
 

June 16, 2020 
 
Ms. Melanie A. Bachman 
Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 
 
Re:  Notice of Exempt Modification New Cingular Wireless PCS LLC (“AT&T”) Site CT2579 
 855 University Drive (UCONN), Torrington, CT 06790 (the “Property”) 
 Latitude: 41.840544N   Longitude: 73.161908W 
 
Dear Ms. Bachman: 
 
AT&T currently maintains (6) antennas on the existing 300’ guyed tower (“Tower”) at 855 University Drive, 
Torrington, CT. The property is owned by the State of Connecticut.  The tower is owned by Vertical Bridge.  
AT&T intends to modify its Facility by replacing (3) antennas with (3) OPA65R-BU6DA and adding (3) DMP65R-
BU6DA antennas and replacing (3) RRUs with (3) B5/B12 4449 RRUs and install (3) 4478 B14 RRUs and install 
(3) 8843 B2/B66A. The height of the existing and proposed antennas and RRUs is 297’.  
 
The city planner said since it was State of CT property, the City wasn’t a party in that cell tower application. No 
zoning approval is available. Please see attached email.  AT&T received Council approval under TS-CING-143-
110407 on April 29, 2011.   
 
Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies (“R.C.S.A”) §16-
50j-73 for construction that constitutes an exempt modification pursuant to R.C.S.A §16-50j-72(b)(2). In 
accordance with to R.C.S.A §16-50j-73, a copy of this letter is being sent to the Honorable Elinor Carbone, 
Mayor, City of Torrington, Mr. Martin J. Conner, AICP, City Planner,  City of Torrington,  the State of 
Connecticut as property owner and Vertical Bridge as tower manager.  
  
The planned modifications of the facility fall squarely within those activities explicitly provided for in R.C.S.A 
§16-50j-72(b)(2). Specifically: 
 

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

2. The proposed modifications will not require an extension of the site boundary.  
 
3. The proposed modifications will not increase noise levels at the facility by six decibels or more, or to 

levels that exceed state and local criteria. 
 
4. The operation of the modified facility will not increase radio frequency emissions at the facility to a 

level at or above the Federal Communications Commission safety standard. 
     



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

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

 
For the foregoing reasons, AT&T respectfully submits the proposed modifications to the above referenced 
telecommunication facility constitute an exempt modification pursuant to R.C.S.A §16-50j-72(b)(2). 
 
Sincerely,  
 
Hollis M. Redding 
 
Hollis M. Redding 
SAI Communications, LLC 
12 Industrial Way 
Salem, NH 03079 
Mobile: 860-834-6964 
hredding@saigrp.com  
 
 
Enclosures 

   
   
  
 
Cc: The Honorable Elinor Carbone, Mayor, City of Torrington 
       Mr. Martin J. Connor, AICP, City Planner, City of Torrington 
       The State of Connecticut as property owner 
       Vertical Bridge as tower owner 
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Existing Loading on Tower      

Carrier 
# of 

Channels 
ERP/Ch 

(W) 

Antenna 
Centerline 
Height (ft) 

Power 
Density 

(mW/cm^2) 

Freq. 
Band 

(MHz**) 

 Limit 
S (mW 
/cm^2) %MPE 

Other Carriers*             0.00% 
AT&T   2 500 297 0.0042 850 0.5667 0.07% 
AT&T  2 500 297 0.0042 1900 1.0000 0.04% 
AT&T  1 500 297 0.0021 700 0.4667 0.05% 
AT&T   1 427 297 0.0018 1900 1.0000 0.02% 
AT&T   1 296 297 0.0013 880 0.5667 0.02% 
Site Total             0.20% 
*Per CSC Records (available upon request, includes calculation formulas)   
** If a range of frequencies are used, such as 880-894, enter the lowest value, i.e. 880  
        
        

Proposed Loading on Tower      

Carrier 
# of 

Channels 
ERP/Ch 

(W) 

Antenna 
Centerline 
Height (ft) 

Power 
Density 

(mW/cm^2) 

Freq. 
Band 

(MHz**) 

 Limit 
S (mW 
/cm^2) %MPE 

Other Carriers*             0.00% 
AT&T UMTS 1 500 297 0.0021 850 0.5667 0.04% 
AT&T LTE 1 2951 297 0.0125 700 0.4667 0.27% 
AT&T AWS 1 3837 297 0.0163 2170 1.0000 0.16% 
AT&T LTE 1 1476 297 0.0063 700 0.4667 0.13% 
AT&T LTE 1   1000 297 0.0042 850 0.5667 0.07% 
AT&T LTE 2 3664 297 0.0311 1900 1.0000 0.31% 
AT&T 5G   1 1000 297 0.0042 850 0.5667 0.07% 
Site Total             1.06% 
*Per CSC Records (available upon request, includes calculation formulas)  
** If a range of frequencies are used, such as 880-894, enter the lowest value, i.e. 880  
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PROPOSED RRUS DETAIL

NOTE:

DC SURGE SUPPRESSOR DETAIL

FINAL ANTENNA SCHEDULE

PROPOSED LTE ANTENNA

& RRU MOUNTING DETAIL

PROPOSED LTE ANTENNA
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STRUCTURAL NOTES: SPECIAL INSPECTIONS (REFERENCE IBC CHAPTER 17):

SPECIAL INSPECTION CHECKLIST
BEFORE CONSTRUCTION

1

2

3

DURING CONSTRUCTION

 REQUIRED

4

5

AFTER CONSTRUCTION

 REQUIRED
6

 REQUIRED
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GROUND BAR - DETAIL (AS REQUIRED)

GROUND WIRE TO GROUND BAR CONNECTION DETAIL

GROUNDING RISER DIAGRAM

TYPICAL GROUND BAR CONNECTION DETAIL
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Structural Analysis Report 

 

Structure   : 300 Foot Guyed Tower 

VB Site Name  : Torrington Tower 

VB Site Number  : US-CT-5011 

Proposed Carrier  : New Cingular Wireless PCS, LLC 

Carrier Site Name  : TORRINGTON 

Carrier Site Number  : CT2579 

Site Location   : 855 University Drive 

      Torrington, CT 06790 (Litchfield County) 

Date    : June 3, 2020 

Max Member Stress Level : 99%  

Result    : PASS 

 

Prepared by: 

 

 

 

 

 VERTICAL BRIDGE ENGINEERING, LLC 

        

  

JWagner
Date

JWagner
Stamp



VB Site Number: US-CT-5011 

750 Park of Commerce Drive Suite 200          Boca Raton, FL 33487          561-948-6367          

VerticalBridge.com 
  

Table of Contents 

 

 

Introduction ........................................................................................................................ 1 

Existing Structural Information ....................................................................................... 1 

Final Proposed Equipment Loading for AT&T .............................................................. 1 

Design Criteria ................................................................................................................... 2 

Analysis Results .................................................................................................................. 2 

Assumptions ........................................................................................................................ 2 

Conclusions ......................................................................................................................... 3 

Standard Conditions .......................................................................................................... 4 

Disclaimer of Warranties .................................................................................................. 4 

Calculations ........................................................................................................... Attached 

Collocation Application ....................................................................................... Attached 

 

 

 

 

 

 

 

 

 

 

 

 



VB Site Number: US-CT-5011 

750 Park of Commerce Drive Suite 200          Boca Raton, FL 33487          561-948-6367          

VerticalBridge.com 
  

Introduction 

We have completed our structural analysis of the proposed equipment installation on the foregoing tower to 

determine its ability to support the new loads proposed by AT&T. The objective of the analysis was to determine 

if the tower meets the current structural codes and standards with the proposed equipment installation.    
 

 

Existing Structural Information 

The following documents for the existing structure were made available for our structural analysis. 

Tower Information Structural Components Tower Mapping dated September 27, 2016. 

Foundation Information Foundation information was not available at the time of analysis 

Geotechnical Information Geotechnical information was not available at the time of analysis. 

Existing Equipment Information Vertical Bridge Collocation Application Version 1. 

Tower Reinforcement Information Tower has not been previously reinforced. 
 

 

Final Proposed Equipment Loading for AT&T 

The following proposed loading was obtained from the Vertical Bridge Collocation Application: 

Antenna/Equipment  Coax  

Mount 

(ft.) 

RAD 

(ft.) 
Qty. Antenna 

Type 
Qty. Size/Type 

297.0 

- 3 SitePro1 VFA12-WLL-30120 Mount 

6 

1 

2 

3 

1 

2 1/4” Coax 

7/16” Fiber 

3/4” DC Power 

1” DC Power 

7/16” Fiber 

297.0 

3 KMW AM-X-CD-16-65-00T-RET Panel 

1 Raycap DC6-48-60-18-8F Squid 

3 CCI DTMABP7819VG12A TMA 

3 Ericsson 4478 B14 RRU 

3 Ericsosn 4449 B5/B12 RRU 

3 Ericsson 8843 B2/B66A RRU 

1 Raycap DC9-48-60-24-8C-EV Squid 

3 CCI OPA65R-BU6DA Panel 

3 CCI DMP65R-BU6DA Panel 
Note: Proposed equipment shown in bold. 

Note: Other existing loading can be found on the tower profile attached. 

Note: (6) Ericsson RRUS 11 B12 RRUs and (3) KMW AM-X-CD-16-65-00T-RET Panels are to be removed. 
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Design Criteria 

The tower was analyzed using tnxTower (Version 8.0.7.4) tower analysis software using the following design 

criteria.   

State  Connecticut 

City / County Building Code Litchfield County (IBC 2015) 

TIA/EIA Standard Code TIA-222-G 

Basic Wind Speed 90 MPH (Vasd) / 107 MPH (Vult) 

Basic Wind Speed w/ Ice 40 MPH w/ 0.75” Ice 

Steel Grade 36 ksi All Members / A325 Bolts 

Exposure Category C 

Topographic Category (height) 1 (0.0 Ft.) 

Risk Category II 

 

Analysis Results 

Based on the foregoing information, our structural analysis determined that the existing tower is structurally 

capable of supporting the proposed equipment loads without modification. The existing foundation has not 

been evaluated. Foundations are typically designed to match the tower capacity. Based on the remaining capacity, 

the foundation should be within acceptable tolerances. 

 

 

Assumptions 

The below assumptions are true, complete and accurate. 

1. The existing tower has been maintained to manufacturer’s specifications and is in good condition. 

2. Foundations are considered to have been properly designed for the original design loads. 

3. All member connections are considered to have been designed to meet the load carrying capacity of the 

connected member. 

4. Antenna mount loads have been estimated based on generally accepted industry standards. 

5. The mounts for the proposed antennas have been analyzed and designed by others. 

6. See additional assumptions contained in the report attached. 

7. Tower is within acceptable engineering tolerance at 105%. 

8. Foundations are within acceptable engineering tolerance at 110%. 
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Conclusions 

The existing tower described above does have sufficient capacity to support the proposed loading based on the 

governing Building Code. The tower base and anchor foundations have not been evaluated but should be 

acceptable. 

We appreciate the opportunity of providing our continuing professional services to you.  If you have any 

questions or need further assistance, please call us anytime at 561-948-6367. 

 

Sincerely,  

Analysis by: 

 

 

 

 

Jesse Wagner 

Modifications and Safety Manager 

Reviewed by: 

 

 

 

Michael T. DeBoer, PE 

Vice President of Structural Engineering 

JWagner
Date

JWagner
Stamp
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Standard Conditions 

All engineering services are performed on the basis that the information used is current and correct. This 

information may consist of, but not necessarily limited, to: 

- Information supplied by the client regarding the structure itself, the antenna and transmission line loading 

on the structure and its components, or relevant information. 

- Information from drawings in possession of Vertical Bridge Engineering, LLC, or generated by field 

inspections or measurements of the structure. 

It is the responsibility of the client to ensure that the information provided to Vertical Bridge Engineering, LLC   

and used in the performance of our engineering services is correct and complete.  In the absence of information 

contrary, we consider that all structures were constructed in accordance with the drawings and specifications and 

are in a un- corroded condition and have not deteriorated; and we, therefore consider that their capacity has not 

significantly changed from the original design condition. 

All services will be performed to the codes and standards specified by the client, and we do not imply to meet any 

other code and standard requirements unless explicitly agreed to in writing.  If wind and ice loads or other 

relevant parameters are to be different from the minimum values recommended by the codes and standards, the 

client shall specify the exact requirements.  In the absence of information to the contrary, all work will be 

performed in accordance with the revision of ANSI/TIA/EIA-222-G requested. 

All services are performed, results obtained, and recommendations made in accordance with the generally 

accepted engineering principles and practices. Vertical Bridge Engineering LLC is not responsible for the 

conclusions, opinions and recommendations made by others based on the information we supply. 

 

Disclaimer of Warranties 

The engineering services by Vertical Bridge Engineering, LLC in connection with this Structural Analysis are 

limited to a computer analysis of the tower structure, size and capacity of its members. Vertical Bridge 

Engineering, LLC does not analyze the fabrication, including welding, except as may be expressly included in this 

report. 

The purpose of this report is to assess the feasibility of adding appurtenances usually accompanied by 

transmission lines.  Any mention of structural modifications are reasonable estimates and should not be used a 

precise construction document.  Precise modification drawings are obtainable from Vertical Bridge Engineering, 

LLC but are beyond the scope of this report. 

Vertical Bridge Engineering, LLC makes no warranties, express or implied, in connection with this report and 

disclaims any liability arising from material, fabrication and erection of this tower, or installation and compliance 

with legal and permitting requirements of the proposed equipment. Vertical Bridge Engineering, LLC will not be 

responsible whatsoever for or on account of, consequential or incidental damages sustained by any person, firm, 

or organization as a result of any data or conclusions contained in this report.  The maximum liability of Vertical 

Bridge Engineering, LLC pursuant to this report will be limited to the total fee received for preparation of this 

report. 
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 CCI DTMABP7819VG12A 
 (14.25x11.46x4.17) (ATT)

 297

 CCI DTMABP7819VG12A 
 (14.25x11.46x4.17) (ATT)

 297

 CCI DMP65R-BU6DA (71.2x20.7x7.7) 
 (ATT)

 297

 CCI DMP65R-BU6DA (71.2x20.7x7.7) 
 (ATT)

 297

 CCI DMP65R-BU6DA (71.2x20.7x7.7) 
 (ATT)

 297

 4' x 2' x2-1/2" rest Platform  196

 4' x 2' x2-1/2" rest Platform  196

 ODU (15 lbs, 1.5 CaAa)  102.25

 1' Side Arm  102.25

 PCTEL MPRD 2449  102.25

 4' x 2' x2-1/2" rest Platform  96

 4' x 2' x2-1/2" rest Platform  96

SYMBOL LIST
MARK MARKSIZE SIZE

A  N.A.

B  L2x2x3/16

C  L5x3x1/4

D  L3 1/2x3 1/2x1/4

E  1 @ 4.83333

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A36  36 ksi  58 ksi

TOWER DESIGN NOTES
1.   Tower is located in Litchfield County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 90 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 40 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 0.000 ft
8.   TOWER RATING: 99.3%
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  Tower Input Data    
 

 

The main tower is a 3x guyed tower with an overall height of 300.000 ft above the ground line. 

The base of the tower is set at an elevation of 0.000 ft above the ground line. 

The face width of the tower is 4.000 ft at the top and 4.000 ft at the base. 

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

The following design criteria apply:  

 Tower is located in Litchfield County, Connecticut. 

 Basic wind speed of 90 mph. 

 Structure Class II. 

 Exposure Category C. 

 Topographic Category 1. 

 Crest Height 0.000 ft. 

 Nominal ice thickness of 0.7500 in. 

 Ice thickness is considered to increase with height. 

 Ice density of 56.000 pcf. 

 A wind speed of 40 mph  is used in combination with ice. 

 Temperature drop of 50.000 °F. 

 Deflections calculated using a wind speed of 60 mph. 

 I-Beam base is 1.000 ft above the pivot. 

 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   Use ASCE 10 X-Brace Ly Rules 

  Consider Moments - Horizontals   Assume Legs Pinned √ Calculate Redundant Bracing Forces 

  Consider Moments - Diagonals   Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 

√ Use Code Stress Ratios   Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 

√ Use Code Safety Factors - Guys √ Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice   Bypass Mast Stability Checks √ Consider Feed Line Torque 

  Always Use Max Kz √ Use Azimuth Dish Coefficients √ Include Angle Block Shear Check 

  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-G Bracing Resist. Exemption 
√ Include Bolts In Member Capacity √ Autocalc Torque Arm Areas   Use TIA-222-G Tension Splice Exemption 

  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 

√ Secondary Horizontal Braces Leg √ Sort Capacity Reports By Component   Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided) √ Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 

√ SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 

  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs   Pole Without Linear Attachments 
          Pole With Shroud Or No Appurtenances 

          Outside and Inside Corner Radii Are 

Known 
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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 300.000-297.000   4.000 1 3.000 

T2 297.000-294.000   4.000 1 3.000 

T3 294.000-291.000   4.000 1 3.000 
T4 291.000-288.000   4.000 1 3.000 

T5 288.000-285.000   4.000 1 3.000 

T6 285.000-280.000   4.000 1 5.000 
T7 280.000-260.000   4.000 1 20.000 

T8 260.000-240.000   4.000 1 20.000 

T9 240.000-220.000   4.000 1 20.000 
T10 220.000-200.000   4.000 1 20.000 

T11 200.000-180.000   4.000 1 20.000 

T12 180.000-160.000   4.000 1 20.000 
T13 160.000-140.000   4.000 1 20.000 

T14 140.000-120.000   4.000 1 20.000 

T15 120.000-100.000   4.000 1 20.000 
T16 100.000-80.000   4.000 1 20.000 
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Tower 

 Section 

Tower 

 Elevation 

 
ft 

Assembly 

Database 

Description Section 

Width  

 
ft 

Number  

of  

Sections 

Section 

Length 

 
ft 

T17 80.000-60.000   4.000 1 20.000 

T18 60.000-40.000   4.000 1 20.000 
T19 40.000-20.000   4.000 1 20.000 

T20 20.000-1.000   4.000 1 19.000 

 
 

 

 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 300.000-297.000 2.833 X Brace No Yes 1.0000 1.0000 
T2 297.000-294.000 2.833 K Brace Down No Yes 1.0000 1.0000 

T3 294.000-291.000 2.833 X Brace No Yes 1.0000 1.0000 

T4 291.000-288.000 2.833 X Brace No Yes 1.0000 1.0000 
T5 288.000-285.000 2.833 X Brace No Yes 1.0000 1.0000 

T6 285.000-280.000 4.833 X Brace No No 1.0000 1.0000 

T7 280.000-260.000 4.958 X Brace No No 1.0000 1.0000 
T8 260.000-240.000 4.958 X Brace No No 1.0000 1.0000 

T9 240.000-220.000 4.958 X Brace No No 1.0000 1.0000 

T10 220.000-200.000 4.958 X Brace No No 1.0000 1.0000 
T11 200.000-180.000 4.958 X Brace No No 1.0000 1.0000 

T12 180.000-160.000 4.958 X Brace No No 1.0000 1.0000 

T13 160.000-140.000 4.958 X Brace No No 1.0000 1.0000 
T14 140.000-120.000 4.958 X Brace No No 1.0000 1.0000 

T15 120.000-100.000 4.958 X Brace No No 1.0000 1.0000 

T16 100.000-80.000 4.958 X Brace No No 1.0000 1.0000 
T17 80.000-60.000 4.958 X Brace No No 1.0000 1.0000 

T18 60.000-40.000 4.958 X Brace No No 1.0000 1.0000 

T19 40.000-20.000 4.958 X Brace No No 1.0000 1.0000 
T20 20.000-1.000 4.708 X Brace No No 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 
300.000-297.000 

60 Angle V4x4x5/16 A36 
(36 ksi) 

Equal Angle  A36 
(36 ksi) 

T2 
297.000-294.000 

60 Angle V4x4x5/16 A36 
(36 ksi) 

Equal Angle L2x2x3/16 A36 
(36 ksi) 

T3 

294.000-291.000 

60 Angle V4x4x5/16 A36 

(36 ksi) 

Equal Angle L2x2x3/16 A36 

(36 ksi) 
T4 

291.000-288.000 

60 Angle V4x4x5/16 A36 

(36 ksi) 

Equal Angle L2x2x3/16 A36 

(36 ksi) 

T5 
288.000-285.000 

60 Angle V4x4x5/16 A36 
(36 ksi) 

Equal Angle L2x2x3/16 A36 
(36 ksi) 

T6 

285.000-280.000 

60 Angle V4x4x5/16 A36 

(36 ksi) 

Equal Angle L1 1/2x1 1/2x1/8 A36 

(36 ksi) 
T7 

280.000-260.000 

60 Angle V3x3x1/4 A36 

(36 ksi) 

Equal Angle L1 1/2x1 1/2x1/8 A36 

(36 ksi) 

T8 60 Angle V3x3x1/4 w/ 3/4'' SR A36 Equal Angle L1 1/2x1 1/2x1/8 A36 
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Tower 

 Elevation 

ft 

Leg 

Type 

 

Leg  

Size 

 

Leg  

Grade 

Diagonal 

Type 

 

Diagonal  

Size 

 

Diagonal 

Grade 

260.000-240.000 (36 ksi) (36 ksi) 

T9 

240.000-220.000 

60 Angle V3x3x1/4 w/ 3/4'' SR A36 

(36 ksi) 

Equal Angle L1 1/2x1 1/2x1/8 A36 

(36 ksi) 
T10 

220.000-200.000 

60 Angle V3x3x1/4 A36 

(36 ksi) 

Equal Angle L1 1/2x1 1/2x1/8 A36 

(36 ksi) 

T11 
200.000-180.000 

60 Angle V4x4x5/16 A36 
(36 ksi) 

Equal Angle L1 1/2x1 1/2x1/8 A36 
(36 ksi) 

T12 

180.000-160.000 

60 Angle V4x4x5/16 A36 

(36 ksi) 

Equal Angle L1 1/2x1 1/2x1/8 A36 

(36 ksi) 
T13 

160.000-140.000 

60 Angle V4x4x5/16 A36 

(36 ksi) 

Equal Angle L1 1/2x1 1/2x1/8 A36 

(36 ksi) 

T14 
140.000-120.000 

60 Angle V4x4x5/16 A36 
(36 ksi) 

Equal Angle L1 1/2x1 1/2x1/8 A36 
(36 ksi) 

T15 

120.000-100.000 

60 Angle V4x4x5/16 A36 

(36 ksi) 

Equal Angle L1 1/2x1 1/2x1/8 A36 

(36 ksi) 
T16 

100.000-80.000 

60 Angle V4x4x5/16 A36 

(36 ksi) 

Equal Angle L1 1/2x1 1/2x1/8 A36 

(36 ksi) 

T17 
80.000-60.000 

60 Angle V4x4x5/16 A36 
(36 ksi) 

Equal Angle L1 1/2x1 1/2x1/8 A36 
(36 ksi) 

T18 

60.000-40.000 

60 Angle V4x4x5/16 A36 

(36 ksi) 

Equal Angle L1 1/2x1 1/2x1/8 A36 

(36 ksi) 
T19 

40.000-20.000 

60 Angle V4x4x5/16 A36 

(36 ksi) 

Equal Angle L1 1/2x1 1/2x1/8 A36 

(36 ksi) 

T20 20.000-1.000 60 Angle V4x4x5/16 A36 
(36 ksi) 

Equal Angle L1 1/2x1 1/2x1/8 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 

300.000-297.000 

Equal Angle L2x2x3/16 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 

T3 
294.000-291.000 

Single Angle L5x3x1/4 A36 
(36 ksi) 

Solid Round  A36 
(36 ksi) 

T4 

291.000-288.000 

Single Angle L5x3x1/4 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 
T5 

288.000-285.000 

Single Angle L5x3x1/4 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 

T6 
285.000-280.000 

Equal Angle L2x2x3/16 A36 
(36 ksi) 

Solid Round  A36 
(36 ksi) 

T7 

280.000-260.000 

Equal Angle L2x2x3/16 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 
T8 

260.000-240.000 

Equal Angle L2x2x3/16 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 

T9 
240.000-220.000 

Equal Angle L2x2x3/16 A36 
(36 ksi) 

Solid Round  A36 
(36 ksi) 

T10 

220.000-200.000 

Equal Angle L2x2x3/16 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 
T11 

200.000-180.000 

Equal Angle L2x2x3/16 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 

T12 
180.000-160.000 

Equal Angle L2x2x3/16 A36 
(36 ksi) 

Solid Round  A36 
(36 ksi) 

T13 

160.000-140.000 

Equal Angle L2x2x3/16 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 
T14 Equal Angle L2x2x3/16 A36 Solid Round  A36 
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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 

140.000-120.000 (36 ksi) (36 ksi) 

T15 

120.000-100.000 

Equal Angle L2x2x3/16 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 
T16 

100.000-80.000 

Equal Angle L2x2x3/16 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 

T17 
80.000-60.000 

Equal Angle L2x2x3/16 A36 
(36 ksi) 

Solid Round  A36 
(36 ksi) 

T18 

60.000-40.000 

Equal Angle L2x2x3/16 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 
T19 

40.000-20.000 

Equal Angle L2x2x3/16 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 

T20 20.000-1.000 Equal Angle L2x2x3/16 A36 
(36 ksi) 

Solid Round  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 

T2 

297.000-294.000 

None Flat Bar  A36 

(36 ksi) 

Equal Angle L2x2x3/16 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 

300.000-297.0

00 

0.000 0.3125 A36 

(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T2 

297.000-294.0

00 

0.000 0.3125 A36 

(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T3 

294.000-291.0

00 

0.000 0.3125 A36 

(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T4 

291.000-288.0

00 

0.000 0.3125 A36 

(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T5 

288.000-285.0

00 

0.000 0.3125 A36 

(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T6 

285.000-280.0

00 

0.000 0.3125 A36 

(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T7 

280.000-260.0

00 

0.000 0.2500 A36 

(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 
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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 

Double Angle 

Stitch Bolt 

Spacing 
Redundants 

in 

T8 
260.000-240.0

00 

0.000 0.2500 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T9 
240.000-220.0

00 

0.000 0.2500 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T10 
220.000-200.0

00 

0.000 0.2500 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T11 
200.000-180.0

00 

0.000 0.3125 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T12 
180.000-160.0

00 

0.000 0.3125 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T13 
160.000-140.0

00 

0.000 0.3125 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T14 
140.000-120.0

00 

0.000 0.3125 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T15 
120.000-100.0

00 

0.000 0.3125 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T16 
100.000-80.00

0 

0.000 0.3125 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T17 
80.000-60.000 

0.000 0.3125 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T18 

60.000-40.000 

0.000 0.3125 A36 

(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T19 

40.000-20.000 

0.000 0.3125 A36 

(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T20 
20.000-1.000 

0.000 0.3125 A36 
(36 ksi) 

1 1 1 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 

300.000-297.0
00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T2 

297.000-294.0
00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T3 

294.000-291.0
00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T4 

291.000-288.0

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 

00 
T5 

288.000-285.0

00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T6 

285.000-280.0

00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T7 

280.000-260.0

00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T8 

260.000-240.0

00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T9 

240.000-220.0

00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T10 

220.000-200.0

00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T11 

200.000-180.0

00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T12 

180.000-160.0

00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T13 

160.000-140.0

00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T14 

140.000-120.0

00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T15 

120.000-100.0
00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T16 

100.000-80.00
0 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T17 

80.000-60.000 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
T18 

60.000-40.000 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T19 
40.000-20.000 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T20 

20.000-1.000 

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)   
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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 

300.000-297.0

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 

T2 

297.000-294.0

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 

T3 

294.000-291.0

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 

T4 

291.000-288.0

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 

T5 

288.000-285.0

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 

T6 

285.000-280.0

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 

T7 

280.000-260.0

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 

T8 

260.000-240.0

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 

T9 

240.000-220.0

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 

T10 

220.000-200.0

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 

T11 

200.000-180.0
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 

T12 

180.000-160.0
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 

T13 

160.000-140.0
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 

T14 

140.000-120.0
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 

T15 

120.000-100.0
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 

T16 

100.000-80.00
0 

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 

T17 

80.000-60.000 

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 

T18 

60.000-40.000 

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 

T19 
40.000-20.000 

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 

T20 

20.000-1.000 

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 
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 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 

300.000-297.0
00 

Sleeve SS 0.5000 

A325N 

0 0.5000 

A325N 

0 0.5000 

A325N 

2 0.0000 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T2 

297.000-294.0
00 

Sleeve SS 0.5000 

A325N 

0 0.5000 

A325N 

2 0.5000 

A325N 

2 0.5000 

A325N 

2 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T3 

294.000-291.0
00 

Sleeve SS 0.5000 

A325N 

0 0.5000 

A325N 

2 0.5000 

A325N 

2 0.0000 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T4 

291.000-288.0
00 

Sleeve SS 0.5000 

A325N 

0 0.5000 

A325N 

2 0.5000 

A325N 

2 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T5 

288.000-285.0
00 

Sleeve SS 0.5000 

A325N 

0 0.5000 

A325N 

2 0.5000 

A325N 

2 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T6 

285.000-280.0

00 

Sleeve SS 0.5000 

A325N 

16 0.5000 

A325N 

1 0.5000 

A325N 

2 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T7 

280.000-260.0
00 

Sleeve SS 0.5000 

A325N 

16 0.5000 

A325N 

1 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T8 

260.000-240.0
00 

Sleeve SS 0.5000 

A325N 

16 0.5000 

A325N 

1 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T9 

240.000-220.0
00 

Sleeve SS 0.5000 

A325N 

16 0.5000 

A325N 

1 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T10 
220.000-200.0

00 

Sleeve SS 0.5000 
A325N 

28 0.5000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T11 
200.000-180.0

00 

Sleeve SS 0.5000 
A325N 

28 0.5000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T12 
180.000-160.0

00 

Sleeve SS 0.5000 
A325N 

28 0.5000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T13 
160.000-140.0

00 

Sleeve SS 0.5000 
A325N 

28 0.5000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T14 
140.000-120.0

00 

Sleeve SS 0.5000 
A325N 

28 0.5000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T15 
120.000-100.0

00 

Sleeve SS 0.5000 
A325N 

28 0.5000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T16 
100.000-80.00

0 

Sleeve SS 0.5000 
A325N 

28 0.5000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T17 
80.000-60.000 

Sleeve SS 0.5000 
A325N 

28 0.5000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T18 

60.000-40.000 

Sleeve SS 0.5000 

A325N 

28 0.5000 

A325N 

1 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. 

T19 

40.000-20.000 

Sleeve SS 0.5000 

A325N 

28 0.5000 

A325N 

1 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T20 

20.000-1.000 

Sleeve SS 0.5000 

A325N 

0 0.5000 

A325N 

1 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 

 

K 

% 
 

Guy 
Modulus 

 

ksi 

Guy 
Weight 

 

plf 

Lu 
 

 

ft 

Anchor  
Radius 

 

ft 

Anchor  
Azimuth 

Adj. 

° 

Anchor 
Elevation 

 

ft 

End 
Fitting 

Efficiency 

% 

284.917 BS A 
B 

C 

9/16 
9/16 

9/16 

3.800 
3.800 

3.800 

10% 
10% 

10% 

24000.000 
24000.000 

24000.000 

0.660 
0.660 

0.660 

375.398 
359.487 

377.724 

240.000 
239.000 

240.000 

0.0000 
0.0000 

0.0000 

-6.000 
14.000 

-9.000 

100% 
100% 

100% 

179.917 EHS A 
B 

C 

9/16 
9/16 

9/16 

3.500 
3.500 

3.500 

10% 
10% 

10% 

21000.000 
21000.000 

21000.000 

0.671 
0.671 

0.671 

301.526 
288.824 

303.382 

240.000 
239.000 

240.000 

0.0000 
0.0000 

0.0000 

-6.000 
14.000 

-9.000 

100% 
100% 

100% 
79.9167 EHS A 

B 

C 

1/2 

1/2 

1/2 

2.690 

2.690 

2.690 

10% 

10% 

10% 

21000.000 

21000.000 

21000.000 

0.517 

0.517 

0.517 

252.546 

245.507 

253.580 

240.000 

239.000 

240.000 

0.0000 

0.0000 

0.0000 

-6.000 

14.000 

-9.000 

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 

284.917 Torque Arm 8.000 30.0000 Bat Ear A36 
(36 ksi) 

Single Angle L3x4x1/4 
L3x3x1/4 

179.917 Corner             

79.9167 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 

284.917 A572-50 
(50 ksi) 

Solid Round   No A36 
(36 ksi) 

Equal Angle L3 1/2x3 1/2x1/4 

179.917 A572-50 

(50 ksi) 

Solid Round   No A36 

(36 ksi) 

Equal Angle L2x2x3/16 

 
79.917 A572-50 

(50 ksi) 

Solid Round   No A36 

(36 ksi) 

Equal Angle L2x2x3/16 
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 Guy Data (cont’d)   
 

Guy 
 Elevation 

 

ft 

Cable 
Weight 

A 

K 

Cable 
Weight 

B 

K 

Cable 
Weight 

C 

K 

Cable 
Weight 

D 

K 

Tower 
Intercept 

A 

ft 

Tower 
Intercept 

B 

ft 

Tower 
Intercept 

C 

ft 

Tower 
Intercept 

D 

ft 

284.917 0.248 0.237 0.249   11.949 

6.0 sec/pulse 

10.976 

5.7 sec/pulse 

12.094 

6.0 sec/pulse 

  

179.917 0.202 0.194 0.204   8.572 
5.1 sec/pulse 

7.879 
4.8 sec/pulse 

8.675 
5.1 sec/pulse 

  

79.9167 0.131 0.127 0.131   6.085 

4.3 sec/pulse 

5.762 

4.1 sec/pulse 

6.133 

4.3 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 

284.917 No No 1 1 1 1 1 1 

179.917 No No     1 1 1 1 

79.9167 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 
 

284.917 0.5000 
A325N 

3 0.0000 1 0.5000 
A325N 

2 0.0000 0.75 0.6250 
A325N 

0 0.0000 0.75 

179.917 0.6250 

A325N 

0 0.0000 0.75 0.5000 

A325N 

2 0.0000 0.75 0.6250 

A325N 

0 0.0000 0.75 

79.9167 0.6250 

A325N 

0 0.0000 0.75 0.5000 

A325N 

2 0.0000 0.75 0.6250 

A325N 

0 0.0000 0.75 

 

 
 

 Guy Pressures   
 

Guy 

 Elevation 
ft 

Guy 

Location 

z 

 
ft 

qz 

 
ksf 

qz 

Ice 
ksf 

Ice 

Thickness 
in 

284.917 A 

B 

C 

139.458 

149.458 

137.958 

0.024 

0.024 

0.024 

0.005 

0.005 

0.005 

1.7325 

1.7446 

1.7307 
179.917 A 

B 

C 

86.958 

96.958 

85.458 

0.022 

0.022 

0.022 

0.004 

0.004 

0.004 

1.6526 

1.6707 

1.6497 
79.9167 A 36.958 0.018 0.004 1.5171 
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Guy 

 Elevation 

ft 

Guy 

Location 

z 

 

ft 

qz 

 

ksf 

qz 

Ice 

ksf 

Ice 

Thickness 

in 

B 

C 

46.958 

35.458 

0.019 

0.018 

0.004 

0.004 

1.5539 

1.5108 

 

 

 Guy-Tensioning Information   
 

    Temperature At Time Of Tensioning 

     

0 F 

 

20 F 

 

40 F 

 

60 F 

 

80 F 

 

100 F 

 

120 F 

Guy 

 Elevation 

ft 

 H 

 

ft 

V 

 

ft 

Initial 

Tension 

K 

Intercept 

 

ft 

Initial 

Tension 

K 

Intercept 

 

ft 

Initial 

Tension 

K 

Intercept 

 

ft 

Initial 

Tension 

K 

Intercept 

 

ft 

Initial 

Tension 

K 

Intercept 

 

ft 

Initial 

Tension 

K 

Intercept 

 

ft 

Initial 

Tension 

K 

Intercept 

 

ft 

284.917 A 

B 

C 

237.72 

236.72 

237.72 

290.92 

270.92 

293.92 

4.433 

4.486 

4.425 

10.27 

9.33 

10.42 

4.219 

4.254 

4.213 

10.79 

9.83 

10.93 

4.007 

4.025 

4.005 

11.34 

10.38 

11.49 

3.800 

3.800 

3.800 

11.95 

10.98 

12.09 

3.597 

3.581 

3.600 

12.61 

11.63 

12.75 

3.399 

3.367 

3.404 

13.32 

12.35 

13.47 

3.208 

3.161 

3.215 

14.10 

13.14 

14.24 

179.917 A 

B 

C 

237.69 

236.69 

237.69 

185.92 

165.92 

188.92 

4.368 

4.441 

4.357 

6.89 

6.23 

6.99 

4.071 

4.119 

4.064 

7.38 

6.71 

7.49 

3.781 

3.805 

3.778 

7.94 

7.26 

8.05 

3.500 

3.500 

3.500 

8.57 

7.88 

8.68 

3.229 

3.208 

3.232 

9.28 

8.59 

9.38 

2.971 

2.930 

2.977 

10.07 

9.39 

10.17 

2.720 

2.670 

2.729 

10.98 

10.28 

11.08 

79.9167 A 

B 

C 

237.69 

236.69 

237.69 

85.92 

65.92 

88.92 

3.653 

3.703 

3.645 

4.49 

4.19 

4.53 

3.322 

3.354 

3.316 

4.93 

4.62 

4.98 

3.000 

3.015 

2.997 

5.46 

5.14 

5.51 

2.690 

2.690 

2.690 

6.09 

5.76 

6.13 

2.397 

2.383 

2.400 

6.82 

6.50 

6.87 

2.126 

2.101 

2.130 

7.68 

7.37 

7.73 

1.882 

1.848 

1.887 

8.67 

8.37 

8.72 

 
 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 

or 

Leg  

Allow 

Shield 

Exclude 

From 

Torque 
Calculation 

Component 

Type 

Placement 

 

ft 

Face 

Offset 

in 

Lateral 

Offset 

(Frac FW) 

# # 

 Per 

Row 

Clear 

Spacing  

in 

Width or 

Diameter 

in 

Perimeter 

 

in 

Weight 

 

klf 

5/8'' OD 

Smooth 

C No No Ar (CaAa) 300.000 - 

8.000 

0.0000 -0.5 1 1 0.5000 0.6250  0.000 

7/8'' Coax C No No Ar (CaAa) 300.000 - 

8.000 

-1.0000 -0.4 1 1 0.5000 1.1000  0.000 

***                           
3/4'' O.D 

Smooth 

A No No Ar (CaAa) 297.000 - 

8.000 

-3.0000 0.35 2 2 0.5000 0.7500  0.000 

3/8'' O.D. A No No Ar (CaAa) 297.000 - 
8.000 

-3.0000 0.35 1 1 0.3750 0.3750  0.000 

1 5/8'' coax A No No Ar (CaAa) 297.000 - 

8.000 

-3.0000 0.35 6 3 0.5000 1.9800  0.001 

***                           

1/4'' OD B No No Ar (CaAa) 102.000 - 

8.000 

-1.0000 0.4 1 1 0.5000 0.8400  0.001 

 

 

 

 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 

 

K 

T1 300.000-297.000 A 
B 

C 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.517 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

T2 297.000-294.000 A 
B 

C 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

4.127 
0.000 

0.517 

0.000 
0.000 

0.000 

0.019 
0.000 

0.000 
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Client 
 

Designed by 
JWagner 

Tower 

Section 

Tower 

 Elevation 

ft 

Face AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

K 

T3 294.000-291.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

4.127 

0.000 

0.517 

0.000 

0.000 

0.000 

0.019 

0.000 

0.000 
T4 291.000-288.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

4.127 

0.000 

0.517 

0.000 

0.000 

0.000 

0.019 

0.000 

0.000 
T5 288.000-285.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

4.127 

0.000 

0.517 

0.000 

0.000 

0.000 

0.019 

0.000 

0.000 
T6 285.000-280.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

6.877 

0.000 

0.863 

0.000 

0.000 

0.000 

0.032 

0.000 

0.000 
T7 280.000-260.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

27.510 

0.000 

3.450 

0.000 

0.000 

0.000 

0.126 

0.000 

0.002 
T8 260.000-240.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

27.510 

0.000 

3.450 

0.000 

0.000 

0.000 

0.126 

0.000 

0.002 
T9 240.000-220.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

27.510 

0.000 

3.450 

0.000 

0.000 

0.000 

0.126 

0.000 

0.002 
T10 220.000-200.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

27.510 

0.000 

3.450 

0.000 

0.000 

0.000 

0.126 

0.000 

0.002 
T11 200.000-180.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

27.510 

0.000 

3.450 

0.000 

0.000 

0.000 

0.126 

0.000 

0.002 
T12 180.000-160.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

27.510 

0.000 

3.450 

0.000 

0.000 

0.000 

0.126 

0.000 

0.002 
T13 160.000-140.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

27.510 

0.000 

3.450 

0.000 

0.000 

0.000 

0.126 

0.000 

0.002 
T14 140.000-120.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

27.510 

0.000 

3.450 

0.000 

0.000 

0.000 

0.126 

0.000 

0.002 
T15 120.000-100.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

27.510 

0.168 

3.450 

0.000 

0.000 

0.000 

0.126 

0.002 

0.002 
T16 100.000-80.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

27.510 

1.680 

3.450 

0.000 

0.000 

0.000 

0.126 

0.016 

0.002 
T17 80.000-60.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

27.510 

1.680 

3.450 

0.000 

0.000 

0.000 

0.126 

0.016 

0.002 
T18 60.000-40.000 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

27.510 

1.680 

3.450 

0.000 

0.000 

0.000 

0.126 

0.016 

0.002 
T19 40.000-20.000 A 

B 
C 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

27.510 

1.680 
3.450 

0.000 

0.000 
0.000 

0.126 

0.016 
0.002 

T20 20.000-1.000 A 

B 
C 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

16.506 

1.008 
2.070 

0.000 

0.000 
0.000 

0.076 

0.010 
0.001 

 

 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
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Project 

Guyed Tower Structural Analysis 
Date 
13:27:40 06/03/20  

Boca Raton, FL 33487 
Phone: 561-948-6367 

FAX:  

Client 
 

Designed by 
JWagner 

Tower 

Section 

Tower 

 Elevation 

ft 

Face 

or 

Leg  

Ice 

Thickness 

in 

AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

K 

T1 300.000-297.000 A 

B 

C 

1.870 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2.761 

0.000 

0.000 

0.000 

0.000 

0.000 

0.038 
T2 297.000-294.000 A 

B 

C 

1.868 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

9.010 

0.000 

2.759 

0.000 

0.000 

0.000 

0.131 

0.000 

0.038 
T3 294.000-291.000 A 

B 

C 

1.866 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

9.005 

0.000 

2.756 

0.000 

0.000 

0.000 

0.130 

0.000 

0.038 
T4 291.000-288.000 A 

B 

C 

1.864 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

9.000 

0.000 

2.754 

0.000 

0.000 

0.000 

0.130 

0.000 

0.038 
T5 288.000-285.000 A 

B 

C 

1.862 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

8.995 

0.000 

2.752 

0.000 

0.000 

0.000 

0.130 

0.000 

0.037 
T6 285.000-280.000 A 

B 

C 

1.859 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

14.979 

0.000 

4.581 

0.000 

0.000 

0.000 

0.217 

0.000 

0.062 
T7 280.000-260.000 A 

B 

C 

1.851 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

59.766 

0.000 

18.257 

0.000 

0.000 

0.000 

0.863 

0.000 

0.247 
T8 260.000-240.000 A 

B 

C 

1.837 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

59.510 

0.000 

18.143 

0.000 

0.000 

0.000 

0.856 

0.000 

0.244 
T9 240.000-220.000 A 

B 

C 

1.821 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

59.235 

0.000 

18.021 

0.000 

0.000 

0.000 

0.848 

0.000 

0.241 
T10 220.000-200.000 A 

B 

C 

1.805 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

58.938 

0.000 

17.889 

0.000 

0.000 

0.000 

0.840 

0.000 

0.237 
T11 200.000-180.000 A 

B 

C 

1.787 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

58.614 

0.000 

17.746 

0.000 

0.000 

0.000 

0.832 

0.000 

0.233 
T12 180.000-160.000 A 

B 

C 

1.767 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

58.258 

0.000 

17.588 

0.000 

0.000 

0.000 

0.823 

0.000 

0.229 
T13 160.000-140.000 A 

B 

C 

1.745 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

57.862 

0.000 

17.412 

0.000 

0.000 

0.000 

0.812 

0.000 

0.224 
T14 140.000-120.000 A 

B 

C 

1.720 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

57.415 

0.000 

17.213 

0.000 

0.000 

0.000 

0.801 

0.000 

0.219 
T15 120.000-100.000 A 

B 

C 

1.692 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

56.901 

0.845 

16.985 

0.000 

0.000 

0.000 

0.788 

0.012 

0.213 
T16 100.000-80.000 A 

B 

C 

1.658 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

56.296 

8.313 

16.716 

0.000 

0.000 

0.000 

0.772 

0.118 

0.206 
T17 80.000-60.000 A 

B 
C 

1.617 0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

55.554 

8.149 
16.387 

0.000 

0.000 
0.000 

0.754 

0.113 
0.198 

T18 60.000-40.000 A 

B 
C 

1.564 0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

54.591 

7.935 
15.959 

0.000 

0.000 
0.000 

0.730 

0.108 
0.187 

T19 40.000-20.000 A 

B 
C 

1.486 0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

53.189 

7.623 
15.336 

0.000 

0.000 
0.000 

0.696 

0.101 
0.173 

T20 20.000-1.000 A 

B 
C 

1.338 0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

30.315 

4.218 
8.491 

0.000 

0.000 
0.000 

0.381 

0.053 
0.087 
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JWagner 

 

 

 

   Feed Line Center of Pressure     
 

 Section Elevation  

 

ft 

CPX 

 

in 

CPZ 

 

in 

CPX 

Ice 

in 

CPZ 

Ice 

in 

T1 300.000-297.000 0.9163 0.6632 3.2323 2.1426 

T2 297.000-294.000 0.4708 -3.3224 1.2060 -2.4782 

T3 294.000-291.000 0.3975 -2.8323 0.6017 -1.2587 
T4 291.000-288.000 0.3975 -2.8323 0.6025 -1.2610 

T5 288.000-285.000 0.3975 -2.8323 0.6033 -1.2632 

T6 285.000-280.000 0.4405 -3.1207 0.9526 -1.9741 
T7 280.000-260.000 0.5910 -4.1064 1.8048 -3.6497 

T8 260.000-240.000 0.5909 -4.1056 1.8063 -3.6637 

T9 240.000-220.000 0.5909 -4.1056 1.8069 -3.6767 
T10 220.000-200.000 0.5910 -4.1064 1.8064 -3.6889 

T11 200.000-180.000 0.5311 -3.7185 1.6656 -3.4437 

T12 180.000-160.000 0.5311 -3.7185 1.6656 -3.4590 
T13 160.000-140.000 0.5311 -3.7185 1.6655 -3.4758 

T14 140.000-120.000 0.5311 -3.7185 1.6650 -3.4948 

T15 120.000-100.000 0.5636 -3.6931 1.7448 -3.4544 
T16 100.000-80.000 0.8515 -3.4687 2.4383 -2.9446 

T17 80.000-60.000 0.8515 -3.4687 2.4354 -2.9744 

T18 60.000-40.000 0.8515 -3.4687 2.4300 -3.0132 
T19 40.000-20.000 0.8515 -3.4687 2.4188 -3.0697 

T20 20.000-1.000 0.5788 -2.4116 1.6918 -2.2917 

 

 
 

 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

T1 1 5/8" OD Smooth 297.00 - 

300.00 

0.6000 0.5994 

T1 2 7/8" Coax 297.00 - 

300.00 

0.6000 0.5994 

T2 1 5/8" OD Smooth 294.00 - 
297.00 

0.6000 0.3831 

T2 2 7/8" Coax 294.00 - 

297.00 

0.6000 0.3831 

T2 4 3/4" O.D Smooth 294.00 - 

297.00 

0.6000 0.3831 

T2 5 3/8" O.D. 294.00 - 
297.00 

0.6000 0.3831 

T2 6 1 5/8" coax 294.00 - 

297.00 

0.6000 0.3831 

T3 1 5/8" OD Smooth 291.00 - 

294.00 

0.6000 0.2287 

T3 2 7/8" Coax 291.00 - 
294.00 

0.6000 0.2287 

T3 4 3/4" O.D Smooth 291.00 - 

294.00 

0.6000 0.2287 

T3 5 3/8" O.D. 291.00 - 

294.00 

0.6000 0.2287 

T3 6 1 5/8" coax 291.00 - 0.6000 0.2287 
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Guyed Tower Structural Analysis 
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FAX:  
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Designed by 
JWagner 

Tower 

Section 

Feed Line 

Record No. 

Description Feed Line 

Segment Elev. 

Ka 

No Ice 

Ka 

Ice 

294.00 
T4 1 5/8" OD Smooth 288.00 - 

291.00 

0.6000 0.2291 

T4 2 7/8" Coax 288.00 - 
291.00 

0.6000 0.2291 

T4 4 3/4" O.D Smooth 288.00 - 

291.00 

0.6000 0.2291 

T4 5 3/8" O.D. 288.00 - 

291.00 

0.6000 0.2291 

T4 6 1 5/8" coax 288.00 - 
291.00 

0.6000 0.2291 

T5 1 5/8" OD Smooth 285.00 - 

288.00 

0.6000 0.2295 

T5 2 7/8" Coax 285.00 - 

288.00 

0.6000 0.2295 

T5 4 3/4" O.D Smooth 285.00 - 
288.00 

0.6000 0.2295 

T5 5 3/8" O.D. 285.00 - 

288.00 

0.6000 0.2295 

T5 6 1 5/8" coax 285.00 - 

288.00 

0.6000 0.2295 

T6 1 5/8" OD Smooth 280.00 - 
285.00 

0.6000 0.3225 

T6 2 7/8" Coax 280.00 - 

285.00 

0.6000 0.3225 

T6 4 3/4" O.D Smooth 280.00 - 

285.00 

0.6000 0.3225 

T6 5 3/8" O.D. 280.00 - 
285.00 

0.6000 0.3225 

T6 6 1 5/8" coax 280.00 - 

285.00 

0.6000 0.3225 

T7 1 5/8" OD Smooth 260.00 - 

280.00 

0.6000 0.5117 

T7 2 7/8" Coax 260.00 - 
280.00 

0.6000 0.5117 

T7 4 3/4" O.D Smooth 260.00 - 

280.00 

0.6000 0.5117 

T7 5 3/8" O.D. 260.00 - 

280.00 

0.6000 0.5117 

T7 6 1 5/8" coax 260.00 - 
280.00 

0.6000 0.5117 

T8 1 5/8" OD Smooth 240.00 - 

260.00 

0.6000 0.5143 

T8 2 7/8" Coax 240.00 - 

260.00 

0.6000 0.5143 

T8 4 3/4" O.D Smooth 240.00 - 
260.00 

0.6000 0.5143 

T8 5 3/8" O.D. 240.00 - 

260.00 

0.6000 0.5143 

T8 6 1 5/8" coax 240.00 - 

260.00 

0.6000 0.5143 

T9 1 5/8" OD Smooth 220.00 - 

240.00 

0.6000 0.5165 

T9 2 7/8" Coax 220.00 - 
240.00 

0.6000 0.5165 

T9 4 3/4" O.D Smooth 220.00 - 

240.00 

0.6000 0.5165 

T9 5 3/8" O.D. 220.00 - 

240.00 

0.6000 0.5165 

T9 6 1 5/8" coax 220.00 - 
240.00 

0.6000 0.5165 

T10 1 5/8" OD Smooth 200.00 - 0.6000 0.5185 
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750 Park of Commerce Drive 
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Designed by 
JWagner 

Tower 

Section 

Feed Line 

Record No. 

Description Feed Line 

Segment Elev. 

Ka 

No Ice 

Ka 

Ice 

220.00 
T10 2 7/8" Coax 200.00 - 

220.00 

0.6000 0.5185 

T10 4 3/4" O.D Smooth 200.00 - 
220.00 

0.6000 0.5185 

T10 5 3/8" O.D. 200.00 - 

220.00 

0.6000 0.5185 

T10 6 1 5/8" coax 200.00 - 

220.00 

0.6000 0.5185 

T11 1 5/8" OD Smooth 180.00 - 
200.00 

0.6000 0.4995 

T11 2 7/8" Coax 180.00 - 

200.00 

0.6000 0.4995 

T11 4 3/4" O.D Smooth 180.00 - 

200.00 

0.6000 0.4995 

T11 5 3/8" O.D. 180.00 - 
200.00 

0.6000 0.4995 

T11 6 1 5/8" coax 180.00 - 

200.00 

0.6000 0.4995 

T12 1 5/8" OD Smooth 160.00 - 

180.00 

0.6000 0.5023 

T12 2 7/8" Coax 160.00 - 
180.00 

0.6000 0.5023 

T12 4 3/4" O.D Smooth 160.00 - 

180.00 

0.6000 0.5023 

T12 5 3/8" O.D. 160.00 - 

180.00 

0.6000 0.5023 

T12 6 1 5/8" coax 160.00 - 
180.00 

0.6000 0.5023 

T13 1 5/8" OD Smooth 140.00 - 

160.00 

0.6000 0.5055 

T13 2 7/8" Coax 140.00 - 

160.00 

0.6000 0.5055 

T13 4 3/4" O.D Smooth 140.00 - 
160.00 

0.6000 0.5055 

T13 5 3/8" O.D. 140.00 - 

160.00 

0.6000 0.5055 

T13 6 1 5/8" coax 140.00 - 

160.00 

0.6000 0.5055 

T14 1 5/8" OD Smooth 120.00 - 
140.00 

0.6000 0.5091 

T14 2 7/8" Coax 120.00 - 

140.00 

0.6000 0.5091 

T14 4 3/4" O.D Smooth 120.00 - 

140.00 

0.6000 0.5091 

T14 5 3/8" O.D. 120.00 - 
140.00 

0.6000 0.5091 

T14 6 1 5/8" coax 120.00 - 

140.00 

0.6000 0.5091 

T15 1 5/8" OD Smooth 100.00 - 

120.00 

0.6000 0.5132 

T15 2 7/8" Coax 100.00 - 

120.00 

0.6000 0.5132 

T15 4 3/4" O.D Smooth 100.00 - 
120.00 

0.6000 0.5132 

T15 5 3/8" O.D. 100.00 - 

120.00 

0.6000 0.5132 

T15 6 1 5/8" coax 100.00 - 

120.00 

0.6000 0.5132 

T15 8 1/4" OD 100.00 - 
102.00 

0.6000 0.5132 

T16 1 5/8" OD Smooth 80.00 - 100.00 0.6000 0.5181 



 

 

 

ttnnxxTToowweerr  
Job 

US-CT-5011  
Page  

19 of 47 

Vertical Bridge 

750 Park of Commerce Drive 

Project 

Guyed Tower Structural Analysis 
Date 
13:27:40 06/03/20  

Boca Raton, FL 33487 
Phone: 561-948-6367 

FAX:  

Client 
 

Designed by 
JWagner 

Tower 

Section 

Feed Line 

Record No. 

Description Feed Line 

Segment Elev. 

Ka 

No Ice 

Ka 

Ice 

T16 2 7/8" Coax 80.00 - 100.00 0.6000 0.5181 
T16 4 3/4" O.D Smooth 80.00 - 100.00 0.6000 0.5181 

T16 5 3/8" O.D. 80.00 - 100.00 0.6000 0.5181 

T16 6 1 5/8" coax 80.00 - 100.00 0.6000 0.5181 
T16 8 1/4" OD 80.00 - 100.00 0.6000 0.5181 

T17 1 5/8" OD Smooth 60.00 - 80.00 0.6000 0.5240 

T17 2 7/8" Coax 60.00 - 80.00 0.6000 0.5240 
T17 4 3/4" O.D Smooth 60.00 - 80.00 0.6000 0.5240 

T17 5 3/8" O.D. 60.00 - 80.00 0.6000 0.5240 

T17 6 1 5/8" coax 60.00 - 80.00 0.6000 0.5240 
T17 8 1/4" OD 60.00 - 80.00 0.6000 0.5240 

T18 1 5/8" OD Smooth 40.00 - 60.00 0.6000 0.5318 

T18 2 7/8" Coax 40.00 - 60.00 0.6000 0.5318 
T18 4 3/4" O.D Smooth 40.00 - 60.00 0.6000 0.5318 

T18 5 3/8" O.D. 40.00 - 60.00 0.6000 0.5318 

T18 6 1 5/8" coax 40.00 - 60.00 0.6000 0.5318 
T18 8 1/4" OD 40.00 - 60.00 0.6000 0.5318 

T19 1 5/8" OD Smooth 20.00 - 40.00 0.6000 0.5432 

T19 2 7/8" Coax 20.00 - 40.00 0.6000 0.5432 
T19 4 3/4" O.D Smooth 20.00 - 40.00 0.6000 0.5432 

T19 5 3/8" O.D. 20.00 - 40.00 0.6000 0.5432 

T19 6 1 5/8" coax 20.00 - 40.00 0.6000 0.5432 
T19 8 1/4" OD 20.00 - 40.00 0.6000 0.5432 

T20 1 5/8" OD Smooth 8.00 - 20.00 0.6000 0.5605 

T20 2 7/8" Coax 8.00 - 20.00 0.6000 0.5605 
T20 4 3/4" O.D Smooth 8.00 - 20.00 0.6000 0.5605 

T20 5 3/8" O.D. 8.00 - 20.00 0.6000 0.5605 

T20 6 1 5/8" coax 8.00 - 20.00 0.6000 0.5605 
T20 8 1/4" OD 8.00 - 20.00 0.6000 0.5605 

 

 

 

 

 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 

Vert 
ft 

ft 

ft 

Azimuth 
Adjustment 

 

 
° 

Placement 
 

 

 
ft 

 CAAA 
Front 

 

 
ft2 

CAAA 
Side 

 

 
ft2 

Weight 
 

 

 
K 

4' Lightning Rod A From Leg 0.000 

0.000 

2.000 

0.0000 300.000 No Ice 

1/2'' Ice 

1'' Ice 

0.590 

0.610 

0.630 

0.590 

0.610 

0.630 

0.008 

0.010 

0.013 
Beacon (.035k 2.250CAAA) B From Leg 0.000 

0.000 

0.500 

0.0000 300.000 No Ice 

1/2'' Ice 

1'' Ice 

2.250 

2.500 

2.750 

2.250 

2.500 

2.750 

0.035 

0.450 

0.865 
20' Dipole 

(City of Torrington) 

B From Leg 0.000 

0.000 

10.000 

0.0000 300.000 No Ice 

1/2'' Ice 

1'' Ice 

6.000 

6.000 

6.000 

6.000 

6.000 

6.000 

0.050 

0.065 

0.080 
4' x 2' x2-1/2'' rest Platform A From Face 1.000 

0.000 

0.000 

0.0000 196.000 No Ice 

1/2'' Ice 

1'' Ice 

1.170 

1.500 

1.830 

0.580 

0.760 

0.940 

0.075 

0.120 

0.165 
4' x 2' x2-1/2'' rest Platform C From Face 1.000 

0.000 

0.000 

0.0000 196.000 No Ice 

1/2'' Ice 

1'' Ice 

1.170 

1.500 

1.830 

0.580 

0.760 

0.940 

0.075 

0.120 

0.165 
ODU (15 lbs, 1.5 CaAa) B From Leg 1.000 0.0000 102.250 No Ice 1.000 1.000 0.010 
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Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

K 

0.000 

0.000 

1/2'' Ice 

1'' Ice 

1.250 

1.500 

1.250 

1.500 

0.020 

0.030 
1' Side Arm B From Leg 0.500 

0.000 

0.000 

0.0000 102.250 No Ice 

1/2'' Ice 

1'' Ice 

0.300 

0.376 

0.459 

0.900 

1.020 

1.148 

0.020 

0.027 

0.036 
4' x 2' x2-1/2'' rest Platform A From Face 1.000 

0.000 

0.000 

0.0000 96.000 No Ice 

1/2'' Ice 

1'' Ice 

1.170 

1.500 

1.830 

0.580 

0.760 

0.940 

0.075 

0.120 

0.165 
4' x 2' x2-1/2'' rest Platform C From Face 1.000 

0.000 

0.000 

0.0000 96.000 No Ice 

1/2'' Ice 

1'' Ice 

1.170 

1.500 

1.830 

0.580 

0.760 

0.940 

0.075 

0.120 

0.165 
VFA12-WLL-30120 

(AT&T) 

C None   0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

30.000 

35.000 

40.000 

30.000 

35.000 

40.000 

1.000 

1.250 

1.500 
DC6-48-60-18-8F 

(AT&T) 

C None   0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

4.818 

5.098 

5.385 

2.901 

3.130 

3.366 

0.019 

0.057 

0.100 
Ericsson 4478 B14 

(16.5x13.4x7.7) 

(AT&T) 

A From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

1.843 

2.012 

2.190 

1.059 

1.197 

1.342 

0.060 

0.076 

0.094 
Ericsson 4478 B14 

(16.5x13.4x7.7) 

(AT&T) 

B From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

1.843 

2.012 

2.190 

1.059 

1.197 

1.342 

0.060 

0.076 

0.094 
Ericsson 4478 B14 

(16.5x13.4x7.7) 

(AT&T) 

C From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

1.843 

2.012 

2.190 

1.059 

1.197 

1.342 

0.060 

0.076 

0.094 
Ericsson 4449 B5/B12 

(17.9x13.2x9.4) 

(AT&T) 

A From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

1.980 

2.157 

2.341 

1.410 

1.566 

1.729 

0.070 

0.089 

0.110 
Ericsson 4449 B5/B12 

(17.9x13.2x9.4) 

(AT&T) 

B From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

1.980 

2.157 

2.341 

1.410 

1.566 

1.729 

0.070 

0.089 

0.110 
Ericsson 4449 B5/B12 

(17.9x13.2x9.4) 

(AT&T) 

C From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

1.980 

2.157 

2.341 

1.410 

1.566 

1.729 

0.070 

0.089 

0.110 
Ericsson 8843 

(14.9x13.2x10.9) 

(AT&T) 

A From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

1.644 

1.804 

1.972 

1.360 

1.508 

1.662 

0.072 

0.090 

0.110 
Ericsson 8843 

(14.9x13.2x10.9) 

(AT&T) 

B From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

1.644 

1.804 

1.972 

1.360 

1.508 

1.662 

0.072 

0.090 

0.110 
Ericsson 8843 

(14.9x13.2x10.9) 

(AT&T) 

C From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

1.644 

1.804 

1.972 

1.360 

1.508 

1.662 

0.072 

0.090 

0.110 
DC9-48-60-24-8C-EV 

(AT&T) 

C From Leg 4.000 

0.000 
0.000 

0.0000 297.000 No Ice 

1/2'' Ice 
1'' Ice 

4.818 

5.098 
5.385 

2.901 

3.130 
3.366 

0.019 

0.057 
0.100 

CCI TPA65R-BU6D 

(71.2x21x7.8) 
(AT&T) 

A From Leg 4.000 

0.000 
0.000 

0.0000 297.000 No Ice 

1/2'' Ice 
1'' Ice 

12.871 

13.369 
13.873 

5.673 

6.125 
6.585 

0.068 

0.143 
0.224 

CCI TPA65R-BU6D 

(71.2x21x7.8) 
(AT&T) 

B From Leg 4.000 

0.000 
0.000 

0.0000 297.000 No Ice 

1/2'' Ice 
1'' Ice 

12.871 

13.369 
13.873 

5.673 

6.125 
6.585 

0.068 

0.143 
0.224 

CCI TPA65R-BU6D 

(71.2x21x7.8) 
(AT&T) 

C From Leg 4.000 

0.000 
0.000 

0.0000 297.000 No Ice 

1/2'' Ice 
1'' Ice 

12.871 

13.369 
13.873 

5.673 

6.125 
6.585 

0.068 

0.143 
0.224 

KMW A From Leg 4.000 0.0000 297.000 No Ice 8.024 4.642 0.049 
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Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

K 

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

(72x11.8x5.9) 
(AT&T) 

0.000 

0.000 

1/2'' Ice 

1'' Ice 

8.480 

8.943 

5.088 

5.542 

0.095 

0.147 

KMW 

AM-X-CD-16-65-00T-RET 
(72x11.8x5.9) 

(AT&T) 

B From Leg 4.000 

0.000 
0.000 

0.0000 297.000 No Ice 

1/2'' Ice 
1'' Ice 

8.024 

8.480 
8.943 

4.642 

5.088 
5.542 

0.049 

0.095 
0.147 

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

(72x11.8x5.9) 

(AT&T) 

C From Leg 4.000 
0.000 

0.000 

0.0000 297.000 No Ice 
1/2'' Ice 

1'' Ice 

8.024 
8.480 

8.943 

4.642 
5.088 

5.542 

0.049 
0.095 

0.147 

CCI DTMABP7819VG12A 

(14.25x11.46x4.17) 

(AT&T) 

A From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

1.361 

1.507 

1.661 

0.512 

0.614 

0.723 

0.026 

0.036 

0.048 
CCI DTMABP7819VG12A 

(14.25x11.46x4.17) 

(AT&T) 

B From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

1.361 

1.507 

1.661 

0.512 

0.614 

0.723 

0.026 

0.036 

0.048 
CCI DTMABP7819VG12A 

(14.25x11.46x4.17) 

(AT&T) 

C From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

1.361 

1.507 

1.661 

0.512 

0.614 

0.723 

0.026 

0.036 

0.048 
CCI DMP65R-BU6DA 

(71.2x20.7x7.7) 

(AT&T) 

A From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

12.709 

13.206 

13.709 

5.615 

6.067 

6.526 

0.079 

0.153 

0.234 
CCI DMP65R-BU6DA 

(71.2x20.7x7.7) 

(AT&T) 

B From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

12.709 

13.206 

13.709 

5.615 

6.067 

6.526 

0.079 

0.153 

0.234 
CCI DMP65R-BU6DA 

(71.2x20.7x7.7) 

(AT&T) 

C From Leg 4.000 

0.000 

0.000 

0.0000 297.000 No Ice 

1/2'' Ice 

1'' Ice 

12.709 

13.206 

13.709 

5.615 

6.067 

6.526 

0.079 

0.153 

0.234 

 

 
 

 

  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 

 

 
 

K 

PCTEL MPRD 2449 B Paraboloid 

w/Radome 

From 

Leg 

1.000 

0.000 
0.000 

0.0000   102.250 2.500 No Ice 

1/2'' Ice 
1'' Ice 

4.909 

5.241 
5.574 

0.036 

0.063 
0.090 

 
 

 Load Combinations    
 

Comb. 

No. 

Description 

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice+1.0 Guy 

3 1.2D+1.6W (pattern 1) 0 deg - No Ice+1.0 Guy 
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Comb. 

No. 

Description 

4 1.2D+1.6W (pattern 2) 0 deg - No Ice+1.0 Guy 
5 1.2D+1.6W (pattern 3) 0 deg - No Ice+1.0 Guy 

6 1.2D+1.6W (pattern 4) 0 deg - No Ice+1.0 Guy 

7 1.2 Dead+1.6 Wind 30 deg - No Ice+1.0 Guy 
8 1.2D+1.6W (pattern 1) 30 deg - No Ice+1.0 Guy 

9 1.2D+1.6W (pattern 2) 30 deg - No Ice+1.0 Guy 

10 1.2D+1.6W (pattern 3) 30 deg - No Ice+1.0 Guy 
11 1.2D+1.6W (pattern 4) 30 deg - No Ice+1.0 Guy 

12 1.2 Dead+1.6 Wind 60 deg - No Ice+1.0 Guy 

13 1.2D+1.6W (pattern 1) 60 deg - No Ice+1.0 Guy 
14 1.2D+1.6W (pattern 2) 60 deg - No Ice+1.0 Guy 

15 1.2D+1.6W (pattern 3) 60 deg - No Ice+1.0 Guy 

16 1.2D+1.6W (pattern 4) 60 deg - No Ice+1.0 Guy 
17 1.2 Dead+1.6 Wind 90 deg - No Ice+1.0 Guy 

18 1.2D+1.6W (pattern 1) 90 deg - No Ice+1.0 Guy 

19 1.2D+1.6W (pattern 2) 90 deg - No Ice+1.0 Guy 
20 1.2D+1.6W (pattern 3) 90 deg - No Ice+1.0 Guy 

21 1.2D+1.6W (pattern 4) 90 deg - No Ice+1.0 Guy 

22 1.2 Dead+1.6 Wind 120 deg - No Ice+1.0 Guy 
23 1.2D+1.6W (pattern 1) 120 deg - No Ice+1.0 Guy 

24 1.2D+1.6W (pattern 2) 120 deg - No Ice+1.0 Guy 

25 1.2D+1.6W (pattern 3) 120 deg - No Ice+1.0 Guy 
26 1.2D+1.6W (pattern 4) 120 deg - No Ice+1.0 Guy 

27 1.2 Dead+1.6 Wind 150 deg - No Ice+1.0 Guy 

28 1.2D+1.6W (pattern 1) 150 deg - No Ice+1.0 Guy 
29 1.2D+1.6W (pattern 2) 150 deg - No Ice+1.0 Guy 

30 1.2D+1.6W (pattern 3) 150 deg - No Ice+1.0 Guy 

31 1.2D+1.6W (pattern 4) 150 deg - No Ice+1.0 Guy 
32 1.2 Dead+1.6 Wind 180 deg - No Ice+1.0 Guy 

33 1.2D+1.6W (pattern 1) 180 deg - No Ice+1.0 Guy 

34 1.2D+1.6W (pattern 2) 180 deg - No Ice+1.0 Guy 
35 1.2D+1.6W (pattern 3) 180 deg - No Ice+1.0 Guy 

36 1.2D+1.6W (pattern 4) 180 deg - No Ice+1.0 Guy 

37 1.2 Dead+1.6 Wind 210 deg - No Ice+1.0 Guy 
38 1.2D+1.6W (pattern 1) 210 deg - No Ice+1.0 Guy 

39 1.2D+1.6W (pattern 2) 210 deg - No Ice+1.0 Guy 

40 1.2D+1.6W (pattern 3) 210 deg - No Ice+1.0 Guy 
41 1.2D+1.6W (pattern 4) 210 deg - No Ice+1.0 Guy 

42 1.2 Dead+1.6 Wind 240 deg - No Ice+1.0 Guy 

43 1.2D+1.6W (pattern 1) 240 deg - No Ice+1.0 Guy 
44 1.2D+1.6W (pattern 2) 240 deg - No Ice+1.0 Guy 

45 1.2D+1.6W (pattern 3) 240 deg - No Ice+1.0 Guy 

46 1.2D+1.6W (pattern 4) 240 deg - No Ice+1.0 Guy 
47 1.2 Dead+1.6 Wind 270 deg - No Ice+1.0 Guy 

48 1.2D+1.6W (pattern 1) 270 deg - No Ice+1.0 Guy 

49 1.2D+1.6W (pattern 2) 270 deg - No Ice+1.0 Guy 
50 1.2D+1.6W (pattern 3) 270 deg - No Ice+1.0 Guy 

51 1.2D+1.6W (pattern 4) 270 deg - No Ice+1.0 Guy 

52 1.2 Dead+1.6 Wind 300 deg - No Ice+1.0 Guy 
53 1.2D+1.6W (pattern 1) 300 deg - No Ice+1.0 Guy 

54 1.2D+1.6W (pattern 2) 300 deg - No Ice+1.0 Guy 
55 1.2D+1.6W (pattern 3) 300 deg - No Ice+1.0 Guy 

56 1.2D+1.6W (pattern 4) 300 deg - No Ice+1.0 Guy 

57 1.2 Dead+1.6 Wind 330 deg - No Ice+1.0 Guy 
58 1.2D+1.6W (pattern 1) 330 deg - No Ice+1.0 Guy 

59 1.2D+1.6W (pattern 2) 330 deg - No Ice+1.0 Guy 

60 1.2D+1.6W (pattern 3) 330 deg - No Ice+1.0 Guy 
61 1.2D+1.6W (pattern 4) 330 deg - No Ice+1.0 Guy 

62 1.2 Dead+1.0 Ice+1.0 Temp+Guy 

63 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp+1.0 Guy 
64 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp+1.0 Guy 

65 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp+1.0 Guy 
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Comb. 

No. 

Description 

66 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp+1.0 Guy 
67 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp+1.0 Guy 

68 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp+1.0 Guy 

69 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp+1.0 Guy 
70 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp+1.0 Guy 

71 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp+1.0 Guy 

72 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp+1.0 Guy 
73 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp+1.0 Guy 

74 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp+1.0 Guy 

75 Dead+Wind 0 deg - Service+Guy 
76 Dead+Wind 30 deg - Service+Guy 

77 Dead+Wind 60 deg - Service+Guy 

78 Dead+Wind 90 deg - Service+Guy 
79 Dead+Wind 120 deg - Service+Guy 

80 Dead+Wind 150 deg - Service+Guy 

81 Dead+Wind 180 deg - Service+Guy 
82 Dead+Wind 210 deg - Service+Guy 

83 Dead+Wind 240 deg - Service+Guy 

84 Dead+Wind 270 deg - Service+Guy 
85 Dead+Wind 300 deg - Service+Guy 

86 Dead+Wind 330 deg - Service+Guy 

 

 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Guy C @ 240 ft 

Elev -9 ft 
Azimuth 240 deg 

Max. Vert 42 -1.616 -1.023 0.590 

  Max. Hx 42 -1.616 -1.023 0.590 

  Max. Hz 7 -33.920 -33.996 20.312 
  Min. Vert 17 -34.935 -35.900 20.023 

  Min. Hx 17 -34.935 -35.900 20.023 

  Min. Hz 42 -1.616 -1.023 0.590 
Guy B @ 239 ft 

Elev 14 ft 

Azimuth 120 deg 

Max. Vert 22 -1.169 0.849 0.490 

  Max. Hx 47 -31.543 36.065 20.154 

  Max. Hz 57 -31.467 35.437 21.146 

  Min. Vert 47 -31.543 36.065 20.154 
  Min. Hx 22 -1.169 0.849 0.490 

  Min. Hz 22 -1.169 0.849 0.490 

Guy A @ 240 ft 
Elev -6 ft 

Azimuth 0 deg 

Max. Vert 2 -1.556 -0.001 -1.157 

  Max. Hx 47 -18.888 1.232 -21.973 
  Max. Hz 2 -1.556 -0.001 -1.157 

  Min. Vert 27 -34.368 -0.621 -41.053 

  Min. Hx 17 -18.470 -1.245 -21.628 
  Min. Hz 27 -34.368 -0.621 -41.053 

Mast Max. Vert 67 144.584 0.011 -0.049 

  Max. Hx 50 68.516 1.607 0.027 
  Max. Hz 5 73.804 0.022 1.679 

  Max. Mx 1 0.000 0.001 -0.008 

  Max. Mz 1 0.000 0.001 -0.008 
  Max. Torsion 20 3.767 -1.549 0.025 

  Min. Vert 1 43.710 0.001 -0.008 

  Min. Hx 20 70.358 -1.549 0.025 
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Location Condition Gov. 

Load 

Comb. 

Vertical 

K 

Horizontal, X 

K 

Horizontal, Z 

K 

  Min. Hz 34 66.246 -0.012 -1.557 

  Min. Mx 1 0.000 0.001 -0.008 

  Min. Mz 1 0.000 0.001 -0.008 
  Min. Torsion 54 -3.857 1.443 0.827 

      

 

 

 Tower Mast Reaction Summary    
 

Load 

Combination 

Vertical  

 
K 

Shearx 

 
K 

Shearz 

 
K 

 Overturning 

Moment, Mx  
kip-ft 

 Overturning 

Moment, Mz 
kip-ft 

Torque 

 
kip-ft 

Dead Only 43.710 -0.001 0.008 0.000 0.000 -0.000 

1.2 Dead+1.6 Wind 0 deg - No 
Ice+1.0 Guy 

82.287 -0.044 -1.112 0.000 0.000 0.847 

1.2D+1.6W (pattern 1) 0 deg - 

No Ice+1.0 Guy 

81.450 -0.047 0.036 0.000 0.000 0.857 

1.2D+1.6W (pattern 2) 0 deg - 

No Ice+1.0 Guy 

78.069 -0.036 -1.506 0.000 0.000 0.798 

1.2D+1.6W (pattern 3) 0 deg - 
No Ice+1.0 Guy 

73.804 -0.022 -1.679 0.000 0.000 0.896 

1.2D+1.6W (pattern 4) 0 deg - 

No Ice+1.0 Guy 

76.532 -0.040 -1.210 0.000 0.000 0.888 

1.2 Dead+1.6 Wind 30 deg - No 

Ice+1.0 Guy 

74.320 0.676 -0.895 0.000 0.000 -0.065 

1.2D+1.6W (pattern 1) 30 deg - 
No Ice+1.0 Guy 

73.702 0.214 -0.026 0.000 0.000 -0.074 

1.2D+1.6W (pattern 2) 30 deg - 

No Ice+1.0 Guy 

71.355 0.817 -1.142 0.000 0.000 -0.201 

1.2D+1.6W (pattern 3) 30 deg - 

No Ice+1.0 Guy 

68.565 0.766 -1.274 0.000 0.000 -0.021 

1.2D+1.6W (pattern 4) 30 deg - 
No Ice+1.0 Guy 

70.170 0.679 -0.946 0.000 0.000 0.008 

1.2 Dead+1.6 Wind 60 deg - No 

Ice+1.0 Guy 

67.859 1.120 -0.627 0.000 0.000 -1.956 

1.2D+1.6W (pattern 1) 60 deg - 

No Ice+1.0 Guy 

67.572 0.314 -0.160 0.000 0.000 -1.965 

1.2D+1.6W (pattern 2) 60 deg - 
No Ice+1.0 Guy 

66.471 1.338 -0.752 0.000 0.000 -2.082 

1.2D+1.6W (pattern 3) 60 deg - 

No Ice+1.0 Guy 

65.132 1.307 -0.737 0.000 0.000 -1.959 

1.2D+1.6W (pattern 4) 60 deg - 

No Ice+1.0 Guy 

65.867 1.114 -0.624 0.000 0.000 -1.944 

1.2 Dead+1.6 Wind 90 deg - No 
Ice+1.0 Guy 

76.846 1.130 -0.161 0.000 0.000 -3.644 

1.2D+1.6W (pattern 1) 90 deg - 

No Ice+1.0 Guy 

76.127 0.095 -0.197 0.000 0.000 -3.658 

1.2D+1.6W (pattern 2) 90 deg - 

No Ice+1.0 Guy 

73.435 1.450 -0.149 0.000 0.000 -3.759 

1.2D+1.6W (pattern 3) 90 deg - 
No Ice+1.0 Guy 

70.358 1.549 -0.025 0.000 0.000 -3.767 

1.2D+1.6W (pattern 4) 90 deg - 

No Ice+1.0 Guy 

72.394 1.188 -0.132 0.000 0.000 -3.752 

1.2 Dead+1.6 Wind 120 deg - 

No Ice+1.0 Guy 

86.329 0.879 0.523 0.000 0.000 -3.528 

1.2D+1.6W (pattern 1) 120 deg 
- No Ice+1.0 Guy 

85.343 -0.150 -0.070 0.000 0.000 -3.562 

1.2D+1.6W (pattern 2) 120 deg 

- No Ice+1.0 Guy 

81.510 1.277 0.751 0.000 0.000 -3.654 
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Load 

Combination 

Vertical  

 

K 

Shearx 

 

K 

Shearz 

 

K 

 Overturning 

Moment, Mx  
kip-ft 

 Overturning 

Moment, Mz 
kip-ft 

Torque 

 

kip-ft 

1.2D+1.6W (pattern 3) 120 deg 

- No Ice+1.0 Guy 

76.836 1.447 0.848 0.000 0.000 -3.635 

1.2D+1.6W (pattern 4) 120 deg 
- No Ice+1.0 Guy 

80.124 0.987 0.585 0.000 0.000 -3.593 

1.2 Dead+1.6 Wind 150 deg - 

No Ice+1.0 Guy 

76.577 0.421 1.085 0.000 0.000 -2.257 

1.2D+1.6W (pattern 1) 150 deg 

- No Ice+1.0 Guy 

75.867 -0.128 0.207 0.000 0.000 -2.284 

1.2D+1.6W (pattern 2) 150 deg 
- No Ice+1.0 Guy 

73.196 0.591 1.354 0.000 0.000 -2.299 

1.2D+1.6W (pattern 3) 150 deg 

- No Ice+1.0 Guy 

70.127 0.748 1.375 0.000 0.000 -2.274 

1.2D+1.6W (pattern 4) 150 deg 

- No Ice+1.0 Guy 

72.176 0.475 1.119 0.000 0.000 -2.264 

1.2 Dead+1.6 Wind 180 deg - 
No Ice+1.0 Guy 

67.593 0.012 1.307 0.000 0.000 -0.966 

1.2D+1.6W (pattern 1) 180 deg 

- No Ice+1.0 Guy 

67.318 0.013 0.377 0.000 0.000 -0.966 

1.2D+1.6W (pattern 2) 180 deg 

- No Ice+1.0 Guy 

66.246 0.012 1.557 0.000 0.000 -0.879 

1.2D+1.6W (pattern 3) 180 deg 
- No Ice+1.0 Guy 

64.910 0.010 1.520 0.000 0.000 -0.980 

1.2D+1.6W (pattern 4) 180 deg 

- No Ice+1.0 Guy 

65.645 0.010 1.300 0.000 0.000 -1.013 

1.2 Dead+1.6 Wind 210 deg - 

No Ice+1.0 Guy 

74.014 -0.454 1.059 0.000 0.000 0.069 

1.2D+1.6W (pattern 1) 210 deg 
- No Ice+1.0 Guy 

73.412 0.068 0.225 0.000 0.000 0.078 

1.2D+1.6W (pattern 2) 210 deg 

- No Ice+1.0 Guy 

71.111 -0.596 1.302 0.000 0.000 0.205 

1.2D+1.6W (pattern 3) 210 deg 

- No Ice+1.0 Guy 

68.339 -0.734 1.321 0.000 0.000 0.025 

1.2D+1.6W (pattern 4) 210 deg 
- No Ice+1.0 Guy 

69.893 -0.495 1.086 0.000 0.000 -0.004 

1.2 Dead+1.6 Wind 240 deg - 

No Ice+1.0 Guy 

82.016 -1.004 0.545 0.000 0.000 1.816 

1.2D+1.6W (pattern 1) 240 deg 

- No Ice+1.0 Guy 

81.193 -0.011 -0.032 0.000 0.000 1.831 

1.2D+1.6W (pattern 2) 240 deg 
- No Ice+1.0 Guy 

77.859 -1.338 0.745 0.000 0.000 1.957 

1.2D+1.6W (pattern 3) 240 deg 

- No Ice+1.0 Guy 

73.622 -1.479 0.841 0.000 0.000 1.842 

1.2D+1.6W (pattern 4) 240 deg 

- No Ice+1.0 Guy 

76.264 -1.086 0.596 0.000 0.000 1.830 

1.2 Dead+1.6 Wind 270 deg - 
No Ice+1.0 Guy 

74.384 -1.237 -0.162 0.000 0.000 3.626 

1.2D+1.6W (pattern 1) 270 deg 

- No Ice+1.0 Guy 

73.794 -0.203 -0.202 0.000 0.000 3.641 

1.2D+1.6W (pattern 2) 270 deg 

- No Ice+1.0 Guy 

71.430 -1.533 -0.155 0.000 0.000 3.735 

1.2D+1.6W (pattern 3) 270 deg 

- No Ice+1.0 Guy 

68.516 -1.607 -0.027 0.000 0.000 3.721 

1.2D+1.6W (pattern 4) 270 deg 
- No Ice+1.0 Guy 

70.304 -1.281 -0.136 0.000 0.000 3.717 

1.2 Dead+1.6 Wind 300 deg - 

No Ice+1.0 Guy 

66.840 -1.221 -0.699 0.000 0.000 3.807 

1.2D+1.6W (pattern 1) 300 deg 

- No Ice+1.0 Guy 

66.637 -0.379 -0.213 0.000 0.000 3.820 

1.2D+1.6W (pattern 2) 300 deg 
- No Ice+1.0 Guy 

65.683 -1.443 -0.827 0.000 0.000 3.857 

1.2D+1.6W (pattern 3) 300 deg 64.263 -1.394 -0.799 0.000 0.000 3.830 
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Load 

Combination 

Vertical  

 

K 

Shearx 

 

K 

Shearz 

 

K 

 Overturning 

Moment, Mx  
kip-ft 

 Overturning 

Moment, Mz 
kip-ft 

Torque 

 

kip-ft 

- No Ice+1.0 Guy 

1.2D+1.6W (pattern 4) 300 deg 

- No Ice+1.0 Guy 

64.993 -1.214 -0.695 0.000 0.000 3.838 

1.2 Dead+1.6 Wind 330 deg - 

No Ice+1.0 Guy 

74.450 -0.769 -0.971 0.000 0.000 2.203 

1.2D+1.6W (pattern 1) 330 deg 
- No Ice+1.0 Guy 

73.849 -0.286 -0.055 0.000 0.000 2.231 

1.2D+1.6W (pattern 2) 330 deg 

- No Ice+1.0 Guy 

71.459 -0.909 -1.231 0.000 0.000 2.249 

1.2D+1.6W (pattern 3) 330 deg 

- No Ice+1.0 Guy 

68.535 -0.835 -1.362 0.000 0.000 2.236 

1.2D+1.6W (pattern 4) 330 deg 
- No Ice+1.0 Guy 

70.386 -0.768 -1.022 0.000 0.000 2.216 

1.2 Dead+1.0 Ice+1.0 

Temp+Guy 

142.145 -0.045 0.029 0.000 0.000 -0.002 

1.2 Dead+1.0 Wind 0 deg+1.0 

Ice+1.0 Temp+1.0 Guy 

143.788 -0.051 -0.025 0.000 0.000 0.482 

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

143.458 -0.015 -0.026 0.000 0.000 0.350 

1.2 Dead+1.0 Wind 60 deg+1.0 

Ice+1.0 Temp+1.0 Guy 

143.251 0.012 -0.002 0.000 0.000 -0.258 

1.2 Dead+1.0 Wind 90 deg+1.0 

Ice+1.0 Temp+1.0 Guy 

143.926 0.014 0.027 0.000 0.000 -0.877 

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

144.584 -0.011 0.049 0.000 0.000 -0.877 

1.2 Dead+1.0 Wind 150 

deg+1.0 Ice+1.0 Temp+1.0 Guy 

143.866 -0.017 0.082 0.000 0.000 -0.565 

1.2 Dead+1.0 Wind 180 

deg+1.0 Ice+1.0 Temp+1.0 Guy 

143.152 -0.044 0.095 0.000 0.000 -0.487 

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

143.339 -0.079 0.084 0.000 0.000 -0.356 

1.2 Dead+1.0 Wind 240 

deg+1.0 Ice+1.0 Temp+1.0 Guy 

143.672 -0.098 0.053 0.000 0.000 0.252 

1.2 Dead+1.0 Wind 270 

deg+1.0 Ice+1.0 Temp+1.0 Guy 

143.057 -0.119 0.023 0.000 0.000 0.871 

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

142.607 -0.115 -0.011 0.000 0.000 0.873 

1.2 Dead+1.0 Wind 330 

deg+1.0 Ice+1.0 Temp+1.0 Guy 

143.119 -0.087 -0.031 0.000 0.000 0.561 

Dead+Wind 0 deg - 

Service+Guy 

44.928 -0.004 -0.514 0.000 0.000 0.267 

Dead+Wind 30 deg - 
Service+Guy 

44.868 0.218 -0.378 0.000 0.000 -0.005 

Dead+Wind 60 deg - 

Service+Guy 

45.097 0.371 -0.204 0.000 0.000 -0.539 

Dead+Wind 90 deg - 

Service+Guy 

45.079 0.466 0.013 0.000 0.000 -1.061 

Dead+Wind 120 deg - 
Service+Guy 

45.358 0.462 0.276 0.000 0.000 -1.057 

Dead+Wind 150 deg - 
Service+Guy 

45.067 0.237 0.410 0.000 0.000 -0.644 

Dead+Wind 180 deg - 

Service+Guy 

45.081 0.002 0.437 0.000 0.000 -0.268 

Dead+Wind 210 deg - 

Service+Guy 

44.845 -0.226 0.392 0.000 0.000 0.005 

Dead+Wind 240 deg - 
Service+Guy 

44.890 -0.455 0.267 0.000 0.000 0.528 

Dead+Wind 270 deg - 

Service+Guy 

44.866 -0.472 0.009 0.000 0.000 1.052 

Dead+Wind 300 deg - 

Service+Guy 

45.027 -0.393 -0.218 0.000 0.000 1.064 
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Load 

Combination 

Vertical  

 

K 

Shearx 

 

K 

Shearz 

 

K 

 Overturning 

Moment, Mx  
kip-ft 

 Overturning 

Moment, Mz 
kip-ft 

Torque 

 

kip-ft 

Dead+Wind 330 deg - 

Service+Guy 

44.879 -0.236 -0.401 0.000 0.000 0.643 

  

 

 Solution Summary   
 

 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  

% Error PX 
K 

PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

1 0.000 -17.956 0.000 0.000 17.956 -0.000 0.000% 

2 0.034 -21.281 -39.079 -0.034 21.277 39.071 0.022% 
3 0.034 -21.281 -36.686 -0.034 21.278 36.679 0.018% 

4 0.040 -21.281 -35.063 -0.040 21.278 35.055 0.020% 

5 0.037 -21.281 -34.364 -0.038 21.276 34.355 0.025% 
6 0.021 -21.281 -36.394 -0.021 21.277 36.387 0.021% 

7 17.476 -21.061 -30.274 -17.477 21.058 30.267 0.019% 

8 16.449 -21.061 -28.496 -16.450 21.059 28.491 0.016% 
9 15.767 -21.061 -27.294 -15.769 21.059 27.287 0.018% 

10 15.435 -21.061 -26.734 -15.437 21.058 26.726 0.022% 

11 16.175 -21.061 -28.047 -16.176 21.058 28.041 0.018% 
12 29.802 -20.840 -17.248 -29.799 20.840 17.253 0.014% 

13 28.064 -20.840 -16.245 -28.062 20.840 16.249 0.014% 

14 26.894 -20.840 -15.563 -26.892 20.840 15.567 0.012% 
15 26.323 -20.840 -15.239 -26.320 20.840 15.244 0.015% 

16 27.582 -20.840 -15.966 -27.579 20.840 15.971 0.014% 

17 36.519 -21.102 -0.031 -36.516 21.099 0.034 0.011% 
18 34.342 -21.102 -0.031 -34.339 21.100 0.034 0.010% 

19 32.857 -21.102 -0.033 -32.854 21.100 0.035 0.012% 

20 32.170 -21.102 -0.035 -32.166 21.099 0.038 0.013% 
21 33.908 -21.102 -0.019 -33.905 21.100 0.021 0.011% 

22 35.019 -21.355 20.196 -35.012 21.350 -20.193 0.019% 

23 32.852 -21.355 18.945 -32.847 21.352 -18.942 0.016% 
24 31.379 -21.355 18.091 -31.374 21.352 -18.089 0.013% 

25 30.740 -21.355 17.721 -30.735 21.351 -17.719 0.015% 

26 32.664 -21.355 18.851 -32.658 21.351 -18.848 0.018% 
27 18.230 -21.096 31.603 -18.224 21.093 -31.602 0.016% 

28 17.141 -21.096 29.717 -17.136 21.094 -29.716 0.014% 

29 16.398 -21.096 28.427 -16.392 21.094 -28.425 0.016% 
30 16.052 -21.096 27.831 -16.046 21.093 -27.829 0.019% 

31 16.935 -21.096 29.361 -16.930 21.094 -29.360 0.015% 

32 -0.055 -20.830 34.401 0.061 20.830 -34.401 0.014% 
33 -0.055 -20.830 32.394 0.060 20.830 -32.394 0.011% 

34 -0.053 -20.830 31.035 0.058 20.830 -31.035 0.012% 

35 -0.059 -20.830 30.377 0.064 20.830 -30.377 0.015% 
36 -0.043 -20.830 31.859 0.048 20.830 -31.859 0.014% 

37 -17.510 -21.050 30.254 17.504 21.047 -30.252 0.017% 

38 -16.483 -21.050 28.477 16.479 21.048 -28.475 0.014% 
39 -15.788 -21.050 27.282 15.782 21.048 -27.280 0.016% 

40 -15.470 -21.050 26.714 15.464 21.047 -26.712 0.019% 

41 -16.209 -21.050 28.027 16.204 21.048 -28.025 0.016% 
42 -33.864 -21.271 19.569 33.858 21.267 -19.565 0.019% 

43 -31.791 -21.271 18.372 31.786 21.268 -18.369 0.016% 

44 -30.389 -21.271 17.566 30.383 21.268 -17.563 0.018% 
45 -29.786 -21.271 17.214 29.779 21.267 -17.210 0.022% 

46 -31.520 -21.271 18.215 31.514 21.268 -18.212 0.018% 

47 -36.561 -21.009 0.031 36.558 21.007 -0.028 0.012% 
48 -34.383 -21.009 0.031 34.380 21.008 -0.028 0.010% 

49 -32.882 -21.009 0.032 32.880 21.008 -0.030 0.009% 

50 -32.211 -21.009 0.034 32.209 21.008 -0.032 0.010% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  

% Error PX 

K 

PY 

K 

PZ 

K 

PX 

K 

PY 

K 

PZ 

K 

51 -33.950 -21.009 0.018 33.948 21.008 -0.016 0.008% 

52 -31.023 -20.756 -17.889 31.024 20.756 17.889 0.002% 

53 -29.192 -20.756 -16.832 29.193 20.756 16.832 0.002% 
54 -27.923 -20.756 -16.096 27.924 20.756 16.096 0.001% 

55 -27.343 -20.756 -15.760 27.344 20.756 15.760 0.001% 

56 -28.792 -20.756 -16.616 28.793 20.756 16.615 0.003% 
57 -18.251 -21.015 -31.639 18.252 21.013 31.634 0.013% 

58 -17.162 -21.015 -29.753 17.163 21.013 29.747 0.017% 

59 -16.410 -21.015 -28.448 16.411 21.013 28.443 0.014% 
60 -16.073 -21.015 -27.867 16.074 21.012 27.862 0.016% 

61 -16.956 -21.015 -29.397 16.958 21.012 29.390 0.018% 

62 0.000 -94.247 0.000 0.003 94.246 0.001 0.003% 
63 0.028 -94.446 -10.718 -0.028 94.446 10.717 0.001% 

64 5.169 -94.251 -8.954 -5.169 94.250 8.953 0.001% 

65 8.892 -94.055 -5.165 -8.891 94.054 5.165 0.001% 
66 10.485 -94.282 -0.015 -10.484 94.281 0.016 0.001% 

67 9.424 -94.503 5.435 -9.423 94.502 -5.435 0.001% 

68 5.226 -94.278 9.077 -5.225 94.277 -9.077 0.001% 
69 -0.031 -94.047 10.275 0.032 94.047 -10.275 0.001% 

70 -5.174 -94.243 8.951 5.173 94.242 -8.951 0.001% 

71 -9.277 -94.439 5.383 9.276 94.438 -5.383 0.001% 
72 -10.491 -94.212 0.015 10.490 94.211 -0.014 0.001% 

73 -9.048 -93.991 -5.219 9.048 93.990 5.218 0.001% 

74 -5.230 -94.216 -9.083 5.230 94.215 9.082 0.001% 
75 0.009 -18.018 -10.855 -0.009 18.018 10.854 0.009% 

76 4.854 -17.957 -8.410 -4.855 17.957 8.408 0.006% 

77 8.278 -17.896 -4.791 -8.277 17.896 4.792 0.007% 
78 10.144 -17.968 -0.009 -10.143 17.968 0.010 0.007% 

79 9.727 -18.039 5.610 -9.726 18.039 -5.609 0.007% 

80 5.064 -17.967 8.779 -5.062 17.967 -8.778 0.007% 
81 -0.015 -17.893 9.556 0.017 17.893 -9.555 0.007% 

82 -4.864 -17.954 8.404 4.862 17.954 -8.403 0.010% 

83 -9.407 -18.016 5.436 9.405 18.015 -5.435 0.008% 
84 -10.156 -17.943 0.009 10.155 17.943 -0.008 0.007% 

85 -8.618 -17.873 -4.969 8.619 17.873 4.969 0.008% 

86 -5.070 -17.944 -8.789 5.070 17.944 8.787 0.008% 

 

 
 

 Non-Linear Convergence Results   
 

Load 

Combination 

Converged? Number 

 of Cycles 

Displacement 

Tolerance 

Force 

Tolerance 

1 Yes 21 0.00000001 0.00000000 

2 Yes 31 0.00005432 0.00007598 
3 Yes 31 0.00005318 0.00007034 

4 Yes 30 0.00007127 0.00008401 

5 Yes 30 0.00007427 0.00008562 
6 Yes 31 0.00005312 0.00007073 

7 Yes 30 0.00006810 0.00008201 

8 Yes 30 0.00006688 0.00007577 
9 Yes 29 0.00008879 0.00008613 

10 Yes 29 0.00009167 0.00009060 

11 Yes 30 0.00006472 0.00007802 
12 Yes 24 0.00008557 0.00007662 

13 Yes 23 0.00009696 0.00008617 

14 Yes 22 0.00008905 0.00007227 
15 Yes 22 0.00009280 0.00007734 
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16 Yes 24 0.00008196 0.00007844 
17 Yes 33 0.00003930 0.00008175 

18 Yes 33 0.00003893 0.00007782 

19 Yes 32 0.00005263 0.00009197 
20 Yes 32 0.00005298 0.00009966 

21 Yes 33 0.00003698 0.00008231 

22 Yes 33 0.00004351 0.00009785 
23 Yes 33 0.00004260 0.00009335 

24 Yes 33 0.00003966 0.00008216 

25 Yes 33 0.00004120 0.00008003 
26 Yes 33 0.00004278 0.00009221 

27 Yes 32 0.00005617 0.00008120 

28 Yes 32 0.00005564 0.00007751 
29 Yes 31 0.00007523 0.00009684 

30 Yes 31 0.00007586 0.00008946 

31 Yes 32 0.00005294 0.00007275 
32 Yes 24 0.00009076 0.00007117 

33 Yes 24 0.00007951 0.00006197 

34 Yes 22 0.00009175 0.00006134 
35 Yes 22 0.00009697 0.00006956 

36 Yes 24 0.00008989 0.00007694 

37 Yes 30 0.00006298 0.00007559 
38 Yes 30 0.00006181 0.00006984 

39 Yes 29 0.00008188 0.00007874 

40 Yes 29 0.00008500 0.00008376 
41 Yes 30 0.00005995 0.00007211 

42 Yes 31 0.00005000 0.00008576 

43 Yes 31 0.00004893 0.00008068 
44 Yes 30 0.00006569 0.00009703 

45 Yes 30 0.00006852 0.00009615 

46 Yes 31 0.00004888 0.00007900 
47 Yes 31 0.00004599 0.00009861 

48 Yes 31 0.00004534 0.00009351 

49 Yes 31 0.00004262 0.00007620 
50 Yes 31 0.00004358 0.00008313 

51 Yes 32 0.00003011 0.00006986 

52 Yes 20 0.00000001 0.00008422 
53 Yes 20 0.00000001 0.00008400 

54 Yes 20 0.00000001 0.00008109 
55 Yes 20 0.00000001 0.00007221 

56 Yes 20 0.00000001 0.00007042 

57 Yes 31 0.00005035 0.00007039 
58 Yes 30 0.00007140 0.00009570 

59 Yes 30 0.00006729 0.00008406 

60 Yes 30 0.00006875 0.00007948 
61 Yes 30 0.00006865 0.00009209 

62 Yes 16 0.00010000 0.00005103 

63 Yes 25 0.00000001 0.00002340 
64 Yes 24 0.00000001 0.00001828 

65 Yes 22 0.00000001 0.00003058 

66 Yes 25 0.00000001 0.00002483 
67 Yes 26 0.00000001 0.00002741 

68 Yes 25 0.00000001 0.00002147 

69 Yes 22 0.00000001 0.00001928 
70 Yes 23 0.00000001 0.00002516 

71 Yes 25 0.00000001 0.00002152 

72 Yes 24 0.00000001 0.00002312 
73 Yes 20 0.00000001 0.00002810 

74 Yes 24 0.00000001 0.00002144 

75 Yes 20 0.00000001 0.00006909 
76 Yes 18 0.00000001 0.00005064 

77 Yes 14 0.00000001 0.00006479 

78 Yes 19 0.00000001 0.00007881 
79 Yes 22 0.00000001 0.00006821 
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80 Yes 19 0.00000001 0.00006205 
81 Yes 14 0.00000001 0.00006189 

82 Yes 17 0.00000001 0.00008209 

83 Yes 20 0.00000001 0.00006542 
84 Yes 18 0.00000001 0.00008068 

85 Yes 10 0.00000001 0.00009552 

86 Yes 18 0.00000001 0.00006978 

 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

T1 300 - 297 3.304 77 0.1561 0.1288 
T2 297 - 294 3.309 77 0.1564 0.1355 

T3 294 - 291 3.324 77 0.1566 0.1367 

T4 291 - 288 3.342 77 0.1590 0.1371 
T5 288 - 285 3.362 77 0.1629 0.1374 

T6 285 - 280 3.384 77 0.1685 0.1376 

T7 280 - 260 3.443 77 0.1769 0.1382 
T8 260 - 240 3.864 79 0.1471 0.1729 

T9 240 - 220 4.367 79 0.0845 0.1999 

T10 220 - 200 4.569 79 0.0449 0.2188 
T11 200 - 180 4.484 79 0.0684 0.2299 

T12 180 - 160 4.300 79 0.0449 0.2336 

T13 160 - 140 4.255 79 0.0293 0.2314 
T14 140 - 120 4.126 79 0.0538 0.2220 

T15 120 - 100 3.802 79 0.1013 0.2054 

T16 100 - 80 3.279 79 0.1375 0.1822 
T17 80 - 60 2.658 79 0.1373 0.1555 

T18 60 - 40 2.120 79 0.1347 0.1232 

T19 40 - 20 1.524 79 0.1565 0.0851 
T20 20 - 1 0.809 79 0.1825 0.0419 

      

  

 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 

° 

Twist 
 

° 

Radius of 
Curvature 

ft 

300.000 4' Lightning Rod 77 3.304 0.1561 0.1288 18458 

297.000 VFA12-WLL-30120 77 3.309 0.1564 0.1355 18458 
284.917 Guy 77 3.385 0.1687 0.1376 11790 

196.000 4' x 2' x2-1/2'' rest Platform 79 4.445 0.0662 0.2312 83945 

179.917 Guy 79 4.300 0.0448 0.2336 17905 
102.250 PCTEL MPRD 2449 79 3.346 0.1352 0.1850 32564 

96.000 4' x 2' x2-1/2'' rest Platform 79 3.156 0.1400 0.1771 63454 

79.917 Guy 79 2.656 0.1372 0.1554 29908 

  

 
 

 Maximum Tower Deflections - Design Wind   
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Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

T1 300 - 297 27.146 24 0.9296 0.5848 

T2 297 - 294 27.173 24 0.9304 0.6088 

T3 294 - 291 27.239 24 0.9312 0.6125 
T4 291 - 288 27.338 23 0.9367 0.6133 

T5 288 - 285 27.600 23 0.9456 0.6141 

T6 285 - 280 27.870 23 0.9584 0.6143 
T7 280 - 260 28.405 23 0.9757 0.6163 

T8 260 - 240 30.407 23 0.7914 0.7208 

T9 240 - 220 31.625 22 0.4878 0.7974 
T10 220 - 200 31.687 22 0.4092 0.8452 

T11 200 - 180 30.575 22 0.6010 0.8644 

T12 180 - 160 28.979 22 0.5491 0.8584 
T13 160 - 140 27.807 22 0.4804 0.8460 

T14 140 - 120 26.473 26 0.5705 0.8072 

T15 120 - 100 24.169 26 0.7600 0.7425 
T16 100 - 80 20.888 26 0.8949 0.6630 

T17 80 - 60 17.049 26 0.8923 0.5602 

T18 60 - 40 13.386 26 0.9110 0.4457 
T19 40 - 20 9.400 26 1.0139 0.3092 

T20 20 - 1 4.895 26 1.1249 0.1527 

      

  

 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

300.000 4' Lightning Rod 24 27.146 0.9296 0.5848 3508 
297.000 VFA12-WLL-30120 24 27.173 0.9304 0.6088 3508 

284.917 Guy 23 27.878 0.9587 0.6143 3266 

196.000 4' x 2' x2-1/2'' rest Platform 22 30.256 0.6073 0.8642 8113 
179.917 Guy 22 28.973 0.5487 0.8584 4852 

102.250 PCTEL MPRD 2449 26 21.298 0.8870 0.6732 5413 

96.000 4' x 2' x2-1/2'' rest Platform 26 20.136 0.9027 0.6439 7555 
79.917 Guy 26 17.033 0.8924 0.5598 7217 

  

 
 

 Bolt Design Data    
 

Section 

No. 

Elevation 

 
ft 

Component 

Type 

Bolt 

Grade 
 

Bolt Size 

 
in 

Number 

Of 
Bolts 

Maximum 

Load 
per Bolt 

K 

Allowable 

Load 
per Bolt 

K 

Ratio 
Load 

Allowable 

Allowable 

Ratio 

Criteria 

T1 300 Top Girt A325N 0.5000 2 0.015 5.811 
0.003   

1 Member Block 

Shear 
T2 297 Diagonal A325N 0.5000 2 1.822 5.811 

0.314   
1 Member Block 

Shear 

T3 294 Diagonal A325N 0.5000 2 1.247 5.811 
0.215   

1 Member Block 
Shear 

    Top Girt A325N 0.5000 2 0.147 7.952 
0.018   

1 Bolt Shear 

T4 291 Diagonal A325N 0.5000 2 1.362 5.811 
0.234   

1 Member Block 

Shear 

    Top Girt A325N 0.5000 2 0.294 7.952 
0.037   

1 Bolt Shear 
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Section 

No. 

Elevation 

 

ft 

Component 

Type 

Bolt 

Grade 

 

Bolt Size 

 

in 

Number 

Of 

Bolts 

Maximum 

Load 

per Bolt 
K 

Allowable 

Load 

per Bolt 
K 

Ratio 
Load 

Allowable 

Allowable 

Ratio 

Criteria 

T5 288 Diagonal A325N 0.5000 2 1.362 5.811 
0.234   

1 Member Block 

Shear 
    Top Girt A325N 0.5000 2 0.280 7.952 

0.035   
1 Bolt Shear 

T6 285 Leg A325N 0.5000 16 2.727 7.952 
0.343   

1 Bolt SS 

    Diagonal A325N 0.5000 1 2.750 3.471 
0.792   

1 Member Block 

Shear 

    Top Guy 
Pull-Off@284.91

7 

A325N 0.5000 2 3.773 7.952 
0.474   

1 Bolt Shear 

    Bottom Guy 
Pull-Off@284.91

7 

A325N 0.5000 2 0.284 7.952 
0.036   

1 Bolt Shear 

    Torque Arm 
Top@284.917 

A325N 0.5000 3 4.113 7.952 
0.517   

1 Bolt Shear 

    Torque Arm 

Bottom@284.91
7 

A325N 0.5000 3 4.659 7.952 
0.586   

1 Bolt Shear 

T7 280 Leg A325N 0.5000 16 3.748 7.952 
0.471   

1 Bolt SS 

    Diagonal A325N 0.5000 1 2.755 3.471 
0.794   

1 Member Block 

Shear 

T8 260 Leg A325N 0.5000 16 4.570 7.952 
0.575   

1 Bolt SS 

    Diagonal A325N 0.5000 1 1.675 3.471 
0.482   

1 Member Block 

Shear 

T9 240 Leg A325N 0.5000 16 4.123 7.952 
0.518   

1 Bolt SS 

    Diagonal A325N 0.5000 1 0.960 3.471 
0.277   

1 Member Block 
Shear 

T10 220 Leg A325N 0.5000 28 2.009 7.952 
0.253   

1 Bolt SS 

    Diagonal A325N 0.5000 1 1.848 3.471 
0.532   

1 Member Block 
Shear 

T11 200 Leg A325N 0.5000 28 2.893 7.952 
0.364   

1 Bolt SS 

    Diagonal A325N 0.5000 1 2.962 3.471 
0.853   

1 Member Block 

Shear 

T12 180 Leg A325N 0.5000 28 2.661 7.952 
0.335   

1 Bolt SS 

    Diagonal A325N 0.5000 1 2.671 3.471 
0.770   

1 Member Block 

Shear 
    Top Guy 

Pull-Off@179.91

7 

A325N 0.5000 2 3.554 5.505 
0.646   

1 Member Block 

Shear 

T13 160 Leg A325N 0.5000 28 2.929 7.952 
0.368   

1 Bolt SS 

    Diagonal A325N 0.5000 1 1.671 3.471 
0.481   

1 Member Block 
Shear 

T14 140 Leg A325N 0.5000 28 3.042 7.952 
0.383   

1 Bolt SS 

    Diagonal A325N 0.5000 1 0.723 3.471 
0.208   

1 Member Block 

Shear 

T15 120 Leg A325N 0.5000 28 2.980 7.952 
0.375   

1 Bolt SS 

    Diagonal A325N 0.5000 1 1.819 3.471 
0.524   

1 Member Block 

Shear 

T16 100 Leg A325N 0.5000 28 3.021 7.952 
0.380   

1 Bolt SS 

    Diagonal A325N 0.5000 1 2.906 3.471 
0.837   

1 Member Block 

Shear 
T17 80 Leg A325N 0.5000 28 3.312 7.952 

0.417   
1 Bolt SS 

    Diagonal A325N 0.5000 1 2.150 3.471 
0.619   

1 Member Block 
Shear 
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Section 

No. 

Elevation 

 

ft 

Component 

Type 

Bolt 

Grade 

 

Bolt Size 

 

in 

Number 

Of 

Bolts 

Maximum 

Load 

per Bolt 
K 

Allowable 

Load 

per Bolt 
K 

Ratio 
Load 

Allowable 

Allowable 

Ratio 

Criteria 

    Top Guy 

Pull-Off@79.916
7 

A325N 0.5000 2 2.996 5.505 
0.544   

1 Member Block 

Shear 

T18 60 Leg A325N 0.5000 28 3.484 7.952 
0.438   

1 Bolt SS 

    Diagonal A325N 0.5000 1 1.457 3.471 
0.420   

1 Member Block 
Shear 

T19 40 Leg A325N 0.5000 28 3.522 7.952 
0.443   

1 Bolt SS 

    Diagonal A325N 0.5000 1 1.422 3.471 
0.410   

1 Member Block 

Shear 

T20 20 Diagonal A325N 0.5000 1 2.129 3.471 
0.613   

1 Member Block 
Shear 

                      

 

 
 

 Guy Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Initial 
Tension 

K 

Breaking 
Load 

K 

Actual 
Tu 

K 

Allowable 

Tn 

K 

Required 
S.F. 

 

Actual 
S.F. 

 

T6 284.917 (A) 

(502) 

9/16 BS 3.800 38.000 14.363 22.800 1.000 
1.587  

  284.917 (A) 

(503) 

9/16 BS 3.800 38.000 14.086 22.800 1.000 
1.619  

  284.917 (B) 
(496) 

9/16 BS 3.800 38.000 13.653 22.800 1.000 
1.670  

  284.917 (B) 

(497) 

9/16 BS 3.800 38.000 14.096 22.800 1.000 
1.617  

  284.917 (C) 

(487) 

9/16 BS 3.800 38.000 14.222 22.800 1.000 
1.603  

  284.917 (C) 
(488) 

9/16 BS 3.800 38.000 14.115 22.800 1.000 
1.615  

T12 179.917 (A) 

(510) 

9/16 EHS 3.500 35.000 16.626 21.000 1.000 
1.263  

  179.917 (B) 

(509) 

9/16 EHS 3.500 35.000 16.125 21.000 1.000 
1.302  

  179.917 (C) 

(508) 

9/16 EHS 3.500 35.000 16.683 21.000 1.000 
1.259  

T17 79.917 (A) 

(513) 

1/2 EHS 2.690 26.900 10.932 16.140 1.000 
1.476  

  79.917 (B) 

(512) 

1/2 EHS 2.690 26.900 10.563 16.140 1.000 
1.528  

  79.917 (C) 

(511) 

1/2 EHS 2.690 26.900 10.983 16.140 1.000 
1.470  

                  

  

 
 

 Compression Checks   
 

 

 Leg Design Data (Compression)    
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Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Mast 

Stability 

Index 

Pu 

 

K 

Pn 

 

K 

Ratio 
Pu 

Pn 

T1 300 - 297 V4x4x5/16 3.000 2.917 37.2 

K=1.00 

2.4023 1.00 -0.464 72.367 0.006  

T2 297 - 294 V4x4x5/16 3.000 0.083 1.1 

K=1.00 

2.4023 1.00 -6.633 77.831 0.085 1 

T3 294 - 291 V4x4x5/16 3.000 0.083 1.1 
K=1.00 

2.4023 1.00 -11.779 77.831 0.151 1 

T4 291 - 288 V4x4x5/16 3.000 0.083 1.1 

K=1.00 

2.4023 1.00 -17.453 77.831 0.224 1 

T5 288 - 285 V4x4x5/16 3.000 0.083 1.1 

K=1.00 

2.4023 1.00 -23.192 77.831 0.298 1 

T6 285 - 280 V4x4x5/16 5.000 0.083 1.1 
K=1.00 

2.4023 0.80 -21.525 62.538 0.344 1 

T7 280 - 260 V3x3x1/4 20.000 4.958 85.6 

K=1.00 

1.4375 1.00 -28.141 31.655 0.889 1 

T8 260 - 240 V3x3x1/4 w/ 3/4'' 

SR 

20.000 4.958 87.4 

K=1.00 

1.8390 1.00 -35.925 39.871 0.901 1 

T9 240 - 220 V3x3x1/4 w/ 3/4'' 
SR 

20.000 4.958 87.4 
K=1.00 

1.8390 1.00 -36.411 39.871 0.913 1 

T10 220 - 200 V3x3x1/4 20.000 4.958 85.6 

K=1.00 

1.4375 1.00 -31.435 31.655 0.993 1 

T11 200 - 180 V4x4x5/16 20.000 4.958 63.2 

K=1.00 

2.4023 0.99 -35.917 62.725 0.573 1 

T12 180 - 160 V4x4x5/16 20.000 4.958 63.2 
K=1.00 

2.4023 1.00 -38.189 63.058 0.606 1 

T13 160 - 140 V4x4x5/16 20.000 4.958 63.2 

K=1.00 

2.4023 1.00 -40.225 63.058 0.638 1 

T14 140 - 120 V4x4x5/16 20.000 4.958 63.2 

K=1.00 

2.4023 1.00 -42.550 63.058 0.675 1 

T15 120 - 100 V4x4x5/16 20.000 4.958 63.2 
K=1.00 

2.4023 1.00 -42.783 63.058 0.678 1 

T16 100 - 80 V4x4x5/16 20.000 0.083 1.1 

K=1.00 

2.4023 0.82 -42.297 63.871 0.662 1 

T17 80 - 60 V4x4x5/16 20.000 4.958 63.2 

K=1.00 

2.4023 1.00 -45.574 63.058 0.723 1 

T18 60 - 40 V4x4x5/16 20.000 4.958 63.2 
K=1.00 

2.4023 1.00 -48.360 63.058 0.767 1 

T19 40 - 20 V4x4x5/16 20.000 4.958 63.2 
K=1.00 

2.4023 1.00 -49.604 63.058 0.787 1 

T20 20 - 1 V4x4x5/16 19.000 4.708 60.1 

K=1.00 

2.4023 1.00 -49.236 64.376 0.765 1 

                      

 
1 P u  / Pn controls 

 

 

 Leg Bending Design Data (Compression)    
 

Section 

No. 

Elevation 

 
ft 

Size 

 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny 

T1 300 - 297 V4x4x5/16 0.510 7.024 0.073 -0.139 4.877 0.029 
T2 297 - 294 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T3 294 - 291 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T4 291 - 288 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 
T5 288 - 285 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T6 285 - 280 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T7 280 - 260 V3x3x1/4 0.000 3.267 0.000 0.000 2.144 0.000 
T8 260 - 240 V3x3x1/4 w/ 3/4'' SR 0.000 4.158 0.000 0.000 2.583 0.000 
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Section 

No. 

Elevation 

 

ft 

Size 

 

Mux 

 

kip-ft 

Mnx 

 

kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 

kip-ft 

Mny 

 

kip-ft 

Ratio 
Muy 

Mny 

T9 240 - 220 V3x3x1/4 w/ 3/4'' SR 0.000 4.158 0.000 0.000 2.583 0.000 

T10 220 - 200 V3x3x1/4 0.000 3.267 0.000 0.000 2.144 0.000 
T11 200 - 180 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T12 180 - 160 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T13 160 - 140 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 
T14 140 - 120 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T15 120 - 100 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T16 100 - 80 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 
T17 80 - 60 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T18 60 - 40 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T19 40 - 20 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 
T20 20 - 1 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

                  

 

 

 Leg Interaction Design Data (Compression)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Comb. 
Stress 

Ratio 

Allow. 
Stress 

Ratio 

Criteria 

T1 300 - 297 V4x4x5/16 0.006 0.073 0.029 0.104  

 

1.000 
4.8.1  

T2 297 - 294 V4x4x5/16 0.085 0.000 0.000 0.085 1 

 

1.000 
4.8.1  

T3 294 - 291 V4x4x5/16 0.151 0.000 0.000 0.151 1 

 

1.000 
4.8.1  

T4 291 - 288 V4x4x5/16 0.224 0.000 0.000 0.224 1 

 

1.000 
4.8.1  

T5 288 - 285 V4x4x5/16 0.298 0.000 0.000 0.298 1 

 

1.000 
4.8.1  

T6 285 - 280 V4x4x5/16 0.344 0.000 0.000 0.344 1 

 

1.000 
4.8.1  

T7 280 - 260 V3x3x1/4 0.889 0.000 0.000 0.889 1 

 

1.000 
4.8.1  

T8 260 - 240 V3x3x1/4 w/ 3/4'' SR 0.901 0.000 0.000 0.901 1 

 

1.000 
4.8.1  

T9 240 - 220 V3x3x1/4 w/ 3/4'' SR 0.913 0.000 0.000 0.913 1 

 

1.000 
4.8.1  

T10 220 - 200 V3x3x1/4 0.993 0.000 0.000 0.993 1 

 

1.000 
4.8.1  

T11 200 - 180 V4x4x5/16 0.573 0.000 0.000 0.573 1 

 

1.000 
4.8.1  

T12 180 - 160 V4x4x5/16 0.606 0.000 0.000 0.606 1 

 

1.000 
4.8.1  

T13 160 - 140 V4x4x5/16 0.638 0.000 0.000 0.638 1 

 

1.000 
4.8.1  

T14 140 - 120 V4x4x5/16 0.675 0.000 0.000 0.675 1 

 

1.000 
4.8.1  

T15 120 - 100 V4x4x5/16 0.678 0.000 0.000 0.678 1 

 

1.000 
4.8.1  

T16 100 - 80 V4x4x5/16 0.662 0.000 0.000 0.662 1 

 

1.000 
4.8.1  

T17 80 - 60 V4x4x5/16 0.723 0.000 0.000 0.723 1 1.000 
4.8.1  
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Guyed Tower Structural Analysis 
Date 
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FAX:  

Client 
 

Designed by 
JWagner 

Section 

No. 

Elevation 

 

ft 

Size 

 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Comb. 

Stress 

Ratio 

Allow. 

Stress 

Ratio 

Criteria 

 
T18 60 - 40 V4x4x5/16 0.767 0.000 0.000 0.767 1 

 

1.000 
4.8.1  

T19 40 - 20 V4x4x5/16 0.787 0.000 0.000 0.787 1 

 

1.000 
4.8.1  

T20 20 - 1 V4x4x5/16 0.765 0.000 0.000 0.765 1 

 

1.000 
4.8.1  

                  

 
1 P u  / Pn controls 

 

 

 Diagonal Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 
Pu 

Pn 

T2 297 - 294 L2x2x3/16 3.468 3.114 107.4 

K=1.13 

0.7150 -3.667 12.619 0.291 1  

 
T3 294 - 291 L2x2x3/16 4.902 2.274 81.9 

K=1.18 

0.7150 -2.644 16.268 0.163 1  

 
T4 291 - 288 L2x2x3/16 4.902 2.274 81.9 

K=1.18 
0.7150 -2.884 16.268 0.177 1  

 
T5 288 - 285 L2x2x3/16 4.902 2.274 81.9 

K=1.18 

0.7150 -2.861 16.268 0.176 1  

 
T6 285 - 280 L1 1/2x1 1/2x1/8 6.274 3.022 122.4 

K=1.00 

0.3594 -3.048 5.288 0.576 1  

 
T7 280 - 260 L1 1/2x1 1/2x1/8 6.371 3.071 124.4 

K=1.00 
0.3594 -3.115 5.155 0.604 1  

 
T8 260 - 240 L1 1/2x1 1/2x1/8 6.371 3.071 124.4 

K=1.00 

0.3594 -1.789 5.155 0.347 1  

 
T9 240 - 220 L1 1/2x1 1/2x1/8 6.371 3.071 124.4 

K=1.00 

0.3594 -1.091 5.155 0.212 1  

 
T10 220 - 200 L1 1/2x1 1/2x1/8 6.371 3.071 124.4 

K=1.00 
0.3594 -2.035 5.155 0.395 1  

 
T11 200 - 180 L1 1/2x1 1/2x1/8 6.371 3.071 124.4 

K=1.00 

0.3594 -3.114 5.155 0.604 1  

 
T12 180 - 160 L1 1/2x1 1/2x1/8 6.371 3.071 124.4 

K=1.00 

0.3594 -2.850 5.155 0.553 1  

 
T13 160 - 140 L1 1/2x1 1/2x1/8 6.371 3.071 124.4 

K=1.00 
0.3594 -1.942 5.155 0.377 1  

 
T14 140 - 120 L1 1/2x1 1/2x1/8 6.371 3.071 124.4 

K=1.00 

0.3594 -0.995 5.155 0.193 1  

 
T15 120 - 100 L1 1/2x1 1/2x1/8 6.371 3.071 124.4 

K=1.00 

0.3594 -2.147 5.155 0.416 1  

 
T16 100 - 80 L1 1/2x1 1/2x1/8 6.371 3.071 124.4 

K=1.00 
0.3594 -3.318 5.155 0.644 1  

 
T17 80 - 60 L1 1/2x1 1/2x1/8 6.371 3.071 124.4 

K=1.00 

0.3594 -2.442 5.155 0.474 1  

 
T18 60 - 40 L1 1/2x1 1/2x1/8 6.371 3.071 124.4 

K=1.00 

0.3594 -1.803 5.155 0.350 1  

 



 

 

 

ttnnxxTToowweerr  
Job 

US-CT-5011  
Page  

37 of 47 

Vertical Bridge 

750 Park of Commerce Drive 
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Client 
 

Designed by 
JWagner 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 
Pu 

Pn 

T19 40 - 20 L1 1/2x1 1/2x1/8 6.371 3.071 124.4 

K=1.00 

0.3594 -1.740 5.155 0.338 1  

 
T20 20 - 1 L1 1/2x1 1/2x1/8 6.178 2.974 120.5 

K=1.00 
0.3594 -2.306 5.421 0.425 1  

 
                    

 
1 P u  / Pn controls 

 

 

 Horizontal Design Data (Compression)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 
Pu 

Pn 

T2 297 - 294 L2x2x3/16 4.000 2.000 90.5 
K=1.49 

0.7150 -2.453 15.058 0.163 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 

 

K 

Pn 

 

K 

Ratio 
Pu 

Pn 

T1 300 - 297 L2x2x3/16 4.000 3.646 115.5 
K=1.04 

0.7150 -0.015 11.475 0.001  

T3 294 - 291 L5x3x1/4 4.000 3.646 93.0 

K=1.41 

1.9400 -0.163 33.887 0.005 1 

T4 291 - 288 L5x3x1/4 4.000 3.646 93.0 

K=1.41 

1.9400 -0.333 33.887 0.010 1 

T5 288 - 285 L5x3x1/4 4.000 3.646 93.0 
K=1.41 

1.9400 -0.293 33.887 0.009 1 

T7 280 - 260 L2x2x3/16 4.000 4.000 121.1 

K=0.99 

0.7150 -0.203 10.701 0.019 1 

T8 260 - 240 L2x2x3/16 4.000 4.000 121.1 

K=0.99 

0.7150 -0.212 10.701 0.020 1 

T9 240 - 220 L2x2x3/16 4.000 4.000 121.1 

K=0.99 

0.7150 -0.301 10.701 0.028 1 

T10 220 - 200 L2x2x3/16 4.000 4.000 121.1 
K=0.99 

0.7150 -0.248 10.701 0.023 1 

T14 140 - 120 L2x2x3/16 4.000 4.000 121.1 

K=0.99 

0.7150 -0.112 10.701 0.010 1 

T15 120 - 100 L2x2x3/16 4.000 4.000 121.1 

K=0.99 

0.7150 -0.150 10.701 0.014 1 

                    

 
1 P u  / Pn controls 

 

 

 Top Girt Bending Design Data     
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Section 

No. 

Elevation 

 
ft 

Size 

 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny 

T1 300 - 297 L2x2x3/16 0.112 1.301 0.086 0.053 0.664 0.080 
T3 294 - 291 L5x3x1/4 0.000 5.310 0.000 0.000 1.583 0.000 

T4 291 - 288 L5x3x1/4 0.000 5.310 0.000 0.000 1.583 0.000 

T5 288 - 285 L5x3x1/4 0.000 5.310 0.000 0.000 1.583 0.000 
T7 280 - 260 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 

T8 260 - 240 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 

T9 240 - 220 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 
T10 220 - 200 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 

T14 140 - 120 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 

T15 120 - 100 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 
                  

 

 

 Top Girt Interaction Design Data     
 

Section 

No. 

Elevation 

 
ft 

Size 

 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Comb. 

Stress 
Ratio 

Allow. 

Stress 
Ratio 

Criteria 

T1 300 - 297 L2x2x3/16 0.001 0.086 0.080 0.167  

 

1.000 
4.8.1  

T3 294 - 291 L5x3x1/4 0.005 0.000 0.000 0.005 1 

 

1.000 
4.8.1  

T4 291 - 288 L5x3x1/4 0.010 0.000 0.000 0.010 1 

 

1.000 
4.8.1  

T5 288 - 285 L5x3x1/4 0.009 0.000 0.000 0.009 1 

 

1.000 
4.8.1  

T7 280 - 260 L2x2x3/16 0.019 0.000 0.000 0.019 1 

 

1.000 
4.8.1  

T8 260 - 240 L2x2x3/16 0.020 0.000 0.000 0.020 1 

 

1.000 
4.8.1  

T9 240 - 220 L2x2x3/16 0.028 0.000 0.000 0.028 1 

 

1.000 
4.8.1  

T10 220 - 200 L2x2x3/16 0.023 0.000 0.000 0.023 1 

 

1.000 
4.8.1  

T14 140 - 120 L2x2x3/16 0.010 0.000 0.000 0.010 1 

 

1.000 
4.8.1  

T15 120 - 100 L2x2x3/16 0.014 0.000 0.000 0.014 1 

 

1.000 
4.8.1  

                  

 
1 P u  / Pn controls 

 

 

 Top Guy Pull-Off Design Data (Compression)    
 

Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in2 

Pu 

 

K 

Pn 

 
K 

Ratio 
Pu 

Pn 

T6 285 - 280 L3 1/2x3 1/2x1/4 4.000 4.000 69.2 
K=1.00 

1.6900 -7.545 42.566 0.177 1  
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Designed by 
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1 P u  / Pn controls 

 

 

 Bottom Guy Pull-Off Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 
Pu 

Pn 

T6 285 - 280 L3 1/2x3 1/2x1/4 4.000 4.000 69.2 

K=1.00 

1.6900 -0.568 42.566 0.013 1  

 
                    

 
1 P u  / Pn controls 

 

 

 Torque-Arm Bottom Design Data     
 

Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in2 

Pu 

 

K 

Pn 

 
K 

Ratio 
Pu 

Pn 

T6 285 - 280 (491) L3x3x1/4 6.274 6.274 127.2 
K=1.00 

1.4400 -13.977 19.913 0.702 1  

 
T6 285 - 280 (492) L3x3x1/4 6.274 6.274 127.2 

K=1.00 

1.4400 -13.374 19.913 0.672 1  

 
T6 285 - 280 (500) L3x3x1/4 6.274 6.274 127.2 

K=1.00 

1.4400 -13.342 19.913 0.670 1  

 
T6 285 - 280 (501) L3x3x1/4 6.274 6.274 127.2 

K=1.00 
1.4400 -12.888 19.913 0.647 1  

 
T6 285 - 280 (506) L3x3x1/4 6.274 6.274 127.2 

K=1.00 

1.4400 -13.427 19.913 0.674 1  

 
T6 285 - 280 (507) L3x3x1/4 6.274 6.274 127.2 

K=1.00 

1.4400 -13.522 19.913 0.679 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 

 

K 

Pn 

 

K 

Ratio 
Pu 

Pn 

T1 300 - 297 V4x4x5/16 3.000 2.917 29.4 2.4023 0.195 77.836 0.003  

T2 297 - 294 V4x4x5/16 3.000 0.083 0.8 2.4023 4.429 77.836 0.057 1 

T3 294 - 291 V4x4x5/16 3.000 0.083 0.8 2.4023 9.269 77.836 0.119 1 
T4 291 - 288 V4x4x5/16 3.000 0.083 0.8 2.4023 14.554 77.836 0.187 1 

T5 288 - 285 V4x4x5/16 3.000 0.083 0.8 2.4023 19.855 77.836 0.255 1 

T6 285 - 280 V4x4x5/16 5.000 0.083 0.8 2.4023 19.854 77.836 0.255 1 
T7 280 - 260 V3x3x1/4 20.000 0.083 1.1 1.4375 13.178 46.575 0.283 1 
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750 Park of Commerce Drive 
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Date 
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FAX:  

Client 
 

Designed by 
JWagner 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 
Pu 

Pn 

T8 260 - 240 V3x3x1/4 w/ 3/4'' SR 20.000 0.083 1.1 1.8390 23.317 59.584 0.391 1 

T9 240 - 220 V3x3x1/4 w/ 3/4'' SR 20.000 4.958 65.1 1.8390 23.607 59.584 0.396 1 
T10 220 - 200 V3x3x1/4 20.000 0.083 1.1 1.4375 19.840 46.575 0.426 1 

T11 200 - 180 V4x4x5/16 20.000 0.083 0.8 2.4023 13.087 77.836 0.168 1 

T12 180 - 160 V4x4x5/16 20.000 0.083 0.8 2.4023 13.086 77.836 0.168 1 
T13 160 - 140 V4x4x5/16 20.000 0.083 0.8 2.4023 11.002 77.836 0.141 1 

T14 140 - 120 V4x4x5/16 20.000 4.958 50.0 2.4023 13.770 77.836 0.177 1 

T15 120 - 100 V4x4x5/16 20.000 0.083 0.8 2.4023 13.088 77.836 0.168 1 
T16 100 - 80 V4x4x5/16 20.000 0.083 0.8 2.4023 1.803 77.836 0.023 1 

                    

 
1 P u  / Pn controls 

 

 

 Leg Bending Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

Mux 

 

kip-ft 

Mnx 

 

kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 

kip-ft 

Mny 

 

kip-ft 

Ratio 
Muy 

Mny 

T1 300 - 297 V4x4x5/16 -0.531 7.024 0.076 0.146 4.877 0.030 

T2 297 - 294 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T3 294 - 291 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 
T4 291 - 288 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T5 288 - 285 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T6 285 - 280 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 
T7 280 - 260 V3x3x1/4 0.000 3.267 0.000 0.000 2.144 0.000 

T8 260 - 240 V3x3x1/4 w/ 3/4'' SR 0.000 4.158 0.000 0.000 2.583 0.000 

T9 240 - 220 V3x3x1/4 w/ 3/4'' SR 0.000 4.158 0.000 0.000 2.583 0.000 
T10 220 - 200 V3x3x1/4 0.000 3.267 0.000 0.000 2.144 0.000 

T11 200 - 180 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T12 180 - 160 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 
T13 160 - 140 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T14 140 - 120 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

T15 120 - 100 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 
T16 100 - 80 V4x4x5/16 0.000 7.024 0.000 0.000 4.877 0.000 

                  

 

 

 Leg Interaction Design Data (Tension)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Comb. 
Stress 

Ratio 

Allow. 
Stress 

Ratio 

Criteria 

T1 300 - 297 V4x4x5/16 0.003 0.076 0.030 0.107  

 

1.000 
4.8.1  

T2 297 - 294 V4x4x5/16 0.057 0.000 0.000 0.057 1 

 

1.000 
4.8.1  

T3 294 - 291 V4x4x5/16 0.119 0.000 0.000 0.119 1 

 

1.000 
4.8.1  

T4 291 - 288 V4x4x5/16 0.187 0.000 0.000 0.187 1 

 

1.000 
4.8.1  

T5 288 - 285 V4x4x5/16 0.255 0.000 0.000 0.255 1 

 

1.000 
4.8.1  

T6 285 - 280 V4x4x5/16 0.255 0.000 0.000 0.255 1 1.000 
4.8.1  
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Client 
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JWagner 

Section 

No. 

Elevation 

 

ft 

Size 

 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Comb. 

Stress 

Ratio 

Allow. 

Stress 

Ratio 

Criteria 

 
T7 280 - 260 V3x3x1/4 0.283 0.000 0.000 0.283 1 

 

1.000 
4.8.1  

T8 260 - 240 V3x3x1/4 w/ 3/4'' SR 0.391 0.000 0.000 0.391 1 

 

1.000 
4.8.1  

T9 240 - 220 V3x3x1/4 w/ 3/4'' SR 0.396 0.000 0.000 0.396 1 

 

1.000 
4.8.1  

T10 220 - 200 V3x3x1/4 0.426 0.000 0.000 0.426 1 

 

1.000 
4.8.1  

T11 200 - 180 V4x4x5/16 0.168 0.000 0.000 0.168 1 

 

1.000 
4.8.1  

T12 180 - 160 V4x4x5/16 0.168 0.000 0.000 0.168 1 

 

1.000 
4.8.1  

T13 160 - 140 V4x4x5/16 0.141 0.000 0.000 0.141 1 

 

1.000 
4.8.1  

T14 140 - 120 V4x4x5/16 0.177 0.000 0.000 0.177 1 

 

1.000 
4.8.1  

T15 120 - 100 V4x4x5/16 0.168 0.000 0.000 0.168 1 

 

1.000 
4.8.1  

T16 100 - 80 V4x4x5/16 0.023 0.000 0.000 0.023 1 

 

1.000 
4.8.1  

                  

 
1 P u  / Pn controls 

 

 

 Diagonal Design Data (Tension)    
 

Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in2 

Pu 

 

K 

Pn 

 
K 

Ratio 
Pu 

Pn 

T2 297 - 294 L2x2x3/16 3.468 3.114 67.5 0.4484 3.645 19.504 0.187 1  

 
T3 294 - 291 L2x2x3/16 4.902 2.274 47.7 0.4484 2.494 19.504 0.128 1  

 
T4 291 - 288 L2x2x3/16 4.902 2.274 47.7 0.4484 2.724 19.504 0.140 1  

 
T5 288 - 285 L2x2x3/16 4.902 2.274 47.7 0.4484 2.723 19.504 0.140 1  

 
T6 285 - 280 L1 1/2x1 1/2x1/8 6.274 3.022 80.9 0.2109 2.750 9.176 0.300 1  

 
T7 280 - 260 L1 1/2x1 1/2x1/8 6.371 3.071 82.2 0.2109 2.755 9.176 0.300 1  

 
T8 260 - 240 L1 1/2x1 1/2x1/8 6.371 3.071 82.2 0.2109 1.675 9.176 0.182 1  

 
T9 240 - 220 L1 1/2x1 1/2x1/8 6.371 3.071 82.2 0.2109 0.960 9.176 0.105 1  

 
T10 220 - 200 L1 1/2x1 1/2x1/8 6.371 3.071 82.2 0.2109 1.848 9.176 0.201 1  

 
T11 200 - 180 L1 1/2x1 1/2x1/8 6.371 3.071 82.2 0.2109 2.962 9.176 0.323 1  
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750 Park of Commerce Drive 

Project 

Guyed Tower Structural Analysis 
Date 
13:27:40 06/03/20  

Boca Raton, FL 33487 
Phone: 561-948-6367 

FAX:  

Client 
 

Designed by 
JWagner 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 
Pu 

Pn 

T12 180 - 160 L1 1/2x1 1/2x1/8 6.371 3.071 82.2 0.2109 2.671 9.176 0.291 1  

 
T13 160 - 140 L1 1/2x1 1/2x1/8 6.371 3.071 82.2 0.2109 1.671 9.176 0.182 1  

 
T14 140 - 120 L1 1/2x1 1/2x1/8 6.371 3.071 82.2 0.2109 0.723 9.176 0.079 1  

 
T15 120 - 100 L1 1/2x1 1/2x1/8 6.371 3.071 82.2 0.2109 1.819 9.176 0.198 1  

 
T16 100 - 80 L1 1/2x1 1/2x1/8 6.371 3.071 82.2 0.2109 2.906 9.176 0.317 1  

 
T17 80 - 60 L1 1/2x1 1/2x1/8 6.371 3.071 82.2 0.2109 2.150 9.176 0.234 1  

 
T18 60 - 40 L1 1/2x1 1/2x1/8 6.371 3.071 82.2 0.2109 1.457 9.176 0.159 1  

 
T19 40 - 20 L1 1/2x1 1/2x1/8 6.371 3.071 82.2 0.2109 1.422 9.176 0.155 1  

 
T20 20 - 1 L1 1/2x1 1/2x1/8 6.178 2.974 79.7 0.2109 2.129 9.176 0.232 1  

 
                    

 
1 P u  / Pn controls 

 

 

 Horizontal Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 
Pu 

Pn 

T2 297 - 294 L2x2x3/16 4.000 2.000 58.3 0.7150 2.420 23.166 0.104 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 

 

K 

Pn 

 

K 

Ratio 
Pu 

Pn 

T1 300 - 297 L2x2x3/16 4.000 3.646 77.8 0.4484 0.000 19.504 0.000  

T3 294 - 291 L5x3x1/4 4.000 3.646 55.7 1.3378 0.294 58.195 0.005 1 

T4 291 - 288 L5x3x1/4 4.000 3.646 55.7 1.3378 0.588 58.195 0.010 1 
T5 288 - 285 L5x3x1/4 4.000 3.646 55.7 1.3378 0.560 58.195 0.010 1 

T7 280 - 260 L2x2x3/16 4.000 4.000 77.8 0.7150 0.380 23.166 0.016 1 
T8 260 - 240 L2x2x3/16 4.000 4.000 77.8 0.7150 0.530 23.166 0.023 1 

T9 240 - 220 L2x2x3/16 4.000 4.000 77.8 0.7150 0.656 23.166 0.028 1 

T10 220 - 200 L2x2x3/16 4.000 4.000 77.8 0.7150 0.645 23.166 0.028 1 
T11 200 - 180 L2x2x3/16 4.000 4.000 77.8 0.7150 0.492 23.166 0.021 1 

T13 160 - 140 L2x2x3/16 4.000 4.000 77.8 0.7150 0.720 23.166 0.031 1 

T14 140 - 120 L2x2x3/16 4.000 4.000 77.8 0.7150 0.927 23.166 0.040 1 
T15 120 - 100 L2x2x3/16 4.000 4.000 77.8 0.7150 0.952 23.166 0.041 1 
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750 Park of Commerce Drive 

Project 

Guyed Tower Structural Analysis 
Date 
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Boca Raton, FL 33487 
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FAX:  

Client 
 

Designed by 
JWagner 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 
Pu 

Pn 

T16 100 - 80 L2x2x3/16 4.000 4.000 77.8 0.7150 0.810 23.166 0.035 1 

T18 60 - 40 L2x2x3/16 4.000 4.000 77.8 0.7150 0.701 23.166 0.030 1 
T19 40 - 20 L2x2x3/16 4.000 4.000 77.8 0.7150 0.759 23.166 0.033 1 

T20 20 - 1 L2x2x3/16 4.000 4.000 77.8 0.7150 0.676 23.166 0.029 1 

                    

 
1 P u  / Pn controls 

 

 

 Top Girt Bending Design Data     
 

Section 

No. 

Elevation 

 
ft 

Size 

 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny 

T1 300 - 297 L2x2x3/16 0.106 1.301 0.081 0.056 0.664 0.085 

T3 294 - 291 L5x3x1/4 0.000 5.310 0.000 0.000 1.583 0.000 
T4 291 - 288 L5x3x1/4 0.000 5.310 0.000 0.000 1.583 0.000 

T5 288 - 285 L5x3x1/4 0.000 5.310 0.000 0.000 1.583 0.000 

T7 280 - 260 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 
T8 260 - 240 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 

T9 240 - 220 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 

T10 220 - 200 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 
T11 200 - 180 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 

T13 160 - 140 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 

T14 140 - 120 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 
T15 120 - 100 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 

T16 100 - 80 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 

T18 60 - 40 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 
T19 40 - 20 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 

T20 20 - 1 L2x2x3/16 0.000 1.301 0.000 0.000 0.664 0.000 

                  

 

 

 Top Girt Interaction Design Data     
 

Section 

No. 

Elevation 

 

ft 

Size 

 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Comb. 

Stress 

Ratio 

Allow. 

Stress 

Ratio 

Criteria 

T1 300 - 297 L2x2x3/16 0.000 0.081 0.085 0.166  

 

1.000 
4.8.1  

T3 294 - 291 L5x3x1/4 0.005 0.000 0.000 0.005 1 

 

1.000 
4.8.1  

T4 291 - 288 L5x3x1/4 0.010 0.000 0.000 0.010 1 

 

1.000 
4.8.1  

T5 288 - 285 L5x3x1/4 0.010 0.000 0.000 0.010 1 

 

1.000 
4.8.1  

T7 280 - 260 L2x2x3/16 0.016 0.000 0.000 0.016 1 

 

1.000 
4.8.1  

T8 260 - 240 L2x2x3/16 0.023 0.000 0.000 0.023 1 

 

1.000 
4.8.1  

T9 240 - 220 L2x2x3/16 0.028 0.000 0.000 0.028 1 

 

1.000 
4.8.1  

T10 220 - 200 L2x2x3/16 0.028 0.000 0.000 0.028 1 1.000 
4.8.1  
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Client 
 

Designed by 
JWagner 

Section 

No. 

Elevation 

 

ft 

Size 

 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Comb. 

Stress 

Ratio 

Allow. 

Stress 

Ratio 

Criteria 

 
T11 200 - 180 L2x2x3/16 0.021 0.000 0.000 0.021 1 

 

1.000 
4.8.1  

T13 160 - 140 L2x2x3/16 0.031 0.000 0.000 0.031 1 

 

1.000 
4.8.1  

T14 140 - 120 L2x2x3/16 0.040 0.000 0.000 0.040 1 

 

1.000 
4.8.1  

T15 120 - 100 L2x2x3/16 0.041 0.000 0.000 0.041 1 

 

1.000 
4.8.1  

T16 100 - 80 L2x2x3/16 0.035 0.000 0.000 0.035 1 

 

1.000 
4.8.1  

T18 60 - 40 L2x2x3/16 0.030 0.000 0.000 0.030 1 

 

1.000 
4.8.1  

T19 40 - 20 L2x2x3/16 0.033 0.000 0.000 0.033 1 

 

1.000 
4.8.1  

T20 20 - 1 L2x2x3/16 0.029 0.000 0.000 0.029 1 

 

1.000 
4.8.1  

                  

 
1 P u  / Pn controls 

 

 

 Top Guy Pull-Off Design Data (Tension)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 
Pu 

Pn 

T6 285 - 280 L3 1/2x3 1/2x1/4 4.000 4.000 44.0 1.1503 7.300 50.039 0.146 1  

 
T12 180 - 160 L2x2x3/16 4.000 4.000 77.8 0.4484 7.108 19.504 0.364 1  

 
T17 80 - 60 L2x2x3/16 4.000 4.000 77.8 0.4484 5.991 19.504 0.307 1  

 
                    

 
1 P u  / Pn controls 

 

 

 Bottom Guy Pull-Off Design Data (Tension)    
 

Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in2 

Pu 

 

K 

Pn 

 
K 

Ratio 
Pu 

Pn 

T6 285 - 280 L3 1/2x3 1/2x1/4 4.000 4.000 44.0 1.1503 0.398 50.039 0.008 1  

 
                    

 
1 P u  / Pn controls 
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 Torque-Arm Top Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 
Pu 

Pn 

T6 285 - 280 (489) L3x4x1/4 4.000 4.000 53.5 1.6900 12.035 54.756 0.220 1  

 
T6 285 - 280 (490) L3x4x1/4 4.000 4.000 53.5 1.6900 12.287 54.756 0.224 1  

 
T6 285 - 280 (498) L3x4x1/4 4.000 4.000 53.5 1.6900 12.082 54.756 0.221 1  

 
T6 285 - 280 (499) L3x4x1/4 4.000 4.000 53.5 1.6900 11.848 54.756 0.216 1  

 
T6 285 - 280 (504) L3x4x1/4 4.000 4.000 53.5 1.6900 11.841 54.756 0.216 1  

 
T6 285 - 280 (505) L3x4x1/4 4.000 4.000 53.5 1.6900 12.338 54.756 0.225 1  

 
                    

 
1 P u  / Pn controls 

 

 

 Section Capacity Table 
 

Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

K 

øPallow 

K 

% 

Capacity 

Pass 

Fail 

T1 300 - 297 Leg V4x4x5/16 2 -0.464 72.367 10.7 Pass  
T2 297 - 294 Leg V4x4x5/16 7 -6.633 77.831 11.9 Pass  

T3 294 - 291 Leg V4x4x5/16 19 -11.779 77.831 15.1 Pass  

T4 291 - 288 Leg V4x4x5/16 31 -17.453 77.831 22.4 Pass  
T5 288 - 285 Leg V4x4x5/16 43 -23.192 77.831 29.8 Pass  

T6 285 - 280 Leg V4x4x5/16 56 -21.525 62.538 34.4 Pass  

T7 280 - 260 Leg V3x3x1/4 69 -28.141 31.655 88.9 Pass  
T8 260 - 240 Leg V3x3x1/4 w/ 3/4'' SR 97 -35.925 39.871 90.1 Pass  

T9 240 - 220 Leg V3x3x1/4 w/ 3/4'' SR 127 -36.411 39.871 91.3 Pass  

T10 220 - 200 Leg V3x3x1/4 157 -31.435 31.655 99.3 Pass  
T11 200 - 180 Leg V4x4x5/16 187 -35.917 62.725 57.3 Pass  

T12 180 - 160 Leg V4x4x5/16 217 -38.189 63.058 60.6 Pass  

T13 160 - 140 Leg V4x4x5/16 249 -40.225 63.058 63.8 Pass  
T14 140 - 120 Leg V4x4x5/16 279 -42.550 63.058 67.5 Pass  

T15 120 - 100 Leg V4x4x5/16 309 -42.783 63.058 67.8 Pass  

T16 100 - 80 Leg V4x4x5/16 337 -42.297 63.871 66.2 Pass  
T17 80 - 60 Leg V4x4x5/16 367 -45.574 63.058 72.3 Pass  

T18 60 - 40 Leg V4x4x5/16 399 -48.360 63.058 76.7 Pass  

T19 40 - 20 Leg V4x4x5/16 429 -49.604 63.058 78.7 Pass  
T20 20 - 1 Leg V4x4x5/16 459 -49.236 64.376 76.5 Pass  

T2 297 - 294 Diagonal L2x2x3/16 11 -3.667 12.619 29.1 

31.4 (b) 

Pass  

T3 294 - 291 Diagonal L2x2x3/16 25 -2.644 16.268 16.3 

21.5 (b) 

Pass  

T4 291 - 288 Diagonal L2x2x3/16 37 -2.884 16.268 17.7 
23.4 (b) 

Pass  

T5 288 - 285 Diagonal L2x2x3/16 50 -2.861 16.268 17.6 

23.4 (b) 

Pass  

T6 285 - 280 Diagonal L1 1/2x1 1/2x1/8 64 -3.048 5.288 57.6 

79.2 (b) 

Pass  

T7 280 - 260 Diagonal L1 1/2x1 1/2x1/8 94 -3.115 5.155 60.4 

79.4 (b) 

Pass  
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Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

K 

øPallow 

K 

% 

Capacity 

Pass 

Fail 

T8 260 - 240 Diagonal L1 1/2x1 1/2x1/8 124 -1.789 5.155 34.7 

48.2 (b) 

Pass  

T9 240 - 220 Diagonal L1 1/2x1 1/2x1/8 133 -1.091 5.155 21.2 

27.7 (b) 

Pass  

T10 220 - 200 Diagonal L1 1/2x1 1/2x1/8 164 -2.035 5.155 39.5 
53.2 (b) 

Pass  

T11 200 - 180 Diagonal L1 1/2x1 1/2x1/8 195 -3.114 5.155 60.4 

85.3 (b) 

Pass  

T12 180 - 160 Diagonal L1 1/2x1 1/2x1/8 244 -2.850 5.155 55.3 

77.0 (b) 

Pass  

T13 160 - 140 Diagonal L1 1/2x1 1/2x1/8 272 -1.942 5.155 37.7 
48.1 (b) 

Pass  

T14 140 - 120 Diagonal L1 1/2x1 1/2x1/8 302 -0.995 5.155 19.3 

20.8 (b) 

Pass  

T15 120 - 100 Diagonal L1 1/2x1 1/2x1/8 315 -2.147 5.155 41.6 

52.4 (b) 

Pass  

T16 100 - 80 Diagonal L1 1/2x1 1/2x1/8 345 -3.318 5.155 64.4 
83.7 (b) 

Pass  

T17 80 - 60 Diagonal L1 1/2x1 1/2x1/8 391 -2.442 5.155 47.4 

61.9 (b) 

Pass  

T18 60 - 40 Diagonal L1 1/2x1 1/2x1/8 421 -1.803 5.155 35.0 

42.0 (b) 

Pass  

T19 40 - 20 Diagonal L1 1/2x1 1/2x1/8 435 -1.740 5.155 33.8 
41.0 (b) 

Pass  

T20 20 - 1 Diagonal L1 1/2x1 1/2x1/8 465 -2.306 5.421 42.5 
61.3 (b) 

Pass  

T2 297 - 294 Horizontal L2x2x3/16 10 -2.453 15.058 16.3 Pass  

T1 300 - 297 Top Girt L2x2x3/16 4 -0.015 11.475 16.7 Pass  
T3 294 - 291 Top Girt L5x3x1/4 23 0.294 58.195 0.5 

1.8 (b) 

Pass  

T4 291 - 288 Top Girt L5x3x1/4 35 0.588 58.195 1.0 
3.7 (b) 

Pass  

T5 288 - 285 Top Girt L5x3x1/4 47 0.560 58.195 1.0 

3.5 (b) 

Pass  

T7 280 - 260 Top Girt L2x2x3/16 72 -0.203 10.701 1.9 Pass  

T8 260 - 240 Top Girt L2x2x3/16 102 0.530 23.166 2.3 Pass  

T9 240 - 220 Top Girt L2x2x3/16 132 0.656 23.166 2.8 Pass  
T10 220 - 200 Top Girt L2x2x3/16 162 0.645 23.166 2.8 Pass  

T11 200 - 180 Top Girt L2x2x3/16 192 0.492 23.166 2.1 Pass  

T13 160 - 140 Top Girt L2x2x3/16 252 0.720 23.166 3.1 Pass  
T14 140 - 120 Top Girt L2x2x3/16 282 0.927 23.166 4.0 Pass  

T15 120 - 100 Top Girt L2x2x3/16 312 0.952 23.166 4.1 Pass  

T16 100 - 80 Top Girt L2x2x3/16 342 0.810 23.166 3.5 Pass  
T18 60 - 40 Top Girt L2x2x3/16 402 0.701 23.166 3.0 Pass  

T19 40 - 20 Top Girt L2x2x3/16 432 0.759 23.166 3.3 Pass  

T20 20 - 1 Top Girt L2x2x3/16 462 0.676 23.166 2.9 Pass  
T6 285 - 280 Guy A@284.917 9/16 502 14.363 22.800 63.0 Pass  

T12 180 - 160 Guy A@179.917 9/16 510 16.626 21.000 79.2 Pass  

T17 80 - 60 Guy A@79.9167 1/2 513 10.932 16.140 67.7 Pass  
T6 285 - 280 Guy B@284.917 9/16 497 14.096 22.800 61.8 Pass  

T12 180 - 160 Guy B@179.917 9/16 509 16.125 21.000 76.8 Pass  

T17 80 - 60 Guy B@79.9167 1/2 512 10.563 16.140 65.4 Pass  
T6 285 - 280 Guy C@284.917 9/16 487 14.222 22.800 62.4 Pass  

T12 180 - 160 Guy C@179.917 9/16 508 16.683 21.000 79.4 Pass  

T17 80 - 60 Guy C@79.9167 1/2 511 10.983 16.140 68.0 Pass  
T6 285 - 280 Top Guy 

Pull-Off@284.917 

L3 1/2x3 1/2x1/4 60 -7.545 42.566 17.7 

47.4 (b) 

Pass  

T12 180 - 160 Top Guy 
Pull-Off@179.917 

L2x2x3/16 222 7.108 19.504 36.4 
64.6 (b) 

Pass  

T17 80 - 60 Top Guy 

Pull-Off@79.9167 

L2x2x3/16 372 5.991 19.504 30.7 

54.4 (b) 

Pass  
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Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

K 

øPallow 

K 

% 

Capacity 

Pass 

Fail 

T6 285 - 280 Bottom Guy 

Pull-Off@284.917 

L3 1/2x3 1/2x1/4 494 -0.568 42.566 1.3 

3.6 (b) 

Pass  

T6 285 - 280 Torque Arm 

Top@284.917 

L3x4x1/4 505 12.338 54.756 22.5 

51.7 (b) 

Pass  

T6 285 - 280 Torque Arm 
Bottom@284.917 

L3x3x1/4 491 -13.977 19.913 70.2 Pass  

              Summary   

            Leg (T10) 99.3 Pass  

            Diagonal 

(T11) 

85.3 Pass  

            Horizontal 
(T2) 

16.3 Pass  

            Top Girt 

(T1) 

16.7 Pass  

            Guy A (T12) 79.2 Pass  

            Guy B (T12) 76.8 Pass  

            Guy C (T12) 79.4 Pass  
            Top Guy 

Pull-Off 

(T12) 

64.6 Pass  

            Bottom Guy 

Pull-Off 

(T6) 

3.6 Pass  

            Torque Arm 

Top (T6) 

51.7 Pass  

            Torque Arm 

Bottom (T6) 

70.2 Pass  

            Bolt Checks 85.3 Pass  
      RATING = 99.3 Pass  

 

 
 

 

 
  Program Version 8.0.7.4 - 5/11/2020 File:C:/Users/jwagner/Desktop/VB/Operationals/US-CT-5011/US-CT-5011_Torrington Tower_(ACQ).eri 



VB Site Number: US-CT-5011 

750 Park of Commerce Drive Suite 200          Boca Raton, FL 33487          561-948-6367          
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Collocation Application 
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 p: 978.557.5553   f: 978.336.5586   a: 45 Beechwood Drive, N. Andover, MA  01845 
p: 203.208.3919   f: 203.234.6398   a: 110 Washington Avenue, 4th Floor, North Haven CT 06473 

May 12, 2020 
May 19, 2020 (Rev. 1) 

SAI Communications 
12 Industrial Way 
Salem NH, 03079 

RE: Site Number: CT2579 (LTE 2C/3C/4C/4TX4RX/5G NR) 
FA Number: 10128145 
PACE Number: MRCTB046682 
PT Number: 2051A0V4Z9 
Site Name:   TORRINGTON UNIVERSITY DRIVE 
Site Address: 855 University Drive 

Torrington, CT 06790 

To Whom It May Concern: 

Hudson Design Group LLC (HDG) has been authorized by SAI Communications to perform a mount analysis 
on the new AT&T antenna/RRH mounts to determine their capability of supporting the following additional 
loading: 

 (3) AM-X-CD-16-65-00T-RET Antennas (72.0”x11.8”x5.9” –  Wt. = 49 lbs. /each)

 (3) DTMABP7819VG12A TMA’s (10.7”x11.1”x3.8” - Wt.  = 20 lbs. /each)

 (1) Squid Surge Arrestor (24.0”x9.7”Ø – Wt. = 33 lbs.) (tower mounted)

 (3) OPA65R-BU6DA Antennas (71.2”x21.0”x7.8” – Wt. = 64 lbs. /each)

 (3) DMP65R-BU6DA Antennas (71.2”x20.7”x7.7” – Wt. = 96 lbs. /each)

 (3) B14 4478 RRH’s (18.1”x13.4”x8.3” – Wt. = 60 lbs. /each)

 (3) B5/B12 4449 RRH’s (17.9”x13.2”x9.5” – Wt. = 71 lbs. /each)

 (3) B2/B66A 8843 RRH’s (14.9”x13.2”x10.9” – Wt. = 72 lbs. /each)

 (1) Squid Surge Arrestor (24.0”x9.7”Ø – Wt. = 33 lbs.) (tower mounted)

*Proposed equipment shown in bold

HDG’s subconsultant, ProVertic LLC, conducted a ground audit of the existing AT&T antenna mounts on 
March 11, 2020. Mount fabrication drawings prepared by SitePro1, P/N VFA12-WLL-30120, dated May 03, 
2018 were used to perform the proposed mount analysis. 
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Mount Analysis Methods: 
 

 This analysis was conducted in accordance with EIA/TIA-222-H, Structural Standards for Steel 
Antenna Towers and Antenna Supporting Structures, the International Building Code 2015 with 2018 
Connecticut State Building Code, and AT&T Mount Technical Directive – R13.   

 
 HDG considers this mount to be asymmetrical and has applied wind loads in 30 degree increments 

all around the mount. Per TIA-222-H and Appendix N of the Connecticut State Building Code, the 
max basic wind speed for this site is equal to 120 mph with a max basic wind speed with ice of 40 
mph and a max ice thickness of 1.0 in.  An escalated ice thickness of 1.25 in was used for this 
analysis. 
 

 HDG considers this site to be exposure category C; tower is located near large, flat, open, 
terrain/grasslands. 
 

 HDG considers this site to be topographic category 1; tower is located on flat terrain or the bottom 
of a hill or ridge. 
 

 The mount has been analyzed with load combinations consisting of 250 lbs live load using a service 
wind speed of 30 mph wind on the worst case antenna. Analysis performed on each antenna pipe 
to determine worst case location; worst case location was antenna position 4.  
 

 The mount has been analyzed with load combinations consisting of a 250 lbs live load in a worst 
case location on the mount. 

 
Based on our evaluation, we have determined that the New SitePro1 VFA12-WLL-30120 mounts ARE 
CAPABLE of supporting the proposed installation.  
 

 Component Controlling Load Case Stress Ratio Pass/Fail 
New Mount Rating 

(LTE 2C/3C/4C/4TX4RX/5G NR) 
123 LC36 70% PASS 

 
Reference Documents: 
 

 Fabrication drawings prepared by SitePro1, P/N VFA12-WLL-30120, dated May 3, 2018 
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FIELD PHOTOS: 
* Existing mount to be removed 
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Calculations 
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Project Name:   TORRINGTON UNIVERSITY DRIVE

Project No.:        CT2579       

Designed By:      CL          Checked By:  MSC       

2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg)
 2/α z= 297 (ft)

zg= 900 (ft)
Kz= 1.592 α= 9.5

Kzmin ≤ Kz ≤ 2.01

Table 2-4
Exposure Zg α Kzmin Kc

B 1200 ft 7.0 0.70 0.9
C 900 ft 9.5 0.85 1.0
D 700 ft 11.5 1.03 1.1

2.6.6.2 Topographic Factor: 

Table 2-5
Topo. Category Kt f

2 0.43 1.25
3 0.53 2.0
4 0.72 1.5

Kzt= [1+(Kc Kt/Kh)]2 Kh= e (f*z/H)

Kzt= #DIV/0! Kh= #DIV/0!
Kc= 1 (from Table 2-4)

(If Category 1 then K zt =1.0) Kt= (from Table 2-5)
f= (from Table 2-5)

Category= 1 z= 297
zs= 1055 (Mean elevation of base of structure above sea level)
H= (Ht. of the crest above surrounding terrain)

Kzt= 1.00 (from 2.6.6.2.1)
Ke= 0.96 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti = 1.00 in
Importance Factor = I= 1.0 (from Table 2-3)

Kiz = 1.25 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz = 1.25 in
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2.6.9 Gust Effect Factor

2.6.9.1 Self Supporting Lattice Structures

Gh = 1.0  Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/150 - 3.0] h= ht. of structure

h= 300 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances Gh= 1.0

2.6.9.4 Structures Supported on Other Structures

(Cantilivered tubular or latticed spines, pole, structures on buildings (ht. : width ratio > 5)

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 1.592 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)
Ks= 1.0 (from 2.6.7)

qz= 48.00 Ke= 0.96 (from 2.6.8)
qz (ice)= 5.33 Kd= 0.85 (from Table 2-2)
qz (30)= 3.00 Vmax= 120 mph (Ultimate Wind Speed)

Vmax (ice)= 40 mph
V30= 30 mph

Table 2-2
Structure Type

Latticed structures with triangular, square or rectangular cross 
sections

0.85

Tubular pole structures supporting antennas enclosed within a 
cylindrical shroud

1.00

Tubular pole structures, latticed structures with other cross 
sections, appurtenances

0.95

Wind Direction Probability Factor, Kd
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Determine Ca:

Table 2-9

Round C < 39
(Subcritical)
39 ≤ C ≤ 78

(Transitional)
C > 78

(Supercritical)

Ice Thickness = 1.25 in Angle = 0 (deg) Equivalent Angle = 180 (deg)

Appurtenances Height Width Depth Flat Area
Aspect 
Ratio

Ca Force (lbs)
Force (lbs) 

(w/ Ice)
Force (lbs) 
(30 mph)

AM-X-CD-16-65-00T-RET Antenna 72.0 11.8 5.9 5.90 6.10 1.36 385 54 24

OPA65R-BU6DA Antenna 71.2 21.0 7.8 10.38 3.39 1.24 618 79 39

DMP65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.44 1.24 610 79 38

B14 4478 RRH 18.1 8.3 13.4 1.04 2.18 1.20 60 10 4
B14 4478 RRH (Shielded) 18.1 0.0 13.4 0.00 0.00 1.20 0 2 0

B5/B12 4449 RRH (Back to Back) 17.9 9.5 13.2 1.18 1.88 1.20 68 11 4
B5/B12 4449 RRH (Shielded) 17.9 0.0 13.2 0.00 0.00 1.20 0 2 0

B2/B66A 8843 RRH (Back to Back) 14.9 10.9 13.2 1.13 1.37 1.20 65 10 4
B2/B66A 8843 RRH (Shielded) 14.9 0.6 13.2 0.06 0.06 1.20 3 2 0

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.96 1.20 48 8 3
DTMABP7819VG12A TMA (Shielded) 10.7 0.0 3.8 0.00 0.00 1.20 0 1 0

Surge Arrestor 24.0 9.7 9.7 1.62 2.47 0.70 54 8 3

2-1/2" Pipe 2.9 12.0 0.24 0.24 0.70 8 2 1

2" Pipe 2.4 12.0 0.20 0.20 0.70 7 2 0

5/8" Round Bar 0.6 12.0 0.05 0.05 0.70 2 1 0

3/4" Round Bar 0.8 12.0 0.06 0.06 0.70 2 1 0

3-1/2x5/8 Plate 0.6 12.0 0.05 0.05 0.70 2 1 0

11-1/4x5/8" Plate 0.6 12.0 0.05 0.05 0.70 2 1 0

1.2

Aspect Ratio ≤ 2.5 Aspect Ratio = 7 Aspect Ratio ≥ 25
Force Coefficients (Ca) for Appurtenances

Member Type
Ca Ca Ca

2.0
Square/Rectangular HSS 1.2 - 2.8(rs) ≥ 0.85 1.4 - 4.0(rs) ≥ 0.90 2.0 - 6.0(rs) ≥ 1.25

Note:  Linear interpolation may be used for aspect ratios other than those shown.

Flat

Aspect Ratio is the overall length/width ratio in the plane normal to the wind direction.

(Aspect ratio is independent of the spacing  between support points of a linear appurtenance,

1.2

0.7

4.14/(C0.485)

0.5

3.66/(C0.415) 46.8/(C.1.0)

1.4

0.8

0.6 0.6



Date:                     5/19/2020

Project Name:   TORRINGTON UNIVERSITY DRIVE

Project No.:        CT2579       

Designed By:      CL          Checked By:  MSC       

Angle = 30 (deg)   Ice Thickness = 1.25 in. Equivalent Angle = 210 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 
(normal)

Flat Area 
(side)

Aspect 
Ratio 

(normal)

Aspect 
Ratio 
(side)

Ca (normal) Ca     
(side)

Force (lbs) 
(normal)

Force (lbs) 
(side)

Force (lbs)     
(angle)

AM-X-CD-16-65-00T-RET Antenna 72.0 11.8 5.9 5.90 2.95 6.10 12.20 1.36 1.57 385 223 345

OPA65R-BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 618 272 531

DMP65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 610 270 525

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 60 97 69
B14 4478 RRH (Shielded) 18.1 0.0 13.4 0.00 1.68 #DIV/0! 1.35 #DIV/0! 1.20 #DIV/0! 97 #DIV/0!

B5/B12 4449 RRH (Back to Back) 17.9 9.5 13.2 1.18 1.64 1.88 1.36 1.20 1.20 68 95 75
B5/B12 4449 RRH (Shielded) 17.9 0.0 13.2 0.00 1.64 #DIV/0! 1.36 #DIV/0! 1.20 #DIV/0! 95 #DIV/0!

B2/B66A 8843 RRH (Back to Back) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 65 79 68
B2/B66A 8843 RRH (Shielded) 14.9 0.6 13.2 0.06 1.37 27.09 1.13 2.07 1.20 6 79 24

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 48 16 40
DTMABP7819VG12A TMA (Shielded) 10.7 0.0 3.8 0.00 0.28 #DIV/0! 2.82 #DIV/0! 1.21 #DIV/0! 16 #DIV/0!

WIND LOADS WITH ICE:

AM-X-CD-16-65-00T-RET Antenna 74.5 14.3 8.4 7.39 4.34 5.21 8.88 1.32 1.46 52 34 48

OPA65R-BU6DA Antenna 73.7 23.5 10.3 12.02 5.27 3.14 7.16 1.23 1.41 79 39 69

DMP65R-BU6DA Antenna 73.7 23.2 10.2 11.87 5.22 3.18 7.23 1.23 1.41 78 39 68

B14 4478 RRH 20.6 10.8 15.9 1.54 2.27 1.91 1.30 1.20 1.20 10 15 11
B14 4478 RRH (Shielded) 20.6 2.5 15.9 0.36 2.27 8.26 1.30 1.44 1.20 3 15 6

B5/B12 4449 RRH (Back to Back) 20.4 12.0 15.7 1.70 2.22 1.70 1.30 1.20 1.20 11 14 12
B5/B12 4449 RRH (Shielded) 20.4 2.5 15.7 0.35 2.22 8.18 1.30 1.44 1.20 3 14 6

B2/B66A 8843 RRH (Back to Back) 17.4 13.4 15.7 1.62 1.90 1.30 1.11 1.20 1.20 10 12 11
B2/B66A 8843 RRH (Shielded) 17.4 3.0 15.7 0.37 1.90 5.72 1.11 1.34 1.20 3 12 5

DTMABP7819VG12A TMA 13.2 13.6 6.3 1.25 0.58 0.97 2.10 1.20 1.20 8 4 7
DTMABP7819VG12A TMA (Shielded) 13.2 2.5 6.3 0.23 0.58 5.29 2.10 1.32 1.20 2 4 2

WIND LOADS AT 30 MPH:

AM-X-CD-16-65-00T-RET Antenna 72.0 11.8 5.9 5.90 2.95 6.10 12.20 1.36 1.57 24 14 22

OPA65R-BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 39 17 33

DMP65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 38 17 33

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 4 6 4
B14 4478 RRH (Shielded) 18.1 0.0 13.4 0.00 1.68 #DIV/0! 1.35 #DIV/0! 1.20 #DIV/0! 6 #DIV/0!

B5/B12 4449 RRH (Back to Back) 17.9 9.5 13.2 1.18 1.64 1.88 1.36 1.20 1.20 4 6 5
B5/B12 4449 RRH (Shielded) 17.9 0.0 13.2 0.00 1.64 #DIV/0! 1.36 #DIV/0! 1.20 #DIV/0! 6 #DIV/0!

B2/B66A 8843 RRH (Back to Back) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 4 5 4
B2/B66A 8843 RRH (Shielded) 14.9 0.6 13.2 0.06 1.37 27.09 1.13 2.07 1.20 0 5 1

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 3 1 2
DTMABP7819VG12A TMA (Shielded) 10.7 0.0 3.8 0.00 0.28 #DIV/0! 2.82 #DIV/0! 1.21 #DIV/0! 1 #DIV/0!

WIND LOADS



Date:                     5/19/2020

Project Name:   TORRINGTON UNIVERSITY DRIVE

Project No.:        CT2579       

Designed By:      CL          Checked By:  MSC       

Angle = 60 (deg)   Ice Thickness = 1.25 in. Equivalent Angle = 240 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 
(normal)

Flat Area 
(side)

Aspect 
Ratio 

(normal)

Aspect 
Ratio 
(side)

Ca 
(normal)

Ca     
(side)

Force (lbs) 
(normal)

Force (lbs) 
(side)

Force (lbs)     
(angle)

AM-X-CD-16-65-00T-RET Antenna 72.0 11.8 5.9 5.90 2.95 6.10 12.20 1.36 1.57 385 223 263

OPA65R-BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 618 272 359

DMP65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 610 270 355

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 60 97 88
B14 4478 RRH (Shielded) 18.1 0.0 13.4 0.00 1.68 #DIV/0! 1.35 #DIV/0! 1.20 #DIV/0! 97 #DIV/0!

B5/B12 4449 RRH (Back to Back) 17.9 9.5 13.2 1.18 1.64 1.88 1.36 1.20 1.20 68 95 88
B5/B12 4449 RRH (Shielded) 17.9 0.0 13.2 0.00 1.64 #DIV/0! 1.36 #DIV/0! 1.20 #DIV/0! 95 #DIV/0!

B2/B66A 8843 RRH (Back to Back) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 65 79 75
B2/B66A 8843 RRH (Shielded) 14.9 0.6 13.2 0.06 1.37 27.09 1.13 2.07 1.20 6 79 60

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 48 16 24
DTMABP7819VG12A TMA (Shielded) 10.7 0.0 3.8 0.00 0.28 #DIV/0! 2.82 #DIV/0! 1.21 #DIV/0! 16 #DIV/0!

WIND LOADS WITH ICE:

AM-X-CD-16-65-00T-RET Antenna 74.5 14.3 8.4 7.39 4.34 5.21 8.88 1.32 1.46 52 34 38

OPA65R-BU6DA Antenna 73.7 23.5 10.3 12.02 5.27 3.14 7.16 1.23 1.41 79 39 49

DMP65R-BU6DA Antenna 73.7 23.2 10.2 11.87 5.22 3.18 7.23 1.23 1.41 78 39 49

B14 4478 RRH 20.6 10.8 15.9 1.54 2.27 1.91 1.30 1.20 1.20 10 15 13
B14 4478 RRH (Shielded) 20.6 2.5 15.9 0.36 2.27 8.26 1.30 1.44 1.20 3 15 12

B5/B12 4449 RRH (Back to Back) 20.4 12.0 15.7 1.70 2.22 1.70 1.30 1.20 1.20 11 14 13
B5/B12 4449 RRH (Shielded) 20.4 2.5 15.7 0.35 2.22 8.18 1.30 1.44 1.20 3 14 11

B2/B66A 8843 RRH (Back to Back) 17.4 13.4 15.7 1.62 1.90 1.30 1.11 1.20 1.20 10 12 12
B2/B66A 8843 RRH (Shielded) 17.4 3.0 15.7 0.37 1.90 5.72 1.11 1.34 1.20 3 12 10

DTMABP7819VG12A TMA 13.2 13.6 6.3 1.25 0.58 0.97 2.10 1.20 1.20 8 4 5
DTMABP7819VG12A TMA (Shielded) 13.2 2.5 6.3 0.23 0.58 5.29 2.10 1.32 1.20 2 4 3

WIND LOADS AT 30 MPH:

AM-X-CD-16-65-00T-RET Antenna 72.0 11.8 5.9 5.90 2.95 6.10 12.20 1.36 1.57 24 14 16

OPA65R-BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 39 17 22

DMP65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 38 17 22

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 4 6 5
B14 4478 RRH (Shielded) 18.1 0.0 13.4 0.00 1.68 #DIV/0! 1.35 #DIV/0! 1.20 #DIV/0! 6 #DIV/0!

B5/B12 4449 RRH (Back to Back) 17.9 9.5 13.2 1.18 1.64 1.88 1.36 1.20 1.20 4 6 5
B5/B12 4449 RRH (Shielded) 17.9 0.0 13.2 0.00 1.64 #DIV/0! 1.36 #DIV/0! 1.20 #DIV/0! 6 #DIV/0!

B2/B66A 8843 RRH (Back to Back) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 4 5 5
B2/B66A 8843 RRH (Shielded) 14.9 0.6 13.2 0.06 1.37 27.09 1.13 2.07 1.20 0 5 4

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 3 1 2
DTMABP7819VG12A TMA (Shielded) 10.7 0.0 3.8 0.00 0.28 #DIV/0! 2.82 #DIV/0! 1.21 #DIV/0! 1 #DIV/0!

WIND LOADS



Date:                     5/19/2020

Project Name:   TORRINGTON UNIVERSITY DRIVE

Project No.:        CT2579       

Designed By:      CL          Checked By:  MSC       

Angle = 90 (deg)   Ice Thickness = 1.25 in. Equivalent Angle = 270 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 
(normal)

Flat Area 
(side)

Aspect 
Ratio 

(normal)

Aspect 
Ratio 
(side)

Ca 
(normal)

Ca     
(side)

Force (lbs) 
(normal)

Force (lbs) 
(side)

Force (lbs)     
(angle)

AM-X-CD-16-65-00T-RET Antenna 72.0 11.8 5.9 5.90 2.95 6.10 12.20 1.36 1.57 385 223 223

OPA65R-BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 618 272 272

DMP65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 610 270 270

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 60 97 97
B14 4478 RRH (Shielded) 18.1 0.0 13.4 0.00 1.68 #DIV/0! 1.35 #DIV/0! 1.20 #DIV/0! 97 #DIV/0!

B5/B12 4449 RRH (Back to Back) 17.9 9.5 13.2 1.18 1.64 1.88 1.36 1.20 1.20 68 95 95
B5/B12 4449 RRH (Shielded) 17.9 0.0 13.2 0.00 1.64 #DIV/0! 1.36 #DIV/0! 1.20 #DIV/0! 95 #DIV/0!

B2/B66A 8843 RRH (Back to Back) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 65 79 79
B2/B66A 8843 RRH (Shielded) 14.9 0.6 13.2 0.06 1.37 27.09 1.13 2.07 1.20 6 79 79

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 48 16 16
DTMABP7819VG12A TMA (Shielded) 10.7 0.0 3.8 0.00 0.28 #DIV/0! 2.82 #DIV/0! 1.21 #DIV/0! 16 #DIV/0!

WIND LOADS WITH ICE:

AM-X-CD-16-65-00T-RET Antenna 74.5 14.3 8.4 7.39 4.34 5.21 8.88 1.32 1.46 52 34 34

OPA65R-BU6DA Antenna 73.7 23.5 10.3 12.02 5.27 3.14 7.16 1.23 1.41 79 39 39

DMP65R-BU6DA Antenna 73.7 23.2 10.2 11.87 5.22 3.18 7.23 1.23 1.41 78 39 39

B14 4478 RRH 20.6 10.8 15.9 1.54 2.27 1.91 1.30 1.20 1.20 10 15 15
B14 4478 RRH (Shielded) 20.6 2.5 15.9 0.36 2.27 8.26 1.30 1.44 1.20 3 15 15

B5/B12 4449 RRH (Back to Back) 20.4 12.0 15.7 1.70 2.22 1.70 1.30 1.20 1.20 11 14 14
B5/B12 4449 RRH (Shielded) 20.4 2.5 15.7 0.35 2.22 8.18 1.30 1.44 1.20 3 14 14

B2/B66A 8843 RRH (Back to Back) 17.4 13.4 15.7 1.62 1.90 1.30 1.11 1.20 1.20 10 12 12
B2/B66A 8843 RRH (Shielded) 17.4 3.0 15.7 0.37 1.90 5.72 1.11 1.34 1.20 3 12 12

DTMABP7819VG12A TMA 13.2 13.6 6.3 1.25 0.58 0.97 2.10 1.20 1.20 8 4 4
DTMABP7819VG12A TMA (Shielded) 13.2 2.5 6.3 0.23 0.58 5.29 2.10 1.32 1.20 2 4 4

WIND LOADS AT 30 MPH:

AM-X-CD-16-65-00T-RET Antenna 72.0 11.8 5.9 5.90 2.95 6.10 12.20 1.36 1.57 24 14 14

OPA65R-BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 39 17 17

DMP65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 38 17 17

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 4 6 6
B14 4478 RRH (Shielded) 18.1 0.0 13.4 0.00 1.68 #DIV/0! 1.35 #DIV/0! 1.20 #DIV/0! 6 #DIV/0!

B5/B12 4449 RRH (Back to Back) 17.9 9.5 13.2 1.18 1.64 1.88 1.36 1.20 1.20 4 6 6
B5/B12 4449 RRH (Shielded) 17.9 0.0 13.2 0.00 1.64 #DIV/0! 1.36 #DIV/0! 1.20 #DIV/0! 6 #DIV/0!

B2/B66A 8843 RRH (Back to Back) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 4 5 5
B2/B66A 8843 RRH (Shielded) 14.9 0.6 13.2 0.06 1.37 27.09 1.13 2.07 1.20 0 5 5

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 3 1 1
DTMABP7819VG12A TMA (Shielded) 10.7 0.0 3.8 0.00 0.28 #DIV/0! 2.82 #DIV/0! 1.21 #DIV/0! 1 #DIV/0!

WIND LOADS



Date:                     5/19/2020

Project Name:   TORRINGTON UNIVERSITY DRIVE

Project No.:        CT2579       

Designed By:      CL          Checked By:  MSC       

Angle = 120 (deg)   Ice Thickness = 1.25 in. Equivalent Angle = 300 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 
(normal)

Flat Area 
(side)

Aspect 
Ratio 

(normal)

Aspect 
Ratio 
(side)

Ca 
(normal)

Ca     
(side)

Force (lbs) 
(normal)

Force (lbs) 
(side)

Force (lbs)     
(angle)

AM-X-CD-16-65-00T-RET Antenna 72.0 11.8 5.9 5.90 2.95 6.10 12.20 1.36 1.57 385 223 263

OPA65R-BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 618 272 359

DMP65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 610 270 355

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 60 97 88
B14 4478 RRH (Shielded) 18.1 0.0 13.4 0.00 1.68 #DIV/0! 1.35 #DIV/0! 1.20 #DIV/0! 97 #DIV/0!

B5/B12 4449 RRH (Back to Back) 17.9 9.5 13.2 1.18 1.64 1.88 1.36 1.20 1.20 68 95 88
B5/B12 4449 RRH (Shielded) 17.9 0.0 13.2 0.00 1.64 #DIV/0! 1.36 #DIV/0! 1.20 #DIV/0! 95 #DIV/0!

B2/B66A 8843 RRH (Back to Back) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 65 79 75
B2/B66A 8843 RRH (Shielded) 14.9 0.6 13.2 0.06 1.37 27.09 1.13 2.07 1.20 6 79 60

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 48 16 24
DTMABP7819VG12A TMA (Shielded) 10.7 0.0 3.8 0.00 0.28 #DIV/0! 2.82 #DIV/0! 1.21 #DIV/0! 16 #DIV/0!

WIND LOADS WITH ICE:

AM-X-CD-16-65-00T-RET Antenna 74.5 14.3 8.4 7.39 4.34 5.21 8.88 1.32 1.46 52 34 38

OPA65R-BU6DA Antenna 73.7 23.5 10.3 12.02 5.27 3.14 7.16 1.23 1.41 79 39 49

DMP65R-BU6DA Antenna 73.7 23.2 10.2 11.87 5.22 3.18 7.23 1.23 1.41 78 39 49

B14 4478 RRH 20.6 10.8 15.9 1.54 2.27 1.91 1.30 1.20 1.20 10 15 13
B14 4478 RRH (Shielded) 20.6 2.5 15.9 0.36 2.27 8.26 1.30 1.44 1.20 3 15 12

B5/B12 4449 RRH (Back to Back) 20.4 12.0 15.7 1.70 2.22 1.70 1.30 1.20 1.20 11 14 13
B5/B12 4449 RRH (Shielded) 20.4 2.5 15.7 0.35 2.22 8.18 1.30 1.44 1.20 3 14 11

B2/B66A 8843 RRH (Back to Back) 17.4 13.4 15.7 1.62 1.90 1.30 1.11 1.20 1.20 10 12 12
B2/B66A 8843 RRH (Shielded) 17.4 3.0 15.7 0.37 1.90 5.72 1.11 1.34 1.20 3 12 10

DTMABP7819VG12A TMA 13.2 13.6 6.3 1.25 0.58 0.97 2.10 1.20 1.20 8 4 5
DTMABP7819VG12A TMA (Shielded) 13.2 2.5 6.3 0.23 0.58 5.29 2.10 1.32 1.20 2 4 3

WIND LOADS AT 30 MPH:

AM-X-CD-16-65-00T-RET Antenna 72.0 11.8 5.9 5.90 2.95 6.10 12.20 1.36 1.57 24 14 16

OPA65R-BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 39 17 22

DMP65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 38 17 22

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 4 6 5
B14 4478 RRH (Shielded) 18.1 0.0 13.4 0.00 1.68 #DIV/0! 1.35 #DIV/0! 1.20 #DIV/0! 6 #DIV/0!

B5/B12 4449 RRH (Back to Back) 17.9 9.5 13.2 1.18 1.64 1.88 1.36 1.20 1.20 4 6 5
B5/B12 4449 RRH (Shielded) 17.9 0.0 13.2 0.00 1.64 #DIV/0! 1.36 #DIV/0! 1.20 #DIV/0! 6 #DIV/0!

B2/B66A 8843 RRH (Back to Back) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 4 5 5
B2/B66A 8843 RRH (Shielded) 14.9 0.6 13.2 0.06 1.37 27.09 1.13 2.07 1.20 0 5 4

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 3 1 2
DTMABP7819VG12A TMA (Shielded) 10.7 0.0 3.8 0.00 0.28 #DIV/0! 2.82 #DIV/0! 1.21 #DIV/0! 1 #DIV/0!

WIND LOADS



Date:                     5/19/2020

Project Name:   TORRINGTON UNIVERSITY DRIVE

Project No.:        CT2579       

Designed By:      CL          Checked By:  MSC       

Angle = 150 (deg)   Ice Thickness = 1.25 in. Equivalent Angle = 330 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 
(normal)

Flat Area 
(side)

Aspect 
Ratio 

(normal)

Aspect 
Ratio 
(side)

Ca 
(normal)

Ca     
(side)

Force (lbs) 
(normal)

Force (lbs) 
(side)

Force (lbs)     
(angle)

AM-X-CD-16-65-00T-RET Antenna 72.0 11.8 5.9 5.90 2.95 6.10 12.20 1.36 1.57 385 223 345

OPA65R-BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 618 272 531

DMP65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 610 270 525

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 60 97 69
B14 4478 RRH (Shielded) 18.1 0.0 13.4 0.00 1.68 #DIV/0! 1.35 #DIV/0! 1.20 #DIV/0! 97 #DIV/0!

B5/B12 4449 RRH (Back to Back) 17.9 9.5 13.2 1.18 1.64 1.88 1.36 1.20 1.20 68 95 75
B5/B12 4449 RRH (Shielded) 17.9 0.0 13.2 0.00 1.64 #DIV/0! 1.36 #DIV/0! 1.20 #DIV/0! 95 #DIV/0!

B2/B66A 8843 RRH (Back to Back) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 65 79 68
B2/B66A 8843 RRH (Shielded) 14.9 0.6 13.2 0.06 1.37 27.09 1.13 2.07 1.20 6 79 24

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 48 16 40
DTMABP7819VG12A TMA (Shielded) 10.7 0.0 3.8 0.00 0.28 #DIV/0! 2.82 #DIV/0! 1.21 #DIV/0! 16 #DIV/0!

WIND LOADS WITH ICE:

AM-X-CD-16-65-00T-RET Antenna 74.5 14.3 8.4 7.39 4.34 5.21 8.88 1.32 1.46 52 34 48

OPA65R-BU6DA Antenna 73.7 23.5 10.3 12.02 5.27 3.14 7.16 1.23 1.41 79 39 69

DMP65R-BU6DA Antenna 73.7 23.2 10.2 11.87 5.22 3.18 7.23 1.23 1.41 78 39 68

B14 4478 RRH 20.6 10.8 15.9 1.54 2.27 1.91 1.30 1.20 1.20 10 15 11
B14 4478 RRH (Shielded) 20.6 2.5 15.9 0.36 2.27 8.26 1.30 1.44 1.20 3 15 6

B5/B12 4449 RRH (Back to Back) 20.4 12.0 15.7 1.70 2.22 1.70 1.30 1.20 1.20 11 14 12
B5/B12 4449 RRH (Shielded) 20.4 2.5 15.7 0.35 2.22 8.18 1.30 1.44 1.20 3 14 6

B2/B66A 8843 RRH (Back to Back) 17.4 13.4 15.7 1.62 1.90 1.30 1.11 1.20 1.20 10 12 11
B2/B66A 8843 RRH (Shielded) 17.4 3.0 15.7 0.37 1.90 5.72 1.11 1.34 1.20 3 12 5

DTMABP7819VG12A TMA 13.2 13.6 6.3 1.25 0.58 0.97 2.10 1.20 1.20 8 4 7
DTMABP7819VG12A TMA (Shielded) 13.2 2.5 6.3 0.23 0.58 5.29 2.10 1.32 1.20 2 4 2

WIND LOADS AT 30 MPH:

AM-X-CD-16-65-00T-RET Antenna 72.0 11.8 5.9 5.90 2.95 6.10 12.20 1.36 1.57 24 14 22

OPA65R-BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 39 17 33

DMP65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 38 17 33

B14 4478 RRH 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 4 6 4
B14 4478 RRH (Shielded) 18.1 0.0 13.4 0.00 1.68 #DIV/0! 1.35 #DIV/0! 1.20 #DIV/0! 6 #DIV/0!

B5/B12 4449 RRH (Back to Back) 17.9 9.5 13.2 1.18 1.64 1.88 1.36 1.20 1.20 4 6 5
B5/B12 4449 RRH (Shielded) 17.9 0.0 13.2 0.00 1.64 #DIV/0! 1.36 #DIV/0! 1.20 #DIV/0! 6 #DIV/0!

B2/B66A 8843 RRH (Back to Back) 14.9 10.9 13.2 1.13 1.37 1.37 1.13 1.20 1.20 4 5 4
B2/B66A 8843 RRH (Shielded) 14.9 0.6 13.2 0.06 1.37 27.09 1.13 2.07 1.20 0 5 1

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 3 1 2
DTMABP7819VG12A TMA (Shielded) 10.7 0.0 3.8 0.00 0.28 #DIV/0! 2.82 #DIV/0! 1.21 #DIV/0! 1 #DIV/0!

WIND LOADS



Date:                     5/19/2020
Project Name:   TORRINGTON UNIVERSITY DRIVE

Project No.:        CT2579       

Designed By:      CL          Checked By:  MSC       

Thickness of ice: 1.25 in.
Density of ice: 56 pcf

AM-X-CD-16-65-00T-RET Antenna OPA65R-BU6DA Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 72.0 Height (in): 71.2
Width (in): 11.8 Width (in): 21.0
Depth (in): 5.9 Depth (in): 7.8
Total weight of ice on object: 132 lbs Total weight of ice on object: 214 lbs 
Weight of object: 49.0 lbs Weight of object: 64.0 lbs
Combined weight of ice and object: 181 lbs Combined weight of ice and object: 278 lbs

DMP65R-BU6DA Antenna B14 4478 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 71.2 Height (in): 18.1
Width (in): 20.7 Width (in): 8.3
Depth (in): 7.7 Depth (in): 13.4
Total weight of ice on object: 211 lbs Total weight of ice on object: 39 lbs 
Weight of object: 96.0 lbs Weight of object: 60.0 lbs
Combined weight of ice and object: 307 lbs Combined weight of ice and object: 99 lbs

B5/B12 4449 RRH B2/B66A 8843 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 17.9 Height (in): 14.9
Width (in): 9.5 Width (in): 10.9
Depth (in): 13.2 Depth (in): 13.2
Total weight of ice on object: 40 lbs Total weight of ice on object: 35 lbs 
Weight of object: 71.0 lbs Weight of object: 72.0 lbs
Combined weight of ice and object: 111 lbs Combined weight of ice and object: 107 lbs

DTMABP7819VG12A TMA Squid Surge Arrestor
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 10.7 Depth (in): 24.0
Width (in): 11.1 Diameter(in): 9.7
Depth (in): 3.8 Total weight of ice on object: 33 lbs
Total weight of ice on object: 18 lbs Weight of object: 33 lbs
Weight of object: 20.0 lbs Combined weight of ice and object: 66 lbs
Combined weight of ice and object: 38 lbs

2-1/2" pipe 2" Pipe
Per foot weight of ice: Per foot weight of ice:
diameter (in): 2.88 diameter (in): 2.38
Per foot weight of ice on object: 6 plf Per foot weight of ice on object: 6 plf

5/8" Round Bar 3/4" Round Bar
Per foot weight of ice: Per foot weight of ice:
diameter (in): 0.625 diameter (in): 0.75
Per foot weight of ice on object: 3 plf Per foot weight of ice on object: 3 plf

PL 11-1/4x5/8" PL 3-1/2x5/8"
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 11.25 Height (in): 3.5
Width (in): 0.625 Width (in): 0.625
Per foot weight of ice on object: 19 plf Per foot weight of ice on object: 7 plf

ICE WEIGHT CALCULATIONS
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(New Conditions) 

 



 
Current Date: 5/19/2020 1:24 PM
Units system: English
File name: W:\STRUCTURAL DEPARTMENT\ANALYSIS SOFTWARE\RAM Elements\RAM Projects\AT&T\CT\CT2579\LTE 5G\CT2579 (New).retx\
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Current Date: 5/19/2020 1:25 PM
Units system: English
File name: W:\STRUCTURAL DEPARTMENT\ANALYSIS SOFTWARE\RAM Elements\RAM Projects\AT&T\CT\CT2579\LTE 5G\CT2579 (New).retx\



 

Current Date: 5/19/2020 1:27 PM
Units system: English
File name: W:\STRUCTURAL DEPARTMENT\ANALYSIS SOFTWARE\RAM Elements\RAM Projects\AT&T\CT\CT2579\LTE 5G\CT2579 (New).retx\

Load data
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Condition Description Comb. Category

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D Dead Load No DL
Wo Wind Load (NO ICE) No WIND
W30 WL 30deg No WIND
W60 WL 60deg No WIND
W90 WL 90deg No WIND
W120 WL 120deg No WIND
W150 WL 150deg No WIND
Di Ice Load No LL
WI0 WL ICE 0deg No WIND
WI30 WL ICE 30deg No WIND
WI60 WL ICE 60deg No WIND
WI90 WL ICE 90deg No WIND
WI120 WL ICE 120deg No WIND
WI150 WL ICE 150deg No WIND
WL0 WL 30 mph 0deg No WIND
WL30 WL 30 mph 30deg No WIND
WL60 WL 30 mph 60deg No WIND
WL90 WL 30 mph 90deg No WIND
WL120 WL 30 mph 120deg No WIND
WL150 WL 30 mph 150deg No WIND
LL1 250 lb Live Load Center of Mount No LL
LL2 250 lb Live Load Right End of Mount No LL
LL3 250 lb Live Load Left End of Mount No LL
LLa1 250 lb Live Load Antenna 1 No LL
LLa2 250 lb Live Load Antenna 2 No LL
LLa3 250 lb Live Load Antenna 3 No LL
LLa4 250 lb Live Load Antenna 4 No LL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Page1



Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Wo 62 z -0.008 -0.008 0.00 No 100.00 Yes

63 z -0.008 -0.008 0.00 No 100.00 Yes
64 z -0.008 -0.008 0.00 No 100.00 Yes
65 z -0.008 -0.008 0.00 No 100.00 Yes
66 z -0.008 -0.008 0.00 No 100.00 Yes
87 z -0.007 -0.007 0.00 No 100.00 Yes
88 z -0.008 -0.008 0.00 No 100.00 Yes
89 z -0.008 -0.008 0.00 No 100.00 Yes
90 z -0.007 -0.007 0.00 No 100.00 Yes
91 z -0.007 -0.007 0.00 No 100.00 Yes
92 z -0.007 -0.007 0.00 No 100.00 Yes
93 z -0.007 -0.007 0.00 No 100.00 Yes
94 z -0.002 -0.002 0.00 No 100.00 Yes
95 z -0.002 -0.002 0.00 No 100.00 Yes
96 z -0.002 -0.002 0.00 No 100.00 Yes
97 z -0.002 -0.002 0.00 No 100.00 Yes
98 z -0.002 -0.002 0.00 No 100.00 Yes
99 z -0.002 -0.002 0.00 No 100.00 Yes
100 z -0.002 -0.002 0.00 No 100.00 Yes
101 z -0.002 -0.002 0.00 No 100.00 Yes
102 z -0.007 -0.007 0.00 No 100.00 Yes
107 z -0.002 -0.002 0.00 No 100.00 Yes
108 z -0.002 -0.002 0.00 No 100.00 Yes
109 z -0.002 -0.002 0.00 No 100.00 Yes
110 z -0.002 -0.002 0.00 No 100.00 Yes
123 z -0.002 -0.002 0.00 No 100.00 Yes
124 z -0.002 -0.002 0.00 No 100.00 Yes
125 z -0.002 -0.002 0.00 No 100.00 Yes
126 z -0.002 -0.002 0.00 No 100.00 Yes
127 z -0.002 -0.002 0.00 No 100.00 Yes
128 z -0.002 -0.002 0.00 No 100.00 Yes

W30 62 z -0.008 -0.008 0.00 No 100.00 Yes
63 z -0.008 -0.008 0.00 No 100.00 Yes
64 z -0.008 -0.008 0.00 No 100.00 Yes
65 z -0.008 -0.008 0.00 No 100.00 Yes
66 z -0.008 -0.008 0.00 No 100.00 Yes
87 z -0.007 -0.007 0.00 No 100.00 Yes
88 z -0.008 -0.008 0.00 No 100.00 Yes
89 z -0.008 -0.008 0.00 No 100.00 Yes
90 z -0.007 -0.007 0.00 No 100.00 Yes
91 z -0.007 -0.007 0.00 No 100.00 Yes
92 z -0.007 -0.007 0.00 No 100.00 Yes
93 z -0.007 -0.007 0.00 No 100.00 Yes
94 z -0.002 -0.002 0.00 No 100.00 Yes
95 z -0.002 -0.002 0.00 No 100.00 Yes
96 z -0.002 -0.002 0.00 No 100.00 Yes
97 z -0.002 -0.002 0.00 No 100.00 Yes
98 z -0.002 -0.002 0.00 No 100.00 Yes
99 z -0.002 -0.002 0.00 No 100.00 Yes
100 z -0.002 -0.002 0.00 No 100.00 Yes
101 z -0.002 -0.002 0.00 No 100.00 Yes
102 z -0.007 -0.007 0.00 No 100.00 Yes
107 z -0.002 -0.002 0.00 No 100.00 Yes
108 z -0.002 -0.002 0.00 No 100.00 Yes
109 z -0.002 -0.002 0.00 No 100.00 Yes
110 z -0.002 -0.002 0.00 No 100.00 Yes
123 z -0.002 -0.002 0.00 No 100.00 Yes
124 z -0.002 -0.002 0.00 No 100.00 Yes
125 z -0.002 -0.002 0.00 No 100.00 Yes
126 z -0.002 -0.002 0.00 No 100.00 Yes
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127 z -0.002 -0.002 0.00 No 100.00 Yes
128 z -0.002 -0.002 0.00 No 100.00 Yes

W60 62 x -0.008 -0.008 0.00 No 100.00 Yes
63 x -0.008 -0.008 0.00 No 100.00 Yes
64 x -0.008 -0.008 0.00 No 100.00 Yes
65 x -0.008 -0.008 0.00 No 100.00 Yes
66 x -0.008 -0.008 0.00 No 100.00 Yes
87 x -0.007 -0.007 0.00 No 100.00 Yes
88 x -0.008 -0.008 0.00 No 100.00 Yes
89 x -0.008 -0.008 0.00 No 100.00 Yes
90 x -0.007 -0.007 0.00 No 100.00 Yes
91 x -0.007 -0.007 0.00 No 100.00 Yes
92 x -0.007 -0.007 0.00 No 100.00 Yes
93 x -0.007 -0.007 0.00 No 100.00 Yes
94 x -0.002 -0.002 0.00 No 100.00 Yes
95 x -0.002 -0.002 0.00 No 100.00 Yes
96 x -0.002 -0.002 0.00 No 100.00 Yes
97 x -0.002 -0.002 0.00 No 100.00 Yes
98 x -0.002 -0.002 0.00 No 100.00 Yes
99 x -0.002 -0.002 0.00 No 100.00 Yes
100 x -0.002 -0.002 0.00 No 100.00 Yes
101 x -0.002 -0.002 0.00 No 100.00 Yes
102 x -0.007 -0.007 0.00 No 100.00 Yes
107 x -0.002 -0.002 0.00 No 100.00 Yes
108 x -0.002 -0.002 0.00 No 100.00 Yes
109 x -0.002 -0.002 0.00 No 100.00 Yes
110 x -0.002 -0.002 0.00 No 100.00 Yes
123 x -0.002 -0.002 0.00 No 100.00 Yes
124 x -0.002 -0.002 0.00 No 100.00 Yes
125 x -0.002 -0.002 0.00 No 100.00 Yes
126 x -0.002 -0.002 0.00 No 100.00 Yes
127 x -0.002 -0.002 0.00 No 100.00 Yes
128 x -0.002 -0.002 0.00 No 100.00 Yes

W90 62 x -0.008 -0.008 0.00 No 100.00 Yes
63 x -0.008 -0.008 0.00 No 100.00 Yes
64 x -0.008 -0.008 0.00 No 100.00 Yes
65 x -0.008 -0.008 0.00 No 100.00 Yes
66 x -0.008 -0.008 0.00 No 100.00 Yes
87 x -0.007 -0.007 0.00 No 100.00 Yes
88 x -0.008 -0.008 0.00 No 100.00 Yes
89 x -0.008 -0.008 0.00 No 100.00 Yes
90 x -0.007 -0.007 0.00 No 100.00 Yes
91 x -0.007 -0.007 0.00 No 100.00 Yes
92 x -0.007 -0.007 0.00 No 100.00 Yes
93 x -0.007 -0.007 0.00 No 100.00 Yes
94 x -0.002 -0.002 0.00 No 100.00 Yes
95 x -0.002 -0.002 0.00 No 100.00 Yes
96 x -0.002 -0.002 0.00 No 100.00 Yes
97 x -0.002 -0.002 0.00 No 100.00 Yes
98 x -0.002 -0.002 0.00 No 100.00 Yes
99 x -0.002 -0.002 0.00 No 100.00 Yes
100 x -0.002 -0.002 0.00 No 100.00 Yes
101 x -0.002 -0.002 0.00 No 100.00 Yes
102 x -0.007 -0.007 0.00 No 100.00 Yes
107 x -0.002 -0.002 0.00 No 100.00 Yes
108 x -0.002 -0.002 0.00 No 100.00 Yes
109 x -0.002 -0.002 0.00 No 100.00 Yes
110 x -0.002 -0.002 0.00 No 100.00 Yes
123 x -0.002 -0.002 0.00 No 100.00 Yes
124 x -0.002 -0.002 0.00 No 100.00 Yes
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125 x -0.002 -0.002 0.00 No 100.00 Yes
126 x -0.002 -0.002 0.00 No 100.00 Yes
127 x -0.002 -0.002 0.00 No 100.00 Yes
128 x -0.002 -0.002 0.00 No 100.00 Yes

W120 62 x -0.008 -0.008 0.00 No 100.00 Yes
63 x -0.008 -0.008 0.00 No 100.00 Yes
64 x -0.008 -0.008 0.00 No 100.00 Yes
65 x -0.008 -0.008 0.00 No 100.00 Yes
66 x -0.008 -0.008 0.00 No 100.00 Yes
87 x -0.007 -0.007 0.00 No 100.00 Yes
88 x -0.008 -0.008 0.00 No 100.00 Yes
89 x -0.008 -0.008 0.00 No 100.00 Yes
90 x -0.007 -0.007 0.00 No 100.00 Yes
91 x -0.007 -0.007 0.00 No 100.00 Yes
92 x -0.007 -0.007 0.00 No 100.00 Yes
93 x -0.007 -0.007 0.00 No 100.00 Yes
94 x -0.002 -0.002 0.00 No 100.00 Yes
95 x -0.002 -0.002 0.00 No 100.00 Yes
96 x -0.002 -0.002 0.00 No 100.00 Yes
97 x -0.002 -0.002 0.00 No 100.00 Yes
98 x -0.002 -0.002 0.00 No 100.00 Yes
99 x -0.002 -0.002 0.00 No 100.00 Yes
100 x -0.002 -0.002 0.00 No 100.00 Yes
101 x -0.002 -0.002 0.00 No 100.00 Yes
102 x -0.007 -0.007 0.00 No 100.00 Yes
107 x -0.002 -0.002 0.00 No 100.00 Yes
108 x -0.002 -0.002 0.00 No 100.00 Yes
109 x -0.002 -0.002 0.00 No 100.00 Yes
110 x -0.002 -0.002 0.00 No 100.00 Yes
123 x -0.002 -0.002 0.00 No 100.00 Yes
124 x -0.002 -0.002 0.00 No 100.00 Yes
125 x -0.002 -0.002 0.00 No 100.00 Yes
126 x -0.002 -0.002 0.00 No 100.00 Yes
127 x -0.002 -0.002 0.00 No 100.00 Yes
128 x -0.002 -0.002 0.00 No 100.00 Yes

W150 62 z 0.008 0.008 0.00 No 100.00 Yes
63 z 0.008 0.008 0.00 No 100.00 Yes
64 z 0.008 0.008 0.00 No 100.00 Yes
65 z 0.008 0.008 0.00 No 100.00 Yes
66 z 0.008 0.008 0.00 No 100.00 Yes
87 z 0.007 0.007 0.00 No 100.00 Yes
88 z 0.008 0.008 0.00 No 100.00 Yes
89 z 0.008 0.008 0.00 No 100.00 Yes
90 z 0.007 0.007 0.00 No 100.00 Yes
91 z 0.007 0.007 0.00 No 100.00 Yes
92 z 0.007 0.007 0.00 No 100.00 Yes
93 z 0.007 0.007 0.00 No 100.00 Yes
94 z 0.002 0.002 0.00 No 100.00 Yes
95 z 0.002 0.002 0.00 No 100.00 Yes
96 z 0.002 0.002 0.00 No 100.00 Yes
97 z 0.002 0.002 0.00 No 100.00 Yes
98 z 0.002 0.002 0.00 No 100.00 Yes
99 z 0.002 0.002 0.00 No 100.00 Yes
100 z 0.002 0.002 0.00 No 100.00 Yes
101 z 0.002 0.002 0.00 No 100.00 Yes
102 z 0.007 0.007 0.00 No 100.00 Yes
107 z 0.002 0.002 0.00 No 100.00 Yes
108 z 0.002 0.002 0.00 No 100.00 Yes
109 z 0.002 0.002 0.00 No 100.00 Yes
110 z 0.002 0.002 0.00 No 100.00 Yes
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123 z 0.002 0.002 0.00 No 100.00 Yes
124 z 0.002 0.002 0.00 No 100.00 Yes
125 z 0.002 0.002 0.00 No 100.00 Yes
126 z 0.002 0.002 0.00 No 100.00 Yes
127 z 0.002 0.002 0.00 No 100.00 Yes
128 z 0.002 0.002 0.00 No 100.00 Yes

Di 62 y -0.006 -0.006 0.00 No 100.00 Yes
63 y -0.006 -0.006 0.00 No 100.00 Yes
64 y -0.006 -0.006 0.00 No 100.00 Yes
65 y -0.006 -0.006 0.00 No 100.00 Yes
66 y -0.006 -0.006 0.00 No 100.00 Yes
87 y -0.006 -0.006 0.00 No 100.00 Yes
88 y -0.006 -0.006 0.00 No 100.00 Yes
89 y -0.006 -0.006 0.00 No 100.00 Yes
90 y -0.006 -0.006 0.00 No 100.00 Yes
91 y -0.006 -0.006 0.00 No 100.00 Yes
92 y -0.006 -0.006 0.00 No 100.00 Yes
93 y -0.006 -0.006 0.00 No 100.00 Yes
94 y -0.003 -0.003 0.00 No 100.00 Yes
95 y -0.003 -0.003 0.00 No 100.00 Yes
96 y -0.003 -0.003 0.00 No 100.00 Yes
97 y -0.003 -0.003 0.00 No 100.00 Yes
98 y -0.003 -0.003 0.00 No 100.00 Yes
99 y -0.003 -0.003 0.00 No 100.00 Yes
100 y -0.003 -0.003 0.00 No 100.00 Yes
101 y -0.003 -0.003 0.00 No 100.00 Yes
102 y -0.006 -0.006 0.00 No 100.00 Yes
107 y -0.007 -0.007 0.00 No 100.00 Yes
108 y -0.007 -0.007 0.00 No 100.00 Yes
109 y -0.007 -0.007 0.00 No 100.00 Yes
110 y -0.007 -0.007 0.00 No 100.00 Yes
123 y -0.007 -0.007 0.00 No 100.00 Yes
124 y -0.007 -0.007 0.00 No 100.00 Yes
125 y -0.007 -0.007 0.00 No 100.00 Yes
126 y -0.007 -0.007 0.00 No 100.00 Yes
127 y -0.019 -0.019 0.00 No 100.00 Yes
128 y -0.019 -0.019 0.00 No 100.00 Yes

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D 62 y -0.025 2.50 No

y -0.025 7.50 No
y -0.02 5.00 No

64 y -0.032 2.50 No
y -0.032 7.50 No
y -0.06 5.00 No

66 y -0.048 2.50 No
y -0.048 7.50 No
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y -0.072 5.00 No
y -0.071 5.00 No

Wo 62 z -0.193 2.50 No
z -0.193 7.50 No
z -0.001 5.00 No

64 z -0.309 2.50 No
z -0.309 7.50 No
z -0.001 5.00 No

66 z -0.305 2.50 No
z -0.305 7.50 No
z -0.003 5.00 No
z -0.001 5.00 No

W30 62 3 -0.173 2.50 No
3 -0.173 7.50 No
3 -0.04 5.00 No

64 3 -0.266 2.50 No
3 -0.266 7.50 No
3 -0.069 5.00 No

66 3 -0.263 2.50 No
3 -0.263 7.50 No
3 -0.068 5.00 No
3 -0.075 5.00 No

W60 62 3 -0.132 2.50 No
3 -0.132 7.50 No
3 -0.024 5.00 No

64 3 -0.18 2.50 No
3 -0.18 7.50 No
3 -0.088 5.00 No

66 3 -0.178 2.50 No
3 -0.178 7.50 No
3 -0.075 5.00 No
3 -0.088 5.00 No

W90 62 x -0.112 2.50 No
x -0.112 7.50 No
x -0.016 5.00 No

64 x -0.136 2.50 No
x -0.136 7.50 No
x -0.097 5.00 No

66 x -0.135 2.50 No
x -0.135 7.50 No
x -0.079 5.00 No
x -0.095 5.00 No

W120 62 2 -0.132 2.50 No
2 -0.132 7.50 No
2 -0.024 5.00 No

64 2 -0.18 2.50 No
2 -0.18 7.50 No
2 -0.088 5.00 No

66 2 -0.178 2.50 No
2 -0.178 7.50 No
2 -0.075 5.00 No
2 -0.088 5.00 No

W150 62 2 -0.173 2.50 No
2 -0.173 7.50 No
2 -0.04 5.00 No

64 2 -0.266 2.50 No
2 -0.266 7.50 No
2 -0.069 5.00 No

66 2 -0.263 2.50 No
2 -0.263 7.50 No
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2 -0.068 5.00 No
2 -0.075 5.00 No

Di 62 y -0.066 2.50 No
y -0.066 7.50 No
y -0.018 5.00 No

64 y -0.107 2.50 No
y -0.107 7.50 No
y -0.039 5.00 No

66 y -0.106 2.50 No
y -0.106 7.50 No
y -0.035 5.00 No
y -0.04 5.00 No

WI0 62 z -0.027 2.50 No
z -0.027 7.50 No
z -0.001 5.00 No

64 z -0.04 2.50 No
z -0.04 7.50 No
z -0.002 5.00 No

66 z -0.04 2.50 No
z -0.04 7.50 No
z -0.002 5.00 No
z -0.002 5.00 No

WI30 62 3 -0.024 2.50 No
3 -0.024 7.50 No
3 -0.007 5.00 No

64 3 -0.035 2.50 No
3 -0.035 7.50 No
3 -0.011 5.00 No

66 3 -0.034 2.50 No
3 -0.034 7.50 No
3 -0.011 5.00 No
3 -0.012 5.00 No

WI60 62 3 -0.019 2.50 No
3 -0.019 7.50 No
3 -0.005 5.00 No

64 3 -0.025 2.50 No
3 -0.025 7.50 No
3 -0.013 5.00 No

66 3 -0.025 2.50 No
3 -0.025 7.50 No
3 -0.012 5.00 No
3 -0.013 5.00 No

WI90 62 x -0.017 2.50 No
x -0.017 7.50 No
x -0.004 5.00 No

64 x -0.02 2.50 No
x -0.02 7.50 No
x -0.015 5.00 No

66 x -0.02 2.50 No
x -0.02 7.50 No
x -0.012 5.00 No
x -0.014 5.00 No

WI120 62 2 -0.019 2.50 No
2 -0.019 7.50 No
2 -0.005 5.00 No

64 2 -0.025 2.50 No
2 -0.025 7.50 No
2 -0.013 5.00 No

66 2 -0.025 2.50 No
2 -0.025 7.50 No
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2 -0.012 5.00 No
2 -0.013 5.00 No

WI150 62 2 -0.024 2.50 No
2 -0.024 7.50 No
2 -0.007 5.00 No

64 2 -0.035 2.50 No
2 -0.035 7.50 No
2 -0.011 5.00 No

66 2 -0.034 2.50 No
2 -0.034 7.50 No
2 -0.011 5.00 No
2 -0.012 5.00 No

WL0 62 z -0.012 2.50 No
z -0.012 7.50 No
z -0.001 5.00 No

64 z -0.02 2.50 No
z -0.02 7.50 No
z -0.001 5.00 No

66 z -0.019 2.50 No
z -0.019 7.50 No
z -0.001 5.00 No
z -0.001 5.00 No

WL30 62 3 -0.011 2.50 No
3 -0.011 7.50 No
3 -0.002 5.00 No

64 3 -0.017 2.50 No
3 -0.017 7.50 No
3 -0.004 5.00 No

66 3 -0.017 2.50 No
3 -0.017 7.50 No
3 -0.004 5.00 No
3 -0.005 5.00 No

WL60 62 3 -0.008 2.50 No
3 -0.008 7.50 No
3 -0.002 5.00 No

64 3 -0.011 2.50 No
3 -0.011 7.50 No
3 -0.005 5.00 No

66 3 -0.011 2.50 No
3 -0.011 7.50 No
3 -0.005 5.00 No
3 -0.005 5.00 No

WL90 62 x -0.007 2.50 No
x -0.007 7.50 No
x -0.001 5.00 No

64 x -0.009 2.50 No
x -0.009 7.50 No
x -0.006 5.00 No

66 x -0.009 2.50 No
x -0.009 7.50 No
x -0.005 5.00 No
x -0.006 5.00 No

WL120 62 2 -0.008 2.50 No
2 -0.008 7.50 No
2 -0.002 5.00 No

64 2 -0.011 2.50 No
2 -0.011 7.50 No
2 -0.005 5.00 No

66 2 -0.011 2.50 No
2 -0.011 7.50 No
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2 -0.005 5.00 No
2 -0.005 5.00 No

WL150 62 2 -0.011 2.50 No
2 -0.011 7.50 No
2 -0.002 5.00 No

64 2 -0.017 2.50 No
2 -0.017 7.50 No
2 -0.004 5.00 No

66 2 -0.017 2.50 No
2 -0.017 7.50 No
2 -0.004 5.00 No
2 -0.005 5.00 No

LL1 88 y -0.25 50.00 Yes
LL2 88 y -0.25 100.00 Yes
LL3 88 y -0.25 0.00 Yes
LLa1 62 y -0.25 5.00 No
LLa2 63 y -0.25 5.00 No
LLa3 65 y -0.25 5.00 No
LLa4 66 y -0.25 5.00 No
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

                                Self weight multiplier                        
Condition Description Comb. MultX MultY MultZ

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D Dead Load No 0.00 -1.00 0.00
Wo Wind Load (NO ICE) No 0.00 0.00 0.00
W30 WL 30deg No 0.00 0.00 0.00
W60 WL 60deg No 0.00 0.00 0.00
W90 WL 90deg No 0.00 0.00 0.00
W120 WL 120deg No 0.00 0.00 0.00
W150 WL 150deg No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
WI0 WL ICE 0deg No 0.00 0.00 0.00
WI30 WL ICE 30deg No 0.00 0.00 0.00
WI60 WL ICE 60deg No 0.00 0.00 0.00
WI90 WL ICE 90deg No 0.00 0.00 0.00
WI120 WL ICE 120deg No 0.00 0.00 0.00
WI150 WL ICE 150deg No 0.00 0.00 0.00
WL0 WL 30 mph 0deg No 0.00 0.00 0.00
WL30 WL 30 mph 30deg No 0.00 0.00 0.00
WL60 WL 30 mph 60deg No 0.00 0.00 0.00
WL90 WL 30 mph 90deg No 0.00 0.00 0.00
WL120 WL 30 mph 120deg No 0.00 0.00 0.00
WL150 WL 30 mph 150deg No 0.00 0.00 0.00
LL1 250 lb Live Load Center of Mount No 0.00 0.00 0.00
LL2 250 lb Live Load Right End of Mount No 0.00 0.00 0.00
LL3 250 lb Live Load Left End of Mount No 0.00 0.00 0.00
LLa1 250 lb Live Load Antenna 1 No 0.00 0.00 0.00
LLa2 250 lb Live Load Antenna 2 No 0.00 0.00 0.00
LLa3 250 lb Live Load Antenna 3 No 0.00 0.00 0.00
LLa4 250 lb Live Load Antenna 4 No 0.00 0.00 0.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Earthquake (Dynamic analysis only)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Condition a/g Ang. Damp.
[Deg] [%]

--------------------------------------------------------------------------------------------------------------------------------------------------------
D 0.00 0.00 0.00
Wo 0.00 0.00 0.00
W30 0.00 0.00 0.00
W60 0.00 0.00 0.00
W90 0.00 0.00 0.00
W120 0.00 0.00 0.00
W150 0.00 0.00 0.00
Di 0.00 0.00 0.00
WI0 0.00 0.00 0.00
WI30 0.00 0.00 0.00
WI60 0.00 0.00 0.00
WI90 0.00 0.00 0.00
WI120 0.00 0.00 0.00
WI150 0.00 0.00 0.00
WL0 0.00 0.00 0.00
WL30 0.00 0.00 0.00
WL60 0.00 0.00 0.00
WL90 0.00 0.00 0.00
WL120 0.00 0.00 0.00
WL150 0.00 0.00 0.00
LL1 0.00 0.00 0.00
LL2 0.00 0.00 0.00
LL3 0.00 0.00 0.00
LLa1 0.00 0.00 0.00
LLa2 0.00 0.00 0.00
LLa3 0.00 0.00 0.00
LLa4 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 5/19/2020 1:26 PM
Units system: English
File name: W:\STRUCTURAL DEPARTMENT\ANALYSIS SOFTWARE\RAM Elements\RAM Projects\AT&T\CT\CT2579\LTE 5G\CT2579 (New).retx\

Steel Code Check
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2D+Wo
LC2=1.2D+W30
LC3=1.2D+W60
LC4=1.2D+W90
LC5=1.2D+W120
LC6=1.2D+W150
LC7=1.2D-Wo
LC8=1.2D-W30
LC9=1.2D-W60
LC10=1.2D-W90
LC11=1.2D-W120
LC12=1.2D-W150
LC13=0.9D+Wo
LC14=0.9D+W30
LC15=0.9D+W60
LC16=0.9D+W90
LC17=0.9D+W120
LC18=0.9D+W150
LC19=0.9D-Wo
LC20=0.9D-W30
LC21=0.9D-W60
LC22=0.9D-W90
LC23=0.9D-W120
LC24=0.9D-W150
LC25=1.2D+Di+WI0
LC26=1.2D+Di+WI30
LC27=1.2D+Di+WI60
LC28=1.2D+Di+WI90
LC29=1.2D+Di+WI120
LC30=1.2D+Di+WI150
LC31=1.2D+Di-WI0
LC32=1.2D+Di-WI30
LC33=1.2D+Di-WI60
LC34=1.2D+Di-WI90
LC35=1.2D+Di-WI120
LC36=1.2D+Di-WI150
LC38=1.2D+1.5LL1
LC39=1.2D+1.5LL2
LC40=1.2D+1.5LL3
LC41=1.2D+WL0+1.5LLa1
LC42=1.2D+WL30+1.5LLa1
LC43=1.2D+WL60+1.5LLa1
LC44=1.2D+WL90+1.5LLa1
LC45=1.2D+WL120+1.5LLa1
LC46=1.2D+WL150+1.5LLa1
LC47=1.2D-WL0+1.5LLa1
LC48=1.2D-WL30+1.5LLa1
LC49=1.2D-WL60+1.5LLa1
LC50=1.2D-WL90+1.5LLa1
LC51=1.2D-WL120+1.5LLa1
LC52=1.2D-WL150+1.5LLa1
LC53=1.2D+WL0+1.5LLa2
LC54=1.2D+WL30+1.5LLa2
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LC55=1.2D+WL60+1.5LLa2
LC56=1.2D+WL90+1.5LLa2
LC57=1.2D+WL120+1.5LLa2
LC58=1.2D+WL150+1.5LLa2
LC59=1.2D-WL0+1.5LLa2
LC60=1.2D-WL30+1.5LLa2
LC61=1.2D-WL60+1.5LLa2
LC62=1.2D-WL90+1.5LLa2
LC63=1.2D-WL120+1.5LLa2
LC64=1.2D-WL150+1.5LLa2
LC65=1.2D+WL0+1.5LLa3
LC66=1.2D+WL30+1.5LLa3
LC67=1.2D+WL60+1.5LLa3
LC68=1.2D+WL90+1.5LLa3
LC69=1.2D+WL120+1.5LLa3
LC70=1.2D+WL150+1.5LLa3
LC71=1.2D-WL0+1.5LLa3
LC72=1.2D-WL30+1.5LLa3
LC73=1.2D-WL60+1.5LLa3
LC74=1.2D-WL90+1.5LLa3
LC75=1.2D-WL120+1.5LLa3
LC76=1.2D-WL150+1.5LLa3
LC77=1.2D+WL0+1.5LLa4
LC78=1.2D+WL30+1.5LLa4
LC79=1.2D+WL60+1.5LLa4
LC80=1.2D+WL90+1.5LLa4
LC81=1.2D+WL120+1.5LLa4
LC82=1.2D+WL150+1.5LLa4
LC83=1.2D-WL0+1.5LLa4
LC84=1.2D-WL30+1.5LLa4
LC85=1.2D-WL60+1.5LLa4
LC86=1.2D-WL90+1.5LLa4
LC87=1.2D-WL120+1.5LLa4
LC88=1.2D-WL150+1.5LLa4

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PIPE 2-1_2x0.203 62 LC48 at 33.33% 0.22 OK Eq. H1-1b
63 LC48 at 33.33% 0.19 OK Eq. H1-1b
64 LC9 at 33.33% 0.23 OK Eq. H1-1b
65 LC78 at 33.33% 0.23 OK Eq. H1-1b
66 LC78 at 33.33% 0.30 OK Eq. H1-1b
88 LC8 at 25.78% 0.67 OK Eq. H1-1b
89 LC12 at 29.17% 0.65 OK Eq. H1-1b

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
PIPE 2x0.154 87 LC24 at 100.00% 0.08 OK Sec. E1

90 LC31 at 93.75% 0.34 OK Eq. H1-1b
91 LC12 at 93.75% 0.30 OK Eq. H1-1b
92 LC2 at 93.75% 0.24 OK Eq. H1-1b
93 LC2 at 93.75% 0.25 OK Eq. H1-1b
102 LC14 at 100.00% 0.11 OK Sec. E1

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
PL 11-1/4x5/8 127 LC25 at 100.00% 0.29 OK Eq. H1-1b

128 LC31 at 100.00% 0.18 OK Eq. H1-1b
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PL 3-1/2x5/8 107 LC32 at 100.00% 0.39 OK Eq. H1-1b
108 LC39 at 100.00% 0.26 OK Eq. H1-1b
109 LC42 at 100.00% 0.34 OK Eq. H1-1b
110 LC32 at 100.00% 0.50 OK Eq. H1-1b
123 LC36 at 100.00% 0.70 OK Eq. H3-6
124 LC41 at 0.00% 0.40 OK Eq. H1-1b
125 LC36 at 100.00% 0.61 OK Eq. H1-1b
126 LC42 at 0.00% 0.41 OK Eq. H1-1b

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
RndBar 3_4 98 LC39 at 0.00% 0.20 OK Eq. H1-1b
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99 LC42 at 0.00% 0.21 OK Eq. H1-1b
100 LC84 at 100.00% 0.29 OK Eq. H1-1b
101 LC88 at 100.00% 0.31 OK Eq. H1-1b

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
RndBar 5_8 94 LC36 at 87.50% 0.57 OK Eq. H1-1a

95 LC32 at 87.50% 0.58 OK Eq. H1-1a
96 LC42 at 87.50% 0.40 OK Eq. H1-1a
97 LC39 at 87.50% 0.40 OK Eq. H1-1a

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Geometry data
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
GLOSSARY

Cb22, Cb33 : Moment gradient coefficients
Cm22, Cm33 : Coefficients applied to bending term in interaction formula
d0 : Tapered member section depth at J end of member
DJX : Rigid end offset distance measured from J node in axis X
DJY : Rigid end offset distance measured from J node in axis Y
DJZ : Rigid end offset distance measured from J node in axis Z
DKX : Rigid end offset distance measured from K node in axis X
DKY : Rigid end offset distance measured from K node in axis Y
DKZ : Rigid end offset distance measured from K node in axis Z
dL : Tapered member section depth at K end of member
Ig factor : Inertia reduction factor (Effective Inertia/Gross Inertia) for reinforced concrete members
K22 : Effective length factor about axis 2
K33 : Effective length factor about axis 3
L22 : Member length for calculation of axial capacity
L33 : Member length for calculation of axial capacity
LB pos : Lateral unbraced length of the compression flange in the positive side of local axis 2
LB neg : Lateral unbraced length of the compression flange in the negative side of local axis 2
RX : Rotation about X
RY : Rotation about Y
RZ : Rotation about Z
TO : 1 = Tension only member     0 = Normal member
TX : Translation in X
TY : Translation in Y
TZ : Translation in Z

Nodes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Node X Y Z Rigid Floor
[ft] [ft] [ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
142 0.00 0.00 0.00 0
143 -0.6362 0.00 0.4783 0
144 0.00 -3.3333 0.00 0
145 -0.6362 -3.3333 0.4783 0
146 0.6362 -3.3333 0.4783 0
147 0.6362 0.00 0.4783 0
152 6.00 -6.6667 2.83 0
153 6.00 3.3333 2.83 0
154 -6.00 -6.6667 2.83 0
155 -6.00 3.3333 2.83 0
157 2.50 0.00 -2.50 0
162 -2.4126 0.00 2.2374 0
163 -2.4126 -3.3333 2.2374 0
164 2.4126 -3.3333 2.2374 0
165 2.4126 0.00 2.2374 0
166 -2.2835 0.00 2.1096 0
167 -2.2835 -3.3333 2.1096 0
168 -0.7653 0.00 0.6062 0
169 -0.7653 -3.3333 0.6062 0
170 0.7653 0.00 0.6062 0
171 0.7653 -3.3333 0.6062 0
172 2.2835 0.00 2.1096 0
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173 2.2835 -3.3333 2.1096 0
175 -2.50 0.00 -2.50 0
176 -3.00 -6.6667 2.83 0
177 -3.00 3.3333 2.83 0
180 3.00 -6.6667 2.83 0
181 3.00 3.3333 2.83 0
184 -2.4792 0.00 2.63 0
185 2.4792 0.00 2.63 0
186 2.4792 -3.3333 2.63 0
187 -2.4792 -3.3333 2.63 0
188 0.00 -6.6667 2.83 0
189 0.00 3.3333 2.83 0
208 0.00 0.00 0.4783 0
209 0.00 -3.3333 0.4783 0
159 6.00 0.00 2.63 0
161 6.00 -3.3333 2.63 0
158 -6.00 0.00 2.63 0
160 -6.00 -3.3333 2.63 0
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Restraints
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Node TX TY TZ RX RY RZ

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
142 1 1 1 1 0 1
144 1 1 1 1 0 1
157 1 1 1 0 0 0
175 1 1 1 0 0 0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Members
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Member NJ NK Description Section Material d0 dL Ig factor
[in] [in]

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
62 153 152 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
63 181 180 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
64 189 188 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
65 177 176 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
66 155 154 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
87 156 157 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
88 158 159 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
89 160 161 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
90 162 143 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
91 163 145 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
92 164 146 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
93 165 147 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
94 166 167 RndBar 5_8 A36 0.00 0.00 0.00
95 168 169 RndBar 5_8 A36 0.00 0.00 0.00
96 170 171 RndBar 5_8 A36 0.00 0.00 0.00
97 172 173 RndBar 5_8 A36 0.00 0.00 0.00
98 170 173 RndBar 3_4 A36 0.00 0.00 0.00
99 171 172 RndBar 3_4 A36 0.00 0.00 0.00
100 167 168 RndBar 3_4 A36 0.00 0.00 0.00
101 166 169 RndBar 3_4 A36 0.00 0.00 0.00
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102 174 175 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
107 162 184 PL 3-1/2x5/8 A36 0.00 0.00 0.00
108 165 185 PL 3-1/2x5/8 A36 0.00 0.00 0.00
109 164 186 PL 3-1/2x5/8 A36 0.00 0.00 0.00
110 163 187 PL 3-1/2x5/8 A36 0.00 0.00 0.00
123 143 208 PL 3-1/2x5/8 A36 0.00 0.00 0.00
124 208 147 PL 3-1/2x5/8 A36 0.00 0.00 0.00
125 145 209 PL 3-1/2x5/8 A36 0.00 0.00 0.00
126 209 146 PL 3-1/2x5/8 A36 0.00 0.00 0.00
127 208 142 PL 11-1/4x5/8 A36 11.25 9.25 0.00
128 209 144 PL 11-1/4x5/8 A36 11.25 9.25 0.00
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orientation of local axes
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Member Rotation Axes23 NX NY NZ
[Deg]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
62 315.00 0 0.00 0.00 0.00
63 315.00 0 0.00 0.00 0.00
64 315.00 0 0.00 0.00 0.00
65 315.00 0 0.00 0.00 0.00
66 315.00 0 0.00 0.00 0.00
94 0.00 2 0.00 0.00 1.00
95 0.00 2 0.00 0.00 1.00
96 0.00 2 0.00 0.00 1.00
97 0.00 2 0.00 0.00 1.00
107 90.00 0 0.00 0.00 0.00
108 90.00 0 0.00 0.00 0.00
109 90.00 0 0.00 0.00 0.00
110 90.00 0 0.00 0.00 0.00
123 90.00 0 0.00 0.00 0.00
124 90.00 0 0.00 0.00 0.00
125 90.00 0 0.00 0.00 0.00
126 90.00 0 0.00 0.00 0.00
127 90.00 0 0.00 0.00 0.00
128 90.00 0 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Rigid end offsets
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Member DJX DJY DJZ DKX DKY DKZ
[in] [in] [in] [in] [in] [in]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
98 0.00 -3.50 0.00 0.00 3.50 0.00
99 0.00 3.50 0.00 0.00 -3.50 0.00
100 0.00 3.50 0.00 0.00 -3.50 0.00
101 0.00 -3.50 0.00 0.00 3.50 0.00
127 0.00 -0.625 0.00 0.00 -0.625 0.00
128 0.00 -0.625 0.00 0.00 -0.625 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Hinges
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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                                              Node-J                                                                                        Node-K                                            
Member M33 M22 V3 V2 M33 M22 V3 V2 TOR AXL Axial rigidity

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
87 1 1 0 0 0 0 0 0 0 0 Full
99 0 0 0 0 0 0 0 0 0 0 Tension only
101 0 0 0 0 0 0 0 0 0 0 Tension only
102 1 1 0 0 0 0 0 0 0 0 Full
107 1 1 0 0 0 0 0 0 0 0 Full
108 1 1 0 0 0 0 0 0 0 0 Full
109 1 1 0 0 0 0 0 0 0 0 Full
110 1 1 0 0 0 0 0 0 0 0 Full
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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The Assessor’s of�ce is responsible for the maintenance of records on the ownership of properties. 
Assessments are computed at 70% of the estimated market value of real property at the time of the last 

revaluation which was 2019. 

Information on the Property Records for the Municipality of Torrington was last updated on 6/4/2020.

Parcel Information

Location: 855 UNIVERSITY DR Property Use: School Primary Use: College

Unique ID: 90013 Map Block
Lot:

213/003/014 Acres: 91.00

490 Acres: 0.00 Zone: R60 Volume /
Page:

0224/0052

Developers
Map / Lot:

Census: 3107-0N

Value Information

Appraised Value Assessed Value

Land 1,020,500 714,350

Buildings 4,788,809 3,352,170

Detached Outbuildings 272,791 190,950

Total 6,082,100 4,257,470



/

Owner's Information

Owner's Data

CONNECTICUT STATE OF
UNIV/CT TORR BRANCH
TORRINGTON, CT 06790

Building 1

Category: School Use: College Classroom GLA: 29,446

Stories: 1.00 Construction: Masonry and Wood
Frame

Year Built: 1966



/

Heating: Hot Water Fuel: Oil Cooling
Percent:

0

Siding: B. V. Solid Roof Material: Asphalt Beds/Units: 0

Special Features

Mezzanine Finished Area 1200

Attached Components

Type: Year Built: Area:

Canopy 1966 420

Glass/Wood Grnhouse 1966 126

Building 2



/

Category: School Use: College Classroom GLA: 7,776

Stories: 1.00 Construction: Masonry and Wood
Frame

Year Built: 2001

Heating: Hot Water Fuel: Oil Cooling
Percent:

100

Siding: B. V. Solid Roof Material: Other Beds/Units: 0

Special Features

Attached Components

Type: Year Built: Area:



/

Type: Year Built: Area:

Enclosed Porch 2001 73

Detached Outbuildings

Type: Year Built: Length: Width: Area:

Concrete Block/Fr Garage 1972 23.00 51.00 1,173

Concrete Patio 1999 0.00 0.00 3,500

Paving 1999 0.00 0.00 81,600

Poles 1999 0.00 0.00 6

Metal Radio Tower 1990 0.00 0.00 160

Owner History - Sales

Owner Name Volume Page Sale Date Deed Type Valid Sale Sale Price

CONNECTICUT STATE OF 0224 0052 11/03/1961 Quit Claim No $0

Information Published With Permission From The Assessor
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Hollis Redding

From: Martin J Connor <Martin_Connor@torringtonct.org>
Sent: Tuesday, June 9, 2020 10:55 AM
To: Hollis Redding; Lona Kirk
Cc: Victor Muschell
Subject: RE: 855 University Drive (UCONN)

Hi Hollis, since it was State of CT property the City wasn’t a party in that cell tower application. Of course CT 
Siting Council had jurisdiction anyway. Best, Marty 
 
 
Martin J Connor, AICP, City Planner 
City of Torrington 
140 Main Street 
Torrington, CT 06790 
860-489-2220 
 
 
 

From: Hollis Redding <HRedding@saigrp.com>  
Sent: Tuesday, June 09, 2020 10:43 AM 
To: Lona Kirk <Lona_Kirk@torringtonct.org> 
Cc: Martin J Connor <Martin_Connor@torringtonct.org> 
Subject: RE: 855 University Drive (UCONN) 
 
CAUTION: EXTERNAL EMAIL.  

 
Thank you so much, Lona. I appreciate your efforts and am happy City Hall has reopened.   Since the tower is on UCONN 
property, it may have been by right.  Good idea checking with the building dept.  I’ll give it a shot. 
 
Thank you both for your help.  Have a great day.  Hollis 
 

From: Lona Kirk <Lona_Kirk@torringtonct.org>  
Sent: Tuesday, June 9, 2020 10:38 AM 
To: Hollis Redding <HRedding@saigrp.com> 
Cc: Martin J Connor <Martin_Connor@torringtonct.org> 
Subject: RE: 855 University Drive (UCONN) 
 
Good morning Hollis.   The Torrington City Hall has just reopened to the public this week.   Our Land Use Office is open 
8:30 – 4:00 Monday – Wednesday; 8:30 – 6:30 on Thursday, and 8:30 – 12:30 on Friday.   Please contact individual other 
departments for their hours.  The Building Department (860-489-2244) may have records/files on 855 University Drive. 
 
I have searched our Land Use Office records for permits/approvals on 855 University Drive.  The only approval we have 
is a recent one in 2019 for a Site Plan/Special Exception for educational use for Five Points Gallery.   I have searched our 
site plan file listings going back to 1989, 1990 and 1991 for any site plan approvals at this location and there are none.    
 
I am copying City Planner Martin Connor, if he has any additional information we will get back to you.    Please let us 
know if you have any further questions.  
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Thank you. 
 
Lona Kirk, Secretary 
Land Use Office 
City of Torrington 
140 Main Street 
Torrington, CT   06790 
860-489-2221  
 

From: Hollis Redding <HRedding@saigrp.com>  
Sent: Tuesday, June 09, 2020 10:01 AM 
To: Lona Kirk <Lona_Kirk@torringtonct.org> 
Subject: FW: 855 University Drive (UCONN) 
 
CAUTION: EXTERNAL EMAIL.  

 
Good morning, Lona 
 
My name is Hollis Redding.  I am working on filing an exempt modification with the CT Siting Council to allow AT&T to 
make some changes to its facility at 855 University Drive. As part of the filing, I need a copy of the original zoning 
approval for the tower. I understand the tower was approved by the City in 1990.   
 
The company that manages the tower can’t seem to track down a copy of the approval. With the town hall building 
closed, I was hoping the approval would be available in your database somewhere. Is it possible for you to check your 
records for the approval?  I would greatly appreciate it. If not in your databases, can I make an appointment to review 
the files in town hall? Thank you. 
 
I hope you and your family are healthy & safe.             Hollis   860-834-6964   
 
 

Hollis M. Redding 

 

SAI Communications LLC   
Mobile: 860-834-6964  
hredding@saigrp.com 
 



 

 

LETTER OF AUTHORIZATION 
 
 

 
This Letter of Authorization provides written authorization for New Cingular Wireless PCS, LLC 
and its affiliates (“AT&T"), its agents or representatives, to apply for any necessary zoning 
applications or petitions, permits or any other approvals, including, but not limited to, the filing of 
applications for building permits, which are necessary for AT&T's placement and operation of a 
wireless telecommunications facility on and within a portion of the real property with an address 
of 855 University Dr; Torrington, CT 06790. 
 
  
       
 
      OWNER: 
 
 

      BY:   
      (Signature)  

 
NAME: Floyd Jenkins 
 
DATED: March 29, 2020 
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Hollis Redding

To: Floyd Jenkins
Subject: Vertical Bridge US-CT-5004    AT&T CT 257        855 University Drive, Torrington, CT

Hello Floyd- 
 
Attached please find the exempt mod filing which will be filed with the CSC today, June 16, 2020. Thank you. 
 
Have a great day. Hollis  

Hollis M. Redding 

 

SAI Communications LLC   
Mobile: 860-834-6964  
hredding@saigrp.com 
 




