
COMMONWEALTH OF KENTUCKY 
BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

APPLICATION OF VERTICAL BRIDGE DEVELOPMENT, LLC AND) 
NEW CINGULAR WIRELESS PCS, LLC DBA AT&T MOBILITY ) 
FOR ISSUANCE OF A CERTIFICATE OF PUBLIC  ) 
CONVENIENCE AND NECESSITY TO CONSTRUCT  ) CASE: 
A WIRELESS COMMUNICATIONS FACILITY AT ) 2020-00270 
STATE ROUTE 2194W, HICKORY )   
GRAVES COUNTY, KENTUCKY 42051  ) 

SITE NAME: US-KY-5040 / WORKMAN ROAD 

APPLICATION FOR CERTIFICATE 
OF PUBLIC CONVENIENCE AND NECESSITY 

TO CONSTRUCT A WIRELESS COMMUNICATIONS FACILITY 

Vertical Bridge Development, LLC, a Delaware limited liability company, 

and New Cingular Wireless PCS, LLC, a Delaware limited liability company dba 

AT&T Mobility (“Applicant”), by counsel, pursuant to (i) KRS §§ 278.020, 

278.040, 278.665 and the rules and regulations applicable thereto, and (ii) the 

Telecommunications Act of 1996, respectfully submits this Application requesting 

the issuance of a Certificate of Public Convenience and Necessity (“CPCN”) from 

the Kentucky Public Service Commission (“PSC”) to construct, maintain and 

operate a Wireless Communications Facility (“WCF”) to serve the customers of 

the Applicant with wireless telecommunication services.  In support of this 

Application, Applicant respectfully provides and states the following: 

1. The complete name and addresses of the Applicant are: Vertical

Bridge Development, LLC, a Delaware limited liability company, 750 Park of 

Commerce Drive, Suite 200, Boca Raton, FL 33487 and New Cingular Wireless 
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PCS, LLC, a Delaware limited liability company dba AT&T Mobility, 601 West 

Chestnut Street, Louisville, KY 40203. 

 

2. A copy of the Certificate of Authorization for New Cingular Wireless 

PCS, LLC is attached as Exhibit A.  A copy of the Certificate of Authorization for 

Vertical Bridge Development, LLC is also included as part of Exhibit A. 

 

3. Applicant proposes construction of an antenna tower in Graves 

County, Kentucky, in an area which is outside the jurisdiction of a planning 

commission and Applicant submits the Application to the PSC for a CPCN 

pursuant to KRS §§ 278.020(1), 278.040, 278.650, and 278.665, and other 

statutory authority.   

 

4. The public convenience and necessity require the construction of 

the proposed WCF.  The construction of the WCF will bring or improve the 

Applicant’s services to an area currently not served or not adequately served by 

the Applicant by enhancing coverage and/or capacity and thereby increasing the 

public’s access to wireless communication services. The WCF is an integral link 

in the Applicant’s network design that must be in place to provide adequate 

coverage to the service area. 

 

5. To address the above-described service needs, Applicant proposes 

to construct a WCF at State Route 2194 W, Hickory, Kentucky 42051 (36° 50’ 

23.71” North Latitude, 88° 40’ 32.73” West Longitude (NAD 83)), in an area 

entirely within Graves County.  The property in which the WCF will be located is 

currently owned by Elvis Zeak Rambo and Judy C. Rambo, pursuant to Deed of 

record in Deed Book 463, Page 744 in the Office of the Graves County Clerk and 

subject to an Option and Lease Agreement and First Amendment to Option and 

Lease Agreement, copies of both attached as Exhibit I.  The proposed WCF will 

consist of a 300-foot guyed tower with an approximately 10-foot tall lightning 

arrestor attached to the top of the tower for a total height of 310 feet.  The WCF 
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will also include concrete foundations to accommodate the placement of a 

prefabricated equipment platform. The WCF compound will be fenced and all 

access gate(s) will be secured.  A detailed site development plan and survey, 

signed and sealed by a professional land surveyor registered in Kentucky is 

attached as Exhibit B.   

6. A detailed description of the manner in which the WCF will be

constructed is included in the site plan and a vertical tower profile signed 

and sealed by a professional engineer registered in Kentucky is attached as 

Exhibits B and C.  Foundation design plans and a description of the 

standards according to which the tower was designed which have been 

signed and sealed by a professional engineer registered in Kentucky are 

attached as Exhibit D. 

7. A geotechnical engineering report was performed at the WCF site

by EGSci Consulting Inc., dated August 5, 2020 and is attached as Exhibit E.  

The name and address of the geotechnical engineering firm and the professional 

engineer registered in Kentucky who prepared the report are included as part of 

Exhibit E. 

8. A list of public utilities, corporations, and/or persons with whom the

proposed WCF is likely to compete is attached as Exhibit F.  

9. A copy of the Federal Aviation Administration’s Determination of No

Hazard to Air Navigation is attached as Exhibit G. The Kentucky Airport Zoning 

Commission Approval of Application is also attached as Exhibit G.  

10. The Applicant operates on frequencies licensed by the Federal

Communications Commission (“FCC”) pursuant to applicable federal 

requirements.  Copies of the license(s) are attached as Exhibit H.  The WCF has 

been designed and will be built and operated in accordance with all applicable 
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FCC and FAA regulations.  Appropriate FCC required signage will be posted on 

the site. 

11. Based on the review of Federal Emergency Management Agency

Flood Insurance Rate Map, the licensed, professional land surveyor has noted in 

Exhibit B that the Flood Insurance Rate Map (FIRM) No. 21083C0150C dated 

December 3, 2009, indicates that the proposed WCF is located within Zone X an 

area of minimal flood hazard. 

12. Personnel directly responsible for the design and construction of

the proposed WCF are well qualified and experienced.  The Construction 

Manager for the WCF is Andy Smith and his credentials are included in Exhibit 
D. 

13. Clear directions to the proposed WCF site from the county seat are

attached as Exhibit I, including the name and telephone number of the preparer.  

14. Applicant has notified, by certified mail, return receipt requested,

every person of the proposed construction who, according to the records of the 

Graves County Property Valuation Administrator, owns property which is within 

500 feet of the proposed tower or is contiguous to the site property as shown on 

scaled drawing attached as Exhibit J.  Applicant included in said notices the 

docket number under which the Application will be processed and informed each 

person of his or her right to request intervention.  A list of the property owners 

who received notices along with the notices are attached as Exhibit J.  The 

drawing found in Exhibit J also depicts every structure and easement within 500’ 

of the proposed tower and/or 200’ within the access road including the 

intersection with the public right of way. 

15. Applicant has notified the Graves County Judge Executive by

certified mail, return receipt requested, of the proposed construction.  The notice 
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included the docket number under which the Application will be processed and 

informed the Graves County Judge Executive of his right to request intervention.  

A copy of the notice is attached as Exhibit K. 

 

16. Pursuant to 807 KAR 5:063, Applicant affirms that two notice signs 

measuring at least two feet by four feet in size with all required language in 

letters of required height have been posted in a visible location on the proposed 

site and on the nearest road.  A copy of the posted text found on the signs is 

attached as Exhibit L.  Such signs shall remain posted for at least two weeks 

after filing the Application.  Notice of the proposed construction has been posted 

in a newspaper of general circulation in the county in which the construction is 

proposed (The Mayfield Messenger). 

 

17. The site of the proposed WCF is located in a rural area near 

Hickory, Kentucky.  The current use of the property is agriculture.                                                                                                                                                                                                                                                                                                                                         

 

18. Applicant has considered the likely effects of the proposed 

construction on nearby land uses and values and has concluded that there is no 

more suitable location reasonably available from which adequate service to the 

area can be provided.  Applicant carefully evaluated locations within the search 

area for co-location opportunities and found no suitable towers or other existing 

structures that met the requirements necessary in providing adequate service to 

the area.  A statement from Applicant’s RF Deployment Engineer is attached as 

Exhibit N.  When suitable towers or structures exist, Applicant has attempted to 

co-locate on towers designed to host multiple wireless service providers’ facilities 

or existing structures, such as a telecommunications tower or another suitable 

structure capable of supporting the Applicant’s facilities.   

 

19. A map of the area in which the proposed WCF is located, that is 

drawn to scale and that clearly depicts the search area in which a site should, 

pursuant to radio frequency requirements, be located is attached as Exhibit M.   
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20. Correspondence and communication regarding this Application 

should be directed to: 

  Todd R. Briggs 
  Briggs Law Office, PSC 
  10200 Forest Green Blvd 
  Suite 112 
  Louisville, KY 40223 
  (844) 331-3402 
  todd@briggslawoffice.net 
 

WHEREFORE, Applicant respectfully requests that the PSC accept the foregoing 

application for filing and enter an order granting a Certificate of Public 

Convenience and Necessity to Applicant for construction and operation of the 

proposed WCF and providing for such other relief as is necessary and 

appropriate.   

 

     Respectfully submitted, 

 

     _______________________ 
     Todd R. Briggs 
     Briggs Law Office, PSC 
     10200 Forest Green Blvd 
     Suite 112 
     Louisville, KY 40223 
     Telephone (844) 331-3402 
     Counsel for Applicant 
 
      

mailto:todd@briggslawoffice.net
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Exhibit A 
Certificate(s) of Authorization 



Commonwealth of Kentucky
Michael G. Adams, Secretary of State

Michael G. Adams
Secretary of State

P. O. Box 718
Frankfort, KY 40602-0718

(502) 564-3490
http://www.sos.ky.gov

Certificate of Authorization

Authentication number: 235408
Visit https://web.sos.ky.gov/ftshow/certvalidate.aspx to authenticate this certificate.

Michael G. Adams
Secretary of State
Commonwealth of Kentucky
235408/0481848

I, Michael G. Adams, Secretary of State of the Commonwealth of Kentucky, do
hereby certify that according to the records in the Office of the Secretary of State,

NEW CINGULAR WIRELESS PCS, LLC

, a limited liability company authorized under the laws of the state of Delaware, is
authorized to transact business in the Commonwealth of Kentucky, and received the
authority to transact business in Kentucky on October 14, 1999.

I further certify that all fees and penalties owed to the Secretary of State have been
paid; that an application for certificate of withdrawal has not been filed; and that the
most recent annual report required by KRS 14A.6-010 has been delivered to the
Secretary of State.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed my Official Seal
at Frankfort, Kentucky, this 26th day of August, 2020, in the 229th year of the
Commonwealth.



Commonwealth of Kentucky
Michael G. Adams, Secretary of State

Michael G. Adams
Secretary of State

P. O. Box 718
Frankfort, KY 40602-0718

(502) 564-3490
http://www.sos.ky.gov

Certificate of Authorization

Authentication number: 235487
Visit https://web.sos.ky.gov/ftshow/certvalidate.aspx to authenticate this certificate.

Michael G. Adams
Secretary of State
Commonwealth of Kentucky
235487/1061433

I, Michael G. Adams, Secretary of State of the Commonwealth of Kentucky, do
hereby certify that according to the records in the Office of the Secretary of State,

VERTICAL BRIDGE DEVELOPMENT, LLC

, a limited liability company authorized under the laws of the state of Delaware, is
authorized to transact business in the Commonwealth of Kentucky, and received the
authority to transact business in Kentucky on June 10, 2019.

I further certify that all fees and penalties owed to the Secretary of State have been
paid; that an application for certificate of withdrawal has not been filed; and that the
most recent annual report required by KRS 14A.6-010 has been delivered to the
Secretary of State.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed my Official Seal
at Frankfort, Kentucky, this 28th day of August, 2020, in the 229th year of the
Commonwealth.



 

 

 

 

 

 

 

 

 

 

 

 

Exhibit B 
Site Development Plan and Survey 
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Exhibit C 
Vertical Tower Profile 
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Exhibit D 
Structural and Foundation Design Report 



750 Park of Commerce Drive, Suite 200 Boca Raton, Florida 33487 

August 18, 2020 

RE: Case No.: 2020-00270
Proposed Wireless Communications 
Facility 36° 50' 23.71" N, 88° 40' 32.73" W 
Graves County, KY 
US-KY-5040 Woorkman Road

Dear Commissioners: 

The Project / Construction Manager for the proposed Wireless Communications Facility will be 
Andy Smith.  His contact information is: 

Andy Smith   
Construction Manager   
Vertical Bridge Development, LLC  
M: 843-412-9109 
ASmith@verticalbridge.com 

Mr. Smith has been in the industry completing civil construction and tower construction 
management for NSB projects (New Site Build) since 2004.  Mr. Smith has been employed with 
Vertical Bridge Development since 2015.   

Thank you, 

Andy Smith 
Andy Smith, Construction Manager – TN/KY Market 
Vertical Bridge Development, LLC 

mailto:ASmith@verticalbridge.com
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SYMBOL LIST
MARK MARKSIZE SIZE

A  SR 1 B  2 @ 2.11458

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A529-50  50 ksi  65 ksi

TOWER DESIGN NOTES
1.   Tower is located in Graves County, Kentucky.
2.   Tower designed for Exposure C to the TIA-222-H Standard.
3.   Tower designed for a 106 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 30 mph basic wind with 1.50 in ice. Ice is considered to increase

 in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Risk Category II.
7.   Topographic Category 1 with Crest Height of 0.000 ft
8.   Please see feedline plan for proper feedline placement. Deviation from plan may reduce 

 tower capacity.
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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 3.000 ft at the top and tapered at the base. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply:  

 Tower is located in Graves County, Kentucky. 
 Tower base elevation above sea level: 431.000 ft. 
 Basic wind speed of 106 mph. 
 Risk Category II. 
 Exposure Category C. 
 Simplified Topographic Factor Procedure for wind speed-up calculations is used. 
 Topographic Category: 1. 
 Crest Height: 0.000 ft. 
 Nominal ice thickness of 1.500 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56.000 pcf. 
 A wind speed of 30 mph  is used in combination with ice. 
 Temperature drop of 50.000 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 Please see feedline plan for proper feedline placement. Deviation from plan may reduce tower capacity.. 
 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-H Bracing Resist. Exemption

√ Include Bolts In Member Capacity √ Autocalc Torque Arm Areas Use TIA-222-H 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 300.000-280.000  3.000 1 20.000
T2 280.000-260.000  3.000 1 20.000
T3 260.000-240.000  3.000 1 20.000
T4 240.000-220.000  3.000 1 20.000
T5 220.000-200.000  3.000 1 20.000
T6 200.000-180.000  3.000 1 20.000
T7 180.000-160.000  3.000 1 20.000
T8 160.000-140.000  3.000 1 20.000
T9 140.000-120.000  3.000 1 20.000

T10 120.000-100.000  3.000 1 20.000
T11 100.000-80.000  3.000 1 20.000
T12 80.000-60.000  3.000 1 20.000
T13 60.000-40.000  3.000 1 20.000
T14 40.000-20.000  3.000 1 20.000
T15 20.000-5.000  3.000 1 15.000
T16 5.000-0.000  3.000 1 5.000
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 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 300.000-280.000 2.404 K Brace Right No Yes 4.625 4.625
T2 280.000-260.000 2.404 K Brace Right No Yes 4.625 4.625
T3 260.000-240.000 2.404 K Brace Right No Yes 4.625 4.625
T4 240.000-220.000 2.404 K Brace Right No Yes 4.625 4.625
T5 220.000-200.000 2.404 K Brace Right No Yes 4.625 4.625
T6 200.000-180.000 2.404 K Brace Right No Yes 4.625 4.625
T7 180.000-160.000 2.404 K Brace Right No Yes 4.625 4.625
T8 160.000-140.000 2.404 K Brace Right No Yes 4.625 4.625
T9 140.000-120.000 2.404 K Brace Right No Yes 4.625 4.625

T10 120.000-100.000 2.404 K Brace Right No Yes 4.625 4.625
T11 100.000-80.000 2.404 K Brace Right No Yes 4.625 4.625
T12 80.000-60.000 2.404 K Brace Right No Yes 4.625 4.625
T13 60.000-40.000 2.404 K Brace Right No Yes 4.625 4.625
T14 40.000-20.000 2.404 K Brace Right No Yes 4.625 4.625
T15 20.000-5.000 2.372 K Brace Right No Yes 4.625 4.625
T16 5.000-0.000 2.115 K Brace Right No Yes 4.625 4.625

 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

Diagonal  
Size 

Diagonal 
Grade 

T1 
300.000-280.000 

Solid Round 1 1/2 A529-50 
(50 ksi)

Solid Round .875 A529-50 
(50 ksi)

T2 
280.000-260.000 

Solid Round 1 3/4 A529-50 
(50 ksi)

Solid Round 1 A529-50 
(50 ksi)

T3 
260.000-240.000 

Solid Round 2 A529-50 
(50 ksi)

Solid Round 1 1/8 A529-50 
(50 ksi)

T4 
240.000-220.000 

Solid Round 1 3/4 A529-50 
(50 ksi)

Solid Round .875 A529-50 
(50 ksi)

T5 
220.000-200.000 

Solid Round 1 3/4 A529-50 
(50 ksi)

Solid Round .75 A529-50 
(50 ksi)

T6 
200.000-180.000 

Solid Round 1 3/4 A529-50 
(50 ksi)

Solid Round .75 A529-50 
(50 ksi)

T7 
180.000-160.000 

Solid Round 1 3/4 A529-50 
(50 ksi)

Solid Round .75 A529-50 
(50 ksi)

T8 
160.000-140.000 

Solid Round 1 3/4 A529-50 
(50 ksi)

Solid Round .75 A529-50 
(50 ksi)

T9 
140.000-120.000 

Solid Round 1 3/4 A529-50 
(50 ksi)

Solid Round .875 A529-50 
(50 ksi)

T10 
120.000-100.000 

Solid Round 1 3/4 A529-50 
(50 ksi)

Solid Round .875 A529-50 
(50 ksi)

T11 
100.000-80.000 

Solid Round 1 3/4 A529-50 
(50 ksi)

Solid Round .75 A529-50 
(50 ksi)

T12 
80.000-60.000 

Solid Round 1 3/4 A529-50 
(50 ksi)

Solid Round .75 A529-50 
(50 ksi)

T13 
60.000-40.000 

Solid Round 2 A529-50 
(50 ksi)

Solid Round .75 A529-50 
(50 ksi)

T14 
40.000-20.000 

Solid Round 2 A529-50 
(50 ksi)

Solid Round .75 A529-50 
(50 ksi)
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Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

Diagonal  
Size 

Diagonal 
Grade 

T15 20.000-5.000 Solid Round 2 A529-50 
(50 ksi)

Solid Round .875 A529-50 
(50 ksi)

T16 5.000-0.000 Solid Round 2 A529-50 
(50 ksi)

Solid Round 1 A529-50 
(50 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 
300.000-280.000 

Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T2 
280.000-260.000 

Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T3 
260.000-240.000 

Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T4 
240.000-220.000 

Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T5 
220.000-200.000 

Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T6 
200.000-180.000 

Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T7 
180.000-160.000 

Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T8 
160.000-140.000 

Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T9 
140.000-120.000 

Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T10 
120.000-100.000 

Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T11 
100.000-80.000 

Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T12 
80.000-60.000 

Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T13 
60.000-40.000 

Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T14 
40.000-20.000 

Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T15 20.000-5.000 Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T16 5.000-0.000 Solid Round 3/4 A529-50 
(50 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
ft 

No. 
of  

Mid 
Girts 

Mid Girt 
Type 

 

Mid Girt  
Size 

 

Mid Girt  
Grade 

Horizontal 
Type 

 

Horizontal 
Size 

 

Horizontal  
Grade 

T1 
300.000-280.000 

None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)
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Tower 
 Elevation 

 
ft 

No. 
of  

Mid 
Girts 

Mid Girt 
Type 

 

Mid Girt  
Size 

 

Mid Girt  
Grade 

Horizontal 
Type 

 

Horizontal 
Size 

 

Horizontal  
Grade 

T2 
280.000-260.000 

None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T3 
260.000-240.000 

None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T4 
240.000-220.000 

None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T5 
220.000-200.000 

None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T6 
200.000-180.000 

None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T7 
180.000-160.000 

None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T8 
160.000-140.000 

None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T9 
140.000-120.000 

None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T10 
120.000-100.000 

None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T11 
100.000-80.000 

None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T12 
80.000-60.000 

None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T13 
60.000-40.000 

None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T14 
40.000-20.000 

None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T15 20.000-5.000 None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 ksi)

T16 5.000-0.000 None Flat Bar  A36 
(36 ksi)

Solid Round 3/4 A529-50 
(50 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 
300.000-280.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T2 
280.000-260.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T3 
260.000-240.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T4 
240.000-220.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T5 
220.000-200.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T6 
200.000-180.0

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 
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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

00 
T7 

180.000-160.0
00 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T8 
160.000-140.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T9 
140.000-120.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T10 
120.000-100.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T11 
100.000-80.00

0 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T12 
80.000-60.000 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T13 
60.000-40.000 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T14 
40.000-20.000 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T15 
20.000-5.000 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T16 
5.000-0.000 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

 
 

 

 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 
300.000-280.0

00 

No Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T2 
280.000-260.0

00 

No Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T3 
260.000-240.0

00 

No Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T4 
240.000-220.0

00 

No Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T5 
220.000-200.0

00 

No Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T6 
200.000-180.0

00 

No Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T7 
180.000-160.0

No Yes 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 
T8 

160.000-140.0
00 

No Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T9 
140.000-120.0

00 

No Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T10 
120.000-100.0

00 

No Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T11 
100.000-80.00

0 

No Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T12 
80.000-60.000 

No Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T13 
60.000-40.000 

No Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T14 
40.000-20.000 

No Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T15 
20.000-5.000 

No Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T16 
5.000-0.000 

No Yes 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

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

 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

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

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in

U 
 

T1 
300.000-280.0

00 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

T2 
280.000-260.0

00 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

T3 
260.000-240.0

00 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

T4 
240.000-220.0

00 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

T5 
220.000-200.0

00 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

T6 
200.000-180.0

00 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 
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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 
 

T7 
180.000-160.0

00 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

T8 
160.000-140.0

00 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

T9 
140.000-120.0

00 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

T10 
120.000-100.0

00 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

T11 
100.000-80.00

0 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

T12 
80.000-60.000 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

T13 
60.000-40.000 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

T14 
40.000-20.000 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

T15 
20.000-5.000 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

T16 
5.000-0.000 

0.000 1 0.000 1 0.000 1 0.000 1 0.000 0.75 0.000 1 0.000 0.75 

 
 

 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Connection 

Type 

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

  Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size 
in 

No. Bolt Size
in

No. 

T1 
300.000-280.0

00 

Flange 0.750 
A325N 

0 0.000 
A325N 

0 0.000 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 

T2 
280.000-260.0

00 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 

T3 
260.000-240.0

00 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 

T4 
240.000-220.0

00 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 

T5 
220.000-200.0

00 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 

T6 
200.000-180.0

00 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 0.000 
A325N 

0 0.625 
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. 

T7 
180.000-160.0

00 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 

T8 
160.000-140.0

00 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 

T9 
140.000-120.0

00 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 

T10 
120.000-100.0

00 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 

T11 
100.000-80.00

0 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 

T12 
80.000-60.000 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N

0 0.000 
A325N

0 0.625 
A325N

0 0.000 
A325N 

0 0.625 
A325N

0 

T13 
60.000-40.000 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N

0 0.000 
A325N

0 0.625 
A325N

0 0.000 
A325N 

0 0.625 
A325N

0 

T14 
40.000-20.000 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N

0 0.000 
A325N

0 0.625 
A325N

0 0.000 
A325N 

0 0.625 
A325N

0 

T15 
20.000-5.000 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N

0 0.000 
A325N

0 0.625 
A325N

0 0.000 
A325N 

0 0.625 
A325N

0 

T16 
5.000-0.000 

Flange 0.750 
A325N 

3 0.000 
A325N 

0 0.000 
A325N

0 0.000 
A325N

0 0.625 
A325N

0 0.000 
A325N 

0 0.625 
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
%

70 EHS A 
B 
C 

3/8 
EModulus 

3/8 
EModulus 

3/8 
EModulus 

1.540 
1.540 
1.540 

10%
10%
10%

21000.000
21000.000
21000.000

0.273 
0.273 
0.273 

248.125 
248.125 
248.125 

240.000 
240.000 
240.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

100% 
100% 
100% 

130 EHS A 
B 
C 

7/16 
EModulus 

7/16 
EModulus 

7/16 
EModulus 

2.080 
2.080 
2.080 

10%
10%
10%

21000.000
21000.000
21000.000

0.399 
0.399 
0.399 

271.213 
271.213 
271.213 

240.000 
240.000 
240.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

100% 
100% 
100% 

190 EHS A 
B 
C 

3/8 
EModulus 

3/8 
EModulus 

3/8 
EModulus 

1.540 
1.540 
1.540 

10%
10%
10%

21000.000
21000.000
21000.000

0.273 
0.273 
0.273 

304.484 
304.484 
304.484 

240.000 
240.000 
240.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

100% 
100% 
100% 
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250 EHS A 
B 
C 

9/16 
EModulus 

9/16 
EModulus 

9/16 
EModulus 

3.500 
3.500 
3.500 

10%
10%
10%

21000.000
21000.000
21000.000

0.671 
0.671 
0.671 

345.096 
345.096 
345.096 

240.000 
240.000 
240.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

100% 
100% 
100% 

290 EHS A 
B 
C 

5/8 
EModulus 

5/8 
EModulus 

5/8 
EModulus 

4.240 
4.240 
4.240 

10%
10%
10%

21000.000
21000.000
21000.000

0.813 
0.813 
0.813 

375.029 
375.029 
375.029 

240.000 
240.000 
240.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

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 

70 Corner     
130 Corner     
190 Corner     
250 Torque Arm 6.000 0.000 Channel A529-50 

(50 ksi)
Channel C12x20.7 

290 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 

70.000 A572-50 
(50 ksi) 

Solid Round   Yes A529-50 
(50 ksi)

Flat Bar 4x5/8 

130.000 A572-50 
(50 ksi) 

Solid Round   Yes A529-50 
(50 ksi)

Flat Bar 4x5/8 

190.000 A572-50 
(50 ksi) 

Solid Round   Yes A529-50 
(50 ksi)

Flat Bar 4x5/8 

250.000 A572-50 
(50 ksi) 

Solid Round   Yes A529-50 
(50 ksi)

Flat Bar 4x5/8 

290.000 A572-50 
(50 ksi) 

Solid Round   Yes A529-50 
(50 ksi)

Flat Bar 4x5/8 

 
 
 

 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

70 0.068 0.068 0.068   5.429 
4.0 sec/pulse

5.429 
4.0 sec/pulse

5.429 
4.0 sec/pulse 
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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

130 0.108 0.108 0.108   6.975 
4.6 sec/pulse

6.975 
4.6 sec/pulse

6.975 
4.6 sec/pulse 

  

190 0.083 0.083 0.083   8.090 
4.9 sec/pulse

8.090 
4.9 sec/pulse

8.090 
4.9 sec/pulse 

  

250 0.232 0.232 0.232   11.160 
5.8 sec/pulse

11.160 
5.8 sec/pulse

11.160 
5.8 sec/pulse 

  

290 0.305 0.305 0.305   13.134 
6.3 sec/pulse

13.134 
6.3 sec/pulse

13.134 
6.3 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 

70 No No   0.8 0.8 1 1
130 No No   0.8 0.8 1 1
190 No No   0.8 0.8 1 1
250 No No 1 1 0.8 0.8 1 1
290 No No   0.8 0.8 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 
 

70 0.625 
A325N 

0 0.000 0.75 0.625 
A325N

0 0.000 1 0.625 
A325N

0 0.000 1 

130 0.625 
A325N 

0 0.000 0.75 0.625 
A325N

0 0.000 1 0.625 
A325N

0 0.000 1 

190 0.000 
A325N 

0 0.000 0.75 0.625 
A325N

0 0.000 1 0.625 
A325N

0 0.000 1 

250 0.000 
A325N 

0 0.000 0.75 0.625 
A325N

0 0.000 1 0.625 
A325N

0 0.000 1 

290 0.625 
A325N 

0 0.000 0.75 0.625 
A325N

0 0.000 1 0.625 
A325N

0 0.000 1 

 
 
 

 Guy Pressures   
 

Guy 
 Elevation 

ft 

Guy 
Location 

z 
 

ft 

qz 

 
ksf

qz 
Ice 
ksf

Ice 
Thickness 

in
70 A 

B 
C 

35.000 
35.000 
35.000 

0.024 
0.024 
0.024

0.002 
0.002 
0.002

1.509 
1.509 
1.509

130 A 
B 

65.000 
65.000 

0.028 
0.028

0.002 
0.002

1.605 
1.605
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Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

Guy 
 Elevation 

ft 

Guy 
Location 

z 
 

ft 

qz 

 
ksf

qz 
Ice 
ksf

Ice 
Thickness 

in
C 65.000 0.028 0.002 1.605

190 A 
B 
C 

95.000 
95.000 
95.000 

0.030 
0.030 
0.030

0.002 
0.002 
0.002

1.667 
1.667 
1.667

250 A 
B 
C 

125.000 
125.000 
125.000 

0.032 
0.032 
0.032

0.003 
0.003 
0.003

1.714 
1.714 
1.714

290 A 
B 
C 

145.000 
145.000 
145.000 

0.033 
0.033 
0.033

0.003 
0.003 
0.003

1.739 
1.739 
1.739

 
 

 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 

1-5/8'' 
(Carrier 1) 

C No No Ar (CaAa) 295.000 - 
10.000

0.000 0.05 12 6 0.750 1.980  0.001 

**             
1-5/8'' 

(Carrier 2) 
B No No Ar (CaAa) 280.000 - 

10.000
0.000 -0.05 12 6 0.750 1.980  0.001 

**             
1-5/8'' 

(Carrier 3) 
A No No Ar (CaAa) 270.000 - 

10.000
0.000 0 12 6 0.750 1.980  0.001 

**             
1-5/8'' 

(Carrier 4) 
C No No Ar (CaAa) 260.000 - 

10.000
0.000 -0.35 6 3 0.750 1.980  0.001 

1-5/8'' 
(Carrier 4) 

B No No Ar (CaAa) 260.000 - 
10.000

0.000 0.35 6 3 0.750 1.980  0.001 

**             
Safety Line 

3/8 
A No No Ar (CaAa) 300.000 - 

10.000
0.000 0.45 1 1 0.375 0.375  0.000 

Strobe Cable A No No Ar (CaAa) 300.000 - 
10.000

0.000 -0.45 1 1 1.250 1.250  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 300.000-280.000 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

3.250 
0.000 

35.640

0.000 
0.000 
0.000

0.018 
0.000 
0.130

T2 280.000-260.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

27.010 
47.520 
47.520

0.000 
0.000 
0.000

0.105 
0.173 
0.173

T3 260.000-240.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

50.770 
71.280 
71.280

0.000 
0.000 
0.000

0.191 
0.259 
0.259

T4 240.000-220.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

50.770 
71.280 
71.280

0.000 
0.000 
0.000

0.191 
0.259 
0.259

T5 220.000-200.000 A 0.000 0.000 50.770 0.000 0.191
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B+T Group 
1717 S. Boulder Ave, Ste 300 

Project 

300' 36G/36.83991944, -88.6757583 
Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2

CAAA 

In Face  
ft2

CAAA 

Out Face 
ft2

Weight 
 

K
B 
C 

0.000 
0.000 

0.000 
0.000

71.280 
71.280

0.000 
0.000

0.259 
0.259

T6 200.000-180.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

50.770 
71.280 
71.280

0.000 
0.000 
0.000

0.191 
0.259 
0.259

T7 180.000-160.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

50.770 
71.280 
71.280

0.000 
0.000 
0.000

0.191 
0.259 
0.259

T8 160.000-140.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

50.770 
71.280 
71.280

0.000 
0.000 
0.000

0.191 
0.259 
0.259

T9 140.000-120.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

50.770 
71.280 
71.280

0.000 
0.000 
0.000

0.191 
0.259 
0.259

T10 120.000-100.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

50.770 
71.280 
71.280

0.000 
0.000 
0.000

0.191 
0.259 
0.259

T11 100.000-80.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

50.770 
71.280 
71.280

0.000 
0.000 
0.000

0.191 
0.259 
0.259

T12 80.000-60.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

50.770 
71.280 
71.280

0.000 
0.000 
0.000

0.191 
0.259 
0.259

T13 60.000-40.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

50.770 
71.280 
71.280

0.000 
0.000 
0.000

0.191 
0.259 
0.259

T14 40.000-20.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

50.770 
71.280 
71.280

0.000 
0.000 
0.000

0.191 
0.259 
0.259

T15 20.000-5.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

25.385 
35.640 
35.640

0.000 
0.000 
0.000

0.096 
0.130 
0.130

T16 5.000-0.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

 
 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
ft2

AF 

  
ft2

CAAA 

In Face  
ft2

CAAA 

Out Face 
ft2

Weight 
 

K 
T1 300.000-280.000 A 

B 
C 

1.864 0.000 
0.000 
0.000

0.000 
0.000 
0.000

18.163 
0.000 

39.595

0.000 
0.000 
0.000

0.262 
0.000 
0.826 

T2 280.000-260.000 A 
B 
C 

1.851 0.000 
0.000 
0.000

0.000 
0.000 
0.000

44.410 
52.706 
52.706

0.000 
0.000 
0.000

0.807 
1.096 
1.096 

T3 260.000-240.000 A 
B 
C 

1.837 0.000 
0.000 
0.000

0.000 
0.000 
0.000

70.556 
87.415 
87.415

0.000 
0.000 
0.000

1.347 
1.705 
1.705 

T4 240.000-220.000 A 
B 
C 

1.821 0.000 
0.000 
0.000

0.000 
0.000 
0.000

70.334 
87.208 
87.208

0.000 
0.000 
0.000

1.338 
1.695 
1.695 

T5 220.000-200.000 A 
B 
C 

1.805 0.000 
0.000 
0.000

0.000 
0.000 
0.000

70.094 
86.984 
86.984

0.000 
0.000 
0.000

1.328 
1.684 
1.684 

T6 200.000-180.000 A 
B 

1.787 0.000 
0.000

0.000 
0.000

69.832 
86.740

0.000 
0.000

1.317 
1.672 
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B+T Group 
1717 S. Boulder Ave, Ste 300 

Project 

300' 36G/36.83991944, -88.6757583 
Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

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 
C 0.000 0.000 86.740 0.000 1.672 

T7 180.000-160.000 A 
B 
C 

1.767 0.000 
0.000 
0.000

0.000 
0.000 
0.000

69.544 
86.472 
86.472

0.000 
0.000 
0.000

1.305 
1.659 
1.659 

T8 160.000-140.000 A 
B 
C 

1.745 0.000 
0.000 
0.000

0.000 
0.000 
0.000

69.224 
86.173 
86.173

0.000 
0.000 
0.000

1.292 
1.645 
1.645 

T9 140.000-120.000 A 
B 
C 

1.720 0.000 
0.000 
0.000

0.000 
0.000 
0.000

68.862 
85.837 
85.837

0.000 
0.000 
0.000

1.277 
1.629 
1.629 

T10 120.000-100.000 A 
B 
C 

1.692 0.000 
0.000 
0.000

0.000 
0.000 
0.000

68.447 
85.451 
85.451

0.000 
0.000 
0.000

1.260 
1.610 
1.610 

T11 100.000-80.000 A 
B 
C 

1.658 0.000 
0.000 
0.000

0.000 
0.000 
0.000

67.958 
84.995 
84.995

0.000 
0.000 
0.000

1.240 
1.589 
1.589 

T12 80.000-60.000 A 
B 
C 

1.617 0.000 
0.000 
0.000

0.000 
0.000 
0.000

67.359 
84.437 
84.437

0.000 
0.000 
0.000

1.216 
1.563 
1.563 

T13 60.000-40.000 A 
B 
C 

1.564 0.000 
0.000 
0.000

0.000 
0.000 
0.000

66.581 
83.713 
83.713

0.000 
0.000 
0.000

1.185 
1.529 
1.529 

T14 40.000-20.000 A 
B 
C 

1.486 0.000 
0.000 
0.000

0.000 
0.000 
0.000

65.449 
82.659 
82.659

0.000 
0.000 
0.000

1.141 
1.480 
1.480 

T15 20.000-5.000 A 
B 
C 

1.361 0.000 
0.000 
0.000

0.000 
0.000 
0.000

31.820 
40.488 
40.488

0.000 
0.000 
0.000

0.536 
0.701 
0.701 

T16 5.000-0.000 A 
B 
C 

1.159 0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000

0.000 
0.000 
0.000 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in

CPX 

Ice 
in

CPZ 

Ice 
in

T1 300.000-280.000 -1.633 3.089 -1.350 0.781
T2 280.000-260.000 -0.306 -2.264 -0.622 -1.207
T3 260.000-240.000 2.344 -0.558 1.431 -0.041
T4 240.000-220.000 2.460 -0.583 1.567 -0.047
T5 220.000-200.000 2.472 -0.586 1.588 -0.049
T6 200.000-180.000 2.403 -0.572 1.520 -0.050
T7 180.000-160.000 2.472 -0.586 1.609 -0.055
T8 160.000-140.000 2.472 -0.586 1.621 -0.059
T9 140.000-120.000 2.392 -0.569 1.546 -0.059

T10 120.000-100.000 2.460 -0.583 1.638 -0.067
T11 100.000-80.000 2.472 -0.586 1.668 -0.073
T12 80.000-60.000 2.403 -0.572 1.617 -0.077
T13 60.000-40.000 2.440 -0.578 1.696 -0.089
T14 40.000-20.000 2.440 -0.578 1.737 -0.103
T15 20.000-5.000 2.212 -0.523 1.526 -0.108
T16 5.000-0.000 0.000 0.000 0.000 0.000
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B+T Group 
1717 S. Boulder Ave, Ste 300 

Project 

300' 36G/36.83991944, -88.6757583 
Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T1 1 1-5/8" 280.00 -
295.00

0.6000 0.4144

T1 10 Safety Line 3/8 280.00 -
300.00

0.6000 0.4144

T1 11 Strobe Cable 280.00 -
300.00

0.6000 0.4144

T2 1 1-5/8" 260.00 -
280.00

0.6000 0.4331

T2 3 1-5/8" 260.00 -
280.00

0.6000 0.4331

T2 5 1-5/8" 260.00 -
270.00

0.6000 0.4331

T2 10 Safety Line 3/8 260.00 -
280.00

0.6000 0.4331

T2 11 Strobe Cable 260.00 -
280.00

0.6000 0.4331

T3 1 1-5/8" 240.00 -
260.00

0.6000 0.3991

T3 3 1-5/8" 240.00 -
260.00

0.6000 0.3991

T3 5 1-5/8" 240.00 -
260.00

0.6000 0.3991

T3 7 1-5/8" 240.00 -
260.00

0.6000 0.3991

T3 8 1-5/8" 240.00 -
260.00

0.6000 0.3991

T3 10 Safety Line 3/8 240.00 -
260.00

0.6000 0.3991

T3 11 Strobe Cable 240.00 -
260.00

0.6000 0.3991

T4 1 1-5/8" 220.00 -
240.00

0.6000 0.4435

T4 3 1-5/8" 220.00 -
240.00

0.6000 0.4435

T4 5 1-5/8" 220.00 -
240.00

0.6000 0.4435

T4 7 1-5/8" 220.00 -
240.00

0.6000 0.4435

T4 8 1-5/8" 220.00 -
240.00

0.6000 0.4435

T4 10 Safety Line 3/8 220.00 -
240.00

0.6000 0.4435

T4 11 Strobe Cable 220.00 -
240.00

0.6000 0.4435

T5 1 1-5/8" 200.00 -
220.00

0.6000 0.4512

T5 3 1-5/8" 200.00 -
220.00

0.6000 0.4512

T5 5 1-5/8" 200.00 -
220.00

0.6000 0.4512

T5 7 1-5/8" 200.00 -
220.00

0.6000 0.4512

T5 8 1-5/8" 200.00 -
220.00

0.6000 0.4512

T5 10 Safety Line 3/8 200.00 -
220.00

0.6000 0.4512
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B+T Group 
1717 S. Boulder Ave, Ste 300 

Project 

300' 36G/36.83991944, -88.6757583 
Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T5 11 Strobe Cable 200.00 -
220.00

0.6000 0.4512

T6 1 1-5/8" 180.00 -
200.00

0.6000 0.4287

T6 3 1-5/8" 180.00 -
200.00

0.6000 0.4287

T6 5 1-5/8" 180.00 -
200.00

0.6000 0.4287

T6 7 1-5/8" 180.00 -
200.00

0.6000 0.4287

T6 8 1-5/8" 180.00 -
200.00

0.6000 0.4287

T6 10 Safety Line 3/8 180.00 -
200.00

0.6000 0.4287

T6 11 Strobe Cable 180.00 -
200.00

0.6000 0.4287

T7 1 1-5/8" 160.00 -
180.00

0.6000 0.4589

T7 3 1-5/8" 160.00 -
180.00

0.6000 0.4589

T7 5 1-5/8" 160.00 -
180.00

0.6000 0.4589

T7 7 1-5/8" 160.00 -
180.00

0.6000 0.4589

T7 8 1-5/8" 160.00 -
180.00

0.6000 0.4589

T7 10 Safety Line 3/8 160.00 -
180.00

0.6000 0.4589

T7 11 Strobe Cable 160.00 -
180.00

0.6000 0.4589

T8 1 1-5/8" 140.00 -
160.00

0.6000 0.4634

T8 3 1-5/8" 140.00 -
160.00

0.6000 0.4634

T8 5 1-5/8" 140.00 -
160.00

0.6000 0.4634

T8 7 1-5/8" 140.00 -
160.00

0.6000 0.4634

T8 8 1-5/8" 140.00 -
160.00

0.6000 0.4634

T8 10 Safety Line 3/8 140.00 -
160.00

0.6000 0.4634

T8 11 Strobe Cable 140.00 -
160.00

0.6000 0.4634

T9 1 1-5/8" 120.00 -
140.00

0.6000 0.4382

T9 3 1-5/8" 120.00 -
140.00

0.6000 0.4382

T9 5 1-5/8" 120.00 -
140.00

0.6000 0.4382

T9 7 1-5/8" 120.00 -
140.00

0.6000 0.4382

T9 8 1-5/8" 120.00 -
140.00

0.6000 0.4382

T9 10 Safety Line 3/8 120.00 -
140.00

0.6000 0.4382

T9 11 Strobe Cable 120.00 -
140.00

0.6000 0.4382

T10 1 1-5/8" 100.00 -
120.00

0.6000 0.4698

T10 3 1-5/8" 100.00 -
120.00

0.6000 0.4698
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B+T Group 
1717 S. Boulder Ave, Ste 300 

Project 

300' 36G/36.83991944, -88.6757583 
Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T10 5 1-5/8" 100.00 -
120.00

0.6000 0.4698

T10 7 1-5/8" 100.00 -
120.00

0.6000 0.4698

T10 8 1-5/8" 100.00 -
120.00

0.6000 0.4698

T10 10 Safety Line 3/8 100.00 -
120.00

0.6000 0.4698

T10 11 Strobe Cable 100.00 -
120.00

0.6000 0.4698

T11 1 1-5/8" 80.00 - 100.00 0.6000 0.4812
T11 3 1-5/8" 80.00 - 100.00 0.6000 0.4812
T11 5 1-5/8" 80.00 - 100.00 0.6000 0.4812
T11 7 1-5/8" 80.00 - 100.00 0.6000 0.4812
T11 8 1-5/8" 80.00 - 100.00 0.6000 0.4812
T11 10 Safety Line 3/8 80.00 - 100.00 0.6000 0.4812
T11 11 Strobe Cable 80.00 - 100.00 0.6000 0.4812
T12 1 1-5/8" 60.00 - 80.00 0.6000 0.4645
T12 3 1-5/8" 60.00 - 80.00 0.6000 0.4645
T12 5 1-5/8" 60.00 - 80.00 0.6000 0.4645
T12 7 1-5/8" 60.00 - 80.00 0.6000 0.4645
T12 8 1-5/8" 60.00 - 80.00 0.6000 0.4645
T12 10 Safety Line 3/8 60.00 - 80.00 0.6000 0.4645
T12 11 Strobe Cable 60.00 - 80.00 0.6000 0.4645
T13 1 1-5/8" 40.00 - 60.00 0.6000 0.4936
T13 3 1-5/8" 40.00 - 60.00 0.6000 0.4936
T13 5 1-5/8" 40.00 - 60.00 0.6000 0.4936
T13 7 1-5/8" 40.00 - 60.00 0.6000 0.4936
T13 8 1-5/8" 40.00 - 60.00 0.6000 0.4936
T13 10 Safety Line 3/8 40.00 - 60.00 0.6000 0.4936
T13 11 Strobe Cable 40.00 - 60.00 0.6000 0.4936
T14 1 1-5/8" 20.00 - 40.00 0.6000 0.5096
T14 3 1-5/8" 20.00 - 40.00 0.6000 0.5096
T14 5 1-5/8" 20.00 - 40.00 0.6000 0.5096
T14 7 1-5/8" 20.00 - 40.00 0.6000 0.5096
T14 8 1-5/8" 20.00 - 40.00 0.6000 0.5096
T14 10 Safety Line 3/8 20.00 - 40.00 0.6000 0.5096
T14 11 Strobe Cable 20.00 - 40.00 0.6000 0.5096
T15 1 1-5/8" 10.00 - 20.00 0.6000 0.5277
T15 3 1-5/8" 10.00 - 20.00 0.6000 0.5277
T15 5 1-5/8" 10.00 - 20.00 0.6000 0.5277
T15 7 1-5/8" 10.00 - 20.00 0.6000 0.5277
T15 8 1-5/8" 10.00 - 20.00 0.6000 0.5277
T15 10 Safety Line 3/8 10.00 - 20.00 0.6000 0.5277
T15 11 Strobe Cable 10.00 - 20.00 0.6000 0.5277

 
 
 
 
 

   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 
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Client 
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JLandon 

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 

Lightning Rod 1''x10' C From Leg 0.000 
0.000 
5.000 

0.000 300.000 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

1.000 
2.017 
3.050 
5.148

1.000 
2.017 
3.050 
5.148 

0.040 
0.049 
0.065 
0.116

Top Beacon B From Leg 0.000 
0.000 
1.000 

0.000 300.000 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

2.700 
3.100 
3.500 
4.300

2.700 
3.100 
3.500 
4.300 

0.050 
0.070 
0.090 
0.130

**        
Sector1(CaAa=13333.33 

Sq.in)No Ice 
(Carrier 1) 

A From Leg 4.000 
0.000 
0.000 

0.000 295.000 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

92.600 
115.750 
138.900 
185.200

62.040 
77.550 
93.060 
124.080 

0.700 
1.400 
2.100 
3.500

Sector2(CaAa=13333.33 
Sq.in)No Ice 
(Carrier 1) 

B From Leg 4.000 
0.000 
0.000 

0.000 295.000 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

92.600 
115.750 
138.900 
185.200

62.040 
77.550 
93.060 
124.080 

0.700 
1.400 
2.100 
3.500

Sector3(CaAa=13333.33 
Sq.in)No Ice 
(Carrier 1) 

C From Leg 4.000 
0.000 
0.000 

0.000 295.000 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

92.600 
115.750 
138.900 
185.200

62.040 
77.550 
93.060 
124.080 

0.700 
1.400 
2.100 
3.500

**        
Sector1(CaAa=10000 

Sq.in)No Ice 
(Carrier 2) 

A From Leg 4.000 
0.000 
0.000 

0.000 280.000 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

69.440 
86.800 
104.160 
138.880

46.525 
58.156 
69.787 
93.050 

0.700 
1.400 
2.100 
3.500

Sector2(CaAa=10000 
Sq.in)No Ice 
(Carrier 2) 

B From Leg 4.000 
0.000 
0.000 

0.000 280.000 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

69.440 
86.800 
104.160 
138.880

46.525 
58.156 
69.787 
93.050 

0.700 
1.400 
2.100 
3.500

Sector2(CaAa=10000 
Sq.in)No Ice 
(Carrier 2) 

C From Leg 4.000 
0.000 
0.000 

0.000 280.000 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

69.440 
86.800 
104.160 
138.880

46.525 
58.156 
69.787 
93.050 

0.700 
1.400 
2.100 
3.500

**        
Sector1(CaAa=13333.33 

Sq.in)No Ice 
(Carrier 3) 

A From Leg 4.000 
0.000 
0.000 

0.000 270.000 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

92.600 
115.750 
138.900 
185.200

62.040 
77.550 
93.060 
124.080 

0.700 
1.400 
2.100 
3.500

Sector2(CaAa=13333.33 
Sq.in)No Ice 
(Carrier 3) 

B From Leg 4.000 
0.000 
0.000 

0.000 270.000 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

92.600 
115.750 
138.900 
185.200

62.040 
77.550 
93.060 
124.080 

0.700 
1.400 
2.100 
3.500

Sector3(CaAa=13333.33 
Sq.in)No Ice 
(Carrier 3) 

C From Leg 4.000 
0.000 
0.000 

0.000 270.000 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

92.600 
115.750 
138.900 
185.200

62.040 
77.550 
93.060 
124.080 

0.700 
1.400 
2.100 
3.500

**        
Sector1(CaAa=10000 

Sq.in)No Ice 
(Carrier 4) 

A From Leg 4.000 
0.000 
0.000 

0.000 260.000 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

69.440 
86.800 
104.160 
138.880

46.525 
58.156 
69.787 
93.050 

0.700 
1.400 
2.100 
3.500

Sector2(CaAa=10000 
Sq.in)No Ice 
(Carrier 4) 

B From Leg 4.000 
0.000 
0.000 

0.000 260.000 No Ice 
1/2'' Ice
1'' Ice 
2'' Ice

69.440 
86.800 
104.160 
138.880

46.525 
58.156 
69.787 
93.050 

0.700 
1.400 
2.100 
3.500

Sector2(CaAa=10000 C From Leg 4.000 0.000 260.000 No Ice 69.440 46.525 0.700
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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 

Sq.in)No Ice 
(Carrier 4) 

0.000 
0.000 

1/2'' Ice
1'' Ice 
2'' Ice

86.800 
104.160 
138.880

58.156 
69.787 
93.050 

1.400 
2.100 
3.500

**        

 
 
 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.0 Wind 0 deg - No Ice+1.0 Guy 
3 1.2 Dead+1.0 Wind 30 deg - No Ice+1.0 Guy 
4 1.2 Dead+1.0 Wind 60 deg - No Ice+1.0 Guy 
5 1.2 Dead+1.0 Wind 90 deg - No Ice+1.0 Guy 
6 1.2 Dead+1.0 Wind 120 deg - No Ice+1.0 Guy 
7 1.2 Dead+1.0 Wind 150 deg - No Ice+1.0 Guy 
8 1.2 Dead+1.0 Wind 180 deg - No Ice+1.0 Guy 
9 1.2 Dead+1.0 Wind 210 deg - No Ice+1.0 Guy 
10 1.2 Dead+1.0 Wind 240 deg - No Ice+1.0 Guy 
11 1.2 Dead+1.0 Wind 270 deg - No Ice+1.0 Guy 
12 1.2 Dead+1.0 Wind 300 deg - No Ice+1.0 Guy 
13 1.2 Dead+1.0 Wind 330 deg - No Ice+1.0 Guy 
14 1.2 Dead+1.0 Ice+1.0 Temp+Guy 
15 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp+1.0 Guy
16 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp+1.0 Guy
17 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp+1.0 Guy
18 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp+1.0 Guy
19 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp+1.0 Guy
20 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp+1.0 Guy
21 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp+1.0 Guy
22 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp+1.0 Guy
23 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp+1.0 Guy
24 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp+1.0 Guy
25 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp+1.0 Guy
26 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp+1.0 Guy
27 Dead+Wind 0 deg - Service+Guy 
28 Dead+Wind 30 deg - Service+Guy 
29 Dead+Wind 60 deg - Service+Guy 
30 Dead+Wind 90 deg - Service+Guy 
31 Dead+Wind 120 deg - Service+Guy 
32 Dead+Wind 150 deg - Service+Guy 
33 Dead+Wind 180 deg - Service+Guy 
34 Dead+Wind 210 deg - Service+Guy 
35 Dead+Wind 240 deg - Service+Guy 
36 Dead+Wind 270 deg - Service+Guy 
37 Dead+Wind 300 deg - Service+Guy 
38 Dead+Wind 330 deg - Service+Guy 
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  Maximum Member Forces   
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Condition Gov. 

Load 
Comb.

Axial 
 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft 
T1 300 - 280 Leg Max Tension 8 9.264 0.003 0.043 

      Max. Compression 4 -23.597 0.315 -0.144 
      Max. Mx 11 -9.400 -0.365 -0.017 
      Max. My 2 -18.211 0.022 -0.357 
      Max. Vy 11 -1.911 0.156 0.003 
      Max. Vx 2 -1.910 -0.015 0.150 
    Diagonal Max Tension 5 5.773 0.000 0.000 
      Max. Compression 11 -5.782 0.000 0.000 
      Max. Mx 20 -0.726 0.013 0.000 
      Max. My 9 2.972 0.000 0.000 
      Max. Vy 20 0.013 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 8 2.311 0.000 0.000 
      Max. Compression 2 -2.311 0.000 0.000 
      Max. Mx 15 0.572 0.009 0.000 
      Max. My 9 0.377 0.000 -0.000 
      Max. Vy 15 0.012 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 9 0.074 0.000 0.000 
      Max. Compression 3 -0.073 0.000 0.000 
      Max. Mx 21 -0.006 0.009 0.000 
      Max. My 9 -0.009 0.000 -0.000 
      Max. Vy 21 0.012 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 8 1.921 0.000 0.000 
      Max. Compression 2 -1.652 0.000 0.000 
      Max. Mx 21 -0.099 0.009 0.000 
      Max. My 9 -1.243 0.000 -0.000 
      Max. Vy 21 0.012 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Guy A Bottom Tension 9 23.379   
      Top Tension 9 23.610   
      Top Cable Vert 9 18.344   
      Top Cable Norm 9 14.864   
      Top Cable Tan 9 0.013   
      Bot Cable Vert 9 -17.807   
      Bot Cable Norm 9 15.147   
      Bot Cable Tan 9 0.287   
    Guy B Bottom Tension 13 23.277   
      Top Tension 13 23.508   
      Top Cable Vert 13 18.266   
      Top Cable Norm 13 14.798   
      Top Cable Tan 13 0.013   
      Bot Cable Vert 13 -17.729   
      Bot Cable Norm 13 15.082   
      Bot Cable Tan 13 0.288   
    Guy C Bottom Tension 3 23.363   
      Top Tension 3 23.594   
      Top Cable Vert 3 18.332   
      Top Cable Norm 3 14.854   
      Top Cable Tan 3 0.013   
      Bot Cable Vert 3 -17.794   
      Bot Cable Norm 3 15.137   
      Bot Cable Tan 3 0.287   
    Top Guy Pull-Off Max Tension 3 7.604 0.000 0.000 
      Max. Compression 1 0.000 0.000 0.000 
      Max. Mx 15 3.238 0.027 0.000 
      Max. My 9 6.678 0.000 -0.000 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb.

Axial 
 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft 
      Max. Vy 15 -0.036 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 

T2 280 - 260 Leg Max Tension 8 5.235 0.106 1.099 
      Max. Compression 2 -35.228 -0.021 0.105 
      Max. Mx 5 -29.131 1.249 -0.022 
      Max. My 2 -30.695 -0.210 -1.176 
      Max. Vy 5 3.478 -0.091 -0.066 
      Max. Vx 2 -3.323 -0.021 0.105 
    Diagonal Max Tension 3 8.376 0.000 0.000 
      Max. Compression 9 -8.591 0.000 0.000 
      Max. Mx 20 0.843 0.014 0.000 
      Max. My 9 3.869 0.000 0.000 
      Max. Vy 20 -0.015 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 8 2.344 0.000 0.000 
      Max. Compression 10 -2.203 0.000 0.000 
      Max. Mx 15 0.369 0.009 0.000 
      Max. My 9 0.431 0.000 -0.000 
      Max. Vy 15 0.012 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 3 0.275 0.000 0.000 
      Max. Compression 9 -0.255 0.000 0.000 
      Max. Mx 15 0.077 0.009 0.000 
      Max. My 9 -0.255 0.000 -0.000 
      Max. Vy 15 0.012 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 10 3.135 0.000 0.000 
      Max. Compression 4 -2.704 0.000 0.000 
      Max. Mx 14 0.056 0.009 0.000 
      Max. My 9 2.785 0.000 -0.000 
      Max. Vy 14 0.012 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 

T3 260 - 240 Leg Max Tension 8 47.947 -0.001 0.001 
      Max. Compression 2 -85.845 0.248 0.006 
      Max. Mx 11 8.314 2.020 -0.018 
      Max. My 2 -3.956 -0.306 1.998 
      Max. Vy 5 4.968 -2.005 -0.115 
      Max. Vx 2 -4.813 -0.306 1.998 
    Diagonal Max Tension 9 13.242 0.000 0.000 
      Max. Compression 3 -13.438 0.000 0.000 
      Max. Mx 22 1.968 0.015 0.000 
      Max. My 3 6.465 0.000 -0.000 
      Max. Vy 22 -0.016 0.000 0.000 
      Max. Vx 3 0.000 0.000 0.000 
    Horizontal Max Tension 3 2.111 0.000 0.000 
      Max. Compression 9 -2.067 0.000 0.000 
      Max. Mx 15 0.640 0.009 0.000 
      Max. My 9 1.307 0.000 -0.000 
      Max. Vy 15 -0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 4 4.874 0.000 0.000 
      Max. Compression 10 -5.165 0.000 0.000 
      Max. Mx 14 0.080 0.009 0.000 
      Max. My 9 -4.519 0.000 -0.000 
      Max. Vy 14 -0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 9 2.636 0.000 0.000 
      Max. Compression 3 -2.463 0.000 0.000 
      Max. Mx 15 0.162 0.009 0.000 
      Max. My 9 -0.400 0.000 -0.000 
      Max. Vy 15 -0.011 0.000 0.000 
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Vertical Bridge 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb.

Axial 
 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft 
      Max. Vx 9 0.000 0.000 0.000 
    Guy A Bottom Tension 9 18.769   
      Top Tension 9 18.934   
      Top Cable Vert 9 13.796   
      Top Cable Norm 9 12.967   
      Top Cable Tan 9 0.001   
      Bot Cable Vert 9 -13.383   
      Bot Cable Norm 9 13.158   
      Bot Cable Tan 9 0.216   
    Guy B Bottom Tension 13 18.139   
      Top Tension 13 18.303   
      Top Cable Vert 13 13.344   
      Top Cable Norm 13 12.528   
      Top Cable Tan 13 0.006   
      Bot Cable Vert 13 -12.931   
      Bot Cable Norm 13 12.719   
      Bot Cable Tan 13 0.211   
    Guy C Bottom Tension 3 18.756   
      Top Tension 3 18.921   
      Top Cable Vert 3 13.787   
      Top Cable Norm 3 12.958   
      Top Cable Tan 3 0.001   
      Bot Cable Vert 3 -13.374   
      Bot Cable Norm 3 13.149   
      Bot Cable Tan 3 0.216   
    Top Guy Pull-Off Max Tension 3 11.949 0.000 0.000 
      Max. Compression 9 -11.698 0.000 0.000 
      Max. Mx 15 -1.090 0.026 0.000 
      Max. My 9 4.177 0.000 -0.000 
      Max. Vy 15 -0.035 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Torque Arm Top Max Tension 7 13.674 0.000 0.000 
      Max. Compression 11 -6.359 0.000 0.000 
      Max. Mx 13 -0.067 -39.473 0.000 
      Max. My 9 -3.334 -22.376 -0.000 
      Max. Vy 13 13.195 -39.473 0.000 
      Max. Vx 9 -0.000 -22.376 -0.000 

T4 240 - 220 Leg Max Tension 8 9.440 -0.113 -0.179 
      Max. Compression 2 -71.494 -0.353 -0.475 
      Max. Mx 4 -39.711 0.552 -0.372 
      Max. My 3 -26.444 0.431 -0.624 
      Max. Vy 4 -1.865 -0.166 0.012 
      Max. Vx 3 1.892 -0.130 0.104 
    Diagonal Max Tension 8 4.809 0.000 0.000 
      Max. Compression 4 -5.037 0.000 0.000 
      Max. Mx 22 -0.337 0.012 0.000 
      Max. My 9 -3.617 0.000 0.000 
      Max. Vy 22 -0.013 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 2 1.187 0.000 0.000 
      Max. Compression 2 -1.187 0.000 0.000 
      Max. Mx 19 0.704 0.008 0.000 
      Max. My 9 1.047 0.000 -0.000 
      Max. Vy 19 0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 3 2.347 0.000 0.000 
      Max. Compression 9 -2.211 0.000 0.000 
      Max. Mx 15 0.055 0.008 0.000 
      Max. My 9 0.445 0.000 -0.000 
      Max. Vy 15 -0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 



 
 
 

ttnnxxTToowweerr  
Job 

ATS #8546 - Workman (Site# US-KY-5040)  

Page  

24 of 50 

B+T Group 
1717 S. Boulder Ave, Ste 300 

Project 

300' 36G/36.83991944, -88.6757583 
Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb.

Axial 
 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft 
    Bottom Girt Max Tension 9 1.659 0.000 0.000 
      Max. Compression 3 -1.478 0.000 0.000 
      Max. Mx 19 0.174 0.008 0.000 
      Max. My 9 0.179 0.000 -0.000 
      Max. Vy 19 0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 

T5 220 - 200 Leg Max Tension 1 0.000 0.000 0.000 
      Max. Compression 23 -50.679 0.077 0.126 
      Max. Mx 4 -28.091 0.371 -0.285 
      Max. My 3 -26.511 0.344 -0.516 
      Max. Vy 10 0.968 0.075 -0.084 
      Max. Vx 3 1.185 0.021 -0.060 
    Diagonal Max Tension 9 3.068 0.000 0.000 
      Max. Compression 3 -3.263 0.000 0.000 
      Max. Mx 18 -0.337 0.011 0.000 
      Max. My 9 -1.605 0.000 0.000 
      Max. Vy 18 -0.011 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 23 0.871 0.000 0.000 
      Max. Compression 23 -0.871 0.000 0.000 
      Max. Mx 19 0.749 0.008 0.000 
      Max. My 9 0.722 0.000 -0.000 
      Max. Vy 19 -0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 3 1.485 0.000 0.000 
      Max. Compression 9 -1.393 0.000 0.000 
      Max. Mx 19 0.014 0.008 0.000 
      Max. My 9 -0.102 0.000 -0.000 
      Max. Vy 19 -0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 9 0.793 0.000 0.000 
      Max. Compression 3 -0.608 0.000 0.000 
      Max. Mx 19 0.133 0.008 0.000 
      Max. My 9 0.793 0.000 -0.000 
      Max. Vy 19 -0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 

T6 200 - 180 Leg Max Tension 1 0.000 0.000 0.000 
      Max. Compression 19 -55.295 -0.119 0.201 
      Max. Mx 10 -35.801 0.439 -0.314 
      Max. My 9 -31.202 0.366 -0.451 
      Max. Vy 10 0.988 0.439 -0.314 
      Max. Vx 3 1.007 -0.201 0.300 
    Diagonal Max Tension 10 2.783 0.000 0.000 
      Max. Compression 2 -3.206 0.000 0.000 
      Max. Mx 18 -0.104 0.011 0.000 
      Max. My 9 -2.722 0.000 0.000 
      Max. Vy 18 -0.011 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 19 0.958 0.000 0.000 
      Max. Compression 19 -0.958 0.000 0.000 
      Max. Mx 15 0.953 0.008 0.000 
      Max. My 9 0.689 0.000 -0.000 
      Max. Vy 15 0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 3 0.819 0.000 0.000 
      Max. Compression 9 -0.715 0.000 0.000 
      Max. Mx 19 0.059 0.008 0.000 
      Max. My 9 -0.715 0.000 -0.000 
      Max. Vy 19 0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 9 1.383 0.000 0.000 
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Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb.

Axial 
 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft 
      Max. Compression 3 -1.210 0.000 0.000 
      Max. Mx 15 0.208 0.008 0.000 
      Max. My 9 -0.203 0.000 -0.000 
      Max. Vy 15 0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Guy A Bottom Tension 9 7.950   
      Top Tension 9 8.001   
      Top Cable Vert 9 5.038   
      Top Cable Norm 9 6.216   
      Top Cable Tan 9 0.014   
      Bot Cable Vert 9 -4.864   
      Bot Cable Norm 9 6.288   
      Bot Cable Tan 9 0.094   
    Guy B Bottom Tension 11 7.715   
      Top Tension 11 7.766   
      Top Cable Vert 11 4.893   
      Top Cable Norm 11 6.031   
      Top Cable Tan 11 0.015   
      Bot Cable Vert 11 -4.719   
      Bot Cable Norm 11 6.104   
      Bot Cable Tan 11 0.093   
    Guy C Bottom Tension 3 7.955   
      Top Tension 3 8.005   
      Top Cable Vert 3 5.040   
      Top Cable Norm 3 6.219   
      Top Cable Tan 3 0.014   
      Bot Cable Vert 3 -4.866   
      Bot Cable Norm 3 6.292   
      Bot Cable Tan 3 0.094   
    Top Guy Pull-Off Max Tension 3 3.413 0.000 0.000 
      Max. Compression 1 0.000 0.000 0.000 
      Max. Mx 25 1.858 0.026 0.000 
      Max. My 9 2.850 0.000 -0.000 
      Max. Vy 25 -0.034 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 

T7 180 - 160 Leg Max Tension 1 0.000 0.000 0.000 
      Max. Compression 19 -55.729 0.085 -0.151 
      Max. Mx 11 -29.968 -0.371 0.002 
      Max. My 3 -31.298 0.292 -0.468 
      Max. Vy 10 0.994 0.059 -0.094 
      Max. Vx 3 0.991 0.047 -0.087 
    Diagonal Max Tension 10 2.382 0.000 0.000 
      Max. Compression 2 -2.671 0.000 0.000 
      Max. Mx 23 -0.161 0.010 0.000 
      Max. My 9 -0.633 0.000 0.000 
      Max. Vy 23 -0.011 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 19 0.960 0.000 0.000 
      Max. Compression 19 -0.960 0.000 0.000 
      Max. Mx 17 0.937 0.008 0.000 
      Max. My 9 0.729 0.000 -0.000 
      Max. Vy 17 -0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 3 1.222 0.000 0.000 
      Max. Compression 9 -1.089 0.000 0.000 
      Max. Mx 15 -0.006 0.008 0.000 
      Max. My 9 0.281 0.000 -0.000 
      Max. Vy 15 -0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 9 0.456 0.000 0.000 
      Max. Compression 3 -0.331 0.000 0.000 
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11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb.

Axial 
 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft 
      Max. Mx 17 0.144 0.008 0.000 
      Max. My 9 0.433 0.000 -0.000 
      Max. Vy 17 -0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 

T8 160 - 140 Leg Max Tension 1 0.000 0.000 0.000 
      Max. Compression 19 -58.212 0.090 -0.159 
      Max. Mx 5 -35.281 0.508 -0.121 
      Max. My 8 -29.121 -0.007 0.543 
      Max. Vy 5 1.212 0.041 -0.092 
      Max. Vx 8 1.244 0.048 0.063 
    Diagonal Max Tension 3 2.762 0.000 0.000 
      Max. Compression 9 -3.298 0.000 0.000 
      Max. Mx 23 -0.369 0.010 0.000 
      Max. My 9 1.396 0.000 0.000 
      Max. Vy 23 -0.011 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 19 1.001 0.000 0.000 
      Max. Compression 19 -1.001 0.000 0.000 
      Max. Mx 24 0.970 0.008 0.000 
      Max. My 9 0.720 0.000 -0.000 
      Max. Vy 24 -0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 3 0.568 0.000 0.000 
      Max. Compression 9 -0.357 0.000 0.000 
      Max. Mx 17 0.054 0.008 0.000 
      Max. My 9 -0.357 0.000 -0.000 
      Max. Vy 17 -0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 10 1.193 0.000 0.000 
      Max. Compression 4 -1.132 0.000 0.000 
      Max. Mx 24 0.186 0.008 0.000 
      Max. My 9 1.076 0.000 -0.000 
      Max. Vy 24 -0.011 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 

T9 140 - 120 Leg Max Tension 1 0.000 0.000 0.000 
      Max. Compression 15 -63.188 0.103 -0.178 
      Max. Mx 10 -40.028 0.657 -0.391 
      Max. My 2 -40.613 -0.013 0.723 
      Max. Vy 10 1.537 0.657 -0.391 
      Max. Vx 2 1.633 -0.047 0.629 
    Diagonal Max Tension 2 3.532 0.000 0.000 
      Max. Compression 10 -4.158 0.000 0.000 
      Max. Mx 23 0.291 0.011 0.000 
      Max. My 9 1.342 0.000 0.000 
      Max. Vy 23 -0.012 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 15 1.088 0.000 0.000 
      Max. Compression 15 -1.088 0.000 0.000 
      Max. Mx 18 1.078 0.008 0.000 
      Max. My 9 0.800 0.000 -0.000 
      Max. Vy 18 0.010 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 4 1.361 0.000 0.000 
      Max. Compression 10 -1.121 0.000 0.000 
      Max. Mx 24 0.028 0.008 0.000 
      Max. My 9 -0.982 0.000 -0.000 
      Max. Vy 24 0.010 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 9 1.600 0.000 0.000 
      Max. Compression 2 -1.624 0.000 0.000 
      Max. Mx 23 0.359 0.008 0.000 
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Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb.

Axial 
 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft 
      Max. My 9 -1.101 0.000 -0.000 
      Max. Vy 23 0.010 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Guy A Bottom Tension 9 11.895   
      Top Tension 9 11.946   
      Top Cable Vert 9 5.770   
      Top Cable Norm 9 10.460   
      Top Cable Tan 9 0.009   
      Bot Cable Vert 9 -5.595   
      Bot Cable Norm 9 10.496   
      Bot Cable Tan 9 0.100   
    Guy B Bottom Tension 11 11.442   
      Top Tension 11 11.493   
      Top Cable Vert 11 5.555   
      Top Cable Norm 11 10.061   
      Top Cable Tan 11 0.008   
      Bot Cable Vert 11 -5.381   
      Bot Cable Norm 11 10.097   
      Bot Cable Tan 11 0.099   
    Guy C Bottom Tension 3 11.898   
      Top Tension 3 11.949   
      Top Cable Vert 3 5.772   
      Top Cable Norm 3 10.463   
      Top Cable Tan 3 0.010   
      Bot Cable Vert 3 -5.597   
      Bot Cable Norm 3 10.499   
      Bot Cable Tan 3 0.101   
    Top Guy Pull-Off Max Tension 3 5.709 0.000 0.000 
      Max. Compression 1 0.000 0.000 0.000 
      Max. Mx 23 2.988 0.025 0.000 
      Max. My 9 4.710 0.000 -0.000 
      Max. Vy 23 -0.034 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 

T10 120 - 100 Leg Max Tension 1 0.000 0.000 0.000 
      Max. Compression 25 -69.180 0.105 -0.188 
      Max. Mx 5 -34.764 0.632 -0.048 
      Max. My 2 -42.964 0.064 -0.638 
      Max. Vy 10 1.546 0.065 -0.112 
      Max. Vx 2 1.632 -0.123 -0.000 
    Diagonal Max Tension 7 3.475 0.000 0.000 
      Max. Compression 2 -3.731 0.000 0.000 
      Max. Mx 23 0.556 0.011 0.000 
      Max. My 9 -0.744 0.000 0.000 
      Max. Vy 23 -0.012 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 25 1.188 0.000 0.000 
      Max. Compression 25 -1.188 0.000 0.000 
      Max. Mx 24 1.181 0.008 0.000 
      Max. My 9 0.940 0.000 -0.000 
      Max. Vy 24 0.010 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 2 1.670 0.000 0.000 
      Max. Compression 9 -1.300 0.000 0.000 
      Max. Mx 23 -0.128 0.008 0.000 
      Max. My 9 1.203 0.000 -0.000 
      Max. Vy 23 0.010 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 3 0.711 0.000 0.000 
      Max. Compression 10 -0.529 0.000 0.000 
      Max. Mx 16 0.334 0.008 0.000 
      Max. My 9 -0.439 0.000 -0.000 
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Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb.

Axial 
 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft 
      Max. Vy 16 0.010 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 

T11 100 - 80 Leg Max Tension 1 0.000 0.000 0.000 
      Max. Compression 25 -72.201 0.107 -0.194 
      Max. Mx 11 -43.109 -0.349 -0.040 
      Max. My 3 -43.275 0.278 -0.380 
      Max. Vy 4 0.625 0.059 -0.080 
      Max. Vx 3 -0.685 0.075 -0.117 
    Diagonal Max Tension 3 1.303 0.000 0.000 
      Max. Compression 4 -1.901 0.000 0.000 
      Max. Mx 16 -0.414 0.010 0.000 
      Max. My 9 1.239 0.000 0.000 
      Max. Vy 16 0.010 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 25 1.245 0.000 0.000 
      Max. Compression 25 -1.245 0.000 0.000 
      Max. Mx 16 1.161 0.008 0.000 
      Max. My 9 0.985 0.000 -0.000 
      Max. Vy 16 0.010 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 10 0.556 0.000 0.000 
      Max. Compression 3 -0.453 0.000 0.000 
      Max. Mx 20 -0.082 0.008 0.000 
      Max. My 9 0.503 0.000 -0.000 
      Max. Vy 20 0.010 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 3 0.814 0.000 0.000 
      Max. Compression 9 -0.631 0.000 0.000 
      Max. Mx 17 0.225 0.008 0.000 
      Max. My 9 0.215 0.000 -0.000 
      Max. Vy 17 0.010 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 

T12 80 - 60 Leg Max Tension 1 0.000 0.000 0.000 
      Max. Compression 25 -77.324 0.105 -0.217 
      Max. Mx 6 -57.282 -0.364 -0.133 
      Max. My 3 -58.016 -0.023 0.462 
      Max. Vy 11 1.026 0.355 -0.142 
      Max. Vx 3 1.180 0.132 0.007 
    Diagonal Max Tension 3 3.102 0.000 0.000 
      Max. Compression 3 -3.596 0.000 0.000 
      Max. Mx 16 -1.006 0.009 0.000 
      Max. My 9 1.180 0.000 0.000 
      Max. Vy 16 0.010 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 25 1.328 0.000 0.000 
      Max. Compression 25 -1.328 0.000 0.000 
      Max. Mx 25 1.162 0.007 0.000 
      Max. My 9 1.035 0.000 -0.000 
      Max. Vy 25 0.010 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 9 0.953 0.000 0.000 
      Max. Compression 3 -0.802 0.000 0.000 
      Max. Mx 17 -0.015 0.007 0.000 
      Max. My 9 -0.152 0.000 -0.000 
      Max. Vy 17 0.010 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 3 1.300 0.000 0.000 
      Max. Compression 9 -0.856 0.000 0.000 
      Max. Mx 14 0.213 0.007 0.000 
      Max. My 9 -0.856 0.000 -0.000 
      Max. Vy 14 0.010 0.000 0.000 
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Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb.

Axial 
 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft 
      Max. Vx 9 0.000 0.000 0.000 
    Guy A Bottom Tension 9 7.595   
      Top Tension 9 7.614   
      Top Cable Vert 9 2.181   
      Top Cable Norm 9 7.295   
      Top Cable Tan 9 0.000   
      Bot Cable Vert 9 -2.088   
      Bot Cable Norm 9 7.302   
      Bot Cable Tan 9 0.053   
    Guy B Bottom Tension 11 7.301   
      Top Tension 11 7.320   
      Top Cable Vert 11 2.099   
      Top Cable Norm 11 7.012   
      Top Cable Tan 11 0.000   
      Bot Cable Vert 11 -2.006   
      Bot Cable Norm 11 7.020   
      Bot Cable Tan 11 0.053   
    Guy C Bottom Tension 3 7.595   
      Top Tension 3 7.614   
      Top Cable Vert 3 2.181   
      Top Cable Norm 3 7.295   
      Top Cable Tan 3 0.000   
      Bot Cable Vert 3 -2.088   
      Bot Cable Norm 3 7.302   
      Bot Cable Tan 3 0.054   
    Top Guy Pull-Off Max Tension 3 4.049 0.000 0.000 
      Max. Compression 1 0.000 0.000 0.000 
      Max. Mx 14 2.405 0.024 0.000 
      Max. My 9 3.337 0.000 -0.000 
      Max. Vy 14 -0.032 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 

T13 60 - 40 Leg Max Tension 1 0.000 0.000 0.000 
      Max. Compression 25 -80.542 0.134 -0.250 
      Max. Mx 5 -17.940 0.521 -0.093 
      Max. My 9 -15.521 -0.156 0.620 
      Max. Vy 11 1.024 -0.040 -0.131 
      Max. Vx 3 1.190 0.278 -0.451 
    Diagonal Max Tension 3 3.071 0.000 0.000 
      Max. Compression 9 -3.338 0.000 0.000 
      Max. Mx 16 -0.728 0.009 0.000 
      Max. My 9 -0.017 0.000 0.000 
      Max. Vy 16 -0.009 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 25 1.386 0.000 0.000 
      Max. Compression 25 -1.386 0.000 0.000 
      Max. Mx 14 1.247 0.007 0.000 
      Max. My 9 1.203 0.000 -0.000 
      Max. Vy 14 -0.009 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 9 1.023 0.000 0.000 
      Max. Compression 3 -1.099 0.000 0.000 
      Max. Mx 14 0.067 0.007 0.000 
      Max. My 9 1.023 0.000 -0.000 
      Max. Vy 14 -0.009 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 3 0.642 0.000 0.000 
      Max. Compression 9 -0.366 0.000 0.000 
      Max. Mx 14 0.278 0.007 0.000 
      Max. My 9 -0.255 0.000 -0.000 
      Max. Vy 14 -0.009 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
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Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb.

Axial 
 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft 
T14 40 - 20 Leg Max Tension 1 0.000 0.000 0.000 

      Max. Compression 25 -80.557 0.131 -0.203 
      Max. Mx 11 -43.185 -0.488 -0.051 
      Max. My 3 -43.311 0.435 -0.565 
      Max. Vy 10 -1.184 0.061 -0.163 
      Max. Vx 3 -1.137 0.093 -0.127 
    Diagonal Max Tension 10 2.617 0.000 0.000 
      Max. Compression 2 -3.472 0.000 0.000 
      Max. Mx 24 -0.141 0.008 0.000 
      Max. My 9 0.694 0.000 0.000 
      Max. Vy 24 0.009 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 25 1.395 0.000 0.000 
      Max. Compression 25 -1.395 0.000 0.000 
      Max. Mx 23 1.355 0.007 0.000 
      Max. My 9 1.196 0.000 -0.000 
      Max. Vy 23 -0.009 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 9 0.635 0.000 0.000 
      Max. Compression 3 -0.521 0.000 0.000 
      Max. Mx 14 0.090 0.007 0.000 
      Max. My 9 0.391 0.000 -0.000 
      Max. Vy 14 -0.009 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 3 1.464 0.000 0.000 
      Max. Compression 9 -1.108 0.000 0.000 
      Max. Mx 14 0.285 0.007 0.000 
      Max. My 9 0.288 0.000 -0.000 
      Max. Vy 14 -0.009 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 

T15 20 - 5 Leg Max Tension 1 0.000 0.000 0.000 
      Max. Compression 25 -80.211 0.206 -0.180 
      Max. Mx 24 -77.670 3.847 2.183 
      Max. My 22 -77.531 0.028 -4.417 
      Max. Vy 17 11.948 -3.801 2.245 
      Max. Vx 21 13.732 -0.001 -4.415 
    Diagonal Max Tension 9 4.021 0.000 0.000 
      Max. Compression 3 -4.554 0.000 0.000 
      Max. Mx 24 0.242 0.009 0.000 
      Max. My 9 1.833 0.000 0.000 
      Max. Vy 24 -0.009 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 25 1.383 0.000 0.000 
      Max. Compression 25 -1.383 0.000 0.000 
      Max. Mx 14 1.309 0.006 0.000 
      Max. My 9 1.037 0.000 -0.000 
      Max. Vy 14 0.008 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 9 1.493 0.000 0.000 
      Max. Compression 3 -1.356 0.000 0.000 
      Max. Mx 14 0.100 0.006 0.000 
      Max. My 9 -0.115 0.000 -0.000 
      Max. Vy 14 0.008 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 15 8.324 0.000 0.000 
      Max. Compression 1 0.000 0.000 0.000 
      Max. Mx 14 7.994 0.006 0.000 
      Max. My 9 4.609 0.000 -0.000 
      Max. Vy 14 0.008 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 

T16 5 - 0 Leg Max Tension 1 0.000 0.000 0.000 
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Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb.

Axial 
 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft 
      Max. Compression 24 -82.310 0.157 0.504 
      Max. Mx 26 -77.827 4.427 -0.007 
      Max. My 3 -49.680 -0.314 2.962 
      Max. Vy 15 12.973 -0.881 0.072 
      Max. Vx 3 -5.052 -0.198 2.920 
    Diagonal Max Tension 3 2.780 0.000 0.000 
      Max. Compression 3 -14.609 0.000 0.000 
      Max. Mx 15 -0.062 0.005 0.000 
      Max. My 9 -3.139 0.000 0.000 
      Max. Vy 15 -0.007 0.000 0.000 
      Max. Vx 9 -0.000 0.000 0.000 
    Horizontal Max Tension 24 1.487 0.000 0.000 
      Max. Compression 24 -1.487 0.000 0.000 
      Max. Mx 14 1.454 0.001 0.000 
      Max. My 9 1.003 0.000 -0.000 
      Max. Vy 14 -0.003 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Top Girt Max Tension 23 8.292 0.000 0.000 
      Max. Compression 1 0.000 0.000 0.000 
      Max. Mx 14 8.040 0.004 0.000 
      Max. My 9 5.173 0.000 -0.000 
      Max. Vy 14 -0.006 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    Bottom Girt Max Tension 3 4.291 0.000 0.000 
      Max. Compression 9 -0.576 0.000 0.000 
      Max. Mx 17 3.265 0.000 0.000 
      Max. Vy 17 -0.001 0.000 0.000 
      Max. Vx 9 0.000 0.000 0.000 
    

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Mast Max. Vert 19 230.046 0.230 0.135
  Max. Hx 12 105.214 1.028 0.589
  Max. Hz 4 105.898 -1.039 0.595
  Max. Mx 1 0.000 0.007 0.004
  Max. Mz 1 0.000 0.007 0.004
  Max. Torsion 9 2.925 -0.162 -0.598
  Min. Vert 1 65.451 0.007 0.004
  Min. Hx 4 105.898 -1.039 0.595
  Min. Hz 8 106.180 -0.006 -1.198
  Min. Mx 1 0.000 0.007 0.004
  Min. Mz 1 0.000 0.007 0.004
  Min. Torsion 3 -3.358 -0.597 0.161

Guy C @ 240 ft 
Elev 0 ft 

Azimuth 240 deg 

Max. Vert 10 -0.915 -0.599 0.346 

  Max. Hx 10 -0.915 -0.599 0.346
  Max. Hz 3 -56.279 -55.598 33.188
  Min. Vert 3 -56.279 -55.598 33.188
  Min. Hx 3 -56.279 -55.598 33.188
  Min. Hz 10 -0.915 -0.599 0.346

Guy B @ 240 ft 
Elev 0 ft 

Azimuth 120 deg 

Max. Vert 6 -0.926 0.612 0.353 
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Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

  Max. Hx 11 -54.911 55.046 30.702
  Max. Hz 13 -55.315 54.387 32.483
  Min. Vert 13 -55.315 54.387 32.483
  Min. Hx 6 -0.926 0.612 0.353
  Min. Hz 6 -0.926 0.612 0.353

Guy A @ 240 ft 
Elev 0 ft 

Azimuth 0 deg 

Max. Vert 2 -0.908 0.000 -0.686 

  Max. Hx 11 -28.561 1.558 -32.440
  Max. Hz 2 -0.908 0.000 -0.686
  Min. Vert 9 -56.283 0.942 -64.743
  Min. Hx 5 -28.572 -1.559 -32.452
  Min. Hz 9 -56.283 0.942 -64.743
   

 
 

 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 65.451 -0.007 -0.004 0.000 0.000 0.089
1.2 Dead+1.0 Wind 0 deg - No 
Ice+1.0 Guy 

137.252 -0.004 0.041 0.000 0.000 1.613

1.2 Dead+1.0 Wind 30 deg - No 
Ice+1.0 Guy 

127.746 0.597 -0.161 0.000 0.000 3.358

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

105.898 1.039 -0.595 0.000 0.000 1.944

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

125.792 0.468 -0.409 0.000 0.000 -0.218

1.2 Dead+1.0 Wind 120 deg - 
No Ice+1.0 Guy 

134.918 0.027 0.014 0.000 0.000 0.352

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

126.385 -0.113 0.609 0.000 0.000 0.863

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

106.180 0.006 1.198 0.000 0.000 -1.450

1.2 Dead+1.0 Wind 210 deg - 
No Ice+1.0 Guy 

127.751 0.162 0.598 0.000 0.000 -2.925

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

136.551 0.038 -0.023 0.000 0.000 -1.299

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

125.760 -0.484 -0.406 0.000 0.000 0.611

1.2 Dead+1.0 Wind 300 deg - 
No Ice+1.0 Guy 

105.214 -1.028 -0.589 0.000 0.000 -0.010

1.2 Dead+1.0 Wind 330 deg - 
No Ice+1.0 Guy 

126.346 -0.595 -0.220 0.000 0.000 -0.459

1.2 Dead+1.0 Ice+1.0 
Temp+Guy 

228.560 -0.035 -0.022 0.000 0.000 0.369

1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp+1.0 Guy 

230.031 -0.035 0.215 0.000 0.000 0.493

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

229.500 -0.135 0.166 0.000 0.000 0.652

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

228.991 -0.208 0.081 0.000 0.000 0.502

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

229.504 -0.238 -0.025 0.000 0.000 0.317

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

230.046 -0.230 -0.135 0.000 0.000 0.383

1.2 Dead+1.0 Wind 150 229.512 -0.138 -0.196 0.000 0.000 0.443
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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
deg+1.0 Ice+1.0 Temp+1.0 Guy 
1.2 Dead+1.0 Wind 180 
deg+1.0 Ice+1.0 Temp+1.0 Guy 

229.000 -0.033 -0.223 0.000 0.000 0.249

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

229.507 0.077 -0.202 0.000 0.000 0.090

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

230.033 0.170 -0.141 0.000 0.000 0.241

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

229.479 0.169 -0.026 0.000 0.000 0.425

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

228.963 0.133 0.076 0.000 0.000 0.359

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

229.480 0.062 0.157 0.000 0.000 0.298

Dead+Wind 0 deg - 
Service+Guy 

69.589 -0.007 -0.540 0.000 0.000 0.659

Dead+Wind 30 deg - 
Service+Guy 

69.130 0.272 -0.475 0.000 0.000 1.339

Dead+Wind 60 deg - 
Service+Guy 

68.631 0.467 -0.278 0.000 0.000 0.719

Dead+Wind 90 deg - 
Service+Guy 

68.852 0.525 -0.009 0.000 0.000 -0.069

Dead+Wind 120 deg - 
Service+Guy 

69.179 0.446 0.257 0.000 0.000 0.154

Dead+Wind 150 deg - 
Service+Guy 

68.933 0.257 0.459 0.000 0.000 0.361

Dead+Wind 180 deg - 
Service+Guy 

68.665 -0.006 0.544 0.000 0.000 -0.469

Dead+Wind 210 deg - 
Service+Guy 

69.130 -0.274 0.473 0.000 0.000 -1.143

Dead+Wind 240 deg - 
Service+Guy 

69.461 -0.469 0.263 0.000 0.000 -0.522

Dead+Wind 270 deg - 
Service+Guy 

68.842 -0.538 -0.008 0.000 0.000 0.260

Dead+Wind 300 deg - 
Service+Guy 

68.535 -0.466 -0.269 0.000 0.000 0.038

Dead+Wind 330 deg - 
Service+Guy 

68.919 -0.277 -0.464 0.000 0.000 -0.169

  
 

 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 -34.068 0.000 -0.000 34.068 0.000 0.002%
2 0.000 -40.558 -56.987 -0.000 40.558 56.978 0.014%
3 28.613 -40.266 -49.559 -28.613 40.265 49.549 0.014%
4 49.029 -39.974 -28.307 -49.032 39.974 28.303 0.008%
5 55.706 -40.266 0.000 -55.699 40.265 0.005 0.014%
6 48.037 -40.558 27.734 -48.029 40.558 -27.730 0.013%
7 28.002 -40.266 48.502 -27.994 40.265 -48.497 0.014%
8 0.000 -39.974 56.913 -0.005 39.974 -56.913 0.007%
9 -28.613 -40.266 49.559 28.604 40.265 -49.554 0.014%
10 -49.094 -40.558 28.344 49.086 40.558 -28.340 0.014%
11 -55.706 -40.266 0.000 55.698 40.265 0.005 0.014%
12 -47.972 -39.974 -27.697 47.974 39.973 27.694 0.005%
13 -28.002 -40.266 -48.502 28.003 40.265 48.492 0.014%
14 0.000 -168.697 0.000 -0.002 168.697 -0.002 0.002%
15 0.000 -168.880 -9.998 0.000 168.880 9.997 0.001%
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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

16 5.003 -168.697 -8.665 -5.003 168.697 8.664 0.001%
17 8.641 -168.514 -4.989 -8.640 168.514 4.988 0.001%
18 9.915 -168.697 0.000 -9.914 168.697 0.001 0.001%
19 8.580 -168.880 4.954 -8.579 168.880 -4.953 0.001%
20 4.966 -168.697 8.601 -4.965 168.697 -8.600 0.001%
21 0.000 -168.514 9.994 -0.000 168.514 -9.993 0.001%
22 -5.003 -168.697 8.665 5.002 168.697 -8.664 0.001%
23 -8.644 -168.880 4.991 8.643 168.880 -4.990 0.001%
24 -9.915 -168.697 0.000 9.914 168.697 0.001 0.001%
25 -8.577 -168.514 -4.952 8.576 168.514 4.951 0.001%
26 -4.966 -168.697 -8.601 4.966 168.697 8.600 0.001%
27 -0.000 -34.162 -18.259 -0.000 34.162 18.257 0.005%
28 9.168 -34.068 -15.879 -9.168 34.068 15.877 0.005%
29 15.709 -33.975 -9.070 -15.708 33.975 9.068 0.005%
30 17.848 -34.068 0.000 -17.847 34.068 0.001 0.004%
31 15.391 -34.162 8.886 -15.389 34.162 -8.885 0.006%
32 8.972 -34.068 15.540 -8.971 34.068 -15.539 0.004%
33 0.000 -33.975 18.235 -0.000 33.975 -18.233 0.005%
34 -9.168 -34.068 15.879 9.166 34.068 -15.878 0.005%
35 -15.730 -34.162 9.082 15.728 34.162 -9.081 0.005%
36 -17.848 -34.068 0.000 17.847 34.068 0.001 0.004%
37 -15.370 -33.975 -8.874 15.369 33.975 8.873 0.004%
38 -8.972 -34.068 -15.540 8.972 34.068 15.538 0.004%

 
 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance

Force 
Tolerance

1 Yes 7 0.00000001 0.00008660
2 Yes 31 0.00012595 0.00013484
3 Yes 30 0.00014439 0.00014770
4 Yes 24 0.00014740 0.00009921
5 Yes 30 0.00013946 0.00014014
6 Yes 31 0.00011878 0.00012543
7 Yes 30 0.00013974 0.00014012
8 Yes 24 0.00013480 0.00009083
9 Yes 30 0.00014431 0.00014731
10 Yes 31 0.00012531 0.00013442
11 Yes 30 0.00013955 0.00014018
12 Yes 17 0.00010663 0.00014510
13 Yes 30 0.00013963 0.00013999
14 Yes 12 0.00015000 0.00008785
15 Yes 30 0.00014163 0.00004010
16 Yes 29 0.00012654 0.00003573
17 Yes 25 0.00013107 0.00004449
18 Yes 28 0.00014044 0.00004062
19 Yes 30 0.00012652 0.00003653
20 Yes 28 0.00014013 0.00004063
21 Yes 25 0.00013736 0.00004751
22 Yes 29 0.00012909 0.00003736
23 Yes 30 0.00014430 0.00004144
24 Yes 29 0.00000001 0.00003579
25 Yes 25 0.00014031 0.00004787
26 Yes 29 0.00000001 0.00003402
27 Yes 23 0.00011438 0.00005213
28 Yes 21 0.00013494 0.00006085
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29 Yes 13 0.00000001 0.00008141
30 Yes 21 0.00010728 0.00004748
31 Yes 22 0.00014254 0.00006289
32 Yes 21 0.00000001 0.00004656
33 Yes 13 0.00000001 0.00008363
34 Yes 21 0.00013428 0.00006051
35 Yes 23 0.00011633 0.00005267
36 Yes 21 0.00010714 0.00004733
37 Yes 13 0.00000001 0.00007979
38 Yes 21 0.00000001 0.00004679

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

T1 300 - 280 7.837 27 0.184 0.567
T2 280 - 260 7.125 27 0.189 0.567
T3 260 - 240 6.259 27 0.209 0.568
T4 240 - 220 5.586 27 0.116 0.629
T5 220 - 200 5.338 27 0.058 0.799
T6 200 - 180 5.216 35 0.048 0.976
T7 180 - 160 5.166 35 0.043 1.113
T8 160 - 140 5.072 35 0.071 1.212
T9 140 - 120 4.818 35 0.081 1.266

T10 120 - 100 4.596 35 0.049 1.287
T11 100 - 80 4.359 35 0.084 1.285
T12 80 - 60 3.883 35 0.139 1.242
T13 60 - 40 3.229 35 0.177 1.174
T14 40 - 20 2.396 35 0.232 1.083
T15 20 - 5 1.290 35 0.287 0.962
T16 5 - 0 0.328 35 0.309 0.869

   

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb.

Deflection 
 

in

Tilt 
 
°

Twist 
 
°

Radius of 
Curvature 

ft 
300.000 Lightning Rod 1''x10' 27 7.837 0.184 0.567 64829
295.000 Sector1(CaAa=13333.33 Sq.in)No 

Ice 
27 7.670 0.183 0.568 64829 

290.000 Guy 27 7.499 0.182 0.568 32414
280.000 Sector1(CaAa=10000 Sq.in)No Ice 27 7.125 0.189 0.567 18180
270.000 Sector1(CaAa=13333.33 Sq.in)No 

Ice 
27 6.696 0.208 0.565 81963 

260.000 Sector1(CaAa=10000 Sq.in)No Ice 27 6.259 0.209 0.568 22800
250.000 Guy 27 5.873 0.170 0.586 12031
190.000 Guy 35 5.186 0.043 1.049 90138
130.000 Guy 35 4.698 0.065 1.279 33505
70.000 Guy 35 3.574 0.158 1.202 31978

  
 
 

 Maximum Tower Deflections - Design Wind   
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Section 

No. 
Elevation 

 
ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

T1 300 - 280 49.400 2 1.109 1.235
T2 280 - 260 44.819 2 1.121 1.259
T3 260 - 240 39.824 2 1.150 1.298
T4 240 - 220 35.612 2 0.813 1.478
T5 220 - 200 32.992 2 0.558 1.930
T6 200 - 180 31.153 10 0.438 2.375
T7 180 - 160 29.713 10 0.347 2.722
T8 160 - 140 28.297 10 0.384 2.970
T9 140 - 120 26.501 10 0.420 3.074

T10 120 - 100 24.931 10 0.357 3.124
T11 100 - 80 23.287 10 0.512 3.146
T12 80 - 60 20.611 10 0.767 3.040
T13 60 - 40 16.973 10 0.988 2.880
T14 40 - 20 12.362 10 1.243 2.679
T15 20 - 5 6.565 10 1.482 2.379
T16 5 - 0 1.663 10 1.573 2.126

   

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb.

Deflection 
 

in

Tilt 
 
°

Twist 
 
°

Radius of 
Curvature 

ft 
300.000 Lightning Rod 1''x10' 2 49.400 1.109 1.235 21138
295.000 Sector1(CaAa=13333.33 Sq.in)No 

Ice 
2 48.288 1.105 1.241 21138 

290.000 Guy 2 47.162 1.103 1.247 10569
280.000 Sector1(CaAa=10000 Sq.in)No Ice 2 44.819 1.121 1.259 5949
270.000 Sector1(CaAa=13333.33 Sq.in)No 

Ice 
2 42.320 1.165 1.272 32815 

260.000 Sector1(CaAa=10000 Sq.in)No Ice 2 39.824 1.150 1.298 5717
250.000 Guy 2 37.534 1.007 1.356 3256
190.000 Guy 10 30.396 0.383 2.560 12901
130.000 Guy 10 25.679 0.380 3.101 10076
70.000 Guy 10 18.903 0.866 2.942 5306

  
 
 

 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 

T2 280 Leg A325N 0.750 3 2.715 30.101 
0.090  

1 Bolt Tension 

T3 260 Leg A325N 0.750 3 4.003 30.101 
0.133  

1 Bolt Tension 

T4 240 Leg A325N 0.750 3 7.944 30.101 
0.264  

1 Bolt Tension 

T5 220 Leg A325N 0.750 3 5.431 30.101 
0.180  

1 Bolt Tension 

T6 200 Leg A325N 0.750 3 5.631 30.101 
0.187  

1 Bolt Tension 

T7 180 Leg A325N 0.750 3 6.128 30.101 
0.204  

1 Bolt Tension 

T8 160 Leg A325N 0.750 3 6.194 30.101 
0.206  

1 Bolt Tension 
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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 

T9 140 Leg A325N 0.750 3 6.470 30.101 
0.215  

1 Bolt Tension 

T10 120 Leg A325N 0.750 3 7.023 30.101 
0.233  

1 Bolt Tension 

T11 100 Leg A325N 0.750 3 7.688 30.101 
0.255  

1 Bolt Tension 

T12 80 Leg A325N 0.750 3 8.024 30.101 
0.267  

1 Bolt Tension 

T13 60 Leg A325N 0.750 3 8.593 30.101 
0.285  

1 Bolt Tension 

T14 40 Leg A325N 0.750 3 8.951 30.101 
0.297  

1 Bolt Tension 

T15 20 Leg A325N 0.750 3 8.912 30.101 
0.296  

1 Bolt Tension 

T16 5 Leg A325N 0.750 3 8.648 30.101 
0.287  

1 Bolt Tension 

          

 
 
 

 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. 

 
T1 290.000 (A) 

(855) 
5/8 

EModulus 
EHS 

4.240 42.400 23.610 25.440 1.000 
1.077  

  290.000 (B) 
(854) 

5/8 
EModulus 

EHS 

4.240 42.400 23.508 25.440 1.000 
1.082  

  290.000 (C) 
(850) 

5/8 
EModulus 

EHS 

4.240 42.400 23.594 25.440 1.000 
1.078  

T3 250.000 (A) 
(846) 

9/16 
EModulus 

EHS 

3.500 35.000 18.934 21.000 1.000 
1.109  

  250.000 (A) 
(847) 

9/16 
EModulus 

EHS 

3.500 35.000 18.300 21.000 1.000 
1.148  

  250.000 (B) 
(842) 

9/16 
EModulus 

EHS 

3.500 35.000 18.303 21.000 1.000 
1.147  

  250.000 (B) 
(843) 

9/16 
EModulus 

EHS 

3.500 35.000 18.080 21.000 1.000 
1.162  

  250.000 (C) 
(835) 

9/16 
EModulus 

EHS 

3.500 35.000 18.103 21.000 1.000 
1.160  

  250.000 (C) 
(836) 

9/16 
EModulus 

EHS 

3.500 35.000 18.921 21.000 1.000 
1.110  

T6 190.000 (A) 
(834) 

3/8 
EModulus 

EHS 

1.540 15.400 8.001 9.240 1.000 
1.155  

  190.000 (B) 
(833) 

3/8 
EModulus 

EHS 

1.540 15.400 7.766 9.240 1.000 
1.190  

  190.000 (C) 
(829) 

3/8 
EModulus 

EHS 

1.540 15.400 8.005 9.240 1.000 
1.154  
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Client 
Vertical Bridge 
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Section 
No. 

Elevation 
 

ft 

Size 
 

Initial 
Tension 

K 

Breaking 
Load 

K 

Actual 
Tu 

K 

Allowable 
Tn 
K

Required 
S.F. 

 

Actual 
S.F. 

 
T9 130.000 (A) 

(828) 
7/16 

EModulus 
EHS 

2.080 20.800 11.946 12.480 1.000 
1.045  

  130.000 (B) 
(827) 

7/16 
EModulus 

EHS 

2.080 20.800 11.493 12.480 1.000 
1.086  

  130.000 (C) 
(823) 

7/16 
EModulus 

EHS 

2.080 20.800 11.949 12.480 1.000 
1.044  

T12 70.000 (A) 
(822) 

3/8 
EModulus 

EHS 

1.540 15.400 7.614 9.240 1.000 
1.214  

  70.000 (B) 
(821) 

3/8 
EModulus 

EHS 

1.540 15.400 7.320 9.240 1.000 
1.262  

  70.000 (C) 
(817) 

3/8 
EModulus 

EHS 

1.540 15.400 7.614 9.240 1.000 
1.214  

            

  
 
 

 Compression Checks   
 

 

 Leg 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 - 280 1 1/2 20.000 2.404 76.9 
K=1.00 

1.767 -21.780 51.596 0.422 1  

T2 280 - 260 1 3/4 20.000 2.404 65.9 
K=1.00 

2.405 -30.695 78.769 0.390 1  

T3 260 - 240 2 20.000 2.404 57.7 
K=1.00 

3.142 -85.845 110.838 0.775 1  

T4 240 - 220 1 3/4 20.000 2.404 65.9 
K=1.00 

2.405 -68.509 78.769 0.870 1  

T5 220 - 200 1 3/4 20.000 2.404 65.9 
K=1.00 

2.405 -50.283 78.769 0.638 1  

T6 200 - 180 1 3/4 20.000 2.404 65.9 
K=1.00 

2.405 -55.295 78.769 0.702 1  

T7 180 - 160 1 3/4 20.000 2.404 65.9 
K=1.00 

2.405 -55.436 78.769 0.704 1  

T8 160 - 140 1 3/4 20.000 2.404 65.9 
K=1.00 

2.405 -57.770 78.769 0.733 1  

T9 140 - 120 1 3/4 20.000 2.404 65.9 
K=1.00 

2.405 -62.791 78.769 0.797 1  

T10 120 - 100 1 3/4 20.000 2.404 65.9 
K=1.00 

2.405 -68.581 78.769 0.871 1  

T11 100 - 80 1 3/4 20.000 2.404 65.9 
K=1.00 

2.405 -71.867 78.769 0.912 1  

T12 80 - 60 1 3/4 20.000 2.404 65.9 2.405 -76.665 78.769 0.973 1  



 
 
 

ttnnxxTToowweerr  
Job 

ATS #8546 - Workman (Site# US-KY-5040)  

Page  

39 of 50 

B+T Group 
1717 S. Boulder Ave, Ste 300 

Project 

300' 36G/36.83991944, -88.6757583 
Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

K=1.00 

T13 60 - 40 2 20.000 2.404 57.7 
K=1.00 

3.142 -80.035 110.838 0.722 1  

T14 40 - 20 2 20.000 2.404 57.7 
K=1.00 

3.142 -80.546 110.838 0.727 1  

T15 20 - 5 2 15.000 2.372 56.9 
K=1.00 

3.142 -79.865 111.556 0.716 1  

T16 5 - 0 2 5.292 2.238 53.7 
K=1.00 

3.142 -82.310 114.489 0.719 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

T1 300 - 280 .875 3.844 3.684 141.5 
K=0.70 

0.601 -5.782 6.788 0.852 1  

T2 280 - 260 1 3.844 3.657 122.9 
K=0.70 

0.785 -8.591 11.750 0.731 1  

T3 260 - 240 1 1/8 3.844 3.631 108.4 
K=0.70 

0.994 -13.438 18.934 0.710 1  

T4 240 - 220 .875 3.844 3.657 140.4 
K=0.70 

0.601 -5.037 6.888 0.731 1  

T5 220 - 200 .75 3.844 3.657 163.8 
K=0.70 

0.442 -3.263 3.718 0.878 1  

T6 200 - 180 .75 3.844 3.657 163.8 
K=0.70 

0.442 -3.206 3.718 0.862 1  

T7 180 - 160 .75 3.844 3.657 163.8 
K=0.70 

0.442 -2.671 3.718 0.718 1  

T8 160 - 140 .75 3.844 3.657 163.8 
K=0.70 

0.442 -3.298 3.718 0.887 1  

T9 140 - 120 .875 3.844 3.657 140.4 
K=0.70 

0.601 -4.158 6.888 0.604 1  

T10 120 - 100 .875 3.844 3.657 140.4 
K=0.70 

0.601 -3.731 6.888 0.542 1  

T11 100 - 80 .75 3.844 3.657 163.8 
K=0.70 

0.442 -1.901 3.718 0.511 1  

T12 80 - 60 .75 3.844 3.657 163.8 
K=0.70 

0.442 -3.596 3.718 0.967 1  

T13 60 - 40 .75 3.844 3.631 162.6 
K=0.70 

0.442 -3.338 3.773 0.885 1  

T14 40 - 20 .75 3.844 3.631 162.6 
K=0.70 

0.442 -3.472 3.773 0.920 1  

T15 20 - 5 .875 3.824 3.612 138.7 
K=0.70 

0.601 -4.554 7.063 0.645 1  

T16 5 - 0 1 2.314 1.904 90.1 
K=0.99 

0.785 -14.608 19.517 0.749 1  
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1717 S. Boulder Ave, Ste 300 

Project 

300' 36G/36.83991944, -88.6757583 
Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

        

 
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

T1 300 - 280 3/4 3.000 2.875 128.8 
K=0.70 

0.442 -2.311 6.016 0.384 1  

T2 280 - 260 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -2.203 6.104 0.361 1  

T3 260 - 240 3/4 3.000 2.833 126.9 
K=0.70 

0.442 -2.067 6.194 0.334 1  

T4 240 - 220 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -1.187 6.104 0.194 1  

T5 220 - 200 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -0.871 6.104 0.143 1  

T6 200 - 180 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -0.958 6.104 0.157 1  

T7 180 - 160 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -0.960 6.104 0.157 1  

T8 160 - 140 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -1.001 6.104 0.164 1  

T9 140 - 120 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -1.088 6.104 0.178 1  

T10 120 - 100 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -1.188 6.104 0.195 1  

T11 100 - 80 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -1.245 6.104 0.204 1  

T12 80 - 60 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -1.328 6.104 0.218 1  

T13 60 - 40 3/4 3.000 2.833 126.9 
K=0.70 

0.442 -1.386 6.194 0.224 1  

T14 40 - 20 3/4 3.000 2.833 126.9 
K=0.70 

0.442 -1.395 6.194 0.225 1  

T15 20 - 5 3/4 3.000 2.833 126.9 
K=0.70 

0.442 -1.383 6.194 0.223 1  

T16 5 - 0 3/4 1.500 1.333 89.3 
K=1.05 

0.442 -1.487 11.095 0.134 1  

        

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Compression)    
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B+T Group 
1717 S. Boulder Ave, Ste 300 

Project 

300' 36G/36.83991944, -88.6757583 
Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T1 300 - 280 3/4 3.000 2.875 128.8 
K=0.70 

0.442 -0.073 6.016 0.012 1  

T2 280 - 260 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -0.255 6.104 0.042 1  

T3 260 - 240 3/4 3.000 2.833 126.9 
K=0.70 

0.442 -5.165 6.194 0.834 1  

T4 240 - 220 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -2.211 6.104 0.362 1  

T5 220 - 200 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -1.393 6.104 0.228 1  

T6 200 - 180 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -0.715 6.104 0.117 1  

T7 180 - 160 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -1.089 6.104 0.178 1  

T8 160 - 140 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -0.357 6.104 0.058 1  

T9 140 - 120 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -1.121 6.104 0.184 1  

T10 120 - 100 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -1.300 6.104 0.213 1  

T11 100 - 80 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -0.453 6.104 0.074 1  

T12 80 - 60 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -0.802 6.104 0.131 1  

T13 60 - 40 3/4 3.000 2.833 126.9 
K=0.70 

0.442 -1.099 6.194 0.177 1  

T14 40 - 20 3/4 3.000 2.833 126.9 
K=0.70 

0.442 -0.521 6.194 0.084 1  

T15 20 - 5 3/4 3.000 2.833 126.9 
K=0.70 

0.442 -1.356 6.194 0.219 1  

        

 
1 P u  / Pn controls 
 
 

 Bottom 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 - 280 3/4 3.000 2.875 128.8 
K=0.70 

0.442 -1.652 6.016 0.275 1  

T2 280 - 260 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -2.704 6.104 0.443 1  

T3 260 - 240 3/4 3.000 2.833 126.9 
K=0.70 

0.442 -2.463 6.194 0.398 1  

T4 240 - 220 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -1.478 6.104 0.242 1  

T5 220 - 200 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -0.608 6.104 0.100 1  

T6 200 - 180 3/4 3.000 2.854 127.9 
K=0.70

0.442 -1.210 6.104 0.198 1  
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1717 S. Boulder Ave, Ste 300 

Project 

300' 36G/36.83991944, -88.6757583 
Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T7 180 - 160 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -0.331 6.104 0.054 1  

T8 160 - 140 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -1.132 6.104 0.185 1  

T9 140 - 120 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -1.624 6.104 0.266 1  

T10 120 - 100 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -0.529 6.104 0.087 1  

T11 100 - 80 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -0.631 6.104 0.103 1  

T12 80 - 60 3/4 3.000 2.854 127.9 
K=0.70 

0.442 -0.856 6.104 0.140 1  

T13 60 - 40 3/4 3.000 2.833 126.9 
K=0.70 

0.442 -0.366 6.194 0.059 1  

T14 40 - 20 3/4 3.000 2.833 126.9 
K=0.70 

0.442 -1.108 6.194 0.179 1  

T16 5 - 0 3/4 0.231 0.065 4.5 
K=1.10 

0.442 -0.576 19.850 0.029 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

T3 260 - 240 4x5/8 3.000 2.833 150.8 
K=0.80 

2.500 -11.698 24.850 0.471 1  

        

 
1 P u  / Pn controls 
 
 

 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

T3 260 - 240 (837) C12x20.7 3.000 2.917 43.8 
K=1.00

6.090 -6.104 238.176 0.026  

T3 260 - 240 (838) C12x20.7 3.000 2.917 43.8 
K=1.00

6.090 -6.120 238.176 0.026  

T3 260 - 240 (844) C12x20.7 3.000 2.917 43.8 
K=1.00

6.090 -6.359 238.176 0.027  

T3 260 - 240 (845) C12x20.7 3.000 2.917 43.8 
K=1.00

6.090 -6.348 238.176 0.027  

T3 260 - 240 (848) C12x20.7 3.000 2.917 43.8 
K=1.00

6.090 -6.307 238.176 0.026  

T3 260 - 240 (849) C12x20.7 3.000 2.917 43.8 6.090 -6.324 238.176 0.027 
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B+T Group 
1717 S. Boulder Ave, Ste 300 

Project 

300' 36G/36.83991944, -88.6757583 
Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

K=1.00
        

 
 

 Torque-Arm Top 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

T3 260 - 240 (837) C12x20.7 -38.830 94.764 0.410 -0.000 9.731 0.000
T3 260 - 240 (838) C12x20.7 -38.921 94.764 0.411 0.000 9.731 0.000
T3 260 - 240 (844) C12x20.7 -38.994 94.764 0.411 0.000 9.731 0.000
T3 260 - 240 (845) C12x20.7 -38.924 94.764 0.411 -0.000 9.731 0.000
T3 260 - 240 (848) C12x20.7 -39.066 94.764 0.412 -0.000 9.731 0.000
T3 260 - 240 (849) C12x20.7 -39.174 94.764 0.413 0.000 9.731 0.000

          

 
 

 Torque-Arm Top Interaction Design Data     
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Ratio 
Pu 

Pn

Ratio 
Mux 

Mnx

Ratio 
Muy 

Mny

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

T3 260 - 240 (837) C12x20.7 0.026 0.410 0.000 0.423  1.000 
4.8.1  

T3 260 - 240 (838) C12x20.7 0.026 0.411 0.000 0.424  1.000 
4.8.1  

T3 260 - 240 (844) C12x20.7 0.027 0.411 0.000 0.425  1.000 
4.8.1  

T3 260 - 240 (845) C12x20.7 0.027 0.411 0.000 0.424  1.000 
4.8.1  

T3 260 - 240 (848) C12x20.7 0.026 0.412 0.000 0.425  1.000 
4.8.1  

T3 260 - 240 (849) C12x20.7 0.027 0.413 0.000 0.427  1.000 
4.8.1  

        

 
 

 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 - 280 1 1/2 20.000 2.404 76.9 1.767 9.264 79.522 0.116 1  

T2 280 - 260 1 3/4 20.000 0.385 10.6 2.405 5.235 108.238 0.048 1  



 
 
 

ttnnxxTToowweerr  
Job 

ATS #8546 - Workman (Site# US-KY-5040)  

Page  

44 of 50 

B+T Group 
1717 S. Boulder Ave, Ste 300 

Project 

300' 36G/36.83991944, -88.6757583 
Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T3 260 - 240 2 20.000 2.404 57.7 3.142 47.947 141.372 0.339 1  

T4 240 - 220 1 3/4 20.000 0.385 10.6 2.405 9.440 108.238 0.087 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

T1 300 - 280 .875 3.844 3.684 202.1 0.601 5.773 27.059 0.213 1  

T2 280 - 260 1 3.844 3.657 175.6 0.785 8.376 35.343 0.237 1  

T3 260 - 240 1 1/8 3.844 3.631 154.9 0.994 13.242 44.731 0.296 1  

T4 240 - 220 .875 3.844 3.657 200.6 0.601 4.809 27.059 0.178 1  

T5 220 - 200 .75 3.844 3.657 234.1 0.442 3.068 19.880 0.154 1  

T6 200 - 180 .75 3.844 3.657 234.1 0.442 2.783 19.880 0.140 1  

T7 180 - 160 .75 3.844 3.657 234.1 0.442 2.382 19.880 0.120 1  

T8 160 - 140 .75 3.844 3.657 234.1 0.442 2.762 19.880 0.139 1  

T9 140 - 120 .875 3.844 3.657 200.6 0.601 3.532 27.059 0.131 1  

T10 120 - 100 .875 3.844 3.657 200.6 0.601 3.475 27.059 0.128 1  

T11 100 - 80 .75 3.844 3.657 234.1 0.442 1.303 19.880 0.066 1  

T12 80 - 60 .75 3.844 3.657 234.1 0.442 3.102 19.880 0.156 1  

T13 60 - 40 .75 3.844 3.631 232.4 0.442 3.071 19.880 0.154 1  

T14 40 - 20 .75 3.844 3.631 232.4 0.442 2.617 19.880 0.132 1  

T15 20 - 5 .875 3.824 3.612 198.1 0.601 4.021 27.059 0.149 1  

T16 5 - 0 1 3.027 2.616 125.6 0.785 2.780 35.343 0.079 1  

        

 
1 P u  / Pn controls 
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1717 S. Boulder Ave, Ste 300 

Project 

300' 36G/36.83991944, -88.6757583 
Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

 Horizontal 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 - 280 3/4 3.000 2.875 184.0 0.442 2.311 19.880 0.116 1  

T2 280 - 260 3/4 3.000 2.854 182.7 0.442 2.344 19.880 0.118 1  

T3 260 - 240 3/4 3.000 2.833 181.3 0.442 2.111 19.880 0.106 1  

T4 240 - 220 3/4 3.000 2.854 182.7 0.442 1.187 19.880 0.060 1  

T5 220 - 200 3/4 3.000 2.854 182.7 0.442 0.871 19.880 0.044 1  

T6 200 - 180 3/4 3.000 2.854 182.7 0.442 0.958 19.880 0.048 1  

T7 180 - 160 3/4 3.000 2.854 182.7 0.442 0.960 19.880 0.048 1  

T8 160 - 140 3/4 3.000 2.854 182.7 0.442 1.001 19.880 0.050 1  

T9 140 - 120 3/4 3.000 2.854 182.7 0.442 1.088 19.880 0.055 1  

T10 120 - 100 3/4 3.000 2.854 182.7 0.442 1.188 19.880 0.060 1  

T11 100 - 80 3/4 3.000 2.854 182.7 0.442 1.245 19.880 0.063 1  

T12 80 - 60 3/4 3.000 2.854 182.7 0.442 1.328 19.880 0.067 1  

T13 60 - 40 3/4 3.000 2.833 181.3 0.442 1.386 19.880 0.070 1  

T14 40 - 20 3/4 3.000 2.833 181.3 0.442 1.395 19.880 0.070 1  

T15 20 - 5 3/4 3.000 2.833 181.3 0.442 1.383 19.880 0.070 1  

T16 5 - 0 3/4 1.500 1.333 85.3 0.442 1.487 19.880 0.075 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 - 280 3/4 3.000 2.875 184.0 0.442 0.074 19.880 0.004 1  

T2 280 - 260 3/4 3.000 2.854 182.7 0.442 0.275 19.880 0.014 1  

T3 260 - 240 3/4 3.000 2.833 181.3 0.442 4.874 19.880 0.245 1  

T4 240 - 220 3/4 3.000 2.854 182.7 0.442 2.347 19.880 0.118 1  
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Vertical Bridge 
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JLandon 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T5 220 - 200 3/4 3.000 2.854 182.7 0.442 1.485 19.880 0.075 1  

T6 200 - 180 3/4 3.000 2.854 182.7 0.442 0.819 19.880 0.041 1  

T7 180 - 160 3/4 3.000 2.854 182.7 0.442 1.222 19.880 0.061 1  

T8 160 - 140 3/4 3.000 2.854 182.7 0.442 0.568 19.880 0.029 1  

T9 140 - 120 3/4 3.000 2.854 182.7 0.442 1.361 19.880 0.068 1  

T10 120 - 100 3/4 3.000 2.854 182.7 0.442 1.670 19.880 0.084 1  

T11 100 - 80 3/4 3.000 2.854 182.7 0.442 0.556 19.880 0.028 1  

T12 80 - 60 3/4 3.000 2.854 182.7 0.442 0.953 19.880 0.048 1  

T13 60 - 40 3/4 3.000 2.833 181.3 0.442 1.023 19.880 0.051 1  

T14 40 - 20 3/4 3.000 2.833 181.3 0.442 0.635 19.880 0.032 1  

T15 20 - 5 3/4 3.000 2.833 181.3 0.442 1.493 19.880 0.075 1  

T16 5 - 0 3/4 2.769 2.602 166.5 0.442 8.292 19.880 0.417 1  

        

 
1 P u  / Pn controls 
 
 

 Bottom 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 - 280 3/4 3.000 2.875 184.0 0.442 1.921 19.880 0.097 1  

T2 280 - 260 3/4 3.000 2.854 182.7 0.442 3.135 19.880 0.158 1  

T3 260 - 240 3/4 3.000 2.833 181.3 0.442 2.636 19.880 0.133 1  

T4 240 - 220 3/4 3.000 2.854 182.7 0.442 1.659 19.880 0.083 1  

T5 220 - 200 3/4 3.000 2.854 182.7 0.442 0.793 19.880 0.040 1  

T6 200 - 180 3/4 3.000 2.854 182.7 0.442 1.383 19.880 0.070 1  

T7 180 - 160 3/4 3.000 2.854 182.7 0.442 0.456 19.880 0.023 1  

T8 160 - 140 3/4 3.000 2.854 182.7 0.442 1.193 19.880 0.060 1  
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Project 
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Date 
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Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T9 140 - 120 3/4 3.000 2.854 182.7 0.442 1.600 19.880 0.081 1  

T10 120 - 100 3/4 3.000 2.854 182.7 0.442 0.711 19.880 0.036 1  

T11 100 - 80 3/4 3.000 2.854 182.7 0.442 0.814 19.880 0.041 1  

T12 80 - 60 3/4 3.000 2.854 182.7 0.442 1.300 19.880 0.065 1  

T13 60 - 40 3/4 3.000 2.833 181.3 0.442 0.642 19.880 0.032 1  

T14 40 - 20 3/4 3.000 2.833 181.3 0.442 1.464 19.880 0.074 1  

T15 20 - 5 3/4 3.000 2.833 181.3 0.442 8.324 19.880 0.419 1  

T16 5 - 0 3/4 0.231 0.065 4.1 0.442 4.291 19.880 0.216 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

T1 300 - 280 4x5/8 3.000 2.875 191.2 2.500 7.604 112.500 0.068 1  

T3 260 - 240 4x5/8 3.000 2.833 188.4 2.500 11.949 112.500 0.106 1  

T6 200 - 180 4x5/8 3.000 2.854 189.8 2.500 3.413 112.500 0.030 1  

T9 140 - 120 4x5/8 3.000 2.854 189.8 2.500 5.709 112.500 0.051 1  

T12 80 - 60 4x5/8 3.000 2.854 189.8 2.500 4.049 112.500 0.036 1  

        

 
1 P u  / Pn controls 
 
 

 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

T3 260 - 240 (837) C12x20.7 3.000 2.917 43.8 4.568 5.663 222.666 0.025 
T3 260 - 240 (838) C12x20.7 3.000 2.917 43.8 4.568 0.052 222.666 0.000 
T3 260 - 240 (844) C12x20.7 3.000 2.917 43.8 4.568 6.166 222.666 0.028 
T3 260 - 240 (845) C12x20.7 3.000 2.917 43.8 4.568 5.538 222.666 0.025 
T3 260 - 240 (848) C12x20.7 3.000 2.917 43.8 4.568 0.078 222.666 0.000 
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Project 
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Date 

11:45:04 08/19/20  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 295-0265 

Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn

T3 260 - 240 (849) C12x20.7 3.000 2.917 43.8 4.568 5.401 222.666 0.024 
        

 
 

 Torque-Arm Top 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

T3 260 - 240 (837) C12x20.7 -33.910 94.764 0.358 -0.000 9.731 0.000
T3 260 - 240 (838) C12x20.7 -39.340 94.764 0.415 0.000 9.731 0.000
T3 260 - 240 (844) C12x20.7 -35.222 94.764 0.372 -0.000 9.731 0.000
T3 260 - 240 (845) C12x20.7 -34.301 94.764 0.362 -0.000 9.731 0.000
T3 260 - 240 (848) C12x20.7 -39.254 94.764 0.414 -0.000 9.731 0.000
T3 260 - 240 (849) C12x20.7 -33.978 94.764 0.359 0.000 9.731 0.000

          

 
 

 Torque-Arm Top Interaction Design Data     
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Ratio 
Pu 

Pn

Ratio 
Mux 

Mnx

Ratio 
Muy 

Mny

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

T3 260 - 240 (837) C12x20.7 0.025 0.358 0.000 0.371  1.000 
4.8.1  

T3 260 - 240 (838) C12x20.7 0.000 0.415 0.000 0.415  1.000 
4.8.1  

T3 260 - 240 (844) C12x20.7 0.028 0.372 0.000 0.386  1.000 
4.8.1  

T3 260 - 240 (845) C12x20.7 0.025 0.362 0.000 0.374  1.000 
4.8.1  

T3 260 - 240 (848) C12x20.7 0.000 0.414 0.000 0.414  1.000 
4.8.1  

T3 260 - 240 (849) C12x20.7 0.024 0.359 0.000 0.371  1.000 
4.8.1  

        

 
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

T1 300 - 280 Leg 1 1/2 2 -21.780 51.596 42.2 Pass 
T2 280 - 260 Leg 1 3/4 57 -30.695 78.769 39.0 Pass 
T3 260 - 240 Leg 2 111 -85.845 110.838 77.5 Pass 
T4 240 - 220 Leg 1 3/4 165 -68.509 78.769 87.0 Pass 
T5 220 - 200 Leg 1 3/4 217 -50.283 78.769 63.8 Pass 
T6 200 - 180 Leg 1 3/4 272 -55.295 78.769 70.2 Pass 
T7 180 - 160 Leg 1 3/4 326 -55.436 78.769 70.4 Pass 
T8 160 - 140 Leg 1 3/4 380 -57.770 78.769 73.3 Pass 
T9 140 - 120 Leg 1 3/4 434 -62.791 78.769 79.7 Pass 
T10 120 - 100 Leg 1 3/4 488 -68.581 78.769 87.1 Pass 
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Client 
Vertical Bridge 

Designed by 

JLandon 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

T11 100 - 80 Leg 1 3/4 542 -71.867 78.769 91.2 Pass 
T12 80 - 60 Leg 1 3/4 596 -76.665 78.769 97.3 Pass 
T13 60 - 40 Leg 2 650 -80.035 110.838 72.2 Pass 
T14 40 - 20 Leg 2 704 -80.546 110.838 72.7 Pass 
T15 20 - 5 Leg 2 758 -79.865 111.556 71.6 Pass 
T16 5 - 0 Leg 2 800 -82.310 114.489 71.9 Pass 
T1 300 - 280 Diagonal .875 40 -5.782 6.788 85.2 Pass 
T2 280 - 260 Diagonal 1 66 -8.591 11.750 73.1 Pass 
T3 260 - 240 Diagonal 1 1/8 162 -13.438 18.934 71.0 Pass 
T4 240 - 220 Diagonal .875 214 -5.037 6.888 73.1 Pass 
T5 220 - 200 Diagonal .75 268 -3.263 3.718 87.8 Pass 
T6 200 - 180 Diagonal .75 299 -3.206 3.718 86.2 Pass 
T7 180 - 160 Diagonal .75 377 -2.671 3.718 71.8 Pass 
T8 160 - 140 Diagonal .75 390 -3.298 3.718 88.7 Pass 
T9 140 - 120 Diagonal .875 442 -4.158 6.888 60.4 Pass 
T10 120 - 100 Diagonal .875 539 -3.731 6.888 54.2 Pass 
T11 100 - 80 Diagonal .75 550 -1.901 3.718 51.1 Pass 
T12 80 - 60 Diagonal .75 618 -3.596 3.718 96.7 Pass 
T13 60 - 40 Diagonal .75 702 -3.338 3.773 88.5 Pass 
T14 40 - 20 Diagonal .75 713 -3.472 3.773 92.0 Pass 
T15 20 - 5 Diagonal .875 767 -4.554 7.063 64.5 Pass 
T16 5 - 0 Diagonal 1 808 -14.608 19.517 74.9 Pass 
T1 300 - 280 Horizontal 3/4 44 -2.311 6.016 38.4 Pass 
T2 280 - 260 Horizontal 3/4 87 -2.203 6.104 36.1 Pass 
T3 260 - 240 Horizontal 3/4 140 -2.067 6.194 33.4 Pass 
T4 240 - 220 Horizontal 3/4 176 -1.187 6.104 19.4 Pass 
T5 220 - 200 Horizontal 3/4 229 -0.871 6.104 14.3 Pass 
T6 200 - 180 Horizontal 3/4 283 -0.958 6.104 15.7 Pass 
T7 180 - 160 Horizontal 3/4 343 -0.960 6.104 15.7 Pass 
T8 160 - 140 Horizontal 3/4 397 -1.001 6.104 16.4 Pass 
T9 140 - 120 Horizontal 3/4 445 -1.088 6.104 17.8 Pass 
T10 120 - 100 Horizontal 3/4 500 -1.188 6.104 19.5 Pass 
T11 100 - 80 Horizontal 3/4 553 -1.245 6.104 20.4 Pass 
T12 80 - 60 Horizontal 3/4 607 -1.328 6.104 21.8 Pass 
T13 60 - 40 Horizontal 3/4 661 -1.386 6.194 22.4 Pass 
T14 40 - 20 Horizontal 3/4 715 -1.395 6.194 22.5 Pass 
T15 20 - 5 Horizontal 3/4 775 -1.383 6.194 22.3 Pass 
T16 5 - 0 Horizontal 3/4 812 -1.487 11.095 13.4 Pass 
T1 300 - 280 Top Girt 3/4 5 -0.073 6.016 1.2 Pass 
T2 280 - 260 Top Girt 3/4 60 -0.255 6.104 4.2 Pass 
T3 260 - 240 Top Girt 3/4 114 -5.165 6.194 83.4 Pass 
T4 240 - 220 Top Girt 3/4 167 -2.211 6.104 36.2 Pass 
T5 220 - 200 Top Girt 3/4 221 -1.393 6.104 22.8 Pass 
T6 200 - 180 Top Girt 3/4 276 -0.715 6.104 11.7 Pass 
T7 180 - 160 Top Girt 3/4 329 -1.089 6.104 17.8 Pass 
T8 160 - 140 Top Girt 3/4 384 -0.357 6.104 5.8 Pass 
T9 140 - 120 Top Girt 3/4 438 -1.121 6.104 18.4 Pass 
T10 120 - 100 Top Girt 3/4 491 -1.300 6.104 21.3 Pass 
T11 100 - 80 Top Girt 3/4 546 -0.453 6.104 7.4 Pass 
T12 80 - 60 Top Girt 3/4 599 -0.802 6.104 13.1 Pass 
T13 60 - 40 Top Girt 3/4 654 -1.099 6.194 17.7 Pass 
T14 40 - 20 Top Girt 3/4 707 -0.521 6.194 8.4 Pass 
T15 20 - 5 Top Girt 3/4 761 -1.356 6.194 21.9 Pass 
T16 5 - 0 Top Girt 3/4 803 8.292 19.880 41.7 Pass 
T1 300 - 280 Bottom Girt 3/4 8 -1.652 6.016 27.5 Pass 
T2 280 - 260 Bottom Girt 3/4 63 -2.704 6.104 44.3 Pass 
T3 260 - 240 Bottom Girt 3/4 116 -2.463 6.194 39.8 Pass 
T4 240 - 220 Bottom Girt 3/4 170 -1.478 6.104 24.2 Pass 
T5 220 - 200 Bottom Girt 3/4 225 -0.608 6.104 10.0 Pass 
T6 200 - 180 Bottom Girt 3/4 278 -1.210 6.104 19.8 Pass 
T7 180 - 160 Bottom Girt 3/4 333 -0.331 6.104 5.4 Pass 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

T8 160 - 140 Bottom Girt 3/4 387 -1.132 6.104 18.5 Pass 
T9 140 - 120 Bottom Girt 3/4 440 -1.624 6.104 26.6 Pass 
T10 120 - 100 Bottom Girt 3/4 495 -0.529 6.104 8.7 Pass 
T11 100 - 80 Bottom Girt 3/4 548 -0.631 6.104 10.3 Pass 
T12 80 - 60 Bottom Girt 3/4 603 -0.856 6.104 14.0 Pass 
T13 60 - 40 Bottom Girt 3/4 655 -0.366 6.194 5.9 Pass 
T14 40 - 20 Bottom Girt 3/4 710 -1.108 6.194 17.9 Pass 
T15 20 - 5 Bottom Girt 3/4 764 8.324 19.880 41.9 Pass 
T16 5 - 0 Bottom Girt 3/4 805 4.291 19.880 21.6 Pass 
T1 300 - 280 Guy A@290 5/8 EModulus 855 23.610 25.440 92.8 Pass 
T3 260 - 240 Guy A@250 9/16 EModulus 846 18.934 21.000 90.2 Pass 
T6 200 - 180 Guy A@190 3/8 EModulus 834 8.001 9.240 86.6 Pass 
T9 140 - 120 Guy A@130 7/16 EModulus 828 11.946 12.480 95.7 Pass 
T12 80 - 60 Guy A@70 3/8 EModulus 822 7.614 9.240 82.4 Pass 
T1 300 - 280 Guy B@290 5/8 EModulus 854 23.508 25.440 92.4 Pass 
T3 260 - 240 Guy B@250 9/16 EModulus 842 18.303 21.000 87.2 Pass 
T6 200 - 180 Guy B@190 3/8 EModulus 833 7.766 9.240 84.0 Pass 
T9 140 - 120 Guy B@130 7/16 EModulus 827 11.493 12.480 92.1 Pass 
T12 80 - 60 Guy B@70 3/8 EModulus 821 7.320 9.240 79.2 Pass 
T1 300 - 280 Guy C@290 5/8 EModulus 850 23.594 25.440 92.7 Pass 
T3 260 - 240 Guy C@250 9/16 EModulus 836 18.921 21.000 90.1 Pass 
T6 200 - 180 Guy C@190 3/8 EModulus 829 8.005 9.240 86.6 Pass 
T9 140 - 120 Guy C@130 7/16 EModulus 823 11.949 12.480 95.7 Pass 
T12 80 - 60 Guy C@70 3/8 EModulus 817 7.614 9.240 82.4 Pass 
T1 300 - 280 Top Guy 

Pull-Off@290 
4x5/8 851 7.604 112.500 6.8 Pass  

T3 260 - 240 Top Guy 
Pull-Off@250 

4x5/8 840 -11.698 24.850 47.1 Pass  

T6 200 - 180 Top Guy 
Pull-Off@190 

4x5/8 830 3.413 112.500 3.0 Pass  

T9 140 - 120 Top Guy 
Pull-Off@130 

4x5/8 824 5.709 112.500 5.1 Pass  

T12 80 - 60 Top Guy 
Pull-Off@70 

4x5/8 818 4.049 112.500 3.6 Pass  

T3 260 - 240 Torque Arm 
Top@250 

C12x20.7 849 -6.324 238.176 42.7 Pass  

       Summary 
      Leg (T12) 97.3 Pass 
            Diagonal 

(T12) 
96.7 Pass  

            Horizontal 
(T1) 

38.4 Pass  

            Top Girt 
(T3) 

83.4 Pass  

            Bottom Girt 
(T2) 

44.3 Pass  

      Guy A (T9) 95.7 Pass 
      Guy B (T1) 92.4 Pass 
      Guy C (T9) 95.7 Pass 
            Top Guy 

Pull-Off 
(T3) 

47.1 Pass  

            Torque Arm 
Top (T3) 

42.7 Pass  

      Bolt Checks 29.7 Pass 
     RATING = 97.3 Pass  

 
 

 
 Program Version 8.0.7.5 
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Geotechnical Engineering Report 
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EGSci Consulting Inc. 
 

  Engineering, Geophysics & Geosciences  

 
August 5, 2020 EGSci Project #:  20.US-KY-5040 
  
Vertical Bridge Development, LLC 
750 Park of Commerce Drive 
Suite 200 
Boca Raton, FL 33487 
 
Re:  Geotechnical Investigation  
Site:   US-KY-5040 Workman Road 
 State Route 2194 W 

Hickory, KY 42051 
 Latitude:  N36.839919 
 Longitude:  W88.675758 
 
Type of Tower:  Proposed Guyed 
 
EGSci Consulting Inc. (EGSci) is pleased to submit to Vertical Bridge Development, LLC 
(Vertical Bridge) this letter report summarizing our limited geotechnical investigation of a 
proposed telecommunications site (referenced herein as project site) in Graves County, Kentucky.  
The objective of the investigation was to conduct a subsurface exploration at the project site to 
characterize and evaluate the subsurface conditions in support of the foundation design analysis 
for a proposed telecommunications tower. 

PROJECT AND SITE DESCRIPTION 
 
The project site is located approximately 0.9 miles west of the intersection of State Route 2194 
West and U.S. Highway 45 in Hickory, Graves County, Kentucky.  At the time of this 
investigation, the project site consisted of a parcel of relatively level crop field.  Figure 1 shows 
the project site location, as indicated on the U.S. Geological Survey’s (USGS) 1996 Hickory, 
Kentucky 7.5-minute topographic quadrangle map. 

GEOTECHNICAL INVESTIGATION 
 
The geotechnical investigation was conducted on July 28, 2020 and consisted of four soil test 
borings, positioned at the proposed foundation element locations (staked by others prior to our 
investigation).  The soil test borings were advanced using a CME 45 drill rig to termination depths 
of 20 feet (B-1, B-2, and B-4) and 25 feet (B-3) below ground surface (BGS).  Groundwater 
conditions were observed in the boreholes during drilling. Soil samples were collected and 
transported to EGSci’s facility for further examination and are discarded thirty days after 
completion of fieldwork.  The approximate soil boring locations are represented on Figure 1, and 
the detailed boring logs are attached to this report. 
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Field and Laboratory Procedures 
Standard Penetration Test (SPT) Borings:  All SPT borings were performed in accordance with 
the American Society for Testing and Materials (ASTM) Standard D1586:  Standard Test Method 
for Standard Penetration Test (SPT) and Split-Barrel Sampling of Soils.  This sampling technique 
involves driving a split spoon (split-barrel) sampler into the soil using a 140-pound hammer, free 
falling 30 inches.  The number of hammer blows required to drive the sampler one foot (after an 
initial seating of six inches) is termed the N-value or penetration resistance.  The penetration 
resistance provides a general indication of soil density and/or consistency.  The boring was 
advanced using hollow stem augers.  An automatic hammer was utilized for the Standard 
Penetration Tests at the project site. 
 
Soil Classification:  The samples retrieved from the split spoon sampler were visually examined 
and classified in general accordance with the guidelines of ASTM D2487:  Standard Classification 
of Soils for Engineering Purposes (Unified Soil Classification System). 
 
Laboratory Soil Resistivity:  Laboratory soil resistivity testing was performed on one shallow soil 
sample in accordance with ASTM G57:  Standard Test Method for Field Measurement of Soil 
Resistivity Using the Wenner Four-Electrode Method.  A Miller Soilbox and Nilson 400 Soil 
Resistance Meter were utilized for this test.  The sample tested was collected from Boring B-3 at 
an approximate depth of 3 to 4 feet BGS and yielded soil resistivity of 8,850 ohms-cm. 

Subsurface Conditions 
The subsurface conditions encountered in the boring drilled at the project site are shown in detail 
on the boring log attached to this report.  Soil boundaries indicated have been inferred from the 
results of non-continuous sampling and observations of drilling resistance, which can typically 
represent transitions from one soil type to another, rather than exact planes of stratigraphic change.  
The conditions summarized in a boring log are location-specific and conditions may differ beyond 
the boring location. 
 
Groundwater was not encountered during drilling; however, many samples were observed as very 
moist to wet when classified.  Thus, perched water conditions may be present at the project site 
and should be anticipated during construction.  Seasonal fluctuations and precipitation may affect 
the groundwater and/or perched water levels at the project site.  A groundwater monitoring 
program would be required to establish long-term groundwater conditions at the project site, which 
is beyond the scope of this investigation. 
 
Regional Geology 
According to the USGS digital geologic map of the State of Kentucky, the geology of the project 
site area is characterized by the Tertiary to Quaternary Continental deposits and loess, 
undifferentiated. 

GEOTECHNICAL ANALYSIS AND RECOMMENDATIONS 
 
The geotechnical design parameters presented below are to assist in design and analysis of the 
proposed tower and ancillary structure foundation systems.  These design values are based on in-
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situ conditions observed in the soil test borings and evaluation of subsurface samples.  The 
following sections present our general design and construction recommendations. 

Ancillary Structures 
Ancillary structures (such as equipment shelters) may be constructed on shallow foundations 
bearing at or below the frost depth.  The maximum net ultimate bearing resistance for foundations 
bearing on suitable natural soils or new structural fill shall be 2.0 kips per square foot (ksf).  We 
recommend undercutting to remove any soft soil and/or topsoil layers and replacing with structural 
fill, as described in the subsequent sections.  The shelter foundation should be designed in 
accordance with the various applicable codes. 

Tower Mast Foundation 
Based on the geotechnical investigation performed by EGSci, a generalized subsurface profile was 
developed for the conditions encountered at the project site near the proposed tower center.  A 
shallow foundation system is feasible for supporting the proposed tower mast.  The recommended 
geotechnical design parameters for the proposed tower foundation system are presented in Table 
1.  The selected foundation system should be designed and constructed in accordance with the 
various applicable codes. 

Table 1:  Recommended Geotechnical Parameters for the Proposed Tower Foundation System 

From To
(feet) (feet) (Degrees) (pcf) (psf) (psf)

0 3.5 Cohesive 0 95 250 1.0 -
3.5 6 Cohesive 0 105 750 1.0 4,500
6 8.5 Cohesive 0 105 1,000 1.0 6,000

8.5 13.5 Cohesive 0 105 1,000 1.0 6,000
13.5 18.5 Cohesionless 35 125 - 3.7 15,000
18.5 25 Cohesionless 39 130 - 4.4 15,000

Coefficient 
of Passive 
Pressure

Material Type
for Analysis 

Purposes

Net 
Ultimate 
Bearing 

Rersistance

Undrained 
Shear 

Strength

Depth Total 
Unit 

Weight

Angle of 
Internal 
Friction

 
Note: Nominal bearing resistance values are provided above; the appropriate reduction factors should be 

applied per applicable design code. 

Anchor Foundations 
A generalized subsurface profile was developed for the conditions encountered near the proposed 
guyed anchor foundations at the project site.  The recommended geotechnical design parameters 
are presented in Table 2.  The selected foundation system should be designed and constructed in 
accordance with the various applicable codes. 
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Table 2:  Recommended Geotechnical Parameters for the Anchor Foundations (B-1, B-2, and B-4) 

From To
(feet) (feet) (Degrees) (pcf) (psf) (psf)

0 3.5 Cohesive 0 95 250 1.0 -
3.5 6 Cohesive 0 95 250 1.0 100
6 8.5 Cohesive 0 105 1,000 1.0 400

8.5 13.5 Cohesive 0 105 1,000 1.0 400
13.5 18.5 Cohesionless 30 115 - 3.0 475
18.5 20 Cohesionless 33 120 - 3.4 600

Material Type
for Analysis 

Purposes

Angle of 
Internal 
Friction

Total 
Unit 

Weight

Undrained 
Shear 

Strength

Coefficient 
of Passive 
Pressure

Ultimate 
Skin 

Friction

Depth

 
Note: Skin friction for depths above 3 feet BGS should be neglected.  Nominal skin friction values are 

provided above; the appropriate reduction factors should be applied per applicable design code. 

Frost Depth 
The regional design frost depth at the project site is 20 inches, which is based on values from the 
Naval Facilities Engineering Command Soil Mechanics Design Manual (NAVFAC DM 7.01), as 
reported by the Telecommunications Industry Association Structural Standard for Antenna 
Supporting Structures and Antennas (ANSI/TIA-222-G). 

Seismic Site Class 
Based on the subsurface data encountered in our boring, the International Building Code (IBC) 
Seismic Site Class is Site Class D.  The Seismic Site Class is based on average properties of 
subsurface materials to a depth of 100 feet BGS.  Because soil test borings to 100 feet were not 
performed at this site, it is necessary to estimate the Seismic Site Class based on the boring 
performed and the regional geology. 

Construction Inspection and Considerations 
In general, foundation recommendations contained in this report are contingent upon inspection 
by a geotechnical engineer or experienced designated inspector at the time of construction on a 
full-time basis.  Inspections should include observations for compliance with recommendations 
and/or testing (e.g. in-place density tests), as required.  Based on the field observations of the 
geotechnical engineer or inspector, additional recommendations may be required. 
 
The foundation excavations should be inspected and approved by a qualified geotechnical 
engineer or geotechnical inspector immediately prior to placing reinforcement steel or concrete.  
Foundation areas should be level and free of loose soil, standing water, and debris.  Loose or soft 
soils should be removed and replaced with suitable fill material.  If the foundation excavations are 
kept open for a long time, the bearing soils may be softened by water intrusion or exposure.  If 
bearing soils are softened, they must be removed and replaced before placement of concrete. 
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Additional construction considerations are as follows: 
 
• The contractor is responsible for the means and methods of construction and adhering to all 

project related safety standards such as Occupational Safety and Health Administration 
(OSHA). 

 
• For construction purposes, groundwater and/or perched water levels may vary and should be 

assumed to be shallow due to the potential for seasonal fluctuations and precipitation.  Thus, 
the contractor’s means and methods for foundation construction should consider and 
anticipate shallow water conditions. 
 

• As only minor cuts and fill will be made at the equipment building site, compaction of the 
upper soils in the building area, as well as any fill placed, is recommended to provide 
uniformity and limit settlement. 

 
• Due to the presence of silty and clayey material in the upper layers, flowable fill may be utilized 

as an alternate to structural fill.  The flowable fill should meet the requirements set in local 
specifications for similar materials. 

 
• Structural fill or general site fill necessary for site grading or backfill material should be placed 

in 8-inch thick layers, moisture conditioned, and compacted to a minimum of 98% of the 
Standard Proctor Maximum Density (the standard proctor test for the imported fill is to be 
completed by the contractor’s geotechnical/material testing engineer).  All imported fill should 
be clean soil (free of roots and debris and should contain less than 10% by dry weight passing 
#200). 

 
• A representative sample of the imported fill should be collected by the geotechnical 

engineering inspector at the time of construction for laboratory testing to evaluate the grain 
size distribution and Atterberg limit characteristics to determine if the imported fill is suitable 
for use as structural fill.  A standard proctor test must be performed on the representative 
sample of material (imported fill or on-site material deemed suitable for structural fill) to be 
used in the engineered (or structural) fill operations. 

 
• Foundations for the Ancillary Structures placed at or below frost depth on suitable natural soils 

or new structural fill compacted to at least 98% of the Standard Proctor Maximum Dry Density 
should be designed for a maximum net ultimate bearing resistance of 2.0 ksf.  We recommend 
undercutting to remove any soft soil and/or topsoil layers and replacing with structural fill, as 
described herein.  This bearing resistance is based on an allowable settlement of up to 1 inch. 

 
• We recommend that the groundwater or perched water (if encountered) be kept at least 3 feet 

below the excavation until the structure has been installed. 
 
Shallow foundations designed and constructed based on these recommendations should experience 
total settlements less than 1 inch.  Differential settlements are expected to be one-third to one-half 
of the total settlements.  Most of the total settlement should occur shortly after the dead loads are 
applied with little settlement after construction.   
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QUALIFICATION OF RECOMMENDATIONS 
 
This report is for the exclusive use of Vertical Bridge and the designers of the project described 
herein and is applicable to this project.  The conclusions and recommendations have been prepared 
by the generally accepted standards of Geotechnical Engineering practice in the State of Kentucky 
practicing under similar conditions subject to the time limits, and financial and physical constraints 
applicable to the services.  No other warranty is expressed or implied.  EGSci is not responsible 
for the conclusions, opinions and recommendations of others.  Any re-use of this document, 
particularly by third parties, without our express written permission is solely at their own risk. 
 
Environmental services and/or concerns were not included in our scope of work and have not been 
addressed in this report. 
 
The analysis and recommendations presented in this report are based on the data obtained from 
the soil borings, exploration and testing program performed at the location shown in Figure 1 and 
past experience.  Soil conditions may differ beyond those at the boring location and are not 
reflected in this report.  If variations in soil conditions become apparent during excavation, the 
recommendations and conclusions presented herein may need to be re-evaluated based on on-site 
observations.  We recommend that the contractor notify EGSci as soon as possible regarding 
variations in soil conditions from those presented herein.    
 
If the design or location of the structure presented herein changes, the recommendations and 
conclusions presented in this report will not be valid.  EGSci must review the changes and modify 
or approve the recommendations and conclusions.  
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1455 Lincoln Parkway – Suite 500 

Atlanta, GA 30346 

Source:  USGS Topographic Map 

Hickory, Kentucky; Year:  1996 

Scale:  Not to Scale 

FIGURE 1 

Source:  Google Earth Imagery 

Scale:  Not to Scale 

       Approximate Boring Location 

SITE:  US-KY-5040 Workman Road Geotechnical 
Investigation Site Location Map and 

Boring Location Plan 

Note: Boring locations were staked, by others, prior to EGSci’s field investigation.  Site features below are 
for reference only, should be considered approximate, and have not been surveyed by EGSci. 

750 Park of Commerce Drive; Suite 200 
Boca Raton, Florida 33487 



KEY TO SOIL CLASSIFICATION 

 

 

TERMS AND DESCRIPTIONS 
 

Soil Description Range of Proportion 

Trace 0 – 5 % 

Little 5 – 12 % 

Some 12 - 30 % 

And 30 – 50 % 

 

 

 

 

Relative Density of 

Cohesionless Soils SPT N-value 

  

Very Loose 0 to 4 

Loose 4 to 10 

Compact 10 to 30 

Dense 30 to 50 

Very Dense Over 50 

 

 

 

 
Consistency of 

Cohesive Soils 

Undrained Shear 

Strength (psf) 

Very soft Less than 250 

Soft 250 to 500 

Firm 500 to 1,000 

Stiff 1,000 to 2,000 

Very stiff 2,000 to 4,000 

Hard Over 4,000 

 

 

SAMPLE TYPES 

 
AS Auger Sample 

DO Drive Open 

DS Denison sample 

PS Pitcher sample 

RC Rock core 

TO Thin-walled, open 

TP Thin-walled, piston 

WS Wash sample 

 

SOIL TESTS 

 
Moisture Content M 

Atterberg Limits A 

Grain Size G 

Unconfined Compression U 

Triaxial Shear (UU,CU,CD) T 

Direct Shear D 

Organic O 

pH PH 

Permeability P 

Consolidation C 

Specific Gravity SG 

Compaction Com 

Pinhole Dispersion PD 

 

PENETRATION RESISTANCE 
 

Standard Penetration Resistance (ASTM 

D1586) “N” = the number of blows 

required to drive a 2 inch OD split spoon 

sampler one foot using a 140 lb. hammer 

falling 30 inches.

GW W ell-graded Gravels

GP Poorly-graded Gravels

GM Gravel and Silt M ixtures

GC Gravel and Clay M ixtures

SW W ell-graded Sands

SP Poorly-graded Sands

SM Sand and Silt M ixtures

SC Sand and Clay M ixtures

CL Low-plasticity Clays

M L Non-plastic and Low-Plasticity Silts

ORGANIC
OL

Non-plastic and Low-Plasticity Organic Clays

Non-plastic and Low-Plasticity Organic Silts 

CH High-plasticity Clays

M H High-plasticity Silts

ORGANIC OH High-plasticity Organic Silts and Clays

HIGHLY ORGANIC SOILS PT Peat

COARSE-GRAINED SOILS

M ore than 50%  retained on the 

No. 200 sieve

Soil Classification 

Generalized Group Descriptions

CLEAN GRAVELS

Less than 5%  fines

GRAVELS W ITH FINES

M ore than 12%  fines

CLEAN SANDS

Less than 5%  fines

Criteria for Assigning Group Symbols and Names

Unified Soil Classification System

Primarily organic matter, dark in color, and

organic odor

FINE-GRAINED SOILS

50%  or more passes the No. 200 

sieve

SILTS AND CLAYS

Liquid limit 

less than 50

SILTS AND CLAYS

Liquid limit greater than 

50

INORGANIC

INORGANIC

SANDS W ITH FINES

M ore than 12%  fines

GRAVELS

M ore than 50%

of coarse fraction retained 

on No.4 Sieve

SANDS

50%  or more of coarse 

fraction passes No.4 Sieve

 



PROJECT: US-KY-5040 Workman Road

PROJECT LOCATION: State Route 2194 W; Hickory, KY 42051

CLIENT: Vertical Bridge

LOG OF BORING B-1

DRILLING DATE: 7/28/2020

DRILLING METHOD: Hollow Stem Auger 

DRILL RIG: CME 45 with Automatic Hammer

U
S

C
S

CH

CL-CH

CL

SW-SC

SM-SC

NOTES

Groundwater was not encountered 
during drilling.
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MATERIAL DESCRIPTION

Topsoil

Moist, stiff, gray, brown, and light brown, 
medium to high plasticity Silty CLAY, with 
trace fine to medium Sand.

Slightly moist to moist, stiff, tan and gray, 
medium plasticity Silty CLAY, with trace fine 
to coarse Sand.

Moist, stiff, brown, fine to medium Sandy, 
low plasticity Silty CLAY, with trace 
Gravel-sized Noduli.

Moist, dense, orange-brown, fine to coarse 
Gravelly SAND with little Fines, and some 
pockets of brown, Clayey, fine to coarse 
Sand.

Moist, dense, orange-brown and brown, 
Silty fine to medium SAND, with some 
layers of Clayey and Silty fine to medium 
Sand.

Boring terminated at 20 ft. BGS.
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SHEET 1 of 1

EGSci Consulting Inc.



PROJECT: US-KY-5040 Workman Road

PROJECT LOCATION: State Route 2194 W; Hickory, KY 42051

CLIENT: Vertical Bridge

LOG OF BORING B-2

DRILLING DATE: 7/28/2020

DRILLING METHOD: Hollow Stem Auger 

DRILL RIG: CME 45 with Automatic Hammer

U
S

C
S

CL-CH

CL

CH

GC

SM-SC

NOTES

Groundwater was not encountered 
during drilling.
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MATERIAL DESCRIPTION

Topsoil

Very moist to wet, firm, gray and brown, 
medium plasticity Silty CLAY, with little fine 
to coarse Sand.

S2: soft, with little fine Gravel-sized Noduli

Moist, stiff to very stiff, gray-brown, fine to 
meidum Sandy, low plasticity Silty CLAY, 
with some fine Gravel.

Moist, very stiff, gray, tan, and brown, 
medium to high plasticity CLAY, with trace  
fine to coarse Sand, and trace fine Gravel.

Moist, compact, gray, light brown, and tan, 
fine to coarse GRAVEL, with some fine to 
coarse Sandy, medium plasticity Silty Clay.

Very moist, compact, grayish-orange, Silty 
and Clayey, fine to medium SAND, with 
trace fine Gravel.

Boring terminated at 20 ft. BGS.
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PROJECT: US-KY-5040 Workman Road

PROJECT LOCATION: State Route 2194 W; Hickory, KY 42051

CLIENT: Vertical Bridge

LOG OF BORING B-3

DRILLING DATE: 7/28/2020

DRILLING METHOD: Hollow Stem Auger 

DRILL RIG: CME 45 with Automatic Hammer

U
S

C
S

CL-CH

CL

CL-CH

GC

SP-SC

NOTES

Groundwater was not encountered 
during drilling.
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MATERIAL DESCRIPTION

Topsoil

Moist, firm, brown-gray and brown, medium 
plasticity Silty CLAY, with little to trace fine 
to coarse Sand, and trace fine Gravel-sized 
Noduli.

Moist, firm to stiff, brown-gray and brown, 
low to medium plasticity Silty CLAY, with 
some fine to coarse Sand, and trace fine 
Gravel-sized Noduli.


Moist, stiff, light brown and gray, fine to 
coarse Gravelly and Sandy, medium 
plasticity Silty CLAY.

Moist, compact, purple-gray and light 
brown, fine to coarse GRAVEL, with some 
Clayey fine to coarse Sand.

Very moist, dense, gray and light brown, 
fine to medium SAND, with little Fines, trace 
coarse Sand, trace fine Gravel, and little 
pockets of Clayey fine to coarse Sand.

S7:  very moist to wet, no pockets of Clayey 
fine to coarse Sand.

Boring terminated at 25 ft. BGS.

N
-V

A
LU

E
 (

bp
f)



(u

nc
or

re
ct

ed
)

6

6

10

10

27

40

36

D
E

P
T

H



(f
ee

t)

0

5

10

15

20

25

0.2

3.5

8.5

13.5

18.5

23.5

N
U

M
B

E
R

1

2

3

4

5

6

7

SPT BLOWS 
per 6 inches 

or ROCK 
CORE REC. 

and RQD

3-3-3

2-3-3

4-5-5

4-5-5

7-12-15

9-17-23

8-14-22

SHEET 1 of 1

EGSci Consulting Inc.



PROJECT: US-KY-5040 Workman Road

PROJECT LOCATION: State Route 2194 W; Hickory, KY 42051

CLIENT: Vertical Bridge

LOG OF BORING B-4

DRILLING DATE: 7/28/2020

DRILLING METHOD: Hollow Stem Auger 

DRILL RIG: CME 45 with Automatic Hammer

U
S

C
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CL-CH
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CL-CH

SW

SM

NOTES

Groundwater was not encountered 
during drilling.
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MATERIAL DESCRIPTION

Topsoil

Very moist, soft to firm, gray-brown, medium 
plasticity Silty CLAY, with little fine to coarse 
Sand, and trace fine Gravel.

Slightly moist to moist, stiff, gray-brown, low 
plasticity Silty CLAY, with little fine Sand, 
and little fine Gravel-sized Noduli.

S3: light brown, no Gravel-sized Noduli

Slightly moist to moist, stiff, gray and light 
brown, medium plasticity Silty CLAY, with 
some fine to medium Sand, and little fine to 
coarse Gravel.

Very moist, dense, purple-gray and light 
brown, fine to coarse SAND and fine to 
coarse GRAVEL, with little Fines.

Very moist to wet, dense, yellow-brown and 
brown, Silty fine to medium SAND, with little 
pockets of light orange, Silty and Clayey 
fine to medium Sand.

Boring terminated at 20 ft. BGS.
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Exhibit F 
Competing Utilities List 











 

 

 

 

 

 

 

 

 

 

 

 

Exhibit G 
FAA Determination of No Hazard to Air Navigation 

    KAZC Approval Letter 



Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177

Aeronautical Study No.
2020-ASO-9879-OE

Page 1 of 5

Issued Date: 04/27/2020

Richard Hickey
Vertical Bridge Development, LLC
750 Park of Commerce Drive
Suite 200
Boca Raton, FL 33487

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Antenna Tower US-KY-5040 Workman Road
Location: Hickory, KY
Latitude: 36-50-23.71N NAD 83
Longitude: 88-40-32.73W
Heights: 428 feet site elevation (SE)

320 feet above ground level (AGL)
748 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 2, Obstruction Marking and Lighting, a med-dual system - Chapters 4,8(M-
Dual),&12.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)

This determination expires on 10/27/2021 unless:

(a) the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.

(b) extended, revised, or terminated by the issuing office.
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(c) the construction is subject to the licensing authority of the Federal Communications Commission
(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates, heights,
frequency(ies) and power. Any changes in coordinates, heights, and frequencies or use of greater power, except
those frequencies specified in the Colo Void Clause Coalition; Antenna System Co-Location; Voluntary Best
Practices, effective 21 Nov 2007, will void this determination. Any future construction or alteration, including
increase to heights, power, or the addition of other transmitters, requires separate notice to the FAA.This
determination includes all previously filed frequencies and power for this structure.

If construction or alteration is dismantled or destroyed, you must submit notice to the FAA within 5 days after
the construction or alteration is dismantled or destroyed.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

A copy of this determination will be forwarded to the Federal Communications Commission (FCC) because the
structure is subject to their licensing authority.

If we can be of further assistance, please contact our office at (718) 553-2611, or angelique.eersteling@faa.gov.
On any future correspondence concerning this matter, please refer to Aeronautical Study Number 2020-
ASO-9879-OE.

Signature Control No: 435808824-437774840 ( DNE )
Angelique Eersteling
Technician

Attachment(s)
Frequency Data
Map(s)

cc: FCC
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Frequency Data for ASN 2020-ASO-9879-OE

LOW
FREQUENCY

HIGH
FREQUENCY

FREQUENCY
UNIT ERP

ERP
UNIT

6 7 GHz 55 dBW
6 7 GHz 42 dBW
10 11.7 GHz 55 dBW
10 11.7 GHz 42 dBW

17.7 19.7 GHz 55 dBW
17.7 19.7 GHz 42 dBW
21.2 23.6 GHz 55 dBW
21.2 23.6 GHz 42 dBW
614 698 MHz 1000 W
614 698 MHz 2000 W
698 806 MHz 1000 W
806 901 MHz 500 W
806 824 MHz 500 W
824 849 MHz 500 W
851 866 MHz 500 W
869 894 MHz 500 W
896 901 MHz 500 W
901 902 MHz 7 W
929 932 MHz 3500 W
930 931 MHz 3500 W
931 932 MHz 3500 W
932 932.5 MHz 17 dBW
935 940 MHz 1000 W
940 941 MHz 3500 W
1670 1675 MHz 500 W
1710 1755 MHz 500 W
1850 1910 MHz 1640 W
1850 1990 MHz 1640 W
1930 1990 MHz 1640 W
1990 2025 MHz 500 W
2110 2200 MHz 500 W
2305 2360 MHz 2000 W
2305 2310 MHz 2000 W
2345 2360 MHz 2000 W
2496 2690 MHz 500 W
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Verified Map for ASN 2020-ASO-9879-OE
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TOPO Map for ASN 2020-ASO-9879-OE



KENTUCKY AIRPORT ZONING COMMISSION 
ANDY BESHEAR  Office of Audits, 200 Mero Street, 4th floor 
Governor Frankfort, KY 40622 

www.transportation.ky.gov 
 502-782-4043
 

APPROVAL OF APPLICATION 

August 13, 2020 

APPLICANT 
Vertical Bridge Development, LLC 
Todd Briggs 
750 Park of Commerce Dr.  
Boca Raton, FL  33487 

SUBJECT:  AS-GRAVES-M25-2020-093 

STRUCTURE: Antenna Tower 
LOCATION: Hickory, KY 
COORDINATES: 36° 50' 23.71" N / 88° 40' 32.73" W 
HEIGHT: 320'' AGL/738'' AMSL 

The Kentucky Airport Zoning Commission has approved your application for a permit to construct 
320'' AGL/738'' AMSL Antenna Tower near Hickory, KY 36° 50' 23.71" N / 88° 40' 32.73" W. 

This permit is valid for a period of 18 Month(s) from its date of issuance.  If construction is not 
completed within said 18-Month period, this permit shall lapse and be void, and no work shall be 
performed without the issuance of a new permit. 

Dual - Red & Medium Intensity White Obstruction Lighting Required 

Randall S. Royer 
Randall S. Royer, Executive Director 
Office of Audits 
Acting Administrator  
Randall.Royer@ky.gov 
Jason.Salazar-Munoz@ky.gov 

mailto:Randall.Royer@ky.gov
mailto:Jason.Salazar-Munoz@ky.gov


 

 

 

 

 

 

 

 

 

 

 

 

Exhibit H 
FCC Documentation 



9/15/2020 ULS License - 700 MHz Lower Band (Blocks C, D) License - WPYZ907 - New Cingular Wireless PCS, LLC

https://wireless2.fcc.gov/UlsApp/UlsSearch/license.jsp?licKey=2566734&printable 1/2

ULS License

700 MHz Lower Band (Blocks C, D) License - WPYZ907 - New Cingular
Wireless PCS, LLC

Call Sign WPYZ907  Radio Service WZ - 700 MHz Lower Band
(Blocks C, D)

Status Active Auth Type Regular 

Rural Service Provider Bidding Credit

Is the Applicant seeking a Rural Service Provider (RSP)
bidding credit?

 

 

Reserved Spectrum

Reserved Spectrum  

 

Market

Market CMA443  - Kentucky 1 - Fulton Channel Block C    

Submarket 0 Associated
Frequencies
(MHz)

000710.00000000-
000716.00000000 
000740.00000000-
000746.00000000 
 

Dates

Grant 07/25/2019 Expiration 06/13/2029 

Effective 07/25/2019 Cancellation  

Buildout Deadlines

1st 06/13/2019  2nd  

Notification Dates

1st 09/13/2018  2nd 09/13/2018  

 

Licensee

FRN 0003291192  Type Limited Liability Company  

Licensee

New Cingular Wireless PCS, LLC
208 S Akard St.
Dallas, TX 75202 
ATTN Cecil J Mathew

P:(855)699-7073 
F:(214)746-6410 
E:FCCMW@att.com 
 

 

Contact

AT&T Mobility LLC
Cecil J Mathew 
208 S Akard St.
Dallas, TX 75202

P:(855)699-7073 
F:(214)746-6410 
E:FCCMW@att.com 
 

 

Ownership and Qualifications

Radio Service Type Fixed, Mobile, Radio Location  

Regulatory Status Common Carrier  Interconnected Yes  



9/15/2020 ULS License - 700 MHz Lower Band (Blocks A, B & E) License - WQIZ370 - New Cingular Wireless PCS, LLC

https://wireless2.fcc.gov/UlsApp/UlsSearch/license.jsp?licKey=3024905&printable 1/2

ULS License

700 MHz Lower Band (Blocks A, B & E) License - WQIZ370 - New
Cingular Wireless PCS, LLC

Call Sign WQIZ370  Radio Service WY - 700 MHz Lower Band
(Blocks A, B & E)

Status Active Auth Type Regular 

Rural Service Provider Bidding Credit

Is the Applicant seeking a Rural Service Provider (RSP)
bidding credit?

 

 

Reserved Spectrum

Reserved Spectrum  

 

Market

Market CMA443  - Kentucky 1 - Fulton Channel Block B    

Submarket 0 Associated
Frequencies
(MHz)

000704.00000000-
000710.00000000 
000734.00000000-
000740.00000000 
 

Dates

Grant 08/02/2019 Expiration 06/13/2029 

Effective 08/02/2019 Cancellation  

Buildout Deadlines

1st 12/13/2016  2nd 06/13/2019  

Notification Dates

1st 09/27/2013  2nd 03/18/2019  

 

Licensee

FRN 0003291192  Type Limited Liability Company  

Licensee

New Cingular Wireless PCS, LLC
208 S Akard St.,
Dallas, TX 75202 
ATTN Cecil J. Mathew

P:(855)699-7073 
F:(214)746-6410 
E:FCCMW@att.com 
 

 

Contact

AT&T Mobility LLC
Cecil J Mathew 
208 S Akard St., RM 1015
Dallas, TX 75202

P:(855)699-7073 
F:(214)746-6410 
E:FCCMW@att.com 
 

 

Ownership and Qualifications

Radio Service Type Fixed, Mobile  

Regulatory Status Common Carrier  Interconnected Yes  



9/15/2020 ULS License - Wireless Communications Service License - KNLB283 - New Cingular Wireless PCS, LLC

https://wireless2.fcc.gov/UlsApp/UlsSearch/license.jsp?licKey=8835&printable 1/2

ULS License

Wireless Communications Service License - KNLB283 - New Cingular
Wireless PCS, LLC

Call Sign KNLB283  Radio Service WS - Wireless Communications
Service

Status Active Auth Type Regular 

Rural Service Provider Bidding Credit

Is the Applicant seeking a Rural Service Provider (RSP)
bidding credit?

 

 

Reserved Spectrum

Reserved Spectrum  

 

Market

Market MEA026  - Memphis-Jackson Channel Block A    

Submarket 0 Associated
Frequencies
(MHz)

002305.00000000-
002310.00000000 
002350.00000000-
002355.00000000 
 

Dates

Grant 02/07/2020 Expiration 07/21/2027 

Effective 02/07/2020 Cancellation  

Buildout Deadlines

1st 03/13/2017  2nd 09/13/2019  

Notification Dates

1st 02/27/2017  2nd 08/13/2019  

 

Licensee

FRN 0003291192  Type Limited Liability Company  

Licensee

New Cingular Wireless PCS, LLC
208 S. Akard St., RM 1016
Dallas, TX 75202 
ATTN Leslie A. Wilson

P:(855)699-7073 
F:(214)746-6410 
E:FCCMW@att.com 
 

 

Contact

AT&T Mobility LLC
Michael P Goggin 
1120 20th Street, NW, Suite 1000
Washington, DC 20036

P:(202)457-2055 
F:(202)457-3073 
E:michael.p.goggin@att.com 
 

 

Ownership and Qualifications

Radio Service Type  

Regulatory Status  Interconnected  



9/15/2020 ULS License - AWS (1710-1755 MHz and 2110-2155 MHz) License - WQGD759 - New Cingular Wireless PCS, LLC

https://wireless2.fcc.gov/UlsApp/UlsSearch/license.jsp?licKey=2867904&printable 1/2

ULS License

AWS (1710-1755 MHz and 2110-2155 MHz) License - WQGD759 - New
Cingular Wireless PCS, LLC

Call Sign WQGD759  Radio Service AW - AWS (1710-1755 MHz and
2110-2155 MHz)

Status Active Auth Type Regular 

Rural Service Provider Bidding Credit

Is the Applicant seeking a Rural Service Provider (RSP)
bidding credit?

 

 

Reserved Spectrum

Reserved Spectrum  

 

Market

Market BEA073  - Memphis, TN-AR-MS-KY Channel Block C    

Submarket 0 Associated
Frequencies
(MHz)

001730.00000000-
001735.00000000 
002130.00000000-
002135.00000000 
 

Dates

Grant 12/18/2006 Expiration 12/18/2021 

Effective 08/31/2018 Cancellation  

Buildout Deadlines

1st  2nd  

Notification Dates

1st  2nd  

 

Licensee

FRN 0003291192  Type Limited Liability Company  

Licensee

New Cingular Wireless PCS, LLC
208 S Akard St., RM 1015
Dallas, TX 75202 
ATTN Cecil J Mathew

P:(855)699-7073 
F:(214)746-6410 
E:FCCMW@att.com 
 

 

Contact

AT&T Mobility LLC
Cecil J Mathew 
208 S Akard St., RM 1015
Dallas, TX 75202
ATTN Michael P. Goggin

P:(855)699-7073 
F:(214)746-6410 
E:FCCMW@att.com 
 

 

Ownership and Qualifications

Radio Service Type Mobile  

Regulatory Status Common Carrier  Interconnected Yes  



9/15/2020 ULS License - AWS (1710-1755 MHz and 2110-2155 MHz) License - WQGD606 - New Cingular Wireless PCS, LLC

https://wireless2.fcc.gov/UlsApp/UlsSearch/license.jsp?licKey=2867751&printable 1/2

ULS License

AWS (1710-1755 MHz and 2110-2155 MHz) License - WQGD606 - New
Cingular Wireless PCS, LLC

Call Sign WQGD606  Radio Service AW - AWS (1710-1755 MHz and
2110-2155 MHz)

Status Active Auth Type Regular 

Rural Service Provider Bidding Credit

Is the Applicant seeking a Rural Service Provider (RSP)
bidding credit?

 

 

Reserved Spectrum

Reserved Spectrum  

 

Market

Market BEA072  - Paducah, KY-IL Channel Block C    

Submarket 0 Associated
Frequencies
(MHz)

001730.00000000-
001735.00000000 
002130.00000000-
002135.00000000 
 

Dates

Grant 12/18/2006 Expiration 12/18/2021 

Effective 02/20/2019 Cancellation  

Buildout Deadlines

1st  2nd  

Notification Dates

1st  2nd  

 

Licensee

FRN 0003291192  Type Limited Liability Company  

Licensee

New Cingular Wireless PCS, LLC
208 S Akard St. RM 1015
Dallas, TX 75202 
ATTN Cecil J Mathew

P:(855)699-7073 
F:(214)746-6410 
E:FCCMW@att.com 
 

 

Contact

AT&T Mobility LLC
Cecil J Mathew 
208 S Akard St., RM 1015
Dallas, TX 75202
ATTN Michael P. Goggin

P:(855)699-7073 
F:(214)746-6410 
E:FCCMW@att.com 
 

 

Ownership and Qualifications

Radio Service Type Fixed, Mobile  

Regulatory Status Non-Common Interconnected No  



9/15/2020 ULS License - AWS (1710-1755 MHz and 2110-2155 MHz) License - WQGD472 - New Cingular Wireless PCS, LLC

https://wireless2.fcc.gov/UlsApp/UlsSearch/license.jsp?licKey=2867617&printable 1/2

ULS License

AWS (1710-1755 MHz and 2110-2155 MHz) License - WQGD472 - New
Cingular Wireless PCS, LLC

Call Sign WQGD472  Radio Service AW - AWS (1710-1755 MHz and
2110-2155 MHz)

Status Active Auth Type Regular 

Rural Service Provider Bidding Credit

Is the Applicant seeking a Rural Service Provider (RSP)
bidding credit?

 

 

Reserved Spectrum

Reserved Spectrum  

 

Market

Market CMA443  - Kentucky 1 - Fulton Channel Block A    

Submarket 0 Associated
Frequencies
(MHz)

001710.00000000-
001720.00000000 
002110.00000000-
002120.00000000 
 

Dates

Grant 12/18/2006 Expiration 12/18/2021 

Effective 08/31/2018 Cancellation  

Buildout Deadlines

1st  2nd  

Notification Dates

1st  2nd  

 

Licensee

FRN 0003291192  Type Limited Liability Company  

Licensee

New Cingular Wireless PCS, LLC
208 S Akard St., RM 1015
Dallas, TX 75202 
ATTN Cecil J Mathew

P:(855)699-7073 
F:(214)746-6410 
E:FCCMW@att.com 
 

 

Contact

AT&T Mobility LLC
Cecil J Mathew 
208 S Akard St., RM 1015
Dallas, TX 75202
ATTN Michael P. Goggin

P:(855)699-7073 
F:(214)746-6410 
E:FCCMW@att.com 
 

 

Ownership and Qualifications

Radio Service Type Fixed, Mobile  

Regulatory Status Common Carrier, Interconnected Yes  



9/15/2020 ULS License - Wireless Communications Service License - KNLB235 - New Cingular Wireless PCS, LLC

https://wireless2.fcc.gov/UlsApp/UlsSearch/license.jsp?licKey=8787&printable 1/2

ULS License

Wireless Communications Service License - KNLB235 - New Cingular
Wireless PCS, LLC

Call Sign KNLB235  Radio Service WS - Wireless Communications
Service

Status Active Auth Type Regular 

Rural Service Provider Bidding Credit

Is the Applicant seeking a Rural Service Provider (RSP)
bidding credit?

 

 

Reserved Spectrum

Reserved Spectrum  

 

Market

Market MEA026  - Memphis-Jackson Channel Block B    

Submarket 0 Associated
Frequencies
(MHz)

002310.00000000-
002315.00000000 
002355.00000000-
002360.00000000 
 

Dates

Grant 02/07/2020 Expiration 07/21/2027 

Effective 02/07/2020 Cancellation  

Buildout Deadlines

1st 03/13/2017  2nd 09/13/2019  

Notification Dates

1st 02/27/2017  2nd 08/12/2019  

 

Licensee

FRN 0003291192  Type Limited Liability Company  

Licensee

New Cingular Wireless PCS, LLC
208 S. Akard St., RM 1016
Dallas, TX 75202 
ATTN Leslie A. Wilson

P:(855)699-7073 
F:(214)746-6410 
E:FCCMW@att.com 
 

 

Contact

AT&T Mobility LLC

1120 20th Street, NW, Suite 1000
Washington, DC 20036
ATTN Michael P. Goggin

P:(202)457-2055 
F:(202)457-3073 
E:michael.p.goggin@att.com 
 

 

Ownership and Qualifications

Radio Service Type Fixed, Mobile  

Regulatory Status Non-Common Interconnected No  



 

 

 

 

 

 

 

 

 

 

 

 

Exhibit I 
Directions to Site 

Copy of Lease Agreement 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Directions to Proposed Site from County Seat (101 East South Street, Mayfield): 
Proceed West on E. South Street approximately 167 feet to S. 7th Street, turn right onto S. 7th Street and proceed on US-45 (North Paducah Road) 
for approximately 7 miles to State Route 2194W, turn left onto State Route 2194W and proceed approximately 0.9 mile to proposed site on left. 
Prepared by: Todd Briggs (844) 331-3402 







































































 

 

 

 

 

 

 

 

 

 

 

 

Exhibit J 
Notification Listing 

Abutter’s Map 
Copy of Property Owner Notices 



Carl & Syndal Jones 

842 State Route 2194W 

Hickory, KY 42051 

 

Will, Anthony & Melissa Whitenton 

696 State Route 2194W 

Hickory, KY 42051 

 

Heather Elliot 

664 State Route 2194W 

Hickory, KY 42051 

 

Sammy L. Workman, Betty Whitlow & Wayne Courtney 

131 Workman Road 

Hickory, KY 42051 

 

Elvis Zeak & Judy C. Rambo 

1882 State Route 2194W 

Hickory, KY 42051 



STATE ROUTE 2194 W

SCALE: 1"=150'
AERIAL SITE PLAN

A-1
1

SCALE BASED ON 11"x17" ONLY

GRAPHIC SCALE

WORKMAN
KY-5040

1882 STATE ROUTE 2194 W
HICKORY, KY 42051
GRAVES COUNTY

RRJ RRJ

140064062

verticalbridge

DAVID M. FRANKLIN,  PE

A-1

AERIAL
SITE PLAN













 

 

 

 

 

 

 

 

 

 

 

 

Exhibit K 
Copy of County Judge Executive Notice 



BRIGGS LAW 0FFICEJl PSC 
10200 Forest Green Boulevard I Suite 112 I Louisville, Kentucky 40223 

[884] 331-3402 main I [502] 468-3751 mobile I todd@briggslawoffice.net 

TOlDllD R. 18JRlIGGS 
also admitted in Colorado 

Via USPS Certified Mail - Return Receipt Requested 

Honorable Jesse Perry 
Graves County Judge Executive 
101 East South Street 
Mayfield, KY 42066 

RE: Notice of Proposal to Construct Wireless Communications Facility 
Kentucky Public Service Commission--Case No. 2020-00270 

Dear Judge Perry: 

Vertical Bridge Development, LLC and New Cingular Wireless PCS, LLC dba AT&T 
Mobility ("Applicant") are applying to the Kentucky Public Service Commission (the 
"Commission") for a Certificate of Public Convenience and Necessity to construct and operate a 
new wireless communications facility to be located at State Route 2194 W, Hickory, Graves 
County, Kentucky 42051 (36° 50' 23.71 North latitude 88° 40' 32.73" West longitude). A map 
showing the location is attached. The proposed facility will include a guyed tower, plus related 
ground facilities. 

You have a right to submit comments regarding the proposed construction to the 
Commission or to request intervention in the Commission's proceedings on this application. 

Your comments and request for intervention should be addressed to: Kentucky Public 
Service Commission, Executive Director, 211 Sower Boulevard, P.O. Box 615, Frankfort, 
Kentucky 40602. Please refer to case number 2020-00270 in any correspondence. 

~L~ 
Todd R. Briggs 
Counsel for Applicant 

Enclosure 



 

 

 

 

 

 

 

 

 

 

 

 

Exhibit L 
Copy of Posted Notices 



PUBLIC NOTICE
Vertical Bridge Development, LLC

& New Cingular Wireless PCS, LLC
dba AT&T Mobility proposes

to construct a telecommunications

on this site.  If you have
any questions please contact:

Please refer to Commission’s

in your correspondence.
Case #2020-00270

10200 Forest Green Blvd.
Suite 112
Louisville, KY 40223
(844) 331-3402

Executive Director
Public Service Commission
211 Sower Boulevard
P.O. Box 615
Frankfort, KY 40602

or

TOWER



PUBLIC NOTICE
Vertical Bridge Development, LLC

& New Cingular Wireless PCS, LLC
dba AT&T Mobility proposes

to construct a telecommunications

near this site.  If you have
any questions please contact:

Please refer to Commission’s

in your correspondence.
Case #2020-00270

10200 Forest Green Blvd.
Suite 112
Louisville, KY 40223
(844) 331-3402

Executive Director
Public Service Commission
211 Sower Boulevard
P.O. Box 615
Frankfort, KY 40602

or

TOWER



 

 

 

 

 

 

 

 

 

 

 

 

Exhibit M 
Map of Search Area 



Search Area (KY-5040 Workman) 
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