HPC Wireless Somvicos
22 Sheller Rock Lane.
Building C

Danbury, CT, 06810

P.: 203.797.1112

January 8, 2013

VIA OVERNIGHT COURIER

Connecticut Siting Council

10 Franklin Square

New Britain, Connecticut 06051

Attn: Ms. Melanie Bachman, Acting Executive Director

Re: Sprint Spectrum, L.P. —Exempt Modification
100 Quarry Road (aka 200 Quarry Road), Trumbull, Connecticut

Dear Ms. Bachman:

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

Sprint plans to modify the existing wireless communications facility owned by the
Connecticut Light and Power Company and located at 100 Quarry Road (aka 200 Quarry Road),
Trumbull (coordinates 41°-137-56.91” N, 73°-11°-9.32” W). Attached are plan and elevation
drawings depicting the planned changes, and documentation of the structural sufficiency of the
structure to accommodate the revised antenna configuration. Also included is a power density
report reflecting the modification to Sprint’s operations at the site.

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

1. Sprint will remove the existing three (3) CMDA antennas and add three (3) dual-
band panel LTE antennas to the existing pipe masts, at a centerline height of
approximately 100" AGL. Sprint will also install fiber and power cables along the
existing coaxial cable run, and the existing coaxial cable will be replaced as part of the
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Final Configuration. There will not be an Interim Period of this Modification. The
proposed modifications will not extend the height of the approximately 150° AGL
structure.

2. Sprint will replace one (1) of the two (2) existing cabinets with a similar cabinet,
add a third cabinet, add a DC Fiber/Power Distribution Management Enclosure, and add
six (6) RRHs (remote radio heads) and one (1) Notch filter on a new Unistrut Frame, all
on the existing Concrete Equipment Pad. The existing GPS antenna will be replaced by
another GPS antenna. These changes will have no effect on the site boundaries.

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

4, The changes to the facility will not increase the calculated “worst case” power
density for the combined operations at the site to a level at or above the applicable
standard for uncontrolled environments as calculated for a mixed frequency site. As
indicated on the attached report prepared by EBI Consulting, Sprint’s operations will
result in a power density of power density of approximately 25.163%; the combined site
operations will result in a total power density of approximately 30.283%.

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

Re_spectful]y yours,

Melarix J. Howlett

7~

Attachments

¢! Honorable Timothy M. Herbst, First Selectman, Town of Trumbull
The Connecticut Light & Power Company and NU Utilities (underlying property owners)
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Structural Analysis of PCS
Mast and CL&P Tower

Sprint Site Ref: CT43XC811

CL&P Structure No. 844
150’ Efectric Transmission Lattice Tower

124 Quarry Road
Trumbull, CT

CENTEK Project No. 12047.C011

Date: April 9, 2013

Prepared for:

Sprint Nextel

8 Airline Drive, Suite 105
Albany, NY 12206
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Engineering, inc.
Structural Analysis — 150-ft CL&P Tower # 844
Sprint Antenna Upgrade ~ CT43XC811
Trumbull CT
April 8, 2013

introduction

The purpose of this report is to analyze the existing PCS mast and 150" CL&P tower located at 124
Quarry Road in Trumbull, CT for the proposed antenna and equipment upgrade by Sprint.

The proposed loads consist of the following:

= AT&T (Existing):
Antennas: Three (3) Powerwave P65-15-XHL-RR panel antennas and three (3) CClI
DTMABP7819VG12A TMA's flush mounted on the existing PCS mast with a RAD center
elevation of 160-ft above grade.
Coax Cables: Six (6) 1-5/8” &J coax cables running on the exterior of the existing CL&P
tower.
Mast: HSS 6.625"x0.432" x 21-ft long.

= SPRINT (Existing to Remain);
Coax Cables: Six (6) 1-5/8” & coax cables running on the exterior of the existing CL&P
tower.

= SPRINT (Existing lo Remove):
Antennas; Three (3) EMS RR65-18-02DP panel antennas mounted to the existing PCS mast
with a RAD center elevation of 100-ft above grade.

= SPRINT (Proposed):
Antennas: Three (3) RFS APXVSPP18-C panel antennas mounted to the existing PCS
mast with a RAD center elevation of 100-ft ahove grade.
Coax Cables: Twelve (12) 1-5/8" J coax cables mounted on the exterior of the existing
tower as indicated in section 4 of this report.

Primary assumptltions used in the analvsis

»  Allowable steel stresses are defined by AISC-ASD 9" edition for design of the pcs mast and
antenna supporting elements.

=  ASCE Manual No. 10-97, "Design of Lalticed Steel Transmission Structures”, defines

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

All utility tower members are adequately protected to prevent corrosion of steel members,

All proposed antenna mounts are modeled as listed above.

PCS mast will be properly installed and maintained.

No residual stresses exist due to incorrect tower erection.

All bolts are appropriately tightened providing the necessary connection continuity.

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

PCS mast and utility tower will be in piumb condition.

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

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

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

= = N E N =E o |
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Analysis

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

The existing mast consisting of a H§52.875x0.203 x 10-ff long pipe connected at one location to the
existing pole was analyzed for its ability fo 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. Additicnal analyses were then made to
determine the NESC forces to be applied to the CL&P tower structure,

The RISA-3D program contains a library of all AISC shapes and corresponding section properties are
computed and applied direclly within the program. The program’s Steel Code Check option was also
utilized.

Design Basis

Our analysis was performed in accordance with EIA-222-F-1996, ASCE Manual No. 10-97, "Design of
Latticed Steel Transmission Structures”, NESC C2-2007 and Northeast Utilities Design Criteria.

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

= UTILITY TOWER 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 reguirements were analyzed in
accordance with the NU Design Criteria Table, NESC C2-2007 ~ Construction Grade B, and
ASCE Manual No. 10-97, “Design of Latticed Steel Transmission Structures”.

Load cases considered:
Load Case 1: NESC Heavy

WINd Pressure......oooooevciviie i, 4.0 psf
Radial Ice Thickness.......cc..coccoveeiennn, 0.5"
Vertical Overload Capacity Factor............. 1.50
wind Overload Capacity Factor................ 2.560
Wire Tension Overioad Capacity Factor...... 1.65
Load Case 2; NESC Extreme

WINd SPEed... .. e oo 110 mph
Radial Ice Thickness...........cccooccovvvnnnnn. 0’

Note 1: NESC C2-2007, Seclion25, Rule 250C: Extreme Wind
Loading, 1.25 x Gusf Response Faclor (wind speed: 3
second gusl
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I
Res

PIPE MAST ANALYSIS

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

Load cases considered:
Load Case 1:

Wind Speed..........cccooieiieveie .. 85 mph @

Radial lce Thickness..........c..cc.ooveiee.a.. 0"

Load Case 2;

Wind Pressure......o.o.ocooeviiivie e, 75% of 85 mph wind pressure
Radial lce Thickness..............cooovviciinn 0.5”

Nole 2 Per NU Mast Design Crileria Exception 1.
ults

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

[

Stress Ratio
Component (% of capacity)

HSS 2.875x0.203M 83.8% PASS

Result

Note 1 - 1/3 Increase in allowable stress used for mast.

UTILITY TOWER

This analysis finds that the subject utility struclure is adequate to support the existing mast
and related appurtenances. The tower sfresses meet the requirements set forth by the ASCE
Manual No. 10-97, “Design of Latticed Steel Transmission Structures”, 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 81.3% occurs in the uility tower under the NESC Extreme loading
condition.

TOWER SECTION:
"he utility tower was found to be within allowable limits.

. Stress Ratio ]
Tower Section (% of capacity) Result
Base 81.3% PASS |

FOUNDATION AND ANCHORS

The existing foundation consists of a 8-ft x 8-ft x 8.0-ft long reinforced concrete pier with twelve
{12) rock anchors embedded 13-ft into rock. The base of the tower is connected to the foundation
by means of twenty-six (26) 2.25°, ASTM A615-75 anchor bolts embedded into the concrete
foundation structure. Foundation information was obtained from Northeast Ulilities drawing
01064-60000.
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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 analysis of CL&P pole based on NESC/NU prescribed loads.

. Overturning

Load Case Transverse Axial Moment

| NESC Heavy Wind . . .
wdirection 19.3 kips 95.1 kips 2197.6 ft-kips

NESC Extreme Wind . . .

w-direction l 40.7 kips 47.0 Kips 4081.7 ft-kips B

NESC Heavy Wind ; , ,

_direction 10.4 kips 95.1 kips 767.9 ft-kips

NESC Extreme Wind

y-direction 2699.2 ft-kips

36.8 kips 47.0 kips

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

[ . . Stress Ratio
Pole Component Design Limit (percentage of capacity) Result
Anchor Bolts Tension 62.1% PASS

BASE PLATE:
The base plate was found to be within allowable limits.

. . Stress Ratio
) Pole Component | Design Limit (percentage of capacity) Result
Base Plate Bending 72.3% FASS

FOUNDATION:
The foundation was found to be within allowable limits.

Foundation Design Allowahle Proposed Result
Limit Limit Loading
Reinf. Conc. ]
Pier w/ Rock oTM @ 1.0FS® 1.15 FS @ PASS
Anchots

Note 1 OTM denole overlurning morment.
Nole 2:  FS denoles Factor of Safely
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Conclusions and Recommendations

This analysis shows that the subject utility tower is adequate to support the proposed Sprini squipment
upgrade.

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

Piease fer' 'n 1to call with any questions or comments.,

Respecuul’ 3ubn ned by Prepared by:
CarloF. Centoré, PE ' .imothy J. Lynn, EIT
cfincipal ~ Structural Engineer . “tructural Engineer
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STANDARD CONDITIONS FOR FURNISHING OF
PROFESSIONAL ENGINEERING SERVICES ON

EXISTING STRUCTURES

All engineering services are performed on the basis that the information used is current and correct. This
information may consist of, hut 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 andfor drawings in the possession of CENTEK engineering, Inc. or
generated by field inspections or measurements of the structure.

It is the responsibility of the client to ensure that the information provided to CENTEK engineering,
Inc. and used in the performance of our engineering services is correct and complete. In the absence
of information to the conirary, 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. Itis
therefore assumed that its capacity has not significantly changed from the “as new” condition,

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

All services are performed, results obtained, and recommendations made in accordance with
generally accepted engineering principles and practices. CENTEK engineering, Inc. is not
responsible for the conclusions, opinions and recommendations made by others based on the
information we supply.
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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 hox, line, polygon, invert, criteria,
spreadsheet selection, with locking

Saved selections to quickly recall desired selections

Modification tools that modify singte items or entire selections

Real spreadsheets with cut, paste, fill, math, sor, 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 30 files

Export DXF, SDNF and ProSteel 3D files

Analysis Feafures:

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 o 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 botiom 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 calcutations for stifiness, stress and design

Automatic Top of Member offsel modeling

Member end releases & rigid end offsets

Joint master-siave assignmenis

Joints detachable from diaphragms

Enforced joint displacements

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

CONDITIONS & SOFTWARE SECTION 2-2



Engineering, Inc.
Structuraf Analysis — 150-ft CL&P Tower # 844
Sprint Antenna Upgrade ~ CT43XC811
Trumbuil, CT
April 9, 2013

1-Way springs, for modeling soils and other effects

Euler members that take compressicn up to their buckiing 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 relaiive drift and ratio to height

= Automatic self-weight calculations for members and plates

= Auiomatic 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 shap 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 guality customizable graphics printing

Design Features:

= Designs concrefe, hot rolled steel, cold formed steel and wood

ACI 1999/2002, BS 8110-97, CSA A23.3-94, 15456:2000,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 tocal shape databases

n  AJISI 1999 cold formed sfeel design

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

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

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

= Unbraced lengths for physical members that recognize connecling elements and full lengths
of members

= Automatic approximation of K factors

= Tapered wide ftange design with either ASD or LRFD codes

»  Optimizaiion of member sizes for all materials and all design codes, controlied by standard or

user-defined lists of available sizes and criteria such as maximum depths

Automatic calculation of custom shape properties

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

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

Wood Shapes: Complete NDS species/grade database

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

detailing

= Plate force summation tool
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Results Features:

»  Graphic presentation of color-coded results and plotted designs

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

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

= Standard and user-defined reports

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

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

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

Modeling Features:

Powerful graphics module (stress usages shown in different colors)

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

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

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

Can link directly to line design program PLS-CADD

Automatic generation of structure files for PLS-CADD

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

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

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

*  Guys are easily handled (can be modeled as exact cable elements)

Analysis Features:

= Automatic handling of tension-only members
= Automatic distribution of loads in 2-part suspension insulators (v-strings, horizontal vees, etc.)
= Automatic calculation of tower dead, ice, and wind loads as well as drag coefficients
according fo:
= ASCE 74-1991
NESC 2002
NESC 2007
IEC 60826:2003
EN50341-1:2001 (CENELEC)
EN50341-3-9:2001 (UK NNA)
EN50341-3-17:2001 (Portugal NNA)
ESAA C(h)1-2003 (Australia)
TPNZ (New Zealand)
REE (Spain})
EIA/TIA 222-F
ANSITIA 222-G
CSA 837-01
Automated microwave antenna loading as per EIA/TIA 222-F and ANSITIA 222-G
Minimization of problems caused by unstable joints and mechanisms
Automatic bandwidth minimization and ability to sclve large problems
Design checks according to (other standards can be added easily):
=  ASCE Standard 10-90
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»  AS 3995 (Ausftralian Standard 3995)
* BS 8100 (British Standard 8100}
=  ENB50341-1 (CENELEC, both empirical and analytical methods are available)
« ECCS 1985
= NGT-ECCS
*  PN-90/B-03200
=  EIATIA222-F
= ANSITIA 222-G
*  CSA S837-01
*» EDF/RTE Resal
= |S 802 (India Standard 802)

Results Features;

Design summaries printed for each group of members

Easy to interpret text, spreadsheet and graphics design summaries

Automatic determination of allowable wind and weight spans

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

Tool for interactive angle member sizing and bolt quantity determination.

¥ & wm H W N
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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 evaluaticn 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 efectric transmission
towers to support PCS masts. The intent is to achieve an equivalent level of safety and security under the
extreme design conditions expecied 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 sirength (allowable stress).

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

| Nofe 1 Prepared from docurmentation provide from Northeast Ulilities.
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PCS Mast

The PCS facility (mast, external cableftrays, including the initial and any planned future support platforms,
antennas, etc. extending the full height above the top level of the eleciric 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 focations 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 1" 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 tilled “NU Design Criteria”. This specifies uniform toadings (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 hased upon the
National Efectrical Safety Code 2007 Edition Extrerne 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 masl, reinforcement will be necessary to upgrade the strength of the overstressed members.
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Northeast Northeast Utilities
Utilities Overhead Transmission Standards

Shape Factor Criteria shall be per TIA Shape Factors.

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

The structure shall be analyzed using yield siress theory in accordance with Attar ament A,

“NU Design Criteria.”" This specifies uniform loadings (different from the TIA loadings) on

each of the following components of the installed facility:

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

b) Conduciors and related devices and hardware (wire loads will be provided by NU).
c) Electric Transmission Structure

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

i) Shape Factor Multiplier:

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

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

Note: The NESC does not require ice load be included in the supporting structure. (lce on
conductors and shield wire only, and NU will provide these loads).
e) Mast reaction loads shall be evaluated for local effects on the transmission structure
members at the attachment points.

Communication Antennas on Transmission Structures (CL&P & WMECo Only)
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LAPWING W | LAPWING v
1595.000 1595.000
45/7 ACSR 45/7 ACSR
DIAM = 1.504 1.504
WEIGHT =| 1.790 1.790
TENSION (LBS) BACK
[ LOADCASE HIWIND
WIND (PSF)
ICE (IN) 0.00
OLF ANG 1.15
OLF WIND 1.15
OLF WI 1.15
WIND WGT HI WIND
STR ANGLE  SPAN SPAN H L \'4
BACK | -0 407 3 1173 -10811 1015
AHEAD | © 0 407 1173 10811 1015
TOTALS 0.0 814 936 2346 0 2030
Cregled by JCC 2/99

TL Tools




Wire Ld

TITLE AT ¥V CITE., Tk "‘ZumrsuLL Neny 12/1/99
STRUCT A €44
CONDUCTOR ~ SWIELO WIRE
 AHEAD BACK
b/ﬂ AW [ﬂafa AW E]
0.000 0.000
748 Al Weld 748 Al Weld
DIAM = 0385 0.385
WEIGHT = 0262 0.262
TENSION (LBS)| AHEAD [.:420057 BACK |- 4200
LOADCASE NESG HEAVY t
WIND (PSF) 4
ICE (IN) 0.50
OLF ANG 1.65
OLF WIND 2.50
OLF WT 1.50
WIND WGT NESC HEAVY
STR ANGLE  SPAN SPAN H L \%
BACK | -0 -2 = 407 ‘ 470 6930 601
AHEAD |- 0 .77 5407 470 6930 601
TOTALS 0.0 814 986 939 0 1201
TL Tools Created by JCC 2/99




Wire Ld

TITLE AT €7 Sive G099 TRumguL,, CT

12/1/99
STRUCT 3 @44
CONDUCTOR
AHEAD BACK
{3/3Aw | w | a8 aw |+]
0.000 ~0.000
7#8 Al Weld 7#8 Al Weld
DIAM = 0385 0.385
WEIGHT = 0.262: 0.262
TENSION (LBS)| AHEAD |%2;521:7%] BACK [792,5210%
LOADCASE HI WIND L 4
~ WIND (PSF) 20
ICE (IN) , 0.00
OLF ANG 115
OLF WIND 1.15
OLF WT 1.15
WIND WGT HI WIND
STR ANGLE  SPAN SPAN H L \
BACK | 0 . A7 93570 300 2899 148
AHEAD S0 aELA0T 5493505 300 2899 148
TOTALS 0.0 814 986 601 0 297

TLTools

' Created by JCC 2/99




e ¢ SPRINT_ANTENNAS

EXISTING 150" TALL CL&P

&-

L. $160'-0" AGL

B

EXISTING HSS86.625X0.432 ———=y

X 21" LONG PIPE MAST

FL. £100'-0" AGL

AT&T EXISTING SIX (6)—— —®
1-5/8" D'A. COAX CABLES

==
e

EXISTING THREE (3) POWERWAVE
P65—15-XLH-RR PANEL
ANTENNAS AND THREE (3) CCI
DTMABP7819VG12A TMAs MOUNTED
ON SITE PRO TRIPLE SECTOR
CHAIN MOUNT P/N CHM3.

L

SPRINT (PROPOSED): THREE (3) RFS

APXVSPP18—C PANEL ANTENNAS PIPE
MOUNTED ON ONE (1) HSS2.875X%0.203”
HORIZONTAL PIPE MAST.

SPRINT (EXISTING TO REMOVE): THREE (3)
EMS RR65—18—02DP PANFL ANTENNAS.

-

SPRINT EXISTING SIX (8)
1-5/8" DiA. COAX CABLES

STEEL TRANSMISSION
STRUCTURE NO. 844

|~ —SPRINT PROPOSED TWELVE (12)
1 5/8” DIA. COAX CABLES.

EXIST. GRADE

71"\ TOWER &

MAST ELEVATION

EL—1

SCALE: NOT TO SCALE

REVISIONS

‘anglnasdng

49213

FSSVED FOR L REWA

5

Centered on Solufors™

W Lot ekErg £801

Ll

(20 £330550
{20} 4338547 Fae
432 Reith Brardord Road. arford CTO3406

PROJECT NO: 12047 CO1S TOWER AND r.uxm
CT43XC811 DRAV BY: T ELEVATION
CL&P 544 CHECKED BY: CFC E L 1
SCALE: AS NOTED
124 QUARRY ROAD
TRUMBULL, CT 06611 DATE: 41843 L DWG. 1L OF 2




EXISTING 150" TALL ClL&P
STEEL TRANSMISSION
STRUCTURE NO. 844

PROPOSED UNISTRUT AND
ASSOCIATED HARDWARE
ATTACHED TO EXISTING
UNISTRUT @ 4'-0" 0.C. MAX

SPRINT PROPOSED TWELVE
(12) 1 5/8" DIA. COAX
CABLES

EXISTING UNISTRUT
(TYP OF 2)

|- SPRINT EXISTING SIX (6)
1-5/8” DIA. COAX CABLES

AT&T EXISTING SIX (8)
1-5/8" DIA. COAX CABLES

/"1°\ FEEDLINE PLAN - TOWER

w SCALE: NOT TO SCALE

REVISIONS : inearin PROJECT KO:  12047.0011 FEEDLIE
[1ssueo ron i Reven | engnesnig CT43XC811 PLAN
[ es13 [issueo roriumeview DRAVWN BY: T

Cenleied on Soton ™ CL&P 844 e ——

e e Cendeblng 2o CHECKED BY: CFC F P- ,l
[“h:ﬂ] 530850 SCALE ASNOTED

] (23] 4655187 o y 124 QUARRY ROAD |SUALE i
&3-2 Movth Brarkord Rood, Brabord, CT0S 65 TRUNBULL, GT 06611 DATE: 4913 DWG. 2 _OF 2




. . Subject:
~nglneenng

& 'Heoath  snfond  2d : ) Location:
Branfosd, CT 04405 f:(203) 97

Rev. 0: 4/9/13

Load Analysis of Sprint Equipment on CL&P

Tower # 844

Trumbull, CT

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

Job No. 12047.CO11

Development of Deslan Helghts, Exposure Coefficlents
and Veloclty Fressures Por TIWEIA

Wind Speeds

Basic Wind Speed
Baslc Wind Speed wilh Ice

Heights above ground level, z

Mast

Sprinl

Mast

Sprint

Velogity Pressure withoutice, gz
Mast
Sprinl
Veloclty Pressure with ice, gqzICE
Masl
Sprint
TIAELA Common Factors:
Gust Response Factor =
Gust Respense Factor Mulliplier =

Radial Ice Thickness =

Radial lce Density =

EIA-TIA Load Calculations.xmed.xmed

V=85 mph
V=74 mph
Zmast= 100 ft
Zypy = 100 ft

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

~ e

| Pmast
szast-: T =1.373

2

7
KZenyi= @ =1.373
spl- 43 '

(per TIA/EIA-222-F Secticn 2.3.3)
2
GZmast™= 0-00256-Kzpaap V" = 25.389
2
UZgpy = 0.00258-Kzgpi V' = 25,369
{per TIA/EIA-222-F Seclion 2.3.3)

2
qZICE 1 agy = 0.00256-Kzp ooV} = 19.243

2
QZICE g = 0.00256-Kzgp V™ = 10.243

Gy = 1.69

m:=1.25

Ir:=0.50 in

Id:= 56.00 pef
Page 5.0-1




] . Subject;
] snglnrzrmng

vetd resea B

o _ Location;
405 Fi1.0)) &ed 5537

o} o
Beanfend, L1

Rev. 0: 4/9/13

Load Analysis of Sprint Equipment on CL&P

Tower # 844
Trumbull, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12047.CO11

Dévelopment of Wind & lce'l cad on PCS Mast
Mast Data:
Mast Shape =
Mast Diameter =
Mast Length =

Mast Thickness =

Mast Aspect Ratie =

Mast Force Coefficient =

Wind Load {without ice)

Masl Projected Surface Area =

Total Mast Wind Force =

wind Load {wilh ice}

Mast Projecled Surfaca Area v lce =

Total Mast Wind Force w/ Ice =

Gravity Loads (without Ice)
Weight of the mast =
Gravily Loads (lce only)

IceArea per Lnear Foo) =

Weight of Ice on Mast =

EJA-TIA Load Caleutations.ancd.xmecd

{per TIA/EIA-222-F-1966 Critesia)
(H552.875x0.203)

Round

Dmast= 2676 i

L = 10 ft

mas!

tmast= 0203 i

12Ln‘lasl ~

masi

Al ast= 417

Ca {per TIA/EIA-222-F Tabk 3)

mast = 12

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

mast
Amast= —o— = 0.24 sfiit
B2Zmast OH Comast Amast = 12 pit  BLCSY
{per TIAJEIA-222-F-1996 Section 2.3.2)
(Dmasl+ 2~lr)
ACEqagp= — 5 — = 0.323 st
12
G2CE v GG agt AICEpag = 13 pit  BLC 486
Self Weight {Computed internally by Risa-3D) plf BLC1
A K 2 2 :
Almast = “J[(Dmasl + ”’2) - Dmasl] =53 sqin
Al
mast
w =lh— — =2 i BLC3
ICEmast 144 P

Page 5.0-2



. Subject:
’nngmm:ﬂng
<

63-2 Haath Beanfad 1
Beankoed, CT 00405

Location:
[:ix03) 4 497

Rev. 0: 4/9/13

Load Analysis of Sprint Equipment on CL&P

Tower # 844

Trumbull, CT

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

Job No. 12047.CO11

Development of Wind & lce Load on Antennas
Antenna Dala:

Anlenna Moded =

Antenna Shape =

Antenra Height =

Anlenna Width =

Antenna Thickness =

Antenna Weighl =

Number of Antermas =

Antenna Asped Ratio =

Anlenna Force Coefficient =

Wind Load (without ice)

Assumes Maximum Possible Wind Presstire
Applied to all Antennas Simultaneoustly

Surace Area for One Antenna =

Antenna Projected SurfaceArea =

Total Anterna Wind Face =

wind Load (wilh ice)

Assunes Madmum Possible Wind Presstire
Applied to all Antennas Simultaneously

Surface Area for Ore Anlerna w/ lce =

Antenna Proiected SufaceAraw loe =

Total Anterma Wind Farca v Ice =

Weighl of All Anlennas =
Gravify Loads {ice only)

Volum e o Each Anlenna =

WVolum e of lce on Each Antenna =

Weight of Ice on Each Antenna =

Weight of Ice onAllAntennas =

EIA-TIA {.oad Calculations.xamed.xmed

{per TIAVEIA-222-F-1996 Crileria)

(Sprint)
RFSAPXVSPP18-C
Flat
Lapt:= 72 in
W= 11.8 in
Tan= 7 in
WT,nt = 67 los
Naﬂt - 1
A Lant -
fant™= 1y~ =5
Wani
Cagy = 14 (per TIA/EIA-222-F-1996 RbE 3)

{per TIAJEA-222-F-1996 Section 2.3.2)

Lant""«"anl
SAaan= T—' =59
Aant= SAgnyNant= 59

Fant= 92spy G- Coany fign = 354

(per TIAJEIA-222-F-1898 Section 2.3.2)

(Lan1+ 1)'(Wanl + 1)
144

SAicEant = =6.5

AicEant= SAicEant Nant = 69

Figny:= 92ICEgp -Gy CagnrA|cEany = 299

WTani Nant = 57

Vanm™= LantWant Tant = 5947

Vice™ (Laﬂl+ 1)(Want+ 1)'(Tanl+ 1) = Vgni= 1528
v
WicEant ™ %-ld = 50

WicEant Nant = 59

Page 5.0-3
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Subject:

ngingering
bysn mm.uuuld-n.ul i T, 3 LOCatlon.'
Branfoed, CT OS5 1200454 8597

Rev. 0. 4/9/13

Load Analysis of Sprint Equipment on CL&P

Tower # 844

Trumbull, CT

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

Job No. 12047.CO11

Development of Wind & lce Load on Pipo Mast
Mast Data;
Mast Shape =
Mast Diameter =
Mast Length =

Mast Thickness =

Mast As pect Ratio =

Mas! Force Coefliclent =

Wind Load (wlihout Ice).

Mast Projected Surface Area =

Total Masi Wind Force =

Wind Load (with lce)

Mast Projected Surface Area v Ice =
Tolal Mast Wind Force w/ lce =

Gravily Loads (withoul ice)
Weight of the mast =
Gravity Loads (ice only)

lce Area per Linear Foot =

Weight of lce on Mast =

EIA-TIA Load Galculalions. xmeod.xmed

{per TIA/JEIA-222-F-1896 Criteria)
(2" Std. Pips)

Round

Dpast= 2375 in

Lmasl = 8 it

tmas= 0154 0

] 1205as1
Al’mastF T = 30.3
masl
Campst= 12 {per TIA/EIA-222-F Tabke 3)

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

D
A = -
mast 12

maslt
- = 0.198

%Zmast S Camast Amast = 19

(per TIA/EIA-222-F-1998 Section 2,3.2)

(Dmasﬁ 2-Ir:|

AICEq) a5t = 12

=0.281

Q2ICE a5t Ol Canast AICEmast = 11

Self Weight {Computed Internally by Risa-3D)

. 7w 2 2
Alpast= ]l:(nmast'+ "'2) - Dmast] =45

w - 1d Aimasl 2
ICEmagt = & —, 7 =

Page 5.0.4

sfilt

pif BLC 5,7
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pif BLC 4,6
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CENTEK engineering, INC. Subject:  Analysis of TIAJEIA Wind and Ice Loads for Design of

Consulting Engineers PCS Structure Oniy
63-2 North Branford Road Tabulated Load Cases / Sprint
Branford, GT 068405 Location; Trumbull, CT
Ph. 203-488-0580 / Fax. 203-488-8587 Date: 4/8/13 Prepared by: T.J.L. _ Checked by: C.F.C. Job No. 12047.C0O14
Load Case Description
Self Weight (PCS Mast)
Weight of Appurtenances

Weight of Ice Only on PCS Structure
x-direction TIA/EIA Wind with Ice on PCS Struciure
x-direction TIA/EIA Wind on PCS Sfructure
z-direction TIA/EIA Wind with Ice on PCS Structure
z-direction TIA/EIA Wind on PCS Structure

-~ DA N~

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

Load Cases and Combinations.xs 6-0 TIA-EIA Load Cases
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Company . CENTEK Engineering, INC.
Designer ol cfe

Job Number  : 12047.C011 - CT43XC811 CL&P Tower # 844 - Sprint Mast

Apr 9, 2013
10:03 AM
Checked By:

Global

Display Sections for Member Calcs 5

Max Internal Sections for Member Calcs | 87

Include Shear Deformation Yes

Include Warping Yes

|Area Load Mesh (in"2} 144

Merge Tolerance (in} .12

\P-Delta Analysis Tolerance 0.50% ~
Verlical Axis Y

Global Member Orientation Plane XZ

Hot Rolled Steel Code

AlS S oth: ASD

Cold Formed Steel Code

. - ASD

Wood Code

AF&PA DS-97: ASD

Wood Temperature

< 10QF

Concrete Code

ACI| 318-02

'Masonry Code

ACI! 530-05/08: ASD

Aluminum Code

AA ADM1-05: ASD

Number of Shear Regions 4
Region Spacing Increment {in} 4

Biaxial Column Method

PCA Load Contour

Parme Beta Factor (PCA)

85

Concrete Stress Block

Rectanguiar

Use Cracked Sections

Bad Framing Warnings | o
Unused Force Warnings Yes
Seismic Code ) UBC 1997
Seismic Base Elevation {ft) Not Entered
CtX .035
Ctz .035
T X (sec) Not Entered
T Z (sec) Not Entered
R X 8.5
RZ 8.5
Ct Exp. X 75
CtExp.Z .75
Ca .36
Cv .54
Ny 1 8
SD1 1
SDS '
Si
Occupancy Code 4
Seismic Zone 3
|Use Group B ) ~
Use Gravity Self Wt in Diaphragm Mass | Yes
Use Deck Self Wt in Diaphragm Mass Yes
Use Lateral Self Wtin Diaphragm Mass | Yes
§eismic Detailing Code None
Om X 1
Om Z -
Rho X ’
_RhoZ i

RISA-3D Version 9.1.0 [J:\Jobs\i204700.WNCO11 - CT43XC811\Calcs\Risa-3DATIA-EIA - Sprint.r3d] Page 1



Company . CENTEK Engineering, INC. Apr 9, 2013
Designer ol ofe 10:03 AM
Job Number  : 12047.C011 - CT43XC811 CL&P Tower # 844 - Sprint Mast Checked By:

Hot Rolled Steel Properties

Label E [ksil 5] Nu Therm (\E.. Density[k/At.., Yield[ksi] Ry Fulksi] Rt
1 A36 Gr.36 29000 54 3 .65 49 35 1.5 58 1.2
2 A572 Gr.50 29000 3 .65 A9 50 1.4 58 1.2
3 A992 23000 | 11 | 3 | .65 49 50 1.1 58 1.2
4 A500 Gr.42 29000 11154 .3 .65 49 42 1.3 58 1
5 AS500 Gr.46 29000 11154 3 .65 .49 46 1.2 58 1
(&) A53 Gr. B 29000 11154 .3 .65 .49 35 1.5 58 1.2

Hot Rolled Steel Design Parametets
Label  Shape Lengt.. Lbyy[fl]  Lbzz[ft] Lcomptoplft]  Lcomp bot[fl] Kyy Kzz Cm-...Cm-... Cb ysw..z sw..Function

1 M1 EHorz Mast 10 B _ Lateral
2 M2 =P|'pe Mas! 6 Lateral
3 N _ PipeMast) 6 o Lateral
4 PipeMast 6 | Lateral

Hot Rolled Steel Section Sets

Label Shape Type Design List Malerial Design Rul... Al[in2] lyy[ind] |zz[ind] J[ind]
1 Horz Mast HSS2.875X0.203| Beam Pipe |A500Gr.42, T™-pical | 1.59 1.45 1.45 2.89
2 Pipe Mast PIPE 2.0 Beam Tube [AB3 Gr. B pical 1 627 627 1.25

Member Primary Data

Label | Joint J Joint K Joint  Rotate{deg) Section/Shape Type Design List Material Design Rules
1 M1 N1 N3 ' "{orz Mast | Be: n Pipe  [A500Grd42 Typical
2 M2 NG N5 ' Mast | Beam Tube A53Gr. B| Typical
3 M3 N8 {7 | Pipe flast [ Be: n Tune AS3Gr.B| " pical
4 N10 49 Pi  fast | Beam Tube A53Gr. B | Typical

Joint Coordinates and Temperatures

Labe! X ft] Y [ft] Z [ft] Temp [F]. Detach From Diap.,.

1 N 0 0 0 0 |

2 N2 4 0 t]
| 3 N3 10 0 0 0

4 ' 2 0 0 0
| 5 N5 0 3 0 0

6 NG 0 -3 0 0

7 N7 2 3 0 0

8 I 2 -3 0 0

9 | 9 10 3 0 0 L

10 10 10 - g 0

11 {11 6 0 0 0 .
Joint Boundary Conditions

Joint Label . X [kfin] Y [kfin] Z [kfin] X Rol.[k-ft/rad]_Y Rot.[k-ftfrad] Z Rot.[k-ft/rad] Footing

1 N2 Reactio Reaction Reaclion _

2 N11 Reacti n Reaciion Reaction

RISA-3D Version 9.1.0 [J\Jobs\1204700 WICO11 - CT43XC811\Calcs\Risa-3D\TIA-EIA - Sprint.r3d) Page 2



Company ; CENTEK Engineering, INC. Apr 9, 2013
Designer ©tj), cfe 10:03 AM
Joh Number : 412047.CO11 - CT43XC811 CL&P Tower # B44 - Sprint Mast Checked By;

Joint Loads and Enforced Displacements

Joint Label L.DM Direclion Magnilude[(k k-ft), {in,rad), (k*s*2/f...
No Data to Print ...

Member Point Loads fBLC 2 : Weight of Appurtenances)

Member Label Directicn Magnitude[k k-ft] Location[ft,%
EREE M2 Y -.057 %50
2 e Y -.067 %50
3 ma 2 Y7 , %50
Member Point Loads (BLC 3 : Weight of Ice Only on PCS Struct}
Member Label Direclion Magnitudefk,k-ft Location(ft,%]
Ly s %50
2 ' ] _ Y 1 -.05 - %50
[ 3 ] M4 Y -.05 %50
Member Point Loads (BLC 4 : x-dir TIA/EIA Wind with lce on P)
Member Label Direction Magnitude[k, k-t Location[ft, %]
M2 % e 1 %50
M3 X .295 ] %50
M4 | X ] 295 ] %59 |
Member Point Loads (BLC 5 : x-dir TIA/EIA Wind on PCS Struct)
Member Label Direction Magnitude[k,k-ft Location[ft, %]
471 M2 X ] .354 %50
2 13 X .354 | %50
T T arem |
f 3 ! X 354 %50 ]

Member Point Loads (BLC 6 : z-dir TIA/EIA Wind with Ice on P)

Member Label - Direction tMagnitudelk, k-ft] .
i M2 T z J 295 ]
2 M3 - M 295
3 M4 Z il 295

Member Point Loads (BLC 7 : z-dir TIA/EIA Wind on PCS Struct}

Member Label ___ Direction Magnitude[k, k-t Location[ft,%]
M2 zZz 354 %50
M3 Z .354 %50
| M4

Z | .354 %50

|

[N =

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

Member Label Direction Start Magnitudelk/ft,deg End Magnitude|k/f... Start Location]ft End Location[ft,%
1] o] =002 [ 002
2 F c -.002 -.002
-3 o -.002 -.002
4 3 -.002 -.002

RISA-3D Version 9.1.0 [J\Jobs\1204700. WRCO11 - CT43XC811\Calcs\Risa-3DVTIA-EIA - Sprint.r3d] Page 3



Company . CENTEK Engineering, INC. Apr 9, 2013
Designer ol cfe 10:03 AM
Job Number  © 12047.CO11 - CT43XC811 CL&P Tower # 844 - Sprint Mast Checked By:

Member Distributed Loads (BLC 4 : x-dir TIA/EIA Wind with Ice on P)

Member Label Direction Start Magnitude[k/ft,deg End Magnitude|k/f... Start Locationift,%] End Location|ft, %
1 | 2 X .011 011 0 0
2 'y 3 X 011 D11 0 0
3 t 4 X 011 011 0 0

Member Distributed Loads (BL.C 5 : x-dir TIA/EIA Wind on PCS Struct)

Member Label Direction Start Ma gnltude kift,deg End Magnitude[k/f... Start Locationift,%] End Location[ft, %]
1 X .01 0 B 0
2 B X 0 01 0 0
L 3 : X .01 .01 0 0

Member Distributed Loads (BLC 6 : z-dir TIA/EIA Wind with Ice on P)

Member Label Direction Start Magnitudefk/fl,deg End Magnitudelk/f...Start Locationift,%] End Location[fl,%
[ 1 Mt |z 013 ] 013 0 0
2 M2 z 011 o011 B 0 0
3 ] M3 B Z 011 011 0 0
4 M4 z .011 .011 0 0

Member Distributed Loads (BI.C 7 : z-dir TIA/EIA Wind on PCS Struct)

Basic Load Cases

Member Label Direction Stant Magnitude[k/ft.deg] End Magnitudefk/t.., Start Location[ft. %) End Location(ft, %
1 M |z 012 012 0 B 0
| 2 M2 Z .01 | .01 ] 0 0
3 M3 Z .01 01 0 Q
4 | M4 Z .01 .01 Q 0 B

BLC Description Category A Gr..Y Gr...Z Grav... Joint Point Distri.. Area(.. Susfa...
i Self Weig § 2CS Mast Naene -1
2 Weight o, anances None 3
3 |Weightof lce On' on PCS Struct| None L 3 4 B
4 | x- dir TIA/EIA Wind with lce on P None it 3 3
5 1.4 'EIA Wind on PCS Struct None 3 | 3
6 TIA!E!A Wind with Ice on P No- 3 4 _
7 @.r TIA/EIA Wind on PCS Strust| lone 3| 4

L.oad Combinations

Descriplion So... PDeita SRSS

BLCFac..BLCFac

..BLCFac..BL.CFac..BLCFac..BL.CFac..BLCFac..BLCFac...

aC

xdir JAEAWL..+ e PYes| | 111 (21113l [a]1] |

x-dir TAJEIA Wind on PCS S..Yes il1l2[1]s[1 ] T

z< "TAEIAV d +ce onP.[Yes L [l 1 )2y 11301161

z-dit TIAVEIA NV - nPCSS..;(Yes 1]10211711

| Self Weight [ ] _ N ——1 ]

Envelope Member Section Forces
Member Sec Axiallk] LC vy Shear[k] LC zShearlk] LC Torquek-ftl LC y-y Momen...LC z-zMomen... LC

1 Mi_ | 1 [max| 414 [2] -077 414 (4] 0 1 0 1] 0 1
2 v 0 3! 139 [A1 0 1 0 1 0 (1] 0 1
3 2 |m. .828 2 -. 168 2 .858 4 0 1 1.279 4 441 1 |

RISA-3D Version 9.1.0 [J:\Jobs\1204700 WINCO11 - CT43XC811\Cales\Risa-3DATIA-EIA - Sprint.r3d] Page 4




Company : CENTEK Engineering, INC. Apr 9, 2013
Designer 2l efe 10:03 AM
Job Number @ 12047.CO11 - CT43XC811 CL&P Tower # 844 - Sprint Mast Checked By:

Envelope Member Section Forces {Continued)

Member Sec Axigllk] LC yShearfk] LC =z Shearlk] LC Torquefk-ft] LC y-y Momen...lL.C z-z Momen...LC
4 min 0 3| -207 |1 0 1 0 i 0 1] 249 | 4
5 3 |max] 0 139 [ 1 0 1 0 11 216 [a4]| 753 |1
6 min 0 11 e 14| -414 | 4 0 1 0 i 428 |2
7 4 'max| 0 3| 158 |3 0 1 0 1| 1072 |4 372 |1
8 mn|_ -414 | 2| 091 |2 -- 4 0 1 0 1 21 2
9 5 |max| o0 3] 139 [3 0 1 0 1 o [1 0 1
10 min| -414 | 2] o077 |2| -414 | 4 0 1 0 1 0 1
1 o 1 |max 0 1 0 1 0 1 0 1 0 1 0 1
12 min 0 1 0 1 0 1 0 1 C 1 0 1
i3 2 |max| -.005 |2 0 3| 016 [3] 0 1] o012 3] 012 [1
‘4 min| -008 | 1] -016 | 1 0 1 0 1 0 1 0 3
15 3 lmax| -01 2] .033 |1] 033 |3 0 11 .049 3| .05 1
16 min| -.016 | 1 0 3 0 1 0 1 0 1 0 3
17 ] 4 |max| 008 |1] 017 |1 0 1 0 1] 072 [3] 012 |1
| 18 min, .005 |2 0 3] -016 |3 0 1 0 1 0 3
9| 5 max| 0 1 0 1 0 1 0 1 0 1 0 1
20 min 0 1 0 1 0 1 0 1 0 1 0 I
21 M3 1 |max| © 1 0 1 0 1 0 1 0 1 0 1
22 min 0 1 0 1 0 1 0 1 0 1 0 1
23 2 |max| -.005 |2 0 3| .018 [ 3 0o 1] .012 (3| 012 |~
| 24 min| -008 | 1| - ‘6 |1 0 1 0 1 0 4 0 3
| 25 3 |max| -.01 2| w3 2| 033 |3 0 11 049 | 3| 049 | 1
26 min| -016 | 1| -033 |1 0 1] o 1 0 1 0 3
| 27 4 [max] o008 [t 016 [1 0 1 0 1] 072 3] .012 [1
28 min| .005 | 2 0 3] -016 |3 0 1 0 1 o 3
| 29 5 |max| 0O + 0 1 0 1 0 i 0 i 0o |1
30 min 0 1 0 1 0 1 0 1 0 1 0 1
31 M4 1 Imax| 0 1 0 |1 0 1 0 1 0 1 0 |1
32 min 0 1 0 1 0 1 0 i 0 g 0 1
33 2 |max, -005 2] o 3] 017 [3 0 012 | 3] 012 [1
34 min| -008 | 1| -016 [ 1 R E 0 1 0 1 0 3
35 | 3 Imax| _-01 |2 03 2| 033 |3 0 1 .05 3| .049 |1
36 | min| -016 [ 1] -033 |1 0 1 0 i 1 0 3
37 | 4 max| .008 | -] 016 |1 0 1 0 1] 0. 3] 012 |1
38 min| 005 |2 0 3| -0i6 | 3 0 I 0 1 0 3
39 5 |max 0 1 0 0 1 0 0 1 0 1
40 min 0 i 0 . 0 1 0 1 0 1 0 1
Envelope Member Section Stresses
Member Sec Axiallksl] LC y Shear|... LC z Shearf... LC y-Toplksi] LC y-Bot[ksi] LC z-Toplksi] LC z-Botfksi] LC
1 M1 _ [ 1 |max| 26 [2] -097 [« 521 [4] o [4] o [4] o [1] o [1]
2 min| 0 3l 175 |1 0 1 0 i 0 |4 0 1 0 .
3 2 |max] 521 | 2] -212 | 2| 1.07¢ 4] 2.964 [4] 5251 [1]1522214] © 1
4 min| 0 3| -.374 [1 0 152511 2934 (4] 0O 1[-15.222] 4
5 3 |max| © 1 T 0 1]-5.088 |2 8854 |1[25697 4] 0 1
6 ‘min|_ 0 1] o' |4 -.521 |4 -8.954 |1 5088 (2] © 1 |-25.697 | 4
7 4 [max] 0 [3] 19¢ |3 0 1] -2504 [2] 4422 [1]12759]4] o [1]
8 min| -26 |2 114 |2| -558 |4 |-4422 |1 2504 [2 0 -12.759| 4
g 5 |max| 0 3] 475 13| 0 1 0 1 E 0 1 0 1
10 min| -26 | 2| .097 |2]| -521 |4 0o 1 0 |1 0 1 0
|11 M2 1 max| 0 1] o [1] o 11l o J1] o [40 o T4l o | |

RISA-3D Version 8.1.0 [J:\Jobsi1204700.WIRCO11 - CT43XC811\Calcs\Risa-3D\TIA-EIA - Sprint.r3d] Page 5



Company . CENTEK Engineering, INC. Apr 9, 2013
Designer cjlL efe 10:03 AM
Job Number : 42047.CO11- CT43XC811 CL&P Tower # 844 - Sprint Mast Checked By:

Envelope Member Section Stresses (Continued)}

Member Sec Axiallksit LC vy Shear... LC z Shear[... LC y-Topfksil LC y-Bollksi] LC z-Toplksi] LC z-Boilksi] LC
12 mn] o (1] o |41 o 111 o 1] o Jal o [1l o |41
13| 2 |max| -005 [2] o [3] 033 |3] o [3| 281 [1] 281 [3] o |1
14 min| -.008 |[1] -033 (1| o | l-281 1] o !3| o [1]| -281 =
15 3 |max| -01 |2] .066 (1] 066 [3] 0o [3] 1125 1] 11425 [3] o j
16 min| -.016 | 1 0 3] o 1] -1."25 [1 0 3 0 1]-1.12513
| 17 4 |max] 008 [1] 033 J1| o T[4 o [3] 281 [4] 281 [3] - |1
18 min| 005 |2 o 3] -033 /3| -281 4] o |3/ o |1l -2¢ |3]
19 5 Imax] o (1] 0 11| o [1] o | 0 1] o0 |41 o [1
20 mnl o0 |1 o (1] o 1] o [17 o 14l o 1] o =
21 M3 i max| 0 [1] o [4] o [1] o 4] o [1] o 1] o [1
22 min| 0 (1! ¢ [1] o 1] o [1] o [1] © , -
23 | 2 rax| -005 (2| 0 |3} 033 |3 0 3| 281 |10 281 |3 0 ||
24 min| -008 1] -033 |41] o |1 -281 1] o [3| o [1] -2t [3
25 3 |max! 01 [2) w08 [2] w066 3] ¢ |30 1125 [1]1425 [3] o [1]
26 min| -016 [1] -086 |1 0 |1!-1.125[1] o 13| o [1]-112513
27 4 |max| 008 [1] 033 [1| o [1, o [3] 281 [1] 281 3] o |1
28 | m | .005 2| 0 |3]-033 3 -281 [1] o0 3] o [1]-281 |3
20 | 5 . 0 1] o T4l o [4l o [4] o 1] o (1] o [+
30 wal_ 0 |1/ ¢ 11 o [ o [*] o (4l o 1l o [1
31}_M4, 1 0max] o 141 o -7 o U1] o Ja] o |2 o J1] o [1
32 mn, 0 [1] 0 |1l o 11l o o (1] ¢ [+ o |1
133 | 2 [max| -.005 [2] o [3] 033 I3 o [3l 281 1] 281 [3] ¢ |1
34 | min| -.008 | 1| -.033 |- 0 1] -281 |1 3] ¢ 1] -281 |3
35| |3 [max| ~01 [2] 06 |2 o086 [3] o |3| 1125 [1] 1125 (3] 0o [1
36 min| -016 (1] -066 1] 0 [1]/1125/1] 0 [3] © |1][-1.125|3]
| 37 4 Imax, .« 1] 033 |1 0 1] © [3] 281 [1] 281 |3 o [1]
| 38 min| 005 |21 o [3] -033 |3[-281 |1] o |3] o [1]|-281 3
Lsg [ 5 [max] o0 [1] o [4] o [41, o0 |1 o 11 o [1] o 1
40 | ﬁ mnl 0 1] ¢ [1] & T1] o {1l o (1] o 1] o [1]
Envelope Joint Reactions
Joint f__A[_k_[ e Y[k LC Z K] LC MX[k-fl] LC MY[k-fl] LC wMZ[k-ft] LC
1 N2 max| 0 |3 ]| .455 1 0 1 0 1 0 *L 11 0 i
| 2 min| -828 |2 259 | 2 -..302 | 4 0 1 0 0 1
3 Ni1 _ max] 0 3| .037 1 0 1] o 1 0 i 0 1
4 min| - - | 2| .027 | 2 -.065 |3 0 1 0 1l ¢ .
"5 | Na Imad NC NC | NC LOCKED NG | | ¢
6 _Imin| _NC NG NC LOCKED NC _C
7 | Totals: |max| © [3] 492 | 1 | @ i } 1
v Loyl 1242 (2 286 | 2 [ - 82 4 L1 1 ]
Envelope Joint Displacements
Joint X [inl LC Y [in LC Z [in] LC X Rotation... LC Y Retation... LC Z Retation... L.C
1 N1 [hax] 0 2] -172 (4] .876 4 0 [ 1 [2.254e2] 4 [7.801e-3] 1
2 n 0 3| -304 |1 0 1 0 4 0 1 4.413e-3] 4
3 N2 max 0 2 0 |2 0o | 4 0 4 [7.92e-3 | 4 |2.756e-3] 1
4 min| 0 3 0 1 o | 1 | o 1 0 1 [1.564e-3] 2
5 N3  |max| 0 2| -141 2| 712 4 6 4 0 1 /-3.69e-3| =
6 min| 0 3| -248 |3 0 1 0 1 1-1.857e-2| 4 |-6.498e-3| :
17 Na __ [max 0 2| -07 |4] 357 4 0 1 [1.965e-2| 4 |6.812e-3]

RISA-3D Version 9.1.0 [J:\Johs\i204700.WNCO 11 - CT43XC811\Cales\Risa-3DVTIA-EIA - Sprint.r3d] Page 6



Company : CENTEK Engineering, INC. Apr 9, 2013
Designer ol cfe 10:03 AM
Job Number @ 12047.C011 - CT43XC811 CL&P Tower # 844 - Sprint Mast Checked By:

Envelope Joint Displacements {Continued)

Joint _ Xliml 1C Y [in] LC Z[in] LC X Rotation... LC Y Rotation.., LC Z Retation... LC
3] min 0 3| -.124 1 0 1 0 4 0 L1_3.858e-3 4
| 9 N5 max| -149 | 2| -1472 | 4 .885 4 3.92e-4 | 3 2.254e-2| 4 |7.801e-3[ 3
10 min| -281 | 3| -304 |1 0 | 1 0 1 0 1 |4.057e-3| 2
| 11 N6 max| 292 || -172 |4 | .885 4 0 1 |2.254e-2| 4 [8.193e-3| 1
12 min| _ .159 4 | -.304 1 0 1 -3.92e-4 | 3 0 1 14.413e-3| .
| 13 | 7 max| -129 [2| -07 (4| .366 4 3.92e-4 | 3 (1.965e-2| 4 16.812e-3| 3
14 min| -.245 3| _-124 1 G 1 0 1 0 1 13.502e-3[ 2
15 N3 max| .256 1 -07 4 .366 4 0 1 |1.965e-2| 4 |7.204e-3| 1
16 min| .139 | 4| -.124 [ 1 0 1 -3.92e-4 | 3 0 |- |3.858¢-3| 4 |
17 N9 max| 245 | 1| -141 |2 | .721 4 3924 |3 0 L |-3.69e-3| 4
18 min| .133 4 | -248 3 0 1 Q 1 |-1.867e-2| 4 [-6.8%e-3| .
| 19 N10 max| =123 | 2| -441 | 2| 721 4 0 1 0 1 -3.333e-3| 2
20 min| -.234 3 -.248 3 0 1 -3.92¢-4 | 3 |-, 204 -6.498e-3| 3
21 N11  _ |max 0 (2 0 2 0 3 0 4 0 1 [-1.371e-3| 2
22 min 0O 13 0 T 1 1 0 1 1-6.888¢-3) 4 |-2.408e-3| 1
Envelope AISC ASD Steel Code Checks
Member Shape Code Check Loc[ft] LC Sh...Logft] ..... Fa... Ft[ksi] Fb y-y [ksi] Fb...... ... AS..
1], |Hssz2s. .838 |4.063 4 .05[}'@58 4112..] 33.592 36.951 36..[1]...]...]H2..
2 M2 | PE_20 .037 3 | 1}004 3 1.8..[ 27.993 30,792 3C..[11.8]...{H2..
3 M3 [PIPE_20 037 ] 3 [ 11004 3 ['3)18.]27.993 30.792 30..11/6l.. 42.
4 M4 PIPE_2.0 .037 3 [3]004 3 ||3]18./27.993 30.792 20..J.[...].g[H2.]

RISA-3D Version 9.1.0 [J:\Jobs\1204700. WNCO11 - CT43XC811\Cales\Risa-3DATIA-EIA - Sprint.r3d] Page 7



Company

; CENTEK Engineering, INC.

Apr 9, 2013

Designer = jl, cfe 10:07 AM

Job Number  : 12047.C0O11 - CT43XC811 CL&P Tower # 844 - Sprint Mast Checked By:
Joint Reactions

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

L1 1 N2 -.722 .455 0 0 0 0

2 i N11 -.361 .037 0 0 0 0
3 1 N4 NC NC NC LOCKED NC NC

4 1 Totals: -1.083 492 a

5 1 COG (ft): X 4,151 Y:0 Z:0

RISA-3D Version 9.1.0

[JAJobs\1204700. WNCO 11 - CT43XC81 1\Cales\Risa-3DA\TIA-EIA - Sprint.r3d] Page 8




Company

. CENTEX Engineering, INC.

Apr9, 2013

Designer oyl cfe 10:07 AM
Job Number © 12047.C011 - CT43XC811 CL&P Tower # 844 - Sprint Mast Checked By:
Joint Reactions

LC Joint Label XK Y [K] Z [kl MX [k-fi] MY [K-fi] MZ [k-ft
i 2 W2 -.828 .259 0 0 0 0
2 2 -.414 .027 0 0 0 0
3 2 N« NC NC NC LOCKED NC NC
4 2 Totals: -..242 .286 0
51 2 COG (ft. X 4.189 Y. 0 Z: 0

RISA-3D Version 9.1.0

[J:\Jobs\i204700.WNCO11 - CT43XC811\Calcs\Risa-3DV\TIA-EIA - Sprint.r3d] Page 9



Company . CENTEK Engineering, INC. Apr 9, 2013
Designer o tjl, cfe

10:08 AM

Job Number  : 12047.C0O11 - CT43XC811 CL&P Tower # 844 - Sprint Mast Checked By:

Joint Reactions
LC Joint Label X kL Y ikl MX [k-ft] MY [k-ft] MZ [k-fi

1 3 N2 0 455 4]
213 N11 0 037 |
3]sy N ] nNe [ _NC_P

4 3 Totals: 4] 492 -1.

51 3 COG (ft): X 4.151 Y. 0 ] ;

RISA-3D Version 9.1.0 [J:\. V1204700 WIRCO11 - CT43XC811\Calcs\Risa-3DVTIA-EIA - Sprint.r3d] Page 10



Company : CENTEK Engineering, INC. Apr 9, 2013

Designer ol efe 10:08 AM

Job Number  © 42047.C0O11 - CT43XC811 CL&P Tower # 844 - Sprint Mast Checked By:
Joint Reactions

LC Joint Labe! XKl Y [K] 7 [K] MX [k-ft] MY {k-ft] MZ [k-ft]

1 4 N2 ¢] .259 -1.302 0 0 0

2 4 o 0 027 -.08 0 0 0

3 | .4 N4 NC iC NC _ -OCKED NC NC

4 4 Totals: 0 .286 -1.382

5 4 COG (fty X: 4,189 Y:0 Z. 0

RISA-3D Version 9.1.0

[J:\..\1204700.WNCO11 - CT43XC811\Calcs\Risa-3D\TIA-EIA - Sprint.r3d]
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‘ " ngincering Subject:

nimys M Location:

:{30)) 5= 8547

612 Haeth Beanford Boad
Branford, CTOGIO%

Rev. O: 47913

Connection of Mast to CL&P Tower # 844

Trumbull, CT

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

Job No. 12047.CO11

Mast Connection to CL&P Tower:

Reactions;

Momen1 =
Venical =
Horizontal x-dir =

Honzental z-dir =

Bolt Dala;

Bolt Type =

Bolt Diameler =

Number of Bolts =

Allowable Tensile Slrength =

Allowable Shear Strenglh =

Shear Forca =

Bolt Shear % of Capacily =

Check Boll Shear =

Tension Force =

Boll Tenisen % of Capacily =

Check Boll Tension =

8.3 - Mast Conneacticn.xncd.xmod

Moemenl = O-kips
Vertical := 0.26-kips
Horizonlal, = 0.83-kips

Horizonlal, = 1.3-kips

ASTMA3B25
b= 075in
Np:=2

Fy= 8.84-kips

Fyi= 5.97-Kips

‘/ Hc>|'izon1.-alx2 + \a’ertit:al2
fv =
Np

= 0.4-kips

f\f
— =7.28%
F

v

f
v
Bolt_Shear:= i{F £1.00,"0K" ,"Overstressed“]

v

Bolt_Shear = "OK"

Hon'zonlalZ
fi:m ————— = 0.7-kips
1
Np
i
— = 6.54-%
F

f

{

Bolt_Tensicn := I{F < 1.00,"0K" ,"Overslressed"]
l

Bolt_Tension = "OK"

Page 6.3-1
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D anfoid, CT 04105 F:{203] 458 8587

Rev. 0: 4/9/13

Load Analysis of Pipe Mast and Sprint
Equipment on CL&P Structure #844

Trumbull, CT

Prepared by: T.J.L Checked by: C.F.C.
Job No. 12047.C0O11

Factors for Extreme Wind Calculation
Elevation of Top of PCS Mast Above Grade =

Mulliplier Gust Response Factor =

Veleily P resswe Coefficient =

Shape Factor for Round Members =
Shape Factor for Fial Members =
Shape Factor for Coax Cables Attadhed to Outside of Pde =

Overload Factors for Wind Loads:

Overload Faclors for Vertica [ oads:

NESC Load Calculations - Sprint.xmed

Basic Components

Heavy Wind Pressure =
Baskc Windspead =
Radial Ice Thickness =
Radial lce Density =

Imporlance Factor =

Exposure Factor =

Response Tem =

Gust Response Faclor =

Wind Pressure =

Shape Factors

Overioad Factors

NESC Heavy Leading =
NESC Extreme Leading =

NESC Heavy Loading =
NESG Extreme Loading =

p:= 4.00 pst
V=110 mph
Ir:= 0.50 in
Id:= 56.0 pef
TME = 163 fl
m:=1.25
kv = 1.43
l:=1.0
2
9.5
Kz = 2.01-[%} = 1.403 (NESC 2007 Table 250-2)
1
33 7
Es:= 0.348| —————| =0.282 {NESC 2007 Table 250-3}
{0.67-TME}
Bs = o = 0.783 (NESC 2007 Table 250-3)
TME
1+0375——
L 220
1
1+12.7-Es-Bs 2
Gr:= '—2—— =0.83 (NESC 2007 Table 250-3)
kv
qz:= 0.00256-K2-V2-Grf-| =36 psf  (NESC 2007 Secllon 250.C.2)

NUS Design Cliteria lssued Apr} 12, 2007

Cdg=13
CdF =16
Cdpoay

=145

NU Design Crileria Table

2.5
1.0

1.5
1.0

Page 7.0-1

Apply in Risa-30 Analysis
Apply in Risa-30 Analysis

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




£1-7 Keddh Besndard Posd

Eranfod, (T 06405

. . Subject:
glﬂS(’J’JI'Ig

PO Locafion:

F:{203)1425 3597

Rev. 0: 4/9/13

Load Analysis of Pipe Mast and Sprint
Equipment on CL&P Structure #844

Trumbull, CT

Prepared by; T.J.L Checked by: C.F.C.
Job No. 12047.CO11

Development of Wind & Ice Load on PCS Mast
PGS Mast Data:
Mast Shape =
Mast Diameter =
Mast Length =

Mast Thickness =

Wind Load (NESC Extreme)

Mast Projecled Surface Area =

Total Mast Wind Force (Below NU Stnuclure) =

Wind Loatd (NESE Heavy)

Mast Projected Suface Area wf lce =

Total Mast Wind Force vl lce =

Gravily Loads (without ice)

Weight of the Mast =

Gravity Loads (ice only}

Ice Area per Linear Fool =

Weight of lce on Masl =

NESC Load Calculations - Sprint.xmcd

(H552.8759.203)
Round
Dppagti= 2875 i
lmast= 10 n
tnast= 0.293 in
D
mast
Amast™ —y, = sfift
qz-Cdg-Amast— pil  BLC 5,7
(o + 20
mast
AICEmasl:= T- =0.323 sfit
pCdg-AICE 4o = 2 pi - BLC 4,6
Sell Weight {Computed internally by Risa-3D} plf BLC 1
. ki 2 2 .
Alast= ;[(Dmasﬁ Ir:2)° - Dmasl] =53 sqin
) Aimast
WicEmast= 14— = pif  BLC3

Page 7.0-2



o . Subject: Load Analysis of Pipe Mast and Sprint
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€17 Harth Beanford Fows . ‘ Location: Trumbull, CT
Brardord, CTOGA05 Frraus)ses Byr

Prepared by: T.J.L Checked by: C.F.C,
Rev. 0: 4/9/13 Job No. 12047.CO1T1

Developmient of Wind & lce Load on Antennas

Anlenna Data: {Sprint)
Antenna Model = RFS APXVSPP18-C
Anlenna Shape = Flal
Anlenra Height = Lant =72 in
Antenna Width = Wan= 11.8 in
Antenna Thickness = Tant=7 in
Antenna Weight = WTapy = 57 fbs
Number of Antemas = Ngpy= 1 (One per pipe mast / lol. of 3)

Wind Load (NESC Extreme)

Assumes Maximum Possible Wind Pressure
Applied {o all An{ennas Simultaneously

W
t
Surface Area for One Antenna = SAgny= fantWant _ sf
144
Antenna Projecled Surface Amea = Agpri= SAgeNay = 5.9 sf
Tolal# terna Wind Farea = Fant= G2 Cdp-Aynym = 425 bs BLCS57

Wind Load (NESG Heavy)

Assuntes Maximum Possible Wind Pressure
Applied to all Antennas Shnuftaneotisly

(Lam+ 1)-(wanl+ 1)

Surface Area for Ore Anlenna w/ Ice = SAICEant = 124 =6.5 sf
Anlenna Projected Suface Amaw I = AjcEant= SAcEant Nant = 6.5 sf
Total Antemna Wind Face w/ Ice = Fign = P Cdp Ajcgant = 42 fbs BLC 46
Gravity Load {without Tce)
Weight of All Antennas = WTqrNapt = 57 lbs BLGC 2
Gravity Load (ice only)
Volm e ¢f Each Antenna = Vant™= LantWant Tant = 5947 cuin
Volme o lce on Each Antenna = Viee= (fant+ J(Want+ 1){Tant+ 1) = Vant = 1528 cuin
Weight of Ice on Each Antenna = W o e s s
IGEan = 755"~
Weighl of ice on AllAnlennas = WicEant Nant = 50 s BLC3

NESC Load Caleulalions - Sprint.xmed Page 7.0-3
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Load Analysis of Pipe Mast and Sprint
Equipment on CL&P Structure #844

Trumbull, CT

Prepared by: T.J.L Checked by: C.F.C,
Job Ne. 12047.CO11

Developiment of Wind & lce Load oh Plpe Mast
Mast Data:
Mast Shape =
Mast Diameter =
Mast Length =

Masi Thickness =

Wind Load (NESC Extreme):
Mast Projecled Surface Area =
Total Masl Wind Force (Below NU Slucture) =
Wind Load (NESE Heavy)

Mast Projected Surface Area v/ lce =

Total Mast Wind Force w/ lce =

Gravity Loads (without ice)
Weight of the Mast =
Gravity Loads ({fce only)

Ice Area par Lhear Fool =

Weight of Ice on Mast =

NESC Load Calculations - Sprint.xmcd

(2" S1d. Pipe)

Dinagt= 2.375 I

6 ft

tmas= 0164 i

D

mast
2-Cdg-Amast = 9 pf BLCS7

(Pmast* 217)

masl= ~ = 0.261 st
pCARAICE 0g1= 1 pl BLC 46
Self Weight {Computed internally by Risa-3D) pif BLCA1
. T 2 2 .
Alyssi = z[(Dmast+ Ir-2)” - Dmasl] =45 sqin
Aimas\
wlCEmasl = |d— 1? =2 plf BLC3




Subject: : Load Analysis of Pipe Mast and AT&T

INeer .
rrgineenng Equipment on CL&P Structure #844
3D v st rns . Location: Trumbull, CT
Brarfond, CT 06105 I:{rusiae oxar
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/9/M13 Job No. 12047.CO11
Basic Gomponents
Heavy Wind Pressure = p:= 4.00 psf
Basic Windspeed = V=110 mph
Radial Ice Thickness = Ir:= 0.50 in
Radial Ice Density = Id:= 56,0 pet
Factors for Extreme Wind Calculation
Elevaticn of Top of PCS Mast Above Grade = TME = 163 it
Mulliplier Gust Response Factor = m:= 1.25
NESC Faclor = kv =143
Importance Factor = l:=1.0
2
TME B3
Veclly P ressure Ceefficlent = Kz := 2.01-[M] =1.403 (NESC 2007 Table 250-2)
1
33 7
Exposure Factor = Es:= 0.346) ————| =0.292 (NESC 2007 Table 250-3)
(0.67- TME)
Response Term = Bs = —11'ME— =0.783 NESC 2007 Tabls 250-3)
1+ 0376 ——
[ 220 ]
[ [ 1]]
1 7 .
Gust Response Faclor = Grfe L HART E;L - 0.83 (NESC 2007 Table 250-3)
fov
Wind Pressure = gz = o_oozss.i(z-vzcrf-l = 38 psf  (NESC 2007 Section 250.C.2)
Shape Factors NUS Design Critedia issued ApAl 12, 2007
Shape Faclor for Round Members = Cdp=13
Shape Factor for Flal Members = Cdp:= 1.8
Shape Factor for Coax Cables Allached to Outside of Pde = Cd gy = 1.45
Overload Factors NU Design Criteria Table
Overload Factors for Wind Loads:
NESC Heavy Loading = 2.5 Apfly in Risa-30 Analysis
NESC Extreme Loading = 1.0 Apply in Risa-3D Anglysis
Overload Factors for Verlical Loads;
NESC Heavy Loading = 1.5 Apply in Risa-3D Analysis
NESC Extreme Loading = 1.0 Appy in Risa-3D Analysis

NESC Load Calculations - AT&T.xaned Page 7.1-1




‘ rRgingering Subject

~2 Noedh Branford foad 4 Location:

Beanford, CT 06455 [y b7

Rev. 0: 4/9/13

Development of Wind & Ice Load on PGS Mast
Exisling PCS Mast Data:
Mast Shape =
Mast Diameter =
Mast Length =

Mast Thickness =

Wind Load {NESC Extreme)

Mast Projected Surlace Area =

Tolal Mast Wind Force (Above NU Struclure) =

Jotal Mast Wind Force (Below NU Stncluce) =

| Wind Load (NESE Heawy)

Mast Projected Surface Area w/ lce =

Total Mast Wind Force wi Ice =

Gravily Loads {(wilhout ice}
Weight of the masit =
Gravity Loads (ice onJy)

lce Area per Linear Foot =

Weight of lce on Masl =

NESC Load Calculations - AT&T .xmed

Load Analysis of Pipe Mast and AT&T
Equipment on CL&P Sfructure #844

Trumbull, CT

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

Job No. 12047.CO11

(H556.625x0.432)
Round
Dagt = 6625 in

Lmagt=210 1t

tmasl =0.432 in

Dmast

Amast= ——— = 0.552

Q2-Cdp-Amagpm = 32 plf BLC S
qz-CdR-Amasl =25 pir BLC 5
(D + 2—Ir)

mast
AICEmasi= ==~ = 0.635
p-CAg-AICE a0y = 3 pf  BLC4
Self Weight (Computed Internally by Risa-3D) plif BLCA1

L 2 2 .

Almyast = j[(Dmale“ "'2] - Dmasl:, =112 sqin

Ai

mast

WicEmast=1d" = =4 pif BLC3

Page 7.1-2
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Prepared by: T.J.L. Checked by: C.F.C.

Job No. 12047.CO11

Development of Wind & lce Load on Antennas
Proposed Antenna Data:

Anlenna Model =

Antenna Shape =

Anlenma Helght =

Antenna Width =

Antenna Thickness =

Antenna Weight =

Number of Anternas =

Wind Load {NESG Extreme)

Assvmes Maxlmum Possible Wind Pressure
Applied to all Anfertnas Simulianeously

Surface Avea for One Antenna =

Antenna Projected SurfacoAra =

Total Antema Wind Farce =
wind Load (NESC Heavy)

Assumes Maximum Possible Wind Pressure
Appiled to all Antennas Simullaneously

Surace Area for Ore Antenna w/ Ice=

Antenna Projected Surface Ara w lae =

Total Anterna Wind Forae w/ lce =

Gravity Load {without ice)

Weight of Ali Antennas =

Gravity Load {ice only)

Voum e of Each Antenna =

Vol e of Ice on Each Antenna =

Weight of Ice on Each Antenna =

Weight of lce on AllAntennas =

NESC Load Calculations - AT&T.xmced

Powenvave P85-15-X1LH-RR

Flal
Lan(:= 51.0 in
W= 12,0 in
Tant= 60 in
WTp = 41 Ihs
Nant= 3

W

Agnt= ShgngNgnt = 12.8

Fan[:: qszFAamm =919

. [Lanl+ 1]-(wam+ 1)
SAICEant™= " g =47
AicEan = SAiCEant Nan = 141

Flant= # Cdp-Aygpan = 90
W Nang = 123

Vant™= LantWant Tant = 3672

Vica = (Lam+ ?)(Wam + 1)-(Tam+ ﬁ) = Vg = 1080

s
ice
w =——ld= 34
IGEant = 47,3

WicEant Mant = 103

Page 7.4-3
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Load Analysis of Pipe Mast and AT&T
Equipment on CL&P Slructure #844

Trumbulf, CT

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

Job No. 12047.CO11

Development of Wind & ice Load on TMAS
Proposed TMA Data:
TMA Model =
TMA Shepa =
TMA Height =
TMA Widh =
TMA Thickness =
TMA Welght =
Number of TMAS =
Wind Load {(NESC Extrenie)

Assumes Maxinuun Possibie Wind Pressure
Applied to ALL TMAs Simultaneously

Suiface Avea for One TMA =
TMA Projected Surface Area =
Tola! TMA Wind Force =

wind Load (NESC Heavy)

Assumes Maximum Posslible Wind Pressure
Applled to ALL TMAs Simultanecusly

Suface Area for One TMAW Ice =

TMA Projected Surface Area v/ Ice =

Tolal TMA Wind Force w/ lce =

Gravity Load (without ice}
Weighl of All TMAS =
Gravity Loads {ice only) '

Voume d Each TMA =

Volime o lce on Each TMA =

Woeight of Ice on Each TMA =

Weight of lce on All TMAS =

NESC Load Calculations - AT&T xmed

CCl DTMABE7818VG12A
Flat

Limg = 1063 i
Wipa= 1102 i
Ttma = 3.78 in
WTa=102 fos

Nima =3

lea'wlma B

SAtma = 144 0.8

Atma = SAtma Nima = 2.4

Fima = 92 Cdp-Aypym = 178

Lina + 1)(W + 1
SAicEIma™ e * H¥ima ) )154 " )ﬂ

A1CEima = SACEma™Mma = 2.9

Fing = PCApAjcpima = 19
WTina Nima = 58

Vima = UmaWima Ttma = 443

Vige™ (lea + 1)(tha * 1)'(Tlma + 1) = Vima = 225

. Vice
WiCEIma™= J55¢ 14=7

WicEima Mima = 22

Page 7.1-4
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Prepared by: T.J.L. Checked by: C.F.C.

Job No. 12047.COM

Devetopment of Wind & |ce Load on Antertna Motints

Proposed Mount Data;

Mount Type:

Mount Shapa =
Pipe Mount Lenglh =
2 inch Pipe Mounl Linear Weight =
Pipe Mount Outside Diameler =
Number of Mounling Pipes =

Tri Secter Chain Mount Weght =

Wind Load (NESC Exlreine)

Assumes Mount Is Shielded by Antenna
Moint Projected Surface Area =

Total Mount Wind Force =

Wind Load {(NESG Heavy)

Assumes Mount is Shielded by Anlenna
Mounl Projecled Surface Area v/ lce =
Total Mount Wind Ferce =
Grayily Loads (without ice)
Weight Each Pipe Maount =
Weight of All Mounts =
Gravity Load (ice only)

Veume o Each Pipe =

Vobmed lceon Each Ppe =

Weight of Ice each mount (incl, hardware) =

Weight of Ice onAll Mounts =

NESC Load Caleulations - AT&T soncd

Sile Pro Ti-Seclor Chain

Moun! w/ 3 Pipes
Round

Lmnl:: 80 in
W= 3.66 plr

Dpypgi= 22376 in
Nmnt= 3

Wigemnt ™= 101 Ibs

A Q.0

mnt =

Frant = 02 Cdg-Apgyym = 0

ArcEmnt = 00
Fimnt= PCeA1cEMnL = 9

(per TIAJEIA-222-F-1998)

Lmnt
—_— =1

WT, :
mat 35

mnt = W
WTnat Nmnt + Wise.mnt = 158
(per TIAJEIA-222.F-10965)

Ymn = Z'Dmnl Lyt = 266

Vice™= !:%'[[Dmnl + 1:"2]'[Lmnt+ 1,1] ~Vmnt = 280
Vice

w = ——ld=9
ICEmM 1728

WicEmnt Nmnt + 5= 32

Page 7.1-5
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Development of Wind & ice Load on Coax Cables

Exlsting Coax Cable Dala;
Coax Type =
Shapa =
Coax Qutside Diameter =
Coax Cable Length =
Weilght of Ceax par foot =
Total Number of Coax =

No. of Coax Projecling Qulside Face of PCS Maslt =

Wind Load (MESC Exlretne)

Coax projected surface area =

Tetal Coax Wind Force {(Above NU Structure) =

Wind Load (NESC Heayy)

Coax projected suface area w/ lce =

Tota! Coax Wind Force w/ lce =

Gravity Loads {without ice)

Weight of al cables w/oice

Gravity Load (ica only)

lce Area per Linear Fool =

Ice Weight All Coax per foot =

NESC Load Calculations - AT&T.xmcd

Load Analysis of Pipe Mast and AT&T
Equipment on CL&P Structure #844

Trumbull, CT

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

Job No. 12047.CO11

HELIAX t-5/8"

Round

Depax = 1.98 in

Legax = 21 1t

choax = 1.04 ptf

Repax =8

NP ax = 3

o= o200
Feoax = 98 Cleoay AogayM = 32

AICEM =

Ficoax = P Clepay

WT,

(NP coax Doomy + 217

coax = Wieoax Neoax =

=08

A'CEcoax =3

. ) 2 2
Algoay = X[[Dam+ 20} = Dy ] =39

W oax = Neoax 10

Page 7.1-6
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144
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fi
pif BLC 8
ft
pif BLC 4
pif BLC 2
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CENTEK engineering, INC. Subject:  Analysis of NESC Heavy Wind and NESC Extreme Wind

Consulting Engineers for Obtaining PCS Structure Reactions Applied fo CL&P Structure
63-2 North 8ranford Road Tabulated Load Cases / Sprint
Branford, CT 06405 Location: Trumbuli, CT
Ph. 203-488-0580 / Fax. 203-488-8587 Date:4/9/13 Prepared by: T.J.L, Checked by: C.F.C. Job No. 12047.C011
Load Case Description
1 Self Weight (PCS Mast)
2 Weight of Appurtenances
3 Weight of ice Only on PCS Structure
4 x-direction NESG Heavy Wind on PCS Structure?
5 x-direction NESC Extreme Wind on PCS Structure®
6 z-direction NESC Heavy Wind on PCS Structuret"
7 z-direction NESC Extreme Wind on PCS Structure'!
Footnotes;
| {1} PCS Structure includes: Mast and Appurtenances

Load Gases and Combinations.xds 8-0 NESC PCS Mast Load Cases
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Company 1 CENTEK Engineering, Inc.
Designer » ), cfe
Job Number @ 42047.CO11 - CT43XC811

CL&P Tower # 844 - Sprint

Apr 9, 2013
10:31 AM

Checked By:

Global

Display Sections for Member Calcs 5

Max Internal Sections for Member Cales | 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 1Y

Global Member Orientation Plane XZ

HotRolled Steel Code |AlsC¢ ASD ]
Cold Formed Steel Code AlSlivo. wD
Wood Code AF&PA NDS-97: ASD
Wood Temperature < . WF

Concrete Code ACI 318-02 o
Masonry Code ACI 530-05/08: ASD
[Aluminum Code AA ADM1-05: ASD
Number of Shear Regions 4

Region Spacing Increment (in} 4

PCA Lead Cortour

‘%xial Column Method

Parme Beta Factor (PCA) 65

@ncrete Stress Block Recta -

Use Cracked Seclions Yes

Bad Framing Warnings No

Unused Force Warnings Yes -
Seismic Code |usc1gs7
[Seismic Base Elevation (ft) Not Entered

Ct X 035

Ctz .035

T X (sec) | Not Ertered

T Z (sec) | Not Entered

R X _ 8.5

RZ 8.5 -

CtExp. X - Y

Ct Exp. Z .75

Ca ) 135 S

Cv 54 ]
Nv 1 S
SD1 1 ]
ISDS 1 ]
St 1

Occupancy Code 4 |
Seismic Zone 3 ]
Use Group 1

[Use Gravity Self Wt in Diaphragm Mass _ | Yes ]
|Use Deck Self Wt in Diaphragm Mass Yes -

|Use Laterat Self Wt in Diaphragm Mass Yes

Seismic Detailing Code None o

Om X i o

Om Z ) 1

Rho X

Rho Z

[

RISA-3D Version 9.1.0 [J:\Jobs\1204700.WI\CO11 - CT43XC811\Calcs\Risa-3DWNESC - Sprint.r3d] Page 1
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Designer
Job Number

o jl, cfe

: CENTEK Engineering, Inc.

© 12047.CO11 - CT43XC811

CL&P Tower # 844 - Sprint

Apr 9, 2013
10:31 AM
Checked By:

Hot Rolled Steel Properties

Label E lksi] G [ksi Nu Therm (\E.. Density[k/Ai... Yield[ks] R _ Fulksi] Rt
1 A3B Gr.36_[ 29200 11154 .3 .65 49 ] 1 15 | 588 | 1.2
2 AB72 Gr.5C 28000 11154 ] | G5 49 1.1 58 1.2
3 | A992 29000 j%““ 3 65 49 o 11 | 858 | 1.2
4 AB00 Gr.42 29000 11154 3 | .65 | 1.3 58 1.1 —i
5 A500 Gr.46 29400 11154 ] .3 | BS__JT 49 1.2 58 |
6 AS3Gr.B | 29000 11154 .3 .65 49 35 1.6 | 58 ﬂj

Hot Rolled Steel Design Parameters
Label  Shape Lengl.. Lbyylfti Lbzz[ft] Lcomp top]ft Leomp bot[ft]  Kyy Kzz Cm-..Cm-.. Cb ysw.,

1 | M1 HozMasi 10
2 e Plpe Mast 6

M3 PlpelvastT 6 |

=a

M4 Pipe I‘"asL 6

_;ﬂ_’__i

Hot Rolled Steel Section Sets

Label Shape Type Design List Material _Design Rul...
1 Horz Mast  |HS$2.875X(.203| Beam Pipe |AS00 Gr.42| Typical | 1
2 Pipe Mast PIPE 2.0 Beam | Pipe |A53Gr.B Typ'- ' |
Member Primmary Data
Labet | Joint J Joint K Joint  Rotale(deq) Seclicn/Shape  Type Design List Material Design Rules
i N.1 N1 N3 Horz Mast | Beam Pipe  |A% Gr42 Typical
2 M2 | N6 N5 Pipe Mast | Beam | Pipe |AS3Gr.B| T ~g]
3 M3 | N8 N7 Pipe Mzst | Beam | Pipe A53Gr.B| Typical
4 M4 N10 N9 | Pipe Mast | Beam Pipe AB3 Gr. B[ Typical
Joint Coordinates and Temperatures
Label X[f Y [ft]
11 N1 € i 9%
2 N2 4 0
| 3 | N3 10 . R
. N4 2 o |
5 N5 0 3 L
6 i 0 -3
7 N7 j 2 3
8 N8 2 -3
9 N9 1€ 3
~ 10 10 -3
tﬂ- N11 | 6 o |
Joint Boundary Conditions
Joint Label X [Kfin] Y [K/in] Z [kfin] X Rob.[k-fifrad] Y Rot.jk-firad] Z Rot.[k-ft/rad Foolin
1] N2 Reaction | Reaclicn | Reaclion
2 N11 Reaction Reaction Reaction

RISA-3D Version 9.1.0

[J\Jobs\1204700. WNCO11 - CT43XC811\Calcs\Risa-3D\NESC - Sprint.r3d)

Page 2



Company ; CENTEK Engineenng, Inc. Apr 9, 2013
Designer C il efe 10:31 AM
Job Number  : 12047.CO11 - CT43XC811 CL&P Tower # 844 - Sprint Checked By:

Joint Loads and Enforced Displacements

Joint Label LDOM
[ No Data to Print ...

Direclion Magnitude[{k k-ft}, (in,rad}, (k*s*2/f...

Member Point Loads {BLC 2 : Weight of Appurtenances)

tMember |Labe! Direction Magnitudefk k-ft] Location]ft, %]
1 ' Y -.057 %50
2 ‘v Y -.057 | %50
3 M4 Y -.057 %50
Member Point Loads (BLC 3 : Weight of ice Only on PCS Struct)
Member Label Direction Magnitudelk,k-ft] Location[ft, %]
1 a2 Y -.05 50
2 3 Y -.05 %50
3 Y -.05 %50
Member Point Loads (BLC 4 : x-dir NESC Heavy Wind on PCS Str)
Member Label Direction Magnitudelx, k-ft Location|(fi, %]
F M2 X 042 %50 ]
2 M3 X .042 %50 }
3 M4 X .042 %5C
Member Point Loads (BLC 5 : x-dir NESC Extreme Wind on PCS S)
Member Label Direction Magnitude[k k-ft] Location[ft,%]
1 M2 X 425 %50 ]
2 M3 X 425 %50 |
3 M4 X .425 %50
Member Point L oads (BLC 6 : z-dir NESC Heavy Wind on PCS Str)
_ Member Label Direction Magnitudelk k-ft] Location[ft %]
P4 M2 Z .042 %50
2 "3 z .042 %50
3 M4 z .042 %50
Member Point Loads (BLC 7 : z-dir NESC Extreme Wind on PCS S)
Member Labe] Direclion Magnitudefk k-flj Location[f1,%)
1| b2 F 425 %50 i{
2 - z 425 %50
3 Z 425 Il %50 |

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

tember Label Direclion Start Magnitude[k/ft,deg] End Magnitude[k/f... Starl Location(ft, %] End Location[ft,%
1 | Y -.502 -.002 0 0 JW
2 2 Y -.C02 -.002 0 0o |
3 | 43 L Y -.002 -.002 0 0
4 M4 Y -.C62 1l -.002 C ¢]
RISA-3D Version 9.1.0 (J:\Jobs\1204700.WNCO11 - CT43XC811\Calcs\Risa-3D\NESC - Sprint.r3d]  Page 3
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Member Distributed Loads (BLC 4 ;

x-dir NESC Heavy Wind on PCS Str)

Member Label Direclion Start Magnitude[k/ft,deq] End Magnitudefk/f... Start Location[ft,%] End Location[ft,%]
1 M2 "X .021 .001 0 0
2 M3 X .001 . - 0 ‘(
3 M4 X 001 001 0 0

Member Distributed Loads (BLC 5 :

x-dir NESC Extreme Wind on PCS S)

Member Label Direction Start Magniludelk/ft,deq] End Magnitude[k/f... Start Location[ft,%] End Localion[ft,%
1 M2 X .009 .0CY 0 0
2 M3 X .09 039 0 0
3 M4 X 009 009 0 0

Member Distributed Loads (BLC 6 :

z-dir NESC Heavy Wind on PCS Str)

‘ Member Label Direction Start Magnitude[/ft,deg] End Magnilude[k/f... Start Location]ft,%] End Location[ft, %]
1 M2 z .001 . 0 o |
2 M3 Z .00 001 0 0
3 M4 z .001 .001 0 0
4 M1 Z .002 . 0 ) 0

Member Distributed Loads (BLC 7 :

Z-dir NESC Extreme Wind on PCS S)

Member Latel Direction Start Magnitude[k/ft,deg] £nd Magnitude]k/f...Start Location[ft,%] End Location[ft,%
1 M2 Z .009 .009 1] 0 j
2 u Z .0C9 .009 0 0
3 - Z .009 .009 4] 0
M1 Z a1 011 0 0
Basic Load Cases
BLC Description Category XOGr..Y Gr...Z Grav.,, Joint  Point Distri.. Area(.. Surfa...
i Self Weilg t (PCS MMast) _None -1
pya Weight o ppurtenances None 3
3 |[Weightof lce Oniy on PCS & 1ct| None 3 4
4 %1 NESCHeavy .. |onPCS S84 MNone 3 3
5 x¢ M :5C Exirer 2Wind ¢n PCS § None 3 3
s NESC Heav, dor PCS Str None 3| 4
7 z-¢" M iSC Exireme Wind on PCS S None 3 4 |

Load Combinations

Description So... PDelta SR8S  BLCFac.BLCFac. BLCFac. BLCFac, BLCFac..BLCFac.. BLCFac..BLCFac..,
1 I I ESCHeayW 1c  P.[Yeq 1[1.5]2]1.5][3]1.5]4[25
2 |xdi.. ESCExv L Winc .. Yes! 111 12]1]5]" ]
3 |z~ rl ESCHeawW 1t P.iYes 1(1.5(2)15/3| 5]6]2.5
4 |z= NESCExrem ...ndon.|Yes I - I |
5 Self Weight 111
Envelope Joint Reactions

Joint X [kl LC Y [k] L.C Z[K] LC MX[kft] LC MYIkft] LC MZ[kf] LC
1 N2 max 0 3| .683 1 0 1 0 1 0 1 0 | 1]
2 min| -958 |2 | .259 2 -1.492 | 4 4] 1 0 1 0
3 N11 max 0 3| .056 1 ] 1 VI 0 1 0 1
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Envelope Joint Reactions {Continued)

Joint XK LC YK LC Zlkl LG MX[kfl] LC MY[kft] LC MZ[k-fil LC
4 min| -479 | 2 027 2 -055 | 4 0 1 C 1 0 1
5 N4 1ax NC NC NC LLOCKED NC NC
6 n NC NC NC LOCKED NC NC
7 |  Totals: 1ax 0 3 .739 1 0 1
8 .. -1.437 | 2 .286 2 - 547 | 4

RISA-3D Version 9.1.0
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Company ;. CENTEK Engineering, Inc. Apr9, 2013
Designer : tjl, cfe 10:33 AM
Job Number  © 12047.CO11 - CT43XC811  CL&P Tower # 844 - Sprin Checked By:
Joint Reactions
LC Joint Label Xkl Y k] Z K] MX [k-ft] MY [k-ft] MZ [k-ft]
1 1 N2 -2 683 0 Q ] 0 |
2 i NT -2 .056 0 0 0 0
3 1 N4 NC NC NC _LOCKED NC NC
4 1 Totals: -.36 738 0
5 1 COG (ft): X:4.151 Y. 0 Z:0
RISA-3D Version 9.1.0 [J:\Jobs\1204700.WNRCO11 - CT43XC811\Calcs\Risa-3DWNESC - Sprint.r3d] Page 6
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Job Number @ 12047.CO11 - CT43XC811  CL&P Tower # 844 - Sprint Checked By:

Joint Reactions
LC Joint Labe) X [k] Y [k] Z [k MX [k-ft] MY [k-it] MZ [k-fi]

N 2 N2 -.958 .25%9 0 0 0 0

2 2 N11 -.479 .027 0 0 0 0
| 3 | 2 N4 NC NC NC LOCKED NC NC

4 2 Totals: -1.437 .286 0

5 2 COG (*1): X:4.189 Y: 0 Z2:0

RISA-3D Version 9.1.0
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Job Number : 12047.CO11 - CT43XC811  CL&P Tower # 844 - Sprint Checked By:
Joint Reactions

LC Jeint Label X [K] Y [K] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]

1 3 N2 0 .683 -.385 0 0 c

2 3 N11 C .056 -.025 0 0

3 3 N4 NC NC NC LOCKED NC NC

4 3 Totals: 739 =41

5 3 COG (ft): X:4.151 Y:0 2.0

RISA-3D Version 9.1.0

[J\Jobs\i1204700.WICO11 - CT43XC811\Calcs\Risa-3DINESC - Sprint.rad]

Page 8



Company : CENTEK Engineering, Inc. Apr9, 2013

Designer )l cfe 10:35 AM

Job Number @ 12047.CO11 - CT43XC811 CL&P Tower # 844 - Sprinl Checked By:
Joint Reactions

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

1 4 N2 0 .259 -1.492 ] 0 0o

2 4 NT1 4] .027 -.055 0 0 0

3 4 N4 NC NC NC LOCKED NC NC

4 4 Totals: 0 .28¢€ - -

5 4 COG (ft): X:4.189 Y: 0 Z: C

RISA-3D Version 9.1.0
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CENTEK engineering, INC.
Consulling Engineers
63-2 North Branford Road

Branfard, CT 06405

Subject:  Analysis of NESC Heavy Wind and NESC Extreme Wind
for Obtaining PCS Structure Reactions Applied to CL&P Structure
Tabulated Load Cases f AT&T

Location: Trumbull, CT

Ph. 203-488-0580 / Fax 203-488-8587 Date:4/9/13 Prepared by: T.J.L. Checked by; C.F.C. Job No. 12047.CO11i
Load Case Description
1 Self Weight (PCS Mast)
2 Weight of Appurtenances
3 Weight of lce Onty on PCS Structure
4 x-direction NESC Heavy Wind on PCS Structure”
5 x-direction NESC Extreme Wind on PCS Structure®
Footnotes:
L (1) PCS8 Sfructure includes: Mast and Appurtenances

Load Cases and Cambinations.xis

8-3 NESC PCS Mast Load Cases
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Company . Centek Engineering Apr§, 2013

Cesigner 2 jl, cfe 9:33 AM
Job Number  : 12047.C011 - CT43XC811 CL&P Tower # 844 - AT&T Mast Checked By:

Global

Display Sections for Member Calcs 5

Max Internal Sections for Member Calcs | 97

include Shear Deformation Yes

Include Warping Yes

Area Load Mesh (in"2}) 144

Merge Tolerance (in) 12

P-Delta Analysis Tolerance 0.50%

Vertical Axis Y

Global Member Orientation Plane XZ |

Hot Rolled Steel Code ASC gth: ASD

Cold Formed Steel Code ~ie 989 ASD

Wood Code |+ &PANDS-97: ASD

Wood Temperature <, F

Concrete Code o AC! 318-02

Masonry Code ACI] 530-05/08: ASD

Aluminum Code o AA ADM1-05: ASD

Number of Shear Regions 4

Regicn Spacing Increment (in) 4

Biaxial Column Method PCA Load Contour

Parme Beta Factor (PCA) .65

Concrete Stress Block Recta  =r ]

Use Cracked Sections Yes

Bad Framing Warnings No

Unused Force Warnings Yes

Seismic Cede UBC 1957

Seismic Base Elevation (ff) Not Entered

CtX o .035

CtZ 035

T X (sec) Not Entered

T Z (sec) Not Entered

RX o ] 8.5

RZ 8.5

CtExp. X ) 75

CtExp. Z 75

Ca .38

Cv .54

Nv 1

SD1 1

SDS o i

51 L

Occupancy Code 4

Seismic Zone 3

Use Group [

Use Gravity Self Wt in Diaphragm Mass Yes

\Use Deck Self Wt in Diaphragm Mass Yes

Use Lateral Self Wt in Diaphragm Mass Yes

Seismic Detailing Code None N

Om X 1

OomZ 1

Rho X 1

Rho 2 1 |

RISA-3D Version 9.1.0 [J:Wobs\1204700.WNCO11 - CT43XC811\Calcs\Risa-3DWNESC - AT&T.r3d] Page 1



Company : Centek Engineering Apr 8, 2013
Designer sl efe 9:33 AM
Job Number @ 12047.CO11 - CT43XC8B11 CL&P Tower # 844 - AT&T Mast Checked By:

Hot Rolled Steel Properties

Label E [ksi] G [ksit Nu Therm (ME.. Density[k/ft... Yield[ksi R Fulksi] Rt
L1 A36 Gr.36 29000 1 54 ) .65 49 3B | 1.5 58 1.2
2 Ab572 Gr.50 28000 1.154 .3 .65 49 50 1.1 58 1.2
3 Ag92 | 29000 1...4 .3 .65 49 50 1.1 58 1.2
4 ABQ0 Gr.42 28000 | .3 .65 .49 42 1.3 58 1.’.ﬁ
5 CAR0OGr46 | 28000 | 1 54 | 3 .65 49 46 1.2 58 1.1
4] AS3 Gr. B 29000 i j 3 B5 49 | 35 1.5 58 1.2:}

Hot Rolled Steel Design Parameters

Label  Shape Lengt... Lbyyllt] Lbzz[ft] Lcompteplit]  Lcomp bollft] Kyy Kzz Cm-..Cm-... Cb_vysw..z sw.. Function
o [t Besngdorsl [ o T ST T T Tateral

Hot Rolled Steel Section Seis

Label Shape Type Design List  Malerial Design Rul... Afin2]_ lyy find4] Jzz [ind4 J fin4
1 Existing st |HSS6.625X0.432] Colurer | Pipe  |A5CC Gr.d2[ Typical | 7.86 | 382 | 382

Member Primary Data
Label | Joint J_Joint K Joint Rotate{deq) Seclion/Shape  Type Design List haterial Design Rules
L1 [ m [30TTOM-. rOP-MAST] T | Exsting Mast [Columnl  Pipe  1A500Gr.42] Typical |

Joint Coordinates and Temperatures

Label X it} Y [ft) Z[f] Temp [F] Detach From Diap%
1 BOTTOM-MAST 0 ) 140.5 0 0

| 2 BOTTOM-BRACE 0 141 0 0 |
3 TOP-3RACE 0 148 0 0
4 |  ANTEI ACL 0 160 | 0 0

5 TOP-MAST 0 162 0 0 |

Joint Boundary Conditions

Joinl Label X [kAinl Y [Kfin] Z[Win]__ X Rot[k-furad] Y Rol[k-firad| Z Rot [k-ft/rad Fooling
1 | BOTTOM-BRACE | Reaction Reaction Reaction Reaction
2 | TOP-BRACE | Reaciion | Reaction | Reaction Reaction ]
Joint Loads and Enforced Displacements (BLC 2 : Weight of Appurtenances)
Joint Label L.DM Direction Magnitude[{k k-ft}, {in,rad), (K*s*2/f...
1 ANTENNA-CL L b Y T -123
2 ANTENNA-CL L Y N -.058
3 [ ANTENNA-CL L Y J -.155 ]
Joint Loads and Enforced Displacements (BLC 3 : Weight of Ice Only on PCS Struct)
Joint Label L,DM Direclion Magnitude[{k,k-ft), {in,rad), (k*s”2/(...

1 ANTENNMNA-CL L Y -.103
2 ANTENNA-CL - | Y -.022

RISA-3D Version 9.1.0 [J\Jobs\1204700. WIVCO11 - CT43XC811\Calcs\Risa-3D\NESC - AT&T.r3d] Page 2



Company : Centek Engineering Apr 9, 2013
Designer sl cfe 9:33 AM
Job Number : 12047.CO11 - CT43XC811 CL&P Tower # 844 - AT&T Mast Checked By:

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

Jount Label L D M Dnrechon Magnitudel(k k-ft), (in,rad), (k*s*2iI...
3 [ ANTENNA-CL I ] 032 |

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

Joint Label L,D.M Direclion Magniludef(k k-ft}, (in,rad), (k*s»2/f...
P_»‘ ANTENNA-CL | b [ X %69
ANTENNA-CL L X o .01%8

Joint L oads and Enforced Displacements (BLC § : NESC Extreme Wind on PCS Structu)

_ Joint Label L D [ ___ Direclion Magnitudef{k,k-ft}, {in,rad), (k*s*2/f...
~ ANTENNA-CL X o _ 919
2 ANTENNA-CL ___X______
Member Point Loads
Member Label Direction Magnitude{k k-ft] o Location]ft,%
No Data to Print ... o -

Member Distributed Loads (BLC 2 : Weight of Appurtenances)

Starl Magnitudelk/ft,d

Member Label Direclion g

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

Member Label Direction Starl Magnitudefk/ft,de End Magnitudelk/f... Start Location{ft,%] End Location[ft, %
1 M1 Y -.004 0 0
iy [ -003 0

Member Distributed L oads (BLC 4 : NESC Heavy Wind on PCS Structure)

] Member Label Direction Start Magniludelk/fi,deg]  End Magnitude[k/I... Start Location[ft, %] End Localion[fi, %
1 MJL__+ .x_%ﬂ—&@___@@j o o
2 M1 o X .003 .003 0 0

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

Member Label Direction Start Magnitude[k/ft,d End Magnitude[k/f,.. Start Location[# ionfft, %
R T
2 - 032 . .
3 ] X ] 032 -

Basic Load Cases

BLC Description Calegory X Gr...Y Gr... Z Grav... foint__Point Distri.. Area(.. Surfa...
Self Wel [ (PCS Masl) l . Nore o -1 | 1
Weig . A 1ances ___ ‘one 3 1 | R
Weight of lce .. , ¢ _CS Struct| one [~ T T3] 2
NESC Heawy b PCS Structure | one 2 2 ]
NESC Extremz2Wind  PCS Siructu ~_ Ngne I R - 3 | |

RISA-3D Version 9.1.0 [d:\Jobs\1204700. WICO11 - CT43XC811\Calcs\Risa-3DWESC - AT&T.r3d] Page 3



Company . Centek Engineering Apr 8, 2013

Designer : jl, efe 9:33 AM
Job Number © 12047.CO11 - CT43XC811 CL&P Tower # 844 - AT&T Mast Checked By:
Load Combinations
Description So... PDelta SRSS _ BlLCFac.BLCFac.BLCFac,.BLCFac..BLCFac..BLCFac..BLC Fac,.BLCFac...
1 |NESC Heavy Wind on PCS ... [Yes| 7 111.5|2(1.5]3[1.5|4125| | |
2 |NESCExtrem  “1on PCS.[Yes 1111211 5] ]
[ 3 Self Weight 101

Envelope Member Section Forces

Member Sec Axiallk] LC y Shear[k] 1C z Shear[k] LC Torquelk-fl] LC y-y Momen...LC z-z Momen.., LC
1 M1 . |max 0 4 0 1 0 1 0 1 0 1 0 1
2 min 0 1 0 1 0 1 0 1 0 1 0 1
3 2 |max| -045 | 2! -697 |1 0 1 0 i 0 1] 13.216 | 2
4 min| -.C"° ) -2.8¢ 2 4] 1 0 1 0 1 3.224 1
5 3 |max| 1.479 1 1.783 2 0 1 0 1 0 1113279 [ 2
6 min, .68% 2 434 1 4] 1 0 1 4] . 3.251 '.
| 7 4 |max 1. i 1.439 2 0 1, 0 1 0 1 4.62 2
8 n 53 2 .353 i 0 ‘ ] 1 0 1 1.136 .
9 5 18x 0 1 0 i 0 0 1 0 1 0 1
10 minl 0 |1 0 1 0 0 1 0 1 0 1
Envelope Member Section Stresses
Member Sec Axallksi] LC y Shear[... LC z Shear[... LC y-Toplksil LC y-Bollksi] LC z-Toplksil LC z-Bot[ksi] LC
1 M1 1 [max 0 1 0 1 0 1 0 1 0 1 0 1 0 1
2 min 0 1 0 1 0 1 0 1 0 1 0 1 0 1
3 2 |max, -.006 [ 2| -177 |1 0 11-3355 |1 [13752 2 0 1 0 1
4 min| -.012 |{!| -725 |2 0 11-13.752 |2 | 3.355 |1 0 1 0 1
5 3 [max| .188 |1 A4 [ 2 0 11-3.383 111138182 0 1 0 1
6 min, .088 | 2| .11 i 0 1/-13.818 | 2 | 2.383 | 1 0 1 0 1
7 4 |max| 141 |1]| .366 |2 0 il-1.782 1] .808 |2 0 1 0 1
8 min| .85 |2 kel 1 0 1] -4. 12| 1.182 | 1 0 1 0 1
9 5 [max ' 1 0 1 0 0 1 0 1 0 0 1
10 min U 1 0 1 0 0 1 0 1 0 N 0 i
Envelope Joint Reactions
Joint XK LC YK LC ZK._ LC MX[k-t] LC MY [k-fll LC MZ [kl LG
1 [BOTTOM-BR..|max| 2.539 | 2 | .274 1 0 1 0 1] o 1 0 1j
2 min| .617 1 131 2 0 _ 0 4 0 i 0 1
| 3 | TOP-BRACE 1ax| -1.212 |1 | 1.942 . 0 ' 0 1 0 1 0 1]
4 n_ | -4.956 |2 | .91 2 0 1 0 1 G 1 0 1
5 Totals: |max| -.595 | 1 2.216 1 0 1
6 mn| 2417 [ 2 | 1. 2 0 1
Envelope Joint Displacements
- Joint Xlnl _ LC  Ylin]__LC  ZTin] LC X Rotation.,, LC_Y Rotation... LC Z Rotation... LC
1 |BOTTOM-MA..max| .017 |2 ' 2 ) 1 0 1 0 1 |2.778e-3| 2
2 min| .G54 1 1 0 1 0 1 0 1 16.771e-4! 1
3 |BC TOM-BR...|max 0 1 0 2 0 1 0 1 0 1 [2.778e-3| 2
4 min 0 2 ¢ 1 0 1 4] 1 0 . |6.771e-4] 1
5 |TOP-BRACE[max 0 2 0 2 0 1 0 1 0 1 [-1.425e-3]| 1

RISA-3D Version 9.1.0 [J:\Jobs\1204700. WICO11 - CT43XC811\Calcs\Risa-3D\NESC - AT&T.radd] Page 4



Company : Cenlek Engineering Aprg, 2013
Designer jl, cfe 9:33 AM
Job Number  : 12047.CO11 - CT43XC811 CL&P Tower # 844 - AT&T Mast Checked By:

Envelope Joint Displacements {Continued)

Joint Xlinl _ LC YInl _ LC  Zlin LC XRotatlon LC ¥ Rotation... LC Z Rotation.., LC
6 | min [ 1 0 [1] 11 o 1 |-5.838e-3| 2
7 _|ANT . Climax| 2218 [2| 0 2 0 1 0 |1 1-4864e-3| 1
8 | min| 542 | 1 0 1 0 1] 0 | 1 [1.9886-2| 2
9 | TOP-MAST |inax| 2.695 | 2 0 2 t 0 _‘uj o (1] o
10 min| 659 [ 1 0 i 0 1 0 1 0

Envelope AISC ASD Steel Code Checks

Member Shape Codle Check
[1 ] m1  -+ss36.] 729

RISA-3D Version 9.1.0 [J\Jobs\1204700.WNCO11 - CT43XC811\Calcs\Risa-3DWESC - AT&T.r3d] Page 5



Company : Centek Enginegring Apr§, 2013

Designer © il ofc 9:35 AM

Job Number  : 12047.CO11 - CT43XC811 CLEP Tower # 844 - AT&T Mast Checked By:
Joint Reactions

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

F 1 1 BOTTOM-BRACE 617 274 0 0 0 0

2 1 TOP-BRACE -1.212 1.942 0 0 0 0

3 1 | Totals: -.595 2.216 0 - ]

4 | 1 COG (it): X. 0 Y: 154.175 Zz0 |

RISA-3D Version 9.1.0 (J:\Johs\1204700. WICO11 - CT43XC811\Calcs\Risa-3DWNESC - AT&T.r3d] Page6



Company 1 Centek Engineering Apr @, 2013
Designer ol cfe 9:35 AM
Job Number @ 12047 .CO11 - CT43XC811 CL&P Tower # 844 - AT&T Mast Checked By:

Joint Reactions
LC Joint Label . Xk Y
| BOTTCM-BRACE 2.539 N |
2 TOP-BRACE -4.956
| 3 1 2 __Totals: -2.417 1.041
| 4 2 COG (it): X0 Y: 154.083

RISA-3D Version 9.1.0

[J\Jobs\t1204700.WNCO11 - CT43XC811\Calcs\Risa-3DWNESC - AT&T.13d]
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Loads: LC 1, NESC Heavy Wind on PCS Structure

IPMAST

A
dnTEnNACL

Frop.BRACE

#

1
. g@orrom.emcs

eorTOMMAST

Centek Engineering

L@,Cfc
12047.CO11 - CT43XC811

CL&P Tower # 844 - AT&T Mast
LC #1 Loads

}ﬂr 9, 2013 at 9:33 AM

NESC - AT&T.r3d




Results for LC 1, NESC Heavy Wind on PCS Siuciwre
Z-mement Reaction units are k and k-

Centek Engineering

tjl, cfc
12047.C0O11 - CT43XC811

TOP-IAST

ANTENNACL

@MCE
1.2

=
—

0.6
4
TTOM-BRACE
DTTOM-MAST

Apr 9, 2013 at 9:34 AM
NESG - AT&T.r3d

CL&P Tower # 844 - AT&T Mast
LC #1 Reactions




Loads: LC 2, NESC Exremmie Wind on PCS Structure

SP-MAST

< TENNACL

#
Sor.BrACE

)
¥0ﬂ034 -BRACE

PBOTTOMMAST

Centek Engineering J

tl, cfc
12047.CO11 - CT43XC811

CL&P Tower # 844 - AT&T Mast
LC #2 Loads

Apr 9, 2013 at 9:34 AM

NESC - AT&T.r3d




Resuits for LC 2, NESC Extrerne Wind on PCS Slructure

TOPMAST

ANTENNA-CL

-BRACE

25

¥
TTOM-BRACE
DTTOM-MAST

Z-moment Reaction wils are k and kft

Centek Engineering

J

g, cfe
12047.CO11 - CT43XC811

CL&P Tower # 844 - AT&T Mast
LC #2 Reactions

[Apr 9, 2013 a1 9:35 AM

NESC - AT&T r3d




B anfosd, CT (4ADS

3 Hl kanferd Baosd

- . Subject:
rnginecring
P.uonr.tbs Bsed Location:
£1{J03) 3858497
Rev. 0: 4/9M13

Load Analysis of CL&P Pole #844

Trumbull, CT

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

No. 12047.CO11

Baslec Components

Heavy Wind Pressure =
Basic Windspead =
Radial Ice Thickness =
Radial [ce Densily =

Eactors for Extreme Wind Calculation
Elevalion of Top of PCS Mast Above Grade =

Mutliptier Gust Response Factor =
NESC Faclor =

Importance Factor =

Vehcily P essure Coefficient =

Exposure Faclor =

Response Term =

Gust Response Factor =

Wind Pressure =

Shape Factors

Shape Faclor for Round Members =
Shape Faclor for Flat Members =

Shape Factor for Coax Cables Atlached to Quiside of Pde =

Overioad Faclors |

Overlgad Faclors for Wind Loads:

NESC Heavy Loading =
NESG Exireme Loading =

Overload Factors for Vertlca Loads:

NESC Heavy Loading =
NESC Extreme Loading =

5089 NESC Load Calculalions on CL&P FPole No.

po=4.00 psf
Vi= 110 mph
Ir:= Q.50 in

Id:= 58.0 pof

TME = 163 ft

m:=1.25
kv = 1.43
=10

TME 98
Kz = 2.01.[ — =1.403
900

33 7
Es:= 0.346) ————— =0.202
(0.67-TME)

1

Bsi= p—— ——— = 0.783
s TME
110375 ——
220
1\
L + [2 7 Es-BsE ]
Gri= »—2—’» =083
Ky
qz = 0.00256-Kz V=Gl = 36 psf

NUS Design Criteria Issued Apl 12, 2007

Cdp =13
CdF =16
Cdgpay = 146

NU Design Criteria Table

25 L Apply in Risa-3D Analysis
1.0 Apply in Risa-3D Analysis
1.5 : . Apply in Risa-3D Analysis
1.0 , . Apply In Risa-3D Analysis

Page 9.1-1

(NESC 2007 Table 250-2)

(NESG 2007 Table 250-3)

(NESC 2007 Teble 250-3)

(NESC 2007 Table 250-3)

{INESC 2067 Section 250.C.2)



£%-2 Heath Branfard Boxd
Branloyd, CT (IS

rngineering

P:[20Y) 465 0580
FL(20)) 465 B8OT

Subject:

Location;

Rev. 0: 4/9/13

Load Analysis of CL&P Pole #844

Trumbull, CT

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

No. 12047.CO11

Pevelopment of Wind & lce L oad on CL&P Pole

Pole Dala:

Shape =

Widlh Side =
Widlh Top =
Widlh Bottom =
Length =

Area Top =

Area Boltom =
Weight of Steel =
Area Top w/ lce =

Area Bollom w/ Ice =

Gravity Loads (without ice)

Weight Pole Tep =

Weight Po'e Bottom =

Gravity Loads (ice only)

Weight of lce on Pole Tap =

Weighl of Ice on Pole Botlom =

5089 NESC Load Calculations on CL&P Pole No.

Fiat
Wside = 21.7 in
Wlop:= 12 in
W= 54 in
L= 150 ft
Atgp= 30.8 sgin
Abo‘ = 80.0 §q in
Wsleel = 490 pcf
Allop = 40 §qin
Aibﬂl:: 112 sqin
A

thDp = ﬁd, 'Wstee 105
Wi . Apot

lbot'= 4q Wstee = 272

Ai

W|CE10§| = Id.;‘i44 =16

] Al
WiCE.bot = 16,7 = 44

Page 9.1-2

1

pif

pif

pf

BLC 2

BLC 2
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632 Rerth Branford Bosd
Branford, CT 05405

. . Subject:
FRQINCRTNING

P (203) Aik 58D Location:
Fi(20Y) 465 8597

Rev. 0: 4/9/13

Load Analysis of CL&P Pole #844

Trumbull, CT

Prepared by: T.J.L. Checked by: C.F.C. Job
Mo. 12047.CO11

Wind Load (NESGC Exireme)

Pole Projected Suface AraTop =

Poke Projected Surface Ama Bollom =

Pcle Projected SudfaceArea Side =

Total Pole Wind Force Top =

Total Pole Wind Force Botlom =

Tolal Pole Wind Force Side =

Wind Load (NESE Heavy)

Pole Prdecled Suface Area v lce Top =

Pole Projecled Suface Areaw [oe Bollom =

Pole Projected Suface Amaw loe Side =

Tolal Pcle Wind Force v/ Ice Top =

Tolal Pole Wind Force v/ Ice Bollom =

Total Pole Wind Force w/ lce Side =

5089 NESC Load Calculations on CL&P Pole No.

W
top
Atop = ﬁ; =1 sq fUFt
W,
bot
Abo‘2= ? =4.5 sq fU/ft
W
side
ASidE = 12 =1.808 sq Ut
qz~Cd,_—-At0p =58 pif BLC7
qz-Cdp-Agg = 260 plf BLC 7
qz-CdF-Aside =104 pif BLC 5
Wi + 21
( lop sq i/t
AICEtop:= T 1.083
W+ 201
bol sq fUft
A‘CEDOI.:: I—TZ—) =4 583 a
(W L 2v|r)
side
AlCEg g, = 12 =1.892 sq fi/ft
(:-—Cd,:-AlCElop =7 plf BLC S
p-Cdp-AICE g = 29 pif BLC &
pChp-AlCEg g = 12 pi BLG 4

Page 9.1-3



. . Subject:
i . «incering

Location:

[PEFFREITTVANTEITY

HS
Branloid, CT 84108 f1<X0))AEB B587

Rev. 0: 4/9/13

Load Analysis of CL&P Pole #844

Trumbull, CT

Prepared by: T.J.L Checked by: C.F.C. Job
No. 12047.CO11

Development of Wind & lce Load on CL&P Pole Anns
ARM Data:

Shape =

Depth of Am at Top =

Depth of Am at Botlom =

Widthof Am at Top =

Width of Amm at Bollom =

Thickness of Arm Wall =

Gravity Loads (without ice)

Am Area Top =

Amm Area Bdiom =

Weight Arm Top =

Weight Arm Becllom =

Graﬁty Loads {ice only)

Am Areaw/lce Top =

Arm Area w/[ce Boltan =

Weight of 1ce on Am Top =

wWeight of lce on Arm Boellom =

5089 NESC Load Calculations oni CL&P Pole No.

Flat
T
ARMd1 =12 JTV
J

ARMdz =4
ARMW1 =8

ar | i
ARMyp, = 4
ARM, = 0.25

Aarmiop™= (ARMgy-ARMyy 1) - [[ARMyy 1 — 2ARM{)-{ARMgq - 2ARM]]

Aarmbot= (ARMaz ARMyyo) — [[ARMyy, - 2ARM,)-(ARM g5 - 2ARM]]

A
ambol
Wlbot:_ - 14—4——-Wslee[ =13 plf BLC 2

Pigrmtop = (ARMgy + 2:ir}(ARMyy + 2:1r) ~ ARM1-ARMyy = 21

Pigrmbot = (ARMg + 217)-(ARMyy + 2:r} — ARM o ARMyy, = 9

Al

armtop
Al
armbot
WicEpol =101 — =4 pf BLC 3

Page 9.1-4




. . Subject: Load Analysis of CL&P Pole #3844
angineering

61 N-ouh Bunfothc.x; R rl..:mnrasa ) Location: Trumbull, CT
Branfoid, CT 05 F: (303 423 BSSY
Prepared by: T.J.L Checked by: C.F.C. Jcb
Rev. 0; 4/9/13 No. 12047.CO11

Wind Load {NESC Exireme)

ARM 4
Ammn Projected SufaceAraTop = Apon = = 5q U1t
A op lop 12 q
ARMy»
Amn Projected Surface Area Botlom = Apot= 1z 0.333 5q fUft
Total Arm Wind Foroe Top = qZ'CdF'Alop = 58 pif BLC 7
Total Arm Wind Force Bottem = qz-Cdp Apgy = 19 pif BLC7
Wind Loaxl (NESE Heavy)
(ARMg + 2:1) sq it
Am Projected Suface Amavs lca Top = AICEIO‘p = T E—— 1.083
(ARMdZ + 2-|I) sq fUll
Am Projected Surface Ama w e Boltom = MCEpy = 7 =0.417
Total Arm Wind F ar¢e w/ lce Top = pCdF'AlCEtop: 7 pif BLC 6
Total Arm Wind Force w/ Ice Bottom = p-CdF-AICEbolt 3 pif BLC 6

5089 NESC Load Calculations on CL&R Pole No. Page 9.4-5



. . Subject: Load Analysis of CL&P Pole #844
3ineering

s mesth bratvons renma . L Location: Trumbull, CT
Beanlod, CT OG5 1 a0y s Byay
Prepared by: T.J.L Checked by: C.F.C. Job
Rev. 0: 4/9/13 No. 12047,.CO11

Develepment of Wind & lce Load on CLAP Pole Anns

ARM Data:
Shape = Fla
P
Deplh of Arm at Top = ARM 4= 15 OK
1
Depth of Arm at Boftom = ARMgo = 4
Width of Arm at Top = ARMyyq = 10 S
o P ——
Widih of Amn &l Bottom = ARMW2 =4
Thickness of Am Wall = ARM, = 0.25

Grayity Loads {without [

Arm Area Top = Aarmitop™ (ARMm ~ARM.‘N1) - [(ARMW1 - MRMt)-(ARMm - 2ARMt):|

Am Area Balom = Agmbot ™ (ARMdz-Amez) - [(ARMWZ - 2ARMt)-(ARMd2 - 2ARM1):|
Weight Arm Top = Wiyop = w-wstw =42 pif BLG 2
Weight A 1 Bottom = W= Aa%;o{-wsted =13 plf BLC 2

Gravily Loads (ice only)

Arm Area wi lce Top = Algrmtop = (ARMd1 + 2-|r)-(ARMw1 + 2~Ir] - ARMg;-ARMyyq = 26
Am Area wflce Bollan = Algrmbot= (ARMgz + 21t} (ARMyy, + 211 — ARM g ARMyyp = 9
Weighl of Ice onArm Top = WlCE.top = Iq:l-":\i%r:wJ = plf BLGC3
Algrmbot
Weight of lce on Arm Bottom = WicE bot = IdrT =4 pif BLC 3

5089 NESC Load Galculations on GL&P Pole No. Page 9.1-6



Subject: Load Analysis of CL&P Pole #844

rngineering
- n- .
632 Marth Franford Bosd PLi2ON 484 05 Location: Trumbull, CT
Eesrifond, CT 0G40 F10201 428 8597

Prepared by: T.J.L Checked by: C.F.C. Job
Rev. 0: 4/9/13 No. 12047.CO11

Wind Load {NESC Extreme)

ARM 44
; f = = - =
Am Projected Surface A rea Top Atop' 2 1.28 sq 11t
Ammn Projected Surface Ara Botlom = Apot= T 0.333 sq Ut
Total Arm Wind Force Top = qZ'CdF'Atop - 72 plf BLC 7
Total Arm Wind Force Boltan = qZ'CdF'Abol =19 pif BLC7
Wind Load (NESE Heavy)
. (ARMgq + 21r) sq fuit
Am Projected Suface Araw lce Top = NCElop:: BT 1.333
. (ARMg, + 211) sq (Uit
Am Projected Surface Area W | ¢ Boltom = AICE = TR 0.417
Total Arm Wind Forcewf loe Top = p-CdF~AICE10p =9 pif BLC 6
Total Arm Wind Foree w/ Ice Beltom = p-CdF-AlCEbO‘ =3 plf BLC 6

5069 NESC Load Calculations on CL&P Pole No. Page 8.1-7



Subject: Load Analysis of CL&P Pole #844

ngineering
613N Lh Cranford Rasd P20k Ogud Location: Trumbuil, CT
Branford, €T 0245 003 . A7

Prepared by: T.J.L Checked by: C.F.C. Job
Rev. 0: 4/9/13 Ne. 12047.CO11

Development of Wind & Ice Load on CL&P Pole Arms

ARM Data:
Shape = Flat —
Depth of Arm at Top = = I
epl m at Top ARMd1. 18 di
1
Depih of Arm al Boltom = ARM 4o == 4
Widlh of Arm at Top = ARMW1 =12 —
wl LF__fjm
Width of Amm al Bolttom = ARMW2 =4
Thickness of Am Wall = ARM, = 0.25

Gravity Loads (without ice)

Amn Area Top = Aarmiop™ (ARMg1-ARMyy 1} = [ [ARMyyq — 2ARM}-{ARM 4 - 2ARM,]]
Am Area Batom = Agrmbot= [ARMgg ARMyy5) - [(ARMyy; = 2ARM} (ARM 5 ~ 2ARMY]]
. Aarmtog
Weight Arm Top = Wllop:_ '1T'Wsleel =80 plf BLC 2
Ay
Weigh Arm Bottom = Wipot= 4, Wateal= 13 pif BLGC 2

Gravity Loads (ice only} .

Amm Area vi/ loe Top = Algrmiop = (ARMqq + 2] (ARMyyq + 2:r) - ARMgq-ARMyyq = 31
Am Area w/ loe Boltem = Alzrmbor = (ARMgz + 21 (ARMyyp + 21r) ~ ARM gy ARMyy = 9
Algrmi
Weight of Ice on Am Top = WIGE top = I€ a’:’;ip - 12 pit BLC 3
Aigrmbol
Weight of lce onA  Bollom = WiGE pot = ld.% -4 pif BLG 3

5089 NESC Load Calculations on CL&P Pole No. Page 9.1-8



Subject: Load Analysis of CL&P Pole #3844

nrnginoering
6 lih anterd o Location: Trumbull, CT
Pranfoud, T 64105 F:(200) 425 BEAY

Prepared by: T.J.L Checked by: C.F.C. Job
Rev. 0; 4/9/13 No. 12047.CO11

Wind Load (NESC Exireme)

ARMy
Amm Projected SurfaceAreaTop = Atop‘= P 1.5 sq f'ft
ARM 45
Amn Projecled Surface Area Botlom = Apet= =0.333 sq ft/it
Total Arm Wind Force Top = qZ'CdF'Alop = 87 plf BLC 7
TotatArm Wind Force Boltan = qz-Cd-Apg = 19 pif BLC 7
Wind Load (NESE Heavy)
. (ARMy + 2:1) sq fyft
Arm Projecied Suface Amaw/ [ce Top = A‘CEtop = T 1.583
(ARMGZ +21r) sq /it
Arm Prolected Surface Ama w [ e Botlom = AlCEp = P 0.417
Total Ai 1 Wind Force wi Ice Top = P Cop-AICE o = 10 ) BLCS
Total Arm wind Force w lce Bottorn = p-Cdp-AICEy = 3 pif BLC 6

5089 NESC Load Calculations on CL&P Pole No. Page 9.1-9
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Jineering Subject:

612 Hotth Beanford Pood Location:

Branford, €T 06405 yilousls 3R

Rev. 0: 4/9/13

Development of Wind & Ice Load oh Coax Cahles
Coax Cable Data:
Coax Type =
Shape =

Goax Outside Diameter =

Coax Cable Length =

Weight of Coax per foot =

Total Number of Coax =

Ne. of Coax Projecling Oulside Face of PCS Mast =
Wind Load (NESC Extreme}
Coax projected suiface grea =
Total Coax Wind Force (Below NU S

ture) =

Wind Load {NESC Heavy)

Coax projected surface areaw/ lce =

Tolal Coax Wind Force v Ice =

Gravity Loads {without ice)

Weight of all cables w/o ice

Gravity Load {ice only)

Ice Area per Lhear Foot =

lce Welght All Coax per oot =

5089 NESC Load Caleulations on CL&R Pole No.

Load Analysis of CL&P Pole #844

Trummbull, CT

Prepared by: T.J.L Checked by: C.F.C. Job
No. 12047.CO11

{041 1o 100-ft)

HEUAX 1-5/8"
Round
Degax = 1.98 in
Logax = 100 ft
Wigoay= 104 plf
Ngoax = 24 (6AT&T ard 18 Spint
NP gy =86
o PPaman) ﬂ
coax: 12
Fepax = Qz‘Cdcoax"qcoaxz 52 pif BLGC 19 & 21

(NPcoax Dogax *+ 211)

AICE gy = =11 ft
coax 12
Flopax = PCUeoay AICEay = 6 pr BLC18&20
W0k = WleaaNegay = 25 pf  BLC1s
; kil 2 A ;
Aoy = ;[(DCW £ 20} = Doy ] =29 sqin
Aj
. coax
Wigoax'= NooaxTd ;= = 38 pi  BLG 17

Page 9.1-10



) . Subject:
rngineering

£33 Hath Beanfard Bayd Location:

Beanfotd, T (405

FON 0087

Rev. 0; 4/9/13

Load Analysis of CL&P Pole #844

Trumbull, CT

Prepared by: T.J.L Checked by: C.F.C. Job
No. 12047.CO11

Dovelopment of Wind & Ice Load on Coax Cahles

Coax Cable Data:

Coax Type =

Shape =
Coax Quiside Diameler =
Coax Cable length =
Weight of Coax per foot =
Total Number of Coax=

No. of Coax Prgiecting Qulside Face of PCS Mast =

Wind Load (NESC Extreme)

Coax projected surface area =

Total Coax Wind Foree (Below NU Siructure) =

Wind Load (NESC Heavy)

Coax prajecled sudface area wl lce =

Total Coax Wind Force v/ lce =

Gravity Loads {without ice)

Weight of all cables w/oice

Gravity Load {ice only)

Ice Area per Lihear Foot =

lce Weight Al Cozx per foot =

5089 NESC Load Calculations on CL&P Pole No.

{1000-11 to 140-11)
HELIAX 1-5/8"
Round

Degax = 1.98

L =40

Coax

wi = 1,04

coax -

N =6

coax

NPCO&X -

(NP
AlCEqgay = ~—

Fleoax = PCUggayACE gy = 2

WT,

Alggax= E[(DM + 210)?- Dcoaxz] =39

WTi N

coax = Neoax

Page ¢.1-11

coax’

ld.

D

coax

12

Alggax

1

coax = Wlegax Negax =

44

(BAT&T)

pf  BLC 19& 21

it

pi  BLC18& 20

plf BLC 16

sqin

pf  BLG17




Company . Centek Engineering Apr G, 2013
Designer o jl, efe 11:50 AM
Job Number 1 12047.C0O11 - CT43XC811 CL&P Pole # 844 Checked By:

Global

Display Seclions for Member Calcs 5

Max Internal Sections for Member Calcs 97

Include Shear Deformation Yes

Include Warping Yes

Area Load Mesh (in*2) 144

Merge Telerance (in) 12

P-Delta Analysis Tolerance 0.50%

Vertical Axis Y

Global Member Orientation Plane XZ

Hot Rolled Steel Code AISC 9th: ASD

Cold Formed Steel Code AlSI 1999: ASD

Wood Code AF&PA NDS-87: ASD

Wood Temperature < 100F

Concrete Code ACI 318-02

Masonry Code

ACI 530-05/08: ASD

(Aluminum Code

[Number of Shear Regions

TAA ADM1-05: ASD

4

Region Spacing Increment {in)

4

Biaxial Column Method

PCA Load Contour

Parme Bela Factor (PCA)

.65

Concrete Sfress Block

Rectangular

Use Cracked Sections Yes

|Bad Framing Warnings _INo

Unused Force Warnings Yes
Seismic Code x UBC 1997
Seismic Base Elevation (ft) Not Entered
Ct X 035

Cctz 035

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

RZ 8.5
CLExp. X_ 75

CtExp. Z .75

Ca .36

Cv .54

Ny 1

SD1 1

SDS i

S1 1
Occupancy Code 4

Seismic Zone 3

Use Group |

Use Gravity Self Wt in Diaphragm Mass Yes

Use Deck Self Wt in Diaphragm Mass Yes

Use Lateral Self Wi in Diaphragm Mass Yes
Seismic Detailing Code None

Om X 1

om2Z 1

Rho X 1

ho Z 1

RISA-3D Version 9.1.0 [J:A A A \Cales\Risa-3015089 Pole Analysis Using NESC Loading.r3d)] Page 1



Company . Centek Engineering - Apr 9, 2013
Designer o, efe 11:50 AM
Job Number  © 12047.CO11 - CT43XC811 CL&P Pole # 844 Checked By:

Hot Rolled Steel Properties

Label Elksl G [ksi My Therm (ME.. Densilyfk/t.. Yield[ksi Ry Fulksii Rt
A36 Gr.36_ | 29000 | 11154 | .3 65 | 49 | 38 ( 15 | 58 | 1.2
A572 Gr.50 | 29000 | 11154 | .3 85 49 | 50 1.1 58 1.2 |

A992 [ 29000 | 11154 3 65 49| 50 | 14 58 1.2
A500 Gr42 | 29000 | 11154 3 |85 | .48 42 1.3 58 11
A500 Gr.46 | 29000 | 11154 | .3 65 | .49 46 | 12 | 58 1.1
A53 Gr. B 29000 | 11154 | .3 65 49 36 | A5 58 1.2

Hot Rolled Steel Design Parameters

_ Label  Shape Lengl. Lbyy(ft] Lbzz[ft] Lcompiop{ft) Lcompbot[fill Kyy Kzz Cm-..Cm-... Cb_ ysw.. 7 sw. Function
1 M1 PPl 150 | a I z]j_Lateral
2 | M2 | arm |9.006 N S —_|Lateral
3 arm_19.006 e o #_L*; Lateral
4 _arm_[10.854) - Lateral
5 arm 10-854‘ U D R e ~ |Lateral
6 arm’J 8.74 1 R Lﬁ _|Lateral
7 | _arm | 8.74 __JL_4;__ o L] L1 | |Lateral
8 arm [563| B ILateral

arm | 563 { B U S S B R N ‘Lateral

Hot Rolled Steel Section Sets
Label Shape Type Design List  Material Design Rul... A |n _lzz Jin4 J ind
5 CL&P Pole #844] W21X44 Column Wide Flangg A992 T ical 20 7 843 | .77 |
_ W8eX28 I Beam ide Ffangd  A992 Tvp_ca| 825 21.7 98 .54

Member Primary Data

____Label I Joint J Joint K Joint Rotate(deqg) Section/Shape  Type Design List _Material Design Rules
1 [ Mi___ |BOTTOM-JTOP-POLE {  |cLa&P Pale # ...[Column|Wide Flange] A992 | Typical
2 | M2 ARMILE.] ARM1 | — am Beam (Wide Flange| A992 | Typical |
3 M3  |ARMIRL.| ARMT | arm Beam |Wide Flangel A982 | Typical
' 4 | M4 |ARM2LE.! ARM2 B 1 _am Beam [Wide Flange] A992 | Typical |
5 [ M5 ARM2-RL..| ARM2 ‘# arm Beam |Wide Flangel A992 | Typical
6 M6 ARM3-LE... ARMS3 | arm Beam |Wide Flangs] A992 Typical
| 7 1 M7 IARM3-RIL..| ARM3 ~__TA_______a_rmﬂ_ | Beam |Wide Flange| A992 | Typical |
8 | M8 ARM4-RI..| ARM4 arm Beam |Wide Flange] A992 | Typical
9 M9 __JARM#L?-,J ARM4 | am Beam |Wide Flange A992 | Typical |

Joint Coordinates and Temperatures

__ Label X Y [ft] - Z [ft Temp{F] __ Detach From Diap...
gﬁ_ﬁowﬂ o o o [ o ]

2 | POLE-CONNECTION 90 0 ] 0 |
3. ARMI-LEFT -8.88 120 1 o T o ]
4 ARM2-LEFT 075 | 132 0 o ]
5 |  ARM3-LEFT -8.61 144 | 0 T
6 ARM4-LEFT -5,54 150 0 0 ]
7 _TOP-POLE o | o 7 ]
8 ARM1-RIGHT I 0 0 L

RISA-3D Version 9.1.0 LA AN Cales\Risa-3D\5089 Pale Analysis Using NESC Leading.r3d) Page 2



Company : Centek Engineering Apr 9, 2013
Designer o 4l ofe 11:50 AM
Job Number 1 12047.CO11 - CT43XC811 CL&P Pole # 844 Checked By:

Joint Coordinates and Temperatures (Continued)

Label X [ful Y [ft] Z [ft] Temp [f] Detach From Diap...
g | ARM2-RIGHT 10.75 132 0 0
10 ARM3-RIGHT 8.61 144 0 0
L 11 ARM4-RIGHT 554 150 | 0 0
12 ARM1 _ 0 118.5 0 0
13 ARM2 0 130.5 0 0
14 ARM3 0 142.5 0 0
15 . ARM4 0 149 0 0
16 BOTTOM-BRACE 0 141 0 0
17 TOP-BRACE 0 148 0 0
18 SPRINT-ANTENNAS 0 101 0 0 I

Joint Boundary Conditions

Joint Labe] X [Kfin] Y [&fin] Z [kfin] X Rot,|k-ftirad] Y Rot.[k-ftirad] Z Rot.[k-fi/rad) Footing
1 IBOTTOM-POLE| Reaction Reaction Reaction Reaction Reaction Reaction
2 |POLE-CONNECTI...
3 ARM2-LEFT
4 ARM1-LEFT

Joint Loads and Enforced Displacements [BLC 8 : x-direction NESC Heavy Wire Load)

Joint Label L.D,M Direction Magnitude((k k-ft}, (in,rad), (k*s"2/...
1 ARM4-LEFT L _ Y -1.201
2 ARM4-RIGHT L Y -1.201
3 ARM3-LEFT L Y -4.49
4 ARM3-RIGHT L Y -4.49
5 ARM2-RIGHT L Y -4.49
6 ARMZ2-LEFT L Y -4.49
7 ARM1-LEFT L Y -4.49
8 ARM1-RIGHT L Y -4.49

9 ) ARM4-LEFT L X 8939 |
10 . ARM4-RIGHT L X .839
ik ARM3-LEFT L B X 1.699
12 ARM3-RIGHT L X 1.699
13 ARM2-LEFT L X 1.698
14 ARM2Z-RIGHT L X 1.689
15 ARM1-LEFT L X - 1.699
16 ARM1-RIGHT _ L B X 1.699

Joint Loads and Enforced Displacements {BLC 9 ; x-driection NESC Extreme Wire Lo)

Joint Label L.DM Direction Magnitude[(k k-ft}, {in,rad), (kK*s"2/...
1 ARM4-LEFT L Y -.297
2 ARM4-RIGHT L Y -.297

3 ARM3-LEFT L Y -2.03 |
4 ARM3-RIGHT L Y -2.03
5 ARM2-LEFT L Y -2.03
6 ARMZ2-RIGHT L Y -2.03
7 ARM1-RIGHT L Y -2.03
8 ARM1-LEFT L Y -2.03
9 ARM4-LEFT L X 601
10 ARMA4-RIGHT L X 601

RISA-3D Version 9.1.0 [JAL AN ACales\Risa-3D\5089 Pole Analysis Using NESC Loading.rdd] Page 3



Company . Centek Engineering Apr 9, 2013
Designer o 4l cfe 11:50 AM
Job Number  : 12047.CO11 - CT43XC811 CL&P Pole # 844 Checked By:

Joint Loads and Enforced Displacements (BLC 9 ! x-driection NESC Extreme Wire Lo) (Continued)

Joint Label LOM Direction Magnitudel(k,k-ft), (in,rad}, {kK*s52/f...
1M ARM3-LEFT | L X 2346
12 ARM3-RIGHT L X e 2.346
i3/, = ARM2RIGHT (L |\ X |\ 0 2348
14 ARM2-LEFT L X 2.346
15 ARM1-LEFT L D S _ 2346
16 ARM1-RIGHT | L X | 2.346

Joint Loads and Enforced Displacements (BLC 10 ; z-direction NESC Heavy Wire Lo)

Joint L abel L..D.M o Direction _ Magnitudef(k,k-ft}, (in.rad), (k*s"2/f...

1 __ ARMA-LEFT | I IR 25 A Y I
| 2 ARM4-RIGHT L Y | -1.201

3 ARMS3-LEFT L | Y -4.49 o
4 ARM3I-RIGHT L Y -4.49

5 ARMZ2-LEFT L Y -4.49

6 ARM2-RIGHT L Y 449

7 ARM1T-LEFT | Y | -4.49

8 ARM1-RIGHT L Y j -4.49

Joint Loads and Enforced Displacements (BLC 11 : z-direction NESC Extreme Wire Lo)

Joint Label _L.DM Direction Magnitude[{k k-f1), {in,rad), (k*s"2/f...
1 ARM4-LEFT L Y -.297
2 ARM4-RIGHT L Y =297
3 ARM3-LEFT L Y 2.03
4 ARM3-RIGHT L Y -2.03
5 | ARM2-LEFT | L Y -2.03
6 ARM2-RIGHT L Y -2.03
7 ARM1-LEFT L Y | 203
8 ARM1-RIGHT L JD Y -2.03

Joint Loads and Enforced Displacements (BLC 12 : x-direction NESC Heavy Mast Reac)

Joint Label L.D,M Direction _ Magnitude[{k,k-t}, {in,rad}, (k*s*2/f...
1 TOP-BRACE L X 1.212
| 2 | BOTTOM-BRACE L X
3 TOP-BRACE B S R AR
4 BOTTOM-BRACE L Y
5 SPRINT-ANTENNAS L Ty
6 SPRINT-ANTENNAS L X

Joint Loads and Enforced Displacements (BLC 13 : x-direction NESC Extreme Mast Re)

Joint Label LOM Direction Magnitude[{k,k-ft), {in.rad), (K*s*2/f...
(1T TOP-BRACE L1 o x 1 4958 [
2 BOTTOM-BRACE L X -2.539
K TOP-BRACE l L 1 Y - .91
4 BOTTOM-BRACE L Y 131
5 SPRINT-ANTENNAS \ L Y -.286
| 6 SPRINT-ANTENNAS | T X 1.547
Joint Loads and Enforced Displacements (BLC 14 : z-direction NESC Heavy Mast Reac)
Joint Label L.D.M Direction Magnitude[(k.k-fl), (in,rad}, (k*s*2/1. .
[ 1 TOP-BRACE I L J z 1,212 ]

RISA-3D Version 9.1.0 [J:h N A ACales\Risa-3D15089 Pole Analysis Using NESC Loading.i3d) Page 4



Company ;. Centek Engineering Apr9, 2013
Designer : 4l cfe 11:50 AM
Job Number 12047 .CO11 - CT43XC811 CL&P Pole # 844 Checked By:

Joint Loads and Enforced Displacements (BLC 14 : z-direction NESC Heavy Mast Reac) (Continued)

Joint Label _LbMm Direction Magnitude[(k k-ft}, (in,rad), (k*s*2/f...
2 | BOTTOM-BRACE | z | _ -B17
3 TOP-BRACE I N Y -1.942
4 BOTTOM-BRACE L Y . -274
5 | SPRINT-ANTENNAS R B o -.739
6 SPRINT-ANTENNAS I & Z .36

Joint L oads and Enforced Displacements (BLC 15 : z-direction NESC Extreme Mast Re)

o Joint L abel LD M Direction Magnitudel(k k-ft}), (insad), (k*s*2H...
L1 op-BRACE | L | . _49%
2 BOTTOM-BRACE L o o -2.539
.31 TOPBRACE | L ] -.91

BOTTOM-BRACE

4 SRAC
5 SPRINT-ANTENNAS
L6 |

SPRINT-ANTENNAS aks
Member Point Loads
Member Label Direclion Magnitudefk k-Itj Location[ft, %]

No Data fo Print ...

Member Distributed Loads (BLC 2 : Weight Pole and Arms)

Member Label Direction  Start Magnitude[k/fi.d End Magnitudeli/f... Start Locanonm,%] End Location[ft,%
M1 ) .S V- ' =105 O' 0 l
N ¢ ) & I -.033 0
: -.013 - 033 0 |
-.013 0
-.013 ] 0
=013 | -0 0
-.013 ] 0
o -.013 - 05 0 0

Member Distributed Loads (BLC 3 : Weight of Ice Only on Pole and A)

Member Labet Dlrecuon Start Magnitude[k/fl,deg End Magnitudelk/f... Start
i M Y |- -.044 016 |
12 | M9 Y -.004 __-.008
3 Y - | -o008 |
4 -.01
5 -0
6 -.01
% _ =01 )
8 -012
=012

Member Distributed L oads (BLC 4 : x-direction NESC Heavy Wind on P)

Member L abel Direclicn

Start Magnilude[kift,deg End Magnitude[k/f... Starl Location]it,%] End Location[f, %]
.012 012 0 I 0

RISA-3D Version 9.1.0 [J:h. A AL Cales\Risa-3D\5089 Pole Analysis Using NESC Loading.rad] Page 5



Company ; Centek Engineering Apr g, 2013
Designer s i, ofe 11:50 AM
Job Number . 12047.CO11 - CT43XC811 CL&P Pole # 844 Checked By:

Member Distributed Loads (BLC 5 : x-direction NESC Extreme Wind on)

Member Label Direclion Slart Magnitudelk/il,d End Magnitude[l/f... Start Location[{l,%] End Location{ft, %
1 M1 | X .104 04 0 0

Member Distributed Loads (BLC 6 : z-direction NESC Heavy Wind)

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

EﬂihﬂL_j_l_, A%L__mp_@L#ﬂﬁg..QALij

2 M8 z .003 .007 0 0
2 ;) M8 ] Q7 L 0 4 0
31 M9 Z | 003 ! 007 ) 0 L 0
| 4 | M7 __Z 003 .08 | 0 I 0 |
51 M6 oz | w03 | w09 | o | 0

6 M3 d o .003 .009 0 0
7 M2 Z_ 003 (o090 |} o0 | 0

8 M5 pa _.003_ .01 0 0
T 2 Y W N T B RS NN S N
Member Distributed Loads {(BLC 7 . z-direction NESC Extreme Wind)

tMember Label Direction Start Magnitudelk/ft, deg] End Magnitude[k/f... Start Location[ft,%] End Location]ft, %]

1 M1 z o .28 | .058 0 0

2 M8 -z 019 058 0 — 0
[ 3| M9 Z 019 .058 ! o L 0o

4 | M7 z_ | o 072 | 0 0
L 5 M6 Z 019 | 072 | 0 0

6 M2 z 019 072 o 0
|7 ] M3 oz 019 ! o2 4+ 0o | 0 |

8 | M5 Z 019 087 0 0

9 M4 z 019 087 0 0

Member Distributed Loads (BLC 16 : Weight of Coax Cables)

o Member Label Direclion Start Magnitudelk/ft,deq) End Magnitude[k/f...Slart Location[fl, %] End Location!ft,%
L::jETZEEEEE;#ﬁ&#__$_ﬂinhhigw_4%_
2 M1 Y __ -.008 -.006 100 ] 140

Member Distributed Loads (BLC 17 : Weight of ice on Coax Cables)
o Member Label Direction Start Magnitude(kift,degl  End Magnitude[k/f... Start Location{ft,%] End Location[it, %]

1D“Ju__+_Lhﬁmq;@L_ﬂﬁ#;@L___Lgﬁp‘m
2 M1 ! Y -.009 -.009 100 140

Member Distributed Loads (BLC 18 : x-direction NESC Heavy Coax)

Member Label Direction Stert Magnitude[k/ft,deg End Magnitudefk/f... Start Location]ft DéH End Location[ft,%
A1 M1 X 006 006 _ | O _100__
2 M1 X .02 . .002 100 140

Member Distributed Loads (BLC 19 . x-direction NESC Extreme Coax)

Member Label Direction Start Magnitudefkift, deg} End Magnitude[k/f... Start Location(ft, %] End Location][ft,%
1__JL#J#A#Lg_;@__m#”ﬁiiF;L .Hmij
2 M1 X ] 017 017 , 100 140

Member Distributed Loads (BLC 20 : z-direction NESC Heavy Coax)

Member Labe! Direction Start Magnilude[k/lt,deg End Magnitudelk/f... Start Location[fi,%] End Location[ft, %
11w f oz T~ e [ o006 ] 0 100

RISA-3D Version §.1.0 [ A ACalesiRisa-3D\5089 Pole Analysis Using NESC Loading.rdd] Page 6




Company . Centek Engineering Apr9, 2013
Designer ol ele 11:50 AM
Job Number  : 12047.C011 - CT43XC811 CL&P Pole # 844 Checked By:

Member Distributed Loads (BL.C 20 : z-direction NESC Heavy Coax) (Continued)

Mernher Label Direction Starl Magnitude[k/ft,deq] End Magnitudefk/I... Start Localion[ft,%] End Location[ft,%
27 M1 Iz 1 002 ] 002 J 100 140
WMember Distributed Loads (BLC 21 : z-direction NESC Extreme Coax)
Member Label Direglion Start Magnitudeli/ft, degl] End Magnitudelkff... Starl Location[fi,%! End Locationfit, %)
1 M1 z 052 .052 0 100
| 2 M1 pa 017 017 100 140
Basic Load Cases
BLC Description Category X Gr...Y Gr...Z Grav... Joint Point_Distri,. Area(.. Surfa...
1 Self Weight (Not Used) None
2 Weicht Pole and Arms None 9
3 | Weight of Ice Cnly on Pole and A None g
4 x-direction NESC Heavy Wind on P None 1 ]
5 x-direction NESC Exireme Wind on None 1
6 z-direction NESC Heavy Wind None g
7 | z-direction NESC Exftreme Wind None 9
8 x-direction NESC Heavy Wire Load None 16
9 x-driection NESC Extreme Wire Lo None 16
10 | z-direction NESC Heavy Wire Lo None 8
11 z-direction NESC Extreme Wire Lo ___None 8
q2 x-direction NESC Heavy Mast Reac None 6
13 x-direction NESC Exireme Mast Re None 6
14 2-direction NESC Heavy Mast Reac None 6
158 z-direction NESC Exireme Mast Re None 6
16 Weight of Coax Cables None 2
17 Weiaht of Ice on Coax Cables . None 2
18 | x-direction NESC Heavy Coax None 2
19 | x-direction NESC Extreme Coax __None 2
20 | z-direction NESC Heavy Coax None 2
21 [ z-direction NESC Extreme Coax None 2

Load Combinations

Descriplion So... PDella SR8S8 BLCFac..BLCFac. Bt CFac..BL.CFac..BLCFac..Bi.CFac..BLCFac..BLCFac...

|1 [x-direction NESC Heavy Wind|Yes 2151315/ 4]25]8[1 |12] 1 [16/1.5[17[1.5[18]2.5]

2 |x-direction NESC Extreme Wi. [Yes 2115011 1a]1 1311 {16 1 19} 1 i

3 |z-direclion NESG Heavy Wind|Yes 7 211.5[3115(6125[10] 1 (14| 1 |16]1.5(17|1.5(20]|2.5
4 |z-direction NESC Extreme W.. Yes 201 1701 1101 11501 [16] 1 [21] 1

Envelope Joint Reactions

_ Joint A K] LC Y fk] LC Z[K] LC MXJkft] LC MY [k-fl] LC MZ[kft] LC
1 |BOTTOM-PO.Jmax| 0 3 [ 95.122 1 0 1 0 1 0 1 l4081.668] 2 |
2 min| -40.722 | 2 | 47.035 2 -36.783 | 4 | -2699.239 | 4 0 1 0 3]

3 Totals: __|max 0 3| 95122 1 0 1
4 min| -40.722 | 2 | 47.035 2 -36.783 | 4

RISA-3D Version 8.1.0 [J: L CalesiRisa-3D16089 Pole Analysis Using NESC Loading.r3d] Page 7



Company . Centek Engineering Apr 8, 2013

Designer o cfe 11:52 AM

Job Number  © 12047 . CO11 - CT43XC811 CL&P Pole # 844 Checked By:
Joint Reactions

LC Joint Label XK Y [K] Zk MX [k-ft] MY [k-ft]  MZ[k-ft

111 BOTTOM-POLE -19.277 95.122 0 0 1] 2197.597

2 |1 Totals: | _-19.277 95.122 0

3 [ 1 COG (ity: X 0 Y: 89.397 Z:0 g

RISA-3D Version 9.1.0

[J:L AL ACales\Risa-3D\5089 Pole Analysis Using NESC Loading.r3d]

Page 8



Apr 9, 2013

Company : Centek Engineering
Designer o jl, cfe 11:53 AM
Job Number  : 12047.CO11 - CT43XC811 CL&P Pole # 844 Checked By:
Joint Reactions
LC Joini Labe! XK YK Z Ik MX [k-ft MY [k-ft MZ [k-ft

1 2 BOTTOM-POLE -40.722 47.035 0 0 0 4081.668
2 12 Totals: -40.722 47.035 0 l
3 |2 COG (ft): | X0 Y:87.092 | 20 |

RISA-3D Version 9.1.0 [J\. AL \Calcs\Risa-3D\5089 Pole Analysis Using NESC Loading.r3d] Page 9



Company . Centek Engineering Apr9, 2013

Designer :tjh cfe 11:54 AM

Job Number @ 12047.CO11 - CT43XC811 CL&P Pole # 844 Checked By:
Joint Reactions

LC Joint Label XK Y [K Zk _ MX k-] MY [k-ft] MZ [k-fl]

1 3 BOTTOM-POLE o 95122 ( -10.431 -767.858 0 _ 0 )

2 3 Totals: 0 95.122 -10.431

3 3 COG {it): X0 Y: 89.397 2.0 .

RISA-3D Version 9.1.0 [N L Cales\Risa-3D\5089 Pole Analysis Using NESC Loading.r3d) Page 10



Company . Centek Engineering Apr 9, 2013

Designer 2 jl, cfc 11:54 AM
Job Number  : 12047.CO11 - CT43XC811 CL&P Pole # 844 Checked By:
Joint Reactions

LC Joint Label X [k Y K Z [k MX [k-ft MY [k-ft]
BOTTOM-POLE 0 47.035 | -36.783 | -2699.239 0
- : 0 . 47.035 | -36.783

X0 Y: 87.092 Z: 0

“PH
|

RISA-3D Version 9.1.0 (S v A Cales\Risa-3D\5089 Pole Analysis Using NESC Loading.r3d] Page 11
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Column:

Shape: W21X44
Material: A992
Length: 150 ft

| Joint:
J Joint:
LC 1: x-directior
Code Check:

BOTTOM-POLE
TOP-POLE

Report Based On 97 Seclions

w:SC Heavy Wind

-1050.18 at 150 1t

95122 at O ft

19.277 at O ft

[

2187.597 at O ft

7.317 at O ft

323148 at O ft

Max Deft Ratio L/2

AISC 9th: ASD Code Check

-323.148 at O ft




Column;

Shape:  W21X44

Material; A992

Length: 150 ft

| Joint:  BOTTOM-POLE

J Joint: TOP-POLE

LC 2: x-direction NESC Extreme
Code Check:

Report Based Ont _ections

Wind

-1863.119 at 150 ft

47.035 at 0 ft

40.722 at O ft

4081.668 at 0 f¢

3.618at 01t

600.194 at 0 ft

-600.194 at 0 ft

AISC 9th: ASD Code Check

Max Defl Ratio LM




P ————

olumn: T
Material: A992
Length: 150 ft
tJoint:  BO7 DM-POLE (i
J Joint:  TNDPOLE
LC 3: z-di zc.ior NESC Heavy Wind
Code Check;
Report Based On 97 Sections
[; 95122 at 0 ft
[
-10.431 at 0 ft
767.858 at 0 ft
I S
1446688 at 0 ft
7317 at 0 fi
[ [
-1446.688 at 0 ft

AISC 9th: ASD Code Check

Max Defl Ratio LM




Column:

Shape. W21X44
Material: A992

Length: 150 ft

| Joint: BOTTOM-POLE
J Joint:  TOP-POLE

LG 4: z-direction N '2C Extreme
Code Check:
Report Based On 97 Seclions

Dy

Wind

—
47.035at 0 ft

44414.566 at 150 ft

-36.783 at O ft

2699.239 at 0 ft

3.618 at0ft

5085.524 at 0 ft

-5085.524 at 0 ft

AISC 8th: ASD Code Check

Max Defl Ratio LM




Loads: LG 1, x-Frection NESC Heavy Wird

g

-
T Rﬁg‘ﬁ.m&ﬂ
-1

v a-rIGHT

M2-LE#

. ruM2-RIGHT
WL T

\RM1-RIGHT

I ANTENNAS
!:

'POLE-CONNECTION

SOTTOM-POLE

Centek Engineering

tjl, cfc

12047.CO11 - CT43XC811

CL&P Pole # 844
LC #1 Loads

Apr 9, 2013 at 11:51 AM

5089 Pole Analysis Using NESC Loa:J




S8

RIALE.

[P

OLE

v pARERGHT

. “Mfienr

ARM2-RIGHT

A7 T

4 AGHT

'SPRINT-ANTENNAS

"POLE-CONNECTION

7 _OTIOM-POLE

Loads: LC 2, x-directior NESC Exdrene Y¥ind

Centek Engineering

tjl, cfc

12047.CO11 - CT43XC811

CL&P Pole # 844
L.C #2 Loads

Apr9, 2013 at 11:51 AM

5089 Pole Analysis Using NESC Loa...




' RM2-RIGHT

A M IGHT

i -ANTENMAS

XOLE-CONNECTION

% JOTTOM-POLE

Loads: LC 3, z<firection NESC Heavy Wind
Centek Engineering

tjl, cfc

12047.CO11 - CT43XC811

CL&P Pole # 844
LC #3 Loads

Apr 9, 2013 at 11.52 AM

5089 Pole Analysis Using NESC Loa...




Loads: LC 4, z-girection NESC Exdreme Yyind

TE

ARMA-RIGHT

T-ANTENNAS

]
1 E-COMNECTION

Y

ot WM-PCLE

Centek Engineering

{l, cfc

12047.CO11 - CT43XC811

CL&P Pole # 844
LC #4 Loads

Apr 9, 2013 at 11:52 AM

5089 Pole Analysis Using NESC Loa..,




ragingering

Subject:

7wl hankon om TR VIS TR Location:
Eranford, €T 06495 £{107) 455 857

Rev. 0: 4/9/13

CL&P Pole #844

Trumbull, CT

Prepared by: T.J.L Checked by: C.F.C.
Job Na. 12047.CO11

WMECO Pole Aralysis:

Pole Properties:

Wide Fiange Moment of Inertia Iy =

Wide Flange Moment of Inertia Ix=

Wide Flange Area =
Flangs Wdith =

Wide Flange Deplh =
Tower Width Top =
Tower Width Base =

Piate Thickness Tgp =
Plate Thickness Base =
Length of Pole =

Nominal Bending Stress =

Modulus of Efasticity =

Member Forces:

Bending Moment x-direction Top =

Bending Moment x-direction Midspan =

Bending Momen| x-direclion Bottomn =

Bending Moment y-direction Top =

Bending Momenl y-direction Midspan =

Bendng Moment y-direclion Botlom =

CL&P Pole # 844 Analysis.xmed

Axial Force Top =

Axial Force Boltom =

Increment Length =

Number of Increments =

IW =

Ly =

20.7: in4

E!43-i¢‘)4

2
A= 13.040n

by = 6.5n

dyii=

W = 134
WTBase: 54.in
Pllyrop = 0.18764n

P"tBase = 0.5in

Lpote

20.7-in

= 1501t

Fpp = @0-ksi

E := 28000-ksi

Myiop

Mymiq = 1467 kip-t

xn

Mypor = 4082-Kip it

Mytop

Mymig = 724-Kip R

MYbOl = ?.TUUK‘D“

Pop

= Q-Kip-ft

= OKip Rt

= O-Kp

Ppot:= 47kip

Ic:= 5

ft

L

Page 9.3-1

pole




. . Subject: CL&P Pole #844
CRGIGENNg

o oot e . Location: Trumbull, CT
Branfoid, CT OGS T:{J03) 425 B4y
Prepared by: T.J.L Checked by: C.F.C.
Rev. 0: 4/9/13 Job No. 12047.C0O11

150
145
140 di = |x e {lci)

135 d« (Lpo!e" x)
130
125
120
118
110
105
100
95

90

85

80

Distance Above Grourd Level= d=|75 |ft
70
65
60
55
50
45
40
35
30
25
20
15
10

CL&P Pole # 844 Analysis.xmed Page 9,3-2



I . Subject:
ajineering

Location;

wo s v mwd M uconn,

Cranfod, CT 04405 pilnusasa naar

Rev. 0: 4/9/13

CL&P Pole #844

Trumbull, CT

Prepared by: T.J.L Checked by: C.F.C.
Job No. 12047.CO11

Bending Moment x<freclion @ &' Increments =

Mymig — M L
( xmid xtop)‘[d.ﬁ po!eJ i ds Lpote
0.5-Lyge I T2

(Mx‘oot - Mxmid) Loole
d If ds———

05Lyge | 1 2

L

Mxi = | AM,

AM, «

pole

Mx‘t— M)led - AMX if d|>

L
) pole
My 4= Mypoy = AMy il dis =

-13
-2x10

98
196
293
291
489
587
685
782
880
978

1076

1174

1271

1369

Me=|  1ae7 (KPR
1641
1816
1890

2164

2339

2513

2667

2862
3035

3210

3335
3559
3733

3908

4082

CL&P Pole # 844 Analysis.xmoed

Bending Mement y-direction @ &' Increments =

(hdynﬂCI_‘Eﬁﬁggl-[ ffﬁ#g] if d.> LFZEE

N5f= AMy 05-Lpope 9% i
AMyelﬂﬂagjﬁTEldird< pole
0.5-Lpgie [ A
Lo
w FMymid— AMy if di> 2
'-pole

My&M’bol—AIVM ir diS-T

48
97

145
193
241
200
338
386
434

531
579
427
a76
My =| 724 kipft
856
987
1119
1251
1383
1514
1646
1778
1910
2041
2173
2305
2437
2568
2700




" engineering Subject: CL&P Pole #844
2t gantet n page Location: Trumbull, CT
Branfod, CT 04105 F:{}0)) 483 8547
Prepared by: T.J.L Checked by: C.F.C.
Rev. 0: 4/913 Job No. 12047.CO11
Toner Width = Plate Thickness = Plale Area =
(WTBase ~ Wiy ) (P"\Base - P”tTop)
WTX‘ = |awg e — LU Pl = [APIy ¢ ~—————" 4 Pltp = Wr, -PIY,
: . L i i xl i
pole pole
Wx € Wrpase - &WTx Plty ¢ Pliygage — APIY
1.083 0.187 24
1.197 0.198 28
33
1.311 0.208
1.425 0.219 37
4.2
1.539 0.229
4.8
1.853 0.24
5.3
1.767 0.25
5.9
1.881 0.26
6.5
1.004 0.271
74
2.108 0,281
7.8
2.222 0.292
2.336 0.302 85
2.45 0.313 92
9.9
2.584 0.323
10.7
2.678 0.333 5
Plty =!14.5 |-In
Wy =| 2792 | Plty = | 0.344 |-in A
i i 12.3
2.906 0.354
13.2
3,019 0.365
14.1
3.133 0.375
15
3,247 £.385
3.361 0,396 10
16.9
3.475 0.408
17.9
3.589 0.417
19
3703 0.427
20
3.817 0.438
2%.1
3.931 0.448
222
4.044 0.458
A
4.158 0.489 =
246
4,272 0.479
25.8
4.386 0.49
27
4.5 05 )
CL&P Pole # 844 Analysis.xmcd Page 9.3-4




rngineering
- N o . -
642 Horth Pranfaid Boad 1201 S5 U%
Branford, CT 06105 £:(30)) 455 8497

Subject:

Location:

Rev. 0: 4/9/13

CL&P Pole #844

Trumbull, CT

Prepared by: T.J.L Checked by: C.F.C.
Job No. 12047.CO11

Distance from Wide Flange Centroid (o
Built-up Seclion Cenlroid =

3.25
3.93
4.62
5.3
5.98
6.67
7.35
8.03
8.72
2.4
10.08
10.77
11.45
12.13
12.82
d, =] 135 [in
14.18
14.87
15.55
16.23
16.92
17.6
i8.28
18.97
19.85
20.33
21.02
217
22.38
23.07
23.75

CL&P Pole # 844 Analysis.xmcd

Distance from Plate Centroid lo
Built-up Section Cenlroid =

Pit
Y s

Y= T2

10.44
10.45
10.45
10.46
10.46
10.47
10.47
10.48
10.49
10.49
10.5
10.5
10.51
10.51
10.62
10.52 |-in
10.63
10.563
10.54

=
1]

10.54
10.565
10.556
10.68
10.56
10.57
10.57
10.58
10.58
10.59
10.59

10.6

Page 9.3-5

Told Bult-up Seclion Area =

ATot = 2-(PllAi + Awf)

30.9
.7
32.6
33.5
34.5
35.5
6.6
37.8
39
40.2
416
429
44.4
459
47.4
AToli =| 49 -In2
50.7
52.4
54,2
56
57.9
50.9
61.9
64
66.1
68.3
70.5
72.8
751
77.5
80




. . Subject:
| Cgineering

Location:

RPN Y FA. (PR N

Brardord, CT 06405 +:(sus; ass B3/

Rev. 0. 4/9/13

CL&P Pole #5844

Trumbull, CT

Prepared by: T.J.L Checked by: C.F.C.
Job No. 12047.CO11

Built of Seclion Moment of Inertia [x=

|,% = 2-[|W + Awr(dxi)z + %-Pitii-(waﬂ

385
541
731

1213
1508
1543
2218
2636
3098
3607
4165
4774
5436
6158
I =| 6034 [n
7774
8678
9651
10694
11611
13006
14280
15839
17086
18624
20258
21992
23628
25773
27829

CL&P Pole # 844 Analysis.xmcd

Built of Section Moment of Inertia ly =

ly. = 2-[1)0( + %z'WTxi'(P"‘Da + PItAi-(dyDZ]

Page 8.3-6

2218
2307
2402
2504
2613
2728
2849
2977
3111
3262
3400
3554
3714
3882
4056

4236 [-i

4423
4617
4818
5025
5239
5480
5687
5922
6163
6411
5886
6928
7196
7472
7755




r - . . Subject CL&P Pole #844
rngingering
633 Horth Beanford Fiosd oonsss. | Location: Trumbull, CT
Branfoid, CT 06405 [:(20}) 45 8597
Prepared by: T.J.L Checked by; C.F.C.
Rev. 0: 4/9/13 Job No. 12047.C0O11
g 2/
Built of Section Moduus Sx= S’ﬁ = WT Buill of Section Modulus Sy = syi-_=
_ Plt, + —
2 |
59 210
75 219
93 228
112 237
131 247
152 258
174 269
197 281
22" 203
24. 308
271 319
297 334
32. 348
a5 364
383 380
5| 414 in° sy,= [a98 in°
446 413
479 431
513 449
549 468
586 488
624 508
653 528
704 549
746 571
790 594
835 617
881 640
930 665
979 669
1031 715

CL&P Pole # 844 Analysis.xmcd




" rngineering Subject: CL&P Pole #844
PHeal anfer toml v 8 Location: Trumbull, CT
Branled, CT 04 LO5 [0} 425 8597
Prepared by: T.J.L Checked by; C.F.C.
Rev. 0: 4/9/13 Job No. 12047.CO11
i . M’ﬁ MS’i
Bending Stress xdirection @ 5' Increments = ﬂ)ﬂ1 = 5 Bending Stress y-direction @ 5 Increments = rby. = 5
% by
a5x10 0
156 28
263 5.1
31.6 7.3
35.7 9.4
18.6 11.2
405 12.9
M8 14,5
426 15.8
431 17
43.4 18.1
435 19.1
43.4 20
43.2 20.7
42.9 214
fbxi= 425 -ksi rbyi= 21.9 |-ksi
44,2 24.9
455 213
45.5 89
47.3 32.1
47.9 34
48.3 38
48.6 37.4
466 38.8
48.8 401
48,8 a3
487 42.3
48.5 43.2
48.2 44
47.9 4.7
475 45.3
CL&P Pole # 844 Analysis.xmed Page 9.3-8




. . Subject: CL&P Pole #3844
cNgineerng

D37 WERIN Lransod.  0sa . ¥ Location: Trumbull, CT
Branlosd, CT Q0405 F:(JO5|4EE BA4T
Prepared by: T.J.L Checked by: C.F.C.
Rev. O: 4/9113 Job No. 12047.CO11

Maximum Bending Stress x-direction = foxmax = 48.8-ksi
f
Percent Stressed = bmeax =813%
b

Bending_Check_x = if{ Ty ax < Fip, "OK" ,"NG" )

Bending_Check_x = "OK"

Maxdmum Bending Stress y-direclion = fbymax: 45.3-ksl
rbyma.\(
Percent Stressed = r = 755.%
b

Bending_Check_y = il'(fbymax < Fp,"OK" ,"NG")

Bending_Check_y = "OK"

CL&P Pole # 844 Analysis.xmed Page 9.3-9



Subject.

. rhgingering
63- Nerth Reanford | ad . - Location:
Brardord, CT 01045 Fuluyjae o287

Rev. 0: 4/9/13

Flange Bolts and Plate Analysis x-direction
CL&P Pole #844

Trumbull, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12047.CO11

Flange Bolts and Plate Analysis:

Input Data:

Touwser Reactions:
Overtuming Moment =
Shear Force =

Axial Force =

Elange Belt Data:
Use ASTM A490
Number of Flange Bolls =
Bolt Uttimate Strength =
Bolt Yietd Strength =
Bolt Modulus =
Diameler of Flange Bolts =

Threads per Inch =

Flange Plate Data:
Use ASTM A36
Plate Yield Strenglh =

Flange Plate Thickness =

Flange Bells and Plale x-direclion.xmed.xmed

OM = 1085-ft kips
Shear := 26.7-kips

Axial := 24.8-kips

N:= 24
FU = 150-ksi

Fy = 125-ksi

¥
E := 28000-ksi
D:= 0.875.in

ni=45

Fybp = 36-ksi

lbp:: 2.0:in

Page 9.4-1




. ) Subject:
saginearing

GlINah anlor ol 3 Location;
Beanfoud, CT OGS [ (203 458 8547

Rev. 0: 4/9/13

Flange Bolts and Plate Analysis x-direction
CL&P Pole #3844

Trumbull, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12047.CO11

Geometric Layout Data:

Distance from Bolls to Centroid of Pole:

Critical Distances For Bendng in Plale:

Effective Wicth of Flange Plate for Bending =

2.00

[ g1|©

12.00° dp

7.%0' ©
5 o4

—t

N

(8]

o]

O

(]

o

o | 0507
mal

ST 700
ma’?

FLANGE BOLT AND PLATE GECMETRY

Flange Bolts and Plale x-direction.xmed.xmed




Subject: Flange Bolls and Plate Analysis x-direction

rngineenng CL&P Pole #844
6 ot e s R Location:; Trumbull, CT
Brantond, CT0419% F:(}0)) 424 8487

Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/9/13 Job No. 12047.CO11

Flange Bolt Analysis:

Calculated Fi Bolt Pr ios!

o 2 2 2 ¢ a2 2 3.2
Potar Moment of Inartia = lp:= [(01] At (dg) "4+ (da) "4+ (04) 4 + 0] -e] = 4.081 % 10™in
Gross Area d Boll = Ag= %-Dzso,em-in2
En 0.9743-in 2 2
NetAren of Bail = An =—.|D-———| =0.341n
4 n
2 A
n
Hel Diameter = Dp= r = 0.658:in
S
Dn
Radius of Gyration of Bgll = = i 0.165-in
3
m-D 3
Section Modulus of Bolt = Sy= =0.028-in
Check FI Bott Tension Farce;
ds a1
Maximum Tensie Force = Tiay = OM-— - —— = 52.5.kips
Ip N
Allovatie Tensile Force (Gress Area) = TALL Gross = 0.?5-Ag-FU = 67.6-kips
T
. Max
Bofl Tension % of Capagily = —100=7786
TALL.Gross
Thiax
Condtient = Condilion1 == il ————— < 1.00,"0K" ,"Overstressed”
TALL Gross
Condilion1 = "QK" Nole Shear stress Is

negligible

Flange Bolls and Plale x-direction.xmed.xmed Page 9.4-3



Subject: Flange Bolts and Plate Analysis x-direction

engineering CL&P Pole #5844

I:':a'( o anrgiakosd 1 p Location: Trumbuli, CT
Brandoid. CT 04405 F.{}0}) $38-8547
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/9/13 Job No. 12047.CO11

Flange Plate Analysis:

OM-d ;
4 Aodal
Force from Botls = Cy= —— +—— = 49.8-kips
Ip N
OM-d5  pasgal .
Co= —— + — = 54.5-kips
| N
p
Appled Bending Slress in Plate = &(2Cqmay + 4Cymay)
fbp = = 24.5ksi
Beirthp
Allowable Bending Stress in Plate = Fbp = O-Q'Fybp= 32.4.ksi
. . l'bp
Piate Bending Stress % of Capacily = ——-100 = 75
Fbp
- -  Top
Condition3 = Condilion2 := i P < 1.00,"QK' , "Overslressed”
bp

Condilion2 = "0k"

Flange Bolls and Plale x-direction.xamcd. xmed Page 9.4-4



. . . Subject:
; nNQINZering

Girrn W pramass pas | ' Location:
Cranfacd, CTOGA5% [HEDE AR S

Rev. 0 4/9/13

Flange Bolts and Plate Analysis y-direction
CL&P Pole #844

Trumbull, CT

Prepared by: T.J.L. Checked by. C.F.C.
Job No. 12047.CO11

Flange Bolts and Plate Analysis:

Input Data:
Tower Reactions:
Overtuming Moment = OM = 491-A-kips
Shear Force = Shear := 14.2-Kips
Aol Force = Axial = 24.8.Kips
Flange Boit Data:
Use ASTM A4¢0
Number of Flange Bolls = N:= 24
Bolt Uitimate Sirength = Fyy= 150-ksi
Bolt Yiedd Strength = Fy = 125-ksi
Boit Modulus = E := 29000-ksi
Diameter of Flange Bolts = D= 0.875in
Threads perInch = n=45
Flanga Plate_Dala:
Use ASTM A28
Plate Yield Strength = Fybpzz 36-ksi
Flange Plate Thickness = lpp = 2.0n

Flange Bolls and Plate y-direclion.xmed.xmed Page 9.5-1




. . Subject:
. fngingenng

612 Berth Banfard Pasd Location:

Branfoed, €7 06105 :(203) 426 8587

Rev. O: 4/9/13

Flange Bolts and Plate Analysis y-direction
CL&P Pole #844

Trumbull, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12047.CO11

Geometric Layout Data:

Distance from Boits 1o Cenlroid of Poe:

4= 3.5in
dp:= 8.5in
dg:= 13.5in
Crilical Dislances For Bending in Plate:
may = 2.65in
Effective Width of Flange Plate for Bending = Bgfi= 37.0in
265
mal
d | o
o] s}
O }
e}
O .
37.00
Beff
s}
s}
O }
- © o]
T
\- 3507
al
_8.507_ ]
de
13.50°
o3

Flange Bolls and Plate y-direction.xmed.xmed

FLANGE BOLT AND PLATE GEOMETRY

Page 9.5-2



. . Subject: Flange Bolts and Plate Analysis y-direction
engineenng CL&P Pole #844

632 Hocth fanford Pasd p-.(m;].qsgog . Location: Trumbull, CT
Branfocd, CTO5105 F: (2031 485 BLAY
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0; 4/9/13 Job No. 12047.CO11

Flange Bolt Analysis:

Calculated Flanae Bolt Properties:

. 2 2 2 3,2
Polar Moment of Inertia = lp = [[d1] 4k (dg) "4+ (o) -16] =3.254 % 10™In
2
Gross Ara d Boil = Ag= %-D = 0.601-in”
i 0.9743-In ? 2
NetArea of Boll = A= Z'[D" 7] = 0.341.in
n
20A
¥
Net Diameler = D= = 0.858:in
J7
Dy
Radius of Gyration of Beit = r= i 0.165-in
'rr-Dn:3 3
Seclion Medulus of Bolt = 8= 2 =0.028'in
Checl FI Botlt Tension Force
, 4 Al _
Maximum Tensile Force = Thtax = OM-— - = 23.4-Kips
1
Allowable Tersile Force (Gross Area) = TALL.Gross = (-75AgFy) = 67 6 kips
T,
. . Max
Bolt Tension % of Capacity = —100= 34.6
TaLL.Gress
Thiex
Condition1 = Condition1 := if ——— < 1.00,"0OK","Qverstressed”
TALL Gross
Condilion1 = "OK" Nole Shear stress is
negligible

Flange Bolls and Ptate y-direclion.xmed.xmed Page 8.5-3



. . Subject:
ngineernng

652 Nosth Beanford Posd . . Location:
Branfoid, CT 02405 M{susyee owad

Rev. 0 4/9/13

Flange Bolts and Plate Analysis y-direction
CL&P Pole #3844

Trumbull, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12047.CO11

Flange Plate Analysis:

Foree from Bolls =

Appied Bending Siress in Plate =

Allowable Bending Stress in Plate =

Plate Bending Stress % of Capacily =

Cendiliond =

Flange Bolls and Plate y-direction.ancd . xancd

OM-dy  pxal _
| + N = 25.5-kips

C1 =
p

&(8C,
fp = M = 21.9ksi

Befftbp

Fb = O.Q-Fybp = 32.4-ksi

p

f,

b
—p-100 =676
F

bp

f

b

Condition2:= i{r’-:—p < 1.00,"0K" ,"Overslressed"]
bp

Condition2 = "OK"

Page 9.5-4




e Subject: Anchor Bolts and Base Plate Analysis x-
gineerng direction CL&P Pole #844

617 Narth Beantord Fiaad : Localion; Trumbull, CT
Erandord, {1 (6135 Frisus osar
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/9/M13 Job No. 12047.CO11

Anchor Bolt and Base Plate Analysis:

Input Data:

Tower Rezaclions:

Ovestuming Moment = OM := 4082-ft kips
Shear Force = Shear := 40,7-kips
Axial Forcs = HAodal == 47.1-kips
Anchor Boll Data:
Use ASTM AB15 Grade 60
Number of Anchor Bofts = N:= 26
Bolt "Column” Dislance = I:=3.0:in
Bolt Ultimate Strenglh = Fy= 90-ksl
Boit Yield Strength = Fy = 60-ksl
Bolt Moduus = E = 20000 ksi
Diameter of Archer Bolts = D:= 2.25in
Threads per Inch = n=45

Base Plale Dala;

Use ASTM AS72 Grade 42
Plate Yield Strength = Fyrbp = 42-ksi
Base Plate Thickness = tbp = 3.0:in

Anchor Bolt and Base Plale x-direction.ancd .xmed Page 9.6-1



, . Subject:
' ’\gIFIEC’.HI'Ig

3 7 Nonth Beanord Basd Location:

Eeanford, CT 04105 10000 4o 0ri?

Rev. 0: 4/9/13

Anchor Bolts and Base Plate Analysis x-
direction CL&P Pale #844

Trumbull, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12047.CO11

Geometric Layout Data:

Distance from Bolts to Centroid of Poter

dq = 7.5in
dy = 15.0in
dy = 22.5in
dy=27.0in
dg 1= 30in
Critical Dist For Ben in Plate:
may = 3.0in
Effective Width of Baseplate for Bending = Begri= 33.0in
o 3300
Beff
O O
£y i
‘ i S
O || o
O O
o] O
& o
740
L
19.00 l O
[cad O
2230
a0l 27,007 63
- o4 _ |
as —© O
9] i O
” © O 00
o O O ol

ANCHOR BOLT AND PLATE GEOMETRY

Anchor Boll and Base Plale x-direclion.xmeod. xmcg

Page 9.6-2




. . Subject: Anchor Bolts and Base Plate Analysis x-
engineering direction CL&P Pole #844

6.1-) Natth Be.:nfo«dPAyﬂ- o Location: Trumbull, GT
Beanlod, CT 04405 Sisune w7
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/9/13 Job No. 12047.CO11

Anchor Bolt Analysis:

Calculated Anchor Bol Properties:

. 2 2 2 2 2 4 2
Polar Moment of Inertia = Ip= [(d1) 4+ (dg) A+ (dg) 4 + () "4+ (d) -8] = 1,327 % 10 -in
Gross Ara df Ball = Agi= %-D2= 3.076-in°
0.974%in 2 2
7T . 3
NetArea of Bolt = Ap= “J{D_ f) = 3.248.in
z /A,
Net Diameter = D= — == = 2.033in
T
Dn
Radius of Gyration of Boll = r= W 0.508-in
1T-Dn 3
Seclion Modulus of Bolt = Sy:= Fra 0.826-in

Check Ancha Bolt Tension Force:

_ 9% Axial )
Maxdmum Tensle Force = TMax = OM-T TN 108-kips
p
Allowvabie Tenslile Force (Gross Area) = TaLL = (An-Fy] = 194.9-kips
T
Bolt Tension % of Capacily = v 100 =558
TALL
Thiax
Conditiont = Cendition1 = i} — £ 1.00,"0K" ,"Oversiressed”
T
ALL
Condition1 = "OK" Nole Shear stress Is

negligible

Anchor Bolt and Base Plate x-direclion.xmed.xmed Page 9.6-3



61 2 Noth Branfoed Faad
Eranford, CT 04bS

. ; Subject:
Jinezring

Location:

.
Filrusjae oror

Rev. 0: 4/9/13

Anchor Bolts and Base Plate Analysis x-
direction CL&P Pole #6844

Trumbull, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12047.CO11

Anchor Boll and Base

Base Plate Analysis:

Force from Bofls =

Applied Berding Siress in Plale =

Allowable Bending Stress in Plale =

Plate Bending Stress % of Capacity =

Conditiond =

Plate x-direclion.xaned xmed

OM-dg a
Cy= + —— = 112.6-kips
Ip N
6—(401-ma1)
fppi= — = 27.20:ksi
Barmtop

Fbp = Fybp = 42-Kksi

f

b,

Condition2 := |V{Fp < 1.00,"Ck" ,"Overstressed"]
bp

Condition2 = “Ok"

Page 9.6-4




Eranlord, {1 0&105

] . Subject: Anchor Bolis and Base Plate Analysis y-
ngineenng direction CL&P Pole #844
613 North Bronford Pasd Location; Trumbull, CT

M:{rusacsernr

Rev. 0: 4/9/13

Prepared by: T.J.L. Checked by: C.F.C,
Job No. 12047.CO11

Anchor Boelt and Base Plate Analysis:

Input Data:

Tower Reactions:
Overtuming Moment =
Shear Foren =

Axig Forea =

Anchor Boit Data:

Use ASTM A615 Grade 60
Number of Ancher Belts =
Boll "Column” Distance =
Boll Uttimale Sirength =
Bolt Yield Strength =

Bolt Modulus =
Diameter of Archor Bolts =

Threads per Inch =

Bas¢ Plale Data;
Use ASTM AL72 Grade 42
Plate Yielg Strength =

Base Plate Thickness =

Anchor Boll and Base Plate y-direction.xsmed . xmed

OM = 2700-ft-kips
Shear = 36.8:kips

Axial .= 47 4-kips

N:=28

= 3.0:in

F = 80-ksi
Fy 1= B0-Kksi

E := 28000-ksi
D:= 2.25in

ni=45

Fybp:: 42-ksi

lpp:= 3.0-n

Page 9.7-1




. . Subject:
nAgINeerng

Location:

ware Huton mami s i
Branfoed, CT 04105 Fzlrus Baas

Rev. 0: 4/9/13

Anchoer Bolts and Base Plate Analysis y-
direction CL&P Pole #844

Trumbull, CT

Prepared by: T.J.L. Ghecked by: C.F.C.
Job Ne. 12047.CO11

Geometric Layout Data:

Distance from Bolls to Centreid of Pole:

dg:= 250
d2 = 8.0in
dy = 13.5in
Ciitica! Distances For Bending in Plate;
tay = 2.85in
Effective Width of Baseptate for Bending = B~ 66.3in

|2.50"
800 ot
13. 50

ANCHOR BOLT AND PLATE GEOMETRY

Anchor Bolt andg Base Plate y-direction.xmed xmed Page 9.7-2




o . Subject:
CRGINEEnNng

£1-2 Heath Branfard Boad . . Location:

Eeanford, (T 06105 (v azs pndd

Rev. 0 4/9/13

Anchor Bolts and Base Plate Analysis y-

direction CL&P Pole #844

Trumbull, CT

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

Job No. 12047 .CO11

Anchor Belt Analysis:

Calculated Anchor Bot Properties:

Polar Moment of Inerlia =

Gross Aea of Boll =

MNet Area of Beit =

Net Diameter =

Radius of Gyration of Bolt =

Section Medulus of Bell =

Check Ancha Balt Tension Force:

Maximum Tensile Force =

Allowrable Tensile Force {Gross Area) =

Bolt Tension % of Capacity =

Condtion1 =

Anchor Bolt and Base Plale y-direclion.xmed xmed

Ip= [(d1]2-4 + (d2]2-4 + (%}2-13] = 3562% 10°in°

™ 0.9743.in 2 2
Ap=—|D- | =3.2484n
g n

4 Axal i
Thax = OM-I— - T =121-kips

TaLy = (An-Fy] = 194.9-kips

TMax
— 100 = 62.1
TALL

. | Tax .
Condilion1:= if| —— = 1.00,"0K","Overstressed”’
TaLL

Nole Shear siress is
negligible

Condition1 = "OK”

Page 9.7-3




. . Subject: Anchor Bolts and Base Plate Analysis y-
' 1 ' Jineenng direction CL&P Pole #844

633 Horth Beanford Rasd e Location: Trumbull, CT
Reanford, CT 04405 F: (305 wco oxar

Prepared by; T.J L. Checked by: C.F.C.
Rev. 0: 4/9/13 Job No. 12047.COM1

Base Plate Analysis:

OM.dy a
Force from Boits = Cyi= + N = 124.636-kips
ID
Appled Bending Stress in Plate = 6'(9(;1'"15‘1) )
fpp = ———— "~ = 30.35ksf
Botr top
Allowable Bending Slress in Plate = Fbp = Fybp = 42-ksi
) . fbp
Plale Bending Stress % of Capatity = —100=72.3
Fop
rbp
Condition3 = Conditiond:= il —— < 1.00,"0K" ,"Overstressed”
Fbp
Condition3 = "Ok"

Anchor Bolt and Base Plale y-direction.xmcd.xaned Page 9.7-4



- . Subject:
. engincering

Location:;

v i s 00y amnra

e
Cranfod, €T 04105 Fz{susjaes prar

Rey. 0. 41913

FOUNDATION ANALYSIS

Trumbull, CT

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

Job No. 12047.CO11

Foundation:
Input Data:
Tawer Data
Overluming Moment =
Shear Force =
Axial Forca =

Tower Height =

Fooling Dala:
Depth to Boltom of Footing =
Lenglh of Pier =
Extension of Pier Above Grade =
Width of Pier =
Deplh of Scii =

Deplh of Rock =

Material Properties:
Concrele Compressive Strength =
Steel Reinforcment Yild Strengh =
Anchoe Bl Yeld Strengh =
Internal Friction Angle of Sail =
Allowable Soil Bearing Capacily =
Allowable Rock Bearing Capacity =
Unil Weight of S0l =
Unil Weight of Concrete =
Unit Weight of Rock =
Fourdation Bouyancy =
Depth to Neglect =
Cohesion of Clay Type Sail =
Seismic Zone Factor =

Ceeffcient of Friction Between Concrete =

Foundalion.xmecd.xmcd

OM = 4082.1.1-fl-kips = 4490-ftkips
Shear = 40.7-Kip-1.1 = 44.77-kips

Axial := 47.1-kip-1.1 = 51.81-Kips

Hi:= 150-ft

Df = 20.5f1

L,:= &t

p
Lpag = 0,5t
Wp:= 8t

D aft

soil =

DrOCk =13-f

fe = 3500-psi

f,, = 60000 psi

Y

= 75000-psi

Y
g = 30-deg

Qg == 4000-psf
Grogk = 50000-psf
g0l = 120-pef
“feone = 190-pef
“trock = 180-pof
Bouyancy = 0
n=1.0-ft

¢ = O-ksf

Z=2

wi= 0.48

Page 9.8-1
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Prepared by: T.J.L. Checked by: C.F.C.
Rev. 0: 4/9/13 Job No. 12047.CO11

Rock Anchor Praperies:

ASTH A615 Grade 60

Bolt Ultimate Strength = Fyy= 90-ksi
Bolt Yield Strength = Fy = 60-ksi
Anchor Diameter = dig = 2.544n {2 # 10 Bars)
Hole Diameter = digle = 4in
Grout Strength = T:= 120-psi (Assumed Conservative Valug
Dislance to Rock Anchor Group 1= Dy = 154in
Distance to Rock Anchor Group 2 = Dgp = 45n
Number of Rock Anchors in Grap 1 = Ngj =4
Number of Rock Anchors in Group 2 = . Ny =8
Tolal Mumber of Reck Andhars = Moot = 12
[y @ ® @
: \ .
8 8
& @ Y R

Foundalion.sencd.yencd Page 9.5-2
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Subject:
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Rev. 0: 4/9/13

FOUNDATION ANALYSIS

Trumbull, CT

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

Job No. 12047.CO11

Aread =

Area 2=

Dislance to Cenlroid 1 =

Distance to Centroid 2 =

Dislance lrom Toe to Centroid of Soil =

Area 1=

Arga 2=

Distance o Cenlrold 1 =

Distance to Cenlrold 2 =

Distance from Toe to Geniroid of Rock =

Foundation.xmed xmed

= é -1an{t§s]~osd,2 - 18.4750°

{A1Y1 + AZY2)

2
Drock = 104A

1
Yi= Wyt g""“{"f’s]'[’;ock: 10.502ft

sf

1 2 2
Al= E-tan{d’s)-Drock = 48.7861 st

{A1Y1 + AZY2)

2
tar{®g) Dyock Doy = 600441 sf
1

tan{B) Dy + 5'13"(4’5)'0501 = 6.0451t ft
1

= 5‘1an(x1~5].omck =3.753ft ft

+ W, = 13ft ft

sf

ft

f

~ =5.08f
f
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17 ftorth Branford Rasd i ‘ Location: Trumbull, GT

Cranfoid. CT 04104 ¥;;zu.nuc oxar
Prepared by: T.J.L. Checked by: C.F.C.
Rev, 0; 419113 Job Ne. 12047.CO11

Stability of Footing:

Adjusted Concrete Unit Welght = o= ir(Bcuyancy = 1 gonc = 62.4pcf,*10mc) = 150-pcf
Adjusted Sol Unit Weight = g = ir(Bouyancy =t Yeqil - 62.4pcf,—150“] = 120-pef
T+ sin2)
Coefficient of Lateral Soll Pressure = K.i=—— % 23
P - in( )
Passive Pressure = Ptop = 0= 0Ksf
Phot= Kp‘“’s'DsoiI"' c2 ,‘Kp= 2.88-ksf
P+ P
1 bot
Pave= P skt
A= WL~ L )= 60I°
p= p'( p- pag) -
Uilimale Shear = Sy = PayeAp= 86.4Kip
) _ ] 2 )
Weigh! of Concrele Pad = WT, = (Wp -Lp)-qc =76.8-kip
ight of Soil Wedge at Back Face = . | oot 7 i
Weight of Sof ge at Back Face = WTgq = .Wp.Dsou-tan[%"- = + Drock/ g = 75379 Kip
) (Drs - Drock3) 2
Weight of S0l Wesige al Back Face Comers = WTgy = 2| s -(tar(«l-s)) g = 171.15-kips
Total Weight of Sof = WTgop = WTgq + WTgp = 246.5-Kips
Welght of Rock Between Rock Anchors = WTgy = (sz-Dmck)--fmck - 133.12Klp
2
‘ . _ | Prock -lar(«l’s) '
Weight of Rock Wedge at Back Face = WTRg = |~ Wp|trock = 62446-Kp
. F ¢ _ Drock 2 .
Weight of Rock a1 Back Face Comers = WTgg= 2| — {ter{25) Droek) | trock = 78.116-Kips
Total Weight of Rock = WTR ot = WTR{ + WTRo + WTRa = 273.7-Kips
Resisting Moment = M, = (WT, + Axial o s (Lp_Lpag) WTep Y WTrpr Y ey = 5598-Kip Rt
esisiing r-‘( ¢ a]’ 5 TRu T T Wstot Teailt T YRt Trock = 908K
QOvertuming Momenl = Mg = OM + Shear-Lp: 4848-kip-it
Mr
Factor of Safely Aclud = FS:= — =1.15
ol
Factor of Safety Required = FSreq = 1.0

OverTurning_Moment_Check := if(FS 2 FS on,"Okay” ,"No Good")

req?
QverTuming_Moment_Check = "Okay"

Foundation xmed. xmed Page 9.8-4
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FOUNDATION ANALYSIS
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Prepared by: T.J.L. Checked by: C.F.C.

Job No. 12047.CO11
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L Subject:
r‘_‘nulnl:_![:':rlﬂg
‘ ; Location:
s e w5y !
Rev. 00 4/9113
Rock Anchor Check:

Pclar Moment of [nertia =

Maximum Tension Foree =

Gross Ara d Bolt Group=

Allowvable Tension =

Check Bond Strength

Bond Sirenglh =

2 2 2
Ip= (031 “Nyg + Dgp -Naz) = 17100:in

OM-Dgp  Axal+ WT,

Togay =
Max -
o Nalot
2 2
Agi= Oy = 5.067-In
ol = AgFy = 304 Kips
Tha
= 43.4.%
all

= 131.1-kips

Condilion1 := ir(TMax < Ty, 0K ,"NG")

Condilion1 = "OK"

Bond_Strength = dypo)o Dy 7= 235Kips

TMax
Bond_Strength

55.7-%

Condilion2 = if{ Ty, < Bond_Strenglh, "OK","NG” )

Conditton2 = "OK"

Page 9.8-5




Market|Seuthern Connecticut
Cascade ID|CT43XCB 11
SECTOR 1 SECTOR 2 SECTOR 3
Split sector present Ko Ho No
£900MHz_Azimuth ] 100 270
£900MHz_Ho_of_Antennas 1 1 1
1900MHz_RADCenter{ft} 14,3 100.3 100.3
1900MHZ_Antenna Make RFS RFS RFS
1900MHz_Anterna Model APXVSPP18-C-A20 APXVSPP18-C-A20 APXVSPP18-C-A20
1900MHz_Horizontal Beamwidth [ 65 65
1900MHz_Vertical Beamwidth 5.5 5.5 5.5
THOMHZ_Antennatieight {§i1) [} ] &
1900MHz_AntennaGain(dBd) 15.9 15.9 15.9
1900MHz_F_Tilt 0 L] 0
1900MHz _M_Tilt 0 ] [1]
1900MHz_Carrier_Forecast_Year 2013 ? 2 2
1900MHz_RARH Manufacturer ALU AU ALY

S |1900MHz_RRH Madel RRH 1900 4X43 65MHz RRH 1900 4X45 65MHz RRH 1900 4X45 65MHz
Z |1500MHz_RRH Count 1 1 1
19005Hz_RRH Location Top of the Pole/Tower Top of the Pole/Tower Top of the Pole/Tower
1900MHz Combiner Model o Combiner Required Ho Combiner Required No Combiner Required
1900MHz_Top_Jumper #1_Length (RRH or Combiner-to-Antenna for TV or Maln Coax to 10 10 10
1500MHz_Top_dumper #1_Cable_Model (RRH or Combiner-to-Antenna for TT or Main LCF12-50) LCF12-50F LCF12-50)
1500MHz_Top_Jumper #2_Length {RRH to Combiner for TT if applicable, ft) H/A H/A NIA
1900MHz_Top_Jumper #2_Cable_Model (RRH to Combiner for TT {f applicable) /A H/A N/A
1900MHz_Main_{Coax_Cable_length {ft) HIA HiA HIA
1900MHz_Main_Coax_Cable_Model RIA MIA /A
19004 Hz_Bottom_Jumper #1_Length (Ground based RRH to Combiner-OR-Main Coax, ft) NfA N/A HIA
$900MHz_Bottom_Jumper #1_Cable_Model (Ground based RRH to Combiner-OR-Main NIA BiA HIA
1900MHz_Bottom_Jumper #2_Length {Ground based-Combiner to Main Coax, ft) HiA NIA HIA
TR00MHz_Bottem_Jumper #2_Cable_Model (Ground based-Combiner ta Main Coax) H/A N7A N/A
B00MHz_Azimuth 0 100 270
|sooMeEtz_Ho_of_Antennas 0 0 0
|808MHz_RADCenter(ft) 100.3 100.3 100.3
[800MHzZ_AntennaMake RFS RFS RFS
APXVSPP18-C-A20 (Shared | APXVSPP18-C-A2( (Shared | APXVSPP18-C-AZ0 (Shared
B00MHz_AntennaModel w/ £900) v/ 1900) wil 1900)
800MRz_Horizontal _Beamvidth 65 65 65
S00MHz_Yertical_Beamwidth 11.5 11.5 11.5
S00MHz_AntennaHeight {ft} ] ] ]
B0MWHz_AntennaGain (dBd) 13.4 13.4 13.4
g BOOMHz_E_Tilt 0 -8 -8
2 |S00MHZ_M_Tiit 0 0 0
B00Hz_RRH Manufacturer ALU ALLE ALU
800MHz_RRH Maodel RRH 800 MHz 250 RRH 800 MHz x50 RRH 800 MHz Zx500
E00MHz_RRH Count 1 1 1
B00MHz_RRH Location TFop of the Pole/Tower Top of the Pale/Tower Top of the Pole/Tower
200_Top_Jumper #1_Eength (RRH to Antenna for TT or Main Coax to Antenna for GM) 10 10 10
200_Top_Jumper_Cable_Model {RRH to Antenna for TT or Main Coax to Antenna for GM) LCF12-50% LCF12-504 LCFi2-5)
SMHz_Main_Coax_Cable Length (ft) HIA H/A NIA
BOOMHz_Main_Coax_Cable odel HIA HIA N/A
800_Bottom_Jumnper #1_Length {Ground based RRH to Main Coax) N/A H/A N/A
EDO_Bottom_Jumper #i_Cable_Nodel (Ground based RRH to Main Coax) NiA HIA HIA
Plumbing Scepario * 124 124 124

Cammenty

* i plumbing scenario does not maich the material received, please contact your Comstruckion Manager

11/9/2012
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Triple Band Dual Polarized Antenna, 806-1995, 65deg, 16-18dBi, 1.8m, VET 0-10de~, 0.5m Al>G capte

Product Description

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

ports in 1900 MHz and 2 ports in 800 MHz.

Features/Benefits

s Variable electrical downtilt — provides enhanced precision in controlling intercell

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

«High suppression of all upper sidelohes (Typically < 18 dB)

«Independent control of electrical downtilt for 800 and PCS bands

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

« High front-to-back ratio

Technical Specifications

fFreguency Range, MHz 806-869 1850-1995 1850-1995

Horizontal Beamwidth, deg 685 65 65

Vertical Beamwidth, deg 1.5 5.5 5.5

Electrical Downiilt, deg D-10

Gain, dBi (dBa) 15.5 (i3.4) 18.0(15.9) 18.0 (15.9)

ist Upper Sidelobe Suppression, dB, typ. @ T0° & 18° >18

Front-To-Back Ratio, dB, @ 180° = 15° >30 >27 »27

Polarization Dual pol +/-45°

Return Loss, d8 > 14

Isplation between Ports, dB >28

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

Cross Polar Discrimination (XPD) 0°, dB >15 >20 >20

Cross Polar Discrimination (XPD) + 60°, d8 >0.5 >11 >11

HBW Squint accross same band ports, © 5

Impedance, Ohms 50

Maximum Power Input, W 250

Lightning Proteclion Direct Ground

Connecler Type (6) 7-16 DIN Female

Dimensions - HxeWxD, mim {in) 1829 x 302 x178(72.0x11.8x 7

Weight w/o btg Hardvsare, kg (b} 25.8(57)

fladome Materal ASA

Radome Calor Light Grey RAL7035

Mounting Hardhware Material Digcasted Aluminum and Galvanized Steel

Mountine  rgware APMAR-2 Dawntilt Kit

AISG Systern Cable 0.5 m, included

Mounting Pipe Diameter, mm (in} 60-120 (2.4-4.7}

Mounting Hardware Weight, kg (I5) 34035

RFS The Clear Choice® APXVSPP18-C Hev: ¢ wint il ate: | 1.8.2011

Jopase Wit us on the internet at http:/fvnenesrfsworld.com Radlo Frequ
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Northeast
Utilities System

/.'//.ul'

Ms. Jennifer Gaudet
HPC Development

Sprint,

1 International Bivd.
Suite 300

Mahwah NJ

07495

107 Selden Street, Berlin, CT 06037

Northeast Utilities Service Cornpany
P.0. Box 270

Hartford, GT 06141-0270

{203) 665-5000

January 3, 2014

RE: Sprint Antenna Site, CT-43XC811, 124Quarry Rd, Trumbuli CT, structure 844.

Dear Ms. Gaudet:

Based on our reviews of the site drawings, the structural analysis and foundation review
provided by Centek Engineering, we have reviewed for acceptance this modification.

Since there are no outstanding structural issues to resolve at this time please contact Mr.

O’Brien (860-665-6987) to resolve any lease issues; once the lease amendment is secured you

may then contact Mr. John Landry directly {860-865-5425) to begin the construction

arrangements.

REF: 12047.CO11_CT43XC811-Trumbull.pdf
NV_CT43XC811_12.31.13_Final CD_S&S 1-2-14.pdf

rely,

Robert Gr
Transmission Line Engineering

T

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

Sprint Existing Facility

Site 1D: CT43XC811

NU Pole# 844 - Trumbull
124 Quarry Road
Trumbull, CT 06611

June 6, 2013

EBI Project Number: 62136523

21 B Street " Burlington, MA 01803 Tel: {781) 273.2500 Fax: (781) 273.3311
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June 6, 2013

Sprint

Attn: RF Engineering Manager

1 International Boulevard, Suite 800
Mahwah, NJ 07495

Re: Emissions Values for Site: CT43XC811 — NU Poleff 844 - Trumbull

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

All information used in this report was analyzed as a percentage of current Maximum Permissible
Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-0land ANSITEEE Std C95.1. The
FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (LW/cm?2).
The number of pW/cm?2 calculated at each sample point is called the power density. The exposure limit
for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging
Services use different frequency bands each with different exposure limits, therefore it is necessary to
report results and limits in terms of percent MPE rather than power density.

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

General populationfuncontrolled exposure limits apply to situations in which the general public may be
exposed or in which persons who are exposed as a consequence of their employment may not be made
fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore,
members of the general public would always be considered under this category when exposure is not
employment related, for example, in the case of a telecommunications tower that exposes persons in a

nearby residential area.

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square
centimeter (LW/cm?). The general population exposure limit for the cellular band is approximately 567
uW/ent®, and the general population exposure limit for the PCS band is 1000 uW/cm?®. Because each
cairier will be using different frequency bands, and each frequency band has different exposure limits, it
is necessary to report percent of MPE rather than power density.

21 B Street " Burlington, MA 01803 Tel: {781) 273.2500 ) Fax: (781)273.3311
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a
consequence of their employment and in which those persons who are exposed have been made fully
aware of the potential for exposure and can exercise control over their exposure. Occupational/controlled
exposure limits also apply where exposure is of a transient nature as a result of incidental passage through
a location where exposure levels may be above general populationfuncontrolled limits (see below), as
long as the exposed person has been made fully aware of the potential for exposure and can exercise
control over his or her exposure by leaving the area or by some other appropriate means.

Additional details can be found in FCC OET 65.

CALCULATIONS

Calculations were done for the proposed upgrades to the existing Sprint Wircless antenna facility located
at 124 Quarry Road, Trumbull, CT, using the equipment information listed below. All calculations were
performed per the specifications under FCC OET 65. All calculations were performed assuming the main
lobe of the antenna was focused at the base of the tower to present a worst case scenario. Actual values
seen from this site will be dramatically less than those shown in this report. For this report the sainple
point is the top of a 6 foot person standing at the base of the tower.

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

13 2 CDMA Carriers (1900 MHz} were considered for each sector of the proposed installation.

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

3) All radios at the proposed installation were considered (o be running at full power and were
uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC
OET Bulletin No. 65 - Edition 97-01 recoinmendations to achieve the maximum anticipated
value at each sample point, all power levels emitting from the proposed antenna installation
are increased by a factor of 2.56 to account for possible in-phase reflections from the
surrounding environment. This is rarely the case, and if 50, is never contiuuous.

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

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

21 B Street " Buriington, MA 01803 Tel: {781) 273.2500 : Fax: (781) 273.3311
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6) The antenna mounting height centerline of the proposed antennas is 100.3 feet above ground
fevel (AGL)

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

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

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

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

The anticipated Maximum Composite contributions from the Sprint facility are 25.163% (8.388% from
each sector) of the allowable FCC established general public limit considering all three sectors
simultaneously sampled at the ground level.

The anticipated coinposite MPE value for this site assuming all carriers present is 30.283% of the
allowable FCC established general public limit sampled at the ground level. This is based upon values
listed in the Connecticut Siting Council database for existing carrier emissions

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

/C/??j 7}}%/,(,

Scott Heffernan
RF Engineering Director

21 B Stroed
Burlington, MA (1803

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



