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Ping Jiang, P.E. 
Professional Engineer 

 
Date:   January 11, 2018 
 
Charles McGuirt Black & Veatch Corp. 
Crown Castle 6800 W. 115th St., Suite 2292 
3530 Toringdon Way Suite 300 Overland Park, KS 66211 
Charlotte, NC 28277 (913) 458-8145 
 
Subject:             Structural Analysis Report 
 
Carrier Designation: AT&T Mobility Co-Locate 
 Carrier Site Number: CT5152 
 Carrier Site Name: HARTFORD NORTH 
 
Crown Castle Designation: Crown Castle BU Number: 876325 
 Crown Castle Site Name: WESTON SQUARE 
 Crown Castle JDE Job Number: 477479 
 Crown Castle Work Order Number: 1509095 
 Crown Castle Application Number: 420734 Rev. 2 
 
Engineering Firm Designation: Black & Veatch Corp. Project Number: 194393 
 
Site Data: 92 Weston Street, Hartford, Hartford County, CT 
 Latitude 41° 47' 12.3'', Longitude -72° 39' 44.42'' 
 110 Foot - Monopole Tower 
 
Dear Charles McGuirt, 
 
Black & Veatch Corp. is pleased to submit this “Structural Analysis Report” to determine the structural 
integrity of the above mentioned tower.  This analysis has been performed in accordance with the Crown Castle 
Structural ‘Statement of Work’ and the terms of Crown Castle Purchase Order Number 1126070, in accordance 
with application 420734, revision 2. 
 
The purpose of the analysis is to determine acceptability of the tower stress level.  Based on our analysis we 
have determined the tower stress level for the structure and foundation, under the following load case, to be: 
 
 LC7: Existing + Reserved + Proposed Equipment Sufficient Capacity 
 Note: See Table I and Table II for the proposed and existing/reserved loading, respectively. 
 
This analysis has been performed in accordance with the 2016 Connecticut State Building Code based upon an 
ultimate 3-second gust wind speed of 125 mph converted to a nominal 3-second gust wind speed of 97 mph per 
Section 1609.3 and Appendix N as required for use in the TIA-222-G Standard per Exception #5 of Section 
1609.1.1. Exposure Category C with a maximum topographic factor, Kzt, of 1.000 and Risk Category II were 
used in this analysis. Seismic forces have been evaluated based on Site Class D with spectral response factors 
SS of 0.181g and S1 of 0.064g. 
 
We at Black & Veatch Corp. appreciate the opportunity of providing our continuing professional services to you 
and Crown Castle.  If you have any questions or need further assistance on this or any other projects please 
give us a call. 
 
Structural analysis prepared by: Adichon Akkarapunyathorn / Christopher Giannotti 
 
Respectfully submitted by: 
 

Jan 11, 2018
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1) INTRODUCTION 
 
This tower is a 110 ft Monopole tower designed by Rohn Industries, Inc. in October of 1996. The tower was 
originally designed for a wind speed of 85 mph per TIA/EIA-222-E. 
 
The tower has been modified multiple times in the past to accommodate additional loading.  
 
The tower has been modified per reinforcement drawings prepared by B&T Engineering, Inc., in December of 
2008. Reinforcement consists of addition of reinforcement plates from 0.5’ – 10.5’, additional anchor rods, and 
base plate stiffeners. Refer to Post Modification Inspection Report by B&T Engineering, Inc. in November of 
2009. This modification has been considered effective in this analysis. 
 
The tower was later modified per reinforcement drawings prepared by Paul J. Ford and Company, in May of 
2012. Reinforcement consists of addition of reinforcement plates from 30.5’ – 40.5’, and bridge stiffeners at 30’. 
Refer to Modification Inspection Report by Tower Engineering Professionals, Inc. in October of 2012. This 
modification has been considered effective in this analysis. 
 
The tower was later modified per reinforcement drawings prepared by Paul J. Ford and Company, in February 
of 2013. Reinforcement consists of addition of reinforcement plates from 6’ – 21’ and transition stiffeners. Refer 
to Modification Inspection Report by Tower Engineering Professionals, Inc. in August of 2013. This modification 
has been considered effective in this analysis. 
 
The tower was later modified per reinforcement drawings prepared by Paul J. Ford and Company, in February 
of 2017. Reinforcement consists of addition of reinforcement plates from 4.5’ – 26.5’, jump plates at 30’, and 
additional foundation reinforcement. Refer to Modification Inspection Report by Engineered Tower Solutions, 
Pllc. in August of 2017. This modification has been considered effective in this analysis. 
 
2) ANALYSIS CRITERIA 
 
The structural analysis was performed for this tower in accordance with the requirements of TIA-222-G 
Structural Standard for Antenna Supporting Structures and Antennas using a 3-second gust wind speed of 97 
mph with no ice, 50 mph with 1 inch ice thickness and 60 mph under service loads, exposure category C with 
topographic category 1 and crest height of 0 feet. Seismic forces have been evaluated based on Site Class D 
with spectral response factors SS of 0.181g and S1 of 0.064g. 
 
 

Table 1 - 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) 
Note 

89.0 90.0 

3 cci antennas 
HPA-65R-BUU-H6 

 w/ Mount Pipe 

1 
2 

2''conduit 
3/4 

1 

3 ericsson RRUS 32 

5 ericsson RRUS 32 B2 

3 ericsson RRUS 32 B66 

3 quintel technology QS66512-2 w/ Mount Pipe 

1 raycap DC6-48-60-18-8F 

Notes: 
1) See Appendix B for proposed coax configuration  
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Table 2 - Existing and Reserved 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) 
Note 

107.0 
108.0 

3 rfs celwave 
APXVSPP18-C-A20 w/ 

Mount Pipe 
3 1-1/4 1 

3 alcatel lucent TD-RRH8x20-25 

1 5/8 2 3 rfs celwave 
APXVTM14-C-120 w/ 

Mount Pipe 

107.0 1 cci tower mounts T-Arm Mount [TA 702-3] 

105.0 

108.0 

3 alcatel lucent 
800MHz 2X50W RRH 

W/FILTER 

- - 1 

3 alcatel lucent 
PCS 1900MHz 4x45W-

65MHz 

107.0 
3 rfs celwave IBC1900BB-1 

3 rfs celwave IBC1900HG-2A 

105.0 1 cci tower mounts 
Side Arm Mount 

 [SO 102-3] 

89.0 

90.0 

5 ericsson RRUS-11 

1 3/8 3 

3 
kmw 

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

w/ Mount Pipe 

3 
powerwave 
technologies 

7750.00 w/ Mount Pipe 

6 
powerwave 
technologies 

LGP21401 

3 
powerwave 
technologies 

7750.00 w/ Mount Pipe 

1 
2 
12 

2''conduit 
3/4 

1-5/8 
1 

1 raycap DC6-48-60-18-8F 

1 ericsson RRUS-11 

89.0 

1 cci tower mounts Platform Mount [LP 502-1] 

6 
powerwave 
technologies 

LGP21903 

74.0 
76.0 

3 andrew 
LNX-6515DS-A1M w/ 

Mount Pipe 

6 
2 

7/8 
1-5/8 

1 

3 ericsson 
AIR 32 B2a/B66Aa w/ 

Mount Pipe 

3 ericsson 
ERICSSON AIR 21 B2A 

B4P w/ Mount Pipe 

3 ericsson KRY 112 144/1 

3 ericsson RRUS 11 B12 

74.0 1 cci tower mounts Platform Mount [LP 304-1] 

Notes: 
1) Existing Equipment  
2) Reserved Equipment  
3) Existing Equipment To Be Removed; Not Considered in This Analysis  
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Table 3 - Design 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) 

110.0 110.0 12 allgon ALP 9212 12 1-5/8 

92.0 92.0 12 allgon ALP 9212 12 1-5/8 

 
3) ANALYSIS PROCEDURE 
 

Table 4 - Documents Provided 

Document Remarks Reference Source 

4-GEOTECHNICAL REPORTS FDH Engineering, Inc. 2192540 CCISITES 

4-POST-MODIFICATION 
INSPECTION 

B&T Engineering, Inc 2561266 CCISITES 

4-POST-MODIFICATION 
INSPECTION 

Tower Engineering Professionals, 
Inc. 

3355603 CCISITES 

4-POST-MODIFICATION 
INSPECTION 

Tower Engineering Professionals, 
Inc. 

4075332 CCISITES 

4-POST-MODIFICATION 
INSPECTION 

Engineered Tower Solutions, Pllc. 6996864 CCISITES 

4-TOWER FOUNDATION 
DRAWINGS/DESIGN/SPECS 

Rohn Industries, Inc. 1615433 CCISITES 

4-TOWER MANUFACTURER 
DRAWINGS 

Rohn Industries, Inc. 1615400 CCISITES 

4-TOWER REINFORCEMENT 
DESIGN/DRAWINGS/DATA 

B&T Engineering, Inc 2356066 CCISITES 

4-TOWER REINFORCEMENT 
DESIGN/DRAWINGS/DATA 

Paul J. Ford and Company 3187227 CCISITES 

4-TOWER REINFORCEMENT 
DESIGN/DRAWINGS/DATA 

Paul J. Ford and Company 3667858 CCISITES 

4-TOWER REINFORCEMENT 
DESIGN/DRAWINGS/DATA 

Paul J. Ford and Company 6702634 CCISITES 

4-TOWER STRUCTURAL 
ANALYSIS REPORTS 

Paul J. Ford and Company 7010159 CCISITES 

 
 3.1)  Analysis Method 
 

tnxTower (version 7.0.5.1), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. 

  
tnxTower was used to determine the loads on the modified structure. Additional calculations were 
performed to determine the stresses in the in the pole and in the reinforcing elements. These 
calculations are presented in Appendix C. 
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 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 Tables 1 and 2 and the referenced drawings. 
4) The existing base plate grout was considered in this analysis. Grout must be maintained and 

inspected periodically and must be replaced if damaged or cracked. Refer to Crown Castle 
document ENG-PRC-10012, Base Plate Grout Repair. 

5) Base and flange plate design methodology of the manufacturer has been reviewed and found to 
be an acceptable means of designing to resist the full capacity of the bolts and shaft. 

6) This analysis was performed under the assumption that all information provided to Black & 
Veatch is current and correct. This is to include site data, existing/proposed appurtenance 
loading, tower/foundation details, and geotechnical data. The existing/proposed loading on the 
structure is based on CAD level drawings and carrier applications provided by the owner. If any 
of this information is not current and correct, this report should be considered obsolete and 
further analysis will be required. 

This analysis may be affected if any assumptions are not valid or have been made in error. Black & 
Veatch Corp. should be notified to determine the effect on the structural integrity of the tower. 

 

4) ANALYSIS RESULTS 
 

       4.1) Wind Results 
 

Table 5 - Section Capacity (Summary) 

Elevation (ft) 
Component 

Type 
Size Critical Element 

% 
Capacity 

Pass 
/ Fail 

110 - 105 Pole TP24x24x0.25 Pole 2.4% Pass 

105 - 100 Pole TP24x24x0.25 Pole 8.7% Pass 

100 - 95 Pole TP24x24x0.25 Pole 14.9% Pass 

95 - 90 Pole TP24x24x0.25 Pole 21.5% Pass 

90 - 85 Pole TP24x24x0.375 Pole 22.8% Pass 

85 - 80 Pole TP24x24x0.375 Pole 32.2% Pass 

80 - 75 Pole TP24x24x0.375 Pole 41.9% Pass 

75 - 70 Pole TP24x24x0.375 Pole 55.6% Pass 

70 - 65 Pole TP24x24x0.375 Pole 69.0% Pass 

65 - 60 Pole TP24x24x0.375 Pole 82.7% Pass 

60 - 55 Pole TP30x30x0.375 Pole 63.8% Pass 

55 - 50 Pole TP30x30x0.375 Pole 73.2% Pass 

50 - 45 Pole TP30x30x0.375 Pole 82.8% Pass 

45 - 40 Pole TP30x30x0.375 Pole 92.5% Pass 

40 - 39.33 Pole TP30x30x0.375 Pole 93.8% Pass 

39.33 - 39.08 Pole + Reinf. TP30x30x0.4875 Pole 73.7% Pass 

39.08 - 34.08 Pole + Reinf. TP30x30x0.4875 Pole 81.4% Pass 

34.08 - 30 Pole + Reinf. TP30x30x0.4875 Pole 87.9% Pass 

30 - 29.75 Pole TP30x30x0.5 Pole 82.0% Pass 

29.75 - 25 Pole TP30x30x0.5 Pole 89.7% Pass 

25 - 24.75 Pole + Reinf. TP30x30x0.5563 Pole 81.1% Pass 
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24.75 - 19.75 Pole + Reinf. TP30x30x0.5563 Pole 88.4% Pass 

19.75 - 18.58 Pole + Reinf. TP30x30x0.5563 Pole 90.1% Pass 

18.58 - 18.33 Pole + Reinf. TP30x30x0.7 Pole 78.3% Pass 

18.33 - 13.33 Pole + Reinf. TP30x30x0.7 Pole 84.8% Pass 

13.33 - 8.42 Pole + Reinf. TP30x30x0.7 Pole 91.5% Pass 

8.42 - 8.07 Pole + Reinf. TP30x30x0.8625 Pole 70.5% Pass 

8.07 - 7.83 Pole + Reinf. TP30x30x0.8625 Pole 70.7% Pass 

7.83 - 6 Pole + Reinf. TP30x30x0.8625 Pole 72.7% Pass 

6 - 5.75 Pole + Reinf. TP30x30x0.8 Pole 78.0% Pass 

5.75 - 2 Pole + Reinf. TP30x30x0.8 Pole 82.4% Pass 

2 - 1.75 Pole + Reinf. TP30x30x1.525 Reinf. 5 Weldment 71.9% Pass 

1.75 - 0 Pole + Reinf. TP30x30x1.475 Reinf. 1 Weldment 74.5% Pass 

        Summary   

      Pole 93.8% Pass 

      Reinforcement 81.9% Pass 

   Overall 93.8% Pass 
 

Table 6 - Tower Component Stresses vs. Capacity – LC7 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1,2 
Flange Bolts 

90 
12.3 Pass 

Flange Plate 21.5 Pass 

1,2 
Flange Bolts 

60 
51.3 Pass 

Flange Plate 82.7 Pass 

1 

Bridge Stiffeners 

30 

45.8 Pass 

Jump Plates 47.8 Pass 

Flange Bolts 27.2 Pass 

Flange Plate 16.7 Pass 

1 
Anchor Rods 

0 
95.7 Pass 

Base Plate 85.9 Pass 

1 Base Foundation 0 84.6 Pass 
       

      4.2) Seismic Results 
 

Tower and foundation have been analyzed based on the seismic criteria outlined in section 2 of this 
report. Based on the analysis, seismic loading is not governing the tower and foundation stress. Wind 
loading is governing the tower and foundation stress. 

 

Structure Rating (max from all components) =  95.7% 

Notes: 
1) See additional documentation in “Appendix C – Additional Calculations” for calculations supporting the % capacity 

consumed.  
2) Base/Flange plates are assumed to have the same capacity as their respective splice bolts or shaft 

 

 4.3)  Recommendations 
 

The tower and its foundation have sufficient capacity to carry the proposed load configuration.  No 
modifications are required at this time. 
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 T-Arm Mount [TA 702-3]  107 APXVTM14-C-120 w/ Mount Pipe  107 APXVTM14-C-120 w/ Mount Pipe  107 APXVTM14-C-120 w/ Mount Pipe  107 APXVSPP18-C-A20 w/ Mount Pipe  107 APXVSPP18-C-A20 w/ Mount Pipe  107 APXVSPP18-C-A20 w/ Mount Pipe  107 TD-RRH8x20-25  107 TD-RRH8x20-25  107 TD-RRH8x20-25  107 Side Arm Mount [SO 102-3]  105 (3) 5' x 2'' Pipe Mount  105 (3) 5' x 2'' Pipe Mount  105 (3) 5' x 2'' Pipe Mount  105 IBC1900BB-1  105 IBC1900BB-1  105 IBC1900BB-1  105 800MHz 2X50W RRH W/FILTER  105 800MHz 2X50W RRH W/FILTER  105 800MHz 2X50W RRH W/FILTER  105 IBC1900HG-2A  105 IBC1900HG-2A  105 IBC1900HG-2A  105 PCS 1900MHz 4x45W-65MHz  105 PCS 1900MHz 4x45W-65MHz  105 PCS 1900MHz 4x45W-65MHz  105 Platform Mount [LP 502-1]  89 6' x 2" Mount Pipe  89 6' x 2" Mount Pipe  89 6' x 2" Mount Pipe  89 HPA-65R-BUU-H6 w/ Mount Pipe  89 HPA-65R-BUU-H6 w/ Mount Pipe  89 HPA-65R-BUU-H6 w/ Mount Pipe  89 QS66512-2 w/ Mount Pipe  89 QS66512-2 w/ Mount Pipe  89 QS66512-2 w/ Mount Pipe  89 7750.00 w/ Mount Pipe  89 7750.00 w/ Mount Pipe  89 7750.00 w/ Mount Pipe  89 RRUS 32 B66  89 RRUS 32 B66  89 RRUS 32 B66  89 DC6-48-60-18-8F  89 RRUS 32 B2  89 (2) RRUS 32 B2  89 (2) RRUS 32 B2  89 RRUS 32  89 RRUS 32  89 RRUS 32  89 RRUS-11  89 DC6-48-60-18-8F  89 (2) LGP21903  89 (2) LGP21903  89 (2) LGP21903  89 Platform Mount [LP 304-1]  74 ERICSSON AIR 21 B2A B4P w/ Mount 
 Pipe

 74 ERICSSON AIR 21 B2A B4P w/ Mount 
 Pipe

 74 ERICSSON AIR 21 B2A B4P w/ Mount 
 Pipe

 74 LNX-6515DS-A1M w/ Mount Pipe  74 LNX-6515DS-A1M w/ Mount Pipe  74 LNX-6515DS-A1M w/ Mount Pipe  74 AIR 32 B2a/B66Aa w/ Mount Pipe  74 AIR 32 B2a/B66Aa w/ Mount Pipe  74 AIR 32 B2a/B66Aa w/ Mount Pipe  74 KRY 112 144/1  74 KRY 112 144/1  74 KRY 112 144/1  74 RRUS 11 B12  74 RRUS 11 B12  74 RRUS 11 B12  74 Bridge Stiffener 72" x 1.25" x 11"  30 Bridge Stiffener 72" x 1.25" x 11"  30 Bridge Stiffener 72" x 1.25" x 11"  30 Jump Plate 116'' x 6'' x 1"  30 Jump Plate 116'' x 6'' x 1"  30 Jump Plate 116'' x 6'' x 1"  30DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 T-Arm Mount [TA 702-3]  107

 APXVTM14-C-120 w/ Mount Pipe  107

 APXVTM14-C-120 w/ Mount Pipe  107

 APXVTM14-C-120 w/ Mount Pipe  107

 APXVSPP18-C-A20 w/ Mount Pipe  107

 APXVSPP18-C-A20 w/ Mount Pipe  107

 APXVSPP18-C-A20 w/ Mount Pipe  107

 TD-RRH8x20-25  107

 TD-RRH8x20-25  107

 TD-RRH8x20-25  107

 Side Arm Mount [SO 102-3]  105

 (3) 5' x 2'' Pipe Mount  105

 (3) 5' x 2'' Pipe Mount  105

 (3) 5' x 2'' Pipe Mount  105

 IBC1900BB-1  105

 IBC1900BB-1  105

 IBC1900BB-1  105

 800MHz 2X50W RRH W/FILTER  105

 800MHz 2X50W RRH W/FILTER  105

 800MHz 2X50W RRH W/FILTER  105

 IBC1900HG-2A  105

 IBC1900HG-2A  105

 IBC1900HG-2A  105

 PCS 1900MHz 4x45W-65MHz  105

 PCS 1900MHz 4x45W-65MHz  105

 PCS 1900MHz 4x45W-65MHz  105

 Platform Mount [LP 502-1]  89

 6' x 2" Mount Pipe  89

 6' x 2" Mount Pipe  89

 6' x 2" Mount Pipe  89

 HPA-65R-BUU-H6 w/ Mount Pipe  89

 HPA-65R-BUU-H6 w/ Mount Pipe  89

 HPA-65R-BUU-H6 w/ Mount Pipe  89

 QS66512-2 w/ Mount Pipe  89

 QS66512-2 w/ Mount Pipe  89

 QS66512-2 w/ Mount Pipe  89

 7750.00 w/ Mount Pipe  89

 7750.00 w/ Mount Pipe  89

 7750.00 w/ Mount Pipe  89

 RRUS 32 B66  89

 RRUS 32 B66  89

 RRUS 32 B66  89

 DC6-48-60-18-8F  89

 RRUS 32 B2  89

 (2) RRUS 32 B2  89

 (2) RRUS 32 B2  89

 RRUS 32  89

 RRUS 32  89

 RRUS 32  89

 RRUS-11  89

 DC6-48-60-18-8F  89

 (2) LGP21903  89

 (2) LGP21903  89

 (2) LGP21903  89

 Platform Mount [LP 304-1]  74

 ERICSSON AIR 21 B2A B4P w/ Mount 
 Pipe

 74

 ERICSSON AIR 21 B2A B4P w/ Mount 
 Pipe

 74

 ERICSSON AIR 21 B2A B4P w/ Mount 
 Pipe

 74

 LNX-6515DS-A1M w/ Mount Pipe  74

 LNX-6515DS-A1M w/ Mount Pipe  74

 LNX-6515DS-A1M w/ Mount Pipe  74

 AIR 32 B2a/B66Aa w/ Mount Pipe  74

 AIR 32 B2a/B66Aa w/ Mount Pipe  74

 AIR 32 B2a/B66Aa w/ Mount Pipe  74

 KRY 112 144/1  74

 KRY 112 144/1  74

 KRY 112 144/1  74

 RRUS 11 B12  74

 RRUS 11 B12  74

 RRUS 11 B12  74

 Bridge Stiffener 72" x 1.25" x 11"  30

 Bridge Stiffener 72" x 1.25" x 11"  30

 Bridge Stiffener 72" x 1.25" x 11"  30

 Jump Plate 116'' x 6'' x 1"  30

 Jump Plate 116'' x 6'' x 1"  30

 Jump Plate 116'' x 6'' x 1"  30

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A53-B-42  42 ksi  63 ksi

TOWER DESIGN NOTES
1.   Tower is located in Hartford County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 97 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50 mph basic wind with 1.00 in ice. Ice is considered to increase in thickness 

 with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Structure Class II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
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  Tower Input Data    
 
 
There is a pole section. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

1) Tower is located in Hartford County, Connecticut. 
2) Basic wind speed of 97 mph. 
3) Structure Class II. 
4) Exposure Category C. 
5) Topographic Category 1. 
6) Crest Height 0.00 ft. 
7) Nominal ice thickness of 1.0000 in. 
8) Ice thickness is considered to increase with height. 
9) Ice density of 56 pcf. 
10) A wind speed of 50 mph  is used in combination with ice. 
11) Temperature drop of 50 °F. 
12) Deflections calculated using a wind speed of 60 mph. 
13) A non-linear (P-delta) analysis was used. 
14) Pressures are calculated at each section. 
15) Stress ratio used in pole design is 1. 
16) Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are 

not considered. 
 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned   Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 

√ Use Code Stress Ratios   Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 
√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice √ Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients   Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-G Bracing Resist. 

Exemption 
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas   Use TIA-222-G Tension Splice 

Exemption 
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
  Secondary Horizontal Braces Leg   Sort Capacity Reports By Component √ Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric     

 
 
 

   Pole Section Geometry   
 

 Section Elevation  
 

ft 

Section 
Length 

ft 

Pole  
Size 

 

Pole  
Grade 

Socket Length 
ft 

L1 110.00-105.00 5.00 P24x0.25 A53-B-42 
(42 ksi) 

  

L2 105.00-100.00 5.00 P24x0.25 A53-B-42 
(42 ksi) 

  

L3 100.00-95.00 5.00 P24x0.25 A53-B-42 
(42 ksi) 

  

L4 95.00-90.00 5.00 P24x0.25 A53-B-42 
(42 ksi) 

  

L5 90.00-85.00 5.00 P24x0.375 A53-B-42 
(42 ksi) 

  

L6 85.00-80.00 5.00 P24x0.375 A53-B-42   
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 Section Elevation  
 

ft 

Section 
Length 

ft 

Pole  
Size 

 

Pole  
Grade 

Socket Length 
ft 

(42 ksi) 
L7 80.00-75.00 5.00 P24x0.375 A53-B-42 

(42 ksi) 
  

L8 75.00-70.00 5.00 P24x0.375 A53-B-42 
(42 ksi) 

  

L9 70.00-65.00 5.00 P24x0.375 A53-B-42 
(42 ksi) 

  

L10 65.00-60.00 5.00 P24x0.375 A53-B-42 
(42 ksi) 

  

L11 60.00-55.00 5.00 P30x0.375 A53-B-42 
(42 ksi) 

  

L12 55.00-50.00 5.00 P30x0.375 A53-B-42 
(42 ksi) 

  

L13 50.00-45.00 5.00 P30x0.375 A53-B-42 
(42 ksi) 

  

L14 45.00-40.00 5.00 P30x0.375 A53-B-42 
(42 ksi) 

  

L15 40.00-39.33 0.67 P30x0.375 A53-B-42 
(42 ksi) 

  

L16 39.33-39.08 0.25 P30x0.4875 A53-B-42 
(42 ksi) 

  

L17 39.08-34.08 5.00 P30x0.4875 A53-B-42 
(42 ksi) 

  

L18 34.08-30.00 4.08 P30x0.4875 A53-B-42 
(42 ksi) 

  

L19 30.00-29.75 0.25 P30x0.5 A53-B-42 
(42 ksi) 

  

L20 29.75-25.00 4.75 P30x0.5 A53-B-42 
(42 ksi) 

  

L21 25.00-24.75 0.25 P30x0.55625 A53-B-42 
(42 ksi) 

  

L22 24.75-19.75 5.00 P30x0.55625 A53-B-42 
(42 ksi) 

  

L23 19.75-18.58 1.17 P30x0.55625 A53-B-42 
(42 ksi) 

  

L24 18.58-18.33 0.25 P30x0.7 A53-B-42 
(42 ksi) 

  

L25 18.33-13.33 5.00 P30x0.7 A53-B-42 
(42 ksi) 

  

L26 13.33-8.42 4.92 P30x0.7 A53-B-42 
(42 ksi) 

  

L27 8.42-8.07 0.35 P30x0.8625 A53-B-42 
(42 ksi) 

  

L28 8.07-7.83 0.23 P30x0.8625 A53-B-42 
(42 ksi) 

  

L29 7.83-6.00 1.83 P30x0.8625 A53-B-42 
(42 ksi) 

  

L30 6.00-5.75 0.25 P30x0.8 A53-B-42 
(42 ksi) 

  

L31 5.75-2.00 3.75 P30x0.8 A53-B-42 
(42 ksi) 

  

L32 2.00-1.75 0.25 P30x1.525 A53-B-42 
(42 ksi) 

  

L33 1.75-0.00 1.75 P30x1.475 A53-B-42 
(42 ksi) 

  

 
 

Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft
2
 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor 
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

L1 110.00-
105.00 

      1 1 1       

L2 105.00-
100.00 

      1 1 1       

L3 100.00-
95.00 

      1 1 1       
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Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft
2
 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor 
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

L4 95.00-
90.00 

      1 1 1       

L5 90.00-
85.00 

      1 1 1       

L6 85.00-
80.00 

      1 1 1       

L7 80.00-
75.00 

      1 1 1       

L8 75.00-
70.00 

      1 1 1       

L9 70.00-
65.00 

      1 1 1       

L10 65.00-
60.00 

      1 1 1       

L11 60.00-
55.00 

      1 1 1       

L12 55.00-
50.00 

      1 1 1       

L13 50.00-
45.00 

      1 1 1       

L14 45.00-
40.00 

      1 1 1       

L15 40.00-
39.33 

      1 1 1       

L16 39.33-
39.08 

      1 1 0.965972       

L17 39.08-
34.08 

      1 1 0.965972       

L18 34.08-
30.00 

      1 1 0.965972       

L19 30.00-
29.75 

      1 1 1       

L20 29.75-
25.00 

      1 1 1       

L21 25.00-
24.75 

      1 1 1.25043       

L22 24.75-
19.75 

      1 1 1.25043       

L23 19.75-
18.58 

      1 1 1.25043       

L24 18.58-
18.33 

      1 1 1.26158       

L25 18.33-
13.33 

      1 1 1.26158       

L26 13.33-
8.42 

      1 1 1.26158       

L27 8.42-8.07       1 1 1.10116       
L28 8.07-7.83       1 1 1.10116       
L29 7.83-6.00       1 1 1.10116       
L30 6.00-5.75       1 1 0.939375       
L31 5.75-2.00       1 1 0.939375       
L32 2.00-1.75       1 1 0.761891       
L33 1.75-0.00       1 1 0.786337       
 
 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Secto
r 

Component 
Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Start/En
d 

Position  
 

Width or 
Diamete

r 
in 

Perimete
r 
 

in 

Weight 
 

plf 

Safety Line 3/8 A Surface Ar 
(CaAa) 

110.00 - 8.00 1 1 0.490 
0.500 

0.3750  0.22 

***                   
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Description Secto
r 

Component 
Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Start/En
d 

Position  
 

Width or 
Diamete

r 
in 

Perimete
r 
 

in 

Weight 
 

plf 

2'' innerduct conduit C Surface Ar 
(CaAa) 

89.00 - 6.00 1 1 -0.400 
-0.330 

2.0000  0.20 

WR-VG86ST-BRD(3/4) C Surface Ar 
(CaAa) 

89.00 - 6.00 2 2 -0.400 
-0.330 

0.0000  0.58 

LDF7-50A(1-5/8) C Surface Ar 
(CaAa) 

89.00 - 6.00 4 4 -0.330 
-0.060 

1.9800  0.82 

***                   
MLE HYBRID 

9POWER/18FIBER RL 2(1-
5/8) 

C Surface Ar 
(CaAa) 

74.00 - 0.00 2 2 0.100 
0.210 

1.6250  1.07 

810921-001(7/8) C Surface Ar 
(CaAa) 

74.00 - 0.00 6 6 0.210 
0.440 

1.1120  0.40 

***MOD 2008***                   
MP-305 A Surface Af 

(CaAa) 
10.50 - 0.50 1 1 0.000 

0.000 
5.3300 14.8400 0.00 

MP-305 B Surface Af 
(CaAa) 

10.50 - 0.50 1 1 0.000 
0.000 

5.3300 14.8400 0.00 

MP-305 C Surface Af 
(CaAa) 

10.50 - 0.50 1 1 0.000 
0.000 

5.3300 14.8400 0.00 

MP-305 C Surface Af 
(CaAa) 

10.50 - 0.50 1 1 0.000 
0.000 

5.3300 14.8400 0.00 

***MOD 2012***                   
MP-303 A Surface Af 

(CaAa) 
40.50 - 30.50 1 1 0.000 

0.000 
4.0600 11.2600 0.00 

MP-303 B Surface Af 
(CaAa) 

40.50 - 30.50 1 1 0.000 
0.000 

4.0600 11.2600 0.00 

MP-303 C Surface Af 
(CaAa) 

40.50 - 30.50 1 1 0.000 
0.000 

4.0600 11.2600 0.00 

***MOD 2013***                   
MP-305 A Surface Af 

(CaAa) 
21.00 - 6.00 1 1 0.000 

0.000 
5.3300 14.8400 0.00 

MP-305 B Surface Af 
(CaAa) 

21.00 - 6.00 1 1 0.000 
0.000 

5.3300 14.8400 0.00 

MP-305 C Surface Af 
(CaAa) 

21.00 - 6.00 1 1 0.000 
0.000 

5.3300 14.8400 0.00 

***MOD 2017***                   
CCI-SFP-045100 A Surface Af 

(CaAa) 
26.50 - 4.50 1 1 0.000 

0.000 
4.5000 11.0000 0.00 

CCI-SFP-045100 B Surface Af 
(CaAa) 

26.50 - 4.50 1 1 0.000 
0.000 

4.5000 11.0000 0.00 

CCI-SFP-045100 C Surface Af 
(CaAa) 

26.50 - 4.50 1 1 0.000 
0.000 

4.5000 11.0000 0.00 

CCI-SFP-045100 C Surface Af 
(CaAa) 

26.50 - 4.50 1 1 0.000 
0.000 

4.5000 11.0000 0.00 

 
 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft
2
/ft 

Weight 
 

plf 

**                 
HB114-1-08U4-M5J(1-

1/4) 
B No Inside Pole 107.00 - 0.00 3 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.08 
1.08 
1.08 

HB058-M12-XXXF(5/8) B No Inside Pole 107.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.24 
0.24 
0.24 

2'' innerduct conduit C No Inside Pole 89.00 - 6.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.20 
0.20 
0.20 

WR-VG86ST-BRD(3/4) C No Inside Pole 89.00 - 6.00 2 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.58 
0.58 
0.58 

LDF7-50A(1-5/8) C No Inside Pole 89.00 - 6.00 8 No Ice 
1/2'' Ice 

0.00 
0.00 

0.82 
0.82 



 January 11, 2018 
110 Ft Monopole Tower Structural Analysis CCI BU No 876325 
Project Number 194393, Application 420734, Revision 2 Page 13 

tnxTower Report - version 7.0.5.1 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft
2
/ft 

Weight 
 

plf 

1'' Ice 0.00 0.82 

 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft

2
 

AF 

  
ft

2
 

CAAA 

In Face  
ft

2
 

CAAA 

Out Face  
ft

2
 

Weight 
 

K 

L1 110.00-105.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.188 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L2 105.00-100.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.188 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.02 
0.00 

L3 100.00-95.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.188 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.02 
0.00 

L4 95.00-90.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.188 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.02 
0.00 

L5 90.00-85.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.188 
0.000 
3.968 

0.000 
0.000 
0.000 

0.00 
0.02 
0.05 

L6 85.00-80.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.188 
0.000 
4.960 

0.000 
0.000 
0.000 

0.00 
0.02 
0.06 

L7 80.00-75.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.188 
0.000 
4.960 

0.000 
0.000 
0.000 

0.00 
0.02 
0.06 

L8 75.00-70.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.188 
0.000 
8.929 

0.000 
0.000 
0.000 

0.00 
0.02 
0.08 

L9 70.00-65.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.188 
0.000 
9.921 

0.000 
0.000 
0.000 

0.00 
0.02 
0.09 

L10 65.00-60.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.188 
0.000 
9.921 

0.000 
0.000 
0.000 

0.00 
0.02 
0.09 

L11 60.00-55.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.188 
0.000 
9.921 

0.000 
0.000 
0.000 

0.00 
0.02 
0.09 

L12 55.00-50.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.188 
0.000 
9.921 

0.000 
0.000 
0.000 

0.00 
0.02 
0.09 

L13 50.00-45.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.188 
0.000 
9.921 

0.000 
0.000 
0.000 

0.00 
0.02 
0.09 

L14 45.00-40.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.526 
0.338 
10.259 

0.000 
0.000 
0.000 

0.00 
0.02 
0.09 

L15 40.00-39.33 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.476 
0.451 
1.774 

0.000 
0.000 
0.000 

0.00 
0.00 
0.01 

L16 39.33-39.08 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.179 
0.169 
0.665 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L17 39.08-34.08 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

3.571 
3.383 
13.304 

0.000 
0.000 
0.000 

0.00 
0.02 
0.09 

L18 34.08-30.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.578 
2.425 
10.527 

0.000 
0.000 
0.000 

0.00 
0.01 
0.07 

L19 30.00-29.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.009 
0.000 
0.496 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L20 29.75-25.00 A 
B 

0.000 
0.000 

0.000 
0.000 

1.303 
1.125 

0.000 
0.000 

0.00 
0.02 
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Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft

2
 

AF 

  
ft

2
 

CAAA 

In Face  
ft

2
 

CAAA 

Out Face  
ft

2
 

Weight 
 

K 

C 0.000 0.000 11.675 0.000 0.08 
L21 25.00-24.75 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.197 
0.188 
0.871 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L22 24.75-19.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.048 
4.860 
18.531 

0.000 
0.000 
0.000 

0.00 
0.02 
0.09 

L23 19.75-18.58 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.955 
1.911 
5.101 

0.000 
0.000 
0.000 

0.00 
0.00 
0.02 

L24 18.58-18.33 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.419 
0.410 
1.093 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L25 18.33-13.33 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

8.379 
8.192 
21.863 

0.000 
0.000 
0.000 

0.00 
0.02 
0.09 

L26 13.33-8.42 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.090 
9.906 
25.200 

0.000 
0.000 
0.000 

0.00 
0.02 
0.08 

L27 8.42-8.07 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.897 
0.884 
2.152 

0.000 
0.000 
0.000 

0.00 
0.00 
0.01 

L28 8.07-7.83 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.592 
0.590 
1.435 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L29 7.83-6.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

4.632 
4.632 
11.274 

0.000 
0.000 
0.000 

0.00 
0.01 
0.03 

L30 6.00-5.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.410 
0.410 
1.067 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L31 5.75-2.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

4.269 
4.269 
12.258 

0.000 
0.000 
0.000 

0.00 
0.01 
0.02 

L32 2.00-1.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.222 
0.222 
0.692 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L33 1.75-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.110 
1.110 
3.957 

0.000 
0.000 
0.000 

0.00 
0.01 
0.01 

 
 

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

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft

2
 

AF 

  
ft

2
 

CAAA 

In Face  
ft

2
 

CAAA 

Out Face  
ft

2
 

Weight 
 

K 

L1 110.00-105.00 A 
B 
C 

2.251 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.438 
0.000 
0.000 

0.000 
0.000 
0.000 

0.04 
0.01 
0.00 

L2 105.00-100.00 A 
B 
C 

2.240 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.428 
0.000 
0.000 

0.000 
0.000 
0.000 

0.04 
0.02 
0.00 

L3 100.00-95.00 A 
B 
C 

2.229 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.416 
0.000 
0.000 

0.000 
0.000 
0.000 

0.04 
0.02 
0.00 

L4 95.00-90.00 A 
B 
C 

2.217 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.405 
0.000 
0.000 

0.000 
0.000 
0.000 

0.04 
0.02 
0.00 

L5 90.00-85.00 A 
B 
C 

2.205 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.392 
0.000 
10.934 

0.000 
0.000 
0.000 

0.04 
0.02 
0.21 

L6 85.00-80.00 A 
B 
C 

2.192 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.379 
0.000 
13.622 

0.000 
0.000 
0.000 

0.04 
0.02 
0.26 

L7 80.00-75.00 A 
B 

2.178 0.000 
0.000 

0.000 
0.000 

2.366 
0.000 

0.000 
0.000 

0.04 
0.02 
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Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft

2
 

AF 

  
ft

2
 

CAAA 

In Face  
ft

2
 

CAAA 

Out Face  
ft

2
 

Weight 
 

K 

C 0.000 0.000 13.574 0.000 0.26 
L8 75.00-70.00 A 

B 
C 

2.164 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.351 
0.000 
22.812 

0.000 
0.000 
0.000 

0.03 
0.02 
0.40 

L9 70.00-65.00 A 
B 
C 

2.148 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.336 
0.000 
25.041 

0.000 
0.000 
0.000 

0.03 
0.02 
0.43 

L10 65.00-60.00 A 
B 
C 

2.132 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.319 
0.000 
24.943 

0.000 
0.000 
0.000 

0.03 
0.02 
0.43 

L11 60.00-55.00 A 
B 
C 

2.114 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.302 
0.000 
24.836 

0.000 
0.000 
0.000 

0.03 
0.02 
0.43 

L12 55.00-50.00 A 
B 
C 

2.095 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.283 
0.000 
24.722 

0.000 
0.000 
0.000 

0.03 
0.02 
0.42 

L13 50.00-45.00 A 
B 
C 

2.074 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.262 
0.000 
24.596 

0.000 
0.000 
0.000 

0.03 
0.02 
0.42 

L14 45.00-40.00 A 
B 
C 

2.051 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.706 
0.467 
24.926 

0.000 
0.000 
0.000 

0.04 
0.02 
0.42 

L15 40.00-39.33 A 
B 
C 

2.037 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.919 
0.622 
3.872 

0.000 
0.000 
0.000 

0.01 
0.01 
0.06 

L16 39.33-39.08 A 
B 
C 

2.035 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.344 
0.233 
1.451 

0.000 
0.000 
0.000 

0.01 
0.00 
0.02 

L17 39.08-34.08 A 
B 
C 

2.021 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

6.864 
4.656 
28.932 

0.000 
0.000 
0.000 

0.10 
0.09 
0.48 

L18 34.08-30.00 A 
B 
C 

1.994 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.109 
3.327 
23.022 

0.000 
0.000 
0.000 

0.08 
0.07 
0.38 

L19 30.00-29.75 A 
B 
C 

1.980 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.108 
0.000 
1.202 

0.000 
0.000 
0.000 

0.00 
0.00 
0.02 

L20 29.75-25.00 A 
B 
C 

1.963 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

3.757 
1.714 
26.160 

0.000 
0.000 
0.000 

0.05 
0.04 
0.42 

L21 25.00-24.75 A 
B 
C 

1.944 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.391 
0.285 
1.760 

0.000 
0.000 
0.000 

0.00 
0.00 
0.03 

L22 24.75-19.75 A 
B 
C 

1.923 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

9.295 
7.185 
36.545 

0.000 
0.000 
0.000 

0.12 
0.11 
0.54 

L23 19.75-18.58 A 
B 
C 

1.894 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

3.211 
2.725 
9.529 

0.000 
0.000 
0.000 

0.04 
0.04 
0.14 

L24 18.58-18.33 A 
B 
C 

1.887 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.687 
0.583 
2.039 

0.000 
0.000 
0.000 

0.01 
0.01 
0.03 

L25 18.33-13.33 A 
B 
C 

1.858 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

13.672 
11.626 
40.536 

0.000 
0.000 
0.000 

0.17 
0.16 
0.58 

L26 13.33-8.42 A 
B 
C 

1.790 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

15.438 
13.494 
43.611 

0.000 
0.000 
0.000 

0.19 
0.18 
0.61 

L27 8.42-8.07 A 
B 
C 

1.741 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.298 
1.163 
3.490 

0.000 
0.000 
0.000 

0.02 
0.02 
0.05 

L28 8.07-7.83 A 
B 
C 

1.735 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.800 
0.775 
2.324 

0.000 
0.000 
0.000 

0.01 
0.01 
0.03 

L29 7.83-6.00 A 
B 
C 

1.711 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

6.069 
6.069 
18.177 

0.000 
0.000 
0.000 

0.07 
0.08 
0.25 

L30 6.00-5.75 A 
B 

1.683 0.000 
0.000 

0.000 
0.000 

0.528 
0.528 

0.000 
0.000 

0.01 
0.01 
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Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft

2
 

AF 

  
ft

2
 

CAAA 

In Face  
ft

2
 

CAAA 

Out Face  
ft

2
 

Weight 
 

K 

C 0.000 0.000 1.577 0.000 0.02 
L31 5.75-2.00 A 

B 
C 

1.614 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.164 
5.164 
18.005 

0.000 
0.000 
0.000 

0.06 
0.08 
0.22 

L32 2.00-1.75 A 
B 
C 

1.501 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.252 
0.252 
1.002 

0.000 
0.000 
0.000 

0.00 
0.00 
0.01 

L33 1.75-0.00 A 
B 
C 

1.391 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.246 
1.246 
5.879 

0.000 
0.000 
0.000 

0.01 
0.02 
0.07 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 110.00-105.00 -0.0006 -0.0561 -0.0054 -0.5190 
L2 105.00-100.00 -0.0006 -0.0561 -0.0054 -0.5174 
L3 100.00-95.00 -0.0006 -0.0561 -0.0054 -0.5158 
L4 95.00-90.00 -0.0006 -0.0561 -0.0054 -0.5140 
L5 90.00-85.00 0.4153 0.7592 0.5962 0.7157 
L6 85.00-80.00 0.4853 0.8963 0.6574 0.8421 
L7 80.00-75.00 0.4853 0.8963 0.6569 0.8424 
L8 75.00-70.00 0.0393 1.2572 0.1581 1.0920 
L9 70.00-65.00 -0.0447 1.3252 0.0770 1.1329 

L10 65.00-60.00 -0.0447 1.3252 0.0765 1.1335 
L11 60.00-55.00 -0.0516 1.4541 0.0888 1.3358 
L12 55.00-50.00 -0.0516 1.4541 0.0880 1.3364 
L13 50.00-45.00 -0.0516 1.4541 0.0872 1.3370 
L14 45.00-40.00 -0.0493 1.3916 0.0841 1.3040 
L15 40.00-39.33 -0.0356 1.0035 0.0680 1.0625 
L16 39.33-39.08 -0.0356 1.0035 0.0679 1.0625 
L17 39.08-34.08 -0.0356 1.0035 0.0675 1.0624 
L18 34.08-30.00 -0.0370 1.0431 0.0683 1.0899 
L19 30.00-29.75 -0.0516 1.4541 0.0833 1.3399 
L20 29.75-25.00 -0.0426 1.3700 0.0727 1.2959 
L21 25.00-24.75 -0.0310 1.2605 0.0571 1.2288 
L22 24.75-19.75 -0.0285 1.1579 0.0532 1.1592 
L23 19.75-18.58 -0.0229 0.9307 0.0447 0.9897 
L24 18.58-18.33 -0.0229 0.9307 0.0445 0.9896 
L25 18.33-13.33 -0.0229 0.9307 0.0437 0.9892 
L26 13.33-8.42 -0.0199 0.9400 0.0381 0.9895 
L27 8.42-8.07 -0.0170 0.9494 0.0329 0.9903 
L28 8.07-7.83 -0.0169 0.9586 0.0336 1.0505 
L29 7.83-6.00 -0.0169 0.9624 0.0334 1.0740 
L30 6.00-5.75 -0.2033 0.9660 -0.2837 1.0497 
L31 5.75-2.00 -0.2539 0.9653 -0.3530 1.0676 
L32 2.00-1.75 -0.2899 0.9648 -0.3999 1.0771 
L33 1.75-0.00 -0.3387 0.9584 -0.4493 1.0818 

 
 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L1 1 Safety Line 3/8 105.00 - 
110.00 

1.0000 1.0000 

L2 1 Safety Line 3/8 100.00 - 
105.00 

1.0000 1.0000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L3 1 Safety Line 3/8 95.00 - 
100.00 

1.0000 1.0000 

L4 1 Safety Line 3/8 90.00 - 
95.00 

1.0000 1.0000 

L5 1 Safety Line 3/8 85.00 - 
90.00 

1.0000 1.0000 

L5 6 2" innerduct conduit 85.00 - 
89.00 

1.0000 1.0000 

L5 7 WR-VG86ST-BRD(3/4) 85.00 - 
89.00 

1.0000 1.0000 

L5 11 LDF7-50A(1-5/8) 85.00 - 
89.00 

1.0000 1.0000 

L6 1 Safety Line 3/8 80.00 - 
85.00 

1.0000 1.0000 

L6 6 2" innerduct conduit 80.00 - 
85.00 

1.0000 1.0000 

L6 7 WR-VG86ST-BRD(3/4) 80.00 - 
85.00 

1.0000 1.0000 

L6 11 LDF7-50A(1-5/8) 80.00 - 
85.00 

1.0000 1.0000 

L7 1 Safety Line 3/8 75.00 - 
80.00 

1.0000 1.0000 

L7 6 2" innerduct conduit 75.00 - 
80.00 

1.0000 1.0000 

L7 7 WR-VG86ST-BRD(3/4) 75.00 - 
80.00 

1.0000 1.0000 

L7 11 LDF7-50A(1-5/8) 75.00 - 
80.00 

1.0000 1.0000 

L8 1 Safety Line 3/8 70.00 - 
75.00 

1.0000 1.0000 

L8 6 2" innerduct conduit 70.00 - 
75.00 

1.0000 1.0000 

L8 7 WR-VG86ST-BRD(3/4) 70.00 - 
75.00 

1.0000 1.0000 

L8 11 LDF7-50A(1-5/8) 70.00 - 
75.00 

1.0000 1.0000 

L8 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

70.00 - 
74.00 

1.0000 1.0000 

L8 15 810921-001(7/8) 70.00 - 
74.00 

1.0000 1.0000 

L9 1 Safety Line 3/8 65.00 - 
70.00 

1.0000 1.0000 

L9 6 2" innerduct conduit 65.00 - 
70.00 

1.0000 1.0000 

L9 7 WR-VG86ST-BRD(3/4) 65.00 - 
70.00 

1.0000 1.0000 

L9 11 LDF7-50A(1-5/8) 65.00 - 
70.00 

1.0000 1.0000 

L9 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

65.00 - 
70.00 

1.0000 1.0000 

L9 15 810921-001(7/8) 65.00 - 
70.00 

1.0000 1.0000 

L10 1 Safety Line 3/8 60.00 - 
65.00 

1.0000 1.0000 

L10 6 2" innerduct conduit 60.00 - 
65.00 

1.0000 1.0000 

L10 7 WR-VG86ST-BRD(3/4) 60.00 - 
65.00 

1.0000 1.0000 

L10 11 LDF7-50A(1-5/8) 60.00 - 
65.00 

1.0000 1.0000 

L10 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

60.00 - 
65.00 

1.0000 1.0000 

L10 15 810921-001(7/8) 60.00 - 
65.00 

1.0000 1.0000 

L11 1 Safety Line 3/8 55.00 - 
60.00 

1.0000 1.0000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L11 6 2" innerduct conduit 55.00 - 
60.00 

1.0000 1.0000 

L11 7 WR-VG86ST-BRD(3/4) 55.00 - 
60.00 

1.0000 1.0000 

L11 11 LDF7-50A(1-5/8) 55.00 - 
60.00 

1.0000 1.0000 

L11 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

55.00 - 
60.00 

1.0000 1.0000 

L11 15 810921-001(7/8) 55.00 - 
60.00 

1.0000 1.0000 

L12 1 Safety Line 3/8 50.00 - 
55.00 

1.0000 1.0000 

L12 6 2" innerduct conduit 50.00 - 
55.00 

1.0000 1.0000 

L12 7 WR-VG86ST-BRD(3/4) 50.00 - 
55.00 

1.0000 1.0000 

L12 11 LDF7-50A(1-5/8) 50.00 - 
55.00 

1.0000 1.0000 

L12 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

50.00 - 
55.00 

1.0000 1.0000 

L12 15 810921-001(7/8) 50.00 - 
55.00 

1.0000 1.0000 

L13 1 Safety Line 3/8 45.00 - 
50.00 

1.0000 1.0000 

L13 6 2" innerduct conduit 45.00 - 
50.00 

1.0000 1.0000 

L13 7 WR-VG86ST-BRD(3/4) 45.00 - 
50.00 

1.0000 1.0000 

L13 11 LDF7-50A(1-5/8) 45.00 - 
50.00 

1.0000 1.0000 

L13 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

45.00 - 
50.00 

1.0000 1.0000 

L13 15 810921-001(7/8) 45.00 - 
50.00 

1.0000 1.0000 

L14 1 Safety Line 3/8 40.00 - 
45.00 

1.0000 1.0000 

L14 6 2" innerduct conduit 40.00 - 
45.00 

1.0000 1.0000 

L14 7 WR-VG86ST-BRD(3/4) 40.00 - 
45.00 

1.0000 1.0000 

L14 11 LDF7-50A(1-5/8) 40.00 - 
45.00 

1.0000 1.0000 

L14 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

40.00 - 
45.00 

1.0000 1.0000 

L14 15 810921-001(7/8) 40.00 - 
45.00 

1.0000 1.0000 

L14 22 MP-303 40.00 - 
40.50 

1.0000 1.0000 

L14 23 MP-303 40.00 - 
40.50 

1.0000 1.0000 

L14 24 MP-303 40.00 - 
40.50 

1.0000 1.0000 

L15 1 Safety Line 3/8 39.33 - 
40.00 

1.0000 1.0000 

L15 6 2" innerduct conduit 39.33 - 
40.00 

1.0000 1.0000 

L15 7 WR-VG86ST-BRD(3/4) 39.33 - 
40.00 

1.0000 1.0000 

L15 11 LDF7-50A(1-5/8) 39.33 - 
40.00 

1.0000 1.0000 

L15 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

39.33 - 
40.00 

1.0000 1.0000 

L15 15 810921-001(7/8) 39.33 - 
40.00 

1.0000 1.0000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L15 22 MP-303 39.33 - 
40.00 

1.0000 1.0000 

L15 23 MP-303 39.33 - 
40.00 

1.0000 1.0000 

L15 24 MP-303 39.33 - 
40.00 

1.0000 1.0000 

L16 1 Safety Line 3/8 39.08 - 
39.33 

1.0000 1.0000 

L16 6 2" innerduct conduit 39.08 - 
39.33 

1.0000 1.0000 

L16 7 WR-VG86ST-BRD(3/4) 39.08 - 
39.33 

1.0000 1.0000 

L16 11 LDF7-50A(1-5/8) 39.08 - 
39.33 

1.0000 1.0000 

L16 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

39.08 - 
39.33 

1.0000 1.0000 

L16 15 810921-001(7/8) 39.08 - 
39.33 

1.0000 1.0000 

L16 22 MP-303 39.08 - 
39.33 

1.0000 1.0000 

L16 23 MP-303 39.08 - 
39.33 

1.0000 1.0000 

L16 24 MP-303 39.08 - 
39.33 

1.0000 1.0000 

L17 1 Safety Line 3/8 34.08 - 
39.08 

1.0000 1.0000 

L17 6 2" innerduct conduit 34.08 - 
39.08 

1.0000 1.0000 

L17 7 WR-VG86ST-BRD(3/4) 34.08 - 
39.08 

1.0000 1.0000 

L17 11 LDF7-50A(1-5/8) 34.08 - 
39.08 

1.0000 1.0000 

L17 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

34.08 - 
39.08 

1.0000 1.0000 

L17 15 810921-001(7/8) 34.08 - 
39.08 

1.0000 1.0000 

L17 22 MP-303 34.08 - 
39.08 

1.0000 1.0000 

L17 23 MP-303 34.08 - 
39.08 

1.0000 1.0000 

L17 24 MP-303 34.08 - 
39.08 

1.0000 1.0000 

L18 1 Safety Line 3/8 30.00 - 
34.08 

1.0000 1.0000 

L18 6 2" innerduct conduit 30.00 - 
34.08 

1.0000 1.0000 

L18 7 WR-VG86ST-BRD(3/4) 30.00 - 
34.08 

1.0000 1.0000 

L18 11 LDF7-50A(1-5/8) 30.00 - 
34.08 

1.0000 1.0000 

L18 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

30.00 - 
34.08 

1.0000 1.0000 

L18 15 810921-001(7/8) 30.00 - 
34.08 

1.0000 1.0000 

L18 22 MP-303 30.50 - 
34.08 

1.0000 1.0000 

L18 23 MP-303 30.50 - 
34.08 

1.0000 1.0000 

L18 24 MP-303 30.50 - 
34.08 

1.0000 1.0000 

L19 1 Safety Line 3/8 29.75 - 
30.00 

1.0000 1.0000 

L19 6 2" innerduct conduit 29.75 - 
30.00 

1.0000 1.0000 

L19 7 WR-VG86ST-BRD(3/4) 29.75 - 
30.00 

1.0000 1.0000 
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Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L19 11 LDF7-50A(1-5/8) 29.75 - 
30.00 

1.0000 1.0000 

L19 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

29.75 - 
30.00 

1.0000 1.0000 

L19 15 810921-001(7/8) 29.75 - 
30.00 

1.0000 1.0000 

L20 1 Safety Line 3/8 25.00 - 
29.75 

1.0000 1.0000 

L20 6 2" innerduct conduit 25.00 - 
29.75 

1.0000 1.0000 

L20 7 WR-VG86ST-BRD(3/4) 25.00 - 
29.75 

1.0000 1.0000 

L20 11 LDF7-50A(1-5/8) 25.00 - 
29.75 

1.0000 1.0000 

L20 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

25.00 - 
29.75 

1.0000 1.0000 

L20 15 810921-001(7/8) 25.00 - 
29.75 

1.0000 1.0000 

L20 30 CCI-SFP-045100 25.00 - 
26.50 

1.0000 1.0000 

L20 31 CCI-SFP-045100 25.00 - 
26.50 

1.0000 1.0000 

L20 32 CCI-SFP-045100 25.00 - 
26.50 

1.0000 1.0000 

L20 33 CCI-SFP-045100 25.00 - 
26.50 

1.0000 1.0000 

L21 1 Safety Line 3/8 24.75 - 
25.00 

1.0000 1.0000 

L21 6 2" innerduct conduit 24.75 - 
25.00 

1.0000 1.0000 

L21 7 WR-VG86ST-BRD(3/4) 24.75 - 
25.00 

1.0000 1.0000 

L21 11 LDF7-50A(1-5/8) 24.75 - 
25.00 

1.0000 1.0000 

L21 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

24.75 - 
25.00 

1.0000 1.0000 

L21 15 810921-001(7/8) 24.75 - 
25.00 

1.0000 1.0000 

L21 30 CCI-SFP-045100 24.75 - 
25.00 

1.0000 1.0000 

L21 31 CCI-SFP-045100 24.75 - 
25.00 

1.0000 1.0000 

L21 32 CCI-SFP-045100 24.75 - 
25.00 

1.0000 1.0000 

L21 33 CCI-SFP-045100 24.75 - 
25.00 

1.0000 1.0000 

L22 1 Safety Line 3/8 19.75 - 
24.75 

1.0000 1.0000 

L22 6 2" innerduct conduit 19.75 - 
24.75 

1.0000 1.0000 

L22 7 WR-VG86ST-BRD(3/4) 19.75 - 
24.75 

1.0000 1.0000 

L22 11 LDF7-50A(1-5/8) 19.75 - 
24.75 

1.0000 1.0000 

L22 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

19.75 - 
24.75 

1.0000 1.0000 

L22 15 810921-001(7/8) 19.75 - 
24.75 

1.0000 1.0000 

L22 26 MP-305 19.75 - 
21.00 

1.0000 1.0000 

L22 27 MP-305 19.75 - 
21.00 

1.0000 1.0000 

L22 28 MP-305 19.75 - 
21.00 

1.0000 1.0000 

L22 30 CCI-SFP-045100 19.75 - 1.0000 1.0000 
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Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

24.75 
L22 31 CCI-SFP-045100 19.75 - 

24.75 
1.0000 1.0000 

L22 32 CCI-SFP-045100 19.75 - 
24.75 

1.0000 1.0000 

L22 33 CCI-SFP-045100 19.75 - 
24.75 

1.0000 1.0000 

L23 1 Safety Line 3/8 18.58 - 
19.75 

1.0000 1.0000 

L23 6 2" innerduct conduit 18.58 - 
19.75 

1.0000 1.0000 

L23 7 WR-VG86ST-BRD(3/4) 18.58 - 
19.75 

1.0000 1.0000 

L23 11 LDF7-50A(1-5/8) 18.58 - 
19.75 

1.0000 1.0000 

L23 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

18.58 - 
19.75 

1.0000 1.0000 

L23 15 810921-001(7/8) 18.58 - 
19.75 

1.0000 1.0000 

L23 26 MP-305 18.58 - 
19.75 

1.0000 1.0000 

L23 27 MP-305 18.58 - 
19.75 

1.0000 1.0000 

L23 28 MP-305 18.58 - 
19.75 

1.0000 1.0000 

L23 30 CCI-SFP-045100 18.58 - 
19.75 

1.0000 1.0000 

L23 31 CCI-SFP-045100 18.58 - 
19.75 

1.0000 1.0000 

L23 32 CCI-SFP-045100 18.58 - 
19.75 

1.0000 1.0000 

L23 33 CCI-SFP-045100 18.58 - 
19.75 

1.0000 1.0000 

L24 1 Safety Line 3/8 18.33 - 
18.58 

1.0000 1.0000 

L24 6 2" innerduct conduit 18.33 - 
18.58 

1.0000 1.0000 

L24 7 WR-VG86ST-BRD(3/4) 18.33 - 
18.58 

1.0000 1.0000 

L24 11 LDF7-50A(1-5/8) 18.33 - 
18.58 

1.0000 1.0000 

L24 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

18.33 - 
18.58 

1.0000 1.0000 

L24 15 810921-001(7/8) 18.33 - 
18.58 

1.0000 1.0000 

L24 26 MP-305 18.33 - 
18.58 

1.0000 1.0000 

L24 27 MP-305 18.33 - 
18.58 

1.0000 1.0000 

L24 28 MP-305 18.33 - 
18.58 

1.0000 1.0000 

L24 30 CCI-SFP-045100 18.33 - 
18.58 

1.0000 1.0000 

L24 31 CCI-SFP-045100 18.33 - 
18.58 

1.0000 1.0000 

L24 32 CCI-SFP-045100 18.33 - 
18.58 

1.0000 1.0000 

L24 33 CCI-SFP-045100 18.33 - 
18.58 

1.0000 1.0000 

L25 1 Safety Line 3/8 13.33 - 
18.33 

1.0000 1.0000 

L25 6 2" innerduct conduit 13.33 - 
18.33 

1.0000 1.0000 

L25 7 WR-VG86ST-BRD(3/4) 13.33 - 
18.33 

1.0000 1.0000 

L25 11 LDF7-50A(1-5/8) 13.33 - 
18.33 

1.0000 1.0000 
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Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L25 14 MLE HYBRID 
9POWER/18FIBER RL 

2(1-5/8) 

13.33 - 
18.33 

1.0000 1.0000 

L25 15 810921-001(7/8) 13.33 - 
18.33 

1.0000 1.0000 

L25 26 MP-305 13.33 - 
18.33 

1.0000 1.0000 

L25 27 MP-305 13.33 - 
18.33 

1.0000 1.0000 

L25 28 MP-305 13.33 - 
18.33 

1.0000 1.0000 

L25 30 CCI-SFP-045100 13.33 - 
18.33 

1.0000 1.0000 

L25 31 CCI-SFP-045100 13.33 - 
18.33 

1.0000 1.0000 

L25 32 CCI-SFP-045100 13.33 - 
18.33 

1.0000 1.0000 

L25 33 CCI-SFP-045100 13.33 - 
18.33 

1.0000 1.0000 

L26 1 Safety Line 3/8 8.42 - 13.33 1.0000 1.0000 
L26 6 2" innerduct conduit 8.42 - 13.33 1.0000 1.0000 
L26 7 WR-VG86ST-BRD(3/4) 8.42 - 13.33 1.0000 1.0000 
L26 11 LDF7-50A(1-5/8) 8.42 - 13.33 1.0000 1.0000 
L26 14 MLE HYBRID 

9POWER/18FIBER RL 
2(1-5/8) 

8.42 - 13.33 1.0000 1.0000 

L26 15 810921-001(7/8) 8.42 - 13.33 1.0000 1.0000 
L26 17 MP-305 8.42 - 10.50 1.0000 1.0000 
L26 18 MP-305 8.42 - 10.50 1.0000 1.0000 
L26 19 MP-305 8.42 - 10.50 1.0000 1.0000 
L26 20 MP-305 8.42 - 10.50 1.0000 1.0000 
L26 26 MP-305 8.42 - 13.33 1.0000 1.0000 
L26 27 MP-305 8.42 - 13.33 1.0000 1.0000 
L26 28 MP-305 8.42 - 13.33 1.0000 1.0000 
L26 30 CCI-SFP-045100 8.42 - 13.33 1.0000 1.0000 
L26 31 CCI-SFP-045100 8.42 - 13.33 1.0000 1.0000 
L26 32 CCI-SFP-045100 8.42 - 13.33 1.0000 1.0000 
L26 33 CCI-SFP-045100 8.42 - 13.33 1.0000 1.0000 
L27 1 Safety Line 3/8 8.07 - 8.42 1.0000 1.0000 
L27 6 2" innerduct conduit 8.07 - 8.42 1.0000 1.0000 
L27 7 WR-VG86ST-BRD(3/4) 8.07 - 8.42 1.0000 1.0000 
L27 11 LDF7-50A(1-5/8) 8.07 - 8.42 1.0000 1.0000 
L27 14 MLE HYBRID 

9POWER/18FIBER RL 
2(1-5/8) 

8.07 - 8.42 1.0000 1.0000 

L27 15 810921-001(7/8) 8.07 - 8.42 1.0000 1.0000 
L27 17 MP-305 8.07 - 8.42 1.0000 1.0000 
L27 18 MP-305 8.07 - 8.42 1.0000 1.0000 
L27 19 MP-305 8.07 - 8.42 1.0000 1.0000 
L27 20 MP-305 8.07 - 8.42 1.0000 1.0000 
L27 26 MP-305 8.07 - 8.42 1.0000 1.0000 
L27 27 MP-305 8.07 - 8.42 1.0000 1.0000 
L27 28 MP-305 8.07 - 8.42 1.0000 1.0000 
L27 30 CCI-SFP-045100 8.07 - 8.42 1.0000 1.0000 
L27 31 CCI-SFP-045100 8.07 - 8.42 1.0000 1.0000 
L27 32 CCI-SFP-045100 8.07 - 8.42 1.0000 1.0000 
L27 33 CCI-SFP-045100 8.07 - 8.42 1.0000 1.0000 
L28 1 Safety Line 3/8 8.00 - 8.07 1.0000 1.0000 
L28 6 2" innerduct conduit 7.83 - 8.07 1.0000 1.0000 
L28 7 WR-VG86ST-BRD(3/4) 7.83 - 8.07 1.0000 1.0000 
L28 11 LDF7-50A(1-5/8) 7.83 - 8.07 1.0000 1.0000 
L28 14 MLE HYBRID 

9POWER/18FIBER RL 
2(1-5/8) 

7.83 - 8.07 1.0000 1.0000 

L28 15 810921-001(7/8) 7.83 - 8.07 1.0000 1.0000 
L28 17 MP-305 7.83 - 8.07 1.0000 1.0000 
L28 18 MP-305 7.83 - 8.07 1.0000 1.0000 
L28 19 MP-305 7.83 - 8.07 1.0000 1.0000 
L28 20 MP-305 7.83 - 8.07 1.0000 1.0000 
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Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L28 26 MP-305 7.83 - 8.07 1.0000 1.0000 
L28 27 MP-305 7.83 - 8.07 1.0000 1.0000 
L28 28 MP-305 7.83 - 8.07 1.0000 1.0000 
L28 30 CCI-SFP-045100 7.83 - 8.07 1.0000 1.0000 
L28 31 CCI-SFP-045100 7.83 - 8.07 1.0000 1.0000 
L28 32 CCI-SFP-045100 7.83 - 8.07 1.0000 1.0000 
L28 33 CCI-SFP-045100 7.83 - 8.07 1.0000 1.0000 
L29 6 2" innerduct conduit 6.00 - 7.83 1.0000 1.0000 
L29 7 WR-VG86ST-BRD(3/4) 6.00 - 7.83 1.0000 1.0000 
L29 11 LDF7-50A(1-5/8) 6.00 - 7.83 1.0000 1.0000 
L29 14 MLE HYBRID 

9POWER/18FIBER RL 
2(1-5/8) 

6.00 - 7.83 1.0000 1.0000 

L29 15 810921-001(7/8) 6.00 - 7.83 1.0000 1.0000 
L29 17 MP-305 6.00 - 7.83 1.0000 1.0000 
L29 18 MP-305 6.00 - 7.83 1.0000 1.0000 
L29 19 MP-305 6.00 - 7.83 1.0000 1.0000 
L29 20 MP-305 6.00 - 7.83 1.0000 1.0000 
L29 26 MP-305 6.00 - 7.83 1.0000 1.0000 
L29 27 MP-305 6.00 - 7.83 1.0000 1.0000 
L29 28 MP-305 6.00 - 7.83 1.0000 1.0000 
L29 30 CCI-SFP-045100 6.00 - 7.83 1.0000 1.0000 
L29 31 CCI-SFP-045100 6.00 - 7.83 1.0000 1.0000 
L29 32 CCI-SFP-045100 6.00 - 7.83 1.0000 1.0000 
L29 33 CCI-SFP-045100 6.00 - 7.83 1.0000 1.0000 
L30 14 MLE HYBRID 

9POWER/18FIBER RL 
2(1-5/8) 

5.75 - 6.00 1.0000 1.0000 

L30 15 810921-001(7/8) 5.75 - 6.00 1.0000 1.0000 
L30 17 MP-305 5.75 - 6.00 1.0000 1.0000 
L30 18 MP-305 5.75 - 6.00 1.0000 1.0000 
L30 19 MP-305 5.75 - 6.00 1.0000 1.0000 
L30 20 MP-305 5.75 - 6.00 1.0000 1.0000 
L30 30 CCI-SFP-045100 5.75 - 6.00 1.0000 1.0000 
L30 31 CCI-SFP-045100 5.75 - 6.00 1.0000 1.0000 
L30 32 CCI-SFP-045100 5.75 - 6.00 1.0000 1.0000 
L30 33 CCI-SFP-045100 5.75 - 6.00 1.0000 1.0000 
L31 14 MLE HYBRID 

9POWER/18FIBER RL 
2(1-5/8) 

2.00 - 5.75 1.0000 1.0000 

L31 15 810921-001(7/8) 2.00 - 5.75 1.0000 1.0000 
L31 17 MP-305 2.00 - 5.75 1.0000 1.0000 
L31 18 MP-305 2.00 - 5.75 1.0000 1.0000 
L31 19 MP-305 2.00 - 5.75 1.0000 1.0000 
L31 20 MP-305 2.00 - 5.75 1.0000 1.0000 
L31 30 CCI-SFP-045100 4.50 - 5.75 1.0000 1.0000 
L31 31 CCI-SFP-045100 4.50 - 5.75 1.0000 1.0000 
L31 32 CCI-SFP-045100 4.50 - 5.75 1.0000 1.0000 
L31 33 CCI-SFP-045100 4.50 - 5.75 1.0000 1.0000 
L32 14 MLE HYBRID 

9POWER/18FIBER RL 
2(1-5/8) 

1.75 - 2.00 1.0000 1.0000 

L32 15 810921-001(7/8) 1.75 - 2.00 1.0000 1.0000 
L32 17 MP-305 1.75 - 2.00 1.0000 1.0000 
L32 18 MP-305 1.75 - 2.00 1.0000 1.0000 
L32 19 MP-305 1.75 - 2.00 1.0000 1.0000 
L32 20 MP-305 1.75 - 2.00 1.0000 1.0000 
L33 14 MLE HYBRID 

9POWER/18FIBER RL 
2(1-5/8) 

0.00 - 1.75 1.0000 1.0000 

L33 15 810921-001(7/8) 0.00 - 1.75 1.0000 1.0000 
L33 17 MP-305 0.50 - 1.75 1.0000 1.0000 
L33 18 MP-305 0.50 - 1.75 1.0000 1.0000 
L33 19 MP-305 0.50 - 1.75 1.0000 1.0000 
L33 20 MP-305 0.50 - 1.75 1.0000 1.0000 
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   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 
 
 

K 

T-Arm Mount [TA 702-3] C None   0.0000 107.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.64 
6.55 
7.46 

5.64 
6.55 
7.46 

0.34 
0.43 
0.52 

APXVTM14-C-120 w/ 
Mount Pipe 

A From Face 3.00 
-2.50 
1.00 

20.0000 107.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.58 
7.03 
7.47 

4.96 
5.75 
6.47 

0.08 
0.13 
0.19 

APXVTM14-C-120 w/ 
Mount Pipe 

B From Face 3.00 
-2.50 
1.00 

40.0000 107.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.58 
7.03 
7.47 

4.96 
5.75 
6.47 

0.08 
0.13 
0.19 

APXVTM14-C-120 w/ 
Mount Pipe 

C From Face 3.00 
-2.50 
1.00 

50.0000 107.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.58 
7.03 
7.47 

4.96 
5.75 
6.47 

0.08 
0.13 
0.19 

APXVSPP18-C-A20 w/ 
Mount Pipe 

A From Face 3.00 
2.50 
1.00 

20.0000 107.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.26 
8.82 
9.35 

6.95 
8.13 
9.02 

0.08 
0.15 
0.23 

APXVSPP18-C-A20 w/ 
Mount Pipe 

B From Face 3.00 
2.50 
1.00 

40.0000 107.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.26 
8.82 
9.35 

6.95 
8.13 
9.02 

0.08 
0.15 
0.23 

APXVSPP18-C-A20 w/ 
Mount Pipe 

C From Face 3.00 
2.50 
1.00 

50.0000 107.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.26 
8.82 
9.35 

6.95 
8.13 
9.02 

0.08 
0.15 
0.23 

TD-RRH8x20-25 A From Face 3.00 
0.00 
1.00 

0.0000 107.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.05 
4.30 
4.56 

1.53 
1.71 
1.90 

0.07 
0.10 
0.13 

TD-RRH8x20-25 B From Face 3.00 
0.00 
1.00 

0.0000 107.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.05 
4.30 
4.56 

1.53 
1.71 
1.90 

0.07 
0.10 
0.13 

TD-RRH8x20-25 C From Face 3.00 
0.00 
1.00 

0.0000 107.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.05 
4.30 
4.56 

1.53 
1.71 
1.90 

0.07 
0.10 
0.13 

***                   
Side Arm Mount [SO 102-

3] 
C None   0.0000 105.00 No Ice 

1/2'' 
Ice 

1'' Ice 

3.00 
3.48 
3.96 

3.00 
3.48 
3.96 

0.08 
0.11 
0.14 

(3) 5' x 2'' Pipe Mount A From Face 1.00 
0.00 
0.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.00 
1.39 
1.70 

1.00 
1.39 
1.70 

0.03 
0.04 
0.05 

(3) 5' x 2'' Pipe Mount B From Face 1.00 
0.00 
0.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.00 
1.39 
1.70 

1.00 
1.39 
1.70 

0.03 
0.04 
0.05 

(3) 5' x 2'' Pipe Mount C From Face 1.00 
0.00 
0.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.00 
1.39 
1.70 

1.00 
1.39 
1.70 

0.03 
0.04 
0.05 

IBC1900BB-1 A From Face 2.00 
0.00 
2.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1.13 
1.27 
1.43 

0.53 
0.65 
0.77 

0.02 
0.03 
0.04 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 
 
 

K 

1'' Ice 
IBC1900BB-1 B From Face 2.00 

0.00 
2.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.13 
1.27 
1.43 

0.53 
0.65 
0.77 

0.02 
0.03 
0.04 

IBC1900BB-1 C From Face 2.00 
0.00 
2.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.13 
1.27 
1.43 

0.53 
0.65 
0.77 

0.02 
0.03 
0.04 

800MHz 2X50W RRH 
W/FILTER 

A From Face 2.00 
0.00 
3.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.06 
2.24 
2.43 

1.93 
2.11 
2.29 

0.06 
0.09 
0.11 

800MHz 2X50W RRH 
W/FILTER 

B From Face 2.00 
0.00 
3.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.06 
2.24 
2.43 

1.93 
2.11 
2.29 

0.06 
0.09 
0.11 

800MHz 2X50W RRH 
W/FILTER 

C From Face 2.00 
0.00 
3.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.06 
2.24 
2.43 

1.93 
2.11 
2.29 

0.06 
0.09 
0.11 

IBC1900HG-2A A From Face 2.00 
0.00 
2.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.97 
1.09 
1.22 

0.46 
0.56 
0.66 

0.02 
0.03 
0.04 

IBC1900HG-2A B From Face 2.00 
0.00 
2.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.97 
1.09 
1.22 

0.46 
0.56 
0.66 

0.02 
0.03 
0.04 

IBC1900HG-2A C From Face 2.00 
0.00 
2.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.97 
1.09 
1.22 

0.46 
0.56 
0.66 

0.02 
0.03 
0.04 

PCS 1900MHz 4x45W-
65MHz 

A From Face 2.00 
0.00 
3.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.32 
2.53 
2.74 

2.24 
2.44 
2.65 

0.06 
0.08 
0.11 

PCS 1900MHz 4x45W-
65MHz 

B From Face 2.00 
0.00 
3.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.32 
2.53 
2.74 

2.24 
2.44 
2.65 

0.06 
0.08 
0.11 

PCS 1900MHz 4x45W-
65MHz 

C From Face 2.00 
0.00 
3.00 

0.0000 105.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.32 
2.53 
2.74 

2.24 
2.44 
2.65 

0.06 
0.08 
0.11 

***                   
Platform Mount [LP 502-1] C None   0.0000 89.00 No Ice 

1/2'' 
Ice 

1'' Ice 

32.35 
45.67 
58.99 

32.35 
45.67 
58.99 

0.93 
1.19 
1.46 

6' x 2'' Mount Pipe A From Face 4.00 
-2.00 
0.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

6' x 2'' Mount Pipe B From Face 4.00 
-2.00 
0.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

6' x 2'' Mount Pipe C From Face 4.00 
-2.00 
0.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

HPA-65R-BUU-H6 w/ 
Mount Pipe 

A From Face 4.00 
-6.00 
1.00 

30.0000 89.00 No Ice 
1/2'' 
Ice 

9.90 
10.47 
11.01 

8.11 
9.30 

10.21 

0.08 
0.16 
0.25 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 
 
 

K 

1'' Ice 
HPA-65R-BUU-H6 w/ 

Mount Pipe 
B From Face 4.00 

-6.00 
1.00 

30.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

9.90 
10.47 
11.01 

8.11 
9.30 

10.21 

0.08 
0.16 
0.25 

HPA-65R-BUU-H6 w/ 
Mount Pipe 

C From Face 4.00 
-6.00 
1.00 

20.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

9.90 
10.47 
11.01 

8.11 
9.30 

10.21 

0.08 
0.16 
0.25 

QS66512-2 w/ Mount Pipe A From Face 4.00 
2.00 
1.00 

30.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.37 
8.93 
9.46 

8.46 
9.66 

10.55 

0.14 
0.21 
0.30 

QS66512-2 w/ Mount Pipe B From Face 4.00 
2.00 
1.00 

30.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.37 
8.93 
9.46 

8.46 
9.66 

10.55 

0.14 
0.21 
0.30 

QS66512-2 w/ Mount Pipe C From Face 4.00 
2.00 
1.00 

20.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.37 
8.93 
9.46 

8.46 
9.66 

10.55 

0.14 
0.21 
0.30 

7750.00 w/ Mount Pipe A From Face 4.00 
6.00 
1.00 

30.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.75 
6.18 
6.61 

4.25 
5.01 
5.71 

0.06 
0.10 
0.16 

7750.00 w/ Mount Pipe B From Face 4.00 
6.00 
1.00 

30.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.75 
6.18 
6.61 

4.25 
5.01 
5.71 

0.06 
0.10 
0.16 

7750.00 w/ Mount Pipe C From Face 4.00 
6.00 
1.00 

20.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.75 
6.18 
6.61 

4.25 
5.01 
5.71 

0.06 
0.10 
0.16 

RRUS 32 B66 A From Face 4.00 
0.00 
1.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.74 
2.96 
3.19 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

RRUS 32 B66 B From Face 4.00 
0.00 
1.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.74 
2.96 
3.19 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

RRUS 32 B66 C From Face 4.00 
0.00 
1.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.74 
2.96 
3.19 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

DC6-48-60-18-8F A From Face 1.00 
0.00 
1.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.92 
1.46 
1.64 

0.92 
1.46 
1.64 

0.02 
0.04 
0.06 

RRUS 32 B2 A From Face 4.00 
0.00 
1.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.73 
2.95 
3.18 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

(2) RRUS 32 B2 B From Face 4.00 
0.00 
1.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.73 
2.95 
3.18 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

(2) RRUS 32 B2 C From Face 4.00 
0.00 
1.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.73 
2.95 
3.18 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

RRUS 32 A From Face 4.00 
0.00 
1.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.86 
3.08 
3.32 

1.78 
1.97 
2.17 

0.06 
0.08 
0.10 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 
 
 

K 

RRUS 32 B From Face 4.00 
0.00 
1.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.86 
3.08 
3.32 

1.78 
1.97 
2.17 

0.06 
0.08 
0.10 

RRUS 32 C From Face 4.00 
0.00 
1.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.86 
3.08 
3.32 

1.78 
1.97 
2.17 

0.06 
0.08 
0.10 

RRUS-11 A From Face 4.00 
0.00 
1.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.78 
2.99 
3.21 

1.19 
1.33 
1.49 

0.05 
0.07 
0.09 

DC6-48-60-18-8F A From Face 1.00 
0.00 
1.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.92 
1.46 
1.64 

0.92 
1.46 
1.64 

0.02 
0.04 
0.06 

(2) LGP21903 A From Face 4.00 
0.00 
0.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.23 
0.29 
0.36 

0.16 
0.21 
0.28 

0.01 
0.01 
0.02 

(2) LGP21903 B From Face 4.00 
0.00 
0.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.23 
0.29 
0.36 

0.16 
0.21 
0.28 

0.01 
0.01 
0.02 

(2) LGP21903 C From Face 4.00 
0.00 
0.00 

0.0000 89.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.23 
0.29 
0.36 

0.16 
0.21 
0.28 

0.01 
0.01 
0.02 

***                   
Platform Mount [LP 304-1] C None   0.0000 74.00 No Ice 

1/2'' 
Ice 

1'' Ice 

17.46 
22.44 
27.42 

17.46 
22.44 
27.42 

1.35 
1.62 
1.90 

ERICSSON AIR 21 B2A 
B4P w/ Mount Pipe 

A From Face 4.00 
-6.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.33 
6.78 
7.21 

5.64 
6.43 
7.13 

0.11 
0.17 
0.23 

ERICSSON AIR 21 B2A 
B4P w/ Mount Pipe 

B From Face 4.00 
-6.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.33 
6.78 
7.21 

5.64 
6.43 
7.13 

0.11 
0.17 
0.23 

ERICSSON AIR 21 B2A 
B4P w/ Mount Pipe 

C From Face 4.00 
-6.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.33 
6.78 
7.21 

5.64 
6.43 
7.13 

0.11 
0.17 
0.23 

LNX-6515DS-A1M w/ 
Mount Pipe 

A From Face 4.00 
0.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

11.68 
12.40 
13.14 

9.84 
11.37 
12.91 

0.08 
0.17 
0.27 

LNX-6515DS-A1M w/ 
Mount Pipe 

B From Face 4.00 
0.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

11.68 
12.40 
13.14 

9.84 
11.37 
12.91 

0.08 
0.17 
0.27 

LNX-6515DS-A1M w/ 
Mount Pipe 

C From Face 4.00 
0.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

11.68 
12.40 
13.14 

9.84 
11.37 
12.91 

0.08 
0.17 
0.27 

AIR 32 B2a/B66Aa w/ 
Mount Pipe 

A From Face 4.00 
6.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 

AIR 32 B2a/B66Aa w/ 
Mount Pipe 

B From Face 4.00 
6.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 
 
 

K 

AIR 32 B2a/B66Aa w/ 
Mount Pipe 

C From Face 4.00 
6.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 

KRY 112 144/1 A From Face 4.00 
0.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.35 
0.43 
0.51 

0.17 
0.23 
0.30 

0.01 
0.01 
0.02 

KRY 112 144/1 B From Face 4.00 
0.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.35 
0.43 
0.51 

0.17 
0.23 
0.30 

0.01 
0.01 
0.02 

KRY 112 144/1 C From Face 4.00 
0.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.35 
0.43 
0.51 

0.17 
0.23 
0.30 

0.01 
0.01 
0.02 

RRUS 11 B12 A From Face 4.00 
0.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.83 
3.04 
3.26 

1.18 
1.33 
1.48 

0.05 
0.07 
0.10 

RRUS 11 B12 B From Face 4.00 
0.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.83 
3.04 
3.26 

1.18 
1.33 
1.48 

0.05 
0.07 
0.10 

RRUS 11 B12 C From Face 4.00 
0.00 
2.00 

0.0000 74.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.83 
3.04 
3.26 

1.18 
1.33 
1.48 

0.05 
0.07 
0.10 

*                   
***MOD 2012***                   

Bridge Stiffener 72'' x 1.25'' 
x 11'' 

A From Face 0.00 
0.00 
0.00 

0.0000 30.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.25 
2.28 
3.34 

7.91 
8.49 
9.09 

0.27 
0.32 
0.36 

Bridge Stiffener 72'' x 1.25'' 
x 11'' 

B From Face 0.00 
0.00 
0.00 

0.0000 30.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.25 
2.28 
3.34 

7.91 
8.49 
9.09 

0.27 
0.32 
0.36 

Bridge Stiffener 72'' x 1.25'' 
x 11'' 

C From Face 0.00 
0.00 
0.00 

0.0000 30.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.25 
2.28 
3.34 

7.91 
8.49 
9.09 

0.27 
0.32 
0.36 

***MOD 2017***                   
Jump Plate 116'' x 6'' x 1'' A From Face 0.00 

0.00 
0.00 

0.0000 30.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.75 
10.30 
11.87 

7.79 
8.74 
9.70 

1.24 
1.31 
1.36 

Jump Plate 116'' x 6'' x 1'' B From Face 0.00 
0.00 
0.00 

0.0000 30.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.75 
10.30 
11.87 

7.79 
8.74 
9.70 

1.24 
1.31 
1.36 

Jump Plate 116'' x 6'' x 1'' C From Face 0.00 
0.00 
0.00 

0.0000 30.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.75 
10.30 
11.87 

7.79 
8.74 
9.70 

1.24 
1.31 
1.36 

 
 
 
 

 Load Combinations    
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Comb. 
No. 

Description 

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice 
3 0.9 Dead+1.6 Wind 0 deg - No Ice 
4 1.2 Dead+1.6 Wind 30 deg - No Ice 
5 0.9 Dead+1.6 Wind 30 deg - No Ice 
6 1.2 Dead+1.6 Wind 60 deg - No Ice 
7 0.9 Dead+1.6 Wind 60 deg - No Ice 
8 1.2 Dead+1.6 Wind 90 deg - No Ice 
9 0.9 Dead+1.6 Wind 90 deg - No Ice 
10 1.2 Dead+1.6 Wind 120 deg - No Ice 
11 0.9 Dead+1.6 Wind 120 deg - No Ice 
12 1.2 Dead+1.6 Wind 150 deg - No Ice 
13 0.9 Dead+1.6 Wind 150 deg - No Ice 
14 1.2 Dead+1.6 Wind 180 deg - No Ice 
15 0.9 Dead+1.6 Wind 180 deg - No Ice 
16 1.2 Dead+1.6 Wind 210 deg - No Ice 
17 0.9 Dead+1.6 Wind 210 deg - No Ice 
18 1.2 Dead+1.6 Wind 240 deg - No Ice 
19 0.9 Dead+1.6 Wind 240 deg - No Ice 
20 1.2 Dead+1.6 Wind 270 deg - No Ice 
21 0.9 Dead+1.6 Wind 270 deg - No Ice 
22 1.2 Dead+1.6 Wind 300 deg - No Ice 
23 0.9 Dead+1.6 Wind 300 deg - No Ice 
24 1.2 Dead+1.6 Wind 330 deg - No Ice 
25 0.9 Dead+1.6 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 

 
 

  Maximum Member Forces   
 
Sectio

n 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

L1 110 - 105 Pole Max Tension 21 0.00 -0.00 -0.00 
      Max. Compression 26 -4.99 0.00 0.04 
      Max. Mx 20 -1.39 8.46 0.08 
      Max. My 2 -1.40 0.09 8.08 
      Max. Vy 20 -3.01 8.46 0.08 
      Max. Vx 14 2.88 -0.06 -8.07 
      Max. Torque 4     -0.21 

L2 105 - 100 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -8.64 0.00 0.06 
      Max. Mx 20 -2.66 32.95 0.20 
      Max. My 2 -2.67 0.21 31.90 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

      Max. Vy 20 -4.67 32.95 0.20 
      Max. Vx 14 4.54 -0.18 -31.90 
      Max. Torque 4     -0.21 

L3 100 - 95 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -9.43 0.00 0.09 
      Max. Mx 20 -3.04 57.13 0.32 
      Max. My 2 -3.06 0.33 55.42 
      Max. Vy 20 -5.00 57.13 0.32 
      Max. Vx 14 4.87 -0.30 -55.42 
      Max. Torque 4     -0.21 

L4 95 - 90 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -10.23 0.00 0.12 
      Max. Mx 20 -3.42 82.96 0.45 
      Max. My 2 -3.44 0.45 80.59 
      Max. Vy 20 -5.33 82.96 0.45 
      Max. Vx 14 5.20 -0.42 -80.59 
      Max. Torque 4     -0.21 

L5 90 - 85 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -21.07 0.29 0.20 
      Max. Mx 20 -6.68 137.74 0.71 
      Max. My 2 -6.70 0.75 134.77 
      Max. Vy 20 -11.52 137.74 0.71 
      Max. Vx 14 11.41 -0.60 -134.71 
      Max. Torque 4     -0.21 

L6 85 - 80 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -22.31 0.17 0.01 
      Max. Mx 20 -7.34 196.16 0.93 
      Max. My 2 -7.37 0.98 192.60 
      Max. Vy 20 -11.85 196.16 0.93 
      Max. Vx 14 11.74 -0.86 -192.59 
      Max. Torque 15     0.07 

L7 80 - 75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -23.56 0.04 -0.18 
      Max. Mx 20 -8.02 256.18 1.14 
      Max. My 14 -8.04 -1.12 -252.08 
      Max. Vy 20 -12.17 256.18 1.14 
      Max. Vx 14 12.05 -1.12 -252.08 
      Max. Torque 15     0.07 

L8 75 - 70 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -32.97 -0.00 -0.51 
      Max. Mx 20 -11.52 339.62 1.35 
      Max. My 14 -11.55 -1.37 -334.90 
      Max. Vy 20 -16.47 339.62 1.35 
      Max. Vx 14 16.33 -1.37 -334.90 
      Max. Torque 15     0.07 

L9 70 - 65 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -34.39 -0.03 -0.87 
      Max. Mx 20 -12.27 422.73 1.54 
      Max. My 14 -12.30 -1.62 -417.23 
      Max. Vy 20 -16.78 422.73 1.54 
      Max. Vx 14 16.60 -1.62 -417.23 
      Max. Torque 15     0.07 

L10 65 - 60 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -35.80 -0.06 -1.23 
      Max. Mx 20 -13.04 507.31 1.74 
      Max. My 14 -13.07 -1.86 -500.84 
      Max. Vy 20 -17.06 507.31 1.74 
      Max. Vx 14 16.84 -1.86 -500.84 
      Max. Torque 15     0.07 

L11 60 - 55 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -37.42 -0.09 -1.66 
      Max. Mx 20 -13.92 593.48 1.92 
      Max. My 14 -13.95 -2.11 -585.91 
      Max. Vy 20 -17.42 593.48 1.92 
      Max. Vx 14 17.18 -2.11 -585.91 
      Max. Torque 15     0.07 

L12 55 - 50 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -39.04 -0.12 -2.09 
      Max. Mx 20 -14.81 681.37 2.11 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

      Max. My 14 -14.84 -2.36 -672.62 
      Max. Vy 20 -17.75 681.37 2.11 
      Max. Vx 14 17.49 -2.36 -672.62 
      Max. Torque 15     0.07 

L13 50 - 45 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -40.65 -0.15 -2.51 
      Max. Mx 20 -15.72 770.87 2.29 
      Max. My 14 -15.74 -2.60 -760.87 
      Max. Vy 20 -18.06 770.87 2.29 
      Max. Vx 14 17.79 -2.60 -760.87 
      Max. Torque 15     0.07 

L14 45 - 40 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -42.26 -0.18 -2.92 
      Max. Mx 20 -16.63 861.87 2.47 
      Max. My 14 -16.66 -2.85 -850.52 
      Max. Vy 20 -18.35 861.87 2.47 
      Max. Vx 14 18.06 -2.85 -850.52 
      Max. Torque 15     0.07 

L15 40 - 39.3333 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -42.51 -0.18 -2.98 
      Max. Mx 20 -16.76 874.11 2.50 
      Max. My 14 -16.78 -2.88 -862.57 
      Max. Vy 20 -18.39 874.11 2.50 
      Max. Vx 14 18.09 -2.88 -862.57 
      Max. Torque 15     0.07 

L16 39.3333 - 
39.0833 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -42.60 -0.18 -3.00 
      Max. Mx 20 -16.82 878.71 2.51 
      Max. My 14 -16.84 -2.90 -867.10 
      Max. Vy 20 -18.40 878.71 2.51 
      Max. Vx 14 18.10 -2.90 -867.10 
      Max. Torque 15     0.07 

L17 39.0833 - 
34.0833 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -44.59 -0.21 -3.40 
      Max. Mx 20 -17.90 971.55 2.69 
      Max. My 14 -17.93 -3.14 -958.33 
      Max. Vy 20 -18.74 971.55 2.69 
      Max. Vx 14 18.37 -3.14 -958.33 
      Max. Torque 15     0.07 

L18 34.0833 - 30 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -46.17 -0.23 -3.72 
      Max. Mx 20 -18.80 1048.53 2.83 
      Max. My 14 -18.82 -3.34 -1033.77 
      Max. Vy 20 -18.98 1048.53 2.83 
      Max. Vx 14 18.57 -3.34 -1033.77 
      Max. Torque 15     0.07 

L19 30 - 29.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -52.96 -0.24 -3.75 
      Max. Mx 20 -24.25 1053.70 2.84 
      Max. My 14 -24.28 -3.35 -1038.84 
      Max. Vy 20 -20.68 1053.70 2.84 
      Max. Vx 14 20.26 -3.35 -1038.84 
      Max. Torque 15     0.07 

L20 29.75 - 25 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -54.75 -0.26 -4.13 
      Max. Mx 20 -25.36 1152.39 3.02 
      Max. My 14 -25.38 -3.58 -1135.55 
      Max. Vy 20 -20.90 1152.39 3.02 
      Max. Vx 14 20.45 -3.58 -1135.55 
      Max. Torque 15     0.07 

L21 25 - 24.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -54.87 -0.26 -4.15 
      Max. Mx 20 -25.45 1157.62 3.03 
      Max. My 14 -25.47 -3.60 -1140.66 
      Max. Vy 20 -20.90 1157.62 3.03 
      Max. Vx 14 20.45 -3.60 -1140.66 
      Max. Torque 15     0.07 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

L22 24.75 - 
19.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -57.34 -0.29 -4.60 
      Max. Mx 20 -26.97 1263.55 3.21 
      Max. My 14 -27.00 -3.84 -1243.37 
      Max. Vy 20 -21.49 1263.55 3.21 
      Max. Vx 14 20.63 -3.84 -1243.37 
      Max. Torque 15     0.07 

L23 19.75 - 
18.5833 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -57.96 -0.29 -4.70 
      Max. Mx 20 -27.33 1288.69 3.25 
      Max. My 14 -27.36 -3.89 -1267.46 
      Max. Vy 20 -21.63 1288.69 3.25 
      Max. Vx 14 20.67 -3.89 -1267.46 
      Max. Torque 9     -0.08 

L24 18.5833 - 
18.3333 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -58.11 -0.29 -4.72 
      Max. Mx 20 -27.44 1294.10 3.26 
      Max. My 14 -27.46 -3.91 -1272.62 
      Max. Vy 20 -21.65 1294.10 3.26 
      Max. Vx 14 20.66 -3.91 -1272.62 
      Max. Torque 9     -0.08 

L25 18.3333 - 
13.3333 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -61.06 -0.31 -5.15 
      Max. Mx 20 -29.31 1403.77 3.44 
      Max. My 14 -29.34 -4.15 -1376.35 
      Max. Vy 20 -22.23 1403.77 3.44 
      Max. Vx 14 20.82 -4.15 -1376.35 
      Max. Torque 9     -0.15 

L26 13.3333 - 
8.41667 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -64.04 -0.34 -5.60 
      Max. Mx 20 -31.17 1514.40 3.61 
      Max. My 14 -31.19 -4.38 -1479.01 
      Max. Vy 20 -22.80 1514.40 3.61 
      Max. Vx 14 20.94 -4.38 -1479.01 
      Max. Torque 9     -0.23 

L27 8.41667 - 
8.06667 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -64.27 -0.34 -5.63 
      Max. Mx 20 -31.32 1522.38 3.63 
      Max. My 14 -31.34 -4.40 -1486.34 
      Max. Vy 20 -22.83 1522.38 3.63 
      Max. Vx 14 20.94 -4.40 -1486.34 
      Max. Torque 9     -0.24 

L28 8.06667 - 
7.83333 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -64.42 -0.34 -5.65 
      Max. Mx 20 -31.42 1527.71 3.63 
      Max. My 14 -31.43 -4.41 -1491.23 
      Max. Vy 20 -22.86 1527.71 3.63 
      Max. Vx 14 20.94 -4.41 -1491.23 
      Max. Torque 9     -0.24 

L29 7.83333 - 6 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -65.60 -0.35 -5.84 
      Max. Mx 20 -32.13 1569.82 3.70 
      Max. My 14 -32.15 -4.50 -1529.68 
      Max. Vy 20 -23.11 1569.82 3.70 
      Max. Vx 14 21.01 -4.50 -1529.68 
      Max. Torque 9     -0.28 

L30 6 - 5.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -65.72 -0.34 -5.86 
      Max. Mx 20 -32.23 1575.59 3.71 
      Max. My 14 -32.24 -4.51 -1534.93 
      Max. Vy 20 -23.11 1575.59 3.71 
      Max. Vx 14 20.99 -4.51 -1534.93 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

      Max. Torque 9     -0.28 
L31 5.75 - 2 Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -67.37 -0.27 -6.05 
      Max. Mx 20 -33.39 1662.94 3.86 
      Max. My 14 -33.40 -4.67 -1613.81 
      Max. Vy 20 -23.49 1662.94 3.86 
      Max. Vx 14 21.09 -4.67 -1613.81 
      Max. Torque 9     -0.32 

L32 2 - 1.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -67.51 -0.27 -6.07 
      Max. Mx 20 -33.52 1668.81 3.87 
      Max. My 14 -33.52 -4.68 -1619.08 
      Max. Vy 20 -23.48 1668.81 3.87 
      Max. Vx 14 21.07 -4.68 -1619.08 
      Max. Torque 9     -0.32 

L33 1.75 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -68.45 -0.24 -6.13 
      Max. Mx 20 -34.29 1709.97 3.94 
      Max. My 14 -34.29 -4.76 -1656.01 
      Max. Vy 20 -23.56 1709.97 3.94 
      Max. Vx 14 21.14 -4.76 -1656.01 
      Max. Torque 9     -0.32 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 36 68.45 7.63 0.00 
  Max. Hx 21 25.73 23.54 0.05 
  Max. Hz 3 25.73 0.05 21.13 
  Max. Mx 2 1654.27 0.05 21.13 
  Max. Mz 8 1709.85 -23.54 -0.05 
  Max. Torsion 21 0.32 23.54 0.05 
  Min. Vert 11 25.73 -18.43 -10.61 
  Min. Hx 9 25.73 -23.54 -0.05 
  Min. Hz 15 25.73 -0.05 -21.13 
  Min. Mx 14 -1656.01 -0.05 -21.13 
  Min. Mz 20 -1709.97 23.54 0.05 
  Min. Torsion 9 -0.32 -23.54 -0.05 
      

 
 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
Dead Only 28.59 0.00 0.00 0.70 0.05 0.00 
1.2 Dead+1.6 Wind 0 deg - 
No Ice 

34.31 -0.05 -21.13 -1654.27 4.88 0.07 

0.9 Dead+1.6 Wind 0 deg - 
No Ice 

25.73 -0.05 -21.13 -1639.52 4.81 0.07 

1.2 Dead+1.6 Wind 30 deg - 
No Ice 

34.31 10.98 -18.97 -1440.58 -835.54 0.09 

0.9 Dead+1.6 Wind 30 deg - 
No Ice 

25.73 10.98 -18.97 -1427.83 -828.03 0.10 

1.2 Dead+1.6 Wind 60 deg - 
No Ice 

34.31 18.80 -10.77 -836.68 -1466.11 0.02 

0.9 Dead+1.6 Wind 60 deg - 
No Ice 

25.73 18.80 -10.77 -829.36 -1452.89 0.02 

1.2 Dead+1.6 Wind 90 deg - 
No Ice 

34.31 23.54 0.05 5.69 -1709.85 0.32 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
0.9 Dead+1.6 Wind 90 deg - 
No Ice 

25.73 23.54 0.05 5.42 -1694.61 0.32 

1.2 Dead+1.6 Wind 120 deg 
- No Ice 

34.31 18.43 10.61 833.25 -1447.50 -0.05 

0.9 Dead+1.6 Wind 120 deg 
- No Ice 

25.73 18.43 10.61 825.49 -1434.40 -0.05 

1.2 Dead+1.6 Wind 150 deg 
- No Ice 

34.31 10.80 18.56 1438.86 -839.10 -0.05 

0.9 Dead+1.6 Wind 150 deg 
- No Ice 

25.73 10.80 18.56 1425.64 -831.52 -0.06 

1.2 Dead+1.6 Wind 180 deg 
- No Ice 

34.31 0.05 21.13 1656.01 -4.76 -0.07 

0.9 Dead+1.6 Wind 180 deg 
- No Ice 

25.73 0.05 21.13 1640.81 -4.73 -0.07 

1.2 Dead+1.6 Wind 210 deg 
- No Ice 

34.31 -10.98 18.97 1442.33 835.66 -0.10 

0.9 Dead+1.6 Wind 210 deg 
- No Ice 

25.73 -10.98 18.97 1429.13 828.11 -0.10 

1.2 Dead+1.6 Wind 240 deg 
- No Ice 

34.31 -18.80 10.77 838.43 1466.23 -0.02 

0.9 Dead+1.6 Wind 240 deg 
- No Ice 

25.73 -18.80 10.77 830.66 1452.98 -0.02 

1.2 Dead+1.6 Wind 270 deg 
- No Ice 

34.31 -23.54 -0.05 -3.94 1709.97 -0.32 

0.9 Dead+1.6 Wind 270 deg 
- No Ice 

25.73 -23.54 -0.05 -4.12 1694.70 -0.32 

1.2 Dead+1.6 Wind 300 deg 
- No Ice 

34.31 -18.43 -10.61 -831.50 1447.62 0.05 

0.9 Dead+1.6 Wind 300 deg 
- No Ice 

25.73 -18.43 -10.61 -824.19 1434.49 0.05 

1.2 Dead+1.6 Wind 330 deg 
- No Ice 

34.31 -10.80 -18.56 -1437.11 839.22 0.06 

0.9 Dead+1.6 Wind 330 deg 
- No Ice 

25.73 -10.80 -18.56 -1424.34 831.61 0.06 

1.2 Dead+1.0 Ice+1.0 Temp 68.45 0.00 0.00 6.13 -0.24 0.00 
1.2 Dead+1.0 Wind 0 
deg+1.0 Ice+1.0 Temp 

68.45 -0.00 -6.65 -534.63 -0.26 -0.04 

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

68.45 3.67 -6.35 -490.92 -287.39 -0.02 

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

68.45 6.47 -3.73 -285.14 -505.09 -0.03 

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

68.45 7.63 0.00 6.20 -583.05 0.12 

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

68.45 6.22 3.59 286.76 -486.40 0.01 

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

68.45 3.42 5.93 477.55 -272.49 0.03 

1.2 Dead+1.0 Wind 180 
deg+1.0 Ice+1.0 Temp 

68.45 0.00 6.65 547.04 -0.24 0.04 

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

68.45 -3.67 6.35 503.33 286.89 0.02 

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

68.45 -6.47 3.73 297.56 504.59 0.03 

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

68.45 -7.63 -0.00 6.22 582.55 -0.12 

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

68.45 -6.22 -3.59 -274.35 485.91 -0.01 

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

68.45 -3.42 -5.93 -465.13 272.00 -0.03 

Dead+Wind 0 deg - Service 28.59 -0.01 -4.52 -351.64 1.07 0.02 
Dead+Wind 30 deg - Service 28.59 2.35 -4.06 -306.15 -177.85 0.01 
Dead+Wind 60 deg - Service 28.59 4.02 -2.31 -177.59 -312.10 0.00 
Dead+Wind 90 deg - Service 28.59 5.04 0.01 1.75 -364.01 -0.00 
Dead+Wind 120 deg - 
Service 

28.59 3.94 2.27 177.93 -308.13 -0.01 

Dead+Wind 150 deg - 
Service 

28.59 2.31 3.97 306.86 -178.60 -0.01 

Dead+Wind 180 deg - 
Service 

28.59 0.01 4.52 353.09 -0.98 -0.02 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
Dead+Wind 210 deg - 
Service 

28.59 -2.35 4.06 307.60 177.94 -0.01 

Dead+Wind 240 deg - 
Service 

28.59 -4.02 2.31 179.04 312.19 -0.01 

Dead+Wind 270 deg - 
Service 

28.59 -5.04 -0.01 -0.30 364.11 0.00 

Dead+Wind 300 deg - 
Service 

28.59 -3.94 -2.27 -176.48 308.22 0.01 

Dead+Wind 330 deg - 
Service 

28.59 -2.31 -3.97 -305.41 178.70 0.01 

  
 

 Solution Summary   
 
 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

1 0.00 -28.59 0.00 0.00 28.59 0.00 0.000% 
2 -0.05 -34.31 -21.13 0.05 34.31 21.13 0.000% 
3 -0.05 -25.73 -21.13 0.05 25.73 21.13 0.000% 
4 10.98 -34.31 -18.97 -10.98 34.31 18.97 0.000% 
5 10.98 -25.73 -18.97 -10.98 25.73 18.97 0.000% 
6 18.80 -34.31 -10.77 -18.80 34.31 10.77 0.000% 
7 18.80 -25.73 -10.77 -18.80 25.73 10.77 0.000% 
8 23.54 -34.31 0.05 -23.54 34.31 -0.05 0.000% 
9 23.54 -25.73 0.05 -23.54 25.73 -0.05 0.000% 
10 18.43 -34.31 10.61 -18.43 34.31 -10.61 0.000% 
11 18.43 -25.73 10.61 -18.43 25.73 -10.61 0.000% 
12 10.80 -34.31 18.56 -10.80 34.31 -18.56 0.000% 
13 10.80 -25.73 18.56 -10.80 25.73 -18.56 0.000% 
14 0.05 -34.31 21.13 -0.05 34.31 -21.13 0.000% 
15 0.05 -25.73 21.13 -0.05 25.73 -21.13 0.000% 
16 -10.98 -34.31 18.97 10.98 34.31 -18.97 0.000% 
17 -10.98 -25.73 18.97 10.98 25.73 -18.97 0.000% 
18 -18.80 -34.31 10.77 18.80 34.31 -10.77 0.000% 
19 -18.80 -25.73 10.77 18.80 25.73 -10.77 0.000% 
20 -23.54 -34.31 -0.05 23.54 34.31 0.05 0.000% 
21 -23.54 -25.73 -0.05 23.54 25.73 0.05 0.000% 
22 -18.43 -34.31 -10.61 18.43 34.31 10.61 0.000% 
23 -18.43 -25.73 -10.61 18.43 25.73 10.61 0.000% 
24 -10.80 -34.31 -18.56 10.80 34.31 18.56 0.000% 
25 -10.80 -25.73 -18.56 10.80 25.73 18.56 0.000% 
26 0.00 -68.45 0.00 -0.00 68.45 -0.00 0.000% 
27 -0.00 -68.45 -6.65 0.00 68.45 6.65 0.000% 
28 3.67 -68.45 -6.35 -3.67 68.45 6.35 0.000% 
29 6.47 -68.45 -3.73 -6.47 68.45 3.73 0.000% 
30 7.63 -68.45 0.00 -7.63 68.45 -0.00 0.000% 
31 6.22 -68.45 3.59 -6.22 68.45 -3.59 0.000% 
32 3.42 -68.45 5.93 -3.42 68.45 -5.93 0.000% 
33 0.00 -68.45 6.65 -0.00 68.45 -6.65 0.000% 
34 -3.67 -68.45 6.35 3.67 68.45 -6.35 0.000% 
35 -6.47 -68.45 3.73 6.47 68.45 -3.73 0.000% 
36 -7.63 -68.45 -0.00 7.63 68.45 0.00 0.000% 
37 -6.22 -68.45 -3.59 6.22 68.45 3.59 0.000% 
38 -3.42 -68.45 -5.93 3.42 68.45 5.93 0.000% 
39 -0.01 -28.59 -4.52 0.01 28.59 4.52 0.000% 
40 2.35 -28.59 -4.06 -2.35 28.59 4.06 0.000% 
41 4.02 -28.59 -2.31 -4.02 28.59 2.31 0.000% 
42 5.04 -28.59 0.01 -5.04 28.59 -0.01 0.000% 
43 3.94 -28.59 2.27 -3.94 28.59 -2.27 0.000% 
44 2.31 -28.59 3.97 -2.31 28.59 -3.97 0.000% 
45 0.01 -28.59 4.52 -0.01 28.59 -4.52 0.000% 
46 -2.35 -28.59 4.06 2.35 28.59 -4.06 0.000% 
47 -4.02 -28.59 2.31 4.02 28.59 -2.31 0.000% 
48 -5.04 -28.59 -0.01 5.04 28.59 0.01 0.000% 
49 -3.94 -28.59 -2.27 3.94 28.59 2.27 0.000% 
50 -2.31 -28.59 -3.97 2.31 28.59 3.97 0.000% 
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 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 4 0.00000001 0.00000001 
2 Yes 5 0.00000001 0.00004527 
3 Yes 4 0.00000001 0.00053123 
4 Yes 6 0.00000001 0.00007440 
5 Yes 5 0.00000001 0.00083752 
6 Yes 6 0.00000001 0.00007589 
7 Yes 5 0.00000001 0.00085331 
8 Yes 5 0.00000001 0.00005124 
9 Yes 4 0.00000001 0.00064329 
10 Yes 6 0.00000001 0.00007534 
11 Yes 5 0.00000001 0.00084803 
12 Yes 6 0.00000001 0.00007536 
13 Yes 5 0.00000001 0.00084849 
14 Yes 5 0.00000001 0.00005127 
15 Yes 4 0.00000001 0.00065159 
16 Yes 6 0.00000001 0.00007413 
17 Yes 5 0.00000001 0.00083393 
18 Yes 6 0.00000001 0.00007624 
19 Yes 5 0.00000001 0.00085693 
20 Yes 5 0.00000001 0.00004553 
21 Yes 4 0.00000001 0.00053776 
22 Yes 6 0.00000001 0.00007549 
23 Yes 5 0.00000001 0.00085009 
24 Yes 6 0.00000001 0.00007486 
25 Yes 5 0.00000001 0.00084300 
26 Yes 4 0.00000001 0.00034866 
27 Yes 6 0.00000001 0.00039680 
28 Yes 6 0.00000001 0.00047708 
29 Yes 6 0.00000001 0.00048513 
30 Yes 6 0.00000001 0.00042039 
31 Yes 6 0.00000001 0.00047364 
32 Yes 6 0.00000001 0.00046209 
33 Yes 6 0.00000001 0.00040468 
34 Yes 6 0.00000001 0.00048590 
35 Yes 6 0.00000001 0.00049284 
36 Yes 6 0.00000001 0.00042002 
37 Yes 6 0.00000001 0.00046497 
38 Yes 6 0.00000001 0.00045321 
39 Yes 4 0.00000001 0.00023197 
40 Yes 4 0.00000001 0.00071028 
41 Yes 4 0.00000001 0.00072496 
42 Yes 4 0.00000001 0.00023591 
43 Yes 4 0.00000001 0.00072025 
44 Yes 4 0.00000001 0.00072395 
45 Yes 4 0.00000001 0.00023328 
46 Yes 4 0.00000001 0.00070658 
47 Yes 4 0.00000001 0.00073586 
48 Yes 4 0.00000001 0.00023591 
49 Yes 4 0.00000001 0.00072121 
50 Yes 4 0.00000001 0.00071067 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 110 - 105 14.078 48 0.9910 0.0004 
L2 105 - 100 13.040 48 0.9904 0.0003 
L3 100 - 95 12.005 48 0.9855 0.0003 
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Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L4 95 - 90 10.979 47 0.9751 0.0002 
L5 90 - 85 9.966 47 0.9590 0.0002 
L6 85 - 80 8.970 47 0.9420 0.0001 
L7 80 - 75 7.996 47 0.9162 0.0001 
L8 75 - 70 7.054 47 0.8812 0.0001 
L9 70 - 65 6.155 48 0.8349 0.0001 

L10 65 - 60 5.311 48 0.7757 0.0001 
L11 60 - 55 4.536 48 0.7032 0.0001 
L12 55 - 50 3.823 48 0.6597 0.0001 
L13 50 - 45 3.158 48 0.6093 0.0001 
L14 45 - 40 2.550 48 0.5518 0.0000 
L15 40 - 39.3333 2.006 48 0.4871 0.0000 
L16 39.3333 - 

39.0833 
1.939 48 0.4780 0.0000 

L17 39.0833 - 
34.0833 

1.914 48 0.4753 0.0000 

L18 34.0833 - 30 1.445 48 0.4183 0.0000 
L19 30 - 29.75 1.109 48 0.3676 0.0000 
L20 29.75 - 25 1.090 48 0.3644 0.0000 
L21 25 - 24.75 0.758 48 0.3016 0.0000 
L22 24.75 - 19.75 0.743 48 0.2984 0.0000 
L23 19.75 - 18.5833 0.464 48 0.2328 0.0000 
L24 18.5833 - 

18.3333 
0.409 48 0.2166 0.0000 

L25 18.3333 - 
13.3333 

0.398 48 0.2138 0.0000 

L26 13.3333 - 
8.41667 

0.204 48 0.1548 0.0000 

L27 8.41667 - 
8.06667 

0.077 48 0.0920 0.0000 

L28 8.06667 - 
7.83333 

0.070 48 0.0882 0.0000 

L29 7.83333 - 6 0.066 48 0.0856 0.0000 
L30 6 - 5.75 0.037 48 0.0651 0.0000 
L31 5.75 - 2 0.034 48 0.0621 0.0000 
L32 2 - 1.75 0.003 48 0.0151 0.0000 
L33 1.75 - 0 0.002 48 0.0133 0.0000 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 

107.00 T-Arm Mount [TA 702-3] 48 13.455 0.9910 0.0003 115315 
105.00 Side Arm Mount [SO 102-3] 48 13.040 0.9904 0.0003 115315 
89.00 Platform Mount [LP 502-1] 47 9.765 0.9559 0.0002 16830 
74.00 Platform Mount [LP 304-1] 47 6.871 0.8728 0.0001 6721 
30.00 Bridge Stiffener 72'' x 1.25'' x 11'' 48 1.109 0.3676 0.0000 4478 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 110 - 105 66.133 20 4.6583 0.0017 
L2 105 - 100 61.260 20 4.6559 0.0016 
L3 100 - 95 56.400 20 4.6325 0.0014 
L4 95 - 90 51.577 20 4.5840 0.0012 
L5 90 - 85 46.819 20 4.5084 0.0010 
L6 85 - 80 42.141 20 4.4285 0.0009 
L7 80 - 75 37.568 20 4.3064 0.0008 
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Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L8 75 - 70 33.145 20 4.1408 0.0007 
L9 70 - 65 28.921 20 3.9228 0.0006 

L10 65 - 60 24.957 20 3.6442 0.0005 
L11 60 - 55 21.317 20 3.3039 0.0004 
L12 55 - 50 17.964 20 3.0994 0.0003 
L13 50 - 45 14.842 20 2.8624 0.0003 
L14 45 - 40 11.984 20 2.5922 0.0002 
L15 40 - 39.3333 9.426 20 2.2890 0.0002 
L16 39.3333 - 

39.0833 
9.110 20 2.2460 0.0002 

L17 39.0833 - 
34.0833 

8.993 20 2.2334 0.0002 

L18 34.0833 - 30 6.792 20 1.9660 0.0002 
L19 30 - 29.75 5.212 20 1.7277 0.0002 
L20 29.75 - 25 5.122 20 1.7128 0.0002 
L21 25 - 24.75 3.563 20 1.4172 0.0002 
L22 24.75 - 19.75 3.489 20 1.4025 0.0002 
L23 19.75 - 18.5833 2.179 20 1.0938 0.0002 
L24 18.5833 - 

18.3333 
1.921 20 1.0179 0.0002 

L25 18.3333 - 
13.3333 

1.869 20 1.0046 0.0002 

L26 13.3333 - 
8.41667 

0.960 20 0.7273 0.0002 

L27 8.41667 - 
8.06667 

0.361 20 0.4324 0.0001 

L28 8.06667 - 
7.83333 

0.330 20 0.4143 0.0001 

L29 7.83333 - 6 0.310 20 0.4022 0.0001 
L30 6 - 5.75 0.174 20 0.3059 0.0001 
L31 5.75 - 2 0.158 20 0.2916 0.0001 
L32 2 - 1.75 0.015 20 0.0709 0.0000 
L33 1.75 - 0 0.011 20 0.0624 0.0000 

      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 

107.00 T-Arm Mount [TA 702-3] 20 63.209 4.6585 0.0018 24887 
105.00 Side Arm Mount [SO 102-3] 20 61.260 4.6559 0.0018 24887 
89.00 Platform Mount [LP 502-1] 20 45.876 4.4934 0.0010 3626 
74.00 Platform Mount [LP 304-1] 20 32.283 4.1013 0.0006 1444 
30.00 Bridge Stiffener 72'' x 1.25'' x 11'' 20 5.212 1.7277 0.0002 955 

  
 
 

 Compression Checks   
 
 

 Pole Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in
2
 

Pu 

 

K 

φPn 
 

K 

Ratio 
Pu 

φPn 

L1 110 - 105 (1) P24x0.25 5.00 0.00 0.0 18.653
2 

-1.39 662.26 0.002  

L2 105 - 100 (2) P24x0.25 5.00 0.00 0.0 18.653
2 

-2.66 662.26 0.004  

L3 100 - 95 (3) P24x0.25 5.00 0.00 0.0 18.653
2 

-3.04 662.26 0.005  



 January 11, 2018 
110 Ft Monopole Tower Structural Analysis CCI BU No 876325 
Project Number 194393, Application 420734, Revision 2 Page 39 

tnxTower Report - version 7.0.5.1 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in
2
 

Pu 

 

K 

φPn 
 

K 

Ratio 
Pu 

φPn 

L4 95 - 90 (4) P24x0.25 5.00 0.00 0.0 18.653
2 

-3.42 662.26 0.005  

L5 90 - 85 (5) P24x0.375 5.00 0.00 0.0 27.832
5 

-6.68 1052.07 0.006  

L6 85 - 80 (6) P24x0.375 5.00 0.00 0.0 27.832
5 

-7.34 1052.07 0.007  

L7 80 - 75 (7) P24x0.375 5.00 0.00 0.0 27.832
5 

-8.02 1052.07 0.008  

L8 75 - 70 (8) P24x0.375 5.00 0.00 0.0 27.832
5 

-11.52 1052.07 0.011  

L9 70 - 65 (9) P24x0.375 5.00 0.00 0.0 27.832
5 

-12.27 1052.07 0.012  

L10 65 - 60 (10) P24x0.375 5.00 0.00 0.0 27.832
5 

-13.04 1052.07 0.012  

L11 60 - 55 (11) P30x0.375 5.00 0.00 0.0 34.901
1 

-13.92 1311.06 0.011  

L12 55 - 50 (12) P30x0.375 5.00 0.00 0.0 34.901
1 

-14.81 1311.06 0.011  

L13 50 - 45 (13) P30x0.375 5.00 0.00 0.0 34.901
1 

-15.71 1311.06 0.012  

L14 45 - 40 (14) P30x0.375 5.00 0.00 0.0 34.901
1 

-16.63 1311.06 0.013  

L15 40 - 39.3333 
(15) 

P30x0.375 0.67 0.00 0.0 34.901
1 

-16.76 1311.06 0.013  

L16 39.3333 - 
39.0833 (16) 

P30x0.4875 0.25 0.00 0.0 45.199
2 

-16.82 1708.53 0.010  

L17 39.0833 - 
34.0833 (17) 

P30x0.4875 5.00 0.00 0.0 45.199
2 

-17.90 1708.53 0.010  

L18 34.0833 - 30 
(18) 

P30x0.4875 4.08 0.00 0.0 45.199
2 

-18.80 1708.53 0.011  

L19 30 - 29.75 
(19) 

P30x0.5 0.25 0.00 0.0 46.338
5 

-24.25 1751.60 0.014  

L20 29.75 - 25 
(20) 

P30x0.5 4.75 0.00 0.0 46.338
5 

-25.36 1751.60 0.014  

L21 25 - 24.75 
(21) 

P30x0.55625 0.25 0.00 0.0 51.453
3 

-25.45 1944.93 0.013  

L22 24.75 - 19.75 
(22) 

P30x0.55625 5.00 0.00 0.0 51.453
3 

-26.98 1944.93 0.014  

L23 19.75 - 
18.5833 (23) 

P30x0.55625 1.17 0.00 0.0 51.453
3 

-27.34 1944.93 0.014  

L24 18.5833 - 
18.3333 (24) 

P30x0.7 0.25 0.00 0.0 64.434
1 

-27.45 2435.61 0.011  

L25 18.3333 - 
13.3333 (25) 

P30x0.7 5.00 0.00 0.0 64.434
1 

-29.31 2435.61 0.012  

L26 13.3333 - 
8.41667 (26) 

P30x0.7 4.92 0.00 0.0 64.434
1 

-31.17 2435.61 0.013  

L27 8.41667 - 
8.06667 (27) 

P30x0.8625 0.35 0.00 0.0 78.951
7 

-31.32 2984.37 0.010  

L28 8.06667 - 
7.83333 (28) 

P30x0.8625 0.23 0.00 0.0 78.951
7 

-31.42 2984.37 0.011  

L29 7.83333 - 6 
(29) 

P30x0.8625 1.83 0.00 0.0 78.951
7 

-32.13 2984.37 0.011  

L30 6 - 5.75 (30) P30x0.8 0.25 0.00 0.0 73.387
6 

-32.23 2774.05 0.012  

L31 5.75 - 2 (31) P30x0.8 3.75 0.00 0.0 73.387
6 

-33.39 2774.05 0.012  

L32 2 - 1.75 (32) P30x1.525 0.25 0.00 0.0 136.42
20 

-33.52 5156.74 0.007  

L33 1.75 - 0 (33) P30x1.475 1.75 0.00 0.0 132.18
10 

-34.29 4996.42 0.007  

                    

 
 

 Pole Bending Design Data    
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Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 

 
kip-ft 

φMnx 

 
kip-ft 

Ratio 
Mux 

φMnx 

Muy 

 
kip-ft 

φMny 

 
kip-ft 

Ratio 
Muy 

φMny 

L1 110 - 105 (1) P24x0.25 8.47 396.68 0.021 0.00 396.68 0.000 
L2 105 - 100 (2) P24x0.25 32.95 396.68 0.083 0.00 396.68 0.000 
L3 100 - 95 (3) P24x0.25 57.13 396.68 0.144 0.00 396.68 0.000 
L4 95 - 90 (4) P24x0.25 82.96 396.68 0.209 0.00 396.68 0.000 
L5 90 - 85 (5) P24x0.375 137.75 623.72 0.221 0.00 623.72 0.000 
L6 85 - 80 (6) P24x0.375 196.16 623.72 0.315 0.00 623.72 0.000 
L7 80 - 75 (7) P24x0.375 256.19 623.72 0.411 0.00 623.72 0.000 
L8 75 - 70 (8) P24x0.375 339.62 623.72 0.545 0.00 623.72 0.000 
L9 70 - 65 (9) P24x0.375 422.73 623.72 0.678 0.00 623.72 0.000 

L10 65 - 60 (10) P24x0.375 507.32 623.72 0.813 0.00 623.72 0.000 
L11 60 - 55 (11) P30x0.375 593.99 947.86 0.627 0.00 947.86 0.000 
L12 55 - 50 (12) P30x0.375 682.42 947.86 0.720 0.00 947.86 0.000 
L13 50 - 45 (13) P30x0.375 772.51 947.86 0.815 0.00 947.86 0.000 
L14 45 - 40 (14) P30x0.375 864.13 947.86 0.912 0.00 947.86 0.000 
L15 40 - 39.3333 

(15) 
P30x0.375 876.44 947.86 0.925 0.00 947.86 0.000 

L16 39.3333 - 
39.0833 (16) 

P30x0.4875 881.08 1273.78 0.692 0.00 1273.78 0.000 

L17 39.0833 - 
34.0833 (17) 

P30x0.4875 974.40 1273.78 0.765 0.00 1273.78 0.000 

L18 34.0833 - 30 
(18) 

P30x0.4875 1051.63 1273.78 0.826 0.00 1273.78 0.000 

L19 30 - 29.75 
(19) 

P30x0.5 1056.82 1311.10 0.806 0.00 1311.10 0.000 

L20 29.75 - 25 
(20) 

P30x0.5 1155.71 1311.10 0.881 0.00 1311.10 0.000 

L21 25 - 24.75 
(21) 

P30x0.55625 1160.94 1481.77 0.783 0.00 1481.77 0.000 

L22 24.75 - 19.75 
(22) 

P30x0.55625 1266.07 1481.77 0.854 0.00 1481.77 0.000 

L23 19.75 - 
18.5833 (23) 

P30x0.55625 1290.72 1481.77 0.871 0.00 1481.77 0.000 

L24 18.5833 - 
18.3333 (24) 

P30x0.7 1296.01 1893.33 0.685 0.00 1893.33 0.000 

L25 18.3333 - 
13.3333 (25) 

P30x0.7 1403.77 1893.33 0.741 0.00 1893.33 0.000 

L26 13.3333 - 
8.41667 (26) 

P30x0.7 1514.40 1893.33 0.800 0.00 1893.33 0.000 

L27 8.41667 - 
8.06667 (27) 

P30x0.8625 1522.38 2307.28 0.660 0.00 2307.28 0.000 

L28 8.06667 - 
7.83333 (28) 

P30x0.8625 1527.71 2307.28 0.662 0.00 2307.28 0.000 

L29 7.83333 - 6 
(29) 

P30x0.8625 1569.83 2307.28 0.680 0.00 2307.28 0.000 

L30 6 - 5.75 (30) P30x0.8 1575.60 2149.19 0.733 0.00 2149.19 0.000 
L31 5.75 - 2 (31) P30x0.8 1662.95 2149.19 0.774 0.00 2149.19 0.000 
L32 2 - 1.75 (32) P30x1.525 1668.82 3898.72 0.428 0.00 3898.72 0.000 
L33 1.75 - 0 (33) P30x1.475 1709.97 3783.91 0.452 0.00 3783.91 0.000 

                  

 
 

 Pole Shear Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
Vu 

K 

φVn 

 
K 

Ratio 
Vu 

φVn 

Actual 
Tu 

kip-ft 

φTn 

 
kip-ft 

Ratio 
Tu 

φTn 

L1 110 - 105 (1) P24x0.25 3.01 331.13 0.009 0.11 648.61 0.000 
L2 105 - 100 (2) P24x0.25 4.67 331.13 0.014 0.11 648.61 0.000 
L3 100 - 95 (3) P24x0.25 5.00 331.13 0.015 0.11 648.61 0.000 
L4 95 - 90 (4) P24x0.25 5.33 331.13 0.016 0.11 648.61 0.000 
L5 90 - 85 (5) P24x0.375 11.52 526.03 0.022 0.02 1019.71 0.000 
L6 85 - 80 (6) P24x0.375 11.85 526.03 0.023 0.02 1019.71 0.000 
L7 80 - 75 (7) P24x0.375 12.17 526.03 0.023 0.02 1019.71 0.000 
L8 75 - 70 (8) P24x0.375 16.47 526.03 0.031 0.02 1019.71 0.000 
L9 70 - 65 (9) P24x0.375 16.78 526.03 0.032 0.02 1019.71 0.000 

L10 65 - 60 (10) P24x0.375 17.15 526.03 0.033 0.02 1019.71 0.000 
L11 60 - 55 (11) P30x0.375 17.51 655.53 0.027 0.02 1598.37 0.000 
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Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 

K 

φVn 

 
K 

Ratio 
Vu 

φVn 

Actual 
Tu 

kip-ft 

φTn 

 
kip-ft 

Ratio 
Tu 

φTn 

L12 55 - 50 (12) P30x0.375 17.86 655.53 0.027 0.02 1598.37 0.000 
L13 50 - 45 (13) P30x0.375 18.18 655.53 0.028 0.02 1598.37 0.000 
L14 45 - 40 (14) P30x0.375 18.47 655.53 0.028 0.02 1598.37 0.000 
L15 40 - 39.3333 

(15) 
P30x0.375 18.50 655.53 0.028 0.02 1598.37 0.000 

L16 39.3333 - 
39.0833 (16) 

P30x0.4875 18.52 854.26 0.022 0.02 2067.38 0.000 

L17 39.0833 - 
34.0833 (17) 

P30x0.4875 18.81 854.26 0.022 0.02 2067.38 0.000 

L18 34.0833 - 30 
(18) 

P30x0.4875 19.03 854.26 0.022 0.02 2067.38 0.000 

L19 30 - 29.75 
(19) 

P30x0.5 20.72 875.80 0.024 0.02 2117.72 0.000 

L20 29.75 - 25 
(20) 

P30x0.5 20.93 875.80 0.024 0.02 2117.72 0.000 

L21 25 - 24.75 
(21) 

P30x0.55625 20.92 972.47 0.022 0.02 2342.68 0.000 

L22 24.75 - 19.75 
(22) 

P30x0.55625 21.13 972.47 0.022 0.02 2342.68 0.000 

L23 19.75 - 
18.5833 (23) 

P30x0.55625 21.17 972.47 0.022 0.02 2342.68 0.000 

L24 18.5833 - 
18.3333 (24) 

P30x0.7 21.16 1217.80 0.017 0.02 2905.75 0.000 

L25 18.3333 - 
13.3333 (25) 

P30x0.7 22.23 1217.80 0.018 0.15 2905.75 0.000 

L26 13.3333 - 
8.41667 (26) 

P30x0.7 22.80 1217.80 0.019 0.23 2905.75 0.000 

L27 8.41667 - 
8.06667 (27) 

P30x0.8625 22.83 1492.19 0.015 0.23 3522.13 0.000 

L28 8.06667 - 
7.83333 (28) 

P30x0.8625 22.86 1492.19 0.015 0.24 3522.13 0.000 

L29 7.83333 - 6 
(29) 

P30x0.8625 23.11 1492.19 0.015 0.27 3522.13 0.000 

L30 6 - 5.75 (30) P30x0.8 23.11 1387.03 0.017 0.28 3287.56 0.000 
L31 5.75 - 2 (31) P30x0.8 23.49 1387.03 0.017 0.32 3287.56 0.000 
L32 2 - 1.75 (32) P30x1.525 23.48 2578.37 0.009 0.32 5823.90 0.000 
L33 1.75 - 0 (33) P30x1.475 23.56 2498.21 0.009 0.32 5661.58 0.000 

                  

 
 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 
ft 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny 

Ratio 
Vu 

φVn 

Ratio 
Tu 

φTn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 110 - 105 (1) 0.002 0.021 0.000 0.009 0.000 0.024   1.000 4.8.2  
L2 105 - 100 (2) 0.004 0.083 0.000 0.014 0.000 0.087   1.000 4.8.2  
L3 100 - 95 (3) 0.005 0.144 0.000 0.015 0.000 0.149   1.000 4.8.2  
L4 95 - 90 (4) 0.005 0.209 0.000 0.016 0.000 0.215   1.000 4.8.2  
L5 90 - 85 (5) 0.006 0.221 0.000 0.022 0.000 0.228   1.000 4.8.2  
L6 85 - 80 (6) 0.007 0.315 0.000 0.023 0.000 0.322   1.000 4.8.2  
L7 80 - 75 (7) 0.008 0.411 0.000 0.023 0.000 0.419   1.000 4.8.2  
L8 75 - 70 (8) 0.011 0.545 0.000 0.031 0.000 0.556   1.000 4.8.2  
L9 70 - 65 (9) 0.012 0.678 0.000 0.032 0.000 0.690   1.000 4.8.2  

L10 65 - 60 (10) 0.012 0.813 0.000 0.033 0.000 0.827   1.000 4.8.2  
L11 60 - 55 (11) 0.011 0.627 0.000 0.027 0.000 0.638   1.000 4.8.2  
L12 55 - 50 (12) 0.011 0.720 0.000 0.027 0.000 0.732   1.000 4.8.2  
L13 50 - 45 (13) 0.012 0.815 0.000 0.028 0.000 0.828   1.000 4.8.2  
L14 45 - 40 (14) 0.013 0.912 0.000 0.028 0.000 0.925   1.000 4.8.2  
L15 40 - 39.3333 

(15) 
0.013 0.925 0.000 0.028 0.000 0.938   1.000 4.8.2  

L16 39.3333 - 
39.0833 (16) 

0.010 0.692 0.000 0.022 0.000 0.702   1.000 4.8.2  

L17 39.0833 - 
34.0833 (17) 

0.010 0.765 0.000 0.022 0.000 0.776   1.000 4.8.2  
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Section 
No. 

Elevation 
 

ft 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny 

Ratio 
Vu 

φVn 

Ratio 
Tu 

φTn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L18 34.0833 - 30 
(18) 

0.011 0.826 0.000 0.022 0.000 0.837   1.000 4.8.2  

L19 30 - 29.75 
(19) 

0.014 0.806 0.000 0.024 0.000 0.820   1.000 4.8.2  

L20 29.75 - 25 
(20) 

0.014 0.881 0.000 0.024 0.000 0.897   1.000 4.8.2  

L21 25 - 24.75 
(21) 

0.013 0.783 0.000 0.022 0.000 0.797   1.000 4.8.2  

L22 24.75 - 19.75 
(22) 

0.014 0.854 0.000 0.022 0.000 0.869   1.000 4.8.2  

L23 19.75 - 
18.5833 (23) 

0.014 0.871 0.000 0.022 0.000 0.886   1.000 4.8.2  

L24 18.5833 - 
18.3333 (24) 

0.011 0.685 0.000 0.017 0.000 0.696   1.000 4.8.2  

L25 18.3333 - 
13.3333 (25) 

0.012 0.741 0.000 0.018 0.000 0.754   1.000 4.8.2  

L26 13.3333 - 
8.41667 (26) 

0.013 0.800 0.000 0.019 0.000 0.813   1.000 4.8.2  

L27 8.41667 - 
8.06667 (27) 

0.010 0.660 0.000 0.015 0.000 0.671   1.000 4.8.2  

L28 8.06667 - 
7.83333 (28) 

0.011 0.662 0.000 0.015 0.000 0.673   1.000 4.8.2  

L29 7.83333 - 6 
(29) 

0.011 0.680 0.000 0.015 0.000 0.691   1.000 4.8.2  

L30 6 - 5.75 (30) 0.012 0.733 0.000 0.017 0.000 0.745   1.000 4.8.2  
L31 5.75 - 2 (31) 0.012 0.774 0.000 0.017 0.000 0.786   1.000 4.8.2  
L32 2 - 1.75 (32) 0.007 0.428 0.000 0.009 0.000 0.435   1.000 4.8.2  
L33 1.75 - 0 (33) 0.007 0.452 0.000 0.009 0.000 0.459   1.000 4.8.2  

                    

 
 
 
 

 Section Capacity Table 
 

Section 

No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

L1 110 - 105 Pole P24x0.25 1 -1.39 662.26 2.4 Pass 
L2 105 - 100 Pole P24x0.25 2 -2.66 662.26 8.7 Pass 
L3 100 - 95 Pole P24x0.25 3 -3.04 662.26 14.9 Pass 
L4 95 - 90 Pole P24x0.25 4 -3.42 662.26 21.5 Pass 
L5 90 - 85 Pole P24x0.375 5 -6.68 1052.07 22.8 Pass 
L6 85 - 80 Pole P24x0.375 6 -7.34 1052.07 32.2 Pass 
L7 80 - 75 Pole P24x0.375 7 -8.02 1052.07 41.9 Pass 
L8 75 - 70 Pole P24x0.375 8 -11.52 1052.07 55.6 Pass 
L9 70 - 65 Pole P24x0.375 9 -12.27 1052.07 69.0 Pass 

L10 65 - 60 Pole P24x0.375 10 -13.04 1052.07 82.7 Pass 
L11 60 - 55 Pole P30x0.375 11 -13.92 1311.06 63.8 Pass 
L12 55 - 50 Pole P30x0.375 12 -14.81 1311.06 73.2 Pass 
L13 50 - 45 Pole P30x0.375 13 -15.71 1311.06 82.8 Pass 
L14 45 - 40 Pole P30x0.375 14 -16.63 1311.06 92.5 Pass 
L15 40 - 39.3333 Pole P30x0.375 15 -16.76 1311.06 93.8 Pass 
L16 39.3333 - 

39.0833 
Pole P30x0.4875 16 -16.82 1708.53 70.2 Pass 

L17 39.0833 - 
34.0833 

Pole P30x0.4875 17 -17.90 1708.53 77.6 Pass 

L18 34.0833 - 30 Pole P30x0.4875 18 -18.80 1708.53 83.7 Pass 
L19 30 - 29.75 Pole P30x0.5 19 -24.25 1751.60 82.0 Pass 
L20 29.75 - 25 Pole P30x0.5 20 -25.36 1751.60 89.7 Pass 
L21 25 - 24.75 Pole P30x0.55625 21 -25.45 1944.93 79.7 Pass 
L22 24.75 - 19.75 Pole P30x0.55625 22 -26.98 1944.93 86.9 Pass 
L23 19.75 - 18.5833 Pole P30x0.55625 23 -27.34 1944.93 88.6 Pass 
L24 18.5833 - 

18.3333 
Pole P30x0.7 24 -27.45 2435.61 69.6 Pass 

L25 18.3333 - 
13.3333 

Pole P30x0.7 25 -29.31 2435.61 75.4 Pass 
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Section 

No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

L26 13.3333 - 
8.41667 

Pole P30x0.7 26 -31.17 2435.61 81.3 Pass 

L27 8.41667 - 
8.06667 

Pole P30x0.8625 27 -31.32 2984.37 67.1 Pass 

L28 8.06667 - 
7.83333 

Pole P30x0.8625 28 -31.42 2984.37 67.3 Pass 

L29 7.83333 - 6 Pole P30x0.8625 29 -32.13 2984.37 69.1 Pass 
L30 6 - 5.75 Pole P30x0.8 30 -32.23 2774.05 74.5 Pass 
L31 5.75 - 2 Pole P30x0.8 31 -33.39 2774.05 78.6 Pass 
L32 2 - 1.75 Pole P30x1.525 32 -33.52 5156.74 43.5 Pass 
L33 1.75 - 0 Pole P30x1.475 33 -34.29 4996.42 45.9 Pass 

              Summary   
            Pole (L15) 93.8 Pass 
      RATING = 93.8 Pass 

*NOTE: Above stress ratios for reinforced sections are approximate. More exact calculations are 
presented in Appendix C. 
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APPENDIX C 

 

ADDITIONAL CALCULATIONS 



G

Site BU:

Work Order:

Pole Geometry Copyright © 2017 Crown Castle

1

2

3

4

Reinforcement Configuration

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1 45 135 225 315

2 70 110 250 290

3 0 90 270

4 0 120 240

5 15 105 255 345

6

7

8

9

10

Reinforcement Details

1

2

3

4

5

Wall Thickness (in)

3.250

29.000 29.000 5.025

29.000 18.000

20.000

18.000

876325

MP3-05 (Bottom Weld)

CCI-SFP-045100

2.545 1.1875

Model

Number of Sides

Net Area (in2)

5.025

18.000 18.000

Bend Radius (in)

n/a

Bolt Hole Size (in)

1.1875

n/a

n/a

n/a

1509095

Bottom Diameter 

(in)

Number

Bottom 

Termination 

Length (in)

Top 

Termination 

Length (in) Lu (in)

n/a

MP3-03 (1.1875")

TS 7"x1.25"

A53-B-42

A53-B-42

A53-B-42

MP3-05 (1.1875")

1.1875

1.18752.09

A53-B-420

0

30

30

0

0

Pole Material

24

30

20

30

30

30

0.25

24 0.375

0.375

0.5

24

24.00

30.00

30.00

Top Diameter (in)

Pole Height Above 

Base (ft) Section Length (ft)

Lap Splice Length 

(ft)

A572-65

A572-65

Reinforcement 

Material

A572-65

A572-65

A572-65

Gross Area (in2)

5.65

4.5

5.65

B (in)

5.33

4.5

5.33

H (in)

Pole Face to 

Centroid (in)

0.79

0.5

0.79

110

90

60

4

4

3

3

4

channel

channel

plate

Bottom Effective 

Elevation (ft) Type

channel

plate

Top Effective 

Elevation (ft)

4.06 1.57 2.92 0.59 14.000 14.000 18.000

2.09

1

1.25 7 8.75 3.5 n/a n/a 0.000 8.750 0.0000

8.083333333

25

18.58333333

39.33333333

2

0

6

8.416666667

30

0

per TIA-222- 
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TNX Geometry Input

5

1 -

2 -

3 -

4 -

5 -

6 -

7 -

8 -

9 -

10 -

11 -

12 -

13 -

14 -

15 -

16 -

17 -

18 -

19 -

20 -

21 -

22 -

23 -

24 -

25 -

26 -

27 -

28 -

29 -

30 -

31 -

32 -

33 -

5.75 2

6 5.75

2 1.75

1.75 0

30 29.75

34.08333 30

29.75 25

25 24.75

19.75 18.58333

24.75 19.75

18.58333 18.33333

18.33333 13.33333

8.416667 8.066667

13.33333 8.416667

90 85

85 80

80 75

75 70

70 65

65 60

60 55

55 50

50 45

A53-B-420

0.8625

30.000

30.000 30.000 1.475

A53-B-42

1.525 A53-B-42

0.8 A53-B-42

1.833333333 0 30.000 30.000 0.8625

0.25

3.75 0 30.000 30.000 0.8

0 30.000 30.000

1.75

8.066667 7.833333

7.833333 6

5 0 30.000 30.000 0.7 A53-B-42

A53-B-42

0.233333333

0.25 0 30.000

0.35 0 30.000

0.7 A53-B-42

A53-B-42

0.8625 A53-B-42

0.25

4.916666667 0 30.000 30.000

0 30.000 30.000

1.166666667 0 30.000

A53-B-42

4.75

5 0 30.000

30.000 0.55625

0 30.000 30.000

A53-B-42

0.7 A53-B-42

0 30.000 30.000

0.4875 A53-B-42

A53-B-42

0.5 A53-B-42

30.000 0.55625 A53-B-42

0.25 0 30.000 30.000 0.55625

30.000 30.000

5 0 30.000 30.000

0.25 0

0.25

4.083333333 0 0

30.000 30.000 0.5

5 0 30.000 30.000 0.375 A53-B-42

5

45 40

0.666666667 0 30.00040 39.33333

0.4875 A53-B-42

30.000 0.375

0 30.000 30.00039.33333 39.08333

39.08333 34.08333

5 0 30.000 30.000 0.375

0.375 A53-B-42

A53-B-42

0.375 A53-B-42

0 30.000 30.000 0.375

0 30.000 30.000

A53-B-42

5

24.000 0.375 A53-B-42

5 0 24.000 24.000 0.375

5 0 0 24.000 24.000

A53-B-42

5 0 24.000

0 24.000 24.000 0.375

24.000 24.000

24.000 24.000 0.375

0

A53-B-42

5 0 24.000 24.000 0.375 A53-B-42

5

Section Height (ft) Section Length (ft)

Lap Splice Length 

(ft) Number of Sides Top Diameter (in)

Bottom Diameter 

(in)

24.000110 105

105 100

95

90

100

95

Increment (ft):

0.25

0 24.000 24.000

Wall Thickness (in)

0.25

5 0 24.000 24.000 0.25

5

0.255

5 0 24.000

Tapered Pole 

Grade

A53-B-42

A53-B-42

A53-B-42

A53-B-42

A53-B-42

5 0

0

A53-B-42

0.4875

1.250

30.000

1.000

1.000

1.000

1.000

1.000

0.939

0.939

0.762

0.786

1.262

1.262

1.262

1.101

1.101

1.101

0.966

1.000

1.000

1.000

1.000

1.000

1.250

1.250

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.966

0.966

A53-B-42

Weight 

Multiplier

0 0 A53-B-42
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TNX Section Forces

5
Pu         

(K)

Mux     

(kip-ft)

Vu              

(K)

### 1 - 1.39 8.47 3.01

### 2 - 2.66 32.95 4.67

### 3 - 3.04 57.13 5.00

### 4 - 3.42 82.96 5.33

### 5 - 6.68 137.75 11.52

### 6 - 7.34 196.16 11.85

### 7 - 8.02 256.19 12.17

### 8 - 11.52 339.62 16.47

### 9 - 12.27 422.73 16.78

### 10 - 13.04 507.32 17.15

### 11 - 13.92 593.99 17.51

### 12 - 14.81 682.42 17.86

### 13 - 15.71 772.51 18.18

### 14 - 16.63 864.12 18.47

### 15 - 16.76 876.45 18.50

### 16 - 16.82 881.07 18.52

### 17 - 17.90 974.40 18.81

### 18 - 18.80 1051.64 19.03

### 19 - 24.25 1056.81 20.72

### 20 - 25.36 1155.71 20.93

### 21 - 25.45 1160.94 20.92

### 22 - 26.98 1266.06 21.13

### 23 - 27.34 1290.72 21.17

### 24 - 27.45 1296.01 21.16

### 25 - 29.31 1403.77 22.23

### 26 - 31.17 1514.40 22.80

### 27 - 31.32 1522.38 22.83

### 28 - 31.42 1527.71 22.86

### 29 - 32.13 1569.82 23.11

### 30 - 32.23 1575.60 23.11

### 31 - 33.39 1662.95 23.49

### 32 - 33.52 1668.82 23.48

### 33 - 34.29 1709.97 23.56

5.75 2

6 5.75

2 1.75

1.75 0

30 29.75

34.08333 30

29.75 25

25 24.75

19.75 18.58333

24.75 19.75

18.58333 18.33333

18.33333 13.33333

8.416667 8.066667

13.33333 8.416667

90 85

85 80

80 75

75 70

70 65

65 60

60 55

55 50

50 45

8.066667 7.833333

7.833333 6

45 40

40 39.33333

39.33333 39.08333

39.08333 34.08333

Section Height (ft)

110 105

105 100

95

90

100

95

Increment (ft): TNX Output

0
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Analysis Results

6 - 5.75

5.75 - 2

2 - 1.75

1.75 - 0

Elevation (ft)

110 - 105

105 - 100

100 - 95

75 - 70

70 - 65

65 - 60

60 - 55

55 - 50

50 - 45

45 - 40

40 - 39.33

39.33 - 39.08

39.08 - 34.08

34.08 - 30

30 - 29.75

29.75 - 25

25 - 24.75

24.75 - 19.75

19.75 - 18.58

18.58 - 18.33

18.33 - 13.33

13.33 - 8.42

8.42 - 8.07

8.07 - 7.83

7.83 - 6

Pole + Reinf. TP30x30x0.8 Pole 78.0% Pass

Pole + Reinf. TP30x30x0.8 Pole 82.4% Pass

71.9% Pass

Pole + Reinf. TP30x30x1.475 Reinf. 1 Weldment 74.5% Pass

Pole + Reinf. TP30x30x0.7 Pole 91.5% Pass

Pole + Reinf. TP30x30x0.8625 Pole 70.5% Pass

70.7% Pass

Pole + Reinf. TP30x30x0.8625 Pole 72.7% Pass

Pole + Reinf. TP30x30x0.5563 Pole 88.4% Pass

Pole + Reinf. TP30x30x0.5563 Pole 90.1% Pass

78.3% Pass

Pole + Reinf. TP30x30x0.7 Pole 84.8% Pass

Pole + Reinf. TP30x30x0.4875 Pole 87.9% Pass

Pole TP30x30x0.5 Pole 82.0% Pass

89.7% Pass

Pole + Reinf. TP30x30x0.5563 Pole 81.1% Pass

Pole TP30x30x0.375 Pole 92.5% Pass

Pole TP30x30x0.375 Pole 93.8% Pass

73.7% Pass

Pole + Reinf. TP30x30x0.4875 Pole 81.4% Pass

Pole TP24x24x0.375 Pole 82.7% Pass

Pole TP30x30x0.375 Pole 63.8% Pass

73.2% Pass

Pole TP30x30x0.375 Pole 82.8% Pass

Pass

Pole TP24x24x0.375 Pole 41.9% Pass

95 - 90

90 - 85

85 - 80

80 - 75

Pole

TP24x24x0.375 Pole

TP24x24x0.375

Pole TP24x24x0.375 Pole 69.0% Pass

Pole

Pole

Component 

Type
Size Critical Element % Capacity Pass / Fail

2.4% PassPole TP24x24x0.25 Pole

Pole TP24x24x0.25 Pole 8.7% Pass

14.9% PassTP24x24x0.25 Pole

Pole 32.2% Pass

Pole TP24x24x0.375 Pole

Pole TP30x30x0.375 Pole

Pole + Reinf. TP30x30x0.4875 Pole

Pole TP30x30x0.5 Pole

Pole + Reinf. TP30x30x0.7 Pole

Pole + Reinf. TP30x30x0.8625 Pole

Pole + Reinf. TP30x30x1.525 Reinf. 5 Weldment

55.6% Pass

Overall 93.8% Pass

Summary

Pole 93.8% Pass

Pole TP24x24x0.25 Pole 21.5% Pass

22.8%

Reinforcement 81.9% Pass

CCIpole - version 3.2.1 Analysis Date: 1/11/2018Page 4



Additional Calculations

Pole R1 R2 R3 R4 R5

110 - 105 2.4%

105 - 100 8.7%

100 - 95 14.9%

95 - 90 21.5%

90 - 85 22.8%

85 - 80 32.2%

80 - 75 41.9%

75 - 70 55.6%

70 - 65 69.0%

65 - 60 82.7%

60 - 55 63.8%

55 - 50 73.2%

50 - 45 82.8%

45 - 40 92.5%

40 - 39.33 93.8%

39.33 - 39.08 73.7% 68.7%

39.08 - 34.08 81.4% 75.9%

34.08 - 30 87.9% 81.9%

30 - 29.75 82.0%

29.75 - 25 89.7%

25 - 24.75 81.1% 63.6%

24.75 - 19.75 88.4% 69.3%

19.75 - 18.58 90.1% 70.6%

18.58 - 18.33 78.0% 58.3% 64.5%

18.33 - 13.33 84.5% 63.1% 69.8%

13.33 - 8.42 91.1% 68.1% 75.3%

8.42 - 8.07 70.5% 59.1% 60.3%

8.07 - 7.83 70.7% 59.3% 60.5%

7.83 - 6 72.7% 61.0% 62.2%

6 - 5.75 78.0% 74.3%

5.75 - 2 82.4% 78.4%

2 - 1.75 49.9% 50.0% 71.9%

1.75 - 0 54.3% 74.5% 66.1%

Note: Section capacity checked in 5 degree increments.

% Capacity
Section                    

Elevation (ft)

34.95 81.29

34.95 81.29

40.60 86.94

40.60 86.94

40.60 86.94

22.60 68.94

22.60 68.94

57.60 103.94

57.60 103.94

8.76 43.66

8.76 43.66

8.76 43.66

n/a 46.34

n/a 46.34

18.00 64.34

18.00 64.34

18.00 64.34

34.95 81.29

n/a 27.83

n/a 27.83

n/a 27.83

n/a 27.83

n/a 34.90

n/a 34.90

n/a 34.90

n/a 34.90

n/a 34.90

5042 7874 46.34

5042 7874 46.34

5082 13847 46.34

5174 13641 46.34

2832

2832

8765

8467

5098 6930 46.34

5098 6930 46.34

5098 6930 46.34

5042 8407 46.34

5042 8407 46.34

5042 8407 46.34

1832

1832

1832

3365

3365

3365

3829 4897 34.90

5042 5042 46.34

5042 5042 46.34

5042 5575 46.34

5042 5575 46.34

5042 5575 46.34

1067

n/a

n/a

533

533

533

3829 3829 34.90

3829 3829 34.90

3829 3829 34.90

3829 3829 34.90

3829 4897 34.90

3829 4897 34.901067

n/a

n/a

n/a

n/a

1067

1942 1942 27.83

1942 1942 27.83

1942 1942 27.83

3829 3829 34.90

n/a

n/a

n/a

n/a

n/a

n/a

1315 1315 18.65

1942 1942 27.83

Reinf.

n/a

n/a

n/a

n/a

n/a

1942 1942 27.83

1942 1942 27.83

1315 1315 18.65

Pole Total Pole

1315 1315 18.65

1315 1315 18.65

n/a

27.83

27.83

n/a

n/a

18.65

18.65

18.65

18.65

Reinf. Total

Moment of Inertia (in4) Area (in2)

n/a

n/a

n/a
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 Reactions Bolt Threads:

Site Data Mu 82.96 ft-kips N-Included

BU#: Axial, Pu: 3.42 kips Vn=φ(0.45*Ab*Fu)

Site Name: Shear, Vu: 5.33 kips φ=0.75, φ*Vn (kips):

App #: Elevation: 90   feet 31.81

Pole Manufacturer: Rohn If No stiffeners, Criteria: TIA G <-Only Applcable to Unstiffened Cases 

Flange Bolt Results Rigid
Bolt Tension Capacity, φ*Tn,B1: 54.54 kips  φ*Tn

Qty: 20 Adjusted φ*Tn (due to Vu=Vu/Qty), B: 54.54 kips  φTn[(1-(Vu/φVn)^2]^0.5

Diameter (in.): 1  Bolt Fu: 120  Max Bolt directly applied Tu: 6.69 Kips

Bolt Material: A325  Bolt Fy: 92 Min. PL "tc" for B cap. w/o Pry: 1.488 in

N/A: 100 <-- Disregard Min PL "treq" for actual T w/ Pry: 0.398 in

N/A: 75 <-- Disregard Min PL "t1" for actual T w/o Pry: 0.521 in

Circle (in.): 29  T allowable w/o Prying: 54.54 kips α'<0 case

Prying Force, q: 0.00 kips

Total Bolt Tension=Tu+q: 6.69 kips

Diam: 32 in Non-Prying Bolt Stress Ratio, Tu/B: 12.3% Pass

Thick, t: 1.5 in

Grade (Fy): 36 ksi Exterior Flange Plate Results Flexural Check Rigid

Strength, Fu: 58 ksi  Compression Side Plate Stress: Rohn/Pirod,OK TIA G

Single-Rod B-eff: 3.77 in Allowable Plate Stress: 32.4 ksi φ*Fy

Compression Plate Stress Ratio: Rohn/Pirod,OK Comp. Y.L. Length:

No Prying 16.28

Config: 0 * Tension Side Stress Ratio, (treq/t)^2:Rohn/Pirod OK

Weld Type: Fillet 0.0%  

Groove Depth: 0.25 <-- Disregard n/a

Groove Angle: 45 <-- Disregard Stiffener Results N/A for Rohn / Pirod

Fillet H. Weld: 0.3125 in Horizontal Weld : N/A

Fillet V. Weld: 0.3125 in Vertical Weld: N/A

Width: 3 in Plate Flex+Shear, fb/Fb+(fv/Fv)^2: N/A

Height: 18 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: N/A

Thick: 0.75 in Plate Comp. (AISC Bracket): N/A

Notch: 0.5 in Pole Results n/a

Grade: 36 ksi Pole Punching Shear Check: N/A

Weld str.: 70 ksi

Diam: 24 in

Thick: 0.25 in

Grade: 42 ksi

# of Sides: 0 "0" IF Round

Fu 63 ksi

Reinf. Fillet Weld 0 "0" if None

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt

** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

Clear Space between 

Stiffeners (b):
4 in

876325

WESTON SQUARE 

Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material  TIA Rev G

420734 Rev.2

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

CCIplate v2.0 Analysis Date: 1/11/2018



 Reactions Bolt Threads:

Site Data Mu 82.96 ft-kips X-Excluded

BU#: Axial, Pu: 3.42 kips φVn=φ(0.55*Ab*Fu)

Site Name: Shear, Vu: 5.33 kips φ=0.75, φ*Vn (kips):

App #: Elevation: 90   feet 38.88

Pole Manufacturer: Rohn If No stiffeners, Criteria: TIA G <-Only Applcable to Unstiffened Cases 

Flange Bolt Results Rigid
Bolt Tension Capacity, φ*Tn,B1: 54.54 kips  φ*Tn

Qty: 20 Adjusted φ*Tn (due to Vu=Vu/Qty), B: 54.54 kips  φTn[(1-(Vu/φVn)^2]^0.5

Diameter (in.): 1  Bolt Fu: 120  Max Bolt directly applied Tu: 6.69 Kips

Bolt Material: A325  Bolt Fy: 92 Min. PL "tc" for B cap. w/o Pry: 1.488 in

N/A: 100 <-- Disregard Min PL "treq" for actual T w/ Pry: 0.398 in

N/A: 75 <-- Disregard Min PL "t1" for actual T w/o Pry: 0.521 in

Circle (in.): 29  T allowable w/o Prying: 54.54 kips α'<0 case

Prying Force, q: 0.00 kips

Total Bolt Tension=Tu+q: 6.69 kips

Diam: 32 in Non-Prying Bolt Stress Ratio, Tu/B: 12.3% Pass

Thick, t: 1.5 in

Grade (Fy): 36 ksi Exterior Flange Plate Results Flexural Check Rigid

Strength, Fu: 58 ksi  Compression Side Plate Stress: Rohn/Pirod,OK TIA G

Single-Rod B-eff: 3.77 in Allowable Plate Stress: 32.4 ksi φ*Fy

Compression Plate Stress Ratio: Rohn/Pirod,OK Comp. Y.L. Length:

No Prying 16.28

Config: 0 * Tension Side Stress Ratio, (treq/t)^2:Rohn/Pirod OK

Weld Type: Fillet 0.0%  

Groove Depth: 0.25 <-- Disregard n/a

Groove Angle: 45 <-- Disregard Stiffener Results N/A for Rohn / Pirod

Fillet H. Weld: 0.3125 in Horizontal Weld : N/A

Fillet V. Weld: 0.3125 in Vertical Weld: N/A

Width: 3 in Plate Flex+Shear, fb/Fb+(fv/Fv)^2: N/A

Height: 18 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: N/A

Thick: 0.75 in Plate Comp. (AISC Bracket): N/A

Notch: 0.5 in Pole Results n/a

Grade: 36 ksi Pole Punching Shear Check: N/A

Weld str.: 70 ksi

Diam: 24 in

Thick: 0.375 in

Grade: 42 ksi

# of Sides: 0 "0" IF Round

Fu 63 ksi

Reinf. Fillet Weld 0 "0" if None

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt

** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material  TIA Rev G

876325

WESTON SQUARE 

Pole Data

420734 Rev.2

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

Clear Space 

between Stiffeners 
4 in

CCIplate v2.0 Analysis Date: 1/11/2018



 Reactions Bolt Threads:

Site Data Mu 507.32 ft-kips N-Included

BU#: Axial, Pu: 13.04 kips Vn=φ(0.45*Ab*Fu)

Site Name: Shear, Vu: 17.15 kips φ=0.75, φ*Vn (kips):

App #: Elevation: 60   feet 62.62

Pole Manufacturer: Rohn If No stiffeners, Criteria: TIA G <-Only Applcable to Unstiffened Cases 

Flange Bolt Results Rigid
Bolt Tension Capacity, φ*Tn,B1: 111.04 kips  φ*Tn

Qty: 12 Adjusted φ*Tn (due to Vu=Vu/Qty), B: 111.01 kips  φTn[(1-(Vu/φVn)^2]^0.5

Diameter (in.): 1.5  Bolt Fu: 105  Max Bolt directly applied Tu: 56.89 Kips

Bolt Material: A325  Bolt Fy: 81 Min. PL "tc" for B cap. w/o Pry: 2.535 in

N/A: 100 <-- Disregard Min PL "treq" for actual T w/ Pry: 1.371 in

N/A: 75 <-- Disregard Min PL "t1" for actual T w/o Pry: 1.815 in

Circle (in.): 35  T allowable with Prying: 87.60 kips 0≤α'≤1 case

Prying Force, q: 0.00 kips

Total Bolt Tension=Tu+q: 56.89 kips

Diam: 41 in Prying Bolt Stress Ratio=(Tu+q)/(B): 51.3% Pass

Thick, t: 2 in

Grade (Fy): 36 ksi Exterior Flange Plate Results Flexural Check Rigid

Strength, Fu: 58 ksi  Compression Side Plate Stress: Rohn/Pirod,OK TIA G

Single-Rod B-eff: 6.28 in Allowable Plate Stress: 32.4 ksi φ*Fy

Compression Plate Stress Ratio: Rohn/Pirod,OK Comp. Y.L. Length:

No Prying 25.48

Config: 0 * Tension Side Stress Ratio, (treq/t)^2:Rohn/Pirod OK

Weld Type: Fillet 0.0%  

Groove Depth: 0.25 <-- Disregard n/a

Groove Angle: 45 <-- Disregard Stiffener Results N/A for Rohn / Pirod

Fillet H. Weld: 0.3125 in Horizontal Weld : N/A

Fillet V. Weld: 0.3125 in Vertical Weld: N/A

Width: 3 in Plate Flex+Shear, fb/Fb+(fv/Fv)^2: N/A

Height: 18 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: N/A

Thick: 0.75 in Plate Comp. (AISC Bracket): N/A

Notch: 0.5 in Pole Results n/a

Grade: 36 ksi Pole Punching Shear Check: N/A

Weld str.: 70 ksi

Diam: 24 in

Thick: 0.375 in

Grade: 42 ksi

# of Sides: 0 "0" IF Round

Fu 63 ksi

Reinf. Fillet Weld 0 "0" if None

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt

** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

Clear Space between 

Stiffeners (b):
4 in

876325

WESTON SQUARE 

Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material  TIA Rev G

420734 Rev.2

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

CCIplate v2.0 Analysis Date: 1/11/2018



 Reactions Bolt Threads:

Site Data Mu 507.32 ft-kips X-Excluded

BU#: Axial, Pu: 13.04 kips φVn=φ(0.55*Ab*Fu)

Site Name: Shear, Vu: 17.15 kips φ=0.75, φ*Vn (kips):

App #: Elevation: 60   feet 76.54

Pole Manufacturer: Rohn If No stiffeners, Criteria: TIA G <-Only Applcable to Unstiffened Cases 

Flange Bolt Results Rigid
Bolt Tension Capacity, φ*Tn,B1: 111.04 kips  φ*Tn

Qty: 12 Adjusted φ*Tn (due to Vu=Vu/Qty), B: 111.02 kips  φTn[(1-(Vu/φVn)^2]^0.5

Diameter (in.): 1.5  Bolt Fu: 105  Max Bolt directly applied Tu: 56.89 Kips

Bolt Material: A325  Bolt Fy: 81 Min. PL "tc" for B cap. w/o Pry: 1.376 in

N/A: 100 <-- Disregard Min PL "treq" for actual T w/ Pry: 0.734 in

N/A: 75 <-- Disregard Min PL "t1" for actual T w/o Pry: 0.985 in

Circle (in.): 35  T allowable w/o Prying: 111.04 kips α'<0 case

Prying Force, q: 0.00 kips

Total Bolt Tension=Tu+q: 56.89 kips

Diam: 41 in Non-Prying Bolt Stress Ratio, Tu/B: 51.2% Pass

Thick, t: 2 in

Grade (Fy): 36 ksi Exterior Flange Plate Results Flexural Check Rigid

Strength, Fu: 58 ksi  Compression Side Plate Stress: Rohn/Pirod,OK TIA G

Single-Rod B-eff: 7.85 in Allowable Plate Stress: 32.4 ksi φ*Fy

Compression Plate Stress Ratio: Rohn/Pirod,OK Comp. Y.L. Length:

No Prying 18.03

Config: 0 * Tension Side Stress Ratio, (treq/t)^2:Rohn/Pirod OK

Weld Type: Fillet 0.0%  

Groove Depth: 0.25 <-- Disregard n/a

Groove Angle: 45 <-- Disregard Stiffener Results N/A for Rohn / Pirod

Fillet H. Weld: 0.3125 in Horizontal Weld : N/A

Fillet V. Weld: 0.3125 in Vertical Weld: N/A

Width: 3 in Plate Flex+Shear, fb/Fb+(fv/Fv)^2: N/A

Height: 18 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: N/A

Thick: 0.75 in Plate Comp. (AISC Bracket): N/A

Notch: 0.5 in Pole Results n/a

Grade: 36 ksi Pole Punching Shear Check: N/A

Weld str.: 70 ksi

Diam: 30 in

Thick: 0.375 in

Grade: 42 ksi

# of Sides: 0 "0" IF Round

Fu 63 ksi

Reinf. Fillet Weld 0 "0" if None

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt

** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material  TIA Rev G

876325

WESTON SQUARE 

Pole Data

420734 Rev.2

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

Clear Space 

between Stiffeners 
4 in

CCIplate v2.0 Analysis Date: 1/11/2018



 Client: Design: Adichon

 Project: Date: 1/11/2018

 Site: Verify: CG

Date: 1/11/2018

Code: TIA-222-G

Reactions from TNX at 30 ft

Moment 1051.64 kip-ft

Axial 18.8 kips

Shear 19.03 kips

Flange Bolt Information:

Nfb 12

Diafb 1.5 in

BCfb 35 in

Agfb 1.7671 in
2

Group Area 21.21 in
2

Group Moment of Intertia 3247.13 in
4

Note: Flange bolts are assumed to take Moment, Axial, and full shear.

Bridge Stiffener Information:

Nbs 3

BCbs 47 in

Abs 6.25 in
2

Group Area 18.75 in
2

Group Moment of Intertia 5177.34 in
4

Note: Bridge stiffeners are assumed to take Moment only.

Jump Plate Information:

Njp 3

BCjp 43 in

Ajp 6 in
2

Group Area 18.00 in
2

Group Moment of Intertia 4160.25 in
4

Note: Jump plates are assumed to take Moment ans Axial only.

Bolt Bridge Stiffener Jump Plate Total

21.21 18.75 18.00 57.96 in
2

3247.13 5177.34 4160.25 12584.72 in
4

271.35 432.64 347.65 1051.64 kip-ft

10.17 8.63 18.80 kips

19.03 19.03 kips

See attached additional calculations for capacities of connections

Overland Park, KS 66211  Title:
Determination Reactions for Flange Connection

Phone: (913) 458-8145

Crown Castle

194393

6800 W 115th St. Suite 2292 876325.1509095
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Welded-Plate Monopole Bridge Stiffeners

Stiffener Results 37.0%

BU#: 876325 Maximum Compression: 158.4 kips

Site Name: Weston Square Allowable Compression: 428.7 kips

App #: 420734 Rev. 2 Compression Stress Ratio: 37.0%

Maximum Tension: 158.4 kips

Allowable Tension: 438.8 kips

Moment: 703.99 ft-kips Tension Stress Ratio: 36.1%

Axial: 10.17 kips Maximum Flexure: 1267.4 in.kips

Shear: 19.03 kips Allowable Flexure: 12774.2 in.kips

Bending&Shear Stress Ratio: 11.2%

Elevation: 30 ft

Weld Results 45.8%

Upper Weld Stress: 4.03 kip/in

Quantity: 12 Allowable Weld Stress: 9.55 kip/in

Bolt Diameter: 1.5 in Upper Weld Stress Ratio: 42.2%

Bolt Circle: 35 in Lower Weld Stress: 4.38 kip/in

Allowable Weld Stress: 9.55 kip/in

Lower Weld Stress Ratio: 45.8%

Upper Diam: 30 in

Upper Thickness 0.375 in Pole Results 19.2%

Lower Diam: 30 in Punching Shear Stress: 7.26 kip/in

Lower Thickness 0.5 in Allowable Punching Stress: 37.80 kip/in

Pipe Steel (Fy): 42 ksi Punching Shear Stress Ratio: 19.2%

Quantity: 3

Total Length: 72.0 in Moment: 249 ft.kips

Plate Thickness: 1.250 in Axial: 10.2 kips

Steel Grade (Fy): 65.0 ksi Shear: 19.0 kips

Steel Ultimate (Fu): 80.0 ksi

Weld Type: Fillet (both sides)

Weld Size: 0.375 in

Weld Strength: 80 ksi

Upper Weld Length: 34 in

Upper Plate Width: 11 in

Lower Weld Length: 32.4 in

Lower Plate Width: 11 in

Gap PL Length: 5.6 in 

Gap PL Width: 6 in

ASIF: 1.000

Stress Increase Factor

Site Data

Factored Loads at Splice Elevation

per TIA-222-G

Loads to Use to Check Flange 

and Bolts w / CCIPlate

Splice Bolt Data

Pole Data

Bridge Stiffener Data

Analysis Date: 1/11/2018
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}

 Jump Plate Reinforcement Check Elevation: 30ft

DETERMINE MAXIMUM FORCES ON JUMP PLATE

 Jump Plate Properties  Flange Bolt Poperties  Reactions 

N 3:= Nfb 12:= M 619kip ft⋅:=

BC 43in:= Diafb 1.5in:= P 18.8kip:=

Ag 6in
2:= BCfb 35in:= V 19.03kip:=

rx 0.2887in:=
Agfb 1.76in

2:=

 Combined Section Properties

Ifb

Nfb BCfb
2⋅ Agfb⋅

8
3234 in

4⋅=:= Ibs
N BC

2⋅ Ag⋅
8

4160.25 in
4⋅=:=

Itot Ifb Ibs+ 7394.25 in
4⋅=:= Agtot N Ag⋅ Nfb Agfb⋅+ 39.12 in

2⋅=:=

 Division of Forces

 Jump Plates  Flange Bolts

Ms M
Ibs

Itot









⋅ 348.27 kip ft⋅⋅=:= Mb M
Ifb

Itot









⋅ 270.73 kip ft⋅⋅=:=

Ps P
N Ag⋅
Agtot









⋅ 8.65 kip⋅=:= Pb P
Nfb Agfb⋅

Agtot









⋅ 10.15 kip⋅=:=

Vs 0kip:= Vb V 19.03 kip⋅=:= Flange bolts to take
full shear load

 Maximum Axial Forces in Single Jump Plate

C
BC

2
21.5 in⋅=:=

PComp

Ms C⋅

Ibs

Ag⋅
Ps

N
+ 132.47 kip⋅=:= PTens

Ms C⋅

Ibs

Ag⋅
Ps

N
− 126.71 kip⋅=:=
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}

CHECK BOLT CONNECTION TO TOWER

AJAX Bolt Properties per ENG-STD-10148 (M20 Bolt with Aero-HS Sleeve) 

Nb 14:= Dia 0.7874in:= Fubolt 120ksi:= Agb 0.4869in
2:= ϕ 0.75:=

tshaft 0.5in:= Fyshaft 42ksi:= Fushaft 60ksi:=
 Bolt Shear Capacity

Vmax

PComp

Nb

9.46 kip⋅=:=

ϕRnv 37kip:=

% Capacity =
Vmax

ϕRnv

25.57 %⋅=

 Tension Check (bolts above neutral axis) AISC 13th Edition, pg 7-12

BoltType :=
ecc 6.5in:=

n' 7:= number of bolts above neutral axis

dm 21in:= moment arm between resultant tensile and resultant compressive force

Tension force due to eccentric load
rut

PComp ecc⋅

n' dm⋅
5.86 kip⋅=:=

:=
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ϕRnt ϕRntFB BoltType "FORGBolt"=if

32.9kip otherwise

:=

ϕRnt 18 kip⋅=

% Capacity =
rut

ϕRnt

32.54 %⋅=

 Combined Shear and Tension Check TIA-222-G, 4.9.6.4

Vmax

ϕRnv









2
rut

ϕRnt









2

+ 0.17=

check "OK"
Vmax

ϕRnv









2
rut

ϕRnt









2

+ 1≤if

"Not Good" otherwise

:=

check "OK"= % Capacity =
Combined

1
17.13 %⋅=

 Shaft Bearing Capacity TIA-222-G, 4.9.6.2

Lc 1.8125in:= clear distance from edge of hole to edge of adjacent hole

0.80 1.2⋅ Lc
Dia

4
+








⋅ tshaft⋅ Fushaft⋅ 57.87 kip⋅=

2.4 Dia⋅ tshaft⋅ Fushaft⋅ 56.69 kip⋅=

ϕRnshaft 2.4 Dia⋅ tshaft⋅ Fushaft⋅ 2.4 Dia⋅ tshaft⋅ Fushaft⋅ 0.80 1.2⋅ Lc
Dia

4
+








⋅ tshaft⋅ Fushaft⋅≤if

0.80 1.2⋅ Lc
Dia

4
+








⋅ tshaft⋅ Fushaft⋅ otherwise

:=

⋅=
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ϕRnshaft 56.69 kip⋅=

% Capacity =
Vmax

ϕRnshaft

16.69 %⋅=

CHECK JUMP PLATE CAPACITY

 Compression Check AISC, part 16, ch. E

L 18in:= K 0.8:= Fy 65ksi:= Fu 80ksi:=

Fe
π

2
29000⋅ ksi

K L⋅
rx









2
115.04 ksi⋅=:=

K L⋅
rx

49.88= < 4.71
29000 ksi⋅

Fy

⋅ 99.49= ... Fcr 0.658

Fy

Fe
Fy⋅ 51.31 ksi⋅=:=

ϕPn 0.9 Fcr⋅ Ag⋅ 277.08 kip⋅=:=

% Capacity =
PComp

ϕPn

47.81 %⋅=

 Tension Check AISC, part 16, ch. D

 Gross Section Yield

ϕPt 0.90 Fy⋅ Ag⋅ 351 kip⋅=:=

% Capacity =
PTens

ϕPt

36.1 %⋅=

 Net Section Fracture

BH 1.1875in:= T 1in:=

An Ag BH
1

16
in+








T⋅− 4.75 in
2⋅=:=
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Ae min An 0.85 Ag⋅, ( ) 4.75 in
2⋅=:=

ϕFn 0.75 Fu⋅ Ae⋅ 285 kip⋅=:=

% Capacity =
PTens

ϕFn

44.46 %⋅=
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 Reactions Bolt Threads:

Site Data Mu 271.35 ft-kips N-Included

BU#: Axial, Pu: 10.17 kips Vn=φ(0.45*Ab*Fu)

Site Name: Shear, Vu: 19.03 kips φ=0.75, φ*Vn (kips):

App #: Elevation: 30   feet 62.62

Pole Manufacturer: Other If No stiffeners, Criteria: TIA G <-Only Applcable to Unstiffened Cases 

Flange Bolt Results Rigid
Bolt Tension Capacity, φ*Tn,B1: 111.04 kips  φ*Tn

Qty: 12 Adjusted φ*Tn (due to Vu=Vu/Qty), B: 111.00 kips  φTn[(1-(Vu/φVn)^2]^0.5

Diameter (in.): 1.5  Bolt Fu: 105  Max Bolt directly applied Tu: 30.16 Kips

Bolt Material: A325  Bolt Fy: 81 Min. PL "tc" for B cap. w/o Pry: 1.376 in

N/A: 100 <-- Disregard Min PL "treq" for actual T w/ Pry: 0.534 in

N/A: 75 <-- Disregard Min PL "t1" for actual T w/o Pry: 0.717 in

Circle (in.): 35  T allowable w/o Prying: 111.04 kips α'<0 case

Prying Force, q: 0.00 kips

Total Bolt Tension=Tu+q: 30.16 kips

Diam: 41 in Non-Prying Bolt Stress Ratio, Tu/B: 27.2% Pass

Thick, t: 2 in

Grade (Fy): 36 ksi Exterior Flange Plate Results Flexural Check Rigid

Strength, Fu: 58 ksi  Compression Side Plate Stress: 5.4 ksi TIA G

Single-Rod B-eff: 7.85 in Allowable Plate Stress: 32.4 ksi φ*Fy

Compression Plate Stress Ratio: 16.7% Pass Comp. Y.L. Length:

No Prying 18.03

Config: 0 * Tension Side Stress Ratio, (treq/t)^2: 7.1% Pass

Weld Type: Fillet 16.7%  

Groove Depth: 0.25 <-- Disregard n/a

Groove Angle: 45 <-- Disregard Stiffener Results

Fillet H. Weld: 0.3125 in Horizontal Weld : n/a

Fillet V. Weld: 0.3125 in Vertical Weld: n/a

Width: 3 in Plate Flex+Shear, fb/Fb+(fv/Fv)^2: n/a

Height: 18 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: n/a

Thick: 0.75 in Plate Comp. (AISC Bracket): n/a

Notch: 0.5 in Pole Results n/a

Grade: 36 ksi Pole Punching Shear Check: n/a

Weld str.: 70 ksi

Diam: 30 in

Thick: 0.375 in

Grade: 42 ksi

# of Sides: 0 "0" IF Round

Fu 63 ksi

Reinf. Fillet Weld 0 "0" if None

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt

** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

Clear Space between 

Stiffeners (b):
4 in

876325

WESTON SQUARE 

Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material  TIA Rev G

420734 Rev.2

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

CCIplate v2.0 Analysis Date: 1/11/2018



 Reactions Bolt Threads:

Site Data Mu 271.35 ft-kips X-Excluded

BU#: Axial, Pu: 10.17 kips φVn=φ(0.55*Ab*Fu)

Site Name: Shear, Vu: 19.03 kips φ=0.75, φ*Vn (kips):

App #: Elevation: 30   feet 76.54

Pole Manufacturer: Other If No stiffeners, Criteria: TIA G <-Only Applcable to Unstiffened Cases 

Flange Bolt Results Rigid
Bolt Tension Capacity, φ*Tn,B1: 111.04 kips  φ*Tn

Qty: 12 Adjusted φ*Tn (due to Vu=Vu/Qty), B: 111.01 kips  φTn[(1-(Vu/φVn)^2]^0.5

Diameter (in.): 1.5  Bolt Fu: 105  Max Bolt directly applied Tu: 30.16 Kips

Bolt Material: A325  Bolt Fy: 81 Min. PL "tc" for B cap. w/o Pry: 1.376 in

N/A: 100 <-- Disregard Min PL "treq" for actual T w/ Pry: 0.534 in

N/A: 75 <-- Disregard Min PL "t1" for actual T w/o Pry: 0.717 in

Circle (in.): 35  T allowable w/o Prying: 111.04 kips α'<0 case

Prying Force, q: 0.00 kips

Total Bolt Tension=Tu+q: 30.16 kips

Diam: 41 in Non-Prying Bolt Stress Ratio, Tu/B: 27.2% Pass

Thick, t: 2 in

Grade (Fy): 36 ksi Exterior Flange Plate Results Flexural Check Rigid

Strength, Fu: 58 ksi  Compression Side Plate Stress: 5.4 ksi TIA G

Single-Rod B-eff: 7.85 in Allowable Plate Stress: 32.4 ksi φ*Fy

Compression Plate Stress Ratio: 16.7% Pass Comp. Y.L. Length:

No Prying 18.03

Config: 0 * Tension Side Stress Ratio, (treq/t)^2: 7.1% Pass

Weld Type: Fillet 16.7%  

Groove Depth: 0.25 <-- Disregard n/a

Groove Angle: 45 <-- Disregard Stiffener Results

Fillet H. Weld: 0.3125 in Horizontal Weld : n/a

Fillet V. Weld: 0.3125 in Vertical Weld: n/a

Width: 3 in Plate Flex+Shear, fb/Fb+(fv/Fv)^2: n/a

Height: 18 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: n/a

Thick: 0.75 in Plate Comp. (AISC Bracket): n/a

Notch: 0.5 in Pole Results n/a

Grade: 36 ksi Pole Punching Shear Check: n/a

Weld str.: 70 ksi

Diam: 30 in

Thick: 0.5 in

Grade: 42 ksi

# of Sides: 0 "0" IF Round

Fu 63 ksi

Reinf. Fillet Weld 0 "0" if None

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt

** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material  TIA Rev G

876325

WESTON SQUARE 

Pole Data

420734 Rev.2

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

Clear Space 

between Stiffeners 
4 in

CCIplate v2.0 Analysis Date: 1/11/2018
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BV Template v2.0

Anchor Rod Information

       TIA Code G Reactions
       eta Factor 0.5 Moment 1709.97 kip-ft

       Number of Bolt Circles 2 Axial 34.29 kip

       Base Plate Type Circular Shear 23.56 kip

1st BC 2nd BC

       Anchor Rod Quantity 12 3

       Anchor Rod Diameter 1.5 1.75 in

       Anchor Rod Material A354 GR BC Dywidag ksi

       Bolt Circle Diameter 35 44.5 in

       Base Plate or Bracketed Connection? Bracket*

Bolt # Orientation of Anchor Bolts (Degrees)

1 0.0 15

2 30.0 135

3 60.0 255

4 90.0

5 120.0

6 150.0

7 180.0

8 210.0

9 240.0

10 270.0

11 300.0

12 330.0

Anchor Rod Results
1st BC 2nd BC

       Moment on Bolt Group 1103.2 606.8 kip-ft

       Axial on Bolt Group 34.3 0.0 kip

       Shear on Bolt Group 23.6 0.0 kip

       Combined Load per Anchor Rod 132.9 218.2 kip

       Anchor Rod Capacity 140.5 227.9 kip

       Max Stress Ratio 94.5% 95.7%

(it is assumed that all Axial and Shear loads will go to the original anchor rods)

*Bracket Calculations & Results are on the following pages.

BLACK & VEATCH

ANCHOR ROD ANALYSIS
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Tower & Foundation Properties

       Monopole Thickness at Base 0.5 in

       Monopole Material A500 Gr.B (Rnd)

                 Yield Stress, Fy 42 ksi

                 Ultimate Stress, Fu 58 ksi

       Base Plate Material A36

                 Yield Stress, Fy 36 ksi

                 Ultimate Stress, Fu 58 ksi

       Pier Foundation Diameter 5 ft

                 Rebar Yield Stress 60 ksi

                 Concrete Strength 3000 psi

                 Clear Cover 3 in

                 Rebar Size 9

                 Tie Size 4

                 Vertical Rebar Quantity 19

2nd BC

Analysis or Design of Bracket? Analysis

Bracket Loading Information

       Moment on Bolt Group 606.8 kip-ft

       Axial Load on Anchor Rod 218.2 kip

       Anchor Rod Capacity 227.9 kip

Tube Properties

       Tube Section Pipe 3 XXS

       Length 10.625 in

       Gap Between Base Plate and Tube 0 in

       Outside Width/Diameter 3.5 in

       Thickness 0.6 in

       Area 5.16 in2

       Moment of Inertia 5.79 in
4

       Radius of Gyration 1.06 in

       Material A572 Gr.50

                 Yield Stress 50 ksi

                 Ultimate Stress 65 ksi

Gusset Plate Properties

       Width 5.5 in

       Thickness 1 in

       Height of Plate at Pole, Lplate1 36 in

       Height of Plate at Tube, Lplate2 10.625 in

       Notch Size 0.75 in

       Material A572 Gr. 65

                 Yield Stress 65 ksi

                 Ultimate Stress 80 ksi

Weld Properties

       Plate to Monopole Weld Size 0.375 in

       Plate to Tube Weld Size 0.75 in

       Plate to Base Plate Weld Size CJP in

       Electrode E70

       Material Grade, FEXX 70 ksi

Anchor Rod Embedment Properties

       Embedment Depth 8 ft

       Epoxy Material Hilti RE 500 SD

       Bond Strength 1.575 ksi

ANCHOR ROD BRACKET CALCULATIONS

AISCM Table 1-12

BLACK & VEATCH

TIA-222-G

Reference
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Tube Analysis

       Bearing Check

φb = 0.75

φPn = φb1.8FyAg = 348.30 kip

Stress Ratio 62.6%

       Compression Check

φc = 0.90

K = 1

KL/r = 10.02

4.71√(E/Fy) = 113.43

Fe = π2E/(KL/r)2 = 2848.73 ksi

Fcr = 0.658
(Fy/Fe)

Fy = 49.63 ksi

φPn = φcFyAg = 232.20 kip

Stress Ratio 94.0%

Gusset Plate Analysis

       Plate Shear Yielding Check

φv = 1

Anv = Ag = tplate*Ltube = 11 in2

φVn = φv0.6AgFy = 414 kip

Stress Ratio 52.7%

       Plate Shear Rupture Check

φv = 0.75

φVn = φv0.6AnvFu = 382.50 kip

Stress Ratio 57.1%

       Plate to Monopole Punching Shear Check

φv = 0.90

e = wplate + dtube - ttube - Db/2 = 7.53 in

M = P * e = 1641.80 kip-in

fv = 6M/Lplate1
2 = 7.60 kip/in

φFv = φv0.6Fymp(2tmp) = 22.68 kip/in

Stress Ratio 33.5%

       Plate to Tube Punching Shear Check

e = dtube - ttube - Db/2 = 2.03 in

M = P * e = 441.81 kip-in

fv = 6M/Lplate2
2
 = 23.48 kip/in

φFv = φv0.6Fytube(2ttube) = 32.40 kip/in

Stress Ratio 73.4%

Gusset Plate to Monopole Weld Analysis

φwg = 0.75

φRnweld = φwg0.6FEXX = 31.5 ksi

φRnplate = φwg0.6Fuplate = 26.1 ksi

φRnpole = φwg0.6Fupole = 26.1 ksi

Stress Ratio 50.5%

Gusset Plate to Tube Weld Analysis

φw = 0.75

a = (dtube - ttube - Db/2)/Lplate2 = 0.19

C = 1.00

C1 = 3.67

φRn = φwCC1DLplate2 = 350.94 kip

Stress Ratio 62.2%

ANCHOR ROD BRACKET CALCULATIONS

AISCM Eq (J4-4)

AISCM Eq (J4-3)

AISCM Eq (E3-2)

AISCM Eq (J4-6)

AISCM Eq (E3-4)

AISCM Eq (J7-1)

TIA-222-G

Reference

BLACK & VEATCH
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Embedment Depth Analysis

       Development Length Calculation

Transverse Reinforcement Index, krt = 0

Rebar Location Factor, ψt = 1

Rebar Coating Factor, ψe = 1

Rebar Size Factor, ψs = 1

Concrete Weight Factor, λ = 1

Diameter of Rebar, db = 1.13 in

Diameter of Tie, dtie = 0.50 in

BCrebar = Dpier - 2cc - 2dtie - db = 51.88 in

Srebar = πBCrebar / n = 8.58 in

cb = Srebar/2 = 4.06 in

ld = [3/40 (fy/λ√f'c) ψtψeψs/2.5]db = 36.97 in

       Development Length Check

A = Srebar / 2 = 4.29 in

B = BCrebar/2 - BCbracket/2 = 3.69 in

G = √(A2 + B2) = 5.66 in

l'd = ld + G/1.5 + 3in = 43.74 in

Sb = 1.58 ksi

φbond = 0.55

Lbe = Pn / (πDbSbφbond) = 45.81 in

Lmin1 = Lbe + 6in = 51.81 in

Lmin2 = l'd + 0.25Lbe = 55.20 in

Stress Ratio 57.5%

ACI 318-08

Chapter 12

BLACK & VEATCH

ANCHOR ROD BRACKET CALCULATIONS
TIA-222-G

Reference



TIA Rev G
Site Data

BU#: 1103 ft-kips

Site Name: 34 kips

App #: 24 kips

Other Eta Factor, η 0.5 TIA G (Fig. 4-4)

If No stiffeners, Criteria: AISC LRFD <-Only Applcable to Unstiffened Cases 

Qty: 12

Diam: 1.5 in

Rod Material: Other Anchor Rod Results Stiffened

Strength (Fu): 125 ksi Max Rod (Cu+ Vu/ή): 132.9 Kips AISC LRFD

Yield (Fy): 109 ksi Allowable Axial, Φ*Fu*Anet: 141.0 Kips φ*Tn

Bolt Circle: 35 in Anchor Rod Stress Ratio: 94.2% Pass

Diam: 41 in Base Plate Results Flexural Check Stiffened

Thick: 2 in Base Plate Stress: 24.6 ksi AISC LRFD

Grade: 36 ksi Allowable Plate Stress: 32.4 ksi φ*Fy

Single-Rod B-eff: 7.85 in Base Plate Stress Ratio: 75.8% Pass Y.L. Length:

N/A, Roark

Config: 1 * Stiffener Results

Weld Type: Fillet Horizontal Weld : 85.9% Pass

Groove Depth: 0.5 <-- Disregard Vertical Weld: 46.4% Pass

Groove Angle: 45 <-- Disregard Plate Flex+Shear, fb/Fb+(fv/Fv)^2: 28.5% Pass

Fillet H. Weld: 0.375 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: 55.5% Pass

Fillet V. Weld: 0.375 in Plate Comp. (AISC Bracket): 66.5% Pass

Width: 5 in 0.85917578

Height: 10 in Pole Results

Thick: 0.5 in Pole Punching Shear Check: 21.3% Pass

Notch: 0.75 in

Grade: 65 ksi  

Weld str.: 70 ksi  

Diam: 30 in

Thick: 0.5 in

Grade: 42 ksi

# of Sides: 0 "0" IF Round

Fu 63 ksi

Reinf. Fillet Weld 0 "0" if None

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt

** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

Reactions

Mu:

Axial, Pu:

Shear, Vu:420734 Rev.2

Pole Data

Anchor Rod Data

Plate Data

WESTON SQUARE 

in

Pole Manufacturer:

Stiffener Data (Welding at both sides)

Clear Space 

between 
4

876325

Assumption:  Clear space between bottom of leveling nut and top of concrete not exceeding (1)*(Rod Diameter)

Stiffened or Unstiffened, Ungrouted, Circular Base Plate - Any Rod Material

CCIplate v2.0 Analysis Date: 1/11/2018



876325.1509095 Foundation Analysis.lp9o
================================================================================

                     LPile for Windows, Version 2016-09.007

                 Analysis of Individual Piles and Drilled Shafts
                Subjected to Lateral Loading Using the p-y Method
                           © 1985-2016 by Ensoft, Inc.
                               All Rights Reserved

================================================================================

This copy of LPile is being used by:

Black & Veatch Corp.
KC

Serial Number of Security Device: 291911506

This copy of LPile is licensed for exclusive use by:

Black & Veatch, Overland Park, K

Use of this program by any entity other than Black & Veatch, Overland Park, K
is a violation of the software license agreement.

--------------------------------------------------------------------------------
                             Files Used for Analysis
--------------------------------------------------------------------------------

Path to file locations:
\Users\GIA90126\Desktop\CCI SA\876325.1509095 - TSA\Structural\FDN\

Name of input data file:      
876325.1509095 Foundation Analysis.lp9d

Name of output report file:   
876325.1509095 Foundation Analysis.lp9o

Name of plot output file:     
876325.1509095 Foundation Analysis.lp9p

Name of runtime message file: 
876325.1509095 Foundation Analysis.lp9r

--------------------------------------------------------------------------------
                            Date and Time of Analysis
--------------------------------------------------------------------------------

               Date:  January 11, 2018            Time:  17:29:46

--------------------------------------------------------------------------------
                                  Problem Title
--------------------------------------------------------------------------------

Project Name: WESTON SQUARE(BU# 876325)                                                                  
                                                                                                         
                                            
Job Number: 194393 (876325.1509095)                                                                      
                                                                                                         
                                            
Client: Crown Castle                                                                                     
                                                                                                         
                                            
Engineer: Adichon Akkarapunyathron                                                                       
                                                                                                         
                                            
Description: 876325.1509095 Foundation Analysis                                                          
                                                                                                         
                                            

--------------------------------------------------------------------------------
                          Program Options and Settings
--------------------------------------------------------------------------------
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Computational Options:
 - Use unfactored loads in computations (conventional analysis)
Engineering Units Used for Data Input and Computations:
 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:
 - Maximum number of iterations allowed                =          500
 - Deflection tolerance for convergence                =   1.0000E-05 in
 - Maximum allowable deflection                        =     100.0000 in
 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:
 - Static loading specified

 - Use of p-y modification factors for p-y curves not selected
 - No distributed lateral loads are entered
 - Loading by lateral soil movements acting on pile not selected
 - Analysis includes tip shear resistance for short pile or shaft
 - Computation of pile-head foundation stiffness matrix not selected
 - Push-over analysis of pile not selected
 - Buckling analysis of pile not selected

Output Options:
 - Output files use decimal points to denote decimal symbols.
 - Report only summary tables of pile-head deflection, maximum bending moment,
   and maximum shear force in output report file.
 - No p-y curves to be computed and reported for user-specified depths
 - Print using wide report formats

--------------------------------------------------------------------------------
                     Pile Structural Properties and Geometry
--------------------------------------------------------------------------------

Number of pile sections defined                        =            2
Total length of pile                                   =       37.500 ft
Depth of ground surface below top of pile              =       0.5000 ft

Pile diameters used for p-y curve computations are defined using 4 points.

p-y curves are computed using pile diameter values interpolated with depth over 
the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    
Point        Pile Head          Diameter  
 No.            feet             inches   
-----      -------------     -------------
  1             0.000           60.0000
  2            20.000           60.0000
  3            20.000           60.0000
  4            37.500           60.0000

Input Structural Properties for Pile Sections:
----------------------------------------------

Pile Section No. 1:

   Section 1 is a round drilled shaft, bored pile, or CIDH pile
   Length of section                                   =    20.000000 ft
   Shaft Diameter                                      =    60.000000 in
   Shear capacity of section                           =       0.0000 lbs

Pile Section No. 2:

   Section 2 is a round drilled shaft, bored pile, or CIDH pile
   Length of section                                   =    17.500000 ft
   Shaft Diameter                                      =    60.000000 in
   Shear capacity of section                           =       0.0000 lbs

--------------------------------------------------------------------------------
                       Ground Slope and Pile Batter Angles
--------------------------------------------------------------------------------
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Ground Slope Angle                                     =        0.000 degrees
                                                       =        0.000 radians

Pile Batter Angle                                      =        0.000 degrees
                                                       =        0.000 radians

--------------------------------------------------------------------------------
                       Soil and Rock Layering Information
--------------------------------------------------------------------------------

The soil profile is modelled using 8 layers

Layer 1 is soft clay, p-y criteria by Matlock, 1970

   Distance from top of pile to top of layer           =     0.500000 ft
   Distance from top of pile to bottom of layer        =     2.500000 ft
   Effective unit weight at top of layer               =   120.000000 pcf
   Effective unit weight at bottom of layer            =   120.000000 pcf
   Undrained cohesion at top of layer                  =    0.0001000 psf
   Undrained cohesion at bottom of layer               =    0.0001000 psf
   Epsilon-50 at top of layer                          =       0.0000 
   Epsilon-50 at bottom of layer                       =       0.0000 

   NOTE: Default values for Epsilon-50 will be computed for this layer.

Layer 2 is soft clay, p-y criteria by Matlock, 1970

   Distance from top of pile to top of layer           =     2.500000 ft
   Distance from top of pile to bottom of layer        =     3.830000 ft
   Effective unit weight at top of layer               =   110.000000 pcf
   Effective unit weight at bottom of layer            =   110.000000 pcf
   Undrained cohesion at top of layer                  =    0.0001000 psf
   Undrained cohesion at bottom of layer               =    0.0001000 psf
   Epsilon-50 at top of layer                          =       0.0000 
   Epsilon-50 at bottom of layer                       =       0.0000 

   NOTE: Default values for Epsilon-50 will be computed for this layer.

Layer 3 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =     3.830000 ft
   Distance from top of pile to bottom of layer        =     6.500000 ft
   Effective unit weight at top of layer               =   110.000000 pcf
   Effective unit weight at bottom of layer            =   110.000000 pcf
   Friction angle at top of layer                      =    30.000000 deg.
   Friction angle at bottom of layer                   =    30.000000 deg.
   Subgrade k at top of layer                          =       0.0000 pci
   Subgrade k at bottom of layer                       =       0.0000 pci

   NOTE: Default values for subgrade k will be computed for this layer.

Layer 4 is stiff clay with water-induced erosion

   Distance from top of pile to top of layer           =     6.500000 ft
   Distance from top of pile to bottom of layer        =    13.500000 ft
   Effective unit weight at top of layer               =   110.000000 pcf
   Effective unit weight at bottom of layer            =   110.000000 pcf
   Undrained cohesion at top of layer                  =   750.000000 psf
   Undrained cohesion at bottom of layer               =   750.000000 psf
   Epsilon-50 at top of layer                          =       0.0000 
   Epsilon-50 at bottom of layer                       =       0.0000 
   Subgrade k at top of layer                          =       0.0000 pci
   Subgrade k at bottom of layer                       =       0.0000 pci

   NOTE: Default values for Epsilon-50 will be computed for this layer.

   NOTE: Default values for subgrade k will be computed for this layer.

Layer 5 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    13.500000 ft
   Distance from top of pile to bottom of layer        =    15.500000 ft
   Effective unit weight at top of layer               =   105.000000 pcf
   Effective unit weight at bottom of layer            =   105.000000 pcf
   Friction angle at top of layer                      =    30.000000 deg.
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   Friction angle at bottom of layer                   =    30.000000 deg.
   Subgrade k at top of layer                          =       0.0000 pci
   Subgrade k at bottom of layer                       =       0.0000 pci

   NOTE: Default values for subgrade k will be computed for this layer.

Layer 6 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    15.500000 ft
   Distance from top of pile to bottom of layer        =    28.500000 ft
   Effective unit weight at top of layer               =    52.600000 pcf
   Effective unit weight at bottom of layer            =    52.600000 pcf
   Friction angle at top of layer                      =    32.000000 deg.
   Friction angle at bottom of layer                   =    32.000000 deg.
   Subgrade k at top of layer                          =       0.0000 pci
   Subgrade k at bottom of layer                       =       0.0000 pci

   NOTE: Default values for subgrade k will be computed for this layer.

Layer 7 is stiff clay with water-induced erosion

   Distance from top of pile to top of layer           =    28.500000 ft
   Distance from top of pile to bottom of layer        =    33.500000 ft
   Effective unit weight at top of layer               =    47.600000 pcf
   Effective unit weight at bottom of layer            =    47.600000 pcf
   Undrained cohesion at top of layer                  =   750.000000 psf
   Undrained cohesion at bottom of layer               =   750.000000 psf
   Epsilon-50 at top of layer                          =       0.0000 
   Epsilon-50 at bottom of layer                       =       0.0000 
   Subgrade k at top of layer                          =       0.0000 pci
   Subgrade k at bottom of layer                       =       0.0000 pci

   NOTE: Default values for Epsilon-50 will be computed for this layer.

   NOTE: Default values for subgrade k will be computed for this layer.

Layer 8 is stiff clay with water-induced erosion

   Distance from top of pile to top of layer           =    33.500000 ft
   Distance from top of pile to bottom of layer        =    37.500000 ft
   Effective unit weight at top of layer               =    57.600000 pcf
   Effective unit weight at bottom of layer            =    57.600000 pcf
   Undrained cohesion at top of layer                  =        1500. psf
   Undrained cohesion at bottom of layer               =        1500. psf
   Epsilon-50 at top of layer                          =       0.0000 
   Epsilon-50 at bottom of layer                       =       0.0000 
   Subgrade k at top of layer                          =       0.0000 pci
   Subgrade k at bottom of layer                       =       0.0000 pci

   NOTE: Default values for Epsilon-50 will be computed for this layer.

   NOTE: Default values for subgrade k will be computed for this layer.

 (Depth of the lowest soil layer extends 0.000 ft below the pile tip)

--------------------------------------------------------------------------------
                        Summary of Input Soil Properties
--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Undrained    Angle of        E50                
  
Layer           Name             Depth       Unit Wt.    Cohesion     Friction        or           kpy   
  
 Num.     (p-y Curve Type)        ft           pcf          psf          deg.         krm          pci   
  
-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------
  
  1            Soft               0.5000     120.0000     1.00E-04       --         default        --    
  
               Clay               2.5000     120.0000     1.00E-04       --         default        --    
  
  2            Soft               2.5000     110.0000     1.00E-04       --         default        --    
  
               Clay               3.8300     110.0000     1.00E-04       --         default        --    
  
  3            Sand               3.8300     110.0000       --          30.0000       --         default 
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          (Reese, et al.)         6.5000     110.0000       --          30.0000       --         default 
  
  4         Stiff Clay            6.5000     110.0000     750.0000       --         default      default 
  
          with Free Water        13.5000     110.0000     750.0000       --         default      default 
  
  5            Sand              13.5000     105.0000       --          30.0000       --         default 
  
          (Reese, et al.)        15.5000     105.0000       --          30.0000       --         default 
  
  6            Sand              15.5000      52.6000       --          32.0000       --         default 
  
          (Reese, et al.)        28.5000      52.6000       --          32.0000       --         default 
  
  7         Stiff Clay           28.5000      47.6000     750.0000       --         default      default 
  
          with Free Water        33.5000      47.6000     750.0000       --         default      default 
  
  8         Stiff Clay           33.5000      57.6000        1500.       --         default      default 
  
          with Free Water        37.5000      57.6000        1500.       --         default      default 
  

--------------------------------------------------------------------------------
                               Static Loading Type
--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------
                Pile-head Loading and Pile-head Fixity Conditions
--------------------------------------------------------------------------------

Number of loads specified = 2

Load    Load         Condition               Condition            Axial Thrust      Compute Top y 
 No.    Type             1                       2                 Force, lbs      vs. Pile Length
-----   ----   --------------------   -----------------------   ----------------   ---------------
   1     1     V =       24000. lbs   M =    20520000. in-lbs            34000.          No
   2     1     V =       24000. lbs   M =    20520000. in-lbs            25500.          No

V = shear force applied normal to pile axis
M = bending moment applied to pile head
y = lateral deflection normal to pile axis
S = pile slope relative to original pile batter angle
R = rotational stiffness applied to pile head
Values of top y vs. pile lengths can be computed only for load types with
specified shear loading (Load Types 1, 2, and 3).
Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------
                       Shear Resistance Curve at Pile Tip
--------------------------------------------------------------------------------

Point     Displacement     Tip Shear Force
 No.           in                  lbs
-----     ------------     ---------------
   1          0.000               0.000
   2          0.120           16190.625
   3         10.000           16190.625

--------------------------------------------------------------------------------
     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness
--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 2

Pile Section No. 1:
-------------------
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Dimensions and Properties of Drilled Shaft (Bored Pile):
--------------------------------------------------------

Length of Section                                      =    20.000000 ft
Shaft Diameter                                         =    60.000000 in
Number of Reinforcing Bars                             =           19 bars   
Yield Stress of Reinforcing Bars                       =       60000. psi
Modulus of Elasticity of Reinforcing Bars              =    29000000. psi
Gross Area of Shaft                                    =        2827. sq. in.
Total Area of Reinforcing Steel                        =    19.810000 sq. in.
Area Ratio of Steel Reinforcement                      =         0.70 percent
Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in

Axial Structural Capacities:
----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     8348.040 kips    
Tensile Load for Cracking of Concrete                  =    -1083.038 kips    
Nominal Axial Tensile Capacity                         =    -1188.600 kips    

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y     
    Number         inches         sq. in.        inches         inches  
  ----------     ----------     ----------     ----------     ----------
      1            1.128000       1.000000      26.436000        0.00000
      2            1.128000       1.000000      24.423679      10.116619
      3            1.128000       1.000000      18.693075      18.693075
      4            1.128000       1.000000      10.116619      24.423679
      5            1.128000       1.000000        0.00000      26.436000
      6            1.128000       1.000000     -10.116619      24.423679
      7            1.128000       1.000000     -18.693075      18.693075
      8            1.128000       1.000000     -24.423679      10.116619
      9            1.128000       1.000000     -26.436000        0.00000
     10            1.128000       1.000000     -24.423679     -10.116619
     11            1.128000       1.000000     -18.693075     -18.693075
     12            1.128000       1.000000     -10.116619     -24.423679
     13            1.128000       1.000000        0.00000     -26.436000
     14            1.128000       1.000000      10.116619     -24.423679
     15            1.128000       1.000000      18.693075     -18.693075
     16            1.128000       1.000000      24.423679     -10.116619
     17            1.270000       1.270000     -17.040000      14.300000
     18            1.270000       1.270000      19.280000     -11.420000
     19            1.270000       1.270000     -19.280000     -11.420000

NOTE: The positions of the above rebars were input by the user

Minimum spacing between any two bars not equal to zero =  3.495 inches
between bars 7 and 17.

Ratio of bar spacing to maximum aggregate size = 4.66

Concrete Properties:
--------------------

Compressive Strength of Concrete                       =        3000. psi
Modulus of Elasticity of Concrete                      =     3122019. psi
Modulus of Rupture of Concrete                         =  -410.791918 psi
Compression Strain at Peak Stress                      =     0.001634
Tensile Strain at Fracture of Concrete                 =   -0.0001160
Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 2

   Number     Axial Thrust Force
                   kips
   ------     ------------------
      1               25.500
      2               34.000

--------------------------------------------------------------------------------
   Summary of Results for Nominal (Unfactored) Moment Capacity for Section 1
--------------------------------------------------------------------------------

Page 6



876325.1509095 Foundation Analysis.lp9o

Moment values interpolated at maximum compressive strain = 0.003
or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.
  No.              kips                 in-kip               Strain
 ----         ----------------     ------------------     ------------
   1                25.500             29736.619           0.00300000
   2                34.000             29907.318           0.00300000

Note that the values of moment capacity in the table above are not 
factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 
the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.70).

The above values should be multiplied by the appropriate strength reduction 
factor to compute ultimate moment capacity according to ACI 318, Section 
9.3.2.2 or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding 
bending stiffnesses computed for common resistance factor values used for 
reinforced concrete sections.

Axial     Resist.       Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.
Load      Factor      Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 
 No.    for Moment      in-kips        kips         in-kips      kip-in^2  
-----  ------------  ------------  ------------  ------------  ------------
   1       0.65            29737.     16.575000        19329.    417992472.
   2       0.65            29907.     22.100000        19440.    420822168.
 
   1       0.70            29737.     17.850000        20816.    414859839.
   2       0.70            29907.     23.800000        20935.    417612658.
 
   1       0.75            29737.     19.125000        22302.    401527814.
   2       0.75            29907.     25.500000        22430.    404263853.

Pile Section No. 2:
-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile):
--------------------------------------------------------

Length of Section                                      =    17.500000 ft
Shaft Diameter                                         =    60.000000 in
Concrete Cover Thickness                               =     3.500000 in
Number of Reinforcing Bars                             =           16 bars   
Yield Stress of Reinforcing Bars                       =       60000. psi
Modulus of Elasticity of Reinforcing Bars              =    29000000. psi
Gross Area of Shaft                                    =        2827. sq. in.
Total Area of Reinforcing Steel                        =    16.000000 sq. in.
Area Ratio of Steel Reinforcement                      =         0.57 percent
Edge-to-Edge Bar Spacing                               =     8.991725 in
Maximum Concrete Aggregate Size                        =     0.750000 in
Ratio of Bar Spacing to Aggregate Size                 =        11.99
Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in

Axial Structural Capacities:
----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     8129.155 kips    
Tensile Load for Cracking of Concrete                  =    -1071.606 kips    
Nominal Axial Tensile Capacity                         =     -960.000 kips    

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y     
    Number         inches         sq. in.        inches         inches  
  ----------     ----------     ----------     ----------     ----------
      1            1.128000       1.000000      25.936000        0.00000
      2            1.128000       1.000000      23.961740       9.925278
      3            1.128000       1.000000      18.339521      18.339521
      4            1.128000       1.000000       9.925278      23.961740
      5            1.128000       1.000000        0.00000      25.936000
      6            1.128000       1.000000      -9.925278      23.961740
      7            1.128000       1.000000     -18.339521      18.339521
      8            1.128000       1.000000     -23.961740       9.925278
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      9            1.128000       1.000000     -25.936000        0.00000
     10            1.128000       1.000000     -23.961740      -9.925278
     11            1.128000       1.000000     -18.339521     -18.339521
     12            1.128000       1.000000      -9.925278     -23.961740
     13            1.128000       1.000000        0.00000     -25.936000
     14            1.128000       1.000000       9.925278     -23.961740
     15            1.128000       1.000000      18.339521     -18.339521
     16            1.128000       1.000000      23.961740      -9.925278

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero =  8.992 inches
between bars 11 and 12.

Ratio of bar spacing to maximum aggregate size = 11.99

Concrete Properties:
--------------------

Compressive Strength of Concrete                       =        3000. psi
Modulus of Elasticity of Concrete                      =     3122019. psi
Modulus of Rupture of Concrete                         =  -410.791918 psi
Compression Strain at Peak Stress                      =     0.001634
Tensile Strain at Fracture of Concrete                 =   -0.0001160
Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 2

   Number     Axial Thrust Force
                   kips
   ------     ------------------
      1               25.500
      2               34.000

--------------------------------------------------------------------------------
   Summary of Results for Nominal (Unfactored) Moment Capacity for Section 2
--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003
or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.
  No.              kips                 in-kip               Strain
 ----         ----------------     ------------------     ------------
   1                25.500             24195.816           0.00300000
   2                34.000             24379.047           0.00300000

Note that the values of moment capacity in the table above are not 
factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 
the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.70).

The above values should be multiplied by the appropriate strength reduction 
factor to compute ultimate moment capacity according to ACI 318, Section 
9.3.2.2 or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding 
bending stiffnesses computed for common resistance factor values used for 
reinforced concrete sections.

Axial     Resist.       Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.
Load      Factor      Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 
 No.    for Moment      in-kips        kips         in-kips      kip-in^2  
-----  ------------  ------------  ------------  ------------  ------------
   1       0.65            24196.     16.575000        15727.    357587805.
   2       0.65            24379.     22.100000        15846.    360797935.
 
   1       0.70            24196.     17.850000        16937.    356143646.
   2       0.70            24379.     23.800000        17065.    359086550.
 
   1       0.75            24196.     19.125000        18147.    347976878.
   2       0.75            24379.     25.500000        18284.    351073758.
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--------------------------------------------------------------------------------
           Layering Correction Equivalent Depths of Soil & Rock Layers
--------------------------------------------------------------------------------

         Top of    Equivalent                                                
          Layer     Top Depth  Same Layer  Layer is        F0          F1    
Layer     Below       Below      Type As    Rock or     Integral    Integral 
 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer
           ft          ft         Above    Rock Layer      lbs         lbs   
-----  ----------  ----------  ----------  ----------  ----------  ----------
  1        0.5000        0.00      N.A.        No            0.00     0.00898
  2        2.5000      2.0000      Yes         No         0.00898     0.00599
  3        3.8300    Not-a-Nu      No          No         0.01497    Not-a-Nu
  4        6.5000    Not-a-Nu      No          No        Not-a-Nu    Not-a-Nu
  5       13.5000    Not-a-Nu      No          No        Not-a-Nu    Not-a-Nu
  6       15.5000    Not-a-Nu      Yes         No        Not-a-Nu    Not-a-Nu
  7       28.5000    Not-a-Nu      No          No        Not-a-Nu    Not-a-Nu
  8       33.5000    Not-a-Nu      Yes         No        Not-a-Nu      N.A.  

Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 
       for Layer n. Layering correction equivalent depths are computed only 
       for soil types with both shallow-depth and deep-depth expressions for 
       peak lateral load transfer. These soil types are soft and stiff clays, 
       non-liquefied sands, and cemented c-phi soil. 

--------------------------------------------------------------------------------
            Summary of Pile-head Responses for Conventional Analyses
--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs
Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians
Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.
Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs
Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment
Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 
 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  
---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
  1  V, lb     24000.  M, in-lb    2.05E+07     34000.     1.0564   -0.01028   -103076.   2.19E+07
  2  V, lb     24000.  M, in-lb    2.05E+07     25500.     1.0629   -0.01036   -103323.   2.19E+07

Maximum pile-head deflection = 1.0628543444 inches
Maximum pile-head rotation   = -0.0103553066 radians = -0.593315 deg. 

The analysis ended normally. 
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Unofficial Property Record Card - City of Hartford, CT

General Property Data
Parcel Identification 286-173-007

Property Owner
ALBEMARLE WESTON STREET
LLC

Property Location 0092 WESTON ST HARTFORD

Property Use WAREHOUSE

Mailing Address 942 MAIN ST STE 300 Most Recent Sale Date 2/4/2005

Legal Reference 05252-0168

City HARTFORD Grantor WESTON SQUARE ASSOCIATES LLC,

Mailing State CT Zip 06103-1217 Sale Price 2,795,000

ParcelZoning ID-1 Land Area 4.301 acres

Current Property Assessment
Fiscal Year 2015

Land Value 835,310

Total Value 1,330,000

Building Value 459,410

Building Description
Building Style OFFICE/WHS Foundation Type Concrete Flooring Type COMBINATION

# of Living Units 0 Frame Type Steel Basement Floor N/A

Year Built 1978 Roof Structure FLAT Heating Type Warm Air

Building Grade Average Roof Cover Metal Heating Fuel Gas

Building Condition Average Siding Brick Air Conditioning 30%

Finished Area (SF) 48012 Interior Walls DRYWALL # of Bsmt Garages 0

Number Rooms 0 Number Beds 0 # of Full Baths 0

# of 3/4 Baths 0 # of 1/2 Baths 0 # of Other Fixtures 0

Legal Description

Narrative Description of Property
This property contains 4.301 acres of land mainly classified as WAREHOUSE with a(n) OFFICE/WHS style building, built about 1978 ,
having Brick exterior and Metal roof cover, with 0 unit(s), 0 room(s), 0 bedroom(s), 0 bath(s), 0 half bath(s).

Property Images

Disclaimer: This information is believed to be correct but is subject to change and is not warranteed.
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DISCLAIMER:
The planimetric and topographic information depicted on this map was
compiled by The James Sewell Company and is based on an aerial
flight performed in April 2006. In addition, the City's GIS staff has been
updating limited planimetric features based on information on file in 
various City departments. The parcel and property information depicted
on this map has been compiled from recorded deeds, maps, assessor
records, and other public records on file in the City of Hartford. The 
intent of this map is to depict a graphical representation of real property
information relative to the planimetric features for the City of Hartford 
and is subject to change as a more accurate survey may disclose. 
The City of Hartford and the mapping company assume no legal
responsibility for the information contained in this data.  
THIS MAP IS NOT TO BE USED FOR THE TRANSFER OF PROPERTY.
Horizontal Datum: Connecticut State Plane Coordinates (NAD 83 feet)
Vertical Datum:  North American Vertical Datum  (NAVD 88  feet)
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