


Notice of Exempt Modification 

150 Willow Street, Hamden, CT 
 

Sprint Corporation ("Sprint") submits this Notice of Exempt Modification 

to the Connecticut Siting Council ("Council") pursuant to Sections 16-50j-73 

and 16-50j-72(b) of the Regulations of Connecticut State Agencies 

(“Regulations”) in connection with Sprint’s planned modification of antennas 

and associated equipment on an existing 160’ monopole tower located at 150 

Willow Street in the Town of Hamden, CT.  More particularly, Sprint plans to 

upgrade this site by adding 2.5 GHz technology to its facilities.  The proposed 

modifications will not increase the tower height, cause a significant adverse 

change or alteration in the physical or environmental characteristics of the site, 

extend the boundaries of the tower site, increase noise levels at the tower site 

boundary by six (6) decibels, add radio frequency sending or receiving 

capability which increases the total radio frequency electromagnetic radiation 

power density measured at the tower site boundary to or above the standard 

adopted by the Federal Communications Commission pursuant to Section 704 

of the Telecommunications Act of 1996, as amended, and the State Department 

of Energy and Environmental Protection, pursuant to Section 22a-162 of the 

Connecticut General Statutes, or impair the structural integrity of the facility, 

as determined in a certification provided by a professional engineer licensed in 

Connecticut. 

To better meet the growing voice and data demands of its wireless 

customers, Sprint is upgrading their network nationwide to include 2.5 GHz 

technology, which will provide faster service and better overall performance.  

Pursuant to the 2.5 GHz technology upgrade at this site, Sprint add panel 

antennas, install RRHs, and install related equipment to its equipment area 

within the fenced tower compound. 

The 160’ monopole tower located at 150 Willow Street in the Town of 

Hamden (lat. 41° 26’ 57.81”, long. -72° 54’ 16.46”) is owned by Sprint.  It is in 
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a 2,500 square foot fenced compound within a 10,000 square foot area.  Sprint 

currently has six (6) antennas (two (2) per sector) with a centerline of 157’ 

installed on the tower.  Sprint's base station equipment is located adjacent to 

the base of the tower within the fenced compound.  A site plan depicting this is 

attached. 

Sprint plans to remove three (3) panel antennas and replace them with 

three (3) RFS APXVTM14-C-120 antennas, one (1) per sector. Connected to 

each new RFS antenna will be one (1) ALU TD-RRH8X20 RRH, which will be 

located behind the antenna.  The height of the tower will not need to be 

increased.  Sprint also plans to install four (4) batteries in the existing BBU 

cabinet, add a new equipment cabinet and one (1) fiber transmission cable on 

the existing Ice Bridge all within Sprint’s leased Premises.  The compound’s 

boundaries will not need to be extended.  The proposed modifications will not 

cause a significant adverse change or alteration in the physical or 

environmental characteristics of the site, since it is already a 

telecommunications installation and the modifications will be compatible with 

this. Other than brief, construction-related noise, these modifications will not 

increase noise levels at the tower site boundary by six (6) decibels.  

The proposed modifications will not add radio frequency sending or 

receives prepared by EBI Consulting indicated that the proposed final 

configuration (including other carriers on the tower) will emit 25.09% of the 

allowable FCC established general public limits sampled at the ground level 

(see the 2nd and the 6th page of Radio Frequency FCC Regulatory Compliance 

Maximum Permissible Exposure (MPE) Assessment dated August 23, 2014).  

Emissions values for additional carriers were based upon values listed in 

Connecticut Siting Council active database (see the 2 and 6 page of Radio 

Frequency FCC Regulatory Compliance Maximum Permissible Exposure (MPE) 

Assessment dated August 23,  2014).  The information used in the report was 

analyzed as a percentage of current Maximum Permissible Exposure (%MPE) as 

listed in the FCC OET Bulletin 65 Edition 97-01 and ANSI/IEEE Std C94.1 (see 
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the 2nd page of the Radio Frequency FCC Regulatory Compliance Maximum 

Permissible Exposure (MPE) assessment dated August 23, 2014).  

The proposed modifications will not impair the structural integrity of the 

facility.  Sprint commissioned Infinigy to perform a structural analysis of the 

tower to verify that it can support the proposed loading.  The structure and 

foundation were found to meet the specified TIA requirements and deemed 

adequate to support the existing and proposed loading, and was rated at 47% 

(see the first page of Tower Analysis Report dated June 27, 2014.) 

In conclusion, Sprint’s proposed modifications do not constitute a 

modification subject to the Council’s review because Sprint will not change the 

height of the tower, will not extend the boundaries of the compound, will not 

cause a significant adverse change or alteration in the physical or 

environmental characteristics of the site, will not increase the noise levels at 

the site, will not increase the total radio frequency electromagnetic radiation 

power density at the site to levels above applicable standards, and will not 

impair the structural integrity of the facility.  Therefore, Sprint respectfully 

requests that the Council acknowledge that this Notice of Exempt Modification 

meets the Council’s exemption criteria.   

 



                  EBI Consulting 
                                                             environmental | engineering | due diligence 

 

 

 

21 B Street  
.  

Burlington, MA   01803      
.  

       Tel:  (781) 273.2500       
.  

      Fax:  (781) 273.3311 

 

 
 
 
 

RADIO FREQUENCY FCC REGULATORY COMPLIANCE 
MAXIMUM PERMISSIBLE EXPOSURE (MPE) ASSESSMENT 

 
 
 
 

Sprint Existing Facility 
 

Site ID: CT54XC773 
 

Hamden Fish and Game Club 
 

150 Willow Street 
Hamden, CT  06518 

  
August 23, 2014 

 
 

EBI Project Number:  62144366 
 
 

 

 

 

 

 

 



                  EBI Consulting 
                                                             environmental | engineering | due diligence 

 

 

 

21 B Street  
.  

Burlington, MA   01803      
.  

       Tel:  (781) 273.2500       
.  

      Fax:  (781) 273.3311 

 

August 23, 2014 

 

Sprint 

Attn: RF Engineering Manager 

1 International Boulevard, Suite 800 

Mahwah, NJ  07495 

Re: Radio Frequency Maximum Permissible Exposure (MPE) Assessment for Site:                               

CT54XC773 - Hamden Fish and Game Club   

Site Total: 25.09% - MPE% in full compliance 

EBI Consulting was directed to analyze the proposed upgrades to the existing Sprint facility located at 

150 Willow Street, Hamden, CT, for the purpose of determining whether the radio frequency (RF) 

exposure levels from the proposed Sprint equipment upgrades on this property are within specified federal 

limits.  

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

Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and 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 public may be 

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

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

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

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

nearby residential area. 

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

centimeter (µW/cm
2
). The general population exposure limit for the cellular band (850 MHz Band) is 

approximately  567 µW/cm
2
, and the general population exposure limit for the 1900 MHz and 2500 MHz 

bands is 1000 µW/cm
2
. 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 upgrades to the existing Sprint Wireless antenna facility located 

at 150 Willow Street, Hamden, CT, using the equipment information listed below. All calculations were 

performed per the specifications under FCC OET 65. All calculations were performed assuming a lobe 

representing the maximum gain of the antenna per the antenna manufactures supplied specifications, 

minus 10 dB, 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 emissions were calculated using the following assumptions: 

1) 2 channels in the 1900 MHz Band were considered for each sector of the proposed 

installation.   

 

2) 1 channel in the 800 MHz Band was considered for each sector of the proposed installation . 

 

 

3) 2 channels in the 2500 MHz Band were considered for each sector of the proposed 

installation. 

 

4) 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. 
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5) For the following calculations the sample point was the top of a six foot person standing at 

the base of the tower. The maximum gain of the antenna per the antenna manufactures 

supplied specifications minus 10 dB 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.  

6)  

7) The antennas used in this modeling are the RFS APXV9ERR18-C-A20  and the RFS 

APXVTM14-C-I20.  This is based on feedback from the carrier with regards to anticipated 

antenna selection. The RFS APXV9ERR18-C-A20 has a 14.9 dBd gain value at its main lobe 

at 1900 MHz and 11.9 dBd at its main lobe for 850 MHz. The RFS APXVTM14-C-I20 has a 

15.9 dBd gain value at its main lobe at 2500 MHz. The maximum gain of the antenna per the 

antenna manufactures supplied specifications, minus 10 dB, 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 for the proposed antennas is 157.5 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.  

 

 

 

 

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

 

 

              

 

 



 

Site ID  

Site Addresss

Site Type

Antenna 

Number Antenna Make Antenna Model Radio Type Frequency Band Technology

Power 

Out Per 

Channel 

(Watts)

Number of 

Channels

Composite 

Power

Antenna Gain             

(10 db 

reduction)

Antenna 

Height (ft)

analysis 

height Cable Size

Cable Loss 

(dB)

Additional 

Loss (dB) ERP

Power 

Density 

Percentage

1a RFS APXV9ERR18-C-A20 RRH 1900 MHz CDMA / LTE 20 2 40 4.9 157.5 151.5 1/2 " 0.5 0 110.17 0.17%

1a RFS APXV9ERR18-C-A20 RRH 850 MHz CDMA / LTE 20 1 20 1.9 157.5 151.5 1/2 " 0.5 0 27.61 0.08%

1B RFS APXVTMM14-C-120 RRH 2500 MHz CDMA / LTE 20 2 40 5.9 157.5 151.5 1/2 " 0.5 0 138.69 0.38%

0.63%

Antenna 

Number Antenna Make Antenna Model Radio Type Frequency Band Technology

Power 

Out Per 

Channel 

(Watts)

Number of 

Channels

Composite 

Power

Antenna Gain             

(10 db 

reduction)

Antenna 

Height (ft)

analysis 

height Cable Size

Cable Loss 

(dB)

Additional 

Loss (dB) ERP

Power 

Density 

Percentage

2a RFS APXV9ERR18-C-A20 RRH 1900 MHz CDMA / LTE 20 2 40 4.9 157.5 151.5 1/2 " 0.5 0 110.17 0.17%

2a RFS APXV9ERR18-C-A20 RRH 850 MHz CDMA / LTE 20 1 20 1.9 157.5 151.5 1/2 " 0.5 0 27.61 0.08%

2B RFS APXVTMM14-C-120 RRH 2500 MHz CDMA / LTE 20 2 40 5.9 157.5 151.5 1/2 " 0.5 0 138.69 0.38%

0.63%

Antenna 

Number Antenna Make Antenna Model Radio Type Frequency Band Technology

Power 

Out Per 

Channel 

(Watts)

Number of 

Channels

Composite 

Power

Antenna Gain             

(10 db 

reduction)

Antenna 

Height (ft)

analysis 

height Cable Size

Cable Loss 

(dB)

Additional 

Loss (dB) ERP

Power 

Density 

Percentage

3a RFS APXV9ERR18-C-A20 RRH 1900 MHz CDMA / LTE 20 2 40 4.9 157.5 151.5 1/2 " 0.5 0 110.17 0.17%

3a RFS APXV9ERR18-C-A20 RRH 850 MHz CDMA / LTE 20 1 20 1.9 157.5 151.5 1/2 " 0.5 0 27.61 0.08%

3B RFS APXVTMM14-C-120 RRH 2500 MHz CDMA / LTE 20 2 40 5.9 157.5 151.5 1/2 " 0.5 0 138.69 0.38%

0.63%

Verizon Wireless

Sector 1

Sector 2

Sector 3

150 Willow Street, Hamden, CT, 06518

CT54XC773 - Hamden Fish and Game Club

Monopole

Sector total Power Density Value: 

Sector total Power Density Value: 

Sector total Power Density Value: 

Site Composite MPE %

Total Site MPE % 25.09%

19.56%

MPE %

1.90%

3.63%

Carrier

Sprint

MetroPCS
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Summary 

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

general public Maximum Permissible Exposure (MPE) to radio frequency energy.  

The anticipated Maximum Composite contributions from the Sprint facility are 1.90% (0.63% from 

sector 1, 0.63% from sector 2 and 0.63% from sector 3) of the allowable FCC established general 

public limit considering all three sectors simultaneously sampled at the ground level.  

The anticipated composite MPE value for this site assuming all carriers present is 25.09% of the 

allowable FCC established general public limit sampled at 6 feet above ground level. This total composite 

site value is based upon MPE 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.  

 

 

 

 

 

Scott Heffernan 

RF Engineering Director    

 

EBI Consulting 

21 B Street 

Burlington, MA  01803 
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Introduction 
 
Infinigy Engineering has been requested to perform a structural analysis on the existing 160’ EEI 
Monopole. All supporting documents have been obtained from Sprint and are assumed to be accurate and 
applicable to this site.  The tower was analyzed using tnxTower version 6.1.3.1 tower analysis software. 
 
Supporting Documentation 
 
EEI Tower Drawings EEI Project No. 14977, dated July 17, 2007 
Construction Drawings Infinigy Engineering Job # 286-064, dated July 16, 2012 
PE Letter Infinigy Engineering Job # 286-064, dated June 15, 2012 
Construction Drawings Infinigy Engineering Job # 333-000, dated June 3, 2014 
 
Analysis Code Requirements 
 
Wind Speed 105 mph (3-Second Gust) 
Wind Speed w/ ice 50 mph (3-Second Gust) w/ ¾” ice 
TIA Revision ANSI/TIA-222-G 
Adopted IBC 2003 IBC w/ 2005 CT Supplement and 2013 CT Amendment 
Structure Class 2 
Exposure Category B 
Topographic Category 1 
Calculated Crest Height 0 ft 
 
Conclusion 
 
Upon reviewing the results of this analysis, it is our opinion that the structure meets the specified TIA 
code requirements. The tower is therefore deemed adequate to support the existing and proposed loading 
as listed in this report. 
 
If you have any questions, require additional information, or actual conditions differ from those as detailed 
in this report please contact me via the information below: 
 
Charles T. Robertson III 
Project Engineer - Infinigy 
2255 Sewell Mill Rd Suite 130  
Marietta, GA 30062 
Office: 678.444.4463 
crobertson@infinigy.com   
 
 
 
 
 
 
 
 

mailto:crobertson@infinigy.com
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Existing and Reserved Loading 
 

Mount 
Height (ft) Qty. Appurtenance Mount Type Coax& 

Lines Carrier 

157.5 3 
RFS APXV9ERR18-C-A20 Platform w/ 

Handrails 
 (3) 1-5/8” 
Hybriflex Sprint ALU 800 MHz RRH 

ALU 1900 MHz RRH 
147.0 12 Panel Antennas Platform *(12) 1-5/8” Verizon 
137.0 3 Panel Antennas Pipe *(12) 1-5/8” -- 

  *Assumed (12) 1-5/8” Coax at 137’ and 147’ for analysis 

 
Proposed Loading 
 

Mount 
Height (ft) Qty. Appurtenance Mount Type Coax& 

Lines Carrier 

157.5 3 RFS APXVTM14-C-120 Platform w/ 
Handrails 

(1) 1-1/4” 
Fiber Sprint ALU TD-RRH8X20 

 
Structure Usages 
 

Pole (L1) 46.9 Pass  
Base Plate 26.9 Pass  

RATING = 46.9 Pass  
 

Foundation Reactions 
 

Reaction Data Design Reactions Analysis Reactions Result 

Moment (kip-ft) 7151.4 2679.8 38% 
Axial (kip) 68.8 50.1 73% 
Shear (kip) 61.4 25.3 41% 

 
- Tower base reactions are acceptable when compared to the original design reactions.   
 
Deflection, Twist, and Sway 
  

Antenna Elevation (ft) Deflection (in) Sway (o) Twist (o) 
157.5 9.14 0.03 0.70 

*Per ANSI/TIA-222-G Section 2.8.2 maximum serviceability structural deflection limit is 3% of structure height. 
*Per ANSI/TIA-222-G Section 2.8.2 maximum serviceability structural twist and sway limit is 4 degrees. 
*Per ANSI/TIA-222-G Section 2.8.3 deflection, Twist, and sway values were calculated using a basic 3-second gust wind speed 
of 60 mph. 
*It is the responsibility of the client to ensure their proposed and/or existing equipment will meet ANSI/TIA-222-G Annex D 
or other appropriate microwave signal degradation limits based on the provided values above. 
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Assumptions and Limitations 
 
Our structural calculations are completed assuming all information provided to Infinigy Engineering is 
accurate and applicable to this site. If actual conditions differ from those described in this report we 
should be notified immediately to complete a revised evaluation. 
 
Our evaluation is completed using standard TIA, AISC, ACI, and ASCE methods and procedures. Our 
structural results are proprietary and should not be used by others as their own.  Infinigy Engineering is 
not responsible for decisions made by others that are or are not based on our supplied conclusions. 
  
This report is an evaluation of the tower structure only and does not reflect adequacy of any existing 
antenna mounts, mount connections, or coax mounting attachments.  These elements are assumed to be 
adequate for the purposes of this analysis and are assumed to have been installed per their manufacturer 
requirements.   
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 Angle Platform w/ Handrails (Sprint)  157.5 APXV9ERR18-C-A20 (Sprint)  157.5 APXV9ERR18-C-A20 (Sprint)  157.5 APXV9ERR18-C-A20 (Sprint)  157.5 800 MHz RRH (Sprint)  157.5 800 MHz RRH (Sprint)  157.5 800 MHz RRH (Sprint)  157.5 1900 MHz RRH (Sprint)  157.5 1900 MHz RRH (Sprint)  157.5 1900 MHz RRH (Sprint)  157.5 APXVTM14-C-120 (Sprint)  157.5 APXVTM14-C-120 (Sprint)  157.5 APXVTM14-C-120 (Sprint)  157.5 TD-RRH8X20 (Sprint)  157.5 TD-RRH8X20 (Sprint)  157.5 TD-RRH8X20 (Sprint)  157.5 Angle Low Profile Platform (Verizon)  147 (4) 72" x 12" Panel (Verizon)  147 (4) 72" x 12" Panel (Verizon)  147 (4) 72" x 12" Panel (Verizon)  147 Antenna Pipe Mount  137 72" x 12" Panel  137 Antenna Pipe Mount  137 72" x 12" Panel  137 Antenna Pipe Mount  137 72" x 12" Panel  137DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

 Angle Platform w/ Handrails (Sprint)  157.5
 APXV9ERR18-C-A20 (Sprint)  157.5
 APXV9ERR18-C-A20 (Sprint)  157.5
 APXV9ERR18-C-A20 (Sprint)  157.5
 800 MHz RRH (Sprint)  157.5
 800 MHz RRH (Sprint)  157.5
 800 MHz RRH (Sprint)  157.5
 1900 MHz RRH (Sprint)  157.5
 1900 MHz RRH (Sprint)  157.5
 1900 MHz RRH (Sprint)  157.5
 APXVTM14-C-120 (Sprint)  157.5
 APXVTM14-C-120 (Sprint)  157.5
 APXVTM14-C-120 (Sprint)  157.5

 TD-RRH8X20 (Sprint)  157.5
 TD-RRH8X20 (Sprint)  157.5
 TD-RRH8X20 (Sprint)  157.5
 Angle Low Profile Platform (Verizon)  147
 (4) 72" x 12" Panel (Verizon)  147
 (4) 72" x 12" Panel (Verizon)  147
 (4) 72" x 12" Panel (Verizon)  147
 Antenna Pipe Mount  137
 72" x 12" Panel  137
 Antenna Pipe Mount  137
 72" x 12" Panel  137
 Antenna Pipe Mount  137
 72" x 12" Panel  137

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 105 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: 46.9%
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  Tower Input Data    
 
 
There is a pole section. 
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 105 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   Treat Feedline Bundles As Cylinder 
  Consider Moments - Horizontals   Assume Legs Pinned   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Calculate Redundant Bracing Forces 
  Use Moment Magnification √ Use Clear Spans For Wind Area   Ignore Redundant Members in FEA 
√ Use Code Stress Ratios √ Use Clear Spans For KL/r   SR Leg Bolts Resist Compression 
√ Use Code Safety Factors - Guys √ Retension Guys To Initial Tension √ All Leg Panels Have Same Allowable 
  Escalate Ice   Bypass Mast Stability Checks   Offset Girt At Foundation 
  Always Use Max Kz √ Use Azimuth Dish Coefficients √ Consider Feedline Torque 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Include Angle Block Shear Check 
√ Include Bolts In Member Capacity   Autocalc Torque Arm Areas Poles 
  Leg Bolts Are At Top Of Section   SR Members Have Cut Ends   Include Shear-Torsion Interaction 
  Secondary Horizontal Braces Leg   Sort Capacity Reports By Component   Always Use Sub-Critical Flow 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Use Top Mounted Sockets 
  Add IBC .6D+W Combination   Use TIA-222-G Tension Splice Capacity 

Exemption 
  

 
 
 

  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 157.00-130.00 27.00 4.00 18 18.5000 27.4200 0.1875 0.7500 A572-65 
(65 ksi) 

L2 130.00-92.25 41.75 5.50 18 25.7235 39.3900 0.3750 1.5000 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 92.25-45.33 52.42 7.33 18 36.8396 54.0200 0.4375 1.7500 A572-65 

(65 ksi) 
L4 45.33-0.00 52.66   18 50.7415 68.0000 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 18.7854 10.8982 461.7305 6.5009 9.3980 49.1307 924.0685 5.4501 2.9260 15.605 
  27.8430 16.2067 1518.4769 9.6675 13.9294 109.0127 3038.9518 8.1049 4.4959 23.978 

L2 27.4499 30.1711 2449.2515 8.9987 13.0675 187.4301 4901.7258 15.0884 3.8673 10.313 
  39.9977 46.4376 8930.3910 13.8503 20.0101 446.2937 17872.5328 23.2232 6.2726 16.727 

L3 39.2383 50.5489 8462.5773 12.9228 18.7145 452.1929 16936.2898 25.2793 5.7138 13.06 
  54.8533 74.4060 26989.2830 19.0218 27.4422 983.4970 54014.0793 37.2101 8.7375 19.971 

L4 53.9646 69.8534 22332.1743 17.8579 25.7767 866.3705 44693.7338 34.9334 8.1605 18.653 
  69.0490 93.8190 54105.2694 23.9847 34.5440 1566.2711 108281.731

9 
46.9184 11.1980 25.595 

 
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 

L1 
157.00-130.00 

      1 1 1     

L2 
130.00-92.25 

      1 1 1     

L3 92.25-45.33       1 1 1     
L4 45.33-0.00       1 1 1     

 
 
 

 Monopole Base Plate Data   
 

 Base Plate Data 
 Base plate is square   
 Base plate is grouted   
 Anchor bolt grade A615-75 
 Anchor bolt size 2.2500 in 
 Number of bolts 36 
 Embedment length 79.2000 in 
 f'c 4 ksi 
 Grout space 2.0000 in 
 Base plate grade A572-60 
 Base plate thickness 3.0000 in 
 Bolt circle diameter 76.0000 in 
 Outer diameter 82.0000 in 
 Inner diameter 58.0000 in 
 Base plate type Plain Plate 
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 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Clear 
Spacing  

in 

Width or 
Diameter 

in 

Perimeter 
 

in 

Weight 
 

plf 
***                     

 
 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 
1 5/8 A No Inside Pole 157.00 - 0.00 3 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.04 
1.04 
1.04 

***                 
1 1/4 A No Inside Pole 157.00 - 0.00 1 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.66 
0.66 
0.66 

***                 
1 5/8 A No Inside Pole 147.00 - 0.00 12 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.04 
1.04 
1.04 

***                 
1 5/8 A No Inside Pole 137.00 - 0.00 12 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.04 
1.04 
1.04 

***                 
 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 
 

 ft2 

AF 
  

ft2 

CAAA 
In Face  

ft2 

CAAA 
Out Face  

ft2 

Weight 
 

lb 
L1 157.00-130.00 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 

401.58 
0.00 
0.00 

L2 130.00-92.25 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 

1084.93 
0.00 
0.00 

L3 92.25-45.33 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 

1348.48 
0.00 
0.00 

L4 45.33-0.00 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 

1302.78 
0.00 
0.00 

 
 

 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 
 

lb 
L1 157.00-130.00 A 

B 
1.736 0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

401.58 
0.00 
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Tower 
Section 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 
 

 ft2 

AF 
  

ft2 

CAAA 
In Face  

ft2 

CAAA 
Out Face  

ft2 

Weight 
 

lb 
C 0.000 0.000 0.000 0.000 0.00 

L2 130.00-92.25 A 
B 
C 

1.692 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1084.93 
0.00 
0.00 

L3 92.25-45.33 A 
B 
C 

1.613 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1348.48 
0.00 
0.00 

L4 45.33-0.00 A 
B 
C 

1.440 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1302.78 
0.00 
0.00 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 
 

in 

CPZ 
 

in 

CPX 
Ice 
in 

CPZ 
Ice 
in 

L1 157.00-130.00 0.0000 0.0000 0.0000 0.0000 
L2 130.00-92.25 0.0000 0.0000 0.0000 0.0000 
L3 92.25-45.33 0.0000 0.0000 0.0000 0.0000 
L4 45.33-0.00 0.0000 0.0000 0.0000 0.0000 

 
 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

 

   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 
 
 
 

lb 

Angle Platform w/ Handrails 
(Sprint) 

A From Leg 3.00 
0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

42.40 
48.40 
54.40 

42.40 
48.40 
54.40 

2000.00 
2450.00 
2900.00 

***                   
APXV9ERR18-C-A20 

(Sprint) 
A From Leg 3.00 

0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

5.28 
5.74 
6.20 

8.26 
8.81 
9.36 

57.00 
106.52 
162.12 

APXV9ERR18-C-A20 
(Sprint) 

B From Leg 3.00 
0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

5.28 
5.74 
6.20 

8.26 
8.81 
9.36 

57.00 
106.52 
162.12 

APXV9ERR18-C-A20 
(Sprint) 

C From Leg 3.00 
0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

5.28 
5.74 
6.20 

8.26 
8.81 
9.36 

57.00 
106.52 
162.12 

***                   
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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 

800 MHz RRH 
(Sprint) 

A From Leg 3.00 
0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

2.25 
2.46 
2.68 

2.40 
2.61 
2.83 

64.00 
86.12 

111.30 
800 MHz RRH 

(Sprint) 
B From Leg 3.00 

0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

2.25 
2.46 
2.68 

2.40 
2.61 
2.83 

64.00 
86.12 

111.30 
800 MHz RRH 

(Sprint) 
C From Leg 3.00 

0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

2.25 
2.46 
2.68 

2.40 
2.61 
2.83 

64.00 
86.12 

111.30 
***                   

1900 MHz RRH 
(Sprint) 

A From Leg 3.00 
0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

2.73 
2.96 
3.20 

1.45 
1.64 
1.84 

44.09 
62.32 
83.43 

1900 MHz RRH 
(Sprint) 

B From Leg 3.00 
0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

2.73 
2.96 
3.20 

1.45 
1.64 
1.84 

44.09 
62.32 
83.43 

1900 MHz RRH 
(Sprint) 

C From Leg 3.00 
0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

2.73 
2.96 
3.20 

1.45 
1.64 
1.84 

44.09 
62.32 
83.43 

***                   
APXVTM14-C-120 

(Sprint) 
A From Leg 3.00 

0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

6.53 
6.96 
7.40 

3.38 
3.72 
4.07 

52.90 
90.49 

132.96 
APXVTM14-C-120 

(Sprint) 
B From Leg 3.00 

0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

6.53 
6.96 
7.40 

3.38 
3.72 
4.07 

52.90 
90.49 

132.96 
APXVTM14-C-120 

(Sprint) 
C From Leg 3.00 

0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

6.53 
6.96 
7.40 

3.38 
3.72 
4.07 

52.90 
90.49 

132.96 
***                   

TD-RRH8X20 
(Sprint) 

A From Leg 3.00 
0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

4.32 
4.60 
4.89 

1.41 
1.61 
1.83 

66.14 
90.08 

117.36 
TD-RRH8X20 

(Sprint) 
B From Leg 3.00 

0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

4.32 
4.60 
4.89 

1.41 
1.61 
1.83 

66.14 
90.08 

117.36 
TD-RRH8X20 

(Sprint) 
C From Leg 3.00 

0.00 
0.00 

0.0000 157.50 No Ice 
1/2'' Ice 
1'' Ice 

4.32 
4.60 
4.89 

1.41 
1.61 
1.83 

66.14 
90.08 

117.36 
***                   
***                   
***                   

Angle Low Profile Platform 
(Verizon) 

A From Leg 3.00 
0.00 
0.00 

0.0000 147.00 No Ice 
1/2'' Ice 
1'' Ice 

26.10 
31.60 
37.10 

26.10 
31.60 
37.10 

1500.00 
1700.00 
1900.00 

***                   
(4) 72'' x 12'' Panel 

(Verizon) 
A From Leg 3.00 

0.00 
0.00 

0.0000 147.00 No Ice 
1/2'' Ice 
1'' Ice 

8.40 
8.95 
9.51 

4.70 
5.15 
5.60 

45.00 
92.28 

145.59 
(4) 72'' x 12'' Panel 

(Verizon) 
B From Leg 3.00 

0.00 
0.00 

0.0000 147.00 No Ice 
1/2'' Ice 
1'' Ice 

8.40 
8.95 
9.51 

4.70 
5.15 
5.60 

45.00 
92.28 

145.59 
(4) 72'' x 12'' Panel 

(Verizon) 
C From Leg 3.00 

0.00 
0.00 

0.0000 147.00 No Ice 
1/2'' Ice 
1'' Ice 

8.40 
8.95 
9.51 

4.70 
5.15 
5.60 

45.00 
92.28 

145.59 
***                   
***                   
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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 

***                   
Antenna Pipe Mount A From Leg 1.00 

0.00 
0.00 

0.0000 137.00 No Ice 
1/2'' Ice 
1'' Ice 

0.87 
1.12 
1.39 

0.87 
1.12 
1.39 

14.60 
25.30 
37.43 

72'' x 12'' Panel A From Leg 1.00 
0.00 
0.00 

0.0000 137.00 No Ice 
1/2'' Ice 
1'' Ice 

8.40 
8.95 
9.51 

4.70 
5.15 
5.60 

45.00 
92.28 

145.59 
Antenna Pipe Mount B From Leg 1.00 

0.00 
0.00 

0.0000 137.00 No Ice 
1/2'' Ice 
1'' Ice 

0.87 
1.12 
1.39 

0.87 
1.12 
1.39 

14.60 
25.30 
37.43 

72'' x 12'' Panel B From Leg 1.00 
0.00 
0.00 

0.0000 137.00 No Ice 
1/2'' Ice 
1'' Ice 

8.40 
8.95 
9.51 

4.70 
5.15 
5.60 

45.00 
92.28 

145.59 
Antenna Pipe Mount C From Leg 1.00 

0.00 
0.00 

0.0000 137.00 No Ice 
1/2'' Ice 
1'' Ice 

0.87 
1.12 
1.39 

0.87 
1.12 
1.39 

14.60 
25.30 
37.43 

72'' x 12'' Panel C From Leg 1.00 
0.00 
0.00 

0.0000 137.00 No Ice 
1/2'' Ice 
1'' Ice 

8.40 
8.95 
9.51 

4.70 
5.15 
5.60 

45.00 
92.28 

145.59 

 
 
 
 

 Force Totals      
 

Load 
Case 

Vertical 
Forces 

 
lb 

Sum of 
Forces 

X 
lb 

Sum of 
Forces 

Z 
lb 

 Sum of 
Overturning 
Moments, Mx 

lb-ft 

 Sum of 
Overturning 
Moments, Mz 

lb-ft 

Sum of Torques 
 
 

lb-ft 
Leg Weight 32496.52      
Bracing Weight 0.00      
Total Member Self-Weight 32496.52   -13404.40 0.00  
Total Weight 41705.49   -13404.40 0.00  
Wind 0 deg - No Ice  0.00 -15838.80 -1644258.93 0.00 0.00 
Wind 30 deg - No Ice  7919.40 -13716.80 -1425765.85 -815427.26 -4312.63 
Wind 60 deg - No Ice  13716.80 -7919.40 -828831.66 -1412361.45 -7469.69 
Wind 90 deg - No Ice  15838.80 0.00 -13404.40 -1630854.53 -8625.25 
Wind 120 deg - No Ice  13716.80 7919.40 802022.87 -1412361.45 -7469.69 
Wind 150 deg - No Ice  7919.40 13716.80 1398957.05 -815427.26 -4312.63 
Wind 180 deg - No Ice  0.00 15838.80 1617450.13 0.00 0.00 
Wind 210 deg - No Ice  -7919.40 13716.80 1398957.05 815427.26 4312.63 
Wind 240 deg - No Ice  -13716.80 7919.40 802022.87 1412361.45 7469.69 
Wind 270 deg - No Ice  -15838.80 0.00 -13404.40 1630854.53 8625.25 
Wind 300 deg - No Ice  -13716.80 -7919.40 -828831.66 1412361.45 7469.69 
Wind 330 deg - No Ice  -7919.40 -13716.80 -1425765.85 815427.26 4312.63 
Member Ice 13655.32      
Total Weight Ice 62563.79   -22079.14 0.00  
Wind 0 deg - Ice  0.00 -6302.15 -634323.88 0.00 0.00 
Wind 30 deg - Ice  3151.08 -5457.82 -552298.64 -306122.37 -1552.76 
Wind 60 deg - Ice  5457.82 -3151.08 -328201.51 -530219.49 -2689.46 
Wind 90 deg - Ice  6302.15 0.00 -22079.14 -612244.74 -3105.52 
Wind 120 deg - Ice  5457.82 3151.08 284043.22 -530219.49 -2689.46 
Wind 150 deg - Ice  3151.08 5457.82 508140.35 -306122.37 -1552.76 
Wind 180 deg - Ice  0.00 6302.15 590165.59 0.00 0.00 
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Load 
Case 

Vertical 
Forces 

 
lb 

Sum of 
Forces 

X 
lb 

Sum of 
Forces 

Z 
lb 

 Sum of 
Overturning 
Moments, Mx 

lb-ft 

 Sum of 
Overturning 
Moments, Mz 

lb-ft 

Sum of Torques 
 
 

lb-ft 
Wind 210 deg - Ice  -3151.08 5457.82 508140.35 306122.37 1552.76 
Wind 240 deg - Ice  -5457.82 3151.08 284043.22 530219.49 2689.46 
Wind 270 deg - Ice  -6302.15 0.00 -22079.14 612244.74 3105.52 
Wind 300 deg - Ice  -5457.82 -3151.08 -328201.51 530219.49 2689.46 
Wind 330 deg - Ice  -3151.08 -5457.82 -552298.64 306122.37 1552.76 
Total Weight 41705.49   -13404.40 0.00  
Wind 0 deg - Service  0.00 -4627.45 -489873.18 0.00 0.00 
Wind 30 deg - Service  2313.72 -4007.49 -426038.46 -238234.39 -1259.97 
Wind 60 deg - Service  4007.49 -2313.72 -251638.79 -412634.07 -2182.34 
Wind 90 deg - Service  4627.45 0.00 -13404.40 -476468.78 -2519.94 
Wind 120 deg - Service  4007.49 2313.72 224829.99 -412634.07 -2182.34 
Wind 150 deg - Service  2313.72 4007.49 399229.67 -238234.39 -1259.97 
Wind 180 deg - Service  0.00 4627.45 463064.38 0.00 0.00 
Wind 210 deg - Service  -2313.72 4007.49 399229.67 238234.39 1259.97 
Wind 240 deg - Service  -4007.49 2313.72 224829.99 412634.07 2182.34 
Wind 270 deg - Service  -4627.45 0.00 -13404.40 476468.78 2519.94 
Wind 300 deg - Service  -4007.49 -2313.72 -251638.79 412634.07 2182.34 
Wind 330 deg - Service  -2313.72 -4007.49 -426038.46 238234.39 1259.97 
 
 
 

 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 
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Comb. 
No. 

Description 

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 Member Forces   
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Condition Gov. 

Load 
Comb. 

Axial 
 

lb 

Major Axis 
Moment 

lb-ft 

Minor Axis 
Moment 

lb-ft 
L1 157 - 130 Pole Max Tension 26 0.00 0.00 -0.04 

      Max. Compression 26 -16152.22 0.00 25484.22 
      Max. Mx 8 -7200.88 -194850.76 15881.62 
      Max. My 2 -7188.37 0.00 211136.50 
      Max. Vy 8 12031.08 -194850.76 15881.62 
      Max. Vx 2 -12038.60 0.00 211136.50 
      Max. Torque 8     14206.71 

L2 130 - 92.25 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -25959.94 0.00 26226.65 
      Max. Mx 8 -14249.63 -686007.30 16378.89 
      Max. My 2 -14244.06 0.00 702521.12 
      Max. Vy 8 15180.72 -686007.30 16378.89 
      Max. Vx 2 -15185.98 0.00 702521.12 
      Max. Torque 8     14200.34 

L3 92.25 - 45.33 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -44432.64 0.00 26775.17 
      Max. Mx 8 -28178.54 -1473961.6

9 
16704.49 

      Max. My 2 -28176.19 0.00 1490677.45 
      Max. Vy 8 19831.27 -1473961.6

9 
16704.49 

      Max. Vx 2 -19834.64 0.00 1490677.45 
      Max. Torque 8     14188.98 

L4 45.33 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -72529.67 0.00 26934.62 
      Max. Mx 8 -50039.13 -2662994.2

6 
16813.84 

      Max. My 2 -50039.08 0.00 2679810.36 
      Max. Vy 8 25356.81 -2662994.2

6 
16813.84 

      Max. Vx 2 -25356.91 0.00 2679810.36 
      Max. Torque 8     14181.14 
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   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
lb 

Horizontal, X 
lb 

Horizontal, Z 
lb 

Pole Max. Vert 26 72529.67 0.00 0.01 
  Max. Hx 21 37534.94 25342.08 0.00 
  Max. Hz 2 50046.59 0.00 25342.08 
  Max. Mx 2 2679810.36 0.00 25342.08 
  Max. Mz 8 2662994.26 -25342.08 0.00 
  Max. Torsion 8 14178.78 -25342.08 0.00 
  Min. Vert 17 37534.94 12671.04 -21946.89 
  Min. Hx 8 50046.59 -25342.08 0.00 
  Min. Hz 14 50046.59 0.00 -25342.08 
  Min. Mx 14 -2646172.63 0.00 -25342.08 
  Min. Mz 20 -2662994.26 25342.08 0.00 
  Min. Torsion 20 -14178.78 25342.08 0.00 
      

 
 

 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 41705.49 0.00 -0.00 -13866.41 0.00 0.00 
1.2 Dead+1.6 Wind 0 deg - No 
Ice 

50046.59 0.00 -25342.08 -2679810.36 0.00 0.00 

0.9 Dead+1.6 Wind 0 deg - No 
Ice 

37534.94 0.00 -25342.08 -2661597.54 0.00 0.00 

1.2 Dead+1.6 Wind 30 deg - No 
Ice 

50046.59 12671.04 -21946.89 -2323036.37 -1331499.89 -7088.26 

0.9 Dead+1.6 Wind 30 deg - No 
Ice 

37534.94 12671.04 -21946.89 -2306679.94 -1324568.63 -7034.45 

1.2 Dead+1.6 Wind 60 deg - No 
Ice 

50046.59 21946.89 -12671.04 -1348310.33 -2306223.43 -12278.06 

0.9 Dead+1.6 Wind 60 deg - No 
Ice 

37534.94 21946.89 -12671.04 -1337028.03 -2294218.87 -12184.63 

1.2 Dead+1.6 Wind 90 deg - No 
Ice 

50046.59 25342.08 -0.00 -16812.57 -2662994.26 -14178.78 

0.9 Dead+1.6 Wind 90 deg - No 
Ice 

37534.94 25342.08 -0.00 -12460.68 -2649133.36 -14070.56 

1.2 Dead+1.6 Wind 120 deg - 
No Ice 

50046.59 21946.89 12671.04 1314682.04 -2306217.97 -12280.31 

0.9 Dead+1.6 Wind 120 deg - 
No Ice 

37534.94 21946.89 12671.04 1312104.28 -2294214.72 -12186.29 

1.2 Dead+1.6 Wind 150 deg - 
No Ice 

50046.59 12671.04 21946.89 2289401.76 -1331494.43 -7090.52 

0.9 Dead+1.6 Wind 150 deg - 
No Ice 

37534.94 12671.04 21946.89 2281751.63 -1324564.62 -7036.11 

1.2 Dead+1.6 Wind 180 deg - 
No Ice 

50046.59 0.00 25342.08 2646172.63 0.00 0.00 

0.9 Dead+1.6 Wind 180 deg - 
No Ice 

37534.94 0.00 25342.08 2636666.60 0.00 0.00 

1.2 Dead+1.6 Wind 210 deg - 
No Ice 

50046.59 -12671.04 21946.89 2289401.76 1331494.43 7090.52 

0.9 Dead+1.6 Wind 210 deg - 
No Ice 

37534.94 -12671.04 21946.89 2281751.63 1324564.62 7036.11 

1.2 Dead+1.6 Wind 240 deg - 
No Ice 

50046.59 -21946.89 12671.04 1314682.04 2306217.97 12280.31 

0.9 Dead+1.6 Wind 240 deg - 37534.94 -21946.89 12671.04 1312104.28 2294214.72 12186.29 
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Load 
Combination 

Vertical  
 

lb 

Shearx 
 

lb 

Shearz 
 

lb 

 Overturning 
Moment, Mx  

lb-ft 

 Overturning 
Moment, Mz 

lb-ft 

Torque 
 

lb-ft 
No Ice 
1.2 Dead+1.6 Wind 270 deg - 
No Ice 

50046.59 -25342.08 -0.00 -16812.57 2662994.26 14178.78 

0.9 Dead+1.6 Wind 270 deg - 
No Ice 

37534.94 -25342.08 -0.00 -12460.68 2649133.36 14070.56 

1.2 Dead+1.6 Wind 300 deg - 
No Ice 

50046.59 -21946.89 -12671.04 -1348310.33 2306223.43 12278.06 

0.9 Dead+1.6 Wind 300 deg - 
No Ice 

37534.94 -21946.89 -12671.04 -1337028.03 2294218.87 12184.63 

1.2 Dead+1.6 Wind 330 deg - 
No Ice 

50046.59 -12671.04 -21946.89 -2323036.37 1331499.89 7088.26 

0.9 Dead+1.6 Wind 330 deg - 
No Ice 

37534.94 -12671.04 -21946.89 -2306679.94 1324568.63 7034.45 

1.2 Dead+1.0 Ice+1.0 Temp 72529.67 0.00 -0.01 -26934.62 0.00 0.00 
1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp 

72529.67 0.00 -6302.20 -661016.86 0.00 0.00 

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

72529.67 3151.10 -5457.87 -576076.80 -317000.56 -1633.63 

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

72529.67 5457.86 -3151.10 -344016.49 -549060.64 -2829.59 

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

72529.67 6302.19 -0.01 -27016.79 -633999.93 -3267.42 

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

72529.67 5457.86 3151.09 289982.24 -549059.46 -2829.76 

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

72529.67 3151.10 5457.85 522041.20 -316999.38 -1633.80 

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

72529.67 0.00 6302.19 606980.59 0.00 0.00 

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

72529.67 -3151.10 5457.85 522041.20 316999.38 1633.80 

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

72529.67 -5457.86 3151.09 289982.24 549059.46 2829.76 

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

72529.67 -6302.19 -0.01 -27016.79 633999.93 3267.42 

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

72529.67 -5457.86 -3151.10 -344016.49 549060.64 2829.59 

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

72529.67 -3151.10 -5457.87 -576076.80 317000.56 1633.63 

Dead+Wind 0 deg - Service 41705.49 0.00 -4627.45 -498644.33 0.00 0.00 
Dead+Wind 30 deg - Service 41705.49 2313.72 -4007.49 -433706.32 -242351.99 -1292.11 
Dead+Wind 60 deg - Service 41705.49 4007.49 -2313.72 -256292.41 -419765.89 -2238.02 
Dead+Wind 90 deg - Service 41705.49 4627.45 -0.00 -13940.57 -484703.82 -2584.28 
Dead+Wind 120 deg - Service 41705.49 4007.49 2313.72 228411.17 -419765.74 -2238.08 
Dead+Wind 150 deg - Service 41705.49 2313.72 4007.49 405824.90 -242351.83 -1292.17 
Dead+Wind 180 deg - Service 41705.49 0.00 4627.45 470762.83 0.00 0.00 
Dead+Wind 210 deg - Service 41705.49 -2313.72 4007.49 405824.90 242351.83 1292.17 
Dead+Wind 240 deg - Service 41705.49 -4007.49 2313.72 228411.17 419765.74 2238.08 
Dead+Wind 270 deg - Service 41705.49 -4627.45 -0.00 -13940.57 484703.82 2584.28 
Dead+Wind 300 deg - Service 41705.49 -4007.49 -2313.72 -256292.41 419765.89 2238.02 
Dead+Wind 330 deg - Service 41705.49 -2313.72 -4007.49 -433706.32 242351.99 1292.11 
  
 

 Solution Summary   
 
 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

lb 
PY 
lb 

PZ 
lb 

PX 
lb 

PY 
lb 

PZ 
lb 

1 0.00 -41705.49 0.00 0.00 41705.49 0.00 0.000% 
2 0.00 -50046.59 -25342.08 0.00 50046.59 25342.08 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

lb 
PY 
lb 

PZ 
lb 

PX 
lb 

PY 
lb 

PZ 
lb 

3 0.00 -37534.94 -25342.08 0.00 37534.94 25342.08 0.000% 
4 12671.04 -50046.59 -21946.89 -12671.04 50046.59 21946.89 0.000% 
5 12671.04 -37534.94 -21946.89 -12671.04 37534.94 21946.89 0.000% 
6 21946.89 -50046.59 -12671.04 -21946.89 50046.59 12671.04 0.000% 
7 21946.89 -37534.94 -12671.04 -21946.89 37534.94 12671.04 0.000% 
8 25342.08 -50046.59 0.00 -25342.08 50046.59 0.00 0.000% 
9 25342.08 -37534.94 0.00 -25342.08 37534.94 0.00 0.000% 

10 21946.89 -50046.59 12671.04 -21946.89 50046.59 -12671.04 0.000% 
11 21946.89 -37534.94 12671.04 -21946.89 37534.94 -12671.04 0.000% 
12 12671.04 -50046.59 21946.89 -12671.04 50046.59 -21946.89 0.000% 
13 12671.04 -37534.94 21946.89 -12671.04 37534.94 -21946.89 0.000% 
14 0.00 -50046.59 25342.08 0.00 50046.59 -25342.08 0.000% 
15 0.00 -37534.94 25342.08 0.00 37534.94 -25342.08 0.000% 
16 -12671.04 -50046.59 21946.89 12671.04 50046.59 -21946.89 0.000% 
17 -12671.04 -37534.94 21946.89 12671.04 37534.94 -21946.89 0.000% 
18 -21946.89 -50046.59 12671.04 21946.89 50046.59 -12671.04 0.000% 
19 -21946.89 -37534.94 12671.04 21946.89 37534.94 -12671.04 0.000% 
20 -25342.08 -50046.59 0.00 25342.08 50046.59 0.00 0.000% 
21 -25342.08 -37534.94 0.00 25342.08 37534.94 0.00 0.000% 
22 -21946.89 -50046.59 -12671.04 21946.89 50046.59 12671.04 0.000% 
23 -21946.89 -37534.94 -12671.04 21946.89 37534.94 12671.04 0.000% 
24 -12671.04 -50046.59 -21946.89 12671.04 50046.59 21946.89 0.000% 
25 -12671.04 -37534.94 -21946.89 12671.04 37534.94 21946.89 0.000% 
26 0.00 -72529.67 0.00 0.00 72529.67 0.01 0.000% 
27 0.00 -72529.67 -6302.15 0.00 72529.67 6302.20 0.000% 
28 3151.08 -72529.67 -5457.82 -3151.10 72529.67 5457.87 0.000% 
29 5457.82 -72529.67 -3151.08 -5457.86 72529.67 3151.10 0.000% 
30 6302.15 -72529.67 0.00 -6302.19 72529.67 0.01 0.000% 
31 5457.82 -72529.67 3151.08 -5457.86 72529.67 -3151.09 0.000% 
32 3151.08 -72529.67 5457.82 -3151.10 72529.67 -5457.85 0.000% 
33 0.00 -72529.67 6302.15 0.00 72529.67 -6302.19 0.000% 
34 -3151.08 -72529.67 5457.82 3151.10 72529.67 -5457.85 0.000% 
35 -5457.82 -72529.67 3151.08 5457.86 72529.67 -3151.09 0.000% 
36 -6302.15 -72529.67 0.00 6302.19 72529.67 0.01 0.000% 
37 -5457.82 -72529.67 -3151.08 5457.86 72529.67 3151.10 0.000% 
38 -3151.08 -72529.67 -5457.82 3151.10 72529.67 5457.87 0.000% 
39 0.00 -41705.49 -4627.45 0.00 41705.49 4627.45 0.000% 
40 2313.72 -41705.49 -4007.49 -2313.72 41705.49 4007.49 0.000% 
41 4007.49 -41705.49 -2313.72 -4007.49 41705.49 2313.72 0.000% 
42 4627.45 -41705.49 0.00 -4627.45 41705.49 0.00 0.000% 
43 4007.49 -41705.49 2313.72 -4007.49 41705.49 -2313.72 0.000% 
44 2313.72 -41705.49 4007.49 -2313.72 41705.49 -4007.49 0.000% 
45 0.00 -41705.49 4627.45 0.00 41705.49 -4627.45 0.000% 
46 -2313.72 -41705.49 4007.49 2313.72 41705.49 -4007.49 0.000% 
47 -4007.49 -41705.49 2313.72 4007.49 41705.49 -2313.72 0.000% 
48 -4627.45 -41705.49 0.00 4627.45 41705.49 0.00 0.000% 
49 -4007.49 -41705.49 -2313.72 4007.49 41705.49 2313.72 0.000% 
50 -2313.72 -41705.49 -4007.49 2313.72 41705.49 4007.49 0.000% 

 
 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 4 0.00000001 0.00000001 
2 Yes 4 0.00000001 0.00002488 
3 Yes 4 0.00000001 0.00001268 
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4 Yes 5 0.00000001 0.00003155 
5 Yes 4 0.00000001 0.00079809 
6 Yes 5 0.00000001 0.00007050 
7 Yes 5 0.00000001 0.00003428 
8 Yes 5 0.00000001 0.00005400 
9 Yes 5 0.00000001 0.00002618 

10 Yes 5 0.00000001 0.00004149 
11 Yes 5 0.00000001 0.00002068 
12 Yes 5 0.00000001 0.00004984 
13 Yes 5 0.00000001 0.00002445 
14 Yes 4 0.00000001 0.00002409 
15 Yes 4 0.00000001 0.00001238 
16 Yes 5 0.00000001 0.00004984 
17 Yes 5 0.00000001 0.00002445 
18 Yes 5 0.00000001 0.00004149 
19 Yes 5 0.00000001 0.00002068 
20 Yes 5 0.00000001 0.00005400 
21 Yes 5 0.00000001 0.00002618 
22 Yes 5 0.00000001 0.00007050 
23 Yes 5 0.00000001 0.00003428 
24 Yes 5 0.00000001 0.00003155 
25 Yes 4 0.00000001 0.00079809 
26 Yes 4 0.00000001 0.00007191 
27 Yes 4 0.00000001 0.00058119 
28 Yes 4 0.00000001 0.00062038 
29 Yes 4 0.00000001 0.00065614 
30 Yes 4 0.00000001 0.00059949 
31 Yes 4 0.00000001 0.00053842 
32 Yes 4 0.00000001 0.00049209 
33 Yes 4 0.00000001 0.00044122 
34 Yes 4 0.00000001 0.00049209 
35 Yes 4 0.00000001 0.00053842 
36 Yes 4 0.00000001 0.00059949 
37 Yes 4 0.00000001 0.00065614 
38 Yes 4 0.00000001 0.00062038 
39 Yes 4 0.00000001 0.00000429 
40 Yes 4 0.00000001 0.00003373 
41 Yes 4 0.00000001 0.00006773 
42 Yes 4 0.00000001 0.00007163 
43 Yes 4 0.00000001 0.00005422 
44 Yes 4 0.00000001 0.00003543 
45 Yes 4 0.00000001 0.00000001 
46 Yes 4 0.00000001 0.00003543 
47 Yes 4 0.00000001 0.00005422 
48 Yes 4 0.00000001 0.00007163 
49 Yes 4 0.00000001 0.00006773 
50 Yes 4 0.00000001 0.00003373 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 157 - 130 9.141 39 0.6970 0.0334 
L2 134 - 92.25 6.173 39 0.5093 0.0115 
L3 97.75 - 45.33 3.029 39 0.3159 0.0041 
L4 52.6633 - 0 0.833 39 0.1480 0.0013 
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 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
157.50 Angle Platform w/ Handrails 39 9.141 0.6970 0.0334 28784 
147.00 Angle Low Profile Platform 39 7.791 0.6112 0.0227 14392 
137.00 Antenna Pipe Mount 39 6.524 0.5312 0.0136 7223 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 157 - 130 46.853 2 3.2546 0.1831 
L2 134 - 92.25 32.395 2 2.5954 0.0631 
L3 97.75 - 45.33 16.101 2 1.6638 0.0225 
L4 52.6633 - 0 4.458 2 0.7905 0.0072 

      
  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
157.50 Angle Platform w/ Handrails 2 46.853 3.2546 0.1831 7096 
147.00 Angle Low Profile Platform 2 40.324 2.9651 0.1243 3547 
137.00 Antenna Pipe Mount 2 34.135 2.6797 0.0747 1779 

  
 
 

 Base Plate Design Data    
 

Plate 
Thickness 

 
 
 

in 

Number 
of Anchor 

Bolts 

Anchor Bolt 
Size 

 
 
 

 in 

Actual 
Allowable 

Ratio 
Bolt  

Tension 
lb 

Actual 
Allowable 

Ratio 
Bolt 

Compression 
lb 

Actual 
Allowable 

Ratio 
Plate 
Stress 

ksi 

Actual 
Allowable 

Ratio 
Stiffener 
Stress 

ksi 

Controlling 
Condition 

Ratio 
 

3.0000 36 2.2500 45652.26 
223654.40 

0.20 

48404.19 
371266.30 

0.13 

14.501 
54.000 
0.27 

 
 
 

Plate 0.27  

 

 
 
 

 Compression Checks   
 
 

 Pole Design Data    
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Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
L1 157 - 130 (1) TP27.42x18.5x0.1875 27.00 157.00 204.8 15.4203 -7188.37 83041.70 0.087  
L2 130 - 92.25 (2) TP39.39x25.7235x0.375 41.75 157.00 142.6 44.2947 -14244.10 492055.00 0.029  
L3 92.25 - 45.33 

(3) 
TP54.02x36.8396x0.4375 52.42 157.00 103.7 71.0685 -28176.20 1493120.00 0.019  

L4 45.33 - 0 (4) TP68x50.7415x0.4375 52.66 157.00 78.6 93.8190 -50039.10 3163880.00 0.016  
                    

 
 

 Pole Bending Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 
 

lb-ft 

φMnx 
 

lb-ft 

Ratio 
Mux 

φMnx 

Muy 
 

lb-ft 

φMny 
 

lb-ft 

Ratio 
Muy 

φMny 
L1 157 - 130 (1) TP27.42x18.5x0.1875 211136.67 552396.67 0.382 0.00 552396.67 0.000 
L2 130 - 92.25 (2) TP39.39x25.7235x0.375 702520.83 2512833.33 0.280 0.00 2512833.33 0.000 
L3 92.25 - 45.33 

(3) 
TP54.02x36.8396x0.4375 1490675.00 5317375.00 0.280 0.00 5317375.00 0.000 

L4 45.33 - 0 (4) TP68x50.7415x0.4375 2679808.33 8375166.67 0.320 0.00 8375166.67 0.000 
                  

 
 

 Pole Shear Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
Vu 
lb 

φVn 
 

lb 

Ratio 
Vu 

φVn 

Actual 
Tu 

lb-ft 

φTn 
 

lb-ft 

Ratio 
Tu 

φTn 
L1 157 - 130 (1) TP27.42x18.5x0.1875 12038.60 513075.00 0.023 0.00 1106141.67 0.000 
L2 130 - 92.25 (2) TP39.39x25.7235x0.375 15186.00 1619510.00 0.009 0.00 5031808.33 0.000 
L3 92.25 - 45.33 

(3) 
TP54.02x36.8396x0.4375 19834.60 2503160.00 0.008 0.00 10647750.00 0.000 

L4 45.33 - 0 (4) TP68x50.7415x0.4375 25356.90 2990620.00 0.008 0.00 16770833.33 0.000 
                  

 
 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 
ft 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny 

Ratio 
Vu 

φVn 

Ratio 
Tu 

φTn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 157 - 130 (1) 0.087 0.382 0.000 0.023 0.000 0.469  

 

1.000 4.8.2  

L2 130 - 92.25 (2) 0.029 0.280 0.000 0.009 0.000 0.309  

 

1.000 4.8.2  

L3 92.25 - 45.33 
(3) 

0.019 0.280 0.000 0.008 0.000 0.299  

 

1.000 4.8.2  

L4 45.33 - 0 (4) 0.016 0.320 0.000 0.008 0.000 0.336  

 

1.000 4.8.2  
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 Section Capacity Table 
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Size Critical 

Element 
P 
lb 

øPallow 
lb 

% 
Capacity 

Pass 
Fail 

L1 157 - 130 Pole TP27.42x18.5x0.1875 1 -7188.37 83041.70 46.9 Pass  
L2 130 - 92.25 Pole TP39.39x25.7235x0.375 2 -14244.10 492055.00 30.9 Pass  
L3 92.25 - 45.33 Pole TP54.02x36.8396x0.4375 3 -28176.20 1493120.00 29.9 Pass  
L4 45.33 - 0 Pole TP68x50.7415x0.4375 4 -50039.10 3163880.00 33.6 Pass  

              Summary   
            Pole (L1) 46.9 Pass  
            Base Plate 26.9 Pass  
      RATING = 46.9 Pass  
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