
12 Industrial Way, Salem, NH 03079 

April 11, 2023 

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

Re: Notice of Exempt Modification New Cingular Wireless PCS LLC (“AT&T”) Site CT1195 
345 North Main Street, West Hartford, CT 06107 (the “Property”) 
Latitude: 41.78458 N   Longitude: 72.74864 W 

Dear Ms. Bachman: 

AT&T currently maintains (9) antennas at the 68’ level on the existing 83’ guyed lattice tower 
(“Tower”) and (3) antennas at the 56’+- level on the existing AT&T rooftop equipment shelter at 
345 North Main Street aka 2523 Albany Avenue in West Hartford, CT. The Tower is owned by 
Vertical Bridge (“Vertical”) and the property is owned by Bishop’s Corner SC LLC. AT&T intends 
to modify its facility by replacing all (12) antennas with (2) DMP65R-BU8D & (1) DMP65R-BU6D 
antennas at the 68’ level, (3) AIR6419 B77G antennas at the 70’ 8” level, (3) AIR6449 B77 
antennas at the 67’ level of the existing tower and (2) TPA65R-BU8D & (1) TPA65R-BU6D 
antennas at the 56’ level of the existing AT&T shelter.  The AIR6419 B77G & AIR6649 B77 
antennas are stacked one on top of the other. AT&T also intends on removing (3) Remote Radio 
Units and replacing them with (3) 4478 B14 at the 56’ level on the shelter, (3) 4449 B5/B12 at the 
68’ level & (3) 4426 B66 RRUs at the 68’ level of the Tower.  The height of AT&Ts existing antennas 
& RRUS is 68’ & 56’ and the proposed antennas and RRUs is 56’, 67’, 68’, and 70’8” level on the 
Tower and rooftop. 

This modification may include B2, B5, B17, B14, B29, B30, B66 & n77 hardware that is 4G(LTE) 
and/or 5GNR capable through remote software configuration and either or both services may be 
turned on or off at various times.  

The Tower received Town of West Hartford site plan approval on June 12, 1997. AT&T received 
Building/Zoning Permit approval at the same time.   The CT Siting Council approved AT&T’s 
modifications to its facility on November 9, 2012, under EM-CING-155-121022.  

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies 
(“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). In accordance with to R.C.S.A §16-50j-73, a copy of this letter is being
sent to the Hon. Shari Cantor, Mayor, Town of West Hartford, Mr. Todd Dumais, Town Planner,
Town of West Hartford, Bishop’s Corner SC, LLC, the property owner and Vertical Bridge, the
Tower owner.



 
 

12 Industrial Way, Salem, NH 03079 

 
The planned modification of the facility falls squarely within those activities explicitly provided 
for in R.C.S.A §16-50j-72(b)(2). Specifically: 
 

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

 
2. The proposed modifications will not require an extension of the site boundary.  

 

3. The proposed equipment will not increase 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 emissions 
at the facility to a level at or above the Federal Communications Commission safety 
standard.   

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

or environmental characteristics of the site.  
 

6. The existing structure, foundation and rooftop can support the proposed loading. 
 

For the foregoing reasons, AT&T respectfully submits the proposed equipment modifications to 
the above referenced telecommunication facility constitute an exempt modification pursuant 
to R.C.S.A §16-50j-72(b)(2). 
 
Sincerely,  
 

Hollis M. Redding 

 
Hollis M. Redding 
SAI Communications, LLC 
12 Industrial Way 
Salem, NH 03079 
Mobile: 860-834-6964 
hredding@saigrp.com  
 
 
Enclosures 

    
 Cc: Hon. Shari Cantor, Mayor, Town of West Hartford 
       Mr. Todd Dumais, Town Planner, Town of West Hartford  
       Bishop’s Corner SC, LLC, the property owner 
       Vertical Bridge, the tower owner 
        
    

mailto:hredding@saigrp.com
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Statement of Compliance 

AT&T’s proposed antenna installation along with other existing antennas is calculated to be 

within 13.5% of FCC Standard for General Public/Uncontrolled Maximum Permissible 

Exposure (MPE).

SAI Group 

12 Industrial Way 

Salem, NH 03079 

(603) 421-0470 

www.saigrp.com 

Site Name:  West Hartford Bishops Corner 

FA#:   10035096 

Site ID:  CT1195 

Address:  345 North Main Street, West Hartford, CT 06117 
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Date of Report: April 10, 2023 
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1 General Summary 

SAI Group was contracted by AT&T Mobility to conduct a Radio Frequency (RF) Analysis for a 
wireless facility located at 345 North Main Street, West Hartford, CT to determine whether the 

radio facility is in compliance with Federal Communications Commission (FCC) regulations and 

standards regarding RF exposure.  

RF exposure is calculated in accordance with FCC’s suggested prediction methods. 

2 Site Compliance Summary 

Compliance Summary (General Public Limit) 

Site Compliance Yes 

Maximum Calculated %MPE at 

0-6’ Ground Level (Cumulative) 
13.5% at about 182ft West of the tower. 
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3 RF Design Specifications 

Table below shows the technical data used for the calculation of cumulative %MPE results. 

 

Ant ID Operator 
Antenna 

Make 

Antenna 

Model 
Type 

TX Freq 

(MHz) 

Az 

(Deg) 

Ant Gain 

(dBd) 

Total 

ERP 

(Watts) 

Z 

Rad Center 

(ft) 

1 AT&T CCI TPA65R-BU8D Panel 700 30 12.95 3156 56.00 

1 AT&T CCI TPA65R-BU8D Panel 2300 30 14.65 2917 56.00 

1 AT&T CCI TPA65R-BU8D Panel 1900 30 15.15 2619 56.00 

1 AT&T CCI TPA65R-BU8D Panel 1900 30 15.15 1309 56.00 

1 AT&T CCI TPA65R-BU8D Panel 1900 30 15.15 1309 56.00 

2 AT&T ERICSSON AIR6419 B77G Panel 3500 30 23.45 23990 70.67 

3 AT&T ERICSSON AIR6449 B77 Panel 3700 30 23.5 24268 67.00 

4 AT&T CCI DMP65R-BU8D Panel 700 30 12.25 1343 68.00 

4 AT&T CCI DMP65R-BU8D Panel 850 30 12.55 1439 68.00 

4 AT&T CCI DMP65R-BU8D Panel 2100 30 15.45 4209 68.00 

4 AT&T CCI DMP65R-BU8D Panel 2100 30 15.45 4209 68.00 

5 AT&T CCI TPA65R-BU8D Panel 700 160 12.95 3156 56.00 

5 AT&T CCI TPA65R-BU8D Panel 2300 160 14.65 2917 56.00 

5 AT&T CCI TPA65R-BU8D Panel 1900 160 15.15 2619 56.00 

5 AT&T CCI TPA65R-BU8D Panel 1900 160 15.15 1309 56.00 

5 AT&T CCI TPA65R-BU8D Panel 1900 160 15.15 1309 56.00 

6 AT&T ERICSSON AIR6419 B77G Panel 3500 160 23.45 23990 70.67 

7 AT&T ERICSSON AIR6449 B77 Panel 3700 160 23.5 24268 67.00 

8 AT&T CCI DMP65R-BU8D Panel 700 160 12.25 1343 68.00 

8 AT&T CCI DMP65R-BU8D Panel 850 160 12.75 1507 68.00 

8 AT&T CCI DMP65R-BU8D Panel 2100 160 15.45 4209 68.00 

8 AT&T CCI DMP65R-BU8D Panel 2100 160 15.45 4209 68.00 

9 AT&T CCI TPA65R-BU8D Panel 700 280 12.95 3156 56.00 

9 AT&T CCI TPA65R-BU8D Panel 2300 280 14.65 2917 56.00 

9 AT&T CCI TPA65R-BU8D Panel 1900 280 15.15 2619 56.00 

9 AT&T CCI TPA65R-BU8D Panel 1900 280 15.15 1309 56.00 

9 AT&T CCI TPA65R-BU8D Panel 1900 280 15.15 1309 56.00 

10 AT&T ERICSSON AIR6419 B77G Panel 3500 280 23.45 23990 70.67 

11 AT&T ERICSSON AIR6449 B77 Panel 3700 280 23.5 24268 67.00 

12 AT&T CCI DMP65R-BU8D Panel 700 280 12.25 1343 68.00 

12 AT&T CCI DMP65R-BU8D Panel 850 280 12.55 1439 68.00 

12 AT&T CCI DMP65R-BU8D Panel 2100 280 15.45 4209 68.00 

12 AT&T CCI DMP65R-BU8D Panel 2100 280 15.45 4209 68.00 

13 SPRINT RFS APXVTM14 ALU-I20 Panel 2500 30 15.85 6153 100.00 

14 SPRINT COMMSCOPE NNVV-65B-R4 Panel 850 30 12.54 1795 100.00 

14 SPRINT COMMSCOPE NNVV-65B-R4 Panel 1900 30 14.74 5361 100.00 

14 SPRINT COMMSCOPE NNVV-65B-R4 Panel 850 30 12.54 1795 100.00 

15 SPRINT RFS APXVTM14 ALU-I20 Panel 2500 130 15.85 6153 100.00 

16 SPRINT COMMSCOPE NNVV-65B-R4 Panel 850 130 12.54 1795 100.00 

16 SPRINT COMMSCOPE NNVV-65B-R4 Panel 1900 130 14.74 5361 100.00 

16 SPRINT COMMSCOPE NNVV-65B-R4 Panel 850 130 12.54 1795 100.00 

17 SPRINT RFS APXVTM14 ALU-I20 Panel 2500 270 15.85 6153 100.00 

18 SPRINT COMMSCOPE NNVV-65B-R4 Panel 850 270 12.54 1795 100.00 

18 SPRINT COMMSCOPE NNVV-65B-R4 Panel 1900 270 14.74 5361 100.00 

18 SPRINT COMMSCOPE NNVV-65B-R4 Panel 850 270 12.54 1795 100.00 

 NOTE: The Z value indicates the distance of radiation center of the antenna height above the ground site level unless otherwise indicated. Effective Radiated Power (ERP) is 

provided by the operator or calculated based on SAI Group experience. SAI Group has assumed transmission parameters for “Unknown” RF emitters based on either similar 

installations found at other radio communications sites or from the latest data available for the site. “Generic” antenna models have been used where existing antenna part 

numbers or radiation patterns are not available. The frequencies presented in this table may have been assumed in order to represent the approximate band of operation and to 

support a worst-case calculation of power density 
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4 Conclusion 

I certify to the best of my knowledge that the statements contained in this report are true and 
accurate. The theoretical computations contained are based on FCC recommended methods, with 
industry standard assumptions & formulas, and complies with FCC mandated Maximum 
Permissible RF Exposure requirements.  
 
A comprehensive field survey was not performed prior to the generation of this report. If questions 
arise regarding the calculations herein, SAI Group recommends that a comprehensive field survey 
be performed to resolve any disputes. 
 
 
 
 
____________________________            April 10, 2023         
Sanket Joshi       Date   
RF Engineer                                                                                                                          
SAI Group  
 
 
 
 
 
____________________________    April 10, 2023 

Matthew Smelcer       Date 

RF Engineering Manager 
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Appendix A – FCC Rules and Regulations 

In 1996, the Federal Communication Commission (FCC) adopted procedures and guidelines for 

evaluating of the effects of RF exposure. This guideline from the FCC Office of Engineering and 

Technology is Bulletin 65 (“OET Bulletin 65”), Evaluating Compliance with FCC Guidelines for 

Human Exposure to Radio Frequency Electromagnetic Fields, Edition 97-01, published August 

1997. Since 1996 the FCC periodically reviews these rules and regulations as per their 

congressional mandate. 

Maximum Permissible Exposure (MPE) limits utilized in this analysis are outlined in the following 

Tables and diagram: 

Table 1. MPE Limits for General Population/ Uncontrolled Exposure 

Frequency Range 
(MHz) 

Electric Field 
Strength 

(V/m) 

Magnetic 
Field 

Strength 
(A/m) 

Power 
Density 

(mW/cm2) 

Averaging Time for 
|E|2, |H|2 , or S 

(Minutes) 

0.3 – 1.34 614 1.63 (100)* 30 

1.34 -30 824/f 2.19/f (180/f2)* 30 

30 – 300 27.5 0.073 0.2 30 

300 – 1500 -- -- f/1500 30 

1500– 100,000 -- -- 1.0 30 

f = frequency in MHz * = Plane wave equivalent power density 

 

General population/uncontrolled exposures apply in situations in which the general public may be 

exposed, or in which persons that are exposed as a consequence of their employment may not be fully 
aware of the potential for exposure or can’t exercise control over their exposure. A site is evaluated with 

General Public limits if there is no access controls or no RF warning signage present. 
 

Table 2. MPE Limits for Occupational/Controlled Exposure 

Frequency Range 
(MHz) 

Electric Field 
Strength (V/m) 

Magnetic Field 
Strength (A/m) 

Power 
Density 

(mW/cm2) 

Averaging Time 
for |E|2, |H|2 , or 

S (Minutes) 

0.3 – 3.0 614 1.63 (100)* 6 

3.0 – 30 1842/f 4.89/f (900/f2)* 6 

30 – 300 61.4 0.163 1.0 6 

300 – 1500 -- -- f/300 6 

1500– 100,000 -- -- 5.0 6 

f = frequency in MHz * = Plane wave equivalent power density 

 

Occupational/controlled limits apply in situations in which persons are exposed as a consequence of 
their employment provided those persons are fully aware of the potential for exposure and can exercise 

control over their exposure. Limits for occupational/controlled exposure also apply in situations when an 

individual is transient through a location where such occupational/controlled limits apply provided he or 

she is made aware of the potential for exposure. Typical criteria to remediate controlled environment are 
restricted access to the areas where antennas are located along with appropriate RF warning signage. A 

site with Controlled environment is evaluated with Occupational limits. 
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Maximum Permissible Exposures. Occupational/Controlled and General 
Population/Uncontrolled MPE’s are functions of frequency. 
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Appendix B – Calculations Methodology and Assumptions 

SAI Group has performed theoretical analysis using Waterford Consultants’ RoofMaster™ 2020 Version 

30.5.26.2022 which uses a cylindrical model for very conservative power density calculations within the near field 

of the antenna where the antenna pattern has not truly formed yet. The Cylindrical Model is used to determine the 

spatially averaged power density in the near field directly in front of an antenna. In order to implement this model 

in all directions, the calculations utilize the antenna manufacturer horizontal pattern data. Additionally, the model 
also incorporates factors that reduce the power density by inverse square of horizontal and vertical distances 

beyond the near field region. 

RoofMaster™ uses far field model to calculate the spatial peak power density. The RoofMaster™ implementation 

of this model incorporated manufacturer’s horizontal and vertical pattern data to determine the power density in all 

directions. 

The calculations are based on worst-case assumptions that, all antennas are always operating at full power. 

The site has been modeled with these assumptions to show the maximum RF energy density. Areas modeled with 

exposure greater than 100% of the General Public MPE level may not actually occur, but are shown as a prediction 

that could be realized. 
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Appendix C – Informative References 

The following references can be followed for further information about RF Health and Safety. 

FCC Radio Frequency Safety  

http://www.fcc.gov/encyclopedia/radio-frequency-safety  

 

FCC OET Bulletin 56  

https://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet56/oet56e4.pdf  

 

FCC OET Bulletin 65  

https://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet65/oet65.pdf  

 

National Council on Radiation Protection and Measurements (NCRP)  
http://www.ncrponline.org  

 

American National Standards Institute (ANSI)  

http://www.ansi.org  

 

Environmental Protection Agency (EPA)  

https://www3.epa.gov/radtown/wireless-technology.html  

 

National Institutes of Health (NIH)  

http://www.niehs.nih.gov/health/topics/agents/emf/  

 
Occupational Safety and Health Agency (OSHA)  

http://www.osha.gov/SLTC/radiofrequencyradiation/  

 

International Commission on Non-Ionizing Radiation Protection (ICNIRP)  

http://www.icnirp.org/ 

http://www.fcc.gov/encyclopedia/radio-frequency-safety
https://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet56/oet56e4.pdf
https://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet65/oet65.pdf
http://www.ncrponline.org/
http://www.ansi.org/
https://www3.epa.gov/radtown/wireless-technology.html
http://www.niehs.nih.gov/health/topics/agents/emf/
http://www.osha.gov/SLTC/radiofrequencyradiation/
http://www.icnirp.org/
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SCOPE OF WORK: 
 

TEP Northeast (TEP NE) has been authorized by AT&T to conduct a structural evaluation of 

the structure supporting the proposed equipment located in the areas depicted in the 

latest TEP NE construction drawings. 

 

This report represents this office’s findings, conclusions and recommendations pertaining 

to the support of AT&T’s proposed antennas listed below. 

 

This office conducted an on-site visual survey of the above site on January 17, 2022.  

 

The following documents were used for our reference: 
 

• Partial Building Plans prepared by Walter J. Douglas dated December 1, 1958. 
 

• Construction Drawings prepared by URS Greiner, Inc. dated July 21, 1997. 
 

• Previous Structural Analysis Report prepared by Hudson Design Group LLC dated 

February 23, 2017. 
 

CONCLUSION SUMMARY:   
 

Based on our evaluation, we have determined that the existing structure IS CAPABLE of 

supporting the proposed equipment loading. 
 

Based on our evaluation, we have determined that the existing steel frames ARE NOT 

CAPABLE of supporting the proposed equipment loading. TEP NE recommends the 

following modifications: 
 

• Remove the existing 2” std. (2.38” O.D.) pipe braces and install proposed                     

2-1/2” std. (2.88” O.D.) pipe braces secured to the existing steel platform (total of 

3 per Beta/Gamma Sector). 
 

• Remove the existing 2-1/2” std. (2.88” O.D.) vertical pipes and install proposed        

3” XS (3.5” O.D.) vertical pipes secured to the existing steel platform (total of 3 per 

Beta/Gamma Sector). 
 

• Reinforce the existing L3x3x3/8 steel angles with proposed L3x3x3/8 steel angles 

(total of 2 per Beta/Gamma Sector). 
 

• Reinforce the existing W21x62 steel beams with proposed W8x35 steel beam     

(total of 2 per Beta/Gamma Sector). 
 

 Member Controlling Load Case Stress Ratio Pass/Fail 

Alpha Sector  

Existing Steel Frame   
7 LC1 59% PASS 

Beta/Gamma Sector 

Existing Steel Frame 
1 LC8 168% FAIL 

Beta/Gamma Sector 

Modified Steel Frame 
3 LC8 88% PASS 

 

Based on our evaluation, we have determined that the existing connections ARE CAPABLE 

of supporting the proposed equipment loading. 
 

 Member Stress Ratio Pass/Fail 

Alpha Sector  

Existing Connection 
3/4” Threaded Rod 4% PASS 

 

*Reference documents attached. 



                                                                                                      

 

APPURTENANCE CONFIGURATION:   
 

Appurtenances Dimensions Weight **Elevation Mount 

(3) RRUS-32 B2 RRH’s 27.2”x12.1”x7.0” 60 lbs - Steel Frame 

(3) RRUS-32 B30 RRH’s 27.2”x12.1”x7.0” 60 lbs - Steel Frame 

(3) DC6-48-60-18 Surge 

Arrestors 
31.4”x10.2” Ø 29 lbs - Steel Frame 

(1) FIF Rack - 2000 lbs - 
Equipment 

Shelter 

(1) UMTS Cabinet - 500 lbs - 
Equipment 

Shelter 

(2) GSM Cabinet - 400 lbs - 
Equipment 

Shelter 

(1) LTE Rack - 2000 lbs - 
Equipment 

Shelter 

(2) HVAC Units - 8000 lbs - 
Equipment 

Shelter 

(1) TPA65R-BU6DA 

Antennas 
71.2”x20.7”x7.7” 69 lbs 56’ Steel Frame 

(2) TPA65R-BU8DA 

Antennas 
96.0”x20.7”x7.7” 88 lbs 56’ Steel Frame 

(3) 4478 B14 RRH’s 18.1”x13.4”x8.3” 60 lbs - Unistrut 

(1) Battery Rack w/  

(24) 190Ah Batteries 
84.0”x25.8”x22.5” 3400 lbs - 

Equipment 

Shelter 

(1) Netsure 7100 -48V  

Power Plant 
84.0”x27.5”x22.7” 2000 lbs - 

Equipment 

Shelter 

* Proposed equipment shown in bold. 

** Elevation to antenna centerline. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                                                                      

 

DESIGN CRITERIA:   

 

International Building Code (IBC) 2021 with 2022 Connecticut State Building Code 

Amendments, and ASCE 7-16 (Minimum Design Loads for Buildings and Other Structures). 

Wind   

Reference Wind Speed: 120 mph (2022 CSBC Appendix P) 

Exposure Category: B (ASCE 7-16 Chapter 26) 

Risk Category: II (ASCE 7-16 Table 1.5-1) 

Snow   

Ground Snow, Pg: 30 psf (2022 CSBC Appendix P) 

Importance Factor (Is): 1.0 (ASCE 7-16 Table 1.5-2) 

Exposure Factor (Ce): 0.9 (Fully Exposed, Table 7.3-1) 

Thermal Factor (Ct): 1.0 (ASCE 7-16 Table 7.3-2) 

Flat Roof Snow Load: 19 psf (ASCE 7-16 Equation 7.3-1) 

Min. Flat Roof Snow Load: 30 psf  

EIA/TIA-222-H Structural Standards for Steel Antenna Towers and Antenna Supporting 

Structures 

Wind   

City/Town: West Hartford  

County: Hartford  

Wind Load: 120 mph (TIA-222-H Figure B-2) 

Ice   

Design Ice Thickness (ti): 1.50 in (TIA-222-H Figure B-9) 

Structure Class: II (TIA-222-H Table 2-1) 

Importance Factor (Ii): 1.0 (TIA-222-H Table 2-3) 

Factored Thickness of Radial 

Ice (tiz): 
1.58 in (TIA-222-H Sec. 2.6.10) 

 

 

 

  



                                                                                                      

 

EXISTING ROOF CONSTRUCTION: 
 

The existing roof construction consists of a roofing membrane over rigid insulation over 

metal decking supported by a system of steel open web bar joists, steel beams, and steel 

columns. 

 
ANTENNA SUPPORT RECOMMENDATIONS: 
 

• The proposed Alpha Sector antenna is to be mounted on an existing pipe mast 

installed on the existing steel frame secured to the penthouse roof with threaded 

rods and backer plates. 

 

• The proposed Beta/Gamma Sector antennas are to be mounted on existing pipe 

masts installed on the existing AT&T equipment shelter platform located on the roof 

directly over steel columns. 

 
RRH/SURGE ARRESTOR SUPPORT RECOMMENDATIONS: 
 

• The proposed Alpha Sector RRH and surge arrestor are to be mounted on existing 

Unistrut components installed on the existing steel frame secured to the penthouse 

roof. 

 

• The proposed Beta/Gamma Sector RRH’s and surge arrestor are to be mounted 

on existing Unistrut components installed on the existing steel beam attached to 

the existing steel-framed equipment platform on the roof. 

 
EQUIPMENT SUPPORT RECOMMENDATIONS: 
 

The proposed AT&T equipment is to be installed within the existing equipment shelter 

located on the roof, supported by steel columns. 

 
Limitations and Assumptions: 

 

1. Reference the latest TEP NE construction drawings for all the equipment locations 

and details. 
 

2. All detail requirements will be designed and furnished in the construction drawings. 
 

3. All structural members and their connections are assumed to be in good condition 

and are free from defects with no deterioration to its member capacities. 
 

4. TEP NE is not responsible for any modifications completed prior to and hereafter 

which TEP NE was not directly involved. 
 

5. All antennas, coax cables and waveguide cables are assumed to be properly 

installed and supported as per the manufacturer requirements. 
 

6. If field conditions differ from what is assumed in this report, then the engineer of 

record is to be notified as soon as possible. 

 

  



                                                                                                      

 

FIELD PHOTOS: 
 

 
 

Photo 1: Sample photo illustrating the existing Alpha sector.  

 

 
 

Photo 2: Sample photo illustrating the existing Beta and Gamma sector. 
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Project No.:        CT1195       

Designed By:      LBW         Checked By:  MSC       

2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg)
 2/α

z= 56 (ft)

zg= 1200 (ft)

Kz= 0.837 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 K zt =1.0) Kt= 0 (from Table 2-5)

f= 0 (from Table 2-5)

Category= 1 z= 56

zs= 160 (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= 0.99 (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 = 1.05 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35

tiz = 1.58 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= 33 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= 0.837 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)

Ks= 1.0 (from 2.6.7)

qz= 26.09 Ke= 0.99 (from 2.6.8)

qz (ice)= 4.53 Kd= 0.85 (from Table 2-2)

qz (30)= 1.63 Vmax= 120 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph

V30= 30 mph

Table 2-2

Structure Type

Latticed structures with triangular, square or rectangular cross 

sections
0.85

Tubular pole structures supporting antennas enclosed within a 

cylindrical shroud
1.00

Tubular pole structures, latticed structures with other cross 

sections, appurtenances
0.95

Wind Direction Probability Factor, Kd
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Determine Ca:

Table 2-9

Round C < 39

(Subcritical)

39 ≤ C ≤ 78

(Transitional)

C > 78

(Supercritical)

Ice Thickness = 1.58 in Angle = 0 (deg) Equivalent Angle = 180 (deg)

Appurtenances Height Width Depth Flat Area Aspect Ratio Ca Force (lbs)

TPA65R-BU8DA Antenna 96.0 20.7 7.7 13.80 4.64 1.30 466

TPA65R-BU8DA Antenna (Side) 96.0 7.7 20.7 5.13 12.47 1.58 212

TPA65R-BU6DA Antenna 71.2 20.7 7.7 10.24 3.44 1.24 332

TPA65R-BU6DA Antenna (Side) 71.2 7.7 20.7 3.81 9.25 1.47 146

RRUS-32 RRH 27.2 12.1 7.0 2.29 2.25 1.20 72

RRUS-32 RRH (Side) 27.2 7.0 12.1 1.32 3.89 1.26 44

4478 B14 RRH 18.1 13.4 8.3 1.68 1.35 1.20 53

4478 B14 RRH (Side) 18.1 8.3 13.4 1.04 2.18 1.20 33

DC6 Surge Arrestor 31.4 10.2 - 2.22 3.08 0.70 41

2" Pipe 2.4 12.0 - 0.20 0.20 1.20 6

2-1/2" Pipe 2.9 12.0 - 0.24 0.24 1.20 8

3" Pipe 3.5 12.0 - 0.29 0.29 1.20 9

3/4" Round Bar 0.4 12.0 - 0.03 0.03 1.20 1

L 3x3 Angle 3.0 12.0 - 0.25 0.25 2.00 13

L 3-1/2x3-1/2 Angle 3.5 12.0 - 0.29 0.29 2.00 15

L 4x4 Angle 4.0 12.0 - 0.33 0.33 2.00 17

HSS 4x4 4.0 12.0 - 0.33 0.33 1.25 11

HSS 6x6 6.0 12.0 - 0.50 0.50 1.25 16

HSS 8x8 8.0 12.0 - 0.67 0.67 1.25 22

1.2

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

Force Coefficients (Ca) for Appurtenances

Member Type
Ca Ca Ca

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

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

Flat

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,

1.2

0.7

4.14/(C
0.485

)

0.5

3.66/(C
0.415

) 46.8/(C
.1.0

)

1.4

0.8

0.6 0.6
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Thickness of ice: 1.58 in.

Density of ice: 56 pcf

TPA65R-BU8DA Antenna TPA65R-BU6DA Antenna

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 96.0 Height (in): 71.2

Width (in): 20.7 Width (in): 20.7

Depth (in): 7.7 Depth (in): 7.7

Total weight of ice on object: 365 lbs Total weight of ice on object: 271 lbs 

Weight of object: 88.0 lbs Weight of object: 69.0 lbs

Combined weight of ice and object: 453 lbs Combined weight of ice and object: 340 lbs

RRUS-32 B2 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): 27.2 Height (in): 27.2

Width (in): 12.1 Width (in): 12.1

Depth (in): 7.0 Depth (in): 7.0

Total weight of ice on object: 68 lbs Total weight of ice on object: 68 lbs 

Weight of object: 60.0 lbs Weight of object: 60.0 lbs

Combined weight of ice and object: 128 lbs Combined weight of ice and object: 128 lbs

4478 B14 RRH DC6-48-60-18 Surge Arrestor

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 18.1 Depth (in): 31.4

Width (in): 13.4 Diameter(in): 10.2

Depth (in): 8.3 Total weight of ice on object: 60 lbs

Total weight of ice on object: 50 lbs Weight of object: 29 lbs

Weight of object: 60.0 lbs Combined weight of ice and object: 89 lbs

Combined weight of ice and object: 110 lbs

2" Pipe 2-1/2" Pipe

Per foot weight of ice: Per foot weight of ice:

diameter (in): 2.38 diameter (in): 2.88

Per foot weight of ice on object: 8 plf Per foot weight of ice on object: 9 plf

3" Pipe 3/4" Round Bar

Per foot weight of ice: Per foot weight of ice:

diameter (in): 3.5 diameter (in): 0.75

Per foot weight of ice on object: 10 plf Per foot weight of ice on object: 4 plf

L 3x3 Angles L 3-1/2x3-1/2 Angle

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 3 Height (in): 3.5

Width (in): 3 Width (in): 3.5

Per foot weight of ice on object: 11 plf Per foot weight of ice on object: 13 plf

L 4x4 Angle HSS 4x4

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 4 Height (in): 4

Width (in): 4 Width (in): 4

Per foot weight of ice on object: 14 plf Per foot weight of ice on object: 14 plf

HSS 6x6 HSS 8x8

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 4 Height (in): 4

Width (in): 4 Width (in): 4

Per foot weight of ice on object: 14 plf Per foot weight of ice on object: 14 plf

ICE WEIGHT CALCULATIONS
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Load data
______________________________________________________________________________________________________________________________

GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
______________________________________________________________________________________________________________________________

Condition Description Comb. Category

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

DL Dead Load No DL

Wf Wind Load (FRONT) No WIND

Ws Wind Load (SIDE) No WIND

Wfice Wind ICE (FRONT) No WIND

Wsice Wind ICE (SIDE) No WIND

Di Ice Load No LL

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

Load on nodes
______________________________________________________________________________________________________________________________

Condition Node FX FY FZ MX MY MZ

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

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

DL 17 0.00 -0.06 0.00 0.00 0.00 0.00

18 0.00 -0.06 0.00 0.00 0.00 0.00

19 0.00 -0.06 0.00 0.00 0.00 0.00

20 0.00 -0.035 0.00 0.00 0.00 0.00

Wf 17 0.00 0.00 -0.072 0.00 0.00 0.00

18 0.00 0.00 -0.072 0.00 0.00 0.00

19 0.00 0.00 -0.053 0.00 0.00 0.00

20 0.00 0.00 -0.041 0.00 0.00 0.00

Ws 17 -0.044 0.00 0.00 0.00 0.00 0.00

18 -0.044 0.00 0.00 0.00 0.00 0.00

19 -0.033 0.00 0.00 0.00 0.00 0.00

20 -0.041 0.00 0.00 0.00 0.00 0.00

Wfice 17 0.00 0.00 -0.017 0.00 0.00 0.00

18 0.00 0.00 -0.017 0.00 0.00 0.00

19 0.00 0.00 -0.013 0.00 0.00 0.00

20 0.00 0.00 -0.01 0.00 0.00 0.00

Wsice 17 -0.012 0.00 0.00 0.00 0.00 0.00

18 -0.012 0.00 0.00 0.00 0.00 0.00

19 -0.009 0.00 0.00 0.00 0.00 0.00

20 -0.01 0.00 0.00 0.00 0.00 0.00

Di 17 0.00 -0.068 0.00 0.00 0.00 0.00

18 0.00 -0.068 0.00 0.00 0.00 0.00

19 0.00 -0.05 0.00 0.00 0.00 0.00

20 0.00 -0.06 0.00 0.00 0.00 0.00

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Distributed force on members
______________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %

[Kip/ft] [Kip/ft] [ft] [ft]

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

Wf 1 z -0.016 0.00 0.00 No 0.00 No

2 z -0.016 0.00 0.00 No 0.00 No

3 z -0.016 0.00 0.00 No 0.00 No

4 z -0.011 0.00 0.00 No 0.00 No

5 z -0.011 0.00 0.00 No 0.00 No

6 z -0.011 0.00 0.00 No 0.00 No

7 z -0.006 -0.006 8.00 No 12.00 No

8 z -0.006 0.00 0.00 No 0.00 No

9 z -0.006 0.00 0.00 No 0.00 No

Ws 2 x -0.018 0.00 0.00 No 0.00 No

3 x -0.018 0.00 0.00 No 0.00 No

4 x -0.012 0.00 0.00 No 0.00 No

5 x -0.012 0.00 0.00 No 0.00 No

6 x -0.012 0.00 0.00 No 0.00 No

7 x -0.007 0.00 0.00 No 0.00 No

8 x -0.007 0.00 0.00 No 0.00 No

9 x -0.007 0.00 0.00 No 0.00 No

Di 1 y -0.019 0.00 0.00 No 0.00 No

5 y -0.014 0.00 0.00 No 0.00 No

7 y -0.008 0.00 0.00 No 0.00 No

8 y -0.008 0.00 0.00 No 0.00 No

9 y -0.008 0.00 0.00 No 0.00 No

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

Concentrated forces on members
______________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %

[Kip] [ft]

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

DL 7 y -0.044 0.50 No

y -0.044 7.50 No

Wf 7 z -0.234 0.50 No

z -0.234 7.50 No

Ws 7 x -0.106 0.50 No

x -0.106 7.50 No

Wfice 7 z -0.049 0.50 No

z -0.049 7.50 No

Wsice 7 x -0.027 0.50 No

x -0.027 7.50 No

Di 7 y -0.183 0.50 No

y -0.183 7.50 No

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

Wf Wind Load (FRONT) No 0.00 0.00 0.00

Ws Wind Load (SIDE) No 0.00 0.00 0.00

Wfice Wind ICE (FRONT) No 0.00 0.00 0.00

Wsice Wind ICE (SIDE) No 0.00 0.00 0.00

Di Ice Load No 0.00 -1.00 0.00

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Steel Code Check
______________________________________________________________________________________________________________________________

Report:  Summary - Group by member

Load conditions to be included in design :

LC1=1.2DL+Wf

LC2=1.2DL+Ws

LC3=0.9DL+Wf

LC4=0.9DL+Ws

LC5=1.2DL+Wfice+Di

LC6=1.2DL+Wsice+Di

LC7=1.4DL

LC8=0.9DL

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

Description Section Member Ctrl Eq. Ratio Status Reference

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

HSS_SQR 4X4X3_16 4 LC1 at 0.00% 0.10 OK

5 LC1 at 35.42% 0.23 OK

6 LC1 at 0.00% 0.24 OK

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

HSS_SQR 6X6X3_16 1 LC1 at 100.00% 0.04 OK

2 LC2 at 0.00% 0.03 OK

3 LC3 at 0.00% 0.06 OK

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

PIPE 2x0.154 7 LC1 at 41.67% 0.59 OK

8 LC1 at 100.00% 0.09 OK

9 LC2 at 100.00% 0.05 OK

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Analysis result

Reactions
______________________________________________________________________________________________________________________________

Direction of positive forces and moments

                                                              Forces [Kip]                                                                                                            Moments [Kip*ft]                                              

Node FX FY FZ MX MY MZ

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

Condition  LC1=1.2DL+Wf

5 -0.20761 0.00781 0.18087 0.00000 0.00000 0.00000

6 -0.53409 -0.40704 0.34025 0.00000 0.00000 0.00000

7 -0.13818 0.54895 -0.56958 0.00000 0.00000 0.00000

10 0.87989 0.79202 1.27909 0.00000 0.00000 0.00000

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

SUM 0.00000 0.94174 1.23063 0.00000 0.00000 0.00000

Condition  LC2=1.2DL+Ws

5 0.47393 0.47041 -0.00106 0.00000 0.00000 0.00000

6 0.07700 0.46873 -0.03581 0.00000 0.00000 0.00000

7 0.13561 -0.12097 0.02799 0.00000 0.00000 0.00000

10 0.10936 0.12356 0.00888 0.00000 0.00000 0.00000

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

SUM 0.79590 0.94174 0.00000 0.00000 0.00000 0.00000

Condition  LC3=0.9DL+Wf

5 -0.20891 -0.02097 0.18036 0.00000 0.00000 0.00000

6 -0.53422 -0.53940 0.34200 0.00000 0.00000 0.00000

7 -0.12559 0.50609 -0.55730 0.00000 0.00000 0.00000

10 0.86872 0.76058 1.26558 0.00000 0.00000 0.00000

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

SUM 0.00000 0.70630 1.23063 0.00000 0.00000 0.00000

Condition  LC4=0.9DL+Ws

5 0.47212 0.44121 -0.00152 0.00000 0.00000 0.00000

6 0.07672 0.33588 -0.03433 0.00000 0.00000 0.00000

7 0.14814 -0.16345 0.03950 0.00000 0.00000 0.00000

10 0.09893 0.09266 -0.00365 0.00000 0.00000 0.00000

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

SUM 0.79590 0.70630 0.00000 0.00000 0.00000 0.00000
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Condition  LC5=1.2DL+Wfice+Di

5 -0.02328 0.29193 0.01430 0.00000 0.00000 0.00000

6 -0.07197 1.24185 0.02712 0.00000 0.00000 0.00000

7 -0.17601 0.55373 -0.23949 0.00000 0.00000 0.00000

10 0.27127 0.48148 0.35307 0.00000 0.00000 0.00000

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

SUM 0.00000 2.56899 0.15500 0.00000 0.00000 0.00000

Condition  LC6=1.2DL+Wsice+Di

5 0.08392 0.37005 0.00646 0.00000 0.00000 0.00000

6 0.00596 1.38740 -0.01829 0.00000 0.00000 0.00000

7 -0.12387 0.44616 -0.14451 0.00000 0.00000 0.00000

10 0.13100 0.36539 0.15634 0.00000 0.00000 0.00000

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

SUM 0.09700 2.56899 0.00000 0.00000 0.00000 0.00000

Condition  LC7=1.4DL

5 0.00699 0.13484 0.00216 0.00000 0.00000 0.00000

6 0.00253 0.62121 -0.00693 0.00000 0.00000 0.00000

7 -0.05838 0.19833 -0.05399 0.00000 0.00000 0.00000

10 0.04886 0.14431 0.05876 0.00000 0.00000 0.00000

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

SUM 0.00000 1.09869 0.00000 0.00000 0.00000 0.00000

Condition  LC8=0.9DL

5 0.00450 0.08669 0.00139 0.00000 0.00000 0.00000

6 0.00164 0.39937 -0.00445 0.00000 0.00000 0.00000

7 -0.03753 0.12749 -0.03469 0.00000 0.00000 0.00000

10 0.03139 0.09276 0.03775 0.00000 0.00000 0.00000

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

SUM 0.00000 0.70630 0.00000 0.00000 0.00000 0.00000

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+Wf

LC2=1.2DL+Ws

LC3=0.9DL+Wf

LC4=0.9DL+Ws

LC5=1.2DL+Wfice+Di

LC6=1.2DL+Wsice+Di

LC7=1.4DL

LC8=0.9DL
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                                                                                  Forces                                                                                                                                                    Moments                                                                          

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

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

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

5 Max 0.474 LC2 0.470 LC2 0.181 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.209 LC3 -0.021 LC3 -0.002 LC4 0.00000 LC1 0.00000 LC1 0.00000 LC1

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

6 Max 0.077 LC2 1.387 LC6 0.342 LC3 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.534 LC3 -0.539 LC3 -0.036 LC2 0.00000 LC1 0.00000 LC1 0.00000 LC1

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

7 Max 0.148 LC4 0.554 LC5 0.039 LC4 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.176 LC5 -0.163 LC4 -0.570 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

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

10 Max 0.880 LC1 0.792 LC1 1.279 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min 0.031 LC8 0.093 LC4 -0.004 LC4 0.00000 LC1 0.00000 LC1 0.00000 LC1

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Date:                     3/10/2023

Project Name:   WEST HARTFORD BISHOPS CORNER

Project No.:        CT1195    

Designed By:      LBW          Checked By:  MSC       

CHECK CONNECTION CAPACITY (Worst Case)

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

Bolt Type = A325 3/4" Threaded Rod

Allowable Tensile Load =

FTall = 19880 lbs.

Allowable Shear Load =

FVall= 11928 lbs.

TENSILE FORCES

Reaction F = 792 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in X direction: 880 lbs. (See Bentley Output)

Reactions in Z direction: 1279 lbs. (See Bentley Output)

Resultant: 1552 lbs.

No. of Supports = 1

No. of Bolts / Support = 4

Tension Design Load /Bolts =

ft= 198.00 lbs. < 19880 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 388.12 lbs. < 11928 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.010 + 0.033 = 0.042 < 1.0 Therefore, OK !



                                                                                                      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Existing Beta/Gamma Sector 

Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Date:                     3/10/2023

Project Name:   WEST HARTFORD BISHOPS CORNER

Project No.:        CT1195    

Designed By:      LBW          Checked By:  MSC       

Wind Analysis → Equipment Shelter

Reference Codes:

-Connecticut State Building Code

-International Building Code 2015 (IBC 2015)

-Minimum Design Loads for Buildings and Other Structures (ASCE 7-10)

Structure Classification II (ASCE 7-10 Table 1.5-1)

Basic Wind Speed, V 120 mph (CT Building Code Appendix N)

Importance Factor, I 1 (ASCE 7-10 Table 1.5-2)

Exposure Category B (ASCE 7-10 Section 26.7)

Height Above Ground Level, z 48 ft (Top of Shelter)

Exposure Coefficient, Kz 0.80 (ASCE 7-10 Table 29-3.1)

Wind Directionality Coef., Kd 0.90 (ASCE 7-10 Table 26.6-1)

Topographic Factor, Kzt 1.00 (ASCE 7-10 Section 26.8.2)

Velocity Pressure, qz = 0.00256KzKztKdV
2

(ASCE 7-10 Equation 29.3-1)

= 26.54 psf

Gust Factor, G 0.85 (ASCE 7-10 Section 26.9)

Enclosure Shape: Square

Net Force Coefficient, C f 1.29 (ASCE 7-10 Figure 29.5-1)

Area Wind Force, F = qzGCf (ASCE 7-10 Equation 29.5-2)

= 29.17 psf





Date:                     3/10/2023

Project Name:   WEST HARTFORD BISHOPS CORNER

Project No.:        CT1195    

Designed By:      LBW          Checked By:  MSC       

Steel Platform Design Calculations:

Live Loads:

Snow Load 30 psf

Service Load 25 psf

Dead Loads:

Grating 15 psf

Railing 10 plf

Wall, Roof, and 10 psf

Floor Load

(1) Battery Rack 3400 lbs.

(1) DC Plant 2000 lbs.

(1) FIF Rack 2000 lbs.

(1) UMTS Cabinet 500 lbs.

(2) GSM Cabinet 400 lbs.

(1) LTE Rack 2000 lbs.

(2) HVAC Unit 8000 lbs.

Total= 18300 lbs.

Shelter Area 405.97 ft
2

Area/Load= 45.08 psf

(26.33 ft. x 15.42 ft.)



Date:                     3/10/2023

Project Name:   WEST HARTFORD BISHOPS CORNER

Project No.:        CT1195    

Designed By:      LBW          Checked By:  MSC       

Load Breakdown

● Beam A and B

Live Load

→ Service Load 25 psf x 7.71 ft.  (Tributary Width)

= 192.71 plf

Dead Load

→ Equipment 45.08 psf x 7.71 ft.  (Tributary Width)

347.47 plf

→ Wall 10.00 psf x 11.5 ft.  (Wall Height)

115.00 plf

→ Roof 10.00 psf x 7.71 ft.  (Tributary Width)

77.08 plf

→ Floor 10.00 psf x 7.71 ft.  (Tributary Width)

77.08 plf

Total = 616.63 plf

● Beam C

Live Load

→ Service Load 25 psf x 2.0 ft.  (Tributary Width)

= 50.00 plf

Dead Load

→ Grating 15.00 psf x 2.0 ft.  (Tributary Width)

30.00 plf

→ Railing 10.00 plf



Date:                     3/10/2023

Project Name:   WEST HARTFORD BISHOPS CORNER

Project No.:        CT1195    

Designed By:      LBW          Checked By:  MSC       

Load Breakdown Cont.

● Beam D

Live Load

→ Service Load 25 psf x 2.4 ft.  (Tributary Width)

= 59.38 plf

Dead Load

→ Grating 15.00 psf x 2.4 ft.  (Tributary Width)

35.63 plf

● Beam E and F

Dead Load

→ Railing 10.00 plf



 TEP Northeast
Current Date: 3/10/2023 8:27 AM
Units system: English



 TEP Northeast
Current Date: 3/10/2023 8:28 AM
Units system: English



 TEP Northeast
Current Date: 3/10/2023 8:28 AM
Units system: English



 TEP Northeast
Current Date: 3/10/2023 8:28 AM
Units system: English



 TEP Northeast

Current Date: 3/10/2023 8:56 AM

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

LL Live Load No LL

SL Snow Load No SNOW

WL1 Wind Load Side 1 No WIND

WL2 Wind Load Side 2 No WIND

WL3 Wind Load Side 3 No WIND

WL4 Wind Load Side 4 No WIND

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

Load on nodes
______________________________________________________________________________________________________________________________

Condition Node FX FY FZ MX MY MZ

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

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

DL 260 0.00 -0.12 0.00 0.00 0.00 0.00

261 0.00 -0.12 0.00 0.00 0.00 0.00

262 0.00 -0.029 0.00 0.00 0.00 0.00

265 0.00 -0.06 0.00 0.00 0.00 0.00

281 0.00 -0.029 0.00 0.00 0.00 0.00

282 0.00 -0.06 0.00 0.00 0.00 0.00

WL1 260 0.00 0.00 -0.088 0.00 0.00 0.00

261 0.00 0.00 -0.088 0.00 0.00 0.00

WL2 260 -0.072 0.00 0.00 0.00 0.00 0.00

261 -0.072 0.00 0.00 0.00 0.00 0.00

262 -0.041 0.00 0.00 0.00 0.00 0.00

265 -0.053 0.00 0.00 0.00 0.00 0.00

281 -0.041 0.00 0.00 0.00 0.00 0.00

282 -0.053 0.00 0.00 0.00 0.00 0.00

WL4 260 0.072 0.00 0.00 0.00 0.00 0.00

261 0.072 0.00 0.00 0.00 0.00 0.00

262 0.041 0.00 0.00 0.00 0.00 0.00

265 0.053 0.00 0.00 0.00 0.00 0.00

281 0.041 0.00 0.00 0.00 0.00 0.00

282 0.053 0.00 0.00 0.00 0.00 0.00

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Distributed force on members
______________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %

[Kip/ft] [Kip/ft] [ft] [ft]

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

DL 11 y -0.617 0.00 0.00 No 0.00 No

12 y -0.617 0.00 0.00 No 0.00 No

13 y -0.01 -0.01 75.00 Yes 100.00 Yes

30 y -0.01 0.00 0.00 No 0.00 No

y -0.03 0.00 0.00 No 0.00 No

32 y -0.01 0.00 0.00 No 0.00 No

33 y -0.036 0.00 0.00 No 0.00 No

34 y -0.036 0.00 0.00 No 0.00 No

56 y -0.617 0.00 0.00 No 0.00 No

57 y -0.617 0.00 0.00 No 0.00 No

58 y -0.617 0.00 0.00 No 0.00 No

59 y -0.617 0.00 0.00 No 0.00 No

103 y -0.01 0.00 0.00 No 0.00 No

y -0.03 0.00 0.00 No 0.00 No

LL 11 y -0.193 0.00 0.00 No 0.00 No

12 y -0.193 0.00 0.00 No 0.00 No

30 y -0.05 0.00 0.00 No 0.00 No

33 y -0.06 0.00 0.00 No 0.00 No

34 y -0.06 0.00 0.00 No 0.00 No

56 y -0.193 0.00 0.00 No 0.00 No

57 y -0.193 0.00 0.00 No 0.00 No

58 y -0.193 0.00 0.00 No 0.00 No

59 y -0.193 0.00 0.00 No 0.00 No

103 y -0.05 0.00 0.00 No 0.00 No

WL1 1 z -0.008 0.00 0.00 No 0.00 No

2 z -0.008 -0.008 35.00 Yes 100.00 Yes

3 z -0.006 0.00 0.00 No 0.00 No

4 z -0.006 0.00 0.00 No 0.00 No

5 z -0.008 0.00 0.00 No 0.00 No

7 z -0.015 0.00 0.00 No 0.00 No

8 z -0.015 0.00 0.00 No 0.00 No

35 z -0.008 -0.008 0.00 Yes 50.00 Yes

36 z -0.008 -0.008 0.00 Yes 50.00 Yes

39 z -0.006 0.00 0.00 No 0.00 No

64 z -0.022 0.00 0.00 No 0.00 No

65 z -0.022 0.00 0.00 No 0.00 No

68 z -0.013 0.00 0.00 No 0.00 No

69 z -0.013 0.00 0.00 No 0.00 No

70 z -0.017 0.00 0.00 No 0.00 No

71 z -0.017 0.00 0.00 No 0.00 No

72 z -0.017 0.00 0.00 No 0.00 No

73 z -0.017 0.00 0.00 No 0.00 No

74 z -0.006 0.00 0.00 No 0.00 No

76 z -0.006 0.00 0.00 No 0.00 No

78 z -0.006 0.00 0.00 No 0.00 No

79 z -0.006 0.00 0.00 No 0.00 No

94 z -0.006 0.00 0.00 No 0.00 No

95 z -0.006 0.00 0.00 No 0.00 No

98 z -0.006 0.00 0.00 No 0.00 No

99 z -0.006 0.00 0.00 No 0.00 No

102 z -0.006 0.00 0.00 No 0.00 No

106 z -0.006 0.00 0.00 No 0.00 No

111 z -0.006 0.00 0.00 No 0.00 No

112 z -0.006 0.00 0.00 No 0.00 No
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WL2 1 x -0.008 0.00 0.00 No 0.00 No

2 x -0.008 0.00 0.00 No 0.00 No

5 x -0.008 0.00 0.00 No 0.00 No

35 x -0.008 0.00 0.00 No 0.00 No

36 x -0.008 0.00 0.00 No 0.00 No

37 x -0.006 0.00 0.00 No 0.00 No

65 x -0.022 0.00 0.00 No 0.00 No

66 x -0.022 0.00 0.00 No 0.00 No

68 x -0.013 0.00 0.00 No 0.00 No

69 x -0.013 0.00 0.00 No 0.00 No

70 x -0.017 0.00 0.00 No 0.00 No

71 x -0.017 0.00 0.00 No 0.00 No

72 x -0.017 0.00 0.00 No 0.00 No

73 x -0.017 0.00 0.00 No 0.00 No

93 x -0.006 0.00 0.00 No 0.00 No

94 x -0.006 0.00 0.00 No 0.00 No

95 x -0.006 0.00 0.00 No 0.00 No

96 x -0.006 0.00 0.00 No 0.00 No

97 x -0.006 0.00 0.00 No 0.00 No

98 x -0.006 0.00 0.00 No 0.00 No

99 x -0.006 0.00 0.00 No 0.00 No

102 x -0.006 0.00 0.00 No 0.00 No

106 x -0.006 0.00 0.00 No 0.00 No

WL3 1 z 0.008 0.008 0.00 Yes 50.00 Yes

2 z 0.008 0.008 0.00 Yes 50.00 Yes

3 z 0.006 0.00 0.00 No 0.00 No

4 z 0.006 0.00 0.00 No 0.00 No

5 z 0.008 0.008 0.00 Yes 50.00 Yes

7 z 0.015 0.00 0.00 No 0.00 No

8 z 0.015 0.00 0.00 No 0.00 No

35 z 0.008 0.00 0.00 No 0.00 No

36 z 0.008 0.00 0.00 No 0.00 No

39 z 0.006 0.00 0.00 No 0.00 No

66 z 0.022 0.00 0.00 No 0.00 No

67 z 0.022 0.00 0.00 No 0.00 No

74 z 0.006 0.00 0.00 No 0.00 No

76 z 0.006 0.00 0.00 No 0.00 No

78 z 0.006 0.00 0.00 No 0.00 No

79 z 0.006 0.00 0.00 No 0.00 No

94 z 0.006 0.00 0.00 No 0.00 No

95 z 0.006 0.00 0.00 No 0.00 No

98 z 0.006 0.00 0.00 No 0.00 No

99 z 0.006 0.00 0.00 No 0.00 No

102 z 0.006 0.00 0.00 No 0.00 No

106 z 0.006 0.00 0.00 No 0.00 No

111 z 0.006 0.00 0.00 No 0.00 No

112 z 0.006 0.00 0.00 No 0.00 No

WL4 1 x 0.008 0.008 35.00 Yes 100.00 Yes

2 x 0.008 0.00 0.00 No 0.00 No

5 x 0.008 0.00 0.00 No 0.00 No

35 x 0.008 0.00 0.00 No 0.00 No

36 x 0.008 0.00 0.00 No 0.00 No

37 x 0.006 0.00 0.00 No 0.00 No

64 x 0.022 0.00 0.00 No 0.00 No

67 x 0.022 0.00 0.00 No 0.00 No

68 x 0.013 0.00 0.00 No 0.00 No

69 x 0.013 0.00 0.00 No 0.00 No

70 x 0.017 0.00 0.00 No 0.00 No

71 x 0.017 0.00 0.00 No 0.00 No

72 x 0.017 0.00 0.00 No 0.00 No
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73 x 0.017 0.00 0.00 No 0.00 No

93 x 0.006 0.00 0.00 No 0.00 No

94 x 0.006 0.00 0.00 No 0.00 No

95 x 0.006 0.00 0.00 No 0.00 No

96 x 0.006 0.00 0.00 No 0.00 No

97 x 0.006 0.00 0.00 No 0.00 No

98 x 0.006 0.00 0.00 No 0.00 No

99 x 0.006 0.00 0.00 No 0.00 No

106 x 0.006 0.00 0.00 No 0.00 No

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

Concentrated forces on members
______________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %

[Kip] [ft]

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

DL 2 y -0.035 0.50 No

y -0.035 5.50 No

102 y -0.044 0.50 No

y -0.044 7.50 No

WL1 2 z -0.166 0.50 No

z -0.166 5.50 No

102 z -0.106 0.50 No

z -0.106 7.50 No

WL2 2 x -0.074 0.50 No

x -0.074 5.50 No

102 x -0.234 0.50 No

x -0.234 7.50 No

WL3 2 z 0.166 0.50 No

z 0.166 5.50 No

102 z 0.106 0.50 No

z 0.106 7.50 No

WL4 2 x 0.074 0.50 No

x 0.074 5.50 No

102 x 0.234 0.50 No

x 0.234 7.50 No

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

Load on shells
______________________________________________________________________________________________________________________________

Condition Shell Pressure Temp.

[Kip/ft2] [F]

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

SL 5 0.03 0.00

WL1 1 0.03 0.00

WL2 2 0.03 0.00

WL3 3 0.03 0.00

WL4 4 0.03 0.00

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

LL Live Load No 0.00 0.00 0.00

SL Snow Load No 0.00 0.00 0.00

WL1 Wind Load Side 1 No 0.00 0.00 0.00

WL2 Wind Load Side 2 No 0.00 0.00 0.00

WL3 Wind Load Side 3 No 0.00 0.00 0.00

WL4 Wind Load Side 4 No 0.00 0.00 0.00

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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 TEP Northeast

Current Date: 3/10/2023 8:56 AM

Units system: English

Steel Code Check
______________________________________________________________________________________________________________________________

Report:  Summary - Group by member

Load conditions to be included in design :

LC1=1.4DL

LC2=1.2DL+1.6LL+0.5SL

LC3=1.2DL+LL+1.6SL

LC4=1.2DL+1.6SL+0.5WL1

LC5=1.2DL+1.6SL+0.5WL2

LC6=1.2DL+1.6SL+0.5WL3

LC7=1.2DL+1.6SL+0.5WL4

LC8=1.2DL+LL+0.5SL+WL1

LC9=1.2DL+LL+0.5SL+WL2

LC10=1.2DL+LL+0.5SL+WL3

LC11=1.2DL+LL+0.5SL+WL4

LC12=1.2DL+LL+0.2SL

LC13=0.9DL+WL1

LC14=0.9DL+WL2

LC15=0.9DL+WL3

LC16=0.9DL+WL4

LC17=0.9DL

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

Description Section Member Ctrl Eq. Ratio Status Reference

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

C 10X15.3 30 LC2 at 0.00% 0.05 OK

103 LC11 at 100.00% 0.06 OK

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

C 8X11.5 32 LC2 at 75.00% 0.02 OK

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

HSS_SQR 8X8X1_4 64 LC8 at 0.00% 0.34 OK

65 LC8 at 0.00% 0.32 OK

66 LC3 at 100.00% 0.07 OK

67 LC3 at 100.00% 0.08 OK

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

L 3-1_2X3-1_2X3_8 7 LC8 at 50.00% 0.16 OK

8 LC8 at 50.00% 0.15 OK

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

L 3X3X1_4 33 LC2 at 50.00% 0.10 OK

34 LC2 at 50.00% 0.20 OK

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

L 3X3X3_8 68 LC9 at 0.00% 1.28 N.G.

69 LC11 at 100.00% 1.24 N.G.

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

L 4X4X1_4 40 LC10 at 96.88% 0.20 With warnings

41 LC10 at 96.88% 0.18 With warnings

42 LC10 at 50.00% 0.08 OK

43 LC11 at 50.00% 0.09 With warnings

70 LC13 at 100.00% 0.27 OK

71 LC13 at 93.75% 0.32 OK

72 LC16 at 0.00% 0.13 OK

73 LC14 at 100.00% 0.13 OK

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

PIPE 2-1_2x0.203 1 LC8 at 68.75% 1.68 N.G.

2 LC8 at 68.75% 1.49 N.G.

5 LC9 at 46.25% 1.47 N.G.

35 LC9 at 47.92% 0.46 With warnings
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36 LC11 at 47.92% 0.46 With warnings

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

PIPE 2x0.154 3 LC8 at 48.96% 0.83 With warnings

4 LC15 at 50.00% 1.16 N.G.

37 LC8 at 4.69% 0.60 With warnings

39 LC10 at 49.38% 0.51 With warnings

74 LC14 at 50.00% 1.29 N.G.

76 LC9 at 95.31% 0.22 With warnings

78 LC16 at 100.00% 0.14 OK

79 LC14 at 100.00% 0.20 OK

93 LC15 at 0.00% 0.84 With warnings

94 LC15 at 0.00% 1.19 N.G.

95 LC13 at 6.25% 0.83 With warnings

96 LC8 at 100.00% 0.07 OK

97 LC15 at 100.00% 0.08 OK

98 LC15 at 100.00% 0.09 OK

99 LC8 at 100.00% 0.06 OK

102 LC9 at 58.33% 0.86 OK

106 LC8 at 89.58% 0.19 OK

111 LC10 at 50.00% 0.08 OK

112 LC10 at 50.00% 0.08 OK

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

W 12X26 13 LC2 at 77.68% 0.02 OK

29 LC14 at 25.00% 0.00 OK

47 LC10 at 56.25% 0.01 OK

52 LC10 at 48.44% 0.01 OK

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

W 18X35 6 LC11 at 47.92% 0.09 OK

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

W 21X44 11 LC3 at 0.00% 0.02 OK

12 LC3 at 0.00% 0.02 OK

56 LC11 at 96.35% 0.04 OK

57 LC8 at 4.33% 0.03 OK

58 LC3 at 100.00% 0.02 OK

59 LC3 at 100.00% 0.02 OK

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

W 21X62 9 LC3 at 24.17% 0.98 OK

10 LC3 at 24.11% 0.95 OK

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

W 8X18 28 LC9 at 50.00% 0.15 OK

44 LC11 at 50.00% 0.14 OK

45 LC8 at 50.00% 0.06 OK

46 LC15 at 75.00% 0.01 OK

48 LC10 at 75.00% 0.02 OK

49 LC10 at 75.00% 0.02 OK

50 LC10 at 75.00% 0.02 OK

51 LC10 at 75.00% 0.02 OK

53 LC10 at 75.00% 0.02 OK

54 LC10 at 75.00% 0.01 OK

55 LC8 at 50.00% 0.07 OK

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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 TEP Northeast
Current Date: 3/10/2023 3:04 PM
Units system: English



 TEP Northeast
Current Date: 3/10/2023 3:05 PM
Units system: English



 TEP Northeast
Current Date: 3/10/2023 3:05 PM
Units system: English



 TEP Northeast

Current Date: 3/10/2023 3:06 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

LL Live Load No LL

SL Snow Load No SNOW

WL1 Wind Load Side 1 No WIND

WL2 Wind Load Side 2 No WIND

WL3 Wind Load Side 3 No WIND

WL4 Wind Load Side 4 No WIND

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

Load on nodes
______________________________________________________________________________________________________________________________

Condition Node FX FY FZ MX MY MZ

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

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

DL 260 0.00 -0.12 0.00 0.00 0.00 0.00

261 0.00 -0.12 0.00 0.00 0.00 0.00

262 0.00 -0.029 0.00 0.00 0.00 0.00

265 0.00 -0.06 0.00 0.00 0.00 0.00

281 0.00 -0.06 0.00 0.00 0.00 0.00

282 0.00 -0.029 0.00 0.00 0.00 0.00

WL1 260 0.00 0.00 -0.088 0.00 0.00 0.00

261 0.00 0.00 -0.088 0.00 0.00 0.00

WL2 260 -0.072 0.00 0.00 0.00 0.00 0.00

261 -0.072 0.00 0.00 0.00 0.00 0.00

262 -0.041 0.00 0.00 0.00 0.00 0.00

265 -0.053 0.00 0.00 0.00 0.00 0.00

281 -0.053 0.00 0.00 0.00 0.00 0.00

282 -0.041 0.00 0.00 0.00 0.00 0.00

WL4 260 0.072 0.00 0.00 0.00 0.00 0.00

261 0.072 0.00 0.00 0.00 0.00 0.00

262 0.041 0.00 0.00 0.00 0.00 0.00

265 0.053 0.00 0.00 0.00 0.00 0.00

281 0.053 0.00 0.00 0.00 0.00 0.00

282 0.041 0.00 0.00 0.00 0.00 0.00

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Distributed force on members
______________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %

[Kip/ft] [Kip/ft] [ft] [ft]

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

DL 11 y -0.617 0.00 0.00 No 0.00 No

12 y -0.617 0.00 0.00 No 0.00 No

13 y -0.01 -0.01 75.00 Yes 100.00 Yes

30 y -0.01 0.00 0.00 No 0.00 No

y -0.03 0.00 0.00 No 0.00 No

32 y -0.01 0.00 0.00 No 0.00 No

33 y -0.036 0.00 0.00 No 0.00 No

34 y -0.036 0.00 0.00 No 0.00 No

56 y -0.617 0.00 0.00 No 0.00 No

57 y -0.617 0.00 0.00 No 0.00 No

58 y -0.617 0.00 0.00 No 0.00 No

59 y -0.617 0.00 0.00 No 0.00 No

103 y -0.01 0.00 0.00 No 0.00 No

y -0.03 0.00 0.00 No 0.00 No

LL 11 y -0.193 0.00 0.00 No 0.00 No

12 y -0.193 0.00 0.00 No 0.00 No

30 y -0.05 0.00 0.00 No 0.00 No

33 y -0.06 0.00 0.00 No 0.00 No

34 y -0.06 0.00 0.00 No 0.00 No

56 y -0.193 0.00 0.00 No 0.00 No

57 y -0.193 0.00 0.00 No 0.00 No

58 y -0.193 0.00 0.00 No 0.00 No

59 y -0.193 0.00 0.00 No 0.00 No

103 y -0.05 0.00 0.00 No 0.00 No

WL1 1 z -0.009 0.00 0.00 No 0.00 No

2 z -0.009 -0.009 35.00 Yes 100.00 Yes

3 z -0.006 0.00 0.00 No 0.00 No

4 z -0.008 0.00 0.00 No 0.00 No

5 z -0.009 0.00 0.00 No 0.00 No

7 z -0.015 0.00 0.00 No 0.00 No

8 z -0.015 0.00 0.00 No 0.00 No

35 z -0.008 -0.008 0.00 Yes 50.00 Yes

36 z -0.008 -0.008 0.00 Yes 50.00 Yes

39 z -0.006 0.00 0.00 No 0.00 No

64 z -0.022 0.00 0.00 No 0.00 No

65 z -0.022 0.00 0.00 No 0.00 No

68 z -0.013 0.00 0.00 No 0.00 No

69 z -0.013 0.00 0.00 No 0.00 No

70 z -0.017 0.00 0.00 No 0.00 No

71 z -0.017 0.00 0.00 No 0.00 No

72 z -0.017 0.00 0.00 No 0.00 No

73 z -0.017 0.00 0.00 No 0.00 No

74 z -0.008 0.00 0.00 No 0.00 No

76 z -0.006 0.00 0.00 No 0.00 No

78 z -0.006 0.00 0.00 No 0.00 No

79 z -0.006 0.00 0.00 No 0.00 No

94 z -0.008 0.00 0.00 No 0.00 No

95 z -0.006 0.00 0.00 No 0.00 No

98 z -0.006 0.00 0.00 No 0.00 No

99 z -0.006 0.00 0.00 No 0.00 No

102 z -0.006 0.00 0.00 No 0.00 No

106 z -0.006 0.00 0.00 No 0.00 No

111 z -0.006 0.00 0.00 No 0.00 No

112 z -0.006 0.00 0.00 No 0.00 No
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WL2 1 x -0.009 0.00 0.00 No 0.00 No

2 x -0.009 0.00 0.00 No 0.00 No

5 x -0.009 0.00 0.00 No 0.00 No

35 x -0.008 0.00 0.00 No 0.00 No

36 x -0.008 0.00 0.00 No 0.00 No

37 x -0.006 0.00 0.00 No 0.00 No

65 x -0.022 0.00 0.00 No 0.00 No

66 x -0.022 0.00 0.00 No 0.00 No

68 x -0.013 0.00 0.00 No 0.00 No

69 x -0.013 0.00 0.00 No 0.00 No

70 x -0.017 0.00 0.00 No 0.00 No

71 x -0.017 0.00 0.00 No 0.00 No

72 x -0.017 0.00 0.00 No 0.00 No

73 x -0.017 0.00 0.00 No 0.00 No

93 x -0.006 0.00 0.00 No 0.00 No

94 x -0.008 0.00 0.00 No 0.00 No

95 x -0.006 0.00 0.00 No 0.00 No

96 x -0.006 0.00 0.00 No 0.00 No

97 x -0.006 0.00 0.00 No 0.00 No

98 x -0.006 0.00 0.00 No 0.00 No

99 x -0.006 0.00 0.00 No 0.00 No

102 x -0.006 0.00 0.00 No 0.00 No

106 x -0.006 0.00 0.00 No 0.00 No

WL3 1 z 0.009 0.009 0.00 Yes 50.00 Yes

2 z 0.009 0.009 0.00 Yes 50.00 Yes

3 z 0.006 0.00 0.00 No 0.00 No

4 z 0.008 0.00 0.00 No 0.00 No

5 z 0.009 0.009 0.00 Yes 50.00 Yes

7 z 0.015 0.00 0.00 No 0.00 No

8 z 0.015 0.00 0.00 No 0.00 No

35 z 0.008 0.00 0.00 No 0.00 No

36 z 0.008 0.00 0.00 No 0.00 No

39 z 0.006 0.00 0.00 No 0.00 No

66 z 0.022 0.00 0.00 No 0.00 No

67 z 0.022 0.00 0.00 No 0.00 No

74 z 0.008 0.00 0.00 No 0.00 No

76 z 0.006 0.00 0.00 No 0.00 No

78 z 0.006 0.00 0.00 No 0.00 No

79 z 0.006 0.00 0.00 No 0.00 No

94 z 0.008 0.00 0.00 No 0.00 No

95 z 0.006 0.00 0.00 No 0.00 No

98 z 0.006 0.00 0.00 No 0.00 No

99 z 0.006 0.00 0.00 No 0.00 No

102 z 0.006 0.00 0.00 No 0.00 No

106 z 0.006 0.00 0.00 No 0.00 No

111 z 0.006 0.00 0.00 No 0.00 No

112 z 0.006 0.00 0.00 No 0.00 No

WL4 1 x 0.009 0.008 35.00 Yes 100.00 Yes

2 x 0.009 0.00 0.00 No 0.00 No

5 x 0.009 0.00 0.00 No 0.00 No

35 x 0.008 0.00 0.00 No 0.00 No

36 x 0.008 0.00 0.00 No 0.00 No

37 x 0.006 0.00 0.00 No 0.00 No

64 x 0.022 0.00 0.00 No 0.00 No

67 x 0.022 0.00 0.00 No 0.00 No

68 x 0.013 0.00 0.00 No 0.00 No

69 x 0.013 0.00 0.00 No 0.00 No

70 x 0.017 0.00 0.00 No 0.00 No

71 x 0.017 0.00 0.00 No 0.00 No

72 x 0.017 0.00 0.00 No 0.00 No
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73 x 0.017 0.00 0.00 No 0.00 No

93 x 0.006 0.00 0.00 No 0.00 No

94 x 0.008 0.00 0.00 No 0.00 No

95 x 0.006 0.00 0.00 No 0.00 No

96 x 0.006 0.00 0.00 No 0.00 No

97 x 0.006 0.00 0.00 No 0.00 No

98 x 0.006 0.00 0.00 No 0.00 No

99 x 0.006 0.00 0.00 No 0.00 No

106 x 0.006 0.00 0.00 No 0.00 No

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

Concentrated forces on members
______________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %

[Kip] [ft]

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

DL 2 y -0.035 0.50 No

y -0.035 5.50 No

102 y -0.044 0.50 No

y -0.044 7.50 No

WL1 2 z -0.166 0.50 No

z -0.166 5.50 No

102 z -0.106 0.50 No

z -0.106 7.50 No

WL2 2 x -0.074 0.50 No

x -0.074 5.50 No

102 x -0.234 0.50 No

x -0.234 7.50 No

WL3 2 z 0.166 0.50 No

z 0.166 5.50 No

102 z 0.106 0.50 No

z 0.106 7.50 No

WL4 2 x 0.074 0.50 No

x 0.074 5.50 No

102 x 0.234 0.50 No

x 0.234 7.50 No

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

Load on shells
______________________________________________________________________________________________________________________________

Condition Shell Pressure Temp.

[Kip/ft2] [F]

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

SL 5 0.03 0.00

WL1 1 0.03 0.00

WL2 2 0.03 0.00

WL3 3 0.03 0.00

WL4 4 0.03 0.00

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

LL Live Load No 0.00 0.00 0.00

SL Snow Load No 0.00 0.00 0.00

WL1 Wind Load Side 1 No 0.00 0.00 0.00

WL2 Wind Load Side 2 No 0.00 0.00 0.00

WL3 Wind Load Side 3 No 0.00 0.00 0.00

WL4 Wind Load Side 4 No 0.00 0.00 0.00

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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 TEP Northeast

Current Date: 3/10/2023 3:06 PM

Units system: English

Steel Code Check
______________________________________________________________________________________________________________________________

Report:  Summary - Group by member

Load conditions to be included in design :

LC1=1.4DL

LC2=1.2DL+1.6LL+0.5SL

LC3=1.2DL+LL+1.6SL

LC4=1.2DL+1.6SL+0.5WL1

LC5=1.2DL+1.6SL+0.5WL2

LC6=1.2DL+1.6SL+0.5WL3

LC7=1.2DL+1.6SL+0.5WL4

LC8=1.2DL+LL+0.5SL+WL1

LC9=1.2DL+LL+0.5SL+WL2

LC10=1.2DL+LL+0.5SL+WL3

LC11=1.2DL+LL+0.5SL+WL4

LC12=1.2DL+LL+0.2SL

LC13=0.9DL+WL1

LC14=0.9DL+WL2

LC15=0.9DL+WL3

LC16=0.9DL+WL4

LC17=0.9DL

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

Description Section Member Ctrl Eq. Ratio Status Reference

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

C 10X15.3 30 LC2 at 0.00% 0.06 OK

103 LC2 at 100.00% 0.06 OK

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

C 8X11.5 32 LC2 at 75.00% 0.02 OK

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

HSS_SQR 8X8X1_4 64 LC8 at 0.00% 0.33 OK

65 LC8 at 0.00% 0.32 OK

66 LC3 at 100.00% 0.08 OK

67 LC3 at 100.00% 0.08 OK

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

L 3-1_2X3-1_2X3_8 7 LC8 at 50.00% 0.16 OK

8 LC8 at 50.00% 0.16 OK

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

L 3X3X1_4 33 LC2 at 50.00% 0.10 OK

34 LC2 at 50.00% 0.20 OK

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

L 4X4X1_4 40 LC10 at 96.88% 0.20 With warnings

41 LC10 at 96.88% 0.18 With warnings

42 LC9 at 50.00% 0.08 OK

43 LC11 at 50.00% 0.09 With warnings

70 LC13 at 100.00% 0.29 OK

71 LC13 at 93.75% 0.34 OK

72 LC16 at 0.00% 0.14 OK

73 LC14 at 100.00% 0.13 OK

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

PIPE 2-1_2x0.203 4 LC15 at 50.00% 0.55 With warnings

35 LC8 at 27.08% 0.45 With warnings

36 LC8 at 27.08% 0.45 With warnings

74 LC14 at 50.00% 0.62 With warnings

94 LC15 at 0.00% 0.57 With warnings

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

PIPE 2x0.154 3 LC8 at 50.00% 0.88 With warnings
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37 LC8 at 4.69% 0.60 With warnings

39 LC10 at 53.13% 0.52 With warnings

76 LC9 at 3.91% 0.16 With warnings

78 LC16 at 100.00% 0.14 OK

79 LC14 at 50.00% 0.23 OK

93 LC15 at 0.00% 0.74 With warnings

95 LC13 at 6.25% 0.84 With warnings

96 LC8 at 100.00% 0.07 OK

97 LC15 at 100.00% 0.08 OK

98 LC15 at 100.00% 0.09 OK

99 LC8 at 100.00% 0.06 OK

102 LC9 at 58.33% 0.86 OK

106 LC8 at 89.58% 0.17 OK

111 LC10 at 50.00% 0.08 OK

112 LC10 at 50.00% 0.08 OK

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

PIPE 3x0.300XS 1 LC8 at 68.75% 0.79 With warnings

2 LC8 at 68.75% 0.69 With warnings

5 LC9 at 46.25% 0.73 With warnings

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

T2L 3X3X3_8 68 LC9 at 43.75% 0.52 With warnings

69 LC11 at 56.25% 0.50 With warnings

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

W 12X26 13 LC8 at 18.75% 0.05 OK

29 LC3 at 25.00% 0.03 OK

47 LC8 at 43.75% 0.01 OK

52 LC10 at 48.44% 0.01 OK

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

W 18X35 6 LC11 at 47.92% 0.09 OK

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

W 21X44 11 LC3 at 50.00% 0.02 OK

12 LC3 at 50.00% 0.02 OK

56 LC11 at 96.35% 0.08 OK

57 LC8 at 0.00% 0.08 OK

58 LC3 at 50.00% 0.02 OK

59 LC3 at 50.00% 0.02 OK

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

W 8X18 28 LC9 at 50.00% 0.13 OK

44 LC11 at 50.00% 0.13 OK

45 LC3 at 25.00% 0.10 OK

46 LC8 at 25.00% 0.04 OK

48 LC10 at 75.00% 0.02 OK

49 LC10 at 75.00% 0.02 OK

50 LC10 at 75.00% 0.02 OK

51 LC10 at 75.00% 0.02 OK

53 LC8 at 35.94% 0.03 OK

54 LC3 at 25.00% 0.05 OK

55 LC3 at 25.00% 0.10 OK

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

W&W 21x62 & 8x35 9 LC3 at 75.83% 0.51 OK

10 LC3 at 24.11% 0.50 OK

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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 TEP Northeast
Current Date: 3/10/2023 3:06 PM
Units system: English



 TEP Northeast

Current Date: 3/10/2023 3:07 PM

Units system: English

Analysis result

Reactions
______________________________________________________________________________________________________________________________

Direction of positive forces and moments

                                                              Forces [Kip]                                                                                                            Moments [Kip*ft]                                              

Node FX FY FZ MX MY MZ

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

Condition  LC1=1.4DL

101 0.00303 18.29383 0.07572 0.00000 0.00000 0.00000

105 0.01236 18.01434 -0.05457 0.00000 0.00000 0.00000

104 0.00219 16.86297 -0.04950 0.00000 0.00000 0.00000

103 -0.01758 17.82529 0.02835 0.00000 0.00000 0.00000

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

SUM 0.00000 70.99643 0.00000 0.00000 0.00000 0.00000

Condition  LC2=1.2DL+1.6LL+0.5SL

101 -0.00443 21.50823 0.11298 0.00000 0.00000 0.00000

105 0.01874 22.06965 -0.08012 0.00000 0.00000 0.00000

104 0.00392 20.12156 -0.07020 0.00000 0.00000 0.00000

103 -0.01822 20.82775 0.03734 0.00000 0.00000 0.00000

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

SUM 0.00000 84.52719 0.00000 0.00000 0.00000 0.00000

Condition  LC3=1.2DL+LL+1.6SL

101 -0.00627 23.24550 0.12870 0.00000 0.00000 0.00000

105 0.02132 23.50059 -0.09228 0.00000 0.00000 0.00000

104 0.00374 21.90667 -0.08332 0.00000 0.00000 0.00000

103 -0.01879 22.67773 0.04689 0.00000 0.00000 0.00000

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

SUM 0.00000 91.33049 0.00000 0.00000 0.00000 0.00000

Condition  LC4=1.2DL+1.6SL+0.5WL1

101 -0.15086 19.24410 3.45000 0.00000 0.00000 0.00000

105 0.01979 21.61873 -0.09832 0.00000 0.00000 0.00000

104 0.00401 20.52114 -0.09034 0.00000 0.00000 0.00000

103 0.12705 18.95683 3.23960 0.00000 0.00000 0.00000

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

SUM 0.00000 80.34080 6.50095 0.00000 0.00000 0.00000
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Condition  LC5=1.2DL+1.6SL+0.5WL2

101 2.24068 22.86489 -2.77739 0.00000 0.00000 0.00000

105 -0.02355 20.49702 -0.06238 0.00000 0.00000 0.00000

104 -0.02106 19.12240 -0.07190 0.00000 0.00000 0.00000

103 2.17540 17.85648 2.91168 0.00000 0.00000 0.00000

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

SUM 4.37148 80.34080 0.00000 0.00000 0.00000 0.00000

Condition  LC6=1.2DL+1.6SL+0.5WL3

101 0.02694 21.81985 -2.96898 0.00000 0.00000 0.00000

105 0.01251 19.04457 -0.06273 0.00000 0.00000 0.00000

104 0.00079 18.13542 -0.05995 0.00000 0.00000 0.00000

103 -0.04024 21.34096 -2.89715 0.00000 0.00000 0.00000

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

SUM 0.00000 80.34080 -5.98881 0.00000 0.00000 0.00000

Condition  LC7=1.2DL+1.6SL+0.5WL4

101 -2.22422 18.30427 2.94406 0.00000 0.00000 0.00000

105 0.03828 20.14110 -0.07739 0.00000 0.00000 0.00000

104 0.04165 19.47825 -0.05745 0.00000 0.00000 0.00000

103 -2.15336 22.41718 -2.80921 0.00000 0.00000 0.00000

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

SUM -4.29766 80.34080 0.00000 0.00000 0.00000 0.00000

Condition  LC8=1.2DL+LL+0.5SL+WL1

101 -0.30064 17.26783 6.80513 0.00000 0.00000 0.00000

105 0.02403 22.77848 -0.12647 0.00000 0.00000 0.00000

104 0.00679 20.98074 -0.11141 0.00000 0.00000 0.00000

103 0.26983 16.90632 6.43463 0.00000 0.00000 0.00000

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

SUM 0.00000 77.93337 13.00189 0.00000 0.00000 0.00000

Condition  LC9=1.2DL+LL+0.5SL+WL2

101 4.47968 24.50689 -5.64677 0.00000 0.00000 0.00000

105 -0.06306 20.53681 -0.05227 0.00000 0.00000 0.00000

104 -0.03917 18.18295 -0.07319 0.00000 0.00000 0.00000

103 4.36549 14.70672 5.77223 0.00000 0.00000 0.00000

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

SUM 8.74295 77.93337 0.00000 0.00000 0.00000 0.00000

Condition  LC10=1.2DL+LL+0.5SL+WL3

101 0.05511 22.41939 -6.03193 0.00000 0.00000 0.00000

105 0.00945 17.63012 -0.05618 0.00000 0.00000 0.00000

104 0.00028 16.20995 -0.05411 0.00000 0.00000 0.00000

103 -0.06483 21.67393 -5.83540 0.00000 0.00000 0.00000

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

SUM 0.00001 77.93338 -11.97762 0.00000 0.00000 0.00000

Condition  LC11=1.2DL+LL+0.5SL+WL4

101 -4.44543 15.38987 5.78361 0.00000 0.00000 0.00000

105 0.05919 19.82264 -0.08207 0.00000 0.00000 0.00000

104 0.07912 18.89694 -0.04549 0.00000 0.00000 0.00000

103 -4.28822 23.82393 -5.65605 0.00000 0.00000 0.00000

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

SUM -8.59533 77.93337 0.00000 0.00000 0.00000 0.00000
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Condition  LC12=1.2DL+LL+0.2SL

101 -0.00065 18.98150 0.08573 0.00000 0.00000 0.00000

105 0.01410 19.24035 -0.06119 0.00000 0.00000 0.00000

104 0.00281 17.65426 -0.05408 0.00000 0.00000 0.00000

103 -0.01627 18.40350 0.02953 0.00000 0.00000 0.00000

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

SUM 0.00000 74.27961 0.00000 0.00000 0.00000 0.00000

Condition  LC13=0.9DL+WL1

101 -0.29254 9.14330 6.71148 0.00000 0.00000 0.00000

105 0.00989 14.19678 -0.05874 0.00000 0.00000 0.00000

104 0.00294 13.25351 -0.05251 0.00000 0.00000 0.00000

103 0.27971 9.04696 6.40165 0.00000 0.00000 0.00000

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

SUM 0.00000 45.64056 13.00189 0.00000 0.00000 0.00000

Condition  LC14=0.9DL+WL2

101 4.45055 16.33806 -5.60069 0.00000 0.00000 0.00000

105 -0.03870 11.98027 -0.01403 0.00000 0.00000 0.00000

104 -0.00635 10.43719 -0.02775 0.00000 0.00000 0.00000

103 4.33745 6.88504 5.64248 0.00000 0.00000 0.00000

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

SUM 8.74295 45.64056 0.00000 0.00000 0.00000 0.00000

Condition  LC15=0.9DL+WL3

101 0.05808 14.28292 -6.06773 0.00000 0.00000 0.00000

105 0.00190 9.05893 -0.03257 0.00000 0.00000 0.00000

104 -0.00046 8.48502 -0.03298 0.00000 0.00000 0.00000

103 -0.05951 13.81370 -5.84434 0.00000 0.00000 0.00000

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

SUM 0.00001 45.64057 -11.97762 0.00000 0.00000 0.00000

Condition  LC16=0.9DL+WL4

101 -4.40508 7.29659 5.61152 0.00000 0.00000 0.00000

105 0.01314 11.22679 -0.03046 0.00000 0.00000 0.00000

104 0.04299 11.19039 -0.01225 0.00000 0.00000 0.00000

103 -4.24638 15.92679 -5.56881 0.00000 0.00000 0.00000

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

SUM -8.59533 45.64056 0.00000 0.00000 0.00000 0.00000

Condition  LC17=0.9DL

101 0.00396 11.76453 0.03086 0.00000 0.00000 0.00000

105 0.00496 11.57693 -0.02245 0.00000 0.00000 0.00000

104 0.00082 10.83928 -0.02040 0.00000 0.00000 0.00000

103 -0.00975 11.45982 0.01199 0.00000 0.00000 0.00000

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

SUM 0.00000 45.64056 0.00000 0.00000 0.00000 0.00000
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Envelope for nodal reactions
______________________________________________________________________________________________________________________________

Note.- lc is the controlling load condition

Direction of positive forces and moments

Envelope of nodal reactions for       :

LC1=1.4DL

LC2=1.2DL+1.6LL+0.5SL

LC3=1.2DL+LL+1.6SL

LC4=1.2DL+1.6SL+0.5WL1

LC5=1.2DL+1.6SL+0.5WL2

LC6=1.2DL+1.6SL+0.5WL3

LC7=1.2DL+1.6SL+0.5WL4

LC8=1.2DL+LL+0.5SL+WL1

LC9=1.2DL+LL+0.5SL+WL2

LC10=1.2DL+LL+0.5SL+WL3

LC11=1.2DL+LL+0.5SL+WL4

LC12=1.2DL+LL+0.2SL

LC13=0.9DL+WL1

LC14=0.9DL+WL2

LC15=0.9DL+WL3

LC16=0.9DL+WL4

LC17=0.9DL

                                                                                  Forces                                                                                                                                                    Moments                                                                          

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

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

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

101 Max 4.480 LC9 24.507 LC9 6.805 LC8 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -4.445 LC11 7.297 LC16 -6.068 LC15 0.00000 LC1 0.00000 LC1 0.00000 LC1

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

105 Max 0.059 LC11 23.501 LC3 -0.014 LC14 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.063 LC9 9.059 LC15 -0.126 LC8 0.00000 LC1 0.00000 LC1 0.00000 LC1

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

104 Max 0.079 LC11 21.907 LC3 -0.012 LC16 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.039 LC9 8.485 LC15 -0.111 LC8 0.00000 LC1 0.00000 LC1 0.00000 LC1

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

103 Max 4.365 LC9 23.824 LC11 6.435 LC8 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -4.288 LC11 6.885 LC14 -5.844 LC15 0.00000 LC1 0.00000 LC1 0.00000 LC1

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Introduction 
We have completed our structural analysis of the proposed equipment installation on the foregoing tower to 
determine its ability to support the new loads proposed by New Cingular Wireless PCS, LLC (AT&T). The 
objective of the analysis was to determine if the tower meets the current structural codes and standards with the 
proposed equipment installation.    

Existing Structural Information 
The following documents for the existing structure were made available for our structural analysis. 

Tower Information Rohn Drawings Referenced File No. 34599SW, dated July 28, 1997.  
Structural Analysis provided by Semaan Engineering Solutions, Job No. 
CT03XC074, dated October 20, 2014.  Structural Analysis by Ramaker & 
Associates, Project No. 22995, dated April 5, 2018.  

Foundation Information No Foundation Information was available at the time of analysis. 
Geotechnical Information N/A (Rooftop Installation) 
Equipment Information Vertical Bridge Collocation Application Version 2. (2/21/2022) 
Tower Reinforcement Information Tower has been previously modified.  These modifications are considered in 

the analysis results.  Modification Design by Semaan Engineering Solutions, 
Job No. CT03XC074, dated October 20, 2014.   

Final Proposed Equipment Loading for New Cingular Wireless PCS, LLC (ATT) 
The following proposed loading was obtained from the Vertical Bridge Collocation Application: 

Antenna/Equipment Coax 
Mount 
(Ft.) 

RAD 
(Ft.) Qty. Antenna Type Qty. Size/Type 

89.5 

- 3 Sector Frames Mount 

9 
2 
1 
1 
3 

1.625 Cables 
1.0 DC Power 
0.4375 Fiber 
0.375 RET 

1.0 DC Power 
89.5 

3 Ericsson AIR6449 Panel 
3 Ericsson AIR6419N77G Panel 
2 CCI DMP65R-BU8D Panel 
1 CCI DMP65R-BU6D Panel 
3 Ericsson 4426 B66 RRU 
3 Ericsson 4449 B5/B12 RRU 
1 Raycap DC9-48-60-24-8C-EV Surge 
1 Raycap DC6-48-60-0-8C-EC Surge 
6 Powerwave TT19-08BP111-001 TMA 

Note: Proposed equipment shown in bold. 
Note: Other existing loading can be found on the tower profile attached.  
Note: Additional Loading to reach 27,000 sq. inches has been considered in the analysis results. 
Note: Elevation for equipment includes 54’ for the building height. 
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Design Criteria 
The tower was analyzed using tnxTower (Version 8.1.1.0) tower analysis software using the following design 
criteria.   

State Connecticut 
City/County Building Code Hartford County (IBC 2022) 
TIA/EIA Standard Code TIA-222-H 
Basic Wind Speed 125 MPH (Vult) 
Basic Wind Speed w/ Ice 50 MPH w/ 1.50” Ice 
Steel Grade 50 KSI Tower Legs / 42 KSI Tower 

Bracing / A325 Bolts 
Exposure Category C 
Topographic Category (height) 1 (0.0 Ft.) 
Risk Category II 
Ss 0.185 
Seismic Design Category B 

Analysis Results 
Based on the foregoing information, our structural analysis determined that the existing tower is structurally 
capable of supporting the proposed equipment loads without modification.  No foundation information was 
available at the time of analysis.  Based on the remaining capacity, the existing tower foundation should be within 
acceptable tolerance.  Further information will need to be provided to determine the actual foundation 
capacity.  A seismic analysis has been performed on this tower and is not controlling. 

Assumptions
The below assumptions are true, complete, and accurate. 

1. The existing tower has been maintained to manufacturer’s specifications and is in good condition.
2. Foundations are considered to have been properly designed for the original design loads.
3. All member connections are considered to have been designed to meet the load carrying capacity of the

connected member.
4. Antenna mount loads have been estimated based on generally accepted industry standards.
5. The mounts for the proposed antennas have been analyzed and designed by others.
6. See additional assumptions contained in the report attached.
7. Tower is within acceptable engineering tolerance at 105%.
8. Foundations are within acceptable engineering tolerance at 110%.
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Conclusions 
The existing tower described above does have sufficient capacity to support the proposed loading based on the 
governing Building Code. The tower foundation has not been evaluated but should be within acceptable tolerance. 
A seismic analysis has been performed on this tower and is not controlling. 

We appreciate the opportunity of providing our continuing professional services to you.  If you have any 
questions or need further assistance, please call us anytime at 561-948-6367. 

Sincerely, 

Analysis by: 

Michael T. De Boer, PE 
Vice President of Engineering 
Cellsite Solutions, LLC 02/21/2023

mike.deboer
CT Stamp
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Standard Conditions 
All engineering services are performed on the basis that the information used is current and correct. This 
information may consist of, but not necessarily limited, to: 

- Information supplied by the client regarding the structure itself, the antenna and transmission line loading 
on the structure and it components, or relevant information. 

- Information from drawings in possession of Vertical Bridge Engineering, LLC, or generated by field 
inspections or measurements of the structure. 

It is the responsibility of the client to ensure that the information provided to Vertical Bridge Engineering, LLC   
and used in the performance of our engineering services is correct and complete.  In the absence of information 
contrary, we consider that all structures were constructed in accordance with the drawings and specifications and 
are in a un- corroded condition and have not deteriorated; and we, therefore consider that their capacity has not 
significantly changed from the original design condition. 

All services will be performed to the codes and standards specified by the client, and we do not imply to meet any 
other code and standard requirements unless explicitly agreed to in writing.  If wind and ice loads or other 
relevant parameters are to be different from the minimum values recommended by the codes and standards, the 
client shall specify the exact requirements.  In the absence of information to the contrary, all work will be 
performed in accordance with the revision of ANSI/TIA/EIA-222-H requested. 

All services are performed, results obtained and recommendations made in accordance with the generally 
accepted engineering principles and practices.  Vertical Bridge Engineering LLC, is not responsible for the 
conclusions, opinions and recommendations made by others based on the information we supply. 
 
Disclaimer of Warranties 
The engineering services by Vertical Bridge Engineering, LLC in connection with this Structural Analysis are 
limited to a computer analysis of the tower structure, size and capacity of its members. Vertical Bridge 
Engineering, LLC does not analyze the fabrication, including welding, except as may be expressly included in this 
report. 

The purpose of this report is to assess the feasibility of adding appurtenances usually accompanied by 
transmission lines.  Any mention of structural modifications are reasonable estimates and should not be used a 
precise construction document.  Precise modification drawings are obtainable from Vertical Bridge Engineering, 
LLC but are beyond the scope of this report. 

Vertical Bridge Engineering, LLC makes no warranties, express or implied, in connection with this report and 
disclaims any liability arising from material, fabrication and erection of this tower, or installation and compliance 
with legal and permitting requirements of the proposed equipment. Vertical Bridge Engineering, LLC will not be 
responsible whatsoever for or on account of, consequential or incidental damages sustained by any person, firm, 
or organization as a result of any data or conclusions contained in this report.  The maximum liability of Vertical 
Bridge Engineering, LLC pursuant to this report will be limited to the total fee received for preparation of this 
report. 
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 Cellsite Solutions, LLC 
 4150 C Street SW 

 Cedar Rapids, IA 52404 
 Phone: 319-826-3404 

 FAX:  

Job: US-CT-5020 (West Hartford CT)
 Project: Structural Analysis of a 50' GT on a Rooftop
 Client:  Vertical Bridge (ATT)  Drawn by: mike.deboer  App'd: 

 Code:  TIA-222-H  Date: 03/31/22  Scale:  NTS 
 Path: 

C:\Users\mike.deboer\OneDrive - CellSite Solutions LLC\Documents\US-CT-5020_SA_031622_ATT\US-CT-5020_SA_031722_ATT.eri
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PLAN

R=29.00 ft (51)

R=49.00 ft (51)

R=40.00 ft (51)

 Commscope NNVV-65B-R4 (Sprint)  100 Commscope NNVV-65B-R4 (Sprint)  100 Commscope NNVV-65B-R4 (Sprint)  100 RFS APXVTM14-ALU-120 (Sprint)  100 RFS APXVTM14-ALU-120 (Sprint)  100 RFS APXVTM14-ALU-120 (Sprint)  100 ALU 1900 MHz 4x40WRRH (Sprint)  100 ALU 1900 MHz 4x40WRRH (Sprint)  100 ALU 1900 MHz 4x40WRRH (Sprint)  100 (2) ALU 800 MHZ 2x50W RRH (Sprint)  100 (2) ALU 800 MHZ 2x50W RRH (Sprint)  100 (2) ALU 800 MHZ 2x50W RRH (Sprint)  100 ALU TD-RRH8x20-25 (Sprint)  100 ALU TD-RRH8x20-25 (Sprint)  100 ALU TD-RRH8x20-25 (Sprint)  100 Sector Frames (Sprint)  100 Raycap DC9-48-60-24-8C-EV (ATT)  89.5 (2) Powerwave TT19-08BP111-001 
 (ATT)

 89.5 (2) Powerwave TT19-08BP111-001 
 (ATT)

 89.5 (2) Powerwave TT19-08BP111-001 
 (ATT)

 89.5 Sector Frames (ATT)  89.5 1/3 Remaining Reserved Rights (ATT)  89.5 1/3 Remaining Reserved Rights (ATT)  89.5 1/3 Remaining Reserved Rights (ATT)  89.5 Ericsson AIR6449 (ATT)  89.5 Ericsson AIR6449 (ATT)  89.5 Ericsson AIR6449 (ATT)  89.5 Ericsson AIR6419N77G (ATT)  89.5 Ericsson AIR6419N77G (ATT)  89.5 Ericsson AIR6419N77G (ATT)  89.5 CCI DMP65R-BU8D (ATT)  89.5 CCI DMP65R-BU8D (ATT)  89.5 CCI DMP65R-BU6D (ATT)  89.5 Ericsson 4426 B66 RRU (ATT)  89.5 Ericsson 4426 B66 RRU (ATT)  89.5 Ericsson 4426 B66 RRU (ATT)  89.5 Ericsson 4449 B5/B12 RRU (ATT)  89.5 Ericsson 4449 B5/B12 RRU (ATT)  89.5 Ericsson 4449 B5/B12 RRU (ATT)  89.5 Raycap DC6-48-60-0-8C-EC (ATT)  89.5DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

 Commscope NNVV-65B-R4 (Sprint)  100
 Commscope NNVV-65B-R4 (Sprint)  100
 Commscope NNVV-65B-R4 (Sprint)  100
 RFS APXVTM14-ALU-120 (Sprint)  100
 RFS APXVTM14-ALU-120 (Sprint)  100
 RFS APXVTM14-ALU-120 (Sprint)  100
 ALU 1900 MHz 4x40WRRH (Sprint)  100
 ALU 1900 MHz 4x40WRRH (Sprint)  100
 ALU 1900 MHz 4x40WRRH (Sprint)  100
 (2) ALU 800 MHZ 2x50W RRH (Sprint)  100
 (2) ALU 800 MHZ 2x50W RRH (Sprint)  100
 (2) ALU 800 MHZ 2x50W RRH (Sprint)  100
 ALU TD-RRH8x20-25 (Sprint)  100
 ALU TD-RRH8x20-25 (Sprint)  100
 ALU TD-RRH8x20-25 (Sprint)  100
 Sector Frames (Sprint)  100
 Raycap DC9-48-60-24-8C-EV (ATT)  89.5
 (2) Powerwave TT19-08BP111-001 
 (ATT)

 89.5

 (2) Powerwave TT19-08BP111-001 
 (ATT)

 89.5

 (2) Powerwave TT19-08BP111-001 
 (ATT)

 89.5

 Sector Frames (ATT)  89.5
 1/3 Remaining Reserved Rights (ATT)  89.5
 1/3 Remaining Reserved Rights (ATT)  89.5
 1/3 Remaining Reserved Rights (ATT)  89.5
 Ericsson AIR6449 (ATT)  89.5
 Ericsson AIR6449 (ATT)  89.5
 Ericsson AIR6449 (ATT)  89.5
 Ericsson AIR6419N77G (ATT)  89.5
 Ericsson AIR6419N77G (ATT)  89.5
 Ericsson AIR6419N77G (ATT)  89.5
 CCI DMP65R-BU8D (ATT)  89.5
 CCI DMP65R-BU8D (ATT)  89.5
 CCI DMP65R-BU6D (ATT)  89.5
 Ericsson 4426 B66 RRU (ATT)  89.5
 Ericsson 4426 B66 RRU (ATT)  89.5
 Ericsson 4426 B66 RRU (ATT)  89.5
 Ericsson 4449 B5/B12 RRU (ATT)  89.5
 Ericsson 4449 B5/B12 RRU (ATT)  89.5
 Ericsson 4449 B5/B12 RRU (ATT)  89.5
 Raycap DC6-48-60-0-8C-EC (ATT)  89.5

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi  A53-B-42  42 ksi  63 ksi

TOWER DESIGN NOTES
1.   Tower is located in Hartford County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-H Standard.
3.   Tower designed for a 125 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
8.   Weld together tower sections have flange connections.
9.   Connections use galvanized A325 bolts, nuts and locking devices. Installation per 

 TIA/EIA-222 and AISC Specifications.
10.   Tower members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM 

 A153 Standards.
11.   Welds are fabricated with ER-70S-6 electrodes.
12.   TOWER RATING: 78.3%
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  Tower Input Data    
 
 
The main tower is a 3x guyed tower with an overall height of 104.00 ft above the ground line. 
The base of the tower is set at an elevation of 54.00 ft above the ground line. 
The face width of the tower is 3.42 ft at the top and tapered at the base. 
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: 214.03 ft. 
• Basic wind speed of 125 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 1.500 in. 
• Ice thickness is considered to increase with height. 
• Ice density of 56.00 pcf. 
• A wind speed of 50 mph  is used in combination with ice. 
• Temperature drop of 50.00 °F. 
• Deflections calculated using a wind speed of 60 mph. 
• Weld together tower sections have flange connections.. 
• Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and AISC 

Specifications.. 
• Tower members are ''hot dipped'' galvanized in accordance with ASTM A123 and ASTM A153 Standards.. 
• Welds are fabricated with ER-70S-6 electrodes.. 
• Pressures are calculated at each section. 
• Stress ratio used in tower member design is 1. 
• Safety factor used in guy design is 1. 
• Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 
  Options    

 
  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned √ Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 
√ Use Code Stress Ratios √ Use Clear Spans For KL/r √ All Leg Panels Have Same Allowable 
√ Use Code Safety Factors - Guys √ Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice   Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients   Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-H Bracing Resist. Exemption 
√ Include Bolts In Member Capacity √ Autocalc Torque Arm Areas   Use TIA-222-H Tension Splice Exemption 
√ Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
√ Secondary Horizontal Braces Leg   Sort Capacity Reports By Component   Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided) √ Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs   Pole Without Linear Attachments 
          Pole With Shroud Or No Appurtenances 
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 Tower Section Geometry    
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Assembly 
Database 

Description Section 
Width  

 
ft 

Number  
of  

Sections 

Section 
Length 

 
ft 

T1 104.00-89.00   3.42 1 15.00 
T2 89.00-74.00   3.42 1 15.00 
T3 74.00-59.00   3.42 1 15.00 
T4 59.00-54.00   3.42 1 5.00 
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 Tower Section Geometry (cont’d)   
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Diagonal 
Spacing 

 
ft 

Bracing 
Type 

Has 
K Brace 

End 
Panels 

Has  
Horizontals 

Top Girt 
Offset 

 
in 

Bottom Girt 
Offset 

 
in 

T1 104.00-89.00 2.44 K Brace Right No Yes 2.000 2.000 
T2 89.00-74.00 2.44 X Brace No Yes 2.000 2.000 
T3 74.00-59.00 2.44 K Brace Right No Yes 2.000 2.000 
T4 59.00-54.00 1.17 K Brace Right No Yes 2.000 2.000 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

 

Diagonal  
Size 

 

Diagonal 
Grade 

T1 104.00-89.00 Pipe ROHN 2.5 X-STR A572-50 
(50 ksi) 

Pipe ROHN 1.5 x 11GA A53-B-42 
(42 ksi) 

T2 89.00-74.00 Pipe ROHN 2.5 EH A572-50 
(50 ksi) 

Pipe ROHN 1.5 x 16GA A53-B-42 
(42 ksi) 

T3 74.00-59.00 Pipe ROHN 2.5 X-STR A572-50 
(50 ksi) 

Pipe ROHN 1.5 x 16GA A53-B-42 
(42 ksi) 

T4 59.00-54.00 Pipe ROHN 2.5 X-STR A572-50 
(50 ksi) 

Pipe  A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Top Girt 
Type 

 

Top Girt  
Size 

 

Top Girt  
Grade 

Bottom Girt 
Type 

 

Bottom Girt  
Size 

 

Bottom Girt 
Grade 

T1 104.00-89.00 Pipe ROHN 1.5 x 11GA A36 
(36 ksi) 

Pipe ROHN 1.5 x 11GA A36 
(36 ksi) 

T2 89.00-74.00 Pipe ROHN 1.5 x 16GA A36 
(36 ksi) 

Pipe ROHN 1.5 x 16GA A36 
(36 ksi) 

T3 74.00-59.00 Pipe ROHN 1.5 x 16GA A36 
(36 ksi) 

Pipe ROHN 1.5 x 16GA A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
ft 

No. 
of  

Mid 
Girts 

Mid Girt 
Type 

 

Mid Girt  
Size 

 

Mid Girt  
Grade 

Horizontal 
Type 

 
 

Horizontal 
Size 

 

Horizontal  
Grade 

T4 59.00-54.00 None Flat Bar  A36 
(36 ksi) 

Equal Angle L4x4x1/4 A572-50 
(50 ksi) 
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 Tower Section Geometry (cont’d)   
 

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 

T1 
104.00-89.00 

0.00 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T2 89.00-74.00 0.00 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T3 74.00-59.00 0.00 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T4 59.00-54.00 0.00 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

 
 
 

 Tower Section Geometry (cont’d)   
 

   K Factors1 

Tower 
 Elevation 

 
 

ft 

Calc 
K 

Single 
Angles 

Calc 
K 

Solid 
Rounds 

Legs X 
Brace 
Diags 

X 
Y 

K 
Brace 
Diags 

X 
Y 

Single 
Diags 

 
X 
Y 

Girts 
 
 

X 
Y 

Horiz. 
 
 

X 
Y 

Sec. 
Horiz. 

 
X 
Y 

Inner 
Brace 

 
X 
Y 

T1 
104.00-89.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T2 
89.00-74.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T3 
74.00-59.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T4 
59.00-54.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to 
the overall length. 
 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal 

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

T1 
104.00-89.00 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T2 89.00-74.00 0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T3 74.00-59.00 0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T4 59.00-54.00 0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
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Tower 
 Elevation 

ft 

Redundant 
Horizontal 

Redundant 
Diagonal 

Redundant 
Sub-Diagonal 

Redundant 
Sub-Horizontal 

Redundant Vertical Redundant Hip Redundant Hip 
Diagonal 

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

T1 
104.00-89.00 

0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T2 89.00-74.00 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T3 74.00-59.00 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T4 59.00-54.00 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

 
 
 

 Guy Data   
 

Guy 
 Elevation 

 
ft 

Guy 
Grade 

 Guy 
Size 

 

Initial 
Tension 

 
K 

% 
 

Guy 
Modulus 

 
ksi 

Guy 
Weight 

 
plf 

Lu 
 
 

ft 

Anchor  
Radius 

 
ft 

Anchor  
Azimuth 

Adj. 
° 

Anchor 
Elevation 

 
ft 

End 
Fitting 

Efficiency 
% 

86.3889 EHS A 
B 
C 

1/2 
1/2 
1/2 

2.69 
2.69 
2.69 

10% 
10% 
10% 

21000.00 
21000.00 
21000.00 

0.52 
0.52 
0.52 

52.01 
58.90 
44.62 

40.00 
49.00 
29.00 

0.00 
0.00 
0.00 

51.00 
51.00 
51.00 

100% 
100% 
100% 

 
 
 

 Guy Data(cont’d)   
 

Guy 
 Elevation 

ft 

Mount 
Type 

Torque-Arm 
Spread 

 
ft 

Torque-Arm 
Leg Angle 

 
° 

Torque-Arm 
Style 

Torque-Arm 
Grade 

Torque-Arm 
Type 

Torque-Arm Size 

86.3889 Torque Arm 6.83 0.00 Channel A36 
(36 ksi) 

Channel C10x30 

 
 
 

 Guy Data (cont’d)   
 

Guy 
 Elevation 

ft 

Diagonal 
Grade 

Diagonal 
Type 

Upper Diagonal 
Size 

Lower Diagonal 
Size 

Is 
Strap. 

Pull-Off 
Grade 

Pull-Off Type Pull-Off Size 

86.39 A572-50 
(50 ksi) 

Solid Round   No A572-50 
(50 ksi) 

Solid Round 1 1/4 
 

 
 
 

 Guy Data (cont’d)   
 

Guy 
 Elevation 

 
ft 

Cable 
Weight 

A 
K 

Cable 
Weight 

B 
K 

Cable 
Weight 

C 
K 

Cable 
Weight 

D 
K 

Tower 
Intercept 

A 
ft 

Tower 
Intercept 

B 
ft 

Tower 
Intercept 

C 
ft 

Tower 
Intercept 

D 
ft 
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Guy 
 Elevation 

 
ft 

Cable 
Weight 

A 
K 

Cable 
Weight 

B 
K 

Cable 
Weight 

C 
K 

Cable 
Weight 

D 
K 

Tower 
Intercept 

A 
ft 

Tower 
Intercept 

B 
ft 

Tower 
Intercept 

C 
ft 

Tower 
Intercept 

D 
ft 

86.3889 0.03 0.03 0.02   0.26 
0.9 sec/pulse 

0.33 
1.0 sec/pulse 

0.19 
0.8 sec/pulse 

  

 
 

 Guy Data (cont’d)   
 

   Torque Arm Pull Off Diagonal 

Guy 
 Elevation 

ft 

Calc 
K 

Single 
Angles 

Calc 
K 

Solid 
Rounds 

Kx Ky Kx Ky Kx Ky 

86.3889 No No 1 1 1 1 1 1 

 
 

 Guy Data (cont’d)   
 

 Torque-Arm Pull Off Diagonal 
Guy 

 Elevation 
ft 

Bolt Size 
in 

Number Net Width 
Deduct 

in 

U 
 

Bolt Size 
in 

Number Net Width 
Deduct 

in 

U 
 

Bolt Size 
in 

Number Net Width 
Deduct 

in 

U 
 

86.3889 0.000 
A325N 

0 0.000 1 0.625 
A325N 

0 0.000 0.75 0.625 
A325N 

0 0.000 0.75 

 
 
 

 Guy Pressures   
 

Guy 
 Elevation 

ft 

Guy 
Location 

z 
 

ft 

qz 
 

ksf 

qz 
Ice 
ksf 

Ice 
Thickness 

in 
86.3889 A 

B 
C 

68.69 
68.69 
68.69 

0.04 
0.04 
0.04 

0.01 
0.01 
0.01 

1.614 
1.614 
1.614 

 
 

 Guy-Tensioning Information   
 

    Temperature At Time Of Tensioning 
     

0 F 
 

20 F 
 

40 F 
 

60 F 
 

80 F 
 

100 F 
 

120 F 
Guy 

 Elevation 
ft 

 H 
 

ft 

V 
 

ft 

Initial 
Tension 

K 

Intercept 
 

ft 

Initial 
Tension 

K 

Intercept 
 

ft 

Initial 
Tension 

K 

Intercept 
 

ft 

Initial 
Tension 

K 

Intercept 
 

ft 

Initial 
Tension 

K 

Intercept 
 

ft 

Initial 
Tension 

K 

Intercept 
 

ft 

Initial 
Tension 

K 

Intercept 
 

ft 
86.3889 A 

B 
C 

38.18 
47.15 
27.24 

35.39 
35.39 
35.39 

3.348 
3.471 
3.146 

0.21 
0.26 
0.16 

3.128 
3.210 
2.994 

0.22 
0.28 
0.17 

2.909 
2.950 
2.842 

0.24 
0.30 
0.18 

2.690 
2.690 
2.690 

0.26 
0.33 
0.19 

2.471 
2.431 
2.538 

0.28 
0.37 
0.20 

2.253 
2.172 
2.387 

0.31 
0.41 
0.22 

2.035 
1.916 
2.235 

0.34 
0.47 
0.23 

 
 
 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
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Client 
Vertical Bridge (ATT) 
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Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Component 
Type 

Placement 
 

ft 

Face 
Offset 

in 

Lateral 
Offset 

(Frac FW) 

# # 
 Per 
Row 

Clear 
Spacing  

in 

Width or 
Diameter 

in 

Perimeter 
 

in 

Weight 
 

plf 

****ATT****                           
1.58'' Coax 

(ATT) 
C No No Ar (CaAa) 89.00 - 

57.00 
0.000 0.25 9 5 0.000 1.980  0.82 

1.58'' Fiber 
(ATT) 

C No No Ar (CaAa) 89.00 - 
57.00 

0.000 0.05 1 1 0.000 1.980  0.82 

RET Cable 
(ATT) 

C No No Ar (CaAa) 89.00 - 
57.00 

0.000 0 1 1 0.440 0.440  0.08 

DC Power 
Cables 
(ATT) 

C No No Ar (CaAa) 89.00 - 
57.00 

0.000 -0.12 2 2 0.000 1.550  0.66 

DC Power 
Cables 
(ATT) 

C No No Ar (CaAa) 89.00 - 
57.00 

0.000 -0.2 3 2 0.000 1.550  0.66 

****Sprint***
* 

                          

1.25'' Hybrid 
Cables 
(Sprint) 

B No No Ar (CaAa) 100.00 - 
57.00 

0.000 0 3 2 0.000 1.550  0.66 

 
 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 
 

 ft2 

AF 
  

ft2 

CAAA 
In Face  

ft2 

CAAA 
Out Face  

ft2 

Weight 
 

K 
T1 104.00-89.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
5.115 
0.000 

0.000 
0.000 
0.000 

0.00 
0.02 
0.00 

T2 89.00-74.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
6.975 

41.985 

0.000 
0.000 
0.000 

0.00 
0.03 
0.17 

T3 74.00-59.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
6.975 

41.985 

0.000 
0.000 
0.000 

0.00 
0.03 
0.17 

T4 59.00-54.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.930 
5.598 

0.000 
0.000 
0.000 

0.00 
0.00 
0.02 

 
 

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

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 
 

 ft2 

AF 
  

ft2 

CAAA 
In Face  

ft2 

CAAA 
Out Face  

ft2 

Weight 
 

K 
T1 104.00-89.00 A 

B 
C 

1.670 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
12.523 
0.000 

0.000 
0.000 
0.000 

0.00 
0.14 
0.00 

T2 89.00-74.00 A 
B 
C 

1.642 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
16.928 
73.629 

0.000 
0.000 
0.000 

0.00 
0.18 
0.96 

T3 74.00-59.00 A 
B 
C 

1.609 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
16.752 
72.913 

0.000 
0.000 
0.000 

0.00 
0.18 
0.94 

T4 59.00-54.00 A 
B 

1.583 0.000 
0.000 

0.000 
0.000 

0.000 
2.215 

0.000 
0.000 

0.00 
0.02 
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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 
 

K 
C 0.000 0.000 9.647 0.000 0.12 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 
 

in 

CPZ 
 

in 

CPX 
Ice 
in 

CPZ 
Ice 
in 

T1 104.00-89.00 1.573 -0.908 1.350 -0.780 
T2 89.00-74.00 -0.813 3.797 0.120 2.684 
T3 74.00-59.00 -0.891 4.251 0.179 4.389 
T4 59.00-54.00 -0.277 1.322 0.018 0.382 

 
 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

T1 8 1.25" Hybrid Cables 89.00 - 100.00 0.6000 0.5332 
T2 2 1.58" Coax 74.00 - 89.00 0.6000 0.3585 
T2 3 1.58" Fiber 74.00 - 89.00 0.6000 0.3585 
T2 4 RET Cable 74.00 - 89.00 0.6000 0.3585 
T2 5 DC Power Cables 74.00 - 89.00 0.6000 0.3585 
T2 6 DC Power Cables 74.00 - 89.00 0.6000 0.3585 
T2 8 1.25" Hybrid Cables 74.00 - 89.00 0.6000 0.3585 
T3 2 1.58" Coax 59.00 - 74.00 0.6000 0.5423 
T3 3 1.58" Fiber 59.00 - 74.00 0.6000 0.5423 
T3 4 RET Cable 59.00 - 74.00 0.6000 0.5423 
T3 5 DC Power Cables 59.00 - 74.00 0.6000 0.5423 
T3 6 DC Power Cables 59.00 - 74.00 0.6000 0.5423 
T3 8 1.25" Hybrid Cables 59.00 - 74.00 0.6000 0.5423 
T4 2 1.58" Coax 57.00 - 59.00 0.4835 0.1187 
T4 3 1.58" Fiber 57.00 - 59.00 0.4835 0.1187 
T4 4 RET Cable 57.00 - 59.00 0.4835 0.1187 
T4 5 DC Power Cables 57.00 - 59.00 0.4835 0.1187 
T4 6 DC Power Cables 57.00 - 59.00 0.4835 0.1187 
T4 8 1.25" Hybrid Cables 57.00 - 59.00 0.4835 0.1187 

 
 
 
 
 

   Discrete Tower Loads    
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

****ATT****                   
Ericsson AIR6449 

(ATT) 
A From Leg 4.00 

0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

5.66 
5.96 
6.27 
6.91 

2.48 
2.70 
2.94 
3.43 

0.11 
0.15 
0.20 
0.30 

Ericsson AIR6449 
(ATT) 

B From Leg 4.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

5.66 
5.96 
6.27 
6.91 

2.48 
2.70 
2.94 
3.43 

0.11 
0.15 
0.20 
0.30 

Ericsson AIR6449 
(ATT) 

C From Leg 4.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

5.66 
5.96 
6.27 
6.91 

2.48 
2.70 
2.94 
3.43 

0.11 
0.15 
0.20 
0.30 

Ericsson AIR6419N77G 
(ATT) 

A From Leg 4.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

4.17 
4.44 
4.71 
5.28 

2.02 
2.23 
2.44 
2.90 

0.04 
0.07 
0.11 
0.18 

Ericsson AIR6419N77G 
(ATT) 

B From Leg 4.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

4.17 
4.44 
4.71 
5.28 

2.02 
2.23 
2.44 
2.90 

0.04 
0.07 
0.11 
0.18 

Ericsson AIR6419N77G 
(ATT) 

C From Leg 4.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

4.17 
4.44 
4.71 
5.28 

2.02 
2.23 
2.44 
2.90 

0.04 
0.07 
0.11 
0.18 

CCI DMP65R-BU8D 
(ATT) 

A From Leg 4.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

17.87 
18.50 
19.14 
20.44 

8.12 
8.72 
9.32 
10.54 

0.12 
0.22 
0.32 
0.56 

CCI DMP65R-BU8D 
(ATT) 

C From Leg 4.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

17.87 
18.50 
19.14 
20.44 

8.12 
8.72 
9.32 
10.54 

0.12 
0.22 
0.32 
0.56 

CCI DMP65R-BU6D 
(ATT) 

B From Leg 4.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

12.71 
13.21 
13.71 
14.74 

5.62 
6.07 
6.53 
7.47 

0.10 
0.17 
0.25 
0.43 

Ericsson 4426 B66 RRU 
(ATT) 

A From Leg 3.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

1.64 
1.80 
1.97 
2.33 

0.73 
0.84 
0.97 
1.24 

0.05 
0.06 
0.08 
0.11 

Ericsson 4426 B66 RRU 
(ATT) 

B From Leg 3.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

1.64 
1.80 
1.97 
2.33 

0.73 
0.84 
0.97 
1.24 

0.05 
0.06 
0.08 
0.11 

Ericsson 4426 B66 RRU 
(ATT) 

C From Leg 3.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

1.64 
1.80 
1.97 
2.33 

0.73 
0.84 
0.97 
1.24 

0.05 
0.06 
0.08 
0.11 

Ericsson 4449 B5/B12 RRU 
(ATT) 

A From Leg 3.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

1.64 
1.80 
1.97 
2.33 

1.30 
1.44 
1.59 
1.92 

0.07 
0.09 
0.11 
0.16 

Ericsson 4449 B5/B12 RRU 
(ATT) 

B From Leg 3.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

1.64 
1.80 
1.97 
2.33 

1.30 
1.44 
1.59 
1.92 

0.07 
0.09 
0.11 
0.16 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

Ericsson 4449 B5/B12 RRU 
(ATT) 

C From Leg 3.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

1.64 
1.80 
1.97 
2.33 

1.30 
1.44 
1.59 
1.92 

0.07 
0.09 
0.11 
0.16 

Raycap DC6-48-60-0-8C-EC 
(ATT) 

A From Leg 2.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

4.78 
5.06 
5.35 
5.95 

2.74 
2.96 
3.20 
3.68 

0.02 
0.05 
0.09 
0.19 

Raycap 
DC9-48-60-24-8C-EV 

(ATT) 

A From Leg 2.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

2.20 
2.40 
2.60 
3.04 

2.20 
2.40 
2.60 
3.04 

0.03 
0.05 
0.08 
0.14 

(2) Powerwave 
TT19-08BP111-001 

(ATT) 

A From Leg 3.50 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

1.10 
1.24 
1.38 
1.69 

0.35 
0.44 
0.54 
0.77 

0.01 
0.02 
0.03 
0.05 

(2) Powerwave 
TT19-08BP111-001 

(ATT) 

B From Leg 3.50 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

1.10 
1.24 
1.38 
1.69 

0.35 
0.44 
0.54 
0.77 

0.01 
0.02 
0.03 
0.05 

(2) Powerwave 
TT19-08BP111-001 

(ATT) 

C From Leg 3.50 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

1.10 
1.24 
1.38 
1.69 

0.35 
0.44 
0.54 
0.77 

0.01 
0.02 
0.03 
0.05 

Sector Frames 
(ATT) 

C None   0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

27.00 
33.00 
39.00 
51.00 

27.00 
33.00 
39.00 
51.00 

1.25 
1.60 
1.95 
2.65 

1/3 Remaining Reserved 
Rights 
(ATT) 

A From Leg 3.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

35.00 
40.00 
45.00 
55.00 

24.00 
30.00 
36.00 
48.00 

0.25 
0.33 
0.41 
0.57 

1/3 Remaining Reserved 
Rights 
(ATT) 

B From Leg 3.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

35.00 
40.00 
45.00 
55.00 

24.00 
30.00 
36.00 
48.00 

0.25 
0.33 
0.41 
0.57 

1/3 Remaining Reserved 
Rights 
(ATT) 

C From Leg 3.00 
0.00 
0.00 

0.00 89.50 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

35.00 
40.00 
45.00 
55.00 

24.00 
30.00 
36.00 
48.00 

0.25 
0.33 
0.41 
0.57 

****Sprint****                   
Commscope NNVV-65B-R4 

(Sprint) 
A From Leg 4.00 

0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

12.27 
12.77 
13.27 
14.29 

5.63 
6.09 
6.55 
7.50 

0.08 
0.15 
0.23 
0.40 

Commscope NNVV-65B-R4 
(Sprint) 

B From Leg 4.00 
0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

12.27 
12.77 
13.27 
14.29 

5.63 
6.09 
6.55 
7.50 

0.08 
0.15 
0.23 
0.40 

Commscope NNVV-65B-R4 
(Sprint) 

C From Leg 4.00 
0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

12.27 
12.77 
13.27 
14.29 

5.63 
6.09 
6.55 
7.50 

0.08 
0.15 
0.23 
0.40 

RFS APXVTM14-ALU-120 
(Sprint) 

A From Leg 4.00 
0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

6.34 
6.72 
7.10 
7.88 

3.61 
3.97 
4.33 
5.07 

0.06 
0.10 
0.14 
0.25 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

RFS APXVTM14-ALU-120 
(Sprint) 

B From Leg 4.00 
0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

6.34 
6.72 
7.10 
7.88 

3.61 
3.97 
4.33 
5.07 

0.06 
0.10 
0.14 
0.25 

RFS APXVTM14-ALU-120 
(Sprint) 

C From Leg 4.00 
0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

6.34 
6.72 
7.10 
7.88 

3.61 
3.97 
4.33 
5.07 

0.06 
0.10 
0.14 
0.25 

ALU 1900 MHz 4x40WRRH 
(Sprint) 

A From Leg 3.00 
0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

3.90 
4.15 
4.40 
4.94 

1.58 
1.77 
1.95 
2.35 

0.05 
0.08 
0.11 
0.18 

ALU 1900 MHz 4x40WRRH 
(Sprint) 

B From Leg 3.00 
0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

3.90 
4.15 
4.40 
4.94 

1.58 
1.77 
1.95 
2.35 

0.05 
0.08 
0.11 
0.18 

ALU 1900 MHz 4x40WRRH 
(Sprint) 

C From Leg 3.00 
0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

3.90 
4.15 
4.40 
4.94 

1.58 
1.77 
1.95 
2.35 

0.05 
0.08 
0.11 
0.18 

(2) ALU 800 MHZ 2x50W 
RRH 

(Sprint) 

A From Leg 3.00 
0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

3.60 
3.84 
4.08 
4.59 

1.63 
1.80 
1.99 
2.37 

0.05 
0.08 
0.11 
0.18 

(2) ALU 800 MHZ 2x50W 
RRH 

(Sprint) 

B From Leg 3.00 
0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

3.60 
3.84 
4.08 
4.59 

1.63 
1.80 
1.99 
2.37 

0.05 
0.08 
0.11 
0.18 

(2) ALU 800 MHZ 2x50W 
RRH 

(Sprint) 

C From Leg 3.00 
0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

3.60 
3.84 
4.08 
4.59 

1.63 
1.80 
1.99 
2.37 

0.05 
0.08 
0.11 
0.18 

ALU TD-RRH8x20-25 
(Sprint) 

A From Leg 3.00 
0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

3.71 
3.95 
4.20 
4.72 

1.29 
1.46 
1.64 
2.02 

0.06 
0.08 
0.11 
0.18 

ALU TD-RRH8x20-25 
(Sprint) 

B From Leg 3.00 
0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

3.71 
3.95 
4.20 
4.72 

1.29 
1.46 
1.64 
2.02 

0.06 
0.08 
0.11 
0.18 

ALU TD-RRH8x20-25 
(Sprint) 

C From Leg 3.00 
0.00 
0.00 

0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

3.71 
3.95 
4.20 
4.72 

1.29 
1.46 
1.64 
2.02 

0.06 
0.08 
0.11 
0.18 

Sector Frames 
(Sprint) 

C None   0.00 100.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

24.00 
30.00 
36.00 
48.00 

24.00 
30.00 
36.00 
48.00 

1.20 
1.50 
1.80 
2.40 

*****                   

 
 
 
 

   Tower Pressures - No Ice     
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GH = 0.850 

 
Section 

Elevation 
 

ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

ksf 

AG 

 
 

ft2 

F 
a 
c 
e 

AF 

 
 

ft2 

AR 

 
 

ft2 

Aleg 

 
 

ft2 

Leg 
 % 

 
 

CAAA 
In 

Face 
ft2 

CAAA 
Out 
Face 

ft2 
T1 

104.00-89.00 
96.50 1.256 0.04 54.849 A 

B 
C 

0.000 
0.000 
0.000 

10.912 
10.912 
10.912 

7.188 65.87 
65.87 
65.87 

0.000 
5.115 
0.000 

0.000 
0.000 
0.000 

T2 89.00-74.00 81.50 1.212 0.04 54.849 A 
B 
C 

0.000 
0.000 
0.000 

14.173 
14.173 
14.173 

7.188 50.71 
50.71 
50.71 

0.000 
6.975 

41.985 

0.000 
0.000 
0.000 

T3 74.00-59.00 66.50 1.161 0.04 54.849 A 
B 
C 

0.000 
0.000 
0.000 

10.912 
10.912 
10.912 

7.188 65.87 
65.87 
65.87 

0.000 
6.975 

41.985 

0.000 
0.000 
0.000 

T4 59.00-54.00 56.50 1.122 0.04 9.808 A 
B 
C 

2.490 
2.490 
2.490 

2.576 
2.576 
2.576 

2.576 50.84 
50.84 
50.84 

0.000 
0.930 
5.598 

0.000 
0.000 
0.000 

 
 

   Tower Pressure - With Ice    
 

GH = 0.850 
 

Section 
Elevation 

 
ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

ksf 

tZ 

 
 

in 

AG 

 
 

ft2 

F 
a 
c 
e 

AF 

 
 

ft2 

AR 

 
 

ft2 

Aleg 

 
 

ft2 

Leg 
 % 

 
 

CAAA 
In 

Face 
ft2 

CAAA 
Out 
Face 

ft2 
T1 104.00-89.00 96.50 1.256 0.01 1.670 59.024 A 

B 
C 

0.000 
0.000 
0.000 

27.554 
27.554 
27.554 

15.537 56.39 
56.39 
56.39 

0.000 
12.523 

0.000 

0.000 
0.000 
0.000 

T2 89.00-74.00 81.50 1.212 0.01 1.642 58.954 A 
B 
C 

0.000 
0.000 
0.000 

37.820 
37.820 
37.820 

15.397 40.71 
40.71 
40.71 

0.000 
16.928 
73.629 

0.000 
0.000 
0.000 

T3 74.00-59.00 66.50 1.161 0.01 1.609 58.871 A 
B 
C 

0.000 
0.000 
0.000 

26.946 
26.946 
26.946 

15.232 56.53 
56.53 
56.53 

0.000 
16.752 
72.913 

0.000 
0.000 
0.000 

T4 59.00-54.00 56.50 1.122 0.01 1.583 11.202 A 
B 
C 

2.490 
2.490 
2.490 

7.382 
7.382 
7.382 

5.412 54.82 
54.82 
54.82 

0.000 
2.215 
9.647 

0.000 
0.000 
0.000 

 
 
 

   Tower Pressure - Service    
 

GH = 0.850 
 

Section 
Elevation 

 
ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

ksf 

AG 

 
 

ft2 

F 
a 
c 
e 

AF 

 
 

ft2 

AR 

 
 

ft2 

Aleg 

 
 

ft2 

Leg 
 % 

 
 

CAAA 
In 

Face 
ft2 

CAAA 
Out 
Face 

ft2 
T1 

104.00-89.00 
96.50 1.256 0.01 54.849 A 

B 
C 

0.000 
0.000 
0.000 

10.912 
10.912 
10.912 

7.188 65.87 
65.87 
65.87 

0.000 
5.115 
0.000 

0.000 
0.000 
0.000 

T2 89.00-74.00 81.50 1.212 0.01 54.849 A 
B 
C 

0.000 
0.000 
0.000 

14.173 
14.173 
14.173 

7.188 50.71 
50.71 
50.71 

0.000 
6.975 

41.985 

0.000 
0.000 
0.000 
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Section 
Elevation 

 
ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

ksf 

AG 

 
 

ft2 

F 
a 
c 
e 

AF 

 
 

ft2 

AR 

 
 

ft2 

Aleg 

 
 

ft2 

Leg 
 % 

 
 

CAAA 
In 

Face 
ft2 

CAAA 
Out 
Face 

ft2 
T3 74.00-59.00 66.50 1.161 0.01 54.849 A 

B 
C 

0.000 
0.000 
0.000 

10.912 
10.912 
10.912 

7.188 65.87 
65.87 
65.87 

0.000 
6.975 

41.985 

0.000 
0.000 
0.000 

T4 59.00-54.00 56.50 1.122 0.01 9.808 A 
B 
C 

2.490 
2.490 
2.490 

2.576 
2.576 
2.576 

2.576 50.84 
50.84 
50.84 

0.000 
0.930 
5.598 

0.000 
0.000 
0.000 

 
 

   Tower Forces - No Ice - Wind Normal To Face    
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

ksf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

T1 
104.00-89.00 

0.02 0.52 A 
B 
C 

0.199 
0.199 
0.199 

2.6 
2.6 
2.6 

0.04 1 
1 
1 

1 
1 
1 

6.267 
6.267 
6.267 

0.68 45.35 C 

T2 
89.00-74.00 

0.20 0.54  
TA 0.62 

A 
B 
C 

0.258 
0.258 
0.258 

2.413 
2.413 
2.413 

0.04 1 
1 
1 

1 
1 
1 

8.321 
8.321 
8.321 

1.50 100.21 C 

T3 
74.00-59.00 

0.20 0.43 A 
B 
C 

0.199 
0.199 
0.199 

2.6 
2.6 
2.6 

0.04 1 
1 
1 

1 
1 
1 

6.267 
6.267 
6.267 

1.31 87.59 C 

T4 
59.00-54.00 

0.03 0.29 A 
B 
C 

0.516 
0.516 
0.516 

1.88 
1.88 
1.88 

0.04 1 
1 
1 

1 
1 
1 

4.278 
4.278 
4.278 

0.34 67.85 C 

Sum Weight: 0.46 2.39               3.84     
 
 
 
 

   Tower Forces - No Ice - Wind 60 To Face    
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

ksf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

T1 
104.00-89.00 

0.02 0.52 A 
B 
C 

0.199 
0.199 
0.199 

2.6 
2.6 
2.6 

0.04 0.8 
0.8 
0.8 

1 
1 
1 

6.267 
6.267 
6.267 

0.68 45.35 C 

T2 
89.00-74.00 

0.20 0.54  
TA 0.62 

A 
B 
C 

0.258 
0.258 
0.258 

2.413 
2.413 
2.413 

0.04 0.8 
0.8 
0.8 

1 
1 
1 

8.321 
8.321 
8.321 

1.50 100.21 A 

T3 
74.00-59.00 

0.20 0.43 A 
B 
C 

0.199 
0.199 
0.199 

2.6 
2.6 
2.6 

0.04 0.8 
0.8 
0.8 

1 
1 
1 

6.267 
6.267 
6.267 

1.31 87.59 A 

T4 
59.00-54.00 

0.03 0.29 A 
B 
C 

0.516 
0.516 
0.516 

1.88 
1.88 
1.88 

0.04 0.8 
0.8 
0.8 

1 
1 
1 

3.780 
3.780 
3.780 

0.31 61.81 A 

Sum Weight: 0.46 2.39               3.81     
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   Tower Forces - No Ice - Wind 90 To Face     
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

ksf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

T1 
104.00-89.00 

0.02 0.52 A 
B 
C 

0.199 
0.199 
0.199 

2.6 
2.6 
2.6 

0.04 0.85 
0.85 
0.85 

1 
1 
1 

6.267 
6.267 
6.267 

0.68 45.35 C 

T2 
89.00-74.00 

0.20 0.54  
TA 0.62 

A 
B 
C 

0.258 
0.258 
0.258 

2.413 
2.413 
2.413 

0.04 0.85 
0.85 
0.85 

1 
1 
1 

8.321 
8.321 
8.321 

1.45 96.33 B 

T3 
74.00-59.00 

0.20 0.43 A 
B 
C 

0.199 
0.199 
0.199 

2.6 
2.6 
2.6 

0.04 0.85 
0.85 
0.85 

1 
1 
1 

6.267 
6.267 
6.267 

1.26 83.88 B 

T4 
59.00-54.00 

0.03 0.29 A 
B 
C 

0.516 
0.516 
0.516 

1.88 
1.88 
1.88 

0.04 0.85 
0.85 
0.85 

1 
1 
1 

3.904 
3.904 
3.904 

0.31 62.16 B 

Sum Weight: 0.46 2.39               3.69     
 
 
 
 

   Tower Forces - With Ice - Wind Normal To Face     
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

ksf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

T1 
104.00-89.00 

0.14 1.55 A 
B 
C 

0.467 
0.467 
0.467 

1.947 
1.947 
1.947 

0.01 1 
1 
1 

1 
1 
1 

18.396 
18.396 
18.396 

0.23 15.61 C 

T2 
89.00-74.00 

1.14 2.09  
TA 1.11 

A 
B 
C 

0.642 
0.642 
0.642 

1.784 
1.784 
1.784 

0.01 1 
1 
1 

1 
1 
1 

29.151 
29.151 
29.151 

0.44 29.19 C 

T3 
74.00-59.00 

1.12 1.42 A 
B 
C 

0.458 
0.458 
0.458 

1.961 
1.961 
1.961 

0.01 1 
1 
1 

1 
1 
1 

17.867 
17.867 
17.867 

0.40 26.64 C 

T4 
59.00-54.00 

0.15 0.78 A 
B 
C 

0.881 
0.881 
0.881 

1.899 
1.899 
1.899 

0.01 1 
1 
1 

1 
1 
1 

9.505 
9.505 
9.505 

0.10 19.81 C 

Sum Weight: 2.54 6.96               1.17     
 
 
 
 

   Tower Forces - With Ice - Wind 60 To Face     
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

ksf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

T1 
104.00-89.00 

0.14 1.55 A 
B 
C 

0.467 
0.467 
0.467 

1.947 
1.947 
1.947 

0.01 0.8 
0.8 
0.8 

1 
1 
1 

18.396 
18.396 
18.396 

0.23 15.61 C 

T2 
89.00-74.00 

1.14 2.09  
TA 1.11 

A 
B 
C 

0.642 
0.642 
0.642 

1.784 
1.784 
1.784 

0.01 0.8 
0.8 
0.8 

1 
1 
1 

29.151 
29.151 
29.151 

0.44 29.19 A 
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Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

ksf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

T3 
74.00-59.00 

1.12 1.42 A 
B 
C 

0.458 
0.458 
0.458 

1.961 
1.961 
1.961 

0.01 0.8 
0.8 
0.8 

1 
1 
1 

17.867 
17.867 
17.867 

0.40 26.64 A 

T4 
59.00-54.00 

0.15 0.78 A 
B 
C 

0.881 
0.881 
0.881 

1.899 
1.899 
1.899 

0.01 0.8 
0.8 
0.8 

1 
1 
1 

9.007 
9.007 
9.007 

0.09 18.84 A 

Sum Weight: 2.54 6.96               1.17     
 
 
 
 

   Tower Forces - With Ice - Wind 90 To Face     
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

ksf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

T1 
104.00-89.00 

0.14 1.55 A 
B 
C 

0.467 
0.467 
0.467 

1.947 
1.947 
1.947 

0.01 0.85 
0.85 
0.85 

1 
1 
1 

18.396 
18.396 
18.396 

0.23 15.61 C 

T2 
89.00-74.00 

1.14 2.09  
TA 1.11 

A 
B 
C 

0.642 
0.642 
0.642 

1.784 
1.784 
1.784 

0.01 0.85 
0.85 
0.85 

1 
1 
1 

29.151 
29.151 
29.151 

0.43 28.73 B 

T3 
74.00-59.00 

1.12 1.42 A 
B 
C 

0.458 
0.458 
0.458 

1.961 
1.961 
1.961 

0.01 0.85 
0.85 
0.85 

1 
1 
1 

17.867 
17.867 
17.867 

0.39 25.97 B 

T4 
59.00-54.00 

0.15 0.78 A 
B 
C 

0.881 
0.881 
0.881 

1.899 
1.899 
1.899 

0.01 0.85 
0.85 
0.85 

1 
1 
1 

9.132 
9.132 
9.132 

0.10 19.02 B 

Sum Weight: 2.54 6.96               1.15     
 
 
 
 

   Tower Forces - Service - Wind Normal To Face    
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

ksf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

T1 
104.00-89.00 

0.02 0.52 A 
B 
C 

0.199 
0.199 
0.199 

2.6 
2.6 
2.6 

0.01 1 
1 
1 

1 
1 
1 

6.267 
6.267 
6.267 

0.16 10.45 C 

T2 
89.00-74.00 

0.20 0.54  
TA 0.62 

A 
B 
C 

0.258 
0.258 
0.258 

2.413 
2.413 
2.413 

0.01 1 
1 
1 

1 
1 
1 

8.321 
8.321 
8.321 

0.35 23.09 C 

T3 
74.00-59.00 

0.20 0.43 A 
B 
C 

0.199 
0.199 
0.199 

2.6 
2.6 
2.6 

0.01 1 
1 
1 

1 
1 
1 

6.267 
6.267 
6.267 

0.30 20.18 C 

T4 
59.00-54.00 

0.03 0.29 A 
B 
C 

0.516 
0.516 
0.516 

1.88 
1.88 
1.88 

0.01 1 
1 
1 

1 
1 
1 

4.278 
4.278 
4.278 

0.08 15.63 C 

Sum Weight: 0.46 2.39               0.88     
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   Tower Forces - Service - Wind 60 To Face    
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

ksf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

T1 
104.00-89.00 

0.02 0.52 A 
B 
C 

0.199 
0.199 
0.199 

2.6 
2.6 
2.6 

0.01 0.8 
0.8 
0.8 

1 
1 
1 

6.267 
6.267 
6.267 

0.16 10.45 C 

T2 
89.00-74.00 

0.20 0.54  
TA 0.62 

A 
B 
C 

0.258 
0.258 
0.258 

2.413 
2.413 
2.413 

0.01 0.8 
0.8 
0.8 

1 
1 
1 

8.321 
8.321 
8.321 

0.35 23.09 A 

T3 
74.00-59.00 

0.20 0.43 A 
B 
C 

0.199 
0.199 
0.199 

2.6 
2.6 
2.6 

0.01 0.8 
0.8 
0.8 

1 
1 
1 

6.267 
6.267 
6.267 

0.30 20.18 A 

T4 
59.00-54.00 

0.03 0.29 A 
B 
C 

0.516 
0.516 
0.516 

1.88 
1.88 
1.88 

0.01 0.8 
0.8 
0.8 

1 
1 
1 

3.780 
3.780 
3.780 

0.07 14.24 A 

Sum Weight: 0.46 2.39               0.88     
 
 
 
 

   Tower Forces - Service - Wind 90 To Face     
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

ksf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

T1 
104.00-89.00 

0.02 0.52 A 
B 
C 

0.199 
0.199 
0.199 

2.6 
2.6 
2.6 

0.01 0.85 
0.85 
0.85 

1 
1 
1 

6.267 
6.267 
6.267 

0.16 10.45 C 

T2 
89.00-74.00 

0.20 0.54  
TA 0.62 

A 
B 
C 

0.258 
0.258 
0.258 

2.413 
2.413 
2.413 

0.01 0.85 
0.85 
0.85 

1 
1 
1 

8.321 
8.321 
8.321 

0.33 22.20 B 

T3 
74.00-59.00 

0.20 0.43 A 
B 
C 

0.199 
0.199 
0.199 

2.6 
2.6 
2.6 

0.01 0.85 
0.85 
0.85 

1 
1 
1 

6.267 
6.267 
6.267 

0.29 19.33 B 

T4 
59.00-54.00 

0.03 0.29 A 
B 
C 

0.516 
0.516 
0.516 

1.88 
1.88 
1.88 

0.01 0.85 
0.85 
0.85 

1 
1 
1 

3.904 
3.904 
3.904 

0.07 14.32 B 

Sum Weight: 0.46 2.39               0.85     
 
 
 
 

 Force Totals  (Does not include forces on guys)    
 

Load 
Case 

Vertical 
Forces 

 
K 

Sum of 
Forces 

X 
K 

Sum of 
Forces 

Z 
K 

Sum of Torques 
 
 

kip-ft 
Leg Weight 1.16    
Bracing Weight 1.23    



 
 
 

ttnnxxTToowweerr  Job 
US-CT-5020 (West Hartford CT)  

Page  
17 of 32 

Cellsite Solutions, LLC 
4150 C Street SW 

Project 
Structural Analysis of a 50' GT on a Rooftop 

Date 
10:42:32 03/31/22  

Cedar Rapids, IA 52404 
Phone: 319-826-3404 

FAX:  

Client 
Vertical Bridge (ATT) 

Designed by 
mike.deboer 

Load 
Case 

Vertical 
Forces 

 
K 

Sum of 
Forces 

X 
K 

Sum of 
Forces 

Z 
K 

Sum of Torques 
 
 

kip-ft 
Total Member Self-Weight 2.39    
Guy Weight 0.16    
Total Weight 8.52    
Wind 0 deg - No Ice  0.03 -13.17 -0.49 
Wind 30 deg - No Ice  6.49 -11.30 -0.10 
Wind 60 deg - No Ice  10.96 -6.40 0.02 
Wind 90 deg - No Ice  12.49 -0.03 -0.03 
Wind 120 deg - No Ice  10.95 6.35 0.23 
Wind 150 deg - No Ice  6.44 11.26 0.57 
Wind 180 deg - No Ice  -0.03 13.14 0.49 
Wind 210 deg - No Ice  -6.49 11.30 0.10 
Wind 240 deg - No Ice  -10.99 6.41 -0.02 
Wind 270 deg - No Ice  -12.49 0.03 0.03 
Wind 300 deg - No Ice  -10.93 -6.34 -0.23 
Wind 330 deg - No Ice  -6.44 -11.26 -0.57 
Member Ice 4.56    
Guy Ice 1.30    
Total Weight Ice 24.53    
Wind 0 deg - Ice  0.01 -3.33 -0.03 
Wind 30 deg - Ice  1.65 -2.87 0.04 
Wind 60 deg - Ice  2.82 -1.64 0.06 
Wind 90 deg - Ice  3.24 -0.01 0.05 
Wind 120 deg - Ice  2.82 1.63 0.07 
Wind 150 deg - Ice  1.64 2.86 0.08 
Wind 180 deg - Ice  -0.01 3.32 0.03 
Wind 210 deg - Ice  -1.65 2.87 -0.04 
Wind 240 deg - Ice  -2.82 1.64 -0.06 
Wind 270 deg - Ice  -3.24 0.01 -0.05 
Wind 300 deg - Ice  -2.82 -1.63 -0.07 
Wind 330 deg - Ice  -1.64 -2.86 -0.08 
Total Weight 8.52    
Wind 0 deg - Service  0.01 -3.03 -0.11 
Wind 30 deg - Service  1.50 -2.60 -0.02 
Wind 60 deg - Service  2.53 -1.47 0.01 
Wind 90 deg - Service  2.88 -0.01 -0.01 
Wind 120 deg - Service  2.52 1.46 0.05 
Wind 150 deg - Service  1.48 2.60 0.13 
Wind 180 deg - Service  -0.01 3.03 0.11 
Wind 210 deg - Service  -1.50 2.60 0.02 
Wind 240 deg - Service  -2.53 1.48 -0.01 
Wind 270 deg - Service  -2.88 0.01 0.01 
Wind 300 deg - Service  -2.52 -1.46 -0.05 
Wind 330 deg - Service  -1.48 -2.60 -0.13 
 
 
 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.0 Wind 0 deg - No Ice+1.0 Guy 
3 1.2 Dead+1.0 Wind 30 deg - No Ice+1.0 Guy 
4 1.2 Dead+1.0 Wind 60 deg - No Ice+1.0 Guy 
5 1.2 Dead+1.0 Wind 90 deg - No Ice+1.0 Guy 
6 1.2 Dead+1.0 Wind 120 deg - No Ice+1.0 Guy 
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Comb. 
No. 

Description 

7 1.2 Dead+1.0 Wind 150 deg - No Ice+1.0 Guy 
8 1.2 Dead+1.0 Wind 180 deg - No Ice+1.0 Guy 
9 1.2 Dead+1.0 Wind 210 deg - No Ice+1.0 Guy 
10 1.2 Dead+1.0 Wind 240 deg - No Ice+1.0 Guy 
11 1.2 Dead+1.0 Wind 270 deg - No Ice+1.0 Guy 
12 1.2 Dead+1.0 Wind 300 deg - No Ice+1.0 Guy 
13 1.2 Dead+1.0 Wind 330 deg - No Ice+1.0 Guy 
14 1.2 Dead+1.0 Ice+1.0 Temp+Guy 
15 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp+1.0 Guy 
16 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp+1.0 Guy 
17 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp+1.0 Guy 
18 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp+1.0 Guy 
19 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp+1.0 Guy 
20 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp+1.0 Guy 
21 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp+1.0 Guy 
22 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp+1.0 Guy 
23 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp+1.0 Guy 
24 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp+1.0 Guy 
25 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp+1.0 Guy 
26 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp+1.0 Guy 
27 Dead+Wind 0 deg - Service+Guy 
28 Dead+Wind 30 deg - Service+Guy 
29 Dead+Wind 60 deg - Service+Guy 
30 Dead+Wind 90 deg - Service+Guy 
31 Dead+Wind 120 deg - Service+Guy 
32 Dead+Wind 150 deg - Service+Guy 
33 Dead+Wind 180 deg - Service+Guy 
34 Dead+Wind 210 deg - Service+Guy 
35 Dead+Wind 240 deg - Service+Guy 
36 Dead+Wind 270 deg - Service+Guy 
37 Dead+Wind 300 deg - Service+Guy 
38 Dead+Wind 330 deg - Service+Guy 

 
 

  Maximum Member Forces   
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Condition Gov. 

Load 
Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
T1 104 - 89 Leg Max Tension 12 10.67 -0.33 -0.36 

      Max. Compression 2 -15.55 0.21 0.26 
      Max. Mx 5 7.81 0.97 -0.02 
      Max. My 8 8.62 -0.14 0.99 
      Max. Vy 11 -3.83 0.34 -0.00 
      Max. Vx 8 4.40 -0.16 -0.27 
    Diagonal Max Tension 3 3.81 0.00 0.00 
      Max. Compression 13 -3.80 0.00 0.00 
      Max. Mx 18 0.55 0.02 0.00 
      Max. My 2 -0.03 0.00 0.00 
      Max. Vy 18 -0.01 0.00 0.00 
      Max. Vx 2 -0.00 0.00 0.00 
    Top Girt Max Tension 5 0.15 0.00 0.00 
      Max. Compression 11 -0.15 0.00 0.00 
      Max. Mx 23 0.00 0.01 0.00 
      Max. My 2 -0.14 0.00 0.00 
      Max. Vy 23 -0.01 0.00 0.00 
      Max. Vx 2 -0.00 0.00 0.00 
    Bottom Girt Max Tension 12 1.67 0.00 0.00 
      Max. Compression 2 -1.58 0.00 0.00 
      Max. Mx 22 -0.23 0.01 0.00 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
      Max. My 2 -1.58 0.00 0.00 
      Max. Vy 22 -0.01 0.00 0.00 
      Max. Vx 2 -0.00 0.00 0.00 

T2 89 - 74 Leg Max Tension 12 14.81 0.93 0.35 
      Max. Compression 2 -23.45 -0.02 0.01 
      Max. Mx 5 -2.37 -1.33 0.07 
      Max. My 3 -2.22 -0.64 1.15 
      Max. Vy 11 -3.83 0.98 0.18 
      Max. Vx 8 4.41 -0.17 -1.00 
    Diagonal Max Tension 9 4.14 0.00 0.00 
      Max. Compression 3 -4.27 0.00 0.00 
      Max. Mx 23 -0.35 -0.01 0.00 
      Max. My 9 -4.19 0.00 0.00 
      Max. Vy 23 0.01 -0.01 0.00 
      Max. Vx 9 0.00 0.00 0.00 
    Top Girt Max Tension 12 0.36 0.00 0.00 
      Max. Compression 2 -0.39 0.00 0.00 
      Max. Mx 22 -0.03 0.01 0.00 
      Max. Vy 22 -0.01 0.00 0.00 
    Bottom Girt Max Tension 13 0.26 0.00 0.00 
      Max. Compression 11 -0.12 0.00 0.00 
      Max. Mx 22 0.06 0.01 0.00 
      Max. Vy 22 -0.01 0.00 0.00 
    Guy A Bottom Tension 9 10.69     
      Top Tension 9 10.71     
      Top Cable Vert 9 7.29     
      Top Cable Norm 9 7.85     
      Top Cable Tan 9 0.02     
      Bot Cable Vert 9 -7.23     
      Bot Cable Norm 9 7.87     
      Bot Cable Tan 9 0.06     
    Guy B Bottom Tension 13 9.86     
      Top Tension 13 9.88     
      Top Cable Vert 13 5.95     
      Top Cable Norm 13 7.89     
      Top Cable Tan 13 0.01     
      Bot Cable Vert 13 -5.89     
      Bot Cable Norm 13 7.91     
      Bot Cable Tan 13 0.05     
    Guy C Bottom Tension 3 12.62     
      Top Tension 3 12.64     
      Top Cable Vert 3 10.01     
      Top Cable Norm 3 7.72     
      Top Cable Tan 3 0.04     
      Bot Cable Vert 3 -9.96     
      Bot Cable Norm 3 7.75     
      Bot Cable Tan 3 0.08     
    Top Guy Pull-Off Max Tension 8 7.17 0.00 0.00 
      Max. Compression 2 -6.82 0.00 0.00 
      Max. Mx 22 1.78 0.02 0.00 
      Max. My 2 3.38 0.00 -0.00 
      Max. Vy 22 -0.02 0.00 0.00 
      Max. Vx 2 0.00 0.00 0.00 
    Torque Arm Top Max Tension 9 8.84 0.00 0.00 
      Max. Compression 3 -5.20 0.00 0.00 
      Max. Mx 3 -0.75 -33.19 0.00 
      Max. My 2 -4.24 -16.98 -0.00 
      Max. Vy 3 9.77 -33.19 0.00 
      Max. Vx 2 -0.00 -16.98 -0.00 

T3 74 - 59 Leg Max Tension 1 0.00 0.00 0.00 
      Max. Compression 6 -16.57 0.00 -0.04 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
      Max. Mx 2 -13.05 -0.31 0.18 
      Max. My 19 -13.48 -0.00 -0.32 
      Max. Vy 18 1.19 -0.30 0.16 
      Max. Vx 2 1.35 0.03 -0.08 
    Diagonal Max Tension 11 1.33 0.00 0.00 
      Max. Compression 13 -1.28 0.00 0.00 
      Max. Mx 18 0.08 0.01 0.00 
      Max. My 17 0.04 0.00 -0.00 
      Max. Vy 18 0.01 0.00 0.00 
      Max. Vx 17 0.00 0.00 0.00 
    Top Girt Max Tension 13 0.37 0.00 0.00 
      Max. Compression 11 -0.33 0.00 0.00 
      Max. Mx 26 -0.02 0.01 0.00 
      Max. Vy 26 -0.01 0.00 0.00 
    Bottom Girt Max Tension 17 0.74 0.00 0.00 
      Max. Compression 1 0.00 0.00 0.00 
      Max. Mx 20 0.71 0.01 0.00 
      Max. Vy 20 0.01 0.00 0.00 

T4 59 - 54 Leg Max Tension 1 0.00 0.00 0.00 
      Max. Compression 18 -15.20 -0.11 0.01 
      Max. Mx 17 -12.73 -0.38 0.03 
      Max. My 13 -11.00 -0.08 -0.12 
      Max. Vy 18 3.81 -0.35 0.01 
      Max. Vx 13 0.15 0.27 0.01 
    Horizontal Max Tension 17 2.48 0.10 -0.04 
      Max. Compression 6 -0.13 0.05 -0.02 
      Max. Mx 6 2.37 0.15 -0.04 
      Max. My 2 -0.06 0.01 -0.09 
      Max. Vy 13 -0.21 0.15 -0.04 
      Max. Vx 2 -0.12 0.11 0.02 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Mast Max. Vert 19 41.55 -0.16 0.04 
  Max. Hx 5 36.75 0.15 0.22 
  Max. Hz 6 39.02 0.12 0.32 
  Max. Mx 1 0.00 -0.10 0.02 
  Max. Mz 1 0.00 -0.10 0.02 
  Max. Torsion 13 0.30 -0.30 -0.17 
  Min. Vert 36 19.27 -0.13 0.00 
  Min. Hx 11 29.07 -0.45 -0.03 
  Min. Hz 13 32.15 -0.30 -0.17 
  Min. Mx 1 0.00 -0.10 0.02 
  Min. Mz 1 0.00 -0.10 0.02 
  Min. Torsion 7 -0.23 0.01 0.22 

Guy C @ 29 ft 
Elev 51 ft 

Azimuth 240 deg 

Max. Vert 10 -0.20 -0.09 0.05 

  Max. Hx 10 -0.20 -0.09 0.05 
  Max. Hz 3 -19.83 -13.22 7.78 
  Min. Vert 3 -19.83 -13.22 7.78 
  Min. Hx 3 -19.83 -13.22 7.78 
  Min. Hz 10 -0.20 -0.09 0.05 

Guy B @ 49 ft Max. Vert 6 -0.05 0.04 0.02 
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Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Elev 51 ft 
Azimuth 120 deg 

  Max. Hx 13 -11.65 13.50 7.89 
  Max. Hz 13 -11.65 13.50 7.89 
  Min. Vert 13 -11.65 13.50 7.89 
  Min. Hx 6 -0.05 0.04 0.02 
  Min. Hz 6 -0.05 0.04 0.02 

Guy A @ 40 ft 
Elev 51 ft 

Azimuth 0 deg 

Max. Vert 2 -0.10 -0.00 -0.07 

  Max. Hx 10 -12.28 0.14 -13.31 
  Max. Hz 2 -0.10 -0.00 -0.07 
  Min. Vert 9 -14.38 0.09 -15.61 
  Min. Hx 6 -12.10 -0.16 -13.12 
  Min. Hz 9 -14.38 0.09 -15.61 
      

 
 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
Dead Only 19.76 0.10 -0.02 0.00 0.00 -0.01 
1.2 Dead+1.0 Wind 0 deg - No 
Ice+1.0 Guy 

37.64 0.34 0.14 0.00 0.00 -0.20 

1.2 Dead+1.0 Wind 30 deg - No 
Ice+1.0 Guy 

36.18 0.28 0.12 0.00 0.00 0.01 

1.2 Dead+1.0 Wind 60 deg - No 
Ice+1.0 Guy 

29.31 0.05 -0.03 0.00 0.00 0.13 

1.2 Dead+1.0 Wind 90 deg - No 
Ice+1.0 Guy 

36.75 -0.15 -0.22 0.00 0.00 0.15 

1.2 Dead+1.0 Wind 120 deg - 
No Ice+1.0 Guy 

39.02 -0.12 -0.32 0.00 0.00 0.20 

1.2 Dead+1.0 Wind 150 deg - 
No Ice+1.0 Guy 

34.61 -0.01 -0.22 0.00 0.00 0.23 

1.2 Dead+1.0 Wind 180 deg - 
No Ice+1.0 Guy 

25.27 0.02 -0.03 0.00 0.00 0.10 

1.2 Dead+1.0 Wind 210 deg - 
No Ice+1.0 Guy 

30.81 0.19 -0.07 0.00 0.00 -0.11 

1.2 Dead+1.0 Wind 240 deg - 
No Ice+1.0 Guy 

32.65 0.38 -0.09 0.00 0.00 -0.15 

1.2 Dead+1.0 Wind 270 deg - 
No Ice+1.0 Guy 

29.07 0.45 0.03 0.00 0.00 -0.11 

1.2 Dead+1.0 Wind 300 deg - 
No Ice+1.0 Guy 

22.73 0.29 0.15 0.00 0.00 -0.20 

1.2 Dead+1.0 Wind 330 deg - 
No Ice+1.0 Guy 

32.15 0.30 0.17 0.00 0.00 -0.30 

1.2 Dead+1.0 Ice+1.0 
Temp+Guy 

40.21 0.11 -0.04 0.00 0.00 -0.02 

1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp+1.0 Guy 

40.62 0.14 -0.12 0.00 0.00 -0.03 

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

41.04 0.18 -0.12 0.00 0.00 0.01 

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

41.34 0.18 -0.09 0.00 0.00 0.03 

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

41.55 0.17 -0.07 0.00 0.00 0.03 

1.2 Dead+1.0 Wind 120 41.55 0.16 -0.04 0.00 0.00 0.03 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
deg+1.0 Ice+1.0 Temp+1.0 Guy 
1.2 Dead+1.0 Wind 150 
deg+1.0 Ice+1.0 Temp+1.0 Guy 

41.04 0.13 0.00 0.00 0.00 0.01 

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

40.47 0.09 0.03 0.00 0.00 -0.02 

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

40.01 0.05 0.03 0.00 0.00 -0.06 

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

39.68 0.04 0.02 0.00 0.00 -0.08 

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

39.57 0.06 -0.01 0.00 0.00 -0.07 

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

39.69 0.08 -0.04 0.00 0.00 -0.07 

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

40.07 0.10 -0.09 0.00 0.00 -0.06 

Dead+Wind 0 deg - 
Service+Guy 

19.79 0.12 -0.04 0.00 0.00 -0.03 

Dead+Wind 30 deg - 
Service+Guy 

20.05 0.12 -0.04 0.00 0.00 0.01 

Dead+Wind 60 deg - 
Service+Guy 

20.23 0.09 -0.03 0.00 0.00 0.03 

Dead+Wind 90 deg - 
Service+Guy 

20.28 0.06 -0.05 0.00 0.00 0.02 

Dead+Wind 120 deg - 
Service+Guy 

20.21 0.07 -0.05 0.00 0.00 0.03 

Dead+Wind 150 deg - 
Service+Guy 

20.01 0.08 -0.03 0.00 0.00 0.03 

Dead+Wind 180 deg - 
Service+Guy 

19.75 0.07 -0.01 0.00 0.00 0.01 

Dead+Wind 210 deg - 
Service+Guy 

19.50 0.07 -0.01 0.00 0.00 -0.04 

Dead+Wind 240 deg - 
Service+Guy 

19.32 0.10 -0.01 0.00 0.00 -0.05 

Dead+Wind 270 deg - 
Service+Guy 

19.27 0.13 -0.00 0.00 0.00 -0.05 

Dead+Wind 300 deg - 
Service+Guy 

19.34 0.13 0.01 0.00 0.00 -0.05 

Dead+Wind 330 deg - 
Service+Guy 

19.53 0.11 -0.01 0.00 0.00 -0.05 

  
 

 Solution Summary   
 
 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

1 0.00 -8.52 0.00 -0.00 8.52 0.00 0.005% 
2 0.06 -10.21 -13.50 -0.06 10.21 13.50 0.003% 
3 6.69 -10.19 -11.61 -6.69 10.19 11.61 0.002% 
4 11.27 -10.17 -6.59 -11.27 10.17 6.59 0.007% 
5 12.84 -10.19 -0.05 -12.84 10.19 0.05 0.002% 
6 11.23 -10.21 6.50 -11.23 10.21 -6.50 0.003% 
7 6.58 -10.19 11.53 -6.58 10.19 -11.53 0.002% 
8 -0.06 -10.17 13.47 0.06 10.17 -13.47 0.005% 
9 -6.69 -10.20 11.61 6.69 10.20 -11.61 0.001% 
10 -11.30 -10.22 6.61 11.30 10.22 -6.61 0.001% 
11 -12.84 -10.20 0.05 12.84 10.20 -0.05 0.001% 
12 -11.21 -10.17 -6.48 11.21 10.17 6.48 0.002% 
13 -6.58 -10.19 -11.53 6.58 10.19 11.53 0.002% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

14 0.00 -26.20 0.00 0.00 26.20 0.00 0.001% 
15 0.04 -26.22 -3.73 -0.04 26.22 3.73 0.003% 
16 1.88 -26.20 -3.24 -1.88 26.20 3.24 0.002% 
17 3.19 -26.17 -1.87 -3.19 26.17 1.87 0.003% 
18 3.64 -26.19 -0.03 -3.64 26.19 0.03 0.001% 
19 3.15 -26.22 1.80 -3.15 26.22 -1.80 0.002% 
20 1.81 -26.20 3.18 -1.81 26.20 -3.18 0.001% 
21 -0.04 -26.18 3.72 0.04 26.18 -3.72 0.003% 
22 -1.88 -26.21 3.24 1.88 26.21 -3.24 0.001% 
23 -3.20 -26.23 1.87 3.20 26.23 -1.87 0.002% 
24 -3.64 -26.21 0.03 3.64 26.21 -0.03 0.002% 
25 -3.15 -26.18 -1.80 3.15 26.18 1.80 0.001% 
26 -1.81 -26.20 -3.18 1.81 26.20 3.18 0.002% 
27 0.01 -8.52 -3.11 -0.01 8.52 3.11 0.001% 
28 1.54 -8.52 -2.68 -1.54 8.52 2.68 0.001% 
29 2.60 -8.51 -1.52 -2.60 8.51 1.52 0.002% 
30 2.96 -8.52 -0.01 -2.96 8.52 0.01 0.002% 
31 2.59 -8.52 1.50 -2.59 8.52 -1.50 0.002% 
32 1.52 -8.52 2.66 -1.52 8.52 -2.66 0.001% 
33 -0.01 -8.52 3.10 0.01 8.52 -3.10 0.005% 
34 -1.54 -8.52 2.68 1.54 8.52 -2.68 0.003% 
35 -2.60 -8.53 1.52 2.60 8.53 -1.52 0.004% 
36 -2.96 -8.52 0.01 2.96 8.52 -0.01 0.003% 
37 -2.58 -8.52 -1.49 2.58 8.52 1.49 0.003% 
38 -1.52 -8.52 -2.66 1.52 8.52 2.66 0.005% 

 
 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 7 0.00000001 0.00013391 
2 Yes 12 0.00000001 0.00011742 
3 Yes 12 0.00000001 0.00009419 
4 Yes 11 0.00000001 0.00008321 
5 Yes 12 0.00000001 0.00010076 
6 Yes 12 0.00000001 0.00012775 
7 Yes 12 0.00000001 0.00009116 
8 Yes 11 0.00000001 0.00010811 
9 Yes 12 0.00000001 0.00003970 
10 Yes 12 0.00000001 0.00005036 
11 Yes 12 0.00000001 0.00003583 
12 Yes 11 0.00000001 0.00004819 
13 Yes 12 0.00000001 0.00008185 
14 Yes 8 0.00000001 0.00003824 
15 Yes 8 0.00000001 0.00014805 
16 Yes 8 0.00000001 0.00009045 
17 Yes 8 0.00000001 0.00013180 
18 Yes 9 0.00000001 0.00006424 
19 Yes 9 0.00000001 0.00009220 
20 Yes 9 0.00000001 0.00006119 
21 Yes 8 0.00000001 0.00013341 
22 Yes 8 0.00000001 0.00003589 
23 Yes 7 0.00000001 0.00008482 
24 Yes 7 0.00000001 0.00007774 
25 Yes 8 0.00000001 0.00004714 
26 Yes 8 0.00000001 0.00010870 



 
 
 

ttnnxxTToowweerr  Job 
US-CT-5020 (West Hartford CT)  

Page  
24 of 32 

Cellsite Solutions, LLC 
4150 C Street SW 

Project 
Structural Analysis of a 50' GT on a Rooftop 

Date 
10:42:32 03/31/22  

Cedar Rapids, IA 52404 
Phone: 319-826-3404 

FAX:  

Client 
Vertical Bridge (ATT) 

Designed by 
mike.deboer 

27 Yes 7 0.00000001 0.00003998 
28 Yes 7 0.00000001 0.00004117 
29 Yes 7 0.00000001 0.00005033 
30 Yes 7 0.00000001 0.00006090 
31 Yes 7 0.00000001 0.00006882 
32 Yes 7 0.00000001 0.00005279 
33 Yes 6 0.00000001 0.00011957 
34 Yes 6 0.00000001 0.00006935 
35 Yes 6 0.00000001 0.00007962 
36 Yes 6 0.00000001 0.00006229 
37 Yes 6 0.00000001 0.00006979 
38 Yes 6 0.00000001 0.00012198 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

ft 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 104 - 89 0.07 29 0.09 0.00 
T2 89 - 74 0.05 29 0.09 0.00 
T3 74 - 59 0.03 29 0.08 0.01 
T4 59 - 54 0.01 29 0.08 0.01 

      
  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

ft 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
100.00 Commscope NNVV-65B-R4 29 0.06 0.09 0.00 97245 
89.50 Ericsson AIR6449 29 0.05 0.09 0.00 35434 
86.39 Guy 29 0.04 0.08 0.00 34094 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

ft 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 104 - 89 0.53 2 0.67 0.04 
T2 89 - 74 0.35 2 0.64 0.04 
T3 74 - 59 0.20 2 0.58 0.05 
T4 59 - 54 0.05 2 0.57 0.04 

      
  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

ft 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
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Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

ft 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
100.00 Commscope NNVV-65B-R4 2 0.48 0.67 0.04 23266 
89.50 Ericsson AIR6449 2 0.36 0.64 0.04 8505 
86.39 Guy 2 0.33 0.61 0.04 8336 

  
 
 

 Guy Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Initial 
Tension 

K 

Breaking 
Load 

K 

Actual 
Tu 
K 

Allowable 
φTn 
K 

Required 
S.F. 

 

Actual 
S.F. 

 
T2 86.39 (A) 

(126) 
1/2 EHS 2.69 26.90 10.71 16.14 1.000 1.507  

  86.39 (A) 
(127) 

1/2 EHS 2.69 26.90 10.68 16.14 1.000 1.512  

  86.39 (B) (122) 1/2 EHS 2.69 26.90 9.88 16.14 1.000 1.633  
  86.39 (B) (123) 1/2 EHS 2.69 26.90 9.69 16.14 1.000 1.666  
  86.39 (C) (115) 1/2 EHS 2.69 26.90 12.54 16.14 1.000 1.287  
  86.39 (C) (116) 1/2 EHS 2.69 26.90 12.64 16.14 1.000 1.277  
                  

  
 
 

 Compression Checks   
 
 

 Leg Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Mast 
Stability 

Index 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T1 104 - 89 ROHN 2.5 X-STR 15.00 2.44 63.5 

K=2.00 
2.254 1.00 -15.55 75.52 0.206 1  

 
T2 89 - 74 ROHN 2.5 EH 15.00 2.44 31.7 

K=1.00 
2.254 1.00 -23.45 94.21 0.249 1  

 
T3 74 - 59 ROHN 2.5 X-STR 15.00 2.44 63.5 

K=2.00 
2.254 1.00 -16.57 75.52 0.219 1  

 
T4 59 - 54 ROHN 2.5 X-STR 5.38 1.43 18.6 

K=1.00 
2.254 0.98 -15.20 97.36 0.156 1  

 
                      

 
1 P u  / φPn controls 
 
 

 Diagonal Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T1 104 - 89 ROHN 1.5 x 11GA 4.20 3.91 95.7 

K=1.00 
0.520 -3.80 11.20 0.339 1  

 
T2 89 - 74 ROHN 1.5 x 16GA 4.20 1.95 45.9 

K=1.00 
0.263 -4.27 8.72 0.489 1  

 
T3 74 - 59 ROHN 1.5 x 16GA 4.20 3.91 91.9 

K=1.00 
0.263 -1.28 5.91 0.216 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Horizontal Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T4 59 - 54 L4x4x1/4 3.30 3.06 83.1 

K=1.80 
1.940 -0.28 60.79 0.005 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Top Girt Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T1 104 - 89 ROHN 1.5 x 11GA 3.42 3.18 77.9 

K=1.00 
0.520 -0.15 12.25 0.013 1  

 
T2 89 - 74 ROHN 1.5 x 16GA 3.42 3.18 74.7 

K=1.00 
0.263 -0.41 6.34 0.064 1  

 
T3 74 - 59 ROHN 1.5 x 16GA 3.42 3.18 74.7 

K=1.00 
0.263 -0.33 6.34 0.052 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Bottom Girt Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T1 104 - 89 ROHN 1.5 x 11GA 3.42 3.18 77.9 

K=1.00 
0.520 -1.58 12.25 0.129 1  

 
T2 89 - 74 ROHN 1.5 x 16GA 3.42 3.18 74.7 

K=1.00 
0.263 -0.41 6.34 0.064 1  

 
T3 74 - 59 ROHN 1.5 x 16GA 3.42 3.18 74.7 

K=1.00 
0.263 -0.29 6.34 0.045 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 

 
                    

 
1 P u  / φPn controls 
 
 

 Top Guy Pull-Off Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T2 89 - 74 1 1/4 3.42 3.18 122.0 

K=1.00 
1.227 -6.82 18.62 0.366 1 

                    
 
1 P u  / φPn controls 
 
 

 Top Guy Pull-Off Bending Design Data     
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 
 

kip-ft 

φMnx 
 

kip-ft 

Ratio 
Mux 

φMnx 

Muy 
 

kip-ft 

φMny 
 

kip-ft 

Ratio 
Muy 

φMny 
T2 89 - 74 1 1/4 0.00 1.22 0.000 0.00 1.22 0.000 

                  
 
 

 Top Guy Pull-Off Interaction Design Data     
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

T2 89 - 74 1 1/4 0.366 0.000 0.000 0.366 1 

 

1.000 4.8.1  

                  
 
1 P u  / φPn controls 
 
 

 Torque-Arm Top Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T2 89 - 74 (117) C10x30 3.42 3.30 59.1 

K=1.00 
8.820 -5.20 237.71 0.022  

T2 89 - 74 (118) C10x30 3.42 3.30 59.1 
K=1.00 

8.820 -5.01 237.71 0.021  

T2 89 - 74 (124) C10x30 3.42 3.30 59.1 
K=1.00 

8.820 -0.63 237.71 0.003  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T2 89 - 74 (125) C10x30 3.42 3.30 59.1 

K=1.00 
8.820 -0.75 237.71 0.003  

T2 89 - 74 (128) C10x30 3.42 3.30 59.1 
K=1.00 

8.820 -4.86 237.71 0.020  

T2 89 - 74 (129) C10x30 3.42 3.30 59.1 
K=1.00 

8.820 -0.58 237.71 0.002  

                    
 
 

 Torque-Arm Top Bending Design Data     
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 
 

kip-ft 

φMnx 
 

kip-ft 

Ratio 
Mux 

φMnx 

Muy 
 

kip-ft 

φMny 
 

kip-ft 

Ratio 
Muy 

φMny 
T2 89 - 74 (117) C10x30 -32.63 70.87 0.460 -0.00 6.68 0.000 
T2 89 - 74 (118) C10x30 -23.84 70.87 0.336 -0.00 6.68 0.000 
T2 89 - 74 (124) C10x30 -20.40 70.87 0.288 0.00 6.68 0.000 
T2 89 - 74 (125) C10x30 -33.19 70.87 0.468 0.00 6.68 0.000 
T2 89 - 74 (128) C10x30 -19.41 70.87 0.274 -0.00 6.68 0.000 
T2 89 - 74 (129) C10x30 -24.50 70.87 0.346 -0.00 6.68 0.000 

                  
 
 

 Torque-Arm Top Interaction Design Data     
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

T2 89 - 74 (117) C10x30 0.022 0.460 0.000 0.471  

 

1.000 4.8.1  

T2 89 - 74 (118) C10x30 0.021 0.336 0.000 0.347  

 

1.000 4.8.1  

T2 89 - 74 (124) C10x30 0.003 0.288 0.000 0.289  

 

1.000 4.8.1  

T2 89 - 74 (125) C10x30 0.003 0.468 0.000 0.470  

 

1.000 4.8.1  

T2 89 - 74 (128) C10x30 0.020 0.274 0.000 0.284  

 

1.000 4.8.1  

T2 89 - 74 (129) C10x30 0.002 0.346 0.000 0.347  

 

1.000 4.8.1  

                  
 
 

 Tension Checks   
 
 

 Leg Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
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Cellsite Solutions, LLC 
4150 C Street SW 

Project 
Structural Analysis of a 50' GT on a Rooftop 

Date 
10:42:32 03/31/22  

Cedar Rapids, IA 52404 
Phone: 319-826-3404 

FAX:  

Client 
Vertical Bridge (ATT) 

Designed by 
mike.deboer 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T1 104 - 89 ROHN 2.5 X-STR 15.00 2.44 31.7 2.254 10.67 101.41 0.105 1  

 
T2 89 - 74 ROHN 2.5 EH 15.00 2.44 31.7 2.254 14.81 101.41 0.146 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Diagonal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T1 104 - 89 ROHN 1.5 x 11GA 4.20 3.91 95.7 0.520 3.81 19.67 0.194 1  

 
T2 89 - 74 ROHN 1.5 x 16GA 4.20 1.95 45.9 0.263 4.14 9.93 0.417 1  

 
T3 74 - 59 ROHN 1.5 x 16GA 4.20 3.91 91.9 0.263 1.33 9.93 0.134 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Horizontal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T4 59 - 54 L4x4x1/4 3.30 3.06 29.4 1.455 2.48 70.93 0.035 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Top Girt Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T1 104 - 89 ROHN 1.5 x 11GA 3.42 3.18 77.9 0.520 0.15 16.86 0.009 1  

 
T2 89 - 74 ROHN 1.5 x 16GA 3.42 3.18 74.7 0.263 0.41 8.51 0.048 1  

 
T3 74 - 59 ROHN 1.5 x 16GA 3.42 3.18 74.7 0.263 0.37 8.51 0.043 1  
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Cellsite Solutions, LLC 
4150 C Street SW 

Project 
Structural Analysis of a 50' GT on a Rooftop 

Date 
10:42:32 03/31/22  

Cedar Rapids, IA 52404 
Phone: 319-826-3404 

FAX:  

Client 
Vertical Bridge (ATT) 

Designed by 
mike.deboer 

 
1 P u  / φPn controls 
 
 

 Bottom Girt Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T1 104 - 89 ROHN 1.5 x 11GA 3.42 3.18 77.9 0.520 1.67 16.86 0.099 1  

 
T2 89 - 74 ROHN 1.5 x 16GA 3.42 3.18 74.7 0.263 0.41 8.51 0.048 1  

 
T3 74 - 59 ROHN 1.5 x 16GA 3.42 3.18 74.7 0.263 0.74 8.51 0.087 1  

 
                    

 
1 P u  / φPn controls 
 
 

 Top Guy Pull-Off Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T2 89 - 74 1 1/4 3.42 3.18 122.0 1.227 7.17 55.22 0.130 1 

                    
 
1 P u  / φPn controls 
 
 

 Top Guy Pull-Off Bending Design Data     
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 
 

kip-ft 

φMnx 
 

kip-ft 

Ratio 
Mux 

φMnx 

Muy 
 

kip-ft 

φMny 
 

kip-ft 

Ratio 
Muy 

φMny 
T2 89 - 74 1 1/4 0.00 1.22 0.000 0.00 1.22 0.000 

                  
 
 

 Top Guy Pull-Off Interaction Design Data     
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

T2 89 - 74 1 1/4 0.130 0.000 0.000 0.130 1 

 

1.000 4.8.1  

                  
 
1 P u  / φPn controls 
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Cellsite Solutions, LLC 
4150 C Street SW 

Project 
Structural Analysis of a 50' GT on a Rooftop 

Date 
10:42:32 03/31/22  

Cedar Rapids, IA 52404 
Phone: 319-826-3404 

FAX:  

Client 
Vertical Bridge (ATT) 

Designed by 
mike.deboer 

 Torque-Arm Top Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
T2 89 - 74 (117) C10x30 3.42 3.30 59.1 8.820 3.04 285.77 0.011  
T2 89 - 74 (118) C10x30 3.42 3.30 59.1 8.820 3.02 285.77 0.011  
T2 89 - 74 (124) C10x30 3.42 3.30 59.1 8.820 3.19 285.77 0.011  
T2 89 - 74 (125) C10x30 3.42 3.30 59.1 8.820 3.21 285.77 0.011  
T2 89 - 74 (128) C10x30 3.42 3.30 59.1 8.820 3.31 285.77 0.012  
T2 89 - 74 (129) C10x30 3.42 3.30 59.1 8.820 3.27 285.77 0.011  

                    
 
 

 Torque-Arm Top Bending Design Data     
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 
 

kip-ft 

φMnx 
 

kip-ft 

Ratio 
Mux 

φMnx 

Muy 
 

kip-ft 

φMny 
 

kip-ft 

Ratio 
Muy 

φMny 
T2 89 - 74 (117) C10x30 -28.70 70.87 0.405 -0.00 6.68 0.000 
T2 89 - 74 (118) C10x30 -21.58 70.87 0.305 -0.00 6.68 0.000 
T2 89 - 74 (124) C10x30 -18.56 70.87 0.262 0.00 6.68 0.000 
T2 89 - 74 (125) C10x30 -29.36 70.87 0.414 0.00 6.68 0.000 
T2 89 - 74 (128) C10x30 -17.75 70.87 0.250 -0.00 6.68 0.000 
T2 89 - 74 (129) C10x30 -21.51 70.87 0.304 -0.00 6.68 0.000 

                  
 
 

 Torque-Arm Top Interaction Design Data     
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

T2 89 - 74 (117) C10x30 0.011 0.405 0.000 0.410  

 

1.000 4.8.1  

T2 89 - 74 (118) C10x30 0.011 0.305 0.000 0.310  

 

1.000 4.8.1  

T2 89 - 74 (124) C10x30 0.011 0.262 0.000 0.267  

 

1.000 4.8.1  

T2 89 - 74 (125) C10x30 0.011 0.414 0.000 0.420  

 

1.000 4.8.1  

T2 89 - 74 (128) C10x30 0.012 0.250 0.000 0.256  

 

1.000 4.8.1  

T2 89 - 74 (129) C10x30 0.011 0.304 0.000 0.309  

 

1.000 4.8.1  

                  
 
 

 Section Capacity Table 
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Size Critical 

Element 
P 
K 

øPallow 
K 

% 
Capacity 

Pass 
Fail 

T1 104 - 89 Leg ROHN 2.5 X-STR 3 -15.55 75.52 20.6 Pass  
    Diagonal ROHN 1.5 x 11GA 11 -3.80 11.20 33.9 Pass  
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Cellsite Solutions, LLC 
4150 C Street SW 

Project 
Structural Analysis of a 50' GT on a Rooftop 

Date 
10:42:32 03/31/22  

Cedar Rapids, IA 52404 
Phone: 319-826-3404 

FAX:  

Client 
Vertical Bridge (ATT) 

Designed by 
mike.deboer 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

øPallow 
K 

% 
Capacity 

Pass 
Fail 

    Top Girt ROHN 1.5 x 11GA 4 -0.15 12.25 1.3 Pass  
    Bottom Girt ROHN 1.5 x 11GA 9 -1.58 12.25 12.9 Pass  

T2 89 - 74 Leg ROHN 2.5 EH 30 -23.45 94.21 24.9 Pass  
    Diagonal ROHN 1.5 x 16GA 71 -4.27 8.72 48.9 Pass  
    Top Girt ROHN 1.5 x 16GA 32 -0.41 6.34 6.4 Pass  
    Bottom Girt ROHN 1.5 x 16GA 35 -0.41 6.34 6.4 Pass  
    Guy A@86.3889 1/2 126 10.71 16.14 66.3 Pass  
    Guy B@86.3889 1/2 122 9.88 16.14 61.2 Pass  
    Guy C@86.3889 1/2 116 12.64 16.14 78.3 Pass  
    Top Guy 

Pull-Off@86.3889 
1 1/4 119 -6.82 18.62 36.6 Pass  

    Torque Arm 
Top@86.3889 

C10x30 117 -5.20 237.71 47.1 Pass  

T3 74 - 59 Leg ROHN 2.5 X-STR 74 -16.57 75.52 21.9 Pass  
    Diagonal ROHN 1.5 x 16GA 98 -1.28 5.91 21.6 Pass  
    Top Girt ROHN 1.5 x 16GA 76 -0.33 6.34 5.2 Pass  
    Bottom Girt ROHN 1.5 x 16GA 79 0.74 8.51 8.7 Pass  

T4 59 - 54 Leg ROHN 2.5 X-STR 100 -15.20 97.36 15.6 Pass  
    Horizontal L4x4x1/4 103 2.48 70.93 3.5 Pass  
              Summary   
            Leg (T2) 24.9 Pass  
            Diagonal 

(T2) 
48.9 Pass  

            Horizontal 
(T4) 

3.5 Pass  

            Top Girt 
(T2) 

6.4 Pass  

            Bottom Girt 
(T1) 

12.9 Pass  

            Guy A (T2) 66.3 Pass  
            Guy B (T2) 61.2 Pass  
            Guy C (T2) 78.3 Pass  
            Top Guy 

Pull-Off 
(T2) 

36.6 Pass  

            Torque Arm 
Top (T2) 

47.1 Pass  

      RATING = 78.3 Pass  
 
 
 
 

 
  Program Version 8.1.1.0 - 6/3/2021 File:C:/Users/mike.deboer/OneDrive - CellSite Solutions 
LLC/Documents/US-CT-5020_SA_031622_ATT/US-CT-5020_SA_031722_ATT.eri 



BU: US-CT-5020 Structure: A

WO:

Order: Rev:

Decimal Degrees Deg Min Sec

### Lat: 41.784998 + 41 47 5.99

### Long: -72.748600 - 72 44 54.96

TIA-222-H Seismic Design Code: TIA-222-H

### Site Soil: D (Default) Default

Risk Category: II

### USGS Seismic Reference SS: 0.1850 g

### S1: 0.0550 g

TL: 6 s

1 FALSE

Importance Factor, Ie: 1

Acceleration-based site coefficient, Fa: 1.6000

Velocity-based site coefficient, Fv: 2.4000

Design spectral response acceleration short period, SDS: 0.1973 g

Design spectral response acceleration 1 s period, SD1: 0.0880 g

Seismic Design Category Based on SDS: B

Seismic Design Category Based on SD1: B

Seismic Design Category Based on S1: N/A

Controlling Seismic Design Category: B

Location

Code and Site Parameters

Seismic Design Category Determination

CCISeismic 3.2.3 Page 1 Analysis Date: 3/17/2022

https://earthquake.usgs.gov/ws/designmaps/


BU: US-CT-5020 Structure: A

WO:

Order: Rev:

### Tower Type: Guyed Tower

Height, h: 50 ft

Effective Seismic Weight, W: 2.47 kips
Amplification Factor, As: 1.0 2.7.8.1

Response Modification Factor, R: 3

### 0.096966007

Cg: 176.5

Kg: 0.0087

Fa: 10.3129 hz

 Approximate Fundamental Period Guyed Towers, Ta: 0.0970 s 2.7.7.1.3.4

Seismic Response Coefficient, Cs 0.0658 2.7.7.1.1

Seismic Response Coefficient Max 1, Csmax 0.3025 2.7.7.1.1

Seismic Response Coefficient Max 2, Csmax N/A 2.7.7.1.1

Seismic Response Coefficient Min 1, Csmin 0.0300 2.7.7.1.1

Seismic Response Coefficient Min 2, Csmin N/A 2.7.7.1.1

Controlling Seismic Response Coefficient, Csc 0.0658

Seismic Base Shear, V 0.163 kips 2.7.7.1.1

Period Related Exponent, k: 1.000 2.7.7.1.2

Sum of wihi
k

62.43 2.7.7.1.2

Tower Details

Seismic Base Shear

Vertical Distribution Factors

CCISeismic 3.2.3 Page 2 Analysis Date: 3/17/2022



Section 

Number
Length Top Height Mid Height, hx

Section 

Weight, wx
wxhx

k Cvx Fxh Fxv

1 15.00 50.00 42.50 0.5152 21.90 0.3508 0.0571 0.0203

2 15.00 35.00 27.50 1.1568 31.81 0.5096 0.0829 0.0457

3 15.00 20.00 12.50 0.4310 5.39 0.0863 0.0140 0.0170

4 5.00 5.00 2.50 0.2906 0.73 0.0116 0.0019 0.0115

Sum 2.3936 59.82

Tower Section Loads

CCISeismic 3.2.3 Page 3 Analysis Date: 3/17/2022



Guy Attachment 

Elevation, hx

Total Guy 

Weight

Effective Guy 

Weight, wx
wxhx

k Cvx Fxh Fxv

32.39 0.1608 0.0804 2.60 0.0417 0.0068 0.0032

Sum 0.1608 0.0804 2.60

Guy Loads

CCISeismic 3.2.3 Page 4 Analysis Date: 3/17/2022



Name hx wx wxhx
k Cvx Fxh Fxv

Discrete Loads

CCISeismic 3.2.3 Page 5 Analysis Date: 3/17/2022



Name Start Height End Height hx wx wxhx
k Cvx Fxh Fxv

Linear Loads

CCISeismic 3.2.3 Page 6 Analysis Date: 3/17/2022



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-16

Risk Category: II

Soil Class: D - Default (see 
Section 11.4.3)

Elevation: 160.03 ft (NAVD 88)

Latitude:
Longitude:

41.785

-72.7486

Wind

Results: 

Wind Speed 117 Vmph

10-year MRI 75 Vmph

25-year MRI 84 Vmph

50-year MRI 90 Vmph

100-year MRI 97 Vmph

Data Source: ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4, and Section 26.5.2

Date Accessed: Wed Mar 16 2022

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-16 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2. Glazed openings need not be 
protected against wind-borne debris.

Page 1 of 3https://asce7hazardtool.online/ Wed Mar 16 2022

(Used 125 mph Ultimate wind speed per local requirements)



SS : 0.185

S1 : 0.055

Fa : 1.6

Fv : 2.4

SMS : 0.296

SM1 : 0.131

SDS : 0.197

SD1 : 0.088

TL : 6

PGA : 0.099

PGA M : 0.159

FPGA : 1.6

Ie : 1

Cv : 0.7

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Design Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Default (see Section 11.4.3)

B

Data Accessed: Wed Mar 16 2022

Date Source: 
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 Table 1.5-2. Additional data for 
site-specific ground motion procedures in accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.

Page 2 of 3https://asce7hazardtool.online/ Wed Mar 16 2022



Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 1.50 in.

Concurrent Temperature: 5 F

Gust Speed 50 mph

Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8

Wed Mar 16 2022

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 500-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.

Page 3 of 3https://asce7hazardtool.online/ Wed Mar 16 2022
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COLOCATION APPLICATION
US-CT-5020
Version 3
New Cingular Wireless PCS, LLC

Vertical Bridge REIT, LLC.
750 Park of Commerce Drive

Suite 200
Boca Raton, FL 33487

Collocation Application P-019285 Page 1 of 5

SUMMARY

PRIMARY INFO

Application #: P-019285

Application Version: 3 (Submitted: 3/18/2022 4:32:00 PM)

Application Type: Broadband

Application Name: CT1195 West Hartford Bishops Corner

Lease Type: Amendment

Description:
Swap (9) antennas, swap (6) RRUs,  add (1) squid, (3) DC lines,
remove (3) Coax, mount modifications per the mount analysis.

VERTICAL BRIDGE SITE INFO

VB Site #: US-CT-5020

VB Site Name: CT03XC074

Latitude: 41.78499999

Longitude: -72.74860000

Structure Type: Guyed Tower

Structure Height: 50.0000

Site Address: 345 North Main Street -

West Hartford, CT 6001

VERTICAL BRIDGE DEAL TEAM

RLM: Floyd Jenkins
FJenkins@verticalbridge.com
(301) 667-0069

RLS:Sam Bowden
SBowden@verticalbridge.com

ROM:Joe Bascelli
JBascelli@verticalbridge.com
(484) 288-9586

TENANT LEGAL INFO

Tenant Legal Name: New Cingular Wireless PCS, LLC

State of Registration: Delaware

Type of Entity: LLC

Carrier NOC #: 8006382822

Tenant Site #: CT1195

Tenant Site Name: West Hartford Bishops Corner

APPLICANT

Name: Hollis Reddng

Address 12 Industrial Way

Salem, NH 03079

Phone Number:: (860) 834-6964

Email Address: hredding@saigrp.com

FINAL LEASED RIGHTS CONFIGURATION TOTALS

This is a summary of your remaining existing equipment plus the new equipment.

FINAL EQUIPMENT

Qty Equipment Type

2 Surge Arrestor/Raycap/Squid

6 RRU

6 TMA

FINAL LINES

Qty Line Type

1 Fiber

1 RET Home Run Cable

5 DC Power



COLOCATION APPLICATION
US-CT-5020
Version 3
New Cingular Wireless PCS, LLC

Vertical Bridge REIT, LLC.
750 Park of Commerce Drive

Suite 200
Boca Raton, FL 33487

Collocation Application P-019285 Page 2 of 5

Qty Equipment Type

9 Panel

Qty Line Type

9 Coax

FREQUENCY & TECHNOLOGY INFO

Type of Technology: Broadband Wireless

Is TX Frequency Licensed: Yes

TX Frequency: 716-728, 734-746, 788-789, 880-894, 1930-1935, 1945-1950, 1965-1970, 1975-1990, 2170-2180,
2345-2360, 3860-3940.

Is RX Frequency Licensed: Yes

RX Frequency: 704-716, 758-769, 835-849, 1770-1780, 1850-1855, 1865-1870, 1895-1910, 2305-2320.

MOUNT & STRUCTURAL ANALYSIS

MOUNT ANALYSIS

Provided by Tenant: Yes

To Be Run by VB:

Include Mount Mapping:

STRUCTURAL HARD COPIES

Required: No

Number of Hard Copies

CONTACTS

INVOICE CONTACT

Attention To Name Address Phone Number 1 Phone Number 2 Email 1 Email 2

SAI Group Jhana Arsenault 12 industrial Way
Salem, NH 03079

(603) 560-8742 SAPORMOD@SA
I-Comm.com

SAPORMOD@SA
I-Comm.com

PO CONTACT

Name Phone Number Email

Jhana Aresnault (603) 560-8742 SAPORMOD@SAI-Comm.com

LEASING CONTACT

Name Phone Number Email

HOLLIS REDDING (860) 834-6964 hredding@saigrp.com

NOTICE CONTACT

Notice To Attention To Name Address

Network Real Estate
Administration

Leasing CT1195  FA Code 10035096 1025 Lenox Park Blvd NE
3rd Floor
Atlanta, GA 303195309

COPY NOTICE CONTACT



COLOCATION APPLICATION
US-CT-5020
Version 3
New Cingular Wireless PCS, LLC

Vertical Bridge REIT, LLC.
750 Park of Commerce Drive

Suite 200
Boca Raton, FL 33487

Collocation Application P-019285 Page 3 of 5

Notice To Attention To Name Address

AT&T Legal Dept-Network Leasing CT1195  FA Code 10035096 208 South Akard Street
Dallas, TX 752024206

RF CONTACT

Name Phone Number Email

Mohammed Hussain (510) 493-3024 mh705r@att.com

EMERGENCY CONTACT

Name Phone Number Email

Noc Noc (800) 638-2822 nocnoc@att.com

LINE & EQUIPMENT

EXISTING LINE(S)

Qty Line Type Line Diameter(in.) Line Location Comments Remain

9 Coax 1.625 Exterior Yes

3 Coax 1.625 Exterior Replacing 3 coax with
3 DC Fiber lines

No

2 DC Power 1 Exterior Yes

1 Fiber 0.4375 Exterior Yes

1 RET Home Run
Cable

0.375 Exterior Yes

NEW LINE(S)

Qty Line Type Line Size(in.) Line Location Comments

3 DC Power 1 Exterior Replacing 3 coax with
these 3 DC  lines.

EXISTING EQUIPMENT

Qty Equipment
Type

RAD
Height

Mount
(H')

Mount
Type

Manufacturer Model
Number

Dimensions
(H"xW"xD")

Weight
(Lbs.)

Azimuth Comments Remain

3 Panel 35.50 35.50 Sector
Frames

Powerwave 7770 55.00 x
11.00 x 5.00

35.00 160,
280, 30

No

3 Panel 35.50 35.50 Sector
Frames

Powerwave 7770 55.00 x
11.00 x 5.00

35.00 160,
280, 30

No

1 Surge
Arrestor/Ra
ycap/Squid

35.50 35.50 Sector
Frames

SA 100086
0

24.00 x 9.70
x 0.00

32.80 30 No

6 TMA 35.50 35.50 Sector
Frames

Powerwave TT19-08
BP111-
001

14.40 x 9.20
x 2.60

14.10 160,
280, 30

Yes

6 RRU 35.50 35.50 Sector
Frames

Ericsson 11 B12 26.00 x
24.00 x
13.00

52.00 160,
280, 30

No
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2 Panel 35.50 35.50 Sector
Frames

Powerwave P65-17-
XLH-RR

96.00 x
12.00 x 6.00

70.00 30, 280 No

1 Panel 35.50 35.50 Sector
Frames

KMW AM-X-C
D-16-65
-007-RE
T

55.00 x
11.00 x 5.00

35.00 160 No

NEW EQUIPMENT

Qty Equipment
Type

RAD
Height

Mount (H') Mount Type Manufacturer Model
Number

Dimensions
(H"xW"xD")

Weight
(Lbs.)

Azimuth Comments

1 Surge
Arrestor/Ra
ycap/Squid

35.50 35.50 Sector Frames Raycap DC6-48-
60-0-8C
-EC

18.28 x
31.40 x
10.24

16.00 30

3 RRU 35.50 35.50 Sector Frames Ericsson 4449
B5/B12

17.90 x
13.19 x 9.44

71.00 30, 160,
280

3 Panel 35.50 35.50 Sector Frames Ericsson Air6419
N77G

31.10 x
16.10 x 7.30

44.00 30, 160,
280

3 RRU 35.50 35.50 Sector Frames Ericsson 4426
B66

14.96 x
13.90 x 5.80

48.40 30, 160,
280

1 Surge
Arrestor/Ra
ycap/Squid

35.50 35.50 Sector Frames Raycap DC9-48-
60-24-8
C-EV

31.40 x
10.24 x
18.28

16.00 30

1 Panel 35.50 35.50 Sector Frames CCI DMP65
R-BU6D

71.20 x
20.70 x 7.70

96.00 160

2 Panel 35.50 35.50 Sector Frames CCI DMP65
R-BU8D

96.00 x
20.70 x 7.70

119.00 30, 280

3 Panel 35.50 35.50 Sector Frames Ericsson AIR644
9

30.60 x
15.90 x
10.60

82.50 30, 160,
280

ADDITIONAL SITE REQUIREMENTS

GROUND & INTERIOR SPACE REQUIREMENTS

Requirement
Type

Total Lease Area
(L x W)

Cabinet
Required

Cabinet Area (L x
W)

Shelter Required Shelter Pad (L x
W)

Comments

No Changes  x  x  x

GENERATOR REQUIREMENTS

Requirement
Type

Fuel Type Kilowatt Size Pad Dimensions
(L x D)

Generator
Manufacturer

Fuel Tank
Manufacturer

Comments

No Changes  x

AC POWER REQUIREMENTS

Meter Type Additional Details Comments

Existing Tenant Meter V, $, Amps

BACKHAUL REQUIREMENTS
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Requirement Type Cable Type Number Of Points Of
Entry

Riser Size (Inches) Comments

No Changes



 
                                                                                                                    (TEP OPCO, LLC) 

 

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

 

March 1, 2023 (Rev.2) 
July 11, 2022 (Rev.1) 
February 15, 2022 
 

   
 

SAI Communications 
12 Industrial Way 
Salem NH, 03079 
 
RE: AT&T Site Number: CT1195 

FA Number:  10035096 
PACE Number:  MRCTB052246 
PT Number:  2051A102AA 
TEP Site Number:  390595 
AT&T Site Name:    WEST HARTFORD BISHOPS CORNER 
Site Address:  345 North Main Street 
   West Hartford, CT 06117 
 

To Whom It May Concern: 
 
TEP Northeast (TEP NE) has been authorized by SAI Communications to perform a mount analysis on the 
existing AT&T antenna/RRH mounts to determine their capability of supporting the following additional 
loading: 
 

 (1) DC6-48-60-18 Surge Arrestor (31.4”x10.2”Ø – Wt. = 29 lbs.) (tower mounted) 
 

 (3) AIR6419 Antennas (31.1”x16.1”x7.3” – Wt. = 66 lbs. /each) 
 

 (3) AIR6449 Antennas (30.6”x15.9”x10.6” – Wt. 82 lbs. /each) 
 

 (2) DMP65R-BU8D Antennas (96.0”x20.7”x7.7” – Wt. = 119 lbs. /each) 
 

 (1) DMP65R-BU6D Antenna (71.2”x20.7”x7.7” – Wt. = 96 lbs. /each) 
 

 (3) 4449 B5/B12 RRH’s (17.9”x13.2”x9.4” – Wt. = 73 lbs. /each) 
 

 (3) 4426 B66 RRH’s (14.9”x13.2”x5.8” – Wt. = 49 lbs. /each) 
 

 (1) DC9-48-60-24-8C-EV Surge Arrestor (31.4”x10.2”Ø – Wt. = 29 lbs.) (tower mounted) 
 

*Proposed equipment shown in bold 
 
No original structural design documents or fabrication drawings were available for the existing mounts.  
ProVertic LLC conducted a survey climb and mapping of the existing AT&T antenna mounts on  
January 17, 2022. 
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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 1.61 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 3. 
 

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

 The existing mount is secured to the existing guyed tower with threaded rods and steel plates 
tightened around the tower leg. TEP NE considers the threaded rods as the governing connection 
members. 
 

Based on our evaluation, we have determined that the existing mounts ARE NOT CAPABLE of supporting the 
proposed installation. TEP NE recommends the following modifications:  
 

 Vertically center the existing pipe masts at antenna positions 1 and 3 on the existing mount face 
(typ. of 2 per sector, total of 6).  

 
 Install proposed 2-1/2” std. (2.88” O.D.) horizontal pipes secured to the existing antenna pipe masts 

(typ. of 2 per sector, total of 6). 
 

 Install proposed sector frame stabilizer kit, SitePro1 P/N SFS-V-L (or approved equal), secured to 
proposed horizontal pipes and adjacent tower leg (typ. of 2 per sector, total of 6). 

 
 Component Controlling Load Case Stress Ratio Pass/Fail 

Existing Mount Rating  7 LC3 314% FAIL 

Modified Mount Rating  7 LC9 91% PASS 

 
Reference Documents: 
 

 Mount mapping report prepared by ProVertic LLC. 
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FIELD PHOTOS: 
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FIELD PHOTOS: (CONT.) 
 

        
 
 
 

                
 
 
 

        
 



 

 
 
 

 
 

 
 
 

 
 
 
 
 
 
 
 

Wind & Ice  
Calculations 
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2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg)
 2/α z= 68 (ft)

zg= 1200 (ft)
Kz= 0.885 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 K zt =1.0) Kt= 0 (from Table 2-5)
f= 0 (from Table 2-5)

Category= 1 z= 68
zs= 160 (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= 0.99 (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 = 1.07 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz = 1.61 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= 83 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= 0.885 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)
Ks= 1.0 (from 2.6.7)

qz= 27.57 Ke= 0.99 (from 2.6.8)
qz (ice)= 4.79 Kd= 0.85 (from Table 2-2)
qz (30)= 1.72 Vmax= 120 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph
V30= 30 mph

Table 2-2
Structure Type

Latticed structures with triangular, square or rectangular cross 
sections

0.85

Tubular pole structures supporting antennas enclosed within a 
cylindrical shroud

1.00

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

0.95

Wind Direction Probability Factor, Kd
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Determine Ca:

Table 2-9

Round C < 39
(Subcritical)
39 ≤ C ≤ 78

(Transitional)
C > 78

(Supercritical)

Ice Thickness = 1.61 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)

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.93 1.20 115 26 7

AIR6449 Antenna 30.6 15.9 10.6 3.38 1.92 1.20 112 26 7

DMP65R-BU8D Antenna 96.0 20.7 7.7 13.80 4.64 1.30 493 102 31

DMP65R-BU6D Antenna 71.2 20.7 7.7 10.24 3.44 1.24 350 74 22

4449 B5/B12 RRH 17.9 9.4 13.2 1.17 1.90 1.20 39 11 2
4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 3.81 1.26 20 7 1

4426 B66 RRH 14.9 5.8 13.2 0.60 2.57 1.20 20 7 1
4426 B66 RRH (Shielded) 14.9 2.9 13.2 0.30 5.14 1.32 11 5 1

DC6-48-60-18 Surge Arrestor 31.4 10.2 10.2 2.22 3.08 0.70 43 11 3

DC9-48-60-24-8C-EV Surge Arrestor 31.4 10.2 10.2 2.22 3.08 0.70 43 11 3

2" Pipe 2.4 12.0 0.20 0.20 1.20 7

2-1/2" Pipe 2.9 12.0 0.24 0.24 1.20 8

3/4" Round Bar 0.4 12.0 0.03 0.03 1.20 1

L 2-1/2x2-1/2 Angle 2.5 12.0 0.21 0.21 2.00 11

L 3x3 Angle 3.0 12.0 0.25 0.25 2.00 14

PL 7x3/8" 0.4 12.0 0.03 0.03 2.00 2

1.2

Aspect Ratio ≤ 2.5 Aspect Ratio = 7 Aspect Ratio ≥ 25
Force Coefficients (Ca) for Appurtenances

Member Type
Ca Ca Ca

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

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

Flat

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,

1.2

0.7

4.14/(C0.485)

0.5

3.66/(C0.415) 46.8/(C.1.0)

1.4

0.8

0.6 0.6
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Angle = 30 (deg)   Ice Thickness = 1.61 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)

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 115 56 100

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 112 76 103

DMP65R-BU8D Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 493 224 426

DMP65R-BU6D Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 350 155 302

4449 B5/B12 RRH 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 39 54 43
4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 20 54 29

4426 B66 RRH 14.9 5.8 13.2 0.60 1.37 2.57 1.13 1.20 1.20 20 45 26
4426 B66 RRH (Shielded) 14.9 2.9 13.2 0.30 1.37 5.14 1.13 1.32 1.20 11 45 19

WIND LOADS WITH ICE:

AIR6419 Antenna 34.3 19.3 10.5 4.61 2.51 1.78 3.26 1.20 1.23 26 15 24

AIR6449 Antenna 33.8 19.1 13.8 4.49 3.25 1.77 2.45 1.20 1.20 26 19 24

DMP65R-BU8D Antenna 99.2 23.9 10.9 16.49 7.53 4.15 9.08 1.27 1.47 100 53 89

DMP65R-BU6D Antenna 74.4 23.9 10.9 12.37 5.65 3.11 6.81 1.23 1.39 73 38 64

4449 B5/B12 RRH 21.1 12.6 16.4 1.85 2.41 1.67 1.29 1.20 1.20 11 14 11
4449 B5/B12 RRH (Shielded) 21.1 7.9 16.4 1.16 2.41 2.67 1.29 1.21 1.20 7 14 9

4426 B66 RRH 18.1 9.0 16.4 1.14 2.07 2.01 1.10 1.20 1.20 7 12 8
4426 B66 RRH (Shielded) 18.1 6.1 16.4 0.77 2.07 2.96 1.10 1.22 1.20 5 12 6

WIND LOADS AT 30 MPH:

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 7 3 6

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 7 5 6

DMP65R-BU8D Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 31 14 27

DMP65R-BU6D Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 22 10 19

4449 B5/B12 RRH 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 2 3 3
4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 1 3 2

4426 B66 RRH 14.9 5.8 13.2 0.60 1.37 2.57 1.13 1.20 1.20 1 3 2
4426 B66 RRH (Shielded) 14.9 2.9 13.2 0.30 1.37 5.14 1.13 1.32 1.20 1 3 1

WIND LOADS
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Angle = 60 (deg)   Ice Thickness = 1.61 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)

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 115 56 70

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 112 76 85

DMP65R-BU8D Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 493 224 291

DMP65R-BU6D Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 350 155 204

4449 B5/B12 RRH 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 39 54 50
4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 20 54 46

4426 B66 RRH 14.9 5.8 13.2 0.60 1.37 2.57 1.13 1.20 1.20 20 45 39
4426 B66 RRH (Shielded) 14.9 2.9 13.2 0.30 1.37 5.14 1.13 1.32 1.20 11 45 37

WIND LOADS WITH ICE:

AIR6419 Antenna 34.3 19.3 10.5 4.61 2.51 1.78 3.26 1.20 1.23 26 15 18

AIR6449 Antenna 33.8 19.1 13.8 4.49 3.25 1.77 2.45 1.20 1.20 26 19 20

DMP65R-BU8D Antenna 99.2 23.9 10.9 16.49 7.53 4.15 9.08 1.27 1.47 100 53 65

DMP65R-BU6D Antenna 74.4 23.9 10.9 12.37 5.65 3.11 6.81 1.23 1.39 73 38 46

4449 B5/B12 RRH 21.1 12.6 16.4 1.85 2.41 1.67 1.29 1.20 1.20 11 14 13
4449 B5/B12 RRH (Shielded) 21.1 7.9 16.4 1.16 2.41 2.67 1.29 1.21 1.20 7 14 12

4426 B66 RRH 18.1 9.0 16.4 1.14 2.07 2.01 1.10 1.20 1.20 7 12 11
4426 B66 RRH (Shielded) 18.1 6.1 16.4 0.77 2.07 2.96 1.10 1.22 1.20 5 12 10

WIND LOADS AT 30 MPH:

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 7 3 4

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 7 5 5

DMP65R-BU8D Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 31 14 18

DMP65R-BU6D Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 22 10 13

4449 B5/B12 RRH 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 2 3 3
4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 1 3 3

4426 B66 RRH 14.9 5.8 13.2 0.60 1.37 2.57 1.13 1.20 1.20 1 3 2
4426 B66 RRH (Shielded) 14.9 2.9 13.2 0.30 1.37 5.14 1.13 1.32 1.20 1 3 2

WIND LOADS
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Angle = 90 (deg)   Ice Thickness = 1.61 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)

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 115 56 56

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 112 76 76

DMP65R-BU8D Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 493 224 224

DMP65R-BU6D Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 350 155 155

4449 B5/B12 RRH 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 39 54 54
4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 20 54 54

4426 B66 RRH 14.9 5.8 13.2 0.60 1.37 2.57 1.13 1.20 1.20 20 45 45
4426 B66 RRH (Shielded) 14.9 2.9 13.2 0.30 1.37 5.14 1.13 1.32 1.20 11 45 45

WIND LOADS WITH ICE:

AIR6419 Antenna 34.3 19.3 10.5 4.61 2.51 1.78 3.26 1.20 1.23 26 15 15

AIR6449 Antenna 33.8 19.1 13.8 4.49 3.25 1.77 2.45 1.20 1.20 26 19 19

DMP65R-BU8D Antenna 99.2 23.9 10.9 16.49 7.53 4.15 9.08 1.27 1.47 100 53 53

DMP65R-BU6D Antenna 74.4 23.9 10.9 12.37 5.65 3.11 6.81 1.23 1.39 73 38 38

4449 B5/B12 RRH 21.1 12.6 16.4 1.85 2.41 1.67 1.29 1.20 1.20 11 14 14
4449 B5/B12 RRH (Shielded) 21.1 7.9 16.4 1.16 2.41 2.67 1.29 1.21 1.20 7 14 14

4426 B66 RRH 18.1 9.0 16.4 1.14 2.07 2.01 1.10 1.20 1.20 7 12 12
4426 B66 RRH (Shielded) 18.1 6.1 16.4 0.77 2.07 2.96 1.10 1.22 1.20 5 12 12

WIND LOADS AT 30 MPH:

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 7 3 3

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 7 5 5

DMP65R-BU8D Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 31 14 14

DMP65R-BU6D Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 22 10 10

4449 B5/B12 RRH 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 2 3 3
4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 1 3 3

4426 B66 RRH 14.9 5.8 13.2 0.60 1.37 2.57 1.13 1.20 1.20 1 3 3
4426 B66 RRH (Shielded) 14.9 2.9 13.2 0.30 1.37 5.14 1.13 1.32 1.20 1 3 3

WIND LOADS



Date:                     3/1/2023

Project Name:   WEST HARTFORD BISHOPS CORNER

Project No.:        CT1195       

Designed By:      CL          Checked By:  MSC       

Angle = 120 (deg)   Ice Thickness = 1.61 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)

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 115 56 70

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 112 76 85

DMP65R-BU8D Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 493 224 291

DMP65R-BU6D Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 350 155 204

4449 B5/B12 RRH 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 39 54 50
4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 20 54 46

4426 B66 RRH 14.9 5.8 13.2 0.60 1.37 2.57 1.13 1.20 1.20 20 45 39
4426 B66 RRH (Shielded) 14.9 2.9 13.2 0.30 1.37 5.14 1.13 1.32 1.20 11 45 37

WIND LOADS WITH ICE:

AIR6419 Antenna 34.3 19.3 10.5 4.61 2.51 1.78 3.26 1.20 1.23 26 15 18

AIR6449 Antenna 33.8 19.1 13.8 4.49 3.25 1.77 2.45 1.20 1.20 26 19 20

DMP65R-BU8D Antenna 99.2 23.9 10.9 16.49 7.53 4.15 9.08 1.27 1.47 100 53 65

DMP65R-BU6D Antenna 74.4 23.9 10.9 12.37 5.65 3.11 6.81 1.23 1.39 73 38 46

4449 B5/B12 RRH 21.1 12.6 16.4 1.85 2.41 1.67 1.29 1.20 1.20 11 14 13
4449 B5/B12 RRH (Shielded) 21.1 7.9 16.4 1.16 2.41 2.67 1.29 1.21 1.20 7 14 12

4426 B66 RRH 18.1 9.0 16.4 1.14 2.07 2.01 1.10 1.20 1.20 7 12 11
4426 B66 RRH (Shielded) 18.1 6.1 16.4 0.77 2.07 2.96 1.10 1.22 1.20 5 12 10

WIND LOADS AT 30 MPH:

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 7 3 4

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 7 5 5

DMP65R-BU8D Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 31 14 18

DMP65R-BU6D Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 22 10 13

4449 B5/B12 RRH 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 2 3 3
4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 1 3 3

4426 B66 RRH 14.9 5.8 13.2 0.60 1.37 2.57 1.13 1.20 1.20 1 3 2
4426 B66 RRH (Shielded) 14.9 2.9 13.2 0.30 1.37 5.14 1.13 1.32 1.20 1 3 2

WIND LOADS



Date:                     3/1/2023

Project Name:   WEST HARTFORD BISHOPS CORNER

Project No.:        CT1195       

Designed By:      CL          Checked By:  MSC       

Angle = 150 (deg)   Ice Thickness = 1.61 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)

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 115 56 100

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 112 76 103

DMP65R-BU8D Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 493 224 426

DMP65R-BU6D Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 350 155 302

4449 B5/B12 RRH 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 39 54 43
4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 20 54 29

4426 B66 RRH 14.9 5.8 13.2 0.60 1.37 2.57 1.13 1.20 1.20 20 45 26
4426 B66 RRH (Shielded) 14.9 2.9 13.2 0.30 1.37 5.14 1.13 1.32 1.20 11 45 19

WIND LOADS WITH ICE:

AIR6419 Antenna 34.3 19.3 10.5 4.61 2.51 1.78 3.26 1.20 1.23 26 15 24

AIR6449 Antenna 33.8 19.1 13.8 4.49 3.25 1.77 2.45 1.20 1.20 26 19 24

DMP65R-BU8D Antenna 99.2 23.9 10.9 16.49 7.53 4.15 9.08 1.27 1.47 100 53 89

DMP65R-BU6D Antenna 74.4 23.9 10.9 12.37 5.65 3.11 6.81 1.23 1.39 73 38 64

4449 B5/B12 RRH 21.1 12.6 16.4 1.85 2.41 1.67 1.29 1.20 1.20 11 14 11
4449 B5/B12 RRH (Shielded) 21.1 7.9 16.4 1.16 2.41 2.67 1.29 1.21 1.20 7 14 9

4426 B66 RRH 18.1 9.0 16.4 1.14 2.07 2.01 1.10 1.20 1.20 7 12 8
4426 B66 RRH (Shielded) 18.1 6.1 16.4 0.77 2.07 2.96 1.10 1.22 1.20 5 12 6

WIND LOADS AT 30 MPH:

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.58 1.93 4.26 1.20 1.28 7 3 6

AIR6449 Antenna 30.6 15.9 10.6 3.38 2.25 1.92 2.89 1.20 1.22 7 5 6

DMP65R-BU8D Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 31 14 27

DMP65R-BU6D Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 22 10 19

4449 B5/B12 RRH 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 2 3 3
4449 B5/B12 RRH (Shielded) 17.9 4.7 13.2 0.58 1.64 3.81 1.36 1.26 1.20 1 3 2

4426 B66 RRH 14.9 5.8 13.2 0.60 1.37 2.57 1.13 1.20 1.20 1 3 2
4426 B66 RRH (Shielded) 14.9 2.9 13.2 0.30 1.37 5.14 1.13 1.32 1.20 1 3 1

WIND LOADS



Date:                     3/1/2023
Project Name:   WEST HARTFORD BISHOPS CORNER

Project No.:        CT1195       

Designed By:      CL          Checked By:  MSC       

Thickness of ice: 1.61 in.
Density of ice: 56 pcf

AIR6419 Antenna AIR6449 Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 28.0 Height (in): 30.4
Width (in): 15.7 Width (in): 15.9
Depth (in): 6.7 Depth (in): 8.1
Total weight of ice on object: 86 lbs Total weight of ice on object: 97 lbs 
Weight of object: 66.0 lbs Weight of object: 82.0 lbs
Combined weight of ice and object: 152 lbs Combined weight of ice and object: 179 lbs

DMP65R-BU8D Antenna DMP65R-BU6D Antenna
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 96.0 Height (in): 71.2
Width (in): 20.7 Width (in): 20.7
Depth (in): 7.7 Depth (in): 7.7
Total weight of ice on object: 373 lbs Total weight of ice on object: 277 lbs 
Weight of object: 119.0 lbs Weight of object: 96.0 lbs
Combined weight of ice and object: 492 lbs Combined weight of ice and object: 373 lbs

4449 B5/B12 RRH 4426 B66 RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 17.9 Height (in): 14.9
Width (in): 13.2 Width (in): 13.2
Depth (in): 9.4 Depth (in): 5.8
Total weight of ice on object: 52 lbs Total weight of ice on object: 39 lbs 
Weight of object: 73.0 lbs Weight of object: 49.0 lbs
Combined weight of ice and object: 125 lbs Combined weight of ice and object: 88 lbs

DC6-48-60-18 Surge Arrestor DC9-48-60-24-8C-EV Surge Arrestor
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Depth (in): 31.4 Depth (in): 31.4
Diameter(in): 10.2 Diameter(in): 10.2
Total weight of ice on object: 61 lbs Total weight of ice on object: 61 lbs
Weight of object: 29 lbs Weight of object: 29 lbs
Combined weight of ice and object: 90 lbs Combined weight of ice and object: 90 lbs

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

3/4" Round Bar L 2-1/2x2-1/2 Angle
Per foot weight of ice: Weight of ice based on total radial SF area:
diameter (in): 0.75 Height (in): 2.5
Per foot weight of ice on object: 5 plf Width (in): 2.5

Per foot weight of ice on object: 10 plf

L 3x3 Angle PL 7x3/8"
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 3 Height (in): 0.375
Width (in): 3 Width (in): 7
Per foot weight of ice on object: 12 plf Per foot weight of ice on object: 17 plf

ICE WEIGHT CALCULATIONS



 
 

 
 

 
 

 
 
 

 
 
 
 
 
 
 
 

Mount Calculations 
(Existing Conditions)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Current Date: 3/1/2023 12:54 PM
Units system: English



 
Current Date: 3/1/2023 12:54 PM
Units system: English



 
Current Date: 3/1/2023 12:54 PM
Units system: English



 
Current Date: 3/1/2023 12:54 PM
Units system: English



 

Current Date: 3/1/2023 12:54 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
Wo Wind Load (NO ICE) No WIND
W30 WL 30deg No WIND
W60 WL 60deg No WIND
W90 WL 90deg No WIND
W120 WL 120deg No WIND
W150 WL 150deg No WIND
Di Ice Load No LL
WI0 WL ICE 0deg No WIND
WI30 WL ICE 30deg No WIND
WI60 WL ICE 60deg No WIND
WI90 WL ICE 90deg No WIND
WI120 WL ICE 120deg No WIND
WI150 WL ICE 150deg No WIND
WL0 WL 30 mph 0deg No WIND
WL30 WL 30 mph 30deg No WIND
WL60 WL 30 mph 60deg No WIND
WL90 WL 30 mph 90deg No WIND
WL120 WL 30 mph 120deg No WIND
WL150 WL 30 mph 150deg No WIND
LL1 250 lb Live Load Center of Mount No LL
LL2 250 lb Live Load Right End of Mount No LL
LL3 250 lb Live Load Left End of Mount No LL
LLa1 500 lb Live Load Antenna 1 No LL
LLa2 500 lb Live Load Antenna 2 No LL
LLa3 500 lb Live Load Antenna 3 No LL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
_______________________________________________________________________________________________________________________________
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Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Wo 3 z -0.007 -0.007 0.00 No 100.00 Yes

4 z -0.007 -0.007 0.00 No 100.00 Yes
5 z -0.001 -0.001 0.00 No 100.00 Yes
6 z -0.014 -0.014 0.00 No 100.00 Yes
7 z -0.014 -0.014 0.00 No 100.00 Yes
8 z -0.014 -0.014 0.00 No 100.00 Yes
9 z -0.014 -0.014 0.00 No 100.00 Yes
10 z -0.007 -0.007 0.00 No 100.00 Yes
11 z -0.007 -0.007 0.00 No 100.00 Yes
12 z -0.007 -0.007 0.00 No 100.00 Yes
13 z -0.007 -0.007 0.00 No 100.00 Yes
20 z -0.007 -0.007 0.00 No 100.00 Yes
23 z -0.007 -0.007 0.00 No 100.00 Yes

W30 3 z -0.007 -0.007 0.00 No 100.00 Yes
4 z -0.007 -0.007 0.00 No 100.00 Yes
5 z -0.001 -0.001 0.00 No 100.00 Yes
6 z -0.014 -0.014 0.00 No 100.00 Yes
7 z -0.014 -0.014 0.00 No 100.00 Yes
8 z -0.014 -0.014 0.00 No 100.00 Yes
9 z -0.014 -0.014 0.00 No 100.00 Yes
10 z -0.007 -0.007 0.00 No 100.00 Yes
11 z -0.007 -0.007 0.00 No 100.00 Yes
12 z -0.007 -0.007 0.00 No 100.00 Yes
13 z -0.007 -0.007 0.00 No 100.00 Yes
20 z -0.007 -0.007 0.00 No 100.00 Yes
23 z -0.007 -0.007 0.00 No 100.00 Yes

W60 1 x -0.014 -0.014 0.00 No 100.00 Yes
2 x -0.014 -0.014 0.00 No 100.00 Yes
3 x -0.007 -0.007 0.00 No 100.00 Yes
4 x -0.007 -0.007 0.00 No 100.00 Yes
5 x -0.001 -0.001 0.00 No 100.00 Yes
10 x -0.007 -0.007 0.00 No 100.00 Yes
11 x -0.007 -0.007 0.00 No 100.00 Yes
12 x -0.007 -0.007 0.00 No 100.00 Yes
13 x -0.007 -0.007 0.00 No 100.00 Yes
20 x -0.007 -0.007 0.00 No 100.00 Yes
21 x -0.007 -0.007 0.00 No 100.00 Yes
22 x -0.007 -0.007 0.00 No 100.00 Yes
23 x -0.007 -0.007 0.00 No 100.00 Yes
24 x -0.002 -0.002 0.00 No 100.00 Yes
25 x -0.002 -0.002 0.00 No 100.00 Yes

W90 1 x -0.014 -0.014 0.00 No 100.00 Yes
2 x -0.014 -0.014 0.00 No 100.00 Yes
3 x -0.007 -0.007 0.00 No 100.00 Yes
4 x -0.007 -0.007 0.00 No 100.00 Yes
5 x -0.001 -0.001 0.00 No 100.00 Yes
10 x -0.007 -0.007 0.00 No 100.00 Yes
11 x -0.007 -0.007 0.00 No 100.00 Yes
12 x -0.007 -0.007 0.00 No 100.00 Yes
13 x -0.007 -0.007 0.00 No 100.00 Yes
20 x -0.007 -0.007 0.00 No 100.00 Yes
21 x -0.007 -0.007 0.00 No 100.00 Yes
22 x -0.007 -0.007 0.00 No 100.00 Yes
23 x -0.007 -0.007 0.00 No 100.00 Yes
24 x -0.002 -0.002 0.00 No 100.00 Yes
25 x -0.002 -0.002 0.00 No 100.00 Yes

W120 1 x -0.014 -0.014 0.00 No 100.00 Yes
2 x -0.014 -0.014 0.00 No 100.00 Yes
3 x -0.007 -0.007 0.00 No 100.00 Yes
4 x -0.007 -0.007 0.00 No 100.00 Yes
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5 x -0.001 -0.001 0.00 No 100.00 Yes
10 x -0.007 -0.007 0.00 No 100.00 Yes
11 x -0.007 -0.007 0.00 No 100.00 Yes
12 x -0.007 -0.007 0.00 No 100.00 Yes
13 x -0.007 -0.007 0.00 No 100.00 Yes
20 x -0.007 -0.007 0.00 No 100.00 Yes
21 x -0.007 -0.007 0.00 No 100.00 Yes
22 x -0.007 -0.007 0.00 No 100.00 Yes
23 x -0.007 -0.007 0.00 No 100.00 Yes
24 x -0.002 -0.002 0.00 No 100.00 Yes
25 x -0.002 -0.002 0.00 No 100.00 Yes

W150 3 z 0.007 0.007 0.00 No 100.00 Yes
4 z 0.007 0.007 0.00 No 100.00 Yes
5 z 0.001 0.001 0.00 No 100.00 Yes
6 z 0.014 0.014 0.00 No 100.00 Yes
7 z 0.014 0.014 0.00 No 100.00 Yes
8 z 0.014 0.014 0.00 No 100.00 Yes
9 z 0.014 0.014 0.00 No 100.00 Yes
10 z 0.007 0.007 0.00 No 100.00 Yes
11 z 0.007 0.007 0.00 No 100.00 Yes
12 z 0.007 0.007 0.00 No 100.00 Yes
13 z 0.007 0.007 0.00 No 100.00 Yes
20 z 0.007 0.007 0.00 No 100.00 Yes
21 z 0.007 0.007 0.00 No 100.00 Yes
22 z 0.007 0.007 0.00 No 100.00 Yes
23 z 0.007 0.007 0.00 No 100.00 Yes

Di 1 y -0.012 -0.012 0.00 No 100.00 Yes
2 y -0.012 -0.012 0.00 No 100.00 Yes
3 y -0.008 -0.008 0.00 No 100.00 Yes
4 y -0.008 -0.008 0.00 No 100.00 Yes
5 y -0.005 -0.005 0.00 No 100.00 Yes
6 y -0.012 -0.012 0.00 No 100.00 Yes
7 y -0.012 -0.012 0.00 No 100.00 Yes
8 y -0.012 -0.012 0.00 No 100.00 Yes
9 y -0.012 -0.012 0.00 No 100.00 Yes
10 y -0.008 -0.008 0.00 No 100.00 Yes
11 y -0.008 -0.008 0.00 No 100.00 Yes
12 y -0.008 -0.008 0.00 No 100.00 Yes
13 y -0.008 -0.008 0.00 No 100.00 Yes
20 y -0.008 -0.008 0.00 No 100.00 Yes
21 y -0.008 -0.008 0.00 No 100.00 Yes
22 y -0.008 -0.008 0.00 No 100.00 Yes
23 y -0.008 -0.008 0.00 No 100.00 Yes
24 y -0.017 -0.017 0.00 No 100.00 Yes
25 y -0.017 -0.017 0.00 No 100.00 Yes

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

Concentrated forces on members
_______________________________________________________________________________________________________________________________
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Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL 21 y -0.033 0.50 No

y -0.033 3.00 No
y -0.041 4.00 No
y -0.041 6.50 No

22 y -0.06 0.50 No
y -0.06 7.50 No
y -0.073 4.00 No
y -0.049 4.00 No

Wo 21 z -0.058 0.50 No
z -0.058 3.00 No
z -0.056 4.00 No
z -0.056 6.50 No

22 z -0.247 0.50 No
z -0.247 7.50 No
z -0.02 4.00 No
z -0.011 4.00 No

W30 21 3 -0.05 0.50 No
3 -0.05 3.00 No
3 -0.052 4.00 No
3 -0.052 6.50 No

22 3 -0.0213 0.50 No
3 -0.0213 7.50 No
3 -0.029 4.00 No

W60 21 3 -0.035 0.50 No
3 -0.035 3.00 No
3 -0.043 4.00 No
3 -0.043 6.50 No

22 3 -0.146 0.50 No
3 -0.146 7.50 No
3 -0.046 4.00 No

W90 21 x -0.028 0.50 No
x -0.028 3.00 No
x -0.038 4.00 No
x -0.038 6.50 No

22 x -0.112 0.50 No
x -0.112 7.50 No
x -0.054 4.00 No

W120 21 2 -0.035 0.50 No
2 -0.035 3.00 No
2 -0.043 4.00 No
2 -0.043 6.50 No

22 2 -0.146 0.50 No
2 -0.146 7.50 No
2 -0.046 4.00 No

W150 21 2 -0.05 0.50 No
2 -0.05 3.00 No
2 -0.052 4.00 No
2 -0.052 6.50 No

22 2 -0.0213 0.50 No
2 -0.0213 7.50 No
2 -0.029 4.00 No

Di 21 y -0.043 0.50 No
y -0.043 3.00 No
y -0.049 4.00 No
y -0.049 6.50 No

22 y -0.187 0.50 No
y -0.187 7.50 No
y -0.052 4.00 No
y -0.039 4.00 No

WI0 21 z -0.013 0.50 No
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z -0.013 3.00 No
z -0.013 4.00 No
z -0.013 6.50 No

22 z -0.051 0.50 No
z -0.051 7.50 No
z -0.007 4.00 No
z -0.005 4.00 No

WI30 21 3 -0.012 0.50 No
3 -0.012 3.00 No
3 -0.012 4.00 No
3 -0.012 6.50 No

22 3 -0.045 0.50 No
3 -0.045 7.50 No
3 -0.009 4.00 No

WI60 21 3 -0.009 0.50 No
3 -0.009 3.00 No
3 -0.01 4.00 No
3 -0.01 6.50 No

22 3 -0.033 0.50 No
3 -0.033 7.50 No
3 -0.012 4.00 No

WI90 21 x -0.008 0.50 No
x -0.008 3.00 No
x -0.01 4.00 No
x -0.01 6.50 No

22 x -0.027 0.50 No
x -0.027 7.50 No
x -0.014 4.00 No

WI120 21 2 -0.009 0.50 No
2 -0.009 3.00 No
2 -0.01 4.00 No
2 -0.01 6.50 No

22 2 -0.033 0.50 No
2 -0.033 7.50 No
2 -0.012 4.00 No

WI150 21 2 -0.012 0.50 No
2 -0.012 3.00 No
2 -0.012 4.00 No
2 -0.012 6.50 No

22 2 -0.045 0.50 No
2 -0.045 7.50 No
2 -0.009 4.00 No

WL0 21 z -0.004 0.50 No
z -0.004 3.00 No
z -0.004 4.00 No
z -0.004 6.50 No

22 z -0.016 0.50 No
z -0.016 7.50 No
z -0.001 4.00 No
z -0.001 4.00 No

WL30 21 3 -0.003 0.50 No
3 -0.003 3.00 No
3 -0.003 4.00 No
3 -0.003 6.50 No

22 3 -0.014 0.50 No
3 -0.014 7.50 No
3 -0.002 4.00 No

WL60 21 3 -0.002 0.50 No
3 -0.002 3.00 No
3 -0.003 4.00 No
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3 -0.003 6.50 No
22 3 -0.009 0.50 No

3 -0.009 7.50 No
3 -0.003 4.00 No

WL90 21 x -0.002 0.50 No
x -0.002 3.00 No
x -0.003 4.00 No
x -0.003 6.50 No

22 x -0.007 0.50 No
x -0.007 7.50 No
x -0.003 4.00 No

WL120 21 2 -0.002 0.50 No
2 -0.002 3.00 No
2 -0.003 4.00 No
2 -0.003 6.50 No

22 2 -0.009 0.50 No
2 -0.009 7.50 No
2 -0.003 4.00 No

WL150 21 2 -0.003 0.50 No
2 -0.003 3.00 No
2 -0.003 4.00 No
2 -0.003 6.50 No

22 2 -0.014 0.50 No
2 -0.014 7.50 No
2 -0.002 4.00 No

LL1 6 y -0.25 100.00 Yes
LL2 7 y -0.25 100.00 Yes
LL3 6 y -0.25 0.00 Yes
LLa1 20 y -0.50 50.00 Yes
LLa2 21 y -0.50 50.00 Yes
LLa3 22 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 0.00 0.00
Wo Wind Load (NO ICE) No 0.00 0.00 0.00
W30 WL 30deg No 0.00 0.00 0.00
W60 WL 60deg No 0.00 0.00 0.00
W90 WL 90deg No 0.00 0.00 0.00
W120 WL 120deg No 0.00 0.00 0.00
W150 WL 150deg No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
WI0 WL ICE 0deg No 0.00 0.00 0.00
WI30 WL ICE 30deg No 0.00 0.00 0.00
WI60 WL ICE 60deg No 0.00 0.00 0.00
WI90 WL ICE 90deg No 0.00 0.00 0.00
WI120 WL ICE 120deg No 0.00 0.00 0.00
WI150 WL ICE 150deg No 0.00 0.00 0.00
WL0 WL 30 mph 0deg No 0.00 0.00 0.00
WL30 WL 30 mph 30deg No 0.00 0.00 0.00
WL60 WL 30 mph 60deg No 0.00 0.00 0.00
WL90 WL 30 mph 90deg No 0.00 0.00 0.00
WL120 WL 30 mph 120deg No 0.00 0.00 0.00
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WL150 WL 30 mph 150deg 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 Right End of Mount No 0.00 0.00 0.00
LL3 250 lb Live Load Left End of Mount No 0.00 0.00 0.00
LLa1 500 lb Live Load Antenna 1 No 0.00 0.00 0.00
LLa2 500 lb Live Load Antenna 2 No 0.00 0.00 0.00
LLa3 500 lb Live Load Antenna 3 No 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 3/1/2023 12:54 PM
Units system: English

Steel Code Check
_______________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2DL+Wo
LC2=1.2DL+W30
LC3=1.2DL+W60
LC4=1.2DL+W90
LC5=1.2DL+W120
LC6=1.2DL+W150
LC7=1.2DL-Wo
LC8=1.2DL-W30
LC9=1.2DL-W60
LC10=1.2DL-W90
LC11=1.2DL-W120
LC12=1.2DL-W150
LC13=0.9DL+Wo
LC14=0.9DL+W30
LC15=0.9DL+W60
LC16=0.9DL+W90
LC17=0.9DL+W120
LC18=0.9DL+W150
LC19=0.9DL-Wo
LC20=0.9DL-W30
LC21=0.9DL-W60
LC22=0.9DL-W90
LC23=0.9DL-W120
LC24=0.9DL-W150
LC25=1.2DL+Di+WI0
LC26=1.2DL+Di+WI30
LC27=1.2DL+Di+WI60
LC28=1.2DL+Di+WI90
LC29=1.2DL+Di+WI120
LC30=1.2DL+Di+WI150
LC31=1.2DL+Di-WI0
LC32=1.2DL+Di-WI30
LC33=1.2DL+Di-WI60
LC34=1.2DL+Di-WI90
LC35=1.2DL+Di-WI120
LC36=1.2DL+Di-WI150
LC37=1.2DL+1.6LL1
LC38=1.2DL+1.6LL2
LC39=1.2DL+1.6LL3
LC40=1.2DL+WL0+1.6LLa1
LC41=1.2DL+WL30+1.6LLa1
LC42=1.2DL+WL60+1.6LLa1
LC43=1.2DL+WL90+1.6LLa1
LC44=1.2DL+WL120+1.6LLa1
LC45=1.2DL+WL150+1.6LLa1
LC46=1.2DL-WL0+1.6LLa1
LC47=1.2DL-WL30+1.6LLa1
LC48=1.2DL-WL60+1.6LLa1
LC49=1.2DL-WL90+1.6LLa1
LC50=1.2DL-WL120+1.6LLa1
LC51=1.2DL-WL150+1.6LLa1
LC52=1.2DL+WL0+1.6LLa2
LC53=1.2DL+WL30+1.6LLa2
LC54=1.2DL+WL60+1.6LLa2
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LC55=1.2DL+WL90+1.6LLa2
LC56=1.2DL+WL120+1.6LLa2
LC57=1.2DL+WL150+1.6LLa2
LC58=1.2DL-WL0+1.6LLa2
LC59=1.2DL-WL30+1.6LLa2
LC60=1.2DL-WL60+1.6LLa2
LC61=1.2DL-WL90+1.6LLa2
LC62=1.2DL-WL120+1.6LLa2
LC63=1.2DL-WL150+1.6LLa2
LC64=1.2DL+WL0+1.6LLa3
LC65=1.2DL+WL30+1.6LLa3
LC66=1.2DL+WL60+1.6LLa3
LC67=1.2DL+WL90+1.6LLa3
LC68=1.2DL+WL120+1.6LLa3
LC69=1.2DL+WL150+1.6LLa3
LC70=1.2DL-WL0+1.6LLa3
LC71=1.2DL-WL30+1.6LLa3
LC72=1.2DL-WL60+1.6LLa3
LC73=1.2DL-WL90+1.6LLa3
LC74=1.2DL-WL120+1.6LLa3
LC75=1.2DL-WL150+1.6LLa3

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

L 3X3X3_16 6 LC70 at 100.00% 1.73 N.G.
7 LC3 at 0.00% 3.14 N.G.
8 LC64 at 100.00% 1.92 N.G.
9 LC9 at 0.00% 2.95 N.G.

-------------------------------------------------------------------------------------------------------------------
L 3X3X3_8 1 LC3 at 100.00% 1.68 N.G.

2 LC10 at 100.00% 1.70 N.G.
-------------------------------------------------------------------------------------------------------------------

PIPE 2x0.154 3 LC32 at 0.00% 0.28 OK
4 LC3 at 0.00% 0.49 OK
10 LC64 at 100.00% 0.55 OK
11 LC65 at 0.00% 0.59 OK
12 LC40 at 0.00% 0.37 OK
13 LC15 at 59.38% 0.87 OK
20 LC41 at 12.50% 0.20 OK
21 LC3 at 27.08% 0.38 OK
22 LC13 at 50.00% 0.65 OK
23 LC21 at 0.00% 0.09 OK

-------------------------------------------------------------------------------------------------------------------
PL 7x3/8" 24 LC36 at 0.00% 0.32 OK

25 LC36 at 0.00% 0.30 OK
-------------------------------------------------------------------------------------------------------------------

RndBar 3_4 5 LC71 at 0.00% 1.06 N.G.
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 3/1/2023 12:55 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 0.00 0.00 0
2 0.00 0.00 0.667 0
3 0.00 0.00 3.417 0
4 0.00 0.00 4.25 0
5 0.00 3.00 0.00 0
6 0.00 3.00 0.667 0
7 0.00 3.00 3.417 0
8 0.00 3.00 4.25 0
9 5.25 0.00 4.25 0
10 5.25 3.00 4.25 0
11 -5.25 0.00 4.25 0
12 -5.25 3.00 4.25 0
13 -4.25 0.00 4.25 0
14 -4.25 3.00 4.25 0
15 4.25 0.00 4.25 0
16 4.25 3.00 4.25 0
17 0.75 0.00 4.25 0
18 0.75 3.00 4.25 0
19 -0.75 0.00 4.25 0
20 -0.75 3.00 4.25 0
33 -5.00 4.00 4.45 0
34 5.00 4.00 4.45 0
35 -0.25 5.00 4.45 0
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36 5.00 -4.00 4.45 0
37 -0.25 -2.50 4.45 0
38 -5.00 -4.00 4.45 0
39 4.25 1.75 4.25 0
40 2.25 1.75 -1.50 0
41 0.00 3.00 0.3335 0
42 0.00 0.00 0.3335 0
43 0.00 3.00 -0.4165 0
44 0.00 0.00 -0.4165 0
45 -5.00 3.00 4.45 0
46 5.00 3.00 4.45 0
47 -0.25 3.00 4.45 0
48 5.00 0.00 4.45 0
49 -0.25 0.00 4.45 0
50 -5.00 0.00 4.45 0
51 -5.00 3.00 4.25 0
52 5.00 3.00 4.25 0
53 -0.25 3.00 4.25 0
54 5.00 0.00 4.25 0
55 -0.25 0.00 4.25 0
56 -5.00 0.00 4.25 0
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Restraints
_______________________________________________________________________________________________________________________________

Node TX TY TZ RX RY RZ

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40 1 1 1 0 0 0
43 1 1 1 1 0 1
44 1 1 1 1 0 1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Members
_______________________________________________________________________________________________________________________________

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

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 5 8 L 3X3X3_8 A36 0.00 0.00 0.00
2 1 4 L 3X3X3_8 A36 0.00 0.00 0.00
3 6 2 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
4 7 3 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
5 6 3 RndBar 3_4 A36 0.00 0.00 0.00
6 12 8 L 3X3X3_16 A36 0.00 0.00 0.00
7 8 10 L 3X3X3_16 A36 0.00 0.00 0.00
8 11 4 L 3X3X3_16 A36 0.00 0.00 0.00
9 4 9 L 3X3X3_16 A36 0.00 0.00 0.00
10 13 14 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
11 19 20 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
12 17 18 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
13 15 16 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
20 34 36 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
21 35 37 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
22 33 38 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
23 39 40 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
24 43 41 PL 7x3/8" A36 0.00 0.00 0.00
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25 44 42 PL 7x3/8" A36 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orientation of local axes
_______________________________________________________________________________________________________________________________

Member Rotation Axes23 NX NY NZ
[Deg]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 180.00 0 0.00 0.00 0.00
2 180.00 0 0.00 0.00 0.00
6 180.00 0 0.00 0.00 0.00
7 180.00 0 0.00 0.00 0.00
8 180.00 0 0.00 0.00 0.00
9 180.00 0 0.00 0.00 0.00
20 315.00 0 0.00 0.00 0.00
21 315.00 0 0.00 0.00 0.00
22 315.00 0 0.00 0.00 0.00
24 90.00 0 0.00 0.00 0.00
25 90.00 0 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Hinges
_______________________________________________________________________________________________________________________________

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

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 0 0 0 0 0 0 0 0 0 0 Tension only
23 1 1 0 0 0 0 0 0 0 0 Full
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 3/1/2023 12:51 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
Wo Wind Load (NO ICE) No WIND
W30 WL 30deg No WIND
W60 WL 60deg No WIND
W90 WL 90deg No WIND
W120 WL 120deg No WIND
W150 WL 150deg No WIND
Di Ice Load No LL
WI0 WL ICE 0deg No WIND
WI30 WL ICE 30deg No WIND
WI60 WL ICE 60deg No WIND
WI90 WL ICE 90deg No WIND
WI120 WL ICE 120deg No WIND
WI150 WL ICE 150deg No WIND
WL0 WL 30 mph 0deg No WIND
WL30 WL 30 mph 30deg No WIND
WL60 WL 30 mph 60deg No WIND
WL90 WL 30 mph 90deg No WIND
WL120 WL 30 mph 120deg No WIND
WL150 WL 30 mph 150deg No WIND
LL1 250 lb Live Load Center of Mount No LL
LL2 250 lb Live Load Right End of Mount No LL
LL3 250 lb Live Load Left End of Mount No LL
LLa1 500 lb Live Load Antenna 1 No LL
LLa2 500 lb Live Load Antenna 2 No LL
LLa3 500 lb Live Load Antenna 3 No LL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
_______________________________________________________________________________________________________________________________
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Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Wo 3 z -0.007 -0.007 0.00 No 100.00 Yes

4 z -0.007 -0.007 0.00 No 100.00 Yes
5 z -0.001 -0.001 0.00 No 100.00 Yes
6 z -0.014 -0.014 0.00 No 100.00 Yes
7 z -0.014 -0.014 0.00 No 100.00 Yes
8 z -0.014 -0.014 0.00 No 100.00 Yes
9 z -0.014 -0.014 0.00 No 100.00 Yes
10 z -0.007 -0.007 0.00 No 100.00 Yes
11 z -0.007 -0.007 0.00 No 100.00 Yes
12 z -0.007 -0.007 0.00 No 100.00 Yes
13 z -0.007 -0.007 0.00 No 100.00 Yes
20 z -0.007 -0.007 0.00 No 100.00 Yes
23 z -0.007 -0.007 0.00 No 100.00 Yes
35 z -0.008 -0.008 0.00 No 100.00 Yes
36 z -0.011 -0.011 0.00 No 100.00 Yes
37 z -0.011 -0.011 0.00 No 100.00 Yes
41 z -0.008 -0.008 0.00 No 100.00 Yes
43 z -0.011 -0.011 0.00 No 100.00 Yes
44 z -0.011 -0.011 0.00 No 100.00 Yes

W30 3 z -0.007 -0.007 0.00 No 100.00 Yes
4 z -0.007 -0.007 0.00 No 100.00 Yes
5 z -0.001 -0.001 0.00 No 100.00 Yes
6 z -0.014 -0.014 0.00 No 100.00 Yes
7 z -0.014 -0.014 0.00 No 100.00 Yes
8 z -0.014 -0.014 0.00 No 100.00 Yes
9 z -0.014 -0.014 0.00 No 100.00 Yes
10 z -0.007 -0.007 0.00 No 100.00 Yes
11 z -0.007 -0.007 0.00 No 100.00 Yes
12 z -0.007 -0.007 0.00 No 100.00 Yes
13 z -0.007 -0.007 0.00 No 100.00 Yes
20 z -0.007 -0.007 0.00 No 100.00 Yes
23 z -0.007 -0.007 0.00 No 100.00 Yes
35 z -0.008 -0.008 0.00 No 100.00 Yes
36 z -0.011 -0.011 0.00 No 100.00 Yes
37 z -0.011 -0.011 0.00 No 100.00 Yes
41 z -0.008 -0.008 0.00 No 100.00 Yes
43 z -0.011 -0.011 0.00 No 100.00 Yes
44 z -0.011 -0.011 0.00 No 100.00 Yes

W60 1 x -0.014 -0.014 0.00 No 100.00 Yes
2 x -0.014 -0.014 0.00 No 100.00 Yes
3 x -0.007 -0.007 0.00 No 100.00 Yes
4 x -0.007 -0.007 0.00 No 100.00 Yes
5 x -0.001 -0.001 0.00 No 100.00 Yes
10 x -0.007 -0.007 0.00 No 100.00 Yes
11 x -0.007 -0.007 0.00 No 100.00 Yes
12 x -0.007 -0.007 0.00 No 100.00 Yes
13 x -0.007 -0.007 0.00 No 100.00 Yes
20 x -0.007 -0.007 0.00 No 100.00 Yes
21 x -0.007 -0.007 0.00 No 100.00 Yes
22 x -0.007 -0.007 0.00 No 100.00 Yes
23 x -0.007 -0.007 0.00 No 100.00 Yes
24 x -0.002 -0.002 0.00 No 100.00 Yes
25 x -0.002 -0.002 0.00 No 100.00 Yes
36 x -0.011 -0.011 0.00 No 100.00 Yes
37 x -0.011 -0.011 0.00 No 100.00 Yes
43 x -0.011 -0.011 0.00 No 100.00 Yes
44 x -0.011 -0.011 0.00 No 100.00 Yes

W90 1 x -0.014 -0.014 0.00 No 100.00 Yes
2 x -0.014 -0.014 0.00 No 100.00 Yes
3 x -0.007 -0.007 0.00 No 100.00 Yes
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4 x -0.007 -0.007 0.00 No 100.00 Yes
5 x -0.001 -0.001 0.00 No 100.00 Yes
10 x -0.007 -0.007 0.00 No 100.00 Yes
11 x -0.007 -0.007 0.00 No 100.00 Yes
12 x -0.007 -0.007 0.00 No 100.00 Yes
13 x -0.007 -0.007 0.00 No 100.00 Yes
20 x -0.007 -0.007 0.00 No 100.00 Yes
21 x -0.007 -0.007 0.00 No 100.00 Yes
22 x -0.007 -0.007 0.00 No 100.00 Yes
23 x -0.007 -0.007 0.00 No 100.00 Yes
24 x -0.002 -0.002 0.00 No 100.00 Yes
25 x -0.002 -0.002 0.00 No 100.00 Yes
36 x -0.011 -0.011 0.00 No 100.00 Yes
37 x -0.011 -0.011 0.00 No 100.00 Yes
43 x -0.011 -0.011 0.00 No 100.00 Yes
44 x -0.011 -0.011 0.00 No 100.00 Yes

W120 1 x -0.014 -0.014 0.00 No 100.00 Yes
2 x -0.014 -0.014 0.00 No 100.00 Yes
3 x -0.007 -0.007 0.00 No 100.00 Yes
4 x -0.007 -0.007 0.00 No 100.00 Yes
5 x -0.001 -0.001 0.00 No 100.00 Yes
10 x -0.007 -0.007 0.00 No 100.00 Yes
11 x -0.007 -0.007 0.00 No 100.00 Yes
12 x -0.007 -0.007 0.00 No 100.00 Yes
13 x -0.007 -0.007 0.00 No 100.00 Yes
20 x -0.007 -0.007 0.00 No 100.00 Yes
21 x -0.007 -0.007 0.00 No 100.00 Yes
22 x -0.007 -0.007 0.00 No 100.00 Yes
23 x -0.007 -0.007 0.00 No 100.00 Yes
24 x -0.002 -0.002 0.00 No 100.00 Yes
25 x -0.002 -0.002 0.00 No 100.00 Yes
36 x -0.011 -0.011 0.00 No 100.00 Yes
37 x -0.011 -0.011 0.00 No 100.00 Yes
43 x -0.011 -0.011 0.00 No 100.00 Yes
44 x -0.011 -0.011 0.00 No 100.00 Yes

W150 3 z 0.007 0.007 0.00 No 100.00 Yes
4 z 0.007 0.007 0.00 No 100.00 Yes
5 z 0.001 0.001 0.00 No 100.00 Yes
6 z 0.014 0.014 0.00 No 100.00 Yes
7 z 0.014 0.014 0.00 No 100.00 Yes
8 z 0.014 0.014 0.00 No 100.00 Yes
9 z 0.014 0.014 0.00 No 100.00 Yes
10 z 0.007 0.007 0.00 No 100.00 Yes
11 z 0.007 0.007 0.00 No 100.00 Yes
12 z 0.007 0.007 0.00 No 100.00 Yes
13 z 0.007 0.007 0.00 No 100.00 Yes
20 z 0.007 0.007 0.00 No 100.00 Yes
21 z 0.007 0.007 0.00 No 100.00 Yes
22 z 0.007 0.007 0.00 No 100.00 Yes
23 z 0.007 0.007 0.00 No 100.00 Yes
35 z 0.008 0.008 0.00 No 100.00 Yes
36 z 0.011 0.011 0.00 No 100.00 Yes
37 z 0.011 0.011 0.00 No 100.00 Yes
41 z 0.008 0.008 0.00 No 100.00 Yes
43 z 0.011 0.011 0.00 No 100.00 Yes
44 z 0.011 0.011 0.00 No 100.00 Yes

Di 1 y -0.012 -0.012 0.00 No 100.00 Yes
2 y -0.012 -0.012 0.00 No 100.00 Yes
3 y -0.008 -0.008 0.00 No 100.00 Yes
4 y -0.008 -0.008 0.00 No 100.00 Yes
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5 y -0.005 -0.005 0.00 No 100.00 Yes
6 y -0.012 -0.012 0.00 No 100.00 Yes
7 y -0.012 -0.012 0.00 No 100.00 Yes
8 y -0.012 -0.012 0.00 No 100.00 Yes
9 y -0.012 -0.012 0.00 No 100.00 Yes
10 y -0.008 -0.008 0.00 No 100.00 Yes
11 y -0.008 -0.008 0.00 No 100.00 Yes
12 y -0.008 -0.008 0.00 No 100.00 Yes
13 y -0.008 -0.008 0.00 No 100.00 Yes
20 y -0.008 -0.008 0.00 No 100.00 Yes
21 y -0.008 -0.008 0.00 No 100.00 Yes
22 y -0.008 -0.008 0.00 No 100.00 Yes
23 y -0.008 -0.008 0.00 No 100.00 Yes
24 y -0.017 -0.017 0.00 No 100.00 Yes
25 y -0.017 -0.017 0.00 No 100.00 Yes
35 y -0.009 -0.009 0.00 No 100.00 Yes
36 y -0.01 -0.01 0.00 No 100.00 Yes
37 y -0.01 -0.01 0.00 No 100.00 Yes
41 y -0.009 -0.009 0.00 No 100.00 Yes
43 y -0.01 -0.01 0.00 No 100.00 Yes
44 y -0.01 -0.01 0.00 No 100.00 Yes

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

Concentrated forces on members
_______________________________________________________________________________________________________________________________

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

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL 21 y -0.033 0.50 No

y -0.033 3.00 No
y -0.041 4.00 No
y -0.041 6.50 No

22 y -0.06 0.50 No
y -0.06 7.50 No
y -0.073 4.00 No
y -0.049 4.00 No

Wo 21 z -0.058 0.50 No
z -0.058 3.00 No
z -0.056 4.00 No
z -0.056 6.50 No

22 z -0.247 0.50 No
z -0.247 7.50 No
z -0.02 4.00 No
z -0.011 4.00 No

W30 21 3 -0.05 0.50 No
3 -0.05 3.00 No
3 -0.052 4.00 No
3 -0.052 6.50 No

22 3 -0.0213 0.50 No
3 -0.0213 7.50 No
3 -0.029 4.00 No

W60 21 3 -0.035 0.50 No
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3 -0.035 3.00 No
3 -0.043 4.00 No
3 -0.043 6.50 No

22 3 -0.146 0.50 No
3 -0.146 7.50 No
3 -0.046 4.00 No

W90 21 x -0.028 0.50 No
x -0.028 3.00 No
x -0.038 4.00 No
x -0.038 6.50 No

22 x -0.112 0.50 No
x -0.112 7.50 No
x -0.054 4.00 No

W120 21 2 -0.035 0.50 No
2 -0.035 3.00 No
2 -0.043 4.00 No
2 -0.043 6.50 No

22 2 -0.146 0.50 No
2 -0.146 7.50 No
2 -0.046 4.00 No

W150 21 2 -0.05 0.50 No
2 -0.05 3.00 No
2 -0.052 4.00 No
2 -0.052 6.50 No

22 2 -0.0213 0.50 No
2 -0.0213 7.50 No
2 -0.029 4.00 No

Di 21 y -0.043 0.50 No
y -0.043 3.00 No
y -0.049 4.00 No
y -0.049 6.50 No

22 y -0.187 0.50 No
y -0.187 7.50 No
y -0.052 4.00 No
y -0.039 4.00 No

WI0 21 z -0.013 0.50 No
z -0.013 3.00 No
z -0.013 4.00 No
z -0.013 6.50 No

22 z -0.051 0.50 No
z -0.051 7.50 No
z -0.007 4.00 No
z -0.005 4.00 No

WI30 21 3 -0.012 0.50 No
3 -0.012 3.00 No
3 -0.012 4.00 No
3 -0.012 6.50 No

22 3 -0.045 0.50 No
3 -0.045 7.50 No
3 -0.009 4.00 No

WI60 21 3 -0.009 0.50 No
3 -0.009 3.00 No
3 -0.01 4.00 No
3 -0.01 6.50 No

22 3 -0.033 0.50 No
3 -0.033 7.50 No
3 -0.012 4.00 No

WI90 21 x -0.008 0.50 No
x -0.008 3.00 No
x -0.01 4.00 No
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x -0.01 6.50 No
22 x -0.027 0.50 No

x -0.027 7.50 No
x -0.014 4.00 No

WI120 21 2 -0.009 0.50 No
2 -0.009 3.00 No
2 -0.01 4.00 No
2 -0.01 6.50 No

22 2 -0.033 0.50 No
2 -0.033 7.50 No
2 -0.012 4.00 No

WI150 21 2 -0.012 0.50 No
2 -0.012 3.00 No
2 -0.012 4.00 No
2 -0.012 6.50 No

22 2 -0.045 0.50 No
2 -0.045 7.50 No
2 -0.009 4.00 No

WL0 21 z -0.004 0.50 No
z -0.004 3.00 No
z -0.004 4.00 No
z -0.004 6.50 No

22 z -0.016 0.50 No
z -0.016 7.50 No
z -0.001 4.00 No
z -0.001 4.00 No

WL30 21 3 -0.003 0.50 No
3 -0.003 3.00 No
3 -0.003 4.00 No
3 -0.003 6.50 No

22 3 -0.014 0.50 No
3 -0.014 7.50 No
3 -0.002 4.00 No

WL60 21 3 -0.002 0.50 No
3 -0.002 3.00 No
3 -0.003 4.00 No
3 -0.003 6.50 No

22 3 -0.009 0.50 No
3 -0.009 7.50 No
3 -0.003 4.00 No

WL90 21 x -0.002 0.50 No
x -0.002 3.00 No
x -0.003 4.00 No
x -0.003 6.50 No

22 x -0.007 0.50 No
x -0.007 7.50 No
x -0.003 4.00 No

WL120 21 2 -0.002 0.50 No
2 -0.002 3.00 No
2 -0.003 4.00 No
2 -0.003 6.50 No

22 2 -0.009 0.50 No
2 -0.009 7.50 No
2 -0.003 4.00 No

WL150 21 2 -0.003 0.50 No
2 -0.003 3.00 No
2 -0.003 4.00 No
2 -0.003 6.50 No

22 2 -0.014 0.50 No
2 -0.014 7.50 No
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2 -0.002 4.00 No
LL1 6 y -0.25 100.00 Yes
LL2 7 y -0.25 100.00 Yes
LL3 6 y -0.25 0.00 Yes
LLa1 20 y -0.50 50.00 Yes
LLa2 21 y -0.50 50.00 Yes
LLa3 22 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 0.00 0.00
Wo Wind Load (NO ICE) No 0.00 0.00 0.00
W30 WL 30deg No 0.00 0.00 0.00
W60 WL 60deg No 0.00 0.00 0.00
W90 WL 90deg No 0.00 0.00 0.00
W120 WL 120deg No 0.00 0.00 0.00
W150 WL 150deg No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
WI0 WL ICE 0deg No 0.00 0.00 0.00
WI30 WL ICE 30deg No 0.00 0.00 0.00
WI60 WL ICE 60deg No 0.00 0.00 0.00
WI90 WL ICE 90deg No 0.00 0.00 0.00
WI120 WL ICE 120deg No 0.00 0.00 0.00
WI150 WL ICE 150deg No 0.00 0.00 0.00
WL0 WL 30 mph 0deg No 0.00 0.00 0.00
WL30 WL 30 mph 30deg No 0.00 0.00 0.00
WL60 WL 30 mph 60deg No 0.00 0.00 0.00
WL90 WL 30 mph 90deg No 0.00 0.00 0.00
WL120 WL 30 mph 120deg No 0.00 0.00 0.00
WL150 WL 30 mph 150deg 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 Right End of Mount No 0.00 0.00 0.00
LL3 250 lb Live Load Left End of Mount No 0.00 0.00 0.00
LLa1 500 lb Live Load Antenna 1 No 0.00 0.00 0.00
LLa2 500 lb Live Load Antenna 2 No 0.00 0.00 0.00
LLa3 500 lb Live Load Antenna 3 No 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 3/1/2023 12:51 PM
Units system: English

Steel Code Check
_______________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2DL+Wo
LC2=1.2DL+W30
LC3=1.2DL+W60
LC4=1.2DL+W90
LC5=1.2DL+W120
LC6=1.2DL+W150
LC7=1.2DL-Wo
LC8=1.2DL-W30
LC9=1.2DL-W60
LC10=1.2DL-W90
LC11=1.2DL-W120
LC12=1.2DL-W150
LC13=0.9DL+Wo
LC14=0.9DL+W30
LC15=0.9DL+W60
LC16=0.9DL+W90
LC17=0.9DL+W120
LC18=0.9DL+W150
LC19=0.9DL-Wo
LC20=0.9DL-W30
LC21=0.9DL-W60
LC22=0.9DL-W90
LC23=0.9DL-W120
LC24=0.9DL-W150
LC25=1.2DL+Di+WI0
LC26=1.2DL+Di+WI30
LC27=1.2DL+Di+WI60
LC28=1.2DL+Di+WI90
LC29=1.2DL+Di+WI120
LC30=1.2DL+Di+WI150
LC31=1.2DL+Di-WI0
LC32=1.2DL+Di-WI30
LC33=1.2DL+Di-WI60
LC34=1.2DL+Di-WI90
LC35=1.2DL+Di-WI120
LC36=1.2DL+Di-WI150
LC37=1.2DL+1.6LL1
LC38=1.2DL+1.6LL2
LC39=1.2DL+1.6LL3
LC40=1.2DL+WL0+1.6LLa1
LC41=1.2DL+WL30+1.6LLa1
LC42=1.2DL+WL60+1.6LLa1
LC43=1.2DL+WL90+1.6LLa1
LC44=1.2DL+WL120+1.6LLa1
LC45=1.2DL+WL150+1.6LLa1
LC46=1.2DL-WL0+1.6LLa1
LC47=1.2DL-WL30+1.6LLa1
LC48=1.2DL-WL60+1.6LLa1
LC49=1.2DL-WL90+1.6LLa1
LC50=1.2DL-WL120+1.6LLa1
LC51=1.2DL-WL150+1.6LLa1
LC52=1.2DL+WL0+1.6LLa2
LC53=1.2DL+WL30+1.6LLa2
LC54=1.2DL+WL60+1.6LLa2
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LC55=1.2DL+WL90+1.6LLa2
LC56=1.2DL+WL120+1.6LLa2
LC57=1.2DL+WL150+1.6LLa2
LC58=1.2DL-WL0+1.6LLa2
LC59=1.2DL-WL30+1.6LLa2
LC60=1.2DL-WL60+1.6LLa2
LC61=1.2DL-WL90+1.6LLa2
LC62=1.2DL-WL120+1.6LLa2
LC63=1.2DL-WL150+1.6LLa2
LC64=1.2DL+WL0+1.6LLa3
LC65=1.2DL+WL30+1.6LLa3
LC66=1.2DL+WL60+1.6LLa3
LC67=1.2DL+WL90+1.6LLa3
LC68=1.2DL+WL120+1.6LLa3
LC69=1.2DL+WL150+1.6LLa3
LC70=1.2DL-WL0+1.6LLa3
LC71=1.2DL-WL30+1.6LLa3
LC72=1.2DL-WL60+1.6LLa3
LC73=1.2DL-WL90+1.6LLa3
LC74=1.2DL-WL120+1.6LLa3
LC75=1.2DL-WL150+1.6LLa3

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

L 2-1_2X2-1_2X3_16 36 LC75 at 100.00% 0.56 OK
37 LC9 at 100.00% 0.58 OK
43 LC71 at 100.00% 0.47 OK
44 LC9 at 100.00% 0.77 OK

-------------------------------------------------------------------------------------------------------------------
L 3X3X3_16 6 LC64 at 100.00% 0.46 OK

7 LC9 at 0.00% 0.91 OK
8 LC64 at 100.00% 0.55 OK
9 LC9 at 0.00% 0.90 OK

-------------------------------------------------------------------------------------------------------------------
L 3X3X3_8 1 LC9 at 81.25% 0.48 OK

2 LC9 at 100.00% 0.55 OK
-------------------------------------------------------------------------------------------------------------------

PIPE 2-1_2x0.203 35 LC3 at 73.96% 0.42 OK
41 LC9 at 73.96% 0.76 OK

-------------------------------------------------------------------------------------------------------------------
PIPE 2x0.154 3 LC25 at 0.00% 0.22 OK

4 LC21 at 100.00% 0.31 OK
10 LC75 at 100.00% 0.29 OK
11 LC75 at 0.00% 0.25 OK
12 LC9 at 0.00% 0.22 OK
13 LC15 at 59.38% 0.90 OK
20 LC9 at 30.00% 0.58 OK
21 LC9 at 78.75% 0.25 OK
22 LC65 at 16.25% 0.41 OK
23 LC21 at 0.00% 0.10 OK

-------------------------------------------------------------------------------------------------------------------
PL 7x3/8" 24 LC26 at 0.00% 0.31 OK

25 LC26 at 0.00% 0.31 OK
-------------------------------------------------------------------------------------------------------------------

RndBar 3_4 5 LC26 at 0.00% 0.18 With warnings
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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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 0.00 0.00 0
2 0.00 0.00 0.667 0
3 0.00 0.00 3.417 0
4 0.00 0.00 4.25 0
5 0.00 3.00 0.00 0
6 0.00 3.00 0.667 0
7 0.00 3.00 3.417 0
8 0.00 3.00 4.25 0
9 5.25 0.00 4.25 0
10 5.25 3.00 4.25 0
11 -5.25 0.00 4.25 0
12 -5.25 3.00 4.25 0
13 -4.25 0.00 4.25 0
14 -4.25 3.00 4.25 0
15 4.25 0.00 4.25 0
16 4.25 3.00 4.25 0
17 0.75 0.00 4.25 0
18 0.75 3.00 4.25 0
19 -0.75 0.00 4.25 0
20 -0.75 3.00 4.25 0
33 -5.00 5.50 4.45 0
34 5.00 5.50 4.45 0
35 -0.25 5.00 4.45 0
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36 5.00 -2.50 4.45 0
37 -0.25 -2.50 4.45 0
38 -5.00 -2.50 4.45 0
39 4.25 1.75 4.25 0
40 2.25 1.75 -1.50 0
41 0.00 3.00 0.3335 0
42 0.00 0.00 0.3335 0
43 0.00 3.00 -0.4165 0
44 0.00 0.00 -0.4165 0
45 -5.00 3.00 4.45 0
46 5.00 3.00 4.45 0
47 -0.25 3.00 4.45 0
48 5.00 0.00 4.45 0
49 -0.25 0.00 4.45 0
50 -5.00 0.00 4.45 0
51 -5.00 3.00 4.25 0
52 5.00 3.00 4.25 0
53 -0.25 3.00 4.25 0
54 5.00 0.00 4.25 0
55 -0.25 0.00 4.25 0
56 -5.00 0.00 4.25 0
57 -5.25 4.25 4.25 0
58 -5.00 4.25 4.45 0
59 -5.00 4.25 4.25 0
60 5.25 4.25 4.25 0
61 5.00 4.25 4.45 0
62 5.00 4.25 4.25 0
63 -0.25 4.25 4.45 0
64 -0.25 4.25 4.25 0
65 -2.50 4.25 4.25 0
66 2.50 4.25 4.25 0
67 0.00 7.00 -0.4165 0
68 -5.25 -1.00 4.25 0
69 -5.00 -1.00 4.25 0
70 -5.00 -1.00 4.45 0
71 5.25 -1.00 4.25 0
72 5.00 -1.00 4.25 0
73 5.00 -1.00 4.45 0
78 -0.25 -1.00 4.25 0
79 -0.25 -1.00 4.45 0
80 0.00 1.875 -0.4165 0
81 -2.50 -1.00 4.25 0
82 2.50 -1.00 4.25 0
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Restraints
_______________________________________________________________________________________________________________________________

Node TX TY TZ RX RY RZ

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40 1 1 1 0 0 0
43 1 1 1 1 0 1
44 1 1 1 1 0 1
67 1 1 1 1 0 1
80 1 1 1 1 0 1
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Members
_______________________________________________________________________________________________________________________________

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

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 5 8 L 3X3X3_8 A36 0.00 0.00 0.00
2 1 4 L 3X3X3_8 A36 0.00 0.00 0.00
3 6 2 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
4 7 3 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
5 6 3 RndBar 3_4 A36 0.00 0.00 0.00
6 12 8 L 3X3X3_16 A36 0.00 0.00 0.00
7 8 10 L 3X3X3_16 A36 0.00 0.00 0.00
8 11 4 L 3X3X3_16 A36 0.00 0.00 0.00
9 4 9 L 3X3X3_16 A36 0.00 0.00 0.00
10 13 14 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
11 19 20 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
12 17 18 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
13 15 16 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
20 34 36 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
21 35 37 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
22 33 38 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
23 39 40 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
24 43 41 PL 7x3/8" A36 0.00 0.00 0.00
25 44 42 PL 7x3/8" A36 0.00 0.00 0.00
35 57 60 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
36 65 67 L 2-1_2X2-1_2X3_16 A36 0.00 0.00 0.00
37 66 67 L 2-1_2X2-1_2X3_16 A36 0.00 0.00 0.00
41 68 71 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
43 81 80 L 2-1_2X2-1_2X3_16 A36 0.00 0.00 0.00
44 82 80 L 2-1_2X2-1_2X3_16 A36 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orientation of local axes
_______________________________________________________________________________________________________________________________

Member Rotation Axes23 NX NY NZ
[Deg]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 180.00 0 0.00 0.00 0.00
2 180.00 0 0.00 0.00 0.00
6 180.00 0 0.00 0.00 0.00
7 180.00 0 0.00 0.00 0.00
8 180.00 0 0.00 0.00 0.00
9 180.00 0 0.00 0.00 0.00
20 315.00 0 0.00 0.00 0.00
21 315.00 0 0.00 0.00 0.00
22 315.00 0 0.00 0.00 0.00
24 90.00 0 0.00 0.00 0.00
25 90.00 0 0.00 0.00 0.00
36 180.00 0 0.00 0.00 0.00
37 90.00 0 0.00 0.00 0.00
43 180.00 0 0.00 0.00 0.00
44 90.00 0 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

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

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 0 0 0 0 0 0 0 0 0 0 Tension only
23 1 1 0 0 0 0 0 0 0 0 Full
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 3/1/2023 12:51 PM
Units system: English

Analysis result

Reactions
_______________________________________________________________________________________________________________________________

Direction of positive forces and moments

                                                              Forces [Kip]                                                                                                            Moments [Kip*ft]                                              
Node FX FY FZ MX MY MZ
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Condition  LC1=1.2DL+Wo
40 -0.31525 0.00093 -0.92224 0.00000 0.00000 0.00000
43 0.02618 0.63707 -1.38307 -0.15984 0.00000 -0.00340
44 -0.04015 0.61559 2.24081 -0.15572 0.00000 -0.00334
67 0.25317 -0.33797 0.74067 -0.20765 0.00000 -0.04324
80 0.07605 -0.44762 0.90342 -0.22785 0.00000 -0.00831
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.46800 1.57958 -0.75106 0.00000 -0.05829

Condition  LC2=1.2DL+W30
40 -0.12332 -0.00002 -0.35110 0.00000 0.00000 0.00000
43 0.00311 0.36788 -0.69513 -0.09311 0.00000 -0.00362
44 -0.03508 0.35694 1.42385 -0.09071 0.00000 -0.00354
67 0.24685 -0.10540 0.28288 -0.11705 0.00000 -0.03602
80 0.10332 -0.15140 0.36097 -0.13291 0.00000 -0.02789
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.19488 0.46800 1.02146 -0.43378 0.00000 -0.07108

Condition  LC3=1.2DL+W60
40 -0.62873 0.01896 -2.00606 0.00000 0.00000 0.00000
43 0.16602 0.62444 -1.40194 -0.14733 0.00000 0.01930
44 0.20685 0.58653 2.20831 -0.13948 0.00000 0.01735
67 0.40886 -0.39313 0.74824 -0.15750 0.00000 0.18753
80 0.89289 -0.36879 0.80075 -0.27716 0.00000 0.25181
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.04588 0.46800 0.34931 -0.72147 0.00000 0.47599

Condition  LC4=1.2DL+W90
40 -0.51283 0.01356 -1.62861 0.00000 0.00000 0.00000
43 0.14093 0.47266 -1.04495 -0.11017 0.00000 0.01770
44 0.20848 0.44099 1.69784 -0.10335 0.00000 0.01588
67 0.40258 -0.25454 0.48308 -0.11098 0.00000 0.17634
80 0.86740 -0.20467 0.49264 -0.21792 0.00000 0.22648
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.10657 0.46800 0.00000 -0.54242 0.00000 0.43640
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Condition  LC5=1.2DL+W120
40 -0.32600 0.00588 -1.03567 0.00000 0.00000 0.00000
43 0.10149 0.28134 -0.60010 -0.06434 0.00000 0.01250
44 0.17070 0.25900 1.03811 -0.05941 0.00000 0.01093
67 0.38084 -0.07009 0.13712 -0.05519 0.00000 0.12675
80 0.71884 -0.00813 0.11121 -0.13295 0.00000 0.15537
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.04588 0.46800 -0.34931 -0.31189 0.00000 0.30555

Condition  LC6=1.2DL+W150
40 -0.08996 -0.00035 -0.26522 0.00000 0.00000 0.00000
43 0.00314 0.07633 -0.31517 -0.01967 0.00000 -0.00456
44 -0.03448 0.06814 0.07170 -0.01800 0.00000 -0.00445
67 0.24130 0.16702 -0.32027 0.00976 0.00000 -0.04666
80 0.07487 0.15686 -0.30099 0.01884 0.00000 -0.04341
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.19488 0.46800 -1.12996 -0.00907 0.00000 -0.09908

Condition  LC7=1.2DL-Wo
40 0.30918 0.00601 0.84634 0.00000 0.00000 0.00000
43 -0.04769 -0.13265 -0.07128 0.03975 0.00000 -0.01406
44 -0.17431 -0.12268 -0.79496 0.03748 0.00000 -0.01375
67 0.16734 0.32967 -0.74038 0.21747 0.00000 -0.14169
80 -0.25452 0.38765 -0.81931 0.23588 0.00000 -0.18585
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.46800 -1.57958 0.53058 0.00000 -0.35534

Condition  LC8=1.2DL-W30
40 0.11979 0.00194 0.32817 0.00000 0.00000 0.00000
43 -0.03629 -0.01605 -0.10817 -0.00027 0.00000 -0.01494
44 -0.16191 -0.01356 -0.27136 -0.00103 0.00000 -0.01457
67 0.18285 0.27636 -0.51219 0.03258 0.00000 -0.16022
80 -0.29932 0.21931 -0.45790 0.09180 0.00000 -0.17921
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.19488 0.46800 -1.02146 0.12307 0.00000 -0.36894

Condition  LC9=1.2DL-W60
40 0.71166 0.03029 1.93252 0.00000 0.00000 0.00000
43 -0.15843 -0.15493 0.05864 0.03486 0.00000 -0.03624
44 -0.48329 -0.12186 -0.83835 0.02769 0.00000 -0.03422
67 -0.00997 0.39934 -0.77196 0.16586 0.00000 -0.37841
80 -1.10585 0.31516 -0.73017 0.30565 0.00000 -0.45525
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.04588 0.46800 -0.34931 0.53405 0.00000 -0.90413

Condition  LC10=1.2DL-W90
40 0.58405 0.02355 1.60990 0.00000 0.00000 0.00000
43 -0.14923 -0.08773 0.06610 0.01224 0.00000 -0.03598
44 -0.46001 -0.06117 -0.49795 0.00639 0.00000 -0.03394
67 0.00953 0.36818 -0.64592 0.06539 0.00000 -0.37767
80 -1.09091 0.22518 -0.53212 0.21994 0.00000 -0.44057
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.10657 0.46800 0.00000 0.30396 0.00000 -0.88817
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Condition  LC11=1.2DL-W120
40 0.36860 0.01266 1.05487 0.00000 0.00000 0.00000
43 -0.13295 0.05615 -0.16802 -0.02586 0.00000 -0.03185
44 -0.38674 0.07245 0.06777 -0.02944 0.00000 -0.02984
67 0.04604 0.25073 -0.38542 -0.02534 0.00000 -0.33366
80 -0.94083 0.07601 -0.21989 0.11246 0.00000 -0.37451
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.04588 0.46800 0.34931 0.03181 0.00000 -0.76987

Condition  LC12=1.2DL-W150
40 0.09608 0.00130 0.27844 0.00000 0.00000 0.00000
43 -0.04428 0.26810 -0.47019 -0.07229 0.00000 -0.01480
44 -0.15396 0.26868 1.05405 -0.07233 0.00000 -0.01436
67 0.19190 0.01297 0.07652 -0.09391 0.00000 -0.15624
80 -0.28462 -0.08305 0.19114 -0.05618 0.00000 -0.17120
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.19488 0.46800 1.12996 -0.29470 0.00000 -0.35660

Condition  LC13=0.9DL+Wo
40 -0.31579 0.00166 -0.92618 0.00000 0.00000 0.00000
43 0.03160 0.59373 -1.28525 -0.14833 0.00000 -0.00092
44 -0.01648 0.57414 2.10115 -0.14444 0.00000 -0.00096
67 0.19842 -0.36134 0.77200 -0.19720 0.00000 -0.01765
80 0.10224 -0.45719 0.91786 -0.22317 0.00000 0.01863
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.35100 1.57958 -0.71314 0.00000 -0.00091

Condition  LC14=0.9DL+W30
40 -0.12379 0.00025 -0.35334 0.00000 0.00000 0.00000
43 0.00817 0.32470 -0.59706 -0.08161 0.00000 -0.00119
44 -0.01150 0.31513 1.28346 -0.07942 0.00000 -0.00119
67 0.19255 -0.12819 0.31349 -0.10653 0.00000 -0.01066
80 0.12945 -0.16089 0.37491 -0.12801 0.00000 -0.00110
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.19488 0.35100 1.02146 -0.39558 0.00000 -0.01415

Condition  LC15=0.9DL+W60
40 -0.62769 0.02047 -2.00784 0.00000 0.00000 0.00000
43 0.16931 0.58062 -1.30219 -0.13573 0.00000 0.02169
44 0.23261 0.54429 2.06622 -0.12806 0.00000 0.01967
67 0.35402 -0.41535 0.77827 -0.14739 0.00000 0.21238
80 0.91762 -0.37903 0.81484 -0.27115 0.00000 0.27802
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.04588 0.35100 0.34931 -0.68233 0.00000 0.53176

Condition  LC16=0.9DL+W90
40 -0.51180 0.01477 -1.62943 0.00000 0.00000 0.00000
43 0.14417 0.42894 -0.94512 -0.09857 0.00000 0.02007
44 0.23409 0.39856 1.55541 -0.09193 0.00000 0.01819
67 0.34802 -0.27648 0.51274 -0.10081 0.00000 0.20107
80 0.89209 -0.21478 0.50640 -0.21186 0.00000 0.25260
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.10657 0.35100 0.00000 -0.50318 0.00000 0.49193
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Condition  LC17=0.9DL+W120
40 -0.32514 0.00665 -1.03553 0.00000 0.00000 0.00000
43 0.10497 0.23778 -0.50040 -0.05277 0.00000 0.01484
44 0.19583 0.21642 0.89553 -0.04800 0.00000 0.01323
67 0.32657 -0.09186 0.16649 -0.04488 0.00000 0.15144
80 0.74365 -0.01799 0.12461 -0.12700 0.00000 0.18149
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 1.04588 0.35100 -0.34931 -0.27266 0.00000 0.36100

Condition  LC18=0.9DL+W150
40 -0.08928 -0.00016 -0.26385 0.00000 0.00000 0.00000
43 0.00780 0.03284 -0.21579 -0.00809 0.00000 -0.00221
44 -0.01068 0.02545 -0.07109 -0.00662 0.00000 -0.00216
67 0.18736 0.14506 -0.29101 0.02046 0.00000 -0.02194
80 0.09968 0.14781 -0.28821 0.02419 0.00000 -0.01729
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.19488 0.35100 -1.12996 0.02993 0.00000 -0.04361

Condition  LC19=0.9DL-Wo
40 0.30953 0.00548 0.84893 0.00000 0.00000 0.00000
43 -0.04367 -0.15109 -0.08397 0.04696 0.00000 -0.01170
44 -0.15187 -0.14019 -0.89245 0.04452 0.00000 -0.01146
67 0.11399 0.27854 -0.67395 0.24507 0.00000 -0.11658
80 -0.22799 0.35825 -0.77813 0.25050 0.00000 -0.15923
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.35100 -1.57958 0.58705 0.00000 -0.29897

Condition  LC20=0.9DL-W30
40 0.11993 0.00173 0.32923 0.00000 0.00000 0.00000
43 -0.03202 -0.03442 -0.12092 0.00693 0.00000 -0.01257
44 -0.13933 -0.03082 -0.36827 0.00599 0.00000 -0.01226
67 0.12917 0.22461 -0.44516 0.06014 0.00000 -0.13493
80 -0.27263 0.18990 -0.41633 0.10617 0.00000 -0.15252
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.19488 0.35100 -1.02146 0.17923 0.00000 -0.31228

Condition  LC21=0.9DL-W60
40 0.71061 0.02901 1.93347 0.00000 0.00000 0.00000
43 -0.15493 -0.17334 0.04547 0.04205 0.00000 -0.03383
44 -0.46169 -0.13890 -0.93439 0.03464 0.00000 -0.03187
67 -0.06260 0.34744 -0.70477 0.19362 0.00000 -0.35259
80 -1.07727 0.28678 -0.68910 0.31891 0.00000 -0.42802
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.04588 0.35100 -0.34931 0.58922 0.00000 -0.84632

Condition  LC22=0.9DL-W90
40 0.58286 0.02246 1.60990 0.00000 0.00000 0.00000
43 -0.14558 -0.10608 0.05292 0.01942 0.00000 -0.03356
44 -0.43831 -0.07807 -0.59364 0.01332 0.00000 -0.03158
67 -0.04332 0.31594 -0.57838 0.09312 0.00000 -0.35173
80 -1.06221 0.19674 -0.49080 0.23309 0.00000 -0.41327
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.10657 0.35100 0.00000 0.35896 0.00000 -0.83014
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Condition  LC23=0.9DL-W120
40 0.36735 0.01183 1.05389 0.00000 0.00000 0.00000
43 -0.12595 0.01325 -0.07089 -0.01440 0.00000 -0.02941
44 -0.36537 0.03066 -0.07223 -0.01823 0.00000 -0.02750
67 -0.00765 0.22745 -0.35471 -0.01421 0.00000 -0.30810
80 -0.91425 0.06781 -0.20675 0.11622 0.00000 -0.34755
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -1.04588 0.35100 0.34931 0.06937 0.00000 -0.71255

Condition  LC24=0.9DL-W150
40 0.09503 0.00108 0.27611 0.00000 0.00000 0.00000
43 -0.03838 0.22513 -0.37276 -0.06082 0.00000 -0.01235
44 -0.13135 0.22701 0.91431 -0.06109 0.00000 -0.01200
67 0.13782 -0.01014 0.10738 -0.08318 0.00000 -0.13067
80 -0.25800 -0.09209 0.20492 -0.05181 0.00000 -0.14421
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.19488 0.35100 1.12996 -0.25690 0.00000 -0.29923

Condition  LC25=1.2DL+Di+WI0
40 -0.07446 0.02306 -0.21099 0.00000 0.00000 0.00000
43 -0.05538 0.76602 -1.66777 -0.19731 0.00000 -0.02279
44 -0.21052 0.73096 2.39275 -0.19128 0.00000 -0.02190
67 0.55555 0.29467 -0.25745 -0.24187 0.00000 -0.23877
80 -0.21520 0.14500 -0.09054 -0.16465 0.00000 -0.24347
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.95971 0.16600 -0.79512 0.00000 -0.52693

Condition  LC26=1.2DL+Di+WI30
40 -0.11215 0.02272 -0.31948 0.00000 0.00000 0.00000
43 -0.04326 0.77118 -1.67506 -0.19768 0.00000 -0.02018
44 -0.18589 0.73447 2.42537 -0.19128 0.00000 -0.01940
67 0.56808 0.28180 -0.23959 -0.24038 0.00000 -0.20997
80 -0.12284 0.14955 -0.08729 -0.17702 0.00000 -0.21150
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.10394 1.95971 0.10394 -0.80636 0.00000 -0.46106

Condition  LC27=1.2DL+Di+WI60
40 -0.08803 0.02298 -0.25012 0.00000 0.00000 0.00000
43 -0.04809 0.75247 -1.63261 -0.19334 0.00000 -0.02099
44 -0.19362 0.71718 2.36103 -0.18718 0.00000 -0.02019
67 0.56279 0.30029 -0.27411 -0.23489 0.00000 -0.21847
80 -0.15103 0.16680 -0.12216 -0.16750 0.00000 -0.22276
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.08202 1.95971 0.08202 -0.78290 0.00000 -0.48241

Condition  LC28=1.2DL+Di+WI90
40 -0.06508 0.02332 -0.18461 0.00000 0.00000 0.00000
43 -0.04969 0.72064 -1.55867 -0.18544 0.00000 -0.02095
44 -0.19327 0.68697 2.25636 -0.17950 0.00000 -0.02016
67 0.56040 0.32749 -0.32743 -0.22473 0.00000 -0.21741
80 -0.14836 0.20130 -0.18566 -0.15611 0.00000 -0.22439
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.10400 1.95971 0.00000 -0.74578 0.00000 -0.48291
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Condition  LC29=1.2DL+Di+WI120
40 -0.01356 0.02411 -0.03828 0.00000 0.00000 0.00000
43 -0.05787 0.67330 -1.45036 -0.17417 0.00000 -0.02227
44 -0.20646 0.64282 2.09419 -0.16876 0.00000 -0.02144
67 0.55197 0.37211 -0.41125 -0.21115 0.00000 -0.23103
80 -0.19205 0.24736 -0.27632 -0.13385 0.00000 -0.24349
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.08202 1.95971 -0.08202 -0.68793 0.00000 -0.51822

Condition  LC30=1.2DL+Di+WI150
40 -0.01782 0.02404 -0.05032 0.00000 0.00000 0.00000
43 -0.05601 0.66996 -1.44169 -0.17318 0.00000 -0.02180
44 -0.20204 0.63943 2.08752 -0.16775 0.00000 -0.02099
67 0.55448 0.37320 -0.41528 -0.20904 0.00000 -0.22559
80 -0.17466 0.25308 -0.28417 -0.13512 0.00000 -0.23809
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.10394 1.95971 -0.10394 -0.68509 0.00000 -0.50647

Condition  LC31=1.2DL+Di-WI0
40 0.08029 0.02610 0.22443 0.00000 0.00000 0.00000
43 -0.07427 0.60213 -1.28767 -0.15761 0.00000 -0.02536
44 -0.23885 0.57696 1.84760 -0.15315 0.00000 -0.02443
67 0.53252 0.44253 -0.54153 -0.19135 0.00000 -0.26392
80 -0.29969 0.31200 -0.40883 -0.09602 0.00000 -0.28625
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.95971 -0.16600 -0.59813 0.00000 -0.59995

Condition  LC32=1.2DL+Di-WI30
40 0.11969 0.02728 0.33281 0.00000 0.00000 0.00000
43 -0.08543 0.59660 -1.27947 -0.15715 0.00000 -0.02795
44 -0.26506 0.57318 1.81414 -0.15307 0.00000 -0.02692
67 0.51952 0.45531 -0.55939 -0.19266 0.00000 -0.29280
80 -0.39266 0.30735 -0.41203 -0.08316 0.00000 -0.31836
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.10394 1.95971 -0.10394 -0.58604 0.00000 -0.66603

Condition  LC33=1.2DL+Di-WI60
40 0.09482 0.02658 0.26430 0.00000 0.00000 0.00000
43 -0.08140 0.61528 -1.32198 -0.16150 0.00000 -0.02716
44 -0.25633 0.59049 1.87829 -0.15717 0.00000 -0.02616
67 0.52519 0.43706 -0.52517 -0.19824 0.00000 -0.28440
80 -0.36431 0.29031 -0.37747 -0.09281 0.00000 -0.30720
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.08202 1.95971 -0.08202 -0.60972 0.00000 -0.64491

Condition  LC34=1.2DL+Di-WI90
40 0.07172 0.02602 0.20023 0.00000 0.00000 0.00000
43 -0.08058 0.64688 -1.39551 -0.16937 0.00000 -0.02724
44 -0.25599 0.62056 1.98213 -0.16481 0.00000 -0.02622
67 0.52797 0.41024 -0.47238 -0.20843 0.00000 -0.28572
80 -0.36712 0.25601 -0.31446 -0.10405 0.00000 -0.30585
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.10400 1.95971 0.00000 -0.64665 0.00000 -0.64503
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Condition  LC35=1.2DL+Di-WI120
40 0.01936 0.02477 0.05432 0.00000 0.00000 0.00000
43 -0.07305 0.69434 -1.50416 -0.18067 0.00000 -0.02594
44 -0.24188 0.66480 2.14450 -0.17558 0.00000 -0.02495
67 0.53672 0.36575 -0.38869 -0.22210 0.00000 -0.27213
80 -0.32318 0.21005 -0.22394 -0.12650 0.00000 -0.28675
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.08202 1.95971 0.08202 -0.70485 0.00000 -0.60977

Condition  LC36=1.2DL+Di-WI150
40 0.02376 0.02487 0.06661 0.00000 0.00000 0.00000
43 -0.07498 0.69764 -1.51271 -0.18165 0.00000 -0.02641
44 -0.24633 0.66815 2.15098 -0.17658 0.00000 -0.02540
67 0.53426 0.36473 -0.38478 -0.22420 0.00000 -0.27764
80 -0.34066 0.20432 -0.21615 -0.12513 0.00000 -0.29223
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.10394 1.95971 0.10394 -0.70756 0.00000 -0.62168

Condition  LC37=1.2DL+1.6LL1
40 0.00042 0.00000 0.00118 0.00000 0.00000 0.00000
43 -0.02625 0.34004 -0.80132 -0.08791 0.00000 -0.00940
44 -0.09373 0.32179 1.07679 -0.08417 0.00000 -0.00912
67 0.21804 0.13995 -0.18314 -0.07322 0.00000 -0.09948
80 -0.09848 0.06622 -0.09352 -0.03642 0.00000 -0.10473
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.86800 0.00000 -0.28172 0.00000 -0.22273

Condition  LC38=1.2DL+1.6LL2
40 -0.00042 0.00000 -0.00122 0.00000 0.00000 0.00000
43 -0.00268 0.33035 -0.77713 -0.08175 0.00000 0.00487
44 0.03381 0.30402 1.09311 -0.07617 0.00000 0.00468
67 -0.08042 0.14019 -0.17890 -0.09168 0.00000 0.05170
80 0.04971 0.09345 -0.13587 -0.05140 0.00000 0.05321
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.86800 0.00000 -0.30100 0.00000 0.11446

Condition  LC39=1.2DL+1.6LL3
40 0.00184 0.00004 0.00517 0.00000 0.00000 0.00000
43 -0.04797 0.31265 -0.70134 -0.08498 0.00000 -0.02372
44 -0.22485 0.30907 1.03135 -0.08437 0.00000 -0.02297
67 0.51574 0.17004 -0.21629 -0.08931 0.00000 -0.24898
80 -0.24476 0.07621 -0.11889 -0.03233 0.00000 -0.26094
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.86800 0.00000 -0.29099 0.00000 -0.55662

Condition  LC40=1.2DL+WL0+1.6LLa1
40 -0.02524 0.00063 -0.07460 0.00000 0.00000 0.00000
43 0.02075 0.50774 -1.18797 -0.12263 0.00000 0.01769
44 0.14012 0.46049 1.68785 -0.11281 0.00000 0.01699
67 -0.35029 0.19199 -0.23732 -0.14061 0.00000 0.18409
80 0.21466 0.10715 -0.13797 -0.09592 0.00000 0.19885
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.26800 0.05000 -0.47197 0.00000 0.41762
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Condition  LC41=1.2DL+WL30+1.6LLa1
40 -0.03525 0.00091 -0.10433 0.00000 0.00000 0.00000
43 0.02383 0.50854 -1.18896 -0.12257 0.00000 0.01840
44 0.14710 0.46084 1.69428 -0.11266 0.00000 0.01767
67 -0.34652 0.18910 -0.23339 -0.14012 0.00000 0.19205
80 0.24053 0.10861 -0.13791 -0.09885 0.00000 0.20759
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02970 1.26800 0.02970 -0.47422 0.00000 0.43571

Condition  LC42=1.2DL+WL60+1.6LLa1
40 -0.02614 0.00066 -0.07730 0.00000 0.00000 0.00000
43 0.02188 0.50132 -1.17218 -0.12089 0.00000 0.01811
44 0.14450 0.45407 1.67014 -0.11106 0.00000 0.01739
67 -0.34869 0.19641 -0.24707 -0.13785 0.00000 0.18901
80 0.23038 0.11554 -0.15167 -0.09531 0.00000 0.20354
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02192 1.26800 0.02192 -0.46511 0.00000 0.42805

Condition  LC43=1.2DL+WL90+1.6LLa1
40 -0.01933 0.00049 -0.05712 0.00000 0.00000 0.00000
43 0.02092 0.49241 -1.15103 -0.11869 0.00000 0.01806
44 0.14459 0.44553 1.64018 -0.10893 0.00000 0.01735
67 -0.34930 0.20428 -0.26224 -0.13500 0.00000 0.18883
80 0.23012 0.12530 -0.16979 -0.09196 0.00000 0.20262
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02700 1.26800 0.00000 -0.45458 0.00000 0.42686

Condition  LC44=1.2DL+WL120+1.6LLa1
40 -0.00610 0.00015 -0.01800 0.00000 0.00000 0.00000
43 0.01837 0.47997 -1.12217 -0.11572 0.00000 0.01770
44 0.14169 0.43380 1.59707 -0.10609 0.00000 0.01701
67 -0.35129 0.21612 -0.28446 -0.13125 0.00000 0.18526
80 0.21926 0.13797 -0.19436 -0.08631 0.00000 0.19767
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02192 1.26800 -0.02192 -0.43938 0.00000 0.41764

Condition  LC45=1.2DL+WL150+1.6LLa1
40 -0.00677 0.00017 -0.01998 0.00000 0.00000 0.00000
43 0.01876 0.47805 -1.11697 -0.11520 0.00000 0.01783
44 0.14305 0.43189 1.59307 -0.10557 0.00000 0.01714
67 -0.35019 0.21739 -0.28742 -0.13032 0.00000 0.18689
80 0.22486 0.14050 -0.19839 -0.08627 0.00000 0.19920
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02970 1.26800 -0.02970 -0.43736 0.00000 0.42106

Condition  LC46=1.2DL-WL0+1.6LLa1
40 0.02071 -0.00048 0.06095 0.00000 0.00000 0.00000
43 0.01278 0.45844 -1.07326 -0.11070 0.00000 0.01677
44 0.13344 0.41368 1.52253 -0.10134 0.00000 0.01613
67 -0.35629 0.23759 -0.32456 -0.12463 0.00000 0.17581
80 0.18935 0.15878 -0.23565 -0.07578 0.00000 0.18534
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.26800 -0.05000 -0.41245 0.00000 0.39406
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Condition  LC47=1.2DL-WL30+1.6LLa1
40 0.03087 -0.00069 0.09070 0.00000 0.00000 0.00000
43 0.00978 0.45760 -1.07219 -0.11074 0.00000 0.01606
44 0.12633 0.41329 1.51601 -0.10149 0.00000 0.01544
67 -0.36009 0.24048 -0.32850 -0.12510 0.00000 0.16785
80 0.16342 0.15732 -0.23572 -0.07279 0.00000 0.17659
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02970 1.26800 -0.02970 -0.41012 0.00000 0.37594

Condition  LC48=1.2DL-WL60+1.6LLa1
40 0.02168 -0.00049 0.06375 0.00000 0.00000 0.00000
43 0.01164 0.46482 -1.08898 -0.11243 0.00000 0.01636
44 0.12904 0.42007 1.54015 -0.10309 0.00000 0.01573
67 -0.35788 0.23320 -0.31485 -0.12738 0.00000 0.17087
80 0.17360 0.15041 -0.22199 -0.07635 0.00000 0.18063
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02192 1.26800 -0.02192 -0.41925 0.00000 0.38358

Condition  LC49=1.2DL-WL90+1.6LLa1
40 0.01485 -0.00034 0.04368 0.00000 0.00000 0.00000
43 0.01254 0.47372 -1.11011 -0.11463 0.00000 0.01640
44 0.12901 0.42860 1.57004 -0.10522 0.00000 0.01576
67 -0.35724 0.22535 -0.29971 -0.13023 0.00000 0.17104
80 0.17385 0.14067 -0.20390 -0.07969 0.00000 0.18153
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02700 1.26800 0.00000 -0.42978 0.00000 0.38472

Condition  LC50=1.2DL-WL120+1.6LLa1
40 0.00156 -0.00004 0.00459 0.00000 0.00000 0.00000
43 0.01505 0.48617 -1.13898 -0.11759 0.00000 0.01676
44 0.13197 0.44034 1.61317 -0.10806 0.00000 0.01610
67 -0.35523 0.21352 -0.27751 -0.13399 0.00000 0.17461
80 0.18473 0.12801 -0.17935 -0.08535 0.00000 0.18647
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02192 1.26800 0.02192 -0.44500 0.00000 0.39394

Condition  LC51=1.2DL-WL150+1.6LLa1
40 0.00224 -0.00005 0.00659 0.00000 0.00000 0.00000
43 0.01465 0.48808 -1.14418 -0.11812 0.00000 0.01663
44 0.13061 0.44224 1.61716 -0.10858 0.00000 0.01597
67 -0.35632 0.21226 -0.27456 -0.13492 0.00000 0.17297
80 0.17912 0.12547 -0.17532 -0.08539 0.00000 0.18494
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02970 1.26800 0.02970 -0.44701 0.00000 0.39051

Condition  LC52=1.2DL+WL0+1.6LLa2
40 -0.02239 -0.00017 -0.06394 0.00000 0.00000 0.00000
43 -0.03204 0.51759 -1.23528 -0.13267 0.00000 -0.01006
44 -0.10340 0.49201 1.67043 -0.12766 0.00000 -0.00975
67 0.25045 0.19101 -0.24136 -0.11086 0.00000 -0.10667
80 -0.09262 0.06756 -0.07985 -0.06401 0.00000 -0.10930
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.26800 0.05000 -0.43521 0.00000 -0.23578
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Condition  LC53=1.2DL+WL30+1.6LLa2
40 -0.03291 -0.00023 -0.09409 0.00000 0.00000 0.00000
43 -0.02891 0.51860 -1.23691 -0.13267 0.00000 -0.00934
44 -0.09609 0.49256 1.67757 -0.12756 0.00000 -0.00905
67 0.25406 0.18778 -0.23709 -0.11026 0.00000 -0.09855
80 -0.06645 0.06929 -0.07977 -0.06741 0.00000 -0.10038
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02970 1.26800 0.02970 -0.43789 0.00000 -0.21731

Condition  LC54=1.2DL+WL60+1.6LLa2
40 -0.02363 -0.00017 -0.06749 0.00000 0.00000 0.00000
43 -0.03059 0.51135 -1.22001 -0.13097 0.00000 -0.00962
44 -0.09904 0.48578 1.65343 -0.12595 0.00000 -0.00932
67 0.25187 0.19501 -0.25066 -0.10805 0.00000 -0.10154
80 -0.07669 0.07603 -0.09335 -0.06374 0.00000 -0.10441
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02192 1.26800 0.02192 -0.42871 0.00000 -0.22489

Condition  LC55=1.2DL+WL90+1.6LLa2
40 -0.01686 -0.00013 -0.04815 0.00000 0.00000 0.00000
43 -0.03118 0.50251 -1.19902 -0.12878 0.00000 -0.00964
44 -0.09926 0.47733 1.62388 -0.12382 0.00000 -0.00934
67 0.25116 0.20262 -0.26550 -0.10523 0.00000 -0.10156
80 -0.07686 0.08567 -0.11120 -0.06046 0.00000 -0.10520
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02700 1.26800 0.00000 -0.41830 0.00000 -0.22574

Condition  LC56=1.2DL+WL120+1.6LLa2
40 -0.00352 -0.00003 -0.01003 0.00000 0.00000 0.00000
43 -0.03324 0.49009 -1.17016 -0.12582 0.00000 -0.00998
44 -0.10268 0.46566 1.58103 -0.12099 0.00000 -0.00966
67 0.24907 0.21423 -0.28739 -0.10157 0.00000 -0.10495
80 -0.08772 0.09806 -0.13537 -0.05473 0.00000 -0.11001
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02192 1.26800 -0.02192 -0.40311 0.00000 -0.23460

Condition  LC57=1.2DL+WL150+1.6LLa2
40 -0.00430 -0.00003 -0.01226 0.00000 0.00000 0.00000
43 -0.03275 0.48823 -1.16512 -0.12531 0.00000 -0.00984
44 -0.10130 0.46381 1.57724 -0.12048 0.00000 -0.00953
67 0.25010 0.21538 -0.29021 -0.10063 0.00000 -0.10325
80 -0.08206 0.10062 -0.13934 -0.05480 0.00000 -0.10842
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02970 1.26800 -0.02970 -0.40121 0.00000 -0.23104

Condition  LC58=1.2DL-WL0+1.6LLa2
40 0.02372 0.00022 0.06745 0.00000 0.00000 0.00000
43 -0.03803 0.46849 -1.12093 -0.12076 0.00000 -0.01086
44 -0.11194 0.44553 1.50661 -0.11622 0.00000 -0.01052
67 0.24401 0.23547 -0.32710 -0.09518 0.00000 -0.11419
80 -0.11776 0.11829 -0.17603 -0.04385 0.00000 -0.12223
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.26800 -0.05000 -0.37601 0.00000 -0.25780
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Condition  LC59=1.2DL-WL30+1.6LLa2
40 0.03438 0.00034 0.09761 0.00000 0.00000 0.00000
43 -0.04108 0.46745 -1.11921 -0.12076 0.00000 -0.01159
44 -0.11938 0.44495 1.49938 -0.11632 0.00000 -0.01122
67 0.24036 0.23870 -0.33138 -0.09576 0.00000 -0.12232
80 -0.14398 0.11656 -0.17610 -0.04041 0.00000 -0.13117
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02970 1.26800 -0.02970 -0.37325 0.00000 -0.27629

Condition  LC60=1.2DL-WL60+1.6LLa2
40 0.02502 0.00024 0.07109 0.00000 0.00000 0.00000
43 -0.03948 0.47470 -1.13612 -0.12246 0.00000 -0.01130
44 -0.11632 0.45174 1.52350 -0.11793 0.00000 -0.01095
67 0.24259 0.23149 -0.31783 -0.09798 0.00000 -0.11934
80 -0.13373 0.10984 -0.16256 -0.04409 0.00000 -0.12715
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02192 1.26800 -0.02192 -0.38246 0.00000 -0.26874

Condition  LC61=1.2DL-WL90+1.6LLa2
40 0.01824 0.00017 0.05185 0.00000 0.00000 0.00000
43 -0.03895 0.48353 -1.15708 -0.12465 0.00000 -0.01129
44 -0.11606 0.46018 1.55301 -0.12005 0.00000 -0.01093
67 0.24333 0.22391 -0.30303 -0.10080 0.00000 -0.11934
80 -0.13356 0.10021 -0.14474 -0.04736 0.00000 -0.12638
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02700 1.26800 0.00000 -0.39286 0.00000 -0.26793

Condition  LC62=1.2DL-WL120+1.6LLa2
40 0.00484 0.00004 0.01377 0.00000 0.00000 0.00000
43 -0.03694 0.49596 -1.18597 -0.12762 0.00000 -0.01096
44 -0.11257 0.47186 1.59586 -0.12288 0.00000 -0.01061
67 0.24544 0.21231 -0.28116 -0.10447 0.00000 -0.11595
80 -0.12269 0.08783 -0.12058 -0.05310 0.00000 -0.12156
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02192 1.26800 0.02192 -0.40807 0.00000 -0.25907

Condition  LC63=1.2DL-WL150+1.6LLa2
40 0.00563 0.00005 0.01602 0.00000 0.00000 0.00000
43 -0.03744 0.49781 -1.19100 -0.12813 0.00000 -0.01110
44 -0.11395 0.47371 1.59964 -0.12340 0.00000 -0.01074
67 0.24442 0.21117 -0.27835 -0.10541 0.00000 -0.11765
80 -0.12835 0.08526 -0.11662 -0.05303 0.00000 -0.12316
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02970 1.26800 0.02970 -0.40996 0.00000 -0.26265

Condition  LC64=1.2DL+WL0+1.6LLa3
40 -0.01893 -0.00059 -0.05267 0.00000 0.00000 0.00000
43 -0.07482 0.47641 -1.04555 -0.12908 0.00000 -0.03525
44 -0.32537 0.46801 1.56470 -0.12787 0.00000 -0.03399
67 0.79372 0.25142 -0.31249 -0.13554 0.00000 -0.36895
80 -0.37460 0.07274 -0.10399 -0.05919 0.00000 -0.38725
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.26800 0.05000 -0.45168 0.00000 -0.82543
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Condition  LC65=1.2DL+WL30+1.6LLa3
40 -0.02990 -0.00091 -0.08331 0.00000 0.00000 0.00000
43 -0.07176 0.47762 -1.04775 -0.12912 0.00000 -0.03450
44 -0.31768 0.46874 1.57249 -0.12780 0.00000 -0.03327
67 0.79723 0.24784 -0.30786 -0.13482 0.00000 -0.36062
80 -0.34819 0.07472 -0.10386 -0.06302 0.00000 -0.37810
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02970 1.26800 0.02970 -0.45476 0.00000 -0.80649

Condition  LC66=1.2DL+WL60+1.6LLa3
40 -0.02047 -0.00063 -0.05697 0.00000 0.00000 0.00000
43 -0.07317 0.47033 -1.03075 -0.12741 0.00000 -0.03478
44 -0.32097 0.46193 1.54834 -0.12618 0.00000 -0.03354
67 0.79499 0.25503 -0.32136 -0.13268 0.00000 -0.36362
80 -0.35846 0.08134 -0.11734 -0.05924 0.00000 -0.38217
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02192 1.26800 0.02192 -0.44551 0.00000 -0.81412

Condition  LC67=1.2DL+WL90+1.6LLa3
40 -0.01376 -0.00042 -0.03827 0.00000 0.00000 0.00000
43 -0.07342 0.46153 -1.00991 -0.12523 0.00000 -0.03478
44 -0.32145 0.45353 1.51911 -0.12406 0.00000 -0.03355
67 0.79416 0.26242 -0.33592 -0.12989 0.00000 -0.36354
80 -0.35853 0.09094 -0.13502 -0.05604 0.00000 -0.38288
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02700 1.26800 0.00000 -0.43522 0.00000 -0.81476

Condition  LC68=1.2DL+WL120+1.6LLa3
40 -0.00030 -0.00001 -0.00084 0.00000 0.00000 0.00000
43 -0.07500 0.44910 -0.98104 -0.12225 0.00000 -0.03510
44 -0.32537 0.44188 1.47647 -0.12122 0.00000 -0.03386
67 0.79192 0.27386 -0.35755 -0.12632 0.00000 -0.36686
80 -0.36932 0.10316 -0.15896 -0.05025 0.00000 -0.38766
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02192 1.26800 -0.02192 -0.42004 0.00000 -0.82348

Condition  LC69=1.2DL+WL150+1.6LLa3
40 -0.00118 -0.00004 -0.00328 0.00000 0.00000 0.00000
43 -0.07445 0.44729 -0.97614 -0.12175 0.00000 -0.03495
44 -0.32395 0.44006 1.47285 -0.12072 0.00000 -0.03372
67 0.79289 0.27490 -0.36023 -0.12536 0.00000 -0.36510
80 -0.36361 0.10578 -0.16290 -0.05042 0.00000 -0.38601
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02970 1.26800 -0.02970 -0.41825 0.00000 -0.81978

Condition  LC70=1.2DL-WL0+1.6LLa3
40 0.02733 0.00088 0.07573 0.00000 0.00000 0.00000
43 -0.07895 0.42741 -0.93154 -0.11716 0.00000 -0.03596
44 -0.33564 0.42169 1.40208 -0.11642 0.00000 -0.03471
67 0.78665 0.29500 -0.39700 -0.12013 0.00000 -0.37609
80 -0.39939 0.12302 -0.19928 -0.03906 0.00000 -0.39994
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.26800 -0.05000 -0.39278 0.00000 -0.84671
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Condition  LC71=1.2DL-WL30+1.6LLa3
40 0.03845 0.00127 0.10638 0.00000 0.00000 0.00000
43 -0.08193 0.42617 -0.92925 -0.11711 0.00000 -0.03671
44 -0.34347 0.42094 1.39422 -0.11648 0.00000 -0.03543
67 0.78310 0.29858 -0.40164 -0.12084 0.00000 -0.38442
80 -0.42585 0.12104 -0.19941 -0.03519 0.00000 -0.40911
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02970 1.26800 -0.02970 -0.38963 0.00000 -0.86567

Condition  LC72=1.2DL-WL60+1.6LLa3
40 0.02893 0.00095 0.08012 0.00000 0.00000 0.00000
43 -0.08061 0.43346 -0.94627 -0.11882 0.00000 -0.03643
44 -0.34007 0.42775 1.41835 -0.11810 0.00000 -0.03516
67 0.78539 0.29141 -0.38816 -0.12299 0.00000 -0.38143
80 -0.41556 0.11444 -0.18595 -0.03899 0.00000 -0.40505
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02192 1.26800 -0.02192 -0.39891 0.00000 -0.85806

Condition  LC73=1.2DL-WL90+1.6LLa3
40 0.02221 0.00073 0.06152 0.00000 0.00000 0.00000
43 -0.08041 0.44224 -0.96708 -0.12101 0.00000 -0.03643
44 -0.33954 0.43614 1.44752 -0.12022 0.00000 -0.03515
67 0.78624 0.28404 -0.37365 -0.12578 0.00000 -0.38153
80 -0.41550 0.10485 -0.16831 -0.04217 0.00000 -0.40436
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02700 1.26800 0.00000 -0.40919 0.00000 -0.85747

Condition  LC74=1.2DL-WL120+1.6LLa3
40 0.00870 0.00028 0.02412 0.00000 0.00000 0.00000
43 -0.07888 0.45467 -0.99597 -0.12399 0.00000 -0.03612
44 -0.33556 0.44780 1.49017 -0.12306 0.00000 -0.03484
67 0.78851 0.27261 -0.35203 -0.12936 0.00000 -0.37821
80 -0.40469 0.09263 -0.14438 -0.04798 0.00000 -0.39958
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02192 1.26800 0.02192 -0.42438 0.00000 -0.84875

Condition  LC75=1.2DL-WL150+1.6LLa3
40 0.00959 0.00031 0.02659 0.00000 0.00000 0.00000
43 -0.07944 0.45648 -1.00086 -0.12449 0.00000 -0.03627
44 -0.33698 0.44961 1.49377 -0.12356 0.00000 -0.03498
67 0.78754 0.27158 -0.34935 -0.13031 0.00000 -0.37998
80 -0.41041 0.09001 -0.14045 -0.04780 0.00000 -0.40124
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02970 1.26800 0.02970 -0.42616 0.00000 -0.85247
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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+Wo
LC2=1.2DL+W30
LC3=1.2DL+W60
LC4=1.2DL+W90
LC5=1.2DL+W120
LC6=1.2DL+W150
LC7=1.2DL-Wo
LC8=1.2DL-W30
LC9=1.2DL-W60
LC10=1.2DL-W90
LC11=1.2DL-W120
LC12=1.2DL-W150
LC13=0.9DL+Wo
LC14=0.9DL+W30
LC15=0.9DL+W60
LC16=0.9DL+W90
LC17=0.9DL+W120
LC18=0.9DL+W150
LC19=0.9DL-Wo
LC20=0.9DL-W30
LC21=0.9DL-W60
LC22=0.9DL-W90
LC23=0.9DL-W120
LC24=0.9DL-W150
LC25=1.2DL+Di+WI0
LC26=1.2DL+Di+WI30
LC27=1.2DL+Di+WI60
LC28=1.2DL+Di+WI90
LC29=1.2DL+Di+WI120
LC30=1.2DL+Di+WI150
LC31=1.2DL+Di-WI0
LC32=1.2DL+Di-WI30
LC33=1.2DL+Di-WI60
LC34=1.2DL+Di-WI90
LC35=1.2DL+Di-WI120
LC36=1.2DL+Di-WI150
LC37=1.2DL+1.6LL1
LC38=1.2DL+1.6LL2
LC39=1.2DL+1.6LL3
LC40=1.2DL+WL0+1.6LLa1
LC41=1.2DL+WL30+1.6LLa1
LC42=1.2DL+WL60+1.6LLa1
LC43=1.2DL+WL90+1.6LLa1
LC44=1.2DL+WL120+1.6LLa1
LC45=1.2DL+WL150+1.6LLa1
LC46=1.2DL-WL0+1.6LLa1
LC47=1.2DL-WL30+1.6LLa1
LC48=1.2DL-WL60+1.6LLa1
LC49=1.2DL-WL90+1.6LLa1
LC50=1.2DL-WL120+1.6LLa1
LC51=1.2DL-WL150+1.6LLa1
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LC52=1.2DL+WL0+1.6LLa2
LC53=1.2DL+WL30+1.6LLa2
LC54=1.2DL+WL60+1.6LLa2
LC55=1.2DL+WL90+1.6LLa2
LC56=1.2DL+WL120+1.6LLa2
LC57=1.2DL+WL150+1.6LLa2
LC58=1.2DL-WL0+1.6LLa2
LC59=1.2DL-WL30+1.6LLa2
LC60=1.2DL-WL60+1.6LLa2
LC61=1.2DL-WL90+1.6LLa2
LC62=1.2DL-WL120+1.6LLa2
LC63=1.2DL-WL150+1.6LLa2
LC64=1.2DL+WL0+1.6LLa3
LC65=1.2DL+WL30+1.6LLa3
LC66=1.2DL+WL60+1.6LLa3
LC67=1.2DL+WL90+1.6LLa3
LC68=1.2DL+WL120+1.6LLa3
LC69=1.2DL+WL150+1.6LLa3
LC70=1.2DL-WL0+1.6LLa3
LC71=1.2DL-WL30+1.6LLa3
LC72=1.2DL-WL60+1.6LLa3
LC73=1.2DL-WL90+1.6LLa3
LC74=1.2DL-WL120+1.6LLa3
LC75=1.2DL-WL150+1.6LLa3

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

[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40 Max 0.712 LC9 0.030 LC9 1.933 LC21 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.629 LC3 -0.001 LC65 -2.008 LC15 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
43 Max 0.169 LC15 0.771 LC26 0.066 LC10 0.04696 LC19 0.00000 LC1 0.02169 LC15

Min -0.158 LC9 -0.173 LC21 -1.675 LC26 -0.19768 LC26 0.00000 LC1 -0.03671 LC71
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
44 Max 0.234 LC16 0.734 LC26 2.425 LC26 0.04452 LC19 0.00000 LC1 0.01967 LC15

Min -0.483 LC9 -0.140 LC19 -0.934 LC21 -0.19128 LC26 0.00000 LC1 -0.03543 LC71
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
67 Max 0.797 LC65 0.455 LC32 0.778 LC15 0.24507 LC19 0.00000 LC1 0.21238 LC15

Min -0.360 LC47 -0.415 LC15 -0.772 LC9 -0.24187 LC25 0.00000 LC1 -0.38442 LC71
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
80 Max 0.918 LC15 0.388 LC7 0.918 LC13 0.31891 LC21 0.00000 LC1 0.27802 LC15

Min -1.106 LC9 -0.457 LC13 -0.819 LC7 -0.27716 LC3 0.00000 LC1 -0.45525 LC9
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Date:                     3/1/2023
Project Name:   WEST HARTFORD BISHOPS CORNER

Project No.:        CT1195       

Designed By:      CL          Checked By:  MSC       

CHECK CONNECTION CAPACITY (Worst Case) → EXISTING STANDOFF CONNECTION

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

Bolt Type = A325 3/8" Threaded Rod

Allowable Tensile Load =
FTall = 4970 lbs.

Allowable Shear Load =
FVall= 2982 lbs.

TENSILE FORCES

Reaction F = 734 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in X direction: 483 lbs. (See Bentley Output)
Reactions in Z direction: 2425 lbs. (See Bentley Output)

Resultant: 2473 lbs.

No. of Supports = 1
No. of Bolts / Support = 2

Tension Design Load /Bolts =

ft= 367.00 lbs. < 4970 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 1236.32 lbs. < 2982 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.074 + 0.415 = 0.488 < 1.0 Therefore, OK !



Date:                     3/1/2023
Project Name:   WEST HARTFORD BISHOPS CORNER

Project No.:        CT1195       

Designed By:      CL          Checked By:  MSC       

CHECK CONNECTION CAPACITY (Worst Case) → PROPOSED LIFT KIT CONNECTION

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

Bolt Type = A36 1/2" Threaded Rod

Allowable Tensile Load =
FTall = 4271 lbs.

Allowable Shear Load =
FVall= 2562 lbs.

TENSILE FORCES

Reaction F = 918 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in X direction: 1106 lbs. (See Bentley Output)
Reactions in Y direction: 457 lbs. (See Bentley Output)

Resultant: 1197 lbs.

No. of Supports = 1
No. of Bolts / Support = 4

Tension Design Load /Bolts =

ft= 229.50 lbs. < 4271 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 299.17 lbs. < 2562 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.054 + 0.117 = 0.170 < 1.0 Therefore, OK !



Location 2523 ALBANY AVENUE Mblu E4/ 0031/ 2523/ /

Parcel ID 0031 1 2523 0001 Owner BISHOPS CORNER SC LLC

Assessment $21,065,100 Appraisal $30,093,000

Vision Id # 267 Building Count 2

Owner BISHOPS CORNER SC LLC
Co-Owner BISHOPS CORNER SC TIC 1 LLC ET AL
Address 151 BODMAN PLACE

SUITE 201
RED BANK, NJ 07701

Sale Price $37,240,000
Book & Page 5281/414

Sale Date 12/01/2022
Instrument 25

Year Built: 1954
Living Area: 132,471

 

2523 ALBANY AVENUE

Current Value

Appraisal

Valuation Year Improvements Land Total

2022 $25,012,700 $5,080,300 $30,093,000

Assessment

Valuation Year Improvements Land Total

2022 $17,508,890 $3,556,210 $21,065,100

Owner of Record

Ownership History

Ownership History

Owner Sale Price Book & Page Instrument Sale Date

BISHOPS CORNER SC LLC $37,240,000 5281/414 25 12/01/2022

BISHOP'S CORNER (E+A) LLC $24,947,021 3948/0030 Q 06/01/2006

SUMMIT GREEN LLC $11,200,000 3575/0056 03 08/06/2004

BISHOPS CORNER WEST LLC $0 2516/0153 U 12/21/1999

BISHOPS CORNER ASSOCIATES LTD PARTNERSH $1 1470/0317 U 12/22/1989

Building Information

Building 1 : Section 1



Replacement Cost: $36,243,706
Building Percent Good: 67
Replacement Cost
Less Depreciation: $24,283,300

Building Attributes

Field Description

Style: Multi Use Office

Model Comm/Ind

Grade B 1.20

Stories: 3

Occupancy  

Exterior Wall 1 Brick

Exterior Wall 2 Stucco

Roof Structure Flat

Roof Cover Comp - Roll

Interior Wall 1 Typical

Interior Wall 2  

Floor Type Concrete Slab

Floor Cover None

Heating Fuel Typical

Heating Type Complete HVAC

AC Type Complete HVAC

As Built Use  

Bldg Use Commercial

Num of Bedrooms  

Total Baths  

Type  

Wet Sprinkler 100

Dry Sprinkler  

1st Floor Use:  

Class Class B

Frame Type Masonry

Plumbing AVERAGE

Ceiling Not Applicable

Group1 OFF

Wall Height 10.00

Adjustment  

Legend

Building Photo

(https://images.vgsi.com/photos/WestHartfordCTPhotos//\00\02\21\66.jpg)

Building Layout

(https://images.vgsi.com/photos/WestHartfordCTPhotos//Sketches/267_267

Building Sub-Areas (sq ft)

Code Description
Gross
Area

Living
Area

RSC REGIONAL SHOP CENTER 62,835 62,835

OFH HIGH RISE OFFICE BLDG 55,887 55,887

RST RESTAURANT 8,513 8,513

BNK BRNCH BNK W DRV IN 5,236 5,236

CBM BSMT COMM - NV 41,492 0

COM COMMERCIAL - NV 106,427 0

MUS MULTI USE STORAGE 7,020 0

  287,410 132,471

Year Built: 1954
Living Area: 130
Replacement Cost: $45,946
Building Percent Good: 57

Building 2 : Section 1

https://images.vgsi.com/photos/WestHartfordCTPhotos///00/02/21/66.jpg
https://images.vgsi.com/photos/WestHartfordCTPhotos//Sketches/267_267.jpg


Replacement Cost
Less Depreciation: $26,200

Building Attributes : Bldg 2 of 2

Field Description

Style: Multi Use Retail

Model Comm/Ind

Grade B 1.00

Stories: 3

Occupancy  

Exterior Wall 1 Concrete Block

Exterior Wall 2 Brick Veneer

Roof Structure Flat

Roof Cover Built Up

Interior Wall 1 Typical

Interior Wall 2  

Floor Type Wood

Floor Cover Tile

Heating Fuel Typical

Heating Type Hot Water

AC Type Complete HVAC

As Built Use MLTR

Bldg Use Commercial

Num of Bedrooms  

Total Baths  

Type  

Wet Sprinkler 100

Dry Sprinkler  

1st Floor Use:  

Class Class B

Frame Type Rigid Steel

Plumbing AVERAGE

Ceiling Acoustic Tile

Group1 COM

Wall Height 12.00

Adjustment  

Legend

Building Photo

(https://images.vgsi.com/photos/WestHartfordCTPhotos//\00\02\21\67.jpg)

Building Layout

(https://images.vgsi.com/photos/WestHartfordCTPhotos//Sketches/267_300

Building Sub-Areas (sq ft)

Code Description
Gross
Area

Living
Area

BNK BRNCH BNK W DRV IN 130 130

COM COMMERCIAL - NV 130 0

  260 130

Legend

Extra Features

Extra Features

No Data for Extra Features

https://images.vgsi.com/photos/WestHartfordCTPhotos///00/02/21/67.jpg
https://images.vgsi.com/photos/WestHartfordCTPhotos//Sketches/267_30007.jpg


Land Use

Use Code 201
Description Commercial  
Zone BS
Neighborhood
Alt Land Appr No
Category

Land Line Valuation

Size (Acres) 6.34
Frontage
Depth
Assessed Value $3,556,210
Appraised Value $5,080,300

Legend

(c) 2023 Vision Government Solutions, Inc. All rights reserved.

Land

Outbuildings

Outbuildings

Code Description Sub Code Sub Description Size Value Bldg #

CLP4 Paving, Asphalt   150000.00 SF $701,300 1

CCP6 Canopy-roof & slab   65.00 SF $1,900 1

Valuation History

Appraisal

Valuation Year Improvements Land Total

2022 $25,012,700 $5,080,300 $30,093,000

2021 $25,012,700 $5,080,300 $30,093,000

2020 $21,582,300 $4,417,700 $26,000,000

Assessment

Valuation Year Improvements Land Total

2022 $17,508,890 $3,556,210 $21,065,100

2021 $17,508,890 $3,556,210 $21,065,100

2020 $15,107,610 $3,092,390 $18,200,000



Town of West Hartford, CT March 28, 2023

2523 Albany Ave Tax Map

Property Information

Property ID 0031 1 2523 0001
Location 2523 ALBANY AVENUE
Owner BISHOPS CORNER SC LLC

MAP FOR REFERENCE ONLY
NOT A LEGAL DOCUMENT

Town of West Hartford, CT makes no claims and no
warranties, expressed or implied, concerning the validity or
accuracy of the GIS data presented on this map.

Geometry updated 12/23/2021
Data updated Daily

Print map scale is approximate.
Critical layout or measurement
activities should not be done using
this resource.

1" = 247.5282042445226 ft



Chris Yancich
Highlight











February 15, 2023 
 
 
AT&T Site ID: CT1195  
Vertical Bridge Site ID: US-CT-5020 
 
Site Address:  345 North Main Street, West Hartford, CT 
 
RE: Application for Permitting in the Town of West Hartford, County of Hartford CT. 
 
 
To Whom It May Concern: 
 
This letter authorizes SAI Group, its employees, or agents, to file for all necessary administrative 
approvals and building permits (local, state and federal) for the purposes of upgrading, 
installing, operating and maintaining a telecommunications facility at the site/property 
referenced above on behalf of AT&T. This letter shall not authorize SAI Group, its employees, or 
agents, to file, seek or otherwise pursue any zoning changes. 
 
Subject to the foregoing limitation, all fees or charges associated with any applications or 
permits, and any conditions placed on the Applicant shall be the responsibility of AT&T, its 
subsidiaries and/or agents.   
 
Signature:________________________________________ 
 
Print Name: Kurt Padavano – Authorized Signatory 
 
By: FNRP Realty Advisors LLC, a Delaware limited liabliity company and appointed Asset 
Manager of BISHOPS CORNER SC LLC, BISHOPS CORNER SC TIC 1 LLC, BISHOPS CORNER SC TIC 2 
LLC, BISHOPS CORNER SC TIC 3 LLC, BISHOPS CORNER SC TIC 4 LLC, BISHOPS CORNER SC TIC 6 
LLC AND BISHOPS CORNER SC TIC 7 LLC, each a Delaware limited liability company as tenants-
in-common 
 
Phone No.: __________________________________________ 
 
Date: ___________________________________________  
 

DocuSign Envelope ID: 8D3189CF-D37C-4FA9-A867-A8BAF15803FD

800-605-4966

2/15/2023
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4/11/23, 1:07 PM USPS.com® - USPS Tracking® Results

https://tools.usps.com/go/TrackConfirmAction?tRef=fullpage&tLc=2&text28777=&tLabels=9405503699300521152102%2C&tABt=true# 1/2

USPS Tracking FAQs ®

Tracking Number:

9405503699300521152102
Copy Add to Informed Delivery (https://informeddelivery.usps.com/)

Expected Delivery by

THURSDAY

13 
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2023
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9:00pm

USPS is now in possession of your item as of 12:23 pm on April 11, 2023 in MERIDEN, CT 06450.

Get More Out of USPS Tracking:

USPS Tracking Plus

 

®
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Out for Delivery

Preparing for Delivery

In Transit

Pre-Shipment Info Sent to USPS, USPS Awaiting Item

April 11, 2023

Accepted
USPS in possession of item

MERIDEN, CT 06450 
April 11, 2023, 12:23 pm

Remove 

Feedback
Property Owner Copy

https://informeddelivery.usps.com/
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