


















_________________________________________________________________________________

2002 Production Drive, Apex, NC 27539            Ph: (888) 321-6167    Fax: (919) 321-1768            operations@verticalsolutions-inc.com

June 28, 2013 

Subject:    Rigorous Structural Analysis 

Carrier Designation   AT&T, Reconfiguration  
Site Number: CT-46138-A-01 

     Site Name: Torrington/ OandG Ind. Inc. 

SBA Designation   Site Number: CT46138-A 
     Site Name: Torrington/Oandg Ind Inc 

Engineering Firm Designation  Vertical Solutions Project: 130499, Revision 0

Site Data    Lot 5 Burr Mountain Road, Torrington, Litchfield Co., CT 06790 
     Latitude: N41° 52' 23.70"±; Longitude: W073° 05' 18.30"± 
     Elevation: 1045 ft±,  

195-ft Self Supporting Pole Structure (Monopole) 

Dear Mr. Lyerly,

To your request, we present our structural analysis. 

Our work indicates that with the proposed appurtenance configuration, the tower and foundation will satisfy the 
structural strength requirements of ANSI/TIA-222-F-1996, Structural Standard for Steel Antenna Towers and 
Antenna Supporting Structures (industry standard) and the 2005 Connecticut Building Code (local building code) 
for:

80-mph fastest mile basic wind speed  
69-mph fastest mile basic wind speed with 1/2” radial ice 

All equipment and modifications proposed in this report shall be installed in accordance with the attached drawings 
for the determined available structural capacity to be effective. 

We trust you find our work satisfactory.  Please do not hesitate to call should you have any questions. 

Sincerely,  

Kingsley C. Igboanugo, P.E. Michael L. Lassiter, S.E., P.E., C.W.I.
Civil Engineer       Structural Engineer, Civil Engineer, Certified Weld Inspector 
        & President 
Reviewed by: JHW       CT License No.: 25064 

Mr. Dwayne Lyerly 
SBA Communications Corporation 
5900 Broken Sound Parkway NW 
Boca Raton, FL 33487 
(919) 557-0555

Vertical Solutions, Inc. 
PO Box 579 
Holly Springs, NC 27540 
(888) 321-6167 
operations@verticalsolutions-inc.com

PASS
(Shaft, 100% capacity)

06/28/2013
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Table 1: Existing, Proposed and Reserved Appurtenance Configuration 
Elevation 
(AGL, ft) 

Carrier Mount Equipment Coax Location1 

191’ 6” 
Sprint/Nextel 

(NV) 

(3) Stand Off 
Arms 

(6) 76" x 14" x 7" Panels 
(12) RRUs 24" x 13" x 7" (60 lbs) 

(3) RRU Filters 24" x 13" x 7" (53 lbs) 
(12) Combiners 12" x 6" x 2" (10 lbs) 

(1) GPS 

(4) 1 5/8 
(1) 1/2 

Outside 
189’ 6” 

MC-551050 
(Ring Mount) 

185 Verizon 
Low Profile 

Platform 

(3) Antel BXA-70063/6CF_2 
(3) Antel BXA-171063/8BF_2 

(6) Antel LPA-80063/4CF 
(6) FD9R6004/2C-3L 

(12) 1 5/8 Inside 

175 AT&T 
Low Profile 

Platform 

(6) Powerwave 7770 
(12) Powerwave LGP214012 

(6) Powerwave 7020 
(12) 1 5/8 Inside 

(3) KMW AM-X-CD-16-65-00T-RET 
(6) Ericsson RRUS11 

(1) Raycap DC6-48-60-18-8F 

(1) 7/16 
Fiber3 

(2) 3/4 DC 
Power3 

Outside 

161 Sprint/Nextel 
Low Profile 

Platform 
(12) Andrew DB846G90A-XY (12) 1 5/8 Inside 

155 
T-Mobile 

(Reserved) 
(3) T-Arms 

(9) RFS APX16PV-16PVL-E 
(6) TMAs 

(18) 1 5/8 Inside 

145 Pocket Flush (3) RFS APXV18-206517S-C (6) 1 5/8 Inside 

116’ 6” 

Fire Department (3) Side Arms 

(1) 14' Omni (1) 1/2 Inside 

115’ 6” (1) 12' Omni (1) 1/2 Inside 

111’ 6” (1) 4' Omni (1) 1/2 Inside 

70’ 6” 
Sprint/Nextel (1) Side Arm (1) GPS (1) 1/2 Inside 

AT&T (1) Side Arm (1) GPS (1) 1/2 Inside 
1 – See QP-P layout for details. 
2 – TMAs mounted behind existing antennas.  
3 – Coax to be placed inside (1) 3” conduit.  
 

Table 2: Tower Structure Results, Percent Capacity Utilized 

Elevation (ft) Shaft Result Connections Result 
196 to 165.25 50 O. K.  - - 

165.25 to 123.58 98 O. K. - - 
123.58 to 84 99 O. K. - - 
84 to 45.42 100 O. K. - - 
45.42 to 0 91 O. K. 89 O. K. 

 

Table 3: Foundation Results, Percent Capacity Utilized 

Component Design  Analysis  
Percent 
Utilized 

Result 

Bearing (psi) 12,000 3153 26 O. K. 
Overturning (kip-ft) 7881 6976 89 O. K. 
Pad Bending (kip-ft) 7348 6775 92 O. K. 

Sliding (kip) 123 52 43 O. K. 
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ASSUMPTIONS 
 
This rigorous structural analysis is based on the theoretical capacity of the members and is not a condition 
assessment of the tower. This analysis is from information supplied, and therefore, its results are based on and are 
as accurate as that supplied data. Vertical Solutions, Inc. (“VSI”) has made no independent determination, nor is it 
required to, of its accuracy.  The following assumptions were made for this structural analysis. 
 

1. The tower member sizes and shapes are considered accurate as supplied. The material grade is as per 
data supplied and/or as assumed based on industry standards. 
2. The antenna configuration is as supplied and/or as modeled in the analysis. It is assumed to be complete 
and accurate. All antennas, mounts, coax and waveguides are assumed to be properly installed and 
supported as per manufacturer requirements. 
3. Some assumptions are made regarding antennas and mount sizes and their projected areas based on best 
interpretation of data supplied and of best knowledge of antenna type and industry practice. 
4. All mounts, if applicable, are considered adequate to support the loading. No actual analysis of the 
mount(s) is performed. This analysis is limited to analyzing the tower only. 
5. The soil parameters are as per data supplied or as assumed and stated in the calculations. 
6. Foundations are properly designed and constructed to resist the original design loads indicated in the 
documents provided. 
7. The tower and structures have been properly maintained in accordance with TIA Standards and/or with 
manufacturer’s specifications. 
8. All welds and connections are assumed to develop at least the member capacity unless determined 
otherwise and explicitly stated in this report. 
9. All prior structural modifications are assumed to be as per data supplied/available and to have been 
properly installed. 
10. Loading interpreted from photos is accurate to ±5’ AGL, antenna size accurate to ±3.3 sf, and coax 
equal to the number of existing antennas without reserve. 
11. Documents reviewed and used in this structural analysis were provided by CLIENT. 
12. The proposed coax shall be installed per the attached coax layout plan, Sheet QP-P. 
13. Leg A is determined per best industry practice. 

 
If any of these assumptions are not valid or have been made in error, this analysis may be affected, and VSI should 
be allowed to review any new information to determine its effect on the structural integrity of the tower. 
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DISCLAIMER OF WARRANTIES 
 
Vertical Solutions, Inc. (“VSI”) has not performed a detailed site visit to the tower to verify the member sizes or 
antenna/coax loading. If the existing conditions are not as represented on the tower elevation contained in this 
report, we should be contacted immediately to evaluate the significance of the discrepancy. This is not a condition 
assessment of the tower or foundation. This report does not replace a full tower inspection. The tower and 
foundations are assumed to have been properly fabricated, erected, maintained, in good condition, twist free, and 
plumb. 
 
The engineering services rendered by VSI in connection with this Rigorous Structural Analysis are limited to a 
computer analysis of the tower structure and theoretical capacity of its main structural members. All tower 
components have been assumed to only resist dead loads when no other loads are applied. No allowance was made 
for any damaged, bent, missing, loose, or rusted members (above and below ground).  No allowance was made for 
loose bolts or cracked welds. 
 
VSI does not analyze the fabrication of the structure (including welding). It is not possible to have all the very 
detailed information needed to perform a thorough analysis of every structural sub-component and connection of an 
existing tower. VSI provides a limited scope of service in that we cannot verify the adequacy of every weld, plate 
connection detail, etc. The purpose of this report is to assess the feasibility of adding appurtenances usually 
accompanied by transmission lines to the structure. 
 
It is the owner’s responsibility to determine the amount of ice accumulation in excess of the specified code 
recommended amount, if any, that should be considered in the structural analysis. 
 
The attached sketches are a schematic representation of the analyzed tower. If any material is fabricated from these 
sketches, the contractor shall be responsible for field verifying the existing conditions, proper fit, and clearance in 
the field. Any mentions of structural modifications are reasonable estimates and should not be used as a precise 
construction document. Precise modification drawings are obtainable from VSI, but are beyond the scope of this 
report. 
 
Miscellaneous items such as antenna mounts, etc., have not been designed or detailed as a part of our work. We 
recommend that material of adequate size and strength be purchased from a reputable tower manufacturer. 
 
VSI makes no warranties, expressed and/or implied, in connection with this report and disclaim any liability arising 
from material, fabrication, and erection of this tower. VSI will not be responsible whatsoever for, or on account of, 
consequential or incidental damages sustained by any person, firm, or organization as a result of any data or 
conclusions contained in this report. The maximum liability of VSI pursuant to this report will be limited to the 
total fee received for preparation of this report. 
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Attachments: 
 Project history 
 Proposed coax layout, QP-P 
 tnxTower input and output 
 Base plate and anchor rod calculations 
 Foundation analysis 
 Tower Improvement Design Drawings [Construction] 
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VSi Project #: 130499, Revision 0 
SBA Site Id: CT46138-A 
SBA Site Name: Torrington/Oandg Ind Inc 
 

Structure Issued Date Document ID Issued By Issued To Description 

CT46138‐A 11/18/2003 307904_CT46138‐A TORRINGTON‐OandG IND INC Verizon SLA.pdf Sprint Spectrum Verizon Site Lease Agreement 
CT46138‐A 6/18/2004 286159_CT46138‐A TORRINGTON‐OandG IND INC Geotechnical Report ‐ 06‐

18‐2004.pdf 
Geotechnical 
Engineering 

McFarland‐Johnson, 
Inc 

Geotechnical 
Investigation 

CT46138‐A 7/14/2004 307850_CT46138‐A TORRINGTON‐OandG IND INC Tower Deisgn 
Calculations ‐ 07‐14‐2004.pdf 

Valmont Microflect Sprint Tower Design 
Calculations 

CT46138‐A 8/17/2004 307851_CT46138‐A TORRINGTON‐OandG IND INC Tower and Foundation 
Design Drawings ‐ 08‐17‐2004.pdf 

Valmont Microflect Sprint Tower and Foundation 
Design Drawings 

CT46138‐A 10/6/2004 470881_CT46138‐A TORRINGTON‐OandG IND INC Semaan Structural 
Analysis Verizon CoLo 10‐06‐2004.pdf 

Semaan Engineering 
Solutions 

Sprint Sites USA Structural Analysis 
Report 

CT46138‐A 10/17/2004 307903_CT46138‐A TORRINGTON‐OandG IND INC Cingular Wireless SLA.pdf Sprint Spectrum Southwestern Bell 
Mobile Systems 

Site Lease Agreement 

CT46138‐A 5/31/2005 721951_CT46138‐A TORRINGTON‐OandG IND INC AT&T commencement 
letter.pdf 

Cingular Wireless Sprint Spectrum Commencement Notice 

CT46138‐A 6/10/2005 307902_CT46138‐A TORRINGTON‐OandG IND INC Sprint SLA.pdf Sprint Spectrum Nextel Site Lease Agreement 
CT46138‐A 6/10/2005 464181_CT46138‐A TORRINGTON‐OandG IND INC Nextel Tenant Lease.pdf Sprint Spectrum Nextel Site Lease Agreement 
CT46138‐A 8/27/2005 307859_CT46138‐A TORRINGTON‐OandG IND INC Torrington PCHV.pdf   Height Verification 

Report 
CT46138‐A 6/8/2006 844325_CT46138‐A Torrington‐Oandg Ind Inc Verizon Rent Comm 

Notice.pdf 
Sprint Verizon Commencement Notice 

CT46138‐A 3/17/2008 307894_CT46138‐A TORRINGTON‐OandG IND INC Semaan Structural 
Analysis Verizon CoLo 03‐17‐2008.pdf 

Semaan Engineering 
Solutions 

Sprint Sites USA Structural Analysis 
Report 

CT46138‐A 7/1/2008 307891_CT46138‐A TORRINGTON‐OandG IND INC First Amendment to 
Verizon SLA.pdf 

Sprint Spectrum Verizon Amendment SLA 

CT46138‐A 9/15/2008 492320_CT46138‐A Torrington‐Oandg Ind Inc 
_Semaan_Structural_Omnipoint_Colocation_20080915.pdf 

Semaan Engineering 
Solutions 

Sprint Sites USA Structural Analysis 
Report 

CT46138‐A 9/22/2008 476791_CT46138‐A Torrington‐Oandg Ind Inc T‐Mobile SLA.pdf Sprint Spectrum Omnipoint 
Communications 

Site Lease Agreement 

CT46138‐A 9/23/2008 711889_CT46138‐A Torrington‐Oandg Ind Inc SLA.pdf TowerCo Sprint Spectrum Site Lease Agreement 
CT46138‐A 10/20/2008 500357_CT46138‐A Torrington‐Oandg Ind Inc 

_Semaan_Structural_Pocket_Colocation_20081020.pdf 
Semaan Engineering 
Solutions 

TowerCo Structural Analysis 
Report 

CT46138‐A 10/30/2008 719734_CT46138‐A Torrington‐Oandg Ind Inc SiteMaster Inspection  SiteMaster TowerCo Tower Inspection 
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Structure Issued Date Document ID Issued By Issued To Description 

Report.pdf Report 
CT46138‐A 1/13/2009 519657_CT46138‐A Torrington‐Oandg Ind Inc TMobile Revised Rent Comm 

Letter.pdf 
TowerCo T‐Mobile Commencement Notice 

CT46138‐A 1/16/2009 518696_CT46138‐A Torrington‐Oandg Ind Inc Pocket SLA Fully Executed.pdf TowerCo Youghiogheny 
Communications 

Site Lease Agreement 

CT46138‐A 1/16/2009 714953_CT46138‐A Torrington‐Oandg Ind Inc Tower Profile.pdf TowerCo  Tower Profile Drawing 

CT46138‐A 1/28/2009 521187_CT46138‐A Torrington‐Oandg Ind Inc 
_Semaan_Structural_Pocket_Colocation_20090128.pdf 

Semaan Engineering 
Solutions 

TowerCo Structural Analysis 
Report 

CT46138‐A 3/16/2009 695574_CT46138‐A Torrington‐Oandg Ind Inc 
_Semaan_Structural_Pocket_Colocation_20090316.pdf 

Semaan Engineering 
Solutions 

TowerCo Structural Analysis 
Report 

CT46138‐A 5/19/2009 717784_CT46138‐A Torrington‐Oandg Ind Inc _Torrington‐O&G 
Industries_TEP_Structural_New Cingular_20090519.pdf 

Tower Engineering 
Professionals 

Crown Castle USA Structural Analysis 
Report 

CT46138‐A 5/26/2009 844324_CT46138‐A Torrington‐Oandg Ind Inc Email from Pocket now Metro 
PCS Confirming Rent Comm Date.pdf 

Pocket 
Communications 

TowerCo Rent Commencement 

CT46138‐A 8/27/2010 804682_CT46138‐A Torrington‐Oandg Ind Inc Pocket PCS Clerical Error 
Amendment.pdf 

TowerCo Youghiogheny 
Communications 

Amendment SLA 

CT46138‐A 3/3/2011 708811_CT46138‐A Torrington‐Oandg Ind Inc Site Plan.pdf TowerCo  Site Plan 

CT46138‐A 5/23/2011 840483_CT46138‐A Torrington‐Oandg Ind Inc AT&T CD‐s.pdf SAI Communications AT&T Construction Drawings 
CT46138‐A 12/6/2011 CT46138‐A SA Loading.xls TowerCo Vertical Solutions SA Loading 

CT46138‐A 12/6/2011 Pages+from+307903_CT46138‐A+TORRINGTON‐
OandG+IND+INC+Cingular+Wireless+SLA.pdf 

Sprint Spectrum Southwestern Bell 
Mobile Systems 

Site Lease Agreement 

CT46138‐A 12/6/2011 Pages+from+476791_CT46138‐A+Torrington‐Oandg+Ind+Inc++T‐
Mobile+SLA.pdf 

Sprint Spectrum Omnipoint 
Communications 

Site Lease Agreement 

CT46138‐A 12/6/2011 Pages+from+518696_CT46138‐A+Torrington‐
Oandg+Ind+Inc++Pocket+SLA+Fully+Executed.pdf 

Youghiogheny 
Communications 

TowerCo Co‐location Tenant 
Application 

CT46138‐A 12/6/2011 Tower co Torrington CT 1.doc Verizon TowerCo Reconfiguration Tenant 
Application 

CT46138‐A 1/26/2012 860830_CT46138‐A Torrington‐Oandg Ind Inc Verizon 2nd Amendment to 
SLA Fully Executed.pdf 

TowerCo Cellco Amendment SLA 

CT46138‐A 2/6/2012 861400_CT46138‐A Torrington‐Oandg Ind Inc Verizon 2nd Amendment Rent 
Commencement Notice.pdf 

TowerCo Verizon Rent Commencement 

CT46138‐A 2/17/2012 857469_CT46138‐A Torrington‐Oandg Ind Inc _Vertical_Structural 
Analysis_Verizon_Reconfiguration_20120217.pdf 

Vertical Solutions TowerCo Structural Analysis 
Report 

CT46138‐A 5/21/2012 CT33XC079‐ Sprint Vision Application‐ towerCo CT46138‐A‐Ver1.doc Sprint TowerCo Reconfiguration Tenant 
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Structure Issued Date Document ID Issued By Issued To Description 

Application 

CT46138‐A 5/23/2012 CT46138‐A Sprint Network Vision SA Loading.xls TowerCo Vertical Solutions SA Loading 

CT46138‐A  5/24/2013 20130524_SAR_CT46138‐A_Signed Vertical Solutions SBA Structural Analysis
Report 

   FDH SAR Here   
   AT&T A&E Dwgs here   
 
Table Note: 

Files name format YYYYMMDD-XXX-ZZZZZZ.pdf 
Where: 
 YYYYMMDD = Year, Month, Day published/issued 
 XXX=file describer 
 ZZZZZZ=SBA Site ID 





SELF-SUPPORTING POLE STRUCTURE, FILL RATIO TOOL

Fill Ratio

Section Elevation Section Nominal Area Nominal Area Nominal Area Nominal Area Nominal Area Nominal Area Nominal Area Nominal Area Nominal Area Nominal Area Nominal Area Nominal Area Nominal Area

Letter (ft) # # Diameter (in) (in2) # Diameter (in) (in2) # Diameter (in) (in2) # Diameter (in) (in2) # Diameter (in) (in2) # Diameter (in) (in2) # Diameter (in) (in2) # Diameter (in) (in2) # Diameter (in) (in2) # Diameter (in) (in2) # Diameter (in) (in2) # Diameter (in) (in2) # Diameter (in) (in2) (in2) (in2) %

I 191.5 1 0 1-5/8 0.00 0 1/2 0.00 0.00 388.50 0% O.K.

H 185 1 0 1-5/8 0.00 0 1/2 0.00 12 1-5/8 36.95 36.95 437.97 8% O.K.

G 175 1 0 1-5/8 0.00 0 1/2 0.00 12 1-5/8 36.95 0 3-in Conduit 0.00 12 1-5/8 36.95 73.90 519.88 14% O.K.

F 161 2 0 1-5/8 0.00 0 1/2 0.00 12 1-5/8 36.95 0 3-in Conduit 0.00 12 1-5/8 36.95 12 1-5/8 36.95 110.85 620.88 18% O.K.

E 155 2 0 1-5/8 0.00 0 1/2 0.00 12 1-5/8 36.95 0 3-in Conduit 0.00 12 1-5/8 36.95 12 1-5/8 36.95 18 1-5/8 55.42 166.27 678.14 25% O.K.

D 145 2 0 1-5/8 0.00 0 1/2 0.00 12 1-5/8 36.95 0 3-in Conduit 0.00 12 1-5/8 36.95 12 1-5/8 36.95 18 1-5/8 55.42 6 1-5/8 18.47 184.74 779.18 24% O.K.

C 135 2 0 1-5/8 0.00 0 1/2 0.00 12 1-5/8 36.95 0 3-in Conduit 0.00 12 1-5/8 36.95 12 1-5/8 36.95 18 1-5/8 55.42 6 1-5/8 18.47 0 1-5/8 0.00 0 1/2 0.00 184.74 887.23 21% O.K.

B 116.5 3 0 1-5/8 0.00 0 1/2 0.00 12 1-5/8 36.95 0 3-in Conduit 0.00 12 1-5/8 36.95 12 1-5/8 36.95 18 1-5/8 55.42 6 1-5/8 18.47 0 1-5/8 0.00 0 1/2 0.00 3 1/2 0.92 185.66 887.23 21% O.K.

A 70.5 4 0 1-5/8 0.00 0 1/2 0.00 12 1-5/8 36.95 0 3-in Conduit 0.00 12 1-5/8 36.95 12 1-5/8 36.95 18 1-5/8 55.42 6 1-5/8 18.47 0 1-5/8 0.00 0 1/2 0.00 3 1/2 0.92 1 1/2 0.31 1 1/2 0.31 186.28 1061.99 18% O.K.

Verizon 25% O.K.Carrier: AT&TSprintFire DepartmentPocketSprint

Group 11 Group 12 Group 13Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 8 Ainside
Group 7

T-MobileSprint AT&T Landlord Reserved

Group 10Group 9

Max =

ResultFRACoax

Fill Ratio Tool.xls Fill Ratio Page 1 of 1



 Execute and Deliver                      

 Vertical Solutions Inc 
 2002 Production Drive 

 Apex, NC 27539 
 Phone: (888) 321-6167 
 FAX: (919) 321-1768 

Job: CT46138-A
 Project: 130499 
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 (2) 76" x 14" x 7" Panel w/ Mount Pipe 
 (Partially Shielded) (Sprint)

 191.5 (2) 76" x 14" x 7" Panel w/ Mount Pipe 
 (Partially Shielded) (Sprint)

 191.5 (2) 76" x 14" x 7" Panel w/ Mount Pipe 
 (Partially Shielded) (Sprint)

 191.5 PiROD 13' Low Profile Platform 
 (Sprint)

 191.5 (2) RRUs 24" x 13" x 7" (60 LBs) (Fully
 Exposed) (Sprint)

 189.5 (2) RRUs 24" x 13" x 7" (60 LBs) (Fully
 Exposed) (Sprint)

 189.5 (2) RRUs 24" x 13" x 7" (60 LBs) 
 (Partially Shielded) (Sprint)

 189.5 (2) RRUs 24" x 13" x 7" (60 LBs) 
 (Partially Shielded) (Sprint)

 189.5 (2) RRUs 24" x 13" x 7" (60 LBs) 
 (Partially Shielded) (Sprint)

 189.5 RRU Filters 24" x 13" x 7" (53 LBs) 
 (Partially Shielded) (Sprint)

 189.5 RRU Filters 24" x 13" x 7" (53 LBs) 
 (Partially Shielded) (Sprint)

 189.5 RRU Filters 24" x 13" x 7" (53 LBs) 
 (Partially Shielded) (Sprint)

 189.5 (2) Combiners 12" x 6" x 2" (10LBs) 
 (Shielded) (Sprint)

 189.5 (2) Combiners 12" x 6" x 2" (10LBs) 
 (Shielded) (Sprint)

 189.5 (2) Combiners 12" x 6" x 2" (10LBs) 
 (Shielded) (Sprint)

 189.5 (2) Combiners 12" x 6" x 2" (10LBs) 
 (Partially Shielded) (Sprint)

 189.5 (2) Combiners 12" x 6" x 2" (10LBs) 
 (Partially Shielded) (Sprint)

 189.5 (2) Combiners 12" x 6" x 2" (10LBs) 
 (Partially Shielded) (Sprint)

 189.5 GPS (Sprint)  189.5 (2) RRUs 24" x 13" x 7" (60 LBs) (Fully
 Exposed) (Sprint)

 189.5 Universal Mount Ring (Sprint)  189.5 Antel BXA-70063/6CF_2 w/ Mount 
 Pipe (Verizon)

 185 Antel BXA-70063/6CF_2 w/ Mount 
 Pipe (Verizon)

 185 Antel BXA-70063/6CF_2 w/ Mount 
 Pipe (Verizon)

 185 Antel BXA-171063-8BF_2 with Mount 
 Pipe (Verizon)

 185 Antel BXA-171063-8BF_2 with Mount 
 Pipe (Verizon)

 185 Antel BXA-171063-8BF_2 with Mount 
 Pipe (Verizon)

 185 (2) FD9R6004/2C-3L (Verizon)  185 (2) FD9R6004/2C-3L (Verizon)  185 (2) FD9R6004/2C-3L (Verizon)  185 (2) Antel LPA-80063/4CF w MP 
 (Verizon)

 185 (2) Antel LPA-80063/4CF w MP 
 (Verizon)

 185 (2) Antel LPA-80063/4CF w MP 
 (Verizon)

 185 PiROD 13' Low Profile Platform 
 (Verizon)

 185 PiROD 13' Low Profile Platform (ATT)  175 (2) Powerwave 7770.00 with Mount 
 Pipe (ATT)

 175 (2) Powerwave 7770.00 with Mount 
 Pipe (ATT)

 175 (2) Powerwave 7770.00 with Mount 
 Pipe (ATT)

 175 (4) Powerwave LGP21401 (ATT)  175 (4) Powerwave LGP21401 (ATT)  175 (4) Powerwave LGP21401 (ATT)  175 (2) POWERWAVE 7020 (ATT)  175 (2) POWERWAVE 7020 (ATT)  175 (2) POWERWAVE 7020 (ATT)  175 KMW AM-X-CD-16-65-00T-RET with 
 Mount Pipe (ATT)

 175 KMW AM-X-CD-16-65-00T-RET with 
 Mount Pipe (ATT)

 175 KMW AM-X-CD-16-65-00T-RET with 
 Mount Pipe (ATT)

 175 (2) Ericsson RRUS-11 (ATT)  175 (2) Ericsson RRUS-11 (ATT)  175 (2) Ericsson RRUS-11 (ATT)  175 Raycap DC6-48-60-18-8F (ATT)  175 (4) DB846G90A-XY w/Mount Pipe 
 (Sprint)

 161 (4) DB846G90A-XY w/Mount Pipe 
 (Sprint)

 161 (4) DB846G90A-XY w/Mount Pipe 
 (Sprint)

 161 PiROD 13' Low Profile Platform 
 (Sprint)

 161 (3) APX16PV-16PVL-E w/ 2" Pipe 
 (T-Mobile)

 155 (3) APX16PV-16PVL-E w/ 2" Pipe 
 (T-Mobile)

 155 (3) APX16PV-16PVL-E w/ 2" Pipe 
 (T-Mobile)

 155 (2) 12" x 6" x 2" TMA (T-Mobile)  155 (2) 12" x 6" x 2" TMA (T-Mobile)  155 (2) 12" x 6" x 2" TMA (T-Mobile)  155 2' Standoff T-Arm (10' face width) 
 (T-Mobile)

 155 2' Standoff T-Arm (10' face width) 
 (T-Mobile)

 155 2' Standoff T-Arm (10' face width) 
 (T-Mobile)

 155 RFS APXV18-206517S-C w/mp 
 (Pocket)

 145 RFS APXV18-206517S-C w/mp 
 (Pocket)

 145 RFS APXV18-206517S-C w/mp 
 (Pocket)

 145 14' omni (Fire Dept)  116.5 12' Omni w/ MP (Fire Dept)  115.5 4' Omni (Fire Dept)  111.5 4' Side Arm (Fire Dept)  109.5 4' Side Arm (Fire Dept)  109.5 4' Side Arm (Fire Dept)  109.5 GPS (Sprint)  70.5 4' Side Arm (Sprint)  70.5 GPS (ATT)  70.5 4' Side Arm (ATT)  70.5DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

 (2) 76" x 14" x 7" Panel w/ Mount Pipe 
 (Partially Shielded) (Sprint)

 191.5

 (2) 76" x 14" x 7" Panel w/ Mount Pipe 
 (Partially Shielded) (Sprint)

 191.5

 (2) 76" x 14" x 7" Panel w/ Mount Pipe 
 (Partially Shielded) (Sprint)

 191.5

 PiROD 13' Low Profile Platform 
 (Sprint)

 191.5

 (2) RRUs 24" x 13" x 7" (60 LBs) (Fully
 Exposed) (Sprint)

 189.5

 (2) RRUs 24" x 13" x 7" (60 LBs) (Fully
 Exposed) (Sprint)

 189.5

 (2) RRUs 24" x 13" x 7" (60 LBs) 
 (Partially Shielded) (Sprint)

 189.5

 (2) RRUs 24" x 13" x 7" (60 LBs) 
 (Partially Shielded) (Sprint)

 189.5

 (2) RRUs 24" x 13" x 7" (60 LBs) 
 (Partially Shielded) (Sprint)

 189.5

 RRU Filters 24" x 13" x 7" (53 LBs) 
 (Partially Shielded) (Sprint)

 189.5

 RRU Filters 24" x 13" x 7" (53 LBs) 
 (Partially Shielded) (Sprint)

 189.5

 RRU Filters 24" x 13" x 7" (53 LBs) 
 (Partially Shielded) (Sprint)

 189.5

 (2) Combiners 12" x 6" x 2" (10LBs) 
 (Shielded) (Sprint)

 189.5

 (2) Combiners 12" x 6" x 2" (10LBs) 
 (Shielded) (Sprint)

 189.5

 (2) Combiners 12" x 6" x 2" (10LBs) 
 (Shielded) (Sprint)

 189.5

 (2) Combiners 12" x 6" x 2" (10LBs) 
 (Partially Shielded) (Sprint)

 189.5

 (2) Combiners 12" x 6" x 2" (10LBs) 
 (Partially Shielded) (Sprint)

 189.5

 (2) Combiners 12" x 6" x 2" (10LBs) 
 (Partially Shielded) (Sprint)

 189.5

 GPS (Sprint)  189.5

 (2) RRUs 24" x 13" x 7" (60 LBs) (Fully
 Exposed) (Sprint)

 189.5

 Universal Mount Ring (Sprint)  189.5

 Antel BXA-70063/6CF_2 w/ Mount 
 Pipe (Verizon)

 185

 Antel BXA-70063/6CF_2 w/ Mount 
 Pipe (Verizon)

 185

 Antel BXA-70063/6CF_2 w/ Mount 
 Pipe (Verizon)

 185

 Antel BXA-171063-8BF_2 with Mount 
 Pipe (Verizon)

 185

 Antel BXA-171063-8BF_2 with Mount 
 Pipe (Verizon)

 185

 Antel BXA-171063-8BF_2 with Mount 
 Pipe (Verizon)

 185

 (2) FD9R6004/2C-3L (Verizon)  185

 (2) FD9R6004/2C-3L (Verizon)  185

 (2) FD9R6004/2C-3L (Verizon)  185

 (2) Antel LPA-80063/4CF w MP 
 (Verizon)

 185

 (2) Antel LPA-80063/4CF w MP 
 (Verizon)

 185

 (2) Antel LPA-80063/4CF w MP 
 (Verizon)

 185

 PiROD 13' Low Profile Platform 
 (Verizon)

 185

 PiROD 13' Low Profile Platform (ATT)  175

 (2) Powerwave 7770.00 with Mount 
 Pipe (ATT)

 175

 (2) Powerwave 7770.00 with Mount 
 Pipe (ATT)

 175

 (2) Powerwave 7770.00 with Mount 
 Pipe (ATT)

 175

 (4) Powerwave LGP21401 (ATT)  175

 (4) Powerwave LGP21401 (ATT)  175

 (4) Powerwave LGP21401 (ATT)  175

 (2) POWERWAVE 7020 (ATT)  175

 (2) POWERWAVE 7020 (ATT)  175

 (2) POWERWAVE 7020 (ATT)  175

 KMW AM-X-CD-16-65-00T-RET with 
 Mount Pipe (ATT)

 175

 KMW AM-X-CD-16-65-00T-RET with 
 Mount Pipe (ATT)

 175

 KMW AM-X-CD-16-65-00T-RET with 
 Mount Pipe (ATT)

 175

 (2) Ericsson RRUS-11 (ATT)  175

 (2) Ericsson RRUS-11 (ATT)  175

 (2) Ericsson RRUS-11 (ATT)  175

 Raycap DC6-48-60-18-8F (ATT)  175

 (4) DB846G90A-XY w/Mount Pipe 
 (Sprint)

 161

 (4) DB846G90A-XY w/Mount Pipe 
 (Sprint)

 161

 (4) DB846G90A-XY w/Mount Pipe 
 (Sprint)

 161

 PiROD 13' Low Profile Platform 
 (Sprint)

 161

 (3) APX16PV-16PVL-E w/ 2" Pipe 
 (T-Mobile)

 155

 (3) APX16PV-16PVL-E w/ 2" Pipe 
 (T-Mobile)

 155

 (3) APX16PV-16PVL-E w/ 2" Pipe 
 (T-Mobile)

 155

 (2) 12" x 6" x 2" TMA (T-Mobile)  155

 (2) 12" x 6" x 2" TMA (T-Mobile)  155

 (2) 12" x 6" x 2" TMA (T-Mobile)  155

 2' Standoff T-Arm (10' face width) 
 (T-Mobile)

 155

 2' Standoff T-Arm (10' face width) 
 (T-Mobile)

 155

 2' Standoff T-Arm (10' face width) 
 (T-Mobile)

 155

 RFS APXV18-206517S-C w/mp 
 (Pocket)

 145

 RFS APXV18-206517S-C w/mp 
 (Pocket)

 145

 RFS APXV18-206517S-C w/mp 
 (Pocket)

 145

 14' omni (Fire Dept)  116.5

 12' Omni w/ MP (Fire Dept)  115.5

 4' Omni (Fire Dept)  111.5

 4' Side Arm (Fire Dept)  109.5

 4' Side Arm (Fire Dept)  109.5

 4' Side Arm (Fire Dept)  109.5

 GPS (Sprint)  70.5

 4' Side Arm (Sprint)  70.5

 GPS (ATT)  70.5

 4' Side Arm (ATT)  70.5

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi  A572-50  50 ksi  65 ksi

TOWER DESIGN NOTES
1.   Tower is located in Litchfield County, Connecticut.
2.   Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3.   Tower is also designed for a 69 mph basic wind with 0.50 in ice.
4.   Deflections are based upon a 50 mph wind.
5.   TOWER RATING: 99.9%
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  Tower Input Data    
 

 
There is a pole section. 
This tower is designed using the TIA/EIA-222-F standard. 
The following design criteria apply:  

 Tower is located in Litchfield County, Connecticut. 
 Basic wind speed of 80 mph. 
 Nominal ice thickness of 0.500 in. 
 Ice density of 56 pcf. 
 A wind speed of 69 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 50 mph. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in pole design is 1.333. 
 Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered. 

 

  Options    
 

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

 
 
 

  Tapered Pole Section Geometry    
 
 Section Elevation  

 
ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number
of 

Sides 

Top 
Diameter

in 

Bottom 
Diameter

in 

Wall 
Thickness

in 

Bend 
Radius 

in 

Pole Grade 

L1 196.000-165.25
0 

30.750 4.330 16 21.530 27.980 0.188 0.750 A572-65 
(65 ksi) 

L2 165.250-137.45
0 

32.130 0.000 16 26.697 33.431 0.281 1.125 A572-65 
(65 ksi) 

L3 137.450-136.95
0 

0.500 0.000 16 33.431 36.536 0.359 1.436 A572-50 
(50 ksi) 

L4 136.950-123.55
0 

13.400 5.420 16 36.536 39.350 0.345 1.380 A572-50 
(50 ksi) 

L5 123.550-114.45
0 

14.520 0.000 16 37.522 37.705 0.375 1.500 A572-65 
(65 ksi) 

L6 114.450-113.95 0.500 0.000 16 37.705 40.810 0.485 1.940 A572-50 
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 Section Elevation  
 

ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number
of 

Sides 

Top 
Diameter

in 

Bottom 
Diameter

in 

Wall 
Thickness

in 

Bend 
Radius 

in 

Pole Grade 

0 (50 ksi) 
L7 113.950-83.950 30.000 6.420 16 40.810 47.110 0.495 1.980 A572-50 

(50 ksi) 
L8 83.950-59.950 30.420 0.000 16 44.772 48.394 0.500 2.000 A572-65 

(65 ksi) 
L9 59.950-59.450 0.500 0.000 16 48.394 51.499 0.660 2.640 A572-50 

(50 ksi) 
L10 59.450-45.350 14.100 7.050 16 51.499 53.460 0.605 2.420 A572-50 

(50 ksi) 
L11 45.350-0.000 52.400   16 51.270 60.000 0.625 2.500 A572-65 

(65 ksi) 

 
 
 

 Tapered Pole Properties    
 
 Section Tip Dia. 

in 
Area 
in2 

I 
in4 

r 
in 

C  
in 

I/C 
in3 

J 
in4 

It/Q 
in2 

w 
in 

w/t 

L1 21.952 12.765 734.585 7.598 10.980 66.900 1480.293 6.312 3.911 20.861 
  28.528 16.623 1622.143 9.894 14.270 113.677 3268.847 8.219 5.195 27.706 

L2 28.145 23.700 2089.173 9.404 13.615 153.443 4209.978 11.718 4.753 16.899 
  34.086 29.742 4128.938 11.801 17.050 242.169 8320.393 14.706 6.093 21.664 

L3 34.086 37.874 5233.363 11.774 17.050 306.946 10545.966 18.727 5.938 16.541 
  37.252 41.430 6850.104 12.879 18.633 367.626 13803.926 20.485 6.556 18.263 

L4 37.252 39.830 6590.614 12.884 18.633 353.700 13281.018 19.694 6.584 19.084 
  40.121 42.927 8250.590 13.886 20.069 411.121 16626.103 21.225 7.144 20.708 

L5 38.327 44.437 7746.411 13.224 19.136 404.806 15610.112 21.972 6.721 17.922 
  38.444 44.656 7861.588 13.289 19.230 408.828 15842.210 22.080 6.757 18.019 

L6 38.444 57.585 10078.036 13.250 19.230 524.091 20308.665 28.473 6.538 13.481 
  41.610 62.389 12816.514 14.356 20.813 615.791 25827.085 30.848 7.156 14.755 

L7 41.610 63.659 13071.043 14.352 20.813 628.020 26339.997 31.476 7.136 14.416 
  48.033 73.607 20206.324 16.595 24.026 841.016 40718.596 36.395 8.390 16.949 

L8 46.428 70.614 17484.636 15.761 22.834 765.741 35234.010 34.915 7.915 15.829 
  49.342 76.391 22136.980 17.050 24.681 896.926 44609.142 37.771 8.635 17.271 

L9 49.342 100.499 28928.936 16.993 24.681 1172.116 58295.892 49.692 8.317 12.602 
  52.508 107.036 34949.421 18.099 26.264 1330.672 70428.018 52.924 8.935 13.538 

L10 52.508 98.223 32141.059 18.118 26.264 1223.746 64768.772 48.566 9.044 14.949 
  54.507 102.008 36001.339 18.816 27.265 1320.443 72547.782 50.437 9.435 15.594 

L11 53.472 100.972 32717.637 18.029 26.147 1251.275 65930.658 49.926 8.959 14.334 
  61.175 118.379 52722.492 21.137 30.600 1722.957 106243.267 58.532 10.696 17.114 

 
Tower 

 Elevation 
 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

L1 
196.000-165.2

50 

      1 1 1     

L2 
165.250-137.4

50 

      1 1 1     

L3 
137.450-136.9

50 

      1 1 1     

L4 
136.950-123.5

      1 1 1     
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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 

50 
L5 

123.550-114.4
50 

      1 1 1     

L6 
114.450-113.9

50 

      1 1 1     

L7 
113.950-83.95

0 

      1 1 1     

L8 
83.950-59.950 

      1 1 1     

L9 
59.950-59.450 

      1 1 1     

L10 
59.450-45.350 

      1 1 1     

L11 
45.350-0.000 

      1 1 1     

 
 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Sector Component 
Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Start/End
Position 

 

Width or 
Diameter 

in 

Perimeter
 

in 

Weight 
 

plf 
LDF7-50A (1-5/8 FOAM) 

(Sprint) 
A Surface Ar 

(CaAa) 
191.500 - 0.000 4 4 -0.100 

0.100 
1.980  0.820 

LDF4-50A (1/2 FOAM) 
(Sprint) 

A Surface Ar 
(CaAa) 

191.500 - 0.000 1 1 0.200 
0.200 

0.630  0.150 

3'' Conduit 
(ATT) 

B Surface Ar 
(CaAa) 

175.000 - 0.000 1 1 0.000 
0.000 

3.000  1.000 

***                   

 
 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 
***                 

LDF7-50A (1-5/8 
FOAM) 

(Verizon) 

C No Inside Pole 185.000 - 0.000 12 No Ice 
1/2'' Ice 

0.000 
0.000 

0.820 
0.820 

***                 
LDF7-50A (1-5/8 

FOAM) 
(ATT) 

B No Inside Pole 175.000 - 0.000 12 No Ice 
1/2'' Ice 

0.000 
0.000 

0.820 
0.820 

3/4'' DC Cables 
(ATT) 

B No Inside Pole 175.000 - 0.000 2 No Ice 
1/2'' Ice 

0.000 
0.000 

0.033 
0.033 

7/16'' Fiber 
(ATT) 

B No Inside Pole 175.000 - 0.000 1 No Ice 
1/2'' Ice 

0.000 
0.000 

0.040 
0.040 

***                 
LDF7-50A (1-5/8 

FOAM) 
C No Inside Pole 161.000 - 0.000 12 No Ice 

1/2'' Ice 
0.000 
0.000 

0.820 
0.820 
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Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 
(Sprint) 

***                 
LDF7-50A (1-5/8 

FOAM) 
(T-Mobile) 

C No Inside Pole 155.000 - 0.000 18 No Ice 
1/2'' Ice 

0.000 
0.000 

0.820 
0.820 

***                 
LDF7-50A (1-5/8 

FOAM) 
(Pocket) 

C No Inside Pole 145.000 - 0.000 6 No Ice 
1/2'' Ice 

0.000 
0.000 

0.820 
0.820 

***                 
LDF4P-50A (1/2 FOAM) 

(Fire Department) 
C No Inside Pole 109.500 - 0.000 3 No Ice 

1/2'' Ice 
0.000 
0.000 

0.150 
0.150 

***                 
LDF4P-50A (1/2 FOAM) 

(AT&T) 
C No Inside Pole 70.500 - 0.000 1 No Ice 

1/2'' Ice 
0.000 
0.000 

0.150 
0.150 

LDF4P-50A (1/2 FOAM) 
(Sprint) 

C No Inside Pole 70.500 - 0.000 1 No Ice 
1/2'' Ice 

0.000 
0.000 

0.150 
0.150 

***                 

 
 

 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 
L1 196.000-165.250 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

22.444 
2.925 
0.000 

0.000 
0.000 
0.000 

0.090 
0.107 
0.194 

L2 165.250-137.450 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

23.769 
8.340 
0.000 

0.000 
0.000 
0.000 

0.095 
0.304 
0.801 

L3 137.450-136.950 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.427 
0.150 
0.000 

0.000 
0.000 
0.000 

0.002 
0.005 
0.020 

L4 136.950-123.550 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.457 
4.020 
0.000 

0.000 
0.000 
0.000 

0.046 
0.147 
0.527 

L5 123.550-114.450 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

7.781 
2.730 
0.000 

0.000 
0.000 
0.000 

0.031 
0.100 
0.358 

L6 114.450-113.950 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.427 
0.150 
0.000 

0.000 
0.000 
0.000 

0.002 
0.005 
0.020 

L7 113.950-83.950 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

25.650 
9.000 
0.000 

0.000 
0.000 
0.000 

0.103 
0.328 
1.192 

L8 83.950-59.950 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

20.520 
7.200 
0.000 

0.000 
0.000 
0.000 

0.082 
0.263 
0.959 

L9 59.950-59.450 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.427 
0.150 
0.000 

0.000 
0.000 
0.000 

0.002 
0.005 
0.020 

L10 59.450-45.350 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

12.056 
4.230 
0.000 

0.000 
0.000 
0.000 

0.048 
0.154 
0.566 

L11 45.350-0.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

38.774 
13.605 
0.000 

0.000 
0.000 
0.000 

0.156 
0.496 
1.819 
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 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 
L1 196.000-165.250 A 

B 
C 

0.500 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

51.126 
3.900 
0.000 

0.000 
0.000 
0.000 

0.234 
0.128 
0.194 

L2 165.250-137.450 A 
B 
C 

0.500 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

54.145 
11.120 
0.000 

0.000 
0.000 
0.000 

0.248 
0.364 
0.801 

L3 137.450-136.950 A 
B 
C 

0.500 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.974 
0.200 
0.000 

0.000 
0.000 
0.000 

0.004 
0.007 
0.020 

L4 136.950-123.550 A 
B 
C 

0.500 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

26.099 
5.360 
0.000 

0.000 
0.000 
0.000 

0.120 
0.175 
0.527 

L5 123.550-114.450 A 
B 
C 

0.500 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

17.724 
3.640 
0.000 

0.000 
0.000 
0.000 

0.081 
0.119 
0.358 

L6 114.450-113.950 A 
B 
C 

0.500 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.974 
0.200 
0.000 

0.000 
0.000 
0.000 

0.004 
0.007 
0.020 

L7 113.950-83.950 A 
B 
C 

0.500 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

58.430 
12.000 
0.000 

0.000 
0.000 
0.000 

0.268 
0.393 
1.192 

L8 83.950-59.950 A 
B 
C 

0.500 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

46.744 
9.600 
0.000 

0.000 
0.000 
0.000 

0.214 
0.314 
0.959 

L9 59.950-59.450 A 
B 
C 

0.500 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.974 
0.200 
0.000 

0.000 
0.000 
0.000 

0.004 
0.007 
0.020 

L10 59.450-45.350 A 
B 
C 

0.500 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

27.462 
5.640 
0.000 

0.000 
0.000 
0.000 

0.126 
0.184 
0.566 

L11 45.350-0.000 A 
B 
C 

0.500 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

88.327 
18.140 
0.000 

0.000 
0.000 
0.000 

0.405 
0.593 
1.819 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 196.000-165.250 -0.618 -0.508 -0.912 -0.701 
L2 165.250-137.450 -0.498 -0.659 -0.835 -0.879 
L3 137.450-136.950 -0.516 -0.680 -0.885 -0.930 
L4 136.950-123.550 -0.526 -0.693 -0.914 -0.960 
L5 123.550-114.450 -0.525 -0.691 -0.912 -0.957 
L6 114.450-113.950 -0.530 -0.698 -0.927 -0.972 
L7 113.950-83.950 -0.544 -0.714 -0.967 -1.014 
L8 83.950-59.950 -0.551 -0.723 -0.990 -1.037 
L9 59.950-59.450 -0.558 -0.731 -1.012 -1.059 

L10 59.450-45.350 -0.563 -0.737 -1.029 -1.076 
L11 45.350-0.000 -0.570 -0.745 -1.052 -1.100 
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   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 

(2) 76'' x 14'' x 7'' Panel w/ 
Mount Pipe (Partially 

Shielded) 
(Sprint) 

A From Leg 3.000 
0.000 
0.000 

0.000 191.500 No Ice 
1/2'' Ice

9.830 
10.560 

5.650 
6.360 

0.055 
0.078 

(2) 76'' x 14'' x 7'' Panel w/ 
Mount Pipe (Partially 

Shielded) 
(Sprint) 

B From Leg 3.000 
0.000 
0.000 

0.000 191.500 No Ice 
1/2'' Ice

9.830 
10.560 

5.650 
6.360 

0.055 
0.078 

(2) 76'' x 14'' x 7'' Panel w/ 
Mount Pipe (Partially 

Shielded) 
(Sprint) 

C From Leg 3.000 
0.000 
0.000 

0.000 191.500 No Ice 
1/2'' Ice

9.830 
10.560 

5.650 
6.360 

0.055 
0.078 

(2) RRUs 24'' x 13'' x 7'' (60 
LBs) (Fully Exposed) 

(Sprint) 

A From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

2.600 
2.920 

1.450 
1.710 

0.060 
0.065 

(2) RRUs 24'' x 13'' x 7'' (60 
LBs) (Fully Exposed) 

(Sprint) 

B From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

2.600 
2.920 

1.450 
1.710 

0.060 
0.065 

(2) RRUs 24'' x 13'' x 7'' (60 
LBs) (Fully Exposed) 

(Sprint) 

C From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

2.600 
2.920 

1.450 
1.710 

0.060 
0.065 

(2) RRUs 24'' x 13'' x 7'' (60 
LBs) (Partially Shielded) 

(Sprint) 

A From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

0.000 
0.000 

1.450 
1.710 

0.060 
0.065 

(2) RRUs 24'' x 13'' x 7'' (60 
LBs) (Partially Shielded) 

(Sprint) 

B From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

0.000 
0.000 

1.450 
1.710 

0.060 
0.065 

(2) RRUs 24'' x 13'' x 7'' (60 
LBs) (Partially Shielded) 

(Sprint) 

C From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

0.000 
0.000 

1.450 
1.710 

0.060 
0.065 

RRU Filters 24'' x 13'' x 7'' 
(53 LBs) (Partially Shielded) 

(Sprint) 

A From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

2.600 
2.920 

0.000 
0.000 

0.053 
0.055 

RRU Filters 24'' x 13'' x 7'' 
(53 LBs) (Partially Shielded) 

(Sprint) 

B From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

2.600 
2.920 

0.000 
0.000 

0.053 
0.055 

RRU Filters 24'' x 13'' x 7'' 
(53 LBs) (Partially Shielded) 

(Sprint) 

C From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

2.600 
2.920 

0.000 
0.000 

0.053 
0.055 

(2) Combiners 12'' x 6'' x 2'' 
(10LBs) (Shielded) 

(Sprint) 

A From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

0.000 
0.000 

0.000 
0.000 

0.010 
0.015 

(2) Combiners 12'' x 6'' x 2'' 
(10LBs) (Shielded) 

(Sprint) 

B From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

0.000 
0.000 

0.000 
0.000 

0.010 
0.015 

(2) Combiners 12'' x 6'' x 2'' 
(10LBs) (Shielded) 

(Sprint) 

C From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

0.000 
0.000 

0.000 
0.000 

0.010 
0.015 

(2) Combiners 12'' x 6'' x 2'' 
(10LBs) (Partially Shielded) 

(Sprint) 

A From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

0.000 
0.000 

0.230 
0.350 

0.010 
0.015 
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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 

(2) Combiners 12'' x 6'' x 2'' 
(10LBs) (Partially Shielded) 

(Sprint) 

B From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

0.000 
0.000 

0.230 
0.350 

0.010 
0.015 

(2) Combiners 12'' x 6'' x 2'' 
(10LBs) (Partially Shielded) 

(Sprint) 

C From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

0.000 
0.000 

0.230 
0.350 

0.010 
0.015 

GPS 
(Sprint) 

C From Leg 3.000 
0.000 
0.000 

0.000 189.500 No Ice 
1/2'' Ice

0.200 
0.289 

0.200 
0.289 

0.010 
0.013 

PiROD 13' Low Profile 
Platform 
(Sprint) 

C None   0.000 191.500 No Ice 
1/2'' Ice

15.700 
20.100 

15.700 
20.100 

1.300 
1.765 

Universal Mount Ring 
(Sprint) 

C None   0.000 189.500 No Ice 
1/2'' Ice

2.250 
2.619 

2.250 
2.619 

0.065 
0.084 

***                   
Antel BXA-70063/6CF_2 w/ 

Mount Pipe 
(Verizon) 

A From Leg 3.000 
0.000 
0.000 

0.000 185.000 No Ice 
1/2'' Ice

7.751 
8.295 

5.180 
6.114 

0.039 
0.093 

Antel BXA-70063/6CF_2 w/ 
Mount Pipe 
(Verizon) 

B From Leg 3.000 
0.000 
0.000 

0.000 185.000 No Ice 
1/2'' Ice

7.751 
8.295 

5.180 
6.114 

0.039 
0.093 

Antel BXA-70063/6CF_2 w/ 
Mount Pipe 
(Verizon) 

C From Leg 3.000 
0.000 
0.000 

0.000 185.000 No Ice 
1/2'' Ice

7.751 
8.295 

5.180 
6.114 

0.039 
0.093 

Antel BXA-171063-8BF_2 
with Mount Pipe 

(Verizon) 

A From Leg 3.000 
0.000 
0.000 

0.000 185.000 No Ice 
1/2'' Ice

5.021 
5.572 

5.281 
6.448 

0.041 
0.084 

Antel BXA-171063-8BF_2 
with Mount Pipe 

(Verizon) 

B From Leg 3.000 
0.000 
0.000 

0.000 185.000 No Ice 
1/2'' Ice

5.021 
5.572 

5.281 
6.448 

0.041 
0.084 

Antel BXA-171063-8BF_2 
with Mount Pipe 

(Verizon) 

C From Leg 3.000 
0.000 
0.000 

0.000 185.000 No Ice 
1/2'' Ice

5.021 
5.572 

5.281 
6.448 

0.041 
0.084 

(2) FD9R6004/2C-3L 
(Verizon) 

A From Leg 3.000 
0.000 
0.000 

0.000 185.000 No Ice 
1/2'' Ice

0.367 
0.451 

0.085 
0.136 

0.003 
0.005 

(2) FD9R6004/2C-3L 
(Verizon) 

B From Leg 3.000 
0.000 
0.000 

0.000 185.000 No Ice 
1/2'' Ice

0.367 
0.451 

0.085 
0.136 

0.003 
0.005 

(2) FD9R6004/2C-3L 
(Verizon) 

C From Leg 3.000 
0.000 
0.000 

0.000 185.000 No Ice 
1/2'' Ice

0.367 
0.451 

0.085 
0.136 

0.003 
0.005 

(2) Antel LPA-80063/4CF w 
MP 

(Verizon) 

A From Leg 3.000 
0.000 
0.000 

0.000 185.000 No Ice 
1/2'' Ice

7.259 
7.734 

7.271 
7.976 

0.038 
0.102 

(2) Antel LPA-80063/4CF w 
MP 

(Verizon) 

B From Leg 3.000 
0.000 
0.000 

0.000 185.000 No Ice 
1/2'' Ice

7.259 
7.734 

7.271 
7.976 

0.038 
0.102 

(2) Antel LPA-80063/4CF w 
MP 

(Verizon) 

C From Leg 3.000 
0.000 
0.000 

0.000 185.000 No Ice 
1/2'' Ice

7.259 
7.734 

7.271 
7.976 

0.038 
0.102 

PiROD 13' Low Profile 
Platform 
(Verizon) 

C None   0.000 185.000 No Ice 
1/2'' Ice

15.700 
20.100 

15.700 
20.100 

1.300 
1.765 

***                   
PiROD 13' Low Profile 

Platform 
C None   0.000 175.000 No Ice 

1/2'' Ice
15.700 
20.100 

15.700 
20.100 

1.300 
1.765 
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Project 
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FAX: (919) 321-1768 

Client 
SBA 

Designed by 

Kingsley 

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 

(ATT) 
***                   

(2) Powerwave 7770.00 with 
Mount Pipe 

(ATT) 

A From Leg 3.000 
0.000 
0.000 

30.000 175.000 No Ice 
1/2'' Ice

5.981 
6.439 

4.116 
4.769 

0.053 
0.097 

(2) Powerwave 7770.00 with 
Mount Pipe 

(ATT) 

B From Leg 3.000 
0.000 
0.000 

40.000 175.000 No Ice 
1/2'' Ice

5.981 
6.439 

4.116 
4.769 

0.053 
0.097 

(2) Powerwave 7770.00 with 
Mount Pipe 

(ATT) 

C From Leg 3.000 
0.000 
0.000 

30.000 175.000 No Ice 
1/2'' Ice

5.981 
6.439 

4.116 
4.769 

0.053 
0.097 

(4) Powerwave LGP21401 
(ATT) 

A From Leg 2.000 
0.000 
0.000 

30.000 175.000 No Ice 
1/2'' Ice

0.000 
0.000 

0.233 
0.313 

0.014 
0.021 

(4) Powerwave LGP21401 
(ATT) 

B From Leg 2.000 
0.000 
0.000 

40.000 175.000 No Ice 
1/2'' Ice

0.000 
0.000 

0.233 
0.313 

0.014 
0.021 

(4) Powerwave LGP21401 
(ATT) 

C From Leg 2.000 
0.000 
0.000 

30.000 175.000 No Ice 
1/2'' Ice

0.000 
0.000 

0.233 
0.313 

0.014 
0.021 

(2) POWERWAVE 7020 
(ATT) 

A From Leg 2.000 
0.000 
0.000 

30.000 175.000 No Ice 
1/2'' Ice

0.400 
0.491 

0.204 
0.279 

0.002 
0.005 

(2) POWERWAVE 7020 
(ATT) 

B From Leg 2.000 
0.000 
0.000 

40.000 175.000 No Ice 
1/2'' Ice

0.400 
0.491 

0.204 
0.279 

0.002 
0.005 

(2) POWERWAVE 7020 
(ATT) 

C From Leg 2.000 
0.000 
0.000 

30.000 175.000 No Ice 
1/2'' Ice

0.400 
0.491 

0.204 
0.279 

0.002 
0.005 

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

with Mount Pipe 
(ATT) 

A From Leg 3.000 
0.000 
0.000 

30.000 175.000 No Ice 
1/2'' Ice

8.498 
9.149 

6.304 
7.479 

0.074 
0.136 

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

with Mount Pipe 
(ATT) 

B From Leg 3.000 
0.000 
0.000 

40.000 175.000 No Ice 
1/2'' Ice

8.498 
9.149 

6.304 
7.479 

0.074 
0.136 

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

with Mount Pipe 
(ATT) 

C From Leg 3.000 
0.000 
0.000 

30.000 175.000 No Ice 
1/2'' Ice

8.498 
9.149 

6.304 
7.479 

0.074 
0.136 

(2) Ericsson RRUS-11 
(ATT) 

A From Leg 2.000 
0.000 
0.000 

30.000 175.000 No Ice 
1/2'' Ice

2.942 
3.172 

1.246 
1.412 

0.050 
0.069 

(2) Ericsson RRUS-11 
(ATT) 

B From Leg 2.000 
0.000 
0.000 

40.000 175.000 No Ice 
1/2'' Ice

2.942 
3.172 

1.246 
1.412 

0.050 
0.069 

(2) Ericsson RRUS-11 
(ATT) 

C From Leg 2.000 
0.000 
0.000 

30.000 175.000 No Ice 
1/2'' Ice

2.942 
3.172 

1.246 
1.412 

0.050 
0.069 

Raycap DC6-48-60-18-8F 
(ATT) 

C From Leg 1.000 
0.000 
0.000 

0.000 175.000 No Ice 
1/2'' Ice

0.133 
0.278 

0.133 
0.278 

0.020 
0.037 

***                   
(4) DB846G90A-XY 

w/Mount Pipe 
(Sprint) 

A From Leg 3.000 
0.000 
0.000 

0.000 161.000 No Ice 
1/2'' Ice

5.229 
5.783 

7.529 
8.715 

0.041 
0.095 
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Vertical Solutions Inc 
2002 Production Drive 

Project 

130499  
Date 

16:59:30 06/06/13  
Apex, NC 27539 

Phone: (888) 321-6167 
FAX: (919) 321-1768 

Client 
SBA 

Designed by 

Kingsley 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

(4) DB846G90A-XY 
w/Mount Pipe 

(Sprint) 

B From Leg 3.000 
0.000 
0.000 

0.000 161.000 No Ice 
1/2'' Ice

5.229 
5.783 

7.529 
8.715 

0.041 
0.095 

(4) DB846G90A-XY 
w/Mount Pipe 

(Sprint) 

C From Leg 3.000 
0.000 
0.000 

0.000 161.000 No Ice 
1/2'' Ice

5.229 
5.783 

7.529 
8.715 

0.041 
0.095 

PiROD 13' Low Profile 
Platform 
(Sprint) 

C None   0.000 161.000 No Ice 
1/2'' Ice

15.700 
20.100 

15.700 
20.100 

1.300 
1.765 

***                   
(3) APX16PV-16PVL-E w/ 

2'' Pipe 
(T-Mobile) 

A From Leg 3.000 
0.000 
0.000 

0.000 155.000 No Ice 
1/2'' Ice

7.075 
7.639 

4.265 
5.099 

0.062 
0.111 

(3) APX16PV-16PVL-E w/ 
2'' Pipe 

(T-Mobile) 

B From Leg 3.000 
0.000 
0.000 

0.000 155.000 No Ice 
1/2'' Ice

7.075 
7.639 

4.265 
5.099 

0.062 
0.111 

(3) APX16PV-16PVL-E w/ 
2'' Pipe 

(T-Mobile) 

C From Leg 3.000 
0.000 
0.000 

0.000 155.000 No Ice 
1/2'' Ice

7.075 
7.639 

4.265 
5.099 

0.062 
0.111 

(2) 12'' x 6'' x 2'' TMA 
(T-Mobile) 

A From Leg 3.000 
0.000 
0.000 

0.000 155.000 No Ice 
1/2'' Ice

0.700 
0.821 

0.233 
0.328 

0.010 
0.014 

(2) 12'' x 6'' x 2'' TMA 
(T-Mobile) 

B From Leg 3.000 
0.000 
0.000 

0.000 155.000 No Ice 
1/2'' Ice

0.700 
0.821 

0.233 
0.328 

0.010 
0.014 

(2) 12'' x 6'' x 2'' TMA 
(T-Mobile) 

C From Leg 3.000 
0.000 
0.000 

0.000 155.000 No Ice 
1/2'' Ice

0.700 
0.821 

0.233 
0.328 

0.010 
0.014 

2' Standoff T-Arm (10' face 
width) 

(T-Mobile) 

A From Leg 0.500 
0.000 
0.000 

0.000 155.000 No Ice 
1/2'' Ice

5.500 
6.900 

5.500 
6.900 

0.129 
0.170 

2' Standoff T-Arm (10' face 
width) 

(T-Mobile) 

B From Leg 0.500 
0.000 
0.000 

0.000 155.000 No Ice 
1/2'' Ice

5.500 
6.900 

5.500 
6.900 

0.129 
0.170 

2' Standoff T-Arm (10' face 
width) 

(T-Mobile) 

C From Leg 0.500 
0.000 
0.000 

0.000 155.000 No Ice 
1/2'' Ice

5.500 
6.900 

5.500 
6.900 

0.129 
0.170 

***                   
RFS APXV18-206517S-C 

w/mp 
(Pocket) 

A From Leg 0.500 
0.000 
0.000 

0.000 145.000 No Ice 
1/2'' Ice

5.404 
5.960 

4.700 
5.860 

0.058 
0.100 

RFS APXV18-206517S-C 
w/mp 

(Pocket) 

B From Leg 0.500 
0.000 
0.000 

0.000 145.000 No Ice 
1/2'' Ice

5.404 
5.960 

4.700 
5.860 

0.058 
0.100 

RFS APXV18-206517S-C 
w/mp 

(Pocket) 

C From Leg 0.500 
0.000 
0.000 

0.000 145.000 No Ice 
1/2'' Ice

5.404 
5.960 

4.700 
5.860 

0.058 
0.100 

***                   
14' omni 

(Fire Dept) 
A From Leg 2.000 

0.000 
0.000 

0.000 116.500 No Ice 
1/2'' Ice

9.000 
10.560 

9.000 
10.560 

0.100 
0.170 

12' Omni w/ MP 
(Fire Dept) 

B From Leg 2.000 
0.000 
0.000 

0.000 115.500 No Ice 
1/2'' Ice

4.600 
5.000 

4.600 
5.000 

0.021 
0.102 

4' Omni 
(Fire Dept) 

C From Leg 2.000 
0.000 
0.000 

0.000 111.500 No Ice 
1/2'' Ice

1.000 
1.250 

1.000 
1.250 

0.025 
0.034 
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Vertical Solutions Inc 
2002 Production Drive 

Project 

130499  
Date 

16:59:30 06/06/13  
Apex, NC 27539 

Phone: (888) 321-6167 
FAX: (919) 321-1768 

Client 
SBA 

Designed by 

Kingsley 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 

䌀 唀

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

4' Side Arm 
(Fire Dept) 

A From Leg 0.500 
0.000 
0.000 

0.000 109.500 No Ice 
1/2'' Ice

0.156 
0.212 

1.867 
2.208 

0.250 
0.265 

4' Side Arm 
(Fire Dept) 

B From Leg 0.500 
0.000 
0.000 

0.000 109.500 No Ice 
1/2'' Ice

0.156 
0.212 

1.867 
2.208 

0.250 
0.265 

4' Side Arm 
(Fire Dept) 

C From Leg 0.500 
0.000 
0.000 

0.000 109.500 No Ice 
1/2'' Ice

0.156 
0.212 

1.867 
2.208 

0.250 
0.265 

***                   
GPS 

(Sprint) 
A From Leg 1.000 

0.000 
0.000 

0.000 70.500 No Ice 
1/2'' Ice

0.304 
0.432 

0.304 
0.432 

0.001 
0.004 

4' Side Arm 
(Sprint) 

A From Leg 0.500 
0.000 
0.000 

0.000 70.500 No Ice 
1/2'' Ice

0.156 
0.212 

1.867 
2.208 

0.250 
0.265 

***                   
GPS 

(AT&T) 
B From Leg 1.000 

0.000 
0.000 

0.000 70.500 No Ice 
1/2'' Ice

0.304 
0.432 

0.304 
0.432 

0.001 
0.004 

4' Side Arm 
(AT&T) 

B From Leg 0.500 
0.000 
0.000 

0.000 70.500 No Ice 
1/2'' Ice

0.156 
0.212 

1.867 
2.208 

0.250 
0.265 

 
 
 
 

 Load Combinations   
 
Comb. 

No. 
Description 

1 Dead Only 
2 Dead+Wind 0 deg - No Ice 
3 Dead+Wind 30 deg - No Ice 
4 Dead+Wind 60 deg - No Ice 
5 Dead+Wind 90 deg - No Ice 
6 Dead+Wind 120 deg - No Ice 
7 Dead+Wind 150 deg - No Ice 
8 Dead+Wind 180 deg - No Ice 
9 Dead+Wind 210 deg - No Ice 
10 Dead+Wind 240 deg - No Ice 
11 Dead+Wind 270 deg - No Ice 
12 Dead+Wind 300 deg - No Ice 
13 Dead+Wind 330 deg - No Ice 
14 Dead+Ice+Temp 
15 Dead+Wind 0 deg+Ice+Temp 
16 Dead+Wind 30 deg+Ice+Temp 
17 Dead+Wind 60 deg+Ice+Temp 
18 Dead+Wind 90 deg+Ice+Temp 
19 Dead+Wind 120 deg+Ice+Temp 
20 Dead+Wind 150 deg+Ice+Temp 
21 Dead+Wind 180 deg+Ice+Temp 
22 Dead+Wind 210 deg+Ice+Temp 
23 Dead+Wind 240 deg+Ice+Temp 
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Client 
SBA 

Designed by 

Kingsley 

Comb. 
No. 

Description 

24 Dead+Wind 270 deg+Ice+Temp 
25 Dead+Wind 300 deg+Ice+Temp 
26 Dead+Wind 330 deg+Ice+Temp 
27 Dead+Wind 0 deg - Service 
28 Dead+Wind 30 deg - Service 
29 Dead+Wind 60 deg - Service 
30 Dead+Wind 90 deg - Service 
31 Dead+Wind 120 deg - Service 
32 Dead+Wind 150 deg - Service 
33 Dead+Wind 180 deg - Service 
34 Dead+Wind 210 deg - Service 
35 Dead+Wind 240 deg - Service 
36 Dead+Wind 270 deg - Service 
37 Dead+Wind 300 deg - Service 
38 Dead+Wind 330 deg - Service 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 196 - 165.25 60.481 28 2.861 0.002 
L2 169.58 - 137.45 44.915 28 2.686 0.002 
L3 137.45 - 136.95 28.599 28 2.064 0.001 
L4 136.95 - 123.55 28.384 28 2.056 0.001 
L5 128.97 - 114.45 25.065 28 1.915 0.001 
L6 114.45 - 113.95 19.559 28 1.660 0.001 
L7 113.95 - 83.95 19.385 28 1.653 0.001 
L8 90.37 - 59.95 12.108 28 1.292 0.001 
L9 59.95 - 59.45 5.258 28 0.800 0.000 

L10 59.45 - 45.35 5.174 28 0.794 0.000 
L11 52.4 - 0 4.072 28 0.698 0.000 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
191.500 (2) 76'' x 14'' x 7'' Panel w/ Mount 

Pipe (Partially Shielded) 
28 57.780 2.847 0.002 27165 

189.500 (2) RRUs 24'' x 13'' x 7'' (60 LBs) 
(Fully Exposed) 

28 56.582 2.840 0.002 18807 

185.000 Antel BXA-70063/6CF_2 w/ Mount 
Pipe 

28 53.896 2.822 0.002 11112 

175.000 PiROD 13' Low Profile Platform 28 48.020 2.751 0.002 5820 
161.000 (4) DB846G90A-XY w/Mount Pipe 28 40.163 2.539 0.002 3504 
155.000 (3) APX16PV-16PVL-E w/ 2'' Pipe 28 36.986 2.416 0.002 2996 
145.000 RFS APXV18-206517S-C w/mp 28 32.022 2.204 0.001 2413 
116.500 14' omni 28 20.283 1.692 0.001 2484 
115.500 12' Omni w/ MP 28 19.927 1.676 0.001 2451 
111.500 4' Omni 28 18.548 1.616 0.001 3621 
109.500 4' Side Arm 28 17.879 1.586 0.001 3689 
70.500 GPS 28 7.258 0.952 0.001 3200 
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 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 196 - 165.25 154.020 2 7.294 0.007 
L2 169.58 - 137.45 114.436 3 6.849 0.006 
L3 137.45 - 136.95 72.940 3 5.268 0.005 
L4 136.95 - 123.55 72.391 3 5.247 0.005 
L5 128.97 - 114.45 63.939 3 4.886 0.004 
L6 114.45 - 113.95 49.909 3 4.237 0.004 
L7 113.95 - 83.95 49.467 3 4.218 0.004 
L8 90.37 - 59.95 30.909 3 3.299 0.003 
L9 59.95 - 59.45 13.428 3 2.043 0.002 

L10 59.45 - 45.35 13.215 3 2.027 0.002 
L11 52.4 - 0 10.402 3 1.784 0.001 

      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
191.500 (2) 76'' x 14'' x 7'' Panel w/ Mount 

Pipe (Partially Shielded) 
2 147.151 7.260 0.007 10980 

189.500 (2) RRUs 24'' x 13'' x 7'' (60 LBs) 
(Fully Exposed) 

2 144.104 7.243 0.007 7601 

185.000 Antel BXA-70063/6CF_2 w/ Mount 
Pipe 

2 137.276 7.195 0.007 4490 

175.000 PiROD 13' Low Profile Platform 2 122.333 7.014 0.007 2349 
161.000 (4) DB846G90A-XY w/Mount Pipe 3 102.357 6.476 0.006 1408 
155.000 (3) APX16PV-16PVL-E w/ 2'' Pipe 3 94.279 6.163 0.006 1202 
145.000 RFS APXV18-206517S-C w/mp 3 81.652 5.624 0.005 964 
116.500 14' omni 3 51.755 4.319 0.004 985 
115.500 12' Omni w/ MP 3 50.848 4.278 0.004 971 
111.500 4' Omni 3 47.333 4.125 0.004 1434 
109.500 4' Side Arm 3 45.629 4.049 0.004 1460 
70.500 GPS 3 18.534 2.432 0.002 1259 

  
 
 

 Compression Checks   
 

 

 Pole Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

Fa 

 
ksi 

A 
 

in2 

Actual 
P 
K 

Allow. 
Pa 
K 

Ratio 
P 
Pa 

L1 196 - 194.609 TP27.98x21.53x0.188 30.750 0.000 0.0 39.000 12.940 -0.085 504.658 0.000  
  194.609 - 

193.219 
        39.000 13.114 -0.171 511.461 0.000  

  193.219 -         39.000 13.289 -0.258 518.265 0.000  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

Fa 

 
ksi 

A 
 

in2 

Actual 
P 
K 

Allow. 
Pa 
K 

Ratio 
P 
Pa 

191.828 
  191.828 - 

190.438 
        39.000 13.463 -2.278 525.069 0.004  

  190.438 - 
189.047 

        39.000 13.638 -2.479 531.873 0.005  

  189.047 - 
187.657 

        39.000 13.812 -2.540 538.677 0.005  

  187.657 - 
186.266 

        39.000 13.987 -2.602 545.480 0.005  

  186.266 - 
184.876 

        39.000 14.161 -3.890 552.284 0.007  

  184.876 - 
183.485 

        39.000 14.336 -3.955 559.088 0.007  

  183.485 - 
182.095 

        39.000 14.510 -4.021 565.892 0.007  

  182.095 - 
180.704 

        39.000 14.684 -4.089 572.695 0.007  

  180.704 - 
179.314 

        39.000 14.859 -4.158 579.499 0.007  

  179.314 - 
177.923 

        39.000 15.033 -4.229 586.303 0.007  

  177.923 - 
176.533 

        39.000 15.208 -4.302 593.107 0.007  

  176.533 - 
175.142 

        39.000 15.382 -4.376 599.911 0.007  

  175.142 - 
173.752 

        39.000 15.557 -6.305 606.714 0.010  

  173.752 - 
172.361 

        39.000 15.731 -6.386 613.518 0.010  

  172.361 - 
170.971 

        39.000 15.906 -6.469 620.322 0.010  

  170.971 - 
169.58 

        39.000 16.080 -6.555 627.126 0.010  

  169.58 - 165.25         38.432 16.623 -2.884 638.878 0.005  
L2 169.58 - 165.25 TP33.431x26.697x0.281 32.130 0.000 0.0 39.000 24.514 -4.265 956.042 0.004  

  165.25 - 
163.787 

        39.000 24.789 -7.331 966.772 0.008  

  163.787 - 
162.324 

        39.000 25.064 -7.510 977.503 0.008  

  162.324 - 
160.861 

        39.000 25.339 -9.008 988.233 0.009  

  160.861 - 
159.397 

        39.000 25.615 -9.195 998.964 0.009  

  159.397 - 
157.934 

        39.000 25.890 -9.386 1009.690 0.009  

  157.934 - 
156.471 

        39.000 26.165 -9.579 1020.420 0.009  

  156.471 - 
155.008 

        39.000 26.440 -9.775 1031.150 0.009  

  155.008 - 
153.545 

        39.000 26.715 -10.642 1041.890 0.010  

  153.545 - 
152.082 

        39.000 26.990 -10.848 1052.620 0.010  

  152.082 - 
150.618 

        39.000 27.265 -11.057 1063.350 0.010  

  150.618 - 
149.155 

        39.000 27.540 -11.269 1074.080 0.010  

  149.155 - 
147.692 

        39.000 27.816 -11.484 1084.810 0.011  

  147.692 -         39.000 28.091 -11.702 1095.540 0.011  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

Fa 

 
ksi 

A 
 

in2 

Actual 
P 
K 

Allow. 
Pa 
K 

Ratio 
P 
Pa 

146.229 
  146.229 - 

144.766 
        39.000 28.366 -12.031 1106.270 0.011  

  144.766 - 
143.303 

        39.000 28.641 -12.256 1117.000 0.011  

  143.303 - 
141.839 

        39.000 28.916 -12.484 1127.730 0.011  

  141.839 - 
140.376 

        39.000 29.191 -12.715 1138.460 0.011  

  140.376 - 
138.913 

        39.000 29.466 -12.949 1149.190 0.011  

  138.913 - 
137.45 

        39.000 29.742 -13.185 1159.920 0.011  

L3 137.45 - 136.95 
(3) 

TP36.536x33.431x0.359 0.500 0.000 0.0 30.000 37.874 -13.216 1136.230 0.012  

L4 136.95 - 135.81 TP39.35x36.536x0.345 13.400 0.000 0.0 30.000 40.093 -13.519 1202.800 0.011  
  135.81 - 134.67         30.000 40.357 -13.744 1210.710 0.011  
  134.67 - 133.53         30.000 40.620 -13.970 1218.610 0.011  
  133.53 - 132.39         30.000 40.884 -14.198 1226.520 0.012  
  132.39 - 131.25         30.000 41.147 -14.428 1234.420 0.012  
  131.25 - 130.11         30.000 41.411 -14.660 1242.330 0.012  
  130.11 - 128.97         30.000 41.674 -14.893 1250.230 0.012  
  128.97 - 123.55         30.000 42.927 -8.217 1287.810 0.006  

L5 128.97 - 123.55 TP37.705x37.522x0.375 14.520 0.000 0.0 39.000 44.519 -8.528 1736.230 0.005  
  123.55 - 

122.539 
        39.000 44.534 -16.990 1736.820 0.010  

  122.539 - 
121.528 

        39.000 44.549 -17.213 1737.420 0.010  

  121.528 - 
120.517 

        39.000 44.564 -17.437 1738.010 0.010  

  120.517 - 
119.506 

        39.000 44.580 -17.662 1738.610 0.010  

  119.506 - 
118.494 

        39.000 44.595 -17.888 1739.200 0.010  

  118.494 - 
117.483 

        39.000 44.610 -18.115 1739.800 0.010  

  117.483 - 
116.472 

        39.000 44.625 -18.416 1740.390 0.011  

  116.472 - 
115.461 

        39.000 44.641 -18.653 1740.990 0.011  

  115.461 - 
114.45 

        39.000 44.656 -18.884 1741.580 0.011  

L6 114.45 - 113.95 
(6) 

TP40.81x37.705x0.485 0.500 0.000 0.0 30.000 57.585 -18.908 1727.550 0.011  

L7 113.95 - 
112.709 

TP47.11x40.81x0.495 30.000 0.000 0.0 30.000 64.071 -19.372 1922.130 0.010  

  112.709 - 
111.468 

        30.000 64.482 -19.745 1934.470 0.010  

  111.468 - 
110.227 

        30.000 64.894 -20.098 1946.820 0.010  

  110.227 - 
108.986 

        30.000 65.305 -21.193 1959.170 0.011  

  108.986 - 
107.745 

        30.000 65.717 -21.551 1971.510 0.011  

  107.745 - 
106.504 

        30.000 66.129 -21.910 1983.860 0.011  

  106.504 - 
105.263 

        30.000 66.540 -22.272 1996.200 0.011  

  105.263 - 
104.022 

        30.000 66.952 -22.636 2008.550 0.011  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

Fa 

 
ksi 

A 
 

in2 

Actual 
P 
K 

Allow. 
Pa 
K 

Ratio 
P 
Pa 

  104.022 - 
102.781 

        30.000 67.363 -23.003 2020.900 0.011  

  102.781 - 
101.539 

        30.000 67.775 -23.371 2033.240 0.011  

  101.539 - 
100.298 

        30.000 68.186 -23.741 2045.590 0.012  

  100.298 - 
99.0574 

        30.000 68.598 -24.114 2057.930 0.012  

  99.0574 - 
97.8163 

        30.000 69.009 -24.488 2070.280 0.012  

  97.8163 - 
96.5753 

        30.000 69.421 -24.865 2082.630 0.012  

  96.5753 - 
95.3342 

        30.000 69.832 -25.244 2094.970 0.012  

  95.3342 - 
94.0932 

        30.000 70.244 -25.625 2107.320 0.012  

  94.0932 - 
92.8521 

        30.000 70.656 -26.008 2119.660 0.012  

  92.8521 - 
91.6111 

        30.000 71.067 -26.393 2132.010 0.012  

  91.6111 - 90.37         30.000 71.479 -26.781 2144.360 0.012  
  90.37 - 83.95         30.000 73.607 -15.337 2208.220 0.007  

L8 90.37 - 83.95 TP48.394x44.772x0.5 30.420 0.000 0.0 39.000 71.833 -14.919 2801.480 0.005  
  83.95 - 82.6868         39.000 72.073 -30.689 2810.840 0.011  
  82.6868 - 

81.4237 
        39.000 72.313 -31.095 2820.190 0.011  

  81.4237 - 
80.1605 

        39.000 72.552 -31.502 2829.550 0.011  

  80.1605 - 
78.8974 

        39.000 72.792 -31.912 2838.900 0.011  

  78.8974 - 
77.6342 

        39.000 73.032 -32.323 2848.260 0.011  

  77.6342 - 
76.3711 

        39.000 73.272 -32.736 2857.620 0.011  

  76.3711 - 
75.1079 

        39.000 73.512 -33.151 2866.970 0.012  

  75.1079 - 
73.8447 

        39.000 73.752 -33.567 2876.330 0.012  

  73.8447 - 
72.5816 

        39.000 73.992 -33.985 2885.690 0.012  

  72.5816 - 
71.3184 

        39.000 74.232 -34.405 2895.040 0.012  

  71.3184 - 
70.0553 

        39.000 74.472 -35.323 2904.400 0.012  

  70.0553 - 
68.7921 

        39.000 74.712 -35.746 2913.750 0.012  

  68.7921 - 
67.5289 

        39.000 74.951 -36.171 2923.110 0.012  

  67.5289 - 
66.2658 

        39.000 75.191 -36.598 2932.470 0.012  

  66.2658 - 
65.0026 

        39.000 75.431 -37.026 2941.820 0.013  

  65.0026 - 
63.7395 

        39.000 75.671 -37.457 2951.180 0.013  

  63.7395 - 
62.4763 

        39.000 75.911 -37.889 2960.530 0.013  

  62.4763 - 
61.2132 

        39.000 76.151 -38.322 2969.890 0.013  

  61.2132 - 59.95         39.000 76.391 -38.757 2979.250 0.013  
L9 59.95 - 59.45 (9) TP51.499x48.394x0.66 0.500 0.000 0.0 30.000 100.499 -38.787 3014.980 0.013  
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Vertical Solutions Inc 
2002 Production Drive 

Project 

130499  
Date 

16:59:30 06/06/13  
Apex, NC 27539 

Phone: (888) 321-6167 
FAX: (919) 321-1768 

Client 
SBA 

Designed by 

Kingsley 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

Fa 

 
ksi 

A 
 

in2 

Actual 
P 
K 

Allow. 
Pa 
K 

Ratio 
P 
Pa 

L10 59.45 - 58.4429 TP53.46x51.499x0.605 14.100 0.000 0.0 30.000 98.493 -39.393 2954.800 0.013  
  58.4429 - 

57.4357 
        30.000 98.763 -39.806 2962.910 0.013  

  57.4357 - 
56.4286 

        30.000 99.034 -40.221 2971.020 0.014  

  56.4286 - 
55.4214 

        30.000 99.304 -40.636 2979.130 0.014  

  55.4214 - 
54.4143 

        30.000 99.575 -41.053 2987.240 0.014  

  54.4143 - 
53.4071 

        30.000 99.845 -41.472 2995.350 0.014  

  53.4071 - 52.4         30.000 100.115 -41.891 3003.460 0.014  
  52.4 - 45.35         30.000 102.008 -23.549 3060.230 0.008  

L11 52.4 - 45.35 TP60x51.27x0.625 52.400 0.000 0.0 39.000 103.314 -23.626 4029.260 0.006  
  45.35 - 42.9632         39.000 104.107 -48.222 4060.180 0.012  
  42.9632 - 

40.5763 
        39.000 104.900 -49.262 4091.100 0.012  

  40.5763 - 
38.1895 

        39.000 105.693 -50.309 4122.030 0.012  

  38.1895 - 
35.8026 

        39.000 106.486 -51.364 4152.950 0.012  

  35.8026 - 
33.4158 

        39.000 107.279 -52.426 4183.870 0.013  

  33.4158 - 
31.0289 

        39.000 108.072 -53.496 4214.790 0.013  

  31.0289 - 
28.6421 

        39.000 108.864 -54.572 4245.710 0.013  

  28.6421 - 
26.2553 

        39.000 109.657 -55.657 4276.640 0.013  

  26.2553 - 
23.8684 

        39.000 110.450 -56.749 4307.560 0.013  

  23.8684 - 
21.4816 

        39.000 111.243 -57.848 4338.480 0.013  

  21.4816 - 
19.0947 

        39.000 112.036 -58.955 4369.400 0.013  

  19.0947 - 
16.7079 

        39.000 112.829 -60.069 4400.320 0.014  

  16.7079 - 
14.3211 

        39.000 113.622 -61.191 4431.250 0.014  

  14.3211 - 
11.9342 

        39.000 114.415 -62.320 4462.170 0.014  

  11.9342 - 
9.54737 

        39.000 115.207 -63.456 4493.090 0.014  

  9.54737 - 
7.16053 

        39.000 116.000 -64.600 4524.010 0.014  

  7.16053 - 
4.77368 

        39.000 116.793 -65.751 4554.930 0.014  

  4.77368 - 
2.38684 

        39.000 117.586 -66.909 4585.860 0.015  

  2.38684 - 0         39.000 118.379 -68.075 4616.780 0.015  
                      

 
 

 Pole Bending Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
Mx 

kip-ft 

Actual 
fbx 

ksi 

Allow. 
Fbx 

ksi 

Ratio 
fbx 

Fbx 

Actual 
My 

kip-ft 

Actual 
fby 

ksi 

Allow. 
Fby 

ksi 

Ratio 
fby 

Fby 
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Vertical Solutions Inc 
2002 Production Drive 

Project 

130499  
Date 

16:59:30 06/06/13  
Apex, NC 27539 

Phone: (888) 321-6167 
FAX: (919) 321-1768 

Client 
SBA 

Designed by 

Kingsley 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Mx 

kip-ft 

Actual 
fbx 

ksi 

Allow. 
Fbx 

ksi 

Ratio 
fbx 

Fbx 

Actual 
My 

kip-ft 

Actual 
fby 

ksi 

Allow. 
Fby 

ksi 

Ratio 
fby 

Fby 
L1 196 - 194.609 TP27.98x21.53x0.188 0.140 0.024 39.000 0.001 0.000 0.000 39.000 0.000 

  194.609 - 
193.219 

  0.518 0.088 39.000 0.002 0.000 0.000 39.000 0.000 

  193.219 - 
191.828 

  1.145 0.189 39.000 0.005 0.000 0.000 39.000 0.000 

  191.828 - 
190.438 

  4.863 0.784 39.000 0.020 0.000 0.000 39.000 0.000 

  190.438 - 
189.047 

  11.000 1.728 39.000 0.044 0.000 0.000 39.000 0.000 

  189.047 - 
187.657 

  18.209 2.788 39.000 0.071 0.000 0.000 39.000 0.000 

  187.657 - 
186.266 

  25.668 3.832 39.000 0.098 0.000 0.000 39.000 0.000 

  186.266 - 
184.876 

  33.943 4.943 39.000 0.127 0.000 0.000 39.000 0.000 

  184.876 - 
183.485 

  48.190 6.848 39.000 0.176 0.000 0.000 39.000 0.000 

  183.485 - 
182.095 

  62.693 8.695 39.000 0.223 0.000 0.000 39.000 0.000 

  182.095 - 
180.704 

  77.454 10.487 39.000 0.269 0.000 0.000 39.000 0.000 

  180.704 - 
179.314 

  92.475 12.228 39.000 0.314 0.000 0.000 39.000 0.000 

  179.314 - 
177.923 

  107.760 13.919 39.000 0.357 0.000 0.000 39.000 0.000 

  177.923 - 
176.533 

  123.308 15.562 39.000 0.399 0.000 0.000 39.000 0.000 

  176.533 - 
175.142 

  139.124 17.161 39.000 0.440 0.000 0.000 39.000 0.000 

  175.142 - 
173.752 

  160.298 19.330 39.000 0.496 0.000 0.000 39.000 0.000 

  173.752 - 
172.361 

  182.313 21.498 39.000 0.551 0.000 0.000 39.000 0.000 

  172.361 - 
170.971 

  204.598 23.598 39.000 0.605 0.000 0.000 39.000 0.000 

  170.971 - 
169.58 

  227.157 25.633 39.000 0.657 0.000 0.000 39.000 0.000 

  169.58 - 
165.25 

  123.591 13.047 38.432 0.339 0.000 0.000 38.432 0.000 

L2 169.58 - 
165.25 

TP33.431x26.697x0.281 175.694 12.838 39.000 0.329 0.000 0.000 39.000 0.000 

  165.25 - 
163.787 

  324.320 23.172 39.000 0.594 0.000 0.000 39.000 0.000 

  163.787 - 
162.324 

  349.674 24.436 39.000 0.627 0.000 0.000 39.000 0.000 

  162.324 - 
160.861 

  375.943 25.701 39.000 0.659 0.000 0.000 39.000 0.000 

  160.861 - 
159.397 

  408.091 27.300 39.000 0.700 0.000 0.000 39.000 0.000 

  159.397 - 
157.934 

  440.568 28.847 39.000 0.740 0.000 0.000 39.000 0.000 

  157.934 - 
156.471 

  473.377 30.343 39.000 0.778 0.000 0.000 39.000 0.000 

  156.471 - 
155.008 

  506.519 31.792 39.000 0.815 0.000 0.000 39.000 0.000 

  155.008 - 
153.545 

  544.540 33.475 39.000 0.858 0.000 0.000 39.000 0.000 

  153.545 - 
152.082 

  582.923 35.104 39.000 0.900 0.000 0.000 39.000 0.000 

  152.082 -   621.643 36.681 39.000 0.941 0.000 0.000 39.000 0.000 
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Vertical Solutions Inc 
2002 Production Drive 

Project 

130499  
Date 

16:59:30 06/06/13  
Apex, NC 27539 

Phone: (888) 321-6167 
FAX: (919) 321-1768 

Client 
SBA 

Designed by 

Kingsley 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Mx 

kip-ft 

Actual 
fbx 

ksi 

Allow. 
Fbx 

ksi 

Ratio 
fbx 

Fbx 

Actual 
My 

kip-ft 

Actual 
fby 

ksi 

Allow. 
Fby 

ksi 

Ratio 
fby 

Fby 
150.618 

  150.618 - 
149.155 

  660.704 38.207 39.000 0.980 0.000 0.000 39.000 0.000 

  149.155 - 
147.692 

  700.108 39.685 39.000 1.018 0.000 0.000 39.000 0.000 

  147.692 - 
146.229 

  739.857 41.118 39.000 1.054 0.000 0.000 39.000 0.000 

  146.229 - 
144.766 

  780.107 42.514 39.000 1.090 0.000 0.000 39.000 0.000 

  144.766 - 
143.303 

  821.508 43.910 39.000 1.126 0.000 0.000 39.000 0.000 

  143.303 - 
141.839 

  863.258 45.264 39.000 1.161 0.000 0.000 39.000 0.000 

  141.839 - 
140.376 

  905.367 46.578 39.000 1.194 0.000 0.000 39.000 0.000 

  140.376 - 
138.913 

  947.825 47.852 39.000 1.227 0.000 0.000 39.000 0.000 

  138.913 - 
137.45 

  990.642 49.088 39.000 1.259 0.000 0.000 39.000 0.000 

L3 137.45 - 
136.95 (3) 

TP36.536x33.431x0.359 990.583 38.727 30.000 1.291 0.000 0.000 30.000 0.000 

L4 136.95 - 
135.81 

TP39.35x36.536x0.345 1039.06
7 

34.789 30.000 1.160 0.000 0.000 30.000 0.000 

  135.81 - 
134.67 

  1073.00
8 

35.455 30.000 1.182 0.000 0.000 30.000 0.000 

  134.67 - 
133.53 

  1107.16
7 

36.109 30.000 1.204 0.000 0.000 30.000 0.000 

  133.53 - 
132.39 

  1141.56
7 

36.750 30.000 1.225 0.000 0.000 30.000 0.000 

  132.39 - 
131.25 

  1176.18
3 

37.379 30.000 1.246 0.000 0.000 30.000 0.000 

  131.25 - 
130.11 

  1211.04
2 

37.996 30.000 1.267 0.000 0.000 30.000 0.000 

  130.11 - 
128.97 

  1246.12
5 

38.602 30.000 1.287 0.000 0.000 30.000 0.000 

  128.97 - 
123.55 

  714.400 20.852 30.000 0.695 0.000 0.000 30.000 0.000 

L5 128.97 - 
123.55 

TP37.705x37.522x0.375 702.029 20.734 39.000 0.532 0.000 0.000 39.000 0.000 

  123.55 - 
122.539 

  1448.85
0 

42.761 39.000 1.096 0.000 0.000 39.000 0.000 

  122.539 - 
121.528 

  1481.42
5 

43.693 39.000 1.120 0.000 0.000 39.000 0.000 

  121.528 - 
120.517 

  1514.17
5 

44.628 39.000 1.144 0.000 0.000 39.000 0.000 

  120.517 - 
119.506 

  1547.10
0 

45.567 39.000 1.168 0.000 0.000 39.000 0.000 

  119.506 - 
118.494 

  1580.18
3 

46.510 39.000 1.193 0.000 0.000 39.000 0.000 

  118.494 - 
117.483 

  1613.44
2 

47.456 39.000 1.217 0.000 0.000 39.000 0.000 

  117.483 - 
116.472 

  1647.19
2 

48.415 39.000 1.241 0.000 0.000 39.000 0.000 

  116.472 - 
115.461 

  1681.15
8 

49.380 39.000 1.266 0.000 0.000 39.000 0.000 

  115.461 - 
114.45 

  1715.47
5 

50.353 39.000 1.291 0.000 0.000 39.000 0.000 

L6 114.45 - 
113.95 (6) 

TP40.81x37.705x0.485 1715.40
8 

39.277 30.000 1.309 0.000 0.000 30.000 0.000 

L7 113.95 - TP47.11x40.81x0.495 1774.96 33.479 30.000 1.116 0.000 0.000 30.000 0.000 
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Vertical Solutions Inc 
2002 Production Drive 

Project 

130499  
Date 

16:59:30 06/06/13  
Apex, NC 27539 

Phone: (888) 321-6167 
FAX: (919) 321-1768 

Client 
SBA 

Designed by 

Kingsley 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Mx 

kip-ft 

Actual 
fbx 

ksi 

Allow. 
Fbx 

ksi 

Ratio 
fbx 

Fbx 

Actual 
My 

kip-ft 

Actual 
fby 

ksi 

Allow. 
Fby 

ksi 

Ratio 
fby 

Fby 
112.709 7 

  112.709 - 
111.468 

  1817.60
8 

33.844 30.000 1.128 0.000 0.000 30.000 0.000 

  111.468 - 
110.227 

  1860.64
2 

34.205 30.000 1.140 0.000 0.000 30.000 0.000 

  110.227 - 
108.986 

  1904.03
3 

34.560 30.000 1.152 0.000 0.000 30.000 0.000 

  108.986 - 
107.745 

  1947.81
7 

34.911 30.000 1.164 0.000 0.000 30.000 0.000 

  107.745 - 
106.504 

  1991.85
8 

35.255 30.000 1.175 0.000 0.000 30.000 0.000 

  106.504 - 
105.263 

  2036.17
5 

35.592 30.000 1.186 0.000 0.000 30.000 0.000 

  105.263 - 
104.022 

  2080.75
8 

35.923 30.000 1.197 0.000 0.000 30.000 0.000 

  104.022 - 
102.781 

  2125.60
8 

36.248 30.000 1.208 0.000 0.000 30.000 0.000 

  102.781 - 
101.539 

  2170.72
5 

36.566 30.000 1.219 0.000 0.000 30.000 0.000 

  101.539 - 
100.298 

  2216.11
7 

36.879 30.000 1.229 0.000 0.000 30.000 0.000 

  100.298 - 
99.0574 

  2261.78
3 

37.186 30.000 1.240 0.000 0.000 30.000 0.000 

  99.0574 - 
97.8163 

  2307.71
7 

37.488 30.000 1.250 0.000 0.000 30.000 0.000 

  97.8163 - 
96.5753 

  2353.93
3 

37.784 30.000 1.259 0.000 0.000 30.000 0.000 

  96.5753 - 
95.3342 

  2400.41
7 

38.075 30.000 1.269 0.000 0.000 30.000 0.000 

  95.3342 - 
94.0932 

  2447.17
5 

38.361 30.000 1.279 0.000 0.000 30.000 0.000 

  94.0932 - 
92.8521 

  2494.21
7 

38.642 30.000 1.288 0.000 0.000 30.000 0.000 

  92.8521 - 
91.6111 

  2541.53
3 

38.917 30.000 1.297 0.000 0.000 30.000 0.000 

  91.6111 - 
90.37 

  2589.12
5 

39.188 30.000 1.306 0.000 0.000 30.000 0.000 

  90.37 - 83.95   1474.11
7 

21.033 30.000 0.701 0.000 0.000 30.000 0.000 

L8 90.37 - 83.95 TP48.394x44.772x0.5 1366.17
5 

20.685 39.000 0.530 0.000 0.000 39.000 0.000 

  83.95 - 
82.6868 

  2890.67
5 

43.474 39.000 1.115 0.000 0.000 39.000 0.000 

  82.6868 - 
81.4237 

  2941.30
8 

43.941 39.000 1.127 0.000 0.000 39.000 0.000 

  81.4237 - 
80.1605 

  2992.19
2 

44.405 39.000 1.139 0.000 0.000 39.000 0.000 

  80.1605 - 
78.8974 

  3043.32
5 

44.865 39.000 1.150 0.000 0.000 39.000 0.000 

  78.8974 - 
77.6342 

  3094.70
8 

45.322 39.000 1.162 0.000 0.000 39.000 0.000 

  77.6342 - 
76.3711 

  3146.34
2 

45.775 39.000 1.174 0.000 0.000 39.000 0.000 

  76.3711 - 
75.1079 

  3198.22
5 

46.225 39.000 1.185 0.000 0.000 39.000 0.000 

  75.1079 - 
73.8447 

  3250.36
7 

46.672 39.000 1.197 0.000 0.000 39.000 0.000 

  73.8447 - 
72.5816 

  3302.75
0 

47.115 39.000 1.208 0.000 0.000 39.000 0.000 

  72.5816 -   3355.37 47.555 39.000 1.219 0.000 0.000 39.000 0.000 
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Vertical Solutions Inc 
2002 Production Drive 

Project 

130499  
Date 

16:59:30 06/06/13  
Apex, NC 27539 

Phone: (888) 321-6167 
FAX: (919) 321-1768 

Client 
SBA 

Designed by 

Kingsley 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Mx 

kip-ft 

Actual 
fbx 

ksi 

Allow. 
Fbx 

ksi 

Ratio 
fbx 

Fbx 

Actual 
My 

kip-ft 

Actual 
fby 

ksi 

Allow. 
Fby 

ksi 

Ratio 
fby 

Fby 
71.3184 5 

  71.3184 - 
70.0553 

  3408.85
0 

48.001 39.000 1.231 0.000 0.000 39.000 0.000 

  70.0553 - 
68.7921 

  3462.14
2 

48.437 39.000 1.242 0.000 0.000 39.000 0.000 

  68.7921 - 
67.5289 

  3515.67
5 

48.870 39.000 1.253 0.000 0.000 39.000 0.000 

  67.5289 - 
66.2658 

  3569.45
8 

49.300 39.000 1.264 0.000 0.000 39.000 0.000 

  66.2658 - 
65.0026 

  3623.48
3 

49.727 39.000 1.275 0.000 0.000 39.000 0.000 

  65.0026 - 
63.7395 

  3677.75
8 

50.150 39.000 1.286 0.000 0.000 39.000 0.000 

  63.7395 - 
62.4763 

  3732.28
3 

50.571 39.000 1.297 0.000 0.000 39.000 0.000 

  62.4763 - 
61.2132 

  3787.04
2 

50.988 39.000 1.307 0.000 0.000 39.000 0.000 

  61.2132 - 
59.95 

  3842.05
0 

51.403 39.000 1.318 0.000 0.000 39.000 0.000 

L9 59.95 - 59.45 
(9) 

TP51.499x48.394x0.66 3842.03
3 

39.334 30.000 1.311 0.000 0.000 30.000 0.000 

L10 59.45 - 
58.4429 

TP53.46x51.499x0.605 3908.01
7 

38.111 30.000 1.270 0.000 0.000 30.000 0.000 

  58.4429 - 
57.4357 

  3952.28
3 

38.330 30.000 1.278 0.000 0.000 30.000 0.000 

  57.4357 - 
56.4286 

  3996.71
7 

38.549 30.000 1.285 0.000 0.000 30.000 0.000 

  56.4286 - 
55.4214 

  4041.30
0 

38.766 30.000 1.292 0.000 0.000 30.000 0.000 

  55.4214 - 
54.4143 

  4086.05
0 

38.981 30.000 1.299 0.000 0.000 30.000 0.000 

  54.4143 - 
53.4071 

  4130.95
0 

39.195 30.000 1.306 0.000 0.000 30.000 0.000 

  53.4071 - 52.4   4176.00
8 

39.408 30.000 1.314 0.000 0.000 30.000 0.000 

  52.4 - 45.35   2285.59
2 

20.771 30.000 0.692 0.000 0.000 30.000 0.000 

L11 52.4 - 45.35 TP60x51.27x0.625 2210.79
2 

20.246 39.000 0.519 0.000 0.000 39.000 0.000 

  45.35 - 
42.9632 

  4606.71
7 

41.544 39.000 1.065 0.000 0.000 39.000 0.000 

  42.9632 - 
40.5763 

  4717.77
5 

41.901 39.000 1.074 0.000 0.000 39.000 0.000 

  40.5763 - 
38.1895 

  4829.55
8 

42.249 39.000 1.083 0.000 0.000 39.000 0.000 

  38.1895 - 
35.8026 

  4942.07
5 

42.588 39.000 1.092 0.000 0.000 39.000 0.000 

  35.8026 - 
33.4158 

  5055.31
7 

42.919 39.000 1.100 0.000 0.000 39.000 0.000 

  33.4158 - 
31.0289 

  5169.28
3 

43.241 39.000 1.109 0.000 0.000 39.000 0.000 

  31.0289 - 
28.6421 

  5283.97
5 

43.555 39.000 1.117 0.000 0.000 39.000 0.000 

  28.6421 - 
26.2553 

  5399.39
2 

43.862 39.000 1.125 0.000 0.000 39.000 0.000 

  26.2553 - 
23.8684 

  5515.52
5 

44.160 39.000 1.132 0.000 0.000 39.000 0.000 

  23.8684 - 
21.4816 

  5632.37
5 

44.452 39.000 1.140 0.000 0.000 39.000 0.000 

  21.4816 -   5749.95 44.736 39.000 1.147 0.000 0.000 39.000 0.000 
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Vertical Solutions Inc 
2002 Production Drive 

Project 

130499  
Date 

16:59:30 06/06/13  
Apex, NC 27539 

Phone: (888) 321-6167 
FAX: (919) 321-1768 

Client 
SBA 

Designed by 

Kingsley 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Mx 

kip-ft 

Actual 
fbx 

ksi 

Allow. 
Fbx 

ksi 

Ratio 
fbx 

Fbx 

Actual 
My 

kip-ft 

Actual 
fby 

ksi 

Allow. 
Fby 

ksi 

Ratio 
fby 

Fby 
19.0947 0 

  19.0947 - 
16.7079 

  5868.23
3 

45.014 39.000 1.154 0.000 0.000 39.000 0.000 

  16.7079 - 
14.3211 

  5987.23
3 

45.284 39.000 1.161 0.000 0.000 39.000 0.000 

  14.3211 - 
11.9342 

  6106.95
0 

45.548 39.000 1.168 0.000 0.000 39.000 0.000 

  11.9342 - 
9.54737 

  6227.36
7 

45.806 39.000 1.175 0.000 0.000 39.000 0.000 

  9.54737 - 
7.16053 

  6348.50
0 

46.058 39.000 1.181 0.000 0.000 39.000 0.000 

  7.16053 - 
4.77368 

  6470.34
1 

46.303 39.000 1.187 0.000 0.000 39.000 0.000 

  4.77368 - 
2.38684 

  6592.88
3 

46.542 39.000 1.193 0.000 0.000 39.000 0.000 

  2.38684 - 0   6716.12
5 

46.776 39.000 1.199 0.000 0.000 39.000 0.000 

                      

 
 

 Pole Shear Design Data   
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
V 
K 

Actual 
fv 

ksi 

Allow. 
Fv 
ksi 

Ratio 
fv 

Fv 

Actual 
T 

kip-ft 

Actual 
fvt 
ksi 

Allow. 
Fvt 
ksi 

Ratio 
fvt 

Fvt 
L1 196 - 194.609 TP27.98x21.53x0.188 0.186 0.014 26.000 0.001 0.002 0.000 26.000 0.000 

  194.609 - 
193.219 

  0.364 0.028 26.000 0.002 0.004 0.000 26.000 0.000 

  193.219 - 
191.828 

  0.543 0.041 26.000 0.003 0.006 0.000 26.000 0.000 

  191.828 - 
190.438 

  3.402 0.253 26.000 0.020 0.008 0.001 26.000 0.000 

  190.438 - 
189.047 

  5.102 0.374 26.000 0.029 0.051 0.004 26.000 0.000 

  189.047 - 
187.657 

  5.281 0.382 26.000 0.030 0.061 0.005 26.000 0.000 

  187.657 - 
186.266 

  5.462 0.391 26.000 0.030 0.072 0.005 26.000 0.000 

  186.266 - 
184.876 

  10.163 0.718 26.000 0.056 0.083 0.006 26.000 0.000 

  184.876 - 
183.485 

  10.346 0.722 26.000 0.056 0.094 0.006 26.000 0.000 

  183.485 - 
182.095 

  10.532 0.726 26.000 0.056 0.105 0.007 26.000 0.000 

  182.095 - 
180.704 

  10.719 0.730 26.000 0.057 0.116 0.008 26.000 0.000 

  180.704 - 
179.314 

  10.907 0.734 26.000 0.057 0.127 0.008 26.000 0.000 

  179.314 - 
177.923 

  11.097 0.738 26.000 0.057 0.138 0.009 26.000 0.000 

  177.923 - 
176.533 

  11.289 0.742 26.000 0.058 0.150 0.009 26.000 0.000 

  176.533 - 
175.142 

  11.482 0.746 26.000 0.058 0.161 0.010 26.000 0.000 

  175.142 - 
173.752 

  15.750 1.012 26.000 0.079 0.187 0.011 26.000 0.000 

  173.752 - 
172.361 

  15.944 1.014 26.000 0.079 0.031 0.002 26.000 0.000 
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Vertical Solutions Inc 
2002 Production Drive 

Project 

130499  
Date 

16:59:30 06/06/13  
Apex, NC 27539 

Phone: (888) 321-6167 
FAX: (919) 321-1768 

Client 
SBA 

Designed by 

Kingsley 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
V 
K 

Actual 
fv 

ksi 

Allow. 
Fv 
ksi 

Ratio 
fv 

Fv 

Actual 
T 

kip-ft 

Actual 
fvt 
ksi 

Allow. 
Fvt 
ksi 

Ratio 
fvt 

Fvt 
  172.361 - 

170.971 
  16.140 1.015 26.000 0.079 0.019 0.001 26.000 0.000 

  170.971 - 
169.58 

  16.337 1.016 26.000 0.079 0.007 0.000 26.000 0.000 

  169.58 - 
165.25 

  7.198 0.433 26.000 0.034 0.031 0.002 26.000 0.000 

L2 169.58 - 
165.25 

TP33.431x26.697x0.281 9.809 0.400 26.000 0.031 0.015 0.001 26.000 0.000 

  165.25 - 
163.787 

  17.238 0.695 26.000 0.054 0.059 0.002 26.000 0.000 

  163.787 - 
162.324 

  17.461 0.697 26.000 0.054 0.072 0.002 26.000 0.000 

  162.324 - 
160.861 

  21.882 0.864 26.000 0.067 0.086 0.003 26.000 0.000 

  160.861 - 
159.397 

  22.107 0.863 26.000 0.067 0.099 0.003 26.000 0.000 

  159.397 - 
157.934 

  22.333 0.863 26.000 0.067 0.113 0.004 26.000 0.000 

  157.934 - 
156.471 

  22.560 0.862 26.000 0.067 0.126 0.004 26.000 0.000 

  156.471 - 
155.008 

  22.790 0.862 26.000 0.067 0.140 0.004 26.000 0.000 

  155.008 - 
153.545 

  26.142 0.979 26.000 0.076 0.154 0.005 26.000 0.000 

  153.545 - 
152.082 

  26.373 0.977 26.000 0.076 0.168 0.005 26.000 0.000 

  152.082 - 
150.618 

  26.605 0.976 26.000 0.076 0.183 0.005 26.000 0.000 

  150.618 - 
149.155 

  26.839 0.975 26.000 0.076 0.197 0.005 26.000 0.000 

  149.155 - 
147.692 

  27.074 0.973 26.000 0.076 0.212 0.006 26.000 0.000 

  147.692 - 
146.229 

  27.311 0.972 26.000 0.076 0.226 0.006 26.000 0.000 

  146.229 - 
144.766 

  28.203 0.994 26.000 0.077 0.241 0.006 26.000 0.000 

  144.766 - 
143.303 

  28.442 0.993 26.000 0.077 0.256 0.007 26.000 0.000 

  143.303 - 
141.839 

  28.682 0.992 26.000 0.077 0.271 0.007 26.000 0.000 

  141.839 - 
140.376 

  28.924 0.991 26.000 0.077 0.286 0.007 26.000 0.000 

  140.376 - 
138.913 

  29.166 0.990 26.000 0.077 0.302 0.007 26.000 0.000 

  138.913 - 
137.45 

  29.411 0.989 26.000 0.077 0.317 0.008 26.000 0.000 

L3 137.45 - 
136.95 (3) 

TP36.536x33.431x0.359 29.665 0.783 20.000 0.072 0.323 0.006 20.000 0.000 

L4 136.95 - 
135.81 

TP39.35x36.536x0.345 29.711 0.741 20.000 0.075 0.335 0.005 20.000 0.000 

  135.81 - 
134.67 

  29.911 0.741 20.000 0.075 0.348 0.006 20.000 0.000 

  134.67 - 
133.53 

  30.111 0.741 20.000 0.075 0.361 0.006 20.000 0.000 

  133.53 - 
132.39 

  30.313 0.741 20.000 0.075 0.374 0.006 20.000 0.000 

  132.39 - 
131.25 

  30.515 0.742 20.000 0.075 0.387 0.006 20.000 0.000 

  131.25 - 
130.11 

  30.717 0.742 20.000 0.075 0.400 0.006 20.000 0.000 
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Vertical Solutions Inc 
2002 Production Drive 

Project 

130499  
Date 

16:59:30 06/06/13  
Apex, NC 27539 

Phone: (888) 321-6167 
FAX: (919) 321-1768 

Client 
SBA 

Designed by 

Kingsley 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
V 
K 

Actual 
fv 

ksi 

Allow. 
Fv 
ksi 

Ratio 
fv 

Fv 

Actual 
T 

kip-ft 

Actual 
fvt 
ksi 

Allow. 
Fvt 
ksi 

Ratio 
fvt 

Fvt 
  130.11 - 

128.97 
  30.921 0.742 20.000 0.075 0.413 0.006 20.000 0.000 

  128.97 - 
123.55 

  16.372 0.381 20.000 0.039 0.256 0.004 20.000 0.000 

L5 128.97 - 
123.55 

TP37.705x37.522x0.375 15.615 0.351 26.000 0.027 0.220 0.003 26.000 0.000 

  123.55 - 
122.539 

  32.182 0.723 26.000 0.056 0.488 0.007 26.000 0.000 

  122.539 - 
121.528 

  32.350 0.726 26.000 0.056 0.499 0.007 26.000 0.000 

  121.528 - 
120.517 

  32.518 0.730 26.000 0.057 0.510 0.007 26.000 0.000 

  120.517 - 
119.506 

  32.685 0.733 26.000 0.057 0.521 0.007 26.000 0.000 

  119.506 - 
118.494 

  32.852 0.737 26.000 0.057 0.533 0.008 26.000 0.000 

  118.494 - 
117.483 

  33.017 0.740 26.000 0.058 0.544 0.008 26.000 0.000 

  117.483 - 
116.472 

  33.546 0.752 26.000 0.058 1.202 0.017 26.000 0.001 

  116.472 - 
115.461 

  33.893 0.759 26.000 0.059 1.202 0.017 26.000 0.001 

  115.461 - 
114.45 

  34.057 0.763 26.000 0.059 0.572 0.008 26.000 0.000 

L6 114.45 - 
113.95 (6) 

TP40.81x37.705x0.485 34.295 0.596 20.000 0.056 0.577 0.006 20.000 0.000 

L7 113.95 - 
112.709 

TP47.11x40.81x0.495 34.354 0.536 20.000 0.054 0.591 0.005 20.000 0.000 

  112.709 - 
111.468 

  34.608 0.537 20.000 0.054 0.681 0.006 20.000 0.000 

  111.468 - 
110.227 

  34.821 0.537 20.000 0.054 0.695 0.006 20.000 0.000 

  110.227 - 
108.986 

  35.205 0.539 20.000 0.055 0.709 0.006 20.000 0.000 

  108.986 - 
107.745 

  35.419 0.539 20.000 0.055 0.723 0.006 20.000 0.000 

  107.745 - 
106.504 

  35.634 0.539 20.000 0.054 0.738 0.006 20.000 0.000 

  106.504 - 
105.263 

  35.850 0.539 20.000 0.054 0.752 0.006 20.000 0.000 

  105.263 - 
104.022 

  36.066 0.539 20.000 0.054 0.766 0.006 20.000 0.000 

  104.022 - 
102.781 

  36.283 0.539 20.000 0.054 0.781 0.006 20.000 0.000 

  102.781 - 
101.539 

  36.501 0.539 20.000 0.054 0.796 0.006 20.000 0.000 

  101.539 - 
100.298 

  36.719 0.539 20.000 0.054 0.811 0.006 20.000 0.000 

  100.298 - 
99.0574 

  36.938 0.538 20.000 0.054 0.825 0.007 20.000 0.000 

  99.0574 - 
97.8163 

  37.158 0.538 20.000 0.054 0.840 0.007 20.000 0.000 

  97.8163 - 
96.5753 

  37.379 0.538 20.000 0.054 0.856 0.007 20.000 0.000 

  96.5753 - 
95.3342 

  37.601 0.538 20.000 0.054 0.871 0.007 20.000 0.000 

  95.3342 - 
94.0932 

  37.823 0.538 20.000 0.054 0.886 0.007 20.000 0.000 

  94.0932 - 
92.8521 

  38.046 0.538 20.000 0.054 0.901 0.007 20.000 0.000 
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Vertical Solutions Inc 
2002 Production Drive 

Project 

130499  
Date 

16:59:30 06/06/13  
Apex, NC 27539 

Phone: (888) 321-6167 
FAX: (919) 321-1768 

Client 
SBA 

Designed by 

Kingsley 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
V 
K 

Actual 
fv 

ksi 

Allow. 
Fv 
ksi 

Ratio 
fv 

Fv 

Actual 
T 

kip-ft 

Actual 
fvt 
ksi 

Allow. 
Fvt 
ksi 

Ratio 
fvt 

Fvt 
  92.8521 - 

91.6111 
  38.269 0.538 20.000 0.054 0.917 0.007 20.000 0.000 

  91.6111 - 
90.37 

  38.494 0.539 20.000 0.054 0.932 0.007 20.000 0.000 

  90.37 - 83.95   20.953 0.285 20.000 0.029 0.546 0.004 20.000 0.000 
L8 90.37 - 83.95 TP48.394x44.772x0.5 18.867 0.263 26.000 0.020 0.468 0.003 26.000 0.000 

  83.95 - 
82.6868 

  40.015 0.555 26.000 0.043 1.029 0.007 26.000 0.000 

  82.6868 - 
81.4237 

  40.213 0.556 26.000 0.043 1.043 0.007 26.000 0.000 

  81.4237 - 
80.1605 

  40.412 0.557 26.000 0.043 1.058 0.008 26.000 0.000 

  80.1605 - 
78.8974 

  40.610 0.558 26.000 0.043 1.072 0.008 26.000 0.000 

  78.8974 - 
77.6342 

  40.808 0.559 26.000 0.043 1.087 0.008 26.000 0.000 

  77.6342 - 
76.3711 

  41.005 0.560 26.000 0.044 1.101 0.008 26.000 0.000 

  76.3711 - 
75.1079 

  41.203 0.560 26.000 0.044 1.116 0.008 26.000 0.000 

  75.1079 - 
73.8447 

  41.400 0.561 26.000 0.044 1.131 0.008 26.000 0.000 

  73.8447 - 
72.5816 

  41.596 0.562 26.000 0.044 1.146 0.008 26.000 0.000 

  72.5816 - 
71.3184 

  41.793 0.563 26.000 0.044 1.161 0.008 26.000 0.000 

  71.3184 - 
70.0553 

  42.117 0.566 26.000 0.044 1.160 0.008 26.000 0.000 

  70.0553 - 
68.7921 

  42.312 0.566 26.000 0.044 1.101 0.007 26.000 0.000 

  68.7921 - 
67.5289 

  42.507 0.567 26.000 0.044 1.116 0.007 26.000 0.000 

  67.5289 - 
66.2658 

  42.702 0.568 26.000 0.044 1.131 0.008 26.000 0.000 

  66.2658 - 
65.0026 

  42.896 0.569 26.000 0.044 1.146 0.008 26.000 0.000 

  65.0026 - 
63.7395 

  43.090 0.569 26.000 0.044 1.161 0.008 26.000 0.000 

  63.7395 - 
62.4763 

  43.284 0.570 26.000 0.044 1.177 0.008 26.000 0.000 

  62.4763 - 
61.2132 

  43.477 0.571 26.000 0.044 1.192 0.008 26.000 0.000 

  61.2132 - 
59.95 

  43.670 0.572 26.000 0.044 1.207 0.008 26.000 0.000 

L9 59.95 - 59.45 
(9) 

TP51.499x48.394x0.66 43.785 0.436 20.000 0.041 1.213 0.006 20.000 0.000 

L10 59.45 - 
58.4429 

TP53.46x51.499x0.605 43.903 0.446 20.000 0.045 1.225 0.006 20.000 0.000 

  58.4429 - 
57.4357 

  44.059 0.446 20.000 0.045 1.236 0.006 20.000 0.000 

  57.4357 - 
56.4286 

  44.215 0.446 20.000 0.045 1.248 0.006 20.000 0.000 

  56.4286 - 
55.4214 

  44.370 0.447 20.000 0.045 1.260 0.006 20.000 0.000 

  55.4214 - 
54.4143 

  44.526 0.447 20.000 0.045 1.272 0.006 20.000 0.000 

  54.4143 - 
53.4071 

  44.681 0.448 20.000 0.045 1.284 0.006 20.000 0.000 

  53.4071 - 52.4   44.837 0.448 20.000 0.045 1.296 0.006 20.000 0.000 
  52.4 - 45.35   23.736 0.233 20.000 0.024 0.723 0.003 20.000 0.000 
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Vertical Solutions Inc 
2002 Production Drive 

Project 

130499  
Date 

16:59:30 06/06/13  
Apex, NC 27539 

Phone: (888) 321-6167 
FAX: (919) 321-1768 

Client 
SBA 

Designed by 

Kingsley 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
V 
K 

Actual 
fv 

ksi 

Allow. 
Fv 
ksi 

Ratio 
fv 

Fv 

Actual 
T 

kip-ft 

Actual 
fvt 
ksi 

Allow. 
Fvt 
ksi 

Ratio 
fvt 

Fvt 
L11 52.4 - 45.35 TP60x51.27x0.625 22.385 0.217 26.000 0.017 0.658 0.003 26.000 0.000 

  45.35 - 
42.9632 

  46.412 0.446 26.000 0.035 1.406 0.006 26.000 0.000 

  42.9632 - 
40.5763 

  46.719 0.445 26.000 0.035 1.432 0.006 26.000 0.000 

  40.5763 - 
38.1895 

  47.025 0.445 26.000 0.035 1.457 0.006 26.000 0.000 

  38.1895 - 
35.8026 

  47.330 0.444 26.000 0.035 1.483 0.006 26.000 0.000 

  35.8026 - 
33.4158 

  47.635 0.444 26.000 0.035 1.509 0.006 26.000 0.000 

  33.4158 - 
31.0289 

  47.939 0.444 26.000 0.035 1.535 0.006 26.000 0.000 

  31.0289 - 
28.6421 

  48.243 0.443 26.000 0.034 1.562 0.006 26.000 0.000 

  28.6421 - 
26.2553 

  48.546 0.443 26.000 0.034 1.588 0.006 26.000 0.000 

  26.2553 - 
23.8684 

  48.848 0.442 26.000 0.034 1.615 0.006 26.000 0.000 

  23.8684 - 
21.4816 

  49.150 0.442 26.000 0.034 1.642 0.006 26.000 0.000 

  21.4816 - 
19.0947 

  49.450 0.441 26.000 0.034 1.669 0.006 26.000 0.000 

  19.0947 - 
16.7079 

  49.751 0.441 26.000 0.034 1.696 0.006 26.000 0.000 

  16.7079 - 
14.3211 

  50.050 0.441 26.000 0.034 1.723 0.006 26.000 0.000 

  14.3211 - 
11.9342 

  50.349 0.440 26.000 0.034 1.751 0.006 26.000 0.000 

  11.9342 - 
9.54737 

  50.647 0.440 26.000 0.034 1.779 0.006 26.000 0.000 

  9.54737 - 
7.16053 

  50.944 0.439 26.000 0.034 1.807 0.006 26.000 0.000 

  7.16053 - 
4.77368 

  51.241 0.439 26.000 0.034 1.835 0.006 26.000 0.000 

  4.77368 - 
2.38684 

  51.537 0.438 26.000 0.034 1.863 0.006 26.000 0.000 

  2.38684 - 0   51.832 0.438 26.000 0.034 1.892 0.006 26.000 0.000 
                      

 
 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 
ft 

Ratio 
P 
Pa 

Ratio 
fbx 

Fbx 

Ratio 
fby 

Fby 

Ratio 
fv 

Fv 

Ratio 
fvt 

Fvt 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 196 - 194.609 0.000 0.001 0.000 0.001 0.000 0.001  1.333 
H1-3+VT  

  194.609 - 
193.219 

0.000 0.002 0.000 0.002 0.000 0.003  1.333 
H1-3+VT  

  193.219 - 
191.828 

0.000 0.005 0.000 0.003 0.000 0.005  1.333 
H1-3+VT  

  191.828 - 
190.438 

0.004 0.020 0.000 0.020 0.000 0.025  1.333 
H1-3+VT  

  190.438 - 
189.047 

0.005 0.044 0.000 0.029 0.000 0.049  1.333 
H1-3+VT  
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Vertical Solutions Inc 
2002 Production Drive 

Project 

130499  
Date 

16:59:30 06/06/13  
Apex, NC 27539 

Phone: (888) 321-6167 
FAX: (919) 321-1768 

Client 
SBA 

Designed by 

Kingsley 

Section 
No. 

Elevation 
 

ft 

Ratio 
P 
Pa 

Ratio 
fbx 

Fbx 

Ratio 
fby 

Fby 

Ratio 
fv 

Fv 

Ratio 
fvt 

Fvt 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

  189.047 - 
187.657 

0.005 0.071 0.000 0.030 0.000 0.076  1.333 
H1-3+VT  

  187.657 - 
186.266 

0.005 0.098 0.000 0.030 0.000 0.103  1.333 
H1-3+VT  

  186.266 - 
184.876 

0.007 0.127 0.000 0.056 0.000 0.135  1.333 
H1-3+VT  

  184.876 - 
183.485 

0.007 0.176 0.000 0.056 0.000 0.183  1.333 
H1-3+VT  

  183.485 - 
182.095 

0.007 0.223 0.000 0.056 0.000 0.231  1.333 
H1-3+VT  

  182.095 - 
180.704 

0.007 0.269 0.000 0.057 0.000 0.277  1.333 
H1-3+VT  

  180.704 - 
179.314 

0.007 0.314 0.000 0.057 0.000 0.322  1.333 
H1-3+VT  

  179.314 - 
177.923 

0.007 0.357 0.000 0.057 0.000 0.365  1.333 
H1-3+VT  

  177.923 - 
176.533 

0.007 0.399 0.000 0.058 0.000 0.407  1.333 
H1-3+VT  

  176.533 - 
175.142 

0.007 0.440 0.000 0.058 0.000 0.448  1.333 
H1-3+VT  

  175.142 - 
173.752 

0.010 0.496 0.000 0.079 0.000 0.508  1.333 
H1-3+VT  

  173.752 - 
172.361 

0.010 0.551 0.000 0.079 0.000 0.563  1.333 
H1-3+VT  

  172.361 - 
170.971 

0.010 0.605 0.000 0.079 0.000 0.617  1.333 
H1-3+VT  

  170.971 - 
169.58 

0.010 0.657 0.000 0.079 0.000 0.669  1.333 
H1-3+VT  

  169.58 - 
165.25 

0.005 0.339 0.000 0.034 0.000 0.344  1.333 
H1-3+VT  

L2 169.58 - 
165.25 

0.004 0.329 0.000 0.031 0.000 0.334  1.333 
H1-3+VT  

  165.25 - 
163.787 

0.008 0.594 0.000 0.054 0.000 0.602  1.333 
H1-3+VT  

  163.787 - 
162.324 

0.008 0.627 0.000 0.054 0.000 0.635  1.333 
H1-3+VT  

  162.324 - 
160.861 

0.009 0.659 0.000 0.067 0.000 0.669  1.333 
H1-3+VT  

  160.861 - 
159.397 

0.009 0.700 0.000 0.067 0.000 0.710  1.333 
H1-3+VT  

  159.397 - 
157.934 

0.009 0.740 0.000 0.067 0.000 0.750  1.333 
H1-3+VT  

  157.934 - 
156.471 

0.009 0.778 0.000 0.067 0.000 0.789  1.333 
H1-3+VT  

  156.471 - 
155.008 

0.009 0.815 0.000 0.067 0.000 0.826  1.333 
H1-3+VT  

  155.008 - 
153.545 

0.010 0.858 0.000 0.076 0.000 0.870  1.333 
H1-3+VT  

  153.545 - 
152.082 

0.010 0.900 0.000 0.076 0.000 0.912  1.333 
H1-3+VT  

  152.082 - 
150.618 

0.010 0.941 0.000 0.076 0.000 0.952  1.333 
H1-3+VT  
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  150.618 - 
149.155 

0.010 0.980 0.000 0.076 0.000 0.992  1.333 
H1-3+VT  

  149.155 - 
147.692 

0.011 1.018 0.000 0.076 0.000 1.030  1.333 
H1-3+VT  

  147.692 - 
146.229 

0.011 1.054 0.000 0.076 0.000 1.066  1.333 
H1-3+VT  

  146.229 - 
144.766 

0.011 1.090 0.000 0.077 0.000 1.102  1.333 
H1-3+VT  

  144.766 - 
143.303 

0.011 1.126 0.000 0.077 0.000 1.138  1.333 
H1-3+VT  

  143.303 - 
141.839 

0.011 1.161 0.000 0.077 0.000 1.173  1.333 
H1-3+VT  

  141.839 - 
140.376 

0.011 1.194 0.000 0.077 0.000 1.207  1.333 
H1-3+VT  

  140.376 - 
138.913 

0.011 1.227 0.000 0.077 0.000 1.240  1.333 
H1-3+VT  

  138.913 - 
137.45 

0.011 1.259 0.000 0.077 0.000 1.272  1.333 
H1-3+VT  

L3 137.45 - 
136.95 (3) 

0.012 1.291 0.000 0.072 0.000 1.304  1.333 
H1-3+VT  

L4 136.95 - 
135.81 

0.011 1.160 0.000 0.075 0.000 1.172  1.333 
H1-3+VT  

  135.81 - 
134.67 

0.011 1.182 0.000 0.075 0.000 1.195  1.333 
H1-3+VT  

  134.67 - 
133.53 

0.011 1.204 0.000 0.075 0.000 1.216  1.333 
H1-3+VT  

  133.53 - 
132.39 

0.012 1.225 0.000 0.075 0.000 1.238  1.333 
H1-3+VT  

  132.39 - 
131.25 

0.012 1.246 0.000 0.075 0.000 1.259  1.333 
H1-3+VT  

  131.25 - 
130.11 

0.012 1.267 0.000 0.075 0.000 1.280  1.333 
H1-3+VT  

  130.11 - 
128.97 

0.012 1.287 0.000 0.075 0.000 1.300  1.333 
H1-3+VT  

  128.97 - 
123.55 

0.006 0.695 0.000 0.039 0.000 0.702  1.333 
H1-3+VT  

L5 128.97 - 
123.55 

0.005 0.532 0.000 0.027 0.000 0.537  1.333 
H1-3+VT  

  123.55 - 
122.539 

0.010 1.096 0.000 0.056 0.000 1.107  1.333 
H1-3+VT  

  122.539 - 
121.528 

0.010 1.120 0.000 0.056 0.000 1.131  1.333 
H1-3+VT  

  121.528 - 
120.517 

0.010 1.144 0.000 0.057 0.000 1.155  1.333 
H1-3+VT  

  120.517 - 
119.506 

0.010 1.168 0.000 0.057 0.000 1.179  1.333 
H1-3+VT  

  119.506 - 
118.494 

0.010 1.193 0.000 0.057 0.000 1.204  1.333 
H1-3+VT  

  118.494 - 
117.483 

0.010 1.217 0.000 0.058 0.000 1.228  1.333 
H1-3+VT  

  117.483 - 
116.472 

0.011 1.241 0.000 0.058 0.001 1.253  1.333 
H1-3+VT  
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  116.472 - 
115.461 

0.011 1.266 0.000 0.059 0.001 1.278  1.333 
H1-3+VT  

  115.461 - 
114.45 

0.011 1.291 0.000 0.059 0.000 1.303  1.333 
H1-3+VT  

L6 114.45 - 
113.95 (6) 

0.011 1.309 0.000 0.056 0.000 1.321  1.333 
H1-3+VT  

L7 113.95 - 
112.709 

0.010 1.116 0.000 0.054 0.000 1.127  1.333 
H1-3+VT  

  112.709 - 
111.468 

0.010 1.128 0.000 0.054 0.000 1.139  1.333 
H1-3+VT  

  111.468 - 
110.227 

0.010 1.140 0.000 0.054 0.000 1.151  1.333 
H1-3+VT  

  110.227 - 
108.986 

0.011 1.152 0.000 0.055 0.000 1.164  1.333 
H1-3+VT  

  108.986 - 
107.745 

0.011 1.164 0.000 0.055 0.000 1.175  1.333 
H1-3+VT  

  107.745 - 
106.504 

0.011 1.175 0.000 0.054 0.000 1.187  1.333 
H1-3+VT  

  106.504 - 
105.263 

0.011 1.186 0.000 0.054 0.000 1.198  1.333 
H1-3+VT  

  105.263 - 
104.022 

0.011 1.197 0.000 0.054 0.000 1.209  1.333 
H1-3+VT  

  104.022 - 
102.781 

0.011 1.208 0.000 0.054 0.000 1.220  1.333 
H1-3+VT  

  102.781 - 
101.539 

0.011 1.219 0.000 0.054 0.000 1.231  1.333 
H1-3+VT  

  101.539 - 
100.298 

0.012 1.229 0.000 0.054 0.000 1.242  1.333 
H1-3+VT  

  100.298 - 
99.0574 

0.012 1.240 0.000 0.054 0.000 1.252  1.333 
H1-3+VT  

  99.0574 - 
97.8163 

0.012 1.250 0.000 0.054 0.000 1.262  1.333 
H1-3+VT  

  97.8163 - 
96.5753 

0.012 1.259 0.000 0.054 0.000 1.272  1.333 
H1-3+VT  

  96.5753 - 
95.3342 

0.012 1.269 0.000 0.054 0.000 1.282  1.333 
H1-3+VT  

  95.3342 - 
94.0932 

0.012 1.279 0.000 0.054 0.000 1.292  1.333 
H1-3+VT  

  94.0932 - 
92.8521 

0.012 1.288 0.000 0.054 0.000 1.301  1.333 
H1-3+VT  

  92.8521 - 
91.6111 

0.012 1.297 0.000 0.054 0.000 1.310  1.333 
H1-3+VT  

  91.6111 - 
90.37 

0.012 1.306 0.000 0.054 0.000 1.320  1.333 
H1-3+VT  

  90.37 - 83.95 0.007 0.701 0.000 0.029 0.000 0.708  1.333 
H1-3+VT  

L8 90.37 - 83.95 0.005 0.530 0.000 0.020 0.000 0.536  1.333 
H1-3+VT  

  83.95 - 
82.6868 

0.011 1.115 0.000 0.043 0.000 1.126  1.333 
H1-3+VT  

  82.6868 - 
81.4237 

0.011 1.127 0.000 0.043 0.000 1.138  1.333 
H1-3+VT  
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  81.4237 - 
80.1605 

0.011 1.139 0.000 0.043 0.000 1.150  1.333 
H1-3+VT  

  80.1605 - 
78.8974 

0.011 1.150 0.000 0.043 0.000 1.162  1.333 
H1-3+VT  

  78.8974 - 
77.6342 

0.011 1.162 0.000 0.043 0.000 1.174  1.333 
H1-3+VT  

  77.6342 - 
76.3711 

0.011 1.174 0.000 0.044 0.000 1.186  1.333 
H1-3+VT  

  76.3711 - 
75.1079 

0.012 1.185 0.000 0.044 0.000 1.197  1.333 
H1-3+VT  

  75.1079 - 
73.8447 

0.012 1.197 0.000 0.044 0.000 1.209  1.333 
H1-3+VT  

  73.8447 - 
72.5816 

0.012 1.208 0.000 0.044 0.000 1.220  1.333 
H1-3+VT  

  72.5816 - 
71.3184 

0.012 1.219 0.000 0.044 0.000 1.232  1.333 
H1-3+VT  

  71.3184 - 
70.0553 

0.012 1.231 0.000 0.044 0.000 1.243  1.333 
H1-3+VT  

  70.0553 - 
68.7921 

0.012 1.242 0.000 0.044 0.000 1.255  1.333 
H1-3+VT  

  68.7921 - 
67.5289 

0.012 1.253 0.000 0.044 0.000 1.266  1.333 
H1-3+VT  

  67.5289 - 
66.2658 

0.012 1.264 0.000 0.044 0.000 1.277  1.333 
H1-3+VT  

  66.2658 - 
65.0026 

0.013 1.275 0.000 0.044 0.000 1.288  1.333 
H1-3+VT  

  65.0026 - 
63.7395 

0.013 1.286 0.000 0.044 0.000 1.299  1.333 
H1-3+VT  

  63.7395 - 
62.4763 

0.013 1.297 0.000 0.044 0.000 1.310  1.333 
H1-3+VT  

  62.4763 - 
61.2132 

0.013 1.307 0.000 0.044 0.000 1.321  1.333 
H1-3+VT  

  61.2132 - 
59.95 

0.013 1.318 0.000 0.044 0.000 1.332  1.333 
H1-3+VT  

L9 59.95 - 59.45 
(9) 

0.013 1.311 0.000 0.041 0.000 1.324  1.333 
H1-3+VT  

L10 59.45 - 
58.4429 

0.013 1.270 0.000 0.045 0.000 1.284  1.333 
H1-3+VT  

  58.4429 - 
57.4357 

0.013 1.278 0.000 0.045 0.000 1.292  1.333 
H1-3+VT  

  57.4357 - 
56.4286 

0.014 1.285 0.000 0.045 0.000 1.299  1.333 
H1-3+VT  

  56.4286 - 
55.4214 

0.014 1.292 0.000 0.045 0.000 1.306  1.333 
H1-3+VT  

  55.4214 - 
54.4143 

0.014 1.299 0.000 0.045 0.000 1.314  1.333 
H1-3+VT  

  54.4143 - 
53.4071 

0.014 1.306 0.000 0.045 0.000 1.321  1.333 
H1-3+VT  

  53.4071 - 52.4 0.014 1.314 0.000 0.045 0.000 1.328  1.333 
H1-3+VT  

  52.4 - 45.35 0.008 0.692 0.000 0.024 0.000 0.700  1.333 
H1-3+VT  
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L11 52.4 - 45.35 0.006 0.519 0.000 0.017 0.000 0.525  1.333 
H1-3+VT  

  45.35 - 
42.9632 

0.012 1.065 0.000 0.035 0.000 1.077  1.333 
H1-3+VT  

  42.9632 - 
40.5763 

0.012 1.074 0.000 0.035 0.000 1.087  1.333 
H1-3+VT  

  40.5763 - 
38.1895 

0.012 1.083 0.000 0.035 0.000 1.096  1.333 
H1-3+VT  

  38.1895 - 
35.8026 

0.012 1.092 0.000 0.035 0.000 1.105  1.333 
H1-3+VT  

  35.8026 - 
33.4158 

0.013 1.100 0.000 0.035 0.000 1.113  1.333 
H1-3+VT  

  33.4158 - 
31.0289 

0.013 1.109 0.000 0.035 0.000 1.122  1.333 
H1-3+VT  

  31.0289 - 
28.6421 

0.013 1.117 0.000 0.034 0.000 1.130  1.333 
H1-3+VT  

  28.6421 - 
26.2553 

0.013 1.125 0.000 0.034 0.000 1.138  1.333 
H1-3+VT  

  26.2553 - 
23.8684 

0.013 1.132 0.000 0.034 0.000 1.146  1.333 
H1-3+VT  

  23.8684 - 
21.4816 

0.013 1.140 0.000 0.034 0.000 1.153  1.333 
H1-3+VT  

  21.4816 - 
19.0947 

0.013 1.147 0.000 0.034 0.000 1.161  1.333 
H1-3+VT  

  19.0947 - 
16.7079 

0.014 1.154 0.000 0.034 0.000 1.168  1.333 
H1-3+VT  

  16.7079 - 
14.3211 

0.014 1.161 0.000 0.034 0.000 1.175  1.333 
H1-3+VT  

  14.3211 - 
11.9342 

0.014 1.168 0.000 0.034 0.000 1.182  1.333 
H1-3+VT  

  11.9342 - 
9.54737 

0.014 1.175 0.000 0.034 0.000 1.189  1.333 
H1-3+VT  

  9.54737 - 
7.16053 

0.014 1.181 0.000 0.034 0.000 1.196  1.333 
H1-3+VT  

  7.16053 - 
4.77368 

0.014 1.187 0.000 0.034 0.000 1.202  1.333 
H1-3+VT  

  4.77368 - 
2.38684 

0.015 1.193 0.000 0.034 0.000 1.208  1.333 
H1-3+VT  

  2.38684 - 0 0.015 1.199 0.000 0.034 0.000 1.214  1.333 
H1-3+VT  

                    

 
 
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

SF*Pallow 

K 
% 

Capacity 
Pass 
Fail 

L1 196 - 165.25 Pole TP27.98x21.53x0.188 1 -6.555 835.959 50.2 Pass  
L2 165.25 - 137.45 Pole TP33.431x26.697x0.281 2 -13.185 1546.173 95.4 Pass  
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L3 137.45 - 136.95 Pole TP36.536x33.431x0.359 3 -13.216 1514.595 97.8 Pass  
L4 136.95 - 123.55 Pole TP39.35x36.536x0.345 4 -14.893 1666.557 97.5 Pass  
L5 123.55 - 114.45 Pole TP37.705x37.522x0.375 5 -18.884 2321.526 97.7 Pass  
L6 114.45 - 113.95 Pole TP40.81x37.705x0.485 6 -18.908 2302.824 99.1 Pass  
L7 113.95 - 83.95 Pole TP47.11x40.81x0.495 7 -26.781 2858.432 99.0 Pass  
L8 83.95 - 59.95 Pole TP48.394x44.772x0.5 8 -38.757 3971.340 99.9 Pass  
L9 59.95 - 59.45 Pole TP51.499x48.394x0.66 9 -38.787 4018.968 99.4 Pass  
L10 59.45 - 45.35 Pole TP53.46x51.499x0.605 10 -41.891 4003.612 99.6 Pass  
L11 45.35 - 0 Pole TP60x51.27x0.625 11 -68.075 6154.167 91.1 Pass  

              Summary   
            Pole (L8) 99.9 Pass  
      RATING = 99.9 Pass  
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SELF-SUPPORTING POLE STRUCTURE REINFORCEMENT DESIGN, TIA-222-F

Pole Tool-F v1.6_AVF.xls Job Info Page 1 of 4

Design 0

Initials Date

Produced By: KCI 6/6/2013

Checked By: JHW

SELF-SUPPORTING POLE STRUCTURE REINFORCEMENT DESIGN, TIA-222-F

VSi Job # 130499

Client Site Name: Torrington/Oandg Ind Inc

Client Site Number: CT46138-A

Analysis Company: Vertical Solutions

Analysis Date: 06/30/12

Hole Size Allowance: 0.0625 inches

Allowable Stress Increase 133%

Design Percentage 100%

133%



SELF-SUPPORTING POLE STRUCTURE REINFORCEMENT DESIGN, TIA-222-F

Pole Tool-F v1.6_AVF.xls Pole Geometry Page 3 of 4

Pole Geometry 130499
Section Sides Splice Thickness Material Taper Length

# # (ft) (ft) (in) (in) (ft) (in) Specification (in/ft) (ft)
(12,16,18,0) TOP BOTTOM TOP BOTTOM

1 16 196.0 165.3 21.53 27.98 4.33 0.1875 A572-65 0.210 30.75

2 16 169.6 123.6 26.70 36.35 5.42 0.2810 A572-65 0.210 45.98

3 16 129.0 84.0 34.65 44.11 6.42 0.3750 A572-65 0.210 45.02

4 16 90.4 45.4 42.01 51.46 7.33 0.5000 A572-65 0.210 45.02

5 16 52.7 0.0 48.92 60.00 0.00 0.6250 A572-65 0.210 52.73

Dia Across FlatsElevation
CT46138-A



SELF-SUPPORTING POLE STRUCTURE REINFORCEMENT DESIGN, TIA-222-F

Pole Tool-F v1.6_AVF.xls Bar Reinforcement Page 4 of 4

Bar Reinforcement 130499
Section Elevation Moment Section Bar Bar Bar Bar OS Flat rmax rb rc rt Gross rt Net rBS rp rp rv Lweld Lplate t Fy I MOI rI Do tA

Letter # # Width Thickness Length Number Width Pole Bar Pole Model Model Model total Model Model

(ft) (kip-ft) (3,4) (in) (in) (in) (in) (in) (in) (ksi) (in4) (in4) (in) (in)

G 138 1013.83 2 4 4.75 1.5 24 7 6.07 92% 46% 80% 63% 79% 31% 14% 62% 92% 7 31 0.54 42 8803 8437 104% 34.83 0.51

F 123.6 1429.96 2 4 4.75 1.5 24 8 6.67 99% 57% 99% 78% 98% 34% 16% 68% 99% 8 35 0.62 42 12802 10447 123% 37.85 0.57

E 115 1797.18 3 4 6.50 1.5 18 11 6.74 88% 51% 81% 69% 79% 29% 14% 45% 88% 10 46 0.62 42 14131 15317 92% 39.10 0.63

D 99.5 2257.08 3 4 6.50 1.5 18 100 7.38 89% 56% 89% 76% 88% 4% 2% 5% 11% 11 314 0.62 42 18031 18840 96% 42.35 0.63

C 84 2852.03 3 4 6.50 1.5 18 12 8.03 100% 64% 100% 85% 98% 34% 16% 51% 100% 12 51 0.62 42 22591 22856 99% 45.61 0.63

B 60 3858.71 4 4 7.25 1.5 18 13 8.64 97% 60% 95% 81% 91% 33% 15% 37% 97% 13 55 0.54 42 26023 35775 73% 49.90 0.55

A 45 4492.36 4 4 7.25 1.5 18 14 9.26 99% 63% 99% 85% 95% 32% 15% 36% 94% 14 59 0.54 42 31328 42197 74% 53.04 0.55

CT46138-A





VSi Job No.: 130499
Date: 06/06/2013

Calculated by: KCI

ANCHOR ROD AND BASE PLATE DESIGN, DEFORMATION METHOD (DIFFERENT AREAS)

 Input -

M 6716 kip ft = moment at top of base plate 

P 68 kip = axial load (use zero if base plate is grouted) Q = quantity of fasteners CONSTANTS:

Fy 60 ksi = yield stress of base plate d = distance from center
psi

lb

in
2


beff 24.8125 in = effective width of base plate in flexure Astiff = gross bolt area

t 3 in = thickness of base plate Astress = net tensile area ksi 1000 psi

ASI 133 % = allowable stress increase Ft = allowable tension stress kip 1000 lb 

Q

2

4

4

4

4

4

4

2

























 d

2 12 9
13

16


2 12 9

2 12 6
1

2


2 12 2
7

16


1 12 9
1

8


1 12 2
11

16


7
1

2


0





































in Astiff

3.98

3.98

3.98

3.98

3.98

3.98

3.98

3.98

























in
2

 Astress

3.25

3.25

3.25

3.25

3.25

3.25

3.25

3.25

























in
2

 Ft

0.6 75

0.6 75

0.6 75

0.6 75

0.6 75

0.6 75

0.6 75

0.6 75

























ksi

Q( )


 28 sumQAd Q d
2

 Astiff







 sumQAd 63809 in
4


---------------------------------

R
M d Astiff 




sumQAd

P Astiff

Astiff Q 



 ft

R

Astress











 r
ft

ASI Ft













R

172.4

168.3

155.7

135.3

108.6

76.3

40.1

2.4

























kip ft

53.0

51.8

47.9

41.6

33.4

23.5

12.3

0.7

























ksi r

89

87

80

70

56

39

21

1

























%
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m

2
11

16


1
7

8


0

0

0

0

0

0



























in MPL
Q

2






R m













 MPL

38.6

52.6

0.0

0.0

0.0

0.0

0.0

0.0

























kip ft MPL 1094.5 kip in fb

MPL
beff t

2


6









fb 29.4 ksi F'b ASI 0.75 Fy rb

fb

F'b
 rb 49 %

--------------

capacity max r rb  capacity 89 %
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VSi Job No.: 130499
Date: 06/10/2013

Calculated by: KCI

PAD  FOUNDATION DESIGN FOR SELF-SUPPORTING POLE STRUCTURE: ANSI TIA-222-F

Inputs: Reactions 
CONSTANTS:

M 6716 k ft = Overturning moment at top of pier, unfactored

ψ 0.3 = coefficient of friction

P 68 k = Axial load at top of pier unfactored
ksi

kip

in
2


V 52 k = Shear load at top of pier unfactored

psf
lb

ft
2


G 11200 ksiInputs: Concrete 
E 29000 ksi k 1000 lb

Bpad 29 ft = Pad width (and length)
Φs 0.75

Bpier 0 ft = Pier diameter 

H 12 in = Distance from top of pier to top of grade

zpad 4 ft = Pad depth

tpad 6 ft = Pad thickness

f'c 3000 psi = specified 28-day compressive strength

γc 150 pcf = Density of concrete

Dbp 8 ft = Width of concrete to be removed

tbp 1 ft = Thickness of concrete to be removed

Inputs: Rebar and Anchorage 

dtie 0 in = diameter of tie in pier

dvert 0 in = diameter of verticals in pier

nvert 0 = number of verticals in pier

dhTop 1 in = diameter of horizontal bars in top of pad

nhTop 31 = number of horizontal bars in top of pad

dhBot 1 in = diameter of horizontal bars in bottom of pad

nhBot 31 = number of horizontal bars in bottom of pad

cover 3 in = distanced from outside of concrete to edge of rebar

BC 67.68 in = bolt-circle diameter for anchor rods

dtemplate 6 in = anchor rod template width

embed 50 in = anchor rod embedment

fy 60 ksi = specified minimum yield strength of rebar

Inputs: Strength 

ΦMnBot 7348 k ft = nominal flexural resistance, positive moment [BM-FLEX_MnPadBot.xmcd (A-03)]

ΦMnTop 7348 k ft = nominal flexural resistance, negative moment [BM-FLEX_MnPadTop.xmcd (A-03)]

Inputs: Soil 

q'all 12000 psf = Net allowable bearing pressure

kip 1000 lbf pcf
lb

ft
3


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Ouput: Factored Reactions 

Mu 1.3 M = Overturning moment at top of pier, factored Mu 8731 k ft
--------------------

Pu 1.3P = Axial load at top of pier, factored
Pu 88 k

Vu 1.3V = Shear load at top of pier, factored --------------------

Vu 68 k
Output: Dead Loads --------------------

Vpad Bpad
2

tpad Dbp
2

tbp

Dpad Vpad γc Dpad 747.3 k
--------------------

Output: Eccentricity:

Ptotal Dpad P Ptotal 815.3 k
--------------------

Mtotal M V H zpad  Mtotal 6976 k ft
--------------------

ecc
Mtotal

Ptotal
 ecc 8.56 ft--------------------

limit
Bpad

6
 limit 4.83 ft--------------------

X 3
Bpad

2
ecc









 X 17.83 ft--------------------

Output: Bearing pressures, unfactored (bottom)

qmax1

Ptotal

Bpad
2

Mtotal

Bpad
3

6

 qmax1 2686 psf
--------------------

qmax2 3153 psf
--------------------

qmax if ecc
Bpad

6
 qmax2 qmax1









 qmax 3153 psf
--------------------

qmin1

Ptotal

Bpad
2

Mtotal

Bpad
3

6

 qmin1 2686 psf
--------------------

Bcant

Bpad Bpier

2
 Bcant 14.50 ft

--------------------

qpier1 qmin1 qmax1 qmin1 
Bpad Bcant

Bpad


qpier2 qmax

X Bcant

X











qmax2

2 Ptotal

3 Bpad
2

 0.5
ecc

Bpad












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qpier if ecc limit qpier1 if qpier2 0 qpier2 0   qpier 589 psf
--------------------

q'max qmax q'max 3153 psf
--------------------

Calculate qu, Bottom

quMax 1.3 qmax γc tpad  quMax 2929 psf
--------------------

quPier 1.3 qpier γc tpad  quPier 404 psf
--------------------

Calculate qu, Top

quTop 1.3 γc tpad  quTop 1170 psf
--------------------

Calculate shear nominal resistances

Apier

π Bpier
2



4
 Apier 0 in

2


--------------------

ΦVcPier 0.85 2

f'c

psi

1000


Apier

in
2

 1 k ΦVcPier 0 k
--------------------

dBot tpad cover 1.5 dhBot dBot 67.50 in
--------------------

ΦVcPad 0.85 2

f'c

psi

1000


Bpad

1 in

dBot

1 in










1 k ΦVcPad 2187 k
--------------------

Calculate Factored Forces in Pad, Postive:

Rr if quPier 0 psf quPier Bpad Bcant 0  Rr 0 k

Rt if X Bcant
1

2
quMax X Bpad

1

2
quMax quPier  Bcant Bpad





 Rt 700.89 k

MuR Rr

Bcant

2


MuT if X Bcant Rt
2

3
 Bcant Rt Bcant

X

3














MuBot MuR MuT MuBot 6775 k ft
--------------------

VuBot Rr Rt VuBot 701 k
--------------------

Calculate Factored Forces in Pad, Negative:

MuTop quTop Bcant Bpad
Bcant

2
 MuTop 3567 k ft

--------------------

VuTop quTop Bcant Bpad VuTop 492 k
--------------------
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Calculate Overturning Stability:

OTMtotal M V H zpad  OTMtotal 6976 k ft
--------------------

OTMr Ptotal

Bpad

2
 OTMr 11822 k ft

--------------------

Calculate Sliding Stability:

Htotal V Htotal 52 k
--------------------

Hr Dpad P  ψ Hr 245 k
--------------------

Design Checks, Soil:

rq'

q'max

q'all
 rq' 26 %Net Bearing Pressure

--------------------

rOTM

OTMtotal

OTMr

1.5

 rOTM 89 %Overturning Stability
--------------------

rH

Htotal

Hr

2.0

 Sliding Stability rH 43 %
--------------------

Design Checks, Pad Structure:

rmBot

MuBot

ΦMnBot
 rmBot 92 %

--------------------

rvBot

VuBot

ΦVcPad
 rvBot 32 %

--------------------

rmTop

MuTop

ΦMnTop
 rmTop 49 %

--------------------

rvTop

VuTop

ΦVcPad
 rvTop 22 %

-------------------

Design Checks, Pad Serviceability:

rsPad

0.0018 Bpad tpad

2nhTop

π dhTop
2



4
 nhBot

π dhBot
2



4


 rsPad 62 %
--------------------
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VSi Job No.:130499
Date: 06/11/2013

Calculated by: KCI
CONCRETE BEAM FLEXURAL DESIGN

Inputs:
Constant:

Φ 0.9 = factor for bending
psi

lb

in
2

 ksi 1000 psi kip 1000 lb
β1 0.85 = for fc < OR = 4 ksi (ref. Leet Eq. 3.22)

fy 60 ksi = steel yield strength (ksi)

fc 3 ksi = concrete strength (ksi)

b 29ft = width of section (in)

depth 6 ft = total depth of section (in)

bardia 1in = diameter of tension reinf. bar (in)

stirrup 1 in = diameter of shear stirrups (in)

clr 3.0 in = clearance for tension reinf (in)

Mu 8731 ft kip = factored moment on section (in-kip)

d depth clr stirrup
bardia

2
 = depth to center of tension reinf (in) d 67.5 in

Asselected 31 0.79( ) in
2

 = area of steel selected to use in section ( 1/2 As max ? )

Determine area of steel REQUIRED to carry bending moment:

A
fy

2

1.7 b fc









 B fy d C
Mu

Φ









Asreqd
B B

2
4 A C

2 A
 Asreqd 29.17 in

2
 => REQUIRED area of steel for moment

---------------

Determine min and max area of steel for section:

Asb
0.85 β1 fc b d

fy

87000 psi

87000 psi fy






 Asb 502.219 in
2

 @ Asb = balanced area of
steel

Asmax 0.75 Asb Asmax 376.7 in
2

 => max. area of steel reinf. for
section-------------

Asmin .0018 b depth Asmin 45.1 in
2

 => min. area of steel reinf. for
section--------------

Determine moment capacity using selected As:

ρ
Asselected

b d
 ρ 0.00104

Mn Φ ρ fy b d
2

 1
ρ fy

1.7 fc






 Mn 88171 in kip => capacity of section w/ selected
As--------------------

Mu 1 10
5

 kip in

Mn 7348 kip ft => capacity of section w/ selected
As--------------------
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VSi Job No.: 130499
Date:      06/10/2013
Calculated by:  KCI

SHEAR-FRICTION DESIGN, ACI 318-05 (TOP OF PAD)

tpour1 1.0 ft = Thickness of pour over existing pad

Bpad 29 ft = Existing pad width

tpad 5 ft = Existing Pad thickness

VuyBot1 701 kip = Vubot from P&P sheet

Bpier 8 ft = Pier diameter 

Calculate Shear Flow for Top Pour on Existing Pad

Bcant

Bpad Bpier

2
 Bcant 10.50 ft

Q tpour1 Bpad 
tpour1

2









 Q 14.50 ft
3



I
1

12
Bpad tpour1 tpad 3 I 522.00 ft

4


q
VuyBot1 Q

I
 q 1.62

kip

in


VudHoriz q Bcant VudHoriz 204.5 kip

Vu VudHoriz

Vu 204.46 kip

Input: Concrete & Reinforcement

f'c 3000 psi

fy 60 ksi

nvf 26

dvf 0.625 in

μ 0.6

Ouput: Shear-friction (11.7.4)

ϕv 0.75

AvfReq

Vu

ϕv fy μ 
 AvfReq 7.57 in

2


Avf nvf

dvf
2

π

4







 Avf 7.98 in
2



ϕVn ϕv Avf fy μ ϕVn 215.4 kip
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rvf

Vu

ϕVn
 rvf 95 %

Ouput: Development Length - Deformed Bars (12.2.2)

α 1.0

β 1.0

γ 0.8 dvf 0.75 inif

1.0 otherwise



λ 1.0

ld1

fy

psi









α β γ λ

25
f'c

psi

























dvf dvf 0.75 inif

fy

psi









α β γ

20
f'c

psi

























dvf otherwise

 ld1 21.91 in

Ouput: Development Length - Deformed Bars (12.2.3)

c 3.0 in

Ktr 0

term
c Ktr

dvf









c Ktr

dvf









2.5if

2.5 otherwise



ld2
3

40

fy

psi

f'c

psi










α β γ λ

term
















dvf ld2 16.43 in

Ouput: Development Length - Standard Hooks (12.5.2)

factor 0.7 - applicable factors per 12.5.3 12 dvf 7.50 in 4 dvf 2.50 in

ldh'

0.02 β γ
fy

psi


f'c

psi























dvf















factor ldh' 7.67 in

ldh max ldh' 8 dvf 6 in  ldh 7.67 in
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