
Sabre Towers and Poles • 7101 Southbridge Drive • P.O Box 658 • Sioux City, IA 51102-0658 
P: 712-258-6690   F: 712-279-0814   W: www.SabreIndustries.com 

Date: November 1, 2019 

James Downey 
PBMWS 

Subject: Structural Analysis Report - Sabre Sales Order #446817 

Site Data: Site Name:   Marshalltown, IA 
Latitude  42° 1' 47.14"  
Longitude  -92° 54' 16.49" 
Tower Type:  Slimline  
Tower Height: 125 FT 
Tower Manufacturer:   Sabre Industries 

Dear James Downey, 

Sabre is pleased to submit this Structural Analysis Report to determine the structural integrity of the 
above mentioned tower. 

The purpose of the analysis is to determine acceptability of the tower to support specified equipment.  
Based on our analysis we have determined the tower stress level for the structure and foundation, under 
the following load cases, to be: 

Existing + Proposed Equipment Sufficient Capacity 
Note: See Table 1 for the existing and proposed loading. 

Tower Rating: 63% 
Foundation Rating: 76% 

The analysis has been performed in accordance with the ANSI/TIA-222-G standard, see the tower profile 
included in this report for the design parameters. 

We at Sabre Towers and Poles appreciate the opportunity of providing our continuing professional 
services to you.  If you have any questions or need further assistance on this or any other projects please 
give us a call. 

Respectfully submitted by: 
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1) INTRODUCTION 
 
This tower is a 125 FT (Slimline) tower designed by Sabre Industries, Job #09-02097, dated 2/17/2009. 
 
 
2) ANALYSIS CRITERIA 
 

Table 1 – Existing & Proposed Antenna and Cable Information 

Mounting 
Level (ft) 

Center Line 
Elevation 

(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer  

Antenna Model  
Number  
of Feed 
Lines 

Feed Line 
Size (in) 

E/P/F 

119 119 3 Dengyo OCT6-2LX2HX-BW65   P 

113 113 3 Ericsson RRU 2205   P 

109 109 3 Dengyo OCT6-2LX2HX-BW65 6 7/8 P 

100 100 8 OTHER 
Stadium Light (EPA = 

6.86) 
1 1 

E 

81.5 81.5 1 RAYCAP RUSDC-6267-PF-48 1 1 1/4 E 

81 81 3 ERICSSON RRU 4449 1 1 1/4 P 

81 81 3 ERICSSON RRU 8843 1 1 1/4 P 

81 81 3 ERICSSON RRU 11 B5   P 

81 81 2 RAYCAP DC6-48-60-18-8F   P 
 

 
 
3) ANALYSIS PROCEDURE 

 

Table 2 – Referenced Documents 

Document Reference 

Structural Design Report Sabre Job# 09-02097, Dated 02/17/2009 

Geotechnical Report 
Edge Consulting Engineers, Inc., Project# 3418, 

Dated 7/28/2008 

Antenna Fit Stealth, Job# SA19-02019S-00, Dated 10/18/2019 
 

 
3.1) Analysis Method 

 
 POLEMAST™, a commercially available analysis software package developed by Guymast Inc., 
is utilized by Sabre Towers and Poles to perform the structural analysis and design of monopoles. 
 
The basic criteria for designing a monopole such as wind speed, effective areas of monopole 
sections, factored resistances, allowable rigidity and foundation requirements are based on 
ANSI/TIA Standard 222-G. 
 
A monopole is treated as a cantilevered beam with a fixed base support.  Wind, ice and weight 
are the major design loads considered in the static analysis.  Effects due to eccentric moments, 
torques, slopes and deflections are included in the computer program. 
 
After all the necessary input data is entered, the program will compute the effective area of each 
monopole section, the wind loads at each elevation, and the factored resistance of each section.  
The total weight, wind shear, overturning moment and torque are calculated at each elevation, in 
order to determine loads in each section of the monopole.  The factored loads are then compared 
with the factored resistances to determine the adequacy and/or required sizes. 
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              Selected output from the analysis is included in Appendix A. 
 

3.2) Assumptions 
        

1) Tower and structures were built in accordance with the manufacturer's specifications. 
2) The tower and structures have been maintained in accordance with the manufacturer's 

specification. 
3) The configuration of antennas, transmission cables, mounts and other appurtenances are 

as specified in Table 1 and the referenced drawings. 
4) The existing canister is going to be removed and replaced with a larger diameter and 10’ 

taller canister designed by Stealth, Job# SA19-02019S-00, Dated 10/18/2019. 
 

   
4) ANALYSIS RESULTS 
 

Table 3 – Existing & Proposed Component Stresses vs. Capacity 

Component Elevation (ft) % Capacity Sufficient/Insufficient 

Anchor Rods BASE 52% Sufficient 

Base Plate BASE 59% Sufficient 

Base Foundation (Pad & Pier) BASE 50% Sufficient 

Base Foundation Soil 
Interaction (Pad & Pier) 

BASE 76% Sufficient 

Base Foundation (Caisson) BASE 45% Sufficient 

Pole Shaft BASE 63% Sufficient 

 

Structure Rating (max from all components) =  76% 

Notes: 
1) See additional documentation in “Appendix A” for output supporting the % capacity.  
2) A structure ratio of 105% or less is within engineering tolerances and considered acceptable. 
3) A foundation-soil interaction ratio of 110% or less is within engineering tolerances for foundations and is 

considered acceptable. 

 
 

4.1)   Recommendations 
 

The tower and its base and foundations have sufficient capacity to carry the existing and 
proposed loads.   
 
a) Replace the existing canister with a larger diameter and 10’ taller canister designed by 

Stealth. 
b) For proposal please contact our modifications department at 

modrfq@sabreindustries.com to obtain pricing for the upgrades. 
 
 Further engineering and detailing is required to design the new canister. 
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APPENDIX A 
 

STRUCTURAL ANALYSIS OUTPUT 
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SO#:

Site Name:

Date: 11/1/2019

Diameter: 38.850 in (flat to flat)

Thickness: 0.25 in

Yield (Fy): 65 ksi

# of Sides: 18 "0" IF Round

Strength (Fu): 80 ksi

Moment, Mu: 963.16 ft-kips

Axial, Pu: 16.33 kips

Shear, Vu: 12.18 kips

Butt  

  Anchor Rod Results

Quantity: 8 (multiple of 4)

Diameter: 2.25 in Maximum Rod (Pu+ Vu/�): 134.2 Kips

 Rod Material: A615 Allowable �*Rnt: 260.0 Kips (per 4.9.9)

Strength (Fu): 100 ksi Anchor Rod Interaction Ratio: 51.6% ����

Yield (Fy): 75 ksi

BC Diam. (in): 44.75 BC Override: 44.75

Rod Spacing: 6 in

Base Plate Results

 Base Plate (Mu/Z): 26.6 ksi

Width (in): 42.5 Width Override: 42.5 Allowable �*Fy: 45 ksi (per AISC)

Thickness: 2.25 in Base Plate Interaction Ratio: 59.0% ����

Yield (Fy) 50 ksi Yield Line (in):

Eff. Width: 21.25 in 21.2540764

Corner Clip 6.00 in Max PL Length:

Drain Hole: 2.625 in. diameter 21.2540764

Drain Location: 17.25 in. center of pole to center of drain hole

Center Hole: 25.5 in. diameter

Square Base Plate and Anchor Rods per ANSI/TIA 222-G

Reactions

Anchor Rod Data

446817

Marshalltown, IA

Pole Data

Plate Data
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