Crown Castle
C Row N 3 Corporate Park Drive, Suite 101

L - CAST L E Clifton Park, NY 12065

February 6, 2019

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

New Britain, CT 06051

RE: Request of Dish Wireless for an Order to Approve the Shared Use of an Existing
Tower at 467 South Quaker Lane, West Hartford, CT 06110
Crown Site BU: 829013
Latitude: 41° 44’ 55.59" / Longitude: -72° 43' 52.86"

Dear Ms. Bachman:

Pursuant to Connecticut General Statutes (“C.G.S.”) §16-50aa, as amended, Dish Wireless
(“Dish”) hereby requests an order from the Connecticut Siting Council (“Council”) to approve
the shared use by Dish of an existing telecommunication tower at 467 South Quaker Lane, in West
Hartford, Connecticut (the “Property”). The existing 120-foot monopole tower is owned by Crown Castle
International Corp. (“Crown Castle”). The underlying property is owned by the Church of St. Marks the
Evangelist Corporation. Dish requests that the Council find that the proposed shared use of the Crown
Castle tower satisfies the criteria of C.G.S. §16-50aa and issue an order approving the proposed shared us.
A copy of this filing is being sent to The Honorable Shari Cantor, Mayor, Town of West Hartford, Mr.
Mark McGovern, Director of Community Development for the Town of West Hartford, as well as the
property owner. :

Background

The existing Crown Castle facility consists of a 120-foot monopole tower on an 8.16-acre
parcel. T-Mobile maintains antennas at the 120-foot level, AT&T currently maintains antennas at the
110-foot level, Verizon antennas are located at the 100-foot level and Clearwire has an antenna rad
center at the 80-foot level. AT&T’s equipment is located to north west of the tower, Verizon’s
equipment shelter is located to the west of the tower, Sprint’s equipment is located to the north of the
tower.

Dish is licensed by the Federal Communications Commission (“FCC”) to provide wireless
services throughout the State of Connecticut. Dish and Crown Castle have agreed to the proposed
shared use of the 467 South Quaker Lane tower pursuant to mutually acceptable terms and conditions.
Likewise, Dish and Crown Castle have agreed to the proposed installation of equipment cabinets on
the ground on the south west side of the tower within the existing compound. Crown Castle has
authorized Dish to apply for all necessary permits and approvals that may be required to share the
existing tower.

The Foundation for a Wireless Worid.
CrownCastle.com




Melanie A. Bachman
February 6, 2019
Page 2

Dish proposes to install three (3) panel antennas, eight (8) RRUs, three (3) antenna mounts, one
(1) hybrid fiber lines and all related equipment. In addition, Dish will install a ground equipment cabinet
within a 5°x7’ concrete pad. Included in the Construction Drawings are Dish’s project-specifications for
locations of all proposed site improvements. The Construction Drawings also contain specifications for
Dish’s proposed antennas and ground work. ‘

C.G.S. § 16-50aa(c)(1) provides that, upon written request for approval of a proposed shared use,
“if the Council finds that the proposed shared use of the facility is technically, legally, environmentally
and economically feasible and meets public safety concerns, the council shall issue an order approving
such a shared use.” Dish respectfully submits that the shared use of the tower satisfies these criteria.

A. Technical Feasibility. The existing Crown Castle tower is structurally capable of supporting
Dish’s proposed improvements. The prosed shared use of this tower is, therefore, technically feasible. A
Feasibility Structural Analysis Report (“Structural Report™) prepared for this project confirms that this
tower can support Dish’s proposed loading. A copy of the Structural Report has been included in this
application.

B. Legal Feasibility. Under C.G.S. § 16-50aa, the Council has been authorized to issue order
approving the shared use of an existing tower such as the Crown Castle tower. This authority complements
the Council’s prior-existing authority under C.G.S. § 16-50p to issue orders approving the construction of
new towers that are subject to the Council’s jurisdiction. In addition, § 16-50x(a) directs the Council to
“give such consideration to the other state laws and municipal regulations as it shall deem appropriate” in
ruling on requests for the shared use of existing tower facilities. Under the statutory authority vested in
the Council, an order by the Council approving the requested shared use would permit the Applicant to
obtain a building permit for the proposed installations.

C. Environmental Feasibility. The proposed shared use of the Crown Castle tower would have
a minimal environmental effect for the following reasons:

1. The proposed installation of three (3) panel antennas, eight (8) RRUs, three (3) antenna

mounts, one (1) hybrid fiber lines will have no visual impact on the area of the tower. Dish’s

equipment cabinet would be installed within the existing facility compound. Dish’s shared use

of this tower therefore will not cause any significant change or alteration in the physical or
~ environmental characteristics of the existing site.

2. Operation of Dish’s antennas at this site would not exceed the RI emissions

standard adopted by the Federal Communications Commission (“FCC”). Included in the EME
report of this filing are the approximation tables that demonstrate that Dish’s proposed facility
will operate well within the FCC RF emissions safety standards.
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3. Under ordinary operating conditions, the proposed installation would not require
the use of any water or sanitary facilities and would not generate air emissions or

discharges to water bodies or sanitary facilities. After construction is complete the
proposed installations would not generate any increased traffic to the Crown Castle
facility other than periodic maintenance. The proposed shared use of the Crown
Castle tower, would, therefore, have a minimal environmental effect, and is

environmentally feasible.

D. Economic Feasibility. As previously mentioned, Dish has entered into an agreement with
Crown Castle for the shared use of the existing facility subject to mutually agreeable terms.
The proposed tower sharing is, therefore, economically feasible. (Please see included
authorization.) '

E. Public Safety Concerns. As discussed above, the tower is structurally capable of supporting
Dish’s full array of three (3) panel antennas, eight (8) RRUs, three (3) antenna mounts, one (1)
hybrid fiber lines and all related equipment. Dish is not aware of any public safety concerns
relative to the proposed sharing of the existing Crown Castle tower.

Conclusion

For the reasons discussed above, the proposed shared use of the existing Crown Castle tower at 467 South
Quaker Lane satisfies the criteria stated in C.G.S. §16-50aa and advances the General Assembly’s and the
Council’s goal of preventing the unnecessary proliferation of towers in Connecticut. The Applicant,
therefore, respectfully requests that the Council issue an order approving the prosed shared use.

Anne Marie Zsamba, Esq.

Real Estate Specialist

3 Corporate Park Drive, Suite 101
Clifton Park, NY 12065

(201) 236-9224
AnneMarie.Zsamba@crowncastle.com

Sincerely,

The Foundation for a Wireless World.
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Attachments;

Tab 1: Exhibit-1: Compound plan and elevation depicting the planned changes
Tab 2: Exhibit-2: Structural Modification Report
Tab 3: Exhibit-3: General Power Density Table report (RF Emissions Analysis Report}

Copies to:

The Honorable Shari Cantor
Town of West Hartford

50 South Main Street

West Hartford, CT 06107

Mr. Mark McGovern

Director of Community Development
Town of West Hartford

50 South Main Street

West Hartford, CT 06107

Church of Saint Marks the Evangelist Corp.
1088 New Britain Avenue
West Hartford, CT 06110-2426

The Foundation for a Wireless World.
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After printing this label:

1. Use the 'Print' button on this page to print your label to your laser or inkjet printer.

2. Fold the printed page along the horizontal line.

3. Place label in shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned.

Warning: Use only the printed original label for shipping. Using a photocopy of this label for shipping purposes is fraudulent and could result in
additional billing charges, along with the cancellation of your FedEx account number.

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx will not
be responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery,misdelivery,or misinformation,
unless you declare a higher value, pay an additional charge, document your actual loss and file a timely claim.Limitations found in the current FedEx
Service Guide apply. Your right ta recover from FedEx for any loss, including intrinsic value of the package, loss of sales, income interest, profit,
attorney's fees, costs, and other farms of damage whether direct, incidental,consequential, or special is limited to the greater of $100 or the
authorized declared value. Recavery cannot exceed actual documented loss.Maximum for iterns of extraordinary value is $1,000, e.g. jewelry,
precious metals, negotiable Instruments and other items fisted in our ServiceGuide. Written claims must be filed within strict time limits, see current
FedEx Service Guide.
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After printing this label:

1. Use the "Print' buiton on this page to print your label to your laser or inkjet printer.

2. Fold the printed page along the horizantal line.

3. Place label in shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned.

Warning: Use only the printed original label for shipping. Using a phatocopy of this label for shipping purposes Is fraudulent and could result in
additional billing charges, along with the cancellation of your FedEx account number.
Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx will not
be responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery,misdelivery,or misinformation,

unless you declare a higher value, pay an additional charge, document your actual loss and file a timely claim.Limitations found in the current FedEx

Service Guide apply. Your right to recover frem FedEx for any loss, including intrinsic value of the package, loss of sales, income interest, profit,
attorney's fees, costs, and other forms of damage whether direct, incidental,consequential, or special is limited to the greater of $100 or the
authorized declared value. Recovery cannot exceed actual documented loss.Maximum for items of extraordinary value is $1,000, e.g. jewelry,

precious metals, negotiable instruments and other items listed in our ServiceGuide. Written claims must be filed within strict time limits, see current

FedEx Service Guide.
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After printing this label:

1. Use the 'Print’ button on this page to print your label to your laser or inkjst printer.
2. Fold the printed page along the harizontal line. ‘
3. Place label in shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned. !

Warning: Use only the printed original label for shipping. Using a photocapy of this label for shipping purposes is fraudulent and could result in
additional billing charges, along with the cancellation of your FedEx account number.

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx will not
be responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery,misdelivery,or misinformation,
unless you declare a higher value, pay an additional charge, document your actual loss and file a timely olaim.Limitations found in the current FedEx
Service Guide apply. Your right to recover from FedEx for any loss, including intrinsic value of the package, loss of sales, income interest, profit,
attorney's fees, costs, and other forms of damage whether direct, incidental consequential, or special is limited to the greater of $100 or the
authorized declared value. Recavery cannot exceed actual documented loss.Maximum for items of extraordinary value is $1,000, e.g. jewelry,
precious metals, negotiable instruments and other items listed in our ServiceGuide. Written claims must be filed within sfrict ime limits, see current
FedEx Service Guide.




CROWN 3530 Toringdon Way Suite 300 Prone: (104) 405-6565
- ; wenw.crowncaslig.com

C ASTLE Charlotte, NC 28277

November 21, 2018

SAINT GIANNA (BERETTA MOLLA) PARISH CORP
1088 NEW BRITAIN-AVENUE
WEST HARTFORD, CT 06110-2426

RE: Letter of Authorizaticn
Site ID: 859013
Site Name: WEST HARTFORD/1-84/X43
Site Address: 467 South Quaker Lane (Church of St. Mar k), West. Haitford, CT 06110

Dear SAINT GIANNA (BERETTA MOLLA) PARISH COREP:
DISH.NETWORK has proposed adding (3) antennas; adding (5) RRU's, and adding (12) lines.

Please allow this letter to serve as notification that DISH NETWORK has contracted with T-MOBILE
USATOWER LLC (a subsidiary of Crown Castle) to provide services related tolocal government zoning
and permitting. T-MOBILE USA TOWER LLC is working with DISH NETWORK to manage this
process.

This letter of authorization is-required by CT - TOWN OF WEST HARTFORD for DISH NETWORK to
apply forits building pernnt/aonmg approvals which are required for the modification of their existing
telecommunications equipment.

This letter neither overrides nor changes your current lease with T-MOBILE USA TOWER LLC.
Please execute this letter of authorization where indicated below, thus granting your-aunthorization for
this application and send the original to Sean Dempsey using the self-addressed, stamped, envelope
included in this mailing, or the email listed below.

Thank you for your contintied eooperation with T-MOBILE USA TOWER LLC.

Sineerely,

Sean Dempsey

Real Estate. Specialist

Phone: (704) 405-6565 / E-mail: Sean. DempseyOcmwncast]L com

Approved By:

Name: :rOf}EPH DEV”\JE
pater 29 NOVEMBER 2018

Signature: /QMQ E_,Q,UJJ/LQ_,

Print Name: UJGSdP + DEV, M E




TOWN PLAN AND ZONING
Ji  COMMISSION

CERTIFIED MAIL

March 10, 2000

Dennis Brown

Ominipoint Communications, Inc.
100 Filley Street

Bloomfield, CT 06002

SUBJECT: 457 South Quaker Lane — SUP #893

Dear Mr. Brown:

At its regular meeting of March 6, 2000 the West Hartford Town Plan and Zoning
Commission gave consideration to the following item:

457 South Quaker Lane — St. Mark’s Church — Application (SUP #893) of the
Archdiocese of Hartford, R.O., Omnipoint Communications, Inc., Dennis Brown of
Omnipoint and Agent for Special Use Permit application. Omnipoint Communications,
Inc. proposes to erect a 120 foot tall telecommunications monopole behind St. Mark’s
Rectory and abutting the right-of-way for Interstate 84, The 120 foot monopole would
provide location for Omnipoint antenna and co-location for two other carriers. At the
base of the monopole would be an equipment box the size of two filing cabinets. The site
would be surrounded by a chain link fenced area, 50° x 50°, with security gate and
landscape buffering. (Submitted for TPZ receipt on February 7, 2000. Suggest required
public hearing be scheduled for March 6, 2000. Required TPZ public hearing scheduled
for March 6, 2000.)

R-6 ZONE

After a review of the application and its related exhibits and after consideration of staff
technical comments and the public hearing record, the TPZ acted by majority vote
(Motion/Keams; Second/Kappes) (Kappes seated for Wirth) to CONDITIONALLY
APPROVE the subject application. During its discussions and deliberations on this
matter, the Commission made the following findings:

1.

2.

The landscape plan shail be revised to substitute the proposed hemlocks with
Austrian Pines. The landscape plan shall provide the number, type and size
of all proposed plantings.

As required by Section 177.16.7D(4) Teleccommunication towers and
antennas of the West Hartford Code of Ordinances the applicant shall make
payment to the “Td¥%& Abandonment Fund”. The applicant shall provide to
the Town of West Hartford a statement setting forth the estimated cost of
construction for the approved antennas, ancillary facilities and supporting

TOWN OF WEST HARTFORD

structure, together with a payment equal to 5% of the estimated cost of the

TOWN OF WEST HARTFORD 50 SOUTH MAIN STREET
WEST HARTFORD, CONNECTICUT 06107-2431
{860) 523-3123 FAX: (860) 523-3200

all

&y Printed on Recycled Paper




construction. The payment shall be deposited to the Tower Abandonment
Fund.

3. The proposed Special Use Permit will comply with the finding requirements
of Section 177-42A(5a & 5b) of the West Hartford Code of Ordinances.

You should now contact the Planning Staff to discuss the submission requirements for
your plans. A ten dollar ($10) filing fee is required to file a notice of approval on the
West Hartford Land Records. My staff will happy to assist you in completing these
requirements. The TPZ approval is not final until the legal requirements for filing are
completed. The effective date of approval is March 31, 2000.

If you have questions, please feel free to call the Planning Staff at 523-3123,

Very truly yours,

Donald R. Foster
Town Planner

C: Ronald Van Winkle, Director of Community
Kevin O’Connor, Corporation Counsel
Norma Cronin, Town Clerk

William Farrell, Town Engineer
Subject TPZ File

45750qkr-Mar0d




Town of West Hartford, CT

June 22, 2016

CT111178 parcel map
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- TOWER OWNER SITE 1©:
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PLATFORM DETAILS
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Date: December 06, 2018 .
Denice Nicholson . Crown Castle
2000 Corporate Drive
Canonsburg, PA 15317

Crown Castle
3 Corporate Park Drive, Suite 101
(724) 416-2000

Clifton Park, NY 12065
Structural Analysis Report

Subject:;

Carrier Designation: DISH Network Co-Locate
Carrier Site Number: CT0O100003A
Crown Castle Designation: Crown Castle BU Number: 829013
Crown Castle Site Name: WEST HARTFORD/-84/X43
Crown Castle JDE Job Number: 545209
Crown Castle Work Order Number: 1663144
468466 Rev. 3

GCrown Castle Order Number:
1663144

Crown Castie Project Number:

Engineering Firm Deslignation:
467 South Quaker Lane (Church of St. Mark),

Site Data:
West Hartford, Hartford County, CT
Latitude 41° 44' 55.59", Longitude -72° 43° 52.86"

119.083 Foot - Monopole Tower

Dear Denice Nicholson,
Crown Castle is pleased to submit this “Structural Analysis Report” to determine the structural integrity of the

above mentioned tower.
The purpose of the analysis is to determine acceptability of the tower stress level. Based on our analysis we

have determined the tower stress level for the structure and foundation, under the following load case, to be:
| Sufficient Capacity

LC7: Proposed Equipment Configuration
This anélysis utilizes an ultimate 3-second gust wind speed of 125 mph as required by the 2018 Connecticut
State Building Code. Applicable Standard references and design criteria are listed in Section 2 - Analysis

Criteria.
Structural analysis prepared by: Daniel Chen / RTC
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119.083 Ft Monopole Tower Structural Analysis

Project Number 1663144, Order 468466, Revision 3

This tower is a 119.083 ft. Monopole tower designed by Pirod Manufactures Inc.

1) INTRODUCTION

modified multiple times in the past to accommodate additional loading.

December 06, 2018
. CCl BU No 829013

Page 3

The tower has been

2) ANALYSIS CRITERIA
TIA-222 Revision: TIA-222-H
Risk Category: 1]
Wind Speed: 125 mph
Exposure Category: C
Topographic Factor: 1
Ice Thickness: 2in
Wind Speed with Ice: 50 mph
Seismic Ss: 0.181
Seismic $1: 0.084
Service Wind Speed: 60 mph
Table 1 - Proposed Equipment Configuration
Center
Mounting| _ Line Nur:fber Antenna Antenna Model ﬂ;l ?el:::' I:.?r?:
Level (ft) | Elevation Ant Manufacturer Li Size (i
(ft) ntennas ines ize (in)
3 comba telscom ODI2-065R1 gzé-eGQ w/ Mount
920.0 90.0 3 ericsson RADIO 0208 1 7/8
2 ericsson RADIO 4415
1 tower mounts Side Arm Mount [SO 201-3]
Table 2 - Other Considered Equipment
Center '
Mounting| _ Line Nur:fber Antenna Antenna Model I:;J ane:)e?::. Ii?::l '
Level (ft) | Elevation Manufacturer . ; .
(f) Antennas Lines |Size {in) |-
3 ericsson AIR -32 BZAIE%AA w/ Mount
ipe
3 erlcsson AIR 3246 B66 w/ Mount Pipe
3 ericsson KRY 112 144/
1200 | 1200 3 ericsson KRY 112 14472 Z o
3 ericsson RADIO 4449 B12/B71
APXVAARRZ24_43-U-NA20 w/
3 rfs celwave Mount Pipe
1 tower mounts Platform Mount [LP 404-1]
1 andrew VHLP2-18
. 0
1150 15 1 tower mounts Side Arm Mount [SO 102-3] 1 12
1 andrew SBNH-1D&5685C w/ Mount Pipe
1 cci antennas TF’A—SSR-LCUL{UU-HB w/ Moqnt 2 2/8
Pipe 2 7118
110.0 110.0 6 cci antennas TPX-070821 2 3/4
3 ericsson RRUS 11 12 1—5/8.
3 ericsson RRUS 32 1 | Condult
3 ericsson RRUS 32 B2
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119.083 Ft Monopole Tower Structural Analysis CCI BU No 828013
Project Number 1663144, Order 468466, Revision 3 Page 4
_ Center
. . Number Number| Feed
Tg:;t;?t? El ::: on of M a?rTuthZ:‘:re r Antenna Model of Feed | Line
) - Antennas Lines |Size (in)
5 kmw AM-X-CD-16-65-00T-RET w/ .
communications Mount Pipe
powerwave
3 technologies 1001983
powerwave
8 technologies 7020.00
powerwave .
3 technologies 7770.00 w/ Mount Pipe
powerwave
6 technologies LGP21401
2 guintel technology QS866512-3 wf Mount Pipe
2 raycap DC6-48-60-18-8F
1 tower mounts Miscellaneous [NA 507-1]
1 tower mounts Platform Mount [LP 712-1]
3 alcatet lucent RRH2X60-PCS
3 alcatel lucent RRM2x80-700
3 alcatel lucent RRHM2x60-AWS
BXA-80063-4BF-EDIN-X w/
3 amphenol Mount Pipe
1000 | 100.0 2 andrew LNX“6514D§;;":M w/Mount 44 | 4.5/
BXA-70063-8CF-EDIN-O w/
1 antel Mount Pipe
6 commscope SBNHH-1D658 w/ Mount Pipe
2 rfs celwave DB-T1-8Z-8AB-0Z
1 tower mounts Platform Mount [LP 403-1]
83.0 1 andrew VHLP2-23
6 alcate! lucent 800MHZ 2X50W RRH
81.0 3 alcatel lucent | PCS 1900MHZ 4X45W-85MHZ 1 5/16
80.0 ' 3 commscope NNVV-65B-R4 w/ Mount Pipe ; 1";%
3 nokia AAHC w/ Mount Pipe 1 Conduit
80.0 1 clearwire CW JUNCTION BOX
) 1 site pro VFA10-HD3L4NP
3) ANALYSIS PROCEDURE
Table 3 - Documents Provided
Document Remarks Reference Source
4-GEOTECHNICAL REPORTS TEP 3636697 CCISITES
A-TOWER FOUNDATION .
DRAWINGS/DESIGN/SPECS TEP (Mapping) 3636698 CCISITES
4-TOWER MANUFACTURER .
i DRAWINGS Pirod 3525378 CCISITES
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119.083 Ft Monopaole Tower Structural Analysis CCI BU No 828013
Project Number 1663144, Order 468466, Revision 3 Page 5
Document Remarks Reference Source
4-TOWER REINFORCEMENT
DESIGN/DRAWINGS/DATA TEP 5650111 CCISITES
4-TOWER REINFORCEMENT
DESIGN/DRAWINGS/DATA Natcomm 3525386 CCISITES
4-POST-MODIFICATION
INSPECTION SGS 5852136 CCISITES
4-POST-MODIFICATION
INSPECTION Natcomm 3974228 CCISITES

3.1) Analysis Method

tnxTower (version 8.0.4.0), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various loading cases.
Selected output from the analysis is included in Appendix A.

3.2) Assumptions

1} Tower and structures were built and maintained in accordance with the manufacturer's

. specifications.

2)  The configuration of antennas, transmission cables, mounts and other appurtenances are as

specified in Tables 1 and 2 and the referenced drawings.

~ This analysis may be affected if any assumptions are not valid or have been made in error. Crown
Castle should be nofified to determine the effect on the structural Integrity of the tower.

4) ANALYSIS RESULTS
Table 4 - Section Capacity (Summary)
Section Component " et Critical SF*P_allow % . .
No. Elevation (ft) | “Type 3!ze Element P (K} ) Capacity Pass / Fail
L1 119.083 - Pole TP26x22.13025 | A 876 | 153396 | 22.1 Pass
101.083 it : ' "
12 10;‘3-6?23 - Pole TP34.063x24.873x0.313 2 | 2160 | 247552 | 586 Pass
66.5 -
L3 42 6333 Pale TP41.75%32.458x0.375 3 3053 | 382055 6.5 Pass
L4 32.8333-0 Pole TP49.063x39.848x0.375 4 4283 | 412652 78.7 Pass
Summary
Pole (L4} 78.7 Pass
Rating = 78.7 Pass
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119,083 Ft Monaopole Tower Structural Analysis CC! BU No 829013
Profect Number 1663144, Order 468466, Revision 3 Page 6
Table 5§ - Tower Component Stresses vs. Capacity — LC7
Notes Component Elevation {ft) % Capacity Pass / Fail

1 Anchor Rods [ 95.0 Pass

1 Base Plate 0 96.4 Pass

1 Base Foundation Structure 0 63.6 Pass

1 Base Foundation Soil Interaction 0 91.0 Pass

Structure Rating (max from all components) = 96.4%

Notes:

1

See additional documentation in “Appendix C - Additional Calculations” for calculations supporting the % capacity

consumed.

4.1) Recommendations

The tower and its foundation have sufficient capacity to carry the proposed load configuration.

modifications are required at this time.
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MATERIAL STRENGTH

GRADE Fy

Fu GRADE |

Fy |

Fu

A572-65 85 ksl

80 ksi

in thickness with height.
. Tower Risk Category Il

. TIA-222-H Annex S
. TOWER RATING: 78.7%

wo~lh WA

ALL REACTIONS
ARE FACTORED

SHEA

10K

AXIAL
B4K

MOMENT
037 kip-ft

TORQUE 0 kip-ft

50 mph WIND - 1.700 in ICE

SHEA

MK

AXIAL
43K

MOMENT
3204 kip-ft

TORQUE 1 kip-ft

REACTIONS - 125 mph WIND

TOWER DESIGN NOTES

. Tower is located in Hartford County, Connecticut.

. Tower designed for Exposure C to the TIA-222-H Standard.
. Tower designed for a 125 mph basic wind in accardance with the TIA-222-H Standard.

. Tower is also designed for a 50 mph basic wind with 1.70 in ice. lce is considered to increase

. Deflactions are based upon a 60 mph wind.

. Topographic Category 1 with Crest Height of 0.00 #

The Pathway te Possible

Phone: (724) 416-2000
FAX:

Code: T|A-222-H

Bete: 12/05/18

Crown Castle [ BU# 829013
(f gﬁg‘l‘.ﬁ{g 2000 Corporate Drive |Gt _ _
ot Canonsburg, PA 15317 Cllent: esrown Castle |27 b Danjel Chen |APP¢:
! Seals:

Path: -
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Tower Input Data

The tower is a2 monopole,

This tower is designed using the TIA-222-H standard.

The following design criteria apply:
3) Tower is located in Hartford County, Connecticut.
4) Tower base elevation above sea level: 112.00 ft.
5) Basic wind speed of 125 mph.
6) Risk Category Il. '
h Exposure Category C.

8) Simplified Topographic Factor Procedure for wind speed-up calculations is used.

£)] Topographic Category: 1.

10) Crest Height 0.00 ft.

11) Nominal ice thickness of 1.700 in.

12) Ice thickness is considered to increase with height.
13) lce density of 56 pef.

14) A wind speed of 50 mph is used in combination with ice.

15) Temperature drop of 50 °F.

16) Deflections calculated using a wind speed of 60 mph.
17) TIA-222-H Annex S, , '

18) A non-linear (P-delta) analysis was used.

19) Pressures are calculated at each section.

20) Stress ratio used in pole design is 1.05.

21) Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are

not considered.

Options

Distribute Leg Loads As Uniform
Assume Legs Pinhed

4 Assume Rigid Index Plate

N Use Clear Spans For Wind Area
Use Clear Spans For KL/
Retension Guys To Initial Tension

Consider Moments - Legs
Consider Moments - Horizontals
Conslder Moments - Diagonals
Use Moment Magnification
Use Cade Stress Ratios

Y Use Cade Safety Factors - Guys

Escalate lce v Bypass Mast Stability Checks
Always Use Max Kz { Use Azimuth Dish Coefficients
Use Special Wind Profile Y Project Wind Area of Appurt.

Include Bolts In Member Capacity

Leg Bolts Are At Top Of Section
Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided})
SR Members Have Cut Ends

SR Members Are Concentric

Autocalc Torque Arm Areas

Add I1BC .6D+W Combination

¥ Sort Capacity Reports By Component
Ttiangulate Diamond Inner Bracing
Treat Feed Line Bundles As Cylinder
lgnore KL/ry For 80 Deg. Angle Legs

Use ASCE 10 X-Brace Ly Rules
Caloulate Redundant Bracing Forces
Ignore Redundant Members in FEA
SR Leg Bolts Resist Compression
All Leg Panels Have Same Allowable
Offset Girt Al Foundation
Consider Fead Line Torque
Include Angle Block Shear Check
Use TIA-222-H Bracing Resist.
Exemption
Use TIA-222-H Tengsion Splice
Exemption

Poles
Include Shear-Torsion Intetaction
Always Use Sub-Critical Flow
Use Top Mounted Sackets
Pole Without Linear Attachments
Pole With Shroud Or No
Appurtenances
Cutside and Inside Corner Radii Are
Known

Tapered Pole Section Geometry

Section  Elevation Section Splice Number :f'op Bottomn Walf Bend Pole Grade
' Length Length of Diameter Diameter Thickness Radius
ft ft ft Sides in in in in
Lt 119.08-101.08 18.00 2917 18 22130 26.000 0.250 1.000 ABT2-65
(65 ksi}
L2 101.08-66.50 37.50 3.833 18 24.873 34,083 0.313 1.250 AS72-65

tnxTower Report - version 8.0.4.0
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119.083 Ft Monapole Tower Structural Analysis CCl BU No 829013
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Section  Elevation Section Splice Number Top Bottom wall Bend Pole Grade
Length Length of Diameter Diameter Thickness Radius
ft ft ft Sides in in in in
(65 ksi)
L3 66.50-32.83 37.50 4.667 18 32,498 41.750 0.375 1.500 A572-65
(65 ksi)
L4 32.83-0.00 37.50 18 39.849 49.063 0.375 1.500 ABT2-65
{65 ksl)
Tapered Pole Properties
Sscfion  Tip Dia. Area { r c ic J a w w/t
in in? in* in in in® in’ in? in
L1 22.433 17.362 1050.080  7.767 11.242 93.407 2101.561 8.683 3.455 13.82
26.363 20433 1711654 9141 13.208 129.502 3425.561 10.218 4.136 16.544
L2 25.934 24.361 1856.528  8.710 12,635 146.930 3715500 12,183 3.828 12.248
34.540 33476 4817433  11.881 17.304 278404 9641206  16.741 5445 17.424
L3 33.902 38,235 4984583  11.404 16,509  301.930 9975724  19.121 5.060 13.492
42.338 49.247 10850982 14.088 21.209 502,192 21315979 24.628 6.688 17.835
L4 41.570 46.984 9249.061 14.013 20,243  456.899 18510203 23.496 6.353 16.842
49.762 57.950 17355138 17.284 24.924  696.320 34733112  28.981 7.975 21.267
Tower Gusset Gusset Gussef GradeAdjust Factor  Adjust, Welght Mult. Double Angle Doubie Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt  Siitch Boit  Stifch Bolt
{per face) Ar Spacing Spacing Spacing
Diagonals  Horizontels Redundants
ft 12 in ‘ in in in
L1 119.08- 1 1 1
101.08
12 101.08- 1 1 1
86.50
L3 86.50- 1 1 1
32.83
L4 32.83-0.00 1 1 1
Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description Seotor Exclude Componen Placement Total  Number StartEn Width or Perimete Welght
' From f Number Per Row d Diamste v
Torque Tvpe it Pasition .- r pif
Calculation in in
Safety Line 3/8 B No Surface Af  119.00 - 1 1 0250 0.000 0750 0220
{Caha) 0.00 0.250
LDF7-50A(1-5/8) A No Surface Af  119.08 - 2 2 0500 0000 3.980 0.820
{CaAa) 0.00 0.500
EC4-50(1/2") B No Surface Af 115.00- 1 1 0.250 0.000 1260  0.16Q
(CaAa) 80.00 0.250
LDF7-50A(1-5/8"} c No Surface Af  100.00- 3 3 0000 0.000 3.960 0820
{CaAa) 0.00 0.000
2" Flexible Conduit B No Surface Af  80.00 - 2 2 0.250 0.000 4.000 0.340
{CaAa) 0.00 0.250
**Level 90"
DSHYBKIT-18612- A No Surface Af  90.00 - 1 1 0000 0000 1750  1.240
XHXM(7/8) (Caha) 0.00 0.020

wkhh

Feed Line/Linear Appurtenances - Entered As Area

tnxTower Report - version 8.0.4.0
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Description Face Aliow Exclude Componen  Placement Total Cahs Weight
or Shield  From t Number
Leg Torque Type ft P/t pif
Calculation
i*120i¢*
LDF7-50A(1-5/8) A No No Inside Pole 119.08-0.00 10 No lce 0.00 0.820
‘ 172" lce 0.00 0.820
1" lce 0.00 0.820
2" Ice 0.00 0.820
MLC HYBRID A No No CaAa (Out 119.08 - 0.00 2 No lce 0.00 0.983
6POWER/12FIBE Of Face) 112" Ice 0.00 2.205
R{1-1/2} 1"lce 0.00 4.038
2" lee 0.00 9.536
AEk 110! Arkede
LDF7-50A(t-5/8") C No No Inside Pole 110.00 - 0.00 12 No lce 0.00 0.820
172" Iee 0.00 0.820
1" lce 0.00 0.820
2" lce 0.00 0.820
WR-VG1025T- c No No Insice Pole 110.00 - 0.00 2 No lce 0.00 0.201
BRDA( 7/16") 1/2" Ice 0.00 0.201
1" lce 0.00 0.201
2" lce 0.00 0.201
FB-L98B-002- o] No No Inside Pole 110.00 - 0.00 1 No lce 0.00 0.065
XXX(3/8) 12" e 0.00 0.065
1" lce 0.00 0.065
2" lce 0.00 0.065
3" Flexible Conduit C No Ne inside Pole 110.00 - 0.00 1 No lce 0.00 1.040
1/2" loe 0.00 1.040
1"lece 0.00 1.040
2" lee 0.00 1.040
WR-VE86ST- c No No Inside Pole 110.00-0.00 2 No lce 0.00 0.584
BRO(3/4) 1/2" lce 0.00 0.584
1" lca 0.00 0.584
2" s 0.0¢ 0.584
FB-1.98B-034- c Ne No Inside Pole 110.00 - 0.00 1 No lce 0.00 0.057
XXX(3/8) 142" lee 0.00 0.057
1" lce 0.00 0.057
2" lce 0.00 0.057
i*f 115' ik
EC4-50(1/2") B No No CaAa (Out  80.00-0.00 1 No lce 0.00 0.160
Cf Face) 112" Ice 0.00 0.850
1" lce 0.00 2151
2" loe 0.00 6.586
dededr 100! Ll
LDF7-50A(1-5/8") C No No Inside Pole 100.00-0.00 11 No lce 0.00 0.820
1/2" Ice 0.00 0.820
1" lce 0.00 0.820
2" |ce 0.00 0.820
e 80' fhh
9207(5/16") B No No Inside Pole  80.00 - 0.00 1 No lce 0.00 0.600
' 172" lee 0.00 0.600
1" lce 0.00 0.600
2" lce 0.00 0.600
HB158-21U6M48- B No No Inside Pole  80.00 - 0.00 3 No lee 0.00 2.390
30F(1-5/8) 12" lee 0.00 2.390
1" ice 0.00 2.390
2" lce 0.00 2.390
MLCBC-06C- B No No Inside Pole  0.00 - 0.00 1 No lee 0.00 1.520
008R-008R(1-1/2) 1/2" Ice 0.00 1.520
1" lce Q.00 1520
2" [ce 0.00 1.520

ki

Feed Line/Linear Appurtenances Section Areas
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119.083 Ft Monopole Tower Structural Analysis CCI BU No 822013
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Tower Tower Face Ar Ar Caha Caha Welght
Sectio Elevation in Face Out Face
n ft 2 2 bisd sl K
L1 119.08-101.08 A 0.000 0.000 0.000 0.000 0.21
B 0.000 0.000 0,000 0.000 0.01
o 0.000 0.000 0.000 0.000 0.11
L2 101.08-66.50 A 0.000 0.000 0.000 0.000 0.44
B 0.000 0.000 0.000 0.000 0.13
Cc 0.000 0.000 0.000 0.000 0.82
L3 66.50-32.83 A 0.000 0.000 0.000 0.000 0.44
B 0.000 0.000 0.000 0.000 0.30
c 0.000 0.000 0.000 0.000 0.81
L4 32.83-0.00 A 0.000 0.000 0.000 0.000 043
B 0.000 0.000 0.000 0.000 0.29
Cc 0.000 0.000 0.000 0.000 0.79
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face lce Ar AF Cala Cafa Weight
Sectio Elevation or Thickness In Face Qut Face
n ft Lag in i f? i isd K
L1 119.08-101.08 A 1.817 0.000 0.000 0.000 0.000 0.65
B 0.000 0.000 12.206 0.000 0.20
c 0.000 0.000 0.000 0.000 0.11
L2 101.08-66.50 A 1.865 0.000 0.000 9.011 0.000 1.44
B 0.000 0.000 21.345 0.000 0.86
c 0.000 0.000 0.000 0.000 1,10
L3 66.50-32.83 A 1770 0.000 0.000 12.555 0.000 1.45
B 0.000 0.000 12.555 0.000 0.95
c 0.000 0.000 0.000 - 0.000 1.08
L4 32.83-0.00 A 1.585 0.000 0.000 11.622 0.000 1.34
B 0.000 0.000 11.622 0.000 0.88
C 0.000 0.000 0.000 0.000 1.03
Feed Line Center of Pressure
Section Elevation CPx CPz CPx CPz
Ico Ice
ft in in in in
L1 119.08-101.08 0.000 0.000 2108 1.033
L2 101.08-66.50 0.000 0.000 1.039 0.420
L3 66.50-32.83 0.000 0.000 0.161 -0.052
L4 32.83-0.00 0.000 0.000 0.168 -0.052

Mote: For pole sections, center of pressure calculations do not consider feed line shielding.

Shielding Factor Ka

Tower Feed Line Description Feed Line Ka Ka
Section | Record No. Segment No Ice fce
Efev.
L1 1 Safety Line 3/8 101.08 - 1.0000 1.0000
119.00
L1 5 LOF7-50A(1-5/8) 101.08 - 1.0000 1.0000
119.08
L1 18 EC4-50{1/2"} 101.08 - 1.0000 1.0000
115.00
L1 21 LDF7-50A(1-5/8") 101.08 - 1.0000 1.0000
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Tower | FeedLine Description Feed Line Ka Ka
Section | Record No. Segment No lce Ice
Elev.
100.00
i1 32 2" Flexible Conduit 101.08 - 1.0000 1.0000
80.00
L1 37 DSHYBKIT-18612- 101.08 - 1.0000 1.0000
XXM(718) 90.00
L2 1 Safety Line 3/8 66.50 - 1.0000 1.0000
101.08
L2 5 LDF7-50A(1-5/8) £6.50 - 1.0000 1.0000
101.08
1.2 21 LDF7-50A(1-5/8") 66.50 - 1.0000 1.0000
100.00
L2 32 2" Flexible Conduit 66.50 - 1.0000 1.0000
80.00
L2 37 DSHYBKIT-18612- 66.50 - 1.0000 1.0000
XXM(7/8) 90.00
L3 1 Safety Line 3/8 32.83 - 1.0000 1.0000
66.50
L3 5 LDF7-50A(1-5/8) 32.83- 1.0000 1.0000
66.50
L3 21 LDF7-50A(1-5/8") 32.83 - 1.0000 1,0000
66.50
1.3 32 2" Flexible Conduit 3283~ 1.0000 1.0000
66.50
L3 37 DSHYBKIT-18612- 32.83 - 1.0000 1.0000
XXM(7/8) 66.50
Discrete Tower Loads
Description Face  Offset Offsefs:  Azimuth  Placement CaAa Caha Weight
or Type Horz  Adjusimen Front Side
Leg Lateral f
Vert
ft ff f fnd K
ﬂ Ll
ft
“eve! 120™
AIR -32 B2A/BEEAA w/ A From Leg 4.00 0.000 120.00 No lce 6.75 6.07 0.15
Mount Pipe 0.000 2 7.20 6.87 0.21
0.000 lce 7.65 7.58 0.28
1" lce 8.57 9.06 0.44
2" lee
AIR -32 B2A/BESAA wf 8 From Leg 4.00 0.000 120.00 No lce 6.75 6.07 0.15
Mount Pipe 0.000 12" 7.20 6.87 0.21
0.000 lce 7.65 7.58 0.28
1" lce 8.57 9.06 0.44
2" lce
AIR -32 B2A/BEGAA w/ c From Leg 4.00 0.000 120.00 No lce 6.75 6.07 0.15
Mount Pipe 0.000 : 172" 7.20 6.87 0.21
0.000 ice 765 7.58 0.28
1" lee 8.57 0.06 0.44
‘ 2" lce
AIR 3246 B66 w/ Mount A From Leg 4.00 0.000 120.00 No lee 8.18 6.56 0.20
Pipe 0.000 12 8.66 7.39 0.27
0.000 lee 9.12 8.13 0.35
1" lce 10.09 9.65 0.53
2" lce
AIR 3246 B66 wf Mount B From Leg 4.00 0.000 120.00 No lce 8.18 6.56 0.20
Pipe 0.000 172" 8.66 7.39 0.27
0.000 lce 9.12 8.13 0.35
1" lce 10.09 9.65 0.53
2" fee
AIR 3246 B66 w/ Mount c From Leg 4.00 0.000 120.00 No Ice 8.18 6.56 0.20

tnxTower Report - version 8.0.4.0
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Description Face  Offset Offsets;  Azimuth Placement Caha Cafla Weight
or Type Horz  Adjusimen Front Side
Leg Lateral t
Vert
ff ft i 2 K
ft -]
N ft

Pipe 0.000 12" B.66 7.39 0.27
0.000 lee 9.12 8.13 0.35
1"lce  10.09 9.65 0.53

2" Ice
APXVAARR24_43-U-NA20 A  FromLeg 4.00 0.000 120.00 Nolce 2048 11.02 0.16
w/ Mount Pipe 0.000 12" 21.23 12.55 0.30
0.000 lee 21.99 14.10 0.44
1"lce  23.44 16.45 0.78

2" lce
APXVAARR24_43-U-NA20 B  Fromleg 4,00 0.000 120.00 Nolce 2048 11.02 0.18
wi Mount Pipe 0.000 172" 21.23 12.55 0.30
0.000 lce 21.99 14.10 0.44
1"lee  23.44 16.45 0.78

2" lce
APXVAARR24_43-U-NA20 C  FromlLeg 4.00 0.000 120.00 Nolce 2048 11.02 0.16
wf Mount Pipa 0.000 142" 21.23 12.55 0.30
0.000 lee 2199 14.10 0.44
1"lce 2344 16.45 0.78

2" |ce
KRY 112 144/1 A Fromleg 4,00 0.000 120.00 Nolece  0.35 0.17 0.01
0.000 1/2" 0.43 0.23 0.01
0.000 lce 0.51 0.30 0.02
1" lea 0.70 0.46 0.03

2" lee
KRY 112 144/1 B FromLeg 4.00 0.000 120.00 Nolce 0.35 0.17 0.0%
0.000 12" 0.43 0.23 oM
0.000 lce 0.51 0.30 0.02
1"lce 0.70 0.48 0.03

2" |ce
KRY 112 14411 C  FromlLeg 4.00 0.000 120.00 Noice  0.35 0.17 0.01
0.000 1/2" 043 0.23 0.01
0.000 lce 0.51 0.30 0.02
1" lee 0.70 0.46 0.03

2" lce
KRY 112 144/2 A FromLeg 4.00 0.000 120.00 Nolce  0.48 0.23 0.01
0.000 172" 0.57 0.30 0.01
0.000 lce 0.66 0.38 0.02
1" lce 0.88 0.55 0.04

2" joe
KRY 112 144/2 B  From Leg 4.00 0.000 120.00 Nolce 048 0.23 0.1
0.000 142" 0.57 0.30 0.01
0.000 lee 0.66 0.38 0.02
1" 1ce 0.88 0.55 0.04

2" lce
KRY 112 144/2 ¢  Fromleg 4.00 0.000 120.00 Nolce 048 023 0.01
0.000 142" 0.57 0.30 0.01
0.000 Ice 0.86 0.38 0.02
1" lce 0.88 0.55 0.04

2" lce
RADIO 4449 B12/B714 A FromLeg 4.00 0.000 120.00 No lce 1.65 1.16 0.07
0.000 12" 1.81 1.30 0.09
0.000 lce 1.98 1.45 0.11
1"lce 234 1.76 0.16

2" fee
RADIO 4449 B12/B71 B From Leg 4.00 0.000 120.00 Nolece  1.65 1.16 0.07
0.000 1/2" 1.81 1.30 0.09
0.000 lce 1.98 1.45 0.11
1" 1ce 2.34 1.76 0.16

2" lee
RADIO 4449 B12/B71 C  FromlLeg 4.00 0.000 120.00 No lce 1.65 1.16 0.07
0.000 102" 1.81 1.30 0.08
0.000 lce 1.98 1.45 0.1
1" lce 2.34 1.76 0.16

2" lce
2.4" Dia x 6-ft Mount Pipe A From Leg 4,00 0.000 120.00 No lce 1.43 1.43 0.02
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Description Offsef QOffsels:  Azimuth Placement CaAa Cala Welght
Type Horz  Adjustmen Front Side
Lateral t
Vert
ft ft i #2 K
ft a
it
0.000 172" 1.93 1.93 0.03
0.000 lce 2.30 2.30 0.05
1" lee 3.06 3.06 0.09
2" lce
2.4" Dia x 6-ft Mount Pipe From Leg 4.00 0.000 120.00 No ice 1.43 1.43 0.02
0.000 172" 1.93 1.83 0.03
0.000 lce 2.30 2.30 0.05
1"lce 3.06 3.06 0.09
, 2"Ice
24" Dia x 8-ft Mount Pipe From Leg 4.00 0.000 120.00 No lce 1.43 143 0.02
0.000 12" 1.83 1.83 0.03
0.000 Ice 2.30 2.30 0.05
1" lce 3.086 3.06 0.09
2" lce
2.4" Dia x 8.5-ft Mount From Leg 1.00 0.000 120,00 Ne lce 2.02 2,02 0.03
Pipe 0.000 17z 2.90 2.90 0.04
3.000 lce 3 3.7 0.06
1" lee 4.76 4.76 0.12
2"{ce
Platform Mount ILP 4041} None 0.000 120,00 Nolece  32.79 32.79 2.04
. e 44.63 44 .63 248
lce 56.47 56.47 2.91
1"lee  BO.1S 80.15 297
2" lce
**Level 1156
2.4" Dla x 6-ft Mount Plpe From Leg 0.50 0.000 115.00 No lce 1.43 1.43 0.02
0.000 172" 1,93 1.83 0.03
0.000 Ice 2.30 2.30 0.05
1" lee 3.06 3.06 0.09
2" tee
Side Arm Mount [SO 102- None 0.000 115.00 No lee 3.00 3.00 0.08
3] 112" 3.48 3.48 0.11
lce 3.96 3.96 0.14
1" lce 4,02 4.92 0.20
2" |ee
* evel 110*
7770.00 wf Mount Pipe From Leg 4.00 0.000 110.00 No lce 5.75 4.25 0.06
0.000 172" 6.18 5.01 0.10
0.000 lee 6.61 5.74 0.16
1" lce 7.49 7.186 0.29
2" fce '
7770.00 wf Mount Pipe From Leg 4,00 - 0.000 110.00 No Ice 5.75 4.25 0.06
0.000 172" 6.18 5.01 0.10
0.000 lee 6.61 5.71 0.16
1" lce 7.49 7.16 0.29
2" |ce
7770.00 w/ Mount Pipe From Leg 4,00 0.000 110.00 No fce 5.75 4,25 0.06
0.000 172" 6.18 5.01 0.10
0.000 lce 6.61 5.71 0.16
1" lce 7.40 7.16 0.29
2" ice
SBNH-1D8565C w/ Mount From Leg 4.00 0.000 110.00 Nolce  11.68 9.84 0.09
Pipe 0.000 12" 12.40 11.37 0.18
0.000 lce 13.14 12.91 0.28
1" lce 14.51 15.27 0.52
2" Ice
TPA-65R-LCUUUU-HE w/ From Leg 4.00 0.000 110.00 No ice 13.54 10.96 0.11
Mount Pipe 0.000 12" 14.24 12.49 0.22
0.000 lce 14.95 14.04 0.33
1" lee 16.31 16.39 0.52
2" lce
AM-X-CD-16-65-00T-RET From Leg 4,00 0.000 110.00 No lce 8.26 6.30 0.07
w/ Mount Plpe 0.000 12" 8.82 7.48 0.14
0.000 Ice 9,35 8.37 0.21
1"lce 1042 10.18 0.38
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Description Face Offset Offsets:  Azimuth Flacement Cala Cala Weight
or Type Horz  Adjusimen Front Side
Leg Lateral f
Vert
ft ft f? b K
it ¢
ft
2" lce
AM-X-CD-16-65-00T-RET c From Leg 4.00 0.000 110.00 No lce B.26 6.30 0.07
w/ Mount Pipe 0.000 112" 8.82 7.48 0.14
0.000 lce 9.35 8.37 0.21
1" lce 10.42 10.18 0.38
2" lce
Q866512-3 w/ Mount Pipe A From Leg 4.00 0.000 110.00 No lce 8.37 8.46 0.13
0.000 172" 8.93 9.66 0.21
0.000 lce 9.46 10.55 0.29
1" lge 10.53 12.35 (.49
. 2" lce
QS66512-3 w/ MouniPipe  C From Leg 4.00 0.000 110.00 No lce 8.37 8.46 0.13
0.000 12" 8.03 0.66 0.21
0.000 lee 9.46 10.55 0.29
f'lce  10.53 12.35 0.49
2"lce
DCH-48-60-18-8F B From Leg 4.00 0.000 110.00 No lce 0.79 0.79 0.02
0.000 12" 1.27 1.27 0.04
0.000 lca 1.45 1.45 0.05
1"lce 1.83 1.83 0.10
2" |ee
DC6-48-60-18-8F B From Leg 4.00 0.000 110.00 No lee 0.79 0.79 0.02
0.000 12" 1.27 1.27 0.04
0.000 Ice 1.45 1.45 0.05
1"Ice 1.83 1.83 0.10
2"lee
{2) LGP21401 A From Leg 4,00 0.000 110.00 No lee 1.10 0.21 0.01
0.000 12" 1.24 0.27 0.02
0.000 lce 1.38 0.35 0.03
1" lee 1.69 0.52 0.05
2" lea
(2) LGP21401 B From Leg 4.00 0.000 110.00 No lee 1.10 0.1 0.01
0.000 172" 1.24 0.27 0.02
0.000 ice 1.38 0.35 0.03
1" lce 1.69 0.52 0.08
) 2" lce
(2) LGP21401 C  From Leg 4.00 0.000 110.00 No lee 1.10 0.21 o.M
0.000 12" 1.24 0.27 0.02
0.000 lee 1.38 0.35 0.03
1"lce 1.69 0.52 0.05
2" lce
RRUS 11 A FromlLeg 4,00 0.000 110.00 No lce 2.78 1.19 0.05
0.000 12" 2.99 1.33 0.07
0.000 lce 3.21 1.49 0.09
1" lce 3.66 1.83 0.15
2" |ce
RRUS 11 B From Leg 4.00 0.000 110.00 No lce 278 1.19 0.05
0.000 12" 2.99 1.33 0.07
0.000 lce 3.21 1.49 0.09
1" lce 3.66 1.83 0.15
2" lce
RRUS 11 C  Fromleg 4.00 0.000 110.00 No fce 2.78 1.19 0.05
0.000 1/2" 2.99 1.33 0.07
0.000 lce 3 1.49 0.09
1"lce 3.66 1.83 0.15
2" lce
RRUS 32 B2 A From Leg 4.00 0.000 110.00 Noice 273 1.67 0.05
0.000 12" 295 1.86 0.07
0.000 lce 3.18 2.05 0.10
1" lce 3.66 2.46 0.16
. 2" lce
RRUS 32 B2 B From Leg 4.00 0.000 110.00 No ice 273 1.67 0.05
0.000 172" 2.95 1.86 0.07
0.000 lce 3.18 2.05 0.10
1" lce 3.66 2.48 0.16

tnxTower Report - version 8.0.4.0




December 06, 2018

119.083 Ft Monopofe Towsr Structural Analysis CCl BU No 829013
Project Number 1663144, Order 468466, Revision 3 Page 16
Dascription Face  Offsat Offsets:  Azimuth Placement CaAa Caha Weight
or Type Horz  Adjusimen Front Sida
Leg Lateral t
Vert
ft ft 2 o K
ft -]
ft
2" lce
RRUS 32 B2 . C From Leg 4,00 0.000 110.00 No lce 273 1.67 0.05
' 0.000 172" 295 1.86 0.07
0.000 lce 3.18 2.05 0.10
1" lce 3.66 246 . 0.16
2" lce
1001983 A FromLeg 4.00 0.000 110.00 Nolece  0.18 0.08 0.00
0.000 12 0.23 0.13 0.00
0.000 lce 0.30 0.18 0.01
1" lee 0.44 0.30 o
2" lce
1001983 B  Fromleg 4.00 0.000 110.00 Nolce  0.18 0.08 0.00
. 0.000 12" 0.23 0.13 0.00
0.000 ice 0.30 0.18 0.01
1"lce 0.44 0.30 0.01
2"lce
1001983 c From Leg 4.00 0.000 110.00 No fee 0.18 0.08 0.00
0.000 12" 0.23 0.13 0.00
0.000 lce 0.30 .18 0.01
1"lce 0.44 0.30 0.01
2" lce
RRUS 32 A FromLeg 4.00 0.000 110,00 Nolce  2.86 1.78 0.06
0.000 2" 3.08 1.97 0.08
0.000 lce 3.32 217 0.10
1" lee 3.81 2.58 0.16
- 2"lce
RRUS 32 B  Fromleg 4.00 0.000 110.00 Nolce  2.86 1.78 0.06
0.000 172" 3.08 1.97 0.08
0.000 lce 3.32 217 0.1¢
1"lce 3.81 2.58 0.16
' 2"lce
RRUS 32 C  Fromleg 4.00 0.000 110.00 Nolce  2.86 1.78 0.08
0.000 172" 3.08 1.97 0.08
0.000 lce 3.32 217 0.10
1"lce 3.81 2.58 0.16 .
2" |ce
(2) TPX-C70821 A Fromleg 4.00 0.000 110.00 Nolce 047 0.10 0.01
0.000 12" 0.56 0.15 0.01
0.000 lce 0.68 0.20 0.02.
1"lce 0.87 0.33 0.03
2" lce
(2) TPX-070821 B Fromleg 4.00 0.000 110.00 Nolce 047 0.10 0.01
0.000 12" 0.56 0.15 0.01
0.000 lce 0.66 0.20 0.02
1" lce 0.87 0.33 0.03
2" Ice
(2) TPX-070821 C  Fromleg 4.00 0.000 110.00 Nolece 047 0.10 0.01
0.000 2" 0.56 0.15 0.01
0.000 ice 0.66 0.20 0.02
1" lce 0.87 0.33 0.03
2" |ee
(2) 7020.00 A FromlLeg 4.00 0.000 110.00 Nolce  0.10 0.17 0.00
0.000 12" 0.15 0.24 0.01
0.000 lce 0.20 0.31 0.01
1" lce 0.33 0.48 0.02
2" lce
(2) 7020.00 B From Leg 4.00 0.000 110.00 No lce 0.10 0.17 0.00
0.000 172" 0.16 . 0.24 0.01
0.000 Ice 0.20 0.31 0.01
1" lce 0.33 0.48 0.02
2"lce
(2) 7020.00 C  Fromleg 4,00 0.000 110.00 Nolce  0.10 0.17 0.00
0.000 172" 0.15 0.24 0.01
0.000 lce 0.20 0.3 0.01
1" ice 0.33 0.48 0.02
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Dascription Face  Offset Offsets:  Azimuth Placement Cada Caha Weight
or Type Horz  Adjusimen Front Side
Leg Lateral t
Vert
ft ft 2 fie K
ft °
ft
2"lce
24" Diax 6-t Mournt Pipe A FromlLeg 4.00 0.030 110.00 No Ice 1.43 1.43 0.02
0.000 172" 1.93 1.93 0.03
0.000 lee 2.30 2.30 0.05
1"Ice 3.086 3.06 0.09
2" lce
2.4" Dia x 6-ft Mount Pipe B From Leg 4.00 0.000 110.00 No lce 1.43 1.43 0.02
’ 0.000 12" 1.93 1.83 0.03
0.000 lce 2.30 2.30 0.05
1" lce 3.08 3.06 0.09
2" leo
24" Diax6-ftMountPipe C  FromLeg 4.00 0.000 110.00 No lce 1.43 1.43 0.02
0.000 H2" 1.93 1.93 0.03
0.000 lee 2.30 230 0.05
1"lce 3.06 3.08 0.08
2" lce
24" Diax 6-ft Mount Pipe A From Leg 4.00 0.000 110.00 Nolce  0.00 1.43 0.02
0.000 112" 0.00 1.83 0.04
0.000 lce 0.00 2.3 0.06
1" lce 0.00 3.14 0.10
2" lce
2.4" Dia x 6-ft Mount Pipe B From lLeg 4.00 0.000 110.00 No lce 0.00 1.43 0.02
0.000 192" 0.00 1.93 0.04
0.000 loe 0.00 231 0.06
1" lea 0.00 3.14 0.10
2" lce
2.4" Dia x 6-ft Mount Plpe c From Leg 4.00 0.000 410.00 No lce 0.00 1.43 0.02
0.000 12" 0.00 1.93 0.04
0.000 los 0.00 2.3 0.06
1" lee 0.00 3.14 0.10
2"lce
Platform Mount jLP 712-1] C None 0.000 110.00 Nolce 2453 2453 1.34
' 12" 20.94 2094 1.65
lce 35.35 35.356 1.96
1"lce 4617 46.17 2,58
2"lce
Miscellaneous [NA 507-1] c None 0.000 110.00 No lee 4.80 4,80 0.256
12" 6.70 6.70 0.20
lee 8.60 8.60 0.34
1"fce  12.40 12.40 0.44
2" lce
**L.evel 100"
LNX-6514DS-T4M wf B  FromLeg 4,00 0.000 100.00 Nolce  8.32 7.00 0.06
Mount Pipe 0.000 12" 8.88 8.19 0.13
0.000 lce 9.40 9.08 0.20
1" 1ce 1047 10.80 0.38
2" lce
LNX-6514DS-T4M w/ C FromlLeg 400 0.000 100.00 Nolce  8.32 7.00 0.08
Mount Pipe 0.00C 142" 8.88 8.19 0.13
0.000 Ice 9.40 9.08 0.20
1"lce 1047 10.90 0.38
2" lee
BXA-80063-4BF-EDIN-X A From lLeg 4.00 0.000 100.00 No lce 4.82 347 0.03
wi Mount Pipe 0.000 12" 4.99 4.04 0.07
0.000 lce 5.38 4.63 0.12
1" lce 6.13 5.83 0.23
2" |ce
BXA-80063-4BF-EDIN-X B From Leg 4.00 0.000 100,00 No lce 4.62 347 0.03
w! Mount Pipe 0.000 172" 4,00 4.04 0.07
0.000 lce 536 4.63 0.12
1"lce 6.13 583 0.23
2" lce
BXA-B0063-4BF-EDIN-X C  Fromleg 4.00 0.000 100.00 Nolce  4.62 3.47 0.03
wf Mount Pipe 0.000 172" 4.99 4.04 0.07
0.000 lee 5.36 4.63 0.12
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Description Face  Offset Offsets:  Azimuth Placement Caha Cafa Waeight
or Type Horz  Adjustmen Front Side
Leg Lateral t
Vert
ft ft f fi? K
ft a
ft
1" lce 6.13 5.83 0.23
2" lce
BXA-70063-6CF-EDIN-0 A From Leg 4.00 0.000 100.00 Nolce  7.81 5.80 0.04
w/ Mount Pipe 0.000 12" 8.36 6.95 0.10
0.000 lee 8.87 7.82 .17
1" lce 9.93 9.60 0.34
2'lce
{2) SBNHH-1D65B w/ A From Leg 4.00 0.000 100.00 Nolece  8.39 7.08 0.08
Mount Pipe 0.000 172" 8.95 8.28 0.15
0.000 lce 9.48 9.19 0.22
1"lce  10.56 11.03 0.40
2" lce
(2) SBNHH-1D65B w/ B FromLeg 4.00 0.000 100.00 Nolece  8.39 7.08 0.08
Mount Pipe 0.000 12" 8.95 8.28 0.15
0.000 lce 9.48 8.19 0.22
1"ce  10.56 11.03 0.40
2" lce
(2) SBNHH-1DE5B w/ C  FromLeg 4.00 0.000 100.00 Nolce  8.39 7.08 0.08
Mount Pipe 0.000 172" 8.95 8.28 0.18
0.000 [ 9.48 9.19 0.22
1"lce  10.56 11.03 0.40
2" lce :
DB-T1-6Z-8AB-0Z C  Fromleg 4.00 0.000 100.00 Nelce  4.80 2.00 0.04
0.000 112" 5.07 2.19 0.08
0.000 lce 535 2,39 0.12
1"les 593 2.81 0.21
2" Ice
RRH2X60-PCS A From Leg 4.00 0.000 100.00 Nolce  2.20 1.72 0.06
0.000 172" 2.39 1.90 0.08
0.000 [ 2.59 208 0.10
1"lce 3.01 2.48 0.16
2" |es
RRH2X&0-PCS B  FromLeg 4.00 0.000 100.00 Nolecs  2.20 1.72 0.08
0.000 172" 2.39 1.90 0.08
0.000 ice 2.50 2.09 0.10
1"lce 3.01 2.48 0.16
2" lce
RRH2X60-PCS C  FromLeg 4.00 0.000 100.00 Nolce  2.20 1.72 0.08
0.000 172" 239 1.90 0.08
0.000 lce 2.59 2.09 0.10
1" lce M 248 0.16
2" lee
RRH2x60-700 A From Leg 4.00 0.000 100.00 Ne lce 3.50 1.82 0.06
. 0.000 12" 3.76 2.05 0.08
0.000 lee 4.03 2.29 0.1
1" lce 4.58 2.79 0.17
2" lce
RRH2x60-700 B From lLeg 4.00 0.000 100.00 Nolce  3.50 1.82 0.06
0.000 172" 3.76 2.05 0.08
0.000 lce 4.03 2,29 0.11
1" |ce 4.58 279 0.17
2" lce
RRH2x60-700 C  From Leg 4,00 0.000 100.00 MNolce  3.50 1.82 0.06
0.000 112" 3.76 2.05 0.08
0.000 lce 4.03 2.29 0.11
1" lce 4.58 2.79 0.17
2" lee
RRH2x80-AWS A Fromleg 4.00 0.000 100.00 Nolce  3.50 1.82 0.06
0.00C 172" 3.76 2.05 0.08
0.000 lce 4.03 2.29 0.11
1" lce 4.58 2.79 017
2"tee
RRH2x60-AWS B From Leqg 4.00 0.000 100.00 No lce 3.50 1.82 0.06
0.000 172" 3.76 2.05 0.08
0.000 lce 4.03 2.29 0.11
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Description Face Offset Offsefs:  Azimuth Placement Caha CaAa Weight
or Type Horz  Adjustmen Front Side
Leg Lateral f
Vert
it ft i i K
ft L)
1t
1"lce 4.58 279 0.17
2"Ice
RRH2x60-AWS C From Leg 4.00 0.000 100.00 No lce 3.50 1.82 0.06
0.000 112" 3.76 2.05 0.08
0.000 lee 4.03 2.29 0.1
1" lce 4.58 2.79 0.17
2" lce
DB-T1-6Z-8AB-0Z A From Leg 4,00 0.000 100.00 No Ice 4.80 2.00 0.04
0.000 172" 5.07 2.18 0.08
0.000 ice 5.35 239 0.12
1"lce 5.93 2.81 0.2t
. 2"{ce
Piatform Mount [LP 403-1] C None 0.000 100.00 Nolce  18.85 18.85 1.50
12" 24.30 24.30 1.80
lce 29.75 28.75 2.09
1"lce  40.65 40.65 2,69
2" lce
**Level 90**
Side Arm Mount [SO 201- C None 0.000 90.00 No lce 5.M 5N 0.29
3] 172" 7.91 7.91 0.35
lee 1011 10.11 0.41
1"lce  14.51 14.51 0.54
2" lce
6' x 2" Horlzontal Mount A Fromleg  2.00 0.000 20.00 Nolee  0.50 0.50 0.03
Plpe 0.000 172" 1.08 1.08 0.17
0.000 lca 1.44 1.44 0.32
1"lca 222 222 0.65
2"1ce
6' x 2" Horizontal Mount B From Leg 2.00 0.000 90,00 No Ice 0.50 0.50 0.03
Plpe 0.000 12" 1.08 1.08 0.17
0.000 lee 1.44 1.44 0.32
1" lce 222 2.22 0.65
2" lce
€' x 2" Horlzonta! Mount C  Fromleg 2:00 0.000 90.00 Nolce  0.50 0.50 0.03
Plpe 0.000 112" 1.06 1.06 017
0.000 lce 1.44 1.44 0.32
1" lce 222 2.22 0.65
. 2"lce
ODI2-065R18K-GQ W/ A From Leg 2.00 0.000 90.00 Nolce  5.09 3.00 0.05
Mount Pipe 0.000 12" 5.50 3.7 0.08
0.000 lca: 592 4.38 0.13
1" lce 6.77 5.76 0.24
2" lce
ODI2-065R18K-GQ w/ B Fromleg 2.00 0.000 90.00 Nolce  5.09 3.00 0.05
Mount Pipe 0.000 172" 5.50 3.71 0.08
0.000 lee 5.92 4.38 0.13
1" lce 8.77 576 0.24
2" Ice
ODI2-065R18K-GQ w/ C  Fromleg 2.00 0.000 80.00 Nolce  5.09 3.00 0.05
Mount Pipe 0.000 142" 5.50 3.71 0.08
0.000 Ice 5.92 4.38 0.13
1" lee 6.77 5.76 0.24
2" Ice
(2) RADIO 4415 A From Leg 2.00 0.000 90.00 Nolce  1.86 0.87 0.05
0.000 12" 2.03 1.00 0.06
0.000 lce 2.20 1.14 0.08
1" lce 2.58 1.44 0.12
2" lce
(2) RADIO 0208 B  FromLeg 2.00 0.000 90.00 Nolce  1.40 038 - 002
0.000 142" 1.55 0.47 0.03
0.000 lce 1.71 0.57 0.04
1" lce 2.04 0.80 0.07
2" lce
RADIO 0208 c From Leg 2.00 0.000 80.00 No lce 1.40 0.38 0.02
0.000 172 1.55 0.47 0.03
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Description Face Offset Offsets:  Azimuth Placement Caha CaAa Weight
or Type Horz  Adjustmen Front Side
Leg Lateral ¢
Vert
ft ft i ind K
ft °
fi
0.000 lce 1.71 0.57 0.04
. 1" lce 2.04 0.80 0.07
2"lce
*Level 80**
AAHC w/ Mount Pipe A From Leg 4.00 0.000 80.00 Nolce 441 289 012
0.000 12" 473 - 3.08 0.16
1.000 Ice 5.06 3.48 0.20
1"Ice 5.74 4.38 0.31
2" |ee
AAHC w/ Mount Plpe B From Leg 4.00 0.000 80.00 No lce 4.41 269 0.12
0.000 12" 473 3.08 0.16
1.000 lce 5.08 3.49 0.20
1" lce 574 436 0.31
2"lce
AAHC w/ Mount Pipe c From Leg 4.00 0.000 80.00 No lce 4.41 2.69 0.12
0.000 172" 4.73 3.08 0.16
1.000 Ice 5.08 3.40 0.20
1" Ice 574 436 0.31
2"Ice
NNVV-85B-R4 w/ Mount A From Leg 4.00 0.000 80.00 Nolee  12.51 7.41 0.10
Pipe 0.000 172" 13.11 8.60 0.19
1.000 ice 13.67 9.50 0.20
1"lce  14.82 11.33 0.82
. 2" lce
NNVV-65B-R4 w/ Mount B FromLeg 4,00 0.000 §0.00 Nolce 1251 741 0.10
Pipe 0.000 172" 13.11 8.60 0.19
1.000 lee 13.67 9.50 0.29
1"lce  14.82 11.33 0.52
2" lce
NNVV-85B-R4 w/ Mount C Fromleg 4.00 0.000 80.00 Nolce  12.531 741 0.10
Pipe 0.000 12 13.11 8.60 0.19
1.000 lee 13.67 9,80 0.28
1"lce  14.82 11.33 0.52
2" lce
CW JUNCTION BOX A FromLeg 4.00 0.000 80.00 Nolce  1.20 0.60 0.00
0.000 12" 1.34 0.70 0.01
0.000 lee 1.48 0.81 0.02
1" lce 1.79 1.06 0.05
2" lce
PCS 1900MHZ 4X45W- A Fromleg 4.00 0.000 80.60 Nolce 232 2.24 0.06
65MHZ 0.000 142" 2.53 2.44 0.08
1.000 lee 2.74 265 0.11
1" lee 3.19 3.00 0.17
2 lce
PCS 1900MHZ 4X45W- B  FromlLeg 4.00 0.000 80.00 Nolce  2.32 2.24 0.06
B65MHZ 0.000 12 2.53 244 0.08
1.000 lee 274 265 0.11
1" Ice 3.19 3.08 0.17
2" lce
PCS 1900MHZ 4X45W- C  FromlLeg 4.00 0.000 80.00 Molce  2.32 224 0.06
65MHZ 0.000 12" 253 2.44 0.08
1.000 ice 274 2.65 0.11
1" Ice 3.19 3.09 0.17
2" lce
{2)800MHZ 2X50WRRH A FromLeg 4,00 0.000 80.00 MNolce  2.13 1.77 0.05
0.000 172" 2.32 1.95 0.07
1.000 lce 2.51 213 0.10
1" lce 292 2.51 0.16
2" Ice
(2) 800MHZ 2X50W RRH B  Fromleg 4.00 0.000 80.00 Nolce 213 1.77 0.05
0.000 (17 232 1.95 0.07
1,000 lce 2.51 2.13 0.10
1" lce 282 2.51 0.16
2" tee
{2) BOOMHZ 2X50W RRH  C  From Leg 4.00 0.000 80.00 Nolce  2.13 1.77 0.05
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Description Face Offset Offsets:  Azimuth Placement Cafa Caha Welght
or Type Horz  Adjustmen Front Side
Ley Lateral t
Vert
ft ft Hd 2 K
ﬁ a
it
0.000 12" 2.32 1.95 0.07
1.00¢ lce 2.51 213 0.10
1" lce 2.92 251 0.16
2"jce
2.4" Diax 8-ft Mount Pipe A From Leg 4,00 0.000 80.00 No lce 1.90 1.90 0.03
0.000 172" 273 2.73 0.04
0.000 tce 3.40 3.40 0.06
1" 1ce 4.40 4.40 0.12
2" lee
2.4" Dia x 8-ft Mount Plpe B From Leg 4.00 0.000 80.00 No lee 1.80 1.90 0.03
0.000 172" 273 273 0.04
0.000 lce 3.40 3.40 0.06
1" ice 4.40 4.40 0.12
2"lce
24" Diax 8-ft MountPipe € From Leg 4.00 0.000 80.00 No lce 1.90 1.90 0.03
0.000 12 273 273 0.04
(.000 Ice 3.40 3.40 0.06
1" lee 4.40 4.40 6.12
2" lee
(1) Sita Pro 1 VFA10- A Fromleg 200 0.000 80.00 Nolce 11.40 7.00 0.55
HD3L4NP 0.000 12" 17.30 11.30 0.65
0.000 lee 22.60 15.30 0.80
1"lce  35.00 24.20 0.95
2" lce
(1) Site Pro 1 VFA10- B From Leg 2.00 0.000 80.00 Nolee 11.40 7.00 0.556
HD3L4NP 0.000 12" 17.30 11.30 0.65
0.000 lce 22.60 15.30 0.80
"lce  35.00 24.20 0.95
2" lce
(1) Slte Pro 1 VFA10- C  FromLeg 2.00 0.000 80.00 Nolce 1140 7.00 0.55
HD3L4NP 0.000 12" 17.30 11.30 0.65
0.000 lee 22.60 15,30 0.80
1"lce  35.00 24.20 0.85
2" les
dedede
Dishes
Description Face Dish Offset COffsels: Azimuth 3dB  Elevation Quiside Aperture  Weight
or Type Type  Horz Adjustment Beam Diameter Area
Leg Lateral Width
Vert
it ° ° ft ft 2 K
Level 115**
VHLP2-18 c Paraboloid  From  1.00 0.000 115.00 200 Nolce  3.14 0.03
wiShroud (HF) Leg  0.000 142" e 341 0.05
0.000 1" lce 368 0.07
2" Ice 4.21 0.10
**Level 80™
VHLP2-23 c Paraboloid From  4.00 0.000 80.00 2.18 Nolee  3.73 0.03
w/Shroud (HP) Leg  0.000 1/2"lce 4.02 0.05
3.000 1" lce 4.31 0.07

2" Ice 4.90 011

wedekd

Load Combinations
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119.083 Ft Monopole Tower Structural Analysis CCI BU No 829013
Project Number 1663144, Order 468466, Revision 3 Pags 22
Comb. Description
No.
1 Dead Only
2 1.2 Dead+1.0 Wind 0 deg - No lce
3 0.9 Dead+1.0 Wind 0 deg - No Ice
4 1.2 Dead+1.0 Wind 30 deg - No Ice
5 0.9 Dead+1.0 Wind 30 deg - No Ice
6 1.2 Dead+1.0 Wind 60 deg - No Ice
7 0.9 Dead+1.0 Wind 60 deg - No lce
8 1.2 Dead+1.0 Wind 80 deg - No lce
9 0.9 Dead+1.0 Wind 90 deg - No lce
10 1.2 Dead+1.0 Wind 120 deg - No lce
11 0.9 Dead+1.0 Wind 120 deg - No lce
12 1.2 Dead+1.0 Wind 150 deg - No Ice
13 0.9 Dead+1.0 Wind 150 deg - No lce
14 1.2 Dead+1.0 Wind 180 deg - No lce
15 0.9 Dead+1.0 Wind 180 deg - No lce
16 1.2 Dead+1.0 Wind 210 deg - No Ice
17 0.9 Dead+1.0 Wind 210 deg - No lce
18 1.2 Dead+1.0 Wind 240 deg - No lce
18 0.9 Dead+1.0 Wind 240 deg -~ No lce
20 1.2 Dead+1.0 Wind 270 deg - No lce
21 0.9 Dead+1.0 Wind 270 deg - No lce
22 1.2 Dead+1.0 Wind 300 deg - No lce
23 0.9 Dead+1.0 Wind 300 deg - No ice
24 1,2 Dead+1.0 Wind 330 deg - No loe
25 0.9 Dead+1.0 Wind 330 deg - No lce
26 1.2 Dead+1.0 Ice+1.0 Temp
27 1.2 Dead+1.0 Wind 0 deg+1.0 lce+1.0 Temp
28 1.2 Dead+1.0 Wind 30 deg+1.0 lce+1.0 Temp
29 1.2 Dead+1.0 Wind 60 deg+1.0 loe+1.0 Temp
30. 1.2 Dead+1.0 Wind 20 deg+1.0 lce+1.0 Temp
3 1.2 Dead+1.0 Wind 120 deg+1.0 lce+1.0 Temp
32 1.2 Deat+1.0 Wind 150 deg+1.0 lce+1.0 Temp
33 1.2 Dead+1.0 Wind 180 deg+1.0 lce+1.0 Temp
34 1.2 Dead+1.0 Wind 210 deg+1.0 lce+1.0 Temp
35 1.2 Dead+1.0 Wind 240 deg+1.0 lce+1.0 Temp
36 1.2 Dead+1.0 Wind 270 deg+1.0 lce+1.0 Temp
7 1.2 Dead+1.0 Wind 300 deg+1.0 lce+1.0 Temp
38 1.2 Dead+1.0 Wind 330 deg+1.0 lce+1.0 Temp
39 Dead+Wind 0 deg - Service
40 Dead+Wind 30 deg - Service
41 Dead+Wind 60 deg - Service
42 Dead+Wind 80 deg - Servics
43 Dead+Wind 120 deg - Service
44 Dead+Wind 150 deg - Service
45 Dead+Wind 180 deg - Service
46 Dead+Wind 210 deg - Service
47 Dead+Wind 240 deg - Service
48 Dead+Wind 270 deg - Service
49 Dead+Wind 300 deg - Service
50 Dead+Wind 330 deg - Service
Maximum Member Forces
Sectio Elevation Component Condifion Gov. Axial Major Axis  Minor Axis
n it Type Load Moment Moment
No. Comb, K kip-ft kip-ft
L1 119.083 - Pole Max Tension 26 0.00 0.00 -0.00
101.083
Max. Compression 26 -23.91 -1.89 -0.80
Max. Mx 8 -8.76 -168.64 0.43
Max, My 14 -8.78 041 -167.46
Max. Vy 8 15.14 -168.64 043
Max. Vx 2 -15.02 -0.97 167.31
Max. Torgue 4 -1.66
L2 101.083 - Pole Max Tenslon 1 0.00 0.00 0.00
66.5
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119.083 Ft Monopole Tower Siructural Analysis CC! BU No 829013
Project Number 1663144, Order 468466, Revision 3 Page 23
Sectio Elgvation Component Conditiofr Gov. Axlal Major Axls  Minor Axis
n ft Type Load Moment Moment
No, Comb. K Kip-1t kip-ft
Max. Compression 26 -54.21 -1.11 1.07
Max. Mx 8 -21.69 -959.18 3.53
Max. My 2 -21.73 -5.46 953.08
Max. Vy 8 28.93 -g59.18 3.53
Max. Vx 2 -28.63 -5.46 953.08
Max. Torque 4 -1.66
L3 66.5 - Pole Max Tension 1 0.00 0.00 0.00
32.8333
Max. Compression 26 -87.26 -1.65 221
Max. Mx B -30.53 -1957 .87 7.88
Max, My 2 -30.55 -12.38 1940.61
Max. Vy B 3183 -1957.87 7.88
Max. VX 2 -31.47 -12.38 1940.61
Max. Torque 18 1.20
L4 32.8333-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -84.11 -2.36 3.69
Max. Mx 8 -42.63 -3204.01 12.80
Max. My 2 -42.64 -20.08 3173.26
Max. Vy 8 34.48 -3204.01 12.80
Max. Vx 2 -34.12 -20.09 3173.26
Max. Torque 18 1.19
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load ‘ K K K
. Comb,
Pole Max. Vert 30 84.11 9,75 0.03
Mant, My 21 32.00 34.36 -0.10
Max. Hz 2 4266 -0.20 34.09
Max. My 2 3173.26 -0.20 34.00
Max. M, 8 3204.01 -34.45 0.12
Max. Torslon 18 1.19 20.52 -17.07
Min. Vert 25 32.00 17.02 29 .46
Min, Hy 8 42.66 -34.45 0.12
Min. Hx 14 42.66 0.12 -34.07
Min. My 14 -3170.27 0.12 -34.07
Min. M. 20 -3195.93 34.36 -0.10
Min. Torsion 6 -1.19 -29.59 17.11
Tower Mast Reaction Summary
Load Vertical Sheary Shear; Overturning Overturning Torque
Combination Moment, Mx Moment, Mz
K K K kip-ft Kip-ft Kip-ft
Dead Only 35.55 0.00 0.00 -0.41 0.22 0.00
1.2 Dead+1.0 Wind 0 deg - 4266 0.20 -34.09 -3173.26 -20.09 0.68
No lce
0.9 Dead+1.0 Wind 0 deg - 32.00 0.20 -34.09 -3140.73 -19.96 0.67
No lce
1.2 Dead+1.0 Wind 30 deg - 42.66 17.18 -20.55 -2751.61 -1600.13 1.08
No lce
0.9 Dead+1.0 Wind 30 deg - 32.00 17.18 -29.55 -2723.39 -1583.86 1.08
No lce
1.2 Dead+1.0 Wind 60 deg - 42.66 20.59 -17.11 -1593.57 -2755.32 1.19
No lce
0.9 Dead+1.0 Wind 60 deg - 32.00 29.59 -17.11 -1577.18 -2727.25 1.18
No lce
1.2 Dead+1.0 Wind 90 deg - 42,66 34.45 -0.12 -12.80 -3204.01 0.95
No lce
0.9 Dead+1.0 Wind 90 deg - 32.00 34.45 -0.12 -12.54 -3171.41 0.97
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Load Vertical Shear: Shear; Overfurning Overturning ?orque
Combination Moment, Mx Moment, M:
Kip-ft kip-ft kip-ft

No lce

1.2 Dead+1.0 Wind 120 deg 42.66 29.57 16.87 1568.22 -2753.96 051

-No lce

0.9 Dead+1.0 Wind 120 deg 32.00 29.57 16.87 1552.33 -2725.90 0.51

-No lce

1.2 Dead+1.0 Wind 150 deg 42.66 16.96 29.50 2744.97 -1578.32 .23

« No lce

0.9 Dead+1.0 Wind 150 deg 32.00 16.96 29.50 2717.07 -1562.27 0.23

-Nolce

1.2 Dead+1.0 Wind 180 deg 42.66 -0.12 34.07 3170.27 12.37 -0.51

- No lce

0.9 Dead+1.0 Wind 180 deg 32.00 -0.12 34.07 3138.04 12.18 -0.51

- No lce

1.2 Dead+1.0 Wind 210 deg 42.66 -17.11 20.49 2744.41 1594.08 -1.08

- No lce

0.9 Dead+1.0 Wind 210 deg 32.00 -17.11 29.49 2716.52 1577.73 -1.07

-No lce

1.2 Dead+1.0 Wind 240 deg 42.66 -29.52 17.07 1588.26 2748.49 -1,19

- No lee

0.9 Dead+1.0 Wind 240 deg 32.00 -28.52 17.07 1572.17 2720.35 -1.18

-Nolce

1.2 Dead+1.0 Wind 270 deg 42.66 -34.36 0.10 9.10 3195.93 -0.98

- No lce

0.9 Dead+1.0 Wind 270 deg 32.00 -34.38 0.10 8.14 3163.26 -0.98

- No ice

1.2 Dead+1.0 Wind 30C deg 4266 -20.52 -16.93 -1575.45 2748.67 -0.68

«No lee . :

0.9 Dead+1.0 Wind 300 deg 32.00 -29.52 -16.93 -1550.24 2720.53 -0.67

- No ice

1.2 Dead+1.0 Wind 330 deg 42.66 -17.02 -20.46 ~2742.17 1585.48 -0.23

- No lee

0.8 Dead+1.0 Wind 330 deg 32.00 -17.02 -20.48 -2714.05 1569.21 -0.23

- No ice

1.2 Dead+1.0 lce+1.0 Temp 84.11 0.00 -0.00 -3.69 -2.36 0.00

1.2 Dead+1.0 Wind 0 84.11 0.05 -9.27 -002.46 -1.77 0.28

deg+1.0 lce+1.0 Temp

1.2 Dead+1.0 Wind 30 84.11 4.87 -8.04 -783.20 -455,26 0.39

deg+1.0 lee+1.0 Temp

1.2 Dead+1.0 Wind 6¢ 84.11 8.04 -4.65 -455.30 -782.32 0.39
" dag+1.0 lce+1.0 Temp

1.2 Dead+1.0 Wind 90 84.11 9.75 -0.03 -7.35 -936.59 0.20

deg+1.0 lce+1.0 Temp

1.2 Dead+1.0 Wind 120 84.11 8.03 4.59 440.84 -781.28 0.11

deg+1.0 lce+1.0 Temp

1.2 Dead+1.0 Wind 150 84.11 4.61 8.02 773.43 -449.14 -0.03

deg+1.0 lce+1.0 Temp

1.2 Dead+1.0 Wind 180 84.11 -0.03 9.26 894 .24 0.91 -0.25

deg+1.0 lce+1.0 Temp

1.2 Dead+1.0 Wind 210 84.11 -4 65 8.02 774.04 448.77 -0.39

deg+1.0 ice+1.0 Temp

1.2 Dead+1.0 Wind 240 84.11 -8.03 484 446.56 775.66 -0.39

deg+1.0 lee+1.0 Temp

1.2 Dead+1.0 Wind 270 84.11 9.74 0.03 -1.02 929.64 -0.29

deg+1.0 lce+1.0 Temp

1.2 Dead+1.0 Wind 300 84.11 -8.02 -4.61 -450.00 774.96 -0.14

deg+1.0 ice+1.0 Temp

1.2 Dead+1.0 Wind 330 84.11 -4.62 -8.01 -780.37 445.59 0.03

deg+1.0 [ce+1.0 Temp

Dead+Wind 0 deg - Service 35.55 0.04 -7.03 -650.94 -3.94 0.14

Dead+Wind 30 deg - Service 35,55 3.54 -6.09 -564.49 -327.90 0.23

Dead+Wind 60 deg - Service 35.55 6.10 -3.53 -327.05 -564.76 0.25

Dead+Wind 90 deg - Service 35.55 7.10 -0.03 -2.94 -856.77 0.20

Dead+Wind 120 deg - 35.55 6.10 3.48 321.24 -564.47 0.1

Service

Dead+Wind 150 deg - 35.55 3.50 6.08 562.48 »323.43 0.05

Service

Dead+Wind 180 deg - 35.55 -0.03 7.02 649.69 2.71 -0.11

Service

Dead+Wind 210 deg - 35.55 -3.53 6.08 562.37 327.04 -0.22
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Load Vertical Shears Shear: Overturning Qverturning Torque
Combination Moment, My Moment, M:
K K K Kinft kip-ft kip-t
Service
Dead+Wind 240 deg - 35.55 -6.08 352 325.33 563.70 -0.25
Service
Dead+Wind 270 deg - 35.55 -7.08 0.02 1.55 655.46 -0.20
Service
Dead+Wind 300 deg - 35.55 -6.08 -3.49 -323.33 563.74 -0.14
Service
Dead+Wind 330 deg - 35.85 -3.51 -6.07 -562.55 325.25 -0.05
Service
Solution Summary
Sum of Applied Forces Sum of Reactions
Load FX PY Pz PX PY 74 % Error
Comb. K K K K K K
1 0.00 -35.55 0.00 0.00 35.55 0.00 0.000%
2 0.20 -42.66 -34.09 -0.20 42,66 34.09 0.000%
3 0.20 -32.00 -34.09 -0.20 32.00 34.09 0.000%
4 17.18 -42.66 -29.55 -17.18 42.66 29.55 0.000%
8 17.18 -32.00 -29.55 -17.18 32.00 29.55 0.000%
8 28.59 -42.66 1741 -20.59 4266 17.11 0.000%
7 29.59 -32.00 -17.11 -25.59 32.00 17.11 0.000%
8 34.45 -42.68 -0.12 -34.45 42,66 0.12 0.000%
9 34.45 -32.00 -0.12 -34.45 32.00 0.12 0.000%
10 29.57 -42.66 16.87 -29.57 42,66 -16.87 0.000%
11 29.57 -32.00 16.87 -20.57 32.00 -16.87 0.000%
12 16.96 -42.66 20.50 ~16.98 42,68 -29.80 0.000%
13 16.96 -32.00 29.50 -16.98 32.00 -29.50 0.000%
14 -0.12 42,88 34.07 0.12 42.66 -34.07 0.000%
15 -0.12 -32.00 34.07 0.12 32.00 -34.07 0.000%
16 -17.11 -42.66 20,49 17.11 42.66 -2049 0.000%
17 -17.11 -32.00 29,49 17.11 32.00 -29.49 0.000%
18 -29.52 -42.68 17.07 20.52 42,66 -17.07 0.000%
10 -29.52 -32.00 17.07 20.52 32.00 -17.07 0.000%
20 -34.36 -42.66 0.10 34.36 42,66 -0.10 0.000%
21 -34.36 -32.00 0.10 34,36 32.00 -0.10 0.000%
22 -28.82 42,68 -16.93 2052 42,86 16.93 0.000%
23 -29.52 -32.00 -18.93 20.52 32.00 16.93 0.000%
24 -17.02 -42.66 -29.46 17.02 42.66 2948 0.000%
25 -17.02 -32.00 -20.46 17.02 32.00 2946 0.000%
26 0.00 -84.11 0.00 -0.00 84.11 0.00 0.000%
27 0.05 -84.11 -9.27 -0.05 84.11 9.27 0.000%
28 4.67 -84.11 -8.04 -4.67 84.11 8.04 0.000%
29 8.04 -84.11 -4 85 -8.04 84.11 465 0.000%
30 9.75 -84.11 -0.03 2.75 84.11 0.03 0.000%
31 8.03 -84.11 459 -8.03 84.11 -4.50 0.000%
3z 461 -84.11 8.02 -4.61 84.11 -8.02 0.000%
33 -0.03 -84.11 9.26 0.03 84.11 -9.26 0.000%-
34 -4.65 -84.11 8.02 465 84.11 -3.02 0.000%
35 -8.03 -84.11 464 8.03 84.11 -4.64 0.000%
36 -9.74 -84.11 0.03 9.74 - 84.11 -0.03 0.000%
37 -8.02 -84.11 -4.61 8.02 84.1% 461 0.000%
38 -4.62 -84.11 -8.01 462 84.11 8.01 0.000%
39 0.04 -35.55 ~7.03 -0.04 35.55 7.03 0.000%
40 3.54 -35.55 -6.09 -3.54 35.55 6.09 0.000%
41 6.10 3555 -3.53 -6.10 35.55 3.53 0.000%
42 7.10 -35.55 -0.03 -7.10 35.55 0.03 0.000%
43 6.10 -35.55 3.48 -6.10 35.55 -3.48 0.000%
44 3.50 --35.55 6.08 -3.50 35.55 -6.08 0.000%
45 -0.03 -35.55 7.02 0.03 35.55 -7.02 0.000%
46 -3.53 -35.55 6.08 353 35.55 -6.08 0.000%
47 -8.08 -35.55 3.52 6.08 35.55 -3.52 0.000%
48 -7.08 -35.55 0.02 7.08 35.55 -0.02 0.000%
49 -6.08 -35.55 -3.49 6.08 35.55 3.49 0.000%
50 -3.51 -35.55 -6.07 3.51 35.55 8.07 0.000%
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Non-Linear Convergence Results

Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tofsrance
1 Yes 4 0.00000001 0.00000001
2 Yes 5 0.00000001 0.00007634
3 Yes 5 0.00000001 0.00003401
4 Yes 6 0.00000001 0.00007207
5 Yes 5 £.00000001 0.00068283
6 Yes 6 0.00000001 0.00006797
7 Yes 5 0.00000001 0.00064285
8 Yes 4 0.00000001 0.00097492
9 Yes 4 0.00000001 0.00059066
10 Yes 6 0.00000001 0.00006988
1 Yes 5 0.00000001 0.00066204
12 Yes 6 0.00000001 0.00008927
13 Yes 5 0.00000001 0.00065603
14 Yes 4 0.00000001 0.00071059
15 Yes 4 0.00000001 0.00041869
16 Yes 6 0.00000001 0.00006782
17 Yes 5 0.00000001 0.00064169
18 Yes B 0.00000001 0.00007178
19 Yes 5 0.00000001 0.00068031
20 Yes 5 0.00060001 0.00007095
21 Yes 4 0.00000001 0.00094503
22 Yes 6 0.00000001 0.00006838
23 Yes 5 0.00000001 0.00064736
24 Yes 6 0.00000001 0.00006939
25 Yes 5 £.00000001 0.00065719
28 Yes 4 0.00000001 0.00001821
27 Yes 5 0.00000001 0.000566844
28 Yes 5 0.00000001 0.00087087
29 Yes 5 0.00000001 0.00084619
30 Yes g £.00000001 0.00058275
iy Yes 5 0.00000001 0.00084019
32 Yes 5 0.00000001 0.00084201
33 Yes 5 0.00000001 0.00056275
34 Yes 5 £.00000001 0.00082698
35 Yes 5 £.00000001 0.00084898
36 Yes 5 0.00000001 0.00057759
37 Yes 5 0.00000001 0.00083469
38 Yes 5 0.00000001 0.00083558
39 Yes 4 0.00000001 0.00008176
40 Yes 4 0.00000001 0.00048814
41 Yes 4 0.00000001 0.00040885
42 Yes 4 0.00000001 0.00008138
43 Yes 4 (0.00000001 0.00044762
44 Yes 4 0.00000001 0.00043408
45 Yes 4 0.00000001 0.00006863
48 Yes 4 0.00000001 0.00040764
47 Yes 4 0.000000601 0.00048577
48 Yes 4 0.00000001 0.00008707
49 Yes 4 : 0.00000001 0.00041885
50 Yes 4 0.00000001 0.00043635
Maximum Tower Deflections - Service Wind
Section. Elevation Horz. Gov. Titt Twist
No. Deflection Load
1t in Comb. ° °
11 119.083 - 16.001 42 1,133 0.002
101.083 )
L2 104 -66.5 12473 42 1.086 0.002
L3 70.3333 - 5763 42 0.769 0.001
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119.083 Ft Monopole Tower Structural Analysis CCl BU No 829013
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Secfion Elevation Horz. Gov. Tilt Twist
No. Daflection Load
ft in Comb. ° °
32.8333
L4 375-0 1.6565 42 0.405 0.000

Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurtenance Gov. Deflection Tift Twist Radius of
Load Curvature
ft Comb, in ° ® ft -
120,00 AIR -32 B2A/BB6AA w/ Mount 42 16.001 1.133 0.002 27026
Pipe
115.00 VHLP2-18 42 15.033 1.124 0.002 27026
110.00 7770.00 w/ Mount Pipe 42 13.857 1111 0.002 14876
100.00 LNX-6514DS-T4M w/ Mount Pipe 42 11.575 1.063 0.002 8267
90.00 Side Arm Mount [SO 201-3] 42 8.436 0.082 0.001 6924
83.00 VHLP2-23 42 8.041 0.911 0.001 6217
80.00 AAHC w/ Mount Pipe 42 7.471 0.878 0.001 5957
Maximum Tower Deflections - Design Wind
Section Elevation Horz, Gov. Titt Twist
No. Deflection Load
ff in Comb. ° °
L1 119,083 - 78.087 8 5.536 0.011
101.083
L2 104 - 66.6 60.877 8 5.306 0.009
1.3 70.3333 - 28,132 8 3.757 0.003
32.8333
L4 375-0 8.078 8 1.980 0.001
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Defiection Tilt Twist Radius of
Load Curvature
1t Comb. n : ° ft
120.00 AIR -32 B2A/B66AA w/ Mount 8 78.087 5.536 0.012 5639
Pipe
115.00 VHLP2-18 8 73.366 5492 0.011 5639
110.00 7770.00 w/ Mount Pipe 8 67.628 5.428 0.010 3103
100.00 LNX-8514DS-T4M w/ Mount Pipe 8 56.498 5.182 0.008 1721
90,00 Side Arm Mount [SO 201-3] 8 46.062 4.795 0.006 1437
83.00 VHLP2-23 8 39.251 4.450 0.005 1287
80.00 AAHC w/ Mount Pipe 8 36.471 4.291 0.004 1232
Compression Checks
Pole Design Data
Sectfon  Elevation Size L Lu Kir A Py $Pn Ratio
No. Py
ft ft ft in? K K Py
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119.083 Ft Monopole Tower Structural Analysis CC! BU No 829013
Project Number 1663144, Order 468466, Revision 3 Page 28
|
Section  Elevation Size L Lu Kirr A Po oPn Ratio ;
No. Py
ft ft ft in? K K . Py ‘
L1 119.083 - TP26x22.13x0.25 18,00 0.00 0.0 19.935 -8.76 1460.91 0.006 L
101.083 {1) [
L2 101.083 - TP34.063x24.873x0.313  37.50 0.00 0.0 32.544 -21.69 2357.64 0.009
66.5(2)
L3 66.5 - TP41.75x32.4968x0.375 37.50 0.00 0.0 47.876 -30.53 3448.14 0.009 !
32.8333(3)

L4 32.8333-0  TP49.063x39.849x0.375  37.50  0.00 0.0 57950 4263 393002  0.011
(4)

Pole Bending Design Data

Section . Elevation Slze Mux Mo Ratio My oMoy Ratio |
No. Mux Moy i
ft Kip-ft Kip-ft oMo kip-ft Kpit oM |
L1 119.083 - TP26x22.13x0.25 168.84 753.16  0.224 0.00 75316 0.000 ‘
101.083 (1) |
L2 101.083 -  TP34.063x24.873x0.313 889,18 1588.07 0.604 0.00 1688.07  0.000 1
68.5 (2)
L3 66.5 - TP41,75%32.498x0.375 1957.88 284703  0.687 0.00 284783  0.000
32.8333(3)
L4 32,8333-0  TP49.063%30.840x0975  3204.04 393525 0814 0.00 393525  0.000

4)

Pole Shear Design Data

Section . Elevation Size - Actual Ve Ratio Actual oTn Ralo
Ne. Ve Ve Tu Ty |
ft - K K bV kip-ft _kip-tt bTn ‘
L1 11 19.083 - TP26x22.13x0.25 16.14 349.86 0.043 1.00 754.50 0.001
01.083 (1)
L2 101.083 . TP34.063x24.873x0.313  28.83 §71.15 0.051 0.88 1610.02 0.001
86.5(2)
L3 66.5- TP41.75x32.488x0.375 31.83 840.23 0.038 0.98 2004.84 0.000
32.8333 (3)
L4 32.8333.0  TP40.063x30.840x0.375  34.48 1017.03 6.034 0.98 4269.87 0.000
{4)

Pole Interaction Design Data

Section Elevation Ratlo Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. Pu Mux Muy Vi Tu Stress Stress
ft 5y oM My A &Tn Ratio Ratlo
L1 119.083 - 0.006 0.224 0.000 0.043 0.001 0.232 1.050 4.8.2
101.083 (1)
L2 101.083 - 0.009 0.604 0.000 0.051 0.001 0.616 1.050 4.82
66.5 (2) :
L3 66.5- 0.009 0.687 0.000 0.038 0.000 0.698 1.050 4.8.2
32.8333 (3)

L4  328333-0 0011 0.814 0.000 0.034 0.000 0.826 1.050 482
4 -
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Section Capacity Table

Section Elevalion Component Size Critical P BPaliew % Pass
No. ft Type Elemnent K K Capacity Fait
L1 119.083 - Pole TP26x22.13x0.25 1 -8.76 1533.86 221 Pass

101.083
L2 101.083 - 66.5 Pole TP34.063x24.873x0.,313 2 -21.69 2475.52 58.6 Pass
L3 66.5- 32.8333 Pole TP41.75x32.498x%0.375 3 -30.53 3620.55 66.5 Pass
L4 32.8333-0 Pole TP49.063x%39.840x0.375 4 «42.63 4126.52 787 Pass

Summary
Pola (L4) 787 Pass
RATING =  78.7 Pass |
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119.083 Ft Monopols Tower Structural Analysis
Project Number 1663144, Order 468466, Revision 3

APPENDIX C
ADDITIONAL CALCULATIONS
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Monopole Base Plate Connection

Site Info

BU # 829013
Site Name MWest Hartford/|-84/X4]
Order # 468466 Rev 3

Analysis Considerations

TIA-222 Revision H
Grout Considered: Na
for i) 2

Applied Loads

Moment (kip-ft} 3204.04
Axial Force {kips) . 42.63
Shear Force (kips) 34.48

*T14-222-H Sectlon 15.5 Applled

Anchor Rod Data

Anchor Rod Summa:

(33) 1-1/4" @ bolts (AGB7 N; Fy=105 ksl, Fu=125 ksl} on 54" BC

Base Plats Data
58" QD x 1.5" Plate (A572-50; Fy=50 ksl, Fus65 ksl)

Stiffaner Data

CROWN
c )v CASTLE

‘units of kips, kip-in

(33) 12"H x 4"W % 0.75"T, Notch: 0.5"
plate: Fy= 36 ksl ; weld: Fy= 70 ksl
horiz, weld: 0.5" flllet
vert, weld: 0.25" flllat

Pole Data
49,0625" x 0,375" 18-sided pole {AS72-65; Fy=65 ksl, Fu=80 ksi)

CClplate - version 3.4.0

Pu_t = 84,99 dPn_t = 90,84 Stress Ratlng
Vue 1,04 $Vn = 57.52 95.0%
Mu = 1,36 $Mh = 21.58 Pass
Base Plate Summary -
Max Stress (ksl): 29,89 {Roark's ﬁexural]
Allowabte Stress (ksl): 45
Stress Rating: 63.3% Pass
Stiffener Summary
Horlzontal Weld: 71.8% Pass
Vertical Weld: 47.8% Pass
Plate Flexura+Shear: 19.2% Pass
Plate Tension+Shear: 70.8% Pass
Plate Compression: 96.4% Pass
Pole Summary
il AT
Punching Shear: 8.6% Pass

Analysls Date: 12/6/2018

e e e o =
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BU: 829013 Done By: DC
WQ: 1663144 Checked By: RTC
Date: 12/6/2018

Foundation Analysis - Rock Anchors

Dok
Factored Loads from tnx:
M = 73204kip_-_‘ftj Moment
A = 43kip Axal
8= 34-kip Shear

dpier ™= 858 Pier Diameter
Lpier = 4.51 Plar Length
Wipgt = 16511 Mat Width
Lnat = 1651t Mat Length
typgt = 258 ' Mat Thickness
'depth := 6.5/ Depth Below Grade
' ' |
Neone = 150-_13’-5-5 Conecrete Weight
Yool = 152 Sol Weight
Np=4 Total Number of Rock Anchors
St or No ila Strength:
R, := 130kip
¢ =075

OR,, = G-Ry, = 97.5-kip

B e
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BU: 829013 Done By: DC
WO: 1663144 Checked By: RTC
Date: 12/6/2018

Direction 1: Orthongonal Direction

Anchor loads
Nep:=2  Numberof anchors at extreme fioer

'y =66in  Distance from neutral axis to anchor

dMpg = OR-Nep-2-y = 2145-kip-ft

Direction 2: Diagonal Directio

Total induced factorad moment on anchors

Nyi=1 Number of Anchors at y1

y1:=93.352in  Distance from neutral exis to anchor

OMpp = ORy N2y = 151697 kip-ft
ontrolli o) istan

GMp := min¢Mpyy, $Mpp) = 1516.97 kip-ft

Net Applied Moment to the original foundation

The design methodology is that the post-installed Rock Anchors provide additional moment resistance. The
net applied moment, tower axial and shear reaction will be resisted by the original Driled Pler Foundation.

Reactions to be analyzed for Pier foundation

Mt == M~ ¢Mp = 1687.03 kip-ft

net :
A= 43Kip

S = 34-kip

Page 2 of 3



Pier and Pad Foundation

BU #:|829013
Site Name:|West Hariford/I-84
App. Number:}468466 Rev-3
TIA-222 Revision: H Top & Bot. Pad Reln, Diffarent?:
Tower Type: Monopole Block Foundation?:
Compression, Peomp: 43 kips S Rating* Check
Base Shear, Vu_comp: 34 kips .
. Lateral (Sliding) (kips) 305.77 34.00 10.6% Pass
Bearing Pressure (ksf) 12.75 5.82 45.6% Pass
Moment, M| 1887.03 |it-kips Overturning (kip*F)| 212447 1934.24 91.0% Pass
Tower Haight, H: 1191 |t Pler Flexure (Comp.) (kip*f)} 3762.12 1840.03 46.6% Pass
BP Dist. Above Edn, bpgis: 325 {in Pler Comprassion (kip)| 3347487 101.52 0.3% Pass
Pad Flexure tkip*) | 1151.24 769.03 63.6% Pass
Pad Shear- 1-way (klps)| 417.87 227.17 §51.8% Pass
Picr Properbics Pad Shear - 2-way {Comp) (Ksl) 0.164 0.000 - 0.0% Pass
Pier Shape:} Square Flaxursl 2-way (Comp) (kip*ft)1 2178.27 1104.02 48,3% Pass
Pler Diameter, dpler; 8.5 ft
Ext. Above Grade, E. 0.5 ft
Pler Rebar Size, S¢: ) *Rating per TIA-222- Section
Pler Rebar Quanlty, me: 40 2-_5”. )
Pler Tie/Spiral Size, St| 4 Soil Rating™:|__91.0%
Pler Tle/Spiral Quantity, mt:| 8 Structural Rating™:] _63.6%
Pler Relnforcement Type: Tie:
Pler Clear Cover, GGy 3 lin '

Pad Properties
Depth, D: 8.5 f
Pad Wdth, W: 185 |t
Ped Thickness, T:| 2.5 |k

Pad Rebar Size {Bottom), $p: 7
Pad Rebar Quantity (Bottom), mp: 17 -

Pad Clear Cover, 6Cpud: 3 in

Rebar Grade, Fy:] - 80000 |psl
Concrete Compressive Strength, F'o. 3000 sl
Dry Concrete Density, Se: 150 pof
oil Prop
Total Soil Unit Weight, 115 |pef
Ultimate Net Bearing, Qnet:] 16.250 |ksf <--Toggle between Gross and Net

Cohesion, Cu: 3.250  |ksf

Friction Angls, ¢: degrees

SPT Blow Count, Ngiows:
Base Friction, 0.3

Neglected Depth, N: 333 |ft
Foundation Bearing on Rock? No
Groundwater Depth, gw: N/A ft

Version 3.1.0



ASCE ASCE 7 Hazards Report

AMERIGAN SOCIETY OF VL ENGINEERS

Address: Standard: ASCE/SEI7-10  Elevation: 118.67 ft (NAVD 88)
No Address at This Risk Category: Il Latitude: 41.748775
Location Soil Class: D - stiff Soil Longitude: -72.73135

https:/fasce7hazardiool.online/ Page 1 of 3 Tue Dec 04 2018




ASCE

AMERICAN SOCIETY OF CIVIE ENGINEERS
Seismic
Site Soil Class: D - Stiff Soil
Results:
Ss : 0.181 Sps 0.193
S 0.064 Sy 0.102
Fa: 1.600 T : 6.000
Fy: 2.400 PGA : 0.091
Sws 0.290 PGAw: 0.146
Su 0.1583 Frea 1.800
lo 1
Seismic Design Category B
0.30 MCERr Response Spectrum 0.0 Design Response Spsactrum
N s e nmnen e .\ . . - gy
L ;’ ) X
0.26 JJI DL \' o0 {[ .
N 016 | |
/ . ) )‘1., iF N;'.
020 |1 N, 014 || N,
/ . 012 f _ "o
018 ,"«v.‘__v_. 010 } .
010 "‘ R . e . 0.08 ¢ """l ..,
*ee., 006 e,
0.06 : ‘ 0.04 : -
0 02 04 sﬁ‘g) v so.P(s)m 1.2 14 16 18 20 0 02 04 sﬁ v sf‘F(s) 10 12 14 16 18 20
Data Accessed: Tue Dec 04 2018 :
Date Source: USGS Selsmic Design Maps based on ASCE/SEI 7-10, incorporating
Supplement 1 and errata of March 31, 2013, and ASCE/SEI 7-10 Table 1.5-2.

hitps:ifasce7hazardtool.online/

Additional data for site-specific ground motion procedures in accordance with
ASCE/SEI| 7-10 Ch. 21 are avallable from USGS.

Page 2 of 3
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ASCE

AMERICAN SOCIETY OF CiIL ENGINEERS

Ice
Results:
lce Thickness: 1.00 in.
Concurrent Temperature: 5F
Gust Speed: 50 mph
Data Source: _ Standard ASCE/SEI 7-10, Figs. 10-2 through 10-8
Date Accessed: Tue Dec 04 2018

lce thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds,
for a 50-year mean recurrence interval, and temperatures concurrent with ice thicknesses due fo freezing rain.
Thicknesses for ice accretions caused by other sources shall be obtained from local metsorological studies. lce
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your conveniencs, for informational purposes only, and is provided “as Is" and without warrantles of
any kind. The Iocation data Inoluded hereln has been obtained from Information developed, produced, and malntained by third party providers;
of hag been extrapolated from maps Incatporated in the ASCE 7 standard. While ASCE has mada every effort to use data obtained from
raligble sources of methodologles, ASCE does not make any representations of warrantias as to tha accuracy, completeness, reliabllity,
cutrency, or quality of any data provided herein. Any third-party iinks provided by this Tool should not be construed as an endarsement,
affiliation, relationship, or sponsarship of such third-party content by ar from ASCE.

ASCE does not Intend, nor should anyone interpret, the results provided by this Tool to replace the sound Judgment of & campetent
profassionel, having knowledge and experlence In the eppropriate fisl!(s) of practice, nor o substitute for the standard of care required of such
professionals In interpreting and applying the contents of this Tool or the ASCE 7 standard,

tn using this Tool, you expressly assume ali risks assotlated with your use, Under no clroumetances shall ASCE or its officars, directors,
employeas, members, affiliates, or agents be llable to you or any other person for any direct, Indirect, special, incidental, or oonsequential
damages arlsing fram of related to your use of, or rellance on, the Tool of any Information obtelned thereln, To the fullest extent permitted by
law, you agree to release and hold harmless ASCE fram any and 4l liabllity of any natura arlalng out of or resulting from any use of data
provided by the ASCE 7 Hazard Tool.

https://asce7hazardtool.onlingf Page 3of 3 Tue Dec 04 2018
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- RF EMISSIONS COMPLIANCE REPORT

Crown Castle on behalf of Dish Network, LL.C

Site Name: WEST HARTFORD/I-84/X43
Crown Castle Site BU: 829013
Dish Network, LLC Site #: CT0100003A
467 South Quaker Lane
West Hartford, CT |
2/6/2019 |

Report Status:
Dish Network, L1.C Is Compliant

g
SOk SNy,

"..-“ . M.,_-..o
B, S
* »

sealed 6feb2019 mike@hzdc.com
Hz2DC PLLC CT CoA#: 0001714

Prepared By:
Sitesafe, LLC

8618 Westwood Center Drive, Vienna, VA 22182 Voice 703-276-1100

~ Suite 315 Fax 703-276-1169



Engineering Statement in Re:
Electromagnetic Energy Analysis
Crown Castle
West Hartford, CT

My signature on the cover of' this document indicates:

That I, Michael A McGuire, am currently and actively licensed to provide (in this
state/jurisdiction as indicated within the professional electrical engineering seal on the cover of
this document) professional electrical engineering services, as an employee of Hurricane Hill
Development Company, PLLC , a duly authorized/registered engineering firm (in this state, as
applicable) on behalf of SiteSafe, LLC; and

That I am thoroughly familiar with the Rules and Regulations of the Federal Communications
Commission ("the FCC” and “the FCC Rules") both in general and specifically as they apply to
the FCC's Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields; and

That the technical information serving as the basis for this report was supplied by Crown Castle
(See attached Site Summary and Carrier documents), and that Dish Network, LLC’s installations
involve communications equipment, antennas and associated technical equipment at a location
referred to as the “WEST HARTFORD/I-84/X43” (“the site™); and

That Dish Network, LLC proposes to operate at the site with transmit antennas listed in the
carrier summary and with a maximum effective radiated power as specified by Dish Network,
LLC and shown on the worksheet, and that worst-case 100% duty cycle have been assumed; and

That in addition to the emitters specified in the worksheet, there are additional coliocated point-
to-point microwave facilities on this structure and, the antennas used are highly directional
oriented at angles at or just below the horizontal and, that the energy present at ground level is
typically so low as to be considered insignificant and have not been included in this analysis; and

That this analysis has been performed with the assumption that the ground immediately
surrounding the tower is primarily flat or falling; and

That at this time, the FCC requires that certain licensees address specific levels of radio-
frequency energy to which workers or members of the public might possibly be exposed (at
§1.1307(b) of the FCC Rules); and

That such consideration of possible exposure of humans to radio-frequency radiation must utilize
the standards set by the FCC, which is the Federal Agency having jurisdiction over
communications facilities; and

That the FCC rules define two tiers of permissible exposure guidelines: 1) "uncontrolled
environments," defined as situations in which persons may not be aware of (the “general
public™), or may not be able to control their exposure to a transmission facility; and (2)
“controlled environments,” which defines situations in which persons are aware of their potential
for exposure (industry personnel); and

That this statement specifically addresses the uncontrolled environment (which is more
conservative than the controlled environment) and the limit set forth in the FCC rules for

Page 2 of 23




licensees of Dish Network, LLC’s operating frequency as shown on the attached antenna
worksheet; and

That when applying the uncontrolled environment standards, the predicted Maximum Power
Density at two meters above ground level from the proposed Dish Network, LLC operation is no
more than 0.156% of the maximum in any accessible arca on the ground and

That it is understood per FCC Guidelines and OET65 Appendix A, that regardless of the existent
radio-frequency environment, only those licenses whose contributions exceed five percent of the
exposure limit pertinent to their operation(s) bear any responsibility for bringing any non-
compliant area(s) into compliance; and

That when applying the uncontrolled environment standards, the cumulative predicted energy
density from the proposed operation is no more than 10.711% of the maximum in any accessible
area up to two meters above the ground per OET-65; and

That the calculations provided in this report are based on data provided by the client and antenna
pattern data supplied by the antenna manufacturer, in accordance with FCC guidelines listed in
OET-65. Horizontal and vertical antenna patterns are combined for modeling purposes to
accurately reflect the energy two meters above ground level where on-axis energy refers to
maximum energy two meters above the ground along the azimuth of the antenna and where area
energy refers to the maximum energy anywhere two meters above the ground regardless of the
anterma azimuth, accounting for cumulative energy from multiple antennas for the carrier and |
frequency range indicated; and |

That the Occupational Safety and Health Administration has policies in place which address
worker safety in and around communications sites, thus individual companies will be responsible
for their employees’ training regarding Radio Frequency Safety.

In summary, it is stated here that the proposed operation at the site would not result in exposure
of the Public to excessive levels of radio-frequency energy as defined in the FCC Rules and
Regulations, specifically 47 CFR 1.1307 and that Dish Network, LL.C’s proposed operation is
completely compliant.

Finally, it is stated that access to the tower should be restricted to communication industry
professionals, and approved contractor personnel trained in radio-frequency safety; and that the
instant analysis addresses exposure levels at two meters above ground level and does not address
exposure levels on the tower, or in the immediate proximity of the antennas.
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Crown Castle
WEST HARTFORD/I-84/X43
Site Summary

Garrlor Area Maximum Percentage MPE
AT&T Mobility, LLC 0.282 %
AT&T Mobility, LLC 0.556 %
AT&T Mobility, LLC 0.752 %
AT&T Mobility, LLC 0.656 %
AT&T Mobility, LLC 0.699 %
AT&T Mobility, LLC 08 %

Dish Network, LLC (Proposed} 0.156 %
Sprint 0.495 %
Sprint 0495 %
Sprint 0.688 %
Sprint 0.4686 %

T-Mobile 0.156 %

T-Maobile 0.169 %

T-Mobile 0.493 %

T-Maobile 0.133 %

Verizon Wireless 1.062 %
Verizon Wireless 0.745 %
Verizon Wireless 1.074 %
Verizon Wireless 0.835 %
Composite Site MPE: 10711 %
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Frequency:

Maximum Permissible Exposure {MPE):
Maximum power density at ground level:

AT&T Mobility, LLC
WEST HARTFORD/1-84/X43
Carrier Summary

2300
1000
281719

MHz
MWiemA2
uiemA2

Highest percentage of Maximum Permissible Exposure: 028172 %
Cn Axis Area
Orlentation Max Power Max Power
Helght  {degrees ERP Density Percentof| Density Percontof
Antenna Make Model (foet) true) {Watts) {pW/cm*2) MPE {uWlem*2) MPE
CCl Antennas TPA-65R-LGUUUU-H8 110 80 2729 1.077501  0.10775 | 2.381282 0.238129
Quintel QS66512-2 110 210 2858 1.364156 0.136416 | 2.691736 0.269174
Quintel QS66512-2 110 330 2858 1.357104  0.13571 2691736 0.269174
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AT&T Mobility, LLC

WEST HARTFORD/1-84/X43
Carrier Summary
Frequency: 737 MHz
Maximum Permissible Exposure (MPE): 49133 pWiem*2
Maximum power density at ground level: 273005 pWiem*2
Highest percentage of Maximum Permissible Exposure: 0.55564 %
On Axis Area
Orientation Max Power Max Power
Height  (degroes ERP Density Percontof| Density Percentof
Antenna Make Model {feef) true) (Watts) (uW/cm*2) MPE {pWicm*2) MPE
CClI Antennas TPA-65R-LCUUUU-HE 110 a0 3632 1797384 0.365818 | 1.894267 0.385536
Quintel Qse66512-2 110 210 2239 1.892133 0.385102 | 2.648065 0.538955
Quintel Q566512-2 110 330 2239 1.890719 0.384814 | 2.648055 0.538955

Page é of 23




AT&T Mobility, LLC

WEST HARTFORD/1-84/X43
Carrier Summary
Fraquency: 2100 MHz
Maximum Permissible Exposure (MPE): 1000 MW/iocmA2
Maximum power denslity at ground level: 7.51874  Wfem*2
Highest percentage of Maximum Permissible Exposure: 0.75187 %
On Axls Area
Max Power Max Power
Height  Orientation Denslty  Percent of Denslty Percent of
Antenna Make Model (feet)  {degrees true) ERP (Watfs) (pW/cm*2) MPE {#Wicm*2) MPE
Kathrein-Scala 800-10966 110 80 7364 3.630327 0.363033 7.364509 0.736451
Kathrein-Scala 800-10965 110 210 7114 2.663047 0.266305 6.239142 0.623914
Kathrein-Scala 800-10965 110 330 7114 2.596882 0.259688 8.239142 0.623914
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AT&T Mobility, LLC

WEST HARTFORD/1-84/X43
Carrier Summary
Frequency: 1900 MHz
Maximum Permissible Exposure (MPE): 1000 pWicmA2
Maximum power density at ground lavel: 6.55946  pWiem*2

Highest percentage of Maximum Permissible Exposure: 065595 %
On Axis Area
Max Power Max Power
Helght  Orientation Density  Percent of Density  Percent of
Antenna Make Model {feet)  (degrees true} ERP (Watts) (pW/cm*2) MPE {IW/cm*2) MFE
Kathrein-Scala 800-10966 110 80 6168 3.000878 0.300988 5.579532 0.557953
Kathrein-Scala 800-10965 110 210 6168 2.236801 0.22368 4.847119 0.484712
Kathrein-Scala 800-10965 110 330 6168 2.247915 0.224792 4.847118 0.484712
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AT&T Mobility, LLC
WEST HARTFORD/I-84/X43

Carrier Summary
Frequency: 763 MHz
Maximum Permissible Exposure {MPE): 508.67 pwWiemh2
Maximum power density at ground level: 3.55721 pWwicmh2
Highest percentage of Maximum Permissible Exposure: 069832 %
On Axis Area
Max Power Max Power
Heilght  Orientatlon ERP Density Percent of Density Percent of
Antenna Make Model {feet)  (degrees true) (Watts)  (uWicm”2) MPE (pWiem*2} MPE
Kathrein-Scala 800-10966 110 80 3623 2.349899 0.461972 3.103665 0.610157
Kathrein-Scala 800-10965 110 210 2959 1.959552 0.385233 2.629623 0.497305
Kathrein-Scala 800-10965 110 330 2659 1.971269 0.387536 2.529623 0.497305
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AT&T Mobility, LLC

WEST HARTFORD/I-84/X43
Carrier Summary
Frequency: 850 MHz
Maximum Permissible Exposure (MPE): 566.67 pWiem®h2
Maximum power density at ground level: 453102 pWiem™2
Highest percentage of Maximum Permissible Exposure: 0.79958 %
On Axls Aroa
Max Power Max Power
Height Orientation ERP Denslty Percentof| Density Percentof
Antenna Make Model (feet) (degrees frue} (Watls) (yWicm*2} MPE {uWiecm*2) MPE
Powerwave 7770 110 80 1094 0.8818 0.155612 | 1.389321  0.245174
CCl Antennas TPA-65R-LCUUUU-HB 110 80 3632 1.548743 0.273308 | 3.079484 0.543438
Powerwave 7770 110 210 1094 0.8818 0.155612 | 1.389321 0.245174
Quintel QS66512-2 110 210 1996 2132857 0.376387 | 2774119  0.48955
Powerwave 7770 110 330 1094 0.88289  0.155804 | 1.389321 0.245174
Quintet QS66512-2 110 330 1996 2142145 0378026 | 2.774119  0.48955
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Dish Network, LLC (Proposed)

WEST HARTFORD/I-84/X43
Carrier Summary
Frequency: 1995 MHz
Maximum Permissible Exposure {(MPE): 1000 pWiemA2
Maximum power density at ground level: 1.55883 pWicmA2
Hlghest percentage of Maximum Permissible Exposure: 0.15588 %
On Axis Area
Max Power Max Power
Antenna Height  Crientation ERP Density Percent of Dansity Porcent of
Make Model (feet) (degrees true) (Watts) {pW/cm*2) MPE (pWicm*2) MPE
Comba ODI2-065R18K-GQ 90 15 1081 0.70363 0.070363 0.994583 0.099458
Comba ODI2-065R18K-GQ 90 120 1081 0.70363 0.070363 0.994583 0.099458
Comba ODI2-065R18K-GQ 90 240 1081 0.70363 0.070363 0.994583 0.009458
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Sprint

WEST HARTFORD/1-84/X43
Carrier Summary
Frequency. 18890 MHz
Maximum Permissible Exposure (MPE): 1000 pWWicm*2
Maximum power density at ground level: 4.94876  pWicm”*2
Highest percentage of Maximum Permissible Exposure: 0.49488 %
On Axls Area
Max Power Max Powsr.

Helght  Orientation

Density  Percent of

Denslty  Percont of

Antenna Make Model (feet)  (degrees true) ERP (Watts) (uWicm*2) MPE (EWiecm#2) MPE
Commscope NNVV-65B-R4 81 0 2781 2.596005 0.2596 4.910815 0.491081
Commscope NNVV-65B-R4 81 120 2781 2.596004 0.2596 4910815 0.491081
Commscope NNVV-65B-R4 81 240 2781 2.556004 0.2596 4.910815 0.491081
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Sprint

WEST HARTFORD/I-84/X43
Carrier Summary
Frequency: 1900 MHz
Maximum Permissible Exposure {MPE): 1000 pWicm”2
Maximum power density at ground level: 494876  pWicmh2
Highest percentage of Maximum Permissible Exposure: 0.49488 %
On Axls Area
Max Power Max Power
Height  Orientatlon Density Percentof| Denslty Percentof
Antenna Make Model (feet) (degress true) ERP (Watts) (pW/cm*2) MPE (HWiem*2) MPE
Commscope NNVV-65B-R4 a1 0 2781 2.596005 0.2596 4.910815  0.481081
Commscope NNVV-65B-R4 81" 120 2781 2.596004 0.25%6 4910815  0.491081
Commscope NNVV-65B-R4 81 240 2781 4910815  0.491081
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Frequency:

Maximum Permissible Exposure (MPE):
Maximum power density at ground level:

Sprint

WEST HARTFORD/1-84/X43

Carrier Summary

862
574.67
3.95585

MHz
UWiemh2
HW/cmh2

Highest percentage of Maximum Permissible Exposure: 068837 %
On Axis Area
Max Power Max Power
Height  Orlentation ERP Density Percent of Denslty Percent of
Antenna Make Model {feet) (degrees true} (Watts) (UW/icm*2) MPE (pWicm*2) MPE
Commscope NNVV-85B-R4 81 0 1563 2.819666 0.490661 3.904552 0.679446
Commscope NNVV-65B-R4 81 120 1563 2.804525 0.488026 3.904553 0.679447
Commscope NNVV-85B-R4 81 240 1563 2.819666 0.4908661 3.904552 0.679446
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Sprint

WEST HARTFORD/1-84/X43
Carrier Summary
Frequency: 2500 MHz
Maximum Permissible Exposure (MPE): 1000 pWiem*2
Maximum powaer density at ground level: 466058 pWicm*2
Highest percentage of Maximum Permissible Exposure: 0466068 %
On Axis Area
Max Power Max Power
Antenna Height  Crientation ERP Density Percent of Density  Percent of
Make Model (feet) (degrees true) {(Watts) (pWicm*2) MPE (pWicm*2) MPE
Nokia AAHC 81 0 3385 3.656821 0.365682 4.616 0.4618
Nokia AAHC 81 120 3339 3.670828 0.367083 4616 0.4616
Nokia AAHC 81 240 3389 3.656821 0.365682 4,618 0.4616
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Frequency:

Maximum Permissible Exposure (MPE):
Maximum power denslty at ground level:

Highaest percentage of Maximum Permissible Exposure:

Antenna Make

Model

T-Mobile

0.15581

WEST HARTFORD/1-84/X43
Carrier Summary
700 MHz
466.67  pWicm*2
0.7271  pWiem*2

%

On Axis

Area

Max Power
Density Percent of
(pW/emA2)  MPE

Max Power
Density Percent of
{UW/cm*2) MPE

RF3
RFS
RFS

APXVAARR24_43-U-NAZ20
APXVAARR24_43-U-NAZO
APXVAARRZ4_43-U-NAZ0

Orlentatlon
Helght  {degrees ERP
{feot) true) {(Watts)
120 90 1307
120 210 1307
120 330 1307
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0.59696 0.12792
0.596731 0.127871
0.59696 0.12792

0.624084  0.133732
0.624084 0.133732
0.624084 0.133732




Frequency:

Maximum Permissible Exposure (MPE):
Maximum power density at ground lavel:

Highest percentage of Maximum Permissible Exposure:

Antenna Make

Model

T-Mobile

Carrier Summary

600
400
0.67687
0.16922

WEST HARTFORD/I-84/X43

MHz
HW/emh2
pW/emA2
%

On Axis

Area

Max Power
Density Percent of
(pW/ecmA2) MPE

Max Power
Density Percent of
(EWiem*2} MPE

RFS
RFS
RFS

APXVAARR24_43-U-NAZ0
APXVAARR24_43-U-NAZ0
APXVAARR24_43-U-NA20

Orientation
Height  (degrees ERP
{feat) trua) {(Watts)
120 90 1251
120 210 1251
120 330 1251
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0.614239  0.15356
0.615649 0.153912
0614239  0.15356

0.630207 0.157552
0.630207 0.157552
0.630207 0.157552
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T-Mobile

WEST HARTFORD/1-84/X43
Carrier Summary
Frequency: 2100 MHz
Maximum Pemissibie Exposure (MPE): 1000 pWiemA2
Maximum power density at ground level: 4.9303 pWiem*2
Highest percentage of Maximum Permissible Exposure: 049303 %
On Axis Area
: Max Power Max Power
‘ Helght Orientation Density Percent of Density Percent of
Antenna Make Model (fest)  (degreés true) ERP (Watts) (uW/cmA2) MPE (MWicmA2) MPE
Ericsson AlR 32 B2A-B66AA 120 90 2313 3.425622  (.342562 3.425622 0.342562
Ericgson AIR 3246 120 90 2313 0.793881 0.079388 0807227  0.090723
Ericsson AIR 32 B2A-BB6AA 120 210 2313 3.406468  0.340647 3.420056 0.342006
Ericsson AIR 3246 120 210 2313 0.794185  0.079419 0.907227 0.090723
Ericsson AIR 32 B2A-BEBAA 120 330 2313 3.425622 0.342562 3.425622 0.342562
Ericsson AR 3246 120 330 2313 0.793882 0.079388 0.907227 0.090723

Page 18 of 23



T-Mobile

WEST HARTFORD/1-84/X43
Carrier Summary

Frequency: 1900 MHz

Maximum Permissible Exposure (MPE): 1000 pWicmA2

Maximum power density at ground level: 1.32947  pWiom*2

Highest percentage of Maximum Permissible Exposure: 013295 %

On Axis Area
Max Power Max Power

Helght  Orlentation

Denslty  Percent of

Density  Percent of

Antenna Make Madel {feet)  (degrees true) ERP {Watts) (uW/cm*2) MPE (PWicmA2) MPE
Ericsson AIR 32 B2A-BB6BAA 120 ° 90 2313 0.793881 0.079388 0.907227 0.090723
Ericsson AIR 32 B2A-B66AA 120 210 2313 0.794185 0.079419 0.907227 0.090723
Ericsson AIR 32 B2A-BBBAA 120 330 2313 0.793882 0.079388 0.907227 0.080723
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Verizon Wireless

WEST HARTFORD/I1-84/X43
Carrier Summary
Frequency: 850 MHz
Maximum Permissible Exposure (MPE): 566.67 PWicm*2
Maximum power density at ground level: 6.01955  pwicm*2
Highest percentage of Maximum Permissible Exposure: 1.06227 %
On Axis Area
Max Power Max Power
Helght  Orientation Density  Percent of Density  Percent of
Antenna Make Model {foof)  (degrees true) ERP (Watts) (pW/cm*2} MPE {iW/cm*2) MPE

Antel BXA-80063-4CF 100 60 3192 4515804 0.796907 5.933411 1.047073

Antel BXA-80063-4CF 100 180 3192 4515803 0.796908 5.93341 1.047072

Antel BXA-80063-4CF 100 300 3192 4.521562 0.797923 593341 1.047072
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Verizon Wireless

WEST HARTFORD/[-84/X43 :
Carrier Summary '
Frequency: 2100 MHz
Maximum Permissible Exposure (MPE): 1000 pWicmA2
Maximum power density at ground level: 744934  uWicm*2
Highest percentage of Maximum Permissible Exposure: 0.74483 %
On Axls Area
Max Power Max Power
Helght  Orientation ERP Density Percentof | Density Percent of
Antenna Make Model (feot} (degrees true) (Watts) (uWicm*2) MPE {pW/icmA2) MPE
ANDREW SBNHH-1D65B 100 60 5154 4668221 0.466822 7137465  0.713747
ANDREW SBNHH-1D65B 100 180 5154 4661319  0.466132 7137465  0.713747 r
ANDREW SBNHH-1D65B 100 300 5154 4661319  0.466132 7.137465  0.713747 |
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Verizon Wireless

WEST HARTFORD/I-84/X43
Carrier Summary
Frequency: 1900 MHz
Maximum Permissible Exposure (MPE): 1000 pWicm*2
Maximum power density at ground level: 10.73951  puWicm*2
Highest percentage of Maximum Permissible Exposure: 1.07385 %
On Axis Area
Max Power Max Power
Height  Orientation Density Percentof | Density Percentof
Antenna Make Model {feet)  {degrees true) ERP {Watfs) (1W/cm"2) MPE {WW/icm*2) MPE
ANDREW -SBNHH-1065B 100 80 4583 8.169732 0.816973 10.622636  1.062264
ANDREW SBNHH-1085B 100 180 4583 8.288787 0.828879 10.622635  1.082263
ANDREW SBNHH-1D658 100 300 4583 8.288787 0.828879 10.622638 1.062264
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Verizon Wireless [
WEST HARTFORD/1-84/X43 |
Carrier Summary
Frequency: 751 MHz
Maximum Permissible Exposure (MPE): 500.67 pWicmh2
Maximum power density at ground level: 417837 WicmAh2
Highest percentage of Maximum Permissible Exposure: 0.83456 % -
On Axis Area
Max Power Max Power
Antfenna Height Orlentation - ERP Density Percent of Density Parcent of
Maks Model {feet} (degrees true} (Watts) (uWicm*2) MPE (pWicm*2) MPE
ANDREW SBNHH-1D65B 100 60 1362 1.033099 0.205345 1.667973 0.33315
ANDREW LNX-8514DS-VTM 100 60 1885 1.700994 0.339746 2.609572 0.521219
ANDREW SBNHH-1D65B 100 180 1362 1.034398 0.206604 1.667973 0.33315
ANDREW LNX-6514DS-VTM i00 180 1885 1.700994 0.339746 2.609572 0.521219
ANDREW SBNHH-1D65B 100 300 1362 1.034398 0.206604 1.667973 0.33315
ANDREW LNX-6514DS-VTM 100 300 1885 1.700429 0.339633 2.609572 0.521219
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