
 

85 Rangeway Road, Building 3, Suite 102, North Billerica, MA 01862 

 

5/1/2018 

Melanie A. Bachman 

Executive Director 

Connecticut Siting Council 

10 Franklin Square 

New Britain, CT 06051 

Regarding: Notice of Exempt Modification – Antenna Swap 

Property Address: 218 Wheeler Road (2 Richard Road), Torrington CT  06790 

AT&T Site: CTL01267 / FA: 10128238 

Dear Ms. Bachman: 

On behalf of AT&T, please accept this application as notification pursuant to R.C.S.A. §16‐50j‐73, for 

construction that constitutes an exempt modification pursuant to R.C.S.A. §16‐ 50j‐72(b) (2). 

AT&T currently maintains a wireless telecommunications facility on an existing monopole at the above‐

referenced address. Crown Castle, owns said facility. The site consists of nine (9) wireless 

telecommunication antennas at an antenna centerline height of 130‐feet on an existing  160 ‐foot 

monopole tower. AT&T now intends to remove (3) Powerwave 7770  panel antennas on position 3 all 

sectors, while retaining three (3)  Powerwave 7770 panel antennas on positions 1, all sectors, and install 

two (2) new CCI HPA‐65R‐BUU‐H6 and one (1) Andrew SBNHH‐1D65A on position 3 all sectors (for a total 

of (9) panel antennas), at the 130‐foot level. AT&T also intends to install three (3) RRU‐32 B2 on the 

existing antenna masts. 

Please accept this letter pursuant to Regulation of Connecticut State Agencies §16‐50j‐73, for 

construction that constitutes an exempt modification pursuant to R.C.S.A. § 16‐5I0j‐72(b) (2). In 

accordance with R.C.S.A., a copy of this letter is being sent to The Honorable Elinor Carbone, Mayor of 

Torrington, Zoning Enforcement Officer of the City of Torrington, Crown Castle tower owner and Lucille 

Lefebvre property owner.   

The planned modifications to AT&T’s facility fall squarely within those activities explicitly provided for in 

R.C.S.A. §16‐50j‐72(b) (2). 

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

AT&T’s replacement antennas will be installed at the 130‐foot level of the 160‐foot monopole. 

2. The proposed modifications will not involve any changes to ground‐mounted equipment and, 

therefore, will not require and extension of the site boundary. 

3. The proposed modifications will not increase the noise levels at the facility by six decibels or 

more, or to levels that exceed state and local criteria. 

4. The operation of the modified facility will not increase radio frequency (RF) emissions at the 

facility to a level at or above the Federal Communications Commission (FCC) safety standard. A 



 

85 Rangeway Road, Building 3, Suite 102, North Billerica, MA 01862 

cumulative worst‐case RF emissions calculation for AT&T’s modified facility is provided in the RF 

Emissions Compliance Report, included,  

5. The proposed modifications will not cause a change or alteration in the physical or 

environmental characteristics of the site. 

6. The tower and its foundation can support AT&T’s proposed modifications. (See Structural 

Analysis Report included).  

For the foregoing reasons, AT&T respectfully submits that the proposed modifications to the above 

referenced telecommunications facility constitutes an exempt modification under R.C.S.A. §16‐50j‐72(b) 

(2). 

 

                                                                 Sincerely, 

              Kristen LeDuc 

              Real Estate Specialist | Smartlink, LLC 

              85 Rangeway Road, Building 3, Suite 102 

              North Billerica, MA 01862 

Enclosures 

CC w/ enclosures:  

 

The Honorable Elinor Carbone  

Zoning Enforcement Officer of the City of Torrington  

Crown Castle Tower Owner 

Lucille Lefebvre Property Owner 

  

 

 











Location 218 WHEELER RD Mblu 147/ 1A/ 3/ /

Acct# 012101 Owner LEFEBVRE LUCILLE G

Assessment $148,900 PID 1873

Building Count 1

Owner LEFEBVRE LUCILLE G
Co-Owner

Sale Price $0
Certificate
Book & Page 194/ 911

Sale Date 01/21/1988
Instrument 25

 

218 WHEELER RD

Current Value

Assessment

Valuation Year Improvements Land Total

2016 $67,630 $81,270 $148,900

Owner of Record

Ownership History

Ownership History

Owner Sale Price Certificate Book & Page Instrument Sale Date

LEFEBVRE LUCILLE G $0  194/ 911 25 01/21/1988

LEFEBVRE,LUCILLE G&ESTATE OF HENRY $0  189/ 965  03/02/1987

Year Built: 1955
Living Area: 992
Replacement Cost: $138,022
Building Percent
Good:

70

Replacement Cost 
Less Depreciation: $96,620

Building Attributes

Field Description

Style Ranch

Model Residential

Building Information

Building 1 : Section 1



Legend

Land Use

Use Code 101

Land Line Valuation

Size (Acres) 4

Extra Features

Extra Features

 
No Data for Extra Features  

 

Land

Grade C

Stories 1.00

Occupancy 1

Exterior Wall 1 Brick

Exterior Wall 2  

Roof Structure Gable

Roof Cover Asphalt

Interior Wall 1 Drywall

Interior Wall 2  

Interior Floor 1 Hardwood

Interior Floor 2  

Heat Fuel Oil

Heat Type Hot Water

AC Type None

Bedrooms 3 Bedrooms

Full Baths 1

Half Baths 0

Extra Fixtures 0

Total Rooms 5

Bath Style Average

Kitchen Style Average

Extra Kitchens  

Fireplace(s) 1

Bsmt Garage  

SF FBM  

FBM Quality  

Legend

Building Photo

(http://images.vgsi.com/photos/LitchfieldCTPhotos//\00\00\67/28

Building Layout

Building Sub-Areas (sq ft)

Code Description
Gross 
Area

Living 
Area

BAS First Floor 992 992

BSM Basement 992 0

FOP Open Porch 30 0

  2,014 992

http://images.vgsi.com/photos/LitchfieldCTPhotos///00/00/67/28.jpg


Description Res Dwelling  
Zone 5
Neighborhood 170
Category

Frontage
Depth
Assessed Value $81,270

Legend

(c) 2016 Vision Government Solutions, Inc. All rights reserved.

Outbuildings

Outbuildings

 
No Data for Outbuildings  

 

Valuation History

Assessment

Valuation Year Improvements Land Total

2016 $67,630 $81,270 $148,900

2015 $67,630 $81,270 $148,900

2014 $67,630 $81,270 $148,900
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1) INTRODUCTION 
 
This tower is a 160 ft Monopole tower designed by PIROD INC. in November of 2000. The tower was originally 
designed for a wind speed of 80 mph per TIA/EIA-222-F. 
 
 
2) ANALYSIS CRITERIA 
 
The structural analysis was performed for this tower in accordance with the requirements of TIA-222-G Structural 
Standards for Steel Antenna Towers and Antenna Supporting Structures using a 3-second gust wind speed of 93 
mph with no ice, 40 mph with 1 inch ice thickness and 60 mph under service loads, exposure category B. 
 
 

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 

130.0 130.0 

1 andrew 
SBNHH-1D65A w/ Mount 

Pipe 

- - - 
2 cci antennas 

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

3 ericsson RRUS 32 B2 
 

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 

160.0 

170.0 1 rfi antennas OA40-41 

9 
4 
1 

1-5/8 
1-1/4 
7/8 

1 
160.0 

3 commscope 
LNX-6515DS-VTM w/ 

Mount Pipe 

3 ericsson 
ERICSSON AIR 21 B2A 

B4P w/ Mount Pipe 

3 ericsson 
ERICSSON AIR 21 B4A 

B2P w/ Mount Pipe 

3 ericsson KRY 112 144/1 

3 ericsson RRUS 11 B12 

1 tower mounts Platform Mount [LP 405-1] 

150.0 150.0 

3 alcatel lucent 
800MHz 2X50W RRH 

W/FILTER 

3 1-1/4 1 

3 alcatel lucent 
PCS 1900MHz 4x45W-

65MHz 

3 rfs celwave 
APXVSPP18-C-A20 w/ 

Mount Pipe 

1 tower mounts Miscellaneous [NA 510-1] 

1 tower mounts 
Platform Mount [LP 1201-

1] 

3 alcatel lucent TD-RRH8x20-25 
1 1-1/4 2 

3 rfs celwave 
APXVTM14-ALU-I20 w/ 

Mount Pipe 
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Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer Antenna Model 

Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

140.0 140.0 

3 antel BXA-171063/12CF w/ 
Mount Pipe 

12 
1 

1-5/8 
7/8 

1 

2 antel 
LPA-80063/6CF w/ Mount 

Pipe 

1 gps GPS_A 

6 rfs celwave FD9R6004/2C-3L 

4 swedcom 
SC-E 6014 rev2 w/ Mount 

Pipe 

3 swedcom 
SLXW 5512 w/ Mount 

Pipe 

1 tower mounts Platform Mount [LP 304-1] 

130.0 130.0 

3 ericsson RRUS 11 

12 
2 
1 

1-5/8 
3/4 
3/8 

1 

1 kathrein 800 10764 w/ Mount Pipe 

2 
kmw 

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

w/ Mount Pipe 

3 
powerwave 
technologies 

7770.00 w/ Mount Pipe 

6 
powerwave 
technologies 

LGP21401 

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

1 tower mounts Platform Mount [LP 304-1] 

3 ericsson RRUS 11 

- - 3 

2 kathrein 800 10764 w/ Mount Pipe 

1 
kmw 

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

w/ Mount Pipe 

6 
powerwave 
technologies 

LGP 21403 

6 
powerwave 
technologies 

LGP21903 

120.0 120.0 3 rfs celwave 
APXV18-206517-C w/ 

Mount Pipe 
6 1-5/8 4 

100.0 100.0 
2 maxrad MPRC2449 

4 1/4 1 
2 tower mounts 

Side Arm Mount [SO 202-
1] 

79.0 79.0 
1 gps GPS_A 

1 1/2 1 
1 tower mounts 

Side Arm Mount [SO 701-
1] 

Notes: 
1) Existing Equipment  
2) Reserved Equipment  
3) Equipment to be Removed; Not Considered in this Analysis  
4) Abandoned Equipment; 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) 

185.0 185.0 12 ems wireless RR65-19 12 1-5/8 

175.0 175.0 12 ems wireless RR65-19 12 1-5/8 

160.0 160.0 12 ems wireless RR65-19 12 1-5/8 

150.0 150.0 12 ems wireless RR65-19 12 1-5/8 
 
3) ANALYSIS PROCEDURE 
 

Table 4 - Documents Provided 

Document Remarks Reference Source 

4-GEOTECHNICAL REPORTS Jaworski Geotech, Inc. 3463255 CCISITES 

4-TOWER FOUNDATION 
DRAWINGS/DESIGN/SPECS 

PiRod, Inc. 3464896 CCISITES 

4-TOWER MANUFACTURER 
DRAWINGS 

PiRod, Inc. 3463264 CCISITES 

4-TOWER STRUCTURAL 
ANALYSIS REPORTS 

Crown Castle 5123281 CCISITES 

 
 3.1)  Analysis Method 
 

tnxTower (version 7.0.7.0), 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. 

 
 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) 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. 
5) Specifications of the weld connecting the tower shaft to the base plate have not been provided to 

Jacobs prior to this analysis and as a result are outside the scope of this report. 
 

This analysis may be affected if any assumptions are not valid or have been made in error. Jacobs 
Engineering Group Inc. should be notified to determine the effect on the structural integrity of the tower. 
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4) ANALYSIS RESULTS 
 

Table 5 - Section Capacity (Summary) 
Section 

No. Elevation (ft) Component Type Size Critical 
Element P (K) SF*P_allow 

(K) 
% 

Capacity Pass / Fail 

L1 160 - 140 Pole P36x3/8 1 -11.42 1490.10 11.6 Pass 

L2 140 - 120 Pole P42x3/8 2 -21.17 1668.87 26.3 Pass 

L3 120 - 100 Pole P48x3/8 3 -27.09 1847.49 37.4 Pass 

L4 100 - 80 Pole P54x3/8 4 -33.76 2026.00 44.9 Pass 

L5 80 - 60 Pole P60x3/8 5 -40.80 2204.43 50.3 Pass 

L6 60 - 40 Pole P60x1/2 6 -49.68 3125.69 47.5 Pass 

L7 40 - 20 Pole P60x1/2 7 -58.62 3125.69 58.8 Pass 

L8 20 - 0 Pole P60x5/8 8 -69.46 4139.15 55.3 Pass 

       Summary  

      Pole (L7) 58.8 Pass 

      Rating =  58.8 Pass 

 
Table 6 - Tower Component Stresses vs. Capacity – LC7 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1,2 Flange Connection 140 11.6 Pass 

1,2 Flange Connection 120 26.3 Pass 

1,2 Flange Connection 100 38.5 Pass 

1,2 Flange Connection 80 44.9 Pass 

1,2 Flange Connection 60 50.3 Pass 

1,2 Flange Connection 40 47.5 Pass 

1,2 Flange Connection 20 58.8 Pass 

1 Anchor Rods 0 41.5 Pass 

1,2 Base Plate 0 55.3 Pass 

1 
Base Foundation 

Structural 
0 51.2 Pass 

1 
Base Foundation 
Soil Interaction 

0 46.6 Pass 

 

Structure Rating (max from all components) =  58.8% 

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

consumed.  
2) Flange plates have the same capacity as their respective splice bolts or shaft (greater of the 2). 

 
 4.1)  Recommendations 
 

The tower and its foundation have sufficient capacity to carry the existing, reserved and proposed 
loads.  No modifications are required at this time. 
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APPENDIX A 
 

TNXTOWER OUTPUT 
  



 Jacobs Engineering Group Inc. 
 5449 Bells Ferry Road 
 Acworth, GA 30102 

 Phone: 770-701-2500 
 FAX: 770-701-2501 

Job: TORRINGTON/RT 8
 Project: BU#828540 WO#1484877
 Client:  Crown Castle  Drawn by: Dustin Daulo  App'd: 

 Code:  TIA-222-G  Date: 11/06/17  Scale:  NTS 
 Path: 

I:\PSIF\Projects\PH_WORKSHARE\PH_WS_053\Technical\JPPI_Crown_Castle\JPPI_WO\828540 TORRINGTON RT 8\WO 1484877\Analysis\Model\LC7\BU828540_WO1484877_LC7_20171106.eri
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 Lightning Rod 3/4"x4'  160 ERICSSON AIR 21 B2A B4P w/ Mount 
 Pipe

 160 ERICSSON AIR 21 B2A B4P w/ Mount 
 Pipe

 160 ERICSSON AIR 21 B2A B4P w/ Mount 
 Pipe

 160 LNX-6515DS-VTM w/ Mount Pipe  160 LNX-6515DS-VTM w/ Mount Pipe  160 LNX-6515DS-VTM w/ Mount Pipe  160 ERICSSON AIR 21 B4A B2P w/ Mount 
 Pipe

 160 ERICSSON AIR 21 B4A B2P w/ Mount 
 Pipe

 160 ERICSSON AIR 21 B4A B2P w/ Mount 
 Pipe

 160 OA40-41  160 KRY 112 144/1  160 KRY 112 144/1  160 KRY 112 144/1  160 RRUS 11 B12  160 RRUS 11 B12  160 RRUS 11 B12  160 5' x 2" Mount Pipe  160 Platform Mount [LP 405-1]  160 APXVSPP18-C-A20 w/ Mount Pipe  150 APXVSPP18-C-A20 w/ Mount Pipe  150 APXVSPP18-C-A20 w/ Mount Pipe  150 APXVTM14-ALU-I20 w/ Mount Pipe  150 APXVTM14-ALU-I20 w/ Mount Pipe  150 APXVTM14-ALU-I20 w/ Mount Pipe  150 PCS 1900MHz 4x45W-65MHz  150 PCS 1900MHz 4x45W-65MHz  150 PCS 1900MHz 4x45W-65MHz  150 800MHz 2X50W RRH W/FILTER  150 800MHz 2X50W RRH W/FILTER  150 800MHz 2X50W RRH W/FILTER  150 (3) TD-RRH8x20-25  150 (2) 5' x 2" Mount Pipe  150 (2) 5' x 2" Mount Pipe  150 (2) 5' x 2" Mount Pipe  150 Miscellaneous [NA 510-1]  150 Platform Mount [LP 1201-1]  150 SLXW 5512 w/ Mount Pipe  140 SLXW 5512 w/ Mount Pipe  140 SLXW 5512 w/ Mount Pipe  140 GPS_A  140 SC-E 6014 rev2 w/ Mount Pipe  140 (2) SC-E 6014 rev2 w/ Mount Pipe  140 SC-E 6014 rev2 w/ Mount Pipe  140 BXA-171063/12CF w/ Mount Pipe  140 BXA-171063/12CF w/ Mount Pipe  140 BXA-171063/12CF w/ Mount Pipe  140 LPA-80063/6CF w/ Mount Pipe  140 LPA-80063/6CF w/ Mount Pipe  140 (2) FD9R6004/2C-3L  140 (2) FD9R6004/2C-3L  140 (2) FD9R6004/2C-3L  140 Platform Mount [LP 304-1]  140 7770.00 w/ Mount Pipe  130 7770.00 w/ Mount Pipe  130 7770.00 w/ Mount Pipe  130 SBNHH-1D65A w/ Mount Pipe  130 HPA-65R-BUU-H6 w/ Mount Pipe  130 HPA-65R-BUU-H6 w/ Mount Pipe  130 800 10764 w/ Mount Pipe  130 AM-X-CD-16-65-00T-RET w/ Mount 
 Pipe

 130 AM-X-CD-16-65-00T-RET w/ Mount 
 Pipe

 130 (2) LGP21401  130 (2) LGP21401  130 (2) LGP21401  130 RRUS 32 B2  130 RRUS 32 B2  130 RRUS 32 B2  130 RRUS 11  130 RRUS 11  130 RRUS 11  130 DC6-48-60-18-8F  130 Platform Mount [LP 304-1]  130 APXV18-206517-C w/ Mount Pipe  120 APXV18-206517-C w/ Mount Pipe  120 APXV18-206517-C w/ Mount Pipe  120 Side Arm Mount [SO 202-1]  100 Side Arm Mount [SO 202-1]  100 MPRC2449  100 MPRC2449  100 GPS_A  79 Side Arm Mount [SO 701-1]  79DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION
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 (3) TD-RRH8x20-25  150

 (2) 5' x 2" Mount Pipe  150

 (2) 5' x 2" Mount Pipe  150

 (2) 5' x 2" Mount Pipe  150

 Miscellaneous [NA 510-1]  150

 Platform Mount [LP 1201-1]  150

 SLXW 5512 w/ Mount Pipe  140

 SLXW 5512 w/ Mount Pipe  140
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 GPS_A  140

 SC-E 6014 rev2 w/ Mount Pipe  140

 (2) SC-E 6014 rev2 w/ Mount Pipe  140

 SC-E 6014 rev2 w/ Mount Pipe  140

 BXA-171063/12CF w/ Mount Pipe  140

 BXA-171063/12CF w/ Mount Pipe  140

 BXA-171063/12CF w/ Mount Pipe  140

 LPA-80063/6CF w/ Mount Pipe  140

 LPA-80063/6CF w/ Mount Pipe  140

 (2) FD9R6004/2C-3L  140

 (2) FD9R6004/2C-3L  140

 (2) FD9R6004/2C-3L  140

 Platform Mount [LP 304-1]  140

 7770.00 w/ Mount Pipe  130

 7770.00 w/ Mount Pipe  130

 7770.00 w/ Mount Pipe  130

 SBNHH-1D65A w/ Mount Pipe  130

 HPA-65R-BUU-H6 w/ Mount Pipe  130

 HPA-65R-BUU-H6 w/ Mount Pipe  130

 800 10764 w/ Mount Pipe  130

 AM-X-CD-16-65-00T-RET w/ Mount 
 Pipe

 130

 AM-X-CD-16-65-00T-RET w/ Mount 
 Pipe

 130

 (2) LGP21401  130

 (2) LGP21401  130

 (2) LGP21401  130

 RRUS 32 B2  130

 RRUS 32 B2  130

 RRUS 32 B2  130

 RRUS 11  130

 RRUS 11  130

 RRUS 11  130

 DC6-48-60-18-8F  130

 Platform Mount [LP 304-1]  130

 APXV18-206517-C w/ Mount Pipe  120

 APXV18-206517-C w/ Mount Pipe  120

 APXV18-206517-C w/ Mount Pipe  120

 Side Arm Mount [SO 202-1]  100

 Side Arm Mount [SO 202-1]  100

 MPRC2449  100

 MPRC2449  100

 GPS_A  79

 Side Arm Mount [SO 701-1]  79

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A53-B-42  42 ksi  60 ksi

TOWER DESIGN NOTES
1.   Tower is located in Litchfield County, Connecticut.
2.   Tower designed for Exposure B to the TIA-222-G Standard.
3.   Tower designed for a 93 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 40 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
8.   TOWER RATING: 58.8%
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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 Litchfield County, Connecticut. 
2) Basic wind speed of 93 mph. 
3) Structure Class II. 
4) Exposure Category B. 
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 40 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 160.00-140.00 20.00 P36x3/8 A53-B-42 
(42 ksi) 

  

L2 140.00-120.00 20.00 P42x3/8 A53-B-42 
(42 ksi) 

  

L3 120.00-100.00 20.00 P48x3/8 A53-B-42 
(42 ksi) 

  

L4 100.00-80.00 20.00 P54x3/8 A53-B-42 
(42 ksi) 

  

L5 80.00-60.00 20.00 P60x3/8 A53-B-42 
(42 ksi) 

  

L6 60.00-40.00 20.00 P60x1/2 A53-B-42 
(42 ksi) 
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 Section Elevation  
 

ft 

Section 
Length 

ft 

Pole  
Size 

 

Pole  
Grade 

Socket Length 
ft 

L7 40.00-20.00 20.00 P60x1/2 A53-B-42 
(42 ksi) 

  

L8 20.00-0.00 20.00 P60x5/8 A53-B-42 
(42 ksi) 

  

 
 

Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor 
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

L1 160.00-
140.00 

      1 1 1       

L2 140.00-
120.00 

      1 1 1       

L3 120.00-
100.00 

      1 1 1       

L4 100.00-
80.00 

      1 1 1       

L5 80.00-
60.00 

      1 1 1       

L6 60.00-
40.00 

      1 1 1       

L7 40.00-
20.00 

      1 1 1       

L8 20.00-0.00       1 1 1       
 
 
 

 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 B Surface Ar 

(CaAa) 
160.00 - 0.00 1 1 -0.300 

-0.300 
0.3750  0.22 

Climbing Ladder B Surface Af 
(CaAa) 

160.00 - 0.00 1 1 -0.350 
-0.350 

2.5000 10.0000 7.90 

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

160.00 - 0.00 1 1 -0.350 
-0.350 

1.1120  0.40 

***level 140***                   
LDF5-50A(7/8) C Surface Ar 

(CaAa) 
140.00 - 0.00 1 1 0.430 

0.430 
1.0300  0.33 

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

140.00 - 0.00 12 12 0.100 
0.425 

1.9800  0.82 

***level 120***                   
LDF7-50A(1-5/8) A Surface Ar 

(CaAa) 
120.00 - 0.00 6 6 0.400 

0.500 
1.9800  0.82 

***level 100***                   
CAT5E(1/4) C Surface Ar 

(CaAa) 
100.00 - 0.00 4 4 -0.345 

-0.340 
0.2500  0.10 

***level 79***                   
LDF4-50A(1/2) B Surface Ar 

(CaAa) 
79.00 - 0.00 1 1 -0.080 

-0.080 
0.6250  0.15 

 
 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 
***level 160***                 
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Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 
LDF6-50A(1-1/4) A No Inside Pole 160.00 - 0.00 4 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.60 
0.60 
0.60 

LDF7-50A(1-5/8) A No Inside Pole 160.00 - 0.00 9 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.82 
0.82 
0.82 

***level 150***                 
HB114-1-08U4-M5J(1-

1/4) 
C No Inside Pole 150.00 - 0.00 3 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.08 
1.08 
1.08 

HB114-21U3M12-
XXXF(1-1/4) 

C No Inside Pole 150.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.22 
1.22 
1.22 

***level 130***                 
2'' Flex Conduit A No Inside Pole 130.00 - 0.00 1 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.34 
0.34 
0.34 

AVA7-50(1-5/8) A No Inside Pole 130.00 - 0.00 12 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.70 
0.70 
0.70 

FB-L98-002-XXX(3/8) A No Inside Pole 130.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.06 
0.06 
0.06 

WR-VG86T(3/4) A No Inside Pole 130.00 - 0.00 2 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.53 
0.53 
0.53 

 
 

 Feed Line/Linear Appurtenances Section Areas  
 

Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 
 

 ft2 

AF 
  

ft2 

CAAA 
In Face  

ft2 

CAAA 
Out Face  

ft2 

Weight 
 

K 
L1 160.00-140.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
9.083 
2.224 

0.000 
0.000 
0.000 

0.20 
0.16 
0.05 

L2 140.00-120.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
9.083 

51.804 

0.000 
0.000 
0.000 

0.29 
0.16 
0.30 

L3 120.00-100.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

23.760 
9.083 

51.804 

0.000 
0.000 
0.000 

0.49 
0.16 
0.30 

L4 100.00-80.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

23.760 
9.083 

53.804 

0.000 
0.000 
0.000 

0.49 
0.16 
0.31 

L5 80.00-60.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

23.760 
10.271 
53.804 

0.000 
0.000 
0.000 

0.49 
0.17 
0.31 

L6 60.00-40.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

23.760 
10.333 
53.804 

0.000 
0.000 
0.000 

0.49 
0.17 
0.31 

L7 40.00-20.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

23.760 
10.333 
53.804 

0.000 
0.000 
0.000 

0.49 
0.17 
0.31 

L8 20.00-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

23.760 
10.333 
53.804 

0.000 
0.000 
0.000 

0.49 
0.17 
0.31 

 
 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 

Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 
 

 ft2 

AF 
  

ft2 

CAAA 
In Face  

ft2 

CAAA 
Out Face  

ft2 

Weight 
 

K 
L1 160.00-140.00 A 2.327 0.000 0.000 0.000 0.000 0.20 
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Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
B 
C 

0.000 
0.000 

0.000 
0.000 

27.699 
11.532 

0.000 
0.000 

0.66 
0.25 

L2 140.00-120.00 A 
B 
C 

2.294 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
27.434 
93.505 

0.000 
0.000 
0.000 

0.29 
0.65 
1.77 

L3 120.00-100.00 A 
B 
C 

2.256 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

40.979 
27.130 
93.011 

0.000 
0.000 
0.000 

1.10 
0.63 
1.74 

L4 100.00-80.00 A 
B 
C 

2.211 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

40.755 
26.772 

105.983 

0.000 
0.000 
0.000 

1.09 
0.62 
1.87 

L5 80.00-60.00 A 
B 
C 

2.156 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

40.481 
35.714 

104.996 

0.000 
0.000 
0.000 

1.07 
0.74 
1.82 

L6 60.00-40.00 A 
B 
C 

2.085 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

40.124 
35.352 

103.711 

0.000 
0.000 
0.000 

1.05 
0.72 
1.76 

L7 40.00-20.00 A 
B 
C 

1.981 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

39.605 
34.106 

101.843 

0.000 
0.000 
0.000 

1.02 
0.68 
1.67 

L8 20.00-0.00 A 
B 
C 

1.775 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

38.575 
31.632 
98.133 

0.000 
0.000 
0.000 

0.96 
0.59 
1.50 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 
 

in 

CPZ 
 

in 

CPX 
Ice 
in 

CPZ 
Ice 
in 

L1 160.00-140.00 -0.0600 -0.5848 0.2597 -0.9341 
L2 140.00-120.00 -1.1487 1.3856 -1.0211 1.1853 
L3 120.00-100.00 -1.1332 0.3553 -0.9817 0.1233 
L4 100.00-80.00 -1.1336 0.4290 -0.7881 0.3472 
L5 80.00-60.00 -1.1441 0.4165 -0.6634 0.2289 
L6 60.00-40.00 -1.1418 0.4147 -0.6661 0.2280 
L7 40.00-20.00 -1.1418 0.4147 -0.6847 0.2379 
L8 20.00-0.00 -1.1418 0.4147 -0.7237 0.2586 

 
 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L1 2 Safety Line 3/8 140.00 - 
160.00 

1.0000 1.0000 

L1 3 Climbing Ladder 140.00 - 
160.00 

1.0000 1.0000 

L1 7 810921-001(7/8) 140.00 - 
160.00 

1.0000 1.0000 

L2 2 Safety Line 3/8 120.00 - 
140.00 

1.0000 1.0000 

L2 3 Climbing Ladder 120.00 - 
140.00 

1.0000 1.0000 

L2 7 810921-001(7/8) 120.00 - 
140.00 

1.0000 1.0000 

L2 12 LDF5-50A(7/8) 120.00 - 
140.00 

1.0000 1.0000 

L2 13 LDF7-50A(1-5/8) 120.00 - 
140.00 

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 2 Safety Line 3/8 100.00 - 
120.00 

1.0000 1.0000 

L3 3 Climbing Ladder 100.00 - 
120.00 

1.0000 1.0000 

L3 7 810921-001(7/8) 100.00 - 
120.00 

1.0000 1.0000 

L3 12 LDF5-50A(7/8) 100.00 - 
120.00 

1.0000 1.0000 

L3 13 LDF7-50A(1-5/8) 100.00 - 
120.00 

1.0000 1.0000 

L3 20 LDF7-50A(1-5/8) 100.00 - 
120.00 

1.0000 1.0000 

L4 2 Safety Line 3/8 80.00 - 
100.00 

1.0000 1.0000 

L4 3 Climbing Ladder 80.00 - 
100.00 

1.0000 1.0000 

L4 7 810921-001(7/8) 80.00 - 
100.00 

1.0000 1.0000 

L4 12 LDF5-50A(7/8) 80.00 - 
100.00 

1.0000 1.0000 

L4 13 LDF7-50A(1-5/8) 80.00 - 
100.00 

1.0000 1.0000 

L4 20 LDF7-50A(1-5/8) 80.00 - 
100.00 

1.0000 1.0000 

L4 22 CAT5E(1/4) 80.00 - 
100.00 

1.0000 1.0000 

L5 2 Safety Line 3/8 60.00 - 
80.00 

1.0000 1.0000 

L5 3 Climbing Ladder 60.00 - 
80.00 

1.0000 1.0000 

L5 7 810921-001(7/8) 60.00 - 
80.00 

1.0000 1.0000 

L5 12 LDF5-50A(7/8) 60.00 - 
80.00 

1.0000 1.0000 

L5 13 LDF7-50A(1-5/8) 60.00 - 
80.00 

1.0000 1.0000 

L5 20 LDF7-50A(1-5/8) 60.00 - 
80.00 

1.0000 1.0000 

L5 22 CAT5E(1/4) 60.00 - 
80.00 

1.0000 1.0000 

L5 24 LDF4-50A(1/2) 60.00 - 
79.00 

1.0000 1.0000 

L6 2 Safety Line 3/8 40.00 - 
60.00 

1.0000 1.0000 

L6 3 Climbing Ladder 40.00 - 
60.00 

1.0000 1.0000 

L6 7 810921-001(7/8) 40.00 - 
60.00 

1.0000 1.0000 

L6 12 LDF5-50A(7/8) 40.00 - 
60.00 

1.0000 1.0000 

L6 13 LDF7-50A(1-5/8) 40.00 - 
60.00 

1.0000 1.0000 

L6 20 LDF7-50A(1-5/8) 40.00 - 
60.00 

1.0000 1.0000 

L6 22 CAT5E(1/4) 40.00 - 
60.00 

1.0000 1.0000 

L6 24 LDF4-50A(1/2) 40.00 - 
60.00 

1.0000 1.0000 

L7 2 Safety Line 3/8 20.00 - 
40.00 

1.0000 1.0000 

L7 3 Climbing Ladder 20.00 - 
40.00 

1.0000 1.0000 

L7 7 810921-001(7/8) 20.00 - 
40.00 

1.0000 1.0000 

L7 12 LDF5-50A(7/8) 20.00 - 
40.00 

1.0000 1.0000 

L7 13 LDF7-50A(1-5/8) 20.00 - 
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 

L7 20 LDF7-50A(1-5/8) 20.00 - 
40.00 

1.0000 1.0000 

L7 22 CAT5E(1/4) 20.00 - 
40.00 

1.0000 1.0000 

L7 24 LDF4-50A(1/2) 20.00 - 
40.00 

1.0000 1.0000 

L8 2 Safety Line 3/8 0.00 - 20.00 1.0000 1.0000 
L8 3 Climbing Ladder 0.00 - 20.00 1.0000 1.0000 
L8 7 810921-001(7/8) 0.00 - 20.00 1.0000 1.0000 
L8 12 LDF5-50A(7/8) 0.00 - 20.00 1.0000 1.0000 
L8 13 LDF7-50A(1-5/8) 0.00 - 20.00 1.0000 1.0000 
L8 20 LDF7-50A(1-5/8) 0.00 - 20.00 1.0000 1.0000 
L8 22 CAT5E(1/4) 0.00 - 20.00 1.0000 1.0000 
L8 24 LDF4-50A(1/2) 0.00 - 20.00 1.0000 1.0000 

 
 
 
 
 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

Lightning Rod 3/4''x4' C From Leg 0.00 
0.00 
2.00 

0.0000 160.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.30 
0.71 
1.00 

0.30 
0.71 
1.00 

0.02 
0.02 
0.03 

***level 160***                   
ERICSSON AIR 21 B2A 

B4P w/ Mount Pipe 
A From Leg 4.00 

0.00 
0.00 

0.0000 160.00 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 Leg 4.00 
0.00 
0.00 

0.0000 160.00 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 Leg 4.00 
0.00 
0.00 

0.0000 160.00 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-VTM w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 160.00 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-VTM w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 160.00 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-VTM w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 160.00 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 

ERICSSON AIR 21 B4A 
B2P w/ Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 160.00 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 B4A 
B2P w/ Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 160.00 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 B4A 
B2P w/ Mount Pipe 

C From Leg 4.00 
0.00 

0.0000 160.00 No Ice 6.33 
6.78 

5.64 
6.43 

0.11 
0.17 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 1/2'' 
Ice 

1'' Ice 

7.21 7.13 0.23 

OA40-41 A From Leg 4.00 
0.00 

10.00 

0.0000 160.00 No Ice 
1/2'' 
Ice 

1'' Ice 

9.55 
14.83 
20.11 

9.55 
14.83 
20.11 

0.07 
0.11 
0.15 

KRY 112 144/1 A From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.35 
0.43 
0.51 

0.16 
0.22 
0.28 

0.01 
0.01 
0.02 

KRY 112 144/1 B From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.35 
0.43 
0.51 

0.16 
0.22 
0.28 

0.01 
0.01 
0.02 

KRY 112 144/1 C From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.35 
0.43 
0.51 

0.16 
0.22 
0.28 

0.01 
0.01 
0.02 

RRUS 11 B12 A From Leg 4.00 
0.00 
0.00 

0.0000 160.00 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 Leg 4.00 
0.00 
0.00 

0.0000 160.00 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 Leg 4.00 
0.00 
0.00 

0.0000 160.00 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 

5' x 2'' Mount Pipe B From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

Platform Mount [LP 405-1] C None   0.0000 160.00 No Ice 
1/2'' 
Ice 

1'' Ice 

20.80 
28.10 
35.40 

20.80 
28.10 
35.40 

1.80 
2.07 
2.33 

***level 150***                   
APXVSPP18-C-A20 w/ 

Mount Pipe 
A From Leg 4.00 

0.00 
0.00 

0.0000 150.00 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 Leg 4.00 
0.00 
0.00 

0.0000 150.00 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 Leg 4.00 
0.00 
0.00 

0.0000 150.00 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 

APXVTM14-ALU-I20 w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 150.00 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-ALU-I20 w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 150.00 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-ALU-I20 w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 150.00 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 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

PCS 1900MHz 4x45W-
65MHz 

A From Leg 4.00 
0.00 
0.00 

0.0000 150.00 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 Leg 4.00 
0.00 
0.00 

0.0000 150.00 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 Leg 4.00 
0.00 
0.00 

0.0000 150.00 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 

800MHz 2X50W RRH 
W/FILTER 

A From Leg 4.00 
0.00 
0.00 

0.0000 150.00 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 Leg 4.00 
0.00 
0.00 

0.0000 150.00 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 Leg 4.00 
0.00 
0.00 

0.0000 150.00 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 

(3) TD-RRH8x20-25 C From Leg 4.00 
0.00 
0.00 

0.0000 150.00 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 

(2) 5' x 2'' Mount Pipe A From Leg 4.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

(2) 5' x 2'' Mount Pipe B From Leg 4.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

(2) 5' x 2'' Mount Pipe C From Leg 4.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

Miscellaneous [NA 510-1] C None   0.0000 150.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.00 
8.50 
8.60 

6.00 
8.50 
8.60 

0.26 
0.34 
0.34 

Platform Mount [LP 1201-
1] 

C None   0.0000 150.00 No Ice 
1/2'' 
Ice 

1'' Ice 

23.10 
26.80 
30.50 

23.10 
26.80 
30.50 

2.10 
2.50 
2.90 

***level 140***                   
SLXW 5512 w/ Mount Pipe A From Leg 4.00 

0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

7.13 
7.59 
8.04 

6.12 
6.91 
7.62 

0.05 
0.11 
0.18 

SLXW 5512 w/ Mount Pipe B From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

7.13 
7.59 
8.04 

6.12 
6.91 
7.62 

0.05 
0.11 
0.18 

SLXW 5512 w/ Mount Pipe C From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

7.13 
7.59 
8.04 

6.12 
6.91 
7.62 

0.05 
0.11 
0.18 

GPS_A B From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.26 
0.32 
0.39 

0.26 
0.32 
0.39 

0.00 
0.00 
0.01 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

SC-E 6014 rev2 w/ Mount 
Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.56 
3.91 
4.26 

4.22 
4.78 
5.35 

0.03 
0.07 
0.12 

(2) SC-E 6014 rev2 w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.56 
3.91 
4.26 

4.22 
4.78 
5.35 

0.03 
0.07 
0.12 

SC-E 6014 rev2 w/ Mount 
Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.56 
3.91 
4.26 

4.22 
4.78 
5.35 

0.03 
0.07 
0.12 

BXA-171063/12CF w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.03 
5.58 
6.10 

5.29 
6.46 
7.35 

0.04 
0.09 
0.14 

BXA-171063/12CF w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.03 
5.58 
6.10 

5.29 
6.46 
7.35 

0.04 
0.09 
0.14 

BXA-171063/12CF w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.03 
5.58 
6.10 

5.29 
6.46 
7.35 

0.04 
0.09 
0.14 

LPA-80063/6CF w/ Mount 
Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

9.83 
10.40 
10.93 

10.22 
11.38 
12.27 

0.05 
0.14 
0.25 

LPA-80063/6CF w/ Mount 
Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

9.83 
10.40 
10.93 

10.22 
11.38 
12.27 

0.05 
0.14 
0.25 

(2) FD9R6004/2C-3L A From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.31 
0.39 
0.47 

0.08 
0.12 
0.17 

0.00 
0.01 
0.01 

(2) FD9R6004/2C-3L B From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.31 
0.39 
0.47 

0.08 
0.12 
0.17 

0.00 
0.01 
0.01 

(2) FD9R6004/2C-3L C From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.31 
0.39 
0.47 

0.08 
0.12 
0.17 

0.00 
0.01 
0.01 

Platform Mount [LP 304-1] C None   0.0000 140.00 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 

***level 130***                   
7770.00 w/ Mount Pipe A From Leg 4.00 

0.00 
0.00 

0.0000 130.00 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 

7770.00 w/ Mount Pipe B From Leg 4.00 
0.00 
0.00 

0.0000 130.00 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 

7770.00 w/ Mount Pipe C From Leg 4.00 
0.00 
0.00 

0.0000 130.00 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 

SBNHH-1D65A w/ Mount 
Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 130.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.97 
6.36 
6.76 

5.19 
5.85 
6.52 

0.07 
0.12 
0.19 



 November 06, 2017 
160 Ft Monopole Tower Structural Analysis CCI BU No 828540 
Project Number 1484877, Application 414512, Revision 0 Page 17 

tnxTower Report - version 7.0.7.0 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

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

B From Leg 4.00 
0.00 
0.00 

0.0000 130.00 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 Leg 4.00 
0.00 
0.00 

0.0000 130.00 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 

800 10764 w/ Mount Pipe A From Leg 4.00 
0.00 
0.00 

0.0000 130.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.71 
6.13 
6.54 

4.29 
4.99 
5.66 

0.06 
0.11 
0.17 

AM-X-CD-16-65-00T-RET 
w/ Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 130.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.26 
8.82 
9.35 

6.30 
7.48 
8.37 

0.07 
0.14 
0.21 

AM-X-CD-16-65-00T-RET 
w/ Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 130.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.26 
8.82 
9.35 

6.30 
7.48 
8.37 

0.07 
0.14 
0.21 

(2) LGP21401 A From Leg 4.00 
0.00 
0.00 

0.0000 130.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.10 
1.24 
1.38 

0.21 
0.27 
0.35 

0.01 
0.02 
0.03 

(2) LGP21401 B From Leg 4.00 
0.00 
0.00 

0.0000 130.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.10 
1.24 
1.38 

0.21 
0.27 
0.35 

0.01 
0.02 
0.03 

(2) LGP21401 C From Leg 4.00 
0.00 
0.00 

0.0000 130.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.10 
1.24 
1.38 

0.21 
0.27 
0.35 

0.01 
0.02 
0.03 

RRUS 32 B2 A From Leg 4.00 
0.00 
0.00 

0.0000 130.00 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 B2 B From Leg 4.00 
0.00 
0.00 

0.0000 130.00 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 B2 C From Leg 4.00 
0.00 
0.00 

0.0000 130.00 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 11 A From Leg 4.00 
0.00 
0.00 

0.0000 130.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.78 
2.99 
3.21 

1.19 
1.33 
1.49 

0.05 
0.07 
0.10 

RRUS 11 B From Leg 4.00 
0.00 
0.00 

0.0000 130.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.78 
2.99 
3.21 

1.19 
1.33 
1.49 

0.05 
0.07 
0.10 

RRUS 11 C From Leg 4.00 
0.00 
0.00 

0.0000 130.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.78 
2.99 
3.21 

1.19 
1.33 
1.49 

0.05 
0.07 
0.10 

DC6-48-60-18-8F C From Leg 4.00 
0.00 
0.00 

0.0000 130.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.92 
1.46 
1.64 

0.92 
1.46 
1.64 

0.03 
0.05 
0.07 

Platform Mount [LP 304-1] C None   0.0000 130.00 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 

*** 120 ft ***                   
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

APXV18-206517-C w/ 
Mount Pipe 

A From Leg 1.00 
0.00 
0.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.40 
5.96 
6.48 

4.70 
5.86 
6.73 

0.05 
0.10 
0.15 

APXV18-206517-C w/ 
Mount Pipe 

B From Leg 1.00 
0.00 
0.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.40 
5.96 
6.48 

4.70 
5.86 
6.73 

0.05 
0.10 
0.15 

APXV18-206517-C w/ 
Mount Pipe 

C From Leg 1.00 
0.00 
0.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.40 
5.96 
6.48 

4.70 
5.86 
6.73 

0.05 
0.10 
0.15 

*** 100 ft ***                   
Side Arm Mount [SO 202-

1] 
A From Leg 1.00 

0.00 
0.00 

0.0000 100.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.96 
4.10 
5.24 

2.53 
3.51 
4.49 

0.11 
0.13 
0.16 

Side Arm Mount [SO 202-
1] 

B From Leg 1.00 
0.00 
0.00 

0.0000 100.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.96 
4.10 
5.24 

2.53 
3.51 
4.49 

0.11 
0.13 
0.16 

*** 79 ft ***                   
GPS_A A From Leg 3.00 

0.00 
0.00 

0.0000 79.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.26 
0.32 
0.39 

0.26 
0.32 
0.39 

0.00 
0.00 
0.01 

Side Arm Mount [SO 701-
1] 

A From Leg 1.50 
0.00 
0.00 

0.0000 79.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.85 
1.14 
1.43 

1.67 
2.34 
3.01 

0.07 
0.08 
0.09 

***                   

 
 
 
 

  Dishes    
 

Description Face 
or 

Leg 

Dish 
Type 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 

Azimuth 
Adjustment 

 
 
° 

3 dB 
Beam 
Width 

 
° 

Elevation 
 
 
 

ft 

Outside 
Diameter 

 
 

ft 

 Aperture 
Area 

 
 

ft2 

Weight 
 
 
 

K 
MPRC2449 A Paraboloid 

w/Radome 
From 
Leg 

2.00 
0.00 
0.00 

-57.0000   100.00 2.17 No Ice 
1/2'' Ice 
1'' Ice 

3.69 
3.98 
4.27 

0.02 
0.04 
0.06 

MPRC2449 B Paraboloid 
w/Radome 

From 
Leg 

2.00 
0.00 
0.00 

-90.0000   100.00 2.17 No Ice 
1/2'' Ice 
1'' Ice 

3.69 
3.98 
4.27 

0.02 
0.04 
0.06 

 
 

 Load Combinations    
 

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 
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Comb. 
No. 

Description 

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 160 - 140 Pole Max Tension 26 0.00 -0.00 0.00 

      Max. Compression 26 -26.38 3.19 0.06 
      Max. Mx 20 -11.43 143.98 -1.15 
      Max. My 14 -11.43 2.30 -141.49 
      Max. Vy 20 -9.58 143.98 -1.15 
      Max. Vx 14 9.46 2.30 -141.49 
      Max. Torque 20     -2.10 

L2 140 - 120 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -51.86 6.90 -2.32 
      Max. Mx 20 -21.18 447.96 -3.56 
      Max. My 14 -21.19 5.21 -442.02 
      Max. Vy 20 -17.64 447.96 -3.56 
      Max. Vx 14 17.46 5.21 -442.02 
      Max. Torque 6     2.59 

L3 120 - 100 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -63.91 8.97 -2.16 
      Max. Mx 20 -27.09 829.33 -5.57 
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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 2 -27.10 -3.43 819.44 
      Max. Vy 20 -19.98 829.33 -5.57 
      Max. Vx 14 19.80 7.94 -819.21 
      Max. Torque 4     1.95 

L4 100 - 80 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -76.60 9.91 -1.65 
      Max. Mx 20 -33.76 1255.61 -7.42 
      Max. My 14 -33.77 9.95 -1242.51 
      Max. Vy 8 22.27 -1251.04 8.34 
      Max. Vx 14 22.15 9.95 -1242.51 
      Max. Torque 4     1.95 

L5 80 - 60 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -89.61 11.74 -0.79 
      Max. Mx 20 -40.80 1722.26 -9.17 
      Max. My 14 -40.81 12.40 -1705.07 
      Max. Vy 8 24.28 -1716.76 10.97 
      Max. Vx 14 24.13 12.40 -1705.07 
      Max. Torque 6     2.11 

L6 60 - 40 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -104.13 13.36 -0.64 
      Max. Mx 20 -49.69 2225.48 -11.21 
      Max. My 14 -49.69 14.84 -2204.51 
      Max. Vy 8 25.99 -2219.06 13.28 
      Max. Vx 14 25.84 14.84 -2204.51 
      Max. Torque 6     2.11 

L7 40 - 20 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -118.32 14.94 -0.50 
      Max. Mx 20 -58.62 2758.98 -13.25 
      Max. My 14 -58.62 17.26 -2734.26 
      Max. Vy 8 27.30 -2751.64 15.56 
      Max. Vx 14 27.16 17.26 -2734.26 
      Max. Torque 6     2.11 

L8 20 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -133.77 16.42 -0.37 
      Max. Mx 20 -69.46 3317.72 -15.25 
      Max. My 14 -69.46 19.63 -3289.30 
      Max. Vy 8 28.52 -3309.48 17.81 
      Max. Vx 14 28.37 19.63 -3289.30 
      Max. Torque 6     2.11 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 26 133.77 0.00 -0.00 
  Max. Hx 20 69.46 28.50 -0.12 
  Max. Hz 2 69.46 -0.11 28.28 
  Max. Mx 2 3286.24 -0.11 28.28 
  Max. Mz 8 3309.48 -28.51 0.10 
  Max. Torsion 6 2.11 -24.74 14.23 
  Min. Vert 25 52.10 14.15 24.44 
  Min. Hx 8 69.46 -28.51 0.10 
  Min. Hz 14 69.46 0.09 -28.36 
  Min. Mx 14 -3289.30 0.09 -28.36 
  Min. Mz 20 -3317.72 28.50 -0.12 
  Min. Torsion 18 -1.82 24.74 -14.26 
      

 
 

 Tower Mast Reaction Summary    
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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 Only 57.89 0.00 0.00 -1.89 3.49 0.00 
1.2 Dead+1.6 Wind 0 deg - 
No Ice 

69.46 0.11 -28.28 -3286.24 -12.62 -1.07 

0.9 Dead+1.6 Wind 0 deg - 
No Ice 

52.10 0.11 -28.28 -3264.01 -13.60 -1.07 

1.2 Dead+1.6 Wind 30 deg - 
No Ice 

69.46 14.35 -24.55 -2854.89 -1667.26 -1.78 

0.9 Dead+1.6 Wind 30 deg - 
No Ice 

52.10 14.35 -24.55 -2835.49 -1657.34 -1.78 

1.2 Dead+1.6 Wind 60 deg - 
No Ice 

69.46 24.74 -14.23 -1658.78 -2873.98 -2.11 

0.9 Dead+1.6 Wind 60 deg - 
No Ice 

52.10 24.74 -14.23 -1647.27 -2856.10 -2.11 

1.2 Dead+1.6 Wind 90 deg - 
No Ice 

69.46 28.51 -0.10 -17.81 -3309.48 -2.00 

0.9 Dead+1.6 Wind 90 deg - 
No Ice 

52.10 28.51 -0.10 -17.10 -3288.75 -2.00 

1.2 Dead+1.6 Wind 120 deg 
- No Ice 

69.46 24.63 14.09 1629.00 -2856.83 -1.25 

0.9 Dead+1.6 Wind 120 deg 
- No Ice 

52.10 24.63 14.09 1618.85 -2839.08 -1.25 

1.2 Dead+1.6 Wind 150 deg 
- No Ice 

69.46 14.17 24.51 2840.35 -1639.14 -0.16 

0.9 Dead+1.6 Wind 150 deg 
- No Ice 

52.10 14.17 24.51 2822.22 -1629.43 -0.17 

1.2 Dead+1.6 Wind 180 deg 
- No Ice 

69.46 -0.09 28.36 3289.30 19.63 0.87 

0.9 Dead+1.6 Wind 180 deg 
- No Ice 

52.10 -0.09 28.36 3268.21 18.41 0.87 

1.2 Dead+1.6 Wind 210 deg 
- No Ice 

69.46 -14.33 24.59 2854.43 1674.15 1.57 

0.9 Dead+1.6 Wind 210 deg 
- No Ice 

52.10 -14.33 24.59 2836.20 1662.02 1.56 

1.2 Dead+1.6 Wind 240 deg 
- No Ice 

69.46 -24.74 14.26 1656.44 2882.00 1.82 

0.9 Dead+1.6 Wind 240 deg 
- No Ice 

52.10 -24.74 14.26 1646.09 2861.92 1.82 

1.2 Dead+1.6 Wind 270 deg 
- No Ice 

69.46 -28.50 0.12 15.25 3317.72 1.71 

0.9 Dead+1.6 Wind 270 deg 
- No Ice 

52.10 -28.50 0.12 15.72 3294.77 1.71 

1.2 Dead+1.6 Wind 300 deg 
- No Ice 

69.46 -24.63 -14.04 -1629.11 2865.20 1.03 

0.9 Dead+1.6 Wind 300 deg 
- No Ice 

52.10 -24.63 -14.04 -1617.80 2845.24 1.04 

1.2 Dead+1.6 Wind 330 deg 
- No Ice 

69.46 -14.15 -24.44 -2837.79 1645.87 -0.04 

0.9 Dead+1.6 Wind 330 deg 
- No Ice 

52.10 -14.15 -24.44 -2818.52 1633.96 -0.03 

1.2 Dead+1.0 Ice+1.0 Temp 133.77 -0.00 0.00 0.37 16.42 -0.00 
1.2 Dead+1.0 Wind 0 
deg+1.0 Ice+1.0 Temp 

133.77 0.01 -6.42 -753.34 14.78 -0.16 

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

133.77 3.24 -5.57 -653.37 -363.80 -0.56 

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

133.77 5.60 -3.22 -378.17 -640.40 -0.82 

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

133.77 6.57 -0.01 -1.37 -754.51 -0.88 

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

133.77 5.81 3.34 392.78 -667.14 -0.69 

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

133.77 3.22 5.57 653.28 -360.56 -0.31 

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

133.77 -0.01 6.44 755.34 18.48 0.13 

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

133.77 -3.23 5.58 654.81 397.04 0.53 

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

133.77 -5.59 3.23 379.30 673.83 0.78 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
1.2 Dead+1.0 Wind 270 
deg+1.0 Ice+1.0 Temp 

133.77 -6.57 0.01 2.47 787.97 0.84 

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

133.77 -5.81 -3.33 -391.28 700.62 0.66 

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

133.77 -3.22 -5.56 -651.36 393.78 0.28 

Dead+Wind 0 deg - Service 57.89 0.03 -6.58 -763.07 -0.34 -0.25 
Dead+Wind 30 deg - Service 57.89 3.34 -5.71 -663.09 -383.85 -0.41 
Dead+Wind 60 deg - Service 57.89 5.76 -3.31 -385.86 -663.55 -0.49 
Dead+Wind 90 deg - Service 57.89 6.63 -0.02 -5.52 -764.49 -0.47 
Dead+Wind 120 deg - 
Service 

57.89 5.73 3.28 376.18 -659.57 -0.29 

Dead+Wind 150 deg - 
Service 

57.89 3.30 5.70 656.94 -377.34 -0.04 

Dead+Wind 180 deg - 
Service 

57.89 -0.02 6.60 761.00 7.13 0.20 

Dead+Wind 210 deg - 
Service 

57.89 -3.34 5.72 660.21 390.61 0.36 

Dead+Wind 240 deg - 
Service 

57.89 -5.76 3.32 382.54 670.57 0.42 

Dead+Wind 270 deg - 
Service 

57.89 -6.63 0.03 2.14 771.56 0.40 

Dead+Wind 300 deg - 
Service 

57.89 -5.73 -3.27 -378.98 666.67 0.24 

Dead+Wind 330 deg - 
Service 

57.89 -3.29 -5.69 -659.13 384.06 -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 -57.89 0.00 0.00 57.89 0.00 0.000% 
2 0.11 -69.46 -28.28 -0.11 69.46 28.28 0.000% 
3 0.11 -52.10 -28.28 -0.11 52.10 28.28 0.000% 
4 14.35 -69.46 -24.55 -14.35 69.46 24.55 0.000% 
5 14.35 -52.10 -24.55 -14.35 52.10 24.55 0.000% 
6 24.74 -69.46 -14.23 -24.74 69.46 14.23 0.000% 
7 24.74 -52.10 -14.23 -24.74 52.10 14.23 0.000% 
8 28.51 -69.46 -0.10 -28.51 69.46 0.10 0.000% 
9 28.51 -52.10 -0.10 -28.51 52.10 0.10 0.000% 
10 24.63 -69.46 14.09 -24.63 69.46 -14.09 0.000% 
11 24.63 -52.10 14.09 -24.63 52.10 -14.09 0.000% 
12 14.17 -69.46 24.51 -14.17 69.46 -24.51 0.000% 
13 14.17 -52.10 24.51 -14.17 52.10 -24.51 0.000% 
14 -0.09 -69.46 28.36 0.09 69.46 -28.36 0.000% 
15 -0.09 -52.10 28.36 0.09 52.10 -28.36 0.000% 
16 -14.33 -69.46 24.59 14.33 69.46 -24.59 0.000% 
17 -14.33 -52.10 24.59 14.33 52.10 -24.59 0.000% 
18 -24.74 -69.46 14.26 24.74 69.46 -14.26 0.000% 
19 -24.74 -52.10 14.26 24.74 52.10 -14.26 0.000% 
20 -28.50 -69.46 0.12 28.50 69.46 -0.12 0.000% 
21 -28.50 -52.10 0.12 28.50 52.10 -0.12 0.000% 
22 -24.63 -69.46 -14.04 24.63 69.46 14.04 0.000% 
23 -24.63 -52.10 -14.04 24.63 52.10 14.04 0.000% 
24 -14.15 -69.46 -24.44 14.15 69.46 24.44 0.000% 
25 -14.15 -52.10 -24.44 14.15 52.10 24.44 0.000% 
26 0.00 -133.77 0.00 0.00 133.77 -0.00 0.000% 
27 0.01 -133.77 -6.42 -0.01 133.77 6.42 0.000% 
28 3.24 -133.77 -5.57 -3.24 133.77 5.57 0.000% 
29 5.60 -133.77 -3.22 -5.60 133.77 3.22 0.000% 
30 6.57 -133.77 -0.01 -6.57 133.77 0.01 0.000% 
31 5.81 -133.77 3.34 -5.81 133.77 -3.34 0.000% 
32 3.22 -133.77 5.57 -3.22 133.77 -5.57 0.000% 
33 -0.01 -133.77 6.44 0.01 133.77 -6.44 0.000% 
34 -3.23 -133.77 5.58 3.23 133.77 -5.58 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

35 -5.59 -133.77 3.23 5.59 133.77 -3.23 0.000% 
36 -6.57 -133.77 0.01 6.57 133.77 -0.01 0.000% 
37 -5.81 -133.77 -3.33 5.81 133.77 3.33 0.000% 
38 -3.22 -133.77 -5.56 3.22 133.77 5.56 0.000% 
39 0.03 -57.89 -6.58 -0.03 57.89 6.58 0.000% 
40 3.34 -57.89 -5.71 -3.34 57.89 5.71 0.000% 
41 5.76 -57.89 -3.31 -5.76 57.89 3.31 0.000% 
42 6.63 -57.89 -0.02 -6.63 57.89 0.02 0.000% 
43 5.73 -57.89 3.28 -5.73 57.89 -3.28 0.000% 
44 3.30 -57.89 5.70 -3.30 57.89 -5.70 0.000% 
45 -0.02 -57.89 6.60 0.02 57.89 -6.60 0.000% 
46 -3.34 -57.89 5.72 3.34 57.89 -5.72 0.000% 
47 -5.76 -57.89 3.32 5.76 57.89 -3.32 0.000% 
48 -6.63 -57.89 0.03 6.63 57.89 -0.03 0.000% 
49 -5.73 -57.89 -3.27 5.73 57.89 3.27 0.000% 
50 -3.29 -57.89 -5.69 3.29 57.89 5.69 0.000% 

 
 
 

 Non-Linear Convergence Results   
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Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 4 0.00000001 0.00000001 
2 Yes 4 0.00000001 0.00053225 
3 Yes 4 0.00000001 0.00033066 
4 Yes 5 0.00000001 0.00016002 
5 Yes 5 0.00000001 0.00007988 
6 Yes 5 0.00000001 0.00018327 
7 Yes 5 0.00000001 0.00009199 
8 Yes 4 0.00000001 0.00084604 
9 Yes 4 0.00000001 0.00056403 

10 Yes 5 0.00000001 0.00015858 
11 Yes 5 0.00000001 0.00007928 
12 Yes 5 0.00000001 0.00016365 
13 Yes 5 0.00000001 0.00008204 
14 Yes 4 0.00000001 0.00059048 
15 Yes 4 0.00000001 0.00037321 
16 Yes 5 0.00000001 0.00018067 
17 Yes 5 0.00000001 0.00009052 
18 Yes 5 0.00000001 0.00016111 
19 Yes 5 0.00000001 0.00008026 
20 Yes 4 0.00000001 0.00066135 
21 Yes 4 0.00000001 0.00043055 
22 Yes 5 0.00000001 0.00017095 
23 Yes 5 0.00000001 0.00008560 
24 Yes 5 0.00000001 0.00016616 
25 Yes 5 0.00000001 0.00008308 
26 Yes 4 0.00000001 0.00015206 
27 Yes 5 0.00000001 0.00033331 
28 Yes 5 0.00000001 0.00033767 
29 Yes 5 0.00000001 0.00033610 
30 Yes 5 0.00000001 0.00033120 
31 Yes 5 0.00000001 0.00034988 
32 Yes 5 0.00000001 0.00033802 
33 Yes 5 0.00000001 0.00033573 
34 Yes 5 0.00000001 0.00035192 
35 Yes 5 0.00000001 0.00035513 
36 Yes 5 0.00000001 0.00035140 
37 Yes 5 0.00000001 0.00036738 
38 Yes 5 0.00000001 0.00034769 
39 Yes 4 0.00000001 0.00006771 
40 Yes 4 0.00000001 0.00011117 
41 Yes 4 0.00000001 0.00013283 
42 Yes 4 0.00000001 0.00007378 
43 Yes 4 0.00000001 0.00010860 
44 Yes 4 0.00000001 0.00011183 
45 Yes 4 0.00000001 0.00006712 
46 Yes 4 0.00000001 0.00012967 
47 Yes 4 0.00000001 0.00011256 
48 Yes 4 0.00000001 0.00007190 
49 Yes 4 0.00000001 0.00012091 
50 Yes 4 0.00000001 0.00011574 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 160 - 140 9.032 47 0.4462 0.0014 
L2 140 - 120 7.179 47 0.4338 0.0010 
L3 120 - 100 5.424 47 0.3978 0.0006 
L4 100 - 80 3.858 47 0.3446 0.0004 
L5 80 - 60 2.533 47 0.2840 0.0003 
L6 60 - 40 1.469 47 0.2210 0.0002 
L7 40 - 20 0.669 47 0.1579 0.0001 
L8 20 - 0 0.169 47 0.0782 0.0001 
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 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 
ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
160.00 Lightning Rod 3/4''x4' 47 9.032 0.4462 0.0015 195470 
150.00 APXVSPP18-C-A20 w/ Mount 

Pipe 
47 8.100 0.4419 0.0013 97735 

140.00 SLXW 5512 w/ Mount Pipe 47 7.179 0.4338 0.0011 48863 
130.00 7770.00 w/ Mount Pipe 47 6.283 0.4188 0.0009 32507 
120.00 APXV18-206517-C w/ Mount 

Pipe 
47 5.424 0.3978 0.0007 24595 

100.00 MPRC2449 47 3.858 0.3446 0.0005 19624 
79.00 GPS_A 47 2.473 0.2808 0.0004 18221 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 160 - 140 38.877 18 1.9190 0.0061 
L2 140 - 120 30.910 18 1.8659 0.0042 
L3 120 - 100 23.361 18 1.7126 0.0027 
L4 100 - 80 16.618 18 1.4845 0.0018 
L5 80 - 60 10.911 18 1.2234 0.0013 
L6 60 - 40 6.325 18 0.9519 0.0009 
L7 40 - 20 2.883 18 0.6802 0.0006 
L8 20 - 0 0.727 18 0.3369 0.0003 

      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 
ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
160.00 Lightning Rod 3/4''x4' 18 38.877 1.9190 0.0064 46399 
150.00 APXVSPP18-C-A20 w/ Mount 

Pipe 
18 34.868 1.9007 0.0054 23199 

140.00 SLXW 5512 w/ Mount Pipe 18 30.910 1.8659 0.0045 11582 
130.00 7770.00 w/ Mount Pipe 18 27.057 1.8021 0.0037 7642 
120.00 APXV18-206517-C w/ Mount 

Pipe 
18 23.361 1.7126 0.0030 5759 

100.00 MPRC2449 18 16.618 1.4845 0.0021 4572 
79.00 GPS_A 18 10.654 1.2098 0.0015 4234 

  
 
 

 Compression Checks   
 
 

 Pole Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
L1 160 - 140 (1) P36x3/8 20.00 0.00 0.0 41.969

7 
-11.42 1490.10 0.008  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

Pn 
 

K 

Ratio 
Pu 

Pn 
L2 140 - 120 (2) P42x3/8 20.00 0.00 0.0 49.038

3 
-21.17 1668.87 0.013  

L3 120 - 100 (3) P48x3/8 20.00 0.00 0.0 56.106
9 

-27.09 1847.49 0.015  

L4 100 - 80 (4) P54x3/8 20.00 0.00 0.0 63.175
5 

-33.76 2026.00 0.017  

L5 80 - 60 (5) P60x3/8 20.00 0.00 0.0 70.244
0 

-40.80 2204.43 0.019  

L6 60 - 40 (6) P60x1/2 20.00 0.00 0.0 93.462
4 

-49.68 3125.69 0.016  

L7 40 - 20 (7) P60x1/2 20.00 0.00 0.0 93.462
4 

-58.62 3125.69 0.019  

L8 20 - 0 (8) P60x5/8 20.00 0.00 0.0 116.58
30 

-69.46 4139.15 0.017  

                    

 
 

 Pole Bending Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 
 

kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx 

Muy 
 

kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny 
L1 160 - 140 (1) P36x3/8 144.45 1338.81 0.108 0.00 1338.81 0.000 
L2 140 - 120 (2) P42x3/8 449.66 1796.56 0.250 0.00 1796.56 0.000 
L3 120 - 100 (3) P48x3/8 831.96 2321.11 0.358 0.00 2321.11 0.000 
L4 100 - 80 (4) P54x3/8 1259.11 2912.46 0.432 0.00 2912.46 0.000 
L5 80 - 60 (5) P60x3/8 1726.38 3570.61 0.483 0.00 3570.61 0.000 
L6 60 - 40 (6) P60x1/2 2230.37 4860.41 0.459 0.00 4860.41 0.000 
L7 40 - 20 (7) P60x1/2 2764.63 4860.41 0.569 0.00 4860.41 0.000 
L8 20 - 0 (8) P60x5/8 3324.11 6198.18 0.536 0.00 6198.18 0.000 

                  

 
 

 Pole Shear Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 

K 

Vn 

 
K 

Ratio 
Vu 

Vn 

Actual 
Tu 

kip-ft 

Tn 

 
kip-ft 

Ratio 
Tu 

Tn 
L1 160 - 140 (1) P36x3/8 9.65 745.05 0.013 1.71 2189.07 0.001 
L2 140 - 120 (2) P42x3/8 17.69 834.44 0.021 1.81 2868.84 0.001 
L3 120 - 100 (3) P48x3/8 20.03 923.75 0.022 1.81 3637.70 0.000 
L4 100 - 80 (4) P54x3/8 22.33 1013.00 0.022 1.58 4495.63 0.000 
L5 80 - 60 (5) P60x3/8 24.33 1102.21 0.022 1.82 5442.62 0.000 
L6 60 - 40 (6) P60x1/2 26.04 1562.84 0.017 1.82 7685.07 0.000 
L7 40 - 20 (7) P60x1/2 27.35 1562.84 0.018 1.82 7685.07 0.000 
L8 20 - 0 (8) P60x5/8 28.56 2069.58 0.014 1.82 10134.58 0.000 

                  

 
 
 

 Pole Interaction Design Data    
 

Section 
No. 

Elevation 
 

ft 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Ratio 
Vu 

Vn 

Ratio 
Tu 

Tn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 160 - 140 (1) 0.008 0.108 0.000 0.013 0.001 0.116   1.000 4.8.2  
L2 140 - 120 (2) 0.013 0.250 0.000 0.021 0.001 0.263   1.000 4.8.2  
L3 120 - 100 (3) 0.015 0.358 0.000 0.022 0.000 0.374   1.000 4.8.2  
L4 100 - 80 (4) 0.017 0.432 0.000 0.022 0.000 0.449   1.000 4.8.2  
L5 80 - 60 (5) 0.019 0.483 0.000 0.022 0.000 0.503   1.000 4.8.2  
L6 60 - 40 (6) 0.016 0.459 0.000 0.017 0.000 0.475   1.000 4.8.2  
L7 40 - 20 (7) 0.019 0.569 0.000 0.018 0.000 0.588   1.000 4.8.2  
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Section 
No. 

Elevation 
 

ft 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Ratio 
Vu 

Vn 

Ratio 
Tu 

Tn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L8 20 - 0 (8) 0.017 0.536 0.000 0.014 0.000 0.553   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 160 - 140 Pole P36x3/8 1 -11.42 1490.10 11.6 Pass 
L2 140 - 120 Pole P42x3/8 2 -21.17 1668.87 26.3 Pass 
L3 120 - 100 Pole P48x3/8 3 -27.09 1847.49 37.4 Pass 
L4 100 - 80 Pole P54x3/8 4 -33.76 2026.00 44.9 Pass 
L5 80 - 60 Pole P60x3/8 5 -40.80 2204.43 50.3 Pass 
L6 60 - 40 Pole P60x1/2 6 -49.68 3125.69 47.5 Pass 
L7 40 - 20 Pole P60x1/2 7 -58.62 3125.69 58.8 Pass 
L8 20 - 0 Pole P60x5/8 8 -69.46 4139.15 55.3 Pass 

              Summary   
            Pole (L7) 58.8 Pass 
      RATING = 58.8 Pass 
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APPENDIX B 
 

BASE LEVEL DRAWING 
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APPENDIX C 
 

ADDITIONAL CALCULATIONS 



 Reactions Bolt Threads:

Site Data Mu 144.45 ft-kips X-Excluded

BU#: Axial, Pu: 11.42 kips Vn= (0.55*Ab*Fu)
Site Name: Shear, Vu: 9.65 kips =0.75, *Vn (kips):

App #: Elevation: 140   feet 38.88

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

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

Qty: 28 Adjusted *Tn (due to Vu=Vu/Qty), B: 54.54 kips Tn[(1-(Vu/ Vn)^2]^0.5

Diameter (in.): 1  Bolt Fu: 120  Max Bolt directly applied Tu: 5.94 Kips
Bolt Material: A325  Bolt Fy: 92 Min. PL "tc" for B cap. w/o Pry: 1.017 in

N/A: 100 <-- Disregard Min PL "treq" for actual T w/ Pry: 0.255 in
N/A: 75 <-- Disregard Min PL "t1" for actual T w/o Pry: 0.336 in

Circle (in.): 39  T allowable w/o Prying: 54.54 kips '<0 case
Prying Force, q: 0.00 kips

Total Bolt Tension=Tu+q: 5.94 kips

Diam: 42 in Non-Prying Bolt Stress Ratio, Tu/B: 10.9% Pass
Thick, t: 1.25 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: 4.04 in Allowable Plate Stress: 32.4 ksi *Fy

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

No Prying 15.00

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: 36 in
Thick: 0.375 in

Grade: 42 ksi
# of Sides: 0 "0" IF Round

Fu 60 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

828540
TORRINGTON/RT 8

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

414512 Rev. 0

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

CCIplate v2.0 Analysis Date: 11/6/2017



 Reactions Bolt Threads:

Site Data Mu 449.66 ft-kips X-Excluded

BU#: Axial, Pu: 21.17 kips Vn= (0.55*Ab*Fu)
Site Name: Shear, Vu: 17.69 kips =0.75, *Vn (kips):

App #: Elevation: 120   feet 38.88

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

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

Qty: 32 Adjusted *Tn (due to Vu=Vu/Qty), B: 54.53 kips Tn[(1-(Vu/ Vn)^2]^0.5

Diameter (in.): 1  Bolt Fu: 120  Max Bolt directly applied Tu: 14.33 Kips
Bolt Material: A325  Bolt Fy: 92 Min. PL "tc" for B cap. w/o Pry: 1.006 in

N/A: 100 <-- Disregard Min PL "treq" for actual T w/ Pry: 0.391 in
N/A: 75 <-- Disregard Min PL "t1" for actual T w/o Pry: 0.516 in

Circle (in.): 45  T allowable w/o Prying: 54.54 kips '<0 case
Prying Force, q: 0.00 kips

Total Bolt Tension=Tu+q: 14.33 kips

Diam: 48 in Non-Prying Bolt Stress Ratio, Tu/B: 26.3% Pass
Thick, t: 1.25 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: 4.12 in Allowable Plate Stress: 32.4 ksi *Fy

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

No Prying 16.16

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: 42 in
Thick: 0.375 in

Grade: 42 ksi
# of Sides: 0 "0" IF Round

Fu 60 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

828540
TORRINGTON/RT 8

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

414512 Rev. 0

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

CCIplate v2.0 Analysis Date: 11/6/2017



 Reactions Bolt Threads:

Site Data Mu 831.96 ft-kips X-Excluded

BU#: Axial, Pu: 27.09 kips Vn= (0.55*Ab*Fu)
Site Name: Shear, Vu: 20.03 kips =0.75, *Vn (kips):

App #: Elevation: 100   feet 38.88

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

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

Qty: 36 Adjusted *Tn (due to Vu=Vu/Qty), B: 54.53 kips Tn[(1-(Vu/ Vn)^2]^0.5

Diameter (in.): 1  Bolt Fu: 120  Max Bolt directly applied Tu: 21.00 Kips
Bolt Material: A325  Bolt Fy: 92 Min. PL "tc" for B cap. w/o Pry: 0.998 in

N/A: 100 <-- Disregard Min PL "treq" for actual T w/ Pry: 0.469 in
N/A: 75 <-- Disregard Min PL "t1" for actual T w/o Pry: 0.619 in

Circle (in.): 51  T allowable w/o Prying: 54.54 kips '<0 case
Prying Force, q: 0.00 kips

Total Bolt Tension=Tu+q: 21.00 kips

Diam: 54 in Non-Prying Bolt Stress Ratio, Tu/B: 38.5% Pass
Thick, t: 1.25 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: 4.19 in Allowable Plate Stress: 32.4 ksi *Fy

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

No Prying 17.23

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: 48 in
Thick: 0.375 in

Grade: 42 ksi
# of Sides: 0 "0" IF Round

Fu 60 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

828540
TORRINGTON/RT 8

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

414512 Rev. 0

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

CCIplate v2.0 Analysis Date: 11/6/2017



 Reactions Bolt Threads:

Site Data Mu 1259.11 ft-kips X-Excluded

BU#: Axial, Pu: 33.76 kips Vn= (0.55*Ab*Fu)
Site Name: Shear, Vu: 22.33 kips =0.75, *Vn (kips):

App #: Elevation: 80   feet 38.88

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

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

Qty: 48 Adjusted *Tn (due to Vu=Vu/Qty), B: 54.54 kips Tn[(1-(Vu/ Vn)^2]^0.5

Diameter (in.): 1  Bolt Fu: 120  Max Bolt directly applied Tu: 21.39 Kips
Bolt Material: A325  Bolt Fy: 92 Min. PL "tc" for B cap. w/o Pry: 1.087 in

N/A: 100 <-- Disregard Min PL "treq" for actual T w/ Pry: 0.522 in
N/A: 75 <-- Disregard Min PL "t1" for actual T w/o Pry: 0.681 in

Circle (in.): 57  T allowable w/o Prying: 54.54 kips '<0 case
Prying Force, q: 0.00 kips

Total Bolt Tension=Tu+q: 21.39 kips

Diam: 60 in Non-Prying Bolt Stress Ratio, Tu/B: 39.2% Pass
Thick, t: 1.25 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: 3.53 in Allowable Plate Stress: 32.4 ksi *Fy

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

No Prying 18.25

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: 54 in
Thick: 0.375 in

Grade: 42 ksi
# of Sides: 0 "0" IF Round

Fu 60 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

828540
TORRINGTON/RT 8

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

414512 Rev. 0

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

CCIplate v2.0 Analysis Date: 11/6/2017



Project Name: Created On: 8/13/2014
Project Number: Checked By:

Job Number: Revised On:

Date: Revision No.: 0

Anchor Bolts? Yes Total Moment of Inertia 19449.77 in4

Code: G

Moment (M) Axial (P) Shear (V)
1726.38 40.8 24.33

kip-ft kips kips

Number of Bolts 32 Number of Bolts 32
Bolt Circle 53 in Bolt Circle 47 in

y 26.5 in y 23.5 in
Moment of Inertia (I) 10887.684 in4 Moment of Inertia (I) 8,562 in4

Diameter (d) 1.25 in Diameter (d) 1.25
Ag 1.23 in2 Ag 1.23 in2

Ae 0.969 in2 Ae 0.969 in2

Total Moment 966.4 kips-ft Total Moment 760.0 kips-ft
Total Axial 20.40 kips Total Axial 20.40 kips
Total Shear 12.17 kips Total Shear 12.17 kips

TORRINGTON/RT 8
BU#828540

Moment Distribution at 60 ft

Inner Bolts

11/6/2017
WO#1484877

Outer Bolts



 
Site Data Reactions Bolt Threads:

BU#: Moment: 966.40 ft-kips X-Excluded
Site Name: Axial: 20.40 kips Vn= (0.55*Ab*Fu)

App #: Shear: 12.17 kips =0.75, *Vn (kips):

Exterior Flange Run, T+q: 0.00 kips 53.15
Manufacturer: Pirod

Elevation: 60   feet

Qty: 32  
Diam: 1.25  Bolt Fu: 105  

Bolt Material: A325  Bolt Fy: 81 Interior Flange Bolt Results
N/A: 100 <-- Disregard Maximum Bolt Tension, Tu: 26.7 Kips, Ext. Tu=Interior Tu
N/A: 75 <-- Disregard Adjusted *Tn (due to Vu=Vu/Qty), 76.3 Kips

Circle: 53 in Bolt Stress Ratio: 35.0% Pass

Plate Outer Diam: 59.25 in Interior Flange Plate Results Flexural Check
Plate Inner Diam: 43 in (Hole @ Ctr) Controlling Bolt Axial Force: 28.0 Kips, Ext. Cu=Interior Cu

Thick: 1.25 in Plate Stress: Rohn/PirodOK
Grade: 36 ksi Allowable Plate Stress,  *Fy: 32.4 ksi

Effective Width: 5.82 in Plate Stress Ratio: Rohn/PirodOK

n/a
Config: 0 * Stiffener Results N/A for Rohn / Pirod

Weld Type: Fillet Horizontal Weld : N/A
Groove Depth: 0.25 <-- Disregard Vertical Weld: N/A
Groove Angle: 45 <-- Disregard Plate Flex+Shear, fb/Fb+(fv/Fv)^2: N/A
Fillet H. Weld: 0.3125 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: N/A
Fillet V. Weld: 0.3125 in Plate Comp. (AISC Bracket): N/A

Width: 3 in n/a
Height: 18 in Pole Results
Thick: 0.75 in Pole Punching Shear Check: N/A
Notch: 0.5 in
Grade: 36 ksi  

Weld str.: 70 ksi

Pole OuterDiam: 60 in
Thick: 0.375 in

Pole Inner Diam: 59.25 in
Grade: 42 ksi

# of Sides: 0 "0" IF Round

Fu 60 ksi

* 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

414512 Rev. 0 (Outer)

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

Clear Space 
between Stiffeners 

4 in

TORRINGTON/RT 8

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

828540

CCIplate v2.0 Analysis Date: 11/6/2017



 
Site Data Reactions Bolt Threads:

BU#: Moment: 760.00 ft-kips X-Excluded
Site Name: Axial: 20.40 kips Vn= (0.55*Ab*Fu)

App #: Shear: 12.17 kips =0.75, *Vn (kips):

Exterior Flange Run, T+q: 0.00 kips 53.15
Manufacturer: Pirod

Elevation: 60   feet

Qty: 32  
Diam: 1.25  Bolt Fu: 105  

Bolt Material: A325  Bolt Fy: 81 Interior Flange Bolt Results
N/A: 100 <-- Disregard Maximum Bolt Tension, Tu: 23.6 Kips, Ext. Tu=Interior Tu
N/A: 75 <-- Disregard Adjusted *Tn (due to Vu=Vu/Qty), 76.3 Kips

Circle: 47 in Bolt Stress Ratio: 31.0% Pass

Plate Outer Diam: 59.25 in Interior Flange Plate Results Flexural Check
Plate Inner Diam: 43 in (Hole @ Ctr) Controlling Bolt Axial Force: 24.9 Kips, Ext. Cu=Interior Cu

Thick: 1.25 in Plate Stress: Rohn/PirodOK
Grade: 36 ksi Allowable Plate Stress,  *Fy: 32.4 ksi

Effective Width: 5.82 in Plate Stress Ratio: Rohn/PirodOK

n/a
Config: 0 * Stiffener Results N/A for Rohn / Pirod

Weld Type: Fillet Horizontal Weld : N/A
Groove Depth: 0.25 <-- Disregard Vertical Weld: N/A
Groove Angle: 45 <-- Disregard Plate Flex+Shear, fb/Fb+(fv/Fv)^2: N/A
Fillet H. Weld: 0.3125 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: N/A
Fillet V. Weld: 0.3125 in Plate Comp. (AISC Bracket): N/A

Width: 3 in n/a
Height: 18 in Pole Results
Thick: 0.75 in Pole Punching Shear Check: N/A
Notch: 0.5 in
Grade: 36 ksi  

Weld str.: 70 ksi

Pole OuterDiam: 60 in
Thick: 0.375 in

Pole Inner Diam: 59.25 in
Grade: 42 ksi

# of Sides: 0 "0" IF Round

Fu 60 ksi

* 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, Interior Flange Plate - Any Bolt Material  TIA Rev G

828540
TORRINGTON/RT 8
414512 Rev. 0 (Inner)

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

Clear Space 
between Stiffeners 

4 in

CCIplate v2.0 Analysis Date: 11/6/2017



Project Name: Created On: 8/13/2014
Project Number: Checked By:

Job Number: Revised On:

Date: Revision No.: 0

Anchor Bolts? Yes Total Moment of Inertia 19449.77 in4

Code: G

Moment (M) Axial (P) Shear (V)
2230.37 49.68 26.04

kip-ft kips kips

Number of Bolts 32 Number of Bolts 32
Bolt Circle 53 in Bolt Circle 47 in

y 26.5 in y 23.5 in
Moment of Inertia (I) 10887.684 in4 Moment of Inertia (I) 8,562 in4

Diameter (d) 1.25 in Diameter (d) 1.25
Ag 1.23 in2 Ag 1.23 in2

Ae 0.969 in2 Ae 0.969 in2

Total Moment 1248.5 kips-ft Total Moment 981.8 kips-ft
Total Axial 24.84 kips Total Axial 24.84 kips
Total Shear 13.02 kips Total Shear 13.02 kips

TORRINGTON/RT 8
BU#828540

Moment Distribution at 40 ft

Inner Bolts

11/6/2017
WO#1484877

Outer Bolts



 
Site Data Reactions Bolt Threads:

BU#: Moment: 1248.50 ft-kips X-Excluded
Site Name: Axial: 24.84 kips Vn= (0.55*Ab*Fu)

App #: Shear: 13.02 kips =0.75, *Vn (kips):

Exterior Flange Run, T+q: 0.00 kips 53.15
Manufacturer: Pirod

Elevation: 40   feet

Qty: 32  
Diam: 1.25  Bolt Fu: 105  

Bolt Material: A325  Bolt Fy: 81 Interior Flange Bolt Results
N/A: 100 <-- Disregard Maximum Bolt Tension, Tu: 34.6 Kips, Ext. Tu=Interior Tu
N/A: 75 <-- Disregard Adjusted *Tn (due to Vu=Vu/Qty), 76.3 Kips

Circle: 53 in Bolt Stress Ratio: 45.3% Pass

Plate Outer Diam: 59 in Interior Flange Plate Results Flexural Check
Plate Inner Diam: 43 in (Hole @ Ctr) Controlling Bolt Axial Force: 36.1 Kips, Ext. Cu=Interior Cu

Thick: 1.25 in Plate Stress: Rohn/PirodOK
Grade: 36 ksi Allowable Plate Stress,  *Fy: 32.4 ksi

Effective Width: 5.79 in Plate Stress Ratio: Rohn/PirodOK

n/a
Config: 0 * Stiffener Results N/A for Rohn / Pirod

Weld Type: Fillet Horizontal Weld : N/A
Groove Depth: 0.25 <-- Disregard Vertical Weld: N/A
Groove Angle: 45 <-- Disregard Plate Flex+Shear, fb/Fb+(fv/Fv)^2: N/A
Fillet H. Weld: 0.3125 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: N/A
Fillet V. Weld: 0.3125 in Plate Comp. (AISC Bracket): N/A

Width: 3 in n/a
Height: 18 in Pole Results
Thick: 0.75 in Pole Punching Shear Check: N/A
Notch: 0.5 in
Grade: 36 ksi  

Weld str.: 70 ksi

Pole OuterDiam: 60 in
Thick: 0.5 in

Pole Inner Diam: 59 in
Grade: 42 ksi

# of Sides: 0 "0" IF Round

Fu 60 ksi

* 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

414512 Rev. 0 (Outer)

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

Clear Space 
between Stiffeners 

4 in

TORRINGTON/RT 8

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

828540

CCIplate v2.0 Analysis Date: 11/6/2017



 
Site Data Reactions Bolt Threads:

BU#: Moment: 981.80 ft-kips X-Excluded
Site Name: Axial: 24.84 kips Vn= (0.55*Ab*Fu)

App #: Shear: 13.02 kips =0.75, *Vn (kips):

Exterior Flange Run, T+q: 0.00 kips 53.15
Manufacturer: Pirod

Elevation: 40   feet

Qty: 32  
Diam: 1.25  Bolt Fu: 105  

Bolt Material: A325  Bolt Fy: 81 Interior Flange Bolt Results
N/A: 100 <-- Disregard Maximum Bolt Tension, Tu: 30.6 Kips, Ext. Tu=Interior Tu
N/A: 75 <-- Disregard Adjusted *Tn (due to Vu=Vu/Qty), 76.3 Kips

Circle: 47 in Bolt Stress Ratio: 40.0% Pass

Plate Outer Diam: 59 in Interior Flange Plate Results Flexural Check
Plate Inner Diam: 43 in (Hole @ Ctr) Controlling Bolt Axial Force: 32.1 Kips, Ext. Cu=Interior Cu

Thick: 1.25 in Plate Stress: Rohn/PirodOK
Grade: 36 ksi Allowable Plate Stress,  *Fy: 32.4 ksi

Effective Width: 5.79 in Plate Stress Ratio: Rohn/PirodOK

n/a
Config: 0 * Stiffener Results N/A for Rohn / Pirod

Weld Type: Fillet Horizontal Weld : N/A
Groove Depth: 0.25 <-- Disregard Vertical Weld: N/A
Groove Angle: 45 <-- Disregard Plate Flex+Shear, fb/Fb+(fv/Fv)^2: N/A
Fillet H. Weld: 0.3125 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: N/A
Fillet V. Weld: 0.3125 in Plate Comp. (AISC Bracket): N/A

Width: 3 in n/a
Height: 18 in Pole Results
Thick: 0.75 in Pole Punching Shear Check: N/A
Notch: 0.5 in
Grade: 36 ksi  

Weld str.: 70 ksi

Pole OuterDiam: 60 in
Thick: 0.5 in

Pole Inner Diam: 59 in
Grade: 42 ksi

# of Sides: 0 "0" IF Round

Fu 60 ksi

* 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, Interior Flange Plate - Any Bolt Material  TIA Rev G

828540
TORRINGTON/RT 8
414512 Rev. 0 (Inner)

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

Clear Space 
between Stiffeners 

4 in

CCIplate v2.0 Analysis Date: 11/6/2017



Project Name: Created On: 8/13/2014
Project Number: Checked By:

Job Number: Revised On:

Date: Revision No.: 0

Anchor Bolts? Yes Total Moment of Inertia 19449.77 in4

Code: G

Moment (M) Axial (P) Shear (V)
2764.63 58.62 27.35

kip-ft kips kips

Number of Bolts 32 Number of Bolts 32
Bolt Circle 53 in Bolt Circle 47 in

y 26.5 in y 23.5 in
Moment of Inertia (I) 10887.684 in4 Moment of Inertia (I) 8,562 in4

Diameter (d) 1.25 in Diameter (d) 1.25
Ag 1.23 in2 Ag 1.23 in2

Ae 0.969 in2 Ae 0.969 in2

Total Moment 1547.6 kips-ft Total Moment 1217.0 kips-ft
Total Axial 29.31 kips Total Axial 29.31 kips
Total Shear 13.68 kips Total Shear 13.68 kips

TORRINGTON/RT 8
BU#828540

Moment Distribution at 20 ft

Inner Bolts

11/6/2017
WO#1484877

Outer Bolts



 
Site Data Reactions Bolt Threads:

BU#: Moment: 1547.60 ft-kips X-Excluded
Site Name: Axial: 29.31 kips Vn= (0.55*Ab*Fu)

App #: Shear: 13.68 kips =0.75, *Vn (kips):

Exterior Flange Run, T+q: 0.00 kips 53.15
Manufacturer: Pirod

Elevation: 20   feet

Qty: 32  
Diam: 1.25  Bolt Fu: 105  

Bolt Material: A325  Bolt Fy: 81 Interior Flange Bolt Results
N/A: 100 <-- Disregard Maximum Bolt Tension, Tu: 42.9 Kips, Ext. Tu=Interior Tu
N/A: 75 <-- Disregard Adjusted *Tn (due to Vu=Vu/Qty), 76.3 Kips

Circle: 53 in Bolt Stress Ratio: 56.2% Pass

Plate Outer Diam: 59 in Interior Flange Plate Results Flexural Check
Plate Inner Diam: 43 in (Hole @ Ctr) Controlling Bolt Axial Force: 44.7 Kips, Ext. Cu=Interior Cu

Thick: 1.25 in Plate Stress: Rohn/PirodOK
Grade: 36 ksi Allowable Plate Stress,  *Fy: 32.4 ksi

Effective Width: 5.79 in Plate Stress Ratio: Rohn/PirodOK

n/a
Config: 0 * Stiffener Results N/A for Rohn / Pirod

Weld Type: Fillet Horizontal Weld : N/A
Groove Depth: 0.25 <-- Disregard Vertical Weld: N/A
Groove Angle: 45 <-- Disregard Plate Flex+Shear, fb/Fb+(fv/Fv)^2: N/A
Fillet H. Weld: 0.3125 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: N/A
Fillet V. Weld: 0.3125 in Plate Comp. (AISC Bracket): N/A

Width: 3 in n/a
Height: 18 in Pole Results
Thick: 0.75 in Pole Punching Shear Check: N/A
Notch: 0.5 in
Grade: 36 ksi  

Weld str.: 70 ksi

Pole OuterDiam: 60 in
Thick: 0.5 in

Pole Inner Diam: 59 in
Grade: 42 ksi

# of Sides: 0 "0" IF Round

Fu 60 ksi

* 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

414512 Rev. 0 (Outer)

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

Clear Space 
between Stiffeners 

4 in

TORRINGTON/RT 8

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

828540

CCIplate v2.0 Analysis Date: 11/6/2017



 
Site Data Reactions Bolt Threads:

BU#: Moment: 1217.00 ft-kips X-Excluded
Site Name: Axial: 29.31 kips Vn= (0.55*Ab*Fu)

App #: Shear: 13.68 kips =0.75, *Vn (kips):

Exterior Flange Run, T+q: 0.00 kips 53.15
Manufacturer: Pirod

Elevation: 20   feet

Qty: 32  
Diam: 1.25  Bolt Fu: 105  

Bolt Material: A325  Bolt Fy: 81 Interior Flange Bolt Results
N/A: 100 <-- Disregard Maximum Bolt Tension, Tu: 37.9 Kips, Ext. Tu=Interior Tu
N/A: 75 <-- Disregard Adjusted *Tn (due to Vu=Vu/Qty), 76.3 Kips

Circle: 47 in Bolt Stress Ratio: 49.7% Pass

Plate Outer Diam: 59 in Interior Flange Plate Results Flexural Check
Plate Inner Diam: 43 in (Hole @ Ctr) Controlling Bolt Axial Force: 39.8 Kips, Ext. Cu=Interior Cu

Thick: 1.25 in Plate Stress: Rohn/PirodOK
Grade: 36 ksi Allowable Plate Stress,  *Fy: 32.4 ksi

Effective Width: 5.79 in Plate Stress Ratio: Rohn/PirodOK

n/a
Config: 0 * Stiffener Results N/A for Rohn / Pirod

Weld Type: Fillet Horizontal Weld : N/A
Groove Depth: 0.25 <-- Disregard Vertical Weld: N/A
Groove Angle: 45 <-- Disregard Plate Flex+Shear, fb/Fb+(fv/Fv)^2: N/A
Fillet H. Weld: 0.3125 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: N/A
Fillet V. Weld: 0.3125 in Plate Comp. (AISC Bracket): N/A

Width: 3 in n/a
Height: 18 in Pole Results
Thick: 0.75 in Pole Punching Shear Check: N/A
Notch: 0.5 in
Grade: 36 ksi  

Weld str.: 70 ksi

Pole OuterDiam: 60 in
Thick: 0.5 in

Pole Inner Diam: 59 in
Grade: 42 ksi

# of Sides: 0 "0" IF Round

Fu 60 ksi

* 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, Interior Flange Plate - Any Bolt Material  TIA Rev G

828540
TORRINGTON/RT 8
414512 Rev. 0 (Inner)

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

Clear Space 
between Stiffeners 

4 in

CCIplate v2.0 Analysis Date: 11/6/2017



TIA Rev G
Site Data

BU#: 3324 ft-kips
Site Name: 69 kips

App #: 29 kips
Pirod Eta Factor,  0.5 TIA G (Fig. 4-4)

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

Qty: 52
Diam: 1.25 in

Rod Material: Other Anchor Rod Results Rigid
Strength (Fu): 150 ksi Max Rod (Cu+ Vu/ ): 48.2 Kips AISC LRFD

Yield (Fy): 105 ksi Allowable Axial, *Fu*Anet: 116.3 Kips *Tn

Bolt Circle: 67 in Anchor Rod Stress Ratio: 41.5% Pass

Diam: 70 in Base Plate Results Flexural Check Rigid
Thick: 1.25 in Base Plate Stress: Rohn/Pirod, OK AISC LRFD

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

Single-Rod B-eff: 3.62 in Base Plate Stress Ratio: Rohn/Pirod, OK Y.L. Length:

29.82
n/a

Config: 0 * Stiffener Results N/A for Rohn / Pirod
Weld Type: Fillet Horizontal Weld : N/A

Groove Depth: 0.25 <-- Disregard Vertical Weld: N/A
Groove Angle: 45 <-- Disregard Plate Flex+Shear, fb/Fb+(fv/Fv)^2: N/A
Fillet H. Weld: 0.3125 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: N/A
Fillet V. Weld: 0.3125 in Plate Comp. (AISC Bracket): N/A

Width: 3 in n/a
Height: 18 in Pole Results
Thick: 0.75 in Pole Punching Shear Check: N/A
Notch: 0.5 in
Grade: 36 ksi  

Weld str.: 70 ksi  

Diam: 60 in
Thick: 0.625 in

Grade: 42 ksi
# of Sides: 0 "0" IF Round

Fu 60 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

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

Reactions
Mu:

Axial, Pu:
Shear, Vu:414512 Rev. 0

Pole Data

Anchor Rod Data

Plate Data

TORRINGTON/RT 8

in

Pole Manufacturer:

Stiffener Data (Welding at both sides)

Clear Space 
between 

4

828540

CCIplate v2.0 Analysis Date: 11/6/2017



F
G

Tower Type:

69 kips Capacity Demand Rating Check
29 kips 556.30 0.00 0.0% Pass
50 260.35 29.00 11.1% Pass
25 12.00 1.63 13.6% Pass

3324 ft-kips 7606.02 3541.50 46.6% Pass
160 ft 6747.32 3454.50 51.2% Pass
20 ft 0.00 0.00 0.0% Pass
0 in 24494.62 100.17 0.4% Pass

14 in 3763.88 1301.72 34.6% Pass
1010.06 178.46 17.7% Pass

0.19 0.04 19.4% Pass
Circular

7.0 ft Soil Rating: 46.6%
2.5 ft Structural Rating: 51.2%
9

42

4

8

Tie

3 in

5.0 ft

28.0 ft

3.0 ft

7

45

3 in

60000 psi

4000 psi

150 pcf

125 pcf

16.000 ksf <--Toggle between Gross and Net

0.000 ksf

30 degrees

6

0.5

3.5 ft

No

None ftGroundwater Depth, gw:

Rebar Grade, Fy:

Dry Concrete Density, c

Depth, D:

Pad Width, W:

Pad Thickness, T:

Pad Rebar Size, Sp:

Pad Rebar Quantity, mp:

Pad Clear Cover, ccpad:

Material Properties

Soil Properties

Cohesion, Cu:

Friction Angle, 

Ultimate Gross Bearing, Qult:

Neglected Depth, N:

Pier Diameter, dpier:
Ext. Above Grade, E:

Pier Rebar Size, Sc:

Total Soil Unit Weight, 

Uplift Shear, Vu_uplift:

Bolt Circle / Bearing Plate Width, BC:

Pier Rebar Quantity, mc:

Concrete Compressive Strength, F'c:

Pier Tie/Spiral Quantity, mt:
Pier Reinforcement Type:

Pier Clear Cover, ccpier:

Pad Properties

Pier Tie/Spiral Size, St:

Pier Shape:

Tower Height, H:

Base Face Width, BW:

Block Foundation?:

Pad Shear - 2-way (ksi)

Pier Flexure (Tension) (kip*ft)

Overturning (kip*ft)

Pad Flexure (kip*ft)
Pad Shear - 1-way (kips)

Pier Compression (kip)BP Dist. Above Fdn, bpdist:

Pier and Pad Foundation

BU # :
Site Name:

Compression, Pcomp:

TIA-222 Revision:

App. Number:

Superstructure Analysis Reactions

G

Monopole

828540
TORRINGTON/RT 8

414512 Rev. 0

Foundation Bearing on Rock?

SPT Blow Count, Nblows:

Base Friction, :

Pier Flexure (Comp.) (kip*ft)

Lateral (Sliding) (kips)
Bearing Pressure (ksf)

Uplift (kips)

Foundation Analysis Checks

Uplift, Puplift:

Base Shear, Vu_comp:

Pier Properties

Moment, Mu:

Version 2.5.1
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