
Northeast Site Solutions 
     420 Main Street, Unit 2  
     Sturbridge MA 01566 

July 15, 2019 

Ms. Melanie Bachman 
Executive Director 
Connecticut Siting Council 
Ten Franklin Square 
New Britain, CT 06051  

RE:   Tower Share Application 
         641 Maple Hill Road, Naugatuck, CT 06770 
         Latitude: 41-29-17.24 N  
         Longitude: -73-01-12.73 W 
         T-Mobile Site Number: CTNH325A- NSD 

Dear Ms. Bachman: 

This letter and attachments are being re-submitted on behalf of T-Mobile Northeast LLC 
(“T-Mobile”). T-Mobile plans to install antennas and related equipment at the tower site 
located at 641 Maple Hill Road in Naugatuck, Connecticut. The existing monopole is owned 
by Tarpon Towers and was approved by the Borough of Naugatuck on February 14, 2019. 
The tower will be used by the Borough of Naugatuck emergency services, whose antennas 
will be located at the top of the tower.

T-Mobile is proposing to install four (4) 600/700MHz antennas, four (4) 1900/2100 MHz 
antennas, four (4) 2100 MHz antennas and twelve (12) remote radio units (‘RRUs’) at a 
centerline height of 167 feet on the existing 180-foot monopole tower. Three (3) hybrid cables 
and additional ancillary coax between the antennas & RRU’s will also be installed on the tower. 
T-Mobile’s equipment cabinets and one (1) Delta 25kW DC generator-250 gallon double 
walled self-contained tank with fuel sensor will be placed within T-Mobile’s 260 sq. ft .lease 
area. The generator requires two (2) monthly 20-minute run cycles.  

Included are plans by Proterra Design Group, dated March 12, 2019, attached as Exhibit C.  
Also included is the full structural analysis prepared by Destek Engineering for Proterra dated 
June 24, 2019, confirming the existing tower is structurally capable of supporting the proposed 
equipment, attached as Exhibit D. 



   Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies 
16-50aa, of T-Mobile’s intent to share telecommunications facility pursuant to R.C.S.A. 16-50j-
88. In accordance with R.C.S.A., a copy of this letter is being sent to Honorable N. Wendell Hess
III, Mayor, Borough of Naugatuck, Ed Carter, Zoning Enforcement Officer, Borough of 
Naugatuck. The Borough of Naugatuck is the property owner.  

The planned modifications of the facility fall squarely within those activities explicitly provided 
for in R.C.S.A. 16-50j-89. 

1. The proposed modification will not result in an increase in the height of the existing
structure. The top of the monopole tower is 180-feet; T- Mobile’s proposed antennas will 
be located at a center line height of 167-feet. 

2. The proposed modifications will not result in the increase of the site boundary as depicted on
the attached site plan. 

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

4. The operation of the proposed antennas will not increase radio frequency emissions at the
facility to a level at or above the Federal Communications Commission safety standard. As 
indicated in the attached Radio Frequency Emissions Analysis Report prepared by EBI 
Consulting, dated February 4, 2019, the combined site operations will result in a total power 
density of 2.13% MPE as evidenced by Exhibit E. 

Connecticut General Statutes 16-50aa indicates that the Council must approve the shared use 
of a telecommunications facility provided it finds the shared use is technically, legally, 
environmentally, and economically feasible and meets public safety concerns. As 
demonstrated in this letter, T-Mobile respectfully indicates that the shared use of this facility 
satisfies these criteria. 

A. Technical Feasibility. The existing monopole has been deemed structurally capable of 
supporting T-Mobile’s proposed loading. The structural analysis is included as Exhibit D. 

B. Legal Feasibility. As referenced above, C.G.S. 16-50aa has been authorized to issue orders 
approving the shared use of an existing tower such as this monopole tower in Naugatuck. Under 
the authority granted to the Council, an order of the Council approving the requested shared use 
would permit T-Mobile to obtain a building permit for the proposed installation. Further, a 
Letter of Authorization from the tower owner is included as Exhibit F, authorizing T-Mobile to 
file this application for shared use. 



C. Environmental Feasibility. The proposed shared use of this facility would have a minimal 
environmental impact. The installation of T-Mobile equipment at the 167-foot level of the 
existing 180-foot tower would have an insignificant visual impact on the area around the tower. 
T- Mobile’s ground equipment would be installed within the existing facility compound. T-
Mobile’s shared use would therefore not cause any significant alteration in the physical or 
environmental characteristics of the existing site. Additionally, as evidenced by Exhibit E, the 
proposed antennas would not increase radio frequency emissions to a level at or above the 
Federal Communications Commission safety standard. 

D. Economic Feasibility. T-Mobile will be entering into an agreement with the owner of this 
facility to mutually agreeable terms. As previously mentioned, the Letter of Authorization has 
been provided by the owner to assist T-Mobile with this tower sharing application. 

E. Public Safety Concerns. As discussed above, the monopole tower is structurally capable of 
supporting T-Mobile’s proposed loading. T-Mobile is not aware of any public safety concerns 
relative to the proposed sharing of the existing monopole tower. T-Mobile’s intentions of 
providing new and improved wireless service through the shared use of this facility is expected 
to enhance the safety and welfare of local residents and individuals traveling through 
Naugatuck. 

Sincerely, 

 Hollis M. Redding 
 Mobile:  860-834-6964 
 Fax:      413-521-0558 
 Office:   35 Griffin Road South, Bloomfield, CT 06002 
 Email:   hollis@northeastsitesolutions.com 

Attachments 

cc: Honorable N. Warren "Pete" Hess III, Mayor, Borough of Naugatuck 
      Ed Carter, Zoning Enforcement Officer, Borough of Naugatuck 
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 Delta PowerGen 25000 Design Document 
Diesel, DC, 25kW Model#PowerGen–25000 SKU#33658 

 

 
  
 

 
 

The following are responsible for this project document: 

Kevin Smith SR. Engineer (770) 256-3594  
 

 

Project Design Spec Revision  1.0 Last Date:8/8/2018 5/14/2018 

Final doc URL (~Dnnnnn):  

Location Use the InfoRouter Search (Advanced) putting the Document ID (nnnnnn without the 
D) to find the location of the master document. 

Template URL: http://docs.eng.t-mobile.com/InfoRouter/docs/~D423750  Slightly updated 1/2011 

 

http://docs.eng.t-mobile.com/InfoRouter/docs/~D423750


 Delta PowerGen 25000 Design Document 
 
 

T-Mobile USA, INC. Confidential Rev. 1.0    5/14/2018 2 of 10 

 

 

 

Table of Contents 
  

 

1 Introduction / Project Summary ......................................................................................................... 3 
1.1 Purpose of Project 3 
1.2 Feature Description 3 
1.3 Dimensions 3 

2 Fuel Tanks ............................................................................................................................................ 5 
3 Controllers/Alarms .............................................................................................................................. 6 

3.1 Interfaces and Alarming 6 
4 Regulatory Requirements................................................................................................................... 8 
5 Configuration/Diagrams ..................................................................................................................... 8 
6 Maintenance ......................................................................................................................................... 9 
 



 Delta PowerGen 25000 Design Document 
 
 

T-Mobile USA, INC. Confidential Rev. 1.0    5/14/2018 3 of 10 

1 Introduction / Project Summary 

1.1 Purpose of Project 

T-Mobile’s nationwide cell site hardening plan is providing a refuelable backup power system 
capable of powering a site for a minimum of 48 hours before refueling is required. The 
purpose of this project is to give T-Mobile customers reliable service during power outages 
and provide a sufficient layer of coverage. This design document is for the Delta PowerGen 
25000, which is a diesel DC generator with a capacity of 25kW. 

1.2 Feature Description 

The 25kW Delta PowerGen diesel generator is one of the DC generators selected as part of 
the T-Mobile RFP in support of the nationwide cell site hardening plan. The 25kW has a Level 
2 acoustic enclosure. It is equipped with telecom HE rectifiers like in the Delta Hp Large SSC,     
-48V DC bus powered battery charger of 12V engine battery, Status/alarming via telecom 
standard dry contacts, WEB GUI/SNMP, and OBD2 Port for GEOTAB monitoring. 

 

1.3 Dimensions 

The dimensions of a level 2 Acoustic Enclosure in inches W83” x H78” x D38” (dimensions 
have been rounded up to the nearest inch)T-Mobile requires a 36-inch radius around the 
generator that will cover the hinged door and the panel style doors on the generator.  
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2 Fuel Tanks 

The 25kW PowerGen has a 250 Gallon Double-Wall UL142 Base tank. Below is the Install 
drawing 25kW. 
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3 Controllers/Alarms 

3.1 Interfaces and Alarming 

The generator will be monitored by external alarms, conduit and cat five cables have to be 
installed from the PDU Terminal block F to the appropriate cell site equipment Nokia FSEB or 
FSEE or the Ericsson SAU. At a Nokia site, this connection is at the FSEB or an FSEE module. 
For the wiring diagram and instructions for the FSEB click the Link. (The FSEE is the Nokia 
module that will be replacing the FSEB. For details on the FSEE contact: 
HQNokiaCellsiteDesigns@T-Moblie.com)Ericsson sites will connect to the SAU module via OVP 
Expansion Kit for 8 External Alarms. Product number: UTOVP-ALM8EXP. For the wiring 
diagram and instructions for this click the link.  

The PDU is where the Alarm interface is located on the Delta Generators. 

 

http://home.eng.t-mobile.com/Projects/OE/NationalOperations/PublishingImages/Ops%20Forum/Documents/NSN%20External%20Alarm%20standard_110315.pptx
mailto:HQNokiaCellsiteDesigns@T-Moblie.com
http://home.eng.t-mobile.com/Projects/OE/NationalOperations/PublishingImages/Ops%20Forum/Documents/Ericsson%20External%20Alarm%20Standard_110315.pptx
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T-Mobile has four relays available from the Delta controller that are Low Fuel, Gen Run, Minor, 
Major. T- Mobile will utilize Normally Closed (NC) for alarms in terminal block F. Ericsson 
cabinets need to be equipped with the alarm expansion kit (UTOVP-ALM8EXP) to handle 
external alarms. 

 

 

Terminal Block F Nokia FSEB Alarm Connections 13-24 T-Mobile Standard Alarms 
Terminal block F 2.Gen Run NC 4110 grd 4111 pin 13 Generator Running 

Terminal block F 4.Major NC 4110 grd 4111 pin 14 Generator Alarm Critical 
Terminal block F 3. Minor NC 4110 grd 4111 pin 15 Generator Alarm NSI  

Terminal block F 1. Low Fuel NC 4110 grd 4111 pin 16 Low Fuel 
Terminal Block F Ericsson Alarm 8expConnections  T-Mobile Standard Alarms 

Terminal block F 2.Gen Run NC - A5 Generator Running 
Terminal block F 4.Major NC - A6 Generator Alarm Critical 
Terminal block F 3. Minor NC - A7 Generator Alarm NSI  

Terminal block F 1. Low Fuel NC - A8 Low Fuel 
   

UTOVP-ALM8EXP OVP Expansion Kit for 8 External Alarms    Qty 

Product no Denomination 

UTOVP-ALM8EXP OVP Expansion Kit for 8 External Alarms            1 
NFD30234/08 OVERVOLTAGE ARRESTER/OVP-ALM 8         1 
RPM777143/01200 CABLE WITH CONNECTOR/SIGNAL CABLE    2 

 

66 block optional not included 

 
 
 

 

  
   

   
   
   
 

Ericsson UTOVP- ALM8EXP 
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4 Regulatory Requirements 

Level 2 Acoustic Enclosure provides a noise level of 
65dBA. It is EPA certified and meets NFPA 99 and 110 requirements(NFPA National Fire 
Protection Association). The PowerGen25000 DC generator engine is a Perkins Tier 4 engine 
and meets the EPA standards. 

 

5 Configuration/Diagrams 
The physical configuration of this DC Generator is to connect the polar power 25kW generator 
directly to the DC bus of the SSC.  

 

Compound Diagram:  

 
 

 

 

 
 
  

PowerGen 25kW can connect to both V1 and HP Lg with: 
- 200A DC Breaker FRU feeding V1 (or HPLg) 
- Batteries removed from V1 (or HPLg) to avoid battery voltage 
temperature compensation conflict.) 
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6 Maintenance 

T-Mobile is recommending preventive maintenance to be performed every 250 hours of run-
time or every 12 months, whichever comes first. 

T-Mobile requires this minimum service checklist for the generator engine: 

• Check engine mounts and support. Tighten fasteners. 

• Check all the engine hoses and clamps for proper fit, and any signs of cracking and fatigue 
from wear. 

• Inspect all belts for signs of cracking and fatigue from wear and adjust for proper tension. 

• Inspect the exhaust system for leaks, burns and wet stacking. Drain exhaust line and tighten 
any clamps and flange bolts. 

• Inspect silencer and plumbing for leaks, cracks or any other signs of wear. 

• Inspect the system for fuel, oil and coolant leaks and signs of corrosion. 

• Replace water separator. 

• Replace water filter/ conditioner. 

• Check Anti-Freeze (Spector-Analysis). 

• Check coolant level and add, if needed. 

• Inspect radiator mounting for signs or wear and cracking. 

• Inspect/ clean air filter and change per manufacturer specifications. 

• Inspect air intakes and outlets and tighten clamps and brackets, if applicable. 

• Replace fuel filter. 

• Inspect the carburetor fuel injection system, fuel injection pump and choke, if equipped. 
Adjust to manufacturers specifications. 

• Change engine oil, oil filter and record the date on the filter casing. 

• Check engine heater operation, if equipped. 
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• Check and adjust the battery charger operations, and charge rate within the manufacturer’s 
recommended operating specifications. 

• Inspect the battery housing, hardware connections, and cables for corrosion and wear. 

• Check the battery electrolyte levels and specific gravity levels. 

• Load test generator battery. 

• Check, adjust and record generator output voltage, as necessary. 

• Check and record the alternator charge rate. 

• During inspection run the generator for 30 minutes under load. During this time, and after the 
engine is at full operational speed and has reached engine operating temperature; determine 
and record the condition of all inspection points: oil pressure, water/ coolant temperature, 
Fuel pressure, generator gauge, indicator operations, generator battery. 

• Check the engine timing and adjust to manufacturers specifications, if necessary. 

• Inspect, adjust and record governor and frequency, if necessary. 

• Verify that the low fuel alarm is operational and configured correctly to trigger when the fuel 
tank reaches 50% of fuel tank capacity. 

Check fuel level and refuel the generator during the preventive/ corrective maintenance visit. 
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DESTEK ENGINEERING, LLC 
1281 Kennestone Circle, Ste 100, Marietta, GA 30066-Tel: (770) 693-0835 

STRUCTURAL ANALYSIS REPORT REV.2 
MONOPOLE 

                                                                                              

  
 
 

Prepared For:  

ProTerra Design Group, LLC 
4 Bay Road, Building A Suite 200  

Hadley, MA 01035 
 
 
Structure Rating: 

 Monopole:             50.2% (Pass) 
 Base Plate:             39.1% (Pass) 
 Anchor Bolts:             46.0% (Pass) 
 Foundation:             38.7% (Pass) 
  
 
 

Sincerely,  
Destek Engineering, LLC 
 
 
 
 

     06-24-2019 
 
 

 

Ahmet Colakoglu, PE  
                                                                                                               Connecticut Professional Engineer 
                                                                                                              License No: 27057 

 
 
 

 
T-Mobile Site Name: Maple Hill 

T-Mobile Site Number: CTNH325D 
641 Maple Hill Road 
Naugatuck, CT 06770 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Destek Job No: 1978001                                                 June 24, 2019
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1.0 SUBJECT AND REFERENCES 
 
The purpose of this analysis is to evaluate the structural capacity of the 180 ft. monopole 
located at 641 Maple Hill Road, Naugatuck, CT 06770 for the addition of wireless 
telecommunication appurtenances proposed by T-Mobile. 

The structural analysis is based on the following documentation provided to Destek 
Engineering, LLC (Destek): 

 

 Construction Drawing prepared by ProTerra Design Group, dated 03/12/2019. 

 Structural Analysis Report prepared by TAAP, dated 03/28/2019. 

 Geotechnical Report prepared by WELTI, dated 09/24/2018. 

 Email from ProTerra, dated 06/12/2019. 
 

1.1 STRUCTURE 
 

The structure is a 180 ft. tall, 18-sided monopole, which is attached to the foundation with a 
base plate and anchor bolts.  It is formed by the following sections: 
 

Section Length 
(ft) 

Lap Splice 
(ft) 

Shaft Thickness 
(in) 

Top Diameter 
(in) 

Bottom Diameter 
(in) 

Yield 
Strength 

(ksi) 

50.00 4.75 0.1875 24.00 33.85 65 

50.00 6.00 0.3125 32.54 42.38 65 

46.75 7.00 0.3750 40.58 49.78 65 

50.00 0.00 0.4375 47.65 57.50 65 

 

2.0 EXISTING AND PROPOSED APPURTENANCES 
 

The analysis is based on the following proposed appurtenances: 
 
Proposed and Final Configuration of T-Mobile Appurtenances: 

RAD 
CENTER 

(FT) 
ANTENNA & TMA COAX* MOUNT 

167.0 

(4) Ericsson AIR32_B66A_B2A 
(4) RFS APXVAA24_43-U-A20 

(4) RFS APX16DWV-16DWV-S-E-A20 
(4) Ericsson RRUS11 B12 
(4) Ericsson RRUS11 B4 

(4) Ericsson Radio 4478 B71 
(4) Microdata – 600/700 (8:4) Diplexer – MI – 5544A 

(3) 6x12 
HCS 

Hybrid 
Cable 

(1) Sitepro1  
F4P-12W Platform 

Mount w/  
Sitepro1  

F4P-HRK12 
Handrail 

              *Feedlines located inside the monopole. 
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             Appurtenances by Others: 

Rad Center 
(ft.) 

Antennas & Equipment Coax* Mounts 

177 

(2) dbSpectra DS1F03F36D-D 
– Omnis 

(2) dbSpectra DS4C06F36D-D 
– Omnis 

(8) 7/8’’ 

(4) Sitepro P/N MM03 
Standoff Mount  

+ 
(1) Sitepro P/N UQB4 Ring 

Mount  

             *Feedlines inside monopole 
 
3.0 CODES AND LOADING 
 

This analysis has been performed in accordance with the 2018 Connecticut Building Code 
(2015 IBC) based upon an ultimate 3-second gust wind speed of 125 mph (Risk Category II) 
converted to a nominal 3-second gust wind speed of 97 mph per section 1609.3.1 as 
required for use in the TIA-222-G Standard per Exception #5 of Section 1609.1.1.  The 
following loading criteria were used in the analysis: 

 
 Basic wind speed of 97 mph without ice (V)   
 Basic wind speed of 50 mph concurrent with the design ice thickness of ¾ ” (Vi and ti) 
 Exposure Category B, Topographic Category 1 

 
The following load combinations were used with wind blowing at 30o intervals, measured 
from a line normal to the face of the monopole. 

   
 1.2D + 1.6Wo 
 0.9D + 1.6Wo 
 1.2D + 1.0Di + 1.0Wi  
 
D: Dead Load of structure and appurtenances 
Wo: Wind Load, without ice 
Wi: Wind Load with ice  
Di:: Weight of ice due to factored ice thickness 

   
4.0 STANDARD CONDITIONS FOR ENGINEERING SERVICES ON EXISTING STRUCTURES 

 

The analysis is based on the information provided to Destek and is assumed to be current 
and correct.  Unless otherwise noted, the structure is assumed to be in good condition, free 
of defects, and can achieve theoretical strength.   
 
It is assumed that the structure has been maintained and shall be maintained during its 
service lifespan.  The superstructure and the foundation system are assumed to be designed 
with proper engineering practice and fabricated, constructed and erected in accordance with 
the design documents.   
 



CTNH325D – Structural Analysis Report Rev.2 
 

P a g e  | 3  DESTEK ENGINEERING, LLC 
                                                              1281 Kennestone Circle, Ste 100, Marietta, GA 30066 -Tel: (770) 693-0835 

Destek will accept no liability which may arise due to any existing deficiency in design, 
material, fabrication, erection, construction, etc. or lack of maintenance. 
 
The analysis does not include a qualification of the antenna mounts attached on the 
structure or their connections.  The analysis is performed to verify the capacity of the main 
structural members, which is the current practice in the tower industry. 
 
The analysis results presented in this report are only applicable for the previously mentioned 
existing and proposed appurtenances.  Any deviation of the appurtenances and placement, 
etc., will require Destek to generate an additional structural analysis.   

 
5.0 ANALYSIS AND ASSUMPTIONS 
 

The monopole was analyzed by utilizing tnxTower, a non-linear, three-dimensional, finite 
element-analysis software package, a product of Tower Numerics, Inc. Software output for 
this analysis is provided in Appendix A of this report.  

 
6.0 RESULTS AND CONCLUSION 

 

Based on an analysis per ANSI/TIA-222-G, the tower is found to have adequate structural 
capacity for the proposed changes.  As a maximum, the pole shaft from 130 ft. to 180ft. is 
stressed to 50.2% of its structural capacity.  The anchor bolts and base plate are stressed to 
46.0% and 39.1% of their structural capacities, respectively.  The existing foundation is found 
to have adequate structural capacity for the proposed changes. As a maximum, the 
foundation is stressed to 38.7% of its structural capacity. 

 

Therefore, the additions and alterations proposed by T-Mobile can be implemented as 
intended with the conditions outlined in this report.  

 
Should you have any questions about this report or require any additional information, 
please contact Ahmet Colakoglu at (770) 693-0835 or acolakoglu@destekengineering.com

mailto:acolakoglu@destekengineering.com
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TYPE TYPEELEVATION ELEVATION

 dbspectra DS1F03F36D-D  177

 dbspectra DS4C06F36D-D  177

 dbspectra DS1F03F36D-D  177

 dbspectra DS4C06F36D-D  177

 (2) 2.875'' Dia x4' MP  177

 2.875'' Dia x4' MP  177

 2.875'' Dia x4' MP  177

 (2) Side Arm Mount [SO 701-1]  177

 Side Arm Mount [SO 701-1]  177

 Side Arm Mount [SO 701-1]  177

 (2) AIR 32 B2a/B66Aa w/ Mount Pipe  167

 AIR 32 B2a/B66Aa w/ Mount Pipe  167

 AIR 32 B2a/B66Aa w/ Mount Pipe  167

 (2) APXVAA24_43-U-A20 w/ Mount 
 Pipe

 167

 APXVAA24_43-U-A20 w/ Mount Pipe  167

 APXVAA24_43-U-A20 w/ Mount Pipe  167

 APX16DWV-16DWV-S-E-A20 w/ 
 Mount Pipe

 167

 APX16DWV-16DWV-S-E-A20 w/ 
 Mount Pipe

 167

 (2) APX16DWV-16DWV-S-E-A20 w/ 
 Mount Pipe

 167

 (2) RRUS 11 B12  167

 RRUS 11 B12  167

 RRUS 11 B12  167

 (2) RRUS 11 B4  167

 RRUS 11 B4  167

 RRUS 11 B4  167

 RADIO 4478 B71  167

 RADIO 4478 B71  167

 (2) RADIO 4478 B71  167

 Microdata 8:4 MI-5544  167

 Microdata 8:4 MI-5544  167

 (2) Microdata 8:4 MI-5544  167

 F4P-HRK12  167

 Quad-Platform (F4P-HRK12)  167

 7'-P2x0.154  167

 7'-P2x0.154  167

 (2) 7'-P2x0.154  167

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in New Haven County, Connecticut.
2.   Tower designed for Exposure B to the TIA-222-G Standard.
3.   Tower designed for a 97 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: 50.2%
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  Tower Input Data    
 
 
The tower is a monopole. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

 Tower is located in New Haven County, Connecticut. 
 Basic wind speed of 97 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 pole design is 1. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned   Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 
  Use Code Stress Ratios   Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 
  Use Code Safety Factors - Guys   Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice √ Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients   Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-G Bracing Resist. Exemption 
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas   Use TIA-222-G Tension Splice Exemption 
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
  Secondary Horizontal Braces Leg   Sort Capacity Reports By Component   Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs   Pole Without Linear Attachments 
          Pole With Shroud Or No Appurtenances 
          Outside and Inside Corner Radii Are 

Known 
 
 
 

  Tapered Pole Section Geometry    
 
 Section Elevation  

 

ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number 
of 

Sides 

Top 
Diameter 

in 

Bottom 
Diameter 

in 

Wall 
Thickness 

in 

Bend 
Radius 

in 

Pole Grade 

L1 180.00-130.00 50.00 4.75 18 24.0000 33.8500 0.1875 0.7500 A572-65 
(65 ksi) 

L2 130.00-84.75 50.00 6.00 18 32.5393 42.3800 0.3125 1.2500 A572-65 
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 Section Elevation  
 

ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number 
of 

Sides 

Top 
Diameter 

in 

Bottom 
Diameter 

in 

Wall 
Thickness 

in 

Bend 
Radius 

in 

Pole Grade 

(65 ksi) 
L3 84.75-44.00 46.75 7.00 18 40.5741 49.7800 0.3750 1.5000 A572-65 

(65 ksi) 
L4 44.00-1.00 50.00   18 47.6516 57.5000 0.4375 1.7500 A572-65 

(65 ksi) 

 
 
 

 Tapered Pole Properties    
 
 Section Tip Dia. 

in 

Area 

in2 

I 

in4 

r 

in 

C  

in 

I/C 

in3 

J 

in4 

It/Q 

in2 

w 

in 

w/t 

L1 24.3413 14.1714 1015.2211 8.4534 12.1920 83.2694 2031.7780 7.0871 3.8940 20.768 
  34.3433 20.0334 2868.0370 11.9502 17.1958 166.7871 5739.8478 10.0186 5.6276 30.014 

L2 33.9423 31.9649 4194.1497 11.4405 16.5299 253.7305 8393.8181 15.9855 5.1769 16.566 
  42.9856 41.7257 9328.9874 14.9340 21.5290 433.3211 18670.2500 20.8668 6.9089 22.108 

L3 42.3419 47.8470 9768.4342 14.2707 20.6116 473.9279 19549.7219 23.9280 6.4810 17.283 
  50.4901 58.8043 18133.7804 17.5388 25.2882 717.0835 36291.4216 29.4077 8.1013 21.603 

L4 49.7192 65.5626 18464.4752 16.7610 24.2070 762.7742 36953.2464 32.7876 7.6167 17.41 
  58.3195 79.2384 32596.7885 20.2572 29.2100 1115.9462 65236.4687 39.6267 9.3500 21.371 

 
Tower 

 Elevation 
 

 

ft 

Gusset 

Area 
(per face) 

 

ft2 

Gusset 

Thickness 
 

 

in 

Gusset Grade Adjust. Factor 

Af 

Adjust. 

Factor  
Ar 

Weight Mult. 

 

Double Angle 

Stitch Bolt 
Spacing 

Diagonals 

in 

Double Angle 

Stitch Bolt 
Spacing 

Horizontals 

in 

Double Angle 

Stitch Bolt 
Spacing 

Redundants 

in 

L1 
180.00-130.00 

      1 1 1       

L2 
130.00-84.75 

      1 1 1       

L3 84.75-44.00       1 1 1       
L4 44.00-1.00       1 1 1       

 

 

 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 

or 

Leg  

Allow 

Shield 

Exclude 

From 

Torque 
Calculation 

Component 

Type 

Placement 

 

ft 

Total 

Number 

 CAAA 

 

ft2/ft 

Weight 

 

plf 

6x12 Hybrid C No Yes Inside Pole 167.00 - 1.00 3 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.92 
0.92 
0.92 

LDF5-50A(7/8) C No No Inside Pole 177.00 - 1.00 8 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.33 
0.33 
0.33 

 
 
 
 

 Feed Line/Linear Appurtenances Section Areas  
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Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 
 

K 

L1 180.00-130.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.23 

L2 130.00-84.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.24 

L3 84.75-44.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.22 

L4 44.00-1.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.23 

 
 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 
Tower 

Section 

Tower 

 Elevation 
ft 

Face 

or 
Leg  

Ice 

Thickness 
in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 

 
K 

L1 180.00-130.00 A 
B 
C 

1.750 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.23 

L2 130.00-84.75 A 
B 
C 

1.687 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.24 

L3 84.75-44.00 A 
B 
C 

1.603 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.22 

L4 44.00-1.00 A 
B 
C 

1.441 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.23 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  

 
ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 180.00-130.00 0.0000 0.0000 0.0000 0.0000 
L2 130.00-84.75 0.0000 0.0000 0.0000 0.0000 
L3 84.75-44.00 0.0000 0.0000 0.0000 0.0000 
L4 44.00-1.00 0.0000 0.0000 0.0000 0.0000 

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

 Shielding Factor Ka 
 

Tower 

Section 
Feed Line 

Record No. 
Description Feed Line 

Segment Elev. 
Ka 

No Ice 
Ka 

Ice 
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   Discrete Tower Loads    
 

Description Face 

or 
Leg 

Offset 

Type 

Offsets: 

Horz 
Lateral 

Vert 

ft 
ft 

ft 

Azimuth 

Adjustment 
 

 

° 

Placement 

 
 

 

ft 

 CAAA 

Front 
 

 

ft2 

CAAA 

Side 
 

 

ft2 

Weight 

 
 

 

K 

***183ft***                   
***177ft Naugatuk Town***                   

dbspectra DS1F03F36D-D A From Leg 3.00 
0.00 
9.30 

0.0000 177.00 No Ice 
1/2'' Ice 
1'' Ice 

6.69 
8.95 
11.23 

6.69 
8.95 
11.23 

0.06 
0.11 
0.17 

dbspectra DS4C06F36D-D A From Leg 3.00 
0.00 
10.30 

0.0000 177.00 No Ice 
1/2'' Ice 
1'' Ice 

5.82 
7.79 
9.78 

5.82 
7.79 
9.78 

0.05 
0.09 
0.15 

dbspectra DS1F03F36D-D B From Leg 3.00 
0.00 
9.30 

0.0000 177.00 No Ice 
1/2'' Ice 
1'' Ice 

6.69 
8.95 
11.23 

6.69 
8.95 
11.23 

0.06 
0.11 
0.17 

dbspectra DS4C06F36D-D C From Leg 3.00 
0.00 
10.30 

0.0000 177.00 No Ice 
1/2'' Ice 
1'' Ice 

5.82 
7.79 
9.78 

5.82 
7.79 
9.78 

0.05 
0.09 
0.15 

(2) 2.875'' Dia x4' MP A From Leg 3.00 
0.00 
0.00 

0.0000 177.00 No Ice 
1/2'' Ice 
1'' Ice 

1.15 
1.55 
1.95 

1.15 
1.55 
1.95 

0.02 
0.03 
0.04 

2.875'' Dia x4' MP B From Leg 3.00 
0.00 
0.00 

0.0000 177.00 No Ice 
1/2'' Ice 
1'' Ice 

1.15 
1.55 
1.95 

1.15 
1.55 
1.95 

0.02 
0.03 
0.04 

2.875'' Dia x4' MP C From Leg 3.00 
0.00 
0.00 

0.0000 177.00 No Ice 
1/2'' Ice 
1'' Ice 

1.15 
1.55 
1.95 

1.15 
1.55 
1.95 

0.02 
0.03 
0.04 

(2) Side Arm Mount [SO 
701-1] 

A From Leg 3.00 
0.00 
0.00 

0.0000 177.00 No Ice 
1/2'' Ice 
1'' Ice 

0.85 
1.14 
1.43 

1.67 
2.34 
3.01 

0.07 
0.08 
0.09 

Side Arm Mount [SO 701-1] B From Leg 3.00 
0.00 
0.00 

0.0000 177.00 No Ice 
1/2'' Ice 
1'' Ice 

0.85 
1.14 
1.43 

1.67 
2.34 
3.01 

0.07 
0.08 
0.09 

Side Arm Mount [SO 701-1] C From Leg 3.00 
0.00 
0.00 

0.0000 177.00 No Ice 
1/2'' Ice 
1'' Ice 

0.85 
1.14 
1.43 

1.67 
2.34 
3.01 

0.07 
0.08 
0.09 

***167ft***                   
(2) AIR 32 B2a/B66Aa w/ 

Mount Pipe 
A From Leg 3.00 

0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 

AIR 32 B2a/B66Aa w/ Mount 
Pipe 

B From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 

AIR 32 B2a/B66Aa w/ Mount 
Pipe 

C From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 

(2) APXVAA24_43-U-A20 
w/ Mount Pipe 

A From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.16 
0.28 
0.43 

APXVAA24_43-U-A20 w/ 
Mount Pipe 

B From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.16 
0.28 
0.43 

APXVAA24_43-U-A20 w/ 
Mount Pipe 

C From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.16 
0.28 
0.43 

APX16DWV-16DWV-S-E-A A From Leg 3.00 0.0000 167.00 No Ice 6.29 2.76 0.06 
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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 
 

 

 
K 

20 w/ Mount Pipe 0.00 
0.00 

1/2'' Ice 
1'' Ice 

6.86 
7.45 

3.27 
3.79 

0.11 
0.16 

APX16DWV-16DWV-S-E-A
20 w/ Mount Pipe 

B From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

6.29 
6.86 
7.45 

2.76 
3.27 
3.79 

0.06 
0.11 
0.16 

(2) 
APX16DWV-16DWV-S-E-A

20 w/ Mount Pipe 

C From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

6.29 
6.86 
7.45 

2.76 
3.27 
3.79 

0.06 
0.11 
0.16 

(2) RRUS 11 B12 A From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

2.83 
3.04 
3.26 

1.18 
1.33 
1.48 

0.05 
0.07 
0.10 

RRUS 11 B12 B From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

2.83 
3.04 
3.26 

1.18 
1.33 
1.48 

0.05 
0.07 
0.10 

RRUS 11 B12 C From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

2.83 
3.04 
3.26 

1.18 
1.33 
1.48 

0.05 
0.07 
0.10 

(2) RRUS 11 B4 A From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

2.83 
3.04 
3.26 

1.18 
1.33 
1.48 

0.05 
0.07 
0.10 

RRUS 11 B4 B From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

2.83 
3.04 
3.26 

1.18 
1.33 
1.48 

0.05 
0.07 
0.10 

RRUS 11 B4 C From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

2.83 
3.04 
3.26 

1.18 
1.33 
1.48 

0.05 
0.07 
0.10 

RADIO 4478 B71 A From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

2.04 
2.22 
2.40 

1.21 
1.36 
1.51 

0.06 
0.07 
0.09 

RADIO 4478 B71 B From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

2.04 
2.22 
2.40 

1.21 
1.36 
1.51 

0.06 
0.07 
0.09 

(2) RADIO 4478 B71 C From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

2.04 
2.22 
2.40 

1.21 
1.36 
1.51 

0.06 
0.07 
0.09 

Microdata 8:4 MI-5544 A From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

0.62 
0.72 
0.84 

0.45 
0.54 
0.65 

0.02 
0.02 
0.03 

Microdata 8:4 MI-5544 B From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

0.62 
0.72 
0.84 

0.45 
0.54 
0.65 

0.02 
0.02 
0.03 

(2) Microdata 8:4 MI-5544 C From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

0.62 
0.72 
0.84 

0.45 
0.54 
0.65 

0.02 
0.02 
0.03 

F4P-HRK12 C None   0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

7.57 
10.54 
13.63 

7.57 
10.54 
13.63 

0.51 
0.62 
0.77 

Quad-Platform (F4P-HRK12) C None   0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

51.77 
64.27 
76.77 

51.77 
64.27 
76.77 

2.64 
3.48 
4.64 

7'-P2x0.154 A From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

1.66 
2.39 
2.83 

1.66 
2.39 
2.83 

0.03 
0.04 
0.06 

7'-P2x0.154 B From Leg 3.00 
0.00 
0.00 

0.0000 167.00 No Ice 
1/2'' Ice 
1'' Ice 

1.66 
2.39 
2.83 

1.66 
2.39 
2.83 

0.03 
0.04 
0.06 

(2) 7'-P2x0.154 C From Leg 3.00 0.0000 167.00 No Ice 1.66 1.66 0.03 
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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 
 

 

 
K 

0.00 
0.00 

1/2'' Ice 
1'' Ice 

2.39 
2.83 

2.39 
2.83 

0.04 
0.06 

***157ft***                   
***147ft***                   

 
 
 
 

 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 
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 
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Comb. 
No. 

Description 

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   
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Condition Gov. 

Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

L1 180 - 130 Pole Max Tension 2 0.00 -0.00 -0.00 
      Max. Compression 26 -24.33 1.98 7.21 
      Max. Mx 20 -9.86 379.52 -0.22 
      Max. My 2 -9.82 -1.76 391.62 
      Max. Vy 20 -12.07 379.52 -0.22 
      Max. Vx 2 -12.41 -1.76 391.62 
      Max. Torque 9     3.18 

L2 130 - 84.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -35.45 2.08 7.58 
      Max. Mx 20 -17.15 992.18 -3.44 
      Max. My 2 -17.13 -5.08 1019.06 
      Max. Vy 20 -15.79 992.18 -3.44 
      Max. Vx 2 -16.12 -5.08 1019.06 
      Max. Torque 9     3.18 

L3 84.75 - 44 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -49.46 2.12 7.72 
      Max. Mx 20 -27.16 1688.28 -6.39 
      Max. My 2 -27.15 -8.07 1728.44 
      Max. Vy 20 -19.15 1688.28 -6.39 
      Max. Vx 2 -19.49 -8.07 1728.44 
      Max. Torque 9     3.17 

L4 44 - 1 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -71.75 2.12 7.69 
      Max. Mx 20 -44.31 2740.34 -10.08 
      Max. My 2 -44.31 -11.76 2796.85 
      Max. Vy 20 -22.83 2740.34 -10.08 
      Max. Vx 2 -23.15 -11.76 2796.85 
      Max. Torque 9     3.17 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 

Load 
Comb. 

Vertical 

K 

Horizontal, X 

K 

Horizontal, Z 

K 

Pole Max. Vert 26 71.75 -0.00 -0.00 
  Max. Hx 20 44.32 22.81 -0.07 
  Max. Hz 3 33.24 -0.07 23.13 
  Max. Mx 2 2796.85 -0.07 23.13 
  Max. Mz 8 2738.87 -22.81 0.07 
  Max. Torsion 9 3.17 -22.81 0.07 
  Min. Vert 3 33.24 -0.07 23.13 
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Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

  Min. Hx 9 33.24 -22.81 0.07 
  Min. Hz 15 33.24 0.07 -23.13 
  Min. Mx 14 -2791.98 0.07 -23.13 
  Min. Mz 20 -2740.34 22.81 -0.07 
  Min. Torsion 21 -3.17 22.81 -0.07 
      

 
 

 Tower Mast Reaction Summary    
 

Load 

Combination 
Vertical  

 
K 

Shearx 

 
K 

Shearz 

 
K 

 Overturning 

Moment, Mx  
kip-ft 

 Overturning 

Moment, Mz 
kip-ft 

Torque 

 
kip-ft 

Dead Only 36.93 0.00 0.00 -1.89 0.57 0.00 
1.2 Dead+1.6 Wind 0 deg - No 
Ice 

44.32 0.07 -23.13 -2796.85 -11.76 -0.65 

0.9 Dead+1.6 Wind 0 deg - No 
Ice 

33.24 0.07 -23.13 -2770.28 -11.83 -0.66 

1.2 Dead+1.6 Wind 30 deg - No 
Ice 

44.32 11.47 -20.07 -2429.05 -1379.92 -2.14 

0.9 Dead+1.6 Wind 30 deg - No 
Ice 

33.24 11.47 -20.07 -2405.75 -1367.25 -2.15 

1.2 Dead+1.6 Wind 60 deg - No 
Ice 

44.32 19.79 -11.63 -1410.68 -2378.17 -3.05 

0.9 Dead+1.6 Wind 60 deg - No 
Ice 

33.24 19.79 -11.63 -1396.90 -2356.24 -3.07 

1.2 Dead+1.6 Wind 90 deg - No 
Ice 

44.32 22.81 -0.07 -14.93 -2738.87 -3.15 

0.9 Dead+1.6 Wind 90 deg - No 
Ice 

33.24 22.81 -0.07 -14.15 -2713.64 -3.17 

1.2 Dead+1.6 Wind 120 deg - 
No Ice 

44.32 19.72 11.50 1384.19 -2365.69 -2.40 

0.9 Dead+1.6 Wind 120 deg - 
No Ice 

33.24 19.72 11.50 1371.91 -2343.87 -2.41 

1.2 Dead+1.6 Wind 150 deg - 
No Ice 

44.32 11.34 19.99 2411.71 -1358.27 -1.01 

0.9 Dead+1.6 Wind 150 deg - 
No Ice 

33.24 11.34 19.99 2389.86 -1345.85 -1.01 

1.2 Dead+1.6 Wind 180 deg - 
No Ice 

44.32 -0.07 23.13 2791.98 13.24 0.65 

0.9 Dead+1.6 Wind 180 deg - 
No Ice 

33.24 -0.07 23.13 2766.69 12.91 0.66 

1.2 Dead+1.6 Wind 210 deg - 
No Ice 

44.32 -11.47 20.07 2424.18 1381.38 2.14 

0.9 Dead+1.6 Wind 210 deg - 
No Ice 

33.24 -11.47 20.07 2402.20 1368.34 2.15 

1.2 Dead+1.6 Wind 240 deg - 
No Ice 

44.32 -19.79 11.63 1405.82 2379.63 3.05 

0.9 Dead+1.6 Wind 240 deg - 
No Ice 

33.24 -19.79 11.63 1393.31 2357.29 3.07 

1.2 Dead+1.6 Wind 270 deg - 
No Ice 

44.32 -22.81 0.07 10.08 2740.34 3.15 

0.9 Dead+1.6 Wind 270 deg - 
No Ice 

33.24 -22.81 0.07 10.58 2714.57 3.17 

1.2 Dead+1.6 Wind 300 deg - 
No Ice 

44.32 -19.72 -11.50 -1389.05 2367.18 2.40 

0.9 Dead+1.6 Wind 300 deg - 
No Ice 

33.24 -19.72 -11.50 -1375.49 2344.99 2.41 

1.2 Dead+1.6 Wind 330 deg - 44.32 -11.34 -19.99 -2416.58 1359.76 1.01 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
No Ice 
0.9 Dead+1.6 Wind 330 deg - 
No Ice 

33.24 -11.34 -19.99 -2393.42 1346.93 1.02 

1.2 Dead+1.0 Ice+1.0 Temp 71.75 0.00 0.00 -7.69 2.12 0.00 
1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp 

71.75 0.01 -7.22 -897.37 -0.18 -0.17 

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

71.75 3.60 -6.26 -779.38 -440.88 -0.58 

1.2 Dead+1.0 Wind 60 deg+1.0 
Ice+1.0 Temp 

71.75 6.22 -3.62 -454.68 -762.87 -0.83 

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

71.75 7.18 -0.01 -10.27 -879.87 -0.86 

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

71.75 6.21 3.60 434.78 -760.52 -0.66 

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

71.75 3.58 6.25 761.20 -436.81 -0.28 

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

71.75 -0.01 7.22 881.55 4.53 0.17 

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

71.75 -3.60 6.26 763.56 445.24 0.58 

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

71.75 -6.22 3.62 438.86 767.23 0.83 

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

71.75 -7.18 0.01 -5.56 884.22 0.86 

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

71.75 -6.21 -3.60 -450.60 764.87 0.66 

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

71.75 -3.58 -6.25 -777.03 441.16 0.29 

Dead+Wind 0 deg - Service 36.93 0.02 -4.95 -596.67 -2.05 -0.14 
Dead+Wind 30 deg - Service 36.93 2.45 -4.29 -518.33 -293.15 -0.46 
Dead+Wind 60 deg - Service 36.93 4.23 -2.49 -301.65 -505.55 -0.66 
Dead+Wind 90 deg - Service 36.93 4.88 -0.02 -4.68 -582.32 -0.68 
Dead+Wind 120 deg - Service 36.93 4.22 2.46 293.00 -502.89 -0.52 
Dead+Wind 150 deg - Service 36.93 2.43 4.28 511.63 -288.55 -0.22 
Dead+Wind 180 deg - Service 36.93 -0.02 4.95 592.63 3.27 0.14 
Dead+Wind 210 deg - Service 36.93 -2.45 4.29 514.29 294.38 0.46 
Dead+Wind 240 deg - Service 36.93 -4.23 2.49 297.61 506.77 0.66 
Dead+Wind 270 deg - Service 36.93 -4.88 0.02 0.64 583.54 0.68 
Dead+Wind 300 deg - Service 36.93 -4.22 -2.46 -297.05 504.11 0.52 
Dead+Wind 330 deg - Service 36.93 -2.43 -4.28 -515.68 289.77 0.22 
  
 

 Solution Summary   
 
 

Load 

Comb. 

Sum of Applied Forces Sum of Reactions  

% Error PX 

K 

PY 

K 

PZ 

K 

PX 

K 

PY 

K 

PZ 

K 

1 0.00 -36.93 0.00 -0.00 36.93 -0.00 0.001% 
2 0.07 -44.32 -23.13 -0.07 44.32 23.13 0.005% 
3 0.07 -33.24 -23.13 -0.07 33.24 23.13 0.005% 
4 11.47 -44.32 -20.07 -11.47 44.32 20.07 0.000% 
5 11.47 -33.24 -20.07 -11.47 33.24 20.07 0.001% 
6 19.79 -44.32 -11.63 -19.79 44.32 11.63 0.000% 
7 19.79 -33.24 -11.63 -19.79 33.24 11.63 0.000% 
8 22.81 -44.32 -0.07 -22.81 44.32 0.07 0.002% 
9 22.81 -33.24 -0.07 -22.81 33.24 0.07 0.002% 

10 19.72 -44.32 11.50 -19.72 44.32 -11.50 0.000% 
11 19.72 -33.24 11.50 -19.72 33.24 -11.50 0.001% 
12 11.34 -44.32 19.99 -11.34 44.32 -19.99 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 

PY 

K 

PZ 

K 

PX 

K 

PY 

K 

PZ 

K 

13 11.34 -33.24 19.99 -11.34 33.24 -19.99 0.000% 
14 -0.07 -44.32 23.13 0.07 44.32 -23.13 0.005% 
15 -0.07 -33.24 23.13 0.07 33.24 -23.13 0.005% 
16 -11.47 -44.32 20.07 11.47 44.32 -20.07 0.000% 
17 -11.47 -33.24 20.07 11.47 33.24 -20.07 0.000% 
18 -19.79 -44.32 11.63 19.79 44.32 -11.63 0.000% 
19 -19.79 -33.24 11.63 19.79 33.24 -11.63 0.001% 
20 -22.81 -44.32 0.07 22.81 44.32 -0.07 0.002% 
21 -22.81 -33.24 0.07 22.81 33.24 -0.07 0.005% 
22 -19.72 -44.32 -11.50 19.72 44.32 11.50 0.000% 
23 -19.72 -33.24 -11.50 19.72 33.24 11.50 0.000% 
24 -11.34 -44.32 -19.99 11.34 44.32 19.99 0.000% 
25 -11.34 -33.24 -19.99 11.34 33.24 19.99 0.001% 
26 0.00 -71.75 0.00 -0.00 71.75 -0.00 0.001% 
27 0.01 -71.75 -7.22 -0.01 71.75 7.22 0.001% 
28 3.60 -71.75 -6.26 -3.60 71.75 6.26 0.001% 
29 6.22 -71.75 -3.62 -6.22 71.75 3.62 0.001% 
30 7.18 -71.75 -0.01 -7.18 71.75 0.01 0.001% 
31 6.21 -71.75 3.60 -6.21 71.75 -3.60 0.001% 
32 3.58 -71.75 6.25 -3.58 71.75 -6.25 0.001% 
33 -0.01 -71.75 7.22 0.01 71.75 -7.22 0.001% 
34 -3.60 -71.75 6.26 3.60 71.75 -6.26 0.001% 
35 -6.22 -71.75 3.62 6.22 71.75 -3.62 0.001% 
36 -7.18 -71.75 0.01 7.18 71.75 -0.01 0.001% 
37 -6.21 -71.75 -3.60 6.21 71.75 3.60 0.001% 
38 -3.58 -71.75 -6.25 3.58 71.75 6.25 0.001% 
39 0.02 -36.93 -4.95 -0.02 36.93 4.95 0.001% 
40 2.45 -36.93 -4.29 -2.45 36.93 4.29 0.001% 
41 4.23 -36.93 -2.49 -4.23 36.93 2.49 0.001% 
42 4.88 -36.93 -0.02 -4.88 36.93 0.02 0.001% 
43 4.22 -36.93 2.46 -4.22 36.93 -2.46 0.001% 
44 2.43 -36.93 4.28 -2.43 36.93 -4.28 0.001% 
45 -0.02 -36.93 4.95 0.02 36.93 -4.95 0.001% 
46 -2.45 -36.93 4.29 2.45 36.93 -4.29 0.001% 
47 -4.23 -36.93 2.49 4.23 36.93 -2.49 0.001% 
48 -4.88 -36.93 0.02 4.88 36.93 -0.02 0.001% 
49 -4.22 -36.93 -2.46 4.22 36.93 2.46 0.001% 
50 -2.43 -36.93 -4.28 2.43 36.93 4.28 0.001% 

 
 
 

 Non-Linear Convergence Results   
 

Load 

Combination 

Converged? Number 

 of Cycles 

Displacement 

Tolerance 

Force 

Tolerance 

1 Yes 6 0.00000001 0.00000554 
2 Yes 14 0.00008468 0.00009409 
3 Yes 14 0.00005789 0.00008148 
4 Yes 17 0.00000001 0.00008089 
5 Yes 16 0.00000001 0.00014671 
6 Yes 17 0.00000001 0.00009205 
7 Yes 17 0.00000001 0.00007213 
8 Yes 15 0.00003637 0.00008555 
9 Yes 15 0.00000001 0.00007163 

10 Yes 17 0.00000001 0.00007659 
11 Yes 16 0.00000001 0.00013953 
12 Yes 17 0.00000001 0.00008473 
13 Yes 17 0.00000001 0.00006635 
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14 Yes 14 0.00008471 0.00010108 
15 Yes 14 0.00005791 0.00008719 
16 Yes 17 0.00000001 0.00009040 
17 Yes 17 0.00000001 0.00007078 
18 Yes 17 0.00000001 0.00007835 
19 Yes 16 0.00000001 0.00014246 
20 Yes 15 0.00003637 0.00007669 
21 Yes 14 0.00005799 0.00014221 
22 Yes 17 0.00000001 0.00008813 
23 Yes 17 0.00000001 0.00006902 
24 Yes 17 0.00000001 0.00008084 
25 Yes 16 0.00000001 0.00014683 
26 Yes 11 0.00000001 0.00002098 
27 Yes 15 0.00012822 0.00010880 
28 Yes 15 0.00012800 0.00012884 
29 Yes 15 0.00012782 0.00013057 
30 Yes 15 0.00012776 0.00010569 
31 Yes 15 0.00012745 0.00012221 
32 Yes 15 0.00012735 0.00012367 
33 Yes 15 0.00012750 0.00010421 
34 Yes 15 0.00012747 0.00012664 
35 Yes 15 0.00012764 0.00012456 
36 Yes 15 0.00012796 0.00010689 
37 Yes 15 0.00012798 0.00013062 
38 Yes 15 0.00012808 0.00012947 
39 Yes 14 0.00000001 0.00002365 
40 Yes 14 0.00000001 0.00001812 
41 Yes 14 0.00000001 0.00002186 
42 Yes 14 0.00000001 0.00002425 
43 Yes 14 0.00000001 0.00001764 
44 Yes 14 0.00000001 0.00001952 
45 Yes 14 0.00000001 0.00002328 
46 Yes 14 0.00000001 0.00002093 
47 Yes 14 0.00000001 0.00001791 
48 Yes 14 0.00000001 0.00002429 
49 Yes 14 0.00000001 0.00002095 
50 Yes 14 0.00000001 0.00001834 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 

° 

Twist 
 

° 

L1 180 - 130 19.161 39 0.9822 0.0079 
L2 134.75 - 84.75 10.467 39 0.7741 0.0029 
L3 90.75 - 44 4.552 39 0.4894 0.0012 
L4 51 - 1 1.395 39 0.2542 0.0005 

      
  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

177.00 dbspectra DS1F03F36D-D 39 18.547 0.9700 0.0075 66041 
167.00 (2) AIR 32 B2a/B66Aa w/ Mount 39 16.515 0.9288 0.0063 25400 
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Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 

° 

Twist 
 

° 

Radius of 
Curvature 

ft 

Pipe 
  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

L1 180 - 130 89.491 2 4.5627 0.0371 
L2 134.75 - 84.75 49.019 2 3.6209 0.0136 
L3 90.75 - 44 21.338 2 2.2935 0.0055 
L4 51 - 1 6.541 2 1.1919 0.0022 

      
  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

177.00 dbspectra DS1F03F36D-D 2 86.638 4.5082 0.0353 14546 
167.00 (2) AIR 32 B2a/B66Aa w/ Mount 

Pipe 
2 77.186 4.3239 0.0294 5593 

  
 
 

 Compression Checks   
 
 

 Pole Design Data    
 
Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in2 

Pu 

 

K 

Pn 

 
K 

Ratio 

Pu 

Pn 

L1 180 - 130 (1) TP33.85x24x0.1875 50.00 0.00 0.0 19.4765 -9.82 1176.75 0.008  
L2 130 - 84.75 (2) TP42.38x32.5393x0.3125 50.00 0.00 0.0 40.5544 -17.13 2780.47 0.006  
L3 84.75 - 44 (3) TP49.78x40.5741x0.375 46.75 0.00 0.0 57.1636 -27.15 3948.69 0.007  
L4 44 - 1 (4) TP57.5x47.6516x0.4375 50.00 0.00 0.0 79.2384 -44.31 5438.74 0.008  

                    
 
 

 Pole Bending Design Data    
 
Section 

No. 

Elevation 

 
ft 

Size 

 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 

Mux 

Mnx 

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 

Muy 

Mny 

L1 180 - 130 (1) TP33.85x24x0.1875 391.63 793.60 0.493 0.00 793.60 0.000 
L2 130 - 84.75 (2) TP42.38x32.5393x0.3125 1019.08 2338.22 0.436 0.00 2338.22 0.000 
L3 84.75 - 44 (3) TP49.78x40.5741x0.375 1728.46 3899.86 0.443 0.00 3899.86 0.000 



 
 
 

tnxTower 
Job 

CTNH325D-Rev2 
Page  

13 of 13 

Destek Engineering, LLC 

1281 Kennestone Circle, Ste 100 

Project 

1978001 
Date 
15:29:21 06/24/19 

Marietta, GA 

Phone: (770) 693-0835 
FAX:  

Client 
ProTerra Design Group LLC 

Designed by 
Ahmet Colakoglu 

Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 

 

kip-ft 

Mnx 

 

kip-ft 

Ratio 

Mux 

Mnx 

Muy 

 

kip-ft 

Mny 

 

kip-ft 

Ratio 

Muy 

Mny 

L4 44 - 1 (4) TP57.5x47.6516x0.4375 2796.88 6382.99 0.438 0.00 6382.99 0.000 
                  

 
 

 Pole Shear Design Data    
 
Section 

No. 

Elevation 

 
ft 

Size 

 

Actual 

Vu 

K 

Vn 

 
K 

Ratio 

Vu 

Vn 

Actual 

Tu 

kip-ft 

Tn 

 
kip-ft 

Ratio 

Tu 

Tn 

L1 180 - 130 (1) TP33.85x24x0.1875 12.41 588.38 0.021 0.65 1590.51 0.000 
L2 130 - 84.75 (2) TP42.38x32.5393x0.3125 16.12 1390.24 0.012 0.65 4687.56 0.000 
L3 84.75 - 44 (3) TP49.78x40.5741x0.375 19.49 1974.34 0.010 0.65 7818.46 0.000 
L4 44 - 1 (4) TP57.5x47.6516x0.4375 23.15 2719.37 0.009 0.65 12796.42 0.000 

                  
 
 
 

 Pole Interaction Design Data    
 
Section 

No. 

Elevation 

 
ft 

Ratio 

Pu 

Pn 

Ratio 

Mux 

Mnx 

Ratio 

Muy 

Mny 

Ratio 

Vu 

Vn 

Ratio 

Tu 

Tn 

Comb. 

Stress 
Ratio 

Allow. 

Stress 
Ratio 

Criteria 

L1 180 - 130 (1) 0.008 0.493 0.000 0.021 0.000 0.502   1.000 4.8.2  
L2 130 - 84.75 (2) 0.006 0.436 0.000 0.012 0.000 0.442   1.000 4.8.2  
L3 84.75 - 44 (3) 0.007 0.443 0.000 0.010 0.000 0.450   1.000 4.8.2  
L4 44 - 1 (4) 0.008 0.438 0.000 0.009 0.000 0.446   1.000 4.8.2  

                    
 
 
 
 

 Section Capacity Table 
 
Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

K 

øPallow 

K 

% 

Capacity 

Pass 

Fail 

L1 180 - 130 Pole TP33.85x24x0.1875 1 -9.82 1176.75 50.2 Pass 
L2 130 - 84.75 Pole TP42.38x32.5393x0.3125 2 -17.13 2780.47 44.2 Pass 
L3 84.75 - 44 Pole TP49.78x40.5741x0.375 3 -27.15 3948.69 45.0 Pass 
L4 44 - 1 Pole TP57.5x47.6516x0.4375 4 -44.31 5438.74 44.6 Pass 

              Summary   
            Pole (L1) 50.2 Pass 
      RATING = 50.2 Pass 

 
 
 
 



Monopole Base Plate Connection

#VALUE!

Anchor Rod Data Anchor Rod Summary (units of kips, kip-in)

(18) 2-1/4" ø bolts (A615-75 N; Fy=75 ksi, Fu=100 ksi) on 65" BC             Pu_c = 117.15 φPn_t = 260 Stress Rating

            Vu = 1.29 φVn = n/a 46.0%

Base Plate Data             Mu = n/a φMn = n/a Pass

71" OD x 2.5" Plate (A572-50; Fy=50 ksi, Fu=65 ksi)

Base Plate Summary

Stiffener Data Max Stress (ksi): 17.61 (Flexural)

N/A Allowable Stress (ksi): 45

Stress Rating: 39.1% Pass

Pole Data

57.5" x 0.4375" 18-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi)

44.31

23.15

Adjusted Pole Reactions

BU # 

Applied Loads

Site Name CTNH325D-Rev2

Order # 

Analysis Considerations

Site Info

TIA-222 Revision G

Grout Considered: No

Analysis ResultsConnection Properties

Iar (in) 3
Eta Factor, η 0.5

Moment (kip-ft) 2796.87

Axial Force (kips) 44.31

Shear Force (kips) 23.15

Moment (kip-ft) 

Axial Force (kips) 

Shear Force (kips) 

0.00

Analysis Date: 6/24/2019



Tower Type:

44 kips Capacity Demand Rating Check

23 kips 716.61 0.00 0.0% Pass

282.83 23.00 8.1% Pass

9.56 1.71 17.9% Pass

2797 ft-kips 7622.13 2952.25 38.7% Pass

180 ft 10810.96 2866.00 26.5% Pass

ft 295.98 0.00 0.0% Pass

3 in 35802.00 74.38 0.2% Pass

in 6530.64 970.69 14.9% Pass

1133.75 135.28 11.9% Pass

0.190 0.020 10.7% Pass

Square 8572.81 0.00 0.0% Pass

7.5 ft 0.190 0.000 0.0% Pass

0.5 ft 8572.81 0.00 0.0% Pass

11
42
5 Soil Rating: 38.7%

8 Structural Rating: 26.5%

Tie
3 in

6 ft
27 ft
3.5 ft
11
26
3 in

60 ksi
4 ksi

150 pcf

125 pcf
12.000 ksf <--Toggle between Gross and Net

0.000 ksf
34 degrees
20

3.75 ft
No
N/A ft

Uplift, Puplift:
Base Shear, Vu_comp:

Groundwater Depth, gw:

Rebar Grade, Fy:

Dry Concrete Density, δc:

Depth, D:
Pad Width, W:

Pad Thickness, T:
Pad Rebar Size (Bottom), Sp:

Pad Rebar Quantity (Bottom), mp:
Pad Clear Cover, ccpad:

Material Properties

Soil Properties

Friction Angle, ϕ:

Moment, Mu:

Flexural 2-way (Tension) (kip*ft)

Pad Shear - 2-way (Uplift) (ksi)

Pier Properties

BP Dist. Above Fdn, bpdist:
Bolt Circle / Bearing Plate Width, BC:

Flexural 2-way (Comp) (kip*ft)

Block Foundation?:

Pad Shear - 2-way (Comp) (ksi)

Pier Flexure (Tension) (kip*ft)

Overturning (kip*ft)

Pad Flexure (kip*ft)

Pad Shear - 1-way (kips)

Pier Compression (kip)

Pier and Pad Foundation

Site #:

Compression, Pcomp:

TIA-222 Revision:

Superstructure Analysis Reactions

G
Monopole

CTNH325D-Rev2

Pier Flexure (Comp.) (kip*ft)

Lateral (Sliding) (kips)

Bearing Pressure (ksf)

Uplift (kips)

Foundation Analysis Checks

Neglected Depth, N:

Uplift Shear, Vu_uplift:

Pier Shape:

Tower Height, H:
Base Face Width, BW:

Cohesion, Cu:
Ultimate Net Bearing, Qnet:

Top & Bot. Pad Rein. Different?:

Foundation Bearing on Rock?

SPT Blow Count, Nblows:
Base Friction, μ:

Pier Diameter, dpier:
Ext. Above Grade, E:
Pier Rebar Size, Sc:

Total Soil Unit Weight, γ:

Pier Rebar Quantity, mc:

Concrete Compressive Strength, F'c:

Pier Tie/Spiral Quantity, mt:
Pier Reinforcement Type:

Pier Clear Cover, ccpier:

Pad Properties

Pier Tie/Spiral Size, St:
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EBI Consulting 
 environmental | engineering | due diligence 

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

RADIO FREQUENCY EMISSIONS ANALYSIS REPORT 
EVALUATION OF HUMAN EXPOSURE POTENTIAL 

TO NON-IONIZING EMISSIONS 

T-Mobile Existing Facility 
Site ID: CTNH325D 

Naugatuck 
641 Maple Hill Road 

Naugatuck, CT  06770 

February 4, 2019 

EBI Project Number: 6219000311 

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of 
FCC general 
population 

allowable limit: 

2.13 % 



EBI Consulting 
 environmental | engineering | due diligence 

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

February 4, 2019 

T-Mobile USA 
Attn: Jason Overbey, RF Manager 
35 Griffin Road South 
Bloomfield, CT  06002 

Emissions Analysis for Site:  CTNH325D – Naugatuck 

EBI Consulting was directed to analyze the proposed T-Mobile facility located at 641 Maple Hill Road, 
Naugatuck, CT, 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 (W/cm2). 
The number of W/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) and 2100 MHz (AWS) 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.  



EBI Consulting 
 environmental | engineering | due diligence 

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

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 641 Maple Hill 
Road, Naugatuck, CT, 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 manufactures 
supplied specifications, minus 10 dB for directional panel, 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) 1 UMTS channel (AWS Band – 2100 MHz) was considered for each sector of the proposed
installation. These Channels have a transmit power of 40 Watts per Channel.

2) 2 LTE channels (PCS Band - 1900 MHz) were considered for each sector of the proposed
installation. These Channels have a transmit power of 40 Watts per Channel.

3) 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.

4) 2 LTE channels (600 MHz Band) were considered for each sector of the proposed
installation. These Channels have a transmit power of 40 Watts per Channel.

5) 2 LTE channels (700 MHz Band) were considered for each sector of the proposed
installation. These Channels have a transmit power of 20 Watts per Channel.



EBI Consulting 
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21 B Street  .  Burlington, MA   01803  .         Tel: (781) 273.2500   .        Fax:  (781) 273.3311 

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

7) 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 manufactures supplied
specifications, minus 10 dB for directional panel antennas, 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.

8) The antennas used in this modeling are the Ericsson AIR32 B66A/B2A & RFS
APX16DWV-16DWVS-E-A20 for 1900 MHz (PCS) and 2100 MHz (AWS) channels, the
RFS APXVAA24-43-U-A20 for 600 MHz and 700 MHz channels.  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 manufactures supplied
specifications, minus 10 dB for directional panel antennas, 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.

9) The antenna mounting height centerline of the proposed antennas is 167 feet above ground
level (AGL).

10) 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.

11) All calculations were done with respect to uncontrolled / general population threshold limits.



EBI Consulting 
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21 B Street  .  Burlington, MA   01803  .         Tel: (781) 273.2500   .        Fax:  (781) 273.3311 

T-Mobile Site Inventory and Power Data 
Sector: A Sector: B Sector: C Sector: D 

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

Make / Model: Ericsson AIR32 
B66A/B2A Make / Model: Ericsson AIR32 

B66A/B2A Make / Model: Ericsson AIR32 
B66A/B2A Make / Model: Ericsson AIR32 

B66A/B2A 
Gain: 15.9  dBd Gain: 15.9  dBd Gain: 15.9  dBd Gain: 15.9  dBd 

Height (AGL): 167 feet Height (AGL): 167 feet Height (AGL): 167 feet Height (AGL): 167 feet 

Frequency Bands 1900 MHz (PCS) / 
2100 MHz (AWS) Frequency Bands 1900 MHz (PCS) / 

2100 MHz (AWS) Frequency Bands 1900 MHz (PCS) / 
2100 MHz (AWS) Frequency Bands 1900 MHz (PCS) / 

2100 MHz (AWS) 
Channel Count 4 Channel Count 4 Channel Count 4 Channel Count 4 

Total TX 
Power(W): 200 Total TX 

Power(W): 200 Total TX 
Power(W): 200 Total TX 

Power(W): 200 

ERP (W): 7,780.90 ERP (W): 7,780.90 ERP (W): 7,780.90 ERP (W): 7,780.90 
Antenna A1 

MPE% 1.07 Antenna B1 
MPE% 1.07 Antenna C1 

MPE% 1.08 Antenna D1 
MPE% 1.07 

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

Make / Model: 
RFS 

APX16DWV-
16DWVS-E-A20 

Make / Model: 
RFS 

APX16DWV-
16DWVS-E-A20 

Make / Model: 
RFS 

APX16DWV-
16DWVS-E-A20 

Make / Model: 
RFS 

APX16DWV-
16DWVS-E-A20 

Gain: 16.3 dBd Gain: 16.3 dBd Gain: 16.3 dBd Gain: 16.3 dBd 
Height (AGL): 167 feet Height (AGL): 167 feet Height (AGL): 167 feet Height (AGL): 167 feet 

Frequency Bands 2100 MHz (AWS) Frequency Bands 2100 MHz (AWS) Frequency Bands 2100 MHz (AWS) Frequency Bands 2100 MHz (AWS) 

Channel Count 1 Channel Count 1 Channel Count 1 Channel Count 1 
Total TX 

Power(W): 40 Total TX 
Power(W): 40 Total TX 

Power(W): 40 Total TX 
Power(W): 40 

ERP (W): 1,706.32 ERP (W): 1,706.32 ERP (W): 1,706.32 ERP (W): 1,706.32 
Antenna A2 

MPE% 0.24 Antenna B2 
MPE% 0.24 Antenna C2 

MPE% 0.24 Antenna D2 
MPE% 0.24 

Antenna #: 3 Antenna #: 3 Antenna #: 3 Antenna #: 3 

Make / Model: 
RFS     

APXVAA24-43-U-
A20 

Make / Model: 
RFS     

APXVAA24-43-U-
A20 

Make / Model: 
RFS     

APXVAA24-43-U-
A20 

Make / Model: 
RFS     

APXVAA24-43-U-
A20 

Gain:  13.05 / 13.35 dBd Gain:  13.05 / 13.35 dBd Gain:  13.05 / 13.35 dBd Gain:  13.05 / 13.35 dBd 
Height (AGL): 167 feet Height (AGL): 167 feet Height (AGL): 167 feet Height (AGL): 167 feet 

Frequency Bands 600 MHz /  
700 MHz Frequency Bands 600 MHz /  

700 MHz Frequency Bands 600 MHz /  
700 MHz Frequency Bands 600 MHz /  

700 MHz 
Channel Count 4 Channel Count 4 Channel Count 4 Channel Count 4 

Total TX 
Power(W): 120 Total TX 

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

Power(W): 120 

ERP (W): 2,479.78 ERP (W): 2,479.78 ERP (W): 2,479.78 ERP (W): 2,479.78 
Antenna A3 

MPE% 0.82 Antenna B3 
MPE% 0.82 Antenna C3 

MPE% 0.82 Antenna D3 
MPE% 0.82 

Site Composite MPE% 
Carrier MPE% 

T-Mobile (Per Sector Max) 2.13 % 
No Additional Carriers NA 

Site Total MPE %: 2.13 % 

T-Mobile Sector A Total: 2.13 % 
T-Mobile Sector B Total: 2.13 % 
T-Mobile Sector C Total: 2.13 % 

Site Total: 2.13 % 
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T-Mobile Maximum MPE Power Values (Per Sector) 

T-Mobile _Frequency Band / 
Technology     
(Per Sector) 

# 
Channels 

Watts ERP 
(Per Channel) 

Height  
(feet) 

Total Power 
Density 

(W/cm2) 

Frequency 
(MHz) 

Allowable 
MPE 

(W/cm2) 

Calculated % 
MPE 

T-Mobile PCS - 1900 MHz LTE 2 1,556.18 167 4.32 PCS - 1900 MHz 1000.00 0.42% 

T-Mobile AWS - 2100 MHz LTE 2 2,334.27 167 6.47 AWS - 2100 MHz 1000.00 0.65% 

T-Mobile AWS - 2100 MHz UMTS 1 1,706.32 167 2.37 AWS - 2100 MHz 1000.00 0.24% 

T-Mobile 600 MHz LTE 2 807.35 167 2.24 600 MHz 400.00 0.56% 

T-Mobile 700 MHz LTE 2 432.54 167 1.20 700 MHz 467.00 0.26% 

Total: 2.13% 



EBI Consulting 
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21 B Street  .  Burlington, MA   01803  .         Tel: (781) 273.2500   .        Fax:  (781) 273.3311 

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: 2.13 % 
Sector B: 2.13 % 
Sector C: 2.13 % 

T-Mobile Maximum 
MPE % (Per Sector): 2.13 % 

Site Total: 2.13 % 

Site Compliance Status: COMPLIANT 

The anticipated composite MPE value for this site assuming all carriers present is 2.13% 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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used as printed and used only once.  DO NOT PHOTO 
COPY OR ALTER LABEL. 

  
2. Place your label so it does not wrap around the edge of 

the package. 
  
3. Adhere your label to the package.  A self-adhesive label 

is recommended.  If tape or glue is used, DO NOT TAPE 
OVER BARCODE.  Be sure all edges are secure. 

  
4. To mail your package with PC Postage®, you 
    may schedule a Package Pickup online, hand to  
    your letter carrier, take to a Post Office™, or 
    drop in a USPS collection box. 
  
5. Mail your package on the "Ship Date" you 
    selected when creating this label.

Priority Mail® Postage:
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Print Date:
Ship Date:

C
lick-N

-Ship
® 

 

Trans. #:
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Delivery Date:
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* Retail Pricing Priority Mail rates apply.  There is no fee for USPS Tracking® service 
on Priority Mail service with use of this electronic rate shipping label. Refunds for 
unused postage paid labels can be requested online 30 days from the print date. 
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