
 
 

 

 
 

10130 Donleigh Drive 
Columbia, MD 21046 

443-677-0144 
 

  October 3, 2017 
 

Melanie Bachman 
Acting Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 
 
RE:  NOTICE OF EXEMPT MODIFICATION 

55 Walls Drive, Fairfield, CT 06824 
  
 
Dear Ms. Bachman: 
 
 Enclosed please find and original and two (2) copies of a Notice of Exempt Modification including 
drawings, structural analyses, RF emissions reports, parcel maps, and a check in the amount of six hundred 
twenty five dollars ($625.00) for the filing fee.  In addition, I have included a single copy of each notification 
letter to the municipality, the Department of Planning and Zoning, and to the property and tower owner.  
The proof of delivery is likewise enclosed and consists of a copy of the Certified Mail receipt, the USPS 
receipt and a copy of the USPS Tracking Results from the USPS website, acknowledging the date and time of 
delivery. 
 

I have submitted electronic copies of these documents via email to the CSC today. 
 
Please feel free to contact me with any questions or comments.  Thank you for your kind cooperation in 

this matter.   
 
       Respectfully submitted, 
 
 
 
 
       Jack Andrews 
       Zoning Manager, Empire Telecom 
       o/b/o AT&T Wireless 
       10130 Donleigh Drive 
       Columbia, MD 21046 
       443-286-4006 
       jandrews@empiretelecomm.com 
 
 
Enclosures  

mailto:jandrews@empiretelecomm.com
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Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of 

FCC general 

population 

allowable limit: 

18.93 % 
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September 19, 2017 

AT&T Mobility – New England 

Attn: John Benedetto, RF Manager 

550 Cochituate Road 

Suite 550 – 13&14 

Framingham, MA  06040 

 

Emissions Analysis for Site:  CT2120 – Fairfield Central 

 

Centerline Communications, LLC (“Centerline”) was directed to analyze the proposed AT&T facility 

located at 55 Walls Drive, Fairfield, CT, for the purpose of determining whether the emissions from the 

Proposed AT&T 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. 

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

centimeter (μW/cm2). The general population exposure limits for the 700 and 850 MHz Bands are 

approximately 467 μW/cm2 and 567 μW/cm2 respectively. The general population exposure limit for the 

1900 MHz (PCS), 2100 MHz (AWS) and 2300 MHz (WCS) bands is 1000 μW/cm2. Because each carrier 

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

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

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

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

exposure limits also apply where exposure is of a transient nature as a result of incidental passage through 

a location where exposure levels may be above general population/uncontrolled limits (see below), as 

long as the exposed person has been made fully aware of the potential for exposure and can exercise 

control over his or her exposure by leaving the area or by some other appropriate means. 

Additional details can be found in FCC OET 65. 
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CALCULATIONS 

Calculations were performed for the proposed AT&T Wireless antenna facility located at 55 Walls Drive, 

Fairfield, CT, using the equipment information listed below. All calculations were performed per the 

specifications under FCC OET 65. Since AT&T 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, 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.  

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. All 

power values expressed and analyzed are maximum power levels expected to be used on all radios.  

All emissions values for additional carriers were taken from the Connecticut Siting Council (CSC) active 

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

For each sector the following channel counts, frequency bands and power levels were utilized as shown in 

Table 1: 

 

Technology Frequency Band Channel Count 

Transmit Power per 

Channel (W) 

LTE 700 MHz 2 60 

LTE 1900 MHz (PCS) 2 60 

LTE 850 MHz 2 60 

LTE 2300 MHz (WCS) 2 60 

LTE 2100 MHz (AWS) 2 60 

UMTS 850 MHz 2 30 

 

Table 1: Channel Data Table 
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The following antennas listed in Table 2 were used in the modeling for transmission in the 700 MHz, 850 

MHz, 1900 MHz (PCS), 2100 MHz (AWS) and 2300 MHz (WCS) frequency bands.  This is based on 

feedback from the carrier with regards to anticipated antenna selection. Maximum gain values for all 

antennas are listed in the Inventory and Power Data table below. 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. 

 

Sector 

Antenna 

Number Antenna Make / Model 

Antenna 

Centerline 

(ft) 

A 1 CCI HPA-65R-BUU-H6  70 

A 2  Kathrein 800-10798 70 

A 3 Powerwave 7770  70 

B 1  CCI HPA-65R-BUU-H6 70 

B 2  Kathrein 800-10798 70 

B 3  Powerwave 7770 70 

C 1  CCI HPA-65R-BUU-H6 70 

C 2 Kathrein 800-10798  70 

C 3 Powerwave 7770  70 

 

Table 2: Antenna Data 

 

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

Per the calculations completed for the proposed AT&T configurations Table 3 shows resulting emissions 

power levels and percentages of the FCC’s allowable general population limit. 

 

Antenna 

ID 

Antenna Make / 

Model Frequency Bands 

Antenna Gain 

(dBd) Channel 

Count 

Total TX 

Power 

(W) ERP (W) MPE %                                         

Antenna 

A1 

CCI HPA-65R-BUU-

H6 

700 MHz /                 

1900 MHz (PCS) 11.95 / 14.75 4 240 5,462.56 6.68 

Antenna 

A2 Kathrein 800-10798 

850 MHz /            

2300 MHz (WCS) / 

2100 MHz (AWS) 

13.65 / 15.15 

/ 14.75 6 360 10,291.42 10.90 

Antenna 

A3 Powerwave 7770 850 MHz 11.4 2 60 828.23 1.28 

Sector A Composite MPE% 18.86 

Antenna 

B1 

CCI HPA-65R-BUU-

H6 

700 MHz /                 

1900 MHz (PCS) 11.95 / 14.75 4 240 5,462.56 6.68 

Antenna 

B2 Kathrein 800-10798 

850 MHz /                     

2300 MHz (WCS) / 

2100 MHz (AWS) 

13.65 / 15.15 

/ 14.75 6 360 10,291.42 10.90 

Antenna 

B3 Powerwave 7770 850 MHz 11.4 2 60 828.23 1.28 

Sector B Composite MPE% 18.86 

Antenna 

C1 

CCI HPA-65R-BUU-

H6 

700 MHz /                 

1900 MHz (PCS) 11.95 / 14.75 4 240 5,462.56 6.68 

Antenna 

C2 Kathrein 800-10798 

850 MHz /                 

2300 MHz (WCS) / 

2100 MHz (AWS) 

13.65 / 15.15 

/ 14.75 6 360 10,291.42 10.90 

Antenna 

C3 Powerwave 7770 850 MHz 11.4 2 60 828.23 1.28 

Sector C Composite MPE% 18.86 

Table 3: AT&T Emissions Levels 
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The Following table (table 4) shows all additional carriers on site and their MPE% as recorded in the 

CSC active MPE database for this facility along with the newly calculated maximum AT&T MPE 

contributions per this report. FCC OET 65 specifies that for carriers utilizing directional antennas that the 

highest recorded sector value be used for composite site MPE values due to their greatly reduced 

emissions contributions in the directions of the adjacent sectors. For this site, all three sectors have the 

same configuration yielding the same results on all three sectors. Table 5 below shows a summary for 

each AT&T Sector as well as the composite MPE value for the site. 

 

 

 

 

 

 

 

 

 

 

Table 4: All Carrier MPE Contributions 

 

 

 

 

 

 

 

 

 

 

 

Table 5: Site MPE Summary 

 

 

 

 

 

 

 

Site Composite MPE% 

Carrier MPE% 

AT&T – Max Sector Value 18.86 % 

WMNR 0.01 % 

ABA Alarm 0.06 % 

Site Total MPE %: 18.93 % 

AT&T Sector A Total: 18.86 % 

AT&T Sector B Total: 18.86 % 

AT&T Sector C Total: 18.86 % 

 

Site Total: 18.93 % 
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FCC OET 65 specifies that for carriers utilizing directional antennas that the highest recorded sector value 

be used for composite site MPE values due to their greatly reduced emissions contributions in the 

directions of the adjacent sectors. Table 6 below details a breakdown by frequency band and technology 

for the MPE power values for the maximum calculated AT&T sector(s). For this site, all three sectors 

have the same configuration yielding the same results on all three sectors. 

 

 

 

Table 6: AT&T Maximum Sector MPE Power Values 

 

 

 

 

 

 

 

 

 

 

 

AT&T _ Frequency Band / 

Technology                                      

(All Sectors) 

# 

Channels 

Watts ERP 

(Per Channel) 

Height       

(feet) 

Total Power 

Density 

(W/cm2) 

Frequency                                   

(MHz) 

Allowable 

MPE 

(W/cm2) 

Calculated 

% MPE 

AT&T 700 MHz LTE 2 940.05 70 16.50 700 MHz 467 3.53% 

AT&T 1900 MHz (PCS) LTE 2 1,791.23 70 31.44 1900 MHz (PCS) 1000 3.14% 

AT&T 850 MHz LTE 2 1,390.44 70 24.41 850 MHz 567 4.30% 

AT&T 2300 MHz (WCS) LTE 2 1,964.04 70 34.48 2300 MHz (WCS) 1000 3.45% 

AT&T 2100 MHz (AWS) LTE 2 1,791.23 70 31.44 2100 MHz (AWS) 1000 3.14% 

AT&T 850 MHz UMTS 2 414.12 70 7.27 850 MHz 567 1.28% 

      Total: 18.86% 



            
 

 
Centerline Communications, LLC       95 Ryan Drive, Suite 1      Raynham    MA    02767 

 

 

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 AT&T 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: 

AT&T Sector Power Density Value (%) 

Sector A: 18.86 % 

Sector B: 18.86 % 

Sector C: 18.86 % 

AT&T Maximum Total 

(per sector): 
18.86 % 

  

Site Total: 18.93 % 

  

Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite MPE value for this site assuming all carriers present is 18.93 % 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.  

 

 

 

Scott Heffernan 
RF Engineering Director    

Centerline Communications, LLC 

95 Ryan Drive, Suite 1 

Raynham, MA  02767 
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Tower Feasibility Analysis 
 

Site Number:
FA Location ID:

CT2120 
10035074 

Site Name: Fairfield Central 
Site Address: 55 Walls Drive 

Fairfield, CT 06824 
Maser Project Number: 16963051A 

 

August 21, 2017 

Analysis Type Tower Feasibility 

Pass/Fail Pass 

Structure Utilization 41.2% 
 

 
 
 
 
 

 
 
 
 
 
 
 

 
Frank E. Pazden, P.E.  

Connecticut Professional Engineer 
PE License #28188 
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Objective: 
The objective of this report is to determine the structural capacity of the existing 20’-0” tall self-support tower 
on the rooftop of the building located at 55 Walls drive in Fairfield CT for the addition of the proposed wireless 

telecommunications equipment by AT&T, together with the existing loading.   

 
Introduction: 
Maser Consulting Connecticut has reviewed the following documents in completing this report: 
 

 RFDS 1789997, provided by Empire Telecom, dated July 21, 2017 

 Structural Analysis Report prepared by Maser Consulting Connecticut, Project No. 16963012A, 
dated October 26, 2016 

 Construction Drawings prepared by Maser Consulting Connecticut, Project No. 16963012A, dated 
October 27, 2016 

 Structural Analysis Report prepared by Hudson Design Group, LLC, Project No. 2120.01, dated 
June 24, 2011 

 Construction Drawings prepared by Hudson Design Group, LLC, Project No. 2120.01, dated          
May 26, 2011 

 
The existing structure is a 20’-0” tall self-support tower constructed of structural steel, located on the rooftop of 
an existing building, and is attached to the building via an existing structural steel dunnage. This analysis is 
based upon the referenced documentation.  

 
Discrete and Linear Appurtenances: 
Maser Consulting Connecticut understands the existing and proposed AT&T loading to be as follows: 
 

 (3) Powerwave 7770 Antennas (Existing) 

 (3) CCI HPA-65R-BUU-H6 Antennas (Existing) 

 (3) Kathrein 80010798 Antennas (Proposed) 
 (3) RRUS-11 700 MHz (Existing) 

 (3) RRUS-32 B2 (Existing) 

 (3) RRUS-11 850 MHz (Proposed, to be installed inside the shelter) 

 (3) RRUS-32 B66 AWS Band (Proposed) 

 (3) RRUS-32 WCS Band (Proposed) 

 (6) DBC0061F1V51-2 (Proposed) 

 (6) LGP 21401 TMA’s (Existing) 

 (1) DC-6 (Existing) 

 (1) DC-6 (Proposed) 
 (3) Side Mount Standoffs (Existing) 

 (1) ½” Coaxial Cable (Existing) 

 (12) 1-5/8” Coaxial Cables (Existing) 

 (1) 2” Innerduct (Existing) 

 (2) DC Cables (Existing) 

 (2) DC Cables (Proposed) 
 

 

Member Information: 
See the Material Take-Off sheet in Appendix A for tower information. 

 

 

 

 



8/21/2017 
Page 3 of 4 

Prepared by TAP 
Checked by FEP 

 
 

Codes, Standards and Loading: 
Maser Consulting Connecticut utilized the following codes and standards: 
 

 2016 CT State Building Code and All Subsequent Amendments, Incorporating IBC 2012 

 Structural Standards for Antenna Supporting Structures and Antennas ANSI/TIA-EIA-222-G 
o Basic Wind Speed – 111 mph (Per CT Building Code) 
o Service Wind Speed – 60 mph 
o Ice Wind Speed – 50 mph (0.75” Ice) 
o Topography Category – 1 
o Exposure Category – B 
o Structure Class II 

 Specification for Structural Steel Buildings ANSI/AISC 360-10, American Institute of Steel 
Construction (AISC) 
 

Analysis Approach & Assumptions: 
The analysis approach used in this structural analysis is based on the premise that if the existing structure is 
structurally adequate to support the existing and proposed equipment per the aforementioned codes and 
standards, then the proposed equipment can be installed as intended. Tower Numerics, tnx Tower, a tower 
and monopole analysis and design program, designed specifically for the telecommunications industry and for 
all applicable codes and standards was used for this structural analysis.   
 
The following assumptions were considered during this analysis: 
 

 No physical deterioration has occurred in any of the structural components of the tower.  

 The tower has the same capacity as the day they it was erected. 

 Previous structural analysis is accurate. 

 All tower information was obtained from the previous structural analysis by Destek Engineering 
LLC. 

 

Calculations: 
The calculations are found in Appendix A of this report. 

 

Conclusion: 
Maser Consulting Connecticut has determined that the existing 20’ tall self-support tower is ADEQUATE to 
support the existing and proposed loading per the aforementioned codes and standards. It has been 
calculated that the maximum stress ratio is in the second to lowest section of the tower diagonals. The tower 

has been determined to be stressed to a maximum of 41.2% of its structural capacity. Therefore, the proposed 

AT&T equipment CAN be installed on the tower as intended, without structural modifications.  
 
The tower is supported by the steel dunnage which has been analyzed and deemed adequate in the Structural 
Analysis by Hudson Design Group, LLC. The tower reactions from this analysis have been compared to that of 
the structural analysis by Hudson Design Group, LLC. It is assumed that the capacities noted in the previous 
structural analysis by Hudson Design Group, LLC are accurate. The current analysis reactions are less than 
the previous analysis, therefore, the tower is deemed adequate based solely on comparison. 
 
Maser Consulting Connecticut reserves the right to amend this report if additional information about the tower 
is provided. The conclusions reached by Maser Consulting Connecticut in this report are only valid for the 
discrete and linear appurtenances listed in this report. Any change to the installation will require a revision to 

this structural analysis. The AT&T mounts have not been analyzed in this report. 
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We appreciate the opportunity to be of service on this project.  If you should have any questions or require any 
additional information, please do not hesitate to call our office. 
 
Very truly yours, 
Maser Consulting Connecticut 

 
\\maserconsulting.com\luj\Projects\2016\16963000A\16963051A\Structural\Mount Analysis\Rev 0\Word\10035074.CT2120.Tower 
Analysis.Rev 0.doc 

                                              

 
Frank E. Pazden, P.E. 
Geographic Discipline Leader 

                        Tapan Pandey 
                        Structural Engineer 
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TYPE TYPEELEVATION ELEVATION
 27' Whip antenna  71.25

 Powerwave 7770 with mount pipe  70

 Powerwave 7770 with mount pipe  70

 Powerwave 7770 with mount pipe  70

 80010798  70

 80010798  70

 80010798  70

 HPA-65R-BUU-H6 with mount pipe  70

 HPA-65R-BUU-H6 with mount pipe  70

 HPA-65R-BUU-H6 with mount pipe  70

 Pirod 4' Side Mount Standoff (1)  69

 Pirod 4' Side Mount Standoff (1)  69

 Pirod 4' Side Mount Standoff (1)  69

 (2) LGP21401  68.25

 (2) LGP21401  68.25

 (2) LGP21401  68.25

 DBC0061F1V51-2 Twin Unit  68

 DBC0061F1V51-2 Twin Unit  68

 DBC0061F1V51-2 Twin Unit  68

 RRUS B2  65

 RRUS B2  65

 RRUS B2  65

 DC6-48-60-18-8F  65
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 RUSS 11  65

 RUSS 11  65

 RUSS 11  65

 RRUS 32  63

 RRUS 32  63

 RRUS 32  63

 RRUS 32  63

 RRUS 32  63

 RRUS 32  63

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A36  36 ksi  58 ksi

TOWER DESIGN NOTES
1.   Tower is located in Fairfield County, Connecticut.

2.   Tower designed for Exposure B to the TIA-222-G Standard.

3.   Tower designed for a 111 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.   Weld together tower sections have flange connections.

9.   Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and AISC Specifications.

10.   Tower members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM A153 Standards.

11.   Welds are fabricated with ER-70S-6 electrodes.

12.   TOWER RATING: 41.2%
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  Tower Input Data    
 

 
The main tower is a 3x free standing tower with an overall height of 71.30 ft above the ground line. 
The base of the tower is set at an elevation of 51.30 ft above the ground line. 
The face width of the tower is 4.00 ft at the top and 4.00 ft at the base. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

 Tower is located in Fairfield County, Connecticut. 
 Basic wind speed of 111 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. 
 Weld together tower sections have flange connections.. 
 Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and AISC 

Specifications.. 
 Tower members are ''hot dipped'' galvanized in accordance with ASTM A123 and ASTM A153 Standards.. 
 Welds are fabricated with ER-70S-6 electrodes.. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in tower member design is 1. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  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   
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 Tower Section Geometry    
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Assembly 
Database 

Description Section 
Width  

 
ft

Number  
of  

Sections 

Section 
Length 

 
ft

T1 71.30-68.80  4.00 1 2.50
T2 68.80-63.80  4.00 1 5.00
T3 63.80-58.80  4.00 1 5.00
T4 58.80-53.80  4.00 1 5.00
T5 53.80-51.30  4.00 1 2.50

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Diagonal 
Spacing 

 
ft 

Bracing 
Type 

Has 
K Brace 

End 
Panels

Has  
Horizontals 

Top Girt 
Offset 

 
in

Bottom Girt 
Offset 

 
in 

T1 71.30-68.80 2.50 X Brace No No 0.0000 0.0000
T2 68.80-63.80 5.00 X Brace No No 0.0000 0.0000
T3 63.80-58.80 5.00 X Brace No No 0.0000 0.0000
T4 58.80-53.80 5.00 X Brace No No 0.0000 0.0000
T5 53.80-51.30 2.50 X Brace No No 0.0000 0.0000

 
 

 Tower Section Geometry (cont’d)   
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Tower 

 Elevation 
ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

Diagonal  
Size 

Diagonal 
Grade 

T1 71.30-68.80 Arbitrary Shape 3.5'' x 3.5'' x 1/4'' Bent Plate A36 
(36 ksi)

Single Angle L2x2x1/4 A36 
(36 ksi)

T2 68.80-63.80 Arbitrary Shape 3.5'' x 3.5'' x 1/4'' Bent Plate A36 
(36 ksi)

Single Angle L2x2x1/4 A36 
(36 ksi)

T3 63.80-58.80 Arbitrary Shape 3.5'' x 3.5'' x 1/4'' Bent Plate A36 
(36 ksi)

Single Angle L2x2x1/4 A36 
(36 ksi)

T4 58.80-53.80 Arbitrary Shape 3.5'' x 3.5'' x 1/4'' Bent Plate A36 
(36 ksi)

Single Angle L2x2x1/4 A36 
(36 ksi)

T5 53.80-51.30 Arbitrary Shape 3.5'' x 3.5'' x 1/4'' Bent Plate A36 
(36 ksi)

Single Angle L2x2x1/4 A36 
(36 ksi)

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Top Girt 
Type 

 

Top Girt  
Size 

 

Top Girt  
Grade 

Bottom Girt 
Type 

Bottom Girt  
Size 

Bottom Girt 
Grade 

T1 71.30-68.80 Equal Angle L2 1/2x2 1/2x1/4 A36 
(36 ksi)

Flat Bar  A36 
(36 ksi)

 
 
 

 Tower Section Geometry (cont’d)   
 

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

T1 71.30-68.80 0.00 0.0000 A36 
(36 ksi) 

1.03 1 1.02 36.0000 36.0000 36.0000 

T2 68.80-63.80 0.00 0.0000 A36 
(36 ksi) 

1.03 1 1.02 36.0000 36.0000 36.0000 

T3 63.80-58.80 0.00 0.0000 A36 
(36 ksi) 

1.03 1 1.02 36.0000 36.0000 36.0000 

T4 58.80-53.80 0.00 0.0000 A36 
(36 ksi) 

1.03 1 1.02 36.0000 36.0000 36.0000 

T5 53.80-51.30 0.00 0.0000 A36 
(36 ksi) 

1.03 1 1.02 36.0000 36.0000 36.0000 

 
 

 

 Tower Section Geometry (cont’d)   
 

   K Factors1 

Tower 
 Elevation 

 
 

ft 

Calc 
K 

Single 
Angles 

Calc 
K 

Solid 
Rounds 

Legs X 
Brace 
Diags 

X 
Y

K 
Brace 
Diags 

X 
Y

Single 
Diags 

 
X 
Y

Girts 
 
 

X 
Y

Horiz. 
 
 

X 
Y

Sec. 
Horiz. 

 
X 
Y 

Inner 
Brace 

 
X 
Y

T1 
71.30-68.80 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1
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   K Factors1 

Tower 
 Elevation 

 
 

ft 

Calc 
K 

Single 
Angles 

Calc 
K 

Solid 
Rounds 

Legs X 
Brace 
Diags 

X 
Y

K 
Brace 
Diags 

X 
Y

Single 
Diags 

 
X 
Y

Girts 
 
 

X 
Y

Horiz. 
 
 

X 
Y

Sec. 
Horiz. 

 
X 
Y 

Inner 
Brace 

 
X 
Y

T2 
68.80-63.80 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T3 
63.80-58.80 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T4 
58.80-53.80 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T5 
53.80-51.30 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

1Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to 
the overall length. 
 
 

 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal 

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in

U 
 

T1 71.30-68.80 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
T2 68.80-63.80 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
T3 63.80-58.80 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
T4 58.80-53.80 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
T5 53.80-51.30 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

 
 

 

 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
Climbing Ladder A No Af (CaAa) 71.30 - 51.30 1 1 0.2500 18.0000  7.90
HJ4-50 (1/2 AIR) A No Ar (CaAa) 67.30 - 51.30 1 1 0.5800 0.5800  0.25

2'' Trunk A No Ar (CaAa) 67.30 - 51.30 1 1 2.0000 2.0000  1.00
HJ4-50 (1/2 AIR) C No Ar (CaAa) 51.30 - 51.30 2 2 0.5800 0.5800  0.25

 
 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft

Total 
Number 

 CAAA 
 

ft2/ft

Weight 
 

plf 
LDF6-50A (1-1/4 

FOAM) 
B No CaAa (Out Of 

Face) 
67.30 - 51.30 12 No Ice 

1/2'' Ice 
1'' Ice

0.16 
0.25 
0.35

0.66 
1.91 
3.78 
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 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
T1 71.30-68.80 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

6.042 
0.000 
0.000

0.000 
0.000 
0.000

19.75 
0.00 
0.00

T2 68.80-63.80 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

12.986 
0.000 
0.000

0.000 
6.510 
0.000

43.88 
27.72 
0.00

T3 63.80-58.80 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

13.373 
0.000 
0.000

0.000 
9.300 
0.000

45.75 
39.60 
0.00

T4 58.80-53.80 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

13.373 
0.000 
0.000

0.000 
9.300 
0.000

45.75 
39.60 
0.00

T5 53.80-51.30 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

6.687 
0.000 
0.000

0.000 
4.650 
0.000

22.88 
19.80 
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 
T1 71.30-68.80 A 

B 
C 

1.617 0.000 
0.000 
0.000

0.000 
0.000 
0.000

6.483 
0.000 
0.000

0.000 
0.000 
0.000

92.27 
0.00 
0.00 

T2 68.80-63.80 A 
B 
C 

1.608 0.000 
0.000 
0.000

0.000 
0.000 
0.000

16.115 
0.000 
0.000

0.000 
20.020 
0.000

227.88 
300.61 

0.00 
T3 63.80-58.80 A 

B 
C 

1.596 0.000 
0.000 
0.000

0.000 
0.000 
0.000

17.435 
0.000 
0.000

0.000 
28.450 
0.000

244.88 
425.25 

0.00 
T4 58.80-53.80 A 

B 
C 

1.582 0.000 
0.000 
0.000

0.000 
0.000 
0.000

17.401 
0.000 
0.000

0.000 
28.288 
0.000

242.77 
420.74 

0.00 
T5 53.80-51.30 A 

B 
C 

1.571 0.000 
0.000 
0.000

0.000 
0.000 
0.000

8.687 
0.000 
0.000

0.000 
14.079 
0.000

120.54 
208.56 

0.00 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in

CPX 

Ice 
in

CPZ 

Ice 
in

T1 71.30-68.80 -1.8009 -1.0398 -2.6230 -1.5144
T2 68.80-63.80 0.7751 0.4475 1.9930 1.1506
T3 63.80-58.80 1.4223 0.8212 2.6485 1.5291
T4 58.80-53.80 1.4223 0.8212 2.6389 1.5236
T5 53.80-51.30 1.3752 0.7939 2.6659 1.5392

 
 
 



 
 
 

ttnnxxTToowweerr  
Job 

16963051A  

Page  

6 of 19 

Maser Consulting Connecticut 
331 Newman Springs Road, Suite 203 

Project 

Tower Analysis 

Date 

10:56:16 08/21/17  

Red Bank, NJ 
Phone: 732.383.1950  

FAX:  

Client 

AT&T 
Designed by 

tpandey 

 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T1 1 Climbing Ladder 68.80 - 71.30 0.6000 0.2913
T2 1 Climbing Ladder 63.80 - 68.80 0.6000 0.5585
T2 3 HJ4-50 (1/2 AIR) 63.80 - 67.30 0.6000 0.5585
T2 4 2" Trunk 63.80 - 67.30 0.6000 0.5585
T3 1 Climbing Ladder 58.80 - 63.80 0.6000 0.5600
T3 3 HJ4-50 (1/2 AIR) 58.80 - 63.80 0.6000 0.5600
T3 4 2" Trunk 58.80 - 63.80 0.6000 0.5600
T4 1 Climbing Ladder 53.80 - 58.80 0.6000 0.5617
T4 3 HJ4-50 (1/2 AIR) 53.80 - 58.80 0.6000 0.5617
T4 4 2" Trunk 53.80 - 58.80 0.6000 0.5617
T5 1 Climbing Ladder 51.30 - 53.80 0.6000 0.4560
T5 3 HJ4-50 (1/2 AIR) 51.30 - 53.80 0.6000 0.4560
T5 4 2" Trunk 51.30 - 53.80 0.6000 0.4560

 
 
 
 
 

   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 

Pirod 4' Side Mount Standoff 
(1) 

A Stand-Off 
Right 

0.00 
0.00 
0.00

0.0000 69.00 No Ice 
1/2'' Ice
1'' Ice

2.72 
4.91 
7.10

2.72 
4.91 
7.10 

50.00 
89.00 

128.00
Pirod 4' Side Mount Standoff 

(1) 
B Stand-Off 

Right 
0.00 
0.00 
0.00

0.0000 69.00 No Ice 
1/2'' Ice
1'' Ice

2.72 
4.91 
7.10

2.72 
4.91 
7.10 

50.00 
89.00 

128.00
Pirod 4' Side Mount Standoff 

(1) 
C Stand-Off 

Right 
0.00 
0.00 
0.00

0.0000 69.00 No Ice 
1/2'' Ice
1'' Ice

2.72 
4.91 
7.10

2.72 
4.91 
7.10 

50.00 
89.00 

128.00
27' Whip antenna C From Leg 0.00 

0.00 
11.00

0.0000 71.25 No Ice 
1/2'' Ice
1'' Ice

8.10 
10.83 
13.56

8.10 
10.83 
13.56 

30.00 
88.13 

146.26
Powerwave 7770 with mount 

pipe 
A Stand-Off 

Right 
5.00 
2.00 
0.00

0.0000 70.00 No Ice 
1/2'' Ice
1'' Ice

6.12 
6.63 
6.83

4.25 
5.01 
5.76 

55.38 
102.81 
150.00

Powerwave 7770 with mount 
pipe 

B Stand-Off 
Right 

5.00 
2.00 
0.00

0.0000 70.00 No Ice 
1/2'' Ice
1'' Ice

6.12 
6.63 
6.83

4.25 
5.01 
5.76 

55.38 
102.81 
150.00

Powerwave 7770 with mount 
pipe 

C Stand-Off 
Right 

5.00 
2.00 
0.00

0.0000 70.00 No Ice 
1/2'' Ice
1'' Ice

6.12 
6.63 
6.83

4.25 
5.01 
5.76 

55.38 
102.81 
150.00

80010798 A Stand-Off 
Right 

1.00 
0.00 
0.00

0.0000 70.00 No Ice 
1/2'' Ice
1'' Ice

10.69 
11.19 
11.71

5.69 
6.18 
6.67 

81.50 
142.68 
210.54

80010798 B Stand-Off 
Right 

1.00 
0.00 
0.00

0.0000 70.00 No Ice 
1/2'' Ice
1'' Ice

10.69 
11.19 
11.71

5.69 
6.18 
6.67 

81.50 
142.68 
210.54

80010798 C Stand-Off 1.00 0.0000 70.00 No Ice 10.69 5.69 81.50
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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 

Right 0.00 
0.00

1/2'' Ice
1'' Ice

11.19 
11.71

6.18 
6.67 

142.68 
210.54

HPA-65R-BUU-H6 with 
mount pipe 

A Stand-Off 
Right 

5.00 
-2.00 
0.00

0.0000 70.00 No Ice 
1/2'' Ice
1'' Ice

10.60 
11.27 
11.94

8.11 
9.30 
10.49 

76.55 
158.03 
239.51

HPA-65R-BUU-H6 with 
mount pipe 

B Stand-Off 
Right 

5.00 
-2.00 
0.00

0.0000 70.00 No Ice 
1/2'' Ice
1'' Ice

10.60 
11.27 
11.94

8.11 
9.30 
10.49 

76.55 
158.03 
239.51

HPA-65R-BUU-H6 with 
mount pipe 

C Stand-Off 
Right 

5.00 
-2.00 
0.00

0.0000 70.00 No Ice 
1/2'' Ice
1'' Ice

10.60 
11.27 
11.94

8.11 
9.30 
10.49 

76.55 
158.03 
239.51

(2) LGP21401 A Stand-Off 
Right 

1.00 
0.00 
0.00

0.0000 68.25 No Ice 
1/2'' Ice
1'' Ice

1.66 
1.82 
1.98

0.44 
0.54 
0.65 

35.00 
45.89 
59.04

(2) LGP21401 B Stand-Off 
Right 

1.00 
0.00 
0.00

0.0000 68.25 No Ice 
1/2'' Ice
1'' Ice

1.66 
1.82 
1.98

0.44 
0.54 
0.65 

35.00 
45.89 
59.04

(2) LGP21401 C Stand-Off 
Right 

1.00 
0.00 
0.00

0.0000 68.25 No Ice 
1/2'' Ice
1'' Ice

1.66 
1.82 
1.98

0.44 
0.54 
0.65 

35.00 
45.89 
59.04

RUSS 11 A From Face 1.00 
0.00 
0.00

0.0000 65.00 No Ice 
1/2'' Ice
1'' Ice

3.25 
3.49 
3.73

1.37 
1.55 
1.73 

50.70 
71.50 
92.30

RUSS 11 B From Face 1.00 
0.00 
0.00

0.0000 65.00 No Ice 
1/2'' Ice
1'' Ice

3.25 
3.49 
3.73

1.37 
1.55 
1.73 

50.70 
71.50 
92.30

RUSS 11 C From Face 1.00 
0.00 
0.00

0.0000 65.00 No Ice 
1/2'' Ice
1'' Ice

3.25 
3.49 
3.73

1.37 
1.55 
1.73 

50.70 
71.50 
92.30

RRUS B2 A From Face 1.00 
0.00 
0.00

0.0000 65.00 No Ice 
1/2'' Ice
1'' Ice

2.06 
2.24 
2.43

0.50 
0.61 
0.73 

22.00 
34.66 
49.78

RRUS B2 B From Face 1.00 
0.00 
0.00

0.0000 65.00 No Ice 
1/2'' Ice
1'' Ice

2.06 
2.24 
2.43

0.50 
0.61 
0.73 

22.00 
34.66 
49.78

RRUS B2 C From Face 1.00 
0.00 
0.00

0.0000 65.00 No Ice 
1/2'' Ice
1'' Ice

2.06 
2.24 
2.43

0.50 
0.61 
0.73 

22.00 
34.66 
49.78

DC6-48-60-18-8F B From Face 0.50 
0.00 
0.00

0.0000 65.00 No Ice 
1/2'' Ice
1'' Ice

1.29 
1.49 
1.69

1.29 
1.49 
1.69 

32.00 
47.38 
62.76

DC6-48-60-18-8F C From Face 0.50 
0.00 
0.00

0.0000 65.00 No Ice 
1/2'' Ice
1'' Ice

1.29 
1.49 
1.69

1.29 
1.49 
1.69 

32.00 
47.38 
62.76

RRUS 32 A From Face 1.00 
0.00 
0.00

0.0000 63.00 No Ice 
1/2'' Ice
1'' Ice

3.31 
3.56 
3.81

2.42 
2.64 
2.86 

92.00 
119.93 
151.47

RRUS 32 B From Face 1.00 
0.00 
0.00

0.0000 63.00 No Ice 
1/2'' Ice
1'' Ice

3.31 
3.56 
3.81

2.42 
2.64 
2.86 

92.00 
119.93 
151.47

RRUS 32 C From Face 1.00 
0.00 
0.00

0.0000 63.00 No Ice 
1/2'' Ice
1'' Ice

3.31 
3.56 
3.81

2.42 
2.64 
2.86 

92.00 
119.93 
151.47

RRUS 32 A From Face 1.00 
0.00 
0.00

0.0000 63.00 No Ice 
1/2'' Ice
1'' Ice

3.31 
3.56 
3.81

2.42 
2.64 
2.86 

92.00 
119.93 
151.47

RRUS 32 B From Face 1.00 0.0000 63.00 No Ice 3.31 2.42 92.00
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

0.00 
0.00

1/2'' Ice
1'' Ice

3.56 
3.81

2.64 
2.86 

119.93 
151.47

RRUS 32 C From Face 1.00 
0.00 
0.00

0.0000 63.00 No Ice 
1/2'' Ice
1'' Ice

3.31 
3.56 
3.81

2.42 
2.64 
2.86 

92.00 
119.93 
151.47

DBC0061F1V51-2 Twin Unit A Stand-Off 
Right 

1.00 
0.00 
0.00

0.0000 68.00 No Ice 
1/2'' Ice
1'' Ice

0.43 
0.51 
0.61

0.41 
0.50 
0.59 

18.30 
23.58 
30.39

DBC0061F1V51-2 Twin Unit B Stand-Off 
Right 

1.00 
0.00 
0.00

0.0000 68.00 No Ice 
1/2'' Ice
1'' Ice

0.43 
0.51 
0.61

0.41 
0.50 
0.59 

18.30 
23.58 
30.39

DBC0061F1V51-2 Twin Unit C Stand-Off 
Right 

1.00 
0.00 
0.00

0.0000 68.00 No Ice 
1/2'' Ice
1'' Ice

0.43 
0.51 
0.61

0.41 
0.50 
0.59 

18.30 
23.58 
30.39

 
 
 
 

 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 339.45  
Bracing Weight 609.08  
Total Member Self-Weight 948.53 97.37 -48.66 
Total Weight 3172.54 97.37 -48.66 
Wind 0 deg - No Ice  0.00 -3717.34 -48180.55 -48.66 -15.73
Wind 30 deg - No Ice  1781.07 -3084.90 -40321.49 -23384.50 90.32
Wind 60 deg - No Ice  3040.10 -1755.20 -22970.76 -40003.83 178.54
Wind 90 deg - No Ice  3562.14 0.00 97.37 -46720.34 224.44
Wind 120 deg - No Ice  3219.31 1858.67 24236.34 -41858.57 207.01
Wind 150 deg - No Ice  1781.07 3084.90 40516.23 -23384.50 134.12
Wind 180 deg - No Ice  0.00 3510.41 46233.64 -48.66 28.48
Wind 210 deg - No Ice  -1781.07 3084.90 40516.23 23287.18 -90.32
Wind 240 deg - No Ice  -3219.31 1858.67 24236.34 41761.26 -191.28
Wind 270 deg - No Ice  -3562.14 0.00 97.37 46623.02 -224.44
Wind 300 deg - No Ice  -3040.10 -1755.20 -22970.76 39906.52 -207.01
Wind 330 deg - No Ice  -1781.07 -3084.90 -40321.49 23287.18 -134.12
Member Ice 2124.88  
Total Weight Ice 11187.64 1311.71 -1398.58 
Wind 0 deg - Ice  0.00 -1076.92 -10983.80 -1398.58 102.09
Wind 30 deg - Ice  521.59 -903.42 -9034.38 -7371.89 137.08
Wind 60 deg - Ice  893.68 -515.96 -4603.46 -11643.95 138.47
Wind 90 deg - Ice  1043.18 0.00 1311.71 -13345.21 105.48
Wind 120 deg - Ice  932.64 538.46 7459.47 -12046.81 42.66
Wind 150 deg - Ice  521.59 903.42 11657.80 -7371.89 -31.59
Wind 180 deg - Ice  0.00 1031.93 13142.05 -1398.58 -95.81
Wind 210 deg - Ice  -521.59 903.42 11657.80 4574.74 -137.08
Wind 240 deg - Ice  -932.64 538.46 7459.47 9249.65 -144.75
Wind 270 deg - Ice  -1043.18 0.00 1311.71 10548.06 -105.48
Wind 300 deg - Ice  -893.68 -515.96 -4603.46 8846.80 -42.66
Wind 330 deg - Ice  -521.59 -903.42 -9034.38 4574.74 31.59
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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
Total Weight 3172.54 97.37 -48.66 
Wind 0 deg - Service  0.00 -1086.15 -14044.93 14.14 -4.60
Wind 30 deg - Service  520.40 -901.36 -11748.63 -6804.22 26.39
Wind 60 deg - Service  888.27 -512.84 -6679.02 -11660.12 52.17
Wind 90 deg - Service  1040.80 0.00 61.12 -13622.58 65.58
Wind 120 deg - Service  940.63 543.07 7114.14 -12202.05 60.49
Wind 150 deg - Service  520.40 901.36 11870.86 -6804.22 39.19
Wind 180 deg - Service  0.00 1025.68 13541.40 14.14 8.32
Wind 210 deg - Service  -520.40 901.36 11870.86 6832.50 -26.39
Wind 240 deg - Service  -940.63 543.07 7114.14 12230.33 -55.89
Wind 270 deg - Service  -1040.80 0.00 61.12 13650.87 -65.58
Wind 300 deg - Service  -888.27 -512.84 -6679.02 11688.41 -60.49
Wind 330 deg - Service  -520.40 -901.36 -11748.63 6832.50 -39.19

 
 
 

 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 
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Comb. 
No. 

Description 

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 
T1 71.3 - 68.8 Leg Max Tension 23 557.62 -123.59 -7.68 

      Max. Compression 35 -1842.93 -7.39 4.64 
      Max. Mx 6 413.73 228.32 -0.28 
      Max. My 12 -434.26 0.23 382.18 
      Max. Vy 18 -349.40 128.64 2.82 
      Max. Vx 12 -408.89 0.00 0.00 
    Diagonal Max Tension 14 469.69 0.00 0.00 
      Max. Compression 3 -445.70 0.00 0.00 
      Max. Mx 35 170.62 -6.64 0.02 
      Max. My 14 -341.02 1.50 -0.82 
      Max. Vy 34 -15.01 5.47 -0.08 
      Max. Vx 14 0.35 0.00 0.00 
    Top Girt Max Tension 11 183.72 0.00 0.00 
      Max. Compression 29 -250.37 0.00 0.00 
      Max. Mx 26 -229.62 -30.28 0.00 
      Max. My 10 -126.05 0.00 -0.00 
      Max. Vy 26 30.28 0.00 0.00 
      Max. Vx 10 0.00 0.00 0.00 

T2 68.8 - 63.8 Leg Max Tension 23 2585.00 -123.59 -7.68 
      Max. Compression 18 -3638.19 95.23 -9.32 
      Max. Mx 18 -3396.63 128.64 2.82 
      Max. My 20 -646.54 0.40 -503.30 
      Max. Vy 18 109.10 128.64 2.82 
      Max. Vx 16 -238.83 0.45 489.55 
    Diagonal Max Tension 5 1319.00 0.00 0.00 
      Max. Compression 4 -1369.48 0.00 0.00 
      Max. Mx 34 -149.06 13.82 -0.22 
      Max. My 3 -1297.88 -4.51 1.75 
      Max. Vy 34 -16.95 13.82 -0.22 
      Max. Vx 3 0.55 -4.51 1.75 

T3 63.8 - 58.8 Leg Max Tension 15 6518.17 -87.31 -10.69 
      Max. Compression 10 -8449.90 55.82 4.18 
      Max. Mx 18 -8199.02 95.23 -9.32 
      Max. My 12 -1081.99 -1.75 -2519.66 
      Max. Vy 10 137.28 95.20 4.59 
      Max. Vx 16 -461.25 -1.76 2504.40 
    Diagonal Max Tension 20 1860.25 0.00 0.00 
      Max. Compression 21 -1829.28 0.00 0.00 
      Max. Mx 18 1627.53 15.81 -1.80 
      Max. My 8 -1816.23 -10.04 -2.93 
      Max. Vy 31 -15.71 10.16 -0.44 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb.

Axial 
 

lb

Major Axis 
Moment 

lb-ft

Minor Axis 
Moment 

lb-ft 
      Max. Vx 8 -0.92 0.00 0.00 

T4 58.8 - 53.8 Leg Max Tension 15 11347.84 -52.08 -7.16 
      Max. Compression 10 -13776.09 68.54 -5.99 
      Max. Mx 31 -5101.78 123.64 18.87 
      Max. My 12 -1120.28 -0.46 -2945.20 
      Max. Vy 31 -43.18 123.64 18.87 
      Max. Vx 4 124.85 -0.42 -2920.74 
    Diagonal Max Tension 23 2606.44 0.00 0.00 
      Max. Compression 10 -2805.89 0.00 0.00 
      Max. Mx 31 -111.69 31.12 0.23 
      Max. My 12 -2466.89 -12.92 -3.08 
      Max. Vy 31 -22.16 31.12 0.23 
      Max. Vx 12 0.96 -12.92 -3.08 

T5 53.8 - 51.3 Leg Max Tension 15 17376.15 -62.68 -7.54 
      Max. Compression 10 -20389.81 -0.00 -0.00 
      Max. Mx 31 -7637.31 123.64 18.87 
      Max. My 12 -1242.89 -0.46 -2945.20 
      Max. Vy 31 51.87 123.64 18.87 
      Max. Vx 12 -1190.55 -0.46 -2945.20 
    Diagonal Max Tension 8 2940.10 0.00 0.00 
      Max. Compression 10 -3076.93 0.00 0.00 
      Max. Mx 31 -128.78 -40.56 -0.46 
      Max. My 12 -2823.90 -16.61 -3.10 
      Max. Vy 31 -29.56 0.00 0.00 
      Max. Vx 12 1.32 -13.65 -3.10 
    

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
lb 

Horizontal, X 
lb 

Horizontal, Z 
lb 

Leg C Max. Vert 18 23585.43 3885.44 -2189.50
  Max. Hx 18 23585.43 3885.44 -2189.50
  Max. Hz 6 -20052.93 -3692.35 2086.77
  Min. Vert 7 -20366.95 -3692.09 2086.26
  Min. Hx 6 -20052.93 -3692.35 2086.77
  Min. Hz 19 23263.76 3885.24 -2190.10

Leg B Max. Vert 10 23614.64 -3888.32 -2188.28
  Max. Hx 23 -20345.06 3694.56 2079.12
  Max. Hz 22 -20023.73 3694.54 2079.16
  Min. Vert 23 -20345.06 3694.56 2079.12
  Min. Hx 10 23614.64 -3888.32 -2188.28
  Min. Hz 11 23285.66 -3887.85 -2188.40

Leg A Max. Vert 2 23549.40 -2.51 4457.31
  Max. Hx 8 1235.09 546.51 -2.97
  Max. Hz 3 23236.74 -2.78 4458.01
  Min. Vert 15 -20393.97 7.21 -4242.33
  Min. Hx 21 926.29 -544.33 -1.99
  Min. Hz 14 -20088.88 7.99 -4243.59
   

 
 

 Tower Mast Reaction Summary    
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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
Dead Only 3172.54 0.00 -0.00 97.37 -48.66 0.00
1.2 Dead+1.6 Wind 0 deg - No 
Ice 

3807.04 0.00 -5947.74 -77181.51 -58.38 -25.19

0.9 Dead+1.6 Wind 0 deg - No 
Ice 

2855.28 0.00 -5947.74 -77197.43 -43.78 -25.20

1.2 Dead+1.6 Wind 30 deg - No 
Ice 

3807.04 2849.71 -4935.85 -64598.14 -37421.18 144.70

0.9 Dead+1.6 Wind 30 deg - No 
Ice 

2855.28 2849.71 -4935.85 -64616.21 -37400.11 144.66

1.2 Dead+1.6 Wind 60 deg - No 
Ice 

3806.96 4864.11 -2808.05 -36817.41 -64031.11 285.73

0.9 Dead+1.6 Wind 60 deg - No 
Ice 

2855.21 4863.91 -2808.42 -36840.25 -64005.02 285.24

1.2 Dead+1.6 Wind 90 deg - No 
Ice 

3807.04 5699.42 -0.00 117.50 -74784.73 359.13

0.9 Dead+1.6 Wind 90 deg - No 
Ice 

2855.28 5699.42 -0.00 88.25 -74757.20 359.11

1.2 Dead+1.6 Wind 120 deg - 
No Ice 

3807.04 5150.90 2973.87 38766.25 -67000.81 331.39

0.9 Dead+1.6 Wind 120 deg - 
No Ice 

2855.28 5150.90 2973.87 38730.32 -66974.65 331.37

1.2 Dead+1.6 Wind 150 deg - 
No Ice 

3807.04 2849.71 4935.85 64831.61 -37421.95 214.74

0.9 Dead+1.6 Wind 150 deg - 
No Ice 

2855.28 2849.71 4935.85 64791.17 -37400.88 214.71

1.2 Dead+1.6 Wind 180 deg - 
No Ice 

3807.04 -0.41 5616.65 73985.93 -58.24 45.93

0.9 Dead+1.6 Wind 180 deg - 
No Ice 

2855.21 0.21 5616.47 73943.70 -43.81 44.99

1.2 Dead+1.6 Wind 210 deg - 
No Ice 

3807.04 -2849.71 4935.85 64831.59 37305.11 -144.70

0.9 Dead+1.6 Wind 210 deg - 
No Ice 

2855.28 -2849.71 4935.85 64791.15 37313.26 -144.66

1.2 Dead+1.6 Wind 240 deg - 
No Ice 

3807.04 -5150.90 2973.87 38766.22 66883.98 -306.20

0.9 Dead+1.6 Wind 240 deg - 
No Ice 

2855.28 -5150.90 2973.87 38730.30 66887.04 -306.17

1.2 Dead+1.6 Wind 270 deg - 
No Ice 

3807.04 -5699.42 0.00 117.47 74667.92 -359.13

0.9 Dead+1.6 Wind 270 deg - 
No Ice 

2855.28 -5699.42 0.00 88.23 74669.60 -359.11

1.2 Dead+1.6 Wind 300 deg - 
No Ice 

3806.96 -4864.11 -2808.05 -36817.44 63914.32 -331.21

0.9 Dead+1.6 Wind 300 deg - 
No Ice 

2855.21 -4863.91 -2808.42 -36840.27 63917.43 -330.73

1.2 Dead+1.6 Wind 330 deg - 
No Ice 

3807.04 -2849.71 -4935.85 -64598.16 37304.41 -214.74

0.9 Dead+1.6 Wind 330 deg - 
No Ice 

2855.28 -2849.71 -4935.85 -64616.22 37312.54 -214.71

1.2 Dead+1.0 Ice+1.0 Temp 11822.15 -0.00 -0.00 1332.74 -1409.65 0.00
1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp 

11822.15 -0.00 -1076.92 -10982.46 -1409.70 102.23

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

11822.15 521.59 -903.42 -9030.28 -7393.80 137.17

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

11822.15 893.68 -515.96 -4591.98 -11673.42 138.64

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

11822.15 1043.18 -0.00 1333.72 -13377.24 105.63

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

11822.15 932.64 538.46 7490.89 -12075.31 42.74

1.2 Dead+1.0 Wind 150 11822.15 521.59 903.42 11697.43 -7393.73 -31.62
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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
deg+1.0 Ice+1.0 Temp 
1.2 Dead+1.0 Wind 180 
deg+1.0 Ice+1.0 Temp 

11822.15 -0.00 1031.93 13184.90 -1410.08 -95.91

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

11822.15 -521.59 903.42 11697.66 4573.30 -137.36

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

11822.15 -932.64 538.46 7490.82 9255.85 -144.96

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

11822.15 -1043.18 -0.00 1335.02 10555.97 -105.61

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

11822.15 -893.68 -515.96 -4591.77 8853.00 -42.71

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

11822.15 -521.59 -903.42 -9030.55 4571.67 31.74

Dead+Wind 0 deg - Service 3172.54 0.00 -1086.15 -14016.64 -48.66 -4.59
Dead+Wind 30 deg - Service 3172.54 520.40 -901.36 -11718.21 -6870.56 26.39
Dead+Wind 60 deg - Service 3172.54 888.27 -512.84 -6646.19 -11728.98 52.18
Dead+Wind 90 deg - Service 3172.54 1040.80 -0.00 97.34 -13692.25 65.60
Dead+Wind 120 deg - Service 3172.54 940.63 543.07 7154.48 -12271.82 60.49
Dead+Wind 150 deg - Service 3172.54 520.40 901.36 11913.20 -6870.35 39.18
Dead+Wind 180 deg - Service 3172.54 0.00 1025.68 13584.69 -48.66 8.31
Dead+Wind 210 deg - Service 3172.54 -520.40 901.36 11913.19 6773.02 -26.39
Dead+Wind 240 deg - Service 3172.54 -940.63 543.07 7154.47 12174.48 -55.90
Dead+Wind 270 deg - Service 3172.54 -1040.80 -0.00 97.34 13594.92 -65.60
Dead+Wind 300 deg - Service 3172.54 -888.27 -512.84 -6646.19 11631.65 -60.50
Dead+Wind 330 deg - Service 3172.54 -520.40 -901.36 -11718.21 6773.25 -39.19

  
 

 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 -3172.54 -0.00 -0.00 3172.54 0.00 0.000%
2 0.00 -3807.04 -5947.74 -0.00 3807.04 5947.74 0.000%
3 0.00 -2855.28 -5947.74 -0.00 2855.28 5947.74 0.000%
4 2849.71 -3807.04 -4935.85 -2849.71 3807.04 4935.85 0.000%
5 2849.71 -2855.28 -4935.85 -2849.71 2855.28 4935.85 0.000%
6 4864.16 -3807.04 -2808.33 -4864.11 3806.96 2808.05 0.004%
7 4864.16 -2855.28 -2808.33 -4863.91 2855.21 2808.42 0.004%
8 5699.42 -3807.04 -0.00 -5699.42 3807.04 0.00 0.000%
9 5699.42 -2855.28 -0.00 -5699.42 2855.28 0.00 0.000%
10 5150.90 -3807.04 2973.87 -5150.90 3807.04 -2973.87 0.000%
11 5150.90 -2855.28 2973.87 -5150.90 2855.28 -2973.87 0.000%
12 2849.71 -3807.04 4935.85 -2849.71 3807.04 -4935.85 0.000%
13 2849.71 -2855.28 4935.85 -2849.71 2855.28 -4935.85 0.000%
14 0.00 -3807.04 5616.65 0.41 3807.04 -5616.65 0.006%
15 0.00 -2855.28 5616.65 -0.21 2855.21 -5616.47 0.005%
16 -2849.71 -3807.04 4935.85 2849.71 3807.04 -4935.85 0.000%
17 -2849.71 -2855.28 4935.85 2849.71 2855.28 -4935.85 0.000%
18 -5150.90 -3807.04 2973.87 5150.90 3807.04 -2973.87 0.000%
19 -5150.90 -2855.28 2973.87 5150.90 2855.28 -2973.87 0.000%
20 -5699.42 -3807.04 -0.00 5699.42 3807.04 -0.00 0.000%
21 -5699.42 -2855.28 0.00 5699.42 2855.28 -0.00 0.000%
22 -4864.16 -3807.04 -2808.33 4864.11 3806.96 2808.05 0.004%
23 -4864.16 -2855.28 -2808.33 4863.91 2855.21 2808.42 0.004%
24 -2849.71 -3807.04 -4935.85 2849.71 3807.04 4935.85 0.000%
25 -2849.71 -2855.28 -4935.85 2849.71 2855.28 4935.85 0.000%
26 -0.00 -11822.15 -0.00 0.00 11822.15 0.00 0.000%
27 -0.00 -11822.15 -1076.92 0.00 11822.15 1076.92 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

28 521.59 -11822.15 -903.42 -521.59 11822.15 903.42 0.000%
29 893.68 -11822.15 -515.96 -893.68 11822.15 515.96 0.000%
30 1043.18 -11822.15 -0.00 -1043.18 11822.15 0.00 0.000%
31 932.64 -11822.15 538.46 -932.64 11822.15 -538.46 0.000%
32 521.59 -11822.15 903.42 -521.59 11822.15 -903.42 0.000%
33 -0.00 -11822.15 1031.93 0.00 11822.15 -1031.93 0.000%
34 -521.59 -11822.15 903.42 521.59 11822.15 -903.42 0.000%
35 -932.64 -11822.15 538.46 932.64 11822.15 -538.46 0.000%
36 -1043.18 -11822.15 -0.00 1043.18 11822.15 0.00 0.000%
37 -893.68 -11822.15 -515.96 893.68 11822.15 515.96 0.000%
38 -521.59 -11822.15 -903.42 521.59 11822.15 903.42 0.000%
39 0.00 -3172.54 -1086.15 -0.00 3172.54 1086.15 0.000%
40 520.40 -3172.54 -901.36 -520.40 3172.54 901.36 0.000%
41 888.27 -3172.54 -512.84 -888.27 3172.54 512.84 0.000%
42 1040.80 -3172.54 -0.00 -1040.80 3172.54 0.00 0.000%
43 940.63 -3172.54 543.07 -940.63 3172.54 -543.07 0.000%
44 520.40 -3172.54 901.36 -520.40 3172.54 -901.36 0.000%
45 0.00 -3172.54 1025.68 -0.00 3172.54 -1025.68 0.000%
46 -520.40 -3172.54 901.36 520.40 3172.54 -901.36 0.000%
47 -940.63 -3172.54 543.07 940.63 3172.54 -543.07 0.000%
48 -1040.80 -3172.54 -0.00 1040.80 3172.54 0.00 0.000%
49 -888.27 -3172.54 -512.84 888.27 3172.54 512.84 0.000%
50 -520.40 -3172.54 -901.36 520.40 3172.54 901.36 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 0.00000001
3 Yes 4 0.00000001 0.00000001
4 Yes 4 0.00000001 0.00000001
5 Yes 4 0.00000001 0.00000001
6 Yes 4 0.00000001 0.00000001
7 Yes 4 0.00000001 0.00000001
8 Yes 4 0.00000001 0.00000001
9 Yes 4 0.00000001 0.00000001
10 Yes 4 0.00000001 0.00000001
11 Yes 4 0.00000001 0.00000001
12 Yes 4 0.00000001 0.00000001
13 Yes 4 0.00000001 0.00000001
14 Yes 4 0.00000001 0.00000001
15 Yes 4 0.00000001 0.00000001
16 Yes 4 0.00000001 0.00000001
17 Yes 4 0.00000001 0.00000001
18 Yes 4 0.00000001 0.00000001
19 Yes 4 0.00000001 0.00000001
20 Yes 4 0.00000001 0.00000001
21 Yes 4 0.00000001 0.00000001
22 Yes 4 0.00000001 0.00000001
23 Yes 4 0.00000001 0.00000001
24 Yes 4 0.00000001 0.00000001
25 Yes 4 0.00000001 0.00000001
26 Yes 4 0.00000001 0.00000001
27 Yes 4 0.00000001 0.00000001
28 Yes 4 0.00000001 0.00000001
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29 Yes 4 0.00000001 0.00000001
30 Yes 4 0.00000001 0.00000001
31 Yes 4 0.00000001 0.00000001
32 Yes 4 0.00000001 0.00000001
33 Yes 4 0.00000001 0.00000001
34 Yes 4 0.00000001 0.00000001
35 Yes 4 0.00000001 0.00000001
36 Yes 4 0.00000001 0.00000001
37 Yes 4 0.00000001 0.00000001
38 Yes 4 0.00000001 0.00000001
39 Yes 4 0.00000001 0.00000001
40 Yes 4 0.00000001 0.00000001
41 Yes 4 0.00000001 0.00000001
42 Yes 4 0.00000001 0.00000001
43 Yes 4 0.00000001 0.00000001
44 Yes 4 0.00000001 0.00000001
45 Yes 4 0.00000001 0.00000001
46 Yes 4 0.00000001 0.00000001
47 Yes 4 0.00000001 0.00000001
48 Yes 4 0.00000001 0.00000001
49 Yes 4 0.00000001 0.00000001
50 Yes 4 0.00000001 0.00000001

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

T1 71.3 - 68.8 0.052 43 0.0159 0.0010
T2 68.8 - 63.8 0.044 43 0.0157 0.0009
T3 63.8 - 58.8 0.027 43 0.0142 0.0006
T4 58.8 - 53.8 0.012 43 0.0107 0.0004
T5 53.8 - 51.3 0.002 43 0.0046 0.0001

   

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb.

Deflection 
 

in

Tilt 
 
°

Twist 
 
°

Radius of 
Curvature 

ft 
71.25 27' Whip antenna 43 0.052 0.0159 0.0010 366551
70.00 Powerwave 7770 with mount pipe 43 0.048 0.0158 0.0009 366551
69.00 Pirod 4' Side Mount Standoff (1) 43 0.045 0.0157 0.0009 366551
68.25 (2) LGP21401 43 0.042 0.0156 0.0008 366551
68.00 DBC0061F1V51-2 Twin Unit 43 0.041 0.0156 0.0008 366551
65.00 RUSS 11 43 0.031 0.0148 0.0007 207738
63.00 RRUS 32 43 0.025 0.0138 0.0006 119169

  
 
 

 Maximum Tower Deflections - Design Wind   
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Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

T1 71.3 - 68.8 0.286 10 0.0866 0.0054
T2 68.8 - 63.8 0.240 10 0.0855 0.0048
T3 63.8 - 58.8 0.148 10 0.0777 0.0034
T4 58.8 - 53.8 0.067 10 0.0583 0.0020
T5 53.8 - 51.3 0.013 10 0.0251 0.0006

   

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb.

Deflection 
 

in

Tilt 
 
°

Twist 
 
°

Radius of 
Curvature 

ft 
71.25 27' Whip antenna 10 0.285 0.0866 0.0054 70063
70.00 Powerwave 7770 with mount pipe 10 0.262 0.0861 0.0051 70063
69.00 Pirod 4' Side Mount Standoff (1) 10 0.244 0.0856 0.0048 70063
68.25 (2) LGP21401 10 0.230 0.0850 0.0046 70063
68.00 DBC0061F1V51-2 Twin Unit 10 0.225 0.0848 0.0046 70063
65.00 RUSS 11 10 0.170 0.0805 0.0037 38895
63.00 RRUS 32 10 0.134 0.0754 0.0032 22038

  
 
 

 Compression Checks   
 

 

 Leg Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn

T1 71.3 - 68.8 3.5'' x 3.5'' x 1/4'' Bent Plate 2.50 2.50 35.0 
K=1.00 

1.6300 -1842.93 49509.60 0.037 1  

T2 68.8 - 63.8 3.5'' x 3.5'' x 1/4'' Bent Plate 5.00 5.00 70.0 
K=1.00 

1.6300 -3638.19 40790.70 0.089 1  

T3 63.8 - 58.8 3.5'' x 3.5'' x 1/4'' Bent Plate 5.00 5.00 70.0 
K=1.00 

1.6300 -8449.90 40790.70 0.207 1  

T4 58.8 - 53.8 3.5'' x 3.5'' x 1/4'' Bent Plate 5.00 5.00 70.0 
K=1.00 

1.6300 -13776.10 40790.70 0.338 1  

T5 53.8 - 51.3 3.5'' x 3.5'' x 1/4'' Bent Plate 2.50 2.50 35.0 
K=1.00 

1.6300 -20389.80 49509.60 0.412 1  

        

 
1 P u  / Pn controls 
 
 

 Diagonal Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn

T1 71.3 - 68.8 L2x2x1/4 4.72 2.19 80.3 
K=1.20 

0.9380 -445.70 21638.00 0.021 1  

T2 68.8 - 63.8 L2x2x1/4 6.40 2.97 98.3 
K=1.08 

0.9380 -1369.48 18269.80 0.075 1  

T3 63.8 - 58.8 L2x2x1/4 6.40 2.97 98.3 
K=1.08 

0.9380 -1829.28 18269.80 0.100 1  

T4 58.8 - 53.8 L2x2x1/4 6.40 2.97 98.3 
K=1.08 

0.9380 -2805.89 18269.80 0.154 1  

T5 53.8 - 51.3 L2x2x1/4 4.72 2.19 80.3 
K=1.20 

0.9380 -3076.93 21638.00 0.142 1  

        

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn

T1 71.3 - 68.8 L2 1/2x2 1/2x1/4 4.00 3.71 105.3 
K=1.16 

1.1900 -250.37 21503.40 0.012 1  

        

 
1 P u  / Pn controls 
 
 

 Tension Checks   
 

 

 Leg Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn

T1 71.3 - 68.8 3.5'' x 3.5'' x 1/4'' Bent Plate 2.50 2.50 35.0 1.6300 557.62 52812.00 0.011 1  

T2 68.8 - 63.8 3.5'' x 3.5'' x 1/4'' Bent Plate 5.00 5.00 70.0 1.6300 2585.00 52812.00 0.049 1  

T3 63.8 - 58.8 3.5'' x 3.5'' x 1/4'' Bent Plate 5.00 5.00 70.0 1.6300 6518.17 52812.00 0.123 1  

T4 58.8 - 53.8 3.5'' x 3.5'' x 1/4'' Bent Plate 5.00 5.00 70.0 1.6300 11347.80 52812.00 0.215 1  

T5 53.8 - 51.3 3.5'' x 3.5'' x 1/4'' Bent Plate 2.50 2.50 35.0 1.6300 17376.20 52812.00 0.329 1  

        

 
1 P u  / Pn controls 
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 Diagonal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn

T1 71.3 - 68.8 L2x2x1/4 4.72 2.19 43.1 0.9380 469.68 30391.20 0.015 1  

T2 68.8 - 63.8 L2x2x1/4 6.40 2.97 58.5 0.9380 1319.00 30391.20 0.043 1  

T3 63.8 - 58.8 L2x2x1/4 6.40 2.97 58.5 0.9380 1860.25 30391.20 0.061 1  

T4 58.8 - 53.8 L2x2x1/4 6.40 2.97 58.5 0.9380 2606.44 30391.20 0.086 1  

T5 53.8 - 51.3 L2x2x1/4 4.72 2.19 43.1 0.9380 2940.10 30391.20 0.097 1  

        

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn

T1 71.3 - 68.8 L2 1/2x2 1/2x1/4 4.00 3.71 57.9 1.1900 183.73 38556.00 0.005 1  

        

 
1 P u  / Pn controls 
 
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
lb 

øPallow 

lb 
% 

Capacity 
Pass 
Fail 

T1 71.3 - 68.8 Leg 3.5'' x 3.5'' x 1/4'' Bent Plate 1 -1842.93 49509.60 3.7 Pass 
    Diagonal L2x2x1/4 11 -445.70 21638.00 2.1 Pass 
    Top Girt L2 1/2x2 1/2x1/4 5 -250.37 21503.40 1.2 Pass 

T2 68.8 - 63.8 Leg 3.5'' x 3.5'' x 1/4'' Bent Plate 13 -3638.19 40790.70 8.9 Pass 
    Diagonal L2x2x1/4 20 -1369.48 18269.80 7.5 Pass 

T3 63.8 - 58.8 Leg 3.5'' x 3.5'' x 1/4'' Bent Plate 23 -8449.90 40790.70 20.7 Pass 
    Diagonal L2x2x1/4 25 -1829.28 18269.80 10.0 Pass 

T4 58.8 - 53.8 Leg 3.5'' x 3.5'' x 1/4'' Bent Plate 32 -13776.10 40790.70 33.8 Pass 
    Diagonal L2x2x1/4 35 -2805.89 18269.80 15.4 Pass 

T5 53.8 - 51.3 Leg 3.5'' x 3.5'' x 1/4'' Bent Plate 41 -20389.80 49509.60 41.2 Pass 
    Diagonal L2x2x1/4 44 -3076.93 21638.00 14.2 Pass 
       Summary 
      Leg (T5) 41.2 Pass 
            Diagonal 

(T4) 
15.4 Pass  

            Top Girt 
(T1) 

1.2 Pass  

     RATING = 41.2 Pass  
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