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January 10, 2024 
 

Melanie A. Bachman Executive 
Director Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 

 
 

Re: Notice of Exempt Modification – Antenna and RRU Swap/Add 
Property Address: 125 South Main West Hartford, CT  

                 Applicant: AT&T Mobility, LLC 
 
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 consisting of nine (9) wireless 
telecommunication antennas at an antenna center line height of 107’ on an existing 104-foot monopole, owned by 
Everest Infrastructure Partners, and Southern New England Telephone c/o Frontier Communications as the Property 
Owner. 

 
AT&T desires to modify its existing telecommunications facility by swapping six (6) antennas, six (6) 

remote radio units, adding three (3) antennas, three (3) remote radio units and associated lines. The centerline 
height of said antennas and remote radio units is and will remain at 107’ on the existing antenna mount. 

              
Attached is a summary of the planned modifications including power density calculations reflecting the change in 

AT&T’s operations at the site. Also included is documentation of the structural sufficiency of the tower to accommodate the 
revised antenna configuration.  

 
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 following individuals: The Honorable Heather Maguire, Chairman of the Town of Avon, Brandon 
Robertson, Town Manager of the Town of Avon, SRR Towers, LLC, as tower and property owner.    
 
The following is a list of subsequent decisions by the Connecticut Siting Council:  
 

• EM-AT&T -155-18027 – AT&T Mobility, LLC notice of intent to modify an existing 
telecommunications facility located at 125 South Main West Hartford, Connecticut.  

 
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 107-foot level of the 104-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 cumulative worst-case RF 
emissions calculation for AT&T’s modified facility is provided in the RF Emissions Compliance Report, 
included in Tab 2. 

5. The proposed modifications will not cause a change or alteration in the physical or environmental 
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characteristics of the site. 
6. The tower and its foundation can support AT&T’s proposed modifications. (See Structural Analysis Report 

included in Tab 3). 
 
 
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, 
 
 
 
Carolyn Seeley 
Real Estate Specialist 
Smartlink on behalf of AT&T 
(978) 760-5577 
Carolyn.seeley@smartlinkgroup.com 
 
 
 
 
 
CC w/enclosures: 
 
The Honorable Shari Cantor, Mayor, Town of West Hartford 
Rick Ledwith, Town Manager, Town of West Hartford 
Todd Dumais, Town Planner, Town of West Hartford 
Everest Infrastructure Partners, Tower Owner 
SNET c/o Frontier Communications, Property Owner  
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January 24, 2024                                                                                                                    
  
Andrew Dykstra Tower Engineering Professionals 
Everest Infrastructure Partners 326 Tryon Road 
Two Allegheny Center, Nova Tower 2, Suite 1002 Raleigh, NC 27603 
Pittsburg, PA 15212 (919) 661-6351 
(412) 489-0348        Structures@tepgroup.net 
 
Subject: Structural Analysis Report – Revision 1 
 
Carrier Designation: AT&T Mobility Co-Locate 
 Carrier Site Number: CTL01076 
 Carrier Site Name: West Hartford - South Main 
 FA Location: 10035052 
 
Client Designation: Site Number: 701774 
 Site Name: West Hartford #2 CO 
 
Engineering Firm Designation: TEP Project Number: 153243.920297  
 
Site Data: 125 South Main Street, West Hartford, Hartford County, CT 06107 
 Latitude 41° 45' 12.39'', Longitude -72° 44' 39.99'' 
 105 Foot - Monopole  
 
Dear Andrew Dykstra, 
 
Tower Engineering Professionals is pleased to submit this “Structural Analysis Report” to determine the 
structural integrity of the above-mentioned tower.   
 
The purpose of the analysis is to determine acceptability of the tower stress level. Based on our analysis we have 
determined the tower stress level for the structure and foundation, under the following load case, to be: 
 
 LC1: Existing + Proposed + Reserved Loading Sufficient Capacity 
 Note: See Table 1 for the existing, proposed, and reserved loading 
 
 
 
 
The analysis has been performed in accordance with the ANSI/TIA-222-H Structural Standard for Antenna 
Supporting Structures, Antennas, and Small Wind Turbine Support Structures and the 2022 Connecticut State 
Building Code. 
 
All modifications and equipment proposed in this report shall be installed in accordance with the appurtenances 
listed in Table 1 for the determined available structural capacity to be effective. 
 
We at Tower Engineering Professionals appreciate the opportunity of providing our continuing professional 
services to you and Everest Infrastructure Partners. If you have any questions or need further assistance on this 
or any other projects please give us a call. 
 
 
Respectfully submitted by: 
 
 
 
Aaron T. Rucker, P.E.   

Structure Capacity Foundation Capacity 
81.5% 66.7% 

01/24/2024
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1) INTRODUCTION 
 
The tower is a 105 Foot Monopole designed by EEI. The original design standard and wind speed are unavailable. 
The tower has been modified per reinforcement drawings prepared by B+T Group in February of 2013. The shaft 
reinforcement modifications designed by B+T Group in February of 2013 were determined to be ineffective and 
not considered structurally in this analysis. Proposed modifications designed by TEP in January of 2023 have 
been considered as installed for this analysis. All information provided to TEP was assumed to be accurate and 
complete. 
 
 
2) ANALYSIS CRITERIA 
 

TIA-222 Revision:  ANSI/TIA-222-H 
Type of Analysis: Rigorous 
Risk Category: II 
Wind Speed: 117 mph (Ultimate) 
Exposure Category: C 
Topographic Category: 1 (Kzt = 1.0) 
Ice Thickness: 1.5 in 
Wind Speed with Ice: 50 mph 
Seismic Design Category: A 

Seismic Ss: 0.188 
Seismic S1: 0.055 
Service Wind Speed: 60 mph 

 
Table 1 - Existing, Proposed, and Reserved Antenna and Cable Information 

Existing/ 
Proposed/ 
Reserved 

Mount 
Level 

(ft) 

Ant   
CL 
(ft) 

Qty Antenna Model Mount 
Type 

Qty 
Coax 

Coax 
Size 

Coax 
Location 

Owner/ 
Tenant 

Proposed 105.0 105.0 

3 CCI TPA-65R-BU6DA-K 

Site Pro 1 
RMQLP-
4120-H10 

2 
1 

3/4 DC 
3/8  

Inside AT&T 

3 CCI OPA65R-BU6DA 

3 Ericsson AIR6449 B77D 

3 Ericsson AIR6419 B77G 

3 Ericsson RRUS-4478 B14 

3 Ericsson RRUS-4490 B5/B12 

3 Ericsson RRUS-4890 B2/B66A 

1 Raycap DC9-48-60-18-8F 

Existing 105.0 105.0 
3 Ericsson RRUS-32 B30 6 

4 
2 

7/8 
3/4 DC 

3/8  
Inside AT&T 

2 Raycap DC6-48-60-18-8F 

To Be 
Removed 

105.0 105.0 

6 Powerwave 7770 

Platform 
Mount 

6 7/8 Inside AT&T 

3 
KMW  

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

3 Quintel QS66512-2 

3 Ericsson RRUS-11 

3 Ericsson RRUS-32 B2 

6 Powerwave LGP 21401 

3 Kaelus DBC0061F1V51-2 
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Existing/ 
Proposed/ 
Reserved 

Mount 
Level 

(ft) 

Ant   
CL 
(ft) 

Qty Antenna Model Mount 
Type 

Qty 
Coax 

Coax 
Size 

Coax 
Location 

Owner/ 
Tenant 

To Be 
Removed 

74.0 

79.0 3 Commscope LLPX310R-V1 
Side Arm 
Mounts 

6 
2 

5/16 
1/2 

Inside T-Mobile 
79.0 

2 Samsung RRH-2WB 

4 Commscope VHLP2-23 

Existing 75.0 75.0 1 GPS Antenna 
Side-Arm 

Mount 1 1/2 Outside AT&T 

Existing 65.0 65.0 1 GPS Antenna Side-Arm 
Mount 1 1/2 Outside AT&T 

 
 
3) ANALYSIS PROCEDURE 
 
Table 2 - Documents Provided 

Document Remarks Source 

Geotechnical Report Tower Engineering Professionals, Inc., dated January 9, 2023 
TEP No. 153243.794844 EIP 

Foundation Design Gigard & Co. Engineers, dated May 6, 1998 EIP 

Previous Modification 
Design 

B+T Group, dated August 17, 2012 
Project No. 84416.000.0005 EIP 

Previous Modification 
Design 

Tower Engineering Professionals, Inc., dated January 30, 2023 
TEP No. 153243.781564 TEP 

Tower Inspection 
Report 

Tower Engineering Professionals, Inc., dated November 30, 2020 
TEP No. 153243.455355 TEP 

Construction Drawings Hudson Design Group, LLC, dated March 18, 2022 
Drawing No. CTL01076 Rev. 2 EIP 

Mount Analysis Report Hudson Design Group, LLC, dated March 9, 2022 EIP 

Previous Structural 
Analysis 

Tower Engineering Professionals, Inc., dated May 24, 2022 
TEP No. 153243.701680 TEP 

Correspondence  Correspondence in reference to the existing, proposed, and reserved 
loading. EIP 

 
 3.1) Analysis Method 
  

tnxTower (version 8.2.2.0), 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. 

 
For analysis of monopole shaft reinforcements, the plates are modeled as linear appurtenances along 
the exterior of the pole.  The loads calculated from tnxTower are then exported to a proprietary 
calculation sheet created by Tower Engineering Professionals, Inc. that analyzes each reinforcing 
element along each critical axis and presents percent capacities for each element and the pole shaft 
along each critical axis.  The actual percent capacity of the tower structure including the reinforcing 
elements is reported in Table 3 - Section Capacity (Summary). 
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 3.2) Analysis Assumptions 
 

1) The tower and foundation were built and maintained in accordance with the manufacturer’s 
specification. 

2) The configuration of existing antennas, transmission cables, mounts and other appurtenances 
are as specified in the tower mapping report by TEP. 

3) Unless specified by the client or tower mapping, the location of the existing and proposed coax is 
assumed by TEP and listed in Table 1. 

4) All tower components are in sufficient condition to carry their full design capacity. 
5) Serviceability with respect to antenna twist, tilt, roll, or lateral translation, is not checked and is 

left to the carrier or tower owner to ensure conformance.  
6) All antenna mounts and mounting hardware are structurally sufficient to carry the full design 

capacity requirements of appurtenance wind area and weight as provided by the original 
manufacturer specifications. It is the carrier’s responsibility to ensure compliance to the structural 
limitations of the existing and/or proposed antenna mounts.  

7) The tower geometry was assumed per the previous analysis by B+T Group dated August 17, 
2012. 

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

 
 
4) ANALYSIS RESULTS 
 

Table 3 - Section Capacity (Summary) 

Section 
No. Elevation (ft) Component 

Type Size Critical 
Element P (lb) ΦΦΦΦPallow (lb) % Capacity Pass / Fail 

L1 105.00-93.92 Pole TP15.94×14.57×0.1875 1 Note 1 Note 1 31.5 Pass 

L2 95.87-51.33 Pole TP21.35×15.32×0.2500 2 Note 1 Note 1 81.5 Pass 

L3 53.94-0.00 Pole TP27.87×20.50×0.3125 3 Note 1 Note 1 79.0 Pass 

M1 5.00-0.00 Mod (Ex) (TS) 1.25x5.75 (65 ksi) 1 Note 1 Note 1 64.4 Pass 

M2 35.50-0.50 Mod (Ex) TEP-SFP-050125 2 Note 1 Note 1 66.9 Pass 

       Summary  

      Pole (L2) 81.5 Pass 

      Mod (M2) 66.9 Pass 

      RATING = 81.5 Pass 

 
Table 4 - Tower Component Stresses vs. Capacity 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1,2 Base Foundation – Micropiles - 66.7 Pass 
 

Structure Rating (max from all components) =  81.5% 

Notes: 
1) See additional documentation in "Appendix C - Additional Calculations" for calculations supporting the % capacity listed. 
2) A structure rating of 105% or less is within engineering tolerances and considered acceptable. 
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Table 5 - Dish Twist/Sway Results for 60 mph Service Wind Speed 

Elevation 
(ft) Dish Model 

Beam Deflection 

Deflection (in) Tilt (deg) Twist (deg) 

- - - - - 
 

4.1) Recommendations 
 

1) If the load differs from that described in Table 1 of this report or the provisions of this analysis are 
found to be invalid, another structural analysis should be performed. 

2) The tower and its foundation have sufficient capacity to carry the proposed load configuration.  
No modifications are required at this time. 
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APPENDIX A 
 

TNX TOWER OUTPUT 
  



 TEP 

 Tower Engineering Professionals, Inc. 
 326 Tryon Road 

 Raleigh, NC 27603 
 Phone: (919) 661-6351 
 FAX: (919) 661-6350 

Job: 
West Hartford #2 CO (701774)

 Project: TEP No. 153243.920297
 Client:  EIP Communications, LLC Drawn by: npdanyluk App'd: 

 Code:  TIA-222-H  Date: 01/24/24  Scale:  NTS 
 Path: 

G:\Shared drives\152800 - 153499\153243\P-417940_L-920297_701774_West Hartford 2_Structural Analysis\Rev. 1\tnx\EQT\EQT_West Hartford #2 CO (701774).eri
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 1/2" x 4' LRod  105 TPA65R-BU6DA-K w/ Mount Pipe  105 TPA65R-BU6DA-K w/ Mount Pipe  105 TPA65R-BU6DA-K w/ Mount Pipe  105 OPA65R-BU6DA w/ Mount Pipe  105 OPA65R-BU6DA w/ Mount Pipe  105 OPA65R-BU6DA w/ Mount Pipe  105 AIR 6449 B77D w/ Mount Pipe  105 AIR 6449 B77D w/ Mount Pipe  105 AIR 6449 B77D w/ Mount Pipe  105 AIR 6419 B77G w/ Mount Pipe  105 AIR 6419 B77G w/ Mount Pipe  105 AIR 6419 B77G w/ Mount Pipe  105 RRUS 32 B30  105 RRUS 32 B30  105 RRUS 32 B30  105 RRUS 4478 B14  105 RRUS 4478 B14  105 RRUS 4478 B14  105 RRUS 4490 B5/B12  105 RRUS 4490 B5/B12  105 RRUS 4490 B5/B12  105 RRUS 4890 B25/B66  105 RRUS 4890 B25/B66  105 RRUS 4890 B25/B66  105 DC6-48-60-18-8F  105 DC6-48-60-18-8F  105 DC9-48-60-18-8F  105 2.4" x 10' pipe  105 2.4" x 10' pipe  105 2.4" x 10' pipe  105 Side Arm Mount [SO 901-3]  105 SitePro 1 RMQLP-4120-H10  105 GPS_A  75 Side Arm Mount [SO 301-1]  75 GPS_A  65 Side Arm Mount [SO 301-1]  65DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 1/2" x 4' LRod  105
 TPA65R-BU6DA-K w/ Mount Pipe  105
 TPA65R-BU6DA-K w/ Mount Pipe  105
 TPA65R-BU6DA-K w/ Mount Pipe  105
 OPA65R-BU6DA w/ Mount Pipe  105
 OPA65R-BU6DA w/ Mount Pipe  105
 OPA65R-BU6DA w/ Mount Pipe  105
 AIR 6449 B77D w/ Mount Pipe  105
 AIR 6449 B77D w/ Mount Pipe  105
 AIR 6449 B77D w/ Mount Pipe  105
 AIR 6419 B77G w/ Mount Pipe  105
 AIR 6419 B77G w/ Mount Pipe  105
 AIR 6419 B77G w/ Mount Pipe  105
 RRUS 32 B30  105
 RRUS 32 B30  105
 RRUS 32 B30  105
 RRUS 4478 B14  105
 RRUS 4478 B14  105
 RRUS 4478 B14  105

 RRUS 4490 B5/B12  105
 RRUS 4490 B5/B12  105
 RRUS 4490 B5/B12  105
 RRUS 4890 B25/B66  105
 RRUS 4890 B25/B66  105
 RRUS 4890 B25/B66  105
 DC6-48-60-18-8F  105
 DC6-48-60-18-8F  105
 DC9-48-60-18-8F  105
 2.4" x 10' pipe  105
 2.4" x 10' pipe  105
 2.4" x 10' pipe  105
 Side Arm Mount [SO 901-3]  105
 SitePro 1 RMQLP-4120-H10  105
 GPS_A  75
 Side Arm Mount [SO 301-1]  75
 GPS_A  65
 Side Arm Mount [SO 301-1]  65

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 MPRF-Fy=65ksi,
 Density=100%

 65 ksi  80 ksi  MPRF-Fy=65ksi,
 Density=50%

 65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Hartford County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-H Standard.
3.   Tower designed for a 117 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 50 mph basic wind with 1.50 in ice. Ice is considered to 

 increase in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Risk Category II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
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  Tower Input Data    
 

 

The tower is a monopole. 

This tower is designed using the TIA-222-H standard. 

The following design criteria apply:  

 Tower is located in Hartford County, Connecticut. 

 Tower base elevation above sea level: 116.28 ft. 

 Basic wind speed of 117 mph. 

 Risk Category II. 

 Exposure Category C. 

 Simplified Topographic Factor Procedure for wind speed-up calculations is used. 

 Topographic Category: 1. 

 Crest Height: 0.00 ft. 

 Nominal ice thickness of 1.5000 in. 

 Ice thickness is considered to increase with height. 

 Ice density of 56 pcf. 

 A wind speed of 50 mph  is used in combination with ice. 

 Temperature drop of 50 °F. 

 Deflections calculated using a wind speed of 60 mph. 

 A non-linear (P-delta) analysis was used. 

 Pressures are calculated at each section. 

 Stress ratio used in pole design is 1. 

 Tower analysis based on target reliabilities in accordance with Annex S. 

 Load Modification Factors used: Kes(Fw) = 0.95, Kes(ti) = 0.85. 

 Maximum demand-capacity ratio is: 1. 

 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  Options    
 

  Consider Moments - Legs   Assume Legs Pinned   Calculate Redundant Bracing Forces 

  Consider Moments - Horizontals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 

  Consider Moments - Diagonals √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 

  Use Moment Magnification   Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 

√ Use Code Stress Ratios   Retension Guys To Initial Tension   Offset Girt At Foundation 

√ Use Code Safety Factors - Guys √ Bypass Mast Stability Checks √ Consider Feed Line Torque 

  Escalate Ice √ Use Azimuth Dish Coefficients   Include Angle Block Shear Check 

  Always Use Max Kz √ Project Wind Area of Appurtenances   Use TIA-222-H Bracing Resist. Exemption 

  Use Special Wind Profile   Alternative Appurt. EPA Calculation   Use TIA-222-H Tension Splice Exemption 

  Include Bolts In Member Capacity   Autocalc Torque Arm Areas Poles 

  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination √ Include Shear-Torsion Interaction 

  Secondary Horizontal Braces Leg √ Sort Capacity Reports By Component   Always Use Sub-Critical Flow 

  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Use Top Mounted Sockets 

  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Pole Without Linear Attachments 

  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs   Pole With Shroud Or No Appurtenances 

  Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules   Outside and Inside Corner Radii Are Known 

 

  Tapered Pole Section Geometry    
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 Section Elevation  

 

ft 

Section 

Length 

ft 

Splice 

 Length 

ft 

Number 

of 

Sides 

Top 

Diameter 

in 

Bottom 

Diameter 

in 

Wall 

Thickness 

in 

Bend 

Radius 

in 

Pole Grade 

L1 105.00-93.92 11.08 1.9500 18 14.5700 15.9400 0.1875 0.7500 MPRF-Fy=65ks

i, 

Density=100% 

(65 ksi) 

L2 93.92-51.33 44.54 2.6100 18 15.3239 21.3500 0.2500 1.0000 MPRF-Fy=65ks

i, 

Density=100% 

(65 ksi) 

L3 51.33-33.50 20.44 0.0000 18 20.4969 23.2908 0.3125 1.2500 MPRF-Fy=65ks

i, 

Density=100% 

(65 ksi) 

L4 33.50-2.75 30.75 0.0000 18 23.2908 27.4941 0.3970 1.5878 MPRF-Fy=65ks

i, 

Density=100% 

(65 ksi) 

L5 2.75-2.50 0.25 0.0000 18 27.4941 27.5283 0.7696 3.0782 MPRF-Fy=65ks

i, Density=50% 

(65 ksi) 

L6 2.50-0.00 2.50   18 27.5283 27.8700 0.6707 2.6828 MPRF-Fy=65ks

i, Density=50% 

(65 ksi) 

 
 

 

 Tapered Pole Properties    
 

 Section Tip Dia. 

in 

Area 

in2 

I 

in4 

r 

in 

C  

in 

I/C 

in3 

J 

in4 

It/Q 

in2 

w 

in 

w/t 

L1 14.7658 8.5594 223.6911 5.1058 7.4016 30.2222 447.6766 4.2805 2.2343 11.916 

  16.1570 9.3747 293.8963 5.5921 8.0975 36.2946 588.1793 4.6882 2.4754 13.202 

L2 15.7896 11.9611 343.3685 5.3512 7.7845 44.1090 687.1887 5.9817 2.2570 9.028 

  21.6408 16.7429 941.7416 7.4905 10.8458 86.8301 1884.7223 8.3730 3.3176 13.27 

L3 21.1271 20.0204 1030.4819 7.1655 10.4124 98.9667 2062.3198 10.0121 3.0575 9.784 

  23.6019 22.7916 1520.3746 8.1573 11.8317 128.4996 3042.7497 11.3980 3.5492 11.357 

L4 23.5889 28.8448 1910.0504 8.1273 11.8317 161.4343 3822.6142 14.4252 3.4005 8.567 

  27.8570 34.1407 3167.0627 9.6195 13.9670 226.7532 6338.2928 17.0736 4.1403 10.43 

L5 27.7995 65.2767 5890.0146 9.4872 13.9670 421.7093 11787.7794 32.6446 3.4845 4.528 

  27.8342 65.3602 5912.6382 9.4993 13.9844 422.8036 11833.0565 32.6863 3.4906 4.536 

L6 27.8495 57.1751 5210.4754 9.5344 13.9844 372.5930 10427.8069 28.5930 3.6645 5.464 

  28.1965 57.9025 5411.9066 9.6557 14.1580 382.2519 10830.9343 28.9568 3.7247 5.553 

 
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 

105.00-93.92 

      1 1 1       

L2 93.92-51.33       1 1 1       

L3 51.33-33.50       1 1 1       

L4 33.50-2.75       1 1 0.789696       

L5 2.75-2.50       1 1 0.826027       

L6 2.50-0.00       1 1 0.944124       
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 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Sector Exclude 

From 

Torque 

Calculation 

Component 

Type 

Placement 

 

ft 

Total 

Number 

Number 

Per Row 

Start/End 

Position  

 

Width or 

Diameter 

in 

Perimeter 

 

in 

Weight 

 

plf 

Safety Line 3/8 A No Surface Ar 

(CaAa) 

105.00 - 

10.00 

1 1 0.333 

0.333 

0.3750  0.22 

Step Pegs (5/8'' SR) 7-in. 

w/30'' step 

A No Surface Ar 

(CaAa) 

105.00 - 

10.00 

1 1 0.333 

0.333 

0.3500  0.49 

1/2'' dia. coax A No Surface Ar 

(CaAa) 

65.00 - 0.00 2 2 -0.333 

-0.333 

0.5000  0.15 

1/2'' dia. coax A No Surface Ar 

(CaAa) 

75.00 - 

65.00 

1 1 -0.333 

-0.333 

0.5000  0.15 

***                     

***                     

***                     

***Ineffective Mods***                     

***                     

(Aero) MP303 A No Surface Af 

(CaAa) 

10.75 - 0.00 1 1 0.167 

0.167 

4.0583 11.2541 21.66 

(Aero) MP303 C No Surface Af 

(CaAa) 

10.75 - 0.00 1 1 0.500 

0.500 

4.0583 11.2541 21.66 

(Aero) MP303 C No Surface Af 

(CaAa) 

10.75 - 0.00 1 1 -0.333 

-0.333 

4.0583 11.2541 21.66 

(Aero) MP303 B No Surface Af 

(CaAa) 

10.75 - 0.00 1 1 0.000 

0.000 

4.0583 11.2541 21.66 

***                     

(Aero) MP304 A No Surface Af 

(CaAa) 

50.67 - 

10.25 

1 1 0.333 

0.333 

4.7800 12.7800 26.19 

(Aero) MP304 C No Surface Af 

(CaAa) 

50.67 - 

10.25 

1 1 0.333 

0.333 

4.7800 12.7800 26.19 

***                     

(Aero) MP303 A No Surface Af 

(CaAa) 

54.50 - 

49.50 

1 1 0.000 

0.000 

4.0583 11.2541 21.66 

(Aero) MP303 C No Surface Af 

(CaAa) 

54.50 - 

49.50 

1 1 0.000 

0.000 

4.0583 11.2541 21.66 

(Aero) MP303 B No Surface Af 

(CaAa) 

54.50 - 

49.50 

1 1 0.000 

0.000 

4.0583 11.2541 21.66 

***                     

(Aero) MP303 A No Surface Af 

(CaAa) 

62.50 - 

52.50 

1 1 0.333 

0.333 

4.0583 11.2541 21.66 

(Aero) MP303 C No Surface Af 

(CaAa) 

62.50 - 

52.50 

1 1 0.333 

0.333 

4.0583 11.2541 21.66 

(Aero) MP303 B No Surface Af 

(CaAa) 

62.50 - 

52.50 

1 1 0.333 

0.333 

4.0583 11.2541 21.66 

***Proposed Mods***                     

TEP-65FP-050125 (H) A No Surface Af 

(CaAa) 

35.50 - 0.00 1 1 0.000 

0.000 

5.0000 12.5000 21.27 

TEP-65FP-050125 (H) A No Surface Af 

(CaAa) 

35.50 - 0.00 1 1 -0.333 

-0.333 

5.0000 12.5000 21.27 

TEP-65FP-050125 (H) B No Surface Af 

(CaAa) 

35.50 - 0.00 1 1 0.500 

0.500 

5.0000 12.5000 21.27 

TEP-65FP-050125 (H) B No Surface Af 

(CaAa) 

35.50 - 0.00 1 1 0.167 

0.167 

5.0000 12.5000 21.27 

***                     

 

 

 Feed Line/Linear Appurtenances - Entered As Area 
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Description Face 

or 

Leg  

Allow 

Shield 

Exclude 

From 

Torque 

Calculation 

Component 

Type 

Placement 

 

ft 

Total 

Number 

 CAAA 

 

ft2/ft 

Weight 

 

plf 

***                   

LDF5-50A(7/8'') C No No Inside Pole 105.00 - 0.00 6 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

0.00 

0.00 

0.00 

0.00 

0.33 

0.33 

0.33 

0.33 

3/4'' DC C No No Inside Pole 105.00 - 0.00 6 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

0.00 

0.00 

0.00 

0.00 

1.24 

1.24 

1.24 

1.24 

3/8'' Fiber Cable C No No Inside Pole 105.00 - 0.00 3 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

0.00 

0.00 

0.00 

0.00 

0.18 

0.18 

0.18 

0.18 

***                   

***Ineffective 

Mods*** 

                  

***                   

 

 

 
 

 Feed Line/Linear Appurtenances Section Areas  
 

Tower 

Section 

Tower 

 Elevation 

ft 

Face AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

lb 

L1 105.00-93.92 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.803 

0.000 

0.000 

0.000 

0.000 

0.000 

7.83 

0.00 

110.36 

L2 93.92-51.33 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.462 

8.507 

8.507 

0.000 

0.000 

0.000 

321.02 

285.31 

709.51 

L3 51.33-33.50 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

21.094 

4.340 

14.685 

0.000 

0.000 

0.000 

592.30 

124.71 

666.86 

L4 33.50-2.75 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

79.962 

56.661 

29.345 

0.000 

0.000 

0.000 

2115.94 

1481.25 

1261.74 

L5 2.75-2.50 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.611 

0.586 

0.338 

0.000 

0.000 

0.000 

16.12 

16.05 

13.32 

L6 2.50-0.00 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

6.108 

5.858 

3.382 

0.000 

0.000 

0.000 

161.25 

160.50 

133.22 

 

 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 

Tower 

Section 

Tower 

 Elevation 

ft 

Face 

or 

Leg  

Ice 

Thickness 

in 

AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

lb 

L1 105.00-93.92 A 

B 

C 

1.424 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

7.113 

0.000 

0.000 

0.000 

0.000 

0.000 

76.67 

0.00 

110.36 

L2 93.92-51.33 A 1.378 0.000 0.000 48.106 0.000 794.03 
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Tower 

Section 

Tower 

 Elevation 

ft 

Face 

or 

Leg  

Ice 

Thickness 

in 

AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

lb 

B 

C 

0.000 

0.000 

0.000 

0.000 

10.845 

10.845 

0.000 

0.000 

406.66 

830.86 

L3 51.33-33.50 A 

B 

C 

1.307 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

43.627 

5.722 

19.697 

0.000 

0.000 

0.000 

982.87 

178.85 

848.63 

L4 33.50-2.75 A 

B 

C 

1.201 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

123.054 

72.880 

37.826 

0.000 

0.000 

0.000 

3052.21 

2029.85 

1567.92 

L5 2.75-2.50 A 

B 

C 

0.990 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.818 

0.725 

0.418 

0.000 

0.000 

0.000 

21.25 

20.62 

16.21 

L6 2.50-0.00 A 

B 

C 

0.919 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

8.044 

7.157 

4.142 

0.000 

0.000 

0.000 

207.88 

202.21 

159.54 

 

 

 

   Feed Line Center of Pressure     
 

 Section Elevation  

 

ft 

CPX 

 

in 

CPZ 

 

in 

CPX 

Ice 

in 

CPZ 

Ice 

in 

L1 105.00-93.92 -0.1915 -0.5250 -0.6947 -1.9044 

L2 93.92-51.33 -0.3648 -0.3040 -1.1249 -1.3437 

L3 51.33-33.50 -2.6952 -1.5801 -2.7796 -1.8592 

L4 33.50-2.75 -1.6285 1.3327 -1.8568 0.7832 

L5 2.75-2.50 -0.3382 0.9483 -0.6032 0.8822 

L6 2.50-0.00 -0.3400 0.9533 -0.5878 0.8745 

 

 
Note: For pole sections, center of pressure calculations do not consider feed line shielding.  
 

 

 

 

 Shielding Factor Ka 
 

Tower 

Section 

Feed Line 

Record No. 

Description Feed Line 

Segment Elev. 

Ka 

No Ice 

Ka 

Ice 

L1 1 Safety Line 3/8 93.92 - 105.00 1.0000 1.0000 

L1 2 Step Pegs (5/8" SR) 7-in. 

w/30" step 

93.92 - 105.00 1.0000 1.0000 

L2 1 Safety Line 3/8 51.33 - 93.92 1.0000 1.0000 

L2 2 Step Pegs (5/8" SR) 7-in. 

w/30" step 

51.33 - 93.92 1.0000 1.0000 

L2 8 1/2" dia. coax 51.33 - 65.00 1.0000 1.0000 

L2 9 1/2" dia. coax 65.00 - 75.00 1.0000 1.0000 

L2 30 (Aero) MP303 51.33 - 54.50 1.0000 1.0000 

L2 31 (Aero) MP303 51.33 - 54.50 1.0000 1.0000 

L2 32 (Aero) MP303 51.33 - 54.50 1.0000 1.0000 

L2 34 (Aero) MP303 52.50 - 62.50 1.0000 1.0000 

L2 35 (Aero) MP303 52.50 - 62.50 1.0000 1.0000 

L2 36 (Aero) MP303 52.50 - 62.50 1.0000 1.0000 

L3 1 Safety Line 3/8 33.50 - 51.33 1.0000 1.0000 

L3 2 Step Pegs (5/8" SR) 7-in. 33.50 - 51.33 1.0000 1.0000 
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Tower 

Section 

Feed Line 

Record No. 

Description Feed Line 

Segment Elev. 

Ka 

No Ice 

Ka 

Ice 

w/30" step 

L3 8 1/2" dia. coax 33.50 - 51.33 1.0000 1.0000 

L3 26 (Aero) MP304 33.50 - 50.67 1.0000 1.0000 

L3 27 (Aero) MP304 33.50 - 50.67 1.0000 1.0000 

L3 30 (Aero) MP303 49.50 - 51.33 1.0000 1.0000 

L3 31 (Aero) MP303 49.50 - 51.33 1.0000 1.0000 

L3 32 (Aero) MP303 49.50 - 51.33 1.0000 1.0000 

L3 38 TEP-65FP-050125 (H) 33.50 - 35.50 1.0000 1.0000 

L3 39 TEP-65FP-050125 (H) 33.50 - 35.50 1.0000 1.0000 

L3 40 TEP-65FP-050125 (H) 33.50 - 35.50 1.0000 1.0000 

L3 41 TEP-65FP-050125 (H) 33.50 - 35.50 1.0000 1.0000 

L4 1 Safety Line 3/8 10.00 - 33.50 1.0000 1.0000 

L4 2 Step Pegs (5/8" SR) 7-in. 

w/30" step 

10.00 - 33.50 1.0000 1.0000 

L4 8 1/2" dia. coax 2.75 - 33.50 1.0000 1.0000 

L4 21 (Aero) MP303 2.75 - 10.75 1.0000 1.0000 

L4 22 (Aero) MP303 2.75 - 10.75 1.0000 1.0000 

L4 23 (Aero) MP303 2.75 - 10.75 1.0000 1.0000 

L4 24 (Aero) MP303 2.75 - 10.75 1.0000 1.0000 

L4 26 (Aero) MP304 10.25 - 33.50 1.0000 1.0000 

L4 27 (Aero) MP304 10.25 - 33.50 1.0000 1.0000 

L4 38 TEP-65FP-050125 (H) 2.75 - 33.50 1.0000 1.0000 

L4 39 TEP-65FP-050125 (H) 2.75 - 33.50 1.0000 1.0000 

L4 40 TEP-65FP-050125 (H) 2.75 - 33.50 1.0000 1.0000 

L4 41 TEP-65FP-050125 (H) 2.75 - 33.50 1.0000 1.0000 

L5 8 1/2" dia. coax 2.50 - 2.75 1.0000 1.0000 

L5 21 (Aero) MP303 2.50 - 2.75 1.0000 1.0000 

L5 22 (Aero) MP303 2.50 - 2.75 1.0000 1.0000 

L5 23 (Aero) MP303 2.50 - 2.75 1.0000 1.0000 

L5 24 (Aero) MP303 2.50 - 2.75 1.0000 1.0000 

L5 38 TEP-65FP-050125 (H) 2.50 - 2.75 1.0000 1.0000 

L5 39 TEP-65FP-050125 (H) 2.50 - 2.75 1.0000 1.0000 

L5 40 TEP-65FP-050125 (H) 2.50 - 2.75 1.0000 1.0000 

L5 41 TEP-65FP-050125 (H) 2.50 - 2.75 1.0000 1.0000 

L6 8 1/2" dia. coax 0.00 - 2.50 1.0000 1.0000 

L6 21 (Aero) MP303 0.00 - 2.50 1.0000 1.0000 

L6 22 (Aero) MP303 0.00 - 2.50 1.0000 1.0000 

L6 23 (Aero) MP303 0.00 - 2.50 1.0000 1.0000 

L6 24 (Aero) MP303 0.00 - 2.50 1.0000 1.0000 

L6 38 TEP-65FP-050125 (H) 0.00 - 2.50 1.0000 1.0000 

L6 39 TEP-65FP-050125 (H) 0.00 - 2.50 1.0000 1.0000 

L6 40 TEP-65FP-050125 (H) 0.00 - 2.50 1.0000 1.0000 

L6 41 TEP-65FP-050125 (H) 0.00 - 2.50 1.0000 1.0000 

 

 

 

 

 

 

 Effective Width of Flat Linear Attachments / Feed Lines 
 

Tower 

Section 

Attachment 

Record No. 

Description Attachment 

Segment Elev. 

Ratio 

Calculation 

Method 

Effective 

Width 

Ratio 

L2 30 (Aero) MP303 51.33 - 54.50 Auto 0.1918 

L2 31 (Aero) MP303 51.33 - 54.50 Auto 0.1918 

L2 32 (Aero) MP303 51.33 - 54.50 Auto 0.1918 

L2 34 (Aero) MP303 52.50 - 62.50 Auto 0.2187 

L2 35 (Aero) MP303 52.50 - 62.50 Auto 0.2187 
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EIP Communications, LLC 
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npdanyluk 

Tower 

Section 

Attachment 

Record No. 

Description Attachment 

Segment Elev. 

Ratio 

Calculation 

Method 

Effective 

Width 

Ratio 

L2 36 (Aero) MP303 52.50 - 62.50 Auto 0.2187 

L3 26 (Aero) MP304 33.50 - 50.67 Auto 0.3007 

L3 27 (Aero) MP304 33.50 - 50.67 Auto 0.3007 

L3 30 (Aero) MP303 49.50 - 51.33 Auto 0.2257 

L3 31 (Aero) MP303 49.50 - 51.33 Auto 0.2257 

L3 32 (Aero) MP303 49.50 - 51.33 Auto 0.2257 

L3 38 TEP-65FP-050125 (H) 33.50 - 35.50 Auto 0.2950 

L3 39 TEP-65FP-050125 (H) 33.50 - 35.50 Auto 0.2950 

L3 40 TEP-65FP-050125 (H) 33.50 - 35.50 Auto 0.2950 

L3 41 TEP-65FP-050125 (H) 33.50 - 35.50 Auto 0.2950 

L4 21 (Aero) MP303 2.75 - 10.75 Auto 0.0078 

L4 22 (Aero) MP303 2.75 - 10.75 Auto 0.0078 

L4 23 (Aero) MP303 2.75 - 10.75 Auto 0.0078 

L4 24 (Aero) MP303 2.75 - 10.75 Auto 0.0078 

L4 26 (Aero) MP304 10.25 - 33.50 Auto 0.2301 

L4 27 (Aero) MP304 10.25 - 33.50 Auto 0.2301 

L4 38 TEP-65FP-050125 (H) 2.75 - 33.50 Auto 0.2459 

L4 39 TEP-65FP-050125 (H) 2.75 - 33.50 Auto 0.2459 

L4 40 TEP-65FP-050125 (H) 2.75 - 33.50 Auto 0.2459 

L4 41 TEP-65FP-050125 (H) 2.75 - 33.50 Auto 0.2459 

L5 21 (Aero) MP303 2.50 - 2.75 Auto 0.1406 

L5 22 (Aero) MP303 2.50 - 2.75 Auto 0.1406 

L5 23 (Aero) MP303 2.50 - 2.75 Auto 0.1406 

L5 24 (Aero) MP303 2.50 - 2.75 Auto 0.1406 

L5 38 TEP-65FP-050125 (H) 2.50 - 2.75 Auto 0.3025 

L5 39 TEP-65FP-050125 (H) 2.50 - 2.75 Auto 0.3025 

L5 40 TEP-65FP-050125 (H) 2.50 - 2.75 Auto 0.3025 

L5 41 TEP-65FP-050125 (H) 2.50 - 2.75 Auto 0.3025 

L6 21 (Aero) MP303 0.00 - 2.50 Auto 0.0896 

L6 22 (Aero) MP303 0.00 - 2.50 Auto 0.0896 

L6 23 (Aero) MP303 0.00 - 2.50 Auto 0.0896 

L6 24 (Aero) MP303 0.00 - 2.50 Auto 0.0896 

L6 38 TEP-65FP-050125 (H) 0.00 - 2.50 Auto 0.2611 

L6 39 TEP-65FP-050125 (H) 0.00 - 2.50 Auto 0.2611 

L6 40 TEP-65FP-050125 (H) 0.00 - 2.50 Auto 0.2611 

L6 41 TEP-65FP-050125 (H) 0.00 - 2.50 Auto 0.2611 

 

 

 

 

 

   Discrete Tower Loads    
 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft2 

CAAA 

Side 

 

 

ft2 

Weight 

 

 

 

lb 

1/2'' x 4' LRod B From 

Centroid-Le

g 

4.00 

0.00 

2.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

0.20 

0.61 

0.95 

1.46 

0.20 

0.61 

0.95 

1.46 

2.67 

5.17 

10.32 

29.17 

***                   

TPA65R-BU6DA-K w/ 

Mount Pipe 

A From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

12.95 

13.55 

14.11 

7.26 

8.43 

9.31 

93.61 

185.88 

286.67 
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Client 
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Designed by 
npdanyluk 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft2 

CAAA 

Side 

 

 

ft2 

Weight 

 

 

 

lb 

2'' Ice 15.26 11.13 517.41 

TPA65R-BU6DA-K w/ 

Mount Pipe 

B From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

12.95 

13.55 

14.11 

15.26 

7.26 

8.43 

9.31 

11.13 

93.61 

185.88 

286.67 

517.41 

TPA65R-BU6DA-K w/ 

Mount Pipe 

C From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

12.95 

13.55 

14.11 

15.26 

7.26 

8.43 

9.31 

11.13 

93.61 

185.88 

286.67 

517.41 

OPA65R-BU6DA w/ Mount 

Pipe 

A From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

13.16 

13.74 

14.30 

15.46 

7.67 

8.68 

9.56 

11.38 

100.00 

196.97 

303.05 

541.63 

OPA65R-BU6DA w/ Mount 

Pipe 

B From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

13.16 

13.74 

14.30 

15.46 

7.67 

8.68 

9.56 

11.38 

100.00 

196.97 

303.05 

541.63 

OPA65R-BU6DA w/ Mount 

Pipe 

C From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

13.16 

13.74 

14.30 

15.46 

7.67 

8.68 

9.56 

11.38 

100.00 

196.97 

303.05 

541.63 

AIR 6449 B77D w/ Mount 

Pipe 

A From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4.23 

4.55 

4.88 

5.58 

2.87 

3.30 

3.74 

4.68 

94.49 

133.47 

177.35 

282.16 

AIR 6449 B77D w/ Mount 

Pipe 

B From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4.23 

4.55 

4.88 

5.58 

2.87 

3.30 

3.74 

4.68 

94.49 

133.47 

177.35 

282.16 

AIR 6449 B77D w/ Mount 

Pipe 

C From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4.23 

4.55 

4.88 

5.58 

2.87 

3.30 

3.74 

4.68 

94.49 

133.47 

177.35 

282.16 

AIR 6419 B77G w/ Mount 

Pipe 

A From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

3.87 

4.18 

4.50 

5.16 

2.32 

2.72 

3.13 

4.01 

78.35 

112.67 

151.59 

245.53 

AIR 6419 B77G w/ Mount 

Pipe 

B From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

3.87 

4.18 

4.50 

5.16 

2.32 

2.72 

3.13 

4.01 

78.35 

112.67 

151.59 

245.53 

AIR 6419 B77G w/ Mount 

Pipe 

C From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

3.87 

4.18 

4.50 

5.16 

2.32 

2.72 

3.13 

4.01 

78.35 

112.67 

151.59 

245.53 

RRUS 32 B30 A From Leg 1.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

2.73 

2.95 

3.18 

3.66 

1.67 

1.86 

2.05 

2.46 

52.90 

73.96 

98.21 

157.06 

RRUS 32 B30 B From Leg 1.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

2.73 

2.95 

3.18 

3.66 

1.67 

1.86 

2.05 

2.46 

52.90 

73.96 

98.21 

157.06 

RRUS 32 B30 C From Leg 1.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

2.73 

2.95 

3.18 

3.66 

1.67 

1.86 

2.05 

2.46 

52.90 

73.96 

98.21 

157.06 
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Designed by 
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Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft2 

CAAA 

Side 

 

 

ft2 

Weight 

 

 

 

lb 

RRUS 4478 B14 A From Leg 1.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

1.84 

2.01 

2.19 

2.57 

1.06 

1.20 

1.34 

1.66 

59.90 

75.78 

94.29 

139.98 

RRUS 4478 B14 B From Leg 1.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

1.84 

2.01 

2.19 

2.57 

1.06 

1.20 

1.34 

1.66 

59.90 

75.78 

94.29 

139.98 

RRUS 4478 B14 C From Leg 1.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

1.84 

2.01 

2.19 

2.57 

1.06 

1.20 

1.34 

1.66 

59.90 

75.78 

94.29 

139.98 

RRUS 4490 B5/B12 A From Leg 1.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

2.20 

2.39 

2.58 

2.99 

0.99 

1.13 

1.28 

1.59 

70.00 

85.06 

104.86 

153.50 

RRUS 4490 B5/B12 B From Leg 1.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

2.20 

2.39 

2.58 

2.99 

0.99 

1.13 

1.28 

1.59 

70.00 

85.06 

104.86 

153.50 

RRUS 4490 B5/B12 C From Leg 1.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

2.20 

2.39 

2.58 

2.99 

0.99 

1.13 

1.28 

1.59 

70.00 

85.06 

104.86 

153.50 

RRUS 4890 B25/B66 A From Leg 1.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

2.20 

2.39 

2.58 

2.99 

1.01 

1.15 

1.29 

1.61 

70.00 

85.17 

105.09 

153.97 

RRUS 4890 B25/B66 B From Leg 1.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

2.20 

2.39 

2.58 

2.99 

1.01 

1.15 

1.29 

1.61 

70.00 

85.17 

105.09 

153.97 

RRUS 4890 B25/B66 C From Leg 1.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

2.20 

2.39 

2.58 

2.99 

1.01 

1.15 

1.29 

1.61 

70.00 

85.17 

105.09 

153.97 

DC6-48-60-18-8F A From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

0.85 

1.36 

1.53 

1.91 

0.85 

1.36 

1.53 

1.91 

18.90 

35.59 

54.69 

100.71 

DC6-48-60-18-8F B From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

0.85 

1.36 

1.53 

1.91 

0.85 

1.36 

1.53 

1.91 

18.90 

35.59 

54.69 

100.71 

DC9-48-60-18-8F C From 

Centroid-Le

g 

4.00 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

0.89 

1.01 

1.13 

1.41 

2.12 

2.32 

2.53 

2.97 

30.00 

54.59 

80.41 

142.53 

2.4'' x 10' pipe A From Leg 0.50 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

2.38 

3.40 

4.45 

5.91 

2.38 

3.40 

4.45 

5.91 

36.60 

54.45 

78.81 

147.64 

2.4'' x 10' pipe B From Leg 0.50 

0.00 

0.00 

0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

2.38 

3.40 

4.45 

5.91 

2.38 

3.40 

4.45 

5.91 

36.60 

54.45 

78.81 

147.64 

2.4'' x 10' pipe C From Leg 0.50 0.0000 105.00 No Ice 2.38 2.38 36.60 
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Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft2 

CAAA 

Side 

 

 

ft2 

Weight 

 

 

 

lb 

0.00 

0.00 

1/2'' Ice 

1'' Ice 

2'' Ice 

3.40 

4.45 

5.91 

3.40 

4.45 

5.91 

54.45 

78.81 

147.64 

Side Arm Mount [SO 901-3] C None   0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

1.14 

1.49 

1.91 

2.93 

1.14 

1.49 

1.91 

2.93 

315.99 

338.76 

369.48 

458.37 

SitePro 1 RMQLP-4120-H10 C None   0.0000 105.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

28.15 

34.10 

40.10 

51.95 

26.41 

32.35 

38.54 

50.17 

3265.00 

3657.00 

4180.00 

4833.00 

***                   

GPS_A C From Leg 2.00 

0.00 

0.00 

0.0000 75.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

0.12 

0.21 

0.28 

0.44 

0.12 

0.21 

0.28 

0.44 

0.87 

3.85 

7.85 

19.56 

Side Arm Mount [SO 301-1] C From Leg 1.00 

0.00 

0.00 

0.0000 75.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

0.46 

0.65 

0.87 

1.41 

0.91 

1.30 

1.71 

2.62 

23.00 

32.54 

46.82 

91.42 

***                   

***                   

GPS_A C From Leg 2.00 

0.00 

0.00 

0.0000 65.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

0.12 

0.21 

0.28 

0.44 

0.12 

0.21 

0.28 

0.44 

0.87 

3.85 

7.85 

19.56 

Side Arm Mount [SO 301-1] C From Leg 1.00 

0.00 

0.00 

0.0000 65.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

0.46 

0.65 

0.87 

1.41 

0.91 

1.30 

1.71 

2.62 

23.00 

32.54 

46.82 

91.42 

 

 
 

 

 Load Combinations    
 

Comb. 

No. 

Description 

1 Dead Only 

2 1.2 Dead+1.0 Wind 0 deg - No Ice 

3 0.9 Dead+1.0 Wind 0 deg - No Ice 

4 1.2 Dead+1.0 Wind 30 deg - No Ice 

5 0.9 Dead+1.0 Wind 30 deg - No Ice 

6 1.2 Dead+1.0 Wind 60 deg - No Ice 

7 0.9 Dead+1.0 Wind 60 deg - No Ice 

8 1.2 Dead+1.0 Wind 90 deg - No Ice 

9 0.9 Dead+1.0 Wind 90 deg - No Ice 

10 1.2 Dead+1.0 Wind 120 deg - No Ice 

11 0.9 Dead+1.0 Wind 120 deg - No Ice 

12 1.2 Dead+1.0 Wind 150 deg - No Ice 

13 0.9 Dead+1.0 Wind 150 deg - No Ice 

14 1.2 Dead+1.0 Wind 180 deg - No Ice 

15 0.9 Dead+1.0 Wind 180 deg - No Ice 

16 1.2 Dead+1.0 Wind 210 deg - No Ice 
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Comb. 

No. 

Description 

17 0.9 Dead+1.0 Wind 210 deg - No Ice 

18 1.2 Dead+1.0 Wind 240 deg - No Ice 

19 0.9 Dead+1.0 Wind 240 deg - No Ice 

20 1.2 Dead+1.0 Wind 270 deg - No Ice 

21 0.9 Dead+1.0 Wind 270 deg - No Ice 

22 1.2 Dead+1.0 Wind 300 deg - No Ice 

23 0.9 Dead+1.0 Wind 300 deg - No Ice 

24 1.2 Dead+1.0 Wind 330 deg - No Ice 

25 0.9 Dead+1.0 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 Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

L1 105 - 93.92 26.992 50 2.3715 0.0246 

L2 95.87 - 51.33 22.511 50 2.2937 0.0182 

L3 53.94 - 33.5 6.476 50 1.2252 0.0051 

L4 33.5 - 2.75 2.313 50 0.6900 0.0024 

L5 2.75 - 2.5 0.010 50 0.0337 0.0001 

L6 2.5 - 0 0.008 50 0.0310 0.0001 

      

  

 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

105.00 1/2'' x 4' LRod 50 26.992 2.3715 0.0246 5967 

75.00 GPS_A 50 13.407 1.8477 0.0092 2354 

65.00 GPS_A 50 9.794 1.5530 0.0069 2076 
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 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

L1 105 - 93.92 110.061 24 9.7234 0.0978 

L2 95.87 - 51.33 91.828 24 9.4040 0.0720 

L3 53.94 - 33.5 26.450 24 5.0151 0.0200 

L4 33.5 - 2.75 9.446 24 2.8204 0.0093 

L5 2.75 - 2.5 0.040 24 0.1376 0.0004 

L6 2.5 - 0 0.033 24 0.1264 0.0003 

      

  

 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

105.00 1/2'' x 4' LRod 24 110.061 9.7234 0.0978 1532 

75.00 GPS_A 24 54.736 7.5714 0.0359 593 

65.00 GPS_A 24 39.998 6.3613 0.0270 519 

  

 
 

 Compression Checks   
 

 

 Pole Design Data    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

lb 

φPn 

 

lb 

Ratio 

Pu 

φPn 

L1 105 - 93.92 (1) TP15.94x14.57x0.1875 11.08 0.00 0.0 9.2312 -6081.15 540026.00 0.011  

L2 93.92 - 51.33 

(2) 

TP21.35x15.3239x0.25 44.54 0.00 0.0 16.4626 -10480.40 963065.00 0.011  

L3 51.33 - 33.5 (3) TP23.2908x20.4969x0.3125 20.44 0.00 0.0 22.7916 -14502.20 1333310.00 0.011  

L4 33.5 - 2.75 (4) TP27.4941x23.2908x0.397 30.75 0.00 0.0 34.1407 -23899.60 1997230.00 0.012  

L5 2.75 - 2.5 (5) TP27.5283x27.4941x0.7696 0.25 0.00 0.0 65.3602 -23994.90 3823570.00 0.006  

L6 2.5 - 0 (6) TP27.87x27.5283x0.6707 2.50 0.00 0.0 57.9025 -24836.90 3387300.00 0.007  

                    

 

 

 Pole Bending Design Data    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

Mux 

 

lb-ft 

φMnx 

 

lb-ft 

Ratio 

Mux 

φMnx 

Muy 

 

lb-ft 

φMny 

 

lb-ft 

Ratio 

Muy 

φMny 

L1 105 - 93.92 (1) TP15.94x14.57x0.1875 64602.67 217843.33 0.297  0.00 217843.33 0.000 

L2 93.92 - 51.33 

(2) 

TP21.35x15.3239x0.25 410647.50 519640.00 0.790  0.00 519640.00 0.000 
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Section 

No. 

Elevation 

 

ft 

Size 

 

Mux 

 

lb-ft 

φMnx 

 

lb-ft 

Ratio 

Mux 

φMnx 

Muy 

 

lb-ft 

φMny 

 

lb-ft 

Ratio 

Muy 

φMny 

L3 51.33 - 33.5 (3) TP23.2908x20.4969x0.3125 606737.50 795573.33 0.763  0.00 795573.33 0.000 

L4 33.5 - 2.75 (4) TP27.4941x23.2908x0.397 927691.67 1403883.33 0.661  0.00 1403883.33 0.000 

L5 2.75 - 2.5 (5) TP27.5283x27.4941x0.7696 930383.33 2617683.33 0.355  0.00 2617683.33 0.000 

L6 2.5 - 0 (6) TP27.87x27.5283x0.6707 957408.33 2366616.67 0.405  0.00 2366616.67 0.000 

                  

 

 

 Pole Shear Design Data    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

Actual 

Vu 

lb 

φVn 

 

lb 

Ratio 

Vu 

φVn 

Actual 

Tu 

lb-ft 

φTn 

 

lb-ft 

Ratio 

Tu 

φTn 

L1 105 - 93.92 (1) TP15.94x14.57x0.1875 7280.37 162008.00 0.045  1670.35 220073.33 0.008  

L2 93.92 - 51.33 

(2) 

TP21.35x15.3239x0.25 9174.62 288919.00 0.032  1488.32 524940.00 0.003  

L3 51.33 - 33.5 (3) TP23.2908x20.4969x0.3125 9956.90 399993.00 0.025  1479.83 804917.50 0.002  

L4 33.5 - 2.75 (4) TP27.4941x23.2908x0.397 10797.20 599169.00 0.018  1475.52 1421850.00 0.001  

L5 2.75 - 2.5 (5) TP27.5283x27.4941x0.7696 10782.20 1147070.00 0.009  1475.50 2688041.67 0.001  

L6 2.5 - 0 (6) TP27.87x27.5283x0.6707 10881.40 1016190.00 0.011  1475.50 2420541.67 0.001  

                  

 

 
 

 Pole Interaction Design Data    
 

Section 

No. 

Elevation 

 

ft 

Ratio 

Pu 

φPn 

Ratio 

Mux 

φMnx 

Ratio 

Muy 

φMny 

Ratio 

Vu 

φVn 

Ratio 

Tu 

φTn 

Comb. 

Stress 

Ratio 

Allow. 

Stress 

Ratio 

Criteria 

L1 105 - 93.92 (1) 0.011 0.297 0.000 0.045 0.008 0.311   1.000   

L2 93.92 - 51.33 

(2) 

0.011 0.790 0.000 0.032 0.003 0.802   1.000   

L3 51.33 - 33.5 (3) 0.011 0.763 0.000 0.025 0.002 0.774   1.000   

L4 33.5 - 2.75 (4) 0.012 0.661 0.000 0.018 0.001 0.673   1.000   

L5 2.75 - 2.5 (5) 0.006 0.355 0.000 0.009 0.001 0.362   1.000   

L6 2.5 - 0 (6) 0.007 0.405 0.000 0.011 0.001 0.412   1.000   
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West Hartford (701774)

Pole (L2) 81.5% Pass TEP #:

Mod (M2) 66.9% Pass Analysis: AKK 1/24/2024

Monopole Reinforcement_v1.9.6 - TIA-222-H Check: NPD 1/24/2024

1 0.00 0.00 5.00 Flats 0.00

2 0.50 35.50 Flats 0.00

1 2.25 1.25 0.80 Weld Weld 6.25 65.0 80.0

2 2.00 23.00 0.80 1.1875 36.0 6.25 65.0 80.0

Mod # Modification Type

Termination 

Length

(ft)

Bot. 

Elevation

(ft)

Top 

Elevation

(ft)

Termination 

Length

(ft)

Modification Location

(° or Flat/Point #)

Location

(F/P)

Lateral Offset

(in)

153243.920297

1 7 13

3 5 12 14

(TS) 1.25x5.75 (65 ksi)

TEP-SFP-050125

MODIFICATION PROPERTIES

(TS) 1.25x5.75 (65 ksi)

TEP-SFP-050125

#
FY

(ksi)

AG

(in²)

Bolt/Weld

Capacity

(k)

Drill Hole

(in)
k

Stitch

(in)

Default 

Termination

(ft)

Modification
FU

(ksi)

Monopole Reinforcement_v1.9.5

Tower Engineering Professionals, Inc.

326 Tryon Road|Raleigh, NC 27603-3530|Office:  (919) 661-6351|Fax:  (919) 661-6350|www.tepgroup.net
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West Hartford (701774)

Pole (L2) 81.5% Pass TEP #:

Mod (M2) 66.9% Pass Analysis: AKK 1/24/2024

Monopole Reinforcement_v1.9.6 - TIA-222-H - Capacities Check: NPD 1/24/2024

L1 Pole 1 Note 1 Note 1 31.5 Pass

L2 Pole 2 Note 1 Note 1 81.5 Pass

L3 Pole 3 Note 1 Note 1 79.0 Pass

M1 Mod (Ex) 1 Note 1 Note 1 64.4 Pass

M2 Mod (Ex) 2 Note 1 Note 1 66.9 Pass

Summary

Pole (L2) 81.5 Pass

Mod (M2) 66.9 Pass

RATING = 81.5 Pass

Note 1: See additional documentation in following sheets for details

(TS) 1.25x5.75 (65 ksi)

TEP-SFP-050125

5.00-0.00

φPn

(lb)

Pu

(lb)

Critical 

Element

53.94-0.00

105.00-93.92

95.87-51.33

TP15.94×14.57×0.1875

TP21.35×15.32×0.2500

TP27.87×20.50×0.3125

Section

No.

153243.920297

SizeType
Elevation

(ft)

35.50-0.50

Pass/Fail
%

Capacity

Monopole Reinforcement_v1.9.5

Tower Engineering Professionals, Inc.

326 Tryon Road|Raleigh, NC 27603-3530|Office:  (919) 661-6351|Fax:  (919) 661-6350|www.tepgroup.net
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West Hartford (701774)

TEP #:

Analysis: AKK 1/24/2024

Reinforcement Layout Check: NPD 1/24/2024

TRUE

TRUE

TRUE

153243.920297

0.0

40.0

80.0

105.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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West Hartford (701774)

TEP #:

Analysis: AKK 1/24/2024

Elevation: 0.00-ft Check: NPD 1/24/2024

Axial: 24.8 k OD:

Moment: 974.5 k∙ft t:

Shear: 10.9 k Pole AG:

Torsion: 1.5 k∙ft Pole IG:

Axial: 14.7 k Angle:

Moment: 472.2 k∙ft ICONT:

Shear: 6.5 k AG:

Torsion: 1.5 k∙ft

Controlling Mod: 1 Angle:

q: 0.216 k/in IMIN:

Bolt/Weld Cap: 1000.0 k/bolt tEFF:

Max Spacing: 4627.75 in

Stitch: 1.25 in

Capacity: 0.0%

290.00 14.16 5411.9 0.539 30.591 0.236 0.047 58.500 74.295 17.550 37.050 42.1%

1 1 360.00 17.19 5411.9 0.539 37.131 0.236 58.457 58.457 29.250 64.4%

1 2 120.00 17.19 5411.9 0.539 37.131 0.236 58.457 58.457 29.250 64.4%

1 3 240.00 17.19 5411.9 0.539 37.131 0.236 58.457 58.457 29.250 64.4%

MODIFICATION CAPACITIES

Capacity
σA

(ksi)

σB

(ksi)

σV

(ksi)

φFA

(ksi)

φFB

(ksi)

φFV

(ksi)

Mod

Number
#

Angle

(°)

y̅CONT

(in)

I

(in⁴)

POLE CAPACITY

Angle

(°)

yCONT

(in)

I

(in⁴)

σA

(ksi)

σB

(ksi)

σV

(ksi)

σT

(ksi)

φFA

(ksi)

φFB

(ksi)

φFV

(ksi)

φFT

(ksi)
Capacity

Pole Segment: L3, FY = 65 ksi

2,622.5 in⁴

Equivalent Loads to Pole Controlling

120.00°

5,411.9 in⁴

46.08 in²

Shear Flow Minimum

111.90°

5,411.9 in⁴

0.6707 in

153243.920297

Loads Pole Info

27.87 in

0.3125 in

27.33 in²

1

-25

25

-25 25

Monopole Reinforcement_v1.9.5

Tower Engineering Professionals, Inc.
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West Hartford (701774)

TEP #:

Analysis: AKK 1/24/2024

Elevation: 2.50-ft Check: NPD 1/24/2024

Axial: 24.1 k OD:

Moment: 947.3 k∙ft t:

Shear: 10.9 k Pole AG:

Torsion: 1.5 k∙ft Pole IG:

Axial: 9.2 k Angle:

Moment: 404.7 k∙ft IG:

Shear: 4.2 k AG:

Torsion: 1.5 k∙ft

Controlling Mod: 2 Angle:

q: 0.113 k/in IMIN:

Bolt/Weld Cap: 36.0 k/bolt tEFF:

Max Spacing: 319.68 in

Stitch: 23.00 in

Capacity: 7.2%

150.00 13.98 5912.6 0.341 26.887 0.154 0.049 58.500 74.295 17.550 37.050 36.8%

1 1 343.65 16.33 6131.4 0.341 30.270 0.154 58.457 58.457 29.250 52.4%

1 2 136.35 16.33 6131.4 0.341 30.270 0.154 58.457 58.457 29.250 52.4%

1 3 240.00 17.01 9840.4 0.341 19.656 0.154 58.457 58.457 29.250 34.2%

2 1 13.20 12.84 7753.2 0.341 18.832 0.154 45.690 45.000 29.250 42.0%

2 2 106.80 12.84 7753.2 0.341 18.832 0.154 45.690 45.000 29.250 42.0%

2 3 193.20 12.84 7753.2 0.341 18.832 0.154 45.690 45.000 29.250 42.0%

2 4 286.80 12.84 7753.2 0.341 18.832 0.154 45.690 45.000 29.250 42.0%

MODIFICATION CAPACITIES

Capacity
σA

(ksi)

σB

(ksi)

σV

(ksi)

φFA

(ksi)

φFB

(ksi)

φFV

(ksi)

Mod

Number
#

Angle

(°)

y̅CONT

(in)

I

(in⁴)

POLE CAPACITY

Angle

(°)

yCONT

(in)

I

(in⁴)

σA

(ksi)

σB

(ksi)

σV

(ksi)

σT

(ksi)

φFA

(ksi)

φFB

(ksi)

φFV

(ksi)

φFT

(ksi)
Capacity

Pole Segment: L3, FY = 65 ksi

2,526.1 in⁴

Equivalent Loads to Pole Controlling

136.35°

6,131.4 in⁴

70.74 in²

Shear Flow Minimum

150.00°

5,912.6 in⁴

0.7696 in

153243.920297

Loads Pole Info

27.53 in

0.3125 in

26.99 in²

1

-25

25

-25 25

Monopole Reinforcement_v1.9.5
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West Hartford (701774)

TEP #:

Analysis: AKK 1/24/2024

Elevation: 2.75-ft Check: NPD 1/24/2024

Axial: 24.0 k OD:

Moment: 944.6 k∙ft t:

Shear: 10.9 k Pole AG:

Torsion: 1.5 k∙ft Pole IG:

Axial: 12.5 k Angle:

Moment: 750.6 k∙ft IG:

Shear: 5.6 k AG:

Torsion: 1.5 k∙ft

Controlling Mod: 2 Angle:

q: 0.180 k/in IMIN:

Bolt/Weld Cap: 36.0 k/bolt tEFF:

Max Spacing: 199.45 in

Stitch: 23.00 in

Capacity: 11.5%

150.00 13.97 3167.1 0.462 49.991 0.209 0.049 58.500 74.295 17.550 37.050 68.1%

2 1 0.60 11.11 4182.4 0.462 30.100 0.209 45.690 45.000 29.250 66.9%

2 2 119.40 11.11 4182.4 0.462 30.100 0.209 45.690 45.000 29.250 66.9%

2 3 180.60 11.11 4182.4 0.462 30.100 0.209 45.690 45.000 29.250 66.9%

2 4 299.40 11.11 4182.4 0.462 30.100 0.209 45.690 45.000 29.250 66.9%

MODIFICATION CAPACITIES

Capacity
σA

(ksi)

σB

(ksi)

σV

(ksi)

φFA

(ksi)

φFB

(ksi)

φFV

(ksi)

Mod

Number
#

Angle

(°)

y̅CONT

(in)

I

(in⁴)

POLE CAPACITY

Angle

(°)

yCONT

(in)

I

(in⁴)

σA

(ksi)

σB

(ksi)

σV

(ksi)

σT

(ksi)

φFA

(ksi)

φFB

(ksi)

φFV

(ksi)

φFT

(ksi)
Capacity

Pole Segment: L3, FY = 65 ksi

2,516.6 in⁴

Equivalent Loads to Pole Controlling

150.00°

3,167.1 in⁴

51.96 in²

Shear Flow Minimum

150.00°

3,167.1 in⁴

0.3970 in

153243.920297

Loads Pole Info

27.49 in

0.3125 in

26.96 in²

1

-25

25

-25 25

Monopole Reinforcement_v1.9.5
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West Hartford (701774)

TEP #:

Analysis: AKK 1/24/2024

Elevation: 33.50-ft Check: NPD 1/24/2024

Axial: 15.5 k OD:

Moment: 618.4 k∙ft t:

Shear: 10.3 k Pole AG:

Torsion: 1.5 k∙ft Pole IG:

Axial: 15.5 k Angle:

Moment: 618.4 k∙ft IG:

Shear: 10.3 k AG:

Torsion: 1.5 k∙ft

Angle:

IMIN:

tEFF:

10.00 11.83 1520.4 0.679 57.749 0.451 0.069 58.500 74.295 17.550 37.050 79.0%

MODIFICATION CAPACITIES

Capacity
σA

(ksi)

σB

(ksi)

σV

(ksi)

φFA

(ksi)

φFB

(ksi)

φFV

(ksi)

Mod

Number
#

Angle

(°)

y̅CONT

(in)

I

(in⁴)

POLE CAPACITY

Angle

(°)

yCONT

(in)

I

(in⁴)

σA

(ksi)

σB

(ksi)

σV

(ksi)

σT

(ksi)

φFA

(ksi)

φFB

(ksi)

φFV

(ksi)

φFT

(ksi)
Capacity

Pole Segment: L3, FY = 65 ksi

1,520.4 in⁴

Equivalent Loads to Pole Controlling

10.00°

1,520.4 in⁴

22.79 in²

Shear Flow N/A Minimum

0.00°

1,520.4 in⁴

0.3125 in

153243.920297

Loads Pole Info

23.29 in

0.3125 in

22.79 in²

1

-25

25

-25 25

Monopole Reinforcement_v1.9.5

Tower Engineering Professionals, Inc.
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West Hartford (701774)

TEP #:

Analysis: AKK 1/24/2024

Elevation: 53.94-ft Check: NPD 1/24/2024

Axial: 10.3 k OD:

Moment: 417.4 k∙ft t:

Shear: 9.3 k Pole AG:

Torsion: 1.5 k∙ft Pole IG:

Axial: 10.3 k Angle:

Moment: 417.4 k∙ft IG:

Shear: 9.3 k AG:

Torsion: 1.5 k∙ft

Angle:

IMIN:

tEFF:

10.00 10.67 895.2 0.627 59.682 0.568 0.106 58.500 74.295 17.550 37.050 81.5%

MODIFICATION CAPACITIES

Capacity
σA

(ksi)

σB

(ksi)

σV

(ksi)

φFA

(ksi)

φFB

(ksi)

φFV

(ksi)

Mod

Number
#

Angle

(°)

y̅CONT

(in)

I

(in⁴)

POLE CAPACITY

Angle

(°)

yCONT

(in)

I

(in⁴)

σA

(ksi)

σB

(ksi)

σV

(ksi)

σT

(ksi)

φFA

(ksi)

φFB

(ksi)

φFV

(ksi)

φFT

(ksi)
Capacity

Pole Segment: L2, FY = 65 ksi

895.2 in⁴

Equivalent Loads to Pole Controlling

10.00°

895.2 in⁴

16.46 in²

Shear Flow N/A Minimum

0.00°

895.2 in⁴

0.2500 in

153243.920297

Loads Pole Info

21.00 in

0.2500 in

16.46 in²

1

-25

25

-25 25

Monopole Reinforcement_v1.9.5

Tower Engineering Professionals, Inc.
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u West Hartford (701774)

TEP #:

Analysis: AKK 1/24/2024

Elevation: 95.87-ft Check: NPD 1/24/2024

Axial: 6.0 k OD:

Moment: 65.5 k∙ft t:

Shear: 7.4 k Pole AG:

Torsion: 1.7 k∙ft Pole IG:

Axial: 6.0 k Angle:

Moment: 65.5 k∙ft IG:

Shear: 7.4 k AG:

Torsion: 1.7 k∙ft

Angle:

IMIN:

tEFF:

10.00 7.98 280.6 0.645 22.354 0.800 0.284 58.500 74.295 17.550 37.050 31.5%

MODIFICATION CAPACITIES

Capacity
σA

(ksi)

σB

(ksi)

σV

(ksi)

φFA

(ksi)

φFB

(ksi)

φFV

(ksi)

Mod

Number
#

Angle

(°)

y̅CONT

(in)

I

(in⁴)

POLE CAPACITY

Angle

(°)

yCONT

(in)

I

(in⁴)

σA

(ksi)

σB

(ksi)

σV

(ksi)

σT

(ksi)

φFA

(ksi)

φFB

(ksi)

φFV

(ksi)

φFT

(ksi)
Capacity

Pole Segment: L1, FY = 65 ksi

280.6 in⁴

Equivalent Loads to Pole Controlling

10.00°

280.6 in⁴

9.23 in²

Shear Flow N/A Minimum

0.00°

280.6 in⁴

0.1875 in

153243.920297

Loads Pole Info

15.70 in

0.1875 in

9.23 in²

1

-25

25

-25 25

Monopole Reinforcement_v1.9.5

Tower Engineering Professionals, Inc.
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Capacity: 66.7% PASS TEP #:

Analysis: AKK 1/24/2024

Foundation Anchor Analysis Check: NPD 1/24/2024

Code Revision

H

Anchor Type: Axial: 25 k

 Bar Size: Moment: 974 k-ft

Drill Bit Type:

Nominal Diameter: 2.25 in

Effective Area: 4 in
2

Quantity: 3 Symmetrical

Yield Stress, Fy: 80 ksi Bolt Circle: 8.0 ft

Ultimate Stress, Fu: 100 ksi Ybar: 48.0 in

Axial Rigidity: 116000 k I (unit area): 3456.2 in
4

Design Strength: 256.00 k Tower Eccentricity: 0.0 in

Drill Bit Diameter: 152.4 mm

Drill Bit Diameter: 6.0 in

Max Axial Load: 171 kips

All. Axial Load: 256.0 kips

Ult Bond Strength: 290.0 psi Pile Stress Capacity: 66.7% PASS

Bar Circumference: 7.069 in

Required Length: 124.88 in

Actual Length: 124.88 in Steel to Grout: 10.41 ft

Effective Stiffness: 474 k/in Grout to Soil: 34.00 ft

Micro-Pile Bond Length: 35.00 ft

Ignored Soil Depth: 10.00 ft

a bond: 44.38 psi

 φ Factor: 0.75 Test Pile

Shaft Circum.: 18.85 in 0.9 Yield: 288 kips

Required Length: 34.00 ft Shaft Circum.: 18.85 in

Depth Below Casing: 36.9 ft
a bond: 34.49 psi

Pole Dia. At Base: 27.87 in

t Pole: 0.3125 in

Fy Pole: 65 ksi Unbraced Length, L: 0.77 in

Fu Pole: 80 ksi r: 0.5608 in

No. of Pole Sides: 18 1.27 KL/r: 1.37 kips

t Base Plate: 2.50 in Fe: N/A ksi

Fy Base Plate: 60 ksi Fcr: N/A ksi

Fu Base Plate: 75 ksi ᶲPn: N/A kips

Buckling Stress Ratio: 0.0% N/A

Anchor Breakout

Soil Unit Weight: 110 pcf

Friction Angle: 36 degrees Rock Anchor Bond Length: 35.00 ft

Rock Cone Depth: 17.5 ft (below T/ Rock) Bond Strength: 263.51 kips

Breakout Capacity: 42.1% PASS

Total Embedment: 45 ft

West Hartford (701774)

153243.920297

Reactions from TNX

Tower and Base Plate Information

Grout to Soil Bond Length

Bar Selection

Steel to Grout Bond Length

Buckling check

Micropile Specifications

DYWIDAG Threadbar

Req. Bond Length

N/A

Gr. 75 #18

Micro-Pile Design Results

Provided Bond Length

Foundation Anchor Analysis_v1.2

Tower Engineering Professionals, Inc.

326 Tryon Road|Raleigh, NC 27603-3530|Office:  (919) 661-6351|Fax:  (919) 661-6350|www.tepgroup.net



                                                                                                                    (TEP OPCO, LLC)

 p: 978.557.5553   f: 978.336.5586   a: 45 Beechwood Drive, N. Andover, MA  01845

January 27, 2022
March 9, 2022 (Rev.1)
January 15, 2023 (Rev.2)

 
Smartlink, LLC
1997 Annapolis Exchange Pkwy, Suite 200
Annapolis, MD 21401

RE: AT&T Site Number: CT1076 (C-BAND)
FA Number: 10035052
PACE Number: MRCTB052267
PT Number: 2051A101RV
TEP Project Number: 25683.920927
AT&T Site Name:  WEST HARTFORD SBC CO
Site Address: 125 South Main Street

West Hartford, CT 06107

To Whom It May Concern:

TEP Northeast (TEP NE) has been authorized by Smartlink, LLC to perform a mount analysis on the proposed 
AT&T antenna/RRH mount to determine its capability of supporting the following additional loading (Based 
on RFDS V5.00 dated 07/10/2023):

• (3) RRUS-32 B30 RRH’s (27.2”x12.1”x7.0” – Wt. = 60 lbs. /each) (Separate Mount)

• (2) DC6-48-60-18-8F Surge Arrestors (31.4”x10.2”Ø – Wt. = 29 lbs. /each) (Standoff)

• (3) TPA65R-BU6DV2 Antennas (71.2”x20.7”x7.7” – Wt. = 69 lbs. /each)

• (3) AIR6419 Antennas (31.2”x16.1”x9.1” – Wt. = 66 lbs. /each)

• (3) AIR6449 Antennas (30.6”x15.9”x10.6” – Wt. 84 lbs. /each)

• (3) OPA65R-BU6DA Antennas (71.2”x20.7”x7.7” – Wt. = 64 lbs. /each)

• (3) 4478 B14 RRH’s (18.1”x13.4”x8.3” – Wt. = 60 lbs. /each) (Separate Mount)

• (3) 4890 B25/B66 RRH’s (17.5”x15.2”x6.9” – Wt. = 68 lbs. /each) (Separate Mount)

• (3) 4490 B5/B12 RRH’s (17.5”x15.1”x6.8” – Wt. = 68 lbs. /each) (Separate Mount)

• (1) DC6-48-60-18-8C-EV Surge Arrestor (31.4”x10.2”Ø – Wt. = 29 lbs. /each) (Standoff)

*Proposed equipment shown in bold.

Mount fabrication drawings prepared by Sitepro1, RMQLP-4120-H10, dated October 18, 2019, were used to 
perform this analysis.  
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Mount Analysis Methods:

• This analysis was conducted in accordance with EIA/TIA-222-H, Structural Standards for Steel 
Antenna Towers and Antenna Supporting Structures, the International Building Code 2021 with 2022 
Connecticut State Building Code, and AT&T Mount Technical Directive – R22.  

• TEP NE considers this mount to be asymmetrical and has applied wind loads in 30 degree increments 
all around the mount. Per TIA-222-H and Appendix P of the Connecticut State Building Code, the 
max basic wind speed for this site is equal to 120 mph with a max basic wind speed with ice of             
50 mph and a max ice thickness of 1.5 in.  An escalated ice thickness of 1.69 in was used for this 
analysis.

• TEP NE considers this site to be exposure category B; tower is located in an urban/suburban or 
wooded area with numerous closely spaced obstructions.

• TEP NE considers this site to be topographic category 1; tower is located on flat terrain or the bottom 
of a hill or ridge.

• TEP NE considers this site to have a spectral response acceleration parameter at short periods, SS, of 
0.187 and a spectral response acceleration parameter at a period of 1 second, S1, of 0.055.

• The mount has been analyzed with load combinations consisting of 500 lbs live load using a service 
wind speed of 30 mph wind on the worst case antenna. Analysis performed on each antenna pipe 
to determine worst case location; worst case location was antenna position 2.

• The mount has been analyzed with load combinations consisting of a 250 lbs live load in a worst case 
location on the mount.

• The proposed mount will be secured to the existing monopole with ring mounts and threaded rods. 
TEP NE considers the threaded rods to be the governing connection member.

Based on our evaluation, we have determined that the Proposed SitePro1 RMQLP-4120-H10 mount                      
IS CAPABLE of supporting the proposed installation.

Component Controlling Load Case Stress Ratio Pass/Fail

Proposed Mount Rating 44 LC2 60% PASS

Reference Documents:

• Mount fabrication drawings prepared by SitePro1 P/N RMQLP-4120-H10, dated October 18, 2019.





Page 4 of 5
Re: CT1076

January 15, 2024 (Rev.2)

 p: 978.557.5553   f: 978.336.5586   a: 45 Beechwood Drive, N. Andover, MA  01845

FIELD PHOTOS:
*Existing mount to be removed and replaced.
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Wind & Ice
Calculations



Date: 1/15/2024

Project Name:   WEST HARTFORD SBC CO

Project No.:       CT1076 

Designed By:      KM          Checked By:  MSC       

2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg) 2/α z= 107 (ft)

zg= 1200 (ft)

Kz= 1.008 α= 7.0

Kzmin ≤ Kz ≤ 2.01

Table 2-4

Exposure Zg α Kzmin Kc

B 1200 ft 7.0 0.70 0.9
C 900 ft 9.5 0.85 1.0
D 700 ft 11.5 1.03 1.1

2.6.6.2 Topographic Factor: 

Table 2-5

Topo. Category Kt f
2 0.43 1.25
3 0.53 2.0
4 0.72 1.5

Kzt= [1+(Kc Kt/Kh)]2 Kh= e (f*z/H)

Kzt= 1 Kh= 1

Kc= 0.9 (from Table 2-4)

(If Category 1 then Kzt=1.0) Kt= 0 (from Table 2-5)
f= 0 (from Table 2-5)

Category= 1 z= 107

zs= 106 (Mean elevation of base of structure above sea level)
H= 0 (Ht. of the crest above surrounding terrain)

Kzt= 1.00 (from 2.6.6.2.1)

Ke= 1.00 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti = 1.50 in
Importance Factor = I= 1.00 (from Table 2-3)

Kiz = 1.12 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)0.35 tiz = 1.69 in
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2.6.9 Gust Effect Factor

2.6.9.1 Self Supporting Lattice Structures

Gh = 1.0  Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/150 - 3.0] h= ht. of structure

h= 105 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances Gh= 1.0

2.6.9.4 Structures Supported on Other Structures

(Cantilivered tubular or latticed spines, pole, structures on buildings (ht. : width ratio > 5)

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 1.008 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)

Ks= 1.0 (from 2.6.7)

qz= 35.15 Ke= 1.00 (from 2.6.8)

qz (ice)= 6.10 Kd= 0.95 (from Table 2-2)

qz (30)= 2.20 Vmax= 120 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph

V30= 30 mph

Table 2-2
Structure Type Wind Direction Probability Factor, Kd

Latticed structures with triangular, square or rectangular cross
sections

0.85

Tubular pole structures, latticed structures with other cross
sections, appurtenances

0.95

Tubular pole structures supporting antennas enclosed within a
cylindrical shroud

1.00



Date:                     1/15/2024

Project Name:   WEST HARTFORD SBC CO

Project No.:       CT1076 

Designed By:      KM          Checked By:  MSC       

Determine Ca:

Table 2-9
Force Coefficients (Ca) for Appurtenances

Member Type
Aspect Ratio ≤ 2.5 Aspect Ratio = 7 Aspect Ratio ≥ 25

Ca Ca Ca
Flat 1.2 1.4 2.0

Square/Rectangular HSS 1.2 - 2.8(rs) ≥ 0.85 1.4 - 4.0(rs) ≥ 0.90 2.0 - 6.0(rs) ≥ 1.25

Round C < 39 0.7 0.8 1.2
(Subcritical)
39 ≤ C ≤ 78

4.14/(C0.485) 3.66/(C0.415) 46.8/(C.1.0)
(Transitional)

C > 78
0.5 0.6 0.6

(Supercritical)
Aspect Ratio is the overall length/width ratio in the plane normal to the wind direction.
(Aspect ratio is independent of the spacing  between support points of a linear appurtenance,

Note:  Linear interpolation may be used for aspect ratios other than those shown.

Ice Thickness = 1.69 in Angle = 0 (deg) Equivalent Angle = 180 (deg)

Appurtenances Height Width Depth Flat Area
Aspect
Ratio

Ca Force (lbs)
Force (lbs)

(w/ Ice)
Force (lbs)
(30 mph)

TPA65R-BU6DV2 Antenna 71.2 20.7 7.7 10.24 3.44 1.24 447 94 28

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.94 1.20 147 34 9

AIR6449 Antenna 30.6 15.9 10.6 3.38 1.92 1.20 143 33 9

OPA65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.44 1.24 447 94 28

B14 4478 RRH 18.1 13.4 8.3 1.68 1.35 1.20 71 18 4
B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 2.18 1.20 44 13 3

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 1.15 1.20 78 20 5
4890 B25/B66 RRH (Side) 17.5 6.9 15.2 0.84 2.54 1.20 35 11 2

4490 B5/B12 RRH 17.5 15.1 6.8 1.84 1.16 1.20 77 20 5
4490 B5/B12 RRH (Side) 17.5 6.8 15.1 0.83 2.57 1.20 35 11 2

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 2.25 1.20 96 24 6
RRUS-32 B30 RRH (Side) 27.2 7.0 12.1 1.32 3.89 1.26 59 17 4

DC6 Surge Arrestor 31.4 10.2 10.2 2.22 3.08 0.70 55 14 3

PL 6x3/8 0.4 12.0 - 0.03 0.03 2.00 2

L 2-1/2x2-1/2 Angle 2.5 12.0 - 0.21 0.21 2.00 15

L 2x2 Angle 2.0 12.0 - 0.17 0.17 2.00 12

HSS 4x4 4.0 12.0 - 0.33 0.33 1.25 15

3" Pipe 3.5 12.0 - 0.29 0.29 1.20 12

2-1/2" Pipe 2.9 12.0 - 0.24 0.24 1.20 10

2" Pipe 2.4 12.0 - 0.20 0.20 1.20 8
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WIND LOADS

Angle = 30 (deg)   Ice Thickness = 1.69 in. Equivalent Angle = 210 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area
(normal)

Flat Area
(side)

Aspect
Ratio

(normal)

Aspect
Ratio
(side)

Ca (normal) Ca
(side)

Force (lbs)
(normal)

Force (lbs)
(side)

Force (lbs)
(angle)

TPA65R-BU6DV2 Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 447 197 384

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.97 1.94 3.43 1.20 1.24 147 86 132

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 143 96 131

OPA65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 447 197 384

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 71 44 64
B14 4478 RRH (Side) 18.1 6.7 13.4 0.84 1.68 2.70 1.35 1.21 1.20 36 71 45

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 0.84 1.15 2.54 1.20 1.20 78 35 67
4890 B25/B66 RRH (Side) 17.5 7.6 15.2 0.92 1.85 2.30 1.15 1.20 1.20 39 78 49

4490 B5/B12 RRH 17.5 15.1 6.8 1.84 0.83 1.16 2.57 1.20 1.20 77 35 67
4490 B5/B12 RRH (Side) 17.5 7.6 15.1 0.92 1.84 2.32 1.16 1.20 1.20 39 77 48

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 96 59 87
RRUS-32 B30 RRH (Side) 27.2 6.1 12.1 1.14 2.29 4.50 2.25 1.29 1.20 52 96 63

WIND LOADS WITH ICE:

TPA65R-BU6DV2 Antenna 74.6 24.1 11.1 12.47 5.74 3.10 6.73 1.23 1.39 93 49 82

AIR6419 Antenna 34.6 19.5 12.5 4.68 3.00 1.78 2.77 1.20 1.21 34 22 31

AIR6449 Antenna 34.0 19.3 14.0 4.55 3.30 1.76 2.43 1.20 1.20 33 24 31

OPA65R-BU6DA Antenna 74.6 24.1 11.1 12.47 5.74 3.10 6.73 1.23 1.39 93 49 82

B14 4478 RRH 21.5 16.8 11.7 2.50 1.74 1.28 1.84 1.20 1.20 18 13 17
B14 4478 RRH (Side) 21.5 8.4 16.8 1.25 2.50 2.56 1.28 1.20 1.20 9 18 11

4890 B25/B66 RRH 20.9 18.6 10.3 2.69 1.49 1.12 2.03 1.20 1.20 20 11 18
4890 B25/B66 RRH (Side) 20.9 9.3 18.6 1.35 2.69 2.25 1.12 1.20 1.20 10 20 12

4490 B5/B12 RRH 20.9 18.5 10.2 2.68 1.47 1.13 2.05 1.20 1.20 20 11 17
4490 B5/B12 RRH (Side) 20.9 9.2 18.5 1.34 2.68 2.26 1.13 1.20 1.20 10 20 12

RRUS-32 B30 RRH 30.6 15.5 10.4 3.29 2.20 1.98 2.95 1.20 1.22 24 16 22
RRUS-32 B30 RRH (Side) 30.6 7.7 15.5 1.64 3.29 3.95 1.98 1.26 1.20 13 24 16

WIND LOADS AT 30 MPH:

TPA65R-BU6DV2 Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 12 24

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.97 1.94 3.43 1.20 1.24 9 5 8

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 8

OPA65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 12 24

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 4 3 4
B14 4478 RRH (Side) 18.1 6.7 13.4 0.84 1.68 2.70 1.35 1.21 1.20 2 4 3

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 0.84 1.15 2.54 1.20 1.20 5 2 4
4890 B25/B66 RRH (Side) 17.5 7.6 15.2 0.92 1.85 2.30 1.15 1.20 1.20 2 5 3

4490 B5/B12 RRH 17.5 15.1 6.8 1.84 0.83 1.16 2.57 1.20 1.20 5 2 4
4490 B5/B12 RRH (Side) 17.5 7.6 15.1 0.92 1.84 2.32 1.16 1.20 1.20 2 5 3

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 6 4 5
RRUS-32 B30 RRH (Side) 27.2 6.1 12.1 1.14 2.29 4.50 2.25 1.29 1.20 3 6 4
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WIND LOADS

Angle = 60 (deg)   Ice Thickness = 1.69 in. Equivalent Angle = 240 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area
(normal)

Flat Area
(side)

Aspect
Ratio

(normal)

Aspect
Ratio
(side)

Ca
(normal)

Ca
(side)

Force (lbs)
(normal)

Force (lbs)
(side)

Force (lbs)
(angle)

TPA65R-BU6DV2 Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 447 197 260

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.97 1.94 3.43 1.20 1.24 147 86 101

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 143 96 108

OPA65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 447 197 260

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 71 44 51
B14 4478 RRH (Side) 18.1 10.1 13.4 1.26 1.68 1.80 1.35 1.20 1.20 53 71 67

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 0.84 1.15 2.54 1.20 1.20 78 35 46
4890 B25/B66 RRH (Side) 17.5 11.4 15.2 1.39 1.85 1.54 1.15 1.20 1.20 58 78 73

4490 B5/B12 RRH 17.5 15.1 6.8 1.84 0.83 1.16 2.57 1.20 1.20 77 35 46
4490 B5/B12 RRH (Side) 17.5 11.3 15.1 1.38 1.84 1.55 1.16 1.20 1.20 58 77 73

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 96 59 68
RRUS-32 B30 RRH (Side) 27.2 9.1 12.1 1.71 2.29 3.00 2.25 1.22 1.20 74 96 91

WIND LOADS WITH ICE:

TPA65R-BU6DV2 Antenna 74.6 24.1 11.1 12.47 5.74 3.10 6.73 1.23 1.39 93 49 60

AIR6419 Antenna 34.6 19.5 12.5 4.68 3.00 1.78 2.77 1.20 1.21 34 22 25

AIR6449 Antenna 34.0 19.3 14.0 4.55 3.30 1.76 2.43 1.20 1.20 33 24 26

OPA65R-BU6DA Antenna 74.6 24.1 11.1 12.47 5.74 3.10 6.73 1.23 1.39 93 49 60

B14 4478 RRH 21.5 16.8 11.7 2.50 1.74 1.28 1.84 1.20 1.20 18 13 14
B14 4478 RRH (Side) 21.5 12.6 16.8 1.88 2.50 1.71 1.28 1.20 1.20 14 18 17

4890 B25/B66 RRH 20.9 18.6 10.3 2.69 1.49 1.12 2.03 1.20 1.20 20 11 13
4890 B25/B66 RRH (Side) 20.9 13.9 18.6 2.02 2.69 1.50 1.12 1.20 1.20 15 20 18

4490 B5/B12 RRH 20.9 18.5 10.2 2.68 1.47 1.13 2.05 1.20 1.20 20 11 13
4490 B5/B12 RRH (Side) 20.9 13.9 18.5 2.01 2.68 1.51 1.13 1.20 1.20 15 20 18

RRUS-32 B30 RRH 30.6 15.5 10.4 3.29 2.20 1.98 2.95 1.20 1.22 24 16 18
RRUS-32 B30 RRH (Side) 30.6 11.6 15.5 2.46 3.29 2.63 1.98 1.21 1.20 18 24 23

WIND LOADS AT 30 MPH:

TPA65R-BU6DV2 Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 12 16

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.97 1.94 3.43 1.20 1.24 9 5 6

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 7

OPA65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 12 16

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 4 3 3
B14 4478 RRH (Side) 18.1 10.1 13.4 1.26 1.68 1.80 1.35 1.20 1.20 3 4 4

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 0.84 1.15 2.54 1.20 1.20 5 2 3
4890 B25/B66 RRH (Side) 17.5 11.4 15.2 1.39 1.85 1.54 1.15 1.20 1.20 4 5 5

4490 B5/B12 RRH 17.5 15.1 6.8 1.84 0.83 1.16 2.57 1.20 1.20 5 2 3
4490 B5/B12 RRH (Side) 17.5 11.3 15.1 1.38 1.84 1.55 1.16 1.20 1.20 4 5 5

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 6 4 4
RRUS-32 B30 RRH (Side) 27.2 9.1 12.1 1.71 2.29 3.00 2.25 1.22 1.20 5 6 6



Date:                     1/15/2024
Project Name:   WEST HARTFORD SBC CO
Project No.:       CT1076 

Designed By:      KM          Checked By:  MSC       
WIND LOADS

Angle = 90 (deg)   Ice Thickness = 1.69 in. Equivalent Angle = 270 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area
(normal)

Flat Area
(side)

Aspect
Ratio

(normal)

Aspect
Ratio
(side)

Ca
(normal)

Ca
(side)

Force (lbs)
(normal)

Force (lbs)
(side)

Force (lbs)
(angle)

TPA65R-BU6DV2 Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 447 197 197

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.97 1.94 3.43 1.20 1.24 147 86 86

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 143 96 96

OPA65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 447 197 197

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 71 44 44
B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 44 71 71

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 0.84 1.15 2.54 1.20 1.20 78 35 35
4890 B25/B66 RRH (Side) 17.5 6.9 15.2 0.84 1.85 2.54 1.15 1.20 1.20 35 78 78

4490 B5/B12 RRH 17.5 15.1 6.8 1.84 0.83 1.16 2.57 1.20 1.20 77 35 35
4490 B5/B12 RRH (Side) 17.5 6.8 15.1 0.83 1.84 2.57 1.16 1.20 1.20 35 77 77

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 96 59 59
RRUS-32 B30 RRH (Side) 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 59 96 96

WIND LOADS WITH ICE:

TPA65R-BU6DV2 Antenna 74.6 24.1 11.1 12.47 5.74 3.10 6.73 1.23 1.39 93 49 49

AIR6419 Antenna 34.6 19.5 12.5 4.68 3.00 1.78 2.77 1.20 1.21 34 22 22

AIR6449 Antenna 34.0 19.3 14.0 4.55 3.30 1.76 2.43 1.20 1.20 33 24 24

OPA65R-BU6DA Antenna 74.6 24.1 11.1 12.47 5.74 3.10 6.73 1.23 1.39 93 49 49

B14 4478 RRH 21.5 16.8 11.7 2.50 1.74 1.28 1.84 1.20 1.20 18 13 13
B14 4478 RRH (Side) 21.5 11.7 16.8 1.74 2.50 1.84 1.28 1.20 1.20 13 18 18

4890 B25/B66 RRH 20.9 18.6 10.3 2.69 1.49 1.12 2.03 1.20 1.20 20 11 11
4890 B25/B66 RRH (Side) 20.9 10.3 18.6 1.49 2.69 2.03 1.12 1.20 1.20 11 20 20

4490 B5/B12 RRH 20.9 18.5 10.2 2.68 1.47 1.13 2.05 1.20 1.20 20 11 11
4490 B5/B12 RRH (Side) 20.9 10.2 18.5 1.47 2.68 2.05 1.13 1.20 1.20 11 20 20

RRUS-32 B30 RRH 30.6 15.5 10.4 3.29 2.20 1.98 2.95 1.20 1.22 24 16 16
RRUS-32 B30 RRH (Side) 30.6 10.4 15.5 2.20 3.29 2.95 1.98 1.22 1.20 16 24 24

WIND LOADS AT 30 MPH:

TPA65R-BU6DV2 Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 12 12

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.97 1.94 3.43 1.20 1.24 9 5 5

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 6

OPA65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 12 12

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 4 3 3
B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 4 4

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 0.84 1.15 2.54 1.20 1.20 5 2 2
4890 B25/B66 RRH (Side) 17.5 6.9 15.2 0.84 1.85 2.54 1.15 1.20 1.20 2 5 5

4490 B5/B12 RRH 17.5 15.1 6.8 1.84 0.83 1.16 2.57 1.20 1.20 5 2 2
4490 B5/B12 RRH (Side) 17.5 6.8 15.1 0.83 1.84 2.57 1.16 1.20 1.20 2 5 5

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 6 4 4
RRUS-32 B30 RRH (Side) 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 4 6 6



Date:                     1/15/2024
Project Name:   WEST HARTFORD SBC CO
Project No.:       CT1076 

Designed By:      KM          Checked By:  MSC       
WIND LOADS

Angle = 120 (deg)   Ice Thickness = 1.69 in. Equivalent Angle = 300 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area
(normal)

Flat Area
(side)

Aspect
Ratio

(normal)

Aspect
Ratio
(side)

Ca
(normal)

Ca
(side)

Force (lbs)
(normal)

Force (lbs)
(side)

Force (lbs)
(angle)

TPA65R-BU6DV2 Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 447 197 260

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.97 1.94 3.43 1.20 1.24 147 86 101

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 143 96 108

OPA65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 447 197 260

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 71 44 51
B14 4478 RRH (Side) 18.1 10.1 13.4 1.26 1.68 1.80 1.35 1.20 1.20 53 71 67

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 0.84 1.15 2.54 1.20 1.20 78 35 46
4890 B25/B66 RRH (Side) 17.5 11.4 15.2 1.39 1.85 1.54 1.15 1.20 1.20 58 78 73

4490 B5/B12 RRH 17.5 15.1 6.8 1.84 0.83 1.16 2.57 1.20 1.20 77 35 46
4490 B5/B12 RRH (Side) 17.5 11.3 15.1 1.38 1.84 1.55 1.16 1.20 1.20 58 77 73

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 96 59 68
RRUS-32 B30 RRH (Side) 27.2 9.1 12.1 1.71 2.29 3.00 2.25 1.22 1.20 74 96 91

WIND LOADS WITH ICE:

TPA65R-BU6DV2 Antenna 74.6 24.1 11.1 12.47 5.74 3.10 6.73 1.23 1.39 93 49 60

AIR6419 Antenna 34.6 19.5 12.5 4.68 3.00 1.78 2.77 1.20 1.21 34 22 25

AIR6449 Antenna 34.0 19.3 14.0 4.55 3.30 1.76 2.43 1.20 1.20 33 24 26

OPA65R-BU6DA Antenna 74.6 24.1 11.1 12.47 5.74 3.10 6.73 1.23 1.39 93 49 60

B14 4478 RRH 21.5 16.8 11.7 2.50 1.74 1.28 1.84 1.20 1.20 18 13 14
B14 4478 RRH (Side) 21.5 12.6 16.8 1.88 2.50 1.71 1.28 1.20 1.20 14 18 17

4890 B25/B66 RRH 20.9 18.6 10.3 2.69 1.49 1.12 2.03 1.20 1.20 20 11 13
4890 B25/B66 RRH (Side) 20.9 13.9 18.6 2.02 2.69 1.50 1.12 1.20 1.20 15 20 18

4490 B5/B12 RRH 20.9 18.5 10.2 2.68 1.47 1.13 2.05 1.20 1.20 20 11 13
4490 B5/B12 RRH (Side) 20.9 13.9 18.5 2.01 2.68 1.51 1.13 1.20 1.20 15 20 18

RRUS-32 B30 RRH 30.6 15.5 10.4 3.29 2.20 1.98 2.95 1.20 1.22 24 16 18
RRUS-32 B30 RRH (Side) 30.6 11.6 15.5 2.46 3.29 2.63 1.98 1.21 1.20 18 24 23

WIND LOADS AT 30 MPH:

TPA65R-BU6DV2 Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 12 16

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.97 1.94 3.43 1.20 1.24 9 5 6

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 7

OPA65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 12 16

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 4 3 3
B14 4478 RRH (Side) 18.1 10.1 13.4 1.26 1.68 1.80 1.35 1.20 1.20 3 4 4

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 0.84 1.15 2.54 1.20 1.20 5 2 3
4890 B25/B66 RRH (Side) 17.5 11.4 15.2 1.39 1.85 1.54 1.15 1.20 1.20 4 5 5

4490 B5/B12 RRH 17.5 15.1 6.8 1.84 0.83 1.16 2.57 1.20 1.20 5 2 3
4490 B5/B12 RRH (Side) 17.5 11.3 15.1 1.38 1.84 1.55 1.16 1.20 1.20 4 5 5

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 6 4 4
RRUS-32 B30 RRH (Side) 27.2 9.1 12.1 1.71 2.29 3.00 2.25 1.22 1.20 5 6 6



Date:                     1/15/2024
Project Name:   WEST HARTFORD SBC CO
Project No.:       CT1076 

Designed By:      KM          Checked By:  MSC       
WIND LOADS

Angle = 150 (deg)   Ice Thickness = 1.69 in. Equivalent Angle = 330 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area
(normal)

Flat Area
(side)

Aspect
Ratio

(normal)

Aspect
Ratio
(side)

Ca
(normal)

Ca
(side)

Force (lbs)
(normal)

Force (lbs)
(side)

Force (lbs)
(angle)

TPA65R-BU6DV2 Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 447 197 384

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.97 1.94 3.43 1.20 1.24 147 86 132

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 143 96 131

OPA65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 447 197 384

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 71 44 64
B14 4478 RRH (Side) 18.1 6.7 13.4 0.84 1.68 2.70 1.35 1.21 1.20 36 71 45

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 0.84 1.15 2.54 1.20 1.20 78 35 67
4890 B25/B66 RRH (Side) 17.5 7.6 15.2 0.92 1.85 2.30 1.15 1.20 1.20 39 78 49

4490 B5/B12 RRH 17.5 15.1 6.8 1.84 0.83 1.16 2.57 1.20 1.20 77 35 67
4490 B5/B12 RRH (Side) 17.5 7.6 15.1 0.92 1.84 2.32 1.16 1.20 1.20 39 77 48

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 96 59 87
RRUS-32 B30 RRH (Side) 27.2 6.1 12.1 1.14 2.29 4.50 2.25 1.29 1.20 52 96 63

WIND LOADS WITH ICE:

TPA65R-BU6DV2 Antenna 74.6 24.1 11.1 12.47 5.74 3.10 6.73 1.23 1.39 93 49 82

AIR6419 Antenna 34.6 19.5 12.5 4.68 3.00 1.78 2.77 1.20 1.21 34 22 31

AIR6449 Antenna 34.0 19.3 14.0 4.55 3.30 1.76 2.43 1.20 1.20 33 24 31

OPA65R-BU6DA Antenna 74.6 24.1 11.1 12.47 5.74 3.10 6.73 1.23 1.39 93 49 82

B14 4478 RRH 21.5 16.8 11.7 2.50 1.74 1.28 1.84 1.20 1.20 18 13 17
B14 4478 RRH (Side) 21.5 8.4 16.8 1.25 2.50 2.56 1.28 1.20 1.20 9 18 11

4890 B25/B66 RRH 20.9 18.6 10.3 2.69 1.49 1.12 2.03 1.20 1.20 20 11 18
4890 B25/B66 RRH (Side) 20.9 9.3 18.6 1.35 2.69 2.25 1.12 1.20 1.20 10 20 12

4490 B5/B12 RRH 20.9 18.5 10.2 2.68 1.47 1.13 2.05 1.20 1.20 20 11 17
4490 B5/B12 RRH (Side) 20.9 9.2 18.5 1.34 2.68 2.26 1.13 1.20 1.20 10 20 12

RRUS-32 B30 RRH 30.6 15.5 10.4 3.29 2.20 1.98 2.95 1.20 1.22 24 16 22
RRUS-32 B30 RRH (Side) 30.6 7.7 15.5 1.64 3.29 3.95 1.98 1.26 1.20 13 24 16

WIND LOADS AT 30 MPH:

TPA65R-BU6DV2 Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 12 24

AIR6419 Antenna 31.2 16.1 9.1 3.49 1.97 1.94 3.43 1.20 1.24 9 5 8

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 9 6 8

OPA65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 12 24

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 4 3 4
B14 4478 RRH (Side) 18.1 6.7 13.4 0.84 1.68 2.70 1.35 1.21 1.20 2 4 3

4890 B25/B66 RRH 17.5 15.2 6.9 1.85 0.84 1.15 2.54 1.20 1.20 5 2 4
4890 B25/B66 RRH (Side) 17.5 7.6 15.2 0.92 1.85 2.30 1.15 1.20 1.20 2 5 3

4490 B5/B12 RRH 17.5 15.1 6.8 1.84 0.83 1.16 2.57 1.20 1.20 5 2 4
4490 B5/B12 RRH (Side) 17.5 7.6 15.1 0.92 1.84 2.32 1.16 1.20 1.20 2 5 3

RRUS-32 B30 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 6 4 5
RRUS-32 B30 RRH (Side) 27.2 6.1 12.1 1.14 2.29 4.50 2.25 1.29 1.20 3 6 4



Date: 1/15/2024
Project Name:   WEST HARTFORD SBC CO
Project No.:       CT1076 
Designed By:      KM          Checked By:  MSC       

ICE WEIGHT CALCULATIONS

Thickness of ice: 1.69 in.
Density of ice: 56 pcf

TPA65R-BU6DV2 Antenna AIR6419 Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 71.2 Height (in): 31.2
Width (in): 20.7 Width (in): 16.1
Depth (in): 7.7 Depth (in): 9.1
Total weight of ice on object: 291 lbs Total weight of ice on object: 108 lbs 
Weight of object: 69.0 lbs Weight of object: 66.0 lbs
Combined weight of ice and object: 360 lbs Combined weight of ice and object: 174 lbs

AIR6449 Antenna OPA65R-BU6DA Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 30.6 Height (in): 71.2
Width (in): 15.9 Width (in): 20.7
Depth (in): 10.6 Depth (in): 7.7
Total weight of ice on object: 110 lbs Total weight of ice on object: 291 lbs 
Weight of object: 84.0 lbs Weight of object: 64.0 lbs
Combined weight of ice and object: 194 lbs Combined weight of ice and object: 355 lbs

B14 4478 RRH 4890 B25/B66 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 18.1 Height (in): 17.5
Width (in): 13.4 Width (in): 15.2
Depth (in): 8.3 Depth (in): 6.9
Total weight of ice on object: 54 lbs Total weight of ice on object: 55 lbs 
Weight of object: 60.0 lbs Weight of object: 68.0 lbs
Combined weight of ice and object: 114 lbs Combined weight of ice and object: 123 lbs

4490 B5/B12 RRH RRUS-32 B30 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 17.5 Height (in): 27.2
Width (in): 15.1 Width (in): 12.1
Depth (in): 6.8 Depth (in): 7.0
Total weight of ice on object: 55 lbs Total weight of ice on object: 73 lbs 
Weight of object: 68.0 lbs Weight of object: 60.0 lbs
Combined weight of ice and object: 123 lbs Combined weight of ice and object: 133 lbs

DC6 Surge Arrestor
Weight of ice based on total radial SF area:
Depth (in): 31.4 PL 6x3/8
Diameter(in): 10.2 Weight of ice based on total radial SF area:
Total weight of ice on object: 64 lbs Height (in): 6
Weight of object: 29 lbs Width (in): 0.375
Combined weight of ice and object: 93 lbs Per foot weight of ice on object: 16 plf

HSS 4x4 L 2-1/2x2-1/2 Angles
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 4 Height (in): 2.5
Width (in): 4 Width (in): 2.5
Per foot weight of ice on object: 15 plf Per foot weight of ice on object: 11 plf

L 2x2 Angles
Weight of ice based on total radial SF area: 3" Pipe
Height (in): 2 Per foot weight of ice:
Width (in): 2 diameter (in): 3.5
Per foot weight of ice on object: 9 plf Per foot weight of ice on object: 11 plf

2-1/2" Pipe 2" Pipe
Per foot weight of ice: Per foot weight of ice:
diameter (in): 2.88 diameter (in): 2.38
Per foot weight of ice on object: 9 plf Per foot weight of ice on object: 8 plf



                                                                                                     

Mount Calculations
(Proposed Conditions)



Current Date: 1/15/2024 2:59 PM
Units system: English



Current Date: 1/15/2024 2:59 PM
Units system: English



Current Date: 1/15/2024 3:00 PM
Units system: English



Current Date: 1/15/2024 3:00 PM
Units system: English



Current Date: 1/15/2024 3:00 PM
Units system: English

Load data
_______________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
_______________________________________________________________________________________________________________________________

Condition Description Comb. Category

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No DL
W0 Wind Load 0/60/120 deg No WIND
W30 Wind Load 30/90/150 deg No WIND
Di Ice Load No LL
Wi0 Ice Wind Load 0/60/120 deg No WIND
Wi30 Ice Wind Load 30/90/150 deg No WIND
WL0 WL 30 mph 0/60/120 deg No WIND
WL30 WL 30 mph 30/90/150 deg No WIND
LL1 250 lb Live Load Center of Mount No LL
LL2 250 lb Live Load End of Mount No LL
LLa1 500 lb Live Load on Antenna 1 No LL
LLa2 500 lb Live Load on Antenna 2 No LL
LLa3 500 lb Live Load on Antenna 3 No LL
LLa4 500 lb Live Load on Antenna 4 No LL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
_______________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL 4 y -0.01 -0.01 0.00 No 3.90 No

5 y -0.01 -0.01 0.00 No 3.90 No
6 y -0.01 -0.01 0.00 No 3.90 No
7 y -0.01 0.00 0.00 No 0.00 No
8 y -0.01 0.00 0.00 No 0.00 No
9 y -0.01 0.00 0.00 No 0.00 No
13 y -0.01 0.00 0.00 No 0.00 No
14 y -0.01 0.00 0.00 No 0.00 No
15 y -0.01 0.00 0.00 No 0.00 No
16 y -0.01 0.00 0.00 No 0.00 No
17 y -0.01 0.00 0.00 No 0.00 No
18 y -0.01 0.00 0.00 No 0.00 No

W0 2 z -0.012 -0.012 0.00 No 100.00 Yes
3 z -0.012 -0.012 0.00 No 100.00 Yes
4 z -0.012 -0.012 0.00 No 100.00 Yes
6 z -0.012 -0.012 0.00 No 100.00 Yes
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7 z -0.015 -0.015 0.00 No 100.00 Yes
8 z -0.015 -0.015 0.00 No 100.00 Yes
9 z -0.015 -0.015 0.00 No 100.00 Yes
10 z -0.002 -0.002 0.00 No 100.00 Yes
11 z -0.002 -0.002 0.00 No 100.00 Yes
12 z -0.002 -0.002 0.00 No 100.00 Yes
35 z -0.012 -0.012 0.00 No 100.00 Yes
39 z -0.01 -0.01 0.00 No 100.00 Yes
40 z -0.01 -0.01 0.00 No 100.00 Yes
41 z -0.015 -0.015 0.00 No 100.00 Yes
42 z -0.01 -0.01 0.00 No 100.00 Yes
43 z -0.015 -0.015 0.00 No 100.00 Yes
44 z -0.01 -0.01 0.00 No 100.00 Yes
45 z -0.015 -0.015 0.00 No 100.00 Yes
60 z -0.01 -0.01 0.00 No 100.00 Yes
72 z -0.01 -0.01 0.00 No 100.00 Yes
74 z -0.01 -0.01 0.00 No 100.00 Yes
75 z -0.01 -0.01 0.00 No 100.00 Yes
76 z -0.01 -0.01 0.00 No 100.00 Yes
77 z -0.01 -0.01 0.00 No 100.00 Yes
78 z -0.01 -0.01 0.00 No 100.00 Yes
79 z -0.01 -0.01 0.00 No 100.00 Yes
81 z -0.008 -0.008 0.00 No 100.00 Yes
85 z -0.008 -0.008 0.00 No 100.00 Yes
87 z -0.008 -0.008 0.00 No 100.00 Yes
90 z -0.008 -0.008 0.00 No 100.00 Yes
94 z -0.015 -0.015 0.00 No 100.00 Yes
95 z -0.015 -0.015 0.00 No 100.00 Yes
96 z -0.008 -0.008 0.00 No 100.00 Yes
97 z -0.015 -0.015 0.00 No 100.00 Yes
98 z -0.015 -0.015 0.00 No 100.00 Yes
99 z -0.008 -0.008 0.00 No 100.00 Yes
110 z -0.01 -0.01 0.00 No 100.00 Yes
113 z -0.01 -0.01 0.00 No 100.00 Yes
116 z -0.01 -0.01 0.00 No 100.00 Yes
119 z -0.01 -0.01 0.00 No 100.00 Yes
122 z -0.01 -0.01 0.00 No 100.00 Yes
125 z -0.01 -0.01 0.00 No 100.00 Yes

W30 2 x -0.012 -0.012 0.00 No 100.00 Yes
3 x -0.012 -0.012 0.00 No 100.00 Yes
4 x -0.012 -0.012 0.00 No 100.00 Yes
5 x -0.012 -0.012 0.00 No 100.00 Yes
6 x -0.012 -0.012 0.00 No 100.00 Yes
7 x -0.015 -0.015 0.00 No 100.00 Yes
9 x -0.015 -0.015 0.00 No 100.00 Yes
10 x -0.002 -0.002 0.00 No 100.00 Yes
12 x -0.002 -0.002 0.00 No 100.00 Yes
36 x -0.01 -0.01 0.00 No 100.00 Yes
37 x -0.01 -0.01 0.00 No 100.00 Yes
38 x -0.01 -0.01 0.00 No 100.00 Yes
39 x -0.01 -0.01 0.00 No 100.00 Yes
40 x -0.01 -0.01 0.00 No 100.00 Yes
41 x -0.015 -0.015 0.00 No 100.00 Yes
42 x -0.01 -0.01 0.00 No 100.00 Yes
44 x -0.01 -0.01 0.00 No 100.00 Yes
45 x -0.015 -0.015 0.00 No 100.00 Yes
60 x -0.01 -0.01 0.00 No 100.00 Yes
72 x -0.01 -0.01 0.00 No 100.00 Yes
74 x -0.01 -0.01 0.00 No 100.00 Yes
75 x -0.01 -0.01 0.00 No 100.00 Yes
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76 x -0.01 -0.01 0.00 No 100.00 Yes
77 x -0.01 -0.01 0.00 No 100.00 Yes
78 x -0.01 -0.01 0.00 No 100.00 Yes
79 x -0.01 -0.01 0.00 No 100.00 Yes
81 x -0.008 -0.008 0.00 No 100.00 Yes
85 x -0.008 -0.008 0.00 No 100.00 Yes
87 x -0.008 -0.008 0.00 No 100.00 Yes
88 x -0.015 -0.015 0.00 No 100.00 Yes
89 x -0.015 -0.015 0.00 No 100.00 Yes
90 x -0.008 -0.008 0.00 No 100.00 Yes
94 x -0.015 -0.015 0.00 No 100.00 Yes
95 x -0.015 -0.015 0.00 No 100.00 Yes
96 x -0.008 -0.008 0.00 No 100.00 Yes
97 x -0.015 -0.015 0.00 No 100.00 Yes
98 x -0.015 -0.015 0.00 No 100.00 Yes
99 x -0.008 -0.008 0.00 No 100.00 Yes
119 x -0.01 -0.01 0.00 No 100.00 Yes
122 x -0.01 -0.01 0.00 No 100.00 Yes
125 x -0.01 -0.01 0.00 No 100.00 Yes

Di 2 y -0.011 -0.011 0.00 No 100.00 Yes
3 y -0.011 -0.011 0.00 No 100.00 Yes
4 y -0.011 -0.011 0.00 No 100.00 Yes
5 y -0.011 -0.011 0.00 No 100.00 Yes
6 y -0.011 -0.011 0.00 No 100.00 Yes
7 y -0.015 -0.015 0.00 No 100.00 Yes
8 y -0.015 -0.015 0.00 No 100.00 Yes
9 y -0.015 -0.015 0.00 No 100.00 Yes
10 y -0.016 -0.016 0.00 No 100.00 Yes
11 y -0.016 -0.016 0.00 No 100.00 Yes
12 y -0.016 -0.016 0.00 No 100.00 Yes
13 y -0.009 -0.009 0.00 No 100.00 Yes
14 y -0.009 -0.009 0.00 No 100.00 Yes
15 y -0.009 -0.009 0.00 No 100.00 Yes
16 y -0.009 -0.009 0.00 No 100.00 Yes
17 y -0.009 -0.009 0.00 No 100.00 Yes
18 y -0.009 -0.009 0.00 No 100.00 Yes
35 y -0.011 -0.011 0.00 No 100.00 Yes
36 y -0.009 -0.009 0.00 No 100.00 Yes
37 y -0.009 -0.009 0.00 No 100.00 Yes
38 y -0.009 -0.009 0.00 No 100.00 Yes
39 y -0.009 -0.009 0.00 No 100.00 Yes
40 y -0.009 -0.009 0.00 No 100.00 Yes
41 y -0.011 -0.011 0.00 No 100.00 Yes
42 y -0.009 -0.009 0.00 No 100.00 Yes
43 y -0.011 -0.011 0.00 No 100.00 Yes
44 y -0.009 -0.009 0.00 No 100.00 Yes
45 y -0.011 -0.011 0.00 No 100.00 Yes
60 y -0.009 -0.009 0.00 No 100.00 Yes
72 y -0.009 -0.009 0.00 No 100.00 Yes
74 y -0.009 -0.009 0.00 No 100.00 Yes
75 y -0.009 -0.009 0.00 No 100.00 Yes
76 y -0.009 -0.009 0.00 No 100.00 Yes
77 y -0.009 -0.009 0.00 No 100.00 Yes
78 y -0.009 -0.009 0.00 No 100.00 Yes
79 y -0.009 -0.009 0.00 No 100.00 Yes
81 y -0.008 -0.008 0.00 No 100.00 Yes
85 y -0.008 -0.008 0.00 No 100.00 Yes
87 y -0.008 -0.008 0.00 No 100.00 Yes
88 y -0.015 -0.015 0.00 No 100.00 Yes
89 y -0.015 -0.015 0.00 No 100.00 Yes
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90 y -0.008 -0.008 0.00 No 100.00 Yes
94 y -0.015 -0.015 0.00 No 100.00 Yes
95 y -0.015 -0.015 0.00 No 100.00 Yes
96 y -0.008 -0.008 0.00 No 100.00 Yes
97 y -0.015 -0.015 0.00 No 100.00 Yes
98 y -0.015 -0.015 0.00 No 100.00 Yes
99 y -0.008 -0.008 0.00 No 100.00 Yes
110 y -0.009 -0.009 0.00 No 100.00 Yes
113 y -0.009 -0.009 0.00 No 100.00 Yes
116 y -0.009 -0.009 0.00 No 100.00 Yes
119 y -0.009 -0.009 0.00 No 100.00 Yes
122 y -0.009 -0.009 0.00 No 100.00 Yes
125 y -0.009 -0.009 0.00 No 100.00 Yes

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

Concentrated forces on members
_______________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL 36 y -0.032 0.50 No

y -0.032 5.50 No
37 y -0.033 0.50 No

y -0.033 2.50 No
y -0.042 4.50 No
y -0.042 6.50 No

38 y -0.035 0.50 No
y -0.035 5.50 No

81 y -0.029 2.00 No
85 y -0.029 2.00 No
87 y -0.029 2.00 No
90 y -0.06 2.00 No

y -0.068 2.00 No
y -0.068 4.50 No
y -0.06 4.50 No

96 y -0.06 2.00 No
y -0.068 2.00 No
y -0.068 4.50 No
y -0.06 4.50 No

99 y -0.06 2.00 No
y -0.068 2.00 No
y -0.068 4.50 No
y -0.06 4.50 No

110 y -0.033 0.50 No
y -0.033 2.50 No
y -0.042 4.50 No
y -0.042 6.50 No

113 y -0.032 0.50 No
y -0.032 5.50 No

116 y -0.035 0.50 No
y -0.035 5.50 No

119 y -0.033 0.50 No
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y -0.033 2.50 No
y -0.042 4.50 No
y -0.042 6.50 No

122 y -0.032 0.50 No
y -0.032 5.50 No

125 y -0.035 0.50 No
y -0.035 5.50 No

W0 36 z -0.224 0.50 No
z -0.224 5.50 No

37 z -0.074 0.50 No
z -0.074 2.50 No
z -0.072 4.50 No
z -0.072 6.50 No

38 z -0.224 0.50 No
z -0.224 5.50 No

81 z -0.055 2.00 No
85 z -0.055 2.00 No
87 z -0.055 2.00 No
90 z -0.044 2.00 No

z -0.035 2.00 No
z -0.035 4.50 No
z -0.059 4.50 No

96 z -0.073 2.00 No
z -0.091 4.50 No

99 z -0.073 2.00 No
z -0.091 4.50 No

110 z -0.051 0.50 No
z -0.051 2.50 No
z -0.054 4.50 No
z -0.054 6.50 No

113 z -0.13 0.50 No
z -0.13 5.50 No

116 z -0.13 0.50 No
z -0.13 5.50 No

119 z -0.051 0.50 No
z -0.051 2.50 No
z -0.054 4.50 No
z -0.054 6.50 No

122 z -0.13 0.50 No
z -0.13 5.50 No

125 z -0.13 0.50 No
z -0.13 5.50 No

W30 36 x -0.099 0.50 No
x -0.099 5.50 No

37 x -0.043 0.50 No
x -0.043 2.50 No
x -0.048 4.50 No
x -0.048 6.50 No

38 x -0.099 0.50 No
x -0.099 5.50 No

81 x -0.055 2.00 No
85 x -0.055 2.00 No
87 x -0.055 2.00 No
90 x -0.078 2.00 No

x -0.096 4.50 No
96 x -0.049 2.00 No

x -0.063 4.50 No
99 x -0.049 2.00 No

x -0.063 4.50 No
110 x -0.066 0.50 No
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x -0.066 2.50 No
x -0.066 4.50 No
x -0.066 6.50 No

113 x -0.192 0.50 No
x -0.192 5.50 No

116 x -0.192 0.50 No
x -0.192 5.50 No

119 x -0.066 0.50 No
x -0.066 2.50 No
x -0.066 4.50 No
x -0.066 6.50 No

122 x -0.192 0.50 No
x -0.192 5.50 No

125 x -0.192 0.50 No
x -0.192 5.50 No

Di 36 y -0.146 0.50 No
y -0.146 5.50 No

37 y -0.054 0.50 No
y -0.054 2.50 No
y -0.055 4.50 No
y -0.055 6.50 No

38 y -0.146 0.50 No
y -0.146 5.50 No

81 y -0.064 2.00 No
85 y -0.064 2.00 No
87 y -0.064 2.00 No
90 y -0.054 2.00 No

y -0.055 2.00 No
y -0.055 4.50 No
y -0.073 4.50 No

96 y -0.054 2.00 No
y -0.055 2.00 No
y -0.055 4.50 No
y -0.073 4.50 No

99 y -0.054 2.00 No
y -0.055 2.00 No
y -0.055 4.50 No
y -0.073 4.50 No

110 y -0.054 0.50 No
y -0.054 2.50 No
y -0.055 4.50 No
y -0.055 6.50 No

113 y -0.146 0.50 No
y -0.146 5.50 No

116 y -0.146 0.50 No
y -0.146 5.50 No

119 y -0.054 0.50 No
y -0.054 2.50 No
y -0.055 4.50 No
y -0.055 6.50 No

122 y -0.146 0.50 No
y -0.146 5.50 No

125 y -0.146 0.50 No
y -0.146 5.50 No

Wi0 36 z -0.047 0.50 No
z -0.047 5.50 No

37 z -0.017 0.50 No
z -0.017 2.50 No
z -0.017 4.50 No
z -0.017 6.50 No
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38 z -0.047 0.50 No
z -0.047 5.50 No

81 z -0.014 2.00 No
85 z -0.014 2.00 No
87 z -0.014 2.00 No
90 z -0.013 2.00 No

z -0.011 2.00 No
z -0.011 4.50 No
z -0.017 4.50 No

96 z -0.018 2.00 No
z -0.023 4.50 No

99 z -0.018 2.00 No
z -0.023 4.50 No

110 z -0.013 0.50 No
z -0.013 2.50 No
z -0.013 4.50 No
z -0.013 6.50 No

113 z -0.03 0.50 No
z -0.03 5.50 No

116 z -0.03 0.50 No
z -0.03 5.50 No

119 z -0.013 0.50 No
z -0.013 2.50 No
z -0.013 4.50 No
z -0.013 6.50 No

122 z -0.03 0.50 No
z -0.03 5.50 No

125 z -0.03 0.50 No
z -0.03 5.50 No

Wi30 36 x -0.025 0.50 No
x -0.025 5.50 No

37 x -0.011 0.50 No
x -0.011 2.50 No
x -0.012 4.50 No
x -0.012 6.50 No

38 x -0.025 0.50 No
x -0.025 5.50 No

81 x -0.014 2.00 No
85 x -0.014 2.00 No
87 x -0.014 2.00 No
90 x -0.02 2.00 No

x -0.024 4.50 No
96 x -0.012 2.00 No

x -0.016 4.50 No
99 x -0.012 2.00 No

x -0.016 4.50 No
110 x -0.016 0.50 No

x -0.016 2.50 No
x -0.016 4.50 No
x -0.016 6.50 No

113 x -0.041 0.50 No
x -0.041 5.50 No

116 x -0.041 0.50 No
x -0.041 5.50 No

119 x -0.016 0.50 No
x -0.016 2.50 No
x -0.016 4.50 No
x -0.016 6.50 No

122 x -0.041 0.50 No
x -0.041 5.50 No
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125 x -0.041 0.50 No
x -0.041 5.50 No

WL0 36 z -0.014 0.50 No
z -0.014 5.50 No

37 z -0.005 0.50 No
z -0.005 2.50 No
z -0.005 4.50 No
z -0.005 6.50 No

38 z -0.014 0.50 No
z -0.014 5.50 No

81 z -0.003 2.00 No
85 z -0.003 2.00 No
87 z -0.003 2.00 No
90 z -0.003 2.00 No

z -0.002 2.00 No
z -0.002 4.50 No
z -0.004 4.50 No

96 z -0.005 2.00 No
z -0.006 4.50 No

99 z -0.005 2.00 No
z -0.006 4.50 No

110 z -0.003 0.50 No
z -0.003 2.50 No
z -0.004 4.50 No
z -0.004 6.50 No

113 z -0.008 0.50 No
z -0.008 5.50 No

116 z -0.008 0.50 No
z -0.008 5.50 No

119 z -0.003 0.50 No
z -0.003 2.50 No
z -0.004 4.50 No
z -0.004 6.50 No

122 z -0.008 0.50 No
z -0.008 5.50 No

125 z -0.008 0.50 No
z -0.008 5.50 No

WL30 36 x -0.006 0.50 No
x -0.006 5.50 No

37 x -0.003 0.50 No
x -0.003 2.50 No
x -0.003 4.50 No
x -0.003 6.50 No

38 x -0.006 0.50 No
x -0.006 5.50 No

81 x -0.003 2.00 No
85 x -0.003 2.00 No
87 x -0.003 2.00 No
90 x -0.005 2.00 No

x -0.006 4.50 No
96 x -0.003 2.00 No

x -0.004 4.50 No
99 x -0.003 2.00 No

x -0.004 4.50 No
110 x -0.004 0.50 No

x -0.004 2.50 No
x -0.004 4.50 No
x -0.004 6.50 No

113 x -0.012 0.50 No
x -0.012 5.50 No
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116 x -0.012 0.50 No
x -0.012 5.50 No

119 x -0.004 0.50 No
x -0.004 2.50 No
x -0.004 4.50 No
x -0.004 6.50 No

122 x -0.012 0.50 No
x -0.012 5.50 No

125 x -0.012 0.50 No
x -0.012 5.50 No

LL1 35 y -0.25 50.00 Yes
LL2 35 y -0.25 0.00 Yes
LLa1 39 y -0.50 50.00 Yes
LLa2 38 y -0.50 50.00 Yes
LLa3 37 y -0.50 50.00 Yes
LLa4 36 y -0.50 50.00 Yes
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
_______________________________________________________________________________________________________________________________

                                Self weight multiplier                        
Condition Description Comb. MultX MultY MultZ

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No 0.00 -1.00 0.00
W0 Wind Load 0/60/120 deg No 0.00 0.00 0.00
W30 Wind Load 30/90/150 deg No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
Wi0 Ice Wind Load 0/60/120 deg No 0.00 0.00 0.00
Wi30 Ice Wind Load 30/90/150 deg No 0.00 0.00 0.00
WL0 WL 30 mph 0/60/120 deg No 0.00 0.00 0.00
WL30 WL 30 mph 30/90/150 deg No 0.00 0.00 0.00
LL1 250 lb Live Load Center of Mount No 0.00 0.00 0.00
LL2 250 lb Live Load End of Mount No 0.00 0.00 0.00
LLa1 500 lb Live Load on Antenna 1 No 0.00 0.00 0.00
LLa2 500 lb Live Load on Antenna 2 No 0.00 0.00 0.00
LLa3 500 lb Live Load on Antenna 3 No 0.00 0.00 0.00
LLa4 500 lb Live Load on Antenna 4 No 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 1/15/2024 3:00 PM
Units system: English

Steel Code Check
_______________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2DL+1.6W0
LC2=1.2DL+1.6W30
LC3=1.2DL-1.6W0
LC4=1.2DL-1.6W30
LC5=0.9DL+1.6W0
LC6=0.9DL+1.6W30
LC7=0.9DL-1.6W0
LC8=0.9DL-1.6W30
LC9=1.2DL+Di+Wi0
LC10=1.2DL+Di+Wi30
LC11=1.2DL+Di-Wi0
LC12=1.2DL+Di-Wi30
LC13=1.2DL
LC14=0.9DL
LC15=1.2DL+1.6LL1
LC16=1.2DL+1.6LL2
LC17=1.2DL+WL0+LLa1
LC18=1.2DL+WL30+LLa1
LC19=1.2DL-WL0+LLa1
LC20=1.2DL-WL30+LLa1
LC21=1.2DL+WL0+LLa2
LC22=1.2DL+WL30+LLa2
LC23=1.2DL-WL0+LLa2
LC24=1.2DL-WL30+LLa2
LC25=1.2DL+WL0+LLa3
LC26=1.2DL+WL30+LLa3
LC27=1.2DL-WL0+LLa3
LC28=1.2DL-WL30+LLa3
LC29=1.2DL+WL0+LLa4
LC30=1.2DL+WL30+LLa4
LC31=1.2DL-WL0+LLa4
LC32=1.2DL-WL30+LLa4

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

HSS_SQR 4X4X1_4 7 LC2 at 48.44% 0.15 OK
8 LC1 at 50.00% 0.16 OK
9 LC4 at 50.00% 0.15 OK

-------------------------------------------------------------------------------------------------------------------
HSS_SQR 4X4X3_16 88 LC3 at 100.00% 0.02 OK

89 LC1 at 100.00% 0.02 OK
94 LC4 at 100.00% 0.02 OK
95 LC2 at 100.00% 0.02 OK
97 LC2 at 100.00% 0.02 OK
98 LC4 at 100.00% 0.02 OK

-------------------------------------------------------------------------------------------------------------------
L 2-1_2X2-1_2X3_16 41 LC4 at 62.50% 0.01 OK

43 LC5 at 50.00% 0.02 OK
45 LC2 at 50.00% 0.01 OK

-------------------------------------------------------------------------------------------------------------------
L 2X2X1_4 13 LC2 at 100.00% 0.18 OK

14 LC1 at 100.00% 0.20 OK
15 LC4 at 100.00% 0.20 OK
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16 LC2 at 0.00% 0.20 OK
17 LC1 at 0.00% 0.21 OK
18 LC3 at 0.00% 0.19 OK

-------------------------------------------------------------------------------------------------------------------
PIPE 2-1_2x0.203 36 LC3 at 20.83% 0.26 OK

37 LC2 at 91.67% 0.14 OK
38 LC3 at 20.83% 0.23 OK
39 LC3 at 91.67% 0.15 OK
40 LC1 at 77.68% 0.59 OK
42 LC3 at 77.68% 0.53 OK
44 LC2 at 77.68% 0.60 OK
60 LC2 at 91.67% 0.29 OK
72 LC1 at 91.67% 0.22 OK
74 LC3 at 0.00% 0.26 OK
75 LC3 at 0.00% 0.27 OK
76 LC2 at 0.00% 0.20 OK
77 LC4 at 0.00% 0.20 OK
78 LC4 at 0.00% 0.23 OK
79 LC2 at 0.00% 0.25 OK
110 LC4 at 91.67% 0.25 OK
113 LC4 at 91.67% 0.27 OK
116 LC1 at 91.67% 0.18 OK
119 LC1 at 91.67% 0.23 OK
122 LC1 at 91.67% 0.27 OK
125 LC2 at 20.83% 0.24 OK

-------------------------------------------------------------------------------------------------------------------
PIPE 2x0.154 81 LC2 at 34.38% 0.06 OK

85 LC3 at 34.38% 0.08 OK
87 LC3 at 34.38% 0.08 OK
90 LC3 at 8.33% 0.15 OK
96 LC3 at 33.33% 0.13 OK
99 LC3 at 33.33% 0.13 OK

-------------------------------------------------------------------------------------------------------------------
PIPE 3x0.216 2 LC2 at 56.25% 0.21 OK

3 LC4 at 57.14% 0.23 OK
4 LC2 at 59.38% 0.31 OK
5 LC1 at 59.38% 0.32 OK
6 LC3 at 59.38% 0.33 OK
35 LC3 at 57.14% 0.22 OK

-------------------------------------------------------------------------------------------------------------------
PL 6x3/8 10 LC2 at 46.88% 0.21 OK

11 LC1 at 50.00% 0.23 OK
12 LC4 at 46.88% 0.20 OK

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 1/15/2024 3:00 PM
Units system: English

Geometry data
_______________________________________________________________________________________________________________________________
GLOSSARY

Cb22, Cb33 : Moment gradient coefficients
Cm22, Cm33 : Coefficients applied to bending term in interaction formula
d0 : Tapered member section depth at J end of member
DJX : Rigid end offset distance measured from J node in axis X
DJY : Rigid end offset distance measured from J node in axis Y
DJZ : Rigid end offset distance measured from J node in axis Z
DKX : Rigid end offset distance measured from K node in axis X
DKY : Rigid end offset distance measured from K node in axis Y
DKZ : Rigid end offset distance measured from K node in axis Z
dL : Tapered member section depth at K end of member
Ig factor : Inertia reduction factor (Effective Inertia/Gross Inertia) for reinforced concrete members
K22 : Effective length factor about axis 2
K33 : Effective length factor about axis 3
L22 : Member length for calculation of axial capacity
L33 : Member length for calculation of axial capacity
LB pos : Lateral unbraced length of the compression flange in the positive side of local axis 2
LB neg : Lateral unbraced length of the compression flange in the negative side of local axis 2
RX : Rotation about X
RY : Rotation about Y
RZ : Rotation about Z
TO : 1 = Tension only member     0 = Normal member
TX : Translation in X
TY : Translation in Y
TZ : Translation in Z

Nodes
_______________________________________________________________________________________________________________________________

Node X Y Z Rigid Floor
[ft] [ft] [ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 0.00 -4.00 0.00 0
3 0.596 -4.00 -8.7157 0
4 7.846 -4.00 3.8417 0
9 -7.846 -4.00 3.8417 0
10 -0.596 -4.00 -8.7157 0
12 7.25 -4.00 4.874 0
13 -7.25 -4.00 4.874 0
14 7.548 -4.00 4.3578 0
15 1.7716 -4.00 1.0228 0
18 -7.548 -4.00 4.3578 0
19 -1.7716 -4.00 1.0228 0
20 0.00 -4.00 -8.7157 0
21 0.00 -4.00 -2.0457 0
22 2.846 -4.00 -4.8186 0
23 5.596 -4.00 -0.0554 0
26 -2.846 -4.00 -4.8186 0
27 -5.596 -4.00 -0.0554 0
28 -2.75 -4.00 4.874 0
29 2.75 -4.00 4.874 0
30 5.3725 -4.00 0.3317 0
31 2.9735 -4.00 4.4869 0
34 -2.9735 -4.00 4.4869 0
35 -5.3725 -4.00 0.3317 0
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36 -2.399 -4.00 -4.8186 0
37 2.399 -4.00 -4.8186 0
86 6.00 -4.00 4.874 0
87 6.00 -4.00 5.074 0
90 4.50 -4.00 4.874 0
91 4.50 -4.00 5.074 0
94 -1.00 -4.00 4.874 0
95 -1.00 -4.00 5.074 0
98 -6.00 -4.00 4.874 0
99 -6.00 -4.00 5.074 0
100 6.00 5.25 5.074 0
101 4.50 5.00 5.074 0
102 -1.00 5.00 5.074 0
103 -6.00 5.00 5.074 0
104 6.00 -4.75 5.074 0
105 4.50 -4.75 5.074 0
106 -1.00 -4.75 5.074 0
107 -6.00 -4.75 5.074 0
108 -7.25 3.00 4.874 0
109 -7.846 3.00 3.8417 0
110 -0.596 3.00 -8.7157 0
111 0.596 3.00 -8.7157 0
112 7.25 3.00 4.874 0
113 7.846 3.00 3.8417 0
114 -1.7716 0.00 1.0228 0
115 0.00 0.00 -2.0457 0
116 1.7716 0.00 1.0228 0
117 -6.00 3.00 4.874 0
118 -6.00 3.00 5.074 0
119 -1.00 3.00 4.874 0
120 -1.00 3.00 5.074 0
121 4.50 3.00 4.874 0
122 4.50 3.00 5.074 0
123 6.00 3.00 4.874 0
124 6.00 3.00 5.074 0
143 -7.221 -4.00 2.7592 0
144 -7.3942 -4.00 2.6592 0
145 -7.3942 5.00 2.6592 0
146 -7.3942 -4.75 2.6592 0
147 -7.221 3.00 2.7592 0
148 -7.3942 3.00 2.6592 0
167 1.221 -4.00 -7.6332 0
168 1.3942 -4.00 -7.7332 0
169 1.3942 5.00 -7.7332 0
170 1.3942 -4.75 -7.7332 0
171 1.221 3.00 -7.6332 0
172 1.3942 3.00 -7.7332 0
173 6.221 3.00 1.0271 0
174 -4.00 3.00 4.874 0
175 -2.221 3.00 -5.9011 0
176 4.00 3.00 4.874 0
177 -6.221 3.00 1.0271 0
178 2.221 3.00 -5.9011 0
179 0.00 -4.00 -7.9746 0
180 6.9062 -4.00 3.9873 0
181 -6.9062 -4.00 3.9873 0
182 0.00 -4.00 -4.00 0
183 0.25 -4.00 -4.00 0
184 0.25 -5.00 -4.00 0
185 0.25 -2.00 -4.00 0
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190 -3.4641 -4.00 2.00 0
191 -3.5891 -4.00 1.7835 0
192 -3.5891 -5.00 1.7835 0
193 -3.5891 -2.00 1.7835 0
194 3.4641 -4.00 2.00 0
195 3.3391 -4.00 2.2165 0
196 3.3391 -5.00 2.2165 0
197 3.3391 -2.00 2.2165 0
198 0.00 2.00 2.0457 0
199 0.00 -3.00 2.0457 0
200 0.00 2.00 2.7123 0
201 0.00 -3.00 2.7123 0
203 0.00 -3.50 2.7123 0
204 0.00 2.50 2.7123 0
211 1.7716 2.00 -1.0228 0
212 1.7716 -3.00 -1.0228 0
213 2.349 2.00 -1.3562 0
214 2.349 -3.00 -1.3562 0
215 2.349 -3.50 -1.3562 0
216 2.349 2.50 -1.3562 0
217 -1.7716 2.00 -1.0228 0
218 -1.7716 -3.00 -1.0228 0
219 -2.349 2.00 -1.3562 0
220 -2.349 -3.00 -1.3562 0
221 -2.349 -3.50 -1.3562 0
222 -2.349 2.50 -1.3562 0
241 4.721 -4.00 -1.571 0
242 4.8942 -4.00 -1.671 0
243 4.8942 5.00 -1.671 0
244 4.8942 -4.75 -1.671 0
245 4.721 3.00 -1.571 0
246 4.8942 3.00 -1.671 0
247 7.221 -4.00 2.7592 0
248 7.3942 -4.00 2.6592 0
249 7.3942 5.00 2.6592 0
250 7.3942 -4.75 2.6592 0
251 7.221 3.00 2.7592 0
252 7.3942 3.00 2.6592 0
253 1.971 -4.00 -6.3341 0
254 2.1442 -4.00 -6.4341 0
255 2.1442 5.00 -6.4341 0
256 2.1442 -4.75 -6.4341 0
257 1.971 3.00 -6.3341 0
258 2.1442 3.00 -6.4341 0
259 -3.721 -4.00 -3.303 0
260 -3.8942 -4.00 -3.403 0
261 -3.8942 5.00 -3.403 0
262 -3.8942 -4.75 -3.403 0
263 -3.721 3.00 -3.303 0
264 -3.8942 3.00 -3.403 0
265 -1.221 -4.00 -7.6332 0
266 -1.3942 -4.00 -7.7332 0
267 -1.3942 5.00 -7.7332 0
268 -1.3942 -4.75 -7.7332 0
269 -1.221 3.00 -7.6332 0
270 -1.3942 3.00 -7.7332 0
271 -6.471 -4.00 1.4601 0
272 -6.6442 -4.00 1.3601 0
273 -6.6442 5.00 1.3601 0
274 -6.6442 -4.75 1.3601 0
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275 -6.471 3.00 1.4601 0
276 -6.6442 3.00 1.3601 0
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Restraints
_______________________________________________________________________________________________________________________________

Node TX TY TZ RX RY RZ

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
15 1 1 1 0 1 0
19 1 1 1 0 1 0
21 1 1 1 0 1 0
114 1 1 1 0 0 0
115 1 1 1 0 0 0
116 1 1 1 0 0 0
179 0 1 0 0 0 0
180 0 1 0 0 0 0
181 0 1 0 0 0 0
198 1 1 1 0 1 0
199 1 1 1 0 1 0
211 1 1 1 0 1 0
212 1 1 1 0 1 0
217 1 1 1 0 1 0
218 1 1 1 0 1 0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Members
_______________________________________________________________________________________________________________________________

Member NJ NK Description Section Material d0 dL Ig factor
[in] [in]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 9 10 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00
3 3 4 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00
4 18 19 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00
5 20 21 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00
6 14 15 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00
7 28 27 HSS_SQR 4X4X1_4 A500 GrB rectangular 0.00 0.00 0.00
8 26 22 HSS_SQR 4X4X1_4 A500 GrB rectangular 0.00 0.00 0.00
9 23 29 HSS_SQR 4X4X1_4 A500 GrB rectangular 0.00 0.00 0.00
10 13 9 PL 6x3/8 A36 0.00 0.00 0.00
11 10 3 PL 6x3/8 A36 0.00 0.00 0.00
12 12 4 PL 6x3/8 A36 0.00 0.00 0.00
13 34 18 L 2X2X1_4 A36 0.00 0.00 0.00
14 36 20 L 2X2X1_4 A36 0.00 0.00 0.00
15 30 14 L 2X2X1_4 A36 0.00 0.00 0.00
16 18 35 L 2X2X1_4 A36 0.00 0.00 0.00
17 20 37 L 2X2X1_4 A36 0.00 0.00 0.00
18 14 31 L 2X2X1_4 A36 0.00 0.00 0.00
35 12 13 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00
36 103 107 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
37 102 106 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
38 101 105 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
39 100 104 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
40 112 108 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
41 108 109 L 2-1_2X2-1_2X3_16 A36 0.00 0.00 0.00
42 109 110 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
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43 110 111 L 2-1_2X2-1_2X3_16 A36 0.00 0.00 0.00
44 111 113 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
45 112 113 L 2-1_2X2-1_2X3_16 A36 0.00 0.00 0.00
60 145 146 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
72 169 170 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
74 115 175 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
75 115 178 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
76 116 173 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
77 114 177 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
78 114 174 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
79 116 176 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
81 184 185 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
85 192 193 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
87 196 197 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
88 198 200 HSS_SQR 4X4X3_16 A500 GrB rectangular 0.00 0.00 0.00
89 199 201 HSS_SQR 4X4X3_16 A500 GrB rectangular 0.00 0.00 0.00
90 204 203 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
94 211 213 HSS_SQR 4X4X3_16 A500 GrB rectangular 0.00 0.00 0.00
95 212 214 HSS_SQR 4X4X3_16 A500 GrB rectangular 0.00 0.00 0.00
96 216 215 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
97 217 219 HSS_SQR 4X4X3_16 A500 GrB rectangular 0.00 0.00 0.00
98 218 220 HSS_SQR 4X4X3_16 A500 GrB rectangular 0.00 0.00 0.00
99 222 221 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
110 243 244 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
113 249 250 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
116 255 256 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
119 261 262 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
122 267 268 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
125 273 274 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orientation of local axes
_______________________________________________________________________________________________________________________________

Member Rotation Axes23 NX NY NZ
[Deg]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
41 180.00 0 0.00 0.00 0.00
43 180.00 0 0.00 0.00 0.00
45 90.00 0 0.00 0.00 0.00
85 0.00 2 0.50 0.00 0.866
87 0.00 2 0.50 0.00 -0.866
96 0.00 2 -0.50 0.00 -0.866
99 0.00 2 -0.50 0.00 0.866
110 0.00 2 -0.50 0.00 -0.866
113 0.00 2 -0.50 0.00 -0.866
116 0.00 2 -0.50 0.00 -0.866
119 0.00 2 -0.50 0.00 0.866
122 0.00 2 -0.50 0.00 0.866
125 0.00 2 -0.50 0.00 0.866
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Rigid end offsets
_______________________________________________________________________________________________________________________________
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Member DJX DJY DJZ DKX DKY DKZ
[in] [in] [in] [in] [in] [in]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
13 0.00 3.00 0.00 0.00 3.00 0.00
14 0.00 3.00 0.00 0.00 3.00 0.00
15 0.00 3.00 0.00 0.00 3.00 0.00
16 0.00 3.00 0.00 0.00 3.00 0.00
17 0.00 3.00 0.00 0.00 3.00 0.00
18 0.00 3.00 0.00 0.00 3.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Hinges
_______________________________________________________________________________________________________________________________

                                              Node-J                                                                                        Node-K                                            
Member M33 M22 V3 V2 M33 M22 V3 V2 TOR AXL Axial rigidity

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
41 1 1 0 0 1 1 0 0 0 0 Full
43 1 1 0 0 1 1 0 0 0 0 Full
45 1 1 0 0 1 1 0 0 0 0 Full
74 0 0 0 0 1 1 0 0 0 0 Full
75 0 0 0 0 1 1 0 0 0 0 Full
76 0 0 0 0 1 1 0 0 0 0 Full
77 0 0 0 0 1 1 0 0 0 0 Full
78 0 0 0 0 1 1 0 0 0 0 Full
79 0 0 0 0 1 1 0 0 0 0 Full
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Connection Check



Current Date: 1/15/2024 3:06 PM
Units system: English



TEP Northeast

Current Date: 1/16/2024 2:29 PM

Units system: English

Analysis result

Nodes

Envelope for nodal reactions

Note.- lc is the controlling load condition

Direction of positive forces and moments

Envelope of nodal reactions for       :

LC1=1.2DL+1.6W0

LC2=1.2DL+1.6W30

LC3=1.2DL-1.6W0

LC4=1.2DL-1.6W30

LC5=0.9DL+1.6W0

LC6=0.9DL+1.6W30

LC7=0.9DL-1.6W0

LC8=0.9DL-1.6W30

LC9=1.2DL+Di+Wi0

LC10=1.2DL+Di+Wi30

LC11=1.2DL+Di-Wi0

LC12=1.2DL+Di-Wi30

LC13=1.2DL

LC14=0.9DL

LC15=1.2DL+1.6LL1

LC16=1.2DL+1.6LL2

LC17=1.2DL+WL0+LLa1

LC18=1.2DL+WL30+LLa1

LC19=1.2DL-WL0+LLa1

LC20=1.2DL-WL30+LLa1

LC21=1.2DL+WL0+LLa2

LC22=1.2DL+WL30+LLa2

LC23=1.2DL-WL0+LLa2

LC24=1.2DL-WL30+LLa2

LC25=1.2DL+WL0+LLa3

LC26=1.2DL+WL30+LLa3

LC27=1.2DL-WL0+LLa3

LC28=1.2DL-WL30+LLa3

LC29=1.2DL+WL0+LLa4

LC30=1.2DL+WL30+LLa4

LC31=1.2DL-WL0+LLa4

LC32=1.2DL-WL30+LLa4

Page1



                                                                                  Forces                                                                                                                                                    Moments                                                                          

Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc

[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]

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

15 Max 1.216 LC6 0.613 LC12 0.889 LC6 0.00000 LC1 0.57943 LC3 0.00000 LC1

Min -1.264 LC4 -0.094 LC6 -0.931 LC4 0.00000 LC1 -0.58010 LC5 0.00000 LC1

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

19 Max 1.260 LC2 0.614 LC10 0.824 LC5 0.00000 LC1 0.62074 LC1 0.00000 LC1

Min -1.205 LC8 -0.105 LC8 -0.854 LC3 0.00000 LC1 -0.60925 LC7 0.00000 LC1

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

21 Max 0.896 LC6 0.637 LC1 1.821 LC1 0.00000 LC1 1.47749 LC4 0.00000 LC1

Min -0.902 LC4 -0.132 LC7 -1.755 LC7 0.00000 LC1 -1.47020 LC6 0.00000 LC1

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

114 Max 1.808 LC6 1.532 LC4 1.317 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -1.950 LC4 -1.313 LC6 -1.249 LC7 0.00000 LC1 0.00000 LC1 0.00000 LC1

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

115 Max 0.875 LC2 1.664 LC3 1.990 LC5 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.865 LC8 -1.449 LC5 -2.140 LC3 0.00000 LC1 0.00000 LC1 0.00000 LC1

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

116 Max 1.831 LC2 1.438 LC2 1.261 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -1.700 LC8 -1.218 LC8 -1.177 LC7 0.00000 LC1 0.00000 LC1 0.00000 LC1

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

198 Max 0.172 LC6 0.395 LC3 0.123 LC5 0.00000 LC1 0.10980 LC6 0.00000 LC1

Min -0.172 LC8 -0.093 LC5 -0.202 LC3 0.00000 LC1 -0.10980 LC8 0.00000 LC1

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

199 Max 0.215 LC2 0.395 LC1 0.242 LC1 0.00000 LC1 0.13767 LC2 0.00000 LC1

Min -0.215 LC4 -0.092 LC7 -0.163 LC7 0.00000 LC1 -0.13767 LC4 0.00000 LC1

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

211 Max 0.092 LC6 0.317 LC12 0.186 LC1 0.00000 LC1 0.09031 LC7 0.00000 LC1

Min -0.161 LC4 -0.006 LC6 -0.146 LC7 0.00000 LC1 -0.09030 LC5 0.00000 LC1

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

212 Max 0.190 LC2 0.318 LC10 0.187 LC5 0.00000 LC1 0.11354 LC3 0.00000 LC1

Min -0.121 LC8 -0.006 LC8 -0.226 LC3 0.00000 LC1 -0.11353 LC1 0.00000 LC1

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

217 Max 0.161 LC2 0.317 LC10 0.186 LC1 0.00000 LC1 0.09030 LC5 0.00000 LC1

Min -0.092 LC8 -0.006 LC8 -0.146 LC7 0.00000 LC1 -0.09031 LC7 0.00000 LC1

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

218 Max 0.121 LC6 0.318 LC12 0.187 LC5 0.00000 LC1 0.11353 LC1 0.00000 LC1

Min -0.190 LC4 -0.006 LC6 -0.226 LC3 0.00000 LC1 -0.11354 LC3 0.00000 LC1

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

Page2



Date: 1/15/2024

Project Name:   WEST HARTFORD SBC CO

Project No.:       CT1076 

Designed By:      KM          Checked By:  MSC       

CHECK THRU BOLT CONNECTION CAPACITY → (WORST CASE)

Reference: AISC Steel Construction Manual 14th Edition (ASD)

Bolt Type = A325 5/8" Thru Bolt

Allowable Tensile Load = Allowable Shear Load =

FTall = 13806 lbs. Fvall = 8283 lbs.

CONNECTION PLATE CONFIGURATION (4-BOLTS)
NBOLT ROWS = 2 rows dY = 8 in (Min.)

NBOLTS = 2 bolts/row dX = 8 in (Min.)

TENSILE FORCES

Moment in X axis: 0 lb-ft. (See Bentley Output)

Couple Reaction from MX: 0 lbs.
Moment in Y axis: 1477 lb-ft. (See Bentley Output)

Couple Reaction from MY: 4431 lbs.
Reaction in Z direction: 1821 lbs. (See Bentley Output)

Resultant per bolt: 2671 lbs.

SHEAR FORCES

Moment in Z axis: 0 lb-ft. (See Bentley Output)

Couple Reaction from MZ: 0 lbs.
Reaction in X direction: 902 lbs. (See Bentley Output)
Reaction in Y direction: 637 lbs. (See Bentley Output)

Resultant per bolt: 276 lbs.

Tension Design Load /Bolts =

ft= 2670.75 lbs. < 13806 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 276.06 lbs. < 8283.5 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.193 + 0.033 = 0.227 < 1.0 Therefore, OK !
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GROUNDING NOTES
GENER$/ NOTES
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COMPOUND PLAN
EQUIPMENT PLAN
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EXISTING ANTENNA LAYOUT

ELEVATION

PROPOSED ANTENNA LAYOUT

NOTE:
EXISTING GROUND EQUIPMENT NOT
SHOWN FOR CLARIT<�
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FINAL ANTENNA CONFIGURATION

FINAL APPRO9ED 94 RFDS 2�22�2022

NOTE:

PROPOSED RRUS DETAIL

PROPOSED ANTENNAS MOUNTING DETAIL (POS. 3)
PROPOSED ANTENNA MOUNTING DETAIL (POS. 2)

PROPOSED ANTENNA MOUNTING DETAIL (POS. 4)
DC SURGE SUPPRESSOR DETAIL

BACK TO BACK RRU MOUNT DETAIL
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PROPOSED RRH MOUNTING DETAIL PROPOSED SURGE ARRESTOR MOUNTING DETAIL

14'-6" LO: PROFILE PLATFORM

(RMQLP-412�-H1�)
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GROUND :IRE TO GROUND BAR CONNECTION DETAIL
TYPICAL GROUND BAR CONNECTION DETAIL

GROUNDING RISER DIAGRAM

GROUND BAR - DETAIL (AS REQUIRED)
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RF PLUMBING DIAGRAM

NOTE:
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