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Introduction 
 

Infinigy Engineering has been requested to perform a structural analysis on the existing 160’ 
Utility Tower Guyed Tower. All supporting documents have been obtained from the client 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 
 
Construction Drawings Bay State Design Job # 3012.001, dated January 25, 2011 
Previous Analysis Bay State Design Job # 3012.001, dated January 25, 2011 
Previous Analysis Armor Tower, dated May 30, 2012 
Proposed Loading RFDS, dated May 13, 2014 

 
Analysis Code Requirements 
 
Wind Speed 100 mph (3-Second Gust) 
Wind Speed w/ ice 50 mph (3-Second Gust) w/ 3/4” ice 
TIA Revision ANSI/TIA-222-G 
Adopted IBC 2003 IBC w/ 2005 CT Supplement & 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 
Structural Engineer I 
2255 Sewell Mill Road | Marietta, GA 30062 
M: 770.363.1290  |  O: 678.444.4463 
crobertson@infinigy.com | www.infinigy.com 

 
 
 
 
 
 
 

mailto:crobertson@infinigy.com
https://webmail.infinigy.com/owa/redir.aspx?C=ff79cf777bd74c0494ed87c426712adb&URL=http%3a%2f%2fwww.infinigy.com
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Existing and Reserved Loading 
 

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

Lines Carrier 

160.0 2 20’ Omni Pipe -- -- 
2 15’ Omni Pipe -- 

146.0 2 Andrew VHLP2 Sector 
Frames 

(2) 1/2" 
(1) 2” 

Conduit 
ClearWire 

135.0 

3 Antel BXA-171063-12CF 

Sector 
Frames 

(3) 1/2" 
(3) 7/8” 

(18) 1-5/8” 
Verizon 

3 Antel LPA-70063-4CF 
4 Swedcom SC-E 6014 Rev2 
2 Antel LPA-80080/6CF 
2 Swedcom SLCP 2x6014 

126.0 

3 AM-X-CD-16-65-00T-RET 
Sector 
Frames 

(12) 1-1/4” 
(3) 3” 

Conduit 
AT&T 6 SBNH-1D6565C 

6 Ericsson RRUS-11 
6 TMA 

52.0 1 20’ Dipole Pipe (1) 1/2" -- 
  

Proposed Loading 
 

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

Lines Carrier 

146.0 

3 RFS APXVSPP18-C-A20 

Sector 
Frames 

(4) 1-1/4” 
Hybriflex Sprint 

3 RFS APXVTM14-ALUI20 
3 TD-RRH8x20-25 
3 ALU 800 RRH 
3 ALU 1900 RRH 

*Stack lines as illustrated in the documents below 
 
Structure Usages 

 
 

 
 
 
 
 
 
 

 
 
 
 
 

Leg (T11) 57.8 Pass  
Diagonal (T4) 69.2 Pass  

Horizontal (T1) 21.8 Pass  
Top Girt (T11) 23.6 Pass  

Bottom Girt (T10) 23.4 Pass  
Guy A (T4) 62.3 Pass  
Guy B (T4) 62.4 Pass  
Guy C (T4) 62.4 Pass  

Top Guy Pull-Off (T4) 28.2 Pass  
Torque Arm Top (T1) 8.4 Pass  

Torque Arm Bottom (T1) 22.2 Pass  
Bolt Checks 27.7 Pass  
RATING = 69.2 Pass  
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Foundation Reactions 
 

Reaction Data Design 
Reactions 

Design 
Reactions x 1.35 

Analysis 
Reactions Result 

Base Compression (kip) -- -- 104.4 -- 
Base Shear (kip) -- -- 0.9 -- 
Anchor Uplift (kip) -- -- 31.5 -- 
Anchor Shear (kip) -- -- 29.0 -- 

* Design reactions are multiplied by 1.35 per ANSI/TIA-222-G 15.5.1 
 

The existing foundation was not evaluated because no information was made available at the 
time of this analysis. 

 
Deflection, Twist, and Sway 

  
Antenna Elevation (ft) Deflection (in) Twist (o) Sway (o) 

146.0 1.61 0.14 0.02 
*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.  

 
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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TYPE TYPEELEVATION ELEVATION

 20' Omni  160
 20' Omni  160
 15' Omni  160
 15' Omni  160
 6' Dipole  160
 TD-RRH8X20  146
 APXVSPP18-C-A20  146
 APXVSPP18-C-A20  146
 APXVSPP18-C-A20  146
 800 MHz w/ Notch Filter  146
 800 MHz w/ Notch Filter  146
 800 MHz w/ Notch Filter  146
 1900 MHz RRH  146
 1900 MHz RRH  146
 1900 MHz RRH  146
 APXVTM14-C-120  146
 APXVTM14-C-120  146
 APXVTM14-C-120  146
 TD-RRH8X20  146
 TD-RRH8X20  146
 Angle Sector Frame  146
 Angle Sector Frame  146
 Angle Sector Frame  146
 VHLP2 (ClearWire)  146
 VHLP2 (ClearWire)  146
 BXA-171063-12CF  135
 LPA-70063-4CF  135

 SLCP 2x6014  135
 SLCP 2x6014  135
 (2) LPA-80080/6CF  135
 (2) SC-E 6014 rev2  135
 (2) SC-E 6014 rev2  135
 Angle Sector Frame  135
 Angle Sector Frame  135
 Angle Sector Frame  135
 BXA-171063-12CF  135
 BXA-171063-12CF  135
 (2) RRUS-11  126
 (2) TTA  126
 (2) TTA  126
 (2) TTA  126
 AM-X-CD-16-65-00T-RET  126
 AM-X-CD-16-65-00T-RET  126
 AM-X-CD-16-65-00T-RET  126
 (2) SBNH-1D6565C (60.8 lbs)  126
 (2) SBNH-1D6565C (60.8 lbs)  126
 (2) SBNH-1D6565C (60.8 lbs)  126
 Pipe Sector Frame  126
 Pipe Sector Frame  126
 Pipe Sector Frame  126
 (2) RRUS-11  126
 (2) RRUS-11  126
 20' Dipole  52

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

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

TOWER DESIGN NOTES
1.   Tower is located in New Haven County, Connecticut.
2.   Tower designed for Exposure B to the TIA-222-G Standard.
3.   Tower designed for a 100 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: 69.2%
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  Tower Input Data    
 
 
The main tower is a 3x guyed tower with an overall height of 160.00 ft above the ground line. 
The base of the tower is set at an elevation of 0.00 ft above the ground line. 
The face width of the tower is 2.50 ft at the top and tapered at the base. 
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 100 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. 
• Pressures are calculated at each section. 
• Safety factor used in guy design is 1. 
• 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   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 
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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 160.00-140.00   2.50 1 20.00 
T2 140.00-120.00   2.50 1 20.00 
T3 120.00-113.33   2.50 1 6.67 
T4 113.33-106.67   2.50 1 6.67 
T5 106.67-100.00   2.50 1 6.67 
T6 100.00-80.00   2.50 1 20.00 
T7 80.00-60.00   2.50 1 20.00 
T8 60.00-40.00   2.50 1 20.00 
T9 40.00-20.00   2.50 1 20.00 

T10 20.00-6.67   2.50 1 13.33 
T11 6.67-0.00   2.50 1 6.67 

 
 
 



 
 
 

ttnnxxTToowweerr  Job 
333-365  

Page  
4 of 29 

Infinigy Engineering, PLLC. 
2255 Sewell Mill Rd 

Project 
CT81XC010 

Date 
16:30:11 12/02/14  

Marietta, GA 30062 
Phone: (678) 444-4463 

FAX:  

Client 
Sprint 

Designed by 
Charles T. 

Robertson III 

 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 160.00-140.00 3.32 K Brace Right No Yes 0.0000 1.0000 
T2 140.00-120.00 3.32 CX Brace No Yes 0.0000 1.0000 
T3 120.00-113.33 3.25 CX Brace No Yes 1.0000 1.0000 
T4 113.33-106.67 3.25 CX Brace No Yes 1.0000 1.0000 
T5 106.67-100.00 3.25 K Brace Right No Yes 1.0000 1.0000 
T6 100.00-80.00 3.31 K Brace Right No Yes 1.0000 1.0000 
T7 80.00-60.00 3.31 K Brace Right No Yes 1.0000 1.0000 
T8 60.00-40.00 3.31 K Brace Right No Yes 1.0000 1.0000 
T9 40.00-20.00 3.31 K Brace Right No Yes 1.0000 1.0000 

T10 20.00-6.67 3.29 K Brace Right No Yes 1.0000 1.0000 
T11 6.67-0.00 3.25 K Brace Right No Yes 1.0000 1.0000 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

 

Diagonal  
Size 

 

Diagonal 
Grade 

T1 160.00-140.00 Pipe ROHN 2.5 X-STR A572-50 
(50 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T2 140.00-120.00 Pipe ROHN 2.5 X-STR A572-50 
(50 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T3 120.00-113.33 Pipe ROHN 2.5 STD A572-50 
(50 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T4 113.33-106.67 Pipe ROHN 2.5 STD A572-50 
(50 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T5 106.67-100.00 Pipe ROHN 2.5 STD A572-50 
(50 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T6 100.00-80.00 Pipe ROHN 2.5 STD A572-50 
(50 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T7 80.00-60.00 Pipe ROHN 2.5 STD A572-50 
(50 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T8 60.00-40.00 Pipe ROHN 2.5 STD A572-50 
(50 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T9 40.00-20.00 Pipe ROHN 2.5 STD A572-50 
(50 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T10 20.00-6.67 Pipe ROHN 2.5 STD A572-50 
(50 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T11 6.67-0.00 Pipe ROHN 2.5 STD A572-50 
(50 ksi) 

Pipe P.75x.113 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 160.00-140.00 Pipe P.75x.113 A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T2 140.00-120.00 Pipe P.75x.113 A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 
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Tower 
 Elevation 

ft 

Top Girt 
Type 

 

Top Girt  
Size 

 

Top Girt  
Grade 

Bottom Girt 
Type 

 

Bottom Girt  
Size 

 

Bottom Girt 
Grade 

T3 120.00-113.33 Pipe P.75x.113 A36 
(36 ksi) 

Pipe  A36 
(36 ksi) 

T4 113.33-106.67 Pipe P.75x.113 A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T5 106.67-100.00 Pipe  A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T6 100.00-80.00 Pipe P.75x.113 A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T7 80.00-60.00 Pipe P.75x.113 A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T8 60.00-40.00 Pipe P.75x.113 A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T9 40.00-20.00 Pipe P.75x.113 A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T10 20.00-6.67 Pipe P.75x.113 A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T11 6.67-0.00 Pipe P.75x.113 A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
ft 

No. 
of  

Mid 
Girts 

Mid Girt 
Type 

 

Mid Girt  
Size 

 

Mid Girt  
Grade 

Horizontal 
Type 

 
 

Horizontal 
Size 

 

Horizontal  
Grade 

T1 160.00-140.00 None Flat Bar  A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T2 140.00-120.00 None Flat Bar  A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T3 120.00-113.33 None Flat Bar  A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T4 113.33-106.67 None Flat Bar  A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T5 106.67-100.00 None Flat Bar  A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T6 100.00-80.00 None Flat Bar  A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T7 80.00-60.00 None Flat Bar  A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T8 60.00-40.00 None Flat Bar  A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T9 40.00-20.00 None Flat Bar  A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T10 20.00-6.67 None Flat Bar  A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

T11 6.67-0.00 None Flat Bar  A36 
(36 ksi) 

Pipe P.75x.113 A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
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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 

T1 
160.00-140.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 0.0000 36.0000 

T2 
140.00-120.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 0.0000 36.0000 

T3 
120.00-113.33 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 0.0000 36.0000 

T4 
113.33-106.67 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 0.0000 36.0000 

T5 
106.67-100.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 0.0000 36.0000 

T6 
100.00-80.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 0.0000 36.0000 

T7 80.00-60.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1 0.0000 36.0000 

T8 60.00-40.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1 0.0000 36.0000 

T9 40.00-20.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1 0.0000 36.0000 

T10 20.00-6.67 0.00 0.0000 A36 
(36 ksi) 

1 1 1 0.0000 36.0000 

T11 6.67-0.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1 0.0000 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 
160.00-140.00 

No Yes 1 1 
1 

0.5 
0.5 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T2 
140.00-120.00 

No Yes 1 0.6 
0.6 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T3 
120.00-113.33 

No Yes 1 0.6 
0.6 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T4 
113.33-106.67 

No Yes 1 0.6 
0.6 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T5 
106.67-100.00 

No Yes 1 1 
1 

0.5 
0.5 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T6 
100.00-80.00 

No Yes 1 1 
1 

0.5 
0.5 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T7 
80.00-60.00 

No Yes 1 1 
1 

0.85 
0.85 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T8 
60.00-40.00 

No Yes 1 1 
1 

0.85 
0.85 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T9 
40.00-20.00 

No Yes 1 1 
1 

0.85 
0.85 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T10 
20.00-6.67 

No Yes 1 1 
1 

0.85 
0.85 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T11 6.67-0.00 No Yes 1 1 
1 

0.85 
0.85 

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. 
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 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 
160.00-140.00 

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 
140.00-120.00 

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 
120.00-113.33 

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 
113.33-106.67 

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 
106.67-100.00 

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 

T6 
100.00-80.00 

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 

T7 80.00-60.00 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 
T8 60.00-40.00 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 
T9 40.00-20.00 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 
T10 20.00-6.67 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 
T11 6.67-0.00 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 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Connection 

Type 

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

  Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. 

T1 
160.00-140.00 

Flange 0.6250 
A325N 

4 0.5000 
A325X 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T2 
140.00-120.00 

Flange 0.6250 
A325N 

4 0.5000 
A325X 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T3 
120.00-113.33 

Flange 0.6250 
A325N 

0 0.5000 
A325X 

0 0.6250 
A325N 

0 0.0000 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T4 
113.33-106.67 

Flange 0.6250 
A325N 

0 0.5000 
A325X 

0 0.6250 
A325N 

0 0.0000 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T5 
106.67-100.00 

Flange 0.6250 
A325N 

4 0.5000 
A325X 

0 0.6250 
A325N 

0 0.0000 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T6 
100.00-80.00 

Flange 0.6250 
A325N 

4 0.5000 
A325X 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T7 80.00-60.00 Flange 0.6250 
A325N 

4 0.5000 
A325X 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T8 60.00-40.00 Flange 0.6250 
A325N 

4 0.5000 
A325X 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T9 40.00-20.00 Flange 0.6250 
A325N 

4 0.5000 
A325X 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T10 20.00-6.67 Flange 0.6250 
A325N 

4 0.5000 
A325X 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 
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Tower 
 Elevation 

ft 

Leg 
Connection 

Type 

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

  Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. 

T11 6.67-0.00 Flange 0.6250 
A325N 

0 0.5000 
A325X 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

 
 
 

 Guy Data   
 

Guy 
 Elevation 

 
ft 

Guy 
Grade 

 Guy 
Size 

 

Initial 
Tension 

 
lb 

% 
 

Guy 
Modulus 

 
ksi 

Guy 
Weight 

 
plf 

Lu 
 
 

ft 

Anchor  
Radius 

 
ft 

Anchor  
Azimuth 

Adj. 
° 

Anchor 
Elevation 

 
ft 

End 
Fitting 

Efficiency 
% 

160 EHS A 
B 
C 

7/16 
7/16 
7/16 

2080.00 
2080.00 
2080.00 

10% 
10% 
10% 

21000 
21000 
21000 

0.399 
0.399 
0.399 

187.77 
187.77 
187.77 

100.00 
100.00 
100.00 

0.0000 
0.0000 
0.0000 

0.00 
0.00 
0.00 

100% 
100% 
100% 

110 EHS A 
B 
C 

3/4 
3/4 
3/4 

5830.00 
5830.00 
5830.00 

10% 
10% 
10% 

19000 
19000 
19000 

1.155 
1.155 
1.155 

147.56 
147.56 
147.56 

100.00 
100.00 
100.00 

0.0000 
0.0000 
0.0000 

0.00 
0.00 
0.00 

100% 
100% 
100% 

50 EHS A 
B 
C 

7/16 
7/16 
7/16 

2080.00 
2080.00 
2080.00 

10% 
10% 
10% 

21000 
21000 
21000 

0.399 
0.399 
0.399 

110.42 
110.42 
110.42 

100.00 
100.00 
100.00 

0.0000 
0.0000 
0.0000 

0.00 
0.00 
0.00 

100% 
100% 
100% 

 
 
 

 Guy Data(cont’d)   
 

Guy 
 Elevation 

ft 

Mount 
Type 

Torque-Arm 
Spread 

 
ft 

Torque-Arm 
Leg Angle 

 
° 

Torque-Arm 
Style 

Torque-Arm 
Grade 

Torque-Arm 
Type 

Torque-Arm Size 

160 Torque Arm 5.00 45.0000 Bat Ear A36 
(36 ksi) 

Equal Angle L3x3x3/8 

110 Corner             
50 Corner             

 
 
 

 Guy Data (cont’d)   
 

Guy 
 Elevation 

ft 

Diagonal 
Grade 

Diagonal 
Type 

Upper Diagonal 
Size 

Lower Diagonal 
Size 

Is 
Strap. 

Pull-Off 
Grade 

Pull-Off Type Pull-Off Size 

160.00 A572-50 
(50 ksi) 

Solid Round     A572-50 
(50 ksi) 

Flat Bar  

110.00 A572-50 
(50 ksi) 

Solid Round   No A572-50 
(50 ksi) 

Flat Bar 3x.226 
 

50.00 A572-50 
(50 ksi) 

Solid Round   No A572-50 
(50 ksi) 

Flat Bar 3x.226 
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 Guy Data (cont’d)   
 

Guy 
 Elevation 

 
ft 

Cable 
Weight 

A 
lb 

Cable 
Weight 

B 
lb 

Cable 
Weight 

C 
lb 

Cable 
Weight 

D 
lb 

Tower 
Intercept 

A 
ft 

Tower 
Intercept 

B 
ft 

Tower 
Intercept 

C 
ft 

Tower 
Intercept 

D 
ft 

160 74.92 74.92 74.92   3.33 
3.2 sec/pulse 

3.33 
3.2 sec/pulse 

3.33 
3.2 sec/pulse 

  

110 170.43 170.43 170.43   2.14 
2.5 sec/pulse 

2.14 
2.5 sec/pulse 

2.14 
2.5 sec/pulse 

  

50 44.06 44.06 44.06   1.16 
1.9 sec/pulse 

1.16 
1.9 sec/pulse 

1.16 
1.9 sec/pulse 

  

 
 

 Guy Data (cont’d)   
 

   Torque Arm Pull Off Diagonal 

Guy 
 Elevation 

ft 

Calc 
K 

Single 
Angles 

Calc 
K 

Solid 
Rounds 

Kx Ky Kx Ky Kx Ky 

160 No No 1 1 1 1 1 1 
110 No No     1 1 1 1 
50 No No     1 1 1 1 

 
 

 Guy Data (cont’d)   
 

 Torque-Arm Pull Off Diagonal 
Guy 

 Elevation 
ft 

Bolt Size 
in 

Number Net Width 
Deduct 

in 

U 
 

Bolt Size 
in 

Number Net Width 
Deduct 

in 

U 
 

Bolt Size 
in 

Number Net Width 
Deduct 

in 

U 
 

160 0.0000 
A325N 

0 0.0000 1 0.5000 
A325N 

0 0.0000 0.75 0.6250 
A325N 

0 0.0000 0.75 

110 0.0000 
A325N 

0 0.0000 1 0.5000 
A325N 

0 0.0000 0.75 0.6250 
A325N 

0 0.0000 0.75 

50 0.6250 
A325N 

0 0.0000 0.75 0.0000 
A325N 

0 0.0000 1 0.0000 
A325N 

0 0.0000 1 

 
 
 

 Guy Pressures   
 

Guy 
 Elevation 

ft 

Guy 
Location 

z 
 

ft 

qz 
 

psf 

qz 
Ice 
psf 

Ice 
Thickness 

in 
160 A 

B 
C 

80.00 
80.00 
80.00 

20 
20 
20 

5 
5 
5 

1.6389 
1.6389 
1.6389 

110 A 
B 
C 

55.00 
55.00 
55.00 

18 
18 
18 

5 
5 
5 

1.5786 
1.5786 
1.5786 

50 A 
B 
C 

25.00 
25.00 
25.00 

15 
15 
15 

4 
4 
4 

1.4589 
1.4589 
1.4589 
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 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Face 
Offset 

in 

Lateral 
Offset 

(Frac FW) 

# # 
 Per 
Row 

Clear 
Spacing  

in 

Width or 
Diameter 

in 

Perimeter 
 

in 

Weight 
 

plf 
2'' conduit 

(ClearWire) 
B No Ar (CaAa) 146.00 - 6.00 0.0000 0.45 1 1 0.0000 2.3800  3.65 

1/2 
(ClearWire) 

B No Ar (CaAa) 146.00 - 6.00 0.0000 0.4 2 2 0.0000 0.5800  0.25 

1 1/4 
(Proposed 

Sprint) 

B No Ar (CaAa) 146.00 - 6.00 0.0000 0.2 4 4 0.0000 1.5500  0.66 

1/2 
(Verizon) 

A No Ar (CaAa) 135.00 - 6.00 0.0000 0.35 3 3 0.0000 0.5800  0.25 

7/8 
(Verizon) 

A No Ar (CaAa) 135.00 - 6.00 0.0000 0.4 1 1 0.0000 1.1100  0.54 

1 5/8 
(Verizon) 

A No Ar (CaAa) 135.00 - 6.00 1.5000 0.5 8 2 0.0000 1.9800  1.04 

1 5/8 
(Verizon) 

C No Ar (CaAa) 135.00 - 6.00 0.0000 0.5 12 2 0.0000 1.9800  1.04 

7/8 
(Verizon) 

C No Ar (CaAa) 135.00 - 6.00 0.0000 0.3 2 2 0.0000 1.1100  0.54 

3'' Conduit 
(AT&T) 

C No Ar (CaAa) 126.00 - 6.00 0.0000 0.1 3 2 0.0000 3.0000  5.48 

1 5/8 
(AT&T) 

C No Ar (CaAa) 126.00 - 6.00 0.0000 -0.3 12 6 0.0000 1.9800  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 
T1 160.00-140.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
5.844 
0.000 

0.000 
0.000 
0.000 

0.00 
40.74 
0.00 

T2 140.00-120.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

28.035 
19.480 
58.626 

0.000 
0.000 
0.000 

144.15 
135.80 
376.92 

T3 120.00-113.33 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

12.460 
6.493 

39.160 

0.000 
0.000 
0.000 

64.07 
45.27 

283.20 
T4 113.33-106.67 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

12.460 
6.493 

39.160 

0.000 
0.000 
0.000 

64.07 
45.27 

283.20 
T5 106.67-100.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

12.460 
6.493 

39.160 

0.000 
0.000 
0.000 

64.07 
45.27 

283.20 
T6 100.00-80.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

37.380 
19.480 

117.480 

0.000 
0.000 
0.000 

192.20 
135.80 
849.60 

T7 80.00-60.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

37.380 
19.480 

117.480 

0.000 
0.000 
0.000 

192.20 
135.80 
849.60 

T8 60.00-40.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

37.380 
19.480 

117.480 

0.000 
0.000 
0.000 

192.20 
135.80 
849.60 
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Designed by 
Charles T. 

Robertson III 

Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 
 

 ft2 

AF 
  

ft2 

CAAA 
In Face  

ft2 

CAAA 
Out Face  

ft2 

Weight 
 

lb 
T9 40.00-20.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

37.380 
19.480 

117.480 

0.000 
0.000 
0.000 

192.20 
135.80 
849.60 

T10 20.00-6.67 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

24.920 
12.987 
78.320 

0.000 
0.000 
0.000 

128.13 
90.53 

566.40 
T11 6.67-0.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.246 
0.649 
3.916 

0.000 
0.000 
0.000 

6.41 
4.53 
28.32 

 
 

 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 160.00-140.00 A 

B 
C 

1.745 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
16.350 
0.000 

0.000 
0.000 
0.000 

0.00 
211.79 
0.00 

T2 140.00-120.00 A 
B 
C 

1.720 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

44.545 
54.057 
68.296 

0.000 
0.000 
0.000 

640.03 
694.92 

1174.25 
T3 120.00-113.33 A 

B 
C 

1.702 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

19.687 
17.909 
45.367 

0.000 
0.000 
0.000 

281.48 
228.91 
814.83 

T4 113.33-106.67 A 
B 
C 

1.692 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

19.628 
17.850 
45.276 

0.000 
0.000 
0.000 

279.89 
227.44 
811.51 

T5 106.67-100.00 A 
B 
C 

1.681 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

19.565 
17.788 
45.179 

0.000 
0.000 
0.000 

278.21 
225.90 
808.01 

T6 100.00-80.00 A 
B 
C 

1.658 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

58.280 
52.952 

134.905 

0.000 
0.000 
0.000 

823.65 
667.63 

2401.11 
T7 80.00-60.00 A 

B 
C 

1.617 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

57.542 
52.221 

133.776 

0.000 
0.000 
0.000 

804.26 
649.87 

2360.48 
T8 60.00-40.00 A 

B 
C 

1.564 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

56.584 
51.270 

132.309 

0.000 
0.000 
0.000 

779.43 
627.14 

2308.15 
T9 40.00-20.00 A 

B 
C 

1.486 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

55.189 
49.887 

130.176 

0.000 
0.000 
0.000 

744.04 
594.82 

2232.98 
T10 20.00-6.67 A 

B 
C 

1.370 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

35.412 
31.890 
84.673 

0.000 
0.000 
0.000 

462.06 
365.62 

1415.61 
T11 6.67-0.00 A 

B 
C 

1.193 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.665 
1.490 
4.072 

0.000 
0.000 
0.000 

20.63 
16.04 
65.35 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 
 

in 

CPZ 
 

in 

CPX 
Ice 
in 

CPZ 
Ice 
in 
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Sprint 
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 Section Elevation  
 

ft 

CPX 
 

in 

CPZ 
 

in 

CPX 
Ice 
in 

CPZ 
Ice 
in 

T1 160.00-140.00 0.8282 0.1767 0.3103 0.0882 
T2 140.00-120.00 -0.3664 0.5145 0.0086 0.1313 
T3 120.00-113.33 -0.2424 0.9716 0.0148 0.3018 
T4 113.33-106.67 -0.2390 0.9578 0.0130 0.2719 
T5 106.67-100.00 -0.2452 0.9830 0.0159 0.3440 
T6 100.00-80.00 -0.2460 0.9861 0.0153 0.3563 
T7 80.00-60.00 -0.2460 0.9861 0.0135 0.3628 
T8 60.00-40.00 -0.2452 0.9830 0.0111 0.3694 
T9 40.00-20.00 -0.2460 0.9861 0.0074 0.3841 

T10 20.00-6.67 -0.2458 0.9853 0.0015 0.4022 
T11 6.67-0.00 -0.1281 0.5081 -0.0034 0.1286 

 
 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

T1 1 2" conduit 140.00 - 
146.00 

0.6000 0.4104 

T1 2 1/2 140.00 - 
146.00 

0.6000 0.4104 

T1 3 1 1/4 140.00 - 
146.00 

0.6000 0.4104 

T2 1 2" conduit 120.00 - 
140.00 

0.6000 0.2756 

T2 2 1/2 120.00 - 
140.00 

0.6000 0.2756 

T2 3 1 1/4 120.00 - 
140.00 

0.6000 0.2756 

T2 4 1/2 120.00 - 
135.00 

0.6000 0.2756 

T2 5 7/8 120.00 - 
135.00 

0.6000 0.2756 

T2 6 1 5/8 120.00 - 
135.00 

0.6000 0.2756 

T2 7 1 5/8 120.00 - 
135.00 

0.6000 0.2756 

T2 8 7/8 120.00 - 
135.00 

0.6000 0.2756 

T2 9 3" Conduit 120.00 - 
126.00 

0.6000 0.2756 

T2 10 1 5/8 120.00 - 
126.00 

0.6000 0.2756 

T3 1 2" conduit 113.33 - 
120.00 

0.6000 0.2975 

T3 2 1/2 113.33 - 
120.00 

0.6000 0.2975 

T3 3 1 1/4 113.33 - 
120.00 

0.6000 0.2975 

T3 4 1/2 113.33 - 
120.00 

0.6000 0.2975 

T3 5 7/8 113.33 - 
120.00 

0.6000 0.2975 

T3 6 1 5/8 113.33 - 
120.00 

0.6000 0.2975 

T3 7 1 5/8 113.33 - 0.6000 0.2975 
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Client 
Sprint 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

120.00 
T3 8 7/8 113.33 - 

120.00 
0.6000 0.2975 

T3 9 3" Conduit 113.33 - 
120.00 

0.6000 0.2975 

T3 10 1 5/8 113.33 - 
120.00 

0.6000 0.2975 

T4 1 2" conduit 106.67 - 
113.33 

0.6000 0.2401 

T4 2 1/2 106.67 - 
113.33 

0.6000 0.2401 

T4 3 1 1/4 106.67 - 
113.33 

0.6000 0.2401 

T4 4 1/2 106.67 - 
113.33 

0.6000 0.2401 

T4 5 7/8 106.67 - 
113.33 

0.6000 0.2401 

T4 6 1 5/8 106.67 - 
113.33 

0.6000 0.2401 

T4 7 1 5/8 106.67 - 
113.33 

0.6000 0.2401 

T4 8 7/8 106.67 - 
113.33 

0.6000 0.2401 

T4 9 3" Conduit 106.67 - 
113.33 

0.6000 0.2401 

T4 10 1 5/8 106.67 - 
113.33 

0.6000 0.2401 

T5 1 2" conduit 100.00 - 
106.67 

0.6000 0.3964 

T5 2 1/2 100.00 - 
106.67 

0.6000 0.3964 

T5 3 1 1/4 100.00 - 
106.67 

0.6000 0.3964 

T5 4 1/2 100.00 - 
106.67 

0.6000 0.3964 

T5 5 7/8 100.00 - 
106.67 

0.6000 0.3964 

T5 6 1 5/8 100.00 - 
106.67 

0.6000 0.3964 

T5 7 1 5/8 100.00 - 
106.67 

0.6000 0.3964 

T5 8 7/8 100.00 - 
106.67 

0.6000 0.3964 

T5 9 3" Conduit 100.00 - 
106.67 

0.6000 0.3964 

T5 10 1 5/8 100.00 - 
106.67 

0.6000 0.3964 

T6 1 2" conduit 80.00 - 100.00 0.6000 0.4268 
T6 2 1/2 80.00 - 100.00 0.6000 0.4268 
T6 3 1 1/4 80.00 - 100.00 0.6000 0.4268 
T6 4 1/2 80.00 - 100.00 0.6000 0.4268 
T6 5 7/8 80.00 - 100.00 0.6000 0.4268 
T6 6 1 5/8 80.00 - 100.00 0.6000 0.4268 
T6 7 1 5/8 80.00 - 100.00 0.6000 0.4268 
T6 8 7/8 80.00 - 100.00 0.6000 0.4268 
T6 9 3" Conduit 80.00 - 100.00 0.6000 0.4268 
T6 10 1 5/8 80.00 - 100.00 0.6000 0.4268 
T7 1 2" conduit 60.00 - 80.00 0.6000 0.4344 
T7 2 1/2 60.00 - 80.00 0.6000 0.4344 
T7 3 1 1/4 60.00 - 80.00 0.6000 0.4344 
T7 4 1/2 60.00 - 80.00 0.6000 0.4344 
T7 5 7/8 60.00 - 80.00 0.6000 0.4344 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

T7 6 1 5/8 60.00 - 80.00 0.6000 0.4344 
T7 7 1 5/8 60.00 - 80.00 0.6000 0.4344 
T7 8 7/8 60.00 - 80.00 0.6000 0.4344 
T7 9 3" Conduit 60.00 - 80.00 0.6000 0.4344 
T7 10 1 5/8 60.00 - 80.00 0.6000 0.4344 
T8 1 2" conduit 40.00 - 60.00 0.6000 0.4382 
T8 2 1/2 40.00 - 60.00 0.6000 0.4382 
T8 3 1 1/4 40.00 - 60.00 0.6000 0.4382 
T8 4 1/2 40.00 - 60.00 0.6000 0.4382 
T8 5 7/8 40.00 - 60.00 0.6000 0.4382 
T8 6 1 5/8 40.00 - 60.00 0.6000 0.4382 
T8 7 1 5/8 40.00 - 60.00 0.6000 0.4382 
T8 8 7/8 40.00 - 60.00 0.6000 0.4382 
T8 9 3" Conduit 40.00 - 60.00 0.6000 0.4382 
T8 10 1 5/8 40.00 - 60.00 0.6000 0.4382 
T9 1 2" conduit 20.00 - 40.00 0.6000 0.4589 
T9 2 1/2 20.00 - 40.00 0.6000 0.4589 
T9 3 1 1/4 20.00 - 40.00 0.6000 0.4589 
T9 4 1/2 20.00 - 40.00 0.6000 0.4589 
T9 5 7/8 20.00 - 40.00 0.6000 0.4589 
T9 6 1 5/8 20.00 - 40.00 0.6000 0.4589 
T9 7 1 5/8 20.00 - 40.00 0.6000 0.4589 
T9 8 7/8 20.00 - 40.00 0.6000 0.4589 
T9 9 3" Conduit 20.00 - 40.00 0.6000 0.4589 
T9 10 1 5/8 20.00 - 40.00 0.6000 0.4589 

T10 1 2" conduit 6.67 - 20.00 0.6000 0.4752 
T10 2 1/2 6.67 - 20.00 0.6000 0.4752 
T10 3 1 1/4 6.67 - 20.00 0.6000 0.4752 
T10 4 1/2 6.67 - 20.00 0.6000 0.4752 
T10 5 7/8 6.67 - 20.00 0.6000 0.4752 
T10 6 1 5/8 6.67 - 20.00 0.6000 0.4752 
T10 7 1 5/8 6.67 - 20.00 0.6000 0.4752 
T10 8 7/8 6.67 - 20.00 0.6000 0.4752 
T10 9 3" Conduit 6.67 - 20.00 0.6000 0.4752 
T10 10 1 5/8 6.67 - 20.00 0.6000 0.4752 
T11 1 2" conduit 6.00 - 6.67 0.6000 0.3059 
T11 2 1/2 6.00 - 6.67 0.6000 0.3059 
T11 3 1 1/4 6.00 - 6.67 0.6000 0.3059 
T11 4 1/2 6.00 - 6.67 0.6000 0.3059 
T11 5 7/8 6.00 - 6.67 0.6000 0.3059 
T11 6 1 5/8 6.00 - 6.67 0.6000 0.3059 
T11 7 1 5/8 6.00 - 6.67 0.6000 0.3059 
T11 8 7/8 6.00 - 6.67 0.6000 0.3059 
T11 9 3" Conduit 6.00 - 6.67 0.6000 0.3059 
T11 10 1 5/8 6.00 - 6.67 0.6000 0.3059 

 
 
 
 
 

   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 
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Client 
Sprint 

Designed by 
Charles T. 

Robertson III 

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 

*** Proposed ***                   
APXVTM14-C-120 A From Leg 3.00 

0.00 
2.00 

0.0000 146.00 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 B From Leg 3.00 

0.00 
2.00 

0.0000 146.00 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 C From Leg 3.00 

0.00 
2.00 

0.0000 146.00 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 A From Leg 3.00 

0.00 
0.00 

0.0000 146.00 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 B From Leg 3.00 

0.00 
0.00 

0.0000 146.00 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 C From Leg 3.00 

0.00 
0.00 

0.0000 146.00 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 
APXVSPP18-C-A20 A From Leg 3.00 

0.00 
2.00 

0.0000 146.00 No Ice 
1/2'' Ice 
1'' Ice 

8.26 
8.81 
9.36 

5.28 
5.74 
6.20 

57.00 
106.52 
162.12 

APXVSPP18-C-A20 B From Leg 3.00 
0.00 
2.00 

0.0000 146.00 No Ice 
1/2'' Ice 
1'' Ice 

8.26 
8.81 
9.36 

5.28 
5.74 
6.20 

57.00 
106.52 
162.12 

APXVSPP18-C-A20 C From Leg 3.00 
0.00 
2.00 

0.0000 146.00 No Ice 
1/2'' Ice 
1'' Ice 

8.26 
8.81 
9.36 

5.28 
5.74 
6.20 

57.00 
106.52 
162.12 

800 MHz w/ Notch Filter A From Leg 3.00 
0.00 
0.00 

0.0000 146.00 No Ice 
1/2'' Ice 
1'' Ice 

2.49 
2.71 
2.93 

2.91 
3.14 
3.38 

61.80 
87.79 

117.08 
800 MHz w/ Notch Filter B From Leg 3.00 

0.00 
0.00 

0.0000 146.00 No Ice 
1/2'' Ice 
1'' Ice 

2.49 
2.71 
2.93 

2.91 
3.14 
3.38 

61.80 
87.79 

117.08 
800 MHz w/ Notch Filter C From Leg 3.00 

0.00 
0.00 

0.0000 146.00 No Ice 
1/2'' Ice 
1'' Ice 

2.49 
2.71 
2.93 

2.91 
3.14 
3.38 

61.80 
87.79 

117.08 
1900 MHz RRH A From Leg 3.00 

0.00 
0.00 

0.0000 146.00 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 B From Leg 3.00 
0.00 
0.00 

0.0000 146.00 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 C From Leg 3.00 
0.00 
0.00 

0.0000 146.00 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 

*** Existing ***                   
20' Omni C From Leg 3.00 

0.00 
10.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

6.00 
8.03 
10.08 

6.00 
8.03 
10.08 

55.00 
98.17 

154.01 
20' Omni B From Leg 3.00 

0.00 
10.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

6.00 
8.03 
10.08 

6.00 
8.03 
10.08 

55.00 
98.17 

154.01 
15' Omni A From Leg 3.00 

0.00 
7.50 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

4.50 
6.03 
7.58 

4.50 
6.03 
7.58 

15.00 
47.48 
89.58 

15' Omni C From Leg 3.00 0.0000 160.00 No Ice 4.50 4.50 15.00 
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Client 
Sprint 
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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 
7.50 

1/2'' Ice 
1'' Ice 

6.03 
7.58 

6.03 
7.58 

47.48 
89.58 

6' Dipole A From Leg 3.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

1.77 
2.13 
2.50 

1.77 
2.13 
2.50 

15.00 
28.24 
45.59 

(2) LPA-80080/6CF A From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice 
1'' Ice 

4.32 
4.76 
5.21 

9.10 
9.65 
10.21 

21.00 
69.26 

123.51 
(2) SC-E 6014 rev2 B From Leg 3.00 

0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice 
1'' Ice 

3.55 
3.89 
4.24 

3.34 
3.68 
4.02 

15.00 
42.16 
73.37 

(2) SC-E 6014 rev2 C From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice 
1'' Ice 

3.55 
3.89 
4.24 

3.34 
3.68 
4.02 

15.00 
42.16 
73.37 

BXA-171063-12CF A From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice 
1'' Ice 

4.79 
5.24 
5.70 

3.62 
4.06 
4.50 

15.00 
42.45 
75.45 

BXA-171063-12CF B From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice 
1'' Ice 

4.79 
5.24 
5.70 

3.62 
4.06 
4.50 

15.00 
42.45 
75.45 

BXA-171063-12CF C From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice 
1'' Ice 

4.79 
5.24 
5.70 

3.62 
4.06 
4.50 

15.00 
42.45 
75.45 

LPA-70063-4CF A From Leg 3.00 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice 
1'' Ice 

7.00 
7.41 
7.83 

6.04 
6.43 
6.84 

25.00 
77.41 

134.92 
SLCP 2x6014 B From Leg 3.00 

0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice 
1'' Ice 

7.21 
7.65 
8.10 

5.67 
6.09 
6.51 

25.00 
75.49 

131.23 
SLCP 2x6014 C From Leg 3.00 

0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice 
1'' Ice 

7.21 
7.65 
8.10 

5.67 
6.09 
6.51 

25.00 
75.49 

131.23 
AM-X-CD-16-65-00T-RET A From Leg 3.00 

0.00 
0.00 

0.0000 126.00 No Ice 
1/2'' Ice 
1'' Ice 

8.26 
8.81 
9.36 

4.64 
5.09 
5.54 

48.50 
95.00 

147.50 
AM-X-CD-16-65-00T-RET B From Leg 3.00 

0.00 
0.00 

0.0000 126.00 No Ice 
1/2'' Ice 
1'' Ice 

8.26 
8.81 
9.36 

4.64 
5.09 
5.54 

48.50 
95.00 

147.50 
AM-X-CD-16-65-00T-RET C From Leg 3.00 

0.00 
0.00 

0.0000 126.00 No Ice 
1/2'' Ice 
1'' Ice 

8.26 
8.81 
9.36 

4.64 
5.09 
5.54 

48.50 
95.00 

147.50 
(2) SBNH-1D6565C (60.8 

lbs) 
A From Leg 3.00 

0.00 
0.00 

0.0000 126.00 No Ice 
1/2'' Ice 
1'' Ice 

11.45 
12.06 
12.69 

7.70 
8.29 
8.89 

60.80 
126.67 
200.21 

(2) SBNH-1D6565C (60.8 
lbs) 

B From Leg 3.00 
0.00 
0.00 

0.0000 126.00 No Ice 
1/2'' Ice 
1'' Ice 

11.45 
12.06 
12.69 

7.70 
8.29 
8.89 

60.80 
126.67 
200.21 

(2) SBNH-1D6565C (60.8 
lbs) 

C From Leg 3.00 
0.00 
0.00 

0.0000 126.00 No Ice 
1/2'' Ice 
1'' Ice 

11.45 
12.06 
12.69 

7.70 
8.29 
8.89 

60.80 
126.67 
200.21 

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

0.0000 126.00 No Ice 
1/2'' Ice 
1'' Ice 

4.42 
4.71 
5.00 

1.63 
1.84 
2.06 

55.00 
80.77 

109.98 
(2) RRUS-11 B From Leg 3.00 

0.00 
0.00 

0.0000 126.00 No Ice 
1/2'' Ice 
1'' Ice 

4.42 
4.71 
5.00 

1.63 
1.84 
2.06 

55.00 
80.77 

109.98 
(2) RRUS-11 C From Leg 3.00 0.0000 126.00 No Ice 4.42 1.63 55.00 
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Client 
Sprint 

Designed by 
Charles T. 

Robertson III 

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 

4.71 
5.00 

1.84 
2.06 

80.77 
109.98 

(2) TTA A From Leg 3.00 
0.00 
0.00 

0.0000 126.00 No Ice 
1/2'' Ice 
1'' Ice 

1.40 
1.56 
1.73 

0.70 
0.82 
0.95 

10.00 
20.34 
32.81 

(2) TTA A From Leg 3.00 
0.00 
0.00 

0.0000 126.00 No Ice 
1/2'' Ice 
1'' Ice 

1.40 
1.56 
1.73 

0.70 
0.82 
0.95 

10.00 
20.34 
32.81 

(2) TTA A From Leg 3.00 
0.00 
0.00 

0.0000 126.00 No Ice 
1/2'' Ice 
1'' Ice 

1.40 
1.56 
1.73 

0.70 
0.82 
0.95 

10.00 
20.34 
32.81 

20' Dipole A From Leg 1.00 
0.00 
10.00 

0.0000 52.00 No Ice 
1/2'' Ice 
1'' Ice 

6.00 
8.03 
10.08 

6.00 
8.03 
10.08 

60.00 
103.17 
159.01 

*** Mounts ***                   
Angle Sector Frame A From Leg 1.50 

0.00 
0.00 

0.0000 146.00 No Ice 
1/2'' Ice 
1'' Ice 

17.90 
22.20 
26.50 

8.95 
13.00 
17.05 

400.00 
510.00 
620.00 

Angle Sector Frame B From Leg 1.50 
0.00 
0.00 

0.0000 146.00 No Ice 
1/2'' Ice 
1'' Ice 

17.90 
22.20 
26.50 

8.95 
13.00 
17.05 

400.00 
510.00 
620.00 

Angle Sector Frame C From Leg 1.50 
0.00 
0.00 

0.0000 146.00 No Ice 
1/2'' Ice 
1'' Ice 

17.90 
22.20 
26.50 

8.95 
13.00 
17.05 

400.00 
510.00 
620.00 

Angle Sector Frame A From Leg 1.50 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice 
1'' Ice 

17.90 
22.20 
26.50 

8.95 
13.00 
17.05 

400.00 
510.00 
620.00 

Angle Sector Frame B From Leg 1.50 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice 
1'' Ice 

17.90 
22.20 
26.50 

8.95 
13.00 
17.05 

400.00 
510.00 
620.00 

Angle Sector Frame C From Leg 1.50 
0.00 
0.00 

0.0000 135.00 No Ice 
1/2'' Ice 
1'' Ice 

17.90 
22.20 
26.50 

8.95 
13.00 
17.05 

400.00 
510.00 
620.00 

Pipe Sector Frame A From Leg 1.50 
0.00 
0.00 

0.0000 126.00 No Ice 
1/2'' Ice 
1'' Ice 

14.40 
19.50 
24.60 

7.20 
10.50 
13.80 

300.00 
415.00 
530.00 

Pipe Sector Frame B From Leg 1.50 
0.00 
0.00 

0.0000 126.00 No Ice 
1/2'' Ice 
1'' Ice 

14.40 
19.50 
24.60 

7.20 
10.50 
13.80 

300.00 
415.00 
530.00 

Pipe Sector Frame C From Leg 1.50 
0.00 
0.00 

0.0000 126.00 No Ice 
1/2'' Ice 
1'' Ice 

14.40 
19.50 
24.60 

7.20 
10.50 
13.80 

300.00 
415.00 
530.00 

 
 
 
 

  Dishes    
 

Description Face 
or 

Leg 

Dish 
Type 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 

Azimuth 
Adjustment 

 
 
° 

3 dB 
Beam 
Width 

 
° 

Elevation 
 
 
 

ft 

Outside 
Diameter 

 
 

ft 

 Aperture 
Area 

 
 

ft2 

Weight 
 
 
 

lb 
VHLP2 A Paraboloid From 3.00 0.0000   146.00 2.00 No Ice 3.14 25.00 
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Sprint 
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Robertson III 

Description Face 
or 

Leg 

Dish 
Type 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 

Azimuth 
Adjustment 

 
 
° 

3 dB 
Beam 
Width 

 
° 

Elevation 
 
 
 

ft 

Outside 
Diameter 

 
 

ft 

 Aperture 
Area 

 
 

ft2 

Weight 
 
 
 

lb 
(ClearWire) w/Radome Leg 0.00 

5.00 
1/2'' Ice 
1'' Ice 

3.41 
3.68 

25.02 
25.04 

VHLP2 
(ClearWire) 

C Paraboloid 
w/Radome 

From 
Leg 

3.00 
0.00 
5.00 

0.0000   146.00 2.00 No Ice 
1/2'' Ice 
1'' Ice 

3.14 
3.41 
3.68 

25.00 
25.02 
25.04 

 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice+1.0 Guy 
3 1.2 Dead+1.6 Wind 30 deg - No Ice+1.0 Guy 
4 1.2 Dead+1.6 Wind 60 deg - No Ice+1.0 Guy 
5 1.2 Dead+1.6 Wind 90 deg - No Ice+1.0 Guy 
6 1.2 Dead+1.6 Wind 120 deg - No Ice+1.0 Guy 
7 1.2 Dead+1.6 Wind 150 deg - No Ice+1.0 Guy 
8 1.2 Dead+1.6 Wind 180 deg - No Ice+1.0 Guy 
9 1.2 Dead+1.6 Wind 210 deg - No Ice+1.0 Guy 

10 1.2 Dead+1.6 Wind 240 deg - No Ice+1.0 Guy 
11 1.2 Dead+1.6 Wind 270 deg - No Ice+1.0 Guy 
12 1.2 Dead+1.6 Wind 300 deg - No Ice+1.0 Guy 
13 1.2 Dead+1.6 Wind 330 deg - No Ice+1.0 Guy 
14 1.2 Dead+1.0 Ice+1.0 Temp+Guy 
15 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp+1.0 Guy 
16 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp+1.0 Guy 
17 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp+1.0 Guy 
18 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp+1.0 Guy 
19 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp+1.0 Guy 
20 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp+1.0 Guy 
21 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp+1.0 Guy 
22 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp+1.0 Guy 
23 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp+1.0 Guy 
24 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp+1.0 Guy 
25 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp+1.0 Guy 
26 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp+1.0 Guy 
27 Dead+Wind 0 deg - Service+Guy 
28 Dead+Wind 30 deg - Service+Guy 
29 Dead+Wind 60 deg - Service+Guy 
30 Dead+Wind 90 deg - Service+Guy 
31 Dead+Wind 120 deg - Service+Guy 
32 Dead+Wind 150 deg - Service+Guy 
33 Dead+Wind 180 deg - Service+Guy 
34 Dead+Wind 210 deg - Service+Guy 
35 Dead+Wind 240 deg - Service+Guy 
36 Dead+Wind 270 deg - Service+Guy 
37 Dead+Wind 300 deg - Service+Guy 
38 Dead+Wind 330 deg - Service+Guy 

 
 

 Maximum Tower Deflections - Service Wind   
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Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 160 - 140 1.532 37 0.0370 0.0927 
T2 140 - 120 1.605 33 0.0250 0.1549 
T3 120 - 113.333 1.329 33 0.0881 0.1508 
T4 113.333 - 106.667 1.199 34 0.0786 0.1435 
T5 106.667 - 100 1.109 34 0.0530 0.1337 
T6 100 - 80 1.064 34 0.0386 0.1190 
T7 80 - 60 0.941 32 0.0420 0.0979 
T8 60 - 40 0.715 32 0.0588 0.0866 
T9 40 - 20 0.509 28 0.0417 0.0833 

T10 20 - 6.66667 0.317 28 0.0612 0.0782 
T11 6.66667 - 0 0.116 28 0.0772 0.0662 

      
  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
160.00 Guy 37 1.532 0.0370 0.0927 38371 
151.00 VHLP2 37 1.593 0.0167 0.1267 21317 
146.00 APXVTM14-C-120 37 1.611 0.0162 0.1422 13704 
135.00 (2) LPA-80080/6CF 33 1.568 0.0415 0.1594 11513 
126.00 AM-X-CD-16-65-00T-RET 33 1.443 0.0763 0.1566 17997 
110.00 Guy 34 1.147 0.0659 0.1392 10160 
52.00 20' Dipole 28 0.626 0.0524 0.0847 82994 
50.00 Guy 28 0.605 0.0501 0.0844 83804 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 160 - 140 15.099 10 0.1125 0.5616 
T2 140 - 120 14.490 10 0.3389 0.6987 
T3 120 - 113.333 12.259 10 0.6314 0.6529 
T4 113.333 - 106.667 11.320 10 0.5928 0.6145 
T5 106.667 - 100 10.556 10 0.4799 0.5885 
T6 100 - 80 9.996 10 0.4160 0.5442 
T7 80 - 60 8.384 6 0.4354 0.4147 
T8 60 - 40 6.326 6 0.5105 0.3493 
T9 40 - 20 4.366 2 0.4320 0.3229 

T10 20 - 6.66667 2.465 2 0.5224 0.2855 
T11 6.66667 - 0 0.867 2 0.5963 0.2404 

      
  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
160.00 Guy 10 15.099 0.1125 0.5616 8522 
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Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
151.00 VHLP2 10 14.959 0.1901 0.6383 4734 
146.00 APXVTM14-C-120 10 14.807 0.2493 0.6724 3044 
135.00 (2) LPA-80080/6CF 10 14.084 0.4306 0.7047 2566 
126.00 AM-X-CD-16-65-00T-RET 10 13.074 0.5838 0.6838 4062 
110.00 Guy 10 10.909 0.5375 0.6018 2149 
52.00 20' Dipole 6 5.508 0.4809 0.3381 17975 
50.00 Guy 2 5.311 0.4702 0.3355 18249 

  
 
 

 Bolt Design Data    
 

Section 
No. 

Elevation 
 

ft 

Component 
Type 

Bolt 
Grade 

 

Bolt Size 
 

in 

Number 
Of 

Bolts 

Maximum 
Load per 

Bolt 
lb 

Allowable 
Load 

lb 

Ratio 
Load 

Allowable 

Allowable 
Ratio 

Criteria 

T1 160 Leg A325N 0.6250 4 5739.78 20708.70 0.277   1 Bolt Tension 

T2 140 Leg A325N 0.6250 4 1468.81 20708.70 0.071   1 Bolt Tension 

T5 106.667 Leg A325N 0.6250 4 2329.66 20708.70 0.112   1 Bolt Tension 

T6 100 Leg A325N 0.6250 4 2282.64 20708.70 0.110   1 Bolt Tension 

T7 80 Leg A325N 0.6250 4 2361.55 20708.70 0.114   1 Bolt Tension 

T8 60 Leg A325N 0.6250 4 2695.98 20708.70 0.130   1 Bolt Tension 

T9 40 Leg A325N 0.6250 4 3000.04 20708.70 0.145   1 Bolt Tension 

T10 20 Leg A325N 0.6250 4 2996.50 20708.70 0.145   1 Bolt Tension 

                      
 
 
 

 Guy Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Initial 
Tension 

lb 

Breaking 
Load 

lb 

Actual 
Tu 
lb 

Allowable 
φTn 
lb 

Required 
S.F. 

 

Actual 
S.F. 

 
T1 160.00 (A) 

(388) 
7/16 EHS 2080.00 20800.02 7268.97 12480.00 1.000 1.717  

  160.00 (A) 
(389) 

7/16 EHS 2080.00 20800.02 7457.63 12480.00 1.000 1.673  

  160.00 (B) 
(382) 

7/16 EHS 2080.00 20800.02 7254.68 12480.00 1.000 1.720  

  160.00 (B) 
(383) 

7/16 EHS 2080.00 20800.02 7240.94 12480.00 1.000 1.724  

  160.00 (C) 
(376) 

7/16 EHS 2080.00 20800.02 7440.63 12480.00 1.000 1.677  

  160.00 (C) 
(377) 

7/16 EHS 2080.00 20800.02 7265.39 12480.00 1.000 1.718  

T4 110.00 (A) 
(396) 

3/4 EHS 5830.00 58299.91 21788.00 34980.00 1.000 1.605  

  110.00 (B) 
(395) 

3/4 EHS 5830.00 58299.91 21827.90 34980.00 1.000 1.603  

  110.00 (C) 
(394) 

3/4 EHS 5830.00 58299.91 21834.70 34980.00 1.000 1.602  
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Section 
No. 

Elevation 
 

ft 

Size 
 

Initial 
Tension 

lb 

Breaking 
Load 

lb 

Actual 
Tu 
lb 

Allowable 
φTn 
lb 

Required 
S.F. 

 

Actual 
S.F. 

 
T8 50.00 (A) 

(399) 
7/16 EHS 2080.00 20800.02 7457.77 12480.00 1.000 1.673  

  50.00 (B) (398) 7/16 EHS 2080.00 20800.02 7458.20 12480.00 1.000 1.673  
  50.00 (C) (397) 7/16 EHS 2080.00 20800.02 7455.18 12480.00 1.000 1.674  
                  

  
 
 

 Compression Checks   
 
 

 Leg Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Mast 
Stability 

Index 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 160 - 140 ROHN 2.5 X-STR 20.00 3.32 43.1 

K=1.00 
2.2535 0.99 -37378.70 87874.20 0.425 1  

 
T2 140 - 120 ROHN 2.5 X-STR 20.00 3.32 43.1 

K=1.00 
2.2535 0.99 -37273.00 87855.30 0.424 1  

 
T3 120 - 113.333 ROHN 2.5 STD 6.67 3.25 41.2 

K=1.00 
1.7040 0.98 -29634.30 66678.50 0.444 1  

 
T4 113.333 - 

106.667 
ROHN 2.5 STD 6.67 3.25 41.2 

K=1.00 
1.7040 0.95 -36899.90 64244.90 0.574 1  

 
T5 106.667 - 100 ROHN 2.5 STD 6.67 3.25 41.2 

K=1.00 
1.7040 0.95 -36901.40 64244.60 0.574 1  

 
T6 100 - 80 ROHN 2.5 STD 20.00 3.31 41.9 

K=1.00 
1.7040 0.88 -27391.60 59392.60 0.461 1  

 
T7 80 - 60 ROHN 2.5 STD 20.00 3.31 41.9 

K=1.00 
1.7040 0.88 -28338.60 59089.80 0.480 1  

 
T8 60 - 40 ROHN 2.5 STD 20.00 3.31 41.9 

K=1.00 
1.7040 0.95 -32351.80 63936.60 0.506 1  

 
T9 40 - 20 ROHN 2.5 STD 20.00 3.31 41.9 

K=1.00 
1.7040 0.95 -36000.50 64093.90 0.562 1  

 
T10 20 - 6.66667 ROHN 2.5 STD 13.33 3.29 41.7 

K=1.00 
1.7040 0.95 -35958.00 63979.60 0.562 1  

 
T11 6.66667 - 0 ROHN 2.5 STD 6.82 3.41 43.2 

K=1.00 
1.7040 0.96 -36939.00 63951.00 0.578 1  

 
                      

 
1 P u  / φPn controls 
 
 

 Diagonal Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 160 - 140 P.75x.113 4.16 3.76 67.6 

K=0.50 
0.3326 -4963.55 8475.25 0.586 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 

 
T2 140 - 120 P.75x.113 4.16 3.76 81.1 

K=0.60 
0.3326 -4845.28 7624.89 0.635 1  

 
T3 120 - 113.333 P.75x.113 4.10 3.71 80.0 

K=0.60 
0.3326 -5232.21 7694.92 0.680 1  

 
T4 113.333 - 

106.667 
P.75x.113 4.10 3.71 80.0 

K=0.60 
0.3326 -5321.73 7694.92 0.692 1  

 
T5 106.667 - 100 P.75x.113 4.10 3.71 66.7 

K=0.50 
0.3326 -4433.77 8529.22 0.520 1  

 
T6 100 - 80 P.75x.113 4.14 3.75 67.4 

K=0.50 
0.3326 -3865.59 8486.11 0.456 1  

 
T7 80 - 60 P.75x.113 4.14 3.75 114.5 

K=0.85 
0.3326 -2719.92 5401.55 0.504 1  

 
T8 60 - 40 P.75x.113 4.14 3.75 114.5 

K=0.85 
0.3326 -3730.39 5401.55 0.691 1  

 
T9 40 - 20 P.75x.113 4.14 3.75 114.5 

K=0.85 
0.3326 -2802.25 5401.55 0.519 1  

 
T10 20 - 6.66667 P.75x.113 4.13 3.74 114.2 

K=0.85 
0.3326 -2042.46 5421.49 0.377 1  

 
T11 6.66667 - 0 P.75x.113 3.76 3.28 100.4 

K=0.85 
0.3326 -1807.69 6338.99 0.285 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Horizontal Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 160 - 140 P.75x.113 2.50 2.26 81.3 

K=1.00 
0.3326 -1656.87 7610.79 0.218 1  

 
T2 140 - 120 P.75x.113 2.50 2.26 81.3 

K=1.00 
0.3326 -993.56 7610.79 0.131 1  

 
T5 106.667 - 100 P.75x.113 2.50 2.26 81.3 

K=1.00 
0.3326 -438.09 7610.79 0.058 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Top Girt Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 160 - 140 P.75x.113 2.50 2.26 81.3 

K=1.00 
0.3326 -1608.59 7610.79 0.211 1  

 
T2 140 - 120 P.75x.113 2.50 2.26 81.3 

K=1.00 
0.3326 -264.84 7610.79 0.035 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 

 
T4 113.333 - 

106.667 
P.75x.113 2.50 2.26 81.3 

K=1.00 
0.3326 -223.24 7610.79 0.029 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Bottom Girt Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 160 - 140 P.75x.113 2.50 2.26 81.3 

K=1.00 
0.3326 -266.18 7610.79 0.035 1  

 
T4 113.333 - 

106.667 
P.75x.113 2.50 2.26 81.3 

K=1.00 
0.3326 -85.77 7610.79 0.011 1  

 
T5 106.667 - 100 P.75x.113 2.50 2.26 81.3 

K=1.00 
0.3326 -12.62 7610.79 0.002 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Torque-Arm Bottom Design Data     
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 160 - 140 (380) L3x3x3/8 4.16 3.96 80.9 

K=1.00 
2.1100 -10691.50 48446.40 0.221 1  

 
T1 160 - 140 (381) L3x3x3/8 4.16 3.96 80.9 

K=1.00 
2.1100 -10749.10 48446.40 0.222 1  

 
T1 160 - 140 (386) L3x3x3/8 4.16 3.96 80.9 

K=1.00 
2.1100 -10365.10 48446.40 0.214 1  

 
T1 160 - 140 (387) L3x3x3/8 4.16 3.96 80.9 

K=1.00 
2.1100 -10316.00 48446.40 0.213 1  

 
T1 160 - 140 (392) L3x3x3/8 4.16 3.96 80.9 

K=1.00 
2.1100 -10526.30 48446.40 0.217 1  

 
T1 160 - 140 (393) L3x3x3/8 4.16 3.96 80.9 

K=1.00 
2.1100 -10541.60 48446.40 0.218 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Tension Checks   
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 Leg Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 160 - 140 ROHN 2.5 X-STR 20.00 3.32 43.1 2.2535 22959.10 101409.00 0.226 1  

 
T2 140 - 120 ROHN 2.5 X-STR 20.00 3.32 43.1 2.2535 23824.20 101409.00 0.235 1  

 
T3 120 - 113.333 ROHN 2.5 STD 6.67 3.25 41.2 1.7040 12254.40 76682.30 0.160 1  

 
T4 113.333 - 

106.667 
ROHN 2.5 STD 6.67 3.25 41.2 1.7040 17958.90 76682.30 0.234 1  

 
T5 106.667 - 100 ROHN 2.5 STD 6.67 3.25 41.2 1.7040 3504.12 76682.30 0.046 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Diagonal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 160 - 140 P.75x.113 4.16 3.76 135.1 0.3326 4581.91 10777.40 0.425 1  

 
T2 140 - 120 P.75x.113 4.16 3.76 135.1 0.3326 3644.60 10777.40 0.338 1  

 
T3 120 - 113.333 P.75x.113 4.10 3.71 133.3 0.3326 3805.50 10777.40 0.353 1  

 
T4 113.333 - 

106.667 
P.75x.113 4.10 3.71 133.3 0.3326 4429.06 10777.40 0.411 1  

 
T5 106.667 - 100 P.75x.113 4.10 3.71 133.3 0.3326 3542.82 10777.40 0.329 1  

 
T6 100 - 80 P.75x.113 4.14 3.75 134.8 0.3326 2583.22 10777.40 0.240 1  

 
T7 80 - 60 P.75x.113 4.14 3.75 134.8 0.3326 1443.34 10777.40 0.134 1  

 
T8 60 - 40 P.75x.113 4.14 3.75 134.8 0.3326 2207.91 10777.40 0.205 1  

 
T9 40 - 20 P.75x.113 4.14 3.75 134.8 0.3326 1261.81 10777.40 0.117 1  

 
T10 20 - 6.66667 P.75x.113 4.13 3.74 134.4 0.3326 720.00 10777.40 0.067 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Horizontal Design Data (Tension)    
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 160 - 140 P.75x.113 2.50 2.26 81.3 0.3326 1754.24 10777.40 0.163 1  

 
T2 140 - 120 P.75x.113 2.50 2.26 81.3 0.3326 2274.78 10777.40 0.211 1  

 
T3 120 - 113.333 P.75x.113 2.50 2.26 81.3 0.3326 1697.54 10777.40 0.158 1  

 
T5 106.667 - 100 P.75x.113 2.50 2.26 81.3 0.3326 1166.94 10777.40 0.108 1  

 
T6 100 - 80 P.75x.113 2.50 2.26 81.3 0.3326 601.46 10777.40 0.056 1  

 
T7 80 - 60 P.75x.113 2.50 2.26 81.3 0.3326 611.35 10777.40 0.057 1  

 
T8 60 - 40 P.75x.113 2.50 2.26 81.3 0.3326 664.03 10777.40 0.062 1  

 
T9 40 - 20 P.75x.113 2.50 2.26 81.3 0.3326 720.35 10777.40 0.067 1  

 
T10 20 - 6.66667 P.75x.113 2.50 2.26 81.3 0.3326 726.02 10777.40 0.067 1  

 
T11 6.66667 - 0 P.75x.113 1.25 1.01 36.3 0.3326 603.99 10777.40 0.056 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Top Girt Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 160 - 140 P.75x.113 2.50 2.26 81.3 0.3326 1608.32 10777.40 0.149 1  

 
T2 140 - 120 P.75x.113 2.50 2.26 81.3 0.3326 670.67 10777.40 0.062 1  

 
T3 120 - 113.333 P.75x.113 2.50 2.26 81.3 0.3326 793.75 10777.40 0.074 1  

 
T4 113.333 - 

106.667 
P.75x.113 2.50 2.26 81.3 0.3326 1871.66 10777.40 0.174 1  

 
T6 100 - 80 P.75x.113 2.50 2.26 81.3 0.3326 273.90 10777.40 0.025 1  

 
T7 80 - 60 P.75x.113 2.50 2.26 81.3 0.3326 285.61 10777.40 0.027 1  

 
T8 60 - 40 P.75x.113 2.50 2.26 81.3 0.3326 344.38 10777.40 0.032 1  

 
T9 40 - 20 P.75x.113 2.50 2.26 81.3 0.3326 330.56 10777.40 0.031 1  

 
T10 20 - 6.66667 P.75x.113 2.50 2.26 81.3 0.3326 362.96 10777.40 0.034 1  

 
T11 6.66667 - 0 P.75x.113 2.47 2.23 80.2 0.3326 2543.68 10777.40 0.236 1  
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1 P u  / φPn controls 
 
 

 Bottom Girt Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 160 - 140 P.75x.113 2.50 2.26 81.3 0.3326 629.95 10777.40 0.058 1  

 
T2 140 - 120 P.75x.113 2.50 2.26 81.3 0.3326 737.94 10777.40 0.068 1  

 
T4 113.333 - 

106.667 
P.75x.113 2.50 2.26 81.3 0.3326 1228.10 10777.40 0.114 1  

 
T5 106.667 - 100 P.75x.113 2.50 2.26 81.3 0.3326 402.74 10777.40 0.037 1  

 
T6 100 - 80 P.75x.113 2.50 2.26 81.3 0.3326 307.06 10777.40 0.028 1  

 
T7 80 - 60 P.75x.113 2.50 2.26 81.3 0.3326 287.09 10777.40 0.027 1  

 
T8 60 - 40 P.75x.113 2.50 2.26 81.3 0.3326 365.55 10777.40 0.034 1  

 
T9 40 - 20 P.75x.113 2.50 2.26 81.3 0.3326 357.21 10777.40 0.033 1  

 
T10 20 - 6.66667 P.75x.113 2.50 2.26 81.3 0.3326 2527.20 10777.40 0.234 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Top Guy Pull-Off Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T4 113.333 - 

106.667 
3x.226 2.50 2.26 415.8 0.5085 6988.26 24789.40 0.282 1  

 
T8 60 - 40 3x.226 2.50 2.26 415.8 0.6780 4233.58 30510.00 0.139 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Torque-Arm Top Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 160 - 140 (378) L3x3x3/8 2.50 2.38 31.3 2.1100 5616.51 68364.00 0.082 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 160 - 140 (379) L3x3x3/8 2.50 2.38 31.3 2.1100 5606.54 68364.00 0.082 1  

 
T1 160 - 140 (384) L3x3x3/8 2.50 2.38 31.3 2.1100 5734.99 68364.00 0.084 1  

 
T1 160 - 140 (385) L3x3x3/8 2.50 2.38 31.3 2.1100 5377.08 68364.00 0.079 1  

 
T1 160 - 140 (390) L3x3x3/8 2.50 2.38 31.3 2.1100 5594.70 68364.00 0.082 1  

 
T1 160 - 140 (391) L3x3x3/8 2.50 2.38 31.3 2.1100 5650.38 68364.00 0.083 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Torque-Arm Bottom Design Data     
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 160 - 140 (380) L3x3x3/8 4.16 3.96 52.0 2.1100 2054.55 68364.00 0.030 1  

 
T1 160 - 140 (381) L3x3x3/8 4.16 3.96 52.0 2.1100 2009.00 68364.00 0.029 1  

 
T1 160 - 140 (386) L3x3x3/8 4.16 3.96 52.0 2.1100 1824.15 68364.00 0.027 1  

 
T1 160 - 140 (387) L3x3x3/8 4.16 3.96 52.0 2.1100 1862.93 68364.00 0.027 1  

 
T1 160 - 140 (392) L3x3x3/8 4.16 3.96 52.0 2.1100 2035.08 68364.00 0.030 1  

 
T1 160 - 140 (393) L3x3x3/8 4.16 3.96 52.0 2.1100 2044.89 68364.00 0.030 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Section Capacity Table 
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Size Critical 

Element 
P 
lb 

øPallow 
lb 

% 
Capacity 

Pass 
Fail 

T1 160 - 140 Leg ROHN 2.5 X-STR 1 -37378.70 87874.20 42.5 Pass  
    Diagonal P.75x.113 30 -4963.55 8475.25 58.6 Pass  
    Horizontal P.75x.113 38 -1656.87 7610.79 21.8 Pass  
    Top Girt P.75x.113 6 -1608.59 7610.79 21.1 Pass  
    Bottom Girt P.75x.113 9 629.95 10777.40 5.8 Pass  
    Guy A@160 7/16 389 7457.63 12480.00 59.8 Pass  
    Guy B@160 7/16 382 7254.68 12480.00 58.1 Pass  
    Guy C@160 7/16 376 7440.63 12480.00 59.6 Pass  
    Torque Arm 

Top@160 
L3x3x3/8 384 5734.99 68364.00 8.4 Pass  

    Torque Arm L3x3x3/8 381 -10749.10 48446.40 22.2 Pass  
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Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
lb 

øPallow 
lb 

% 
Capacity 

Pass 
Fail 

Bottom@160 
T2 140 - 120 Leg ROHN 2.5 X-STR 43 -37273.00 87855.30 42.4 Pass  

    Diagonal P.75x.113 56 -4845.28 7624.89 63.5 Pass  
    Horizontal P.75x.113 95 2274.78 10777.40 21.1 Pass  
    Top Girt P.75x.113 48 670.67 10777.40 6.2 Pass  
    Bottom Girt P.75x.113 51 737.94 10777.40 6.8 Pass  

T3 120 - 113.333 Leg ROHN 2.5 STD 103 -29634.30 66678.50 44.4 Pass  
    Diagonal P.75x.113 114 -5232.21 7694.92 68.0 Pass  
    Horizontal P.75x.113 117 1697.54 10777.40 15.8 Pass  
    Top Girt P.75x.113 108 793.75 10777.40 7.4 Pass  

T4 113.333 - 
106.667 

Leg ROHN 2.5 STD 124 -36899.90 64244.90 57.4 Pass  

    Diagonal P.75x.113 147 -5321.73 7694.92 69.2 Pass  
    Top Girt P.75x.113 128 1871.66 10777.40 17.4 Pass  
    Bottom Girt P.75x.113 130 1228.10 10777.40 11.4 Pass  
    Guy A@110 3/4 396 21788.00 34980.00 62.3 Pass  
    Guy B@110 3/4 395 21827.90 34980.00 62.4 Pass  
    Guy C@110 3/4 394 21834.70 34980.00 62.4 Pass  
    Top Guy 

Pull-Off@110 
3x.226 140 6988.26 24789.40 28.2 Pass  

T5 106.667 - 100 Leg ROHN 2.5 STD 148 -36901.40 64244.60 57.4 Pass  
    Diagonal P.75x.113 163 -4433.77 8529.22 52.0 Pass  
    Horizontal P.75x.113 151 1166.94 10777.40 10.8 Pass  
    Bottom Girt P.75x.113 154 402.74 10777.40 3.7 Pass  

T6 100 - 80 Leg ROHN 2.5 STD 168 -27391.60 59392.60 46.1 Pass  
    Diagonal P.75x.113 205 -3865.59 8486.11 45.6 Pass  
    Horizontal P.75x.113 202 601.46 10777.40 5.6 Pass  
    Top Girt P.75x.113 169 273.90 10777.40 2.5 Pass  
    Bottom Girt P.75x.113 173 307.06 10777.40 2.8 Pass  

T7 80 - 60 Leg ROHN 2.5 STD 208 -28338.60 59089.80 48.0 Pass  
    Diagonal P.75x.113 219 -2719.92 5401.55 50.4 Pass  
    Horizontal P.75x.113 226 611.35 10777.40 5.7 Pass  
    Top Girt P.75x.113 213 285.61 10777.40 2.7 Pass  
    Bottom Girt P.75x.113 216 287.09 10777.40 2.7 Pass  

T8 60 - 40 Leg ROHN 2.5 STD 250 -32351.80 63936.60 50.6 Pass  
    Diagonal P.75x.113 279 -3730.39 5401.55 69.1 Pass  
    Horizontal P.75x.113 263 664.03 10777.40 6.2 Pass  
    Top Girt P.75x.113 255 344.38 10777.40 3.2 Pass  
    Bottom Girt P.75x.113 256 365.55 10777.40 3.4 Pass  
    Guy A@50 7/16 399 7457.77 12480.00 59.8 Pass  
    Guy B@50 7/16 398 7458.20 12480.00 59.8 Pass  
    Guy C@50 7/16 397 7455.18 12480.00 59.7 Pass  
    Top Guy 

Pull-Off@50 
3x.226 274 4233.58 30510.00 13.9 Pass  

T9 40 - 20 Leg ROHN 2.5 STD 292 -36000.50 64093.90 56.2 Pass  
    Diagonal P.75x.113 331 -2802.25 5401.55 51.9 Pass  
    Horizontal P.75x.113 310 720.35 10777.40 6.7 Pass  
    Top Girt P.75x.113 295 330.56 10777.40 3.1 Pass  
    Bottom Girt P.75x.113 299 357.21 10777.40 3.3 Pass  

T10 20 - 6.66667 Leg ROHN 2.5 STD 334 -35958.00 63979.60 56.2 Pass  
    Diagonal P.75x.113 345 -2042.46 5421.49 37.7 Pass  
    Horizontal P.75x.113 360 726.02 10777.40 6.7 Pass  
    Top Girt P.75x.113 339 362.96 10777.40 3.4 Pass  
    Bottom Girt P.75x.113 341 2527.20 10777.40 23.4 Pass  

T11 6.66667 - 0 Leg ROHN 2.5 STD 364 -36939.00 63951.00 57.8 Pass  
    Diagonal P.75x.113 375 -1807.69 6338.99 28.5 Pass  
    Horizontal P.75x.113 372 603.99 10777.40 5.6 Pass  
    Top Girt P.75x.113 367 2543.68 10777.40 23.6 Pass  
              Summary   
            Leg (T11) 57.8 Pass  
            Diagonal 69.2 Pass  
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Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
lb 

øPallow 
lb 

% 
Capacity 

Pass 
Fail 

(T4) 
            Horizontal 

(T1) 
21.8 Pass  

            Top Girt 
(T11) 

23.6 Pass  

            Bottom Girt 
(T10) 

23.4 Pass  

            Guy A (T4) 62.3 Pass  
            Guy B (T4) 62.4 Pass  
            Guy C (T4) 62.4 Pass  
            Top Guy 

Pull-Off 
(T4) 

28.2 Pass  

            Torque Arm 
Top (T1) 

8.4 Pass  

            Torque Arm 
Bottom (T1) 

22.2 Pass  

            Bolt Checks 27.7 Pass  
      RATING = 69.2 Pass  
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CT81XC010 1 May 26, 2015 

1.  Introduction 

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed modifications to 
the existing Sprint antenna arrays mounted on the guyed tower located at 54 Waterbury Road in Prospect, CT. The 
coordinates of the tower are 41° 30' 40.36" N, 72° 58' 57.08" W. 
 
Sprint is proposing the following modifications: 

1) Remove three 1900MHz CDMA/EVDO antennas (one per sector); 

2) Install three dualband 865/1900MHz CDMA/EVDO/LTE antennas (one per sector); 

3) Install three 865MHz & three 1900MHz remote radio heads (two per sector); 

4) Install three 2500 MHz LTE antennas (one per sector); 

5) Install three 2500 MHz LTE remote radio heads (one per sector). 

  

2.  FCC Guidelines for Evaluating RF Radiation Exposure Limits 

In 1985, the FCC established rules to regulate radio frequency (RF) exposure from FCC licensed antenna facilities.  In 
1996, the FCC updated these rules, which were further amended in August 1997 by OET Bulletin 65 Edition 97-01.  These 
new rules include Maximum Permissible Exposure (MPE) limits for transmitters operating between 300 kHz and 100 GHz.  
The FCC MPE limits are based upon those recommended by the National Council on Radiation Protection and 
Measurements (NCRP), developed by the Institute of Electrical and Electronics Engineers, Inc., (IEEE) and adopted by the 
American National Standards Institute (ANSI). 

The FCC general population/uncontrolled limits set the maximum exposure to which most people may be subjected.  
General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which 
persons that are exposed as a consequence of their employment may not be fully aware of the potential for exposure or 
cannot exercise control over their exposure. 

Public exposure to radio frequencies is regulated and enforced in units of milliwatts per square centimeter (mW/cm2).  The 
general population exposure limits for the various frequency ranges are defined in the attached “FCC Limits for Maximum 
Permissible Exposure (MPE)” in Attachment B of this report. 

Higher exposure limits are permitted under the occupational/controlled exposure category, but only for persons who are 
exposed as a consequence of their employment and who have been made fully aware of the potential for exposure, and they 
must be able to exercise control over their exposure.  General population/uncontrolled limits are five times more stringent 
than the levels that are acceptable for occupational, or radio frequency trained individuals.  Attachment B contains excerpts 
from OET Bulletin 65 and defines the Maximum Exposure Limit. 

Finally, it should be noted that the MPE limits adopted by the FCC for both general population/uncontrolled exposure and 
for occupational/controlled exposure incorporate a substantial margin of safety and have been established to be well below 
levels generally accepted as having the potential to cause adverse health effects. 
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3.  RF Exposure Prediction Methods 

The emission field calculation results displayed in the following figures were generated using the following formula as 
outlined in FCC bulletin OET 65: 

sOffBeamLos
R

EIRP
×







×
×

= 2

2

4
6.1 Density Power 
π

 

 Where: 

  EIRP = Effective Isotropic Radiated Power 

  R = Radial Distance = ( )22 VH +  

  H = Horizontal Distance from antenna in meters 

  V = Vertical Distance from radiation center of antenna in meters 

  Ground reflection factor of 1.6 

  Off Beam Loss is determined by the selected antenna patterns 

 

These calculations assume that the antennas are operating at 100 percent capacity, that all antenna channels are transmitting 
simultaneously, and that the radio transmitters are operating at full power. As a result, the predicted signal levels reported 
below are much higher than the actual signal levels will be from the final site configuration. 
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4.  Calculation Results 

Table 1 below outlines the power density information for the site.  Because the proposed Sprint antennas are directional in 
nature, the majority of the RF power is focused out towards the horizon.  As a result, there will be less RF power directed 
below the antennas relative to the horizon, and consequently lower power density levels around the base of the tower.  
Please refer to Attachment C for the vertical patterns of the proposed Sprint antennas.  The calculated results for Sprint’s 
proposed antenna configuration in Table 1 include a nominal 10 dB off-beam pattern loss to account for the lower relative 
gain below the antennas. 
 

Carrier
Antenna 
Height         
(Feet)

Operating 
Frequency 

(MHz)

Number of 
Trans.

ERP Per 
Transmitter 

(Watts)

Power Density 
(mw/cm2)

Limit %MPE

Sprint-Nextel iDEN 146 851 9 100 0.0152 0.5673 2.68%
Sprint-Nextel CDMA 146 1962.5 11 421 0.0781 1.0000 7.81%

Clearwire 146 2496 2 153 0.0052 1.0000 0.52%
Clearwire 151 23000 1 211 0.0033 1.0000 0.33%
F&S Oil N/A 451 N/A N/A 0.0031 0.3007 1.03%

New Haven Transit N/A 451 N/A N/A 0.0031 0.3007 1.03%
US Post Office N/A 415 N/A N/A 0.0031 0.2767 1.12%
Central Comm. N/A 452 N/A N/A 0.0031 0.3013 1.03%
CT Motor Club N/A 150.92 N/A N/A 0.0381 0.2000 19.05%
AT&T UMTS 126 880 2 1077 0.0488 0.5867 8.32%
AT&T UMTS 126 1900 2 1556 0.0705 1.0000 7.05%
AT&T GSM 126 880 1 538 0.0122 0.5867 2.08%
AT&T GSM 126 1900 4 934 0.0846 1.0000 8.46%
AT&T LTE 126 734 1 1375 0.0311 0.4893 6.36%

Verizon Cellular 135 869 9 348 0.0618 0.5793 10.67%
Verizon PCS 135 1970 7 423 0.0584 1.0000 5.84%
Verizon LTE 135 746 1 819 0.0162 0.4973 3.25%
Verizon AWS 135 2145 1 2691 0.0531 1.0000 5.31%

Sprint CDMA/EVDO 146 865 1 350 0.0006 0.5767 0.10%
Sprint CDMA/EVDO 146 1900 5 622 0.0052 1.0000 0.52%

Sprint LTE 146 865 1 875 0.0015 0.5767 0.26%
Sprint LTE 146 1900 1 3112 0.0052 1.0000 0.52%
Sprint LTE 146 2500 1 3112 0.0052 1.0000 0.52%

Total: 82.53%  
Table 1: Carrier Information1 2 

                                                 
1 The existing CSC filings for Sprint-Nextel and Clearwire should be removed and replaced with the updated Sprint values provided in Table 
1.  The power density information for carriers other than Sprint was taken directly from the CSC database dated 5/4/2015. Please note that 
%MPE values listed are rounded to two decimal points.  The total %MPE listed is a summation of each unrounded contribution.  Therefore, 
summing each rounded value may not reflect the total value listed in the table. 
2 Antenna heights listed for Sprint are in reference to the Infinigy Construction Drawings, dated 5/11/2015. 
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5.  Conclusion 

The above analysis verifies that emissions from the final site configuration will be below the maximum power density 
levels as outlined by the FCC in the OET Bulletin 65 Ed. 97-01. The highest, cumulative expected percent of Maximum 
Permissible Exposure at ground level is 82.53% of the FCC Uncontrolled/General Population limit. 

 

6.  Statement of Certification 

I certify to the best of my knowledge that the statements in this report are true and accurate.  The calculations follow 
guidelines set forth in ANSI/IEEE Std. C95.3, ANSI/IEE Std. C95.1 and FCC OET Bulletin 65 Edition 97-01. 

 
 
 
 

 
 

  May 26, 2015 

 Daniel L. Goulet 
C Squared Systems, LLC 

Date 
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Attachment A: References 
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ANSI C95.1-1982, American National Standard Safety Levels With Respect to Human Exposure to Radio Frequency 
Electromagnetic Fields, 300 kHz to 100 GHz IEEE-SA Standards Board 

 

IEEE Std C95.3-1991 (Reaff 1997), IEEE Recommended Practice for the Measurement of Potentially Hazardous 
Electromagnetic Fields - RF and Microwave IEEE-SA Standards Board 
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE) 

(A) Limits for Occupational/Controlled Exposure 3  

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (E) 

(A/m) 

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S (minutes) 

0.3-3.0 614 1.63 (100)* 6 
3.0-30 1842/f 4.89/f (900/f2)* 6 
30-300 61.4 0.163 1.0 6 

300-1500 - - f/300 6 
1500-100,000 - - 5 6 

 
 
(B) Limits for General Population/Uncontrolled Exposure 4  

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (E) 

(A/m) 

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S (minutes) 

0.3-1.34 614 1.63 (100)* 30 
1.34-30 824/f 2.19/f (180/f2)* 30 
30-300 27.5 0.073 0.2 30 

300-1500 - - f/1500 30 
1500-100,000 - - 1.0 30 

 

f = frequency in MHz * Plane-wave equivalent power density 

Table 2: FCC Limits for Maximum Permissible Exposure (MPE) 
 

                                                 
3 Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their employment provided those 
persons are fully aware of the potential for exposure and can exercise control over their exposure. Limits for occupational/controlled 
exposure also apply in situations when an individual is transient through a location where occupational/controlled limits apply provided he or 
she is made aware of the potential for exposure. 
4 General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that are 
exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control over their 
exposure. 
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Plane-wave Equivalent Power Density 

 
 

Frequency (MHz) 
 

Figure 1: Graph of FCC Limits for Maximum Permissible Exposure (MPE) 
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Attachment C: Sprint’s Antenna Model Data Sheets and Electrical Patterns 

865 MHz CDMA/EVDO/LTE 

 

Manufacturer: RFS 
Model #: APXVSPP18-C-A20 

Frequency Band: 806-869 MHz 
Gain: 13.4 dBd 

Vertical Beamwidth: 11.5° 
Horizontal Beamwidth: 65° 

Polarization: Dual Pol ± 45° 
Size L x W x D: 72.0” x 11.8” x 7.0” 

  

1900 MHz CDMA/EVDO/LTE 

 

Manufacturer: RFS 
Model #: APXVSPP18-C-A20 

Frequency Band: 1850-1995 MHz 
Gain: 15.9 dBd 

Vertical Beamwidth: 5.5° 
Horizontal Beamwidth: 65° 

Polarization: Dual Pol ± 45° 
Size L x W x D: 72.0” x 11.8” x 7.0” 

  

2500 MHz LTE 

 

Manufacturer: RFS 
Model #: APXVTM14-C-I20 

Frequency Band: 2490-2690 MHz 
Gain: 15.9 dBd 

Vertical Beamwidth: 5° 
Horizontal Beamwidth: 65° 

Polarization: Dual Pol ±45° 
Size L x W x D: 56.3” x 12.6” x 6.3” 
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