. BLC Fact..
1 |[NESC He...|Yes 111512 (15,3 (151425
2 |NESC Ext..|Yes P11 1120115 1
3 |Self Weight 1] 1 |

Envelope Joint Reactions

o Joint X [K] LC Y [K] LC Z K] LC  MX[k-fll LC MY[kft] LC MZ[kft] LC *
1 |BOTCONNECT.|max| 11.741 | 2 | 1364 |1 0 1 0 1 0 1 0 1
2 min| 3724 [ 1] 574 |2 0 1 0 1 0 1 0 1
3 |TOPCONNECT./max| -5794 |1 | 9.913 | 1 0 1 0 1 0 1 0 1
4 min | -17.923 | 2 | 4525 |2 0 1 0 1 0 1 0 1
5 Totals:  |max| -2.07 |1 | 11.277 | 1 0 1 [

6 min| 6181 |2 | 5099 |2 0 1 : i

——————————————————————————————e———————— e ————————————————
—_— ———————————————————————_—

RISA-3D Version 15.0.2 [J:\...\...\..\04_Structural\Backup Documentation\Calcs\Risa-3D\NESC.r3d]  Page 5



Company : CENTEK Engineering, Inc. Mar 20, 2017
. Designer :jl, cfc 5:05 PM
IIIRI S A Job Number  : 17032.01 Verizon Bethel North Checked By:
Model Name : Structure # 10255 - Mast
Joint Reactions (By Combination)
LC Joint Label X [K] Y [k] Z [kl MX [k-t] MY [k-ft] MZ [k-ft]
1 1 BOTCONNECTION | 3.724 1.364 0 0 0 0
2 1 TOPCONNECTION | -5.794 9.913 0 0 0 0
3 1 Totals: -2.07 11.277 0
4 | 1 COG (ft): X0 Y: 18.867 Z:0

RISA-3D Version 15.0.2

P ———— . ]

[J:\...\...\...\04_Structural\Backup Documentation\Calcs\Risa-3D\NESC.r3d]
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Company : CENTEK Engineering, Inc. Mar 20, 2017
| _ Designer - jl, cfc 5:07 PM
IIRI S A Job Number  : 17032.01 Verizon Bethel North Checked By
Model Name : Structure # 10255 - Mast
Joint Reactions (By Combination)
LC Joint Label X [K] YK Z [kl MX [k-ft] MY [k-ft] MZ [k-ft]
1 2 BOTCONNECTION 11.741 574 0 0 0 0
2 2 TOPCONNECTION -17.923 4.525 0 0 0 0
3 2 Totals: -6.181 5.099 0
4 2 COG (ft): X0 Y: 19.185 Z: 0

RISA-3D Version 15.0.2

[J:\...\..\...\04_Structural\Backup Documentation\Calcs\Risa-3D\NESC.r3d]

Page 7




- 114K/

A[FLANGE

AIROPCONNECTION

IBOTCONNECTION

Loads: LC 1, NESC Heavy Wind
CENTEK Engineering, Inc.
tjl, cfc

17032.01 /Verizon Bethel ...

Structure # 10255 - Mast
LC #1 Loads

Mar 20, 2017 at 5:04 PM

NESC.rad




'TOPMAST

FLANGE

~
PCONNECTION
-58

p.9

37
%(NCONNECHON

1.4
'BOTMAST
Results for LC 1, NESC Heavy Wind
Reaction and Moment Units are k and k-ft
CENTEK Engineering, Inc.
tjl, cfc Structure # 10255 - Mast Mar 20, 2017 at 5:06 PM
17032.01 /Verizon Bethel ... LC #1 Reactions NESC.rad




Loads: LC 2, NESC Extreme Wind

CENTEK Engineering, Inc.

tjl, cfc

17032.01 /Verizon Bethel ...

Structure # 10255 - Mast
LC #2 Loads

Mar 20, 2017 at 5:05 PM

NESC.r3d




Results for LC 2, NESC Extreme Wind

TTOPMAST

FLANGE

TAa79

Reaction and Moment Units are k and k-ft

CENTEK Engineering, Inc.

tjl, cfc

17032.01 /Verizon Bethel ...

Structure # 10255 - Mast
LC #2 Reactions

Mar 20, 2017 at 5:06 PM

NESC.r3d




Subject:
NT Kangmeﬁrmg
Contered an Sclutions ™ wewcelckomasom .
632 North Branford Read P (703] 4ES-0580 Location:
Brarfond, CT Oe405 T (203 4688537

Rev. 0: 3/20/17

Coax Cable on Pole #10255

Bethel, CT

Prepared by: T.J.L Checked by: C.F.C.
Job No. 17032.01

Coax Cable on CL&P Pole

Heavy Wind Pressure =
Radial Ice Thickness =
Radial Ice Density =
Basic Windspeed =
Height to Top of CoaxAbove Grade =
NESC Factor =

Importance Factor =

Velocity P ressure Coefficient =

Exposure Factor =

Response Tem =

Gust Response Factor =

Wind Pressure =

Distance Between Coax Cable Attach Points =

Coaxial Cable Span

Diameter of Coax Cable =
Weight of Coax Cable =
Number of Coax Cables =

Number of Projected Coax Cables =

Coax Cable on CL&P Pole.xmcd.xmcd

p:= 4-psf (User Input)
Ir:= 0.5:in (User Input)
Id .= 56-pcf (User Input)
V=100 mph  (User Input NESC 2007 Figure 250-2(¢) )

TC:= 167.5 ft  (User Input)

kv := 1.43 (User Input from NESC 2007 Table 250-3 equation)
1:=1.0 (User Input from NESC 2007 Section 250.C.2)
2
9.5
Kz := 2.01 I =1.297 (NESC 2007 Table 250-2)
900
1
7
Es:= 0.346| ————| =0.29 (NESC 2007 Table 250-3)
(0.67-TC)
=0.778 (NESC 2007 Table 250-3)
1+0. 375 —_—
220
1
2 7-Es-Bs 2
f= = 4= _0.827 (NESC 2007 Table 250-3)
- 0.00256-Kz-V2-Grf-I —275 psf  (NESC 2007 Section 250.C.2)
10
10
10
10
10
10
(User Input)
Coaxspan =110 |-f
10
10
10
10
10
10
Dcoax = 1.98-in (User Input)
Wegax = 1.04-plf (User Input)
Ngoax = 30 (User Input)
NP oax =3 (User Input)

Page 9.0-1




— — . . Subject: Coax Cable on Pole #10255
C_=NT =K sngineering

tarad on Selutions* wewcenickenacom )
E:F"N:rm &w::f:ufdm P (013 4RS0585 Location: Bethel, CT
Praniod, CT 0808 T L2068 AEB-ASAT
Prepared by: T.J.L Checked by: C.F.C.
Rev. 0: 3/20/17 Job No. 17032.01
Shape Factor = Cdgoax:= 16 (User Input)
Overload Factor for NESC Heavy Wind Transverse Load = OF yw1= 25 (User Input)
Overload Factor for NESC Heavy Wind Vertical Load = OF v = 1.5 (User Input)
Overload Factor for NESC Extreme Wind Transverse Load = OFgwT=10 (User Input)
Overload Factor for NESC Extreme Wind Vertical Load = OFgywy =10 (User Input)
Wind Area without 1ce = A= (NPgoax Dooax) = 5-94in
Wind Area with Ice = Aice= (NP oax Deoax *+ 2) = 6.941in

: 2 2
Ice Area per Liner Ft = Ao = %.[(Dcoax + 2-|r)2 - Dcoax} = 0.027f

Weight of Ice on All Coax Cables = Wicgi= Aioax 19 Negax = 45.448.plf
1150 93
Heavy Wind Vertical Load = 63
1150
— 1150 93
Heavy_WIindy/et = I:(Ncoax'Wcoax . Wice)'coa"Span‘OFHWV]
1150 93
Heavy Wind Transverse Load = 1150 93
3 1150 93
Heavy_Windrans i= (P Aice Cdgoax Comtspan OF ) Heavy_Windygrt = | 1150 [Ib Heavy_Wind,ans = | 93 [Ib
1150 93
1150 93
1150 93
1150 93
1150 93
\ 1150 93
312 218
Extreme Wind Vertical Load = 312 218
— 312 218
Extreme_Windygrt = (Ncoax'Wcoax'C°aXSpan'OFEWV) D 218
Extreme Wind Transverse Load = Sl s
312 218
> 2
Extreme_Windygng = [(qZ'A'Cdcoax)'CoaXSpan‘OFEWT:| Extreme_Windy/qy = | 312 |Ib Extreme_Windans = | 218 |ft
312 218
312 218
312 218
312 218
312 218
312 218

Coax Cable on CL&P Pole.xmcd.xmed Page 9.0-2




S-POLE Version 12.50, 4:40:36 PM Monday, March 20, 2017
deformed geometry displayed

102 él.&:gnn

0255:BbtCon
i ’.’B

Davit3:End———2d ' > Dav t4:End
DAl
Davit3:0
avit4:0
10255:\WVGD13
10255:
DavitS: =D avité:End
Davith:
10255:
10255:\WWWGD10
Davijt8:0
Davit‘?"?En 7RO—=Da\ it8:End
10255)WVGDS9
10255[WVGD38

W

10258k GD7
10255;V;VGD6
10253»,@(305
10258:WVGD4
10255':V}LGD3
10258:WVGD2

10258:W\WGD1

10255:g
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C ENT EK enginaaring Subject

Contared on Solutions ™ swyceichengcom Location:
63-1 North Branfoid Read 7 (03] 4BS.0580 ocation:
Brariord, €7 06405 F. 1200 468 8647

Rev. 0: 3/21/17

Anchor Bolt Analysis Pole #10255

Bethel, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 17032.01

Anchor Bolt Analysis:
Input Data:

Bolt Force:

Maximum Tensile Force =

Anchor Bolt Data:

Use ASTM A615 Grade 75
Number of Anchor Bolts =
Bolt "Column" Distance =
Bolt Ultimate Strength =
Bolt Yeild Strength=

Bolt Modulus =

Diameter of Archor Bolts =

Threads per Inch =

Anchor Bolt Analysis:

Calculated Anchor Bol Properties:

Net Area of Bolt =

Bolt Tension Check:

Allowable Tensile Force (Net Area) =

Boit Tension % of Capacity =

Condition1 =

Anchor Bolts.xmed.xmcd

Tax = 140-kips

N:.= 24
.= 3.0:in
Fy:= 100-ksi

Fy = 75-ksi

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

n:=4.5

3
a3

(User Input from PLS-Pole)

(User Input)
(User Input)
(User [nput)
(User Input)
(User Input)
(User Input)

(User Input)

2
0.9743.1
-(D B —ni) - 3.248:in°

TALLNet = 1.0{(AyFy) = 243.576-kips

TMax
TALL.Net

= 57.48-%

" . TMax
Condition1:= iff ————

TALL Net

Condition1 = "OK"

Page 9.2-1

< 1.00,"OK" ,"Overstressed"]




C — N -I- _— K . . Subject: FOUNDATION ANALYSIS
— — K, enginesring
f&”ﬁﬁf‘&ﬁf al Ty Location: Bethel, CT
Brarriond, CT 06405 F: (200 4628147
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 3/21/17 Job No. 17032.01
Foundation:
Input Data:

Tower Data

Overtuming Moment =
Shear Force =
Axial Force =

Tower Height =

Footing Data:
Overall Depth of Footing =
Length of Pier =
Extension of Pier Above Grade =
Diameter of Cassion =
Thickness of Footing =
Width of Footing =
Water Depth =

Distance From Grade to Bottom of Pad =

Material Properties:

Concrete Compressive Strength =
Steel Reinforcment Yield Strengh =

Anchor Bolt Yield Strength =

Intemal Friction Angle of Soil (mat) =

Intemal Friction Angle of Soil (belov ma)=

Unit Weight of Soil =
Unit Weight of Soil =

Allowable Soil Bearing Capacity =

Unit Weight of Concrete =
Foundation Bouyancy =
Depth to Neglect =
Cohesion of Clay Type Soail =

Seismic Zone Factor =

Foundation Analysis.xmcd.xmed

OM := 5995.3-ft-kips- 1.1 = 6595-ft-kips
Shear := 53.3-kip-1.1 = 59-kips

Axial := 63.6-kip-1.1 = 70-kips

(User Input)
(User Input)

(User Input)

{User Input)

Hi = 145t

Ds:= 20-ft (User Input)
Lp = 20.5-f (User Input)
Lpag = 0.5t (User Input)
dp:= 8ft (User Input)
Ti=4ft (User Input)
Wg:= 24-ft (User Input)
Dyater = 0-ft (User Input)
d; = 5t (User Input)
fo == 3000-psi (User Input)
fy = 60000-psi (User Input)
fya = 75000-psi (User Input)
@4 := 30-deg (User Input)
g = 30-deg (User Input)

Ysoil1 = 100pCf

(User Input)

Ygoil2 = 100-pef (User Input)

Qg = 4000-psf (User Input) (Conservative)

Yeone = 150-pcf (User Input)

Bouyancy := 0 (User Input) (Yes=1/ No=0)

n:= 0ft (User Input)

¢:= O-ksf (User Input) (Use 0 for Sandy Soil)

Z:=2 (User Input) (UBC-1997 Fig 23-2)
Page 9.3-1



CENT EK enginesring Subject: FOUNDATION ANALYSIS

Conlared on Solutions™  swwcentekengsom

632 Morth Branford Road Pr(303] ABA-USHD Location: Bethel, CT
Branford, CT 08405 F108/ 468 RSAT
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 3/21/17 Job No. 17032.01
o
l GRADE
] i
= Fa E T \ Fpl
] —f— -_-1—

Lp
| 1
II
=
rd
I
L.}
(@)
m

dp
Calculated Factors:
1 4 sin( &, 1 - sin($
Coefficient of Lateral Soil Pressure = Kp1 = __n( 51]- =3 Kal:= ( - (—51)) =0.333
§= sm( tb51] (1 + sm(<IJS1D
14 sin(bg) (1~ sin(2g2))
sz = - =3 Ka2 = - =0.333
1~ sin( @gp) (1+ sin(9g2))
Stability of Footing:
Passive Pressure 1= Pp1.top = Kp1"‘fsoil1'(0) = 0-ksf
Pp1.bot = Kp1¥soil-df = 1.5-ksf
P +P
ptl.top ™ " pl.bot
Potave= — 5 = 0.75ksf
Active Pressure 1 = Pa1.top = Katlyggij1-(0) = O-ksf
Pa1 bOt = Ka1wso"1df = 0.167 -ksf
P +P
al.top " "al.bot
Pat.ave= i —- 0.083 ksf
Area of Pressure 1 = Ap1 =TpWe= 96ﬂ2
Forces 1= Fp1 = Pp1.ave‘Ap1 = 72-kip

Fa1=Pa1.aveAp1 = 8kip

Ultimate Shear 1 = Sut:= (Fp1 ~ Faq) = 64K

Foundation Analysis.xmcd.xmcd Page 9.3-2




C — N T pu— K ; . Subject: FOUNDATION ANALYSIS
— — I enginesring

Canlared on Selutions ™ wewceichenacon

&3 Nowth Branlord Road P (203 4880580 Location: Bethel, CT
Branioed, CT 08405 F.[2G8) 4508887
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 3/21/17 Job No. 17032.01
Passive Pressure 2 = sz.top = Kp2"YsoiI2'df = 1.5-ksf
Pp2.bot = Kp2Ysoil2: Of = 6-ksf
Active Pressure 2 = Pa2.top = Ka2-yggjjo-ds = 0.167-ksf
PaZ.bot = Ka2-~{soi|2-Df = 0.667 -ksf
Area of Pressure 2 = Ap2 = (Df - dij-dp = 1206
Forces 2 = sz A= Pp2.top'Ap2 = 180-kips
FaZA = PaztopApz = 20-kips
1 .
1 i
FaoB = E'(PaZ.bot - Paz.top)'ApZ = 30-kips
Ultimate Shear 2 = Su2a = Fp2A - Faop = 160-kip
SUZB = FDZB i FaZB B 240~kip
2
2 dp Tt
Weight of Concrete Mat = WTnat = | W - 4 “Tecong = 319-44-kip
dp2~‘r\'
Weight of Concrete Caission = WTaission = T Lp “Yeone = 154.57 kip
2 "pz"r
Weight of Soil Above Mat = WTgi=|| Wy - —,— (9 = T} | soil1 = 52.57-kip
Total Weight = Wigt = WTnat + WTgaission + WTs + Axial = 592.541-kips
Overtuming Moment = Mgt = OM + Shear~(df + Lpag) = 6917 kip-ft
Resisting Moment = Wi 1 (Pr- o) 2(Dg - &y ,
esisting Moment = M= (Wtot)'7 + Su1-Tf~5 +SyoA° ot Su2B’ i = 10796-kip-ft
M
Factor of Safety Actud = FS:=— =156
ot
Factor of Safety Required = Fsreq =1.0

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

req-
Overturing_Check = "Okay"

Foundation Analysis. xmcd.xmcd Page 9.3-3



Subject: FOUNDATION ANALYSIS

C E NT EK engineanng

Centared an Solutions™  swwcenickenacem o
33 North Branford Read £:(201) 4BB.0580 Location: Bethel, CT
Hraniod, CT 08408 F. (208 AEA-REQT

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 3/21/17 Job No. 17032.01

Bearing Pressure Check:
2

2 ™ 2
Area of Mat = Amat = Wi - = 525.735f(
Wf3 dp3'Tr 3
Section Modulus of Mat = Smat = o " m = 2254-1t
Axial Force @ Base of Mat = Pmat = WTmat + WTg = 368.014-kips
. . . 1 2
Resisting Moment Capacity of Caissson = Map = Su2A‘[§'(Df . df) +d+ Lpagi| + SUZB'[E‘(Df B df) +d+ Lpag} = 5800-kip-it
. 1
Residual Moment @ Base of Mat = Mmat := (OM - Mcgp) + Shear-(dg + Lyag) - (sm.Tf.gj = 1032 kipft
P M
Maxim um Pressure in Mat = Pmax = Lat + e = 1.158 ksf

Amat  Smat
Max_Pressure_Check := if(PmaX < qg,"Okay" ,"No Good")
Max_Pressure_Check = "Okay"

P M
mat
Minimum Pressure in Mat = Pmin= Afa - Smat = 0.242-ksf
mat mat

Min_Pressure_Check := "[(Pmin > )'(Pmin < qs) ,"Okay" ,"No Good"]

Min_Pressure_Check = "Okay"

. . n |:‘max 1
Distance to Resultant of Pressure Distribution = Xp:= - -— = 10.115ft
PmaxPmin
We
We
Distance to Kem = Xg= —- = 4ft Since Resultant Force is Not in Kern, Area to
6 which Pressure is Applied Must be Reduced.
M
mat
Eccentricity = e:= = 2.804ft
mat
] . 2Pt
Adjusted Soil Pressure = Py= T = 1.112.ksf
f
3'Wf'[7 ) ]

dagj = if(Prmin < 0.Pa;Pmay) = 1.158-ksf

Pressure_Check := if(qadj < gg,"Okay" ,"No Good")

Pressure_Check = "Okay"

Foundation Analysis.xmcd.xmed Page 9.3-4



1900 PCS - Current Conﬁg

SITE NAME | BETHEL NORTH CT ECP-CELL # g [ 124
LATITUDE 41-24-48.49 N LONGITUDE 73-24-03.14 W
INotes: PCS/AWS share the same antenna (diplexed in-shelter), 700/850 share ~ |[SAVE BUTTON
same antenna (diplexed in shelter). Antenna swap only, cabling to remain the
same. Bias Ts required for RETs. STRUCTURE TYPE POWER MOUNT
ALPHA BETA GAMMA

EQUIPMENT TYPE

ALU 1900 RRH

ALU 1900 RRH

ALU 1900 RRH

ANTENNA TYPE

Antel WWX063X13G00

Antel WWX063X13G00

Antel WWX063X13G00

QTY OF ANTENNAS PER FACE

1

1

1

ORIENTATION (DEG) 0 120 240
DOWN TILT ( ELEC + MECH ) 2 Elec + 0 Mech 2 Elec + 0 Mech 2 Elec + 0 Mech

RAD CTR (FT AGL) 167.5 167.5 167.5

TMA - QTY / MODEL 1 |ALURH_2X60-PCS| 1 |  ALURH_2X60-PCS [ ALURH_2X60-PCS
1900 PCS - Future Config ALPHA BETA GAMMA

EQUIPMENT TYPE

ALU 1900 RRH

ALU 1900 RRH

ALU 1900 RRH

ANTENNA TYPE

HBX-6516DS-A1M

HBX-6516DS-A1M

HBX-6516DS-A1M

QTY OF ANTENNAS PER FACE

1

1

1

ORIENTATION (DEG) 0 120 240

DOWN TILT ( ELEC + MECH ) 2 Elec + 0 Mech 2 Elec + 0 Mech 2 Elec + 0 Mech

RAD CTR (FT AGL) 167.5 167.5 167.5

TMA - QTY / MODEL 1 | ALU RH_2X60-PCS 1 | ALU RH_2X60-PCS ] ALU RH_2X60-PCS
DIPLEXER - QTY / MODEL Diplexed w/ PCS Diplexed w/ PCS Diplexed w/ PCS
2100 AWS - Current Config ALPHA BETA GAMMA

EQUIPMENT TYPE

ALU 2100 TRDU

ALU 2100 TRDU

ALU 2100 TRDU

ANTENNA TYPE

Antel WWX063X13G00

Antel WWX063X13G00

Antel WWX063X13G00

QTY OF ANTENNAS PER FACE 0 0 0
ORIENTATION (DEG) 0 120 240
DOWN TILT (ELEC + MECH) 2 Elec + 0 Mech 2 Elec + 0 Mech 2 Elec + 0 Mech
RAD CTR (FT AGL) 167.5 167.5 167.5
TMA - QTY / MODEL [ [ |

2100 AWS - Future Config ALPHA BETA GAMMA

EQUIPMENT TYPE

ALU 2100 TRDU

ALU 2100 TRDU

ALU 2100 TRDU

ANTENNA TYPE

HBX-6516DS-A1M

HBX-6516DS-A1M

HBX-6516DS-A1M

QTY OF ANTENNAS PER FACE 0 0 0

ORIENTATION (DEG) 0 120 240

DOWN TILT ( ELEC + MECH ) 2 Elec + 0 Mech 2 Elec + 0 Mech 2 Elec + 0 Mech

RAD CTR (FT AGL) 167.5 167.5 167.5
|TMA - QTY / MODEL | [

DIPLEXER - QTY / MODEL Diplexed w/ PCS Diplexed w/ PCS Diplexed w/ PCS

700 MHz - Current Config ALPHA BETA GAMMA

EQUIPMENT TYPE

ALU 700 eNodeB

ALU 700 eNodeB

ALU 700 eNodeB

ANTENNA TYPE

BXA-80063/4CF

BXA-80063/4CF

BXA-80063/4CF

QTY OF ANTENNAS PER FACE

1

1

1

ORIENTATION (DEG) 0 120 240
DOWN TILT ( ELEC + MECH ) 0 Elec + 0 Mech 0 Elec + 0 Mech 0 Elec + 0 Mech
RAD CTR (FT AGL) 167.5 167.5 167.5

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL 2 DPX-051 2 DPX-051 DPX-051
700 MHZ - Future Config ALPHA BETA GAMMA
EQUIPMENT TYPE ALU 700 eNodeB ALU 700 eNodeB ALU 700 eNodeB
ANTENNA TYPE LNX-6513DS-A1M LNX-6513DS-A1M LNX-6513DS-A1M
QTY OF ANTENNAS PER FACE 1 1 1
ORIENTATION (DEG) 0 120 240
DOWN TILT ( ELEC + MECH) 0 Elec + 0 Mech 0 Elec + 0 Mech 0 Elec + 0 Mech
RAD CTR (FT AGL) 167.5 167.5 167.5

TMA - QTY / MODEL

DIPLEXER - QTY / MODEL 2 DPX-051 2 DPX-051 DPX-051




850 Cellular - Current Config ALPHA BETA GAMMA
EQUIPMENT TYPE 0y 5 Cellular Modceli 4.0B Cellular Modcell 4.0B Cellular Modcell 4.0B
ANTENNA TYPE BXA-80063/4CF BXA-80063/4CF BXA-80063/4CF
QTY OF ANTENNAS PER FACE 0 0 0
ORIENTATION (DEG) 0 120 240
DOWNITILT ( ELEC + MECH ), 0 Elec + 0 Mech 0 Elec + 0 Mech 0 Elec + 0 Mech
RAD CTR (FT AGL) 167.5 167.5 167.5
TMA - QTY. / MODEL
DIPLEXER - QTY / MODEL 2 shelter only 2 shelter only 2 shelter only
DIPLEX WITH LTE 700 CABLE Diplexed w/ LTE Cable Diplexed w/ LTE Cable Diplexed w/ LTE Cable
850 MHz - Future Config ALPHA BETA GAMMA
EQUIPMENT TYPE Cellular Modcell 4.0B Cellular Modcell 4.0B Cellular Modcell 4.0B
ANTENNA TYPE LNX-6513DS-A1M LNX-6513DS-A1M LNX-6513DS-A1M
QTY OF ANTENNAS PER FACE 0 0 0
ORIENTATION (DEG) 0 120 240
DOWN TILT ( ELEC + MECH ) 0 Elec + 0 Mech 0 Elec + 0 Mech 0 Elec + 0 Mech
RAD CTR (FT AGL) 167.5 167.5 167.5
TMA - QTY / MODEL 2 | shelter only 2 ] shelter only 2 | shelter only
DIPLEXER - QTY / MODEL Diplexed w/ LTE Cable Diplexed w/ LTE Cable Diplexed w/ LTE Cable
NUMBER OF CABLE'S NEEDED ESTIMATED CABLE LENGTH
MAINLINE SiZE 15/8" |TOTAL # OF MAINLINES 12 |MAINLINE (FT)
JUMPER SIZE 1/2" |TOTAL # OF TOP JUMPERS 12 |TOP JUMPER (FT) 12
Equipment Cable Ordering MAIN CABLE | 12 |+ 0 |TOP JUMPER # [ 12 [ + 0
TX / RX FREQUENCIES TX POWER OUTPUT
Cellular A-Band PCS F/AWS-Band |700 Mhz C - HCellular (Watts) 20
TX - 869-880,890-891.5 MHz TX - 1970-1975 / 2145-21|TX - 746-757 [PCS (Watts) 60
RX - 824-835,845-846.5 MHz RX - 1890-1895 / 1745-17|RX - 776-787 |LTE (Watts) 60
ALPHA BETA GAMMA
Ant, Freq. Func. |ColorCode| Ant. Freq. Func. Color Code Ant. Freq. Func. Color Code
A1 800 Tx1/Rx0 RED A7 800 Tx2/Rx0 BLUE A13 800 Tx3/Rx0 GREEN
A2 1900 | Tx1/Rx0 RED/ A8 1900 Tx2/Rx0 BLUE/ WHITE A14 1900 Tx3/Rx0 GREEN/WHITE
WHITE
A3 700 Tx1/Rx0 RED/ A9 700 Tx2/Rx0 |BLUE/ ORANGE| A15 700 Tx3/Rx0 GREEN/ORANGE
ORANGE
Ad 700 Tx4/Rx1 | RED/RED/ A10 700 Tx5/Rx1 BLUE/BLUE/ A16 700 Tx6/Rx1 GREEN/GREEN/ ORANGE
ORANGE ORANGE
A5 1900 | Tx4/Rx1 | RED/RED/ A1 1900 Tx5/Rx1 BLUE/BLUE/ A17 1900 Tx6/Rx1 GREEN/GREEN/ WHITE
WHITE WHITE
A6 800 Tx4/Rx1 | RED/RED A12 800 Tx5/Rx1 BLUE/BLUE A18 800 Tx6/Rx1 GREEN/GREEN
RF ENGINEER RF MANAGER INITIALS DATE
Prepared By:Maria Montrose Alejandro Restrepo MMM 1/24/2017
Site Configuration

QTY - 6 Bias Ts required for RETs, 3 on top & 3 on bottom
QTY - 3 AISG RET control cables required




Product Specifications COMMSCOPE'

‘ POWERED BY | f""““w. :

INX-6513DSVIM

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

[ ]
. - - ]

L

Electrical Specifications

Extended tilt range offers better coverage
Great solution to maximize network coverage and capacity

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

Fully compatible with Andrew remote electrical tilt system for greater OpEx savings

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

Frequency Band, MHz 698-806 806-896
Gain, dBi 14.6 15.1
Beamwidth, Horizontal, degrees 65 65
Beamwidth, Horizontal Tolerance, degrees +3 +3
Beamwidth, Vertical, degrees 16.0 14.5
Beam Tilt, degrees 0-10 0-10
USLS, typical, dB 20 20
Front-to-Back Ratio at 180°, dB 30 30
CPR at Boresight, dB 12 12
CPR at Sector, dB 10 10
Isolation, dB 30 30
VSWR | Return Loss, dB 1.4 ] 15.6 1.4 ] 15.6
PIM, 3rd Order, 2 x 20 W, dBc -153 -153
Input Power per Port, maximum, watts 400 400
Polarization +45° +45°
Impedance 50 ohm 50 ohm
General Specifications
Antenna Brand Andrew®
Antenna Type DualPol®
Band Single band
Brand DualPol® | Teletilt®
Operating Frequency Band 698 - 896 MHz
Mechanical Specifications
Color Light gray
Connector Interface 7-16 DIN Female
Connector Location Bottom
Connector Quantity, total 2
Lightning Protection dc Ground
Radiator Material Aluminum
Radome Material Fiberglass, UV resistant
Wind Loading, maximum 437.9 N @ 150 km/h

98.4 Ibf @ 150 km/h
wind Speed, maximum 241.0 km/h | 149.8 mph
Dimensions
Debth 181.0 mm | 7.1in
©2014 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered trademarks, respectively, of CommScope. page 1 of 2

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

February 26, 2014



Product Specitications COMMSCOPE

‘ POWEREDBY | 9%

INX-6513DSVIM ANDREW. |
Length 1390.0 mm | 54.7in

Width 301.0mm | 11.9in

Net Weight 14.1 kg | 31.11lb

Remote Electrical Tilt (RET) Information

Model with Factory Installed AISG 1.1 Actuator LNX-6513DS-R2M

Model with Factory Installed AISG 2.0 Actuator LNX-6513DS-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)

1SO 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 identified by ® or ™ are registered trademarks, respectively, of CommScope. page 2 of 2
Al specifications are subject o change without nolice. See www.commscope.com for the most current information. Revised: December 17, 2013 February 26, 2014



Product Specifications

4

IR & I8

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

Mechanical Specifications

Color

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

HBX-6516DS-VIM

Andrew® Teletilt® Antenna, 1710-2170 MHz, 65° horizontal beamwidth, RET compatible

1710-1880
17.1
+0.2

0° | 17.1
5 ° 1 17.2
10 ° | 16.9
68
+1.9
7.5
+0.4
0-10
19
25
22
11
30
1.4 | 15.6
-153
350
+45°
50 ohm

Andrew®

DualPol®

Single band

DualPol® | Teletilt®
1710 - 2170 MHz

2

Light gray

7-16 DIN Female
Bottom

2

dc Ground

Low loss circuit board
PVC, UV resistant

COMMSCOPE’

‘ POWERED BY

1850-1990
17.3
+0.3

0 ° 1 17.3
5° 1 17.5
10 ° | 17.0

65
+1.6
7.0
+0.3
0-10
19
26
22
9
30
1.4 | 15.6
-153
350
+45°
50 ohm

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

=

ANDREW. |

e Superior azimuth tracking and pattern symmetry to minimize any sector overlap
o Rugged, reliable design with excellent passive intermodulation suppression

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

1920-2170
17.5
+0.4

0° 1 17.6
5° 1 17.7
10 ° | 17.1

64
+2.1
6.7
+0.4
0-10
19
26
22
9
30
1.4 ]15.6
-153
350
+45¢°
50 ohm

poge 1 of 2
February 18, 2014



Product Specitications COMMSCOPE'

HBX6516DSVTM | PowereD v ‘ “PANDREW.
Wind Loading, maximum 257.0 N @ 150 km/h
57.8 Ibf @ 150 km/h
Wind Speed, maximum 241.0 km/h | 149.8 mph
Dimensions
Depth 83.0mm | 3.3in
Length 1306.0 mm | 51.4in
Width 166.0mm | 6.5in
Net Weight 4.7kg | 10.41b

Remote Electrical Tilt (RET) Information

Model with Factory Installed AISG 1.1 Actuator HBX-6516DS-R2M
Model with Factory Installed AISG 2.0 Actuator HBX-6516DS-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)

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

Included Products

DB390 — Pipe Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members. Use for narrow panel antennas. Includes
two pipe mounts.

DB5098E — Downtilt Mounting Kit for 2.4 - 4.5 in (60 - 115 mm) OD round members

©2014 CommScope, Inc. All rights reserved. All trademarks identified by ® or ™ are registered Irademarks, 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: January 7, 2014 February 18, 2014
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6/9/2017 Bethel, CT : Residential Property Record Card

Bethel, CT : Residential Property Record Card

[ Back to Search Results ] [ Start a New Search 1[ Help with Printing ]
Search For Properties
Account Map Block Lot Street # Street Name
- ' Search |
| v _}——I
Reset Search

Account Card Map-Block-Lot Location Zoning State Class Acres
R01090 1 59 095 23 8 SKY EDGE LANE R-30 130 - Developable Land 1.480
Living Units
0
Owner Information Property Picture
Conn Light & Power Co % Tax Department

Po Box 270
Hartford CT 061410270

Deed Information
Book/Page: 188/199

Deed Date: n/a

Dwelling Information
Style:

Story Height: 0
Attic:
Basement:

Year Built:
Ground Fir Area:
Tot Living Area:
Rooms:

Bedrooms:
Full Baths:
Half Baths:
Ext Walls:

Finished Basement Size: 0

(=T e I o B o B = I = B = ]

Rec Room Size: 0x0

WB FP Stacks/Openings 0/0

MT FP Stacks/Openings 0/0
Heating Type: Undefined
Fuel Type:

System Type: None

Valuation
Land: $148,750

Building: $4,100
Total: $152,850
Net Assessment: $107,000

Sales History
Book/Page Date Price Type Validity

Permit History
Date Purpose Price
2016/05/03 ATRT ANTENNAS $40,000

2007/01/31 CELLTOWER ANTEN $75,000

hitp://bethel univers-clt.com/view_property R .php?account_no=R01080&series_card=1 12



6/9/2017 Bethel, CT : Residential Property Record Card

Out Building Information
Type Qty Year Sizel Size2 Grade Cond
Shed-Frame 1 2012 12 30 A E

Building Sketch

Descriptor/Area

Notice

The information delivered through this on-line database is provided in the spirit of open access to government information and is
intended as an enhanced service and convenience for citizens of Bethel, CT.

The providers of this database: CLT, Big Room Studios, and Bethel, CT assume no liability for any error or omission in the
information provided here.

Currently All Values Have Not Been Finalized and Are Subject To Change.

Comments regarding this service should be directed to: Assessor@betheltownhall.org

ELILT BV

STULIGE

hittp://bethel .univers-clt.com/view_property_R.php?account_no=R01090&series_card=1
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