STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL

Ten Franklin Square, New Britain, CT 06051

Phone: (860) 827-2935 Fax: (860) 827-2950
E-Mail: siting.council@ct.gov
www.ct.gov/csc

July 28, 2009

Jennifer Young Gaudet
HPC Development LLC
53 Lake Avenue Ext.
Danbury, CT 06811

RE:  EM-T-MOBILE-035-090710 - Omnipoint Communications Inc. (T-Mobile) notice of intent to
modify an existing telecommunications facility located at 3 Mechanic Street, Darien, Connecticut.

Dear Mrs. Gaudet:

The Connecticut Siting Council (Council) hereby acknowledges your notice to modify this existing
telecommunications facility, pursuant to Section 16-50j-73 of the Regulations of Connecticut State Agencies.

The proposed modifications are to be implemented as specified here and in your notice received July 10,
2009, including the placement of all necessary equipment and shelters within the tower compound. The
modifications are in compliance with the exception criteria in Section 16-50j-72 (b) of the Regulations of
Connecticut State Agencies as changes to an existing facility site that would not increase tower height, extend
the boundaries of the tower site, increase noise levels at the tower site boundary by six decibels, and increase
the total radio frequencies electromagnetic radiation power density measured at the tower site boundary to or
above the standard adopted by the State Department of Environmental Protection pursuant to General Statutes
§ 22a-162. This facility has also been carefully modeled to ensure that radio frequency emissions are
conservatively below State and federal standards applicable to the frequencies now used on this tower.

This decision is under the exclusive jurisdiction of the Council. Please be advised that the validity of this
action shall expire one year from the date of this letter. Any additional change to this facility will require
explicit notice to this agency pursuant to Regulations of Connecticut State Agencies Section 16-50§-73. Such
notice shall include all relevant information regarding the proposed change with cumulative worst-case
modeling of radio frequency exposure at the closest point of uncontrolled access to the tower base, consistent
with Federal Communications Commission, Office of Engineering and Technology, Bulletin 65. Any
deviation from this format may result in the Council implementing enforcement proceedings pursuant to
General Statutes § 16-50u including, without limitation, imposition of expenses resulting from such failure
and of civil penalties in an amount not less than one thousand dollars per day for each day of construction or
operation in material violation.

Thank you for yewt attengion and cooperation.

EXecutive Director
SDP/MP

¢: The Honorable Evonne M. Klein, First Selectman, Town of Darien
David J. Keating, Zoning Enforcement Officer, Town of Darien
Daniel J. Garstka, Senior Engineer — Transmission Projects, CL&P
Hans Fiedler, T-Mobile

P AveS

GAEMT-MOBILE\Darien\dc72409Mecharis .DOC Ac%

CONNECTICUT SITING COUNCIL



T - -Mobile-

T-Mobile USA Inc.

35 Griftin Rd South, Bloomfield, CT 06002-1853
Phone: (860) 692-7100

Fax: (860) 692-7159

Technical Memo

To: Maxton
From: Farid Marbouh - Radio Frequency Engineer
cc: Jason Overbey
Subject: Power Density Report for CT11290C
Date: June 22, 2009

1. Introduction:

This report is the result of an Electromagnetic Field Intensities (EMF - Power Densities) study for the T-Mobile antenna installation on a
Utility Lattice Towe at 3 Mechanic Street, Darien, CT. This study incorporates the most conservative consideration for determining the
practical combined worst case power density levels that would be theoretically encountered from locations surrounding the transmitting
location.

2. Discussion:
The following assumptions were used in the calculations:

1) The emissions from T-Mobile transmitters are in the (1940-1949.8), (2140-2145), (2110-2120)MHz frequency Band.

2) The antenna array consists of three sectors, with 1 antenna per sector.

3) The model number for GSM antenna is APX16DWV-16DWV.

3) The model number for UMTS antenna is APX16DWV-16DWV.

4) GSM antenna center line height is 120 ft.

4) UMTS antenna center line height is 120 ft.

5) The maximum transmit power from any GSM sector is 2565.19 Watts Effective Radiated Power (EiRP) assuming 8 channels per sector.

5) The maximum transmit power from any UMTS sector is 2559.12 Watts Effective Radiated Power (EiRP) assuming 2 channels per sector.

6) All the antennas are simultaneously transmitting and receiving, 24 hours a day.

7) Power levels emitting from the antennas 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.

8) The average ground level of the studied area does not change significantly with respect to the transmitting location.

Equations given in "FCC OET Bulletin 65, Edition 97-01" were then used with the above information to perform the calculations.

3. Conclusion:

Based on the above worst case assumptions, the power density calculation from the T-Mobile antenna installation on a Utility Lattice Towe at 3 Mechanic
Street, Darien, CT, is 0.08651 mW/cm”2. This value represents 8.651% of the Maximum Permissible Exposure (MPE) standard of 1 milliwatt per square

centimeter (mW/cm”2) set forth in the FCC/ANSI/IEEE C95.1-1991. Furthermore, the proposed antenna location for T-Mobile will not interfere with existing
public safety communications, AM or FM radio broadcasts, TV, Police Communications, HAM Radio communications or any other signals in the area.

VoiceStream Wireless Corporation Proprietary
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Connecticut Siting Council JUL 10 e &
10 Franklin Square CONNECTIO
New Britain, Connecticut 06051 Sl T[Né E%E%:I%TL

Attn: Mr. S. Derek Phelps, Executive Director

Re: Omnipoint Communications, Inc. — exempt modification
3 Mechanic Street, Darien, Connecticut

Dear Mr. Phelps:

This letter and attachments are submitted on behalf of Omnipoint Communications, Inc.
(also referred to herein as “T-Mobile”). T-Mobile is enhancing the capabilities of its wireless
system in Connecticut by implementing UMTS technology. In order to do so, T-Mobile will
modify antenna and equipment configurations at a number of its existing sites. Please accept this
letter and attachments as notification, pursuant to R.C.S.A. Section 16-50j-73, of construction
which 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 Darien.

T-Mobile plans to modify the existing wireless communications facility on CL&P
structure No. 1068 located at 3 Mechanic Street, Darien (coordinates 41°47°04” N, -72°30°42”
W). The pole is owned by CL&P, and the underlying ground is owned by the State of
Connecticut Department of Transportation. Attached are a compound plan and elevation
depicting the planned changes, and documentation of the structural sufficiency of the tower to
accommodate the revised antenna configuration. Also included is a power density calculation
reflecting the modification to T-Mobile’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. The height of the structure will not be increased. Both T-Mobile’s existing and
proposed antennas will be located at an approximate center line of 120° AGL. The tower,
which is 115” in height, currently supports an 18°8” pipe mast on which T-Mobile’s three
panel antennas and six TMAs are mounted. The pipe mast will be replaced with a 17°6”
pipe mast, on which three different panel antennas and three TMAs will be mounted. Six
additional coaxial cables will be added. The proposed modifications will not extend the

53 Lake Avenue Ext. » Danbury » CT » 06811 » www.hpcdevelop.com



Mr. S. Derek Phelps
July 9, 2009

Page 2

height of the structure; there will be a slight decrease in the overall height due to the
change in size of the pipe mast.

2. The proposed changes will not extend the site boundaries. T-Mobile will remove
its three existing equipment cabinets and install two cabinets on the existing concrete pad.
Thus, there will be no effect on the site compound.

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 power density calculation, T-Mobile’s operations at the site will
result in a power density of 8.6505%.

Please feel free to call me at (860) 798-7454 with questions concerning this matter.

Thank you for your consideration.

Respectfully yours,
Dkt

Jennifer Young det

cc: Honorable Evonne Klein, First Selectman, Town of Darien
State of Connecticut Department of Transportation (underlying property owner)

Attachments
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Structural Analysis of PCS

T-Mobile:

Mast and CL&P Pole

CT11290-Darien Downtown & Rt-1

CL&P Structure No. 1068
115’ Electric Transmission Pole
and proposed 17’-6” PCS Mast

3 Mechanic Street,
Darien, CT

Natcomm Project No. 08174.C0O.03

Rev 1: June 10, 2009

Prepared for:

HPC Development, LLC
53 Lake Ave Ext
Danbury, CT 06811

p: 203.488.0580
f: 203.488.8587
w: nat-eng.com
63-2 N. Branford Rd
Branford, CT 06405



Natcomm, Inc.

Structural Analysis — T-Mobile: CT-11290-Darien Downtown & Rt-1
CL&P Structure # 1068

Darien, CT

Rev 1 ~June 10, 2009

Table of Contents

SECTION 1 - REPORT

= INTRODUCTION

= PRIMARY ASSUMPTIONS USED IN THE ANALYSIS

= ANALYSIS

= DESIGN BASIS

= RESULTS

= CONCLUSIONS

SECTION 2 - CONDITIONS & SOFTWARE

» STANDARD ENGINEERING CONDITIONS

= GENERAL DESCRIPTION OF STRUCTURAL ANALYSIS PROGRAMS
= RISA3-D
= PLS POLE

SECTION 3 - DESIGN CRITERIA

= CRITERIA FOR DESIGN OF PCS FACILITIES ON OR EXTENDING ABOVE
METAL ELECTRIC TRANSMISSON TOWERS

= NU DESIGN CRITERIA TABLE

= PCS SHAPE FACTOR CRITERIA

= WIRE LOADS SHEET

SECTION 4 - DRAWINGS

» EL-1 TOWER AND MAST ELEVATION
= MC-1 MAST CONNECTION DETAILS

= N-1 STRUCTURAL SPECIFICATIONS

SECTION 5 - EIA/TIA-22-F LOAD CALCULATIONS FOR PCS MAST
DESIGN

» PCS MAST WIND & ICE LOAD

= ANTENNA WIND & ICE LOAD

» TMAWIND & ICE LOAD

« MOUNT WIND & ICE LOAD

» COAX CABLE WIND & ICE LOAD

TABLE OF CONTENTS

TOC-1



Natcomm, Inc.

Structural Analysis — T-Mobile: CT-11290-Darien Downtown & Rt-1
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Natcomm, Inc.

Structural Analysis — T-Mobile: CT-11290-Darien Downtown & Rt-1
CL&P Structure # 1068

Darien, CT

Rev 1 ~ June 10, 2009

Introduction

The purpose of this report is to analyze the existing 18'-8" pipe mast and 115’ CL&P structure located at
3 Mechanic Street in Darien, CT for the proposed antenna and equipment upgrade by T-Mobile.

The proposed loads consist of the following:

=  T-MOBILE (Existing to be removed):
Antennas: Three (3) panel antennas and six (6) TMA’s with a RAD center elevation of 120-ft
above the tower base plate.

=  T-MOBILE (Existing to remain):
Coax Cables: Six (6) 1-1/4" & coax cables.

= T-MOBILE (Proposed):
Antennas: Three (3) RFS APX16DWV-DWVS-E-A20 quad pole panel antennas and
three (3) RFS ATMAA1412D-1A20 Twin TMA’s mounted on a PCS mast with a RAD
center elevation of 120-ft above the tower base plate.

Coax Cables: Six (6) 1-1/4” & coax cables running outside the pipe mast. Coax
arrangement and orientation on the antenna mast and CL&P utility pole per the coax
layout on Drawing EL-1 found in Section 4 of this report.

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.

All proposed antenna mounts are modeled as listed above.

All coaxial cable will be installed within the pipe mast unless specified otherwise.

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.

All proposed pipe mast members will be as specified in the construction documents to be

prepared by Natcomm, Inc.

* Pipe mast and utility pole will be in plumb condition.

*  Utility pole was properly installed and maintained and all members were properly designed,
detailed, fabricated, and installed and have been properly maintained since erection.

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

REPORT SECTION 1-1



Natcomm, Inc.

Structural Analysis — T-Mobile: CT-11290-Darien Downtown & Rt-1
CL&P Structure # 1068

Darien, CT

Rev 1 ~ June 10, 2009

Analysis

Structural design of the proposed PCS Mast Structure was independently completed using the current
version of RISA-3D computer program licensed to Natcomm, Inc.

The existing mast consisting of a 4.5" dia. x 18'-8" long SCH. 40 pipe connected at two points to the
existing tower 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 structure 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 Steel 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 EIA-222-F-1996, ASCE Manual No. 72 ~ “Design of Steel
Transmission Pole Structures Second Edition”, NESC C2-2007 and Northeast Utilities Design Criteria.

The CL&P structure, considering existing and future conductor and shield wire loading, with the proposed
antenna mast was analyzed under two conditions:
=  UTILITY STRUCTURE ANALYSIS

The purpose of this analysis is to determine the adequacy of the existing utility structure 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...........oocooeviivie i, 4.0 psf
Vertical Overload Capacity Factor............. 1.50
Wind Overload Capacity Factor................ 2.50
Wire Tension Overload Capagcity Factor...... 1.65
Load Case 2: NESC Extreme

Wind Speed..........cuveveeeiieeeieiene e 110 mph "
Radial Ice Thickness...............cooevueenn... 0"

Note 1:  NESC C2-2007, Section25, Rule 250C: Extreme Wind
Loading, 1.25 x Gust Response Factor (wind speed: 3-
secong gust)

REPORT SECTION 1-2




Jr—

Natcomm, Inc.

Structural Analysis — T-Mobile: CT-11290-Darien Downtown & Rt-1
CL&P Structure # 1068

Darien, CT

Rev 1 ~June 10, 2009

= ANTENNA MAST ANALYSIS

The antenna mast pipe, appurtenances and connections to the utility pole 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:

Wind SPeed.........couvevieeeieiiiiieerie, 85 mph @

Radial Ice Thickness...................ocoeeni 0”

Load Case 2:

Wind Pressure.............ccovviiiiiiinin, 75% of 85 mph wind pressure
Radial Ice Thickness.................cccecvin. 0.5"

Note 2:  Per NU Mast Design Criteria Exception 1.
Results

=  PIPE MAST

The existing pipe mast was determined to be structurally inadequate. Replacement of the
existing antenna mast with a 4.5” dia. x 17°-6” long SCH. 80 Pipe, conforming to ASTM
AS53, Grade B, F, = 35 ksi specifications will be required.

=  UTILITY STRUCTURE

This analysis finds that the subject utility structure is adequate to support the
proposed antenna mast and related appurtenances. The structure 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 91.20% occurs in the utility pole base plate under the NESC Extreme
loading condition.

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

. Stress Ratio
Tower Section Component (percentage of capacity) Result
Tube Number 4 0'-15.08’ 90.58% PASS
BASE PLATE:
The base plate was found to be within allowable limits from the PLS output based on 10
bend lines.
Tower Component Design Limit Stress Ratio . Result
(percentage of capacity)
Base Plate Bending 91.20% PASS
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= FOUNDATION AND ANCHORS

The existing foundation consists of an 6-ft & x 18-ft long reinforced concrete cassion.
The base of the tower is connected to the foundation by means of (12) 2.25"@%, ASTM
A432 Grade 60 anchor bolts embedded approximately 5.5-ft into the concrete foundation
structure.

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

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

. Overturning
Load Case Transverse Axial Moment
NESC Heavy Wind 16.44 kips | 43.3 kips 1479.27 ft-kips
NESC Extreme Wind 26.32 kips | 22.18 kips 2026.91 ft-kips
NESC Heavy Wind . . .
w/ Broken Wire 15.6 kips | 42.15 kips 1385.63 ft-kips

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

; - Stress Ratio
Tower Component | Design Limit (percentage of capacity) Result
Anchor Bolts Tension 89.89% PASS
FOUNDATION:
The foundation was found to be within allowable limits based on original tower design
reaction.
i Original Design | proposed Design
Reaction Type Reaction ) Igeaction > 9 Result
Compression 25.2 kips 22.18 kips PASS
Shear 29.5 Kips 26.32 kips PASS
Moment 28973 in-Kips 24322.92 in-kips PASS
Note 1:  Original design reactions taken from drawing no. 01153-5004-3.

Note 2:

REPORT

Proposed design reactions taken from NESC Extreme Wind load case.

SECTION 1-4



Natcomm, Inc.

Structural Analysis — T-Mobile: CT-11290-Darien Downtown & Rt-1
CL&P Structure # 1068

Darien, CT

Rev 1 ~June 10, 2009

Conclusions

This analysis shows that the subject utility structure is adequate to support the replacement antenna
mast and related appurtenances.

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

Please feel free to call with any questions or comments.

“iﬁgzsat?élé{/

Respectfylly Su

Carlo F. Centore, PE
Principal ~ Structural Engineer
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STANDARD CONDITIONS F
PROFESSIONAL ENGINEER
EXISTING STRUCTURES

F

OR FURNISHING O
ING SERVICES ON

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

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

* Information from the field and/or drawings in the possession of Natcomm, Inc. or generated by field
inspections or measurements of the structure.

* ltis the responsibility of the client to ensure that the information provided to Natcomm, 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.

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

= All services are performed, results obtained, and recommendations made in accordance with
generally accepted engineering principles and practices. Natcomm, 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 quickly recall desired selections

Modification tools that modify single items or entire selections

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

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

Simultaneous view of multiple spreadsheets

Constant in-stream error checking and data validation

Unlimited undo/redo capability

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

Support for all units systems & conversions at any time

Automatic interaction with RISASection libraries

import DXF, RISA-2D, STAAD and ProSteel 3D fites

Export DXF, SDNF and ProSteel 3D files

Analysis Features:

= Static analysis and P-Delta effects

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

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

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

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

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

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

= Automatic rigid diaphragm modeling

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

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

for bridges, cranes, etc.

Torsional warping calculations for stiffness, stress and design

Automatic Top of Member offset modeling

Member end releases & rigid end offsets

Joint master-slave assignments

Joints detachable from diaphragms

Enforced joint displacements

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

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

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

Stress calculations on any arbitrary shape

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

=  Story drift calculations provide relative drift and ratio to height

* Automatic self-weight calculations for members and plates

* Automatic subgrade soil spring generator

Graphics Features:

Unlimited simultaneous model view windows

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

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

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

= Animation of moving loads with speed control

= High quality customizable graphics printing

Design Features:

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

= ACI1999/2002, BS 8110-97, CSA A23.3-94, 1S456:2000,EC 2-1992 with consistent bar sizes

through adjacent spans

Exact integration of concrete stress distributions using parabolic or rectangular stress blocks

Concrete beam detailing (Rectangular, T and L)

Concrete column interaction diagrams

Steel Design Codes: AISC ASD 9th, LRFD 2nd & 3rd, HSS Specification, CAN/CSA-S16.1-

1994 & 2004, BS 5950-1-2000, IS 800-1984, Euro 3-1993 including local shape databases

= AISI 1999 cold formed steel design

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

* Automatic spectra generation for UBC 1997, IBC 2000/2003

= Generation of load combinations: ASCE, UBC, IBC, BOCA, SBC, AC!

* 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, controlled 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: AlSI, SSMA, Dale / Incor, Dietrich, Marino\WARE

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

CONDITIONS & SOFTWARE SECTION 2-3
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Results Features:

* Graphic presentation of color-coded results and plotted designs

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

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

* Standard and user-defined reports

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

* Saved solutions quickly restore analysis and design results.

CONDITIONS & SOFTWARE SECTION 2-4
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GENERAL DESCRIPTION OF STRUCTURAL
ANALYSIS PROGRAM~PLS-POLE

PLS-POLE provides all of the capabilities a structural engineer requires to design transmission,
substation or communications structures. It does so using a simple easy to use graphical
interface that rests upon our time tested finite element engine. Regardless of whether you want to
model a simple wood pole or a guyed steel X-Frame; PLS-POLE can handle the job simply,
reliably and efficiently.

Modeling Features:

» Structures are made of standard reusable components that are available in libraries. You can
easily create your own libraries or get them from a manufacturer

*  Structure models are built interactively using interactive menus and graphical commands

* Automatic generation of underlying finite element model of structure

* Steel poles can have circular, 4, 6, 8, 12, 16, or 18-sided, regular, elliptical or user input cross

sections (flat-to-flat or tip-to-tip orientations)

Steel and concrete poles can be selected from standard sizes available from manufacturers

Automatic pole class selection

Cross brace position optimizer

Capability to specify pole ground line rotations

Capability to model foundation displacements

Can optionally model foundation stiffness

Guys are easily handled (modeled as exact cable elements in nonlinear analysis)

Powerful graphics module (members color-coded by stress usage)

Graphical selection of joints and components allows graphical editing and checking

Poles can be shown as lines, wire frames or can be rendered as 3-d polygon surfaces

Analysis Features:

Automatic distribution of loads in 2-part suspension insulators (v-strings, horizontal vees, etc.)
Design checks for ASCE, ANSIHTIA/EIA 222 (Revisions F and G) or other requirements
Automatic calculation of dead and wind loads
Automated loading on structure (wind, ice and drag coefficients) according to:

= ASCE 74-1991
NESC 2002
NESC 2007
IEC 60826:2003
EN50341-1:2001 (CENELEC)
EN50341-3-9:2001 (UK NNA)
EN50341-3-17:2001 (Portugal NNA)
ESAA C(b)1-2003 (Australia)
TPNZ (New Zealand)
REE (Spain)
EIA/TIA 222-F
ANSUTIA 222-G

» CSA 837-01

* Automated microwave antenna loading as per EIA/TIA 222-F and ANSI/TIA 222-G
» Detects buckling by nonlinear analysis

CONDITIONS & SOFTWARE SECTION 2-5
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Results Features:

Detects buckling by nonlinear analysis

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
Automatic tracking of part numbers and costs

CONDITIONS & SOFTWARE SECTION 2-6
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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 strength/yield stress design approach. This approach applies
a multiplier (overload capacity factor) to the loads possible from extreme weather loading conditions, and
designs the structure so that it does not exceed its ultimate strength (yield stress).

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

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

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

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

DESIGN CRITERIA SECTION 3-1
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PCS Mast

The PCS facility (mast, external cable/trays, including the initial and any planned future support platforms
antennas, etc. extending the full height above the top level of the electric transmission structure) shall be
designed in accordance with the provisions of TIA/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 %" radial ice in combination with the wind load (0.75 Wi) 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 table titled “NU Design Criteria”. This specifies uniform loadings (different from the TIA loadings)
on the each of the following components of the installed facility:

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

» Conductors are related devices and hardware.

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

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

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

DESIGN CRITERIA SECTION 3-2
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TOP OF MAST

EL. £122'-6" AGL

RFS APX16DWV—16DWVS—A20
PANEL ANTENNA (TYP. OF 3)

r

CUSTOM PIPE-TO-PIPE
ADAPTER, SEE 2/MC-1.

@ T—MOBILE ANTENNAS

EL. £120°-0" AGL

PIPE 2 STD. ANTENNA
MOUNT PIPE x +6'-6"
LONG (A53, Fy = 35 KSI)

-
TOWER MOUNTED —-—/@_}
AMPLIFIER (TMA) (TYP. ¥

OF 3)

TOP OF EXIST'G. CL&P POLE #1068

&

EL. £115°=0" AGL (V.I.F.)

¢ EXIST'G. TOP MAST CONNECTION

&

EL. £114'=0" AGL (V.i.F.)

1/2"8 A36 U—-BOLTS
(TYP. OF 2 PER
CONNECTION)

¢ EXIST'G. BOTTOM MAST CONNECTION

&

EL. £106'-0" AGL (V.I.F)

PIPE 4 X~STRONG MAST x
+17'-6" LONG (A53, Fy =
35 KSI)

KSI) )
3
CLR
RFS APX16DWV—16DWVS—A20
PANEL ANTENNA (TYP. OF 3)\
- el - 5 /\\fg
N A
N | ¥4
™ TP —O—t—— VW A
_ simi &2

EXISTING MAST
CONNECTIONS (V.I.F.)

m MAST CONNECTION ELEVATION

MC—1 SCALE: 1/2" = 1'=0”

PIPE 2 STD. ANTENNA
MOUNT PIPE x +6'—6"
LONG (A53, Fy = 35

PIPE 1 STD. STANDOFF
(A53, Fy = 35 KSI)

/ 2\ PLAN DETAIL

MC—1 SCALE: 1 1/2" = 1'=0"

1/2" THICK CLAMP HALF R
x 2 1/2" TALL (A36, Fy =
36 KSI) (TYP. OF 4 PER
CONNECTION)

PIPE 4 X—STRONG MAST x
+17'—6" LONG (A53, Fy =
35 KSI)

+10”

5/8"9 A325 BOLT (TYP. OF
4 PER CONNECTION)

NOTES:

PLATE.

1. ALL PIPES TO RECEIVE 1/4" THICK TOP AND
BOTTOM PLATES w/ WEEP HOLE IN BOTTOM

2. USE OF LOCK WASHERS IS NOT
PERMITTED PER AISC.

3. REFER TO NOTES ON DRAWING N—1 FOR
ADDITIONAL REQUIREMENTS.

| DESIGNED BY: cFe
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GENERAL NOTES:

1.

ALL WORK SHALL BE IN ACCORDANCE WITH TIA/EIA—222 REVISION "F" "STRUCTURAL
STANDARDS FOR STEEL ANTENNA TOWERS AND SUPPORTING STRUCTURES”, ASCE MANUAL NO.
72 - "DESIGN OF STEEL TRANSMISSION POLE STRUCTURES SECOND EDITION", NESC C2-2002
AND NORTHEAST UTILITIES DESIGN CRITERIA.

THE CONTRACTOR IS SOLELY RESPONSIBLE TO DETERMINE CONSTRUCTION PROCEDURE AND
SEQUENCE, AND TO ENSURE THE SAFETY OF THE EXISTING STRUCTURES AND ITS COMPONENT
PARTS DURING CONSTRUCTION. THIS INCLUDES THE ADDITION OF WHATEVER SHORING, BRACING,
UNDERPINNING, ETC. THAT MAY BE NECESSARY. MAINTAIN EXISTING SITE OPERATIONS,
COORDINATE WORK WITH NORTHEAST UTILITIES.

DRAWINGS INDICATE THE MINIMUM STANDARDS, BUT IF ANY WORK SHOULD BE INDICATED TO BE
SUBSTANDARD TO ANY ORDINANCES, LAWS, CODES, RULES, OR REGULATIONS BEARING ON THE
WORK, THE CONTRACTOR SHALL INCLUDE IN HIS WORK AND SHALL EXECUTE THE WORK
CORRECTLY IN ACCORDANCE WITH SUCH ORDINANCES, LAWS, CODES, RULES OR REGULATIONS
WITH NO INCREASE IN COSTS.

THE CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS, ELEVATIONS, ANGLES, AND EXISTING
CONDITIONS AT THE SITE, PRIOR TO FABRICATION AND/OR INSTALLATION OF ANY WORK IN THE
CONTRACT AREA.

ALL DAMAGE CAUSED TO ANY EXISTING STRUCTURE SHALL BE THE SOLE RESPONSIBILITY OF
THE CONTRACTOR. THE CONTRACTOR WILL BE HELD LIABLE FOR ALL REPAIRS REQUIRED FOR
EXISTING STRUCTURES IF DAMAGED DURING CONSTRUCTION ACTIVITIES.

STRUCTURAL STEEL

12.
13.

14,
15.
16.

17.
18.

20.

21.

ALL STRUCTURAL STEEL IS DESIGNED BY ALLOWABLE STRESS DESIGN (ASD)

STRUCTURAL STEEL (W SHAPES)-——ASTM A992 (FY = 50 KSI)

STRUCTURAL STEEL (OTHER SHAPES)-——ASTM A36 (FY = 36 KSI)

STRUCTURAL HSS (RECTANGULAR SHAPES)~——ASTM AS00 GRADE B, (FY = 46 KSI)
STRUCTURAL HSS (ROUND SHAPES)-——ASTM A500 GRADE B, (FY = 42 KSI)
PIPE———ASTM AS53 (FY = 35 KSI)

CONNECTION BOLTS———ASTM A325-N

U-BOLTS———ASTM A36

ANCHOR RODS~——ASTM F 1554

WELDING ELECTRODE-——ASTM E 70XX

~IeMMoOO Wy

CONTRACTOR TO REVIEW ALL SHOP DRAWINGS AND SUBMIT COPY TO ENGINEER FOR APPROVAL.
DRAWINGS MUST BEAR THE CHECKER'S INITIALS BEFORE SUBMITTING TO THE ENGINEER FOR
REVIEW. SHOP DRAWINGS SHALL INCLUDE THE FOLLOWING: SECTION PROFILES, SIZES,
CONNECTION ATTACHMENTS, REINFORCING, ANCHORAGE, SIZE AND TYPE OF FASTENERS AND
ACCESSORIES. INCLUDE ERECTION DRAWINGS, ELEVATIONS AND DETAILS.

STRUCTURAL STEEL SHALL BE DETAILED, FABRICATED AND ERECTED IN ACCORDANCE WITH THE
LATEST PROVISIONS OF AISC MANUAL OF STEEL CONSTRUCTION.

PROVIDE ALL PLATES, CLIP ANGLES, CLOSURE PIECES, STRAP ANCHORS, MISCELLANEQUS
PIECES AND HOLES REQUIRED TO COMPLETE THE STRUCTURE.

FIT AND SHOP ASSEMBLE FABRICATIONS IN THE LARGEST PRACTICAL SECTIONS FOR DELIVERY
TO SITE.

INSTALL FABRICATIONS PLUMB AND LEVEL, ACCURATELY FITTED, AND FREE FROM DISTORTIONS
OR DEFECTS.

AFTER ERECTION OF STRUCTURES, TOUCHUP ALL WELDS, ABRASIONS AND NON-GALVANIZED
SURFACES WITH A 95% ORGANIC ZINC RICH PAINT IN ACCORDANCE WITH ASTM 780.

ALL STEEL MATERIAL (EXPOSED TO WEATHER) SHALL BE GALVANIZED AFTER FABRICATION IN
ACCORDANCE WITH ASTM A123 "ZINC (HOT DIPPED GALVANIZED) COATINGS" ON IRONS AND
STEEL PRODUCTS.

ALL BOLTS, ANCHORS AND MISCELLANEOUS HARDWARE SHALL BE GALVANIZED IN ACCORDANCE
WITH ASTM A153 "ZINC COATING (HOT-DIP) ON IRON AND STEEL HARDWARE".

. CONTRACTOR SHALL COMPLY WITH AWS CODE FOR PROCEDURES APPEARANCE AND QUALITY OF

WELDS, AND WELDING PROCESSES SHALL BE QUALIFIED IN ACCORDANCE WITH AWS "STANDARD
QUALIFICATION PROCEDURES”. ALL WELDING SHALL BE DONE USING E70XX ELECTRODES AND
WELDING SHALL CONFORM TO AISC AND D1.1 WHERE FILLET WELD SIZES ARE NOT SHOWN,
PROVIDE THE MINIMUM SIZE PER TABLET J2.4 IN THE AISC "MANUAL OF STEEL CONSTRUCTION"
OTH EDITION. AT THE COMPLETION OF WELDING, ALL DAMAGE TO GALVANIZED COATING SHALL
BE REPAIRED.

. THE ENGINEER SHALL BE NOTIFIED OF ANY INCORRECTLY FABRICATED, DAMAGED OR OTHERWISE

MISFITTING OR NON CONFORMING MATERIALS OR CONDITIONS TO REMEDIAL OR CORRECTIVE
ACTION. ANY SUCH ACTION SHALL REQUIRE ENGINEER REVIEW.

CONNECTION ANGLES SHALL HAVE A MINIMUM THICKNESS OF 1/4 INCHES.

STRUCTURAL CONNECTION BOLTS SHALL CONFORM TO ASTM A325. ALL BOLTS SHALL BE 3/4"
DIAMETER MINIMUM AND SHALL HAVE A MINIMUM OF TWO BOLTS, UNLESS OTHERWISE ON THE
DRAWINGS.

LOCK WASHER ARE NOT PERMITTED FOR A325 STEEL ASSEMBLIES.

SHOP CONNECTIONS SHALL BE WELDED OR HIGH STRENGTH BOLTED.

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

FABRICATE BEAMS WITH MILL CAMBER UP.

LEVEL AND PLUMB INDIVIDUAL MEMBERS OF THE STRUCTURE TO AN ACCURACY OF 1:500, BUT
NOT TO EXCEED 1/4" IN THE FULL HEIGHT OF THE COLUMN.

. COMMENCEMENT OF STRUCTURAL STEEL WORK WITHOUT NOTIFYING THE ENGINEER OF ANY

DISCREPANCIES WILL BE CONSIDERED ACCEPTANCE OF PRECEDING WORK.

INSPECTION AND TESTING OF ALL WELDING AND HIGH STRENGTH BOLTING SHALL BE
PERFORMED BY AN INDEPENDENT TESTING LABORATORY.

FOUR COPIES OF ALL INSPECTION TEST REPORTS SHALL BE SUBMITTED TO THE ENGINEER
WITHIN TEN (10) WORKING DAYS OF THE DATE OF INSPECTION.

DESIGNED BY: CFC
DRAWN BY: DEB
CHK'D BY: CFC
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Northeast Utilities/ Western Massachusetts Electric Co.
Transmission Structure Shape factor Criteria Supporting PCS
Antennas (Issued April 12, 2007)

The shape factor Multiplier.
¢ Flat member Cd = 1.6:
¢ Round Member Cd=1.3

Where the coax cables are mounted along side of the pole structure the shape
factor multiplier shall be as follows:

e Coax cables attached on outside periphery of the pole in one layer Cd=1.45
to the pole and the coax.

e Coax cables mounted on stand off, use Cd=1.6 for coax cables and Cd=1.3
for pole

Mohsen Sahirad, P.E.
Transmission Civil Engineer
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Job : Spec. Number Sheet of
Description: Computed by Date 5/26/09
Checked by Date
INPUT DATA TOWER ID: 1068
Structure Height (ft) :
Wind Zone : Central CT (green) Wind Speed : 110 mph
Tower Type : @® suspension Extreme Wind Model : PCS Addition
O strain
Shield Wire Properties:
BACK AHEAD
NAME = OPGW-012 OoPGW-012
DESCRIPTION = 2-Groove 2-Groove
STRANDING = 12 #8 FOCAS 12 #8 FOCAS
DIAMETER = 0.635in 0.635in
WEIGHT = 0.563 Ib/ft 0.563 b/t
Conductor Properties:
BACK AHEAD
NAME = BITTERN BITTERN
Number of Number of
Conductors 1 1272.000 1272.000 1 Conductors per
per phase 45/7 ACSR 45/7 ACSR phase
DIAMETER = 1.3451in 1.3451in
WEIGHT = 1.432 Ib/ft 1.432 Ib/it

Insulator Weight = Ibs

Horizontal Line Tensions:

Broken Wire Side = AHEAD SPAN

BACK AHEAD
Shield Conductor Shield Conductor
NESC HEAVY = 3,800 10,000 3,800 10,000
EXTREME WIND = 2,500 6,751 2,500 6,751
LONG. WIND = na na na na
250D COMBINED = na na na na
NESC W/O OLF = na na na na
60 DEG F NO WIND = 1,319 4,289 1,319 4,289
Line Geometry:
SUM
LINE ANGLE (deg) = BACK: 2 AHEAD: 2 3
WIND SPAN (ft) = BACK: 210 AHEAD: 210 420
WEIGHT SPAN (ft) = BACK: 217 AHEAD: 217 434

',g\Tran mission Engil

ing\TRANS\Design Templates\Wire Loading\Transmission Wire Loading Worksheet (OTRM 160).xls

Last Modified 05/26/08
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Job : Spec. Number Sheet of
Description: Computed by Date 5/26/09
Checked by Date
WIRE LOADING AT ATTACHMENTS TOWER ID: | _ 1068 ]
Wind Span = 420 ft Broken Wire Span = [AHEAD SPAN
Weight Span = 434 ft Type of Insulator Attachment = |SUSPENSION
Total Angle = 3 degrees

1. NESC RULE 250B Heavy Loading:

Shield Wire =
Conductor =

INTACT CONDITION BROKEN WIRE CONDITION
Horizontal Longitudinal  Vertical Horizontal Longitudinal  Vertical
901 1b Olb 826 Ib 450 1b 4,369 Ib 413 1b
1,685 b 0ib 2,279 Ib 8421b | 11,49 Ib 1,140 lb

2. NESC RULE 250C Transverse Extreme Wind Loading:

Shield Wire =
Conductor =

Horizontal Longitudinal  Vertical
828 Ib Ol 244 ip
1,830 Ib 0lb 1,021 1b

3. NESC RULE 250C Longitudinal Extreme Wind Loading:

Horizontal Longitudinal  Vertical
Shield Wire = | #VALUE! | #VALUEI! 244 b
Conductor = | #VALUE! | #VALUE! 1,021 1b
4. NESC RULE 250D Extreme Ice & Wind Loading:
Horizontal Longitudinal  Vertical
Shield Wire = | #VALUE! | #VALUE] 1,127 1b
Conductor = | #VALUE! | #VALUE! 2,287 b
5. NESC RULE 250B wio OLF's
Horizontal Longitudinal  Vertical
Shield Wire = | #VALUE! | #VALUEI! 551 1b
Conductor = | #VALUE! | #VALUE! 1,519 b
6. 60 Deg. F. No Wind
Horizontal Longitudinal ~ Vertical
Shield Wire = 69 Ib Olb 244 1b
Conductor = 2251b Olb 1,021 Ib
7. Construction
Horizontal Longitudinal ~ Vertical
Shield Wire = 104 tb 0lb 367 Ib
Conductor = 337 b 0lb 1,532 Ib

[NOTE: All loads include required overload factors (OLF's). |

K\Engii

ing\Ti ission Engi Ing\TRANS\Design Te

Wire Loading\Tr

ission Wire Loading Worksheet (OTRM 160).xIs

Last Modified 05/28/08
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Job: Spec. Number Sheet of
Description: Computed by Date 5/26/09
Checked by Date
INPUT DATA TOWER ID: 1068 B
Structure Height (ft) :
Wind Zone : Central CT (green) Wind Speed : 110 mph

Tower Type : ® suspension Extreme Wind Model : PCS Addition

O Strain
Shield Wire Properties:
BACK AHEAD
NAME = OPGW-012 OPGW-012
DESCRIPTION = 2-Groove 2-Groove
STRANDING = 12 #8 FOCAS 12 #8 FOCAS
DIAMETER = 0.635 in 0.635in
WEIGHT = 0.563 Ib/ft 0.563 Ib/ft
Conductor Properties:
BACK AHEAD
NAME = LINNET LINNET
Number of Number of
Conductors 1 336 336 1 Conductors per
per phase 26/7 ACSR 26/7 ACSR phase
DIAMETER = 0.720 in 0.720in
WEIGHT = 0.462 Ib/ft 0.462 Ib/ft

Insulator Weight = lbs

Horizontal Line Tensions:

Broken Wire Side = AHEAD SPAN

BACK AHEAD
Shield Conductor Shield Conductor
NESC HEAVY = 3,800 5,000 3,800 5,000
EXTREME WIND = 2,500 3,464 2,500 3,464
LONG. WIND = na na na na
250D COMBINED = na na na na
NESC W/O OLF = na na na na
60 DEG F NO WIND = 1,319 1,943 1,319 1,043
Line Geometry:
SUM
LINE ANGLE (deg) = BACK: 2 AHEAD: 2 3
WIND SPAN (ft) = BACK: 210 AHEAD: 210 420
WEIGHT SPAN (ft) = BACK: 217 AHEAD: 217 434

K:\Engineering\Transmission Engineering\TRANS\Design Templ:

Nire Loading\Tr

ission Wire Loading Worksheet (OTRM 1 60).xis

Last Modified 05/28/08
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Job : Spec. Number Sheet of
Description: Computed by Date 5/26/09
Checked by Date
WIRE LOADING AT ATTACHMENTS TOWER ID: | 1068
Wind Span = 420 ft Broken Wire Span = |[AHEAD SPAN
Weight Span = 434 ft Type of Insulator Attachment = [SUSPENSION
Total Angle = 3 degrees
1. NESC RULE 250B Heavy Loading;
INTACT CONDITION BROKEN WIRE CONDITION
Horizontal Longitudinal  Vertical Horizontal Longitudinal  Vertical
Shield Wire = 901 Ib 0lb 826 Ib 450 Ib 4,369 Ib 413 b
Conductor=| 1,034 1b 0lb 1,395 Ib 517 b 5,748 Ib 697 Ib

2. NESC RULE 250C Transverse Extreme Wind Loading:

Shield Wire =

Conductor =

Horizontal Longitudinal  Vertical
828 b Olb 244 b
972 b 0lb 601 1b

3. NESC RULE 250C Longitudinal Extreme Wind Loading:

Horizontal Longitudinal  Vertical
Shield Wire = | #VALUE! | #VALUEI 244 o
Conductor = | #VALUE! | #VALUE! 601 Ib
4. NESC RULE 250D Extreme Ice & Wind Loading:
Horizontal Longitudinal  Vertical
Shield Wire = | #VALUE! | #VALUE! 1,127 b
Conductor = | #VALUE! | #VALUE! 1,529 b
5. NESC RULFE 250B w/o OLF's
Horizontal Longitudinal  Vertical
Shield Wire = | #VALUE! | #VALUE! 551 Ib
Conductor = | #VALUE! | #VALUE! 930 Ib
6. 60 Deg. F. No Wind
Horizontal Longitudinal  Vertical
Shield Wire = 69 Ib 0lb 244 b
Conductor = 102 Ib 0lb 601 1b
7. Construction
Horizontal Longitudinal  Vertical
Shield Wire = 104 Ib 0lb 367 Ib
Conductor = 153 1b 0lb 901 tb

[NOTE: All ioads include required overload factors (OLF's). |

K:\Engineering\Transmission Engineering\TRANS\Design Te
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1 TOP PIPE MAST

¢ T—MOBILE ANTENNAS

&

EL. £120'-0" AGL
¢ TOP CONNECTION

&

£122'-6" AGL

TOP CL&P POLE

EL. £114'-0" AGL

¢ BOTTOM CONNECTION o

. 72"\ COAX MOUNTING PLAN

EL. £106°-0" AGL

\ E/ i ”
; 17'=6" SCH 80 PIPE MAST
|
- |
PROPOSED (6) 1-1/4" IS =
IA. SN
DIA. COAX CABLES EXISTING TRI-BRACKET
’ PIPE MOUNT (TYP. of 2)
—

(6) PROPOSED 1—1/4" DIA. COAX
CABLES MOUNTED TO EXISTING |
CL&P POLE SHAFT @ 10'-0" o.c.
VERTICAL MAX. w/ VALMONT
SNAP—IN HANGER (P/N B1562),
MONOPOLE TRANSMISSION LINE
BRACKET (P/N B3254), STAINLESS
STEEL BANDING (P/N B1769) AND
BUCKLES (P/N B1770)

—

EXISTING (8) 1—1/4"
DIA. COAX CABLES

T——EXISTING

+115-0" AGL

REPLACE EXISTING 4-1/2"
DIA. X 18'—8" SCH. 40
PIPE MAST W/ 4—1/2" DIA.

[y ——

REPLACE EXISTING 1/2” DIA.
U—BOLT W/ NEW 1/2" DIA.
A36 U-BOLT (TYP. OF 4)

/ 3"\ MAST CONNECTION PLAN

@ NOT TO SCALE

115" TALL CL&P
STEEL POLE STRUCTURE
NO. 1068

~-———————FXISTING (8) 1-1/4"
DIA. COAX CABLES

EL—1 NOT TO SCALE
EL-1 SCALE: NOT TO SCALE
REVISIONS P DARIEN DOWNTOWN PROJECT NO: 08174.CO3 TOWER & MAST
o0 | a9 |REPORT S NU STRUCTURE #1068 ELEVATION
N'f‘INQLHEmEM. CHEGKED BY: E L_ 1
p: 203.488.0580 f: 203.488.8567 - 3 MECHANIC STREET SCALE:
B35 K. Bronford R0, Sranior T 06405 DARIEN, CT 06820 DATE: DWG. 1_OF 1
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Rev. 0: 03/30/09

Load Analysis of PCS Mast on CL&P Pole #
1068 T-Mobile equipment

Darien, CT

Prepared by: J.R.M. Checked by: C.F.C.
Job No. 08174-CO.3

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

Wind Speeds

Basic Wind Speed, V
Basic Wind Speed with Ice, Vi

Heights above ground level, z
Mast, .o
Antenna, z,,,
TMA, z1pa
Mount, z

' “mnt

Coax Cable, z,,,

Exposure Coefficients, kz

Mast, kz

mast

Antenna, kz,,

TMA, kz7ya

Mount, kz, .«

Coax Cable, kz

‘coax

EIA-TIA Load Calculations.xmcd.xmed

V=85 mph
V=74 mph

(per NU Mast Design Criteria Exception 1)
(per TIA/EIA-222-F Section 2.3.16)

East= 11883 #

Zant'= 120 ft
Zrpma = 120 ft
Zmnt = 120 ft

Zeoax'= 11933 ft

(per TIA/EIA-222-F Section 2.3.3)
2

7
Zmast\
KZmast= | —— | =1.444

33 )

2
7
Zant\
Kz nt 53 | =1.446
2
& MA\

KZTMA = '37*' ] =1.446

2

Page 5-1
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432 K. Brnford R4, Brandend T 26405

Rev. 0: 03/30/09

Load Analysis of PCS Mast on CL&P Pole #

1068 T-Mobile equipment
Darien, CT

Prepared by: J.R.M. Checked by: C.F.C.

Job No. 08174-CO.3

Velocity Pressure without ice, qz
Mast, 9z,

Antenna, qz,,

TMA, qzrya

Mount, gz,

Coax Cable, qz,

coax

Velocity Pressure with ice, qzICE
Mast, qzICE, .o
Antenna, qzICE
TMA, qzICEqpya
Mount, qzICE,;
Coax Cable, qzICE_,,
TIAJEIA Common Factors:
Gust Response Factor =
Gust Response Factor Multiplier =

Radial Ice Thickness =

Radial Ice Density =

EIA-TIA Load Calculations.xmcd.xmed

(per TIAEIA-222-F Section 2.3.3)
2

Zmast = 0-00256- Kz ooV = 26.704

2

GZgpt = 0.00256-Kz oV = 26.747
2

qZ7MA = 0.00256 Kzpya V- = 26.747

2
Znt = 0.00256-Kz -V = 26.747

2
0Zgoax = 0-00256-Kzgpqy V™ = 26.704

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

qzICE 55t = 0.00256-Kz 4 = 20.239

mast Vi
. 2
qzICE ¢ := 0.00256-Kz 5V, = 20.272

2
qzICEpnt = 0.00256-Kz -V = 20.272

qzICE oy = 0.0025(3»szax-vi2 =20.239
Gy:=1.69 (per TIA/EIA-222-F Section 2.3.4)
m:=1.25 (per TIA/EIA-222-F Section 2.3.4.4)
Ir:=0.50 in (per TIA/EIA-222-F Section 2.3.1)
Id:= 56.00 pef

Page 5-2
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Rev. 0: 03/30/09

Load Analysis of PCS Mast on CL&P Pole #

1068 T-Mobile equipment
Darien, CT

Prepared by: J.R.M. Checked by: C.F.C.
Job No. 08174-CO.3

Development of Wind & Ice Load on PCS Mast

PCS Mast Data:
Mast Shape =
Mast Diameter =
Mast Length =

Mast Thickness =

Mast Aspect Ratio =

Mast Force Coefficient =

Velocity Coefficient =

Structure Force Coefficient =

Wind Load (without ice)

Assumes Mast is Shielded by Coax Cable,
Antennas and TMA's

Mast Projected Surface Area =

Total Mast Wind Force =

Wind Load (with ice)

Assumes Mast is Shielded by Coax Cable,
Antennas and TMA's

Mast Projected Surface Area w/ Ice =

Total Mast Wind Force w/ Ice =

Gravity Loads (without ice)

Weight of the mast =

Gravity Loads (without ice)

Ice Area per Linear Foot =

Weight of Ice on Mast =

EIA-TIA Load Calculations.xmcd.xmed

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

Round

D in (Pipe 4.0" SCH. 80)

mast = 45

bt = 105 ®

tmast == -337 in
12Lmast
Armast = ?"‘ =46.7
mast
Capast = 1.2 (per TIA/EIA-222-F Table 3)

C:= ( Kz jV e
z
mast 12

Cemast = 1-137 (per TIA/EIA-222-F Table 1 for round pole)

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

I:)mast
Amast = T =0.375
9Zmast CH Crmast C@mast Amast = 23 P BRGS
(per TIA/EIA-222-F-1996 Section 2.3.2)
( “mast +2 )

AICE jast = — = =0.458

12
AZICE a5t CH Crmast C@8mast AICE mast = 21 plf BLC 4
Self Weight (Computed internally by Risa-3D) plf BLC 1

i W 2 2 ;
Aimast = Z[(Dmast # I"Z) = Drmast ] =79 sqin
Ai

mast

WiCEmast = Id'w v pif UG

Page 5-3
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Load Analysis of PCS Mast on CL&P Pole #

1068 T-Mobile equipment

Darien, CT

Prepared by: J.R.M. Checked by: C.F.C.

Job No. 08174-CO.3

Development of Wind & Ice Load on Antennas

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

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Antenna Aspect Ratio =

Antenna Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Antenna Wind Force =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna w/ Ice =

Antenna Projected Surface Area w/ Ice =

Total Antenna Wind Force w/ Ice =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (with ice)

Volume of Each Antenna =

Volume of Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

EIA-TIA Load Calculations.xmcd.xmcd

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

N\
~
RFS APX16DWV-DWVS-E-A20 A \
Flat // P
- =
Lant:= 55.9 in < P
~ P
. N g
Want:=13.0 i (

Tont'=3.15

\ )
WTgp=40.7  lbs s N
Nant=3 \

L ~
ant N/
Arant = —— =43
Want
Cagn=14

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

LantWant
SAgnt = 144
Aant:= SAgntNant = 15-1

Fant = 9Zant CH C3antAant = 958
(per TIA/EIA-222-F-1996 Section 2.3.2)

(Lant+ 1)'(Want+ 1)

SA == = =55
ICEant 144

Aiceant = SAIcEant Nant = 16.6

Fignt:= 92ICE nt G- CagntAjcEant = 796

WTantNant = 122

Vant = LantWant Tant = 2289
Vige = (Lam+ 1)(wam+ 1)-(Tam + 1) - Vgpt = 1017

Vice

WicEant™ 3755 19=23

Wiceant Nant = 99

Page 5-4

(per TIA/EIA-222-F-1996 Table 3)

sf

sf

Ibs BLC 5

sf

sf

Ibs BLC4

Ibs  BLC2

cuin

cuin

Ibs

Ibs BLC 3
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Load Analysis of PCS Mast on CL&P Pole #

1068 T-Mobile equipment
Darien, CT

Prepared by: J.R.M. Checked by: C.F.C.
Job No. 08174-CO.3

Development of Wind & ice Load on TMA's
TMA Data:

TMA Model =
TMA Shape =
TMA Height =
TMA Width =
TMA Thickness =
TMA Weight =

Number of TMA's =

TMA Aspect Ratio =

TMA Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Pressure on TMA's

Surface Area for One TMA =

TMA Projected Surface Area =

Total TMA Wind Force =

Wind Load (with ice)

Assumes Maximum Possible Wind Pressure on TMA's

Surface Area for One 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 (with ice)

Volume of Each TMA =

Volume of Ice on Each TMA =

Weight of Ice on Each TMA =

Weight of Ice on All TMA's

EIA-TIA Load Calculations.xmcd.xmcd

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

RFS ATMAA1412D-1A20 N
Flat // \\
LTMA = 12.0 in

Wrpga:= 100  in

3 LI N A
Trma =40 in \\\)
WTpma:= 130 Ibs & \7
= /
e f
NTma:=3 ~/
Ltma

Ar- =1.2
TMA =
WTMA

Carpp =14 (per TIA/EIA-222-F Table 3)

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

LrmaWrma

SAmya= —g— = 08 sf
ATMA = SATMANTMA = 2.5 sf
FTMA = 92rMA G CarmaATMmA = 158 lbs BLCS5
(per TIA/EIA-222-F-1996 Section 2.3.2)

(Lrma* 1) (Wrma+ 1)
SAICETMA = Nl =1 sf
AICETMA = SAICETMA NTmA = 3 sf
Firpa = 9ZICETpMA Gy CaTMAAICETMA = 143 lbs BLC4
WTrmaNTMA = 39 lbs BLC2
Vrma = Lrma Wrma TTma = 480 ey In
Vice= (Ltma+ 1)(Wrma + 1)(Trma+ 1) - VTmMa =235  cuin

Vice
WICETMA = 17,5 10=8 Ibs

lbs BLC3

Wicetma NTma = 28

Page 5-5
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Load Analysis of PCS Mast on CL&P Pole #
1068 T-Mobile equipment

Darien, CT

Prepared by: J.R.M. Checked by: C.F.C.
Job No. 08174-CO.3

Development of Wind & Ice Load on Antenna Mounts

Mount Data:

Mount Type:
Mount Shape =
Pipe Mount Length =
2 inch Pipe Mount Linear Weight =
Pipe Mount Outside Diameter =
Number of Mounting Pipes =
Pipe to Pipe Adapter Clamp Set Weight =

Number of Pipe to Pipe Adapter Clamp Sets =

Mount Aspect Ratio =

Appurtenance Force Factor =

Wind Load (without ice)

Assumes Mount is Shielded by Antenna and TMA

Mount Projected Surface Area =

Total Mount Wind Force =

Wind Load (with ice)

Assumes Mount is Shielded by Antenna and TMA

Mount Projected Surface Area w/ Ice =

Total Mount Wind Force =

Gravity Loads (without ice)
Weight Each Pipe Mount =

Weight of All Mounts =

Gravity Loads (with ice)

Volume of Each Pipe =

Volume of Ice on Each Pipe =

Weight of Ice each mount (incl, hardware) =

Weight of Ice on All Mounts =

EIA-TIA Load Calculations.xmcd.xmcd

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

Site-Pro Pipe to Pipe Adapter
Clamp Set w/ Mounting Pipes

Round L
A
Lyt = 72 in / /// \ \
Wpnt=366  pif ([ \ ‘
Dnti=2.375  in QN f
mnt b= \ / // ~
N\ ~ // \
N =3 It N /N )
mnt \K—// S T v
Wppac.mnt = 3 Ibs
Nppac.mnt =6 lbs
A bmnt _
'mnt=g5 =
Dmn
(per TIA/EIA-222-F Table 3)
Capng=1-2

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

Amnt = 0.0 sf
Frnti= Zmnt:GF-Camni-Amnt = 0 lbs BLCS
(per TIAJEIA-222-F-1996 Section 2.3.2)
AicEmnt = 0-0 af
Flont = 9ZICE rint Oy Camnt- AlCEmnt = 0 lbs BLC4
(per TIA/EIA-222-F-1996)
Lmnt

WTnat = Wmnt —5 -~ =22 lbs
WTmnt Nmnt + Nopac.mnt'Wppac.mnt = 96 bs BLC 2
(per TIA/EIA-222-F-1996)

iy F
Vnt = Z'Dmnt ‘Lmnt =319 cuin

™ 2 .
Vice = e (Dmnt+ 1) ‘(Lmnt‘L 1) = Vinnt = 334 SU IR
w WS-~

ICEmnt"= 4708 " ~ Ibs

WicEmnt:Nmnt + 10 =42 lbs  BLC3

Page 5-6
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ATCOM

Subject:

g Location:
| CONSULTING ENGINERAS @

20848325837 witabargitn

Rev. 0: 03/30/09

Load Analysis of PCS Mast on CL&P Pole #
1068 T-Mobile equipment

Darien, CT

Prepared by: J.R.M. Checked by: C.F.C.
Job No. 08174-C0O.3

Development of Wind & Ice Load on Coax Cables

Coax Cable Data:

Coax Type:

Shape:

Coax Outside Diameter =
Coax Cable Length =
Weight of Coax per foot =

Total Number of Coax =
No. of Coax Projecting Outside Face of PCS Mast:

Coax aspect ratio =

Appurtenance Force Factor =

Wind Load per TIA/EIA-222-F-1996 (without ice)

Coax projected surface area =

Coax Wind Force =

Wind Load per TIA/EIA-222-F-1996 (with ice)

Coax projected surface area =

Coax Wind Force =

Gravity Loads per TIA/EIA-222-F-1996

Weight of all cables w/o ice =

Ice Area per Linear Foot =

Ice Weight All Coax per foot =

EIA-TIA Load Calculations.xmcd.xmcd

per TIA/EIA-222-F-96 Criteria

Use HELIAX 1-1/4"

Round

Dgoax:= 155 in

Leoax=19.0  ft

WTcoax =1.04 plf

Neoax = 12

NP oax =2

Ar, = L 172 =147
coax =~ -coax Deoax

Caggax =12

// ¢ \
'\ pd i
" TN\
7 eV \
\ / \
N NG S
NS

(TIA/EIA-222-F Table 3)

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

(NP ‘Deoax + Dmast)
coax “coax * Pmast
Acoax = = =063 st
Fooax = Cacoax 92coax CHAcoax = 34 pif  BLCS
per TIA/EIA-222-F-96 Section 2.3.2
(Npcoax‘Dcoax + Dmast + 2"") i
AIBE g = L7 s
Ficoax = Cacoax 42ICEcoax GHAICE coax = 29 pif  BLC4
WTcoax Neoax = 12 plf  BLC2
. ™ 2 2 .
Aicoax = Z[(Dcoax + 207" = Dggax ] =322 in
: Alcoax plf BLC 3
WTigoay = I ——"= Neogy = 16

Page 5-7




NATCOMM, INC. Subject:  Analysis of TIA/EIA Wind and Ice Loads for Design of

Consulting Engineers PCS Mast Only
63-2 North Branford Road Tabulated Load Cases
Branford, CT 06405 Location: Darien, CT
Ph. 203-488-0580 / Fax. 203-488-8587 Date: 3/30/09 Prepared by: T.J.L. Checked by: C.F.C. Job No. 08174.C03
Load Case Description

Self Weight (PCS Mast)
Weight of PCS Structure  (no Ice)
Weight of Ice Only on PCS Mast + PCS Structure
TIA/EIA Wind with Ice on PCS Mast + PCS Structure
TIA/JEIA Wind on PCS Mast + PCS Structure

A b WwN -

Footnotes:
(1) PCS Structure includes: Antennas, TMA's, Mounts, Coax Cable

Load Cases and Combinations 6-0 TIA-EIA Load Cases
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Company : Natcomm, INC. Mar 31, 2009
Designer : tjl, cfc 10:25 AM
Job Number : 08174.C0.03 CL&P Pole # 1068 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) 1144

Merge Tolerance (in) [.12 |

P-Delta Analysis Tolerance 0.50% |

Vertical Axis Y |

'Hot Rolled Steel Code ! |AISC: ASD 9th ]

'Cold Formed Steel Code | AISI 99: ASD |

Wood Code |NDS 91/97: ASD

'Wood Temperature [< 100F |

Concrete Code - ACI 2002 |

Number of Shear Regions 4

Region Spacing Increment (in) 14

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 Warnings | Yes |

Hot Rolled Steel Properties

‘ Label E [ksi] G [ksi] Nu Therm (\ME5 F) _ Density[k/ft*3] _Yield[ksi]
-1 A36 Gr.36 29000 11154 3 ‘ .65 | 340 \ 86~
2 A572 Gr.50 | 20000 [ 14154 1 3 1 .65 I 49 t 50 |
3 A992 29000 11154 3 .65 .49 50
| 4 A500 Gr.42 | 29000 11154 | 3 .65 [ 49 1 42 |
' 5 A500 Gr.46 29000 11154 | 3 .65 49 ‘ 46
6 A53 Gr. B 29000 11154 7] 3 .65 ! .49 | 35 |

Hot Rolled Steel Design Parameters

___Label Shape Lengt... Lbyy[ft] Lbzz[ft] Lcomp topft] Lcomp bot]ft]

Kyy Kzz Cm-yyCm-... Cb ysw...z sw..Function

1 M1 Mastnew 17.5 el Lateral
Hot Rolled Steel Section Sets

is Label Shape ~ Type Design List  Material Design Rules Alin2] lyy[ind] Izz[in4] J[in4]
1 Mastold PIPE 40 Column Pipe L AS3 Gr.B Typical = 2.97 6.82 6.82 13.6

2 | Mast-new | PIPE 4.0X  Column  _ Pipe |A53Gr.B | Typical [ia14 To2 10912 182 ]
Member Primary Data

Label lJoint JJoint K Joint Rotat... Section/Shape  Type  Design List Material Design Rules
1 . M1  BOTTOM-MAST TOP-MAST ___Mast-new | Column Pipe AS53Gr.B  Typical
Joint Coordinates and Temperatures

C e el _Label _ X]ft] 14— | 1| I Temp [F] _ Detach From Dia...
L1 BOTTOM-MAST 0 0 0 0 )
2 | BOTTOM-BRACE 0 e 20 R R

3 __TOP-BRACE 0 9 8 0 I 0

RISA-3D Version 7.1.1 [J:\.\ A\ \Engineering\Structural\Calcs\Risa-3D\EIA-TIA.r3d] Page 1



Company Natcomm INC. Mar 31, 2009

Designer 8 10:25 AM

Job Number : 8174 CO0.03 CL&P Pole # 1068 Checked By:_____
Joint Coordinates and Temperatures (Continued)

Label X [ft] - Y [ft] Z [ft] Temp [F]1 ___Detach From Dia..
| ANTENNA-CENTERLINE | 0 | 15 i 0 i 0 [ 1

5 | TOP-MAST [0 | 17.5 0 . 5 0 |

Joint Boundary Conditions
Joint Label ‘ X [kf/in] Y[kinl __ Z[kfin] X Rot.[k- ft/rad] Y Rot.[k-ft/rad] __Z,Rot [k- ft/rad] Footing

1 BOTTOM-MAST | 3 B
2 |BOTTOM-BRACE | Reaction | Reaction | Reaction | 1 | [
3 | TOP-BRACE | Reaction Reaction | Reaction 2
Joint Loads and Enforced Displacements (BLC 2 : Weight of PCS Structure)

; Joint Label L.D.M ‘ Direction R o Wi Maqnltude[(k k-ft), (in,rad), (k*s"2/ft, k*ft...
i 1  ANTENNA-CENTERLINE L b Y -122

2 | ANTENNA-CENTERLINE | L ‘ Y l -.039

3 | ANTENNA-CENTERLINE e Y sty Mmool 1 -.096
Joint Loads and Enforced Displacements (BLC 3 : Weight of Ice Only on PCS Mast +)

Joint Label LDMEE S0 e Direction Magnitude[(k,k-ft), (in,rad), (k*s*2/ft, k*ft...
.1 ANTENNA-CENTERLINE L | Y -.099

2 | ANTENNA-CENTERLINE | L | Y -.023

3 | ANTENNA-CENTERLINE lerr iy Y s T -.042
Joint Loads and Enforced Displacements (BLC 4 : TIAIEIA Wind with Ice on PCS Mas)

Joint Label DM e Direction _ Magnitude[(k.k-ft), (in,rad), (k*s*2/ft, k*ft...
1 | ANTENNA-CENTERLINE | L ; " X .769 ‘
| ANTENNA-CENTERLINE | L * X i 143 I
Joint Loads and Enforced Displacements (BLC 5 : TIAIEIA Extreme Wind on PCS Mast)
Joint Label DM e Direction Magnitude[(k,k-ft), (in,rad), (k*s*2/ft, k*ft...
.1 ANTENNA-CENTERLINE | L ‘ ______ X .958
. 2 | ANTENNA-CENTERLINE | L i X ! .158 |
Member Distributed Loads (BLC 2 : Weight of PCS Structure)

_ Memberlabel _ Direction __ Start Magnitude(k/ft,deg] End Magnitude[k/ft,...Start Location[ft,%] End Location[ft, %]

1 M1 Y 2042 & 0 -.012 Q. i 267 - |
Member Distributed Loads (BLC 3 : Weight of Ice Only on PCS Mast t)

___Memberlabel _ Direction  Start Magnitude[k/ft,deg] End Magnitude[k/ft,... Start Location[ft,%] End Location[ft,%]

1 M1 S AL AT ‘ -.003 , 0 | 0 1

21 M1 PRy % -.015 4 -.015 % 0 @ oer |
Member Distributed Loads (BLC 4 : TIAIEIA Wind with Ice on PCS Mas)

_ Memberlabel  Direction  Start Magnitude[k/ft,deg]  End Magnitude[k/ft,...Start Location[ft,%] End Location[ft,%]
=i M X = e 029 .029 o BT 0 et 2005 |
Member Distributed Loads (BLC 5 : TIAIEIA Extreme Wind on PCS Mast)

_ MemberlLabel  Direction __ Start Magnitude[k/ft.deg]  End Magnitude[k/ft,...Start Location][ft,%] End Location[ft,%]

e M1 X034 034 o 126

RISA-3D Version 7.1.1 [J:\..\...\..\Engineering\Structural\Calcs\Risa-3D\EIA-TIA.r3d] Page 2



Company
Designer
Job Number

tjl, cfc
8174.C

Natcomm INC.

0.03

CL&P Pole # 1068

Mar 31, 2009
10:25 AM
Checked By:

i ee——— e

Basic Load Cases

BLC Description Category X Gra...Y Grav...Z Gra... Joint Point Distributed Area (Mem... Surfa...
1 Self Weight (PCS Mast) ___None -1 f | |
b2t Weight of PCS Structure | None | e 1 |
3 Weight of Ice Only on PCS Mast + None 3 [i- =52 | =] | ,
4 | TIA/EIAWind with IceonPCSMas | None | 2 | |
5 TIA/EIA Extreme Wind on PCS Mast None ; ) 1 ‘

Load Combinations

Description Solve PD...SR..BLCFa...BLCFa... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa...

1 _[TIAEIA Wind + Ice on PCS Mast and... Yes 1111121113/ 11411]| ek ‘
[TIAEIAExtreme Windon PCS Mastl Yes | | 4 i sl e e
L3 Self Weight ‘ | | [ ; | ‘ ]

Envelope Member Section Forces

=t Member Sec ‘ Axiallk] __lc_ySheark] Ic zShear[k] Ic Torque[k-ft] Ic y-y Mome... Ic z-z Momen... Ic
1 M1 1 max__ 0 11 0 11 0 1 0 1 g AL 8
Eri | Imin[ e o o e o o
| 3 | ! 2 max .028 |1 | -688 | 1 0o (1] 0 1 0 [1] 2666 |2
4] | minif 016 [ 2 [ Zg4o7 2 "o 1] "0 1 0 273 it
' 5 | ! 3 max -098 2 -815 | 1 A R 1. 6.676 | 2
6 | | iminlE =165 1 1 -00filo 0 0 Tl ToeiE o 5 4680 [
7 4 max 496 |1 1116 121 0 1] 0 =0 1 1=2088- 12
gt i mihl 3ol e 0 o 0
[ 9 5 maxl 0 (1] 0 dr e e A D 0 1
10 | 1 Imink i dos T TR e i o o o 1]
Envelope Member Section Stresses
) Member Sec Axiallksi] lc y Shear... Ic z Shear... Ic y-Toplksi] lc v—Bot[k5|] Ic z-Toplksi] Ic z-Bot[ksi] _lc
1 M1 e max__ 0 1 o4l o 4l @8 11 9 (4] 9 [11 "0 1]
2| r im0 00 o e 1
3 2 max| .007 [ 1 [-33311] 0 [1/-6.433][1]7.893 2 0 |1/ o 1
&4 ‘ 'min| 004 [ 2 |-407 [2] 0 [1[-7.893[26.433 | (s ) 1
5 3 max -024 2 -394 1 0 1-16.172 1 19.765 2 0 [1] o0 1
ke \ Imin'li-.04 |1 | 479 |2 "0 [1 1976512 11647210 1]l 0 1]
| 7 4 max| 12 |1 | 539 2] 0 [1[-5.063[1/6.195/2] 0 (1] 0© 1
8 | i iminll 077 |2 T ddti il 0 T 1ce 105 2775063 10 [ 0 1o
9 5 max] 0 11 0 (11 0 1] o0 [1] 0 (1] 0 [1] ‘0 i |
10 | \ Mo 0, 0 0 0 g 0 1
Envelope Joint Reactions
A2 Joint XK e YK e Z[K] e MX[k-ft] Ilc MY[kft] lc MZ[kft] _lc
1 BOTTOM-BRA.. max  .693 2 g 1T 1 0 [1 0 1 0 [1
2 Imin| 862 Sl A3 2 a0 1 o T e
L3 TOP BRACE max -1.841 1 842 | 1 0 1 0 1 LOCKED 0. 11
4 | imini 2240 cp 608 [ 20700 1 0 1 LOCKED' S 70 [
5 Totals: Imax: -1279 |1 | 1062 1| 0 1| =1 . "
6 mindl =1.647. 1 2.1 7686 2.0 -0 1 ]
RISA-3D Version 7.1.1 [J: A\ \Engineering\Structural\Calcs\Risa-3D\EIA-TIA.r3d] Page 3



Company : Natcomm, INC. Mar 31, 2009
Designer : gl, cfc 10:25 AM
Job Number : 08174.C0O.03 CL&P Pole # 1068 Checked By:

_Envelope Joint Displacements

Joint __X[in] lc Y(linl e Z[in] Ic X Rotation... Ic Y Rotation... Ic Z Rotation ... Ic
1 BOTTOM-MA..|max| .055 2 0 [ 2 ] 0 e R P
2 Imin| 045 |1 0 EE 0 0. i 0" 1 o
3 BOTTOMBR..max| 0 1 0 | 2 0 14 [e:0 1] 0.. [1:44.6226:3]:2 |
4 im0 R TR0 0 B 100 1 i877e-3 [ 1]
5 TOP-BRACEmax, 0 2 0 |2 0 4l 450 1[04 7981631 |
en | 'min B R ) e 0 15 0 170 1179.707e3/2 |
7 ANTENNA-CE.max 1237 2 0 |2 ] 0 1] 1 0 [1]-17e2 1]
8 minte .01 AT o 0 o 0. 1 22080227
| 9 |TOP-MAST Imax| 1.86 [2| 0 z 0 R 0 i e Y o il
101 |min Fs2 i i [ 0 aleiio 1 oo
_Envelope AISC ASD Steel Code Checks
___Member __ Shape i _ Code Check __Loc|ft] lc She... Loclft] .. lc Fa[..Ft][..... Fb....C..C.AS...
1| M1 [ PIPE_4.0X | AA .883 9115 21043/ 9.115 [ [ 2 [7.459 21 |..[23.1[1].6]1 [H1-3]

e ———————— s
]

RISA-3D Version 7.1.1 [J:\...\...\..\Engineering\Structural\Calcs\Risa-3D\EIA-TIA.r3d] Page 4



Company : Natcomm, INC. Mar 31, 2009
Designer . tjl, cfe 10:26 AM
Job Number : 08174.C0.03 CL&P Pole # 1068 Checked By:

—_— e
_——_—e— e . —

Joint Reactions

LC Joint Label X[k Y [K] Z[K] MX[k-ft] MY [k-ft] MZ [k-ft]
1. 1  BOTTOM-BRACE 562 22 0 0 0 ! 0
L2 | STOP-BRACE "] " S1i841 78 |Tiigap 2 ¢ 0 | 0 | LOCKED | 0 |
1 3 | 1 Totals: -1.279 1.062 | 0 I, = | |
42 COG (ft): X oM Tz 0 | |

e EEE——
T s e—— o

RISA-3D Version 7.1.1 [J:\..\..\...\Engineering\Structural\Calcs\Risa-3D\EIA-TIA.r3d] Page 5



Company : Natcomm, INC. Mar 31, 2009

Designer : gl, cfc 10:26 AM

Job Number : 08174.C0O.03 CL&P Pole # 1068 Checked By:_____
Joint Reactions

LC Joint Label XK Yk Z[K COMX[kef] MY[kft]  MZ[kf]

1 . 2  BOTTOM-BRACE .693 13 | 0 | 0 0 0

22 TOPBRACE | 7224 | 525 | 0 ‘ 0 | LOCKED | 0 i
[ 3 | 2 Totals: L -1.547 .656 | 0 | | |
B4 =2 COG (ft): x| 06 Tz l |

RISA-3D Version 7.1.1 [J:\...\...\..\Engineering\Structural\Calcs\Risa-3D\EIA-TIA.r3d] Page 6
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Code Check

1 _ No Calc
T | >1.0

-/<§. | ~.90-1.0

.75-.90

4 X . .50-.75

g -50
OP-MAST ;34]

ANTENNA-CENTERLINE

ABOP-BRACE

ABOTTOM-BRACE

BOTTOM-MAST

Solution: Envelope

: ] © CL&P Pole # 1068 I
dleia e L el
N EER.0 daiyCheek - o oo [FETARK

Natcomm, INC.



o DP-MAST

912k ..
LS
S
NTENNA-CENTERLINE
|
|
P-BRACE

.02 TTOM-BRACE
‘ 029k/ft~
| -.00

sOTTOM-MAST

Loads: LC 1, TIA/EIA Wind + Ice on PCS Mast and PCS Structure
Natcomm, INC. CL&P Pole # 1068

T
- | 3 P

08174.C0.03

LC # 1 Loads EIA-TIA.r3d

tlofe Mar 31, 2009 at 10:27 AM |

Gem G PR e e eeww  peeen  PReew  eeeew e e Beeen e e

rr



Code Check

No Calc
>1.0
.90-1.0
.75-90
z X 50-75
S = R *rOP-MAST

*ANTENNA-CENTERLINE

06

%OTTOM-BRACE
D.2

BOTTOM-MAST
Results for LC 1, TIA/EIA Wind + Ice on PCS Mast and PCS Structure
Reaction units are k and k-ft

Natcomm,INC.

CL&P Pole # 1068

tlofe
081774.90.(7)377 B

Mar 31, 2009 at 10:29 AM
| LC#1Reactions and Deflected Shape  EWTiAxs



DTTOM-BRACE

034K/

Loads: LC 2, TIA/EIA Extreme Wind on PCS Mast and PCS Structure

TENNA-CENTERLINE

Natcomm, INC. CL&P Pole # 1068

108174.C0.03

LC # 2 Loads

Mar 31,2009 at 10:27 AM |

EIA-TIA.r3d

3 3

-wT — P g, e e — e ] [e— [ o T I —
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*roP-MAST

0.7

TTOM-BRACE

OTTOM-MAST

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

Natcomml INC

| i

CL&P Pole #1068
08174.C0.03.

LC #2 Reactions and Deflected Shape

*ANTENMA-CENTERLINE

Code Check
No Calc
>1.0
.90-1.0
.75-.90
.50-.75
0.-.50

rMar ?:12009 at 1OE’;OAM

EIA-TIA.r3d



Subject:

z.T cCoOM Mg Location:

CONSULYING ENGINERRS W

re—————

g A3 AR ASAD F- 203 AEAAENF wrsalangens
832 N Braford 24, 3rardaes, €7 06405

Rev. 0: 3/31/09

Mast Connection to CL&P Pole #1068

Darien, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 08174-C0O.3

Design Basis:

New 1/2 ® A36 U-bolts will be used to attach the antenna mast to the two (2) existing collars on the existing NU Pole.

The connections are assumed to be pinned therefore the bolts have only horizontal and vertical reactions to withstand.

The bolts will be checked for tension and shear from the horizontal force resulting from the direction of the wind and for their
capacity of friction resistance agaist the vertical force. The existing collar rods will also be checked for tension.

Check U-Bolts to Collar:
Design Reactions at Connection:
Horizontal =

Vertical =

Moment =
Bolt Data:

Bolt Grade =

Number of Bolts, nb =

Bolt Diameter, db =

Bolt Area, ab =

Coefficient of Friction =

Allowable Tensile Stress, Ftall =
Allowable Shear Stress, Fvall =

Allowable Friction Resistance =

Horizontal := 2.5-kips
Vertical := 1.0-kips

Moment := 0-kips-ft

A36
Ny =4 (2 U-Bolts)
dp := 0.5in

1
ab = Zﬂdbz = 0196"’]2

W := 0.6
Ft.all = 19.1-ksi
Fy.all:= 9-9ksi

™
[/

Mast Connection to CL&P Pole.xmcd.xmcd

Page 6.3-1
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t%" Subject:
[N %T COMMé Location:

fﬁz ﬁ»_«:ousumua ENGINEERS

2o M3 AERA%A0 - 253 ABA 53T Wi Aal-uretons Rev. 0: 3/31/09

§%1 N Brenford 94, 8randans, CT 26405

Mast Connection to CL&P Pole #1068

Darien, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 08174-CO.3

Check Bolt Stresses:

Tension Force Each Bolt =

Tension Stress Each Bolt =

Shear Force Each Bolt =

Shear Stress Each Bolt =

Friction Force Each Bolt =

Mast Connection to CL&P Pole.xmcd.xmcd

Horizontal .
Ftension.bolt = T = 0.625-kips

Ftension.bolt .
Ft act= e = 3.2-ksi
b

Condition1 := if(Ft.act < Ft_a”,"OK" ,"Overstressed")

Condition1 = "OK"

Horizontal .
Fshear.bolt = T = 0.625-kips
Fshear.bolt .
Fy.act:= N 3.2-ksi
b

Condition2 := if( Fy.act < Fy.all-"OK" ,"Overstressed")

Condition2 = "OK"

Vertical .
- = 0.25-kips

Ffriction.bolt =

Ffriction.bolt .
Ffact= ——— =1.273ksi

ap
Condition3 := if( Ft act < Ff.all-"OK" ,"NG")

Condition3 = "OK"

Page 6.3-2




Subject: Mast Connection to CL&P Pole #1068
P“! g Location: Darien, CT
|| CONSULTING CNGINERRS &
Prepared by: T.J.L. Checked by: C.F.C.
2 A3 AR A5AD f- 223 AEBA5AT wisalafegcone ReV. O: 3/31/09 Job NO, 08174_003

&3-2 K. Breaford B4, Srantaed, €T 06405

Check Existing Collar:
Design Reactions at Connection:
Horizontal =

Vertical =

Moment =

Bolt Data:

Bolt Grade =

Number of Bolts, nb =

Bolt Diameter, db =

Bolt Area, ab =

Allowable Tensile Stress, Ftall =
Allowable Shear Stress, Fvall =

Allowable Friction Resistance =

Tension Force Each Bolt =

Tension Stress Each Bolt =

Mast Connection to CL&P Pole.xmcd.xmcd

Horizontal := 2.5-kips
Vertical := 1.0-kips

Moment := 0-kips-ft

A36
ny:=6 (3 Rods per Side)
dy, := 0.625in

1
ap = 2 -‘rr-db2 = 0.307-in2
FtaH = 19.1-ksi
Fy.al=9.9-ksi

F.all = 0.25-u¢Fy 5 = 2.865ksi

Horizontal :
Ftension.bolt =~ = 0.417-kips

Ftension.bolt ]
Ft act™= = e 1.4-ksi
b

Condition1 := if(Ft.act < Ft.all'"OK" ,"Overstressed")

Condition1 = "OK"

Page 6.3-3




Subject: Load Analysis of PCS Mast and T-Mobile
Equipment on CL&P Structure #1068

N Ai M Mé Location: Darien, CT

cONSULﬂNG IN(H“BIH‘ »
Prepared by: T.J.L Checked by: C.F.C. Job
e 253 AKINEAD f: 258 AEAIET wisatoategeons Rev. 0: 3/31/08 No. 08174.CO.3

32 W Breaford 51, Srardees, T 06405

Basic Components

Heavy Wind Pressure = p:=4.00 psf L
. . (NESC 2007 Figure 250-1 & Table 250-1)
Basic Windspeed = V=110 mph )
) . . (NESC 2007 Figure 250-2(e) )
Radial Ice Thickness = Ir:= 0.50 in
Radial Ice Density = Id:=56.0 pcf

Factors for Extreme Wind Calculation

Elevation of Top of PCS Mast Above Grade = TME:= 129 ft
Multiplier Gust Response Factor = m:=1.25 (Only for NESC Extreme case NU criteria)
NESC Factor = kv :=1.43 (NESC 2007 Table 250-3 equation)
Importance Factor = 1:=1.0 (NESC Section 250.C.2)
2
9.5
y s TME (NESC 2007 Table 250-2)
Velocity Pressure Coefficient = Kz = 2.01- 0.67-W0 =1.227
1
33 7
Exposure Factor = Es:=0.346] ————— =0.302 (NESC 2007 Table 250-3)
(0.67- TME)
1
Response Term = Bsi= T 0.82 (NESC 2007 Table 250-3)
1+0.375 ——
0,
"
1+\27 Es Bs ¢
Gust Response Factor = Grf:i= =~ ST 0.849 (NESC 2007 Table 250-3)
kv
Wind Pressure = gzi= 0.00256Kz.V2.Gril =323 psf  (NESC 2007 Section 250.C.2)
Shape Factors A il :
NUS Design Criteria Issued April 12, 2007
Shape Factor for Round Members = Cdg:=1.3
Shape Factor for Round Members = Cdg:=16
Shape Factor for Coax Cables Attached to Outside of Pole = Cdioax = 145
Overload Factors ; s
NU Design Criteria Table
Overload Factors for Wind Loads:
NESC Heavy Loading = 2.5 Apply in Risa-3D Analysis
NESC Extreme Loading = 1.0 Apply in Risa-3D Analysis
Overload Factors for Vertical Loads:
NESC Heavy Loading = 1.5 Apply in Risa-3D Analysis
NESC Extreme Loading = 1.0 Apply in Risa-3D Analysis

NESC Load Calculations.xmcd Page 7-1
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Prepared by: T.J.L Checked by: C.F.C. Job
No. 08174.CO.3

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

Mast Shape =

Mast Diameter =

Mast Length =

Mast Thickness =

Wind Load (NESC Extreme)

Assumes Mast is Shielded by Coax Cable
and Antennas Untill 122"-4" AGL

Mast Projected Surface Area =

Total Mast Wind Force (Below NU Structure) =

Wind Load (NESE Heavy)

Assumes Mast is Shielded by Coax Cable
and Antennas Untill 122"-4" AGL

Mast Projected Surface Area w/ Ice =

Total Mast Wind Force w/ Ice =

Gravity Loads (without ice)

Weight of the mast =

Gravity Loads (without ice)

Ice Area per Linear Foot =

Weight of Ice on Mast =

NESC Load Calculations.xmcd

(Pipe 4.0" SCH. 80)

tnast:= 0337 in
Dmast

mast = 2" 0.375

qZ'CdR-Amast-m =20 pif BLC 5
(Dmast +: 2"")

AlCEmast = 12 =0.458
p:Cdg-AICE 45t = 2 plf BLC 4
Self Weight (Computed internally by Risa-3D) plf  BLC1

) n 2 5 .
Alast = ;‘ [(Dmast + Ir<2) = Dyrigst ] -79 sqin

Ai
mast

WicEmast= 19 =9 pif  BLC3

Page 7-2
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Development of Wind & Ice Load on Antennas

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

Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Antenna Wind Force =

Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure on Antennas

Surface Area for One Antenna w/ Ice =

Antenna Projected Surface Area w/ Ice =

Total Antenna Wind Force w/ Ice =

Gravity Load (without ice)

Weight of All Antennas =

Gravity Load (with ice)

Volume of Each Antenna =

Volume of Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice on All Antennas =

NESC Load Calculations.xmcd

RFS APX16DWV-DWVS-E-A20 A\
Flat
Lant:= 55.9 in
Wgpt:=13.0  in
Tonpi=345 in
WTant =407 Ibs
Nant:=3
SA. .. Lant'Want -5
LT

Aant = SAgntNapt = 151

Fant= 9z Cdp-Agnym = 978

(Lant’r 1)'(Want +1
SACEant= gy =5

AlcEant = SAicEant Nant = 166

Fiant:= P:CdE-A|cEant = 106

WT4ntNant = 122

Vant = Lant Want Tant = 2289

Vice = (Lant + 1)(Want + 1)'(Tant i 1) = Vapt=1017

Vice
WicEant™ T35 0= 33

WiceantNant = 99

Page 7-3
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Development of Wind & Ice Load on TMA's

TMA Data:
TMA Model =
TMA Shape =
TMA Height =
TMA Width =
TMA Thickness =
TMA Weight =

Number of TMA's =

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure on TMA's

Surface Area for One TMA =

TMA Projected Surface Area =

Total TMA Wind Force =

Wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure on TMA's

Surface Area for One 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 (with ice)

Volume of Each TMA =

Volume of Ice on Each TMA =

Weight of Ice on Each TMA =

Weight of Ice on All TMA's

NESC Load Calculations.xmcd

RFS ATMAA1412D-1A20

Flat e
/ \
Lima= 12 in </ // -
A AT
= in \ e »
Wypma =10 \_ 5/”\
TTM A= 4 in . \\\\V/,//O
O
WTTMA = 1 3 le ‘/ \\<\ |
Ngge=8 \\
Sy
A LrvmaWTma —os "
TMA= ™ ag '
ATma = SAtmaNTMA = 2.5 sf
FMA = 92 Cdp-Apya m = 161 lbs BLCS

SA = —— et = sf

ICETMA v
AICETMA = SAICETMA NTMA = 3 8
Firma = P-CdeAiceTMA = 19 Ibs  BEGH
WTrpmaNTMA = 39 Ibs BLC 2
VTma = LimaWTmA TTma = 480 ¢y in

Vige'= (LTMA + 1)(WTMA+ 1)(TTMA+ 1) ~Vima=235  cuin

Vice b
WICETMA = 7735148 s
WiceTMA NTMA = 23 lbs  BLC3

Page 7-4
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Prepared by: T.J.L Checked by: C.F.C. Job

No. 08174.CO.3

Development of Wind & Ice Load on Antenna Mounts

Mount Data:

Mount Type:

Mount Shape =
Pipe Mount Length =
2 inch Pipe Mount Linear Weight =
Pipe Mount Outside Diameter =
Number of Mounting Pipes =
Pipe to Pipe Adapter Clamp Set Weight =

Number of Pipe to Pipe Adapter Clamp Sets =

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/ Ice =
Total Mount Wind Force =

Gravity Loads (without ice)

Weight Each Pipe Mount =

Weight of All Mounts =

Gravity Loads (with ice)

Volume of Each Pipe =

Volume of Ice on Each Pipe =

Weight of Ice each mount (incl, hardware) =

Weight of Ice on All Mounts =

NESC Load Calculations.xmcd

Site-Pro Pipe to Pipe Adapter

Clamp Set w/ Mounting Pipes
Round /?:\
Lnt =72 in / /
Wnt = 3.66 plf ) “
Dyt :=2.375  in s \\\
t 7
mn f\}\
= N\ /) NOoT—

Nmnt:=3 N 5
prac.mnt =5 |Ibs
Nppac.mnt =6 Ibs
Amnt =0.0

Frant = qzCdp-Apnym=0

AlCEmnt = 0.0
Fimnt = P:CAE-A|cEMnt = 0

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

Lmnt

WT, — =22
mnt" 4o

mnt =W

WTmnt Nmnt + Nppac.mnt Wppac.mnt = 96

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

m 2
— Dyt L

Vent = 4

319

mnt ““mnt =

Vige = [;[(Dmm v 1)2]-(|_mnt ¥ 1)] = Vg = 334

W _ Viee Id= 11
ICEmnt -= 1728 =

WiCEmnt:Nmnt + 10 =42
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Load Analysis of PCS Mast and T-Mobile
Equipment on CL&P Structure #1068

Darien, CT

Prepared by: T.J.L Checked by: C.F.C. Job
No. 08174.C0O.3

Development of Wind & Ice Load on Coax Cables

Coax Cable Data:

Coax Type =

Shape =

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

No. of Coax Projecting Outside Face of PCS Mast =

Wind Load (NESC Extreme)

Coax projected surface area =

Total Coax Wind Force (Above NU Structure) =

Wind Load (NESC Heavy)

Coax projected surface area w/ Ice =

Total Coax Wind Force w/ Ice =

Gravity Loads (without ice)

Weight of all cables w/o ice

Gravity Loads (with ice)

Ice Area per Linear Foot =

Ice Weight All Coax per foot =

NESC Load Calculations.xmcd

. 7 N .
HELIAX 1-1/4" A I T
N A )
Round T N A /”*\\\\Y//// ™~
Dppay = 1:56 in N/
coax i e
Leoax=95  ft W, [ \
S /
i > [
Wigoay:= 104 pif | \\ VR
Neoax = 12 \;,,,;
NPcoax = 2
(NPcoachoax s Dmast)
Acoax™= 45 =0.63 ft
12
Feoax = 92 Cdeoax Agoax M = 37 of  BLCS
(Npcoax'Dcoax +Dpast 2'") ,
AlCEcoaX = — T2 =07
Ficoax = p'CdCOGX'AICEcoaX =4 p|f BLC 4
WTcoax = Wteoax Neoax = 12 pif  BLC2
. ™ 2 2 :
Alcoax = Z[(Dcoax g 2‘") = Deoax ] =32 sqin
Ai
: coax
WTigoax = Ncoax'ld‘w =15 pif  BLC3

Page 7-6
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NATCOMM, INC. Subject:  Analysis of NESC Heavy Wind and NESC Extreme
Consulting Engineers Wind for Obtaining PCS Mast Reactions Applied to CL&P Tower
63-2 North Branford Road Tabulated Load Cases
Branford, CT 06405 Location: Darien, CT
Ph. 203-488-0580 / Fax. 203-488-8587 Date:3/30/09 Prepared by: T.J.L. Checked by: C.F.C. Job No. 08174.C0.3
Load Case Description
1 Self Weight (PCS Mast)
2 Weight of Antennas, TMA's, Mounts, Coax Cables
3 Weight of Ice Only on PCS Structure
4 NESC Heavy Wind on PCS Structure
5 NESC Extreme Wind on PCS Structure

Footnotes:

(1) PCS Structure includes: PCS Mast, Antennas, TMA's, Mounts, Coax Cable

Load Cases and Combinations

8-0 NESC PCS Mast Load Cases
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Company Natcomm INC. Mar 31, 2009

Designer 10:37 AM
Job Number 68174 C0.03 CL&P Pole # 1068 Checked By:_____
—_—_“_—_“'__—

Global

Display Sections for Member Calcs |5

Max Internal Sections for Member Calcs |97 |

Include Shear Deformation Yes 1

|Include Warping 'Yes |

Area Load Mesh (in?2) g 1144 :

‘Merge Tolerance (in) .12 0

P-Delta Analysis Tolerance 10.50% i

Vertical Axis Y |

Hot Rolled Steel Code | AISC: ASD 9th

'Cold Formed Steel Code | AISI 99: ASD |

Wood Code 'NDS 91/97: ASD

\Wood Temperature | < 100F |

Concrete Code |ACI 2002 |

Number of Shear Regions ) 4 5

'Region Spacing Increment (in) 4 |

Biaxial Column Method 'PCA Load Contour |

Parme Beta Factor (PCA) |.65 |

Concrete Stress Block | Rectangular

\Use Cracked Sections Yes o

Bad Framing Warnings No Lo t]

'Unused Force Warnings 'Yes |

Hot Rolled Steel Properties

Bt Label E [ksi] G [ksi] Nu Therm (\ME5 F) _ Density[k/ft*3] Yield[ksi]

1 A36 Gr.36 L. 29000, | - dAdis4 | 3 65 49 SRR

25 A572 Gr.50 200000 |- 1i164 | 3 65 l 49 % 500
0 25 A992 29000 11154 E 65 49 50 |
B A500 Gr.42 000007 11154 | 3 1 65 | .49 42 |
5 A500 Gr.46 29000 11154 3 65 49 46

6 | A53 Gr. B 29000 11154 | 3 65 l .49 35 l

Hot Rolled Steel Design Parameters

lLabel _ Shape Lengt.. Lbyy[ft] Lbzz[ft] Lcomp top]ft] Lcomp bot[ft] ~Kyy Kzz Cm-yyCm-... Cb y sw...z sw..Function
1 M1 __ Mast-new| 17.5 | | _ [z | lLateral

Hot Rolled Steel Section Sets

- Label ____ Shape Type_ Design List _ Material __ Design Rules Alin2] lyy[ind] lzz[in4] _ J[in4]
1 Mastold | PIPE 4.0 | Column Pipe  A53Gr.B Typical | 207 [ 6582 | 6.82 | 136
2 | Mast-new | PIPE 4.0X | Column | Pipe |A53Gr.B | Typical 414 | o2 T 02" 182 |

Member Primary Data
_Label _ | Joint J Joint _KJoint Rotat... Section/Shape  Type  Design List Material _Design Rules
1 M1  BOTTOM-MAST = TOP-MAST Mast-new  Column = Pipe A53Gr.B  Typical

Joint Coordinates and Temperatures

. label X[y Y] Z[ff  Temp][F] Detach From Dia...

1 BOTTOM-MAST 0 , NI ) .

2 | BOTTOM-BRACE e S0
3 _TOPBRACE 0 RS @ 0

RISA-3D Version 7.1.1 [J:\..\..\..\Engineering\Structural\Calcs\Risa-3D\NESC.r3d] Page 1



Company Natcomm INC. Mar 31, 2009
Designer 8 10:37 AM
Job Number 8174 C0.03 CL&P Pole # 1068 Checked By:

Joint Coordinates and Temperatures (Continued)

Label , _ XIft] YIftl ZIftl Temp [F] Detach From Dia...
4 | ANTENNA-CENTERLINE | 0 | 15 1 0 ! 0 l |
5 TOP-MAST R 0 o 17.5 ‘ 0o 0 ’

Joint Boundary Conditions

Joint Label X [k/in] . Y [k/in] Z [k/in] X Rot.[k-ft/rad] Y Rot.[k-ft/rad] Z Rot.[k-ft/rad] Footing
1 BOTTOM-MAST | | | 3
2 |BOTTOM-BRACE | Reaction | Reaction | Reaction | i l l A

3 ANTENNA-CENT... ‘
4 | TOP-BRACE | Reaction | Reaction | Reaction | 1 l |

Joint Loads and Enforced Displacements (BLC 2 : Weight of Antennas, TMA's, Mount)

1o Joint Label ___LDM i 368 Direction Magnitude[(k k-ft), (in,rad), (k*s*2/ft, k*ft...
. 1  ANTENNA-CENTERLINE L | Y. -.122
2 | ANTENNA-CENTERLINE | E 1 Y ‘ -.039 |
3 | ANTENNA-CENTERLINE L f Y | -.096 |
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/ft, k*ft...
1  ANTENNA-CENTERLINE L | Y L -.099 il
| 2 | ANTENNA-CENTERLINE | K ; v 1 -.023 ]
| 3 | ANTENNA-CENTERLINE o D G -.042 ‘
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/ft, k*ft...
T ANTENNA-CENTERLINE L | ) X . .106 R o
| 2 | ANTENNA-CENTERLINE s L i X ‘ .019 1
Joint Loads and Enforced Displacements (BLC 5 : NESC Extreme Wind on PCS Structu)
Joint Label L.D.M Direction Magnitude[(k.k-ft), (in,rad), (k*s?2/ft, k*ft...
.1  ANTENNA-CENTERLINE L | X 978 i
‘ | ANTENNA-CENTERLINE | L 1 X | .161 ,fj

Member Distributed Loads (BLC 2 : Weight of Antennas, TMA's, Mount)

_ Memberlabel  Direction _ Start Magnitude[k/ft.deg]  End Magnitude[k/ft,...Start Location[ft,%] End Location]ft, %]
LA S MR ] ¥ -.012 i -.012 e 0 e 42600
Member Distributed Loads (BLC 3 : Weight of Ice Only on PCS Struct)
% __Member Label Direction Start Magnitude[k/ft.deg] End Magnitudel[k/ft,...Start Location[ft,%] End Location][ft,%]
e Y R i R ol ki 0 01 01 3.l b e e i 10 1o s ool S 26T
2] M1 N -.003 i -.003 ; 0 1 0
Member Distributed Loads (BLC 4 : NESC Heavy Wind on PCS Structure)
,,,,, _ Member Label ~ Direction  Start Magnitude[k/ft.deg]  End Magnitude[k/ft,...Start Location[ft,%] End Location[ft,%]
s [l M1 o PR, GuMNS RN il i (0] 0 Pl L .004 et e L A T2.67 .
Member Distributed Loads (BLC 5 : NESC Extreme Wind on PCS Structu)
-+ o Member Label ~ Direction Start Magnitude[k/ft,deg] ~ End Magnitude[k/ft,...Start Location[ft,%] End Location|[ft,%]
T AERMA S L X S e a0 @8 e e e | R8T il e 0 wlo o 4267

RISA-3D Version 7.1.1 [J:\..\..\.. \Engineering\Structural\Calcs\Risa-3D\NESC.r3d] Page 2
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Company Natcomm INC. Mar 31, 2009
Designer 3 10:37 AM
Job Number 8174 C0.03 CL&P Pole # 1068 Checked By:_____

_——_————____——__

Basic Load Cases

BLC Description Category X Gra...Y Grav.. Z Gra... Joint Point Distributed Area (Mem... Surfa...

1.4 Self Weight (PCS Mast) . _None I | | | |

2 | Weight of Antennas, TMA's, Mount | None | ‘ | B f |
3 Weightoflce Onlyon PCS Struct  None | | |3 4 ]2

__4 | NESC Heavy Wind on PCS Structure | None | : ‘ ErE 1= |

5 NESC Extreme Wind on PCS Structu None ‘ 2 1 |

Load Combinations

: Description Solve PD...SR..BLCFa... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa BLCFa BLCFa...
1 | NESC Heavy Wind on PCS Structure | Yes 1 1.5/ 2115/3 | 1 5 4 2. 5 |
2 |INESC Extreme Wind on PCS Structu.. Yes | | |1 | 1 ol ] = 1 | P }
3 Self Weight L 1111 i ‘ N

Envelope Member Section Forces

Member Sec Axiallk] Ic yShearlk] Ic z Shear[k] Ic Torquelk-ft] Ic y-y Mome... Ic z-z Momen... Ic
(1 [ M1 ‘ 1 max 0 1 0 R T 0. 1 g [1]
el f Iminledio T O A o o i o 0|
B 2 max_.041 1 -236 -1 0 1 0 AN SN
d E Imin /06 2 UL Be Tl 0 e 0E o e
5 : 3 Imax| -.098 |2 | -28 |1 0 1 I 0 (1] 6827 |2
6 | ! L ESPY RS R E T R i e R e
| 7 4 max 744 1 1.139 2 0 B i Lol 1. 2136 2
8 l Imin| 2310 T2 a1s Fiio 1 T o s sse
| 9 | i 5 max 0 10 0 1 w11 R T
110 | | iminls o Tiiior S0 S T
Envelope Member Section Stresses
Member ___Sec Axiallksi] Ic y Shear... Ic z Shear... Ic y-Toplksi] Ic_y-Bot[ksi] Ic z-Toplksi] Ic z-Bot[ksi] Ic
[ 1 M1 N max__ 0 1 0 i4l.0 M1 G 4] 4 [1] 0 1
o 1 iR R S B e B i e S e i
| 3 _ L g max| .01 |1 |-114 (1] 0 [1]-2203|1[8024[2] 0 [1] 0 1
g | Imin 004 27 | a1 |20 {8024 | 22208 | S0 100 1
5 - max| -024 | 2 |-135 [1] 0 11/-5542/1/2021[2] 0 (1| 0 1
6 | i ImintCio6 1| Taoa 2 0 ko021 265421 0 il 0 1]
| 7 | 4 max| 18 11| 55 |2/ 0 11-1.735/1/6323/2] 0 [1] 0 1
8 | IminfEio7z i 2. 150 P10 e a2y 2 735 0 g |
9 | & max_ 0 1 O NI O O T O I £ 8 O T
10 | ; ‘min__ 0 1 ol e il 0 e T
Envelope Joint Reactions
Joint XKl le YK e ZK e MX[kf] Ic  MY[kf] lc  MZ[kf] Ic

1 BOTTOM-BRA..max 698 2 331 1 0 | 11 0 I I
5 Emin]= 71827 |4 A3 2 1 0 et g
3 TOP-BRACE max -631 1 1.263 1 0 1 0 1 LOCKED g 11
A imin 22806 1 20525 2 0 1 0 I LOCKED T 0 q
S | Totals: max -439 1| 1593 |1 | 0 1] = < | | ot

6 | Imin| 1608 [2°| 856 [ 2] 0 1 e

RISA-3D Version 7.1.1 [J:\..\..\..\Engineering\Structural\Calcs\Risa-3D\NESC.r3d] Page 3



Company : Natcomm, INC. Mar 31, 2009
Designer 3 gl, cfc 10:37 AM
Job Number : 08174.C0O.03 CL&P Pole # 1068 Checked By:

Envelope Joint Displacements

Joint X [in] lc Y [in] lc Z[in] lc _X Rotation... Ic Y Rotation... Ic Z Rotation ... lc
1 BOTTOM-MA..max__ .056 | 2 0 [ 2 0 1] @at PRl de 1 4.707e-3 2
) lmin Ftot6 s 1o E 0 1 0 o S o TE[M.292¢:3 0 |
3 BOTTOMBR..max 0 | 1 0 | 2 0 l1hai0 1100 114703032 |
B4 Imin[ 0 2 0 e 0 A 0 0 1 129163117
5 TOP-BRACEmax, 0 |2 0 2| 0 el e e
6| minl 0 A 0 1 0 1007 10 70 1 9.008e-3/ 2 |
7 ANTENNA-CE..max  1.262 2 0 2 0 1] 0 {19 1 -5.825e-3 1
el Imin 746 AT 70 1] 0 Ul 0 S0 0212360 01|
9 TOP-MAST max 1.899 2 | 0 |2 0 T "6 111 0 11 [5825e3/1 |
EhE Iminl 521 [1] 0 E 0 o Ao 212362 2/
Envelope AISC ASD Steel Code Checks
Member Shape ___Code Check Loc[ft] Ic She... Loc[ft] ... lc Fa[.Ft[.... Fb....C..C..AS..
1 M1_[PIPE_4.0X | 900 8.932 [21.044) 9.115 | [ 2 7.459 21 |..[23.1[1].6 |85[H2-1

o ————— e ————————

RISA-3D Version 7.1.1 [J:\..\...\...\Engineering\Structural\Calcs\Risa-3D\NESC.r3d] Page 4



Company : Natcomm, INC. Mar 31, 2009

Designer : tjl, cfc 10:38 AM

Job Number : 08174.C0.03 CL&P Pole # 1068 Checked By:_____
%

Joint Reactions

LC Joint Label ‘ X [K] _YIk] Z [K] _ MX[k-ft] MY [k-ft] MZ [k-ft]
101 BOTTOM-BRACE | .192 331 ‘ 0 0 0 ‘ 0
201 TOP-BRACE o -edf i 126308 0 | 0 | LOCKED | 0 |

L3 1 Totals: -.439 1.593 | 0 | | | u
R COG (ft): X0 V04 20 i T ]

—__—_—__—_______—_
RISA-3D Version 7.1.1 [J:\.\..\..\Engineering\Structural\Calcs\Risa-3D\NESC.r3d] Page 5



Company : Natcomm, INC. Mar 31, 2009

Designer : gl, cfc 10:38 AM

Job Number : 08174.C0.03 CL&P Pole # 1068 Checked By:_____
Joint Reactions
_ LC Joint Label X[k Y [k] _ZIK] MX [k-ft] MY [k-ft] _— MZ [k-ft] ‘
1 2  BOTTOM-BRACE .698 13 ‘ 0 | 0 ‘ 0 1 0 ]
2T 27" TOPBRACE . T["2306.:| @ 8257 ] 0 | 0 | LOCKED | (Fal
g Totals: | 1608 | 656 | 0 ; ‘ ‘

A ) COG (ft): o vioes 70 1 f |

RISA-3D Version 7.1.1 [J:\..\..\..\Engineering\Structural\Calcs\Risa-3D\NESC.r3d] Page 6



bP-MAST ‘

-.63

.313k

TENNA-CENTERLINE

DP-BRACE

-.041K
TTOM-BRACE

RY[(:T:
sOTTOM-MAST

Loads: LC 1, NESC Heavy Wind on PCS Structure

Natcomm, INC. ] . CL&P Pole # 1068 ]
e Mar 31, 2009 at 10:39 AM |
‘ostr4co03 ~ LC#f1loads ot sl "




\<\:>
/(\?}\t
- X TOP-MAST
'ANTENNA-CENTERLINE

-.6
1.3
02
3 TTOM-BRACE

.3

BOTTOM-MAST
Results for LC 1, NESC Heavy Wind on PCS Structure
ReactionruAnits arekand k-ft 7 - S e e
Natcomm, INC. CL&P Pole # 1068 I A L v
Hhiorer G oe , Malri31, 2007 at 10:0.4M. )
QeiTe.UOuS LC#1Reactions  NEsord



Loads: LC 2, NESC Extreme Wind on PCS Structure

TENNA-CENTERLINE

.037|5_/g§

sOTTOM-MAST

7_Natcomm, INC.

08174.C003.

CL&P Pole # 1068

LC # 2 Loads

Mar 31,2009 at 10:39 AM

NESC.r3d




Results for LC 2, NESC Extreme Wind on PCS Structure
Reaction units are k and k-ft

Natogmm, ING.

fil, cfc
08174.00.03

'rOP-MAST

'ANTENNA-CENTERLINE

0.7

-

TTOM-BRACE
i

BOTTOM-MAST

CL&P Pole # 1068

_LE 7 Redelions

NESC.r3d

Mar 31,2009 at 1040 AM



Subject:

BL B

;Ni %T COM Mé Location:
WJ ﬁ‘cousuumamdlumsi
P03 ARINEAD o 205 ABAASAT Wi salargdon Rev. 0: 03/31/09

#3218 Braford 51, Srandacs, €T 05405

Coax Cable on CL&P Pole #1068

Darien, CT

Prepared by: T.J.L Checked by: C.F.C.
Job No. 08174.C0.03

Coax Cable on CL&P Pole

Distance Between Coax Cable Attach Points = 5 \
10
10
10
10
Coaxial Cable Span
(from Top of Pole Down Coaxgpapn =| 10 (User Input)
w/ Top 10' on Mast) = 10
10
10
10
10)
Weight of Coax Cable = Wioax = 1.04-pif (User Input)
Number of Coax Cables = Ncoax =12 (User Input)
Extreme Wind Pressure = qz:= 32.30-psf (User Input)
Diameter of Coax Cable = Dcoax :=1.98.in (User Input)
Heavy Wind Pressure = p = 4-psf (User Input)
Radial Ice Thickness = Ir:= 0.5-in (User Input)
Radial Ice Density = Id:= 56.pcf (User Input)
Shape Factor = Cdgoax = 1.45 (User Input)
Overload Factor for NESC Heavy Wind Load = OFpjyy =25 (User Input)
Overload Factor for NESC Extreme Wind Load = OFyy = 1.0 LISETIRRGY
Overload Factor for NESC Heavy Vertical Load = OFy =15 s it
Overload Factor for NESC Extreme Vertical Load = OFgy:=1.0 (User input)
Wind Area with Ice = Aice = (2:Dggay *+ 21) = 4.96:in
Wind Area without Ice = A= (2-Dgoay) = 3.96:in
; L 2 2 2
Ice Area per Liner Ft = Aigoay = i '[(Dcoax ¥ 2.1.—) - Deoax ] = 0.027ft
Weight of Ice on All Coax Cables = Wice = Aiggax 1 Ngoax = 18.179-plf

Coax Cable on CL&P Tower.xmcd.xmcd Page 9.0-1




Subject:

f N i M M¥§ Location:

cousuu‘ma ENGINIIHSI

g3 ARL0%AD f 223 ABR35QT Wi salareg oo
632 N Breaford 51, 8ranfers, (7 06405

Rev. 0: 03/31/09

Coax Cable on CL&P Pole #1068

Darien, CT

Prepared by: T.J.L Checked by: C.F.C.
Job No. 08174.C0.03

Heavy Vertical Load =

Heavyyert = [(Ncoax‘wcoax + Wice)'CoaXSpan‘OFHV]
Heavy Transverse Load =
Heavyrrgns = (p Ajce Cdcoax'coaXSpan'OFHW) Heavyy ot =
Extreme Vertical Load =
Extremey/gt = (Ncoax'wcoax'CoaxSpan‘OFEV)
Extreme Transverse Load =
Extremer gng = [(qZ‘A'Cdcoax)'CoaXSpan'OFEW] Extremeygps =
el

Coax Cable on CL&P Tower.xmcd.xmcd Page 9.0-2
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Subject:

Location:

g3 AL AEAN fo 203 AE3 2537 Wi fal-afpton
832 N Breaford %, 8randerd, C7 96405

Rev. 1: 06/10/09

ANCHOR BOLT ANALYSIS
CL&P Pole #1068

Darien, CT

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

Job No. 08174. CO3

Anchor Bolt Analysis:
Input Data:

Bolt Force:

Maximum Tensile Force =

Anchor Bolt Data:

Use ASTM A432 Grade 60
Number of Anchor Bolts =
Bolt "Column" Distance =
Bolt Ultimate Strength =
Bolt Yeild Strength=

Bolt Modulus =

Diameter of Anchor Bolts =

Threads per Inch =

Anchor Bolt Analysis:

Calculated Anchor Bolt Properties:

Gross Area of Bolt =

Net Area of Bolt =

Bolt Tension Check:

Allowable Tensile Force (Gross Area) =

Allowable Tensile Force (Net Area) =

Bolt Tension % of Capacity =

Condition1 =

Anchor Bolts.xmcd.xmcd

TMax = 105.1-kips (User Input from PLS-Pole)

N:=12 (User Input)
I:=3.0:in (User Input)
Fy = 90ksi (User Input)
Fy := 60-ksi (User Input)
E := 29000-ksi (User Input)
D:=2.25:in (User Input)
n:=45 (User Input)

™
Ag = Z-Dz = 3.976«in2

0.9743.in \2 .2
A = —|D- "] =3248in

0.4

&3

TALL.Gross = 1:0(0-33-Ag-F) = 118.1-kips

TALL.Net = 1.0-(04604An<Fy) = 116.917-kips

T

Max
- =89.89%
TALL.Net
T
Condition1 := i <1.00,"OK" ,"Overstressed"
TALL.Net

Condition1 = "OK"

Page 9.2-1




UMTS RFDS v2.0

i Mobile: |

sieid  CT11290A Site Type 0
3 Mechanic Street, Darien, CT, 6820 Latitude 41.07757
Add . -
e Longitude 73.46766

GSM Impacted? History (approvals; Date

[TMO UMTS Engineer M Lucey ] Alpha RFDS 11/06/08
Beta GSM RF Acceptance
Gamma
Delta

[ RFDS Revision 3]
Site Leasing/Zoning P y Leasing Preliminary Zoning
* # of Sectors ==
* # of Antennas 6 % : 2 Z not specified

Antenna Model

RACAL #8265T56-RO

Antenna Size

not specified

* #of TMA

not specified

* # of Feeders 24 not specified
Feeder Diameter 7/8 NA
Leased area (sq ft) 240 not specified
* # of Cabinets ey

Cabinet Model Nortel S8000 -

Site Comments

Swap out all 3 S8000's for 1 $12000 and 1 3106. Antenna swap and share.

Cabinet #

* Legend: - Config under threshold Config meets threshold ’:}(:onﬁg above threshold Text / Not checked
[ GSM Information ]
Existing Configuration Proposed Configuration
Alpha Beta Gamma Delta Alpha Beta Gamma Delta
120 120 120 Ant. Height (ft) 120 120 120
NO NO NO RET deployed YES YES YES
11/4" 11/4" 11/4" Feeder Type 11/4" 11/4" 11/4"
125 125 125 Feeder Length (ft) 125 125 125
3 4 3 # Current TRX 3 4 3
3 4 3 # Forec. TRX 3 4 3
# of Nortel HePA 3 3 3
Cabinet Type
Cabinet #
[ UMTS Information ]
Existing Configuration Proposed Configuration
Alpha Beta Gamma Delta Alpha Beta Gamma Delta
- Ant. Height (ft) 120 120 120
i = = = RET deployed YES YES YES
- o - - Feeder Type 11/4" 11/4" 11/4"
= == = = Feeder Length (ft)| 125 125 125
Cabinet Type RBS 3106

113



UMTS RFDS v2.0 -+ HeMobile-

sieid  CT11290A Site Type 0
3 Mechanic Street, Darien, CT, 6820 Latitude 41.07757
Addrass Longitude 73.46766
GSM Impacted? History (approvals) Date
[TMO UMTS Engineer M Lucey Alpha [ x| RFDS 11/06/08
Beta | x| GSM RF Acceptance
Gamma
Delta L1l
[ RFDS Revision [ 3]
[ : : ALPHA : S
Existing Configuration Proposed Configuration
Mount
Antenna Deployed
Ant. Type
Ant. Model
Ant. Vendor
Azimuth %
E-Tilt (sw)
M-Tilt
TMA #
TMA Type RFS - Twin PCS
Used Feeders 4
I:]GSM Lost Spatial Diversity
Req OK Comments
Add new Mount Swap out antenna for RFS quad to be shared. We will add 2 new coax for UMTS run to 3106. We will swap out|
Relocate GSM antenna existing GSM TMA to 1 twin PCS mounted at cabinet and not current ground location. UMTS will not have TMA.
X Swap GSM antenna
X Consolidate GSM feeders
Add Twin TMA
X Swap single TMA with twin TMA
Add Booster
X Add two new feeders for UMTS
Reuse GSM feeders for UMTS

BETA

Existing Configuration

Proposed Configuration

Mount

Antenna Deployed
Ant. Type
Ant. Model
Ant. Vendor
Azimuth
E-Tilt (sw)
M-Tilt

TMA #
TMA Type
Used Feeders 4

RFS - Twin PCS.

Req OK

Add new Mount

Relocate GSM antenna

Swap GSM antenna
Consolidate GSM feeders

Add Twin TMA

Swap single TMA with twin TMA
Add Booster

Add two new feeders for UMTS
Reuse GSM feeders for UMTS

I:IGSM Lost Spatial Diversity

C

Swap out antenna for RFS quad to be shared. We will add 2 new coax for UMTS run to 3106. We will swap out
existing GSM TMA to 1 twin PCS mounted at cabinet and not current ground location. UMTS will not have TMA.
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UMTS RFDS v2.0 < - Mobile: |

sieid  CT11290A Site Type 0
Addess 3 Mechanic Street, Darien, CT, 6820 Latitude 41.07757
Longitud -73.46766
GSM Impacted? History (approvals) Date
[TMO UMTS Engineer M Lucey Alpha X 1 RFDS 11/06/08
Beta [ x| GSM RF Acceptance
Gamma
Delta [ ]
| RFDS Revision [ 3]
| GAMMA ]

Existing Configuration

Proposed Configuration

e 0

Antenna Deployed
Ant. Type
Ant. Model
Ant. Vendor
Azimuth
i E-Tilt (sw) j £ 3 )
M-Tilt i o
TMA # 1
TMA Type RFS - Twin PCS
Used Feeders 4
[]esM Lost Spatial Diversity
Req OK o] t
Add new Mount Swap out antenna for RFS quad to be shared. We will add 2 new coax for UMTS run to 3106. We will swap out
Relocate GSM antenna existing GSM TMA to 1 twin PCS mounted at cabinet and not current ground location. UMTS will not have TMA.
X Swap GSM antenna
X Consolidate GSM feeders
Add Twin TMA
X Swap single TMA with twin TMA
Add Booster
X Add two new feeders for UMTS
Reuse GSM feeders for UMTS
DELTA ]
Existing Configuration Proposed Configuration
Mount
Antenna Deployed
Ant. Type
Ant. Model
Ant. Vendor
Azimuth
E-Tilt (sw)
M-Tilt
TMA #
TMA Type
Used Feeders
[JsM Lost Spatial Diversity
Req OK Comments

Add new Mount

Relocate GSM antenna

Swap GSM antenna
Consolidate GSM feeders

Add Twin TMA

Swap single TMA with twin TMA
Add Booster

Add two new feeders for UMTS
Reuse GSM feeders for UMTS
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Product Data Sheet APX16DWV-16DWVS-E-A20

Optimizer® Side-by-Side Dual Polarized Antenna, 1710-2200, 65deg, 18.4dBi, 1.4m, VET, 0-10deg RET ]

JIE

Product Description

A combination of two X-Polarized antennas in a single radome, this pair of
variable tilt antennas provides exceptional suppression of all upper sidelobes at
all downtilt angles. It also features a wide downtilt range. This antenna is
optimized for performance across the entire frequency band (1710-2200 MHz).
The antenna comes pre-connected with two antenna control units (ACU).

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 <-20dB).

*Gain tracking - difference between AWS UL (1710-1755 MHz) and DL
(2110-2155 MHz) <1dB.

*Two X-Polarised panels in a single radome.

*Azimuth horizontal beamwidth difference <4deg between AWS UL (1710-
1755 MHz) and DL (2110-2155 MHz).

*Low profile for low visual impact.

*Dual polarization; Broadband design.

eIncludes (2) AISG 2.0 Compatible ACU-A20-N antenna control units.

Technical Specifications
90

Electrical Specifications

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

Frequency Range, MHz 1710-2200

Horizontal Beamwidth, deg 65

Vertical Beamwidth, deg 59t07.7

Electrical Downtilt, deg 0-10

Gain, dBi (dBd) 18.4 (16.3)

1st Upper Sidelobe Suppression, dB > 18 (typically > 20)

Upper Sidelobe Suppression, dB > 18 all (typically > 20)

Front-To-Back Ratio, dB >26 (typically 28)

Polarization Dual pol +/-45°

VSWR <1.51

Isolation between Ports, dB > 30

3rd Order IMP @ 2 x 43 dBm, dBc > 150 (155 Typical)

Impedance, Ohms 50

Maximum Power Input, W 300

Lightning Protection Direct Ground

Connector Type (4) 7-16 Long Neck Female

Mechanical Specifications

Dimensions - HXWxD, mm (in) 1420 x 331 x 80 (55.9 x 13 x 3.15)

Weight w/o Mtg Hardware, kg (Ib) 18.5 (40.7)

Survival Wind Speed, km/h (mph) 200 (125)

Rated Wind Speed, km/h (mph) 160 (100)

Max Wind Loading Area, m? (ft?) 0.47 (5.03)

Front Thrust @ Rated Wind, N (Ibf) 756 (170)

Maximum Thrust @ Rated Wind, N (Ibf) 756 (170)

Wind Load - Side @ Rated Wind, N (Ibf) 231 (52)

Wind Load - Rear @ Rated Wind, N (lbf) 408 (92)

Radome Material Fiberglass

Radome Color Light Grey RAL7035

Mounting Hardware Material Diecasted Aluminum

Shipping Weight, kg (Ib) 24.5 (53.9)

Packing Dimensions, HXWxD, mm (in) 1520 x 408 x 198 (59.8 x 16 x 7.8)

Ordering Information

Mounting Hardware APM40-2 + APM40-E2

Horizontal Pattern

RFS The Clear Choice ® | APX16DWV-16DWVS-E-A20 |  Rev:A Print Date: 02.02.2009

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




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

Product Data Sheet ATMAA1412D-1A20

[ Twin Tower Mounted Amplifier, Dual Duplexed, AWS

Product Description

Designed for use in AWS projects, these units improve base station receiver sensitivity
and enhance coverage. Use of these TMAs can increase data rates without a reduction
in capacity. These TMAs are wideband and cover the entire 45 MHz in the AWS
frequency band. The unit is extremely lightweight, weighing just 13 Ibs (5.9 kg) for a
twin unit. It is easy to install and meets IP66 requirements for ingress protection. The
TMA has a metallic base and the radome cap is light grey allowing them to blend with
antenna radomes. Its dual-duplex configuration enables the use of a single feeder for
both Tx and Rx.

Features/Benefits

¢ AISG 2.0 compliant

* Two TMAs in a single enclosure - reduces tower load and installation time.

* Low noise figure overcomes feeder losses and enhances site coverage.

e Filtering improves Tx-Rx isolation by reducing noise and interference.

¢ Dual-duplex configuration enables use of a single feeder for both Tx and Rx.
* Low insertion loss of Tx filter provides increased downlink coverage.

¢ Extremely light weight - reduces tower loading and facilitates installation.

* Equipped with breather valves - guards against internal condensation.

* Option: AISG connector location at bottom or top

Technical Specifications

Electrical Specifications - Rx

AWS Frequency range, MHz 1710 - 1755

Tx Band rejection, dB > 80

Gain, dB 12 +/-1

Gain ripple, dB8 +/- 0.8

Group delay, ns 160 Max, band edge
Group delay variation, ns < 100

Group delay distortion, ns < 10 (any 240 kHz)
Noise Figure, dB < 1.3 midband, < 1.5 @band edge, Typical
Output IP3, dBm > 25

Return Loss, dB > 18

Electrical Specifications — Tx

AWS Frequency range, MHz 2110 - 2155

Rx Band rejection, dB > 60

Ripple, dB < +/-0.1

Group delay, ns <10

Group delay variation, ns <5

Return loss, dB >18

Insertion Loss, dB <04

Power handling, W 250 cw / 5k peak

* This data is provisional and subject to change.

RFS The Clear Choice™ ATMAA1412D-1A20 Rev: A Print Date: 2.11.2006

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




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

Product Data Sheet ATMAA1412D-1A20

[ Twin Tower Mounted Amplifier, Dual Duplexed, AWS

System Specifications

Technical Specifications

(I3

Power Supply voltage, Volt 10-30

IMD @ antenna port with two 43 dBm tones, dBc < -160 dBc (-117dBm)

Antenna Port Power Handling Rx, dBm 17

Voltage ripple handling 150 mVp-p amplitude
AISG Mode:

TMA operating current drawn from each bias

source, mA (AISG products connected to TMA
AISG RS-485 port will draw additional current
through AWS 1 port)

120-200 normal operation, AWS 1 port
100 +20 normal operation, AWS 2 port
190 £10 alarm condition, AWS 2 port
Non-AISG Mode:

100 +20 normal operation, both ports
190 +10 alarm condition, both ports

Impedance, ohms

50 nominal

Polarity protection

No damage if -48 V applied at Node-B port

Alarm functionality

AISG 2.0 and 3GPP T525.461 Compatible

Antenna support

AISG / Dual-Band

Bias-T

Yes - Internal

Mechanical Specifications
Dimensions, H x D x W, mm (in)

305 x 254 x 101 (12 x 10 x 4); Includes connector length

Weight, kg (Ib) (not to exceed)

59 (13)

RF Connectors, BTS/Node-B and ANT ports

Long neck DIN 7/16 Female

AISG Connector

8-pin Circular multi-pole, IEC 60130-9;IP67, Hex Nut

Mounting Wall, Pole

Orientation Pole Mount Upright, Wall mount upright or side way
Environmental Specifications

Operating temperature range, °C -40 to + 65

Thermal Shock IEC 68 2-14, Test Na

Humidity, % 20 to 100

Altitude, ft 11,000

Air Pressure, kPa 86 to 106

Solar radiation, W/m2 1120

Lightning 8/20 us, 20 kA Multiple pulses
EMC EN 301 489-8 (2002-08)
Ingress protection P66
Sand and dust IEC 68-2-18
Salt fog IEC 68-2-11
Wind load @ 115 km/h (70 mph), N (Ib-f) 50
Wind speed, km/h > 200
* This data is provisional and subject to change.
RFS The Clear Choice™ ATMAA1412D-1A20 Rev: A Print Date: 2.11.2006

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

Radio Frequency Systems
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