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Danbury. CT, 06810
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October 25, 2013

VIA OVERNIGHT COURIER

Connecticut Siting Council P

10 Franklin Square A
New Britain, Connecticut 06051 NG
Attn: Ms. Melanie Bachman, Acting Executive Director

Re: Sprint Spectrum, L.P. — Exempt Modification
761 Federal Road. Brookfield. Connecticut

Dear Ms. Bachman:

This letter and attachments are submitted on behalf of Sprint Spectrum, L.P. (“Sprint™).
Sprint is undertaking modifications to certain existing sites in its Connecticut system in order to
implement updated technology. Please accept this letter and attachments as notification,
pursuant to R.C.S.A. Section 16-50j-73, of construction that constitutes an exempt modification
pursuant to R.C.S.A. Section 16-50j-72(b)(2). In compliance with R.C.S.A. Section 16-50j-73, a
copy of this letter and attachments is being sent to the First Selectman of the Town of
Brookfield.

Sprint plans to modify the existing wireless communications facility owned by the
Connecticut Light and Power Company and located at 761 Federal Road, Brookfield
(coordinates 41°-28°-43.55" N, 73°-24°-29.86” W). Attached are plan and elevation drawings
depicting the planned changes, and documentation of the structural sufficiency of the structure to
accommodate the revised antenna configuration. Also included is a power density report
reflecting the modification to Sprint’s operations at the site.

The changes to the facility do not constitute a modification as defined in Connecticut
General Statutes (“C.G.S.”) Section 16-50i(d) because the general physical characteristics of the
facility will not be significantly changed. Rather, the planned changes to the facility fall
squarely within those activities explicitly provided for in R.C.S.A. Section 16-50j-72(b)(2).

1. Sprint will remove the existing three (3) CMDA antennas and add three (3) dual-
band panel LTE antennas flushed mounted to the existing pipe masts at a centerline
height of approximately 110.8' AGL. Sprint will also install six (6) RRHs (remote radio
heads) and Notch Filters on proposed steel mounts on the existing Concrete Pad. Sprint
will also place DC power and fiber runs along the existing coaxial cable run. The
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existing coaxial cables will remain. The proposed modifications will not extend the
height of the approximately 90” structure, or 180" AGL.

1.8 Sprint will replace the two (2) existing cabinets with two (2) similar cabinets, add
a third cabinet, and add a Fiber/Power Distribution Box on an H-frame, all on the existing
Concrete Equipment Pad. The existing GPS antenna will be replaced by another GPS
antenna. These changes will have no effect on the site boundaries.

3. The proposed changes will not increase the noise level at the existing facility by
six decibels or more. The incremental effect of the proposed changes will be negligible.

4, The changes to the facility will not increase the calculated “worst case” power
density for the combined operations at the site to a level at or above the applicable
standard for uncontrolled environments as calculated for a mixed frequency site. As
indicated on the attached report prepared by EBI Consulting, Sprint’s operations at the
site will result in a power density of power density of approximately 20.424%; the
combined site operations will result in a total power density of approximately 52.584%.

Please contact me by phone at (203) 610-1071 or by e-mail at mjhowlett@optonline.net
with questions concerning this matter. Thank you for your consideration.

Respectfully yours,
73 /4
/ Q we )}éa .
Meowlett
Attachments
cc! Honorable William R. Davidson, First Selectman, Town of Brookfield

State of Connecticut (underlying property owner)
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S Northeast 107 Selden Street, Belin, CT 06037

=
7/7)//11\\\\‘ Utilities Sy stem g.og-th;oa:tzl;gliﬁes Service Company

Hartford, CT 06141-0270
{203) 665-5000

October 4, 2013

Ms. Jennifer Gaudet
HPC Development

Sprint, ‘
1 International Blvd.
Suite 300

Mahwah NJ

07495

RE: Sprint Antenna Site, CT-03XC329, 63-69 Myrtle Ave., Stamford CT, structure 1217
Dear Ms. Gaudet:

Based on the structural review letter dated August 27, 2013 provided by Centek Engineering
stating that the proposed structural loading has not increased when compared to the original
structural modification report dated July 10, 2013; we have reviewed for acceptance this
modification.

Since there are no outstanding structural or site related issues to resolve at this time,
construction at these locations may begin as soon as scheduling allows. You may contact Mr.
O’Brien (860-665-6987); once the lease issues are secured you may then contact Mr. John
Landry directly (860-665-5425) to begin the construction arrangements

Sip 2y

Robert Gray
Transmission Line Engineering

REF: 12047.CO2 - CT03XC329-Stamford.pdf
12047.002 CTO3XC329 - Antenna Upgrade Compliance Letter.pdf
NV_CTO03XC329_lssued as Final CDs.pdf
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Structural Analysis of PCS
Mast and CL&P Pole

Sprint Site Ref: CT54XC713

CL&P Structure No. 2683
90’ Electric Transmission Pole

761 Federal Road
Brookfield, CT

CENTEK Project No. 12047.C013

Date: April 18, 2013

Prepared for:

Sprint Nextel

8 Airline Drive, Suite 105
Albany, NY 12205
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CENTEK Engineering, Inc.

Structural Analysis — 90-ft CL&P Pole # 2683
Sprint Antenna Upgrade — CT54XC713
Brookfield, CT

April 18, 2013

Iintroduction

The purpose of this report is to analyze the existing mast and 90' CL&P pole located at 761 Federal Road
in Brookfield, CT for the proposed antenna and equipment upgrade by Sprint.

The existing/proposed loads consist of the following:

* ATST (Existing fo Remain}:
Antennas: Three (3) Powerwave 7770 panel antennas, three (3) Powerwave P65-16-XLH-
RR panel antennas, three (3) Powerwave TTAW-07BP111-001 TMAs and six (6) Powerwave
LGP-21401 TMAs mounted on dual standoff mounts to the existing mast with & RAD center
elevation of 97-ft above grade level.
Coax Cables: Fifteen (15) 1-1/4" & coax cables running on the exterior of the CL&P pole.

= SPRINT (Existing to Remain):

Coax Cables: Six (6) 1-1/4" & coax cables running on the exterior of the CL&P pole and pcs
mast.

Mast: 12" Sch. 40 x 22’ long pipe flange connected to a H5516"x0.375" x 42’ long pipe.

= SPRINT (Existing to Remove):
Antennas: Three (3) EMS RR90-17-00DP panel antennas flush mounted on the existing
mast with a RAD center elevation of 110-ft-8-in above grade level.

= SPRINT (Proposed):

Antennas: Three (3) RFS APXVSPP18-C panel antennas panel antennas flush mounted
on the existing mast with a RAD center elevation of 110-ft-8-in above grade level.

Coax Cables: Twelve {(12) 1-1/4” & coax cabies running on the exterior of the CL&P
pole and pcs mast.

Primary assumptions used in the analysis

= Allowable steel stresses are defined by AISC-ASD 9" edition for design of the PCS Mast and
antenna supporting elements.

= ASCE Manual No. 72, "Design of Steel Transmission Pole Structures Second Edition”,

defines allowable steel stresses for evaluation of the CL&P utility pole.

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

Alil 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 pote will be in plumb condition.

Utitity 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 — 90-ft CL&P Pole # 2683
Sprint Antenna Upgrade — CT54XC713
Brookfield, CT

April 18, 2013

Analysis

Structural analysis of the existing 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" Sch. 40 x 22’ long pipe conforming to ASTM A53 Grade B (Fy =
35ksi) flange connected to a HSS16"x0.375" x 42’ long pipe conforming to ASTM A500 Grade B (Fy =
42ksi) connected at two points to the existing pole was analyzed for its ability to resist loads prescribed by
the TIA/EIA 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
CL&P pole structure. These loads are developed in Section 7 of this report. Load cases and
combinations used in RISA-3D for TIA/EIA 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 CL&P 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 Steet Code Check option was also
utilized. The forces calculated in RISA-3D using NESC guidelines were then applied to the CL&P 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/EIA-222-F-1896, ASCE Manual No. 72 — “Design of
Steel Transmission Pole Structures Second Edition”, NESC C2-2007 and Northeast Utilities Design
Criteria.

The CL&P pole structure, considering existing and future conductor and shield wire loading, with the pcs
antenna mast was analyzed under two conditions:

= UTILITY POLE ANALYSIS

The purpese 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 Manual No. 72.

Load cases considered:
Load Case 1: NESC Heavy

Wind Pressure... rrirre e 4.0 psf
Radial Ice ThICkr‘IESS . e 0B
Vertical Overload Capacﬂy Factor... ... 150
Wind Overload Capacity Factor................ 2.50

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

Load Case 2: NESC Extreme
Wind Speed. .. eeetieeiieneeen. 100 mph
Radial Ice Thlckness ............................. 0"

Note 1.  NESC C2-2007, Section25, Rule 250C: Exireme Wind
Loading, 1.25 x Gust Response Factor {wind speed: 3-
second gusf}

REPORT SECTION 1-2
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MAST ASSEMBLY ANALYSIS

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

Load cases considered:

Load Case 1:

WindSpeed..........coco i 85 mph @

Radial Ice Thickness.............ccocee ... O

Load Case 2:

Wind Pressure...............c..coceoeeeeeeeeeoe. 75% of 85 mph wind pressure
Radial Ice Thickness.............................. 0.5"

Note 2:  Per NU Mast Design Criteria Exception 1.

ults

MAST ASSEMBLY
The existing mast was determined to be structurally adequate.

Stress Ratio
Member (% of capacity) Result
127 Sch. 40 pipe x 22t long 67.7% PASS
HSS 16"x0.375” pipe x 42-ft long 79.4% PASS
518" & ASTM A325 Bolt 42.6% PASS
Note 1 — 1/3 increase in allowable stress not used per OTRM 059,
UTILITY POLE

This analysis finds that the subject utility pole is adequate to support the proposed antenna
mast and related appurtenances. The poie stresses meet the requirements set forth by the
ASCE Manual No. 72, “Design of Steel Transmission Pole Structures Second Edition”, for the
applied NESC Heavy and Hi-Wind 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 70.57% occurs in the utility pole under the NESC Heavy loading condition.

POLE SECTION:
The utility pole was found to be within allowable timits.

. . Stress Ratio
Tower Section Elevation (% of capacity) Result
Tube Number 3 | 0°-20.67" (AGL) 70.57% PASS
BASE PLATE:

The base plate was found to be within allowable limits from the PLS ouiput based on 10 bend
lines.

Design Stress Ratio
Tower Component Limit {percentage of capacity) Result
Base Plate Bending 58.15% PASS

REPORT SECTION 1-3
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FOUNDATION AND ANCHORS

The existing foundation consists of a 10-ft square x 9-it long reinforced concrete pier with (16)
rock anchors. The base of the tower is connected to the foundation by means of (12) 2.25°@,
ASTM A615-75 anchor bolts embedded approximately 8-t into the concrete foundation structure.
Foundation information was obtained from NUSCO drawing # 010338-60001.

Review of the foundation and anchor design consisted of verification of applied loads obtained
from the iower design calculations and code checks of allowable stresses:

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

Load Case Shear Axial Moment

NESC Heavy Wind 24.81 kips | 50.88 kips 1892.67 ft-kips
NESC Extreme Wind 26.69 kips | 24.93 kips 1911.26 ft-kips

Note 1 — 10% increase applied lo tower base reactions per OTRM 051
ANCHOR BOLTS:
The anchor bolts were found to be within allowable limits.

. % Lo Stress Ratio
Tower Component Design Limit (% of capacity) Result
Anchor Bolts Tension 35.27% PASS
FOUNDATION:
The foundation was found to be within allowable limits.
Foundation Design Allowable Proposed Result
Limit Load " Loading ¥
Reinf. Conc.
Pier w/ Rock OTM® 2973.5 ft-kips | 2102.4 ft-kips PASS
Anchors

Nofe 1. Allowable Load taken from NUSCQ drawing no. 07039-50002.
Nofe 2. 10% increase fo PLS base reactlions used in foundalion analysis per OTRM 051.
Nole 3: OTM denoles Overlurning Moment

Conclusions and Recommendations

This analysis shows that the subject utility pole is adequate to support the proposed Sprint equipment
upgrade.

The analysis is based, in part on the information provided to this office by Northeast Utilities and Sprint. If
the existing conditions are different than the information in this report, CENTEK engineering, Inc. must be
contacted for resolution of any potential issues.

Prepared by Y, ™.
,.r.—r

,,,{,f/ “( & b'{“ -\ _

Tlmothy J. Lynn, %ﬁ ..;ﬁ"

£
i

Principél-8tructurai Engineer - '\‘ b 180694 ' Structural Engineer
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F

ARD CONDITIONS FOR FURNISHING O
SSIONAL 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.

Infermation 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 ANSIJASCE10 & 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
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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 guickly 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 all 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 simuitaneous 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

= 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 modefing

Area loads with one-way or two-way distributions

Multiple simultaneous moving loads with standard AASHTOC 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 simultanecus 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 gquickly 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, I1S456:2000,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 8th, LRFD 2nd & 3rd, HSS Specification, CAN/CSA-516.1-

1994 & 2004, BS 5250-1-2000, IS 800-1984, Euro 3-1993 including local shape databases

AlSI 1999 cold formed steel design

NDS 1991/1997/2001 wocd design, including Structural Composite Lumber, multi-ply, ful

sawn

=  Automatic spectra generation for UBC 1897, 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, controiled 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: AlSl, SSMA, Dale / Incor, Dietrich, MarinoWARE

Wood Shapes: Complete NDS species/grade database

Full seamless integration with RISAFoot (Ver 2 or better) for advanced footing design and

detailing

= Plate force summation tool
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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/defiection diagrams and detailed design
calculations and expanded diagrams that display magnitudes at any dialed location

Saved soluticns quickly restore analysis and design results.

CONDITIONS & SOFTWARE SECTION 24
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GENERAL DESCRIPTION QOF 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 perforrns 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
sectlions} via graphical copy/paste

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

Guys are easily handled (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 ceefficients
according fo:
=  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
ANSITIA 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

CONDITIONS & SOFTWARE SECTION 2-5



CENTEK Engineering, Inc.

Structural Analysis — 90-ft CL&P Pole # 2683
Sprint Antenna Upgrade — CT54XC713
Brookfield, CT

April 18, 2013

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 837-1

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 multiple tower configurations and consolidate the results
Automated optimum angle member size selection and bolt guantity 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/EIA-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 strengthfyield 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 sirength (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 lcads on the pre-existing electric transmission tower and the conductors it
supports.

| Note 1:  Prepared from documentation provide fram Northeast Utilities.
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PCS Mast

The PCS facility (mast, external cableftrays, 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/EIA Standard 222 with two exceptions:

1. An 85 mph extreme wind speed shall be used for locations in all counties throughout the NU
system.

2. The stress increase of TIA Section 3.1.1.1 is disallowed. The combined wind and ice
condition shall consider 2" radial ice in combination with the wind load (0.75 W) as specified
in TIA section 2.3.16.

ELECTRIC TRANSMISSION TOWER

The electric transmission tower shall be analyzed using yield stress theory in accordance with the
attached tabile titled "Nt 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.

= FElectric 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 eguipment 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).

¢) 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.

ii) Shape Factor Multiplier:

NESC Structure Shape Cd
Polyround (for polygonal steel poles) 13
Flat 1.6
Open Lattice 3.2
iii) 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)
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Wire Ld

TITLE 06/05/2000
STRUCT CL&P #2683
CONDUCTOR
AHEAD BACK
LINNET | | LINNET v
336 336
26/7 ACSR 26/7 ACSR
DIAM = 0.720 0.720
WEIGHT = 0.462 0.462 I
TENSION (LBS)| AHEAD l 4,000 BACK | 4,000 l
LOADCASE NESC HEAVY v
WIND (PSP 4
ICE (N) 0.50
OLF ANG 1.65
OLF WIND 2.50
OLFWT 1.50
WIND WGT NESC HEAVY
STR ANGLE SPAN SPAN H _ L A"
BACK 7 243 345 1152 -6551 632 |
AHEAD 7 243 345 1153 6551 632
TOTALS 14.0 486 690 2305 0 1263
TL Tools Created by JCC 2/99




Wire Ld

TITLE ) 06/05/2000

STRUCT CL&P #2683

CONDUCTOR
AHEAD BACK
LINNET | v {LINNET | :I
336 336
26/7 ACSR 26/7 ACSR
DIAM = 0.720 l 0.720 !
WEIGHT = 0.462 0.462
TENSION (LLBSY AHEAD 2,904 BACK 2,904
LOADCASE HI WIND v
WIND (PSF) 20
ICE (IN) 0.00
OLF ANG 1.15
OLF WIND 1.15
OLFWT 1.15
WIND WGT HI WIND
STR ANGLE SPAN SPAN H L \'%
—_— e — - —

BACK 7 243 345 742 -3315 183
AHEAD 7 243 345 742 3315 183
TOTALS 14.0 486 690 1484 0 367

TLTools Created by JCC 2/99



Wire Ld

TITLE 06/05/2000
STRUCT CL&P #2683

CONDUCTOR SHIELD WIRE

AHEAD BACK
3/8 AW [ :I 3/8 AW - ]l‘
0.000 0.000
748 Al Weld 748 Al Weld

DIAM = 0385 0.385
WEIGHT = 0.262 0.262

TENSION (LBS)| AHEAD | 2749 | BACK 2,749

LOADCASE HIWIND v
WIND (PSF) 20
ICE (IN) 0.00
OLF ANG 1.15
OLF WIND 1.15
OLF WT 1.15
WIND WGT HI WIND
STR ANGLE SPAN SPAN H L v
BACK 7 243 345 564 -3138 104
AHEAD 7 243 345 565 3138 104
TOTALS 14.0 486 690 1129 0 208

TL Tools Created by JCC 2/99



Wire Ld

TITLE : 06/05/2000
STRUCT CL&P #2683

CONDUCTOR SHIELD WIS

AHEAD BACK
(318 AW v |3 aw v
0.000 0.000
7 #8 Al Weld 7 #8 Al Weld
DIAM = 0.385 0.385 '
WEIGHT = 0.262 0.262
TENSION (LBS)| AHEAD | 4,200 BACK | 4200 |
LOADCASE NESC HEAVY v
WIND (PSP 4
ICE (IN) 0.50
OLF ANG 1.65
OLF WIND 2.50
OLF WT 1.50
WIND WGT NESC HEAVY
STR ANGLE SPAN SPAN H L Vv
BACK 7 243 345 1125 - -6878 420
AHEAD 7 243 345 1125 6878 420
TOTALS 14.0 4586 699 2250 0 ' 840

TLTocls Created by JCC 2/99
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Rev. 0: 4/17/13

Load Analysis of Pipe Mast on CL&P
Structure #2683

Brookfield, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12047.CO13

Development of Design Heights, Exposure Coefficien
and Velocity Pressures Per TIA/EIA

Wind Speeds

Basic Wind Speed
Basic Wind Speed with Ice

Heights above ground level, z

Mast 1
Mast 2
Sprint
AT&T

Coax Cable

Exposure Coefficients, kz

Mast 1

Mast 2

Sprint

AT&T

Coax Cable

EIA-TIA Load Calculations.xmcd.xmed

V=85 mph  (User Input per NU Mast Design Criteria Exception 1)
V=74 mph  (User Input per TIA/EIA-222-F Section 2.3.16)
Zmast1 = 103 ft (User Input)

Zmast2 = 71 ft (User Input)

ZSprint = 110.67 ft (User Input)

ZaTeT= 97 ft (User Input)

Zopax = 82 ft (User Input)

(per TIA/EIA-222:F Section 2.3.3)
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Rev. 0: 4/17/13

Load Analysis of Pipe Mast on CL&P
Structure #2683

Brookfield, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12047.CO13

Velocity Pressure without ice, gz

Mast 1

Mast 2

Sprint

AT&T

Coax Cable

Velocity Pressure with ice, qzICE

Mast 1

Mast 2

Sprint

AT&T

Coax Cable

TIAJEIA Common Factors:

(per TIA/EIA-222-F Section 2.3.3)
2
9Zmast] = 0.00256-Kz 5511V = 25.604
2
0Zmasto = 0.00256-KzZ 4010V = 23.022
qZAT&T = 000256KZAT&TV2 = 25.169

2
2o 0.00256-Kzoon, V' = 23.989

(per TIA/EIA-222-F Section 2.3.3)

9ZICEpagtt = 0,00256-szast1-vi2 = 19.406
qZICE st = 0-00256'K2mast2'vi2 =17.449
qZ|CESprint = 0.00256-K25p|.im-vi2: 19.808
QzICE p7g7 = D.OO?SG'KZAT&T-VF = 19.076

2
ZICE gy = 0.00256-Kzoop Vi = 18.182

Gust Response Factor =

Gust Response Factor Multiplier =

Radial Ice Thickness =

EIA-TIA Load Calculations.xmcd.xmed

Radial Ice Density =

(User Input per TIA/EIA-222-F Section 2.3.4)
(User Input per TIA/EIA-222-F Section 2.3.4.4)

(User Input per TIA/EIA-222-F Section 2.3.1)

Gy = 169

m:= 125

Ir:= 0.50 in

Id = 56.00 pof (User Input)
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Rev. 0: 4/17/13

Load Analysis of Pipe Mast on CL&P

Structure #2683

Brookfield, CT

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

Job No. 12047.CO13

Development of Wind & Ice Load on PCS Mast
Existing Upper Mast Data

Mast Shape =

Mast Diameter =

Mast Length =
Mast Thickness =

Mast As pect Ratio =

Mast Force Coefficient =

Wind Load (without ice)

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 =

EIA-TIA Load Calculations.xmcd.xmced

{per TIAEIA-222-F-1996 Criteria)

(Pipe 12 STD) (User Input)

Round (User Input)

Dmast'= 12.8 in {User Input)

Lmast= 22417 ft (User Input)

tmast= 0.375 in (User Input)

Armast= ﬁi&“ =21.0

ast
Camast= 111 (per TIA/EIA-222-F Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

Zmast1:CH CamastAmast = 571

(per TIA/JEIA-222-F-1996 Section 2.3.2)

(Dmast + 2-Ir)

AICEp 61 = =

=1.15

9zICE mast1 CH Camast AICEmast = 42
Seif Weight

(Computed internally by Risa-3D)

; m 2 2
Aimast = zI:(Dmast+ Ir.2)° - Dmast:l =20.9

A
‘mast
WicEmast=Id=—==8
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Rev. 0: 4/17/13

Load Analysis of Pipe Mast on CL&P

Structure #2683

Brookfield, CT

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

Job No. 12047.CO13

Development of Wind & Ice Load on PCS Mast

Existing Lower Mast Data

Mast

Mast Shape =

Mast Diameter =

Mast Length =

Mast Thickness =

Mast Aspect Ratio =

Force Coefficient =

Wind Load (without ice)

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)

lce Area pe Linear Foot =

Weight of Ice on Mast =

EIA-TIA Load Calculations.xmed.xmed

(per TIAEIA-222-F-1996 Criteria)

HSS16.0x0.375 (User Input)

Round (User Input)

Dmast= 16.0 in (User Input)

Lmast'= 41.583 (User Input)

tmast= 0-375 in (User Input)

Al st = i 31.2

mast
Capast= 1.2 (per TIA/EIA-222-F Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

] Dmast
Amast = T 1.333

4Zmast2 CH Camast Amast = 62

(per TIA/EIA-222-F-1996 Section 2.3.2)

(Dmast+ 2-Ir)

A1CEmast = 12

=1.417

92ICE 1 ast2-CH Camast AICEmast = 50

Self Weight (Computed internally by Risa-3D)

) i 2 2
At = z[(Dmasﬁ Ir-2) - Dmast] =259

Almast

WICEmast:= Id- 144 =10
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Load Analysis of Pipe Mast on CL&P

Structure #2683

Brookfield, CT

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

Job No. 12047.C013

Development of Wind & ice Load on Antennas

Existing Antenna Data:

Antenna Model =
Antenna Shape =
Antenra Height =
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Anternas =

Antenna Asped Ratio =

Antenna Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Antema Wind Face =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

Surface Area for Ore Antenna w/ Ice =

Antenna Projected Suface Ara w lce =

Tota Anterna Wind Face w/ Ice =

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

Volum e o Each Antenna =

Volumn e o Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

EIA-TIA Load Calculations.xmcd.xmcd

(per TIAJEIA-222-F-1996 Criteria)

(Sprint)
RFS APXVSPP18-C
Flat (User Input)
Lygt=72 in (User Input)
W= 118 in (User Input)
Tant=7 in (User Input)
WT = 57 Ibs {User Input)
Ngpt= 3 (User Input)
Arant:= % =6.1

ant
Caant =14 (per TIA/EIA-222-F-1996 Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

Lant Want
SAant = 144 =

Aant= SAgnyNant=17.7

59

Fant = 925print GH CaantAgnt = 1094

(per TIA/EIA-222-F-1996 Section 2.3.2)
(|_ant + 1)-(Wam + 1)

SA{CEant = 144 =65

AicEant = SAicEant Nant = 199

Fignt= 92ICEgprint CHCagntAlcEant = 912
WTNat = 171

Vant= LantWant Tant = 5947

Vieg™ (Lam i ‘)(Wam + 1]'(Tam+ 1) - Vgt = 1528
ice
WiCEant = 7755 4= 50

WicEant Nant = 148
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Location:

Rev. 0: 4/17/13

Load Analysis of Pipe Mast on CL&P

Structure #2683

Brookfield, CT

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

Job No. 12047.CO13

Development of Wind & Ice Load on Antenna Mounts

Mount Data:
Mount Type:
Mount Shape =
Pipe Mount Length =
2 inch Pipe Mourt Linear Weight =
Pipe Mount Outside Diameter =
Number of Mounting Pipes =

Tri Bracket Weight =

Mount Aspect Ratio =

Mount Force Coefficient =

Wind Load (without ice)

Assumes Mount is Shielded by Antenna

Mount Projected Surface Area =

Total Mount Wind Force =

Wind Load (with ice)

Assumes Mount is Shielded by Antenna

Mount Projected Surface Area w/ Ice =

Total Mount Wind Force =

Gravity Loads (without ice)

Weight Each Pipe Mount =

Weight of All Mounts =

Gravity Loads (ice only)

Volume o Each Pipe =

Voumed lceonEachPpe =

Weight of Ice each mount (incl, hardware) =

Weight of Ice onAll Mounts =

EIA-TIA Load Calculations.xmecd.xmed

(per TIA/EIA-222-F-1996 Criteria)
(Sprint)

Microfiect Universal Ti- Bracket

Flat (User Input)

Lnt= 72 in (User Input)

Winnt = 3.66 plf (User Input)

Drant = 2375 in (User Input)

Nt = 3 (User Input)

Wi mnt= 197 lbs (User Input)

o Lot -

mnt-— Dmnt =
(per TIAJEIA-222-F Tabke 3)

Camnt =2

(per TIA/EIA-222-F-1996 Section 2.3.2)

At = 0.0

Fmnt = 9sprint CH-C3mnt- Amnt = ©

(per TIA/EIA-222-F-1996 Section 2.3.2)

Aicemnt = 0.0
Fimnt = 92ICEgprint GH Camnt AlcEmnt = 0

{per TIA/EIA-222-F-1996)

Lnt

— =22

WTnnt = Wmnt 12

WTront Nmnt + Wep, mnt = 263

(per TIAEIA-222-F-1996)

.. T 2
Vint = ‘E'Dmnt “Lnnt = 319

Vice'= [% -[(Dmnt # 1)2]-(me . 1)] — V= 334

Vice
WicEmnt= 755 14= 1

WicEmntNmnt + 8= 37
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Rev. 0: 4/17/13

Load Analysis of Pipe Mast on CL&P

Structure #2683

Brookfield, CT

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

Job No. 12047.CO13

Development of Wind & Ice Load on Antennas

Existing Antenna Data:
Antenna Model =

Antenna Shape =
Antenra Height =
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antemas =

Antenna Asped Ratio =

Antenna Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

Surface Area for One Antenna =

Antenna Projected SurfaceArea =

Total Anferma Wind Farce =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

Surface Area for Ore Antenna w/ lce =

Antenna Projected Surface Araw lce =

Total Anterma Wind Faroe w/ Ice =

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

Voum e o Each Antenna =

Volum e & Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

EIA-TIA Load Calculations.xmed.xmed

(per TIAJEIA-222-F-1996 Criteria)

(AT&T)
Powerwave 7770.00
Flat (User Input)
Lynt= 55 in (User Input)
W= 11 in (User Input)
Tont=5 in {User Input)
WT = 39 Ibs (User Input)
Ngpg= 3 {User Input)
Ay % =50

ant
Cagyy=14 (per TIA/EIA-222-F-1996 Table 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

_ LantWant
Sl S =

Aant = SAgntNgnt = 12.6

4.2

Fant= 92aT8 7 CH:CagnrAgnt = 751

(per TIA/EIA-222-F-1996 Section 2.3.2)

(Lant * 1)'(Want * 1)

SAICEant = ———144 =47
AlcEant = SAcEant Nant = 14

Fignt= g2CEATR T-G1yCagniAicEant = 832

WT,

antN

ot = 117

Vant*= Lant Want Tant = 3025

Vica= [Lam+ 1)(wam+ 1)-(Tam + 1) = Vgt = 1007
Vice
WicEant™= 3755 10=33

WicEant Nant = 98
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Load Analysis of Pipe Mast on CL&P

Structure #2683

Brookfield, CT

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

Job No. 12047.CO13

Development of Wind & Ice Load on Antennas

Proposed Antenna Data:
Antenna Model =

Antenna Shape =
Antenra Height =
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antermnas =

Antenna Asped Ratio =

Antenna Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

Surface Area for One Antenna =

Antenna Projected SurfaceArea =

Total Anterma Wind Faree =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

Surface Area for Ore Antenna w/ Ice =

Antenna Projected SurfaceAraw lee =

Total Anterna Wind Face w/ Ice =

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

Voume o Each Antenna =

Voum e o Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice onAll Antennas =

EIA-TIA Load Calculations.xmcd.xmed

{per TIA/EIA-222-F-1996 Criteria)
(AT&T)

Powerwave P65-16-XLH-RR

Flat {User Input)

Lypg=72 in (User Input)

Wne= 12 in (User Input)

Tont=6 in (User Input)

WTant = B4 Ibs (User Input)

Ngti= 3 (User Input)

Ar oy Fant 6.0

ant™ e
Want
Caant =14 (per TIA/JEIA-222-F-1996 Tabke 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)

Lant Want f
Sharp=>gy =P s
Agnt= SAgngNgnt = 18 sf
Fant'= 92AT78 T GH Caant Agnt = 1072 Ibs
(per TIA/EIA-222-F-1996 Section 2.3.2)

(Lam+ 1)-(wam+ 1)
SAiGEa™ —— g =68 of
Aiceant = SAcEant Nant = 198 sf
Fignt = 9ZCEATR T CH CaanrAlcEant = 892 Ibs
WTant Nant = 192 Ibs
Vant= LantWant Tant = 5184 cuin
Viga™= (Lant+ 1)(Want+ 1)'(Tant+ 1) ~ Vgnt = 1459 cuin

V.

ice

W = ——.ld= 47 Ibs
WicEant Nant = 142 Ibs
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Load Analysis of Pipe Mast on CL&P

Structure #2683

Brookfield, CT

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

Job No. 12047.CO13

Development of Wind & Ice Load on TMA's
Existing TMA Data:
TMA Model =
TMA Shape =
TMA Height =
TMA Widh =
TMA Thickness =
TMA Weight =

Number of TMA's =

TMA Aspect Ratio =

TMA Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure
Applied to All TMA's Simultaneously

Surface Area for Ore TMA =

TMA Projected Surface Area =

Total TMA Wind Force =
Wind Load (with ice)

Assumes Maximum Possible Wind Pressure
Applied to All TMA's Simultaneously

Surface Area for Ore TMA W/ Ice =

TMA Projected Surface Area w/ Ice =

Total TMA Wind Force w/ Ice =

Gravity Load (without ice)
Weight of All TMA's =
Gravity Load (ice only)

Voume of Each TMA =

Voume o lce on Each TMA =

Weight of lce on EachTMA =

Weight of Ice onAll TMA's

EIA-TIA Load Calculations.xmecd.xmcd

(per TIA/EIA-222-F-1996 Criteria)
(AT&T)

Powerwave LGP 21401

Flat (User Input)

Lypa = 14.4 in (User Input)

Wy =92 in (User Input)

Trma = 26 in (User Input)

WTppa= 141 Ibs (User Input)

NTMA =6 (User Input)

Lrma
ArTpa = T =16
Carpa = 1-4 (per TIA/EIA-222-F Tabke 3)

(per TIA/JEIA-222-F-1996 Section 2.3.2)

Lrma Wrma )
SATMA = T =09 S
Frma = 92aTaT GH Carma-ATma = 329 lbe

(per TIA/EIA-222-F-1896 Section 2.3.2)

(LTMA i 1]-(WTMA % 1)

= =11 sf

SAICETMA 4

AICETMA = SAICETMANTMA = 85 f

Firma = G2ICEATET-GH-CarmaAICETMA = 295 Ibs

WTrpaNTwvA = 85 Ibs
cuin

Vma = Lima Wrma Trva = 344

Vige= (LTMA + 1)(WTMA + 1) (TTMA + 1) - Vima = 221 cuin
VA
ice
WICETMA= T75514=7 Ibs
WicetmaNtva = 43 tbe

Page 5-9
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Load Analysis of Pipe Mast on CL&P

Structure #2683

Brookfield, CT

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

Job No. 12047.CO13

Development of Wind & Ice Load on TMA's
Proposed TMA Data:

TMA Mode! =

TMA Shape =

TMA Heght =
TMA Widh =

TMA Thickness =

TMA Weight =

Number of TMA's =
TMA Aspect Ratio =
TMA Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure
Applied to All TMA's Simultaneously

Surface Area for Ore TMA =
TMA Projected Surface Area=

Total TMA Wind Force =
Wind Load (with ice)

Assumes Maximum Possible Wind Pressure
Applied to All TMA's Simultaneously

Surface Area for Ore TMAW/ Ice =
TMA Projected Surface Area w/ Ice =
Total TMA Wind Force w/ Ice =

Gravity Load (without ice)
Weight of All TMA's =
Gravity Load (ice only)

Voume o Each TMA =

Voume of lce on Each TMA =

Weight of lce on Each TMA =

Weight of Ice onAll TMA's

EIA-TIA Load Calculations.xmed.xmed

(per TIAJEIA-222-F-1996 Criteria)

(AT&T)
Powerwave TTAW-07B P 111-001
Flat (User Input)
Lrma =99 in (User Input)
Wima= 67 in (User Input)
Trma =54 in (User Input)
WTopa = 18 Ibs (User Input)
Nrpa = 3 (User Input)
ArTva = \':rMA =15

TMA
Carpga = 14 (per TIAJEIA-222-F Tabke 3)

(per TIA/EIA-222-F-1996 Section 2.3.2)
—_ Lrma-Wrma 05

TMA -~ 144
ATma = SATMANTIMA = 1-4

FTmA = 9ZAT&T CH CarmaATma = 82
(per TIA/EIA-222-F-1996 Section 2.3.2)

(LTMA + 1).(WTMA + 1)

SAICETMA = =06
AlceTmMA = SAcETMANTMA = 1.7

Fitma = 92CEATET G CanmaAicETMA = 79

WTrpa -Ntva = 54

VTma = Lyma- Wrma Trma = 358

Vige= (LTMA + 1)(WTMA + ‘I)(TTMA + 1) - Vopma =179

Vice
WiceETmMA= J7551d=6

WicetmaNtma = 17
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Load Analysis of Pipe Mast on CL&P
Structure #2683

Brookfield, CT

Branford, £T 0104 (POUET SRS b
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/17/13 Job No. 12047.C0O13
Development of Wind & Ice Load on Antenna Mounts (per TIA/JEIA-222-F-1996 Criteria)
Mount Data: (AT&T)
Mount Type: (3) Vamont Dwal Standdf
Mounts w/ Universal Tr-B mdket

Mount Shape = Flat (User Input)
Mount Area = Amnt = 4.0 sqft (Userinput)
Mount Araw/ lee = AICE.mnt= 4.6 sqft (User Input)
Mount Weight = WT e = 610 lbs  (User Input)
Mount Weight w/ Ice = WT|cE mnt:= 700 Ibs  (User Input)

Wind Load (without ice)

Total Mount Wind Force =

Wind Load (with ice)

Total Mount Wind Force w/ Ice =

Gravity Load (without ice)

Weight of Mount =

Gravity Loads (ice only)

Weight of Ice on Mount =

EIA-TIA Load Calculations.xmecd.xmed

(per TIA/EIA-222-F-1996 Section 2.3.2)

Fmnt = @2AT&T GH-Camnt-Amnt = 238 Ibs BLCS
(per TIA/JEIA-222-F-1996 Section 2.3.2)

Fimnt = 0ICEATET GH Camnt AICE, mnt = 208 = BLEC4
WT ot = 610 Ibs BLC2
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Subject:

CENT=K

Centered on Solulions  pwsoenivkeng o
642 Nanth Brantord Pasd ERPOLITELERR T
Branford, {T 06404 For2ot 48s 84EY

Location:

Rev. 0: 4/17/13

Load Analysis of Pipe Mast on CL&P
Structure #2683

Brookfield, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12047.CO13

Development of Wind & Ice Load on Coax Cables
Existing Coax Cable Data:
Coax Type =
Shape =
Coax Outside Diameter =
Coax Cable Length =
Weight of Coax per foot =
Total Number of Coax=

No. of Coax Prgjecting Outside Face of PCS Mast =

Coax aspect ratio,

Coax Cable Force Factor Ceefficient =

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/ Ice =

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 foot =

EIA-TIA Load Calculations.xmcd.xmcd

per TIA/EIA-222-F-96 Criteria

(Sprirt)

HEUAX 1-1/4"

Round (User Input)

Degay = 1.55 in (User Input)

Looax = 64 ft (User Input)

Wty = 0.66 pif (User Input)

Neoay = 18 (User Input) Note: AT&T Existing/Preposed
cables attached to CL&P Pole

NP oy = 3 (User Input)

-12)
Alcoax = = 4955
coax
Cagpay = 1-2 TIA/EIA-222-F-96 Table 3

per TIA/JEIA-222-F-96 Section 2.3.2

(NP D )

coax —coax
Ay = ——————— 2 =04 ft
Fooax = Coooax %coax CHAcoax = 19 of BECE
per TIA/EIA-222-F-96 Section 2.3.2

(Npcoax. Degax + 2-Ir) .

AICE gy = = =05
Ficoax = Cocoax P2ICE coay GHAICEoay = 17 pf  BLC4
W et e =10 pf  BLC2

) w 2 2 ;
I I[(Dm + 21"~ Dcoax] =52 sqin

Ai
Coax

W ooy = Noga10- s 23 pf BLC3

Page 5-12




- T SUbec Load Analysis of Pipe Mast on CL&P
C:NT: angineering Structure #2683

. Location: Brookfield, CT

42 Harth Brant ¥
Branford, CT G106 F.iJOL U BARY
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/17/13 Job No. 12047.CO13
Development of Wind & Ice Load on Brace Member (per TIA/EIA-222-F-1996 Criteria)
@ " ., o e
Member Data: Step Bdts 1
T e, L
Shape = Round (User Input)
Diameter = Dnem = 2.38 in (User Input) I —
Length = Lmem = 2 ft (User Input)
Spacing = SPmem = 1.25 ft (User Input) 1
Weight = Wt hem = 3.66 pif S ::L
Member Asped Ratio = A 7Dmem 0.1
= I ] = 0.
Member Force Coefficient = Capgm = 14 (per TIA/EIA-222-F-1996 Teble 3)
Wind Load (without ice) (per TIA/EIA-222-F-1996 Section 2.3.2)
D v
Member Projected Surface Area = A = Omemtmem _ 0.3 st
MM~ 12.5pmem
Total Member Wind Force = Frmem == %mast1:CH CamemPmem = 19 Ibs BLC 5
Wind Load (with ice) (per TIA/EIA-222-F-1996 Section 2.3.2)
(Pmem *+ 217):(Lmem + 21)
Member Projected Surface Arawl lce = AlcE = =07 plf
mem 12-8Pmem
Total Mem ber Wind Force w/ ice = Fimem = 92CE L ast1'CH Camem AICEmem = 21 bs BLC4
Gravity Load (without ice)
Wi .
Weight of Member = memtmem _ bs BLC2
SPmem
Gravity Loads (ice only)
o 2 2} -
lce Area per Linear foot = Almenm = Z'ﬁ'[(Dmem L 2'”) ~ Dmem | =42 sqin
Aimem Lm
Weight of Ice on Member = Wiee s ol — === lbs BLC3
men 144 SPmem

EIA-TIA Load Calculations.xmecd.xmed Page 5-13



CENTEK engineering, INC. Subject:  Analysis of TIA/EIA Wind and Ice Loads for Analysis of

Consulting Engineers Mast Only
63-2 North Branford Road Tabulated Load Cases
Branford, CT 08405 Location: Brookfield, CT
Ph. 203-488-0580 / Fax. 203-488-8587 Date: 4117113 Prepared by TJ.L.  Checked by CF.C.  Job No. 12047.C013
Load Case Description
Self Weight (Mast)
Weight of Appurtenances

Weight of ice Only on PCS Structure "
TIA/EIA Wind with Ice on PCS Structure "
TIAJEIA Wind on PCS Structure "

AW N =

Footnotes:
(1) PCS Structure includes: Mast and Appurtenances

Load Cases and Combinations.xls 6-0 TIA-EIA Load Cases
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Company : CENTEK Engineering, INC.
Designer il cfe

Job Number  : 12047.C013 /Sprint CT54XC713 CL&P # 2683 - Mast

Apr 18, 2013
8:30 AM
Checked By

Global

Display Sections for Member Calcs 5

Max Internal Sections for Member Calcs {97

Include Shear Deformation Yes

Include Warping Yes

Area Load Mesh (in"2} 144

Merge Tolerance {in) 12

P-Delta Analysis Tolerance 0.50%

Vertical Axis Y

Global Member Orientation Plane XZ

Hot Rolied Steel Code AISC Sth: ASD
Cold Formed Steel Code AlSI 1999: ASD

Wood Code

AF&PA NDS-97: ASD

Wood Temperature

< 100F

Concrete Code

ACI 318-02

Masonry Code

ACI 530-05/08: ASD

Aluminum Code

AA ADM1-05: ASD

Number of Shear Regions

4

Region Spacing Increment (in)

4

Biaxial Column Method

PCA Load Contour

Parme Beta Factor (PCA)

.65

Concrete Stress Block

Rectanguiar

Use Cracked Sections

Yes

Bad Framing Warnings No

Unused Force Wamings Yes
Seismic Code UBC 1997
Seismic Base Elevation {ft) Not Entered
Ct X .035

Ctz .035

T X (sec) Not Entered
T Z (sec) Not Entered
RX 8.5

RZ 8.5

Ct Exp. X 75

CtExp. Z 75

Ca .36

Cv .54

Nv 1

SD1 1

SDs 1

81 1
Qccupancy Code 4

Seismic Zone 3

Use Group I

Use Gravity Self Wi in Diaphragm Mass | Yes

Use Deck Self Wt in Diaphragm Mass Yes

Use Lateral Seif Wt in Diaphragm Mass | Yes
Seismic Detailing Code None

Om X 1

OomZ 1

Rho X 1

Rho 2 1

RISA-3D Version 9.1.0 [JAJobsi1204700. WICO13 - CT54XC713\Calcs\Risa-3DA\EIA-TIA Loads.r3d] Page 1



Company . CENTEK Engineering, INC. Apr 18, 2013

Designer ol cfe 8:30 AM

Job Number : 12047.C0O13 /Sprint CT54XC713 CL&P # 2683 - Mast Checked By:
Hot Rolied Steel Properties

Label E [ksif G [ksi] Nu Therm (\1E.. 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 AZ92 29000 11154 3 .65 49 50 1.1 58 1.2

4 AS500 Gr.42 29000 11154 3 .65 .49 42 1.3 58 1.1

5 A500 Gr.46 29000 11154 ) .65 49 46 1.2 58 1.1

6 AB3 Gr. B 29000 11154 3 .65 A9 35 1.5 58 1.2

Hot Rolled Steel Design Parameters

Label Shape lengt... Lbyy[ft] Lbzzfff] Lcomp top]ft] Lcomp botl[ft] Kyy Kzz Cm-..Cm-... Cb vy sw..2 sw. Function
1 M1 [Existing ..|41.583| 30 30 Lateral
2 M2 |Existing ..[22.417| 30 30 Lateral
Hot Rolled Steel Section Sels
Label Shape Type Design List  Material DesignRul... A[in2] lyy[in4] lzz[in4] J[in4]
1 | Existing Upper Mast PIPE_12.0 Beam Pipe A53 Gr. Bl Typical | 136 262 262 523
2 | Existing Lower Mast | HSS516X0.375 | Beam Pine |A500 Gr.42| Typical | 17.2 526 526 1050
Member Primary Data
Label | Joint J Joint K Joint Rotate{deg) Section/Shape  Type Design List Material Design Rules
4 M1 BOT_CO...| SPLICE Exsting Lower., Beam Pipe A500 Gr.42| Typical
2 M2 SPLICE [TOP_MA... Existing Upper.. Beam Pipe AS3Gr.B| Typical
Joint Coordinates and Temperatures
Label X [t Y [it] Z[ft] Temp [F] Detach From Diap...
1 BOT_CONN 0 0 0 0
2 TOP_CONN 0 30 0 0 |
3 SPLICE 0 41.583 0 0
4 TOP_MAST 0 64 0 0 |
5 CL_SPRINT 0 60.667 0 0
6 CL ATT 0 47 0 0
Joint Boundary Conditions
Joint Label X [kfin] Y [Kkfin] Z [kfin] X Rot.[k-ft/rad] Y Rot.[k-ftfrad] Z Rot.[k-ft/rad] Footing
1 BOT_CONN Reaction Reaction Reaction Reaction
2 TOP_CONN Reaction Reaction Reaction Reaction

Joint Loads and Enforced Displacements (BLC 2 : Weight of Appurtenances)

Joint Label LD M Direction Magnitude[(k.k-ft}, (in,rad), (k*s*2/4...
1 CL_SPRINT L Y =171
2 CL SPRINT L Y -.2683
3 CL ATT L Y -117
4 CL_ATT L Y -.192
5 CL ATT L Y -.085

RISA-3D Version 9.1.0

[J:\Jobs\1204700. WICO13 - CT54XC713\Cales\Risa-3D\EIA-TIA Loads.r3d]
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Company
Designer
Job Number

o il cfe

. CENTEK Engineering, INC.

© 12047.CO13 /Sprint CT54XC713 CL&P # 2683 - Mast

Apr 18, 2013
8:30 AM

Checked By:

Joint Loads and Enforced Displacements (BLC 2 : Weight of Appurtenances) (Continued)

Joint Label L.DM Direction Magnitudef(k k-ft), {in,rad), (K*s*2A...
9] CL ATT L Y -.054
7 CL ATT L Y -.61

Joint Loads and Enforced Displacements (BLC 3 : Weight of Ice Only on PCS Struct)

Joint Label L.D.M Direction Magnitude[(k k-ft), {in,rad), (k*s"2/...
1 CL_SPRINT L Y -.149
2 CL_SPRINT L Y -.037
3 CL_ATT L Y -.098
4 CL ATT L Y -.142
5 CL ATT L Y -043
8 CL ATT L Y -017
7 CL ATT L Y -.09

Joint Loads and Enforced Displacements (BLC 4 : TIA/EIA Wind with Ice on PCS Str}

Joint Label LD M Direction Magnitude[(k k-ft), (in rad), (k*s*2/f...
1 CL_SPRINT L X 812
2 CL_ATT L X .632
3 CL ATT L X .892
4 CL_ATT L X .295
5 CL_ATT L X 079
6 CL ATT L X 208

Joint Loads and Enforced Displacements (BLC 5 : TIA/EIA Wind on PCS Structure)

Joint Label LD M Direction Magnitude[{k k-ft}, (in,rad), (k*s*2/...

1 CL_SPRINT L X 1.064

2 CL ATT L X 751

3 CL_ATT L X 1.072

4 CL_ATT L X 329

5 CL_ATT L X .082

6 CL_ATT L X 238
Member Point Loads

Member Label Direction Magnitudefk, k-ft] Location[ft, %]

| No Data to Print ...
Member Distributed Loads (BLC 2 : Weight of Appurtenances)

Member Label Direction Start Magnitude[k/ft deg] End Magnitudefk/f... Start Location[ft,%] End Location[ft,%]
1 M1 Y -.012 -.012 0 0
2 M2 Y -.012 -012 0 0
3 M1 Y -.006 -.006 35 0
4 M2 Y -.006 -.006 0 10

Member Distributed Loads (BLC 3 :

Weight of Ice Only on PCS Struct)

Member Label Direction Start Maanitude[k/ft.deg] End Magnitude[k/f... Start Location]ft,%] End Location[ft, %]
1 M1 Y -.01 -.01 0 0
2 M2 Y -.008 -.008 0 0
3 M1 Y -.023 -.023 0 0
4 M2 Y -.023 -.023 0 0

RISA-3D Version 9.1.0

[J:\Jobs\1204700.WNCO13 - CT54XC713\Cales\Risa-3D\EIA-TIA Loads.rad)
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Company
Designer
Job Number

: CENTEK Engineering, INC.
ol efe
1 12047.CO13 /Sprint CT54XC713 CL&P # 2683 - Mast

Apr 18, 2013
8:30 AM
Checked By:____

Member Distributed Loads (BLC 3 : Weight of Ice Only on PCS Struct) (Continued)

Member Label Direction Start Magnitudelk/ft,deq] End Magnitude[k/f... Start Location[ft,%] End Location[ft,%]
5 M1 Y -.003 -.003 36 0
6 M2 Y -.003 -.003 D 10
Member Distributed Loads (BLC 4 : TIA/EIA Wind with Ice on PCS Str}
Member Label Direction Start Magnitude[k/ft deg] End Magnitude[k/f... Start Location|ft,%] End Location[ft,%}
1 M1 X .05 .05 0 0
2 M2 X 042 .042 0 0
3 M1 X 017 017 0 0
4 M2 X 017 017 4] 0
5 M1 X 031 .031 36 0
6 M2 X 031 .031 0 10
Member Distributed Loads (BLC 5 : TIA/EIA Wind on PCS Structure)
Member Label Direction Start Magnitude{k/ft deg] End Magnitude[k/f... Start Location[ft, %] End Location[ft, %]
1 M1 X .062 .062 0 0
2 M2 X .051 .051 0 0
3 M1 X .019 .019 0 0
4 M2 X .019 .019 0 0
5 M1 X .019 .019 36 0
6 M2 X .019 .019 0 10
Basic Load Cases
BLC Description Category X Gr...Y Gr...Z Grav... Joint Point Distri.. Area(.. Surfa...
1 Self Weight {(PCS Mast) None -1
2 Weight of Appurtenances None 7 4
3 |Weight of lce Only on PCS Struct None 7 <]
4 |TIA/ETIA Wind with lce on PCS Str None 6 5]
5 | TIAJEIA Wind on PCS Structure None 4] 6
Load Combinations
Description So... PDelta SRSS BLCFac.BLCFac.. BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..
1 [TIAJEIA Wind + Ice on PCS ...[Yes 1112113117411
2 |TIA/EIA Wind on PCS Struct...[Yes 111121118511
3 Self Weight 111

Envelope Member Section Forces

Member Sec Axiallkf LC vy Shearfk] tC zShearfk] LC Torguefk-ff] LC y-y Momen...LC z-z Momen...LC
1 M1 1 {max] 1553 | 1| 2497 | 1 o 1 0 1 0 1 0 1
2 minl 1.058 |2 | -2.813 [ 2 0 1 0 1 0 1 0 1
3 2 Imax| 477 1] -3194 [ 1 0 1 0 1 0 1133626 | 2
4 min | .325 2| -365 |2 0 1 0 1 0 1129583 | 1
5 3 imax; -408 | 2| -3.89 1 0 1 0 1 0 1176005 | 2
6 min -.8 1] 4488 | 2 0 1 0 1 0 1| 66407 [ 1
7 4 max; 5286 | 1| 6273 |2 g 1 0 1 0 1] 11335 | 2
8 min; 3625 | 2 5.52 1 3] 1 4] 1 0 1 98.47 | 1
9 5 |max; 4.159 | 1 5325 |2 0 1 0 1 0 1| 52807 | 2
10 min| 2858 ;2 | 4651 1 0 1 0 1 0 1. | 45187 [ 1
RISA-3D Version 9.1.0 [J:\Jobs\1204700.WINCO 13 - CT54XC713\Calcs\Risa-3DA\EIA-TIA Loads.r3d] Page 4



Company : CENTEK Engineering, INC. Apr 18, 2013
Designer + il cfe 8:30 AM

Job Number  : 12047.CO13 /Sprint CT54XC713 CL&P # 2683 - Mast Checked By:

Envelope Member Section Forces {(Continued)

Member Sec Axiallk] LC yShearlk] LC zShearlk] LC Torquelk-ft] LC y-y Momen...LC z-z Momen...EC
1 M2 1 imax| 4.159 1 5325 |2 0 1 0 1 0 1| 52807 | 2
12 min| 2.858 2 4.651 1 0 1 0 1 0 1] 45187 | 1
13 2 imax| 2.161 1 2354 |2 0 1 0 1 0 1124824 | 2
14 min 1.44 2 2.04 1 0 1 0 1 0 1120932 |1
15 3 imax| 1.621 1 1.879 2 0 1 0 1 0 1 13.013 | 2
16 min| 1.087 2 1.573 1 0 1 0 1 0 11.10.889 | 1
17 4 imax| 1.12 1 1.486 | 2 0 1 0 1 0 1 3.584 2
18 min| 761 2 1.243 1 0 1 0 1 0 1 2.998 1
19 5 imax 0 1 0 1 0 1 0 1 0 1 4 1
20 min 0] 1 0 1 0 1 0 1 0 1 0 1

Envelope Member Section Stresses

Member Sec Axiallksi] LG y Shear]... LC z Shear]... LC y-Toplksil LC y-Botlksil LC z-Toplksil LC z-Botfksi] LC
1 M1 1 max{ 09 [1] -29 |1 0 1 0 1 0 1 0 1 0 1
2 min! 062 2| -327 |2 0 1 0 1 0 1 0 1 0 1
3 2 |max: .028 |1] -371 [1 0 11-5399 1] 6.137 |2 0 1 0 1
4 min: .019 |2 -425 |2 0 1{-6.137 (2] 5399 |1 0 1 0 1
5 3 |max) -024 [21 -452 |1 0 111212 11 (138722 0 1 0 1
8 min{ -.035 | 1] -523 |2 0 111387212 ] 1212 |1 0 1 0 1
7 4 |max| 307 |1| 729 |2 0 11-17.972 1 | 20687 | 2 0 1 0 1
8 mint 211 2| 842 [1 0 11-20.687 |2 {17.972 [ 1 0 1 0 1
9 5 lmax] 242 (1| B19 |2 0 1{-8247 (1] 9638 [2 0 1 0 1
10 mini 166 [2] 541 |1 0 11-9.638 | 2] 8.247 [1 0 1 0 1
11 M2 1 |max| .306 |1 783 |2 0 11-13.194 (1 15419 |2 0 1 0 1
12 min| 21 (2] 684 |1 0 1]-15.4191 2 [13.194 | 1 0 1 0 1
13 2 |maxl 159 1] 348 |2 0 116112 [1]| 7.248 |2 0 1 0 1
14 min| .106 [ 2 .3 1 0 11-7248 (2| 6.112 |1 0 1 0 1
15 3 |max| 119 1| 2768 |2 0 1{-3179 (1] 38 |[2 0 1 0 1
16 min| .08 2! 231 |1 0 1] -38 2] 3179 |1 0 1 0 1
17 4 |max] 082 (1] 219 |2 0 1! -875 [1] 1.046 |2 0 1 0 1
18 min] 056 [2{ 183 |1 0 1:-1.046 |2 | .875 |1 0 1 0 1
19 5§ Imax] 0 1 0 1 0 1 0 1 0 1 0 1 0 1
20 min| 0 1 0 1 0 1 0 1 0 1 0 1 0 1

Envelope Joint Reactions

Joint XKl LC Y[k LC 2kl LG MX[kf] LC MY[kf] LC MZ[kf} LC
1 [BOT _CONN|max| 2.813 |2 | 1.553 1 0 1 0 1 0 1 0 1
2 min| 2497 1] 1.058 2 i 1 0 1 0 1 0 1
3 |TOP CONN|max| -10.107 | 1 | 6.962 1 0 1 4] 1 0 1 0 1
4 min| -11.613 | 2 | 4.767 2 0 1 0 1 0 1 0 1
5 Totals:  max: -7.681 1 8.515 1 4] 1
6 min| -8.799 : 2 | 5.825 2 0 1
Envelope Joint Displacements
Joint X} LC  Y[nl LC  Z[in] LC X Rotation... LC Y Retation... LC Z Rotation... LG
1 |BOT CONNlmax, 0O i ] 2 0 1 0 1 0 1 14.805e-3| 2
2 min 0 2 0 1 0 1 0 1 0 1 14.214e-3| 1
3 |TOP_CONN|max 0 2 0 2 0 1 0 1 0 1 -9.242e-3| 1

RISA-3D Version 9.1.0 [J:\Jobsi1204700. WINCO13 - CT54XC713\Cales\Risa-3D\EIA-TIA Loads.r3d] Page 5



Company : CENTEK Engineering, INC. Apr 18, 2013

Designer 2 Hjl, cfe 8:30 AM
Job Number  : 12047.CC13 /Sprint CT34XC713 CL&P # 2683 - Mast Checked By:

Envelope Joint Displacements (Continued)

Jaint X Jin] LC ¥ [in] LC Z (in} LC X Rotation... LC Y Rotation... LC Z Rotation... LC
4 min 0 1 0 1 0 1 0 1 0 1 -1.089e-2| 2
5 SPLICE |max| 2218 |2 0 2 0 1 0 1 0 1 -1.736e-2| 1
6 min: 1932 {11 -001 |1 0 1 0 1 0 1 -1.997e-2| 2
7 _|TOP MAST imax| 9.013 [ 2 | -002 |2 0 1 0 1 0 1 -2.329e-2| 1
8 min| 7.806 | 1] -003 |1 0 1 0 1 0 1 |-2.699e-2| 2
9 |CL SPRINT|max: 7934 |2, -002 |2 0 1 0 1 0 1_-2.328e-2; 1
10 minj 6874 |1 -003 |1 0 1 0 1 0 1 -2.698e-2| 2
11 CLATT Imax; 3665 (2 -001 |2 0 1 0 1 0 1 |-2.075e-2| 1
12 min| 3187 |1 ] -002 | 1 o 1 0 1 0 1 -2.396e-2| 2

Envelope AISC ASD Steel Code Checks

Member _ Shape Code Check Loc[ft] LC Sh...Loc[ft] ......Fa... Ft[ksi] Fb y-v [ksi] Fb.oeoee .. AS...
1 M1 HSS16... 794 20.8..] 2 104480.321: |2/15..] 25.2 2772 27..11{.8]...JH2..
2 M2 PIPE_1... 677 0 2 086 0 2114, 21 231 23.1)..1.6]...JH1..

RISA-3D Version 9.1.0 [J:\Jobs\1204700.WINCO13 - CT54XC713\Calcs\Risa-3D\EIA-TIA Loads.r3d} Page 6



Company . CENTEK Engineering, INC. Apr 18, 2013

Designer o tjE cfe 8:33 AM

Job Number : 12047.CO13 /Sprint CT54XC713 CL&P # 2683 - Mast Checked By:
Joint Reactions

LC Joint Label X[kl Y [k] Z [K] MX [k-ft] MY [k-ft] MZ [k-fi]

1 1 BOT CONN 2.497 1.553 0 0 0 0

2 |1 TOP_CONN -10.107 6.962 0 0 0 0

3 1 Totals: -7.61 8.515 0

4 11 COG {ft): X0 Y: 36.053 Z:0

RISA-3D Version 9.1.0 [J:\Jobs\1204700.WICO13 - CT54XC713\Calcs\Risa-3D\EIA-TIA Loads.r3d] Page 7



Company : CENTEK Engineering, INC. Apr 18, 2013

Designer ol cfe 8:33 AM

Job Number @ 12047.C013 /Sprint CT54XC713 CL&F # 2683 - Mast Checked By:
Joint Reactions

LC Joint Label X [k] Y [k] Z [kl MX [k-ft] MY [k-ft] MZ [k-ft]

1 2 BOT _CONN 2.813 1.058 0 0 0 0

2 2 TOP_CONN -11.613 4.767 0 0 0 4]

3 2 Totals: -8.799 5,825 0

4 2 COG (ft): X0 Y: 36.07 Z: 0

RISA-3D Version 9.1.0

[J:\Jobs\1204700.WIRCO13 - CTH4XC713\Calcs\Risa-3D\EIA-TIA Loads.r3d]
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Solution: Envelope

TOP_MAST

CL_SPRINT

CL_ATT

SPLICE

EOP_CONN

. -

Code Check

MNo Calc
>1.0
.90-1.0
7590
50-75
0.-50

CENTEK Engineering, INC.

fjl, cfc

12047.CO13 /Sprint CT54...

CL&P # 2683 - Mast
Unity Check

Apr 18, 2013 at 8:31 AM

EIA-TIA Loads.r3d




2

Loads: LC 1, TIA/EIA Wind + Ice on PCS Structure

OP_MAST

.62k

CL_SPRINT

X
i}

2.106k

b

ACL_ATT

£

B VAT

a7

_059KA
i}

JSPLICE

i

il
4%‘! A

.03

A fz A

3
HTOP_CONN

o J/ “‘f“fZ/‘."?“/'. s

4 u/““

ALY
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Code Check

2

Results for LC 1, TIAJEIA Wind + Ice on PCS Structure
Z-moment Reaction units are k and k-ft
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Code Check

Results for LC 2, TIA/EIA Wind on PCS Structure
Z-moment Reaction units are k and k-ft

*ToP_MAST

®CL_SPRINT

No Cake
=10
.90-1.0
75590
.50-75
0.-50

CENTEK Engineering, INC.
tjl, cfc
12047.CO13 /Sprint CT54...

CL&P # 2683 - Mast
LC #2 Reactions and Deflected Shape

Apr 18, 2013 at 8:33 AM

EIA-TIA Loads.r3d




C_ =NT=K:aireerng Subject:

Centered on Solutions weces wkeayd Lo
42 Kanth Brantord Boad
Branford, CT Gel0% P00 488 8587

Rev. 0: 4/18/13

P (53] ABS-DSAO Location:

Connection of Mast to CL&P Pole # 2683

Brookfield, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12047.CO13

Mast Connection to CL&P Tower:

Reactions:

Moment =

Vettical =
Horizontal x-dir =

Horizontal z-dir =

Bolt Data:

Bolt Type =

Bolt Diameter =

Number of Bolts =

Allowable Tensile Strength =

Allowable Shear Strength =

Shear Force =

Boit Shear % of Capacity =

Check Bolt Shear =

Tension Force =

Bolt Tenison % of Capacity =

Check Bolt Tension =

6.3 - Mast Connection to CL&P Tower.xmecd.xmced

Moment := 0-kips (Input From Risa-3D)

Vertical := 4.8-kips (Input From Risa-3D)
Horizontal, = 11.6-kips (Input From Risa-3D)

Horizontal,, := 11.6-kips (Input From Risa-3D)

ASTMA325 (User Input)
D:= 0.625-in (User Input)
Np:= 4 (User Input)
Fy:= 13.8-kips (User Input)
F, = 7.36-kips (User Input)
\/ H.::»n‘zontz-:lz2 + Veftic;ai2

fV = Nb = 3.1-kips

f\I

— =4264%

Fy

f
Bolt_Shear := H(F—V < 1.00,"OK" ,"Overstressed"]
v

Bolt_Shear = "OK"

Horizontalx

for= ——— = 2.0.kips
t
Np

f

t

Bolt_Tension = i{F < 1.00,"OK" ,"Overstressed"]
t

Bolt_Tension = "OK"

Page 6.3-1
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Load Analysis of Pipe Mast on CL&P
Structure #2683

Brookfield, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12047.CO13

Basic Components

Heavy Wind Pressure = p:= 4.00 psf

Basic Windspeed = V= 100 mph
Radial Ice Thickness = Ir:= 0.50 in

Radial Ice Density = Id:= 56.0 pef

Eactors for Extreme Wind Calculation

Elevation of Top of PCS Mast Above Grade = TME = 114 ft

{User Input NESC 2007 Figure 250-1 & Table 250-1)
{User Input NESC 2007 Figure 250-2(e) )

(User Input)

(User Input)

(User Input)

Multiplier Gust Response Factor = m:=125 (User Input - Only for NESC Extreme wind case)
NESC Factor = kv := 1.43 (User Input from NESC 2007 Table 250-3 equaticn)
Importance Factor = 1:=1.0 (User Input from NESC 2007 Section 250.C.2)
2
TME 5
Velocity P essure Coefficient = Kz = 2.01 (sﬁj =1.301 (NESC 2007 Table 250-2)
1
7
Exposure Factor = Es:= 0346 ——— | =0.307 (NESC 2007 Table 250-3)
(0.67-TME)
Response Term = Bs = ﬁ = 0.837 (NESC 2007 Table 250-3)
1+ 0.375- ——
220
1
1+ \2.7-Es-Bs 2
Gust Response Factor = Grf=>=——~"_—" " /2 _086 (NESC 2007 Table 250-3)

kv

Wind Pressure =

Shape Factors
Shape Factor for Round Members = Cdg:=1.3
Shape Factor for Flat Members = Cdg:=186
Shape Factor for Coax Cables Attached to Outside of Pde = Cdegax = 1-45

Overload Factors

Overload Factors for Wind Loads:

NESC Heavy Loading = 25
NESC Extreme Loading = 1.0
Overload Factors for Vertica Loads:
NESC Heavy Loading = 1.5
NESC Extreme Loading = 1.0

NESC Load Calculations.xmcd Page 7-1

qz:= 0.00256~KZ-V2-GFf—| =286

psf  (NESC 2007 Section 250.C.2)

NUS Design Criteria Issued Apiil 12, 2007

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

NU Design Criteria Table

(User Input)
(User Input)

Apply in Risa-3D Anaysis
Apply in Risa-3D Anaysis

{User Input)
{User Input)

Apply in Risa-3D Andysis
Apgy in Risa-3D Andysis
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Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/17/13 Job No. 12047.C0O13

Development of Wind & Ice Load on PCS Mast

Existing Upper PCS Mast Data: (Pipe 12 STD)
Mast Shape = Round (User Input)
Mast Diameter = Dpast= 12.8 in (User Input)
Mast Length = Lmast = 22.417 ft (User Input)
Mast Thickness = tmast:= 0.375 in (User Input)

Wind Load (NESC Extreme)

: _ Dmast
Mast Projected Surface Area = Amast = &~ 1.067 s/t
Total Mast Wind Force (Above NU Structure) = qz-Cdg-Arasrm = 50 pif BLC5

Wind Load (NESE Heavy)

(Dmast + 2-lr)

Mast Projected Surface Area w/ Ice = AICE 561 = B 1.15 sf/ft
Total Mast Wind Force w/ Ice = p-Cdg-AlICE 564 = 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)
I . _ i ™ 2 2 :
ce Area per Linear Foot = Aimast = (Dmast * I72)” - Dnast | = 20.9 sqin
: - Almast
Weight of Ice on Mast = WicEmast = 1o e 8 pif BLC3

NESC Load Calculations.xmcd Page 7-2
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Load Analysis of Pipe Mast on CL&P
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Brookfield, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12047.C0O13

Development of Wind & Ice Load on PCS Mast
Existing Lower PCS Mast Data:

Mast Shape =

Mast Diameter =

Mast Length =

Mast Thickness =

Wind Load (NESC Extreme)

Mast Projected Surface Area =

Total Mast Wind Force (Below NU Structure) =

Wind Load (NESE Heavy)

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 =

NESC Load Calculations.xmed

HSS16.040.375
Round

Dmast= 160 in
Lnast= 41.583  ft

tmast'= 0375 in

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

(User Input)

D
mast
Amast= —, = 1333 st
az-Cdg-Amast = 50 pf  BLCS
D, + 21Ir
t
AICE 1 et = (Orast+ 21) = . st
pCAg-AICE a0t = 7 pf  BLC4
Self Weight {Computed internally by Risa-3D) pff BLC1
: w 2 2 .
Almast ™= Z[(Dmast"' Ir-2) = Dmast:l =259 sqin
A
mast
WicEmast= 10 === =10 pf  BLC3

Page 7-3




C :NT :K R Subject: Load Analysis of Pipe Mast on CL&P
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Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/17/13 Job No. 12047.C0O13

Development of Wind & ice Load on Antennas

Existing Antenna Data: (Sprint)

Antenna Model = RFS APXVSPP18-C
Antenna Shape = Flat (User Input)
Antenra Height = Lont:= 72 in (User Input)
Antenna Width = W= 11.8 in {User Input)
Antenna Thickness = Tant=7 in (User Input)
Antenna Weight = WT gt = 57 lbs (User Input)
Number of Anternas = Nopt= 3 (User Input)

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

W
Surface Area for One Antenna = SAgnt = M =59 sf
144
Antenna Projected Surface Area = Agnt= SAgtNant = 17.7 sf
Total Anterma Wind Face = Fant= 92-Cdp-Aym = 1014 Ibs BLC 5
Wind Load (NESC Heavy)
Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously
(Lant+ 1)-(want + 1)
Surface Area for Ore Antenna w/ lce = 5 =1 _ 65 sf
A[CEant 144
Antenna Projected Surface Area w I ce = AicEant = SAcEant Nant = 19-5 sf
Total Anterna Wind Faroe w/ Ice = Fignt= PCdr-AlcEant = 125 lbs  BLC4
Gravity Load (without ice)
Weight of All Antennas = WT N = 171 bs  BLC2
Gravity Load (ice only)
Voume of Each Antenna = Vamt = LantWant Tant = 5947 cuin
Volm e o Ice on Each Artenna = Vice= (Lant* I)(Want + 1)-(Tant* 1) = Vant= 1528 cuin
Weight of Ice on Each Antenna = W _ Viee Id= 50 Ibs
ICEant ™= {7559~
Weight of Ice onAll Antennas = WicEant-Nant = 149 lbs BLC3

NESC Load Calculations.xmed Page 7-4
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Load Analysis of Pipe Mast on CL&P
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Brookfield, CT

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

Job No. 12047.CO13

Development of Wind & Ice Load on Antenna Mounts

Mount Data:
Mount Type:
Mount Shape =
Pipe Mount Length =
2 inch Pipe Mourt Linear Weight =
Pipe Mount Outside Diameter =
Number of Mounting Pipes =

Tri-Bracket Weght =

Wind Load (NESC Extreme)

Assumes Mount is Shielded by Antenna
Mount Projected Surface Area =
Total Mount Wind Force =

Wind Load (NESC Heavy)

Assumes Mount is Shielded by Antenna
Mount Projected Surface Area w/ lce =
Total Mount Wind Force =
Gravity Loads (without ice)
Weight Each Pipe Mount =
Weight of All Mounts =
Gravity Load (ice only)

Voume o Each Pipe =

Voumed IceonEachPpe=

Weight of Ice each mount (incl, hardware) =

Weight of Ice on All Mounts =

NESC Load Calculations.xmed

(Sprint)

Microflect Universal Tri-Bracket

Flat (User Input)
Lt = 72 in (User Input)
Wmnt = 3.66 plf (User [nput)
Dt = 2.375 in (User Input)
Nt = 3 (User Input)
Wip mnt= 197 Ibs  (User Input)

Amnt = 0.0

Frnt= 92:.Cdg-Appym =0

AjcEmnt = 00
Fimnt = P-CAe-AicEmnt = 0

(per TIAJEIA-222-F-1996)
I-mnt

W =22

mnt =
WTrnnt:Nmnt + Wip, mnt = 263

{per TIA/EIA-222-F-1996)

Kl

2
Vnnt = 7 Pmnt Lmnt = 319

Vice™ [E'[(Dmnt * 1)2]‘(Lmnt ¥ 1)] = Vinnt = 334
Vice

WICEmnt = Fz—sld =H

WicEmnt:Nmnt 3= 37

Page 7-5
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Prepared by: T.J.L. Checked by: C.F.C.

Job No. 12047.CO13

Development of Wind & Ice Load on Antennas

Existing Antenna Data:

Antenna Model =
Antenna Shape =
Antenra Height =
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antemas =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

Surface Area for One Antenna =

Antenna Projected SurfaceArea =

Total Antema Wind Face =
Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

Surface Area for Ore Antenna w/ Ice =

Antenna Projected SurfaceAraw le =

Total Anterma Wind Face w/ lce =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volume o Each Antenna =

Volme o Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice onAll Antennas =

NESC Load Calculations.xmcd

(BT&T)
Powerwave 7770.00
Flat (User Input)
Lont=55 in (User Input)
Wgppi=11.0 in (User Input)
Tant=5 in (User Input)
WT,, = 39 Ibs (User Input)
Nanti= 3 (User Input)
SA Lant Want _

144

Agnt= SAgntNgnt = 126

Fant=92:Cdp-Agppm = 722

Lont+ 1)(Wgne + 1
SAICEant = w =47

AlcEant = SACEant Nant = 14

Fignt= P-Cdr-AlcEant = 90
WTaanant =117

Vant'= LantWant Tant = 3025

Vice:= (l‘ant+ 1)(Want + ")'(-l-an«[+ 1) = Vant: 1007

VA
ce
w = ———-1d=33

WiceantNant = 98

Page 7-6
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Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12047.CO13

Development of Wind & Ice Load on Antennas

Proposed 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 SurfaceArea =

Total Anterma Wind Farce =
Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to all Antennas Simultaneously

Surface Area for Ore Antenna w/ lce =

Antenna Projected Suface Areaw lce =

Total Antema Wind Face w/ Ice =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (ice only)

Volm e o Each Antenna =

Volum e o Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice onAll Antennas =

NESC Load Calculations.xmed

(AT&T)

Powerwave P65-16-XLH-RR

Flat (User Input)
Lyt = 72 in (User Input)
Want= 12 in (User Input)
Tont=6 in (User Input)
WT,; = 64 Ibs (User Input)
Nant =3 (User Input)
- _ Lant Want 5 g oF
Rant™ "paq =
Agnt= SAgntNant = 18 sf
Fant:= 62-Cdp-Agnym = 1031 lbs BLCS
(Lant + 1)-(wrant + 1) .
SAICEant:: ——————144 =6.6 S
Aicgant = SAicEant Nant = 19-8 sf
Fignt= PCE-AcEan: = 127 bs BLC4
WTantNant = 192 bs BLC2

Vant= Lant Want Tant = 5184 el
Viga:= (Lant + 1)(Want + 1)-(Tant + 1] = Vgt = 1459 cuin
Vice
W'CEaﬂt = ﬁ‘ld = 47 Ibs
WicEant Nant = 142 e -

Page 7-7
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Job No. 12047.CO13

Development of Wind & Ice Load on TMA's

Existing TMA Data:

TMA Model =

TMA Shape =

TMA Height =
TMA Widh =

TMA Thickness =

TMA Weight =

Number of TMA's =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to All TMA’s Simultaneously

Surface Area for Ore TMA =

TMA Projected Surface Area =

Total TMA Wind Force =

Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to All TMA's Simultaneously

Surface Area for Ore TMA W/ lce =

TMA Projected Surface Area w/ Ice =

Total TMA Wind Force w/ Ice =

Gravity Load (without ice)

Weight of All TMA's =

Gravity Load (ice only)

Voume o Each TMA =

Volume o Ice on Each TMA =

Weight of Ice on Each TMA =

Weight of Ice onAll TMA's

NESC Load Calculations.xmed

(AT&T)

Powerwave LGP 21401

Flat (User Input)
Lyma = 144 in  (User Input)
Wopa= 9.2 in  (User Input)
TTMA = 26 in  (User Input)
WTppa = 141 Ibs  (User Input)
Nrpma =6 (User Input)
Lrmva Wrma
SA =——=09
TMA 144

Atma = SArva-Nrma = 5.5

Frma = 92 Cdp-Appa-m = 316

(LTMA + 1] -(WTMA + 1)

SA, = =11
ICETMA 142

AiceTma = SAcETMA NTMA = 65

Firma = PCAdAicETMA = 42

Vima = Liva Wrma Tiva = 344

Viee™= (LTMA + 1)(WTMA + 1)(T-|-MA + 1) - Vrpma = 221

Vice
WicETMA™ J75g19=7

WiceTma Nrva = 43

Page 7-8
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Prepared by: T.J.L. Checked by: C.F.C.

Job No. 12047.CO13

Development of Wind & Ice Load on TMA's
Proposed TMA Data:
TMA Model =
TMA Shape =
TMA Height =
TMA Widh =
TMA Thickness =
TMA Weight =

Number of TMA's =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied to All TMA's Simultaneously

Surface Area for Ore TMA =

TMA Projected Surface Area =

Total TMA Wind Force =

Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Applied to All TMA's Simultaneously

Surface Area for Ore TMA W/ Ice =

TMA Projected Surface Area w/ Ice =

Total TMA Wind Force w/ Ice =

Gravity Load (without ice)

Weight of Al TMA's =

Gravity Load (ice only)

Voume o Each TMA =

Voume o Ice on Each TMA =

Weight of lce on EachTMA =

Weight of Ice onAll TMA's

NESC Load Calculations.xmcd

(AT&T)

Powerwave TTAW-07B P111-001

Flat (User Input)
Lyma =99 in  (User Input)
Wrpa= 6.7 in  (User Input)
Tima = 54 in  (User Input)
WTpa = 18 Ibs  (User Input)
Ntpa =3 (User Input)

LrvaWrma
SATMA = B R 0.5

ATma = SATMA NTMA = 14

FTMA = Q.Z-CdF-ATMA-m =79

(LTMA + 1)-(WTMA + 1)

SA = =06
ICETMA 144

Aicetma®= SAceTMA NTMA = 1.7

Firma = PCAE-AiceTmas= 11

WTTMA'NTMA =54

Vma = Lrma Wima Trma = 358
Vice= (Lma + 1) (Wrma + 1)(Ttma + 1) - Vrma = 179
Vice

WicETMA= J555 18=6

WicetmaNrva = 17

Page 7-9
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Brookfield, CT

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

Job No. 12047.CO13

Development of Wind & Ice Load on Mounts

NESC Load Calculations.xmed

Mount Data:

Mount Type =

Mount Shape =
Mount Area =

Mount Area w/ Ice =
Mount Weight =

Mount Weight w/ Ice =

Wind Load (NESC Extreme)

Total Mount Wind Force =

Wind Load (NESC Heavy)

Total Mount Wind Force w/ Ice =

Gravity Load (without ice)

Weight of Mourt =

Gravity Load (ice only)

Weight of Ice on Mount =

(AT&T)

(3) Valmont D el Standdf Mounts

w/ Universal Tri-B racket

Flat (User Input)
Amnt =40 sqft (Userinput)
AICEmnt = 4.6

WTt = 610 bs  (User Input)

WT|cEmnt =700 [bs  (Userinput)

Frnnt = 92 Cdp-Amppm = 229

Fimnt = P-Cde-AjcEmnt = 29

WT = 610

WTicEmnt = WTmnt = 90

Page 7-10
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Development of Wind & Ice L oad on Coax Cables

Existing Coax Cable Data: (Sprint)
Coax Type = HELIAX 1-1/4"
Shape = Round (User Input)
Coax Outside Diameter = Deoax = 1.55 in  (User Input)
Coax Cable Length = Logax = 64 ft  (User Input)
Weight of Coax per foot = Wigggy = 0.66 pif  (User Input)
Total Number of Coax = Negax = 18 (User Input)
No. of Coax Projecting Outside Face of PCS Mast = NP oax = 3 (User Input)  Note: AT&T Existing/Proposed
cables attached to CL&P Pde
Wind Load (NESC Extreme)
(NP D )
- coax - coax
Coax ted surface area = A = 04 sf/ft
projec coax 12
Total Coax Wind Force (Above NU Structure) = = qz- : ‘m =
( ) Feoax = 82 ClooayAcoax™ = 20 of  BLCS
Total Coax Wind Force (Below NU Structure) = = gz 3 =
( ) Fooax = 92-ClogaxAcoax = 16 pff  BLCS
Wind Load (NESC Heavy)
(NP s S 2-|r)
. coax “coax
Coax projected surface area wf lce = AICE, = =05 sffft
o coax 12
Total Coax Wind Force w/ Ice = Ficoax = p'Cdcoax‘NCEcoax =3 plf BLC 4
Gravity Loads (without ice)
Weight of all cables wio ice WTegax = WicaaeNogax = 12 plf BLC 2
Gravity Load (ice only)
B A Li Foot = ; _m 2 2 .
ce Area pe Linear = Algay = e (Dcoax"' 2-Ir) - Degax | =32 sqin
Alcoax
Ice Weight All Coax per foot = WTi =N ld—— =23 If BLC 3
&g Py coax = Neoax 10— P

NESC Load Calculations.xmed Page 7-11




C — N T s— K T Subject: Load Analysis of Pipe Mast on CL&P
T, ) 1 el i Structure #2683
Centered on Solulions e centsbesg com .
(z. LL} ;::::n ‘E.-.;::-:m ;.‘.IKI' i T a;fé'{é‘;.\ Location: Brookfield, CT
Branford, CT 06404 F oL 4Ms ASKY
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/17/13 Job No. 12047.C0O13
Development of Wind & Ice Load on Brace Member
@ ——"
Member Data; Step Bdits e
T e I —— S
Shape = Round (User Input) i
Diameter = Dmem = 2.38 in (User Input)
I e—
Length = Lmem = 2 ft {User Input)
Spacing = SPmem = 1.25 ft (User Input) ;
Weight = Wtmem = 3.66 pif  (User Input) £
S
Wind Load (NESC Extreme)
D .
Member Projected Surface Area = Amem = e mem iy sfift
12-Spmem
Total Member Wind Force = 9z-Cdp-Amem:m = 15 pif BLCS
Wind Load (NESE Heavy)
D, + 2-Ir)- + 2-Ir]
Member Projected Surface A w/ Ice = AICE mem = (Crem * 21} {mem + 219 _ 0676 sfift
12:Spmem
Total Member Wind Force w/ lce = p-Cdr-AICE em = 4 pf BLC4
Gravity Loads (without ice)
Wi %
Weight of the Member = _t'"m=s plf BLC2
SPmem
Gravity Loads (ice only)
. _ . 1 2 2 ,
Ice Area per Linear Foot = Aimem = 7™ (Dmem * 217)" - Dyem’ | =45 sqin
Al
Weight of Ioe on Member = mem tmem _ 3 pf BLC3

NESC Load Calculations.xmcd Page 7-12




CENTEK engineering, INC. Subject:  Analysis of NESC Heavy Wind and NESC Exireme Wind
Consulting Engineers for Obtaining PCS Structure Reactions Applied to CL&P Pole
63-2 North Branford Road Tabulated Load Cases
Branford, CT 06405 Location: Brookfield, CT
Ph. 203-488-0580 / Fax. 203-488-8587 Date:4/17/13 Prepared by: T.J.L. Checked by: C.F.C. Job No. 12047.C0O13
Load Case Description
1 Self Weight (Mast)
2 Weight of Appurtenances
3 Weight of Ice Only on PCS Structure !
4 NESC Heavy Wind on PCS Structure
5 NESC Extreme Wind on PC$ Structure(”
Footnotes:

(1) PCS Structure includes: Mast and Appurtenances

Load Cases and Combinations.xls

8-0 NESC Load Cases
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Company . CENTEK Engineering, INC.
Designer o jl, efe

Job Number  : 12047.CC13 /Sprint CT54XC713CL&P #2683 - Mast

Apr 18, 2013
8:38 AM
Checked By:

Global

Display Sections for Member Calcs 5

Max Internal Sections for Member Calcs |97

Include Shear Deformation Yes

Include Warping Yes

Area Load Mesh (in*2) 144

Merge Tolerance (in) A2

P-Delta Analysis Tolerance 0.50%

Vertical Axis Y

Global Member Orientation Plane XZ

Hot Rolled Steel Code AISC 9th: ASD
Cold Formed Steel Code AlS] 1899: ASD
Wood Code AF&PA NDS-97: ASD
Wood Temperature < 100F
Concrete Code ACI 318-02

Masonry Code

ACI 530-05/08: ASD

Aluminum Code

AA ADM1-05: ASD

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

Bad Framing Warnings No

Unused Force Wamings Yes
Seismic Code UBC 1997
Seismic Base Elevation (f) Not Entered
CtX .035

CtZ .035

T X (sec) Not Entered
T Z (sec) Not Entered
RX 8.5

RZ 8.5

Ct Exp. X 75

CtExp. Z .75

Ca .36

Cv 54

Nv 1

SD1 1

SDS 1

S1 1
Occupancy Code 4

Seismic Zone 3

Use Group I

Use Gravity Self Wt in Diaphragm Mass | Yes

Use Deck Self Wt in Diaphragm Mass Yes

Use Lateral Self Wt in Diaphragm Mass | Yes
Seismic Detailing Code None

Om X 1

Oom2Z 1

Rho X 1

Rho Z 1

RISA-3D Version 9.1.0 [J:\Jobs\1204700.WINCO13 - CT54XC713\Calcs\Risa-3D\NESC Loads.r3d] Page 1



Company . CENTEK Engineering, INC. Apr 18, 2013
Designer o jl, cfe 8:38 AM
Job Number : 12047.CO13 /Sprint CT54XC713CL&P #2683 - Mast Checked By:
Hot Rolled Steel Properties
Label E [ksi] G {ksi] Nu Therm (ME.. Density[k/f... Yield[ksi] Ry Fulksi] Rt
1 A36 Gr.36 29000 11154 .3 .65 49 36 1.5 58 1.2
2 Ab72 Gr.50 29000 11154 .3 .65 49 50 1.1 58 1.2
3 A992 28000 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 AS3 Gr. B 29000 11154 3 .65 49 35 1.5 58 1.2
Hot Rolled Steel Design Parameters
Label Shape Lengt... Lbyyift] Lbzz[ft] Lcomp top[ft] Lcomp bot[ft] Kyy Kzz Cm-..Cm-... Cb ysw..z sw..Function
1 M1 [Existing ..l41.583] 30 30 Lateral
2 M2 [Existing ..[22.417| 30 30 Lateral
Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design Rul... A[in2] Iyy[ind]l Izz[ind] J[in4]
1 | Existing Upper Mast PIPE_12.0 Beam Pipe |A53 Gr. Bl Typical 13.6 262 262 523
2 | Existing Lower Mast | HSS16X0.375 Beam Pipe [A500Gr42| Typical | 17.2 526 526 1050
Member Primary Data
Label 1 Jaint J Joint K Joint Rotate(deqg) Section/Shape  Type Design List Material Design Rules
1 M1 BOT_CO...| SPLICE Existing Lower.| Beam Pipe AS00 Gr.42| Typical
2 M2 SPLICE [TOP_MA... Existing Upper.. Beam Pipe AB3 Gr.B| Typical
Joint Coordinates and Temperatures
Label X [ft] Y [ft] Z [ft} Temp [F] Detach From Diap...
1 BOT CONN 0 0 0 0
2 TOP_CONN 0 30 0 0
3 SPLICE 0 41.583 0 0
4 TOP_MAST 0 64 0 0 |
5 CL_SPRINT 0 60.667 0 0
5 CL ATT 0 47 0 0 |
Joint Boundary Conditions
Joint Label X [kfin] Y [kfin] Z [kfin] X Rot.[k-ft/rad] Y Rot.[k-ft/rad] Z Rot.[k-ft/radl] Footing
1 BOT CONN Reaction Reaction Reaction Reaction
2 TOP CONN Reaction Reaction Reaction Reaction

Joint Loads and Enforced Displacements (BLC 2 : Weight of Appurtenances)

Joint Label LDM Direction Magnitudef(k k-ft}, (in,rad), (k*s"2/...
1 CL_SPRINT L Y -.171
2 CL_SPRINT L Y -.263
3 CL ATT L Y - 117
4 CL_ATT L Y -.192
5 CL_ATT L Y -.085

RISA-3D Version 9.1.0

[J:\Jobs\1204700.WNCO13 - CT54XC713\Calcs\Risa-3D\NESC Loads.r3d]
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Company
Designer
Job Number

: CENTEK Engineering, INC.
. il ofe
1 12047.C0O13 /Sprint CT54XC713CL&P #2683 - Mast

Apr 18, 2013
8:38 AM

Checked By:

Joint Loads and Enforced Displacements (BLC 2 : Weight of Appurtenances) (Continued)

Joint Label L,.D.M Direction Magnitude[(k,k-ft), {in,rad), (k*s"2/f...
6 CL ATT L Y -054
7 CL ATT L Y -.61

Joint Loads and Enforced Displacements (BLC 3 : Weight of ice Only on PCS Struct)

Joint Label L,.D.M Direction Magnitude[(k k-ft), {in,rad}, (k*s*2/...
1 CL_SPRINT L Y -.149
2 CL_SPRINT L Y -.037
3 CL ATT L Y -.098
4 CL ATT L Y -.142
5 CL ATT L Y -.043
6 CL ATT L Y -.017
7 CL_ATT L Y -.08

Joint Loads and Enforced Displacements (BLC 4 : NESC Heavy Wind on PCS Structure)

Joint Label LDM Direction Magnitude[(k k-ft), (in,rad), {(k*s"2/f...
1 CL_SPRINT L X 125
2 CL ATT L X .09
3 CL ATT L X 27
4 CL ATT L X .042
5 CL ATT L X .011
6 CL ATT L X 029

Joint Loads and Enforced Displacements (BLC 5 : NESC Extreme Wind on PCS Structu)

Joint Label L.D.M Direction Magnitude(k.k-ft), {inrad), (K*s"2/f...
1 CL SPRINT L X 1.014
2 CL_ATT L X 122
3 CL ATT L X 1.031
4 CL ATT L X .316
5 CL ATT L X .07¢8
6 CL_ATT L X .228
Member Point Loads
Member Label Direction Magnitudefk k-it] Location(ft, %]

l

No Data to Print ...

Member Distributed Loads (BLC 2 : Weight of Appurtenances)

Member Label Direction Start Magnitude[k/ft deg] End Magnitude[k/f... Start Location[ft,%] End Location]ft %o}
1 M1 Y -.012 -012 0 Q
2 M2 Y -.012 =012 0 G
3 M1 Y -.006 =006 36 0
4 M2 Y -.006 -.006 0 10

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

Member Label Direction Start Magnitude[k/ft,deq) End Magnitude[k/f... Start | ocation[ft,%] End Location[ft, %}
1 M1 Y -.01 -.01 0 0
2 M2 Y -.008 -.008 0 0
3 M1 Y -.023 -.023 0] 0
4 M2 Y -.023 -.023 0 0

RISA-3D Version 8.1.0

[J:\Jobs\1204700. WINCO13 - CT54XC713\Calcs'Risa-3D\NESC Loads.r3d]
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Company . CENTEK Engineering, INC. Apr 18, 2013
Designer 1 til, cfc 8:38 AM
Job Number @ 12047.C0O13 /Sprint CT54XC713CL&P # 2683 - Mast Checked By:

Member Distributed Loads (BLC 3 : Weight of Ice Only on PCS Struct) (Continued)

Member Label Direction Start Magnitude[k/ft,deg] End Magnitude{k/f... Start Location[ft,%] End Location[ft, %]
5 M1 Y -.003 -.003 36 0
6 M2 Y -003 -.003 4] 10
Member Distributed Loads (BLC 4 : NESC Heavy Wind on PCS Structure)
Member Label Direction Start Magnitudelk/ft deq] End Magnitudelk/f... Start Location[ft, %1 End Location[ft, %]
1 M1 X .007 .007 0 0
2 M2 X .008 .006 0 0
3 M1 X .003 .003 0 0
4 M2 X .003 .003 0 0
5 M1 X .004 .004 36 0
6 M2 X 004 .004 0 10

Member Distributed Loads {(BLC 5 : NESC Extreme Wind on PCS Structu)

Member Label Direction Start Magnitude[k/ft,deq] End Magnitude[k/f... Start Location[ft,%] End Location[ft,%]
1 M1 X .05 .05 0 0
2 M2 X .05 .05 0 0
3 M1 X .016 .016 0 0
4 M2 X 02 .02 0 0
5 M1 X .015 .015 36 0
6 M2 X .015 .015 0 10

Basic Load Cases

BLC Description Category X Gr...Y Gr...Z2 Grav... Joint Point Distri.. Area(.. Surfa...
1 Self Weight (PCS Mast) None -1
2 Weight of Appurtenances None 7 4
3 |Weight of Ice Only on PCS Struct None 7 6
4 NESC Heavy Wind on PCS Structure None 6 B
5 NESC Extreme Wind on PCS Structu None 3] B
Load Combinations

Description So... PDelta SRSS  BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLCFac..BLC Fac..BLCFac..
1 |NESC Heavy Wind on PCS ... [Yes 1115211531514 (25
2 [NESC Extremne Wind on PCS.[Yes 111 (2111511
3 Self Weight 1.1

Envelope Member Section Forces

Member Sec Axiallk] LC yShear[k] LC zSheark] LC Torquefk-ft] LC y-v Momen...1C z-z Momen...LC
1 M1 1 |max; 2.329 1 -.879 1 0 1 0 1 0 1 0 3
2 min| 1.0568 2| 2841 [ 2 0] 1 0 1 0 1 0 1
3 2 max;, .715 11 -1.139 | 1 0 1 0 1 0 1433008 | 2
4 min .325 2| -3.527 |2 Y] 1 0 1 0 1 10486 | 1
5 3 |max; -.408 21 -1.389 |1 0] 1 0 1 0 1173328 (2
8 min| -.899 11 4213 | 2 4 1 0] 1 8] 1123675 | 1
7 4 |max| 7.929 1 5.88 2 0] 1 0 1 0 11107883 | 2
8 min| 3.625 2 1.98 1 0] 1 0 1 0 1] 35244 | 1
9 5 max; 6.239 1 511 2 0 1 0 1 0 1 [ 50.566 | 2
10 min] 2.858 2 1.664 1 0 1 0 1 0 1116166 | 1

RISA-3D Version 9.1.0 [J:\Jobs\1204700.WHCO13 - CT54XC713\Calcs\Risa-3DANESC Loads.r3d] Page 4



Company . CENTEK Engineering, INC. Apr 18, 2013
Designer ol ofe 8:38 AM
Job Number  : 12047.CO13 /Sprint CT54XC713CL&P # 2683 - Mast Checked By:

Envelope Member Section Forces (Continued)

Member Sec Axiallk] LC ySheafk] LC zShearfk] LC Torquelk-fi] LC y-y Momen...LC z-zMomen...LC
11 M2 1 imax| 6.239 1 5.11 2 0 1 0 1 0 1| 560566 | 2
12 min| 2858 |2 1.664 1 0 1 0 1 0 1116166 | 1
13 2 |max{ 3.241 1 2257 |2 0 1 0] 1 0 1| 23707 | 2
14 min 1.44 2 735 1 0 1 0 1 0 1 7.489 1
15 3 |max; 2431 1 1.799 |2 0 1 0] 1 0 11 12.383 | 2
16 min| 1.087 | 2 .565 1 0 1 0 1 0 1 3.874 1
17 4 imax{ 1.681 1 14068 | 2 0 1 0] 1 0 1 3402 | 2
18 min| .761 2 439 1 0 1 0 1 0 1 1.063 1
19 5 |max 0 1 0] 1 0 1 0 1 0 1 0 1
20 min 0 1 0 1 0 1 0] 1 0 1 0 1

Envelope Member Section Stresses

Member Sec Axiallksi] LC y Shear[... LC z Shear[... LC y-Topfksi} LC y-Boflksi] LC z-Top[ksi] LC z-Botlksi} LC
1 M1 1 max| 135 11! -102 |1 0 1 0 1 0 1 0 1 0] 1
2 min] 062 [2] -33 (2 0 1 0 1 0 1 8] 1 0 1
3 2 |max| 042 [1] -132 |1 0 1]1-1914 (1| 6.041 |2 0 1 0 1
4 min| 019 (2] -41 2 0 11-6.041 (2] 1.914 | 1 0 1 0 1
5 3 lmax] -.024 |2 | -163 |1 0 1] 4321 (1]13.383 |2 0 1 0 1
6 min| -052 |1] -49 {2 0 11-13.383(2 | 4321 | 1 0 1 0 1
7 4 [max| .461 1| 684 |2 0 1]-6432 (119692 |2 0 1 0 i
8 min| 211 [2 .23 1 0 11196922 | 6432 | 1 0 1 0 1
9 5 max| .383 |1 | 594 |2 0 11-2951 19229 |2 0 1 0 1
10 min| 166 | 2] .194 11 0 11-9229 (2| 2951 |1 0 1 0 1
1" M2 1 imax] 459 11| 751 |2 0 1] 472 [1]14764 |2 0 1 0 1
12 min| .21 21 245 |1 0 11-14.76412 | 472 |1 0 1 0 1
13 2 Imax| 238 |1 .332 |2 4 11-2187 116822 |2 0 1 4] 1
14 min| 106 (2! .108 |1 0 116922 (21 2187 |1 0 1 0 1
15 3 max| 179 (1! 264 (2 0 11-1131 111 3616 |2 0 1 8] 1
16 min| .08 2! 083 |1 (¥ 11-3616 12 1.131 |1 0 1 0 1
17 4 Imax| 124 (1 207 |2 0 1] -31 11 993 (2 0 1 0 1
18 min| 056 |12: 064 |1 ¢ 1] -993 12 .31 1 0 1 4] 1
19 5 [max 0 1 0 1 0] 1 0] 1 0 1 0 1 0 1
20 min 0 1 0 1 0 1 1] 1 0 1 0 1 0 1

Envelope Joint Reactions

Joint Xkl LC YK LC ZK]  LC MX[kfi]] LC MY[kfi] LC MZikfi] LC
1 |BOT CONN|max| 2.841 2 | 2.329 1 0 1 0 1 0 1 0 1
2 min{ .879 1 1.058 2 ¢ 1 0 1 8] 1 0 1
3 |TOP CONNjmax| -3.639 | 1 | 10.442 1 0 1 0 1 0 1 0 1
4 min{ -10.778 1 2 | 4.767 2 1] 1 0 1 0 1 0 1
5 Totals: max| -2.76 |1 [ 12.772 1 0 1
6 min| -7.938 | 2 | 5.825 2 0 1

Envelope Joint Displacements

Joint X [in] LC Y Jin] LC Z[in} LC X Rotation... LC Y Rotation... LC Z Rotation... LC
1 |BOT _CONNimax 0 1 0 2 0 1 0 1 0 1 14.686e-3| 2
2 min 0 2 D 1 0 1 0 1 0 1 11.498e-3] 1
3 |TOP _CONN|max 0 2 0 2 0 1 0 1 0 1 |-3.298e-3| 1

RISA-3D Version 89.1.0 [J:\Jobs\1204700.WINCO 13 - CTH4XC713\Calcs\Risa-3D\NESC Loads.r3d] Page 5



Company : CENTEK Engineering, INC. Apr 18, 2013
Designer i, cfc 8:38 AM
Job Number  : 12047.C013 /Sprint CT54XC713CL&P #2683 - Mast Checked By:

Envelope Joint Displacements {(Continued)

Joint X [inl LC Y lin} LC 2 [in] LC X Rotation... LC Y Rotation... LC Z Rotation... LG
4 min 0 1 0 1 0 1 0 1 0 1 [-1.019e-2| 2
5 SPLICE (max| 2127 |2 0 2 0 1 0 1 0 1 -6.201e-3| 1
6 min| .69 1] -002 |1 0 1 0 1 0 1 [-1.914e-2| 2
7 JTOP MASTmax| 8636 ;2 | -002 |2 0 1 0 1 0 1[-832e-3|1
8 min| 2789 (1| -004 |1 0 1 0 1 0 1 -2.584e-2| 2
9 |CL SPRINT|max| 7603 {2 | -002 |2 0 1 0 1 0 1 i-8.317e-3| 1
10 min| 2456 |1 | -004 |1 0 1 0 1 0 1 [-2.583e-2| 2
11 CLATT |max| 3514 (2| -001 |2 0 1 0 1 0 1 i-7.415e-3| 1
12 min| 1138 {1 | -003 |1 0 1 0 1 0 1 -2.296e-2| 2

Envelope AISC ASD Steel Code Checks

Member _ Shape Code Check Log[ft] LC_Sh...Loc[ft] .....Fa... Ft[ksil Fb y-y [ksil Fb........ ... AS...
1 M1 [HSS16... 756 26.8.] 2 104180.321] [2[15..] 252 27.72 27t 6l...H2..
2 M2 |PIPE_1... 849 0 |2 1054 o |[2l14.] 21 23.1 23.1) 1gl. H1.

RISA-3D Version 9.1.0 [J\Jobs\1204700.WNCO 13 - CT64XC713\Calcs'\Risa-3D\NESC Loads.r3d] Page 6



Company . CENTEK Engineering, INC. Apr 18, 2013

Designer . tjl, cfe 8:38 AM

Job Number : 12047.CO13 /Sprint CT54XC713CL&P # 2683 - Mast Checked By:
Joint Reactions

LC Joint Labei X [k] Y [kl Z [k} MX [k-ft] MY [K-ft] MZ [k-ft]

1 1 BOT CONN .879 2.329 0 0 0 0

2 1 TOP CCNN -3.639 10.442 0 0 0 0

3 1 Totals: -2.76 12.772 0

4 1 COG (fi): X0 Y: 36.053 Z: 0

RISA-3D Version 8.1.0 [J:\Jobs\1204700.WNCO13 - CT54XC713\Calcs\Risa-3D\NESC Loads.r3d] Page 7



Company . CENTEK Engineering, INC. Apr 18, 2013
Designer il ofe

8:40 AM
Job Number  : 12047.CO13 /Sprint CT54XC713CL&P # 2683 - Mast

Checked By:
Joint Reactions
LC Joint Label X k] Y [k] ZIk MX [k-fi] MY [k-ft] MZ [k-ft]
1 2 BOT CONN 2.841 1.058 0 0 0 0
2 2 TOP_CONN -10.779 4.767 0 0 0 0
3 2 Totals: -7.938 5.825 0
4 2 COG (ft): X0 Y: 36.07 Z2:0

RISA-3D Version 9.1.0 [J\Jobs\1204700.WNINCO13 - CT54XC713\Calcs\Risa-3D\NESC Loads.r3d] Page 8
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Loads: LC 1, NESC Heavy Wind on PCS Structure
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CENTEK Engineering, INC.
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LC #1 Loads

Apr 18, 2013 at 8:38 AM
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| Results for LC 1, NESC Heavy Wind on PCS Structure
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Subject: Coax Cable on CL&P Pole # 2683

Location: Brookfield, CT

Prepared by: T.J.L Checked by: C.F.C.
Rev. 0: 4/17/13 Job No. 12047.CO13

Coax Cable on CL&P Pole (Below 50-ft AGL)

Distance Between Coax Cable Attach Points =

10
10
Coaxia Cable Span = CoaxSpan = |10 | -ft (User Input)
10
10
Diameter of Coax Cable = Dcoax1 = 1.55In (User Input)
Weight of Coax Cable = Wigaxt = 0.68-pif (User Input)
Number of Ccax Cables = Neoaxt = 33 (User lnput) 15AT&T Cables and
18 Sprint Cables
Number of Projected Coax Cables = NP oax = 4 (User Input)
Extreme Wind Pressure = qz = 28 6.psf (User Input)
Heavy Wind Pressure = p:= 4psf (User Input)
Radial Ice Thickness = Ir== 0.5-in (User Input)
Radial Ice Density = Id = 56-pcf (User Input)
Shape Factor = Cdoggy = 1.45 (User Input)
Overload Factor for NESC Heavy Wind Load = =
: OFw = 23 (User Input)
Overicad Factor for NESC Extreme Wind Load = F =1
v EW 8 (User Input)
Overload Factor for NESC Heavy Veatca Load = =4
Y OFy=15 Hileerdoi)
Overicad Factor for NESC Extreme Verticd Load = Foy =
k& o OF gy =10 (User Input)
Wind Area with Ice = Ajce = (NPcca::TDcoaxT + 2-Ir} =7.2in
Wind Area without | ce = A= (NpcoaxTDcoaﬂ) =6.2-in
= ™ 2 2 2
Ice Area pe Lner Ft = Agcoa)d = Z .[(Dm1 + 2-1r} - Degaxd ] = 0022ft
Weight of Ice onAll Coax Cables = Wice= Algga 10 Nogaxq = 41-0lf

Coax Cable on CL&P Pole Below 50-ft.xmed.xmcd Page 9.0.1-1




C s N T — K anginesring Subject: Coax Cable on CL&P Pole # 2683

Centered on Solutions erTRLCeniTkeng Lo g
%2 Ko th Brantord Raosd PO BN L::Im Location: Brookfield 3 CT
Branford, CT OG04 F 101 488 8887

Prepared by: T.J.L Checked by: C.F.C.
Rev. 0: 4117113 Job No. 12047.CO13

Heavy Vertical Load =

Heavyygr = [(Ncoax1'wcoax1 + Wice)'COE‘XSpan'OFHV]

Heavy Tamsverse Load =

\ 947 87
HeavyTrgng = (pAice'Cdcoax'Coa"Span'OFHw) - -
Heavyyert = | 947 |1 Heavyrans = | 87 |Ib
947 87
947 87
Extreme Vertical Load =
Extremey;g = [(NcoaxTWcoaJﬂ)'COExSpan‘OFE\EI
Extreme Transverse Load = 218 214
218 214
ExtremeTrans = (%A Cboa) Coaspan OFw] Extremeyert = | 218 |Ib Extremegns = | 214 |Ib

218 214
218 214

Coax Cable on CL&P Pole Below 50-ft.xmcd.xmcd Page 9.0.1-2



C — N T e, K e, Subject: Coax Cable on CL&P Pole # 2683

Centered on Solulions  wreme

niskeng com o
42 Navth Brantord Raad ©-0 208 4K8-DLBD Location: Brookfield, CT
Eranford, T 06405 F (201 488 BSSY

Prepared by: T.J.L Checked by: C.F.C.
Rev. 0: 4/17/13 Job No. 12047.CO13

Coax Cable on CL&P Pole (Above 50-ft AGL)

Distance Between Coax Cable Attach Points =

10
: 10
Coaxial Cable Span = coaxSpan = ft (User Inout)
10
10
Diameter of Coax Cable = Dggaxq = 1.55in (User Input)
Weight of Coax Cable = Wegaxt = 0.66-pf (User Input)
Number of Coax Cables = Neoaxt = 15 (UserInput)  15AT&T Cables
Sprint Cables on PCS Mast
Number of Projected Coax Cables = NP gax = 2 (User Input) el
Extreme Wind Pressure = qz = 28.6-psf (User Input)
Heavy Wind Pressure = p:= 4-psf (User Input)
Radial lce Thickness = Ir= 0.5-in (User Input)
Radial Ice Density = Id:= 56-pcf (User Input)
Shape Factor = Cdgogy = 145 (User Input)
Overload Factor for NESC Heavy Wind Load = F =2
i OF py=.2 (User Input)
Overload Factor for NESC Extreme Wind Load = =
OFgiy =10 (User Input)
Overload Factor for NESC Heavy Verfcal Load = Finy= 1.
. SRR L2 (User Input)
Overload Factor for NESC Extreme Verticd Load = =
OFgy=1.0 (User Input)
Wind Area with Ice = Ajgai= (NpcoaxT T— 2.|;) = 4.1.n
Wind Area wit hout e = A= (NPgoaxDogxt) = 3.1in
Ice Area per Liner Ft = Alggayt = %'[(Dcoaﬂ + 2-Ir)2 - Dcca::12:| - 00228
Weight of Ice onAll Coax Cables = Wice= Alggaxt16-Negay1 = 19-pif

Coax Cable on CL&P Pole Above 50-ft. xmcd.xmed Page 9.0.2-1




C el N T — K L Subject: Coax Cable on CL&P Pole # 2683

Centered on Soiutions e cenisbengion ;
632 Karth Branford Raad £ 1208 SR8 DSBO Location: Brookfield, CT
Beanford, CT 06104 F raoL 488 8587

Prepared by: T.J.L Checked by: C.F.C.
Rev. 0: 4/17/13 Job No. 12047.CO13

Heavy Vertical Load =

HeaWyert = [ (Nooaxt Weoaxt + Wice)-CoaXspanOF Hy |

Heavy Tarsverse Load =

Heawy Trans = (pAiceCdcoax'Coa"Span‘OFHW) 430 50
Hi e Ib H =0 b
€aVY\ /ot = eavy =
Vert 430 Trans 50
430 50
Extreme Vertical Load =
Extremeyen = [(Ncoax1'wcoax1)'coax5pan'OFEVZ|
Exreme Transverse Load =
99 107
= A 4 .OF 99 107
Extremerygng [(U«ZA Cdooax) Coaxgpan O EW] Extremey /ot = b Extremeans = b
99 107
99 107

Coax Cable on CL&P Pole Above 50-ft.xmcd.xmed Page 9.0.2-2



Centek Engineering Inc, Project: "cl&p structure # 2683"
PLS-POLE Version 11.11, 8:51:58 AM Thursday, Aprit 18, 2013
Undeformed geometry displayed
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CENT EK Subject:

Centered on Solutions e cembsengcon .
612 Narth Branford Rauad P21 2051 A58 DRE0 Location:

Branford, CT 06104 F 208) 488 BARY

Rev. 0: 4/18/13

Anchor Bolt Analysis
CL&P Pole #2683

Brookfield, CT

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

Job No. 12047.CO13

Anchor Bolt Analysis:
Input Data:

Bolt Force:

Maximum Tensile Force =

Anchor Bolt Data

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

Bolt Modulus =

Diameter of Archor Balfs =

Threads per Inch =

Anchor Bolt Analysis:

Calculated Anchor Bot Properties:

Net Area of Baolt =

Bolt Tension Check:

Allowable Tensile Force (Net Area) =

Boit Tension % of Capacity =

Condition1 =

Anchor Boits.xmcd.xmcd

Thax = 85.9-kips (User Input from PLS-Pale)

N:= 12 (User Input)
I:= 3.0-in (User Input)
F = 100-ksi (User Input)
Fy = 75-ksi (User Input)
E := 29000 ksi (User Input)
D:= 2.25in {(User Input)
n=45 (User Input)

T 09743in)? 2
Ap= 4 {D-————| =3248in

TALLNet = 1.0-(AnFy) = 243,576 Kips

TMax

— - 3527%
TALL Net

T
Max
Condition1:= iff ———— < 1.00,"OK","Overstressed"
TALL.Net

Condition1 = "OK"

Page 9.2-1
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DT A TR e A e Py @
[ Triple Band Dual Polarized Antenna, 806-1995, 65deg, 16-18dBi, 1.8m, VET, 0-10deg, 0.5m AISG Cable | —
B

: Product Description

This antenna is an ideal choice for dual band site upgrade for high traffic areas. It features 4

ports in 1900 MHz and 2 ports in 800 MHz.

Features/Benefits

« Variable electrical downtilt — provides enhanced precision in controlling intercell

interference. The tilt is infield adjustable 0-10 deg.

* High suppression of all upper sidelobes (Typically < 18 dB)

*Independent control of electrical downtilt for 800 and PCS bands

» Remote tilt — AISG compatible
¢ Low profile for low visual impact
* Quick and easy to adjust

*High front-to-back ratio

Technical Specifications

Electrical Specifications

Frequency Range, MHz 806-869 1850-1995 1850-1995
Harizontal Beamwidth, deg 65 65 65
Vertical Beamwidth, deg 11.5 5.5 5.5
Electrical Downtilt, deg 0-10

Gain, dBi (dBd) 15.5 (13.4) 18.0 (15.9) 18.0(15.9)
1st Upper Sidelobe Suppression, dB, typ. @ T0° & T8° >18

Front-To-Back Ratio, dB, @ 180° + 15° >30 >27 >27
Polarization Dual pol +/-45°

Return Loss, dB > 14

Isolation between Ports, dB >28

3rd Order IMP @ 2 x 43 dBm, @ 2 min. duration >110

Cross Polar Discrimination (XPD) 0°, dB >15 >20 >20
Cross Polar Discrimination (XPD) + 60°, dB >9.5 >11 >11
HBW Squint accross same band ports, © +5

Impedance, Ohms 50

Maximum Power Input, W 250

Lightning Protection

Direct Ground

Connector Type

(6) 7-16 DIN Female

Mechanical Specifications
Dimensions - HxWxD, mm (in)

1829 x 302 x 178 (72.0x 11.8x7)

Weight w/o Mtg Hardware, kg (Ib)

25.8 (57)

Radome Material

ASA

Radome Color

Light Grey RAL7035

Mounting Hardware Material

Diecasted Aluminum and Galvanized Steel

Ordering Information
Mounting Hardware

APM40-2 Downtilt Kit

AISG System Cable

0.5 m, included

Mounting Pipe Diameter, mm (in)

60-120 (2.4-4.7)

Mounting Hardware Weight, kg (Ib)

3.4 (7.5)

All information contained in the present datasheet is subject to confirmation at time of ordering.

RFS The Clear Choice®

APXVSPP18-C Rev: P2

Print Date: 31.8.2011

Please visit us on the internet at http://www.rfsworld.com

Radio Frequency Systems




EBI Consulting

A environmental | engineering | due diligence

RADIO FREQUENCY EMISSIONS ANALYSIS REPORT
EVALUATION OF HUMAN EXPOSURE POTENTIAL
TO NON-IONIZING EMISSIONS

Sprint Existing Facility

Site ID: CT54XC713

NU Pole # 2683 Brookfield
761 Federal Street
Brookfield, CT 06804

May 29, 2013

EBI Project Number: 62136525

21 B Street " Burlington, MA 01803 Tel: (781) 273.2500 Fax: (781) 273.3311



WEBI Consulting

environmental | engineering | due diligence

May 29, 2013

Sprint

Attn: RF Engineering Manager

1 International Boulevard, Suite 800
Mahwah, NJ 07495

Re: Emissions Values for Site: CT54XC713 — NU Pole # 2683 Brookfield

EBI Consulting was directed to analyze the proposed upgrades to the existing Sprint facility located at
761 Federal Street, Brookfield, CT, for the purpose of determining whether the emissions from the
proposed Sprint equipment upgrades on this property are within specified federal limits.

All information used in this report was analyzed as a percentage of current Maximum Permissible
Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The
FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (LW/cm?2).
The number of WW/cm?2 calculated at each sample point is called the power density. The exposure limit
for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging
Services use different frequency bands each with different exposure limits, therefore it is necessary to
report results and limits in terms of percent MPE rather than power density.

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure
rules, 47 CFR 1.1307(b)(1) — (b)(3), to determine compliance with the Maximum Permissible Exposure
(MPE) limits for General Population/Uncontrolled environments as defined below.

General population/uncontrolled exposure limits apply to situations in which the general public may be
exposed or in which persons who are exposed as a consequence of their employment may not be made

fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore,
members of the general public would always be considered under this category when exposure is not
employment related, for example, in the case of a telecommunications tower that exposes persons in a
nearby residential area.

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square
centimeter (WW/cm?). The general population exposure limit for the cellular band is approximately 567
uW/em?, and the general population exposure limit for the PCS band is 1000 pW/cm®. Because each
carrier will be using different frequency bands, and each frequency band has different exposure limits, it
is necessary to report percent of MPE rather than power density.
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a
consequence of their employment and in which those persons who are exposed have been made fully
aware of the potential for exposure and can exercise control over their exposure. Occupational/controlled
exposure limits also apply where exposure is of a transient nature as a result of incidental passage through
a location where exposure levels may be above general population/uncontrolled limits (see below), as
long as the exposed person has been made fully aware of the potential for exposure and can exercise
control over his or her exposure by leaving the area or by some other appropriate means.

Additional details can be found in FCC OET 65.

CALCULATIONS

Calculations were done for the proposed upgrades to the existing Sprint Wireless antenna facility located
at 761 Federal Street, Brookfield, CT, using the equipment information listed below. All calculations
were performed per the specifications under FCC OET 65. All calculations were performed assuming the
main lobe of the antenna was focused at the base of the tower to present a worst case scenario. Actual
values seen from this site will be dramatically less than those shown in this report. For this report the
sample point is the top of a 6 foot person standing at the base of the tower.

For all calculations, all emissions were calculated using the following assumptions:

1) 2 CDMA Carriers (1900 MHz) were considered for each sector of the proposed installation.

2) 1 CDMA Carrier (850 MHz ) was considered for each sector of the proposed installation

3) All radios at the proposed installation were considered to be running at full power and were
uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC
OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated
value at each sample point, all power levels emitting from the proposed antenna installation
are increased by a factor of 2.56 to account for possible in-phase reflections from the
surrounding environment. This is rarely the case, and if so, is never continuous.

4) For the following calculations the sample point was the top of a six foot person standing at
the base of the tower. The actual gain in this direction was used per the manufactures
supplied specifications.

5) The antenna used in this modeling is the APXVSPP18-C-A20. This is based on feedback
from the carrier with regards to anticipated antenna selection. This antenna has a 15.9 dBd
gain value at its main lobe at 1900 MHz and 13.4 dBd at its main lobe for 850 MHz. All
calculations were performed assuming the main lobe of the antenna was focused at the base
of the tower to present a worst case scenario.
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6) The antenna mounting height centerline of the proposed antennas is 110.67 feet above
ground level (AGL)

7) Emissions values for additional carriers were taken from the Connecticut Siting Council
active database. Values in this database are provided by the individual carriers themselves.

All calculation were done with respect to uncontrolled / general public threshold limits
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Summary

All calculations performed for this analysis yielded results that were well within the allowable limits for
general public exposure to RF Emissions.

The anticipated Maximum Composite contributions from the Sprint facility are 20.424 % (6.808% trom
each sector) of the allowable FCC established general public limit considering all three sectors
simultaneously sampled at the ground level.

The anticipated composite MPE value for this site assuming all carriers present is 52.584 % of the
allowable FCC established general public limit sampled at the ground level. This is based upon values
listed in the Connecticut Siting Council database for existing carrier emissions

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that
carriers over a 5% contribution to the composite value will require measures to bring the site into
compliance. For this facility, the composite values calculated were well within the allowable 100%
threshold standard per the federal government.
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Scott Heffernan

RF Engineering Director
EBI Consulting

21 B Street
Burlington, MA 01803
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Loads: LC 2, NESC Extreme Wind on PCS Structure
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Resulits for LC 2, NESC Extreme Wind on PCS Structure
Z-moment Reaction units are k and k-ft
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