
June 4, 2019 

Members of the Siting Council 
Connecticut Siting Council 
Ten Franklin Square 
New Britain, CT 06051 

RE:   Notice of Exempt Modification 
 27 Maynard Road, Salem, CT 06420 
 Latitude: 41.4630305600 
 Longitude: -72.2465972300 
 T-Mobile Site#: CT11451G – L600  

Dear Ms. Bachman: 

T-Mobile currently maintains six (6) antennas at the 82-foot level of the existing 100-foot lattice tower at 27 
Maynard Road, Salem, CT. The 100-foot lattice tower and property are owned by Salem Telecom LLC. T-Mobile 
now intends to replace three (3) of its existing antennas with three (3) new 600/700 MHz antennas. The new 
antennas will be installed at the same 82-foot level of the tower.   

Planned Modifications: 
Tower:  

Remove 
N/A 

Remove and Replace:  
(3) LNX-6515DS (Remove) - APXVAARR24_43-U-NA20 Antenna (Replace) 600/700 MHz 
(3) RRUS11B12 (Remove) - Radio 4449 B71+B12 (Replace) 

Install New:  
(1) 1-3/8” Hybrid Cables 

Existing to Remain: 
(3) RFS APX16DWV-16DWV-S—E-A20 Antenna 1900/2100 MHz 
(3) RRUS11B2  
(3) RRUS11B4 
(1) 1-3/8” Hybrid Cable 

Ground: 

10 INDUSTRIAL AVE,  
SUITE 3 
MAHWAH NJ 07430 

PHONE:  201.684.0055 
FAX:    201.684.0066 



Install New: Equipment inside existing 6102 cabinet 

This facility was approved by the CSC for T-Mobile use in TS-T-Mobile-121-160721 dated September 6, 2016. 
This modification complies with this approval. Please see the enclosed.   

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies§ 16- SOj-73, for 
construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance 
with R.C.SA. § 16-SOj-73, a copy of this letter is being sent to First Selectman -Kevin T. Lyden, Elected Official, 
and Matt Allen, Zoning Enforcement Officer for the Town of Salem, as well as the owner.  

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

1. The proposed modifications will not result in an increase in the height of the existing structure.

2. The proposed modifications will not require the extension of the site boundary.

3. The proposed modifications will not increase noise levels at the facility by six decibels or more, or to levels
that exceed state and local criteria. 

4. The operation of the replacement antennas will not increase radio frequency emissions at the facility to a
level at or above the Federal Communications Commission safety standard. 

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

6. The existing structure and its foundation can support the proposed loading.

For the foregoing reasons, T-Mobile respectfully submits that the proposed modifications to the above 
referenced telecommunications facility constitute an exempt modification under 
R.C.S.A. § 16-50j-72(b)(2). 

 Sincerely, 

Kyle Richers 
Transcend Wireless 
Cell:  908-447-4716 
Email: krichers@transcendwireless.com 

Attachments 
cc: Kevin T. Lyden – Town of Salem First Selectman 
Matt Allen– Town of Salem Zoning Enforcement Officer 
Salem Telecom LLC – tower/property owner 

mailto:krichers@transcendwireless.com
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Kyle Richers

From: UPS Quantum View <pkginfo@ups.com>
Sent: Thursday, June 6, 2019 4:21 PM
To: krichers@transcendwireless.com
Subject: UPS Ship Notification, Reference Number 1: CT11451G CSC owner

To help protect your privacy, Microsoft 
Office prevented automatic download of  
this pictu re from the Internet.
UPS

 !  A signature is required for package delivery

You have a package coming. 

Scheduled Delivery Date: Friday, 06/07/2019 Sign Now 

To help protect your privacy, Microsoft Office prevented automatic download of this picture from the Internet.
UPS My Choice driver

Change Delivery Manage Preferences View Delivery Planner 

This message was sent to you at the request of TRANSCEND WIRELESS to notify you that the shipment 
information below has been transmitted to UPS. The physical package may or may not have actually been 
tendered to UPS for shipment. To verify the actual transit status of your shipment, click on the tracking link 
below. 

Shipment Details 

From: TRANSCEND WIRELESS 

Tracking Number: 1ZV257424291261486

Ship To: 

Salem Telecom LLC 
226 Lambtown Road 
LEDYARD, CT 063391928 
US 
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UPS Service: UPS GROUND 

Number of Packages: 1 

Package Weight: 1.0 LBS 

Scheduled Delivery: 06/07/2019 

Signature Required: A signature is required for package delivery 

Reference Number 1: CT11451G CSC owner 
 

  

To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.

  

 

 

To 
help 
prot
ect 
you
r 
priv
acy, 
Micr
osof 

Download the UPS mobile app  

 

© 2019 United Parcel Service of America, Inc. UPS, the UPS brandmark, and the color brown are 
trademarks of United Parcel Service of America, Inc. All rights reserved. 
 
All trademarks, trade names, or service marks that appear in connection with UPS's services are the 
property of their respective owners. 
 
Please do not reply directly to this e-mail. UPS will not receive any reply message. For more information on 
UPS's privacy practices, refer to the UPS Privacy Notice. For questions or comments, visit the Help and 
Support Center. 
 
This communication contains proprietary information and may be confidential. If you are not the intended 
recipient, the reading, copying, disclosure or other use of the contents of this e-mail is strictly prohibited 
and you are instructed to please delete this e-mail immediately. 

UPS Privacy Notice  

Help and Support Center  

To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.   
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Kyle Richers

From: UPS Quantum View <pkginfo@ups.com>
Sent: Thursday, June 6, 2019 4:23 PM
To: krichers@transcendwireless.com
Subject: UPS Ship Notification, Reference Number 1: CT11451G CSC EO

To help protect your privacy, Microsoft 
Office prevented automatic download of  
this pictu re from the Internet.
UPS

You have a package coming. 
Scheduled Delivery Date: Friday, 06/07/2019 

This message was sent to you at the request of TRANSCEND WIRELESS to notify you that the shipment 
information below has been transmitted to UPS. The physical package may or may not have actually been 
tendered to UPS for shipment. To verify the actual transit status of your shipment, click on the tracking link 
below. 

Shipment Details 

From: TRANSCEND WIRELESS 

Tracking Number: 1ZV257424290859495

Ship To: 

Kevin T. Lyden 
Town of Salem 
270 Hartford Road 
SALEM, CT 064203804 
US 

UPS Service: UPS GROUND 

Number of Packages: 1 

Scheduled Delivery: 06/07/2019 

Signature Required: A signature is required for package delivery 

Weight: 1.0 LBS 

Reference Number 1: CT11451G CSC EO 

To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.

To 
help 
prot
ect 
you
r 
priv
acy, 
Micr
osof

Download the UPS mobile app
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© 2019 United Parcel Service of America, Inc. UPS, the UPS brandmark, and the color brown are 
trademarks of United Parcel Service of America, Inc. All rights reserved. 

All trademarks, trade names, or service marks that appear in connection with UPS's services are the 
property of their respective owners. 

Please do not reply directly to this e-mail. UPS will not receive any reply message. For more information on 
UPS's privacy practices, refer to the UPS Privacy Notice. For questions or comments, visit the Help and 
Support Center. 

This communication contains proprietary information and may be confidential. If you are not the intended 
recipient, the reading, copying, disclosure or other use of the contents of this e-mail is strictly prohibited 
and you are instructed to please delete this e-mail immediately. 

UPS Privacy Notice  

Help and Support Center 

To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.
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Kyle Richers

From: UPS Quantum View <pkginfo@ups.com>
Sent: Thursday, June 6, 2019 4:24 PM
To: krichers@transcendwireless.com
Subject: UPS Ship Notification, Reference Number 1: CT11451G CSC ZO

To help protect your privacy, Microsoft 
Office prevented automatic download of  
this pictu re from the Internet.
UPS

You have a package coming. 
Scheduled Delivery Date: Friday, 06/07/2019 

This message was sent to you at the request of TRANSCEND WIRELESS to notify you that the shipment 
information below has been transmitted to UPS. The physical package may or may not have actually been 
tendered to UPS for shipment. To verify the actual transit status of your shipment, click on the tracking link 
below. 

Shipment Details 

From: TRANSCEND WIRELESS 

Tracking Number: 1ZV257424294661502

Ship To: 

Matt Allen 
Town of Salem 
270 Hartford Road 
SALEM, CT 064203804 
US 

UPS Service: UPS GROUND 

Number of Packages: 1 

Scheduled Delivery: 06/07/2019 

Signature Required: A signature is required for package delivery 

Weight: 1.0 LBS 

Reference Number 1: CT11451G CSC ZO 

To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.

To 
help 
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ect 
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r 
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acy, 
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osof

Download the UPS mobile app
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© 2019 United Parcel Service of America, Inc. UPS, the UPS brandmark, and the color brown are 
trademarks of United Parcel Service of America, Inc. All rights reserved. 

All trademarks, trade names, or service marks that appear in connection with UPS's services are the 
property of their respective owners. 

Please do not reply directly to this e-mail. UPS will not receive any reply message. For more information on 
UPS's privacy practices, refer to the UPS Privacy Notice. For questions or comments, visit the Help and 
Support Center. 

This communication contains proprietary information and may be confidential. If you are not the intended 
recipient, the reading, copying, disclosure or other use of the contents of this e-mail is strictly prohibited 
and you are instructed to please delete this e-mail immediately. 

UPS Privacy Notice  

Help and Support Center 

To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.



6/3/2019 Vision Government Solutions

gis.vgsi.com/salemct/Parcel.aspx?Pid=559 1/3

Location 27 MAYNARD RD Mblu 17/ / 007/ 050/

Acct# 587 Owner SALEM TELECOM LLC

Assessment $239,800 Appraisal $342,600

PID 559 Building Count 1

Owner SALEM TELECOM LLC
Co-Owner
Address 226 LAMBTOWN RD 

LEDYARD, CT 06339-0000

Sale Price $0
Certificate
Book & Page 0140/0183

Sale Date 08/29/2002
Instrument 1N

 

27 MAYNARD RD

 

Current Value

Appraisal

Valuation Year Improvements Land Total

2016 $90,100 $252,500 $342,600

Assessment

Valuation Year Improvements Land Total

2016 $63,100 $176,700 $239,800

 

Owner of Record

 

Ownership History

Ownership History

Owner Sale Price Certificate Book & Page Instrument Sale Date

SALEM TELECOM LLC $0  0140/0183 1N 08/29/2002

SPIEGEL JOHN M & NANCY $75,000  66/ 240  06/08/1990

Year Built: 2004
Living Area: 1,334
Replacement Cost: $158,872
Building Percent
Good:

56

Replacement Cost 
Less Depreciation:

 
$89,000

Building Attributes

Building Information

Building 1 : Section 1

 



6/3/2019 Vision Government Solutions

gis.vgsi.com/salemct/Parcel.aspx?Pid=559 2/3

Legend

Land Use Land Line Valuation

 

Extra Features

Extra Features

Code Description Size Value Bldg #

GNR Generator 1 UNITS $0 1

 

Land

Field Description

Style Cape Cod

Model Residential

Grade: C+

Stories: 1.5

Occupancy 1

Exterior Wall 1 Vinyl Siding

Exterior Wall 2  

Roof Structure: Gable Or Hip

Roof Cover Asphalt Shingl

Interior Wall 1 Drywall/Sheet

Interior Wall 2  

Interior Flr 1 Quarry Tile

Interior Flr 2 Carpet

Heat Fuel Gas

Heat Type: Forced Air

AC Type: Central

Total Bedrooms: 2 Bedrooms

Total Bthrms: 2

Total Half Baths: 1

Total Xtra Fixtrs:  

Total Rooms: 4

Bath Style: Modern

Kitchen Style: Modern

Legend

Building Photo

(http://images.vgsi.com/photos/SalemCTPhotos//\00\00\12/54.j

Building Layout

(http://images.vgsi.com/photos/SalemCTPhotos//Sketches/559_5

Building Sub-Areas (sq ft)

Code Description
Gross 
Area

Living 
Area

BAS First Floor 681 681

FHS Finished Half Story 1,305 653

FGR Attached Garage 624 0

  2,610 1,334

http://images.vgsi.com/photos/SalemCTPhotos///00/00/12/54.jpg
http://images.vgsi.com/photos/SalemCTPhotos//Sketches/559_559.jpg
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gis.vgsi.com/salemct/Parcel.aspx?Pid=559 3/3

Use Code 101
Description Single Family  
Zone RA
Neighborhood 1105
Alt Land Appr No
Category

Size (Acres) 2.29
Frontage
Depth
Assessed Value $176,700
Appraised Value $252,500

Legend

(c) 2019 Vision Government Solutions, Inc. All rights reserved.

 

Outbuildings

Outbuildings

Code Description Sub Code Sub Description Size Value Bldg #

SHD1 Shed Frame   117 S.F. $1,100 1

Valuation History

Appraisal

Valuation Year Improvements Land Total

2018 $144,500 $317,200 $461,700

2017 $78,200 $63,800 $142,000

2016 $78,200 $63,800 $142,000

 

Assessment

Valuation Year Improvements Land Total

2018 $101,200 $222,000 $323,200

2017 $54,800 $44,600 $99,400

2016 $54,800 $44,600 $99,400



6/3/2019 Print Map

salem.mapxpress.net/ags_map/default.htm?GIS_LINK=17-007-050 1/1

Town of Salem 
Geographic Information System (GIS)

 

Date Printed: 6/3/2019

Approximate Scale: 1 inch = 50 feetMAP DISCLAIMER - NOTICE OF LIABILITY
 This map is for assessment purposes only. It is not for legal description

or conveyances. All information is subject to verification by any user.
The Town of Salem and its mapping contractors assume no legal
responsibility for the information contained herein.

 







T-MOBILE
NORTHEAST LLC

35 GRIFFIN ROAD SOUTH
BLOOMFIELD, CT 06002
OFFICE: (860) 648-1116

TRANSCEND WIRELESS 
10 INDUSTRIAL AVE
MAHWAH, NJ 07430

TEL: (201) 684-0055
FAX:(201) 684-0066

29 HAMM ROAD TEL:  (978) 557-5553
HUDSON, NY 12534 FAX: (978) 336-5586

T-1

SHEET
NO.

DESCRIPTION REV.

LOCATION SPECIAL RESTRICTIONS

PROJECT
SITE

SITE NAME: CT11451G
27 MAYNARD ROAD

SALEM, CT 06420
NEW LONDON COUNTY

SITE NUMBER: CT11451G

RF DESIGN GUIDELINE: 67D07C 6102 MUAC

72 HOURS

UNDERGROUND SERVICE ALERT

TOWER RATING POST INSTALL: 85.8%



T-MOBILE
NORTHEAST LLC

35 GRIFFIN ROAD SOUTH
BLOOMFIELD, CT 06002
OFFICE: (860) 648-1116

TRANSCEND WIRELESS 
10 INDUSTRIAL AVE
MAHWAH, NJ 07430

TEL: (201) 684-0055
FAX:(201) 684-0066

29 HAMM ROAD TEL:  (978) 557-5553
HUDSON, NY 12534 FAX: (978) 336-5586

GN-1

GROUNDING NOTES GENERAL NOTES



T-MOBILE
NORTHEAST LLC

35 GRIFFIN ROAD SOUTH
BLOOMFIELD, CT 06002
OFFICE: (860) 648-1116

TRANSCEND WIRELESS 
10 INDUSTRIAL AVE
MAHWAH, NJ 07430

TEL: (201) 684-0055
FAX:(201) 684-0066

29 HAMM ROAD TEL:  (978) 557-5553
HUDSON, NY 12534 FAX: (978) 336-5586

A-1

COMPOUND PLAN

EXISTING EQUIPMENT PLAN

PROPOSED EQUIPMENT PLAN

STRUCTURAL NOTES: NOTE:



T-MOBILE
NORTHEAST LLC

35 GRIFFIN ROAD SOUTH
BLOOMFIELD, CT 06002
OFFICE: (860) 648-1116

TRANSCEND WIRELESS 
10 INDUSTRIAL AVE
MAHWAH, NJ 07430

TEL: (201) 684-0055
FAX:(201) 684-0066

29 HAMM ROAD TEL:  (978) 557-5553
HUDSON, NY 12534 FAX: (978) 336-5586

A-2

EXISTING ANTENNA PLAN

PROPOSED ANTENNA PLAN

TOWER ELEVATION

STRUCTURAL NOTES: NOTE:



T-MOBILE
NORTHEAST LLC

35 GRIFFIN ROAD SOUTH
BLOOMFIELD, CT 06002
OFFICE: (860) 648-1116

TRANSCEND WIRELESS 
10 INDUSTRIAL AVE
MAHWAH, NJ 07430

TEL: (201) 684-0055
FAX:(201) 684-0066

29 HAMM ROAD TEL:  (978) 557-5553
HUDSON, NY 12534 FAX: (978) 336-5586

A-3

STRUCTURAL NOTES:NOTE:

L600+L700 ANTENNA MOUNTING DETAIL

T-MOBILE ELEVATION PHOTO DETAIL

RADIO DETAIL

L600+L700 ANTENNA DETAIL



T-MOBILE
NORTHEAST LLC

35 GRIFFIN ROAD SOUTH
BLOOMFIELD, CT 06002
OFFICE: (860) 648-1116

TRANSCEND WIRELESS 
10 INDUSTRIAL AVE
MAHWAH, NJ 07430

TEL: (201) 684-0055
FAX:(201) 684-0066

29 HAMM ROAD TEL:  (978) 557-5553
HUDSON, NY 12534 FAX: (978) 336-5586

E-1

TOWER BOTTOM CABLE GROUNDING DETAIL

ONE LINE POWER DIAGRAM

TOWER TOP CABLE GROUNDING DETAIL

ELECTRICAL & GROUNDING  NOTES

GROUNDING RISER DIAGRAM

TYPICAL GROUND BAR

CONNECTION DETAIL

ELECTRICAL LEGEND





                                    

 
  

SCOPE OF WORK: 
 
Hudson Design Group LLC (HDG) has been authorized by T-Mobile to conduct a 
structural evaluation of the 100’ self-supporting tower supporting the proposed T-Mobile's 
antennas located at elevation 82’ above the ground level.    
 
This report represents this office’s findings, conclusions and recommendations pertaining 
to the support of T-Mobile’s existing and proposed antennas listed below. 
 
Record drawings of the existing tower prepared by Central Tower Inc., dated September 
1, 1999, were available and obtained for our use. The previous structural analysis report 
prepared by this office, dated October 29, 2012, was used for tower analysis. 
 
 
 
 
CONCLUSION SUMMARY:   
 
Based on our evaluation, we have determined that the existing tower and foundation 
are in conformance with the ANSI/TIA-222-G Standard for the loading considered under 
the criteria listed in this report. The tower structure is rated at 85.8% - (Diagonal at Tower 
Section T4 from EL.20’ to EL.40’ Controlling).   
 
 
 
 
 
 
 
 
 
 
 
    
 
 
 
   
 
 
 
 
 
 
 
 
 
 

   
 



                                    

 
 
  APPURTENANCES CONFIGURATION: 

Tenant Appurtenances Elev. Mount 
 Lightning Rod 100’ Tower Leg 
 15’ Dipole 100’ Tower Leg 
 10’ Omni 100’ Tower Leg 
 (3) 8’ Omni 100’ T - Frame 

T-Mobile (3) APX16DWV-16DWVS Antennas 82’ T - Frame 
T-Mobile (6) RRUS 11 82’ T - Frame 
T-Mobile (3) APXVAARR24_43-U-NA20 Antennas 82’ T - Frame 
T-Mobile (3) Radio 4449 82’ T - Frame 

AT&T (6) Powerwave 7770 Antennas 70’ T - Frame 
AT&T (6) LGP 21400 TMA 70’ T - Frame 
AT&T (6) LGP 21900  70’ T - Frame 
AT&T AM-X-CD-14-65 Antenna 70’ T - Frame 
AT&T P65-17-XLH-RR Antenna 70’ T - Frame 
AT&T AM-X-CD-16-65 Antenna 70’ T - Frame 
AT&T (6) RRUs  70’ T - Frame 
AT&T DC6-48-60-18-8F  70’ Tower Leg 
AT&T GPS-TMG-HR-26N 20’ Tower Leg 

  *Proposed  T-Mobile Appurtenances shown in Bold. 
 
   
 
 
  T-MOBILE EXISTING/PROPOSED COAX CABLES: 

Tenant Coax Cables Elev. Mount 
T-Mobile (1) Fiber Cable  82’ T - Bracket 
T-Mobile (1) Fiber Cable  82’ T - Bracket 

  *Proposed  T-Mobile Coax Cables shown in Bold. 
 
 
 
 
 
 
 
 
 
 
 
 



                                    

 
 
 ANALYSIS RESULTS SUMMARY: 

Component Max. Stress 
Ratio 

Elev. of Component 
(ft) 

Pass/Fail Comments 

Legs 59.0 % 0 – 20 PASS  
Diagonals 85.8 % 20 – 40 PASS Controlling 
Top Girts 1.8 % 80 – 100 PASS  

Bottom Girts 6.7 % 80 – 100 PASS  
 
 
 
 
 FOUNDATION ANALYSIS RESULTS SUMMARY: 

 Design Reactions 
X 1.35 

 Proposed 
Reactions Pass/Fail Comments 

AXIAL 46.0 k 23.5 k PASS  
SHEAR 40.2 k 25.4 k PASS  

MOMENT 2887 ft-k 1597 ft-k PASS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                    

 
 
DESIGN CRITERIA:   
 

1. EIA/TIA-222-G  Structural Standards for Steel Antenna Towers and Antenna 
Supporting Structures 

 
2. 2018 Connecticut State Building Code 

City/Town:  Salem   
County:  New London 
Wind Load: 120 mph  
Structural Class:  II 
Exposure Category:  B 
Topographic Category: 1 
Ice Thickness: 0.75 inch 

 
3. Approximate height above grade to proposed antennas: 82’ 

        
 
 
 
ASSUMPTIONS:   
 

1. The tower dimensions, member sizes and material strength are as indicated in the 
record drawings of the existing tower prepared by Central Tower Inc., dated 
September 1, 1999.  
 

2. The existing appurtenances configuration is as stated in this report. All antennas, 
coax cables and waveguide cables are assumed to be properly installed and 
supported as per the manufacturer’s requirements. 
 

3. The tower and foundation are properly constructed and maintained. All structural 
members and their connections are assumed to be in good condition and are 
free from defects with no deterioration to its member capacities.  
 

4. The support mounts and platforms are not analyzed and are considered 
adequate to support the loading. The analysis is limited to the primary support 
structure itself. 
 

5. All prior structural modification, if any, are assumed to be as per the data 
supplied (if available), and installed properly.  

 
 
 
 

SUPPORT RECOMMENDATIONS:   
 
HDG recommends that the proposed antennas and radios be mounted on the existing T-
frame supported by the tower.     
 
 
 
 



                                    

 
 

 
Photo 1:   Photo illustrating the Tower with Appurtenances shown.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                    

 

 
 
 
 
 
 
 
 
 
 
 

CALCULATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 Hudson Design Group LLC 
 45 Beechwood Drive 

 North Andover, MA  01845  
 Phone: (978) 557-5553 
 FAX: (978) 336-5586 

Job: CT11451G     Salem, CT
 Project: 100 ft Self Supporting Tower
 Client:  T-Mobile  Drawn by: kw  App'd: 

 Code:  TIA-222-G  Date: 05/21/19  Scale:  NTS 
 Path: 

C:\Users\kwang\Documents\HUDSON DESIGN GROUP\AAA\CT11451G - SST (T-Mobile - TRANSCEND)\CT11451G\CT11451G.eri
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 w/mount pipe

 70 Powerwave P65-17-XLH-RR w/mount 
 pipe

 70 KMW AM-X-CD-16-65-00T-RET 
 w/mount pipe

 70 PCTEL GPS-TMG-HR-26N  20DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

 Lightning Rod  100

 15' Dipole  100

 Omni  3"x10'  100

 Omni  3"x8'  100

 Omni  3"x8'  100

 Omni  3"x8'  100

 PiROD 12' T-Frame  98.5

 PiROD 12' T-Frame  98.5

 PiROD 12' T-Frame (T-Mobile - 
 existing)

 82

 PiROD 12' T-Frame  82

 PiROD 12' T-Frame  82

 APX16DWV-16DWVS-E-A20 w/mount
 pipe

 82

 APX16DWV-16DWVS-E-A20 w/mount
 pipe

 82

 APX16DWV-16DWVS-E-A20 w/mount
 pipe

 82

 (2) RRUS 11  82

 (2) RRUS 11  82

 (2) RRUS 11  82

 APXVAARR24_43-U-NA20 w/mount 
 pipe (T-Mobile - proposed)

 82

 APXVAARR24_43-U-NA20 w/mount 
 pipe

 82

 APXVAARR24_43-U-NA20 w/mount 
 pipe

 82

 Radio 4449  82

 Radio 4449  82

 Radio 4449  82

 (2) Ericsson RRU  70

 (2) Ericsson RRU  70

 (2) Ericsson RRU  70

 Surge Arrestor (DC6-48-60-18-8F)  70

 PiROD 15' T-Frame (ATT)  70

 PiROD 15' T-Frame  70

 PiROD 15' T-Frame  70

 (2) Powerwave 7770 w/mount pipe  70

 (2) Powerwave 7770 w/mount pipe  70

 (2) Powerwave 7770 w/mount pipe  70

 (2) Powerwave LGP21900  70

 (2) Powerwave LGP21900  70

 (2) Powerwave LGP21900  70

 (2) Powerwave TMA LGP21400  70

 (2) Powerwave TMA LGP21400  70

 (2) Powerwave TMA LGP21400  70

 KMW AM-X-CD-14-65-00T-RET 
 w/mount pipe

 70

 Powerwave P65-17-XLH-RR w/mount 
 pipe

 70

 KMW AM-X-CD-16-65-00T-RET 
 w/mount pipe

 70

 PCTEL GPS-TMG-HR-26N  20

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi  A36  36 ksi  58 ksi

TOWER DESIGN NOTES
1.   Tower is located in New London County, Connecticut.
2.   Tower designed for Exposure B to the TIA-222-G Standard.
3.   Tower designed for a 120 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to increase

 in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Structure Class II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 85.8%
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  Tower Input Data    
 

 

The main tower is a 3x free standing tower with an overall height of 100.00 ft above the ground line. 

The base of the tower is set at an elevation of 0.00 ft above the ground line. 

The face width of the tower is 5.00 ft at the top and 10.00 ft at the base. 

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

The following design criteria apply:  

 Tower is located in New London County, Connecticut. 

 Basic wind speed of 120 mph. 

 Structure Class II. 

 Exposure Category B. 

 Topographic Category 1. 

 Crest Height 0.00 ft. 

 Nominal ice thickness of 0.7500 in. 

 Ice thickness is considered to increase with height. 

 Ice density of 56 pcf. 

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

 Temperature drop of 50 °F. 

 Deflections calculated using a wind speed of 60 mph. 

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

 Pressures are calculated at each section. 

 Stress ratio used in tower member design is 1. 

 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 
 

 Tower Section Geometry    
 

Tower 

 Section 

Tower 

 Elevation 

 

ft 

Assembly 

Database 

Description Section 

Width  

 

ft 

Number  

of  

Sections 

Section 

Length 

 

ft 

T1 100.00-80.00   5.00 1 20.00 

T2 80.00-60.00   5.00 1 20.00 

T3 60.00-40.00   6.25 1 20.00 

T4 40.00-20.00   7.50 1 20.00 

T5 20.00-0.00   8.75 1 20.00 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 

 Section 

Tower 

 Elevation 

 

ft 

Diagonal 

Spacing 

 

ft 

Bracing 

Type 

Has 

K Brace 

End 

Panels 

Has  

Horizontals 

Top Girt 

Offset 

 

in 

Bottom Girt 

Offset 

 

in 

T1 100.00-80.00 3.21 X Brace No No 4.5000 4.5000 

T2 80.00-60.00 6.17 X Brace No No 9.0000 9.0000 

T3 60.00-40.00 6.17 X Brace No No 9.0000 9.0000 

T4 40.00-20.00 6.17 X Brace No No 9.0000 9.0000 

T5 20.00-0.00 6.17 X Brace No No 9.0000 9.0000 
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 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

ft 

Leg 

Type 

 

Leg  

Size 

 

Leg  

Grade 

Diagonal 

Type 

 

Diagonal  

Size 

 

Diagonal 

Grade 

T1 100.00-80.00 Solid Round 2 1/4 A572-50 

(50 ksi) 

Solid Round 1 A36 

(36 ksi) 

T2 80.00-60.00 Solid Round 3 A572-50 

(50 ksi) 

Equal Angle L2x2x3/16 A36 

(36 ksi) 

T3 60.00-40.00 Solid Round 3 1/4 A572-50 

(50 ksi) 

Equal Angle L2x2x1/4 A36 

(36 ksi) 

T4 40.00-20.00 Solid Round 3 1/2 A572-50 

(50 ksi) 

Equal Angle L2x2x1/4 A36 

(36 ksi) 

T5 20.00-0.00 Solid Round 3 3/4 A572-50 

(50 ksi) 

Equal Angle L2 1/2x2 1/2x3/16 A36 

(36 ksi) 

 

 

 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

ft 

Top Girt 

Type 

 

Top Girt  

Size 

 

Top Girt  

Grade 

Bottom Girt 

Type 

 

Bottom Girt  

Size 

 

Bottom Girt 

Grade 

T1 100.00-80.00 Solid Round 1 A36 

(36 ksi) 

Solid Round 1 A36 

(36 ksi) 

 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 

or 

Leg  

Allow 

Shield 

Exclude 

From 

Torque 

Calculation 

Component 

Type 

Placement 

 

ft 

Total 

Number 

Number 

Per Row 

Clear 

Spacing  

in 

Width or 

Diameter 

in 

Perimeter 

 

in 

Weight 

 

plf 

T-bracket C No Yes Af (CaAa) 100.00 - 7.00 2 2 0.0000 3.0000  8.40 

7/8 A No Yes Ar (CaAa) 100.00 - 7.00 4 4 0.0000 1.1100  0.54 

7/8 A No Yes Ar (CaAa) 100.00 - 7.00 1 1 0.0000 1.1100  0.54 

7/8 

(AT&T) 

B No Yes Ar (CaAa) 70.00 - 7.00 12 6 0.0000 1.1100  0.54 

FB-L98B-002 

(AT&T) 

B No Yes Ar (CaAa) 70.00 - 7.00 1 1 0.0000 0.4000  0.25 

WR-VG122ST-BRD

A 

(AT&T) 

B No Yes Ar (CaAa) 70.00 - 7.00 2 2 0.0000 0.4000  0.25 

**********                       

1 1/4 Fiber Cable 

(T-Mobile - existing) 

A No Yes Ar (CaAa) 82.00 - 7.00 1 1 0.0000 1.5500  0.66 

**********                       

1 1/4 Fiber Cable 

(T-Mobile - 

proposed) 

A No Yes Ar (CaAa) 82.00 - 7.00 1 1 0.0000 1.5500  0.66 

T-bracket A No Yes Af (CaAa) 82.00 - 7.00 1 1 0.0000 3.0000  8.40 

 

 

   Discrete Tower Loads    
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Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft2 

CAAA 

Side 

 

 

ft2 

Weight 

 

 

 

lb 

Lightning Rod A None   0.0000 100.00 No Ice 

1/2'' Ice 

1'' Ice 

0.75 

1.25 

1.75 

0.75 

1.25 

1.75 

10.00 

40.00 

70.00 

15' Dipole C From Leg 0.00 

0.00 

7.50 

0.0000 100.00 No Ice 

1/2'' Ice 

1'' Ice 

4.83 

7.54 

9.10 

4.83 

7.54 

9.10 

40.00 

81.87 

133.46 

Omni  3''x10' B From Leg 0.00 

0.00 

5.00 

0.0000 100.00 No Ice 

1/2'' Ice 

1'' Ice 

3.00 

4.03 

5.03 

3.00 

4.03 

5.03 

20.00 

41.79 

70.14 

PiROD 12' T-Frame C From Face 1.50 

0.00 

0.00 

0.0000 98.50 No Ice 

1/2'' Ice 

1'' Ice 

12.20 

17.60 

23.00 

12.20 

17.60 

23.00 

360.00 

490.00 

620.00 

Omni  3''x8' B From Leg 3.00 

0.00 

4.00 

0.0000 100.00 No Ice 

1/2'' Ice 

1'' Ice 

2.40 

3.19 

3.67 

2.40 

3.19 

3.67 

25.00 

42.51 

65.37 

Omni  3''x8' C From Leg 3.00 

0.00 

4.00 

0.0000 100.00 No Ice 

1/2'' Ice 

1'' Ice 

2.40 

3.19 

3.67 

2.40 

3.19 

3.67 

25.00 

42.51 

65.37 

PiROD 12' T-Frame C From Face 0.00 

0.00 

0.00 

0.0000 98.50 No Ice 

1/2'' Ice 

1'' Ice 

12.20 

17.60 

23.00 

12.20 

17.60 

23.00 

360.00 

490.00 

620.00 

Omni  3''x8' C From Leg 3.00 

0.00 

4.00 

0.0000 100.00 No Ice 

1/2'' Ice 

1'' Ice 

2.40 

3.19 

3.67 

2.40 

3.19 

3.67 

25.00 

42.51 

65.37 

**********                   

PiROD 15' T-Frame 

(AT&T) 

A From Leg 1.50 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

15.00 

20.60 

26.20 

15.00 

20.60 

26.20 

500.00 

650.00 

800.00 

PiROD 15' T-Frame B From Leg 1.50 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

15.00 

20.60 

26.20 

15.00 

20.60 

26.20 

500.00 

650.00 

800.00 

PiROD 15' T-Frame C From Leg 1.50 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

15.00 

20.60 

26.20 

15.00 

20.60 

26.20 

500.00 

650.00 

800.00 

(2) Powerwave 7770 w/mount 

pipe 

A From Leg 3.00 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

5.65 

6.03 

6.42 

4.10 

4.75 

5.42 

57.25 

103.17 

155.38 

(2) Powerwave 7770 w/mount 

pipe 

B From Leg 3.00 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

5.65 

6.03 

6.42 

4.10 

4.75 

5.42 

57.25 

103.17 

155.38 

(2) Powerwave 7770 w/mount 

pipe 

C From Leg 3.00 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

5.65 

6.03 

6.42 

4.10 

4.75 

5.42 

57.25 

103.17 

155.38 

(2) Powerwave LGP21900 A From Leg 3.00 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

0.20 

0.26 

0.33 

0.10 

0.14 

0.19 

5.50 

7.70 

10.94 

(2) Powerwave LGP21900 B From Leg 3.00 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

0.20 

0.26 

0.33 

0.10 

0.14 

0.19 

5.50 

7.70 

10.94 

(2) Powerwave LGP21900 C From Leg 3.00 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

0.20 

0.26 

0.33 

0.10 

0.14 

0.19 

5.50 

7.70 

10.94 

(2) Powerwave TMA 

LGP21400 

A From Leg 3.00 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

1.05 

1.18 

1.32 

0.38 

0.47 

0.57 

14.10 

21.29 

30.37 

(2) Powerwave TMA 

LGP21400 

B From Leg 3.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1.05 

1.18 

0.38 

0.47 

14.10 

21.29 
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Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft2 

CAAA 

Side 

 

 

ft2 

Weight 

 

 

 

lb 

0.00 1'' Ice 1.32 0.57 30.37 

(2) Powerwave TMA 

LGP21400 

C From Leg 3.00 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

1.05 

1.18 

1.32 

0.38 

0.47 

0.57 

14.10 

21.29 

30.37 

**********                   

KMW 

AM-X-CD-14-65-00T-RET 

w/mount pipe 

A From Leg 3.00 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

5.23 

5.62 

6.01 

4.02 

4.63 

5.26 

54.65 

99.88 

151.04 

Powerwave P65-17-XLH-RR 

w/mount pipe 

B From Leg 3.00 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

11.75 

12.47 

13.18 

9.39 

10.90 

12.24 

122.11 

212.11 

313.12 

KMW 

AM-X-CD-16-65-00T-RET 

w/mount pipe 

C From Leg 3.00 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

8.26 

8.82 

9.35 

6.30 

7.48 

8.37 

74.05 

139.04 

211.91 

(2) Ericsson RRU A From Leg 3.00 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

1.77 

1.94 

2.11 

0.93 

1.06 

1.20 

44.00 

58.64 

75.83 

(2) Ericsson RRU B From Leg 3.00 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

1.77 

1.94 

2.11 

0.93 

1.06 

1.20 

44.00 

58.64 

75.83 

(2) Ericsson RRU C From Leg 3.00 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

1.77 

1.94 

2.11 

0.93 

1.06 

1.20 

44.00 

58.64 

75.83 

Surge Arrestor 

(DC6-48-60-18-8F) 

B From Leg 0.50 

0.00 

0.00 

0.0000 70.00 No Ice 

1/2'' Ice 

1'' Ice 

0.79 

1.27 

1.45 

0.79 

1.27 

1.45 

20.00 

35.12 

52.57 

PCTEL GPS-TMG-HR-26N A From Leg 0.50 

0.00 

0.00 

0.0000 20.00 No Ice 

1/2'' Ice 

1'' Ice 

0.08 

0.12 

0.18 

0.08 

0.12 

0.18 

1.00 

2.39 

4.51 

**********                   

PiROD 12' T-Frame 

(T-Mobile - existing) 

A From Leg 1.50 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

12.20 

17.60 

23.00 

12.20 

17.60 

23.00 

360.00 

490.00 

620.00 

PiROD 12' T-Frame B From Leg 1.50 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

12.20 

17.60 

23.00 

12.20 

17.60 

23.00 

360.00 

490.00 

620.00 

PiROD 12' T-Frame C From Leg 1.50 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

12.20 

17.60 

23.00 

12.20 

17.60 

23.00 

360.00 

490.00 

620.00 

APX16DWV-16DWVS-E-A

20 w/mount pipe 

A From Leg 3.00 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

6.78 

7.26 

7.73 

3.57 

4.41 

5.13 

62.60 

111.44 

166.82 

APX16DWV-16DWVS-E-A

20 w/mount pipe 

B From Leg 3.00 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

6.78 

7.26 

7.73 

3.57 

4.41 

5.13 

62.60 

111.44 

166.82 

APX16DWV-16DWVS-E-A

20 w/mount pipe 

C From Leg 3.00 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

6.78 

7.26 

7.73 

3.57 

4.41 

5.13 

62.60 

111.44 

166.82 

(2) RRUS 11 A From Leg 2.00 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

2.83 

3.04 

3.26 

1.18 

1.33 

1.48 

51.00 

71.87 

95.79 

(2) RRUS 11 B From Leg 2.00 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

2.83 

3.04 

3.26 

1.18 

1.33 

1.48 

51.00 

71.87 

95.79 

(2) RRUS 11 C From Leg 2.00 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

2.83 

3.04 

3.26 

1.18 

1.33 

1.48 

51.00 

71.87 

95.79 
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or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft2 

CAAA 

Side 

 

 

ft2 

Weight 

 

 

 

lb 

**********                   

APXVAARR24_43-U-NA20 

w/mount pipe 

(T-Mobile - proposed) 

A From Leg 3.00 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

20.24 

20.89 

21.55 

11.19 

12.62 

13.71 

174.32 

311.78 

460.89 

APXVAARR24_43-U-NA20 

w/mount pipe 

B From Leg 3.00 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

20.24 

20.89 

21.55 

11.19 

12.62 

13.71 

174.32 

311.78 

460.89 

APXVAARR24_43-U-NA20 

w/mount pipe 

C From Leg 3.00 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

20.24 

20.89 

21.55 

11.19 

12.62 

13.71 

174.32 

311.78 

460.89 

Radio 4449 A From Leg 2.00 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

1.65 

1.81 

1.98 

1.16 

1.30 

1.45 

74.00 

90.16 

108.95 

Radio 4449 B From Leg 2.00 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

1.65 

1.81 

1.98 

1.16 

1.30 

1.45 

74.00 

90.16 

108.95 

Radio 4449 C From Leg 2.00 

0.00 

0.00 

0.0000 82.00 No Ice 

1/2'' Ice 

1'' Ice 

1.65 

1.81 

1.98 

1.16 

1.30 

1.45 

74.00 

90.16 

108.95 

 

 

 Load Combinations    
 

Comb. 

No. 

Description 

1 Dead Only 

2 1.2 Dead+1.6 Wind 0 deg - No Ice 

3 0.9 Dead+1.6 Wind 0 deg - No Ice 

4 1.2 Dead+1.6 Wind 30 deg - No Ice 

5 0.9 Dead+1.6 Wind 30 deg - No Ice 

6 1.2 Dead+1.6 Wind 60 deg - No Ice 

7 0.9 Dead+1.6 Wind 60 deg - No Ice 

8 1.2 Dead+1.6 Wind 90 deg - No Ice 

9 0.9 Dead+1.6 Wind 90 deg - No Ice 

10 1.2 Dead+1.6 Wind 120 deg - No Ice 

11 0.9 Dead+1.6 Wind 120 deg - No Ice 

12 1.2 Dead+1.6 Wind 150 deg - No Ice 

13 0.9 Dead+1.6 Wind 150 deg - No Ice 

14 1.2 Dead+1.6 Wind 180 deg - No Ice 

15 0.9 Dead+1.6 Wind 180 deg - No Ice 

16 1.2 Dead+1.6 Wind 210 deg - No Ice 

17 0.9 Dead+1.6 Wind 210 deg - No Ice 

18 1.2 Dead+1.6 Wind 240 deg - No Ice 

19 0.9 Dead+1.6 Wind 240 deg - No Ice 

20 1.2 Dead+1.6 Wind 270 deg - No Ice 

21 0.9 Dead+1.6 Wind 270 deg - No Ice 

22 1.2 Dead+1.6 Wind 300 deg - No Ice 

23 0.9 Dead+1.6 Wind 300 deg - No Ice 

24 1.2 Dead+1.6 Wind 330 deg - No Ice 

25 0.9 Dead+1.6 Wind 330 deg - No Ice 

26 1.2 Dead+1.0 Ice+1.0 Temp 

27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 

28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 

29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
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Hudson Design Group LLC 

45 Beechwood Drive 

Project 

100 ft Self Supporting Tower 

Date 

14:33:35 05/21/19  

North Andover, MA  01845  

Phone: (978) 557-5553 

FAX: (978) 336-5586 

Client 

T-Mobile 
Designed by 

kw 

Comb. 

No. 

Description 

30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 

31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 

32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 

33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 

34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 

35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 

36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 

37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 

38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 

39 Dead+Wind 0 deg - Service 

40 Dead+Wind 30 deg - Service 

41 Dead+Wind 60 deg - Service 

42 Dead+Wind 90 deg - Service 

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 Reactions    
 

Location Condition Gov. 

Load 

Comb. 

Vertical 

lb 

Horizontal, X 

lb 

Horizontal, Z 

lb 

Leg C Max. Vert 18 192143.64 12386.91 -6885.93 

  Max. Hx 18 192143.64 12386.91 -6885.93 

  Max. Hz 5 -148850.30 -9730.33 7069.71 

  Min. Vert 7 -174831.76 -12323.23 6818.16 

  Min. Hx 7 -174831.76 -12323.23 6818.16 

  Min. Hz 18 192143.64 12386.91 -6885.93 

Leg B Max. Vert 10 192260.55 -12310.34 -6848.04 

  Max. Hx 23 -174886.06 12236.96 6775.04 

  Max. Hz 25 -150338.65 9765.37 7098.16 

  Min. Vert 23 -174886.06 12236.96 6775.04 

  Min. Hx 10 192260.55 -12310.34 -6848.04 

  Min. Hz 10 192260.55 -12310.34 -6848.04 

Leg A Max. Vert 2 188370.87 5.47 13808.07 

  Max. Hx 21 5651.64 2286.23 229.83 

  Max. Hz 2 188370.87 5.47 13808.07 

  Min. Vert 15 -171830.10 -5.79 -13681.36 

  Min. Hx 9 5651.65 -2285.91 229.83 

  Min. Hz 15 -171830.10 -5.79 -13681.36 

      

 

 

 Tower Mast Reaction Summary    
 

Load 

Combination 

Vertical  

 

lb 

Shearx 

 

lb 

Shearz 

 

lb 

 Overturning 

Moment, Mx  
lb-ft 

 Overturning 

Moment, Mz 
lb-ft 

Torque 

 

lb-ft 

Dead Only 19605.87 0.00 -0.00 2189.82 -147.47 0.00 

1.2 Dead+1.6 Wind 0 deg - No 

Ice 

23527.11 0.00 -24655.87 -1563422.68 -178.07 97.35 

0.9 Dead+1.6 Wind 0 deg - No 17645.35 0.00 -24655.91 -1562833.84 -133.66 97.13 
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Hudson Design Group LLC 

45 Beechwood Drive 

Project 

100 ft Self Supporting Tower 

Date 

14:33:35 05/21/19  

North Andover, MA  01845  

Phone: (978) 557-5553 

FAX: (978) 336-5586 

Client 

T-Mobile 
Designed by 

kw 

Load 

Combination 

Vertical  

 

lb 

Shearx 

 

lb 

Shearz 

 

lb 

 Overturning 

Moment, Mx  
lb-ft 

 Overturning 

Moment, Mz 
lb-ft 

Torque 

 

lb-ft 

Ice 

1.2 Dead+1.6 Wind 30 deg - No 

Ice 

23527.06 12159.01 -21059.89 -1339331.65 -774951.85 2477.65 

0.9 Dead+1.6 Wind 30 deg - No 

Ice 

17645.29 12159.00 -21059.90 -1338923.13 -774293.01 2475.58 

1.2 Dead+1.6 Wind 60 deg - No 

Ice 

23526.99 21332.63 -12316.41 -780926.76 -1357365.69 4227.43 

0.9 Dead+1.6 Wind 60 deg - No 

Ice 

17645.23 21332.61 -12316.41 -780967.50 -1356243.20 4223.85 

1.2 Dead+1.6 Wind 90 deg - No 

Ice 

23527.06 25112.37 -0.05 2659.28 -1594609.80 4846.15 

0.9 Dead+1.6 Wind 90 deg - No 

Ice 

17645.29 25112.38 -0.04 1992.84 -1593295.12 4841.98 

1.2 Dead+1.6 Wind 120 deg - 

No Ice 

23527.12 21806.05 12589.79 800455.00 -1382038.81 4129.55 

0.9 Dead+1.6 Wind 120 deg - 

No Ice 

17645.36 21806.09 12589.80 799156.03 -1380889.39 4126.07 

1.2 Dead+1.6 Wind 150 deg - 

No Ice 

23527.06 12189.14 21112.35 1357728.87 -782562.25 2308.51 

0.9 Dead+1.6 Wind 150 deg - 

No Ice 

17645.29 12189.16 21112.35 1355987.08 -781888.42 2306.82 

1.2 Dead+1.6 Wind 180 deg - 

No Ice 

23527.00 -0.00 23919.37 1540916.39 -179.07 -97.36 

0.9 Dead+1.6 Wind 180 deg - 

No Ice 

17645.24 -0.00 23919.35 1539029.74 -134.42 -97.14 

1.2 Dead+1.6 Wind 210 deg - 

No Ice 

23527.06 -12158.89 21059.95 1344596.46 774621.96 -2477.56 

0.9 Dead+1.6 Wind 210 deg - 

No Ice 

17645.29 -12158.91 21059.95 1342867.69 774045.01 -2475.52 

1.2 Dead+1.6 Wind 240 deg - 

No Ice 

23527.12 -21970.41 12684.69 800103.69 1381072.63 -4226.82 

0.9 Dead+1.6 Wind 240 deg - 

No Ice 

17645.36 -21970.45 12684.70 798806.68 1380015.83 -4223.15 

1.2 Dead+1.6 Wind 270 deg - 

No Ice 

23527.06 -25112.37 -0.05 2659.40 1594254.58 -4846.15 

0.9 Dead+1.6 Wind 270 deg - 

No Ice 

17645.29 -25112.38 -0.04 1992.93 1593028.96 -4841.99 

1.2 Dead+1.6 Wind 300 deg - 

No Ice 

23526.99 -21168.27 -12221.52 -781279.70 1357620.67 -4130.17 

0.9 Dead+1.6 Wind 300 deg - 

No Ice 

17645.23 -21168.25 -12221.51 -781318.46 1356583.65 -4126.78 

1.2 Dead+1.6 Wind 330 deg - 

No Ice 

23527.06 -12189.26 -21112.28 -1352465.95 782178.45 -2308.61 

0.9 Dead+1.6 Wind 330 deg - 

No Ice 

17645.29 -12189.25 -21112.30 -1352044.34 781600.97 -2306.89 

1.2 Dead+1.0 Ice+1.0 Temp 48298.38 0.00 -0.00 6503.04 -224.97 0.01 

1.2 Dead+1.0 Wind 0 deg+1.0 

Ice+1.0 Temp 

48298.38 -0.00 -4789.64 -302400.02 -225.90 -50.16 

1.2 Dead+1.0 Wind 30 deg+1.0 

Ice+1.0 Temp 

48298.38 2382.20 -4126.09 -259867.45 -154038.77 483.70 

1.2 Dead+1.0 Wind 60 deg+1.0 

Ice+1.0 Temp 

48298.38 4160.54 -2402.09 -148332.82 -268506.01 886.88 

1.2 Dead+1.0 Wind 90 deg+1.0 

Ice+1.0 Temp 

48298.38 4852.58 -0.00 6556.09 -312855.59 1053.91 

1.2 Dead+1.0 Wind 120 

deg+1.0 Ice+1.0 Temp 

48298.38 4224.31 2438.91 163529.63 -272118.81 937.22 

1.2 Dead+1.0 Wind 150 

deg+1.0 Ice+1.0 Temp 

48298.38 2385.79 4132.31 274450.46 -154899.75 570.41 

1.2 Dead+1.0 Wind 180 

deg+1.0 Ice+1.0 Temp 

48298.38 -0.00 4723.19 313047.95 -226.81 50.17 

1.2 Dead+1.0 Wind 210 48298.38 -2382.20 4126.09 272969.58 153591.29 -483.43 
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Hudson Design Group LLC 

45 Beechwood Drive 

Project 

100 ft Self Supporting Tower 

Date 

14:33:35 05/21/19  

North Andover, MA  01845  

Phone: (978) 557-5553 

FAX: (978) 336-5586 

Client 

T-Mobile 
Designed by 

kw 

Load 

Combination 

Vertical  

 

lb 

Shearx 

 

lb 

Shearz 

 

lb 

 Overturning 

Moment, Mx  
lb-ft 

 Overturning 

Moment, Mz 
lb-ft 

Torque 

 

lb-ft 

deg+1.0 Ice+1.0 Temp 

1.2 Dead+1.0 Wind 240 

deg+1.0 Ice+1.0 Temp 

48298.38 -4218.09 2435.31 162674.44 270184.93 -886.97 

1.2 Dead+1.0 Wind 270 

deg+1.0 Ice+1.0 Temp 

48298.38 -4852.58 -0.00 6555.73 312402.92 -1053.91 

1.2 Dead+1.0 Wind 300 

deg+1.0 Ice+1.0 Temp 

48298.38 -4166.76 -2405.68 -149188.08 269534.64 -937.13 

1.2 Dead+1.0 Wind 330 

deg+1.0 Ice+1.0 Temp 

48298.38 -2385.79 -4132.32 -261348.51 154441.76 -570.67 

Dead+Wind 0 deg - Service 19605.87 0.00 -3852.60 -242368.99 -147.88 15.20 

Dead+Wind 30 deg - Service 19605.87 1899.88 -3290.68 -207375.16 -121144.74 389.72 

Dead+Wind 60 deg - Service 19605.87 3333.30 -1924.48 -120171.10 -212098.64 660.51 

Dead+Wind 90 deg - Service 19605.87 3923.91 -0.00 2198.66 -249147.87 753.91 

Dead+Wind 120 deg - Service 19605.87 3407.31 1967.21 126790.41 -215948.98 644.97 

Dead+Wind 150 deg - Service 19605.87 1904.60 3298.87 213821.55 -122330.23 363.42 

Dead+Wind 180 deg - Service 19605.87 0.00 3737.48 242428.92 -148.01 -15.19 

Dead+Wind 210 deg - Service 19605.87 -1899.88 3290.68 211770.77 120850.20 -389.72 

Dead+Wind 240 deg - Service 19605.87 -3433.00 1982.04 126735.59 215558.06 -660.14 

Dead+Wind 270 deg - Service 19605.87 -3923.91 -0.00 2198.68 248852.03 -753.91 

Dead+Wind 300 deg - Service 19605.87 -3307.61 -1909.65 -120225.91 211897.54 -644.93 

Dead+Wind 330 deg - Service 19605.87 -1904.60 -3298.87 -209425.98 122033.01 -363.42 

  

 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

T1 100 - 80 0.918 43 0.0583 0.0297 

T2 80 - 60 0.672 43 0.0540 0.0232 

T3 60 - 40 0.413 43 0.0465 0.0126 

T4 40 - 20 0.206 47 0.0324 0.0066 

T5 20 - 0 0.068 47 0.0161 0.0028 

      

  

 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

100.00 Lightning Rod 43 0.918 0.0583 0.0297 404690 

98.50 PiROD 12' T-Frame 43 0.900 0.0580 0.0293 404690 

82.00 PiROD 12' T-Frame 43 0.697 0.0545 0.0241 116409 

70.00 PiROD 15' T-Frame 43 0.540 0.0510 0.0178 246468 

20.00 PCTEL GPS-TMG-HR-26N 47 0.068 0.0161 0.0028 56936 

  

 

 Section Capacity Table 
 

Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

lb 

øPallow 

lb 

% 

Capacity 

Pass 

Fail 

T1 100 - 80 Leg 2 1/4 2 -13814.70 127031.00 10.9 Pass  

T2 80 - 60 Leg 3 47 -54878.70 155959.00 35.2 Pass  

T3 60 - 40 Leg 3 1/4 68 -104092.00 203387.00 51.2 Pass  
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100 ft Self Supporting Tower 

Date 

14:33:35 05/21/19  

North Andover, MA  01845  

Phone: (978) 557-5553 

FAX: (978) 336-5586 

Client 

T-Mobile 
Designed by 

kw 

Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

lb 

øPallow 

lb 

% 

Capacity 

Pass 

Fail 

T4 40 - 20 Leg 3 1/2 89 -147101.00 256463.00 57.4 Pass  

T5 20 - 0 Leg 3 3/4 110 -185844.00 314965.00 59.0 Pass  

T1 100 - 80 Diagonal 1 11 -3707.21 11398.90 32.5 Pass  

T2 80 - 60 Diagonal L2x2x3/16 49 -8165.12 9529.62 85.7 Pass  

T3 60 - 40 Diagonal L2x2x1/4 70 -7406.75 10132.60 73.1 Pass  

T4 40 - 20 Diagonal L2x2x1/4 91 -7158.26 8339.04 85.8 Pass  

T5 20 - 0 Diagonal L2 1/2x2 1/2x3/16 112 -7193.71 10664.20 67.5 Pass  

T1 100 - 80 Top Girt 1 5 -119.71 6785.94 1.8 Pass  

T1 100 - 80 Bottom Girt 1 9 -453.01 6785.94 6.7 Pass  

              Summary   

            Leg (T5) 59.0 Pass  

            Diagonal 

(T4) 

85.8 Pass  

            Top Girt 

(T1) 

1.8 Pass  

            Bottom Girt 

(T1) 

6.7 Pass  

      RATING = 85.8 Pass  

 

 
 

 



 

 

 

 

 

S t r u c t u r a l  A n a l y s i s  R e p o r t   

A n t e n n a  M o u n t  A n a l y s i s  

T - M o b i l e  S i t e  # :  C T 1 1 4 5 1 G  

2 7  M a y n a r d  R o a d  
S a l e m ,  C T   

C e n t e k  P r o j e c t  N o .  1 9 0 2 7 . 1 9  

D a t e :  A p r i l  3 0 ,  2 0 1 9   
 

M a x  S t r e s s  R a t i o  =  8 6 . 7 %   
 

Prepared for:  

T-Mobile USA 
35 Grif f in Road 

Bloomfield, CT 06002  
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April 30, 2019

Mr. Dan Reid
Transcend Wireless
10 Industrial Ave
Mahwah, NJ 07430

Re:   Structural Letter ~ Antenna Mount
T-Mobile – Site Ref: CT11451G
27 Maynard Road
Salem, CT 06420

Centek Project No. 19027.19

Dear Mr. Reid,

Centek Engineering, Inc. has reviewed the T-Mobile antenna installation at the above referenced site. The
purpose of the review is to determine the structural adequacy of the existing mount, consisting three (3) V-
Frame (SitePro P/N: VFA10-U) sector mounts with stiff arms to support the proposed equipment
configuration. The review considered the effects of wind load, dead load and ice load in accordance with the
2015 International Building Code as modified by the 2018 Connecticut State Building Code (CTBC) including
ASCE 7-10 and ANSI/TIA-222-G Structural Standards for Steel Antenna Towers and Supporting Structures.

The loads considered in this analysis consist of the following:

§ T-Mobile:
V-Arms: Three (3) RFS APX16DWV-16DWV-S-E-A20 panel antennas, three (3) RFS APXVAARR24_43-
U-NA20 panel antennas, three (3) Ericsson RRUS11 B2 remote radio units, three (3) Ericsson
RRUS11 B4 remote radio units and three (3) Ericsson 4449 B71 B12 remote radio units mounted on
three (3) T-Arms with a RAD center elevation of 82-ft +/- AGL.

The antenna mount was analyzed per the requirements of the 2015 International Building Code as
modified by the 2018 Connecticut State Building Code considering a nominal design wind speed of 105
mph for Salem as required in Appendix N of the 2018 Connecticut State Building Code.

A structural analysis of tower and foundation needs to be completed prior to any work.

Based on our review of the installation, it is our opinion that the subject antenna mount has sufficient
capacity to support the aforementioned antenna configuration. If there are any questions regarding this
matter, please feel free to call.

Respectfully Submitted by: Prepared by:

Timothy J. Lynn, PE Fernando J. Palacios
Structural Engineer Engineer



CENTEK Engineering, Inc. 
Structural Analysis – Mount Analysis 
T-Mobile Site Ref. ~ CT11451G 
Salem, CT 
April 30, 2019 
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Subject:

Location:

Rev. 0: 04/25/19

Loads on Equipment

Salem, CT

Prepared by: F.J.P Checked by: C.A.G.
Job No. 19027.19

Development of Design Heights, Exposure Coefficients,
and Velocity Pressures Per TIA-222-G

Wind Speeds

Basic Wind Speed ≔V 105 mph (User Input - 2018 CSBC Appendix N)

Basic Wind Speed with Ice ≔Vi 50 mph (User Input per Annex B of TIA-222-G)

Input

Structure Type = ≔Structure_Type Lattice (User Input)

Structure Category = ≔SC II (User Input)

Exposure Category = ≔Exp C (User Input)

Structure Height = ≔h 100 ft (User Input)

Height to Center of Antennas = ≔z 82 ft (User Input)

Radial Ice Thickness = ≔ti 0.75 in (User Input per Annex B of TIA-222-G)

Radial Ice Density = ≔Id 56.00 pcf (User Input)

Topograpic Factor = ≔Kzt 1.0 (User Input)

≔Ka 1.0 (User Input)

Gust Response Factor = =GH 1.2 (User Input)

Output

Wind Direction Probability Factor = ≔Kd =‖
‖
‖
‖
‖
‖
‖‖

if ＝Structure_Type Pole
‖
‖‖ 0.95

if ＝Structure_Type Lattice
‖
‖‖ 0.85

0.85 (Per Table 2-2 of
TIA-222-G)

(Per Table 2-3 of
TIA-222-G)

≔IWind =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if ＝SC 1
‖
‖‖ 0.87

if ＝SC 2
‖
‖‖ 1.00

if ＝SC 3
‖
‖‖ 1.15

1

Importance Factors =

≔IWind_w_Ice =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if ＝SC 1
‖
‖‖ 0

if ＝SC 2
‖
‖‖ 1.00

if ＝SC 3
‖
‖‖ 1.00

1

≔Iice =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

if ＝SC 1
‖
‖‖ 0

if ＝SC 2
‖
‖‖ 1.00

if ＝SC 3
‖
‖‖ 1.25

1

≔Kiz =
⎛
⎜
⎝
――

z
33

⎞
⎟
⎠

0.1

1.095

≔tiz =⋅⋅⋅⋅2.0 ti Iice Kiz Kzt
0.35 1.643

Velocity Pressure Coefficient Antennas =

≔Kz =⋅2.01
⎛
⎜
⎝

⎛
⎜
⎝
―

z
zg
⎞
⎟
⎠

⎞
⎟
⎠

―
2

α

1.214

Velocity Pressure w/o Ice Antennas = ≔qz =⋅⋅⋅⋅0.00256 Kd Kz V 2 IWind 29.12 psf

≔qzice =⋅⋅⋅⋅0.00256 Kd Kz Vi
2 IWind 6.603 psfVelocity Pressure with Ice Antennas =

CT11451G_TIA RevG Load Calculations.mcdx
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Subject:

Location:

Rev. 0: 04/25/19

Loads on Equipment

Salem, CT

Prepared by: F.J.P Checked by: C.A.G.
Job No. 19027.19

Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model = RFS APXVAARR24_43-U-NA20
Antenna Shape = Flat (User Input)

Antenna Height = ≔Lant 95.9 in (User Input)

Antenna Width = ≔Want 19.7 in (User Input)

Antenna Thickness = ≔Tant 8.7 in (User Input)

Antenna Weight = ≔WTant 133.4 lbs (User Input)

Number of Antennas = ≔Nant 1 (User Input)

Antenna Aspect Ratio = ≔Arant =――
Lant

Want
4.9

Antenna Force Coefficient = =Caant 1.31

Wind Load (without ice)

Surface Area for One Antenna = ≔SAantF =――――
⋅Lant Want

144
13.1 sf

Total Antenna Wind Force Front = ≔Fant =⋅⋅⋅⋅qz GH Caant Ka SAantF 598 lbs

Surface Area for One Antenna = ≔SAantS =――――
⋅Lant Tant

144
5.8 sf

Total Antenna Wind Force Side = ≔Fant =⋅⋅⋅⋅qz GH Caant Ka SAantS 264 lbs

Wind Load (with ice)

Surface Area for One Antenna w/ Ice = ≔SAICEantF =――――――――――
⋅⎛⎝ +Lant ⋅2 tiz⎞⎠ ⎛⎝ +Want ⋅2 tiz⎞⎠

144
15.8 sf

Total Antenna Wind Force w/ Ice Front  = ≔Fiant =⋅⋅⋅⋅qzice GH Caant Ka SAICEantF 164 lbs

Surface Area for One Antenna w/ Ice = ≔SAICEantS =―――――――――
⋅⎛⎝ +Lant ⋅2 tiz⎞⎠ ⎛⎝ +Tant ⋅2 tiz⎞⎠

144
8.3 sf

Total Antenna Wind Force w/ Ice Side = ≔Fiant =⋅⋅⋅⋅qzice GH Caant Ka SAICEantS 85 lbs

Gravity Load (without ice)

Weight of All Antennas = =⋅WTant Nant 133
lbs

Gravity Loads (ice only)
Volume of Each Antenna = ≔Vant =⋅⋅Lant Want Tant ⋅2 10 4 cu in

Volume of Ice on Each Antenna = ≔Vice =-⋅⋅⎛⎝ +Lant ⋅2 tiz⎞⎠ ⎛⎝ +Want ⋅2 tiz⎞⎠ ⎛⎝ +Tant ⋅2 tiz⎞⎠ Vant ⋅1 10 4

cu in

Weight of Ice on Each Antenna = ≔WICEant =⋅――
Vice

1728
Id 353 lbs

Weight of Ice on All Antennas = =⋅WICEant Nant 353 lbs

CT11451G_TIA RevG Load Calculations.mcdx
Page 2



Subject:

Location:

Rev. 0: 04/25/19

Loads on Equipment

Salem, CT

Prepared by: F.J.P Checked by: C.A.G.
Job No. 19027.19

Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model = RFS - APX16DWV-16DWV-S-E-A20

Antenna Shape = Flat (User Input)

Antenna Height = ≔Lant 55.9 in (User Input)

Antenna Width = ≔Want 13 in (User Input)

Antenna Thickness = ≔Tant 3.15 in (User Input)

Antenna Weight = ≔WTant 48.4 lbs (User Input)

Number of Antennas = ≔Nant 1 (User Input)

Antenna Aspect Ratio = ≔Arant =――
Lant

Want
4.3

Antenna Force Coefficient = =Caant 1.28

Wind Load (without ice)

Surface Area for One Antenna = ≔SAantF =――――
⋅Lant Want

144
5 sf

Total Antenna Wind Force Front = ≔Fant =⋅⋅⋅⋅qz GH Caant Ka SAantF 226 lbs

Surface Area for One Antenna = ≔SAantS =――――
⋅Lant Tant

144
1.2 sf

Total Antenna Wind Force Side = ≔Fant =⋅⋅⋅⋅qz GH Caant Ka SAantS 55 lbs

Wind Load (with ice)

Surface Area for One Antenna w/ Ice = ≔SAICEantF =――――――――――
⋅⎛⎝ +Lant ⋅2 tiz⎞⎠ ⎛⎝ +Want ⋅2 tiz⎞⎠

144
6.7 sf

Total Antenna Wind Force w/ Ice Front  = ≔Fiant =⋅⋅⋅⋅qzice GH Caant Ka SAICEantF 68 lbs

Surface Area for One Antenna w/ Ice = ≔SAICEantS =―――――――――
⋅⎛⎝ +Lant ⋅2 tiz⎞⎠ ⎛⎝ +Tant ⋅2 tiz⎞⎠

144
2.6 sf

Total Antenna Wind Force w/ Ice Side = ≔Fiant =⋅⋅⋅⋅qzice GH Caant Ka SAICEantS 27 lbs

Gravity Load (without ice)

Weight of All Antennas = =⋅WTant Nant 48
lbs

Gravity Loads (ice only)
Volume of Each Antenna = ≔Vant =⋅⋅Lant Want Tant 2289 cu in

Volume of Ice on Each Antenna = ≔Vice =-⋅⋅⎛⎝ +Lant ⋅2 tiz⎞⎠ ⎛⎝ +Want ⋅2 tiz⎞⎠ ⎛⎝ +Tant ⋅2 tiz⎞⎠ Vant 3914

cu in

Weight of Ice on Each Antenna = ≔WICEant =⋅――
Vice

1728
Id 127 lbs

Weight of Ice on All Antennas = =⋅WICEant Nant 127 lbs
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Development of Wind & Ice Load on RRUS's

RRUS Data:

RRUS Model = Ericsson 4449 B71B12

RRUS Shape = Flat (User Input)

RRUS Height = ≔LRRUS 14.9 in (User Input)

RRUS Width = ≔WRRUS 13.2 in (User Input)

RRUS Thickness = ≔TRRUS 10.4 in (User Input)

RRUS Weight = ≔WTRRUS 74 lbs (User Input)

Number of RRUS's = ≔NRRUS 1

RRUS Aspect Ratio = ≔ArRRUS =―――
LRRUS

WRRUS
1.1

RRUS Force Coefficient = =CaRRUS 1.2

Wind Load (without ice)

Surface Area for One RRUS = ≔SARRUSF =―――――
⋅LRRUS WRRUS

144
1.4 sf

Total RRUS Wind Force = ≔FRRUS =⋅⋅⋅⋅qz GH CaRRUS Ka SARRUSF 57 lbs

Surface Area for One RRUS = ≔SARRUSS =―――――
⋅LRRUS TRRUS

144
1.1 sf

Total RRUS Wind Force = ≔FRRUS =⋅⋅⋅⋅qz GH CaRRUS Ka SARRUSS 45 lbs

Wind Load (with ice)

Surface Area for One RRUS w/ Ice = ≔SAICERRUSF =―――――――――――
⋅⎛⎝ +LRRUS ⋅2 tiz⎞⎠ ⎛⎝ +WRRUS ⋅2 tiz⎞⎠

144
2.1 sf

Total RRUS Wind Force w/ Ice = ≔FiRRUS =⋅⋅⋅⋅qzice GH CaRRUS Ka SAICERRUSF 20 lbs

Surface Area for One RRUS w/ Ice = ≔SAICERRUSS =―――――――――――
⋅⎛⎝ +LRRUS ⋅2 tiz⎞⎠ ⎛⎝ +TRRUS ⋅2 tiz⎞⎠

144
1.7 sf

Total RRUS Wind Force w/ Ice = ≔FiRRUS =⋅⋅⋅⋅qzice GH CaRRUS Ka SAICERRUSS 16 lbs

Gravity Load (without ice)

Weight of All RRUSs = =⋅WTRRUS NRRUS 74 lbs

Gravity Loads (ice only)

Volume of Each RRUS = ≔VRRUS =⋅⋅LRRUS WRRUS TRRUS 2045 cu in

Volume of Ice on Each RRUS = ≔Vice =-⋅⋅⎛⎝ +LRRUS ⋅2 tiz⎞⎠ ⎛⎝ +WRRUS ⋅2 tiz⎞⎠ ⎛⎝ +TRRUS ⋅2 tiz⎞⎠ VRRUS 2058

cu in

Weight of Ice on Each RRUS = ≔WICERRUS =⋅――
Vice

1728
Id 67 lbs

Weight of Ice on All RRUSs = =⋅WICERRUS NRRUS 67 lbs
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Salem, CT
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Job No. 19027.19

Development of Wind & Ice Load on RRUS's

RRUS Data:

RRUS Model = Ericsson RRUS 11

RRUS Shape = Flat (User Input)

RRUS Height = ≔LRRUS 19.7 in (User Input)

RRUS Width = ≔WRRUS 16.97 in (User Input)

RRUS Thickness = ≔TRRUS 7.2 in (User Input)

RRUS Weight = ≔WTRRUS 50.7 lbs (User Input)

Number of RRUS's = ≔NRRUS 1

RRUS Aspect Ratio = ≔ArRRUS =―――
LRRUS

WRRUS
1.2

RRUS Force Coefficient = =CaRRUS 1.2

Wind Load (without ice)

Surface Area for One RRUS = ≔SARRUSF =―――――
⋅LRRUS WRRUS

144
2.3 sf

Total RRUS Wind Force = ≔FRRUS =⋅⋅⋅⋅qz GH CaRRUS Ka SARRUSF 97 lbs

Surface Area for One RRUS = ≔SARRUSS =―――――
⋅LRRUS TRRUS

144
1 sf

Total RRUS Wind Force = ≔FRRUS =⋅⋅⋅⋅qz GH CaRRUS Ka SARRUSS 41 lbs

Wind Load (with ice)

Surface Area for One RRUS w/ Ice = ≔SAICERRUSF =―――――――――――
⋅⎛⎝ +LRRUS ⋅2 tiz⎞⎠ ⎛⎝ +WRRUS ⋅2 tiz⎞⎠

144
3.2 sf

Total RRUS Wind Force w/ Ice = ≔FiRRUS =⋅⋅⋅⋅qzice GH CaRRUS Ka SAICERRUSF 31 lbs

Surface Area for One RRUS w/ Ice = ≔SAICERRUSS =―――――――――――
⋅⎛⎝ +LRRUS ⋅2 tiz⎞⎠ ⎛⎝ +TRRUS ⋅2 tiz⎞⎠

144
1.7 sf

Total RRUS Wind Force w/ Ice = ≔FiRRUS =⋅⋅⋅⋅qzice GH CaRRUS Ka SAICERRUSS 16 lbs

Gravity Load (without ice)

Weight of All RRUSs = =⋅WTRRUS NRRUS 51 lbs

Gravity Loads (ice only)

Volume of Each RRUS = ≔VRRUS =⋅⋅LRRUS WRRUS TRRUS 2407 cu in

Volume of Ice on Each RRUS = ≔Vice =-⋅⋅⎛⎝ +LRRUS ⋅2 tiz⎞⎠ ⎛⎝ +WRRUS ⋅2 tiz⎞⎠ ⎛⎝ +TRRUS ⋅2 tiz⎞⎠ VRRUS 2475

cu in

Weight of Ice on Each RRUS = ≔WICERRUS =⋅――
Vice

1728
Id 80 lbs

Weight of Ice on All RRUSs = =⋅WICERRUS NRRUS 80 lbs
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Company : Centek Engineering Apr 30, 2019
10:45 AMDes igner : FJP

Job Number : 19027.19 Checked By: CAG
Model Name : CT11451G

(Global) Model Settings
Display Sections for Member Calcs
Max Internal S ections for Member Calcs
Include S hear Deformation?
Increase Nailing Capacity for Wind?
Include W arping?
Trans Load Btwn Intersecting Wood Wall?
Area Load Mesh (in 2̂)
Merge Tolerance (in)
P-Delta Analysis Tolerance
Include P -Delta for Walls?
Automatically Iterate Stiffness for Walls?
Max Iterations for Wall Stiffness
G ravity Acceleration (ft/sec 2̂)
Wall Mesh S ize (in)
Eigensolution Convergence Tol. (1.E-)
Vertical Axis
G lobal Member Orientation P lane
Static Solver
Dynamic Solver

5 
97 
Yes
Yes
Yes
Yes
144
.12
0.50%
Yes
Yes
3
32.2
12
4
Y
XZ
Sparse Accelerated
Accelerated Solver

Hot Rolled Steel Code
Adjust Stiffness?
RISAConnection Code
Cold Formed Steel Code
Wood Code
Wood Temperature
Concrete Code
Masonry Code
Aluminum Code
Stainless Steel Code
Adjust Stiffness?

AISC 14th(360-10): LRFD
Yes(Iterative)
AISC 14th(360-10): ASD
AISI S100-10: ASD
AWC  NDS-12: ASD
< 100F
AC I 318-11
AC I 530-11: ASD
AA ADM1-10: ASD - Building
AISC 14th(360-10): ASD
Yes(Iterative)

Number of Shear Regions
Region Spacing Increment (in)
Biaxial Column Method
Parme Beta Factor (P CA)
Concrete Stress Block
Use Cracked Sections?
Use Cracked Sections S lab?
Bad Framing Warnings?
Unused Force Warnings?
Min 1 Bar Diam. Spacing?
Concrete Rebar Set
Min % Steel for Column
Max % Steel for Column

4
4
Exact Integration
.65
Rectangular
Yes
No
No
Yes
No
REBAR_SET_ASTMA615
1
8
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Company : Centek Engineering Apr 30, 2019
10:45 AMDes igner : FJP

Job Number : 19027.19 Checked By: CAG
Model Name : CT11451G

(Global) Model Settings , Continued
Seismic Code
Seismic Base Elevation (ft)
Add Base W eight?
C t X
C t Z
T X (sec)
T Z (sec)
R  X
R Z
C t Exp. X
C t Exp. Z
SD1
SDS
S1
TL (sec)
R isk Cat
Drift C at

ASCE 7-10
Not Entered
Yes
.02
.02
Not Entered
Not Entered
3
3
.75
.75
1
1
1
5
I or II
Other

Om Z
Om X
Cd Z
Cd X
Rho Z
Rho X

1
1
4
4
1
1

Hot Rolled Steel Properties
Label E  [ksi] G  [ksi] Nu Therm (\1E5 F) Density[k/ft 3̂] Y ield[ks i] Ry Fu[ksi] Rt

1 A36 Gr.36 29000 11154 .3 .65 .49 36 1.5 58 1.2
2 A572 G r.50 29000 11154 .3 .65 .49 50 1.1 58 1.2
3 A992 29000 11154 .3 .65 .49 50 1.1 58 1.2
4 A500 G r.42 29000 11154 .3 .65 .49 42 1.3 58 1.1
5 A500 G r.46 29000 11154 .3 .65 .49 46 1.2 58 1.1
6 A53 Grade B 29000 11154 .3 .65 .49 35 1.5 58 1.2

Hot Rolled Steel Design Parameters
Label Shape Length[ft] Lbyy[ft] Lbzz[ft] Lcomp top[...Lcomp bot[...L-torq... Kyy Kzz Cb Functi...

1 M1 (E ) Antenn... 8 Lbyy Lateral
2 M2 (E ) Antenn... 8 Lbyy Lateral
3 M3 (E ) P ipe 1.... 3.564 Lbyy Lateral
4 M4 (E ) P ipe 1.... 3.564 Lbyy Lateral
5 M5 (E ) Horizo... 5.69 Lbyy Lateral
6 M6 (E ) Horizo... 10.5 Lbyy Lateral
7 M7 (E ) Horizo... 10.5 Lbyy Lateral
8 M8 (E ) Antenn... 5.5 Lbyy Lateral
9 M9 (E) SR5/8 2.5 Lbyy Lateral
10 M10 (E) SR5/8 3.005 Lbyy Lateral
11 M11 (E) SR5/8 3.005 Lbyy Lateral
12 M12 (E) SR5/8 2.5 Lbyy Lateral
13 M13 (E ) P ipe 1.... 3.564 Lbyy Lateral
14 M14 (E ) P ipe 1.... 3.564 Lbyy Lateral
15 M15 (E) SR5/8 2.5 Lbyy Lateral
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Company : Centek Engineering Apr 30, 2019
10:45 AMDes igner : FJP

Job Number : 19027.19 Checked By: CAG
Model Name : CT11451G

Hot Rolled Steel Design Parameters  (C ontinued)
Label Shape Length[ft] Lbyy[ft] Lbzz[ft] Lcomp top[...Lcomp bot[...L-torq... Kyy Kzz Cb Functi...

16 M16 (E) SR5/8 3.005 Lbyy Lateral
17 M17 (E) SR5/8 3.005 Lbyy Lateral
18 M18 (E) SR5/8 2.5 Lbyy Lateral

Hot Rolled Steel Section Sets
Label Shape Type Des ign List Material Des ig...A [in2]Iyy [i...Izz [i...J [in4]

1 (E) P ipe 1.25 PIPE_1.25 Beam Pipe A53 Grade B Typical .625 .184 .184 .368
2 (E ) Horizontals P ipe 2.0 PIPE_2.0 Beam Pipe A53 Grade B Typical 1.02 .627 .627 1.25
3 (E) SR5/8 0.625' Dia. Colu... BAR A36 Gr.36 Typical .307 .007 .007 .015
4 (E ) Antenna Mas t P ip... PIPE_2.0 Colu... Pipe A53 Grade B Typical 1.02 .627 .627 1.25

Member Primary Data
Label I J oint J Joint K Joint Rotate(deg) Section/Shape Type Des ign List Material Des ign Rules

1 M1 N7 N9 (E ) Antenna Mas t ... Column Pipe A53 Grad... Typical
2 M2 N8 N10 (E ) Antenna Mas t ... Column Pipe A53 Grad... Typical
3 M3 N4 N6 (E) P ipe 1.25 Beam Pipe A53 Grad... Typical
4 M4 N1 N3 (E) P ipe 1.25 Beam Pipe A53 Grad... Typical
5 M5 N11 N20 (E ) Horizontals P ip... Beam Pipe A53 Grad... Typical
6 M6 N13 N15 (E ) Horizontals P ip... Beam Pipe A53 Grad... Typical
7 M7 N12 N14 (E ) Horizontals P ip... Beam Pipe A53 Grad... Typical
8 M8 N18 N19 (E ) Antenna Mas t ... Column Pipe A53 Grad... Typical
9 M9 N24 N23 (E) SR5/8 Column BAR A36 Gr.36 Typical
10 M10 N24 N22 (E) SR5/8 Column BAR A36 Gr.36 Typical
11 M11 N22 N26 (E) SR5/8 Column BAR A36 Gr.36 Typical
12 M12 N25 N26 (E) SR5/8 Column BAR A36 Gr.36 Typical
13 M13 N4 N28 (E) P ipe 1.25 Beam Pipe A53 Grad... Typical
14 M14 N1 N27 (E) P ipe 1.25 Beam Pipe A53 Grad... Typical
15 M15 N32 N31 (E) SR5/8 Column BAR A36 Gr.36 Typical
16 M16 N31 N29 (E) SR5/8 Column BAR A36 Gr.36 Typical
17 M17 N29 N33 (E) SR5/8 Column BAR A36 Gr.36 Typical
18 M18 N33 N34 (E) SR5/8 Column BAR A36 Gr.36 Typical

J oint Coordinates  and Temperatures
Label X  [ft] Y  [ft] Z [ft] Temp [F] Detach From Diaphragm

1 N1 -1.125 0.4165 -0.166667 0
2 N2 -5.958333 0.4165 2.5 0
3 N3 1.239583 0.4165 2.5 0
4 N4 -1.125 2.9165 -0.166667 0
5 N5 -5.958333 2.9165 2.5 0
6 N6 1.239583 2.9165 2.5 0
7 N7 -5.958333 -3.3335 2.5 0
8 N8 3.708333 -3.3335 2.5 0
9 N9 -5.958333 4.6665 2.5 0
10 N10 3.708333 4.6665 2.5 0
11 N11 1.825 2 -3.18 0
12 N12 -6.375 0.4165 2.5 0
13 N13 -6.375 2.9165 2.5 0
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10:45 AMDes igner : FJP

Job Number : 19027.19 Checked By: CAG
Model Name : CT11451G

J oint Coordinates  and Temperatures  (Continued)
Label X  [ft] Y  [ft] Z [ft] Temp [F] Detach From Diaphragm

14 N14 4.125 0.4165 2.5 0
15 N15 4.125 2.9165 2.5 0
16 N16 1.895833 0.4165 2.5 0
17 N17 1.895833 2.9165 2.5 0
18 N18 1.895833 -0.1876... 2.5 0
19 N19 1.895833 5.312333 2.5 0
20 N20 1.895833 1.6665 2.5 0
21 N22 0.057292 0.4165 1.166667 0
22 N23 -1.048979 0.4165 -0.080934 0
23 N24 -1.048979 2.9165 -0.080934 0
24 N25 1.163562 0.4165 2.414267 0
25 N26 1.163562 2.9165 2.414267 0
26 N27 -3.489583 0.4165 2.5 0
27 N28 -3.489583 2.9165 2.5 0
28 N29 -2.307292 2.9165 1.166667 0
29 N31 -1.201021 0.4165 -0.080934 0
30 N32 -1.201021 2.9165 -0.080934 0
31 N33 -3.413562 0.4165 2.414267 0
32 N34 -3.413562 2.9165 2.414267 0
33 N35 3.708333 2.9165 2.5 0
34 N36 3.708333 0.4165 2.5 0

J oint Boundary Conditions
Joint Label X  [k/in] Y  [k/in] Z [k/in] X Rot.[k-ft/rad] Y  Rot.[k-ft/rad] Z Rot.[k-ft/rad]

1 N1 Reaction Reaction Reaction Reaction Reaction Reaction
2 N4 Reaction Reaction Reaction Reaction Reaction Reaction
3 N11 Reaction Reaction Reaction
4 N23
5 N24
6 N31
7 N32

Member Point Loads  (B LC 2 : Dead Load)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Y -.024 1.25
2 M1 Y -.024 6.75
3 M1 Y -.051 4.167
4 M1 Y -.051 5.417
5 M2 Y -.067 .5
6 M2 Y -.067 7.5
7 M2 Y -.074 4

Member Point Loads  (B LC 3 : Ice Load)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Y -.064 6.75
2 M1 Y -.064 1.25
3 M1 Y -.08 4.167
4 M1 Y -.08 5.417
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Company : Centek Engineering Apr 30, 2019
10:45 AMDes igner : FJP

Job Number : 19027.19 Checked By: CAG
Model Name : CT11451G

Member Point Loads  (B LC 3 : Ice Load) (Continued)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

5 M2 Y -.176 .5
6 M2 Y -.176 7.5
7 M2 Y -.067 4

Member Point Loads  (B LC 4 : Wind with Ice X)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 X .013 6.75
2 M1 X .013 1.25
3 M1 X .016 4.167
4 M1 X .016 5.417
5 M2 X .043 .5
6 M2 X .043 7.5
7 M2 X .016 4

Member Point Loads  (B LC 5 : Wind X)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 X .027 6.75
2 M1 X .027 1.25
3 M1 X .041 4.167
4 M1 X .041 5.417
5 M2 X .132 .5
6 M2 X .132 7.5
7 M2 X .045 4

Member Point Loads  (B LC 6 : Wind with Ice Z)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z .034 1.25
2 M1 Z .034 6.75
3 M1 Z .031 4.167
4 M1 Z .031 5.417
5 M2 Z .082 .5
6 M2 Z .082 7.5
7 M2 Z .02 4

Member Point Loads  (B LC 7 : Wind Z)
Member Label Direction Magnitude[k,k-ft] Location[ft,%]

1 M1 Z .113 1.25
2 M1 Z .113 6.75
3 M1 Z .097 4.167
4 M1 Z .097 5.417
5 M2 Z .299 .5
6 M2 Z .299 7.5
7 M2 Z .057 4

J oint Loads and Enforced Displacements  
Joint Label L,D,M Direction Magnitude[(k,k-ft), (i...

No Data to Print ...
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Company : Centek Engineering Apr 30, 2019
10:45 AMDes igner : FJP

Job Number : 19027.19 Checked By: CAG
Model Name : CT11451G

Member Dis tributed Loads  (BLC 4 : Wind with Ice X)
Member Label Direction S tart Magnitude[k/ft,F,ks f] End Magnitude[k/ft,F,ksf] S tart Location[ft,%] End Location[ft,%]

1 M1 X .001 .001 0 0
2 M2 X .001 .001 0 0
3 M8 X .001 .001 0 0
4 M3 X .0009 .0009 0 0
5 M4 X .0009 .0009 0 0
6 M13 X .0009 .0009 0 0
7 M14 X .0009 .0009 0 0
8 M9 X .0003 .0003 0 0
9 M10 X .0003 .0003 0 0
10 M11 X .0003 .0003 0 0
11 M12 X .0003 .0003 0 0
12 M15 X .0003 .0003 0 0
13 M16 X .0003 .0003 0 0
14 M17 X .0003 .0003 0 0
15 M18 X .0003 .0003 0 0
16 M5 X .001 .001 0 0

Member Dis tributed Loads  (BLC 5 : Wind X)
Member Label Direction S tart Magnitude[k/ft,F,ks f] End Magnitude[k/ft,F,ksf] S tart Location[ft,%] End Location[ft,%]

1 M1 X .006 .006 0 0
2 M2 X .006 .006 0 0
3 M8 X .006 .006 0 0
4 M3 X .004 .004 0 0
5 M4 X .004 .004 0 0
6 M13 X .004 .004 0 0
7 M14 X .004 .004 0 0
8 M9 X .002 .002 0 0
9 M10 X .002 .002 0 0
10 M11 X .002 .002 0 0
11 M12 X .002 .002 0 0
12 M15 X .002 .002 0 0
13 M16 X .002 .002 0 0
14 M17 X .002 .002 0 0
15 M18 X .002 .002 0 0
16 M5 X .006 .006 0 0

Member Dis tributed Loads  (BLC 6 : Wind with Ice Z)
Member Label Direction S tart Magnitude[k/ft,F,ks f] End Magnitude[k/ft,F,ksf] S tart Location[ft,%] End Location[ft,%]

1 M1 Z .001 .001 0 0
2 M2 Z .001 .001 0 0
3 M8 Z .001 .001 0 0
4 M6 Z .001 .001 0 0
5 M7 Z .001 .001 0 0
6 M3 Z .0009 .0009 0 0
7 M4 Z .0009 .0009 0 0
8 M13 Z .0009 .0009 0 0
9 M14 Z .0009 .0009 0 0
10 M9 Z .0003 .0003 0 0
11 M10 Z .0003 .0003 0 0
12 M11 Z .0003 .0003 0 0
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Company : Centek Engineering Apr 30, 2019
10:45 AMDes igner : FJP

Job Number : 19027.19 Checked By: CAG
Model Name : CT11451G

Member Dis tributed Loads  (BLC 6 : Wind with Ice Z) (C ontinued)
Member Label Direction S tart Magnitude[k/ft,F,ks f] End Magnitude[k/ft,F,ksf] S tart Location[ft,%] End Location[ft,%]

13 M12 Z .0003 .0003 0 0
14 M15 Z .0003 .0003 0 0
15 M16 Z .0003 .0003 0 0
16 M17 Z .0003 .0003 0 0
17 M18 Z .0003 .0003 0 0

Member Dis tributed Loads  (BLC 7 : Wind Z)
Member Label Direction S tart Magnitude[k/ft,F,ks f] End Magnitude[k/ft,F,ksf] S tart Location[ft,%] End Location[ft,%]

1 M1 Z .006 .006 0 0
2 M2 Z .006 .006 0 0
3 M8 Z .006 .006 0 0
4 M6 Z .006 .006 0 0
5 M7 Z .006 .006 0 0
6 M3 Z .004 .004 0 0
7 M4 Z .004 .004 0 0
8 M13 Z .004 .004 0 0
9 M14 Z .004 .004 0 0
10 M9 Z .002 .002 0 0
11 M10 Z .002 .002 0 0
12 M11 Z .002 .002 0 0
13 M12 Z .002 .002 0 0
14 M15 Z .002 .002 0 0
15 M16 Z .002 .002 0 0
16 M17 Z .002 .002 0 0
17 M18 Z .002 .002 0 0

Bas ic  Load Cases
BLC Description Category X Gr...Y  Gr...Z G r... Joint Point Distri...Area(... Surface(Plate/W all)

1 Self Weight DL -1
2 Dead Load None 7
3 Ice Load None 7
4 Wind with Ice X None 7 16
5 Wind X None 7 16
6 Wind with Ice Z None 7 17
7 Wind Z None 7 17

Load Combinations
Des cription Solve P ... SR... BLC F...BLC Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...

1 1.2D + 1.6W (X-direction) Yes Y 1 1... 2 1.2 5 1.6
2 0.9D + 1.6W (X-direction) Yes Y 1 .9 2 .9 5 1.6
3 1.2D + 1.0Di + 1.0W i (X ... Yes Y 1 1... 2 1.2 3 1 4 1
4 1.2D + 1.6W (Z-direction) Yes Y 1 1... 2 1.2 7 1.6
5 0.9D + 1.6W (Z-direction) Yes Y 1 .9 2 .9 7 1.6
6 1.2D + 1.0Di + 1.0W i (Z... Yes Y 1 1... 2 1.2 3 1 6 1
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Envelope J oint Reactions
Joint X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 N1 max .404 6 .601 3 1.345 3 .025 5 .056 6 .004 3
2 min -.643 2 .115 5 -.896 5 -.035 1 -.176 2 -.03 4
3 N4 max -.077 5 .812 6 -.582 5 -.013 5 -.094 2 .047 6
4 min -.501 1 .267 2 -1.506 3 -.053 3 -.294 4 .005 2
5 N11 max -.002 6 .059 4 .821 2 0 6 0 6 0 6
6 min -.017 1 -.039 2 -.797 4 0 1 0 1 0 1
7 Totals: max 0 6 1.4 6 0 3
8 min -1.12 1 .52 2 -2.274 4

Envelope J oint Displacements
Joint X [in] LC Y [in] LC Z [in] LC X Rotation [... LC Y Rotation [... LC Z Rotation [... LC

1 N1 max 0 6 0 6 0 6 0 6 0 6 0 6
2 min 0 1 0 1 0 1 0 1 0 1 0 1
3 N2 max .064 2 -.004 5 .843 5 1.553e-03 3 3.02e-02 4 2.165e-03 2
4 min -.02 6 -.101 3 .002 3 -6.614e-03 5 7.921e-04 3 -1.586e-03 4
5 N3 max .063 2 .002 5 .017 6 2.052e-03 2 -6.992e-04 3 8.036e-05 2
6 min -.022 6 -.02 3 -.054 2 -7.991e-03 4 -1.483e-02 4 -3.75e-03 6
7 N4 max 0 6 0 6 0 6 0 6 0 6 0 6
8 min 0 1 0 1 0 1 0 1 0 1 0 1
9 N5 max .129 4 -.004 5 .749 4 1.407e-03 3 2.564e-02 5 1.453e-03 2
10 min .03 2 -.101 3 .052 3 -1.191e-03 5 3.558e-04 3 -1.58e-03 4
11 N6 max .129 4 -.005 5 -.023 2 -1.237e-04 5 4.271e-04 3 -3.498e-04 2
12 min .03 2 -.018 3 -.113 4 -1.46e-03 3 -8.229e-03 5 -3.742e-03 6
13 N7 max .237 2 -.004 5 1.365 5 1.547e-03 3 3.02e-02 4 4.341e-03 2
14 min -.046 6 -.101 3 -.068 3 -1.304e-02 5 7.921e-04 3 -1.584e-03 4
15 N8 max .592 2 .007 2 2.497 4 1.851e-03 2 -3.285e-04 3 1.509e-02 2
16 min -.205 6 -.165 6 -.084 2 -4.645e-02 4 -3.092e-02 5 -4.066e-03 6
17 N9 max .162 4 -.004 5 .733 4 1.428e-03 6 2.564e-02 5 1.314e-03 2
18 min .002 2 -.101 3 .077 2 -1.052e-03 2 3.558e-04 3 -1.581e-03 4
19 N10 max .2 4 .007 2 .503 5 3.529e-03 5 -2.877e-04 3 -2.088e-03 2
20 min .066 2 -.164 6 -.071 3 -1.99e-03 3 -2.522e-02 5 -4.109e-03 6
21 N11 max 0 6 0 6 0 6 1.044e-03 6 1.389e-03 4 1.675e-03 2
22 min 0 1 0 1 0 1 3.454e-04 2 3.493e-04 3 -1.82e-03 6
23 N12 max .064 2 .004 5 .994 5 1.553e-03 3 3.02e-02 4 2.166e-03 2
24 min -.02 6 -.101 3 .006 3 -6.614e-03 5 7.921e-04 3 -1.586e-03 4
25 N13 max .129 4 .004 5 .878 4 1.407e-03 3 2.564e-02 5 1.454e-03 2
26 min .03 2 -.1 3 .054 3 -1.191e-03 5 3.558e-04 3 -1.58e-03 4
27 N14 max .064 2 .023 2 .891 4 1.855e-03 2 -3.285e-04 3 3.237e-03 2
28 min -.022 6 -.185 6 .009 2 -2.073e-02 4 -3.092e-02 5 -4.105e-03 6
29 N15 max .129 4 .005 2 .573 5 5.065e-04 2 -2.877e-04 3 -3.683e-04 2
30 min .03 2 -.185 6 -.028 3 -2.21e-03 6 -2.523e-02 5 -4.102e-03 6
31 N16 max .064 2 -.006 2 .11 4 2.725e-03 2 -5.301e-04 3 1.509e-04 2
32 min -.022 6 -.051 6 -.042 2 -9.884e-03 4 -2.212e-02 4 -4.22e-03 6
33 N17 max .129 4 -.006 2 -.008 2 2.475e-05 5 -8.6e-05 3 5.704e-04 2
34 min .03 2 -.051 6 -.037 6 -1.926e-03 3 -1.539e-02 5 -4.253e-03 6
35 N18 max .065 2 -.006 2 .182 4 2.725e-03 2 -5.301e-04 3 1.545e-04 2
36 min -.052 6 -.051 6 -.062 2 -9.888e-03 4 -2.212e-02 4 -4.22e-03 6
37 N19 max .215 4 -.006 2 -.012 5 2.448e-04 5 -8.6e-05 3 3.504e-04 2
38 min .018 2 -.051 6 -.09 6 -1.927e-03 3 -1.539e-02 5 -4.253e-03 6
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Envelope J oint Displacements  (Continued)
Joint X [in] LC Y [in] LC Z [in] LC X Rotation [... LC Y Rotation [... LC Z Rotation [... LC

39 N20 max .089 4 -.006 2 0 5 1.195e-03 2 -3.08e-04 3 1.47e-03 2
40 min .012 3 -.051 6 -.004 1 -4.076e-03 4 -1.874e-02 5 -2.584e-03 4
41 N22 max .082 5 -.002 2 .004 3 3.69e-04 2 5.781e-03 5 5.656e-04 2
42 min -.007 3 -.008 6 -.071 5 -1.628e-03 4 -6.218e-04 3 -3.27e-03 4
43 N23 max 0 5 0 5 0 3 6.234e-05 1 1.129e-03 5 -1.68e-06 2
44 min 0 3 0 3 0 4 -1.808e-04 5 -5.978e-05 3 -1.605e-04 6
45 N24 max 0 4 0 5 0 3 5.557e-05 1 1.235e-03 4 -3.696e-05 5
46 min 0 3 0 3 0 5 -1.553e-05 5 2.088e-04 3 -1.821e-04 3
47 N25 max .064 2 -.003 5 .014 6 1.828e-03 2 -3.316e-04 2 2.202e-04 2
48 min -.018 6 -.018 3 -.055 2 -7.183e-03 4 -1.267e-02 4 -3.676e-03 6
49 N26 max .136 4 -.003 5 -.024 2 -1.901e-04 5 5.949e-04 3 -3.613e-04 2
50 min .031 2 -.016 3 -.12 4 -1.401e-03 6 -6.454e-03 5 -3.612e-03 6
51 N27 max .064 2 .003 5 .056 2 5.031e-04 3 1.76e-02 5 3.046e-03 6
52 min -.02 6 -.014 3 -.018 6 -5.026e-03 5 5.343e-05 3 1.189e-03 2
53 N28 max .129 4 -.001 5 .117 4 6.763e-05 6 1.486e-02 4 3.091e-03 3
54 min .03 2 -.015 3 .027 2 -7.307e-04 2 1.092e-03 3 7.796e-04 5
55 N29 max .015 3 -.001 5 .015 3 -1.31e-04 5 2.395e-03 4 8.027e-04 1
56 min .004 5 -.005 3 .005 5 -6.091e-04 3 8.88e-04 2 1.638e-04 5
57 N31 max 0 2 0 2 0 2 5.886e-05 4 2.214e-04 2 2.286e-04 4
58 min 0 4 0 6 0 4 -1.6e-05 3 -7.449e-04 4 3.145e-05 2
59 N32 max 0 3 0 5 0 3 3.266e-05 6 1.661e-04 3 1.039e-04 3
60 min 0 5 0 3 0 5 -1.304e-05 2 -1.464e-04 5 2.855e-05 5
61 N33 max .061 2 0 5 .053 2 4.225e-04 3 1.564e-02 5 2.814e-03 6
62 min -.023 6 -.011 3 -.02 6 -4.564e-03 5 -7.042e-05 3 1.114e-03 2
63 N34 max .115 4 -.001 5 .104 4 -4.872e-05 6 1.375e-02 4 2.793e-03 3
64 min .028 2 -.012 3 .025 2 -7.254e-04 2 1.203e-03 3 6.962e-04 5
65 N35 max .129 4 .007 2 .447 5 5.065e-04 2 -2.877e-04 3 -3.679e-04 2
66 min .03 2 -.164 6 -.03 3 -2.21e-03 6 -2.522e-02 5 -4.101e-03 6
67 N36 max .064 2 .007 2 .736 4 1.855e-03 2 -3.285e-04 3 3.238e-03 2
68 min -.022 6 -.164 6 0 2 -2.073e-02 4 -3.092e-02 5 -4.105e-03 6

Envelope AISC 14th(360-10): LR FD Steel Code Checks
Me... Shape Code C...Loc...LC Shear C...Loc[ft] Dir LC phi*Pn...phi*P ...phi*Mn...phi*... Cb Eqn

1 M1 PIPE_2.0 .312 3.75 4 .147 3.75 4 14.916 32.13 1.872 1.872 1.544 H1-1b
2 M2 PIPE_2.0 .867 3.75 4 .186 3.75 4 14.916 32.13 1.872 1.872 1.598 H1-1b
3 M3 PIPE_1.25 .598 3.5... 4 .168 0 6 14.325 19.688 .801 .801 2.37 H1-1b
4 M4 PIPE_1.25 .801 3.5... 5 .166 3.564 4 14.325 19.688 .801 .801 2.662 H1-1b
5 M5 PIPE_2.0 .042 2.8... 1 .003 0 1 21.793 32.13 1.872 1.872 1.136 H1-1b
6 M6 PIPE_2.0 .613 8.2... 4 .089 7.656 3 8.922 32.13 1.872 1.872 2.387 H1-1b
7 M7 PIPE_2.0 .810 8.3... 4 .432 8.313 4 8.922 32.13 1.872 1.872 2.502 H3-6
8 M8 PIPE_2.0 .340 1.8... 5 .212 1.891 4 22.356 32.13 1.872 1.872 2.396 H1-1b
9 M9 0.625' Dia. .041 2.5 6 .002 2.5 6 1.88 9.94 .104 .104 2.264 H1-1b*
10 M10 0.625' Dia. .099 3.0... 4 .029 3.005 5 1.301 9.94 .104 .104 1.795 H1-1b
11 M11 0.625' Dia. .811 3.0... 3 .046 3.005 5 1.301 9.94 .104 .104 2.96 H1-1a
12 M12 0.625' Dia. .090 0 4 .039 0 4 1.88 9.94 .104 .104 1.571 H1-1b
13 M13 PIPE_1.25 .378 3.5... 5 .096 3.453 6 14.325 19.688 .801 .801 2.313 H1-1b
14 M14 PIPE_1.25 .693 3.5... 4 .145 3.564 4 14.325 19.688 .801 .801 2.315 H1-1b
15 M15 0.625' Dia. .015 0 4 .004 0 4 1.88 9.94 .104 .104 2.202 H1-1b
16 M16 0.625' Dia. .532 0 3 .014 3.005 4 1.301 9.94 .104 .104 2.51 H1-1a
17 M17 0.625' Dia. .204 3.0... 4 .048 3.005 5 1.301 9.94 .104 .104 2.495 H1-1b
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Envelope AISC 14th(360-10): LR FD Steel Code Checks  (Continued)
Me... Shape Code C...Loc...LC Shear C...Loc[ft] Dir LC phi*Pn...phi*P ...phi*Mn...phi*... Cb Eqn

18 M18 0.625' Dia. .252 0 6 .015 0 5 1.88 9.94 .104 .104 2.27 H1-1b
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT 

EVALUATION OF HUMAN EXPOSURE POTENTIAL 

TO NON-IONIZING EMISSIONS 

 

 

 

  
T-Mobile Existing Facility 

  
Site ID: CT11451G 

  
CT11451G 

27 Maynard Road 

Salem, Connecticut 06420 

   
May 17, 2019 

  
EBI Project Number: 6219001677 

  
  

    
  

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of  

FCC general  

population allowable 

limit:  

17.31% 
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May 17, 2019 

T-Mobile 

Attn: Jason Overbey, RF Manager 

35 Griffin Road South 

Bloomfield, Connecticut 06002 

 

Emissions Analysis for Site:  CT11451G - CT11451G  

 

EBI Consulting was directed to analyze the proposed T-Mobile facility located at 27 Maynard Road in 

Salem, Connecticut for the purpose of determining whether the emissions from the Proposed T-Mobile 

Antenna Installation located on this property are within specified federal limits.   

All information used in this report was analyzed as a percentage of current Maximum Permissible Exposure 

(% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The FCC regulates 

Maximum Permissible Exposure in units of microwatts per square centimeter (µW/cm2). The number of 

µW/cm2 calculated at each sample point is called the power density. The exposure limit for power density 

varies depending upon the frequencies being utilized. Wireless Carriers and Paging Services use different 

frequency bands each with different exposure limits; therefore, it is necessary to report results and limits 

in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure 

rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure 

(MPE) limits for General Population/Uncontrolled environments as defined below. 

General population/uncontrolled exposure limits apply to situations in which the general population may 

be exposed or in which persons who are exposed as a consequence of their employment may not be 

made fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore, 

members of the general population would always be considered under this category when exposure is not 

employment related, for example, in the case of a telecommunications tower that exposes persons in a 

nearby residential area. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 

centimeter (μW/cm2). The general population exposure limits for the 600 MHz and 700 MHz frequency 

bands are approximately 400 μW/cm2 and 467 μW/cm2, respectively. The general population exposure 

limit for the 1900 MHz (PCS), 2100 MHz (AWS) and 11 GHz frequency bands is 1000 μW/cm2. Because 

each carrier will be using different frequency bands, and each frequency band has different exposure limits, 

it is necessary to report percent of MPE rather than power density. 
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a 

consequence of their employment and in which those persons who are exposed have been made fully 

aware of the potential for exposure and can exercise control over their exposure. 

Occupational/controlled exposure limits also apply where exposure is of a transient nature as a result of 

incidental passage through a location where exposure levels may be above general population/uncontrolled 

limits (see below), as long as the exposed person has been made fully aware of the potential for exposure 

and can exercise control over his or her exposure by leaving the area or by some other appropriate 

means. 

Additional details can be found in FCC OET 65. 

CALCULATIONS 

Calculations were done for the proposed T-Mobile Wireless antenna facility located at 27 Maynard Road 

in Salem, Connecticut using the equipment information listed below. All calculations were performed per 

the specifications under FCC OET 65. Since T-Mobile is proposing highly focused directional panel 

antennas, which project most of the emitted energy out toward the horizon, all calculations were 

performed assuming a lobe representing the maximum gain of the antenna per the antenna manufacturer’s 

supplied specifications, minus 10 dB for directional panel antennas and 20 dB for highly focused parabolic 

microwave dishes, was focused at the base of the tower. For this report, the sample point is the top of a 

6-foot person standing at the base of the tower. 

For all calculations, all equipment was calculated using the following assumptions:  

1) 2 LTE channels (600 MHz Band) were considered for each sector of the proposed installation. 

These Channels have a transmit power of 30 Watts per Channel. 

  

2) 2 LTE channels (700 MHz Band) were considered for each sector of the proposed installation. 

These Channels have a transmit power of 30 Watts per Channel. 

 

3) 2 UMTS channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 30 Watts per Channel. 

 

4) 2 LTE channels (AWS Band – 2100 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 60 Watts per Channel. 

 

5) All radios at the proposed installation were considered to be running at full power and were 

uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC 

OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated 
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value at each sample point, all power levels emitting from the proposed antenna installation 

are increased by a factor of 2.56 to account for possible in-phase reflections from the 

surrounding environment. This is rarely the case, and if so, is never continuous.  

  

6) For the following calculations, the sample point was the top of a 6-foot person standing at the 

base of the tower. The maximum gain of the antenna per the antenna manufacturer’s supplied 

specifications, minus 10 dB for directional panel antennas and 20 dB for highly focused 

parabolic microwave dishes, was used in this direction. This value is a very conservative 

estimate as gain reductions for these particular antennas are typically much higher in this 

direction. 

  

7) The antennas used in this modeling are the RFS APX16DWV-16DWV-S-E-A20 for the 1900 

MHz / 2100 MHz channel(s), the RFS APXVAARR24_43-U-NA20 for the 600 MHz / 700 MHz 

channel(s) in Sector A, the RFS APX16DWV-16DWV-S-E-A20 for the 1900 MHz / 2100 MHz 

channel(s), the RFS APXVAARR24_43-U-NA20 for the 600 MHz / 700 MHz channel(s) in 

Sector B, the RFS APX16DWV-16DWV-S-E-A20 for the 1900 MHz / 2100 MHz channel(s), 

the RFS APXVAARR24_43-U-NA20 for the 600 MHz / 700 MHz channel(s) in Sector C. This 

is based on feedback from the carrier with regard to anticipated antenna selection. All 

Antenna gain values and associated transmit power levels are shown in the Site Inventory and 

Power Data table below. The maximum gain of the antenna per the antenna manufacturer’s 

supplied specifications, minus 10 dB for directional panel antennas and 20 dB for highly focused 

parabolic microwave dishes, was used for all calculations. This value is a very conservative 

estimate as gain reductions for these particular antennas are typically much higher in this 

direction. 

 

8) The antenna mounting height centerline of the proposed antennas is 82 feet above ground 

level (AGL). 

  

9) Emissions values for additional carriers were taken from the Connecticut Siting Council active 

database. Values in this database are provided by the individual carriers themselves. 

  

10) All calculations were done with respect to uncontrolled / general population threshold limits. 
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T-Mobile Site Inventory and Power Data 

Sector: A Sector: B Sector: C 

Antenna #: 1 Antenna #: 1 Antenna #: 1 

Make / Model: RFS APX16DWV-16DWV-

S-E-A20 Make / Model: RFS APX16DWV-16DWV-

S-E-A20 Make / Model: RFS APX16DWV-16DWV-

S-E-A20 
Frequency Bands: 1900 MHz / 2100 MHz Frequency Bands: 1900 MHz / 2100 MHz Frequency Bands: 1900 MHz / 2100 MHz 

Gain: 15.9 dBd / 15.9 dBd Gain: 15.9 dBd / 15.9 dBd Gain: 15.9 dBd / 15.9 dBd 

Height (AGL): 82 feet Height (AGL): 82 feet Height (AGL): 82 feet 

Channel Count: 4 Channel Count: 4 Channel Count: 4 

Total TX Power (W): 180 Watts Total TX Power (W): 180 Watts Total TX Power (W): 180 Watts 

ERP (W): 7,002.81 ERP (W): 7,002.81 ERP (W): 7,002.81 

Antenna A1 MPE %: 3.74% Antenna B1 MPE %: 3.74% Antenna C1 MPE %: 3.74% 

Antenna #: 2 Antenna #: 2 Antenna #: 2 

Make / Model: RFS APXVAARR24_43-U-

NA20 Make / Model: RFS APXVAARR24_43-U-

NA20 Make / Model: RFS APXVAARR24_43-U-

NA20 
Frequency Bands: 600 MHz / 700 MHz Frequency Bands: 600 MHz / 700 MHz Frequency Bands: 600 MHz / 700 MHz 

Gain: 12.95 dBd / 13.35 dBd Gain: 12.95 dBd / 13.35 dBd Gain: 12.95 dBd / 13.35 dBd 

Height (AGL): 82 feet Height (AGL): 82 feet Height (AGL): 82 feet 

Channel Count: 4 Channel Count: 4 Channel Count: 4 

Total TX Power (W): 120 Watts Total TX Power (W): 120 Watts Total TX Power (W): 120 Watts 

ERP (W): 2,481.08 ERP (W): 2,481.08 ERP (W): 2,481.08 

Antenna A2 MPE %: 3.07% Antenna B2 MPE %: 3.07% Antenna C2 MPE %: 3.07% 
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Site Composite MPE % 

Carrier  MPE % 

T-Mobile (Max at 

Sector A): 
6.81% 

AT&T 8.39% 

Antenna Systems 2-8 2.11% 

Site Total MPE % : 17.31% 
 

 

T-Mobile Sector A Total:  6.81% 
T-Mobile Sector B Total:  6.81% 
T-Mobile Sector C Total:  6.81% 

   

Site Total:  17.31% 
 

T-Mobile Maximum MPE Power Values (Sector A) 

T-Mobile Frequency Band / 

Technology 

(Sector A) 

# 

Channels 

Watts ERP 

(Per Channel) 

Height 

(feet) 

Total Power 

Density 

(µW/cm²) 

Frequency 

(MHz) 

Allowable 

MPE 

(µW/cm²) 

Calculated % MPE 

T-Mobile 1900 MHz UMTS 2 1167.14 82.0 12.48 1900 MHz UMTS 1000 1.25% 

T-Mobile 2100 MHz LTE AWS 2 2334.27 82.0 24.96 2100 MHz LTE AWS 1000 2.50% 

T-Mobile 600 MHz LTE 2 591.73 82.0 6.33 600 MHz LTE 400 1.58% 

T-Mobile 700 MHz LTE 2 648.82 82.0 6.94 700 MHz LTE 467 1.49% 

 Total: 6.81% 
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Summary 

All calculations performed for this analysis yielded results that were within the allowable limits for general 

population exposure to RF Emissions. 

The anticipated maximum composite contributions from the T-Mobile facility as well as the site composite 

emissions value with regards to compliance with FCC’s allowable limits for general population exposure 

to RF Emissions are shown here: 

 

 

T-Mobile Sector Power Density Value (%) 

Sector A: 6.81% 

Sector B: 6.81% 

Sector C: 6.81% 

T-Mobile Maximum 

MPE % (Sector A):  
6.81% 

  

Site Total:  17.31% 

  

Site Compliance Status: COMPLIANT 

 

   

The anticipated composite MPE value for this site assuming all carriers present is 17.31% of the allowable 

FCC established general population limit sampled at the ground level. This is based upon values listed in 

the Connecticut Siting Council database for existing carrier emissions. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that carriers 

over a 5% contribution to the composite value will require measures to bring the site into compliance. 

For this facility, the composite values calculated were well within the allowable 100% threshold standard 

per the federal government. 
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