
 

STATE OF CONNECTICUT 
CONNECTICUT SITING COUNCIL  

Ten Franklin Square, New Britain, CT  06051 
Phone: (860) 827-2935  Fax: (860) 827-2950 

E-Mail: siting.council@ct.gov 
Web Site: portal.ct.gov/csc 

 
VIA ELECTRONIC MAIL 
 
January 12, 2024 
 
Catherine Ware 
SBA Communications Corporation 
134 Flanders Road, Suite 125 
Westborough, MA 01581 
CWare@sbasite.com 
 
RE: TS-DISH-013-231220 - Dish Wireless, LLC request for an order to approve tower sharing at an 

existing telecommunications facility located at 141 Gifford Lane, Bozrah, 
Connecticut.  Acknowledgement of Complete Request. 

 
Dear Catherine Ware: 
 
The Connecticut Siting Council (Council) is in receipt of your correspondence of January 10, 2024 
submitted in response to the Council’s December 22, 2023 notification of an incomplete request for tower 
sharing with regard to the above-referenced matter.  
 
The submission renders the request for tower sharing complete and the Council will process the request in 
accordance with the Federal Communications Commission 60-day timeframe. 
 
Thank you for your attention and cooperation. 
 
 
Sincerely, 

 
Melanie Bachman 
Executive Director 
 
 
MAB/ANM/laf 

mailto:siting.council@ct.gov
mailto:CWare@sbasite.com


December 13, 2023 - revised 1/02/2024

Melanie Bachman Connecticut Siting Council 

Ten Franklin Square 

New Britain, CT 06051 

RE:  Tower Share Application 

131 Gifford Lane Bozrah, CT 06334    
Latitude: Lat.:  41.552517
Longitude: -72.150708
Site#: SBA_CT01105-S _BOBOS01169A_DISH

Dear Ms. Bachman: 

This letter and attachments are submitted on behalf of Dish Wireless LLC. Dish Wireless LLC plans to install 
antennas and related equipment to the tower site located at 131 Gifford Lane, Bozrah, CT.

Dish Wireless LLC proposes to install three (3)600/1900/2100 MHz antennas and six (6) RRUs, at the 150-foot level of 
the existing  196-foot self support tower, one (1) Fiber cables will also be installed. Dish Wireless LLC
equipment cabinets will be placed within 7’ x 5’ lease area. Included are plans by TEP Northeast 
dated September 25, 2023 Exhibit 10. Also included is a structural analysis prepared by SBA 
engineering, dated August 31, 2023, confirming that the existing tower is structurally capable of 
supporting the proposed equipment, attached as Exhibit 8. Also included is a mount analysis prepared 
by TEP Northeast dated September 15, 2023 confirming that the mount is structurally capable of supporting 
the proposed equipment, attached as Exhibit 9. This facility was approved by the CT Siting Council on 
February 11, 1999. Please see attached Exhibit 6.

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies 16-50aa, of Dish 
Wireless LLC intent to share a telecommunications facility pursuant to R.C.S.A. 16-50j-88. In accordance with 
R.C.S.A., a copy of this letter is being sent to Mr. Glenn Pianka - First Selectman and to Mr. Doug Colter
Building Official. (Separate notice is not being sent to SBA, as SBA is the tower owner making this
submission).

The planned modifications of the facility fall squarely within those activities explicitly provided for in R.C.S.A. 

16-50j-89.

1. The proposed modification will not result in an increase in the height of the existing structure. The top of
the existing tower is 196-feet and the Dish Wireless LLC antennas will be located at a center line height of 150-feet.

2. The proposed modifications will not result in the increase of the site boundary as depicted on the

attached site plan.

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



A. Technical Feasibility. The existing self support tower has been deemed structurally capable of

supporting Dish Wireless LLC proposed loading. The structural analysis is included as Exhibit 8.

B. Legal Feasibility. As referenced above, C.G.S. 16-50aa has been authorized to issue orders approving the

shared use of an existing tower such as this support tower in Bozrah. Under the authority granted to the Council,

an order of the Council approving the requested shared use would permit Dish Wireless LLC to obtain a building

permit for the proposed installation.

C. Environmental Feasibility. The proposed shared use of this facility would have a minimal environmental

impact. The installation of Dish Wireless LLC equipment at the 150-foot level of the existing 196-foot tower

would have an insignificant visual impact on the area around the tower. Dish Wireless LLC ground equipment

would be installed within the existing facility compound. Dish Wireless LLC shared use would therefore not

cause any significant alteration in the physical or environmental characteristics of the existing site. Additionally, as

evidenced by Exhibit 7, the proposed antennas would not increase radio frequency emissions to a level at or

above the Federal Communications Commission safety standard.

D. Economic Feasibility. Dish Wireless LLC will be entering into an agreement with the owner of this facility to

mutually agreeable terms. As previously mentioned, the Letter of Authorization has been provided by the owner to

assist Dish Wireless LLC with this tower sharing application.

E. Public Safety Concerns. As discussed above, the tower is structurally capable of supporting Dish Wireless LLC

proposed loading.

Dish Wireless LLC is not aware of any public safety concerns relative to the proposed sharing of the existing self 
support tower. Dish Wireless LLC intentions of providing new and improved wireless service through the shared use 

of this facility is expected to enhance the safety and welfare of local residents and individuals traveling through 

Bozrah.

Sincerely, 

Catherine Ware
Site Development Specialist 
SBA Communications Corporation 
134 Flanders Road, Suite 125 
Westborough, MA 01581 

that exceed local and state criteria. The incremental effect of the proposed changes will be negligent.

4. The operation of the proposed antennas will not increase radio frequency emissions at the facility to a

level at or above the Federal Communications Commission safety standard. As indicated in the attached power

density calculations, the combined site operations will result in a total power density of 9.89% as evidenced by

Exhibit 7.

Connecticut General Statutes 16-50aa indicates that the Council must approve the shared use of a 

telecommunications facility provided it finds the shared use is technically, legally, environmentally, and 

economically feasible and meets public safety concerns. As demonstrated in this letter, Dish Wireless LLC 

respectfully indicates that the shared use of this facility satisfies these criteria. 



Exhibit 1 Copy of Check X 

Exhibit 2 letter of intent x 

Exhibit 3 FedEx labels  recipient notifications x 

Exhibit 4 Property Card x 

Exhibit 5 Property Map X
Exhibit 6 Zoning Approval February 11, 1999 
Exhibit 7 EME Report
Exhibit 8 Structural Analysis SBA - 8/31/2023

Exhibit 9 Mount Analysis TEP Northeast 9/15/2023

917.868.8365 + T
CWare@sbasite.com
Attachments: 

cc: 

Mr. Glenn Pianka, First Selectman 
Bozrah Town Hall  1 River Road Bozrah, CT 06334
(860)889-2689

Mr. Doug Colter, Building Official Bozrah
Town Hall  1 River Road Bozrah, CT 06334
(860)889-2689

EXHIBIT LIST 

FOX Hill Telecom -12/04/2023

Exhibit 10 Construction Drawings TEP - 9/25/2023



EXHIBIT 1 
        Copy of check



From:
To:
Subject: [External] CSC zoning filing fee
Date: Thursday, December 7, 2023 2:22:37 PM



EXHIBIT 2 
Letter of Intent



December 11, 2023 

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

RE: Notice of Intent to Allow Shared Use of the Existing SBA Telecommunications Site 
Location: 131 Gifford Lane, Bozrah, CT 
Dish Wireless Site No: BOBOS01169A 
SBA Site No: CT01105-S 

Dear Ms. Bachman: 

Please let the following serve as Evidence of Intent to allow Dish’s shared use of the existing SBA 
telecommunications site at 131 Gifford Lane, Bozrah, CT. 

SBA Properties, LLC (“Owner”) and Dish Wireless (“Tenant”) are entering into a Site Lease Agreement.  
Tenant will be provided ground space within the existing site compound for its base station equipment 
and space at the height of 150’ for antennas and associated equipment.  

Thank you, 

Catherine Ware 

Catherine Ware 
Site Development Specialist  
SBA COMMUNICATIONS CORPORATION 
134 Flanders Road, Suite 125 
Westboro, MA 01581 

(917)868-8365 + C 
CWare@sbasite.com 

mailto:CWare@sbasite.com
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Fedex Labels
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TRK#

SHIP DATE: 18DEC23
ACTW

GT: 2.00 LB

REF: 10-56-92009-6089
INV: 
PO: 

DEPT: 

0201

ORIGIN ID:ZRPA 
(917) 868-8365

CATHERINE W
ARE

SBA COMMUNICATIONS CORPORATION
101 INTERCHANGE PALZA

CRANBURY, NJ 08512
UNITED STATES US

CAD: 255382542/INET4535

TO
MR. DOUG COLTER
TOWN OF BOZRAH BUILDING OFFICIAL
BOZRAH TOWN HALL
1 RIVER ROAD
BOZRAH CT 06334

(860) 889-2689

BILL SENDER

583J4/2BE4/9AE3

7745 0418 7406
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TRK#

SHIP DATE: 18DEC23
ACTW

GT: 2.00 LB

REF: 10-56-92009-6089
INV: 
PO: 

DEPT: 

0201

ORIGIN ID:ZRPA 
(917) 868-8365

CATHERINE W
ARE

SBA COMMUNICATIONS CORPORATION
101 INTERCHANGE PALZA

CRANBURY, NJ 08512
UNITED STATES US

CAD: 255382542/INET4535

TO
MR. GLENN PIANKA
TOWN OF BOZRAH - FIRST SELECTMAN
TOWN HALL - TOWN OF BOZRAH
1 RIVER ROAD
BOZRAH CT 06334

(860) 889-2689

BILL SENDER
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TRK#

SHIP DATE: 18DEC23
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GT: 2.00 LB

REF: 10-56-92009-6089
INV: 
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ORIGIN ID:ZRPA 
(917) 868-8365

CATHERINE W
ARE

SBA COMMUNICATIONS CORPORATION
101 INTERCHANGE PALZA

CRANBURY, NJ 08512
UNITED STATES US

CAD: 255382542/INET4535

TO
MS. MELANIE BACHMAN
CONNECTICUT SITING COUNCIL
10 FRANKLIN SQUARE

NEW BRITAIN CT 06051
(860) 827-2935

BILL SENDER
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EXHIBIT 4 

Property Card



All information is for assessment purposes only.  Assessments are calculated at 70% of the estimated 
October 1, 2022 market value which was the date of the last revaluation as completed by eQuality Valuation 

Services, LLC.

Information on the Property Records for the Municipality of Bozrah was last updated on 1/3/2024.

 

Parcel Information

Location: 131 GIFFORD LA Property Use: Residential Primary Use: Residential

Unique ID: 00083400 Map Block Lot: 07/119-B Acres: 1.9700

490 Acres: 0.00 Zone: R-1 Volume /
Page:

0092/0318

Developers
Map / Lot:

Census: 7131

Value Information

Appraised Value Assessed Value

Land 67,700 47,390

Buildings 265,400 185,780

Detached Outbuildings 29,800 20,860

Total 362,900 254,030



Owner's Information

Owner's Data

ORR RICHARD & DUERRLER PATTI
131 GIFFORD LANE
BOZRAH, CT 06334

Building 1

Building Use: Single Family Style: Ranch Living Area: 2,105

Stories: 1.00 Construction: Wood Frame Year Built: 1962

Total Rooms: 9 Bedrooms: 4 Full Baths: 2

data:image/png;base64,#.jpg
data:image/png;base64,#.jpg


Half Baths: 0 Fireplaces: 0 Heating: Hot Water

Fuel: Oil Cooling
Percent:

0 Basement
Area:

1,876

Basement
Finished Area:

0 Basement
Garages:

2 Roof Material: Asphalt

Siding: Vinyl Siding Units: One w/In Law

Special Features

Fireplace 1

Hard Wired Generator 1

Attached Components

Type: Year Built: Area:

Enclosed Porch 1962 369

Enclosed Porch 1962 60

Detached Outbuildings

Type: Year Built: Length: Width: Area:

Bsmt Foundation 2021 10.00 4.00 40

Patio 2000 10.00 10.00 100

Owner History - Sales

Owner Name Volume Page Sale Date Deed Type Sale Price

ORR RICHARD & DUERRLER PATTI 0092 0318 04/20/2010 $0

ORR BETTY L 0087 0788 10/24/2007 $0

ORR JOHN E + BETTY L 0078 0846 11/23/2004 $0



Owner Name Volume Page Sale Date Deed Type Sale Price

ORR JOHN E + BETTY L 0028 0660 10/23/1974 $0

Building Permits

Permit Number Permit Type Date Opened Reason

1209-21 Foundation 10/01/2021 EMERGENCY GENERATOR ON 4 X10 CONCRETE PAD- CELL

803-16 Mechanical 08/11/2016 LP GAS TANK WITH PIPING

1206-05 12/08/2005 VINYL SIDING/WINDOWS

303-04 03/06/2004 ANTENNAS/12 X 20 BLDG

902-03 09/04/2003 REPLACE CABINET/4 NEW ANTENNAE

413-02 04/20/2002 CELL TOWER

Information Published With Permission From The Assessor



EXHIBIT 5 

Property Map





     EXHIBIT 6

Zoning Approval







EXHIBIT 7 

EME Report



            
 

 
Fox Hill Telecom, Inc       Worcester    MA    01609 

 

FOX HILL TELECOM 

 
 

Radio Frequency Emissions Analysis Report 
 

 
 
 
 

Site ID: BOBOS01169A 
 

131 Gifford lane 
 Bozrah, CT  06334  

  
December 4, 2023 

 
 

Fox Hill Telecom Project Number: 231063 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of FCC 
general population 

allowable limit: 
9.89 % 

 



            
 

 
Fox Hill Telecom, Inc       Worcester    MA    01609 

 

FOX HILL TELECOM 

 

 

December 4, 2023 

Dish Wireless 
5701 South Santa Fe Drive 
Littleton, CO  80120 

 

Emissions Analysis for Site:  BOBOS01169A  

 

Fox Hill Telecom, Inc (“Fox Hill”) was directed to analyze the proposed radio installation for                          
Dish Wireless, LLC (Dish) facility located at 131 Gifford lane, Bozrah, CT, for the purpose of 
determining whether the emissions from the Proposed Dish radio and antenna installation located on this 
property are within specified federal limits.  

All information used in this report was analyzed as a percentage of current Maximum Permissible 
Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The 
FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (W/cm2). 
The number of W/cm2 calculated at each sample point is called the power density. The exposure limit 
for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging 
Services use different frequency bands each with different exposure limits, therefore it is necessary to 
report results and limits in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure 
rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure 
(MPE) limits for General Population/Uncontrolled environments as defined below. 

General population/uncontrolled exposure limits apply to situations in which the general population may 
be exposed or in which persons who are exposed as a consequence of their employment may not be made 
fully aware of the potential for exposure or cannot exercise control over their exposure.  Therefore, 
members of the general population would always be considered under this category when exposure is not 
employment related, for example, in the case of a telecommunications tower that exposes persons in a 
nearby residential area. 

Population exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter (μW/cm2). The general population exposure limit for the 600 MHz band is approximately      
400 μW/cm2. The general population exposure limit for the 1900 MHz (PCS) and 2100 MHz (AWS / 
AWS-4) bands is 1000 μW/cm2. Because each carrier will be using different frequency bands, and each 
frequency band has different exposure limits, it is necessary to report the percentage of MPE rather than 
power density.  

 



Fox Hill Telecom, Inc       Worcester    MA    01609 

FOX HILL TELECOM 

Occupational/controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure and can exercise control over their exposure.  Occupational/controlled 
exposure limits also apply where exposure is of a transient nature as a result of incidental passage through 
a location where exposure levels may be above general population/uncontrolled limits (see below), as 
long as the exposed person has been made fully aware of the potential for exposure and can exercise 
control over his or her exposure by leaving the area or by some other appropriate means. 

Additional details can be found in FCC OET 65. 
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FOX HILL TELECOM 

 

 

CALCULATIONS 

Calculations were performed for the proposed upgrades to the Dish Wireless antenna facility located at 
131 Gifford lane, Bozrah, CT, using the equipment information listed below. All calculations were 
performed per the specifications under FCC OET 65 for far field modeling calculations. 

In OET-65, plane wave power densities in the Far Field of an antenna are calculated by considering 
antenna gain and reflective waves that would contribute to exposure.  

Since the radiation pattern of an antenna has developed in the Far Field region the power gain in specific 
directions needs to be considered in exposure predictions to yield an Effective Radiated Power (ERP) in 
each specific direction from the antenna.  Also, since the vertical radiation pattern of the antenna is 
considered, the exposure calculations would most likely be reduced significantly at ground level, resulting 
in a more realistic estimate of the actual exposure levels. To determine a worst-case scenario at each point 
along the calculation radials, each point was calculated using the antenna gain value at each angle of 
incident and compared against the result using an isotropic radiator at the antenna height with the greater 
of the two used to yield the more pessimistic far field value for each point along the calculation radial.  

Additionally, to model a truly "worst case" prediction of exposure levels at or near a surface, such as at 
ground-level or on a rooftop, reflection off the surface of antenna radiation power can be assumed, 
resulting in a potential 1.6 times increase in power density in calculating far field power density values.  

With these factors Considered, the worst case Far Field prediction model utilized in this analysis is 
determined by the following equation: 

Equation 9 per FCC OET65 for Far Field Modeling 

 

 
S = Power Density (in w/cm2) 
ERP = Effective Radiated Power from antenna (watts) 
R = Distance from the antenna (meters) 
 
  
Predicted far field power density values for all carriers identified in this report were calculated 6 feet 
above the ground level and are displayed as a percentage of the applicable FCC standards. All emissions 
values for other carriers were calculated using the same Far Field model outlined above, using industry 
standard radio configurations and frequency band selection based upon available licenses in this 
geographic area for emissions contribution estimates. 
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For each Dish sector the following channel counts, frequency bands and power levels were utilized as 
shown in Table 1: 

 

Technology Frequency Band Channel Count 
Transmit Power per 

Channel (W) 
5G n71 (600 MHz) 4 61.5 
5G n70 (AWS-4 / 1995-2020) 4 40 
5G n66 (AWS-4 / 2180-2200) 4 40 

 

Table 1: Channel Data Table 
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FOX HILL TELECOM 

 

 

The following Dish antennas listed in Table 2 were used in the modeling for transmission in the 600 MHz 
(n71) frequency band and the 2100 MHz (AWS 4) frequency bands at 1995-2020 MHz (n70) and 2180-
2200 MHz (n66).  This is based on feedback from Dish regarding anticipated antenna selection. 
Maximum gain values for all antennas are listed in the Inventory and Power Data table below. 

 

Sector 
Antenna 
Number Antenna Make / Model 

Antenna 
Centerline 

(ft) 
A 1 Commscope FFVV-65B-R2 150 
B 1 Commscope FFVV-65B-R2 150 
C 1 Commscope FFVV-65B-R2 150 

 
Table 2: Antenna Data 

 

All calculations were done with respect to uncontrolled / general population threshold limits. 
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FOX HILL TELECOM 

RESULTS 

Per the calculations completed for the proposed Dish configurations Table 3 shows resulting emissions 
power levels and percentages of the FCC’s allowable general population limit. 

Antenna 
ID 

Antenna Make / 
Model Frequency Bands 

Antenna Gain 
(dBd) 

Channel 
Count 

Total TX 
Power 
(W) ERP (W) MPE % 

Antenna 
A1 

Commscope 
FFVV-65B-R2 

n71 (600 MHz) / 
n70 (AWS-4 / 1995-2020) / 
n66 (AWS-4 / 2180-2200) 

12.15 / 15.95 / 
16.25 12 566 17,079.80 1.64 

Sector A Composite MPE% 1.64 

Antenna 
B1 

Commscope 
FFVV-65B-R2 

n71 (600 MHz) / 
n70 (AWS-4 / 1995-2020) / 
n66 (AWS-4 / 2180-2200) 

12.15 / 15.95 / 
16.25 12 566 17,079.80 1.64 

Sector B Composite MPE% 1.64 

Antenna 
C1 

Commscope 
FFVV-65B-R2 

n71 (600 MHz) / 
n70 (AWS-4 / 1995-2020) / 
n66 (AWS-4 / 2180-2200) 

12.15 / 15.95 / 
16.25 12 566 17,079.80 1.64 

Sector C Composite MPE% 1.64 

Table 3: Dish Emissions Levels 
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The Following table (Table 4) shows all additional carriers on site and their emissions contribution 
estimates, along with the newly calculated Dish far field emissions contributions per this report. FCC 
OET 65 specifies that for carriers utilizing directional antennas, the highest recorded sector value be used 
for composite site emissions values due to their greatly reduced emissions contributions in the directions 
of the adjacent sectors. For this site, all three sectors have the same configuration yielding the same 
results for all three sectors. Table 5 below shows a summary for each Dish Sector as well as the 
composite emissions value for the site. 

 
 

 
 
 
 
 
 
 
 
 

 
Table 4: All Carrier MPE Contributions 

 

 

 

 
 
 
 
 
 
 

 
Table 5: Site MPE Summary 

 

 

 

 

 

Site Composite MPE% 
Carrier MPE% 

Dish – Max Per Sector Value 1.64 % 
T-Mobile 1.86 % 

AT&T 2.92 % 
Sprint 0.59 % 

Verizon Wireless 2.88 % 
Site Total MPE %: 9.89 % 

Dish Sector A Total: 1.64 % 
Dish Sector B Total: 1.64 % 
Dish Sector C Total: 1.64 % 

 
Site Total: 9.89 % 
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Table 6 below details a breakdown by frequency band and technology for the MPE power values for the 
maximum calculated Dish sector(s). For this site, all three sectors have the same configuration yielding 
the same results for all three sectors. 

 

 

 

Table 6: Dish Maximum Sector MPE Power Values 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dish _ Frequency Band / Technology                                       
Max Power Values                            

(Per Sector) 

# 
Channels 

Watts ERP 
(Per Channel) 

Height       
(feet) 

Total Power 
Density 

(W/cm2) 

Frequency                              
(MHz) 

Allowable 
MPE 

(W/cm2) 

Calculated 
% MPE 

Dish n71 (600 MHz) 5G 4 1,008.96 150 4.32 n71 (600 MHz) 400 1.08% 
Dish n70 (AWS-4 / 1995-2020) 5G 4 1,574.20 150 2.80 n70 (AWS-4 / 1995-2020) 1000 0.28% 
Dish n66 (AWS-4 / 2180-2200) 5G 4 1,686.79 150 2.80 n66 (AWS-4 / 2180-2200) 1000 0.28% 

      Total: 1.64 % 
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Summary 

All calculations performed for this analysis yielded results that were within the allowable limits for 
general population exposure to RF Emissions.  

The anticipated maximum composite contributions from the Dish facility as well as the site composite 
emissions value with regards to compliance with FCC’s allowable limits for general population exposure 
to RF Emissions are shown here: 

Dish Sector Power Density Value (%) 
Sector A: 1.64 % 
Sector B: 1.64 % 
Sector C: 1.64 % 

Dish Maximum Total 
(per sector): 1.64 % 

  
Site Total: 9.89 % 

  
Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite emissions value for this site, assuming all carriers present, is 9.89 % of the 
allowable FCC established general population limit sampled at the ground level. This is based upon the 
far field calculations performed for all carriers identified in this report. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that 
carriers over a 5% contribution to the composite value will require measures to bring the site into 
compliance. For this facility, the composite values calculated were well within the allowable 100% 
threshold standard per the federal government.  

 

 

 

 

Scott Heffernan 
Principal RF Engineer 

Fox Hill Telecom, Inc 

Worcester, MA  01609 

(978)660-3998 
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Structural Analysis
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Introduction 
 

The purpose of this report is to summarize the analysis results on the 193' Self Supporting Tower to support the 
proposed antennas and transmissions lines in addition to those currently installed.  
  

 
        Table 1 List of Documents Used 

Item Document 
Tower Design Pirod, File # A-115466, dated 4/1/1999 
Foundation Design Pirod, File # A-115466, dated 4/1/1999 
Geotechnical report Jaworski Geotech, Inc., Project # C98492G, dated 12/14/1998 
Modification drawings N/A 
Mount Analysis N/A 
Latest SA Report TES, Project # 129196_R2, dated 5/27/2022 

 

Analysis Criteria 
 
        Table 2 Code Related Data 

 
 
 
This structural analysis is based upon the tower being classified as a Risk category II; however, if a different 
classification is required subsequent to the date hereof, the tower classification will be changed to meet such 
requirement and a new structural analysis will be run. 
 
 
 
 
 
 
  

Jurisdiction (State/County/City) Connecticut / New London / Bozrah 
Governing Codes ANSI/TIA-222-H, 2022 CSBC, 2021 IBC 
Ultimate Wind Speed  (3-Sec gust) 123 mph 
Wind Speed with Ice (3-Sec gust) 50 mph 
Service Wind Speed (3-Sec gust) 60 mph 
Ice Thickness 1 in 
Risk category II 
Exposure Category B 
Topographic Category 1 
Crest Height 0 ft. 
Ground Elevation 449 ft. 
Seismic Parameter Ss 0.197 
Seismic Parameter S1 0.054 
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Appurtenance Loading 

Existing Loading: 
Table 3 Existing Appurtenances 

 
Note: AT&T loading includes FirstNET equipment 

Panel 3 EMS RR90-17-02DP
Panel 3 RFS APXVAALL24_43-U-NA20
Panel 3 Ericsson AIR6419 B41

Diplexer 3 Commscope SDX1926Q-43 
RRU 3 Ericsson 4449 B71+B85
RRU 3 Ericsson 4460 B25 + B66
RRU 3 Ericsson 4415 B66A
Panel 3 Powerwave 7770
Panel 3 CCI HPA-65R-BUU-H8
Panel 3 CCI DMP65R-BU8DA
TMA 6 Powerwave LGP21401

Diplexer 6 Powerwave LGP21902
RRU 3 Ericsson 4449 B5/B12
RRU 3 Ericsson RRUS 12 
RRU 3 Ericsson RRUS 11
RRU 3 Ericsson RRUS 32
RRU 3 Ericsson RRUS A2 
OVP 1 Raycap DC6-48-60-18-8F
OVP 1 Raycap DC6-48-60-0-8C-EV 

Panel 3 RFS APXVTM14-C-I20
Panel 3 Commscope NNVV‐65B‐R4
RRU 3 ALU 1900 MHz
RRU 6 ALU 800 MHz
RRU 3 ALU TD‐RRH 8X20‐25

Panel 3 Commscope LNX-6514DS-A1M

Panel 6 Andrew SBNHH-1D65B

Panel 3 Samsung MT6407-77A

RRU 3 Samsung B2/B66A RRH-BR049 
(RFV01U-D1A) 

RRU 3 Samsung B5/B13 RRH-BR04C 
(RFV01U-D2A) 

OVP 3 Raycap DB-B1-6C-12AB-0Z

100 100 GPS 1 Alcatel Lucent KS24019-L112A (1) GPS line Direct Mount

30 30 Omni 2 Andrew PC1N0F-0190B-002M
(E-911 Equipment) (2) 1/2" Direct Mount T-Mobile

191 (8) 1-5/8"
(3) 1.9" Fiber191

Type Manufacturer ModelQty Feed Line 
Size

Mount 
Elev. 
(ft)

CL 
Elev. 
(ft)

Mount Type Qty.

Modified Low 
Profile Platform 

w/ (1) PRK-
1245L, (3) 

TAP472 and (1) 
HRK12-U and 

(3) Sitepro1 SFS-
V-L (V-BraceKit)

182

160

175

Carrier

T-Mobile

AT&T

T-Mobile 
Sprint

Verizon

182

(12) 1-5/8"
(4) 3/4" DC
(3) 3/8" RET
(2) 5/8" Fiber

(3) Sector 
Frame 

[Commscope 
MTC3615]

(3) Sector 
Frame w/ 

Support Rail (3) 
Sitepro SFSH‐L

160
(12) 1-5/8"
(3) 1-5/8" 

Hybrid

(3) Modified 
Sector Frame w/ 
Support Rail w/ 
(3) Site Pro 1 
SFS-V (V Style 
Reinforcement 
Kit), (12) Site 
Pro 1 Puck 
(Crossover 

Plate 
Assembly), (6) 

Site Pro 1 SCX7-
U (Crossover 

Plate 
Assembly), (3) 4'-
0" (F.V.) P2 STD 
Pipe & (3) 8'-0" 
P2.5 STD Pipe 

175 (4) 1-1/4" 
Fiber
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Proposed Loading: 
Information pertaining to proposed antennas and transmission lines were based upon the Application #: 234501, 
v1 from Dish Wireless and is listed in Table 4.  
 
    Table 4 Proposed Appurtenances 

 
  

Panel 3 Commscope FFVV-65B-R2
RRU 3 Samsung RF4450t-71A
RRU 3 Samsung RF4451d-70A
OVP 1 Raycap RDIDC-9181-PF-48

Carrier

Dish 
Wireless

Mount Type Qty.
Mount 
Elev. 
(ft)

Type Manufacturer ModelQty Feed Line 
Size

CL 
Elev. 
(ft)

(1) 1.6" Hybrid

(3) Sector 
Frames 

[Commscope 
MTC3975083]

150 150
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Analysis Results 

Tower 
The results of the structural analysis are shown below in table 5. Additional information for the tower analysis is 
provided within the Appendix.  
 

             Table 5 Tower Analysis Summary 
Structural Component % capacity Analysis Result 

Leg 72.5 Pass 
Diagonal 72.2 Pass 

Horizontal 19.8 Pass 
Top girt 4.8 Pass 

Bottom girt 12.3 Pass 
Mid Girt 2.5 Pass 

Bolt 72.2 Pass 
Anchor Bolt 38.2 Pass 

  

Foundation  
 
The results of the foundation analysis are shown below in table 6. Additional information for the foundation 
analysis is provided within the Appendix. 

 
         Table 6 Foundation Analysis Summary  

Structural Component Max Usage (%) Analysis Result 
Foundation 58.1 Pass 
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Conclusions  
 
Based on the analysis results, the existing tower and foundation were found to be sufficient to safely support the 
equipment listed in this analysis. No modification to the tower and foundation is needed at this time. 

Installation Requirements 
 
This analysis was performed under the assumption that the carrier will place the proposed equipment and feed 
lines at the installation height listed in Table 4 and in accordance with the coax layout shown. TMAs and RRUs 
are to be installed on existing mounts behind tenant’s antennas unless otherwise noted. No equipment is to be 
installed directly in the climbing path.  All equipment is to be installed per mount manufacturer specifications. In 
case site conditions do not allow for the required installation parameters to be met the carrier must notify SBA 
Communications Corporation engineers for approval of an alternative placement. 
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Assumptions and Limitations 

Assumptions  

This analysis was completed based on the following assumptions: 
 

• Tower and foundation were built in accordance to manufacturer specifications. 
• Tower and foundation has been properly maintained in accordance with the manufacturer’s 

specifications 
• All existing structural members were assumed to be in good condition with no physical damage or 

deterioration associated with corrosion 
• Welds and bolts are assumed able to carry their intended original design loads. 
• The configuration of antennas, transmission cables, mounts and other appurtenances are as specified 

in Table 3 and 4. 
• This analysis may be affected if any assumptions are not valid or have been made in error. SBA should 

be notified to determine the effect on the structural integrity of the tower. 
 

Limitations 

The computer generated analysis performed by the tower software is limited to theoretical capacities of the 
towers structural members and does not account for any missing or damaged members or connections. The 
tower and foundation are assumed to have been properly designed, fabricated, installed and maintained, barring 
any conflicting findings from the most recent inspection.  
 
SBA Communications Corporation has used its due diligence to verify the information provided to perform this 
analysis. It is unreasonable to perform a more detailed inspection of a tower and its components. This report is 
not a condition assessment of the tower or foundation.    
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 SBA Communications 
 8051 Congress Avenue 

 Boca Raton, Florida 
 Phone: (561) 981-7388 
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 Lightning Rod  193 SL1  193 RR90-17-02DP [56x8x2.75] w/ mount pipe  191 RR90-17-02DP [56x8x2.75] w/ mount pipe  191 APXVAALL24-43-U-NA20 [95.9x24x8.5] w/ mount pipe  191 APXVAALL24-43-U-NA20 [95.9x24x8.5] w/ mount pipe  191 APXVAALL24-43-U-NA20 [95.9x24x8.5] w/ mount pipe  191 AIR6419 B41 (36.3x20.9x9) w/ mount pipe  191 AIR6419 B41 (36.3x20.9x9) w/ mount pipe  191 AIR6419 B41 (36.3x20.9x9) w/ mount pipe  191 SDX1926Q-43 [6.9x4.1x2.9]  191 SDX1926Q-43 [6.9x4.1x2.9]  191 SDX1926Q-43 [6.9x4.1x2.9]  191 4449 B71 + B85 (17.9x13.1x10.6)  191 4449 B71 + B85 (17.9x13.1x10.6)  191 4449 B71 + B85 (17.9x13.1x10.6)  191 4460 B25+B66 (17x15.11x11.85)  191 4460 B25+B66 (17x15.11x11.85)  191 4460 B25+B66 (17x15.11x11.85)  191 4415 B66A [16.5x13.4x6.2]  191 4415 B66A [16.5x13.4x6.2]  191 4415 B66A [16.5x13.4x6.2]  191 (1) Low Profile Platform  191 RR90-17-02DP [56x8x2.75] w/ mount pipe  191 SL2  185 7770 [55x11x5] w/ mount pipe  182 HPA-65R-BUU-H8 (92.4"x14.8"x7.4") w/ mount pipe  182 HPA-65R-BUU-H8 (92.4"x14.8"x7.4") w/ mount pipe  182 HPA-65R-BUU-H8 (92.4"x14.8"x7.4") w/ mount pipe  182 DMP65R-BU8DA [96x20.7x7.7] w/ mount pipe  182 DMP65R-BU8DA [96x20.7x7.7] w/ mount pipe  182 DMP65R-BU8DA [96x20.7x7.7] w/ mount pipe  182 (2) LGP21401 (14.4"x9.2"x2.6")  182 (2) LGP21401 (14.4"x9.2"x2.6")  182 (2) LGP21401 (14.4"x9.2"x2.6")  182 (2) LGP21902 [6.3x4.4x3]  182 (2) LGP21902 [6.3x4.4x3]  182 (2) LGP21902 [6.3x4.4x3]  182 4449 B5/B12 (17.9x13.19x9.44)  182 4449 B5/B12 (17.9x13.19x9.44)  182 4449 B5/B12 (17.9x13.19x9.44)  182 RRUS 12 (20.4"x18.5"x7.5")  182 RRUS 12 (20.4"x18.5"x7.5")  182 RRUS 12 (20.4"x18.5"x7.5")  182 RRUS 11 (19.7 x 17" x 7.2")  182 RRUS 11 (19.7 x 17" x 7.2")  182 RRUS 11 (19.7 x 17" x 7.2")  182 RRUS 32 [29.9x13.3x9.5]  182 RRUS 32 [29.9x13.3x9.5]  182 RRUS 32 [29.9x13.3x9.5]  182 RRUS A2 (16.4"x15.1"x3.3")  182 RRUS A2 (16.4"x15.1"x3.3")  182 RRUS A2 (16.4"x15.1"x3.3")  182 DC6-48-60-18-8F (24"x18.5"x11")  182 DC6-48-60-0-8C-EV [31.4x10.24x10.24]  182 (Commscope P/N: MTC3615)  182 (Commscope P/N: MTC3615)  182 (Commscope P/N: MTC3615)  182 7770 [55x11x5] w/ mount pipe  182 7770 [55x11x5] w/ mount pipe  182 APXVTM14-C-I20 (56.3"x12.6"x6.3") w/ mount pipe  175 APXVTM14-C-I20 (56.3"x12.6"x6.3") w/ mount pipe  175 APXVTM14-C-I20 (56.3"x12.6"x6.3") w/ mount pipe  175 NNVV-65B-R4 [72x19.6x7.8] w/ mount pipe  175 NNVV-65B-R4 [72x19.6x7.8] w/ mount pipe  175 NNVV-65B-R4 [72x19.6x7.8] w/ mount pipe  175 1900 MHz RRH (25"x11.1"x11.4")  175 1900 MHz RRH (25"x11.1"x11.4")  175 1900 MHz RRH (25"x11.1"x11.4")  175 (2) 800 MHz RRH (19.7"x13"x10.8")  175 (2) 800 MHz RRH (19.7"x13"x10.8")  175 (2) 800 MHz RRH (19.7"x13"x10.8")  175 TD-RRH8x20-25 (26.1"x18.6"x6.7")  175 TD-RRH8x20-25 (26.1"x18.6"x6.7")  175 TD-RRH8x20-25 (26.1"x18.6"x6.7")  175 Sector Frame w/ Support Rail  175 Sector Frame w/ Support Rail  175 Sector Frame w/ Support Rail  175 (3) V-Brace  175 SL3  170 RRH2x60-700 [37x11x5]  160 T-Frame  160 T-Frame  160 T-Frame  160 (2) HBXX-6517DS-A2M (74.9x12x6.5) w/ mount pipe  160 LNX-6514DS-AIM [72.7x11.9x7.1] w/ mount pipe  160 LNX-6514DS-AIM [72.7x11.9x7.1] w/ mount pipe  160 LNX-6514DS-AIM [72.7x11.9x7.1] w/ mount pipe  160 QUAD656C0000x [74.4x20.5x7.2] w/ mount pipe  160 QUAD656C0000x [74.4x20.5x7.2] w/ mount pipe  160 QUAD656C0000x [74.4x20.5x7.2] w/ mount pipe  160 DB-T1-6Z-8AB-0Z [24x24x10]  160 DB-T1-6Z-8AB-0Z [24x24x10]  160 (2) FD9R6004/2CL-3CL [6.5x5.8x1.5]  160 (2) FD9R6004/2CL-3CL [6.5x5.8x1.5]  160 (2) FD9R6004/2CL-3CL [6.5x5.8x1.5]  160 RRH2x60-AWS [37x11x5]  160 RRH2x60-AWS [37x11x5]  160 RRH2x60-AWS [37x11x5]  160 RRH2X60-1900 [20.08x11.2x7.2]  160 RRH2X60-1900 [20.08x11.2x7.2]  160 RRH2X60-1900 [20.08x11.2x7.2]  160 RRH2x60-700 [37x11x5]  160 (2) HBXX-6517DS-A2M (74.9x12x6.5) w/ mount pipe  160 (2) HBXX-6517DS-A2M (74.9x12x6.5) w/ mount pipe  160 RRH2x60-700 [37x11x5]  160 SL4  160 FVV-65B-R3 (96.5x11.85x7.13) w/ Mount pipe  150 FVV-65B-R3 (96.5x11.85x7.13) w/ Mount pipe  150 RF4450t-71A [16.5x15x11]  150 RF4450t-71A [16.5x15x11]  150 RF4450t-71A [16.5x15x11]  150 RF4451d-70A [15x15x8.9]  150 RF4451d-70A [15x15x8.9]  150 RF4451d-70A [15x15x8.9]  150 RDIDC-9181-PF-48 [16.57x14.57x8.15]  150 Commscope MTC3975083  150 Commscope MTC3975083  150 Commscope MTC3975083  150 (2) Empty Mount Pipe  150 (2) Empty Mount Pipe  150 (2) Empty Mount Pipe  150 FVV-65B-R3 (96.5x11.85x7.13) w/ Mount pipe  150 SL5  140 SL6  120 KS24019-L112A [8x2x2]  100 SL7  100 SL8  80 SL9  60 SL10  40 PC1N0F-0190B-002M [3.9x1.6]  30 PC1N0F-0190B-002M [3.9x1.6]  30 SL11  20 DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

 Lightning Rod  193
 SL1  193
 RR90-17-02DP [56x8x2.75] w/ mount pipe  191
 RR90-17-02DP [56x8x2.75] w/ mount pipe  191
 APXVAALL24-43-U-NA20 [95.9x24x8.5] w/ mount pipe  191
 APXVAALL24-43-U-NA20 [95.9x24x8.5] w/ mount pipe  191
 APXVAALL24-43-U-NA20 [95.9x24x8.5] w/ mount pipe  191
 AIR6419 B41 (36.3x20.9x9) w/ mount pipe  191
 AIR6419 B41 (36.3x20.9x9) w/ mount pipe  191
 AIR6419 B41 (36.3x20.9x9) w/ mount pipe  191
 SDX1926Q-43 [6.9x4.1x2.9]  191
 SDX1926Q-43 [6.9x4.1x2.9]  191
 SDX1926Q-43 [6.9x4.1x2.9]  191
 4449 B71 + B85 (17.9x13.1x10.6)  191
 4449 B71 + B85 (17.9x13.1x10.6)  191
 4449 B71 + B85 (17.9x13.1x10.6)  191
 4460 B25+B66 (17x15.11x11.85)  191
 4460 B25+B66 (17x15.11x11.85)  191
 4460 B25+B66 (17x15.11x11.85)  191
 4415 B66A [16.5x13.4x6.2]  191
 4415 B66A [16.5x13.4x6.2]  191
 4415 B66A [16.5x13.4x6.2]  191
 (1) Low Profile Platform  191
 RR90-17-02DP [56x8x2.75] w/ mount pipe  191
 SL2  185
 7770 [55x11x5] w/ mount pipe  182
 HPA-65R-BUU-H8 (92.4"x14.8"x7.4") w/ mount pipe  182
 HPA-65R-BUU-H8 (92.4"x14.8"x7.4") w/ mount pipe  182
 HPA-65R-BUU-H8 (92.4"x14.8"x7.4") w/ mount pipe  182
 DMP65R-BU8DA [96x20.7x7.7] w/ mount pipe  182
 DMP65R-BU8DA [96x20.7x7.7] w/ mount pipe  182
 DMP65R-BU8DA [96x20.7x7.7] w/ mount pipe  182
 (2) LGP21401 (14.4"x9.2"x2.6")  182
 (2) LGP21401 (14.4"x9.2"x2.6")  182
 (2) LGP21401 (14.4"x9.2"x2.6")  182
 (2) LGP21902 [6.3x4.4x3]  182
 (2) LGP21902 [6.3x4.4x3]  182
 (2) LGP21902 [6.3x4.4x3]  182
 4449 B5/B12 (17.9x13.19x9.44)  182
 4449 B5/B12 (17.9x13.19x9.44)  182
 4449 B5/B12 (17.9x13.19x9.44)  182
 RRUS 12 (20.4"x18.5"x7.5")  182
 RRUS 12 (20.4"x18.5"x7.5")  182
 RRUS 12 (20.4"x18.5"x7.5")  182
 RRUS 11 (19.7 x 17" x 7.2")  182
 RRUS 11 (19.7 x 17" x 7.2")  182
 RRUS 11 (19.7 x 17" x 7.2")  182
 RRUS 32 [29.9x13.3x9.5]  182
 RRUS 32 [29.9x13.3x9.5]  182
 RRUS 32 [29.9x13.3x9.5]  182
 RRUS A2 (16.4"x15.1"x3.3")  182
 RRUS A2 (16.4"x15.1"x3.3")  182
 RRUS A2 (16.4"x15.1"x3.3")  182
 DC6-48-60-18-8F (24"x18.5"x11")  182
 DC6-48-60-0-8C-EV [31.4x10.24x10.24]  182
 (Commscope P/N: MTC3615)  182
 (Commscope P/N: MTC3615)  182
 (Commscope P/N: MTC3615)  182
 7770 [55x11x5] w/ mount pipe  182
 7770 [55x11x5] w/ mount pipe  182
 APXVTM14-C-I20 (56.3"x12.6"x6.3") w/ mount pipe  175
 APXVTM14-C-I20 (56.3"x12.6"x6.3") w/ mount pipe  175
 APXVTM14-C-I20 (56.3"x12.6"x6.3") w/ mount pipe  175
 NNVV-65B-R4 [72x19.6x7.8] w/ mount pipe  175
 NNVV-65B-R4 [72x19.6x7.8] w/ mount pipe  175
 NNVV-65B-R4 [72x19.6x7.8] w/ mount pipe  175
 1900 MHz RRH (25"x11.1"x11.4")  175

 1900 MHz RRH (25"x11.1"x11.4")  175
 1900 MHz RRH (25"x11.1"x11.4")  175
 (2) 800 MHz RRH (19.7"x13"x10.8")  175
 (2) 800 MHz RRH (19.7"x13"x10.8")  175
 (2) 800 MHz RRH (19.7"x13"x10.8")  175
 TD-RRH8x20-25 (26.1"x18.6"x6.7")  175
 TD-RRH8x20-25 (26.1"x18.6"x6.7")  175
 TD-RRH8x20-25 (26.1"x18.6"x6.7")  175
 Sector Frame w/ Support Rail  175
 Sector Frame w/ Support Rail  175
 Sector Frame w/ Support Rail  175
 (3) V-Brace  175
 SL3  170
 RRH2x60-700 [37x11x5]  160
 T-Frame  160
 T-Frame  160
 T-Frame  160
 (2) HBXX-6517DS-A2M (74.9x12x6.5) w/ mount pipe  160
 LNX-6514DS-AIM [72.7x11.9x7.1] w/ mount pipe  160
 LNX-6514DS-AIM [72.7x11.9x7.1] w/ mount pipe  160
 LNX-6514DS-AIM [72.7x11.9x7.1] w/ mount pipe  160
 QUAD656C0000x [74.4x20.5x7.2] w/ mount pipe  160
 QUAD656C0000x [74.4x20.5x7.2] w/ mount pipe  160
 QUAD656C0000x [74.4x20.5x7.2] w/ mount pipe  160
 DB-T1-6Z-8AB-0Z [24x24x10]  160
 DB-T1-6Z-8AB-0Z [24x24x10]  160
 (2) FD9R6004/2CL-3CL [6.5x5.8x1.5]  160
 (2) FD9R6004/2CL-3CL [6.5x5.8x1.5]  160
 (2) FD9R6004/2CL-3CL [6.5x5.8x1.5]  160
 RRH2x60-AWS [37x11x5]  160
 RRH2x60-AWS [37x11x5]  160
 RRH2x60-AWS [37x11x5]  160
 RRH2X60-1900 [20.08x11.2x7.2]  160
 RRH2X60-1900 [20.08x11.2x7.2]  160
 RRH2X60-1900 [20.08x11.2x7.2]  160
 RRH2x60-700 [37x11x5]  160
 (2) HBXX-6517DS-A2M (74.9x12x6.5) w/ mount pipe  160
 (2) HBXX-6517DS-A2M (74.9x12x6.5) w/ mount pipe  160
 RRH2x60-700 [37x11x5]  160
 SL4  160
 FVV-65B-R3 (96.5x11.85x7.13) w/ Mount pipe  150
 FVV-65B-R3 (96.5x11.85x7.13) w/ Mount pipe  150
 RF4450t-71A [16.5x15x11]  150
 RF4450t-71A [16.5x15x11]  150
 RF4450t-71A [16.5x15x11]  150
 RF4451d-70A [15x15x8.9]  150
 RF4451d-70A [15x15x8.9]  150
 RF4451d-70A [15x15x8.9]  150
 RDIDC-9181-PF-48 [16.57x14.57x8.15]  150
 Commscope MTC3975083  150
 Commscope MTC3975083  150
 Commscope MTC3975083  150
 (2) Empty Mount Pipe  150
 (2) Empty Mount Pipe  150
 (2) Empty Mount Pipe  150
 FVV-65B-R3 (96.5x11.85x7.13) w/ Mount pipe  150
 SL5  140
 SL6  120
 KS24019-L112A [8x2x2]  100
 SL7  100
 SL8  80
 SL9  60
 SL10  40
 PC1N0F-0190B-002M [3.9x1.6]  30
 PC1N0F-0190B-002M [3.9x1.6]  30
 SL11  20

SYMBOL LIST
MARK MARKSIZE SIZE

A  #12 - 1.25" - 1.00" conn. (Pirod 105244)

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi  A36  36 ksi  58 ksi

TOWER DESIGN NOTES
1.   Tower is located in New London County, Connecticut.
2.   Tower designed for Exposure B to the TIA-222-H Standard.
3.   Tower designed for a 123 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 50 mph basic wind with 1.00 in ice. Ice is considered to increase in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Risk Category II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 72.5%



LEG A

FACE C

FA
CE

 A

LEG C LEG B

FACE B

8 9 11

43

65

21

12

7

10

EXISTING
PROPOSED

CT01105-S
# CARRIER SIZE QTY. ELEVATION NOTES
1 T-Mobile 1-5/8" 8 191
2 T-Mobile 1.9" 3 191 Fiber
3 AT&T 1-5/8" 12 182
4 AT&T 3/4" 4 182 DC Power
5 AT&T 3/8" 3 182 RET
6 AT&T 5/8" 2 182 Fiber
7 TMS 1-1/4" 4 175 Fiber
8 Verizon 1-5/8" 12 160
9 Verizon 1-5/8" 3 160 Hybrid

10 Dish 1.6" 1 150 Hybrid [Proposed]

11 Verizon 3/8" 1 100 GPS
12 T-Mobile 1/2" 2 30

AutoCAD SHX Text
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  Tower Input Data    
 
 
The main tower is a 3x free standing tower with an overall height of 193.00 ft above the ground line. 
The base of the tower is set at an elevation of 0.00 ft above the ground line. 
The face width of the tower is 5.00 ft at the top and 22.00 ft at the base. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply:  

 Tower is located in New London County, Connecticut. 
 Tower base elevation above sea level: 449.80 ft. 
 Basic wind speed of 123 mph. 
 Risk Category II. 
 Exposure Category B. 
 Simplified Topographic Factor Procedure for wind speed-up calculations is used. 
 Topographic Category: 1. 
 Crest Height: 0.00 ft. 
 Nominal ice thickness of 1.0000 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56 pcf. 
 A wind speed of 50 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in tower member 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 
          Outside and Inside Corner Radii Are 

Known 
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X 
 

 
 
 
 

 Tower Section Geometry    
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Assembly 
Database 

Description Section 
Width  

 
ft 

Number  
of  

Sections 

Section 
Length 

 
ft 

T1 193.00-185.00   5.00 1 8.00 
T2 185.00-170.00   5.00 1 15.00 
T3 170.00-160.00   5.00 1 10.00 
T4 160.00-140.00   6.00 1 20.00 
T5 140.00-120.00   8.00 1 20.00 
T6 120.00-100.00   10.00 1 20.00 
T7 100.00-80.00   12.00 1 20.00 
T8 80.00-60.00   14.00 1 20.00 
T9 60.00-40.00   16.00 1 20.00 

T10 40.00-20.00   18.00 1 20.00 
T11 20.00-0.00   20.00 1 20.00 

 
 
 

 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 193.00-185.00 1.81 X Brace No Steps 7.0000 2.0000 
T2 185.00-170.00 2.34 X Brace No Steps 4.5000 7.0000 
T3 170.00-160.00 10.00 X Brace No No 0.0000 0.0000 
T4 160.00-140.00 10.00 X Brace No No 0.0000 0.0000 



 
 
 

ttnnxxTToowweerr  Job 
  

Page  
3 of 33 

SBA Communications 
8051 Congress Avenue 

Project 
CT01105-S Bozrah 

Date 
13:53:47 08/31/23  

Boca Raton, Florida 
Phone: (561) 981-7388 

FAX:  

Client 
 

Designed by 
Breann Parreira 

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 

T5 140.00-120.00 10.00 X Brace No No 0.0000 0.0000 
T6 120.00-100.00 10.00 X Brace No No 0.0000 0.0000 
T7 100.00-80.00 10.00 X Brace No No 0.0000 0.0000 
T8 80.00-60.00 10.00 X Brace No No 0.0000 0.0000 
T9 60.00-40.00 10.00 X Brace No No 0.0000 0.0000 

T10 40.00-20.00 10.00 X Brace No No 0.0000 0.0000 
T11 20.00-0.00 20.00 X Brace No No 0.0000 0.0000 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

 

Diagonal  
Size 

 

Diagonal 
Grade 

T1 193.00-185.00 Solid Round 2 A572-50 
(50 ksi) 

Solid Round 1 A572-50 
(50 ksi) 

T2 185.00-170.00 Solid Round 2 A572-50 
(50 ksi) 

Solid Round 1 A572-50 
(50 ksi) 

T3 170.00-160.00 Truss Leg #12 - 1.25'' - 1.00'' conn. (Pirod 
105244) 

A572-50 
(50 ksi) 

Equal Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi) 

T4 160.00-140.00 Truss Leg #12 - 1.50'' - 1.00'' conn. (Pirod 
105217) 

A572-50 
(50 ksi) 

Equal Angle L3x3x3/16 A36 
(36 ksi) 

T5 140.00-120.00 Truss Leg #12 - 1.50'' - 1.00'' conn. (Pirod 
105217) 

A572-50 
(50 ksi) 

Equal Angle L3x3x3/16 A36 
(36 ksi) 

T6 120.00-100.00 Truss Leg #12 - 1.75'' - 1.25'' conn. (Pirod 
105218 ) 

A572-50 
(50 ksi) 

Equal Angle L3x3x5/16 A36 
(36 ksi) 

T7 100.00-80.00 Truss Leg #12 - 2.00'' - 1.25'' conn. (Pirod 
105219) 

A572-50 
(50 ksi) 

Equal Angle L3x3x5/16 A36 
(36 ksi) 

T8 80.00-60.00 Truss Leg #12 - 2.00'' - 1.25'' conn. (Pirod 
105219) 

A572-50 
(50 ksi) 

Equal Angle L3 1/2x3 1/2x5/16 A36 
(36 ksi) 

T9 60.00-40.00 Truss Leg #12 - 2.25'' - 1.25'' conn. (Pirod 
105220) 

A572-50 
(50 ksi) 

Equal Angle L3 1/2x3 1/2x5/16 A36 
(36 ksi) 

T10 40.00-20.00 Truss Leg #12 - 2.25'' - 1.25'' conn. (Pirod 
105220) 

A572-50 
(50 ksi) 

Equal Angle L3 1/2x3 1/2x5/16 A36 
(36 ksi) 

T11 20.00-0.00 Truss Leg #18 - 2.50'' (Pirod 112738- 
Base Only) 

A572-50 
(50 ksi) 

Double Equal 
Angle 

2L3 1/2x3 1/2x5/16x3/8 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 193.00-185.00 Solid Round 1 1/4 A572-50 
(50 ksi) 

Solid Round 1 1/4 A572-50 
(50 ksi) 

T2 185.00-170.00 Solid Round 1 1/4 A572-50 
(50 ksi) 

Solid Round 1 1/4 A572-50 
(50 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
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Tower 
 Elevation 

 
ft 

No. 
of  

Mid 
Girts 

Mid Girt 
Type 

 

Mid Girt  
Size 

 

Mid Girt  
Grade 

Horizontal 
Type 

 
 

Horizontal 
Size 

 

Horizontal  
Grade 

T1 193.00-185.00 1 Solid Round 1 1/4 A36 
(36 ksi) 

Solid Round 7/8 A36 
(36 ksi) 

T2 185.00-170.00 1 Solid Round 1 1/4 A572-50 
(50 ksi) 

Solid Round 7/8 A36 
(36 ksi) 

 
 
 

 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 
193.00-185.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T2 
185.00-170.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T3 
170.00-160.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T4 
160.00-140.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T5 
140.00-120.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T6 
120.00-100.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T7 
100.00-80.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T8 80.00-60.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T9 60.00-40.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T10 
40.00-20.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 36.0000 

T11 20.00-0.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 Mid-Pt 36.0000 36.0000 

 
 
 

 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 
193.00-185.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T2 
185.00-170.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T3 
170.00-160.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T4 
160.00-140.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 
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   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 

T5 
140.00-120.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T6 
120.00-100.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T7 
100.00-80.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T8 
80.00-60.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T9 
60.00-40.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T10 
40.00-20.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T11 
20.00-0.00 

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)   
 

 Truss-Leg K Factors 

 Truss-Legs Used As Leg Members Truss-Legs Used As Inner Members 
Tower 

 Elevation 
ft 

Leg 
Panels 

X 
Brace 

Diagonals 

Z 
Brace 

Diagonals 

Leg 
Panels 

X 
Brace 

Diagonals 

Z 
Brace 

Diagonals 
T3 

170.00-160.00 
1 0.5 0.85 1 0.5 0.7 

T4 
160.00-140.00 

1 0.5 0.85 1 0.5 0.7 

T5 
140.00-120.00 

1 0.5 0.85 1 0.5 0.7 

T6 
120.00-100.00 

1 0.5 0.85 1 0.5 0.7 

T7 
100.00-80.00 

1 0.5 0.85 1 0.5 0.7 

T8 
80.00-60.00 

1 0.5 0.85 1 0.5 0.7 

T9 
60.00-40.00 

1 0.5 0.85 1 0.5 0.7 

T10 
40.00-20.00 

1 0.5 0.85 1 0.5 0.7 

T11 
20.00-0.00 

1 0.5 0.85 1 0.5 1 

 
 
 

 Tower Section Geometry (cont’d)   
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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 
193.00-185.00 

0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 0.75 

T2 
185.00-170.00 

0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 0.75 

T3 
170.00-160.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T4 
160.00-140.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T5 
140.00-120.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T6 
120.00-100.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T7 
100.00-80.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T8 80.00-60.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
T9 60.00-40.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T10 
40.00-20.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T11 20.00-0.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

 
 

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 
193.00-185.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T2 
185.00-170.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T3 
170.00-160.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T4 
160.00-140.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T5 
140.00-120.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T6 
120.00-100.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T7 
100.00-80.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T8 80.00-60.00 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
T9 60.00-40.00 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T10 
40.00-20.00 

0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T11 20.00-0.00 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

 
 
 

 Tower Section Geometry (cont’d)   
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Tower 
 Elevation 

 
 
 
 

ft 

Connection Offsets 
Diagonal K-Bracing 

  
Vert. 
Top 

 
in 

Horiz. 
Top 

 
in 

Vert. 
Bot. 

 
in 

Horiz. 
Bot. 

 
in 

Vert. 
Top 

 
in 

Horiz. 
Top 

 
in 

Vert. 
Bot. 

 
in 

Horiz. 
Bot. 

 
in 

T1 
193.00-185.00 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

T2 
185.00-170.00 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

T3 
170.00-160.00 

5.0000 10.7500 5.0000 10.7500 0.0000 0.0000 0.0000 0.0000 

T4 
160.00-140.00 

5.0000 10.7500 5.0000 10.7500 0.0000 0.0000 0.0000 0.0000 

T5 
140.00-120.00 

5.0000 10.7500 5.0000 10.7500 0.0000 0.0000 0.0000 0.0000 

T6 
120.00-100.00 

5.0000 10.7500 5.0000 10.7500 0.0000 0.0000 0.0000 0.0000 

T7 
100.00-80.00 

5.0000 12.2500 5.0000 12.2500 0.0000 0.0000 0.0000 0.0000 

T8 80.00-60.00 5.0000 12.2500 5.0000 12.2500 0.0000 0.0000 0.0000 0.0000 
T9 60.00-40.00 5.0000 12.2500 5.0000 12.2500 0.0000 0.0000 0.0000 0.0000 

T10 
40.00-20.00 

5.0000 12.2500 5.0000 12.2500 0.0000 0.0000 0.0000 0.0000 

T11 20.00-0.00 6.5000 15.2500 6.5000 15.2500 0.0000 0.0000 0.0000 0.0000 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Connection 

Type 

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

  Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. 

T1 
193.00-185.00 

Sleeve DS 0.6250 
A325N 

5 1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  0.6250 
A325N 

0  0.6250 
A325N 

0  

T2 
185.00-170.00 

Flange 1.0000 
A325N 

6 1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  0.6250 
A325N 

0  0.6250 
A325N 

0  

T3 
170.00-160.00 

Flange 1.0000 
A325N 

6 1.0000 
A325N 

1  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  

T4 
160.00-140.00 

Flange 1.0000 
A325N 

6 1.0000 
A325N 

1  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  

T5 
140.00-120.00 

Flange 1.0000 
A325N 

6 1.0000 
A325N 

1  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  

T6 
120.00-100.00 

Flange 1.0000 
A325N 

6 1.0000 
A325N 

1  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  

T7 
100.00-80.00 

Flange 1.2500 
A325N 

>1'' 

6 1.2500 
A325N 

1  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  

T8 80.00-60.00 Flange 1.2500 
A325N 

>1'' 

6 1.2500 
A325N 

1  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  

T9 60.00-40.00 Flange 1.2500 
A325N 

>1'' 

6 1.2500 
A325N 

1  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  

T10 
40.00-20.00 

Flange 1.2500 
A325N 

>1'' 

12 1.2500 
A325N 

1  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  
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Tower 
 Elevation 

ft 

Leg 
Connection 

Type 

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

  Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. 

T11 20.00-0.00 Flange 0.0000 
A325N 

0 1.0000 
A325N 

2  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.0000 
A325N 

0  1.2500 
A325N 

0  

 
 
 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

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 

Safety Line 
(3/8'') 

B No No Ar (CaAa) 193.00 - 
8.00 

0.0000 0.5 1 1 0.3750 0.3750  0.18 

***                           
Feedline 

Ladder (Af) 
A No No Af (CaAa) 182.00 - 

5.00 
0.0000 0.25 1 1 3.0000 1.5000  8.40 

1 5/8 A No No Ar (CaAa) 182.00 - 
5.00 

0.0000 0 12 12 0.5000 1.9800  1.04 

3/4'' DC 
Power 

A No No Ar (CaAa) 182.00 - 
5.00 

0.0000 0 4 2 0.5000 0.9950  0.47 

3/8'' Fiber A No No Ar (CaAa) 182.00 - 
5.00 

0.0000 0 3 3 0.5000 0.4400  0.08 

5/8'' A No No Ar (CaAa) 182.00 - 
5.00 

0.0000 0 2 1 0.5000 0.8800  0.40 

***                           
Feedline 

Ladder (Af) 
B No No Af (CaAa) 175.00 - 

5.00 
-5.0000 0 1 1 3.0000 1.5000  8.40 

LDF6-50A 
(1-1/4 FOAM) 

B No No Ar (CaAa) 175.00 - 
5.00 

-5.0000 0 4 4 0.5000 1.5500  0.66 

***                           
Feedline 

Ladder (Af) 
C No No Af (CaAa) 162.00 - 

5.00 
0.0000 0 1 1 3.0000 1.5000  8.40 

1 5/8 C No No Ar (CaAa) 162.00 - 
5.00 

0.0000 0 12 10 0.5000 1.9800  1.04 

1 5/8 Hybrid C No No Ar (CaAa) 162.00 - 
5.00 

0.0000 0 3 3 0.5000 1.9800  1.04 

3/8'' C No No Ar (CaAa) 100.00 - 
5.00 

0.0000 0 1 1 0.3750 0.3750  0.18 

***                           
1 5/8 C No No Ar (CaAa) 191.00 - 

5.00 
-5.0000 0 8 4 0.5000 1.9800  1.04 

1.9'' Fiber C No No Ar (CaAa) 191.00 - 
5.00 

-5.0000 0 3 2 0.5000 1.9000  1.04 

1/2 C No No Ar (CaAa) 30.00 - 5.00 -5.0000 0 2 1 0.5000 0.5800  0.25 
***                           

Feedline 
Ladder (Af) 

C No No Af (CaAa) 193.00 - 
5.00 

0.0000 0 1 1 3.0000 1.5000  8.40 

***                           
Feedline 

Ladder (Af) 
B No No Af (CaAa) 150.00 - 

5.00 
0.0000 0 1 1 3.0000 1.5000  8.40 

1.6'' Hybrid B No No Ar (CaAa) 150.00 - 
5.00 

0.0000 0 1 1 0.5000 1.9800  1.04 
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 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 193.00-185.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.300 

14.924 

0.000 
0.000 
0.000 

0.00 
0.00 
0.14 

T2 185.00-170.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

39.984 
4.912 

36.060 

0.000 
0.000 
0.000 

0.29 
0.06 
0.30 

T3 170.00-160.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

33.320 
9.075 

30.480 

0.000 
0.000 
0.000 

0.24 
0.11 
0.25 

T4 160.00-140.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

66.640 
22.630 

112.480 

0.000 
0.000 
0.000 

0.48 
0.32 
0.88 

T5 140.00-120.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

66.640 
27.110 

112.480 

0.000 
0.000 
0.000 

0.48 
0.41 
0.88 

T6 120.00-100.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

66.640 
27.110 

112.480 

0.000 
0.000 
0.000 

0.48 
0.41 
0.88 

T7 100.00-80.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

66.640 
27.110 

113.230 

0.000 
0.000 
0.000 

0.48 
0.41 
0.88 

T8 80.00-60.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

66.640 
27.110 

113.230 

0.000 
0.000 
0.000 

0.48 
0.41 
0.88 

T9 60.00-40.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

66.640 
27.110 

113.230 

0.000 
0.000 
0.000 

0.48 
0.41 
0.88 

T10 40.00-20.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

66.640 
27.110 

114.390 

0.000 
0.000 
0.000 

0.48 
0.41 
0.89 

T11 20.00-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

49.980 
20.220 
86.662 

0.000 
0.000 
0.000 

0.36 
0.31 
0.67 

 
 

 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 193.00-185.00 A 

B 
C 

1.191 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.205 

21.222 

0.000 
0.000 
0.000 

0.00 
0.02 
0.36 

T2 185.00-170.00 A 
B 
C 

1.183 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

80.699 
13.296 
50.515 

0.000 
0.000 
0.000 

1.00 
0.17 
0.82 

T3 170.00-160.00 A 
B 
C 

1.175 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

67.118 
21.047 
44.008 

0.000 
0.000 
0.000 

0.83 
0.29 
0.69 

T4 160.00-140.00 A 
B 
C 

1.163 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

133.895 
51.068 

170.897 

0.000 
0.000 
0.000 

1.65 
0.77 
2.56 

T5 140.00-120.00 A 
B 
C 

1.147 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

133.391 
59.830 

170.325 

0.000 
0.000 
0.000 

1.63 
0.94 
2.54 

T6 120.00-100.00 A 1.128 0.000 0.000 132.811 0.000 1.61 
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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 
B 
C 

0.000 
0.000 

0.000 
0.000 

59.403 
169.667 

0.000 
0.000 

0.93 
2.51 

T7 100.00-80.00 A 
B 
C 

1.106 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

132.128 
58.900 

174.064 

0.000 
0.000 
0.000 

1.59 
0.92 
2.53 

T8 80.00-60.00 A 
B 
C 

1.078 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

131.292 
58.285 

173.006 

0.000 
0.000 
0.000 

1.56 
0.90 
2.49 

T9 60.00-40.00 A 
B 
C 

1.042 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

130.206 
57.484 

171.630 

0.000 
0.000 
0.000 

1.53 
0.88 
2.44 

T10 40.00-20.00 A 
B 
C 

0.991 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

128.626 
56.320 

175.193 

0.000 
0.000 
0.000 

1.47 
0.85 
2.42 

T11 20.00-0.00 A 
B 
C 

0.887 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

94.122 
39.865 

132.055 

0.000 
0.000 
0.000 

1.03 
0.60 
1.73 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 
 

in 

CPZ 
 

in 

CPX 
Ice 
in 

CPZ 
Ice 
in 

T1 193.00-185.00 0.2765 3.9604 0.7756 2.8722 
T2 185.00-170.00 -3.4682 -1.4645 -2.6288 -1.0462 
T3 170.00-160.00 -2.5682 -1.6392 -1.9503 -1.2769 
T4 160.00-140.00 -1.9954 -0.1555 -1.5063 -0.0385 
T5 140.00-120.00 -1.9823 -0.3665 -1.2861 -0.2173 
T6 120.00-100.00 -2.2104 -0.3691 -1.4242 -0.2230 
T7 100.00-80.00 -2.4777 -0.2534 -1.6050 0.2558 
T8 80.00-60.00 -2.6327 -0.2429 -1.7381 0.2744 
T9 60.00-40.00 -2.8213 -0.2375 -1.8870 0.2767 

T10 40.00-20.00 -3.0131 0.0063 -2.0316 0.8154 
T11 20.00-0.00 -2.7583 0.1927 -2.0662 0.9736 

 
 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

T1 1 Safety Line (3/8") 185.00 - 
193.00 

0.6000 0.4916 

T1 17 1 5/8 185.00 - 
191.00 

0.6000 0.4916 

T1 18 1.9" Fiber 185.00 - 
191.00 

0.6000 0.4916 

T1 21 Feedline Ladder (Af) 185.00 - 
193.00 

0.6000 0.4916 

T2 1 Safety Line (3/8") 170.00 - 
185.00 

0.6000 0.5867 

T2 3 Feedline Ladder (Af) 170.00 - 
182.00 

0.6000 0.5867 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

T2 4 1 5/8 170.00 - 
182.00 

0.6000 0.5867 

T2 5 3/4" DC Power 170.00 - 
182.00 

0.6000 0.5867 

T2 6 3/8" Fiber 170.00 - 
182.00 

1.0000 1.0000 

T2 7 5/8" 170.00 - 
182.00 

0.6000 0.5867 

T2 9 Feedline Ladder (Af) 170.00 - 
175.00 

0.6000 0.5867 

T2 10 LDF6-50A (1-1/4 FOAM) 170.00 - 
175.00 

0.6000 0.5867 

T2 17 1 5/8 170.00 - 
185.00 

0.6000 0.5867 

T2 18 1.9" Fiber 170.00 - 
185.00 

0.6000 0.5867 

T2 21 Feedline Ladder (Af) 170.00 - 
185.00 

0.6000 0.5867 

T3 1 Safety Line (3/8") 160.00 - 
170.00 

0.6000 0.4337 

T3 3 Feedline Ladder (Af) 160.00 - 
170.00 

0.6000 0.4337 

T3 4 1 5/8 160.00 - 
170.00 

0.6000 0.4337 

T3 5 3/4" DC Power 160.00 - 
170.00 

0.6000 0.4337 

T3 6 3/8" Fiber 160.00 - 
170.00 

1.0000 1.0000 

T3 7 5/8" 160.00 - 
170.00 

0.6000 0.4337 

T3 9 Feedline Ladder (Af) 160.00 - 
170.00 

0.6000 0.4337 

T3 10 LDF6-50A (1-1/4 FOAM) 160.00 - 
170.00 

0.6000 0.4337 

T3 12 Feedline Ladder (Af) 160.00 - 
162.00 

0.6000 0.4337 

T3 13 1 5/8 160.00 - 
162.00 

0.6000 0.4337 

T3 14 1 5/8 Hybrid 160.00 - 
162.00 

0.6000 0.4337 

T3 17 1 5/8 160.00 - 
170.00 

0.6000 0.4337 

T3 18 1.9" Fiber 160.00 - 
170.00 

0.6000 0.4337 

T3 21 Feedline Ladder (Af) 160.00 - 
170.00 

0.6000 0.4337 

T4 1 Safety Line (3/8") 140.00 - 
160.00 

0.6000 0.5033 

T4 3 Feedline Ladder (Af) 140.00 - 
160.00 

0.6000 0.5033 

T4 4 1 5/8 140.00 - 
160.00 

0.6000 0.5033 

T4 5 3/4" DC Power 140.00 - 
160.00 

0.6000 0.5033 

T4 6 3/8" Fiber 140.00 - 
160.00 

1.0000 1.0000 

T4 7 5/8" 140.00 - 
160.00 

0.6000 0.5033 

T4 9 Feedline Ladder (Af) 140.00 - 
160.00 

0.6000 0.5033 

T4 10 LDF6-50A (1-1/4 FOAM) 140.00 - 
160.00 

0.6000 0.5033 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

T4 12 Feedline Ladder (Af) 140.00 - 
160.00 

0.6000 0.5033 

T4 13 1 5/8 140.00 - 
160.00 

0.6000 0.5033 

T4 14 1 5/8 Hybrid 140.00 - 
160.00 

0.6000 0.5033 

T4 17 1 5/8 140.00 - 
160.00 

0.6000 0.5033 

T4 18 1.9" Fiber 140.00 - 
160.00 

0.6000 0.5033 

T4 21 Feedline Ladder (Af) 140.00 - 
160.00 

0.6000 0.5033 

T4 23 Feedline Ladder (Af) 140.00 - 
150.00 

0.6000 0.5033 

T4 24 1.6" Hybrid 140.00 - 
150.00 

0.6000 0.5033 

T5 1 Safety Line (3/8") 120.00 - 
140.00 

0.6000 0.5919 

T5 3 Feedline Ladder (Af) 120.00 - 
140.00 

0.6000 0.5919 

T5 4 1 5/8 120.00 - 
140.00 

0.6000 0.5919 

T5 5 3/4" DC Power 120.00 - 
140.00 

0.6000 0.5919 

T5 6 3/8" Fiber 120.00 - 
140.00 

1.0000 1.0000 

T5 7 5/8" 120.00 - 
140.00 

0.6000 0.5919 

T5 9 Feedline Ladder (Af) 120.00 - 
140.00 

0.6000 0.5919 

T5 10 LDF6-50A (1-1/4 FOAM) 120.00 - 
140.00 

0.6000 0.5919 

T5 12 Feedline Ladder (Af) 120.00 - 
140.00 

0.6000 0.5919 

T5 13 1 5/8 120.00 - 
140.00 

0.6000 0.5919 

T5 14 1 5/8 Hybrid 120.00 - 
140.00 

0.6000 0.5919 

T5 17 1 5/8 120.00 - 
140.00 

0.6000 0.5919 

T5 18 1.9" Fiber 120.00 - 
140.00 

0.6000 0.5919 

T5 21 Feedline Ladder (Af) 120.00 - 
140.00 

0.6000 0.5919 

T5 23 Feedline Ladder (Af) 120.00 - 
140.00 

0.6000 0.5919 

T5 24 1.6" Hybrid 120.00 - 
140.00 

0.6000 0.5919 

T6 1 Safety Line (3/8") 100.00 - 
120.00 

0.6000 0.6000 

T6 3 Feedline Ladder (Af) 100.00 - 
120.00 

0.6000 0.6000 

T6 4 1 5/8 100.00 - 
120.00 

0.6000 0.6000 

T6 5 3/4" DC Power 100.00 - 
120.00 

0.6000 0.6000 

T6 6 3/8" Fiber 100.00 - 
120.00 

1.0000 1.0000 

T6 7 5/8" 100.00 - 
120.00 

0.6000 0.6000 

T6 9 Feedline Ladder (Af) 100.00 - 
120.00 

0.6000 0.6000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

T6 10 LDF6-50A (1-1/4 FOAM) 100.00 - 
120.00 

0.6000 0.6000 

T6 12 Feedline Ladder (Af) 100.00 - 
120.00 

0.6000 0.6000 

T6 13 1 5/8 100.00 - 
120.00 

0.6000 0.6000 

T6 14 1 5/8 Hybrid 100.00 - 
120.00 

0.6000 0.6000 

T6 17 1 5/8 100.00 - 
120.00 

0.6000 0.6000 

T6 18 1.9" Fiber 100.00 - 
120.00 

0.6000 0.6000 

T6 21 Feedline Ladder (Af) 100.00 - 
120.00 

0.6000 0.6000 

T6 23 Feedline Ladder (Af) 100.00 - 
120.00 

0.6000 0.6000 

T6 24 1.6" Hybrid 100.00 - 
120.00 

0.6000 0.6000 

T7 1 Safety Line (3/8") 80.00 - 100.00 0.6000 0.6000 
T7 3 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000 
T7 4 1 5/8 80.00 - 100.00 0.6000 0.6000 
T7 5 3/4" DC Power 80.00 - 100.00 0.6000 0.6000 
T7 6 3/8" Fiber 80.00 - 100.00 1.0000 1.0000 
T7 7 5/8" 80.00 - 100.00 0.6000 0.6000 
T7 9 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000 
T7 10 LDF6-50A (1-1/4 FOAM) 80.00 - 100.00 0.6000 0.6000 
T7 12 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000 
T7 13 1 5/8 80.00 - 100.00 0.6000 0.6000 
T7 14 1 5/8 Hybrid 80.00 - 100.00 0.6000 0.6000 
T7 15 3/8" 80.00 - 100.00 0.6000 0.6000 
T7 17 1 5/8 80.00 - 100.00 0.6000 0.6000 
T7 18 1.9" Fiber 80.00 - 100.00 0.6000 0.6000 
T7 21 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000 
T7 23 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000 
T7 24 1.6" Hybrid 80.00 - 100.00 0.6000 0.6000 
T8 1 Safety Line (3/8") 60.00 - 80.00 0.6000 0.6000 
T8 3 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000 
T8 4 1 5/8 60.00 - 80.00 0.6000 0.6000 
T8 5 3/4" DC Power 60.00 - 80.00 0.6000 0.6000 
T8 6 3/8" Fiber 60.00 - 80.00 1.0000 1.0000 
T8 7 5/8" 60.00 - 80.00 0.6000 0.6000 
T8 9 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000 
T8 10 LDF6-50A (1-1/4 FOAM) 60.00 - 80.00 0.6000 0.6000 
T8 12 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000 
T8 13 1 5/8 60.00 - 80.00 0.6000 0.6000 
T8 14 1 5/8 Hybrid 60.00 - 80.00 0.6000 0.6000 
T8 15 3/8" 60.00 - 80.00 0.6000 0.6000 
T8 17 1 5/8 60.00 - 80.00 0.6000 0.6000 
T8 18 1.9" Fiber 60.00 - 80.00 0.6000 0.6000 
T8 21 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000 
T8 23 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000 
T8 24 1.6" Hybrid 60.00 - 80.00 0.6000 0.6000 
T9 1 Safety Line (3/8") 40.00 - 60.00 0.6000 0.6000 
T9 3 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000 
T9 4 1 5/8 40.00 - 60.00 0.6000 0.6000 
T9 5 3/4" DC Power 40.00 - 60.00 0.6000 0.6000 
T9 6 3/8" Fiber 40.00 - 60.00 1.0000 1.0000 
T9 7 5/8" 40.00 - 60.00 0.6000 0.6000 
T9 9 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000 
T9 10 LDF6-50A (1-1/4 FOAM) 40.00 - 60.00 0.6000 0.6000 
T9 12 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000 
T9 13 1 5/8 40.00 - 60.00 0.6000 0.6000 
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Ka 
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Ka 
Ice 

T9 14 1 5/8 Hybrid 40.00 - 60.00 0.6000 0.6000 
T9 15 3/8" 40.00 - 60.00 0.6000 0.6000 
T9 17 1 5/8 40.00 - 60.00 0.6000 0.6000 
T9 18 1.9" Fiber 40.00 - 60.00 0.6000 0.6000 
T9 21 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000 
T9 23 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000 
T9 24 1.6" Hybrid 40.00 - 60.00 0.6000 0.6000 

T10 1 Safety Line (3/8") 20.00 - 40.00 0.6000 0.6000 
T10 3 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000 
T10 4 1 5/8 20.00 - 40.00 0.6000 0.6000 
T10 5 3/4" DC Power 20.00 - 40.00 0.6000 0.6000 
T10 6 3/8" Fiber 20.00 - 40.00 1.0000 1.0000 
T10 7 5/8" 20.00 - 40.00 0.6000 0.6000 
T10 9 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000 
T10 10 LDF6-50A (1-1/4 FOAM) 20.00 - 40.00 0.6000 0.6000 
T10 12 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000 
T10 13 1 5/8 20.00 - 40.00 0.6000 0.6000 
T10 14 1 5/8 Hybrid 20.00 - 40.00 0.6000 0.6000 
T10 15 3/8" 20.00 - 40.00 0.6000 0.6000 
T10 17 1 5/8 20.00 - 40.00 0.6000 0.6000 
T10 18 1.9" Fiber 20.00 - 40.00 0.6000 0.6000 
T10 19 1/2 20.00 - 30.00 0.6000 0.6000 
T10 21 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000 
T10 23 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000 
T10 24 1.6" Hybrid 20.00 - 40.00 0.6000 0.6000 
T11 1 Safety Line (3/8") 8.00 - 20.00 0.6000 0.6000 
T11 3 Feedline Ladder (Af) 5.00 - 20.00 0.6000 0.6000 
T11 4 1 5/8 5.00 - 20.00 0.6000 0.6000 
T11 5 3/4" DC Power 5.00 - 20.00 0.6000 0.6000 
T11 6 3/8" Fiber 5.00 - 20.00 1.0000 1.0000 
T11 7 5/8" 5.00 - 20.00 0.6000 0.6000 
T11 9 Feedline Ladder (Af) 5.00 - 20.00 0.6000 0.6000 
T11 10 LDF6-50A (1-1/4 FOAM) 5.00 - 20.00 0.6000 0.6000 
T11 12 Feedline Ladder (Af) 5.00 - 20.00 0.6000 0.6000 
T11 13 1 5/8 5.00 - 20.00 0.6000 0.6000 
T11 14 1 5/8 Hybrid 5.00 - 20.00 0.6000 0.6000 
T11 15 3/8" 5.00 - 20.00 0.6000 0.6000 
T11 17 1 5/8 5.00 - 20.00 0.6000 0.6000 
T11 18 1.9" Fiber 5.00 - 20.00 0.6000 0.6000 
T11 19 1/2 5.00 - 20.00 0.6000 0.6000 
T11 21 Feedline Ladder (Af) 5.00 - 20.00 0.6000 0.6000 
T11 23 Feedline Ladder (Af) 5.00 - 20.00 0.6000 0.6000 
T11 24 1.6" Hybrid 5.00 - 20.00 0.6000 0.6000 

 
 
 
 
 

  User Defined Loads - Seismic     
 

 Description Elevation  
 
 

ft 

Offset 
From 

Centroid 
ft 

Azimuth 
Angle 

 
° 

Ev 
 
 

K 

Ehx 
 
 

K 

Ehz 
 
 

K 

Eh 
 
 

K 
SL1 193.00 0.00 0.0000 0.28 0.00 0.00 0.64 
SL2 185.00 0.00 0.0000 0.48 0.00 0.00 1.12 
SL3 170.00 0.00 0.0000 0.27 0.00 0.00 0.52 
SL4 160.00 0.00 0.0000 0.45 0.00 0.00 0.87 
SL5 140.00 0.00 0.0000 0.36 0.00 0.00 0.59 
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 Description Elevation  
 
 

ft 

Offset 
From 

Centroid 
ft 

Azimuth 
Angle 

 
° 

Ev 
 
 

K 

Ehx 
 
 

K 

Ehz 
 
 

K 

Eh 
 
 

K 
SL6 120.00 0.00 0.0000 0.40 0.00 0.00 0.55 
SL7 100.00 0.00 0.0000 0.43 0.00 0.00 0.48 
SL8 80.00 0.00 0.0000 0.45 0.00 0.00 0.39 
SL9 60.00 0.00 0.0000 0.49 0.00 0.00 0.31 
SL10 40.00 0.00 0.0000 0.48 0.00 0.00 0.19 
 SL11 20.00 0.00 0.0000 0.50 0.00 0.00 0.09 

 
 
 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

Lightning Rod C From Leg 0.00 
0.00 
0.00 

0.0000 193.00 No Ice 
1/2'' Ice 
1'' Ice 

0.25 
0.66 
0.97 

0.25 
0.66 
0.97 

0.03 
0.03 
0.04 

***                   
RR90-17-02DP [56x8x2.75] 

w/ mount pipe 
A From Leg 3.00 

0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

5.31 
6.01 
6.57 

4.27 
5.44 
6.28 

0.06 
0.11 
0.17 

RR90-17-02DP [56x8x2.75] 
w/ mount pipe 

B From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

5.31 
6.01 
6.57 

4.27 
5.44 
6.28 

0.06 
0.11 
0.17 

RR90-17-02DP [56x8x2.75] 
w/ mount pipe 

C From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

5.31 
6.01 
6.57 

4.27 
5.44 
6.28 

0.06 
0.11 
0.17 

APXVAALL24-43-U-NA20 
[95.9x24x8.5] w/ mount pipe 

A From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

20.24 
20.89 
21.55 

11.03 
12.46 
13.56 

0.17 
0.31 
0.45 

APXVAALL24-43-U-NA20 
[95.9x24x8.5] w/ mount pipe 

B From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

20.24 
20.89 
21.55 

11.03 
12.46 
13.56 

0.17 
0.31 
0.45 

APXVAALL24-43-U-NA20 
[95.9x24x8.5] w/ mount pipe 

C From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

20.24 
20.89 
21.55 

11.03 
12.46 
13.56 

0.17 
0.31 
0.45 

AIR6419 B41 (36.3x20.9x9) 
w/ mount pipe 

A From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

7.50 
8.34 
9.09 

4.78 
5.85 
6.78 

0.11 
0.18 
0.25 

AIR6419 B41 (36.3x20.9x9) 
w/ mount pipe 

B From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

7.50 
8.34 
9.09 

4.78 
5.85 
6.78 

0.11 
0.18 
0.25 

AIR6419 B41 (36.3x20.9x9) 
w/ mount pipe 

C From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

7.50 
8.34 
9.09 

4.78 
5.85 
6.78 

0.11 
0.18 
0.25 

SDX1926Q-43 [6.9x4.1x2.9] A From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

0.24 
0.30 
0.37 

0.17 
0.22 
0.29 

0.06 
0.06 
0.07 

SDX1926Q-43 [6.9x4.1x2.9] B From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

0.24 
0.30 
0.37 

0.17 
0.22 
0.29 

0.06 
0.06 
0.07 

SDX1926Q-43 [6.9x4.1x2.9] C From Leg 3.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 

0.24 
0.30 

0.17 
0.22 

0.06 
0.06 
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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 

0.00 1'' Ice 0.37 0.29 0.07 
4449 B71 + B85 
(17.9x13.1x10.6) 

A From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

1.95 
2.13 
2.31 

1.58 
1.74 
1.91 

0.08 
0.09 
0.12 

4449 B71 + B85 
(17.9x13.1x10.6) 

B From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

1.95 
2.13 
2.31 

1.58 
1.74 
1.91 

0.08 
0.09 
0.12 

4449 B71 + B85 
(17.9x13.1x10.6) 

C From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

1.95 
2.13 
2.31 

1.58 
1.74 
1.91 

0.08 
0.09 
0.12 

4460 B25+B66 
(17x15.11x11.85) 

A From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

2.14 
2.32 
2.51 

1.68 
1.84 
2.01 

0.11 
0.13 
0.16 

4460 B25+B66 
(17x15.11x11.85) 

B From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

2.14 
2.32 
2.51 

1.68 
1.84 
2.01 

0.11 
0.13 
0.16 

4460 B25+B66 
(17x15.11x11.85) 

C From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

2.14 
2.32 
2.51 

1.68 
1.84 
2.01 

0.11 
0.13 
0.16 

4415 B66A [16.5x13.4x6.2] A From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

1.84 
2.01 
2.19 

0.86 
0.98 
1.12 

0.05 
0.06 
0.08 

4415 B66A [16.5x13.4x6.2] B From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

1.84 
2.01 
2.19 

0.86 
0.98 
1.12 

0.05 
0.06 
0.08 

4415 B66A [16.5x13.4x6.2] C From Leg 3.00 
0.00 
0.00 

0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

1.84 
2.01 
2.19 

0.86 
0.98 
1.12 

0.05 
0.06 
0.08 

(1) Low Profile Platform A None   0.0000 191.00 No Ice 
1/2'' Ice 
1'' Ice 

27.65 
34.74 
41.83 

27.65 
34.74 
41.83 

2.17 
2.83 
3.50 

***                   
7770 [55x11x5] w/ mount 

pipe 
A From Leg 3.00 

0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

6.49 
7.21 
7.78 

5.23 
6.41 
7.25 

0.08 
0.14 
0.20 

7770 [55x11x5] w/ mount 
pipe 

B From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

6.49 
7.21 
7.78 

5.23 
6.41 
7.25 

0.08 
0.14 
0.20 

7770 [55x11x5] w/ mount 
pipe 

C From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

6.49 
7.21 
7.78 

5.23 
6.41 
7.25 

0.08 
0.14 
0.20 

HPA-65R-BUU-H8 
(92.4''x14.8''x7.4'') w/ mount 

pipe 

A From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

13.11 
13.72 
14.33 

9.46 
10.86 
12.11 

0.10 
0.19 
0.30 

HPA-65R-BUU-H8 
(92.4''x14.8''x7.4'') w/ mount 

pipe 

B From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

13.11 
13.72 
14.33 

9.46 
10.86 
12.11 

0.10 
0.19 
0.30 

HPA-65R-BUU-H8 
(92.4''x14.8''x7.4'') w/ mount 

pipe 

C From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

13.11 
13.72 
14.33 

9.46 
10.86 
12.11 

0.10 
0.19 
0.30 

DMP65R-BU8DA 
[96x20.7x7.7] w/ mount pipe 

A From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

17.87 
18.50 
19.14 

10.42 
11.85 
12.94 

0.14 
0.26 
0.40 

DMP65R-BU8DA 
[96x20.7x7.7] w/ mount pipe 

B From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

17.87 
18.50 
19.14 

10.42 
11.85 
12.94 

0.14 
0.26 
0.40 

DMP65R-BU8DA C From Leg 3.00 0.0000 182.00 No Ice 17.87 10.42 0.14 
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Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

[96x20.7x7.7] w/ mount pipe 0.00 
0.00 

1/2'' Ice 
1'' Ice 

18.50 
19.14 

11.85 
12.94 

0.26 
0.40 

(2) LGP21401 
(14.4''x9.2''x2.6'') 

A From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

1.10 
1.24 
1.38 

0.35 
0.44 
0.54 

0.01 
0.02 
0.03 

(2) LGP21401 
(14.4''x9.2''x2.6'') 

B From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

1.10 
1.24 
1.38 

0.35 
0.44 
0.54 

0.01 
0.02 
0.03 

(2) LGP21401 
(14.4''x9.2''x2.6'') 

C From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

1.10 
1.24 
1.38 

0.35 
0.44 
0.54 

0.01 
0.02 
0.03 

(2) LGP21902 [6.3x4.4x3] A From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

0.23 
0.29 
0.36 

0.16 
0.21 
0.28 

0.01 
0.01 
0.01 

(2) LGP21902 [6.3x4.4x3] B From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

0.23 
0.29 
0.36 

0.16 
0.21 
0.28 

0.01 
0.01 
0.01 

(2) LGP21902 [6.3x4.4x3] C From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

0.23 
0.29 
0.36 

0.16 
0.21 
0.28 

0.01 
0.01 
0.01 

4449 B5/B12 
(17.9x13.19x9.44) 

A From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

0.21 
0.30 
0.39 

0.15 
0.22 
0.29 

0.07 
0.08 
0.09 

4449 B5/B12 
(17.9x13.19x9.44) 

B From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

0.21 
0.30 
0.39 

0.15 
0.22 
0.29 

0.07 
0.08 
0.09 

4449 B5/B12 
(17.9x13.19x9.44) 

C From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

0.21 
0.30 
0.39 

0.15 
0.22 
0.29 

0.07 
0.08 
0.09 

RRUS 12 (20.4''x18.5''x7.5'') A From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

3.15 
3.36 
3.59 

1.29 
1.44 
1.60 

0.05 
0.07 
0.10 

RRUS 12 (20.4''x18.5''x7.5'') B From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

3.15 
3.36 
3.59 

1.29 
1.44 
1.60 

0.05 
0.07 
0.10 

RRUS 12 (20.4''x18.5''x7.5'') C From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

3.15 
3.36 
3.59 

1.29 
1.44 
1.60 

0.05 
0.07 
0.10 

RRUS 11 (19.7 x 17'' x 7.2'') A From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

2.79 
3.00 
3.21 

1.19 
1.34 
1.50 

0.05 
0.07 
0.10 

RRUS 11 (19.7 x 17'' x 7.2'') B From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

2.79 
3.00 
3.21 

1.19 
1.34 
1.50 

0.05 
0.07 
0.10 

RRUS 11 (19.7 x 17'' x 7.2'') C From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

2.79 
3.00 
3.21 

1.19 
1.34 
1.50 

0.05 
0.07 
0.10 

RRUS 32 [29.9x13.3x9.5] A From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

3.31 
3.56 
3.81 

2.42 
2.64 
2.86 

0.08 
0.10 
0.14 

RRUS 32 [29.9x13.3x9.5] B From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

3.31 
3.56 
3.81 

2.42 
2.64 
2.86 

0.08 
0.10 
0.14 

RRUS 32 [29.9x13.3x9.5] C From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

3.31 
3.56 
3.81 

2.42 
2.64 
2.86 

0.08 
0.10 
0.14 

RRUS A2 (16.4''x15.1''x3.3'') A From Leg 3.00 0.0000 182.00 No Ice 2.06 0.49 0.02 
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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 

0.00 
0.00 

1/2'' Ice 
1'' Ice 

2.24 
2.43 

0.60 
0.72 

0.03 
0.05 

RRUS A2 (16.4''x15.1''x3.3'') B From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

2.06 
2.24 
2.43 

0.49 
0.60 
0.72 

0.02 
0.03 
0.05 

RRUS A2 (16.4''x15.1''x3.3'') C From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

2.06 
2.24 
2.43 

0.49 
0.60 
0.72 

0.02 
0.03 
0.05 

DC6-48-60-18-8F 
(24''x18.5''x11'') 

A From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

3.70 
3.94 
4.19 

2.20 
2.40 
2.60 

0.03 
0.06 
0.10 

DC6-48-60-0-8C-EV 
[31.4x10.24x10.24] 

B From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

2.74 
2.96 
3.20 

2.74 
2.96 
3.20 

0.03 
0.05 
0.08 

(Commscope P/N: 
MTC3615) 

A From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

27.10 
34.40 
41.70 

12.02 
17.38 
22.74 

0.52 
0.80 
1.09 

(Commscope P/N: 
MTC3615) 

B From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

27.10 
34.40 
41.70 

12.02 
17.38 
22.74 

0.52 
0.80 
1.09 

(Commscope P/N: 
MTC3615) 

C From Leg 3.00 
0.00 
0.00 

0.0000 182.00 No Ice 
1/2'' Ice 
1'' Ice 

27.10 
34.40 
41.70 

12.02 
17.38 
22.74 

0.52 
0.80 
1.09 

***                   
(2) HBXX-6517DS-A2M 

(74.9x12x6.5) w/ mount pipe 
A From Leg 4.00 

0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

8.95 
9.60 
10.23 

7.14 
8.44 
9.58 

0.07 
0.14 
0.22 

(2) HBXX-6517DS-A2M 
(74.9x12x6.5) w/ mount pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

8.95 
9.60 
10.23 

7.14 
8.44 
9.58 

0.07 
0.14 
0.22 

(2) HBXX-6517DS-A2M 
(74.9x12x6.5) w/ mount pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

8.95 
9.60 
10.23 

7.14 
8.44 
9.58 

0.07 
0.14 
0.22 

LNX-6514DS-AIM 
[72.7x11.9x7.1] w/ mount 

pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

8.73 
9.39 
9.98 

7.71 
8.99 
9.95 

0.09 
0.16 
0.25 

LNX-6514DS-AIM 
[72.7x11.9x7.1] w/ mount 

pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

8.73 
9.39 
9.98 

7.71 
8.99 
9.95 

0.09 
0.16 
0.25 

LNX-6514DS-AIM 
[72.7x11.9x7.1] w/ mount 

pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

8.73 
9.39 
9.98 

7.71 
8.99 
9.95 

0.09 
0.16 
0.25 

QUAD656C0000x 
[74.4x20.5x7.2] w/ mount 

pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

13.76 
14.46 
15.09 

7.92 
9.22 
10.18 

0.10 
0.20 
0.31 

QUAD656C0000x 
[74.4x20.5x7.2] w/ mount 

pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

13.76 
14.46 
15.09 

7.92 
9.22 
10.18 

0.10 
0.20 
0.31 

QUAD656C0000x 
[74.4x20.5x7.2] w/ mount 

pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

13.76 
14.46 
15.09 

7.92 
9.22 
10.18 

0.10 
0.20 
0.31 

DB-T1-6Z-8AB-0Z 
[24x24x10] 

A From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

4.80 
5.07 
5.35 

2.00 
2.19 
2.39 

0.04 
0.08 
0.12 

DB-T1-6Z-8AB-0Z 
[24x24x10] 

B From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

4.80 
5.07 
5.35 

2.00 
2.19 
2.39 

0.04 
0.08 
0.12 
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K 

(2) FD9R6004/2CL-3CL 
[6.5x5.8x1.5] 

A From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

0.31 
0.39 
0.47 

0.09 
0.13 
0.19 

0.00 
0.01 
0.01 

(2) FD9R6004/2CL-3CL 
[6.5x5.8x1.5] 

B From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

0.31 
0.39 
0.47 

0.09 
0.13 
0.19 

0.00 
0.01 
0.01 

(2) FD9R6004/2CL-3CL 
[6.5x5.8x1.5] 

C From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

0.31 
0.39 
0.47 

0.09 
0.13 
0.19 

0.00 
0.01 
0.01 

RRH2x60-AWS [37x11x5] A From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

RRH2x60-AWS [37x11x5] B From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

RRH2x60-AWS [37x11x5] C From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

RRH2X60-1900 
[20.08x11.2x7.2] 

A From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

1.87 
2.05 
2.24 

1.22 
1.37 
1.52 

0.04 
0.06 
0.08 

RRH2X60-1900 
[20.08x11.2x7.2] 

B From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

1.87 
2.05 
2.24 

1.22 
1.37 
1.52 

0.04 
0.06 
0.08 

RRH2X60-1900 
[20.08x11.2x7.2] 

C From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

1.87 
2.05 
2.24 

1.22 
1.37 
1.52 

0.04 
0.06 
0.08 

RRH2x60-700 [37x11x5] A From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

RRH2x60-700 [37x11x5] B From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

RRH2x60-700 [37x11x5] C From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

T-Frame A From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

10.25 
15.26 
20.27 

7.90 
11.61 
15.32 

0.32 
0.45 
0.59 

T-Frame B From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

10.25 
15.26 
20.27 

7.90 
11.61 
15.32 

0.32 
0.45 
0.59 

T-Frame C From Leg 4.00 
0.00 
0.00 

0.0000 160.00 No Ice 
1/2'' Ice 
1'' Ice 

10.25 
15.26 
20.27 

7.90 
11.61 
15.32 

0.32 
0.45 
0.59 

KS24019-L112A [8x2x2] A None   0.0000 100.00 No Ice 
1/2'' Ice 
1'' Ice 

0.14 
0.20 
0.26 

0.14 
0.20 
0.26 

0.01 
0.01 
0.01 

******                   
APXVTM14-C-I20 

(56.3''x12.6''x6.3'') w/ mount 
pipe 

A From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

7.13 
7.84 
8.50 

5.51 
6.69 
7.73 

0.09 
0.15 
0.21 

APXVTM14-C-I20 
(56.3''x12.6''x6.3'') w/ mount 

pipe 

B From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

7.13 
7.84 
8.50 

5.51 
6.69 
7.73 

0.09 
0.15 
0.21 

APXVTM14-C-I20 
(56.3''x12.6''x6.3'') w/ mount 

C From Leg 3.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 

7.13 
7.84 

5.51 
6.69 

0.09 
0.15 
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ft 
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ft 
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° 
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ft 

 CAAA 
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ft2 
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K 

pipe 0.00 1'' Ice 8.50 7.73 0.21 
NNVV-65B-R4 

[72x19.6x7.8] w/ mount pipe 
A From Leg 3.00 

0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

12.85 
13.55 
14.17 

8.05 
9.34 
10.29 

0.12 
0.22 
0.33 

NNVV-65B-R4 
[72x19.6x7.8] w/ mount pipe 

B From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

12.85 
13.55 
14.17 

8.05 
9.34 
10.29 

0.12 
0.22 
0.33 

NNVV-65B-R4 
[72x19.6x7.8] w/ mount pipe 

C From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

12.85 
13.55 
14.17 

8.05 
9.34 
10.29 

0.12 
0.22 
0.33 

1900 MHz RRH 
(25''x11.1''x11.4'') 

A From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

2.31 
2.52 
2.73 

2.38 
2.58 
2.79 

0.06 
0.08 
0.11 

1900 MHz RRH 
(25''x11.1''x11.4'') 

B From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

2.31 
2.52 
2.73 

2.38 
2.58 
2.79 

0.06 
0.08 
0.11 

1900 MHz RRH 
(25''x11.1''x11.4'') 

C From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

2.31 
2.52 
2.73 

2.38 
2.58 
2.79 

0.06 
0.08 
0.11 

(2) 800 MHz RRH 
(19.7''x13''x10.8'') 

A From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

2.13 
2.32 
2.51 

1.77 
1.95 
2.13 

0.05 
0.07 
0.10 

(2) 800 MHz RRH 
(19.7''x13''x10.8'') 

B From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

2.13 
2.32 
2.51 

1.77 
1.95 
2.13 

0.05 
0.07 
0.10 

(2) 800 MHz RRH 
(19.7''x13''x10.8'') 

C From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

2.13 
2.32 
2.51 

1.77 
1.95 
2.13 

0.05 
0.07 
0.10 

TD-RRH8x20-25 
(26.1''x18.6''x6.7'') 

A From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

4.05 
4.30 
4.56 

1.53 
1.71 
1.90 

0.07 
0.10 
0.13 

TD-RRH8x20-25 
(26.1''x18.6''x6.7'') 

B From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

4.05 
4.30 
4.56 

1.53 
1.71 
1.90 

0.07 
0.10 
0.13 

TD-RRH8x20-25 
(26.1''x18.6''x6.7'') 

C From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

4.05 
4.30 
4.56 

1.53 
1.71 
1.90 

0.07 
0.10 
0.13 

Sector Frame w/ Support Rail A From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

8.50 
12.26 
16.02 

9.75 
13.18 
16.61 

0.36 
0.48 
0.61 

Sector Frame w/ Support Rail B From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

8.50 
12.26 
16.02 

9.75 
13.18 
16.61 

0.36 
0.48 
0.61 

Sector Frame w/ Support Rail C From Leg 3.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

8.50 
12.26 
16.02 

9.75 
13.18 
16.61 

0.36 
0.48 
0.61 

(3) V-Brace C None   0.0000 175.00 No Ice 
1/2'' Ice 
1'' Ice 

6.70 
13.84 
20.97 

6.70 
13.84 
20.97 

0.23 
0.56 
0.88 

***                   
PC1N0F-0190B-002M 

[3.9x1.6] 
A From Leg 3.00 

0.00 
0.00 

0.0000 30.00 No Ice 
1/2'' Ice 
1'' Ice 

0.03 
0.06 
0.10 

0.03 
0.06 
0.10 

0.01 
0.01 
0.01 

PC1N0F-0190B-002M 
[3.9x1.6] 

B From Leg 3.00 
0.00 
0.00 

0.0000 30.00 No Ice 
1/2'' Ice 
1'' Ice 

0.03 
0.06 
0.10 

0.03 
0.06 
0.10 

0.01 
0.01 
0.01 

***                   
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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 

FVV-65B-R3 
(96.5x11.85x7.13) w/ Mount 

pipe 

A From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

11.42 
12.04 
12.67 

9.63 
11.05 
12.32 

0.08 
0.17 
0.27 

FVV-65B-R3 
(96.5x11.85x7.13) w/ Mount 

pipe 

B From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

11.42 
12.04 
12.67 

9.63 
11.05 
12.32 

0.08 
0.17 
0.27 

FVV-65B-R3 
(96.5x11.85x7.13) w/ Mount 

pipe 

C From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

11.42 
12.04 
12.67 

9.63 
11.05 
12.32 

0.08 
0.17 
0.27 

RF4450t-71A [16.5x15x11] A From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

2.06 
2.24 
2.43 

1.51 
1.67 
1.83 

0.09 
0.12 
0.14 

RF4450t-71A [16.5x15x11] B From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

2.06 
2.24 
2.43 

1.51 
1.67 
1.83 

0.09 
0.12 
0.14 

RF4450t-71A [16.5x15x11] C From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

2.06 
2.24 
2.43 

1.51 
1.67 
1.83 

0.09 
0.12 
0.14 

RF4451d-70A [15x15x8.9] A From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

1.88 
2.05 
2.22 

1.11 
1.25 
1.39 

0.06 
0.08 
0.10 

RF4451d-70A [15x15x8.9] B From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

1.88 
2.05 
2.22 

1.11 
1.25 
1.39 

0.06 
0.08 
0.10 

RF4451d-70A [15x15x8.9] C From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

1.88 
2.05 
2.22 

1.11 
1.25 
1.39 

0.06 
0.08 
0.10 

RDIDC-9181-PF-48 
[16.57x14.57x8.15] 

A From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

2.01 
2.19 
2.37 

1.13 
1.27 
1.41 

0.02 
0.04 
0.06 

Commscope MTC3975083 A From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

10.60 
16.40 
22.20 

8.10 
12.60 
17.10 

0.41 
0.54 
0.66 

Commscope MTC3975083 B From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

10.60 
16.40 
22.20 

8.10 
12.60 
17.10 

0.41 
0.54 
0.66 

Commscope MTC3975083 C From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

10.60 
16.40 
22.20 

8.10 
12.60 
17.10 

0.41 
0.54 
0.66 

(2) Empty Mount Pipe A From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

(2) Empty Mount Pipe B From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

(2) Empty Mount Pipe C From Leg 3.00 
0.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice 
1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

 
 
 
 

   Truss-Leg Properties   
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Section 
Designation 

Area 
 
 

in2 

 Area 
Ice 

 
in2 

Self 
Weight 

 
K 

Ice 
Weight 

 
K 

Equiv. 
Diameter 

 
in 

Equiv. 
Diameter 

Ice 
in 

 Leg 
Area 

 
in2 

#12 - 1.25'' - 1.00'' 
conn. (Pirod 105244) 

999.6067 2632.6682 0.59 0.36 6.9417 18.2824 3.6816 

#12 - 1.50'' - 1.00'' 
conn. (Pirod 105217) 

1907.4792 5512.2974 0.62 0.67 6.6232 19.1399 5.3014 

#12 - 1.50'' - 1.00'' 
conn. (Pirod 105217) 

1907.4792 5486.8299 0.62 0.66 6.6232 19.0515 5.3014 

#12 - 1.75'' - 1.25'' 
conn. (Pirod 105218 

) 

2269.1322 6102.1483 0.76 0.63 7.8789 21.1880 7.2158 

#12 - 2.00'' - 1.25'' 
conn. (Pirod 105219) 

2260.7557 5628.3939 1.03 0.64 7.8498 19.5430 9.4248 

#12 - 2.00'' - 1.25'' 
conn. (Pirod 105219) 

2260.7557 5588.0059 1.03 0.62 7.8498 19.4028 9.4248 

#12 - 2.25'' - 1.25'' 
conn. (Pirod 105220) 

2387.7320 5603.4756 1.20 0.61 8.2907 19.4565 11.9282 

#12 - 2.25'' - 1.25'' 
conn. (Pirod 105220) 

2387.7320 5535.5406 1.20 0.57 8.2907 19.2206 11.9282 

#18 - 2.50'' (Pirod 
112738- Base Only) 

3724.8211 6903.2459 1.82 0.76 12.9334 23.9696 14.7262 

 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.0 Wind 0 deg - No Ice 
3 0.9 Dead+1.0 Wind 0 deg - No Ice 
4 1.2 Dead+1.0 Wind 30 deg - No Ice 
5 0.9 Dead+1.0 Wind 30 deg - No Ice 
6 1.2 Dead+1.0 Wind 60 deg - No Ice 
7 0.9 Dead+1.0 Wind 60 deg - No Ice 
8 1.2 Dead+1.0 Wind 90 deg - No Ice 
9 0.9 Dead+1.0 Wind 90 deg - No Ice 

10 1.2 Dead+1.0 Wind 120 deg - No Ice 
11 0.9 Dead+1.0 Wind 120 deg - No Ice 
12 1.2 Dead+1.0 Wind 150 deg - No Ice 
13 0.9 Dead+1.0 Wind 150 deg - No Ice 
14 1.2 Dead+1.0 Wind 180 deg - No Ice 
15 0.9 Dead+1.0 Wind 180 deg - No Ice 
16 1.2 Dead+1.0 Wind 210 deg - No Ice 
17 0.9 Dead+1.0 Wind 210 deg - No Ice 
18 1.2 Dead+1.0 Wind 240 deg - No Ice 
19 0.9 Dead+1.0 Wind 240 deg - No Ice 
20 1.2 Dead+1.0 Wind 270 deg - No Ice 
21 0.9 Dead+1.0 Wind 270 deg - No Ice 
22 1.2 Dead+1.0 Wind 300 deg - No Ice 
23 0.9 Dead+1.0 Wind 300 deg - No Ice 
24 1.2 Dead+1.0 Wind 330 deg - No Ice 
25 0.9 Dead+1.0 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
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Comb. 
No. 

Description 

34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 
51 1.2 Dead+1.0 Ev+1.0 Eh 0 deg 
52 0.9 Dead-1.0 Ev+1.0 Eh 0 deg 
53 1.2 Dead+1.0 Ev+1.0 Eh 30 deg 
54 0.9 Dead-1.0 Ev+1.0 Eh 30 deg 
55 1.2 Dead+1.0 Ev+1.0 Eh 60 deg 
56 0.9 Dead-1.0 Ev+1.0 Eh 60 deg 
57 1.2 Dead+1.0 Ev+1.0 Eh 90 deg 
58 0.9 Dead-1.0 Ev+1.0 Eh 90 deg 
59 1.2 Dead+1.0 Ev+1.0 Eh 120 deg 
60 0.9 Dead-1.0 Ev+1.0 Eh 120 deg 
61 1.2 Dead+1.0 Ev+1.0 Eh 150 deg 
62 0.9 Dead-1.0 Ev+1.0 Eh 150 deg 
63 1.2 Dead+1.0 Ev+1.0 Eh 180 deg 
64 0.9 Dead-1.0 Ev+1.0 Eh 180 deg 
65 1.2 Dead+1.0 Ev+1.0 Eh 210 deg 
66 0.9 Dead-1.0 Ev+1.0 Eh 210 deg 
67 1.2 Dead+1.0 Ev+1.0 Eh 240 deg 
68 0.9 Dead-1.0 Ev+1.0 Eh 240 deg 
69 1.2 Dead+1.0 Ev+1.0 Eh 270 deg 
70 0.9 Dead-1.0 Ev+1.0 Eh 270 deg 
71 1.2 Dead+1.0 Ev+1.0 Eh 300 deg 
72 0.9 Dead-1.0 Ev+1.0 Eh 300 deg 
73 1.2 Dead+1.0 Ev+1.0 Eh 330 deg 
74 0.9 Dead-1.0 Ev+1.0 Eh 330 deg 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 193 - 185 5.630 44 0.2336 0.0131 
T2 185 - 170 5.236 44 0.2326 0.0130 
T3 170 - 160 4.490 44 0.2167 0.0125 
T4 160 - 140 3.857 44 0.2133 0.0119 
T5 140 - 120 2.766 44 0.1914 0.0103 
T6 120 - 100 1.913 44 0.1518 0.0079 
T7 100 - 80 1.278 44 0.1179 0.0064 
T8 80 - 60 0.786 44 0.0908 0.0049 
T9 60 - 40 0.430 44 0.0626 0.0035 

T10 40 - 20 0.190 44 0.0402 0.0021 
T11 20 - 0 0.043 44 0.0175 0.0007 
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 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
193.00 Lightning Rod 44 5.630 0.2336 0.0131 32921 
191.00 RR90-17-02DP [56x8x2.75] w/ 

mount pipe 
44 5.530 0.2338 0.0131 32921 

185.00 SL2 44 5.236 0.2326 0.0130 30299 
182.00 7770 [55x11x5] w/ mount pipe 44 5.095 0.2302 0.0129 178046 
175.00 APXVTM14-C-I20 

(56.3''x12.6''x6.3'') w/ mount pipe 
44 4.760 0.2218 0.0127 10508 

170.00 SL3 44 4.490 0.2167 0.0125 7433 
160.00 (2) HBXX-6517DS-A2M 

(74.9x12x6.5) w/ mount pipe 
44 3.857 0.2133 0.0119 15614 

150.00 FVV-65B-R3 (96.5x11.85x7.13) w/ 
Mount pipe 

44 3.274 0.2058 0.0112 15783 

140.00 SL5 44 2.766 0.1914 0.0103 23843 
120.00 SL6 44 1.913 0.1518 0.0079 19745 
100.00 KS24019-L112A [8x2x2] 44 1.278 0.1179 0.0064 39034 
80.00 SL8 44 0.786 0.0908 0.0049 33643 
60.00 SL9 44 0.430 0.0626 0.0035 41140 
40.00 SL10 44 0.190 0.0402 0.0021 58950 
30.00 PC1N0F-0190B-002M [3.9x1.6] 44 0.103 0.0286 0.0014 44863 
20.00 SL11 44 0.043 0.0175 0.0007 37346 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 193 - 185 23.647 12 0.9815 0.0551 
T2 185 - 170 21.989 12 0.9777 0.0545 
T3 170 - 160 18.854 12 0.9107 0.0528 
T4 160 - 140 16.195 12 0.8961 0.0502 
T5 140 - 120 11.611 12 0.8039 0.0433 
T6 120 - 100 8.027 12 0.6371 0.0335 
T7 100 - 80 5.362 12 0.4946 0.0271 
T8 80 - 60 3.299 12 0.3809 0.0206 
T9 60 - 40 1.806 12 0.2626 0.0149 

T10 40 - 20 0.796 12 0.1685 0.0089 
T11 20 - 0 0.180 12 0.0734 0.0031 

      
  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
193.00 Lightning Rod 12 23.647 0.9815 0.0551 7852 
191.00 RR90-17-02DP [56x8x2.75] w/ 

mount pipe 
12 23.226 0.9824 0.0549 7852 

185.00 SL2 12 21.989 0.9777 0.0545 7230 
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Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
182.00 7770 [55x11x5] w/ mount pipe 12 21.395 0.9675 0.0543 42971 
175.00 APXVTM14-C-I20 

(56.3''x12.6''x6.3'') w/ mount pipe 
12 19.988 0.9321 0.0537 2502 

170.00 SL3 12 18.854 0.9107 0.0528 1770 
160.00 (2) HBXX-6517DS-A2M 

(74.9x12x6.5) w/ mount pipe 
12 16.195 0.8961 0.0502 3710 

150.00 FVV-65B-R3 (96.5x11.85x7.13) w/ 
Mount pipe 

12 13.743 0.8644 0.0471 3752 

140.00 SL5 12 11.611 0.8039 0.0433 5668 
120.00 SL6 12 8.027 0.6371 0.0335 4697 
100.00 KS24019-L112A [8x2x2] 12 5.362 0.4946 0.0271 9294 
80.00 SL8 12 3.299 0.3809 0.0206 8013 
60.00 SL9 12 1.806 0.2626 0.0149 9805 
40.00 SL10 12 0.796 0.1685 0.0089 14058 
30.00 PC1N0F-0190B-002M [3.9x1.6] 12 0.432 0.1201 0.0058 10695 
20.00 SL11 12 0.180 0.0734 0.0031 8901 

  
 
 

 Bolt Design Data    
 

Section 
No. 

Elevation 
 

ft 

Component 
Type 

Bolt 
Grade 

 

Bolt Size 
 

in 

Number 
Of 

Bolts 

Maximum 
Load 

per Bolt 
K 

Allowable 
Load 

per Bolt 
K 

Ratio 
Load 

Allowable 

Allowable 
Ratio 

Criteria 

T1 193 Leg A325N 0.6250 5 1.60 27.61 0.058   1 Bolt DS 

T2 185 Leg A325N 1.0000 6 6.02 54.52 0.110   1 Bolt Tension 

T3 170 Leg A325N 1.0000 6 7.08 54.52 0.130   1 Bolt Tension 

    Diagonal A325N 1.0000 1 7.37 10.66 0.691   1 Member Block 
Shear 

T4 160 Leg A325N 1.0000 6 15.39 54.52 0.282   1 Bolt Tension 

    Diagonal A325N 1.0000 1 8.43 11.68 0.722   1 Member Block 
Shear 

T5 140 Leg A325N 1.0000 6 22.72 54.52 0.417   1 Bolt Tension 

    Diagonal A325N 1.0000 1 7.81 11.68 0.669   1 Member Block 
Shear 

T6 120 Leg A325N 1.0000 6 29.03 54.52 0.532   1 Bolt Tension 

    Diagonal A325N 1.0000 1 7.61 19.47 0.391   1 Member Block 
Shear 

T7 100 Leg A325N 
>1'' 

1.2500 6 34.64 76.32 0.454   1 Bolt Tension 

    Diagonal A325N 1.2500 1 7.48 20.30 0.369   1 Member Block 
Shear 

T8 80 Leg A325N 
>1'' 

1.2500 6 39.81 76.32 0.522   1 Bolt Tension 

    Diagonal A325N 1.2500 1 7.91 23.70 0.334   1 Member Block 
Shear 

T9 60 Leg A325N 
>1'' 

1.2500 6 44.64 76.32 0.585   1 Bolt Tension 

    Diagonal A325N 1.2500 1 8.28 23.70 0.349   1 Member Block 
Shear 

T10 40 Leg A325N 
>1'' 

1.2500 12 24.76 76.32 0.324   1 Bolt Tension 

    Diagonal A325N 1.2500 1 10.48 23.70 0.442   1 Member Block 
Shear 
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Section 
No. 

Elevation 
 

ft 

Component 
Type 

Bolt 
Grade 

 

Bolt Size 
 

in 

Number 
Of 

Bolts 

Maximum 
Load 

per Bolt 
K 

Allowable 
Load 

per Bolt 
K 

Ratio 
Load 

Allowable 

Allowable 
Ratio 

Criteria 

T11 20 Diagonal A325N 1.0000 2 8.89 35.53 0.250   1 Member Block 
Shear 

                      
 
 
 

 Compression Checks   
 
 

 Leg Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 193 - 185 2 8.00 0.17 4.0 

K=1.00 
3.1416 -7.99 141.21 0.057 1  

 
T2 185 - 170 2 15.00 2.34 56.2 

K=1.00 
3.1416 -40.91 112.25 0.364 1  

 
T3 170 - 160 #12 - 1.25'' - 1.00'' conn. 

(Pirod 105244) 
10.02 10.02 45.4 

K=1.00 
3.6816 -51.40 142.49 0.361 1  

 
T4 160 - 140 #12 - 1.50'' - 1.00'' conn. 

(Pirod 105217) 
20.03 10.02 37.8 

K=1.00 
5.3014 -107.97 214.86 0.503 1  

 
T5 140 - 120 #12 - 1.50'' - 1.00'' conn. 

(Pirod 105217) 
20.03 10.02 37.8 

K=1.00 
5.3014 -155.77 214.86 0.725 1  

 
T6 120 - 100 #12 - 1.75'' - 1.25'' conn. 

(Pirod 105218 ) 
20.03 10.02 32.4 

K=1.00 
7.2158 -198.05 300.68 0.659 1  

 
T7 100 - 80 #12 - 2.00'' - 1.25'' conn. 

(Pirod 105219) 
20.03 10.02 28.4 

K=1.00 
9.4248 -236.72 399.87 0.592 1  

 
T8 80 - 60 #12 - 2.00'' - 1.25'' conn. 

(Pirod 105219) 
20.03 10.02 28.4 

K=1.00 
9.4248 -273.14 399.87 0.683 1  

 
T9 60 - 40 #12 - 2.25'' - 1.25'' conn. 

(Pirod 105220) 
20.03 10.02 25.2 

K=1.00 
11.9282 -308.24 512.38 0.602 1  

 
T10 40 - 20 #12 - 2.25'' - 1.25'' conn. 

(Pirod 105220) 
20.03 10.02 25.2 

K=1.00 
11.9282 -344.47 512.38 0.672 1  

 
T11 20 - 0 #18 - 2.50'' (Pirod 112738- 

Base Only) 
20.03 20.03 32.6 

K=1.00 
14.7262 -355.05 613.14 0.579 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Truss-Leg Diagonal Data    
 
Section 

No. 
Elevation 

ft 
Diagonal Size 

 
Ld 
ft 

Kl/r 
 

Pn  
K 

A 
in2 

Vu  
K 

Vn  
K 

Stress 
Ratio 

T3 170 - 160 0.5 1.48 121.0 165.67 0.1963 1.45 3.29 0.442 

 
T4 160 - 140 0.5 1.47 120.0 238.57 0.1963 1.96 3.34 0.586 
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Section 
No. 

Elevation 
ft 

Diagonal Size 
 

Ld 
ft 

Kl/r 
 

Pn  
K 

A 
in2 

Vu  
K 

Vn  
K 

Stress 
Ratio 

T5 140 - 120 0.5 1.47 120.0 238.57 0.1963 1.23 3.34 0.369 

 
T6 120 - 100 0.5 1.46 119.0 324.71 0.1963 0.97 3.38 0.288 

 
T7 100 - 80 0.625 1.45 94.4 424.12 0.3068 1.19 6.96 0.172 

 
T8 80 - 60 0.625 1.45 94.4 424.12 0.3068 0.73 6.96 0.105 

 
T9 60 - 40 0.625 1.43 93.6 536.77 0.3068 0.68 7.01 0.097 

 
T10 40 - 20 0.625 1.43 93.6 536.77 0.3068 3.55 7.01 0.507 

 
T11 20 - 0 0.75 1.73 93.9 662.68 0.4418 1.29 14.36 0.090 

 
                    

 
 

 Diagonal Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 193 - 185 1 5.32 2.57 111.0 

K=0.90 
0.7854 -1.93 14.35 0.134 1  

 
T2 185 - 170 1 5.52 2.67 115.3 

K=0.90 
0.7854 -5.99 13.35 0.449 1  

 
T3 170 - 160 L2 1/2x2 1/2x3/16 9.89 5.19 125.8 

K=1.00 
0.9020 -8.04 16.32 0.493 1  

 
T4 160 - 140 L3x3x3/16 10.80 5.55 113.9 

K=1.02 
1.0900 -8.97 22.98 0.390 1  

 
T5 140 - 120 L3x3x3/16 11.98 6.10 122.8 

K=1.00 
1.0900 -8.11 20.56 0.395 1  

 
T6 120 - 100 L3x3x5/16 13.35 6.76 137.7 

K=1.00 
1.7800 -8.12 26.86 0.302 1  

 
T7 100 - 80 L3x3x5/16 14.68 7.36 149.9 

K=1.00 
1.7800 -7.96 22.66 0.351 1  

 
T8 80 - 60 L3 1/2x3 1/2x5/16 16.29 8.16 141.8 

K=1.00 
2.0900 -8.36 29.73 0.281 1  

 
T9 60 - 40 L3 1/2x3 1/2x5/16 17.97 8.99 156.4 

K=1.00 
2.0900 -8.45 24.45 0.345 1  

 
T10 40 - 20 L3 1/2x3 1/2x5/16 19.72 9.86 171.5 

K=1.00 
2.0900 -9.26 20.33 0.455 1  

 
T11 20 - 0 2L3 1/2x3 1/2x5/16x3/8 26.44 13.56 155.7 

K=1.00 
4.1800 -20.39 48.15 0.423 1  

 
    2L 'a' > 74.1952 in - 209               
                    

 
1 P u  / Pn controls 
 
 

 Horizontal Design Data (Compression)    
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 193 - 185 7/8 5.00 4.83 185.6 

K=0.70 
0.6013 -0.33 3.94 0.084 1  

 
T2 185 - 170 7/8 5.00 4.83 185.6 

K=0.70 
0.6013 -0.78 3.94 0.198 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 193 - 185 1 1/4 5.00 4.83 129.9 

K=0.70 
1.2272 -0.22 16.42 0.014 1  

 
T2 185 - 170 1 1/4 5.00 4.83 129.9 

K=0.70 
1.2272 -0.79 16.42 0.048 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Bottom Girt Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 193 - 185 1 1/4 5.00 4.83 129.9 

K=0.70 
1.2272 -0.78 16.42 0.048 1  

 
T2 185 - 170 1 1/4 5.00 4.83 129.9 

K=0.70 
1.2272 -2.02 16.42 0.123 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Mid Girt Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 193 - 185 1 1/4 5.00 4.83 129.9 

K=0.70 
1.2272 -0.40 16.35 0.025 1  

 
T2 185 - 170 1 1/4 5.00 4.83 129.9 

K=0.70 
1.2272 -0.31 16.42 0.019 1  

 
                    

 
1 P u  / Pn controls 
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 Tension Checks   
 
 

 Leg Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 193 - 185 2 8.00 0.17 4.0 1.7942 4.50 87.47 0.051 1 #  

 
T2 185 - 170 2 15.00 0.58 14.0 3.1416 36.13 141.37 0.256 1  

 
T3 170 - 160 #12 - 1.25'' - 1.00'' conn. 

(Pirod 105244) 
10.02 10.02 45.4 3.6816 42.50 165.67 0.257 1  

 
T4 160 - 140 #12 - 1.50'' - 1.00'' conn. 

(Pirod 105217) 
20.03 10.02 37.8 5.3014 92.34 238.57 0.387 1  

 
T5 140 - 120 #12 - 1.50'' - 1.00'' conn. 

(Pirod 105217) 
20.03 10.02 37.8 5.3014 136.31 238.57 0.571 1  

 
T6 120 - 100 #12 - 1.75'' - 1.25'' conn. 

(Pirod 105218 ) 
20.03 10.02 32.4 7.2158 174.15 324.71 0.536 1  

 
T7 100 - 80 #12 - 2.00'' - 1.25'' conn. 

(Pirod 105219) 
20.03 10.02 28.4 9.4248 207.83 424.12 0.490 1  

 
T8 80 - 60 #12 - 2.00'' - 1.25'' conn. 

(Pirod 105219) 
20.03 10.02 28.4 9.4248 238.86 424.12 0.563 1  

 
T9 60 - 40 #12 - 2.25'' - 1.25'' conn. 

(Pirod 105220) 
20.03 10.02 25.2 11.9282 267.85 536.77 0.499 1  

 
T10 40 - 20 #12 - 2.25'' - 1.25'' conn. 

(Pirod 105220) 
20.03 10.02 25.2 11.9282 297.10 536.77 0.553 1  

 
T11 20 - 0 #18 - 2.50'' (Pirod 112738- 

Base Only) 
20.03 20.03 32.6 14.7262 307.22 662.68 0.464 1  

 
                    

 
1 P u  / Pn controls 
# Based on net area of leg in section below 
 
 

 Truss-Leg Diagonal Data    
 
Section 

No. 
Elevation 

ft 
Diagonal Size 

 
Ld 
ft 

Kl/r 
 

Pn  
K 

A 
in2 

Vu  
K 

Vn  
K 

Stress 
Ratio 

T3 170 - 160 0.5 1.48 121.0 165.67 0.1963 1.45 3.29 0.442 

 
T4 160 - 140 0.5 1.47 120.0 238.57 0.1963 1.96 3.34 0.586 

 
T5 140 - 120 0.5 1.47 120.0 238.57 0.1963 1.23 3.34 0.369 

 
T6 120 - 100 0.5 1.46 119.0 324.71 0.1963 0.97 3.38 0.288 

 
T7 100 - 80 0.625 1.45 94.4 424.12 0.3068 1.19 6.96 0.172 

 
T8 80 - 60 0.625 1.45 94.4 424.12 0.3068 0.73 6.96 0.105 
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Section 
No. 

Elevation 
ft 

Diagonal Size 
 

Ld 
ft 

Kl/r 
 

Pn  
K 

A 
in2 

Vu  
K 

Vn  
K 

Stress 
Ratio 

 
T9 60 - 40 0.625 1.43 93.6 536.77 0.3068 0.68 7.01 0.097 

 
T10 40 - 20 0.625 1.43 93.6 536.77 0.3068 3.55 7.01 0.507 

 
T11 20 - 0 0.75 1.73 93.9 662.68 0.4418 1.29 14.36 0.090 

 
                    

 
 

 Diagonal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 193 - 185 1 5.32 2.57 123.4 0.7854 1.88 35.34 0.053 1  

 
T2 185 - 170 1 5.52 2.67 128.1 0.7854 5.91 35.34 0.167 1  

 
T3 170 - 160 L2 1/2x2 1/2x3/16 9.89 5.19 83.2 0.5183 7.37 22.55 0.327 1  

 
T4 160 - 140 L3x3x3/16 10.80 5.55 73.6 0.6593 8.43 28.68 0.294 1  

 
T5 140 - 120 L3x3x3/16 11.36 5.81 76.9 0.6593 7.81 28.68 0.272 1  

 
T6 120 - 100 L3x3x5/16 13.35 6.76 90.7 1.0713 7.61 46.60 0.163 1  

 
T7 100 - 80 L3x3x5/16 14.68 7.36 99.0 1.0127 7.48 44.05 0.170 1  

 
T8 80 - 60 L3 1/2x3 1/2x5/16 16.29 8.16 93.4 1.2452 7.91 54.17 0.146 1  

 
T9 60 - 40 L3 1/2x3 1/2x5/16 17.97 8.99 102.7 1.2452 8.28 54.17 0.153 1  

 
T10 40 - 20 L3 1/2x3 1/2x5/16 19.72 9.86 112.4 1.2452 10.48 54.17 0.194 1  

 
T11 20 - 0 2L3 1/2x3 1/2x5/16x3/8 26.44 13.56 153.9 2.6077 17.78 113.43 0.157 1  

 
    2L 'a' > 74.1952 in - 212               
                    

 
1 P u  / Pn controls 
 
 

 Horizontal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 193 - 185 7/8 5.00 4.83 265.1 0.6013 0.38 19.48 0.019 1  

 
T2 185 - 170 7/8 5.00 4.83 265.1 0.6013 0.78 19.48 0.040 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

Pn 
 

K 

Ratio 
Pu 

Pn 
                    

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 193 - 185 1 1/4 5.00 4.83 185.6 1.2272 0.18 55.22 0.003 1  

 
T2 185 - 170 1 1/4 5.00 4.83 185.6 1.2272 0.79 55.22 0.014 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Bottom Girt Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 193 - 185 1 1/4 5.00 4.83 185.6 1.2272 0.83 55.22 0.015 1  

 
T2 185 - 170 1 1/4 5.00 4.83 185.6 1.2272 2.08 55.22 0.038 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Mid Girt Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 193 - 185 1 1/4 5.00 4.83 185.6 1.2272 0.44 39.76 0.011 1  

 
T2 185 - 170 1 1/4 5.00 4.83 185.6 1.2272 0.54 55.22 0.010 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Section Capacity Table 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

øPallow 
K 

% 
Capacity 

Pass 
Fail 

T1 193 - 185 Leg 2 1 -7.99 141.21 5.7 
5.8 (b) 

Pass  

T2 185 - 170 Leg 2 41 -40.91 112.25 36.4 Pass  
T3 170 - 160 Leg #12 - 1.25'' - 1.00'' conn. (Pirod 

105244) 
92 -51.21 142.49 44.2 Pass  

T4 160 - 140 Leg #12 - 1.50'' - 1.00'' conn. (Pirod 
105217) 

101 -79.47 214.86 58.6 Pass  

T5 140 - 120 Leg #12 - 1.50'' - 1.00'' conn. (Pirod 
105217) 

117 -155.77 214.86 72.5 Pass  

T6 120 - 100 Leg #12 - 1.75'' - 1.25'' conn. (Pirod 
105218 ) 

132 -198.05 300.68 65.9 Pass  

T7 100 - 80 Leg #12 - 2.00'' - 1.25'' conn. (Pirod 
105219) 

147 -236.72 399.87 59.2 Pass  

T8 80 - 60 Leg #12 - 2.00'' - 1.25'' conn. (Pirod 
105219) 

162 -273.14 399.87 68.3 Pass  

T9 60 - 40 Leg #12 - 2.25'' - 1.25'' conn. (Pirod 
105220) 

177 -308.24 512.38 60.2 Pass  

T10 40 - 20 Leg #12 - 2.25'' - 1.25'' conn. (Pirod 
105220) 

192 -344.47 512.38 67.2 Pass  

T11 20 - 0 Leg #18 - 2.50'' (Pirod 112738- Base 
Only) 

207 -355.05 613.14 57.9 Pass  

T1 193 - 185 Diagonal 1 14 -1.93 14.35 13.4 Pass  
T2 185 - 170 Diagonal 1 52 -5.99 13.35 44.9 Pass  
T3 170 - 160 Diagonal L2 1/2x2 1/2x3/16 95 -8.04 16.32 49.3 

69.1 (b) 
Pass  

T4 160 - 140 Diagonal L3x3x3/16 106 -8.97 22.98 39.0 
72.2 (b) 

Pass  

T5 140 - 120 Diagonal L3x3x3/16 121 -8.11 20.56 39.5 
66.9 (b) 

Pass  

T6 120 - 100 Diagonal L3x3x5/16 136 -8.12 26.86 30.2 
39.1 (b) 

Pass  

T7 100 - 80 Diagonal L3x3x5/16 151 -7.96 22.66 35.1 
36.9 (b) 

Pass  

T8 80 - 60 Diagonal L3 1/2x3 1/2x5/16 166 -8.36 29.73 28.1 
33.4 (b) 

Pass  

T9 60 - 40 Diagonal L3 1/2x3 1/2x5/16 181 -8.45 24.45 34.5 
34.9 (b) 

Pass  

T10 40 - 20 Diagonal L3 1/2x3 1/2x5/16 193 -9.26 20.33 45.5 Pass  
T11 20 - 0 Diagonal 2L3 1/2x3 1/2x5/16x3/8 209 -20.39 48.15 42.3 Pass  
T1 193 - 185 Horizontal 7/8 32 -0.33 3.94 8.4 Pass  
T2 185 - 170 Horizontal 7/8 64 -0.78 3.94 19.8 Pass  
T1 193 - 185 Top Girt 1 1/4 5 -0.22 16.42 1.4 Pass  
T2 185 - 170 Top Girt 1 1/4 43 -0.79 16.42 4.8 Pass  
T1 193 - 185 Bottom Girt 1 1/4 9 -0.78 16.42 4.8 Pass  
T2 185 - 170 Bottom Girt 1 1/4 47 -2.02 16.42 12.3 Pass  
T1 193 - 185 Mid Girt 1 1/4 11 -0.40 16.35 2.5 Pass  
T2 185 - 170 Mid Girt 1 1/4 48 -0.31 16.42 1.9 Pass  

              Summary   
            Leg (T5) 72.5 Pass  
            Diagonal 

(T4) 
72.2 Pass  

            Horizontal 
(T2) 

19.8 Pass  

            Top Girt 
(T2) 

4.8 Pass  

            Bottom Girt 
(T2) 

12.3 Pass  

            Mid Girt 
(T1) 

2.5 Pass  

            Bolt Checks 72.2 Pass  
      RATING = 72.5 Pass  
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  Program Version 8.1.1.0 - 6/3/2021 File://fl1fs1.sbasite.com/data/Engineering/Structural Analysis/CT/CT01105-S/SADocs/234501, v1/Tower Model/CT01105-S 
Bozrah.eri 



Loading for Seismic Analysis - Rev H (2.7.7.1 Equivalent Lateral Force Procedure) V3.0 - 03/13/2020

Project# : Analysis complete

Tower Data Structure Date I = 1.00
SST II Fa = 1.60
193 D (default) Fv = 2.40
22 Seismic Date T (sec) = 0.82
11 0.197 R = 3.00

0.054 Ke = 1.16
Note: 6 Cs = 0.05
1: Get self weight & add weight (feedline) from "Mast Forces table (tnxTower Reports)" Vs (kip) = 5.75
2: Get appurtenance weight from "Appurt. Pressure table (tnxTower Reports)" Ts (sec) = 0.41
3: Get the guy weight from "WEIGHTAUXDATA" excel file from the tnx out put files 

Top Elev Top 
width

Self 
Weight

Add Weight 
(feedline)

Appurtenance 
Weight Guy Weight Total Weight Eh (Fx) *Ev

ft ft kip kip kip kip kip kip kip
1 193 5 0.7 1.9 4.12 6.72 0.64 0.28
2 185 5 1.3 3.94 6.14 11.38 1.12 0.48
3 170 5 1.07 2.79 2.58 6.44 0.52 0.27
4 160 6 2.43 6.07 2.12 10.62 0.87 0.45
5 140 8 2.49 6.16 8.65 0.59 0.36
6 120 10 3.4 6.16 9.56 0.55 0.40
7 100 12 4.09 6.17 10.26 0.48 0.43
8 80 14 4.45 6.17 10.62 0.39 0.45
9 60 16 5.41 6.17 11.58 0.31 0.49

10 40 18 5.29 6.17 0.02 11.48 0.19 0.48
11 20 20 7.89 3.97 11.86 0.09 0.50

11.8 38.52 55.67 14.98 109.17 5.75

Tnx User Forces

Number of sections :

Section

CT01105-DSW-082423

Risk category :
Site class :

Short period (Ss):
1sec period (S1) :

Long period transition (TL) (Fig B-19):

Tower type :
Height (ft) :

Base face width (ft) :



Self Support Anchor Bolt Check

Project Information Bolt Information
Quantity : 6

H Diameter (in) : 2
Leg Reaction Assumed lar (in) : 3

Uplift(kips): 327 Shear (kips) : 38 Bolt Fy (ksi) : 105
Comp(kips): 382 Shear (kips) : 45 Bolt Fu (AISC Table 2-6) (ksi): 125

Grout # of threads (AISC Table 7-17) : 4.5

Strength Reduction Factors
0.75
0.90
0.75
0.9

38.2%Bolt Capacity :

V3.6 - 08/10/2021

SBA Project # :
Code :

CT01105-DSW-082423

Tension :

Shear :

Pass

Flexure :

Compression :

5,000 psi Grout Present

Use Section 15.7 exemption



Customer Name:
Site Name:
Site Nmber:
Engr. Number:

Drawings/Calculations

Analysis

3 Legs

0.00

(1). Individual Leg: 0.5'

Axial Load (Kips): 382.0 Uplift Force (Kips): 327.0

Shear Force (Kips): 45.0

(2). Tower Base: #DIV/0! # 0

Total Vertical Load (Kips): 82.0 Total Shear Force (Kips): 58.0 99' 0 # 0

Moment (Kips-ft): 6927.0 4.5' 49 # 11

Foundation Geometries: 49 # 11

22.0 Mods required -Yes/No ?: No 49 # 11

Diameter of Pier (ft.): Round 1.3 Pier Height A. G. (ft.): 0.50

Tower center to mat center (ft): 3.18 Depth of Base BG (ft.): 4.5 #

Length of Pad (ft.): 32.5 Width of Pad (ft.): 32.5 5'

Thickness of Pad (ft): 5.00

49 # 11 49 # 11

6.351

Mat Center

Concrete Strength (psi): 4000 Steel Elastic Modulus: 29000 ksi (W) 3.18 Tower Center

Vertical bar yield (ksi) Tie steel yield (ksi): 32.5' 22.0

Vertical Rebar Size #: Tie / Stirrup Size #:

Qty. of Vertical Rebars: Tie Spacing (in):

Pad Rebar Yield (Ksi): 60 Pad Steel Rebar Size (#): 11 6.73 12.702

Concrete Cover (in.): 3 Unit Weight of Concrete: 150.0 pcf

Rebar at the bottom of the concrete pad: 19.053

Qty. of Rebar in Pad (L): 49 Qty. of Rebar in Pad (W): 49

Rebar at the top of the concrete pad: 32.5' (L)

Qty. of Rebar in Pad (L): 49 Qty. of Rebar in Pad (W): 49

Soil Design Parameters:

Soil Unit Weight (pcf): 120.0 Soil Buoyant Weight: 50.0 Pcf

Water Table B.G.S. (ft): 99.0 Unit Weight of Water: 62.4 pcf

Ultimate Bearing Pressure (psf): 40000 Consider ties in concrete shear strength:

Consider Soil Lateral Resistance ? No (W) Mat Center Tower Center

Notes: 32.5'

 1. Dimension unit in sketches is in feet.

Allowable overstress %: 5.00% TES Engr. Number: Page 2/2 Date:

TIA-222-H

Number of Tower Legs:

Foundation Info Obtained from:

Analysis or Design?

CT01105-S

16.3

Base Reactions (Factored):

Material Properties and Reabr Info:

Leg distance (Center-to-Center ft.):

0 8/24/2023

6.719

1.4'

8/24/2023
Mat Foundation Design for Self Supporting Tower Date

Engineer Name:

TIA Standard:
Structure Height (Ft.): 193

SBA Communications Corp

SBA Engineer
Bozrah

TESEngineer Login ID:



Apply 1.35 for e/w per G/H: 1.35

Foundation Analysis and Design: Uplift Strength Reduction Factor: 0.75 Compression Strength Reduction Factor: 0.75

2.10 Total Dry Soil Weight (Kips): 0.25

0.00 Total Buoyant Soil Weight (Kips): 0.00

0.25 Weight from the Concrete Block at Top (K): 0.00

5283.34 Total Dry Concrete Weight (Kips): 792.50

0.00 Total Buoyant Concrete Weight (Kips): 0.00

792.50 Total Vertical Load on Base (Kips): 874.75
Load/   

Capacity  

Ratio

Calculated Maxium Net Soil Pressure under the base (psf): 2435.21 < Allowable Factored Soil Bearing (psf): 30000 0.08 OK!

Allowable Foundation Overturning Resistance (kips-ft.): 12926.5 > Design Factored Momont (kips-ft): 7507 0.58 OK!

Factor of Safety Against Overturning (O. R. Moment/Design Moment): 1.72 OK!

Check the capacities of Reinforceing Concrete:

Strength reduction factor (Flexure and axial tension): 0.90 Strength reduction factor (Shear): 0.75

Strength reduction factor (Axial compresion): 0.65 Wind Load Factor on Concrete Design: 1.00

 (1) Concrete Pier:

Load/   

Capacity  

Ratio

Vertical Steel Rebar Area (sq. in./each): #N/A Tie / Stirrup Area (sq. in./each): #N/A

Calculated Moment Capacity (Mn,Kips-Ft): #N/A #N/A Design Factored Moment (Mu, Kips-Ft): 22.6 #N/A ###

Calculated Shear Capacity (Kips): #N/A #N/A Design Factored Shear (Kips): 45.0 #N/A ###

Calculated Tension Capacity (Tn, Kips): #N/A #N/A Design Factored Tension (Tu Kips): 327.0 #N/A ###

Calculated Compression Capacity (Pn, Kips): #N/A #N/A Design Factored Axial Load (Pu Kips): 382.0 #N/A ###

Moment & Tension Strength Combination: #N/A #N/A Check Tie Spacing (Design/Req'd): #DIV/0!

Pier Reinforcement Ratio: #N/A

 (2).Concrete Pad:

One-Way Design Shear Capacity (L or W Direction, Kips): 2083.5 > One-Way Factored Shear (L/W-Dir Kips): 297.3 0.14 OK!

One-Way Design Shear Capacity (Diagonal Dir., Kips): 1788.3 > One-Way Factored Shear (Dia. Dir, Kips): 430.8 0.24 OK!

Lower Steel Pad Reinforcement Ratio (L or W-Direct. ): 0.0035 Lower Steel Reinf. Ratio (Dia. Dir.): 0.0030

Lower Steel Pad Moment Capacity (L or W-Dir. Kips-ft): 18775.5 > Moment at Bottom ( L-Direct. K-Ft): 1769.9 0.09 OK!

Lower Steel Pad Moment Capacity (Dia. Direction,K-ft): 18855.2 > Moment at Bottom ( Dia. Dir. K-Ft): 3104.2 0.16 OK!

Upper Steel Pad Reinforcement Ratio (L or W -Direction): 0.0035 Upper Steel Reinf. Ratio (Dia. Dir.): 0.0030

Upper Steel Pad Moment Capacity (L or W-Dir., Kips-ft): 18775.5 > Moment at the top  (L-Dir Kips-Ft): 901.2 0.05 OK!

Upper Steel Pad Moment Capacity (Dia. Direction, K-ft): 18855.2 > Moment at the top  (Dia. Dir., K-Ft): 1228.3 0.07 OK!

Punching Failure Capacity From Down Load (Kips): 2425.9 > Punch. Failure Factored Shear (K): 382.0 0.16 OK!

Punching Failure Capacity From Uplift (Kips): 2224.5 > Punch. Failure Factored Shear (K): 327.0 0.15 OK!

(3). Check Max. eccentricity of Loading:

The maximum eccentricity of Loading: 8.58 ft. Allowable eccentricity (0.45 W, ft.): 14.625 OK!

Check the strength of the concrete Pad:

At the edge of the existing pier:

One-Way Design Shear Capacity (L or W Direction, Kips): 3177.9 > One-Way Factored Shear (L/W-Dir Kips): 298.8 0.09 OK!

One-Way Design Shear Capacity (Diagonal Dir., Kips): 2727.7 > One-Way Factored Shear (Dia. Dir, Kips): 432.4 0.16 OK!

Lower Steel Pad Moment Capacity (L or W-Dir. Kips-ft): 18775.5 > Moment at Bottom ( L-Direct. K-Ft): 602.5 0.03 OK!

Lower Steel Pad Moment Capacity (Dia. Direction,K-ft): 28759.3 > Moment at Bottom ( Dia. Dir. K-Ft): 907.0 0.03 OK!

Upper Steel Pad Moment Capacity (L or W-Dir., Kips-ft): 28950.2 > Moment at the top  (L-Dir Kips-Ft): 1186.3 0.04 OK!

Upper Steel Pad Moment Capacity (Dia. Direction, K-ft): 29029.9 > Moment at the top  (Dia. Dir., K-Ft): 1229.1 0.04 OK!

Punching Failure Capacity From Down Load (Kips): 6837.8 > Punch. Failure Factored Shear (K): 404.4 0.06 OK!

Punching Failure Capacity From Uplift (Kips): 5349.6 > Punch. Failure Factored Shear (K): 327.0 0.06 OK!

At the edge of the enlarged pier:

One-Way Design Shear Capacity (L or W Direction, Kips): 2083.5 > One-Way Factored Shear (L/W-Dir Kips): 110.8 0.05 OK!

One-Way Design Shear Capacity (Diagonal Dir., Kips): 1220.6 > One-Way Factored Shear (Dia. Dir, Kips): 274.1 0.22 OK!

       Total Dry Soil Volume (cu. Ft.):

       Total Effective Soil Weight (Kips):

       Total Dry Concrete Volume (cu. Ft.):

       Total Buoyant Concrete Volume (cu. Ft.):

       Total Effective Concrete Weight (Kips):

Check Soil Capacities:

#N/A

Depth of concrete block:

       Total Buoyant Soil Volume (cu. Ft.):

BParreira
Rectangle

BParreira
Rectangle



EXHIBIT 9 

Antenna Mount Analysis



 

                                                                                                                    (TEP OPCO, LLC) 
 

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

September 15, 2023 
 

 
 

Dish Wireless 
5701 South Santa Fe Drive 
Littleton, CO 80120 
 
RE: Dish Site Number:  BOBOS01169A  

TEP Project Number: 273838.881212 
Site Address:  131 Gifford Lane 
   Bozrah, CT 06334 
 

To Whom It May Concern: 
 
TEP Northeast (TEP NE) has been authorized by Dish Wireless to perform a mount analysis on the proposed 
Dish Wireless antenna/RRH mounts to determine their capability of supporting the following loading: 
 

• (3) FFVV-65B-R2 Antennas (72.0”x19.6”x7.8” – Wt. = 71 lbs. /each) 
 

• (3) RF4450t-71A RRH’s (16.5”x15.0”x11.0” – Wt. = 95 lbs. /each)  
 

• (3) RF4451d-70A RRH’s (15.0”x15.0”x8.9” – Wt. = 61 lbs. /each) 
 

• (1) RDIDC-9181-PF-48 OVP (16.6”x14.6”x8.2” – Wt. = 22 lbs.) 
 

*Proposed equipment shown in bold 
 
Mount fabrication drawings prepared by Commscope, P/N MTC3975083, dated November 19, 2014, were 
used to perform this analysis.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Page 2 of 3 
Re: BOBOS01169A 

September 15, 2023 

 

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

   

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 125 mph with a max basic wind speed with ice of 50 
mph and a max ice thickness of 1.0 in.  An escalated ice thickness of 1.16 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 
0.197 and a spectral response acceleration parameter at a period of 1 second, S1, of 0.054. 
 

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

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

• The proposed mounts will be secured to the existing self supporting 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 Proposed Commscope P/N MTC3975083 mounts   
ARE CAPABLE of supporting the proposed installation. 
 

 Component Controlling Load Case Stress Ratio Pass/Fail 

Proposed Mount Rating 14 LC40 36% PASS 

 
Reference Documents: 
 

• Mount fabrication drawings prepared by Commscope, P/N MTC3975083, dated November 19, 2014. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





Wind & Ic e
Calculatio ns



Date:                     9/8/2023
Project No.:       BOBOS01169A

Designed By:      KM          Checked By:  MSC       

2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg) 2/α z= 150 (ft)
zg= 1200 (ft)

Kz= 1.110 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= 150
zs= 446 (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= 0.98 (from 2.6.8)

2.6.10 Design Ice Thickness

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

Kiz = 1.16 (from Sec. 2.6.10)



Date:                     9/8/2023

Project No.:       BOBOS01169A

Designed By:      KM          Checked By:  MSC       

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= 193 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances Gh= 1.0

2.6.9.4 Structures Supported on Other Structures

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

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 1.110 (from 2.6.5.2)

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

qz= 41.49 Ke= 0.98 (from 2.6.8)
qz (ice)= 6.64 Kd= 0.95 (from Table 2-2)
qz (30)= 2.39 Vmax= 125 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph
V30= 30 mph

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

Latticed structures with triangular, square or rectangular cross 
sections

0.85

Tubular pole structures supporting antennas enclosed within a 
cylindrical shroud

1.00

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

0.95



Date:                     9/8/2023

Project No.:       BOBOS01169A

Designed By:      KM          Checked By:  MSC       

Determine Ca:

Table 2-9

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

(Transitional)
C > 78

(Supercritical)

Ice Thickness = 1.16 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)

FFVV-65B-R2 Antenna 72.0 19.6 7.8 9.80 3.67 1.25 509 94 29

RF4450t-71A RRH 16.5 15.0 11.0 1.72 1.10 1.20 86 18 5
RF4450t-71A RRH (Side) 16.5 11.0 15.0 1.26 1.50 1.20 63 14 4
RF4450t-71A RRH (Shielded) 16.5 5.5 15.0 0.63 3.00 1.22 32 8 2

.
RF4451d-70A RRH 15.0 15.0 8.9 1.56 1.00 1.20 78 17 4
RF4451d-70A RRH (Side) 15.0 8.9 15.0 0.93 1.69 1.20 46 11 3
RF4451d-70A RRH (Shielded) 15.0 4.5 15.0 0.46 3.37 1.24 24 7 1

RDIDC-9181-PF-48 OVP 16.6 14.6 8.2 1.68 1.14 1.20 84 18 5

2-1/2" Pipe 2.9 12.0 - 0.24 0.24 1.20 12

2" Pipe 2.4 12.0 - 0.20 0.20 1.20 10

1-1/2" Pipe 1.9 12.0 - 0.16 0.16 1.20 8

5/8" Round Bar 0.6 12.0 - 0.05 0.05 1.20 3

1/2" Round Bar 0.5 12.0 - 0.04 0.04 1.20 2

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

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



Date:                     9/8/2023

Project No.:       BOBOS01169A

Designed By:      KM          Checked By:  MSC       

Angle = 30 (deg)   Ice Thickness = 1.16 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)

FFVV-65B-R2 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 509 239 441

RF4450t-71A RRH 16.5 15.0 11.0 1.72 1.26 1.10 1.50 1.20 1.20 86 63 80
RF4450t-71A RRH (Side) 16.5 11.0 15.0 1.26 1.72 1.50 1.10 1.20 1.20 63 86 68
RF4450t-71A RRH (Shielded) 16.5 5.5 15.0 0.63 1.72 3.00 1.10 1.22 1.20 32 86 45

RF4451d-70A RRH 15.0 15.0 8.9 1.56 0.93 1.00 1.69 1.20 1.20 78 46 70
RF4451d-70A RRH (Side) 15.0 8.9 15.0 0.93 1.56 1.69 1.00 1.20 1.20 46 78 54
RF4451d-70A RRH (Shielded) 15.0 4.5 15.0 0.46 1.56 3.37 1.00 1.24 1.20 24 78 37

RDIDC-9181-PF-48 OVP 16.6 14.6 8.2 1.68 0.95 1.14 2.02 1.20 1.20 84 47 75

WIND LOADS WITH ICE:

FFVV-65B-R2 Antenna 74.3 21.9 10.1 11.32 5.23 3.39 7.34 1.24 1.41 93 49 82

RF4450t-71A RRH 18.8 17.3 13.3 2.27 1.74 1.09 1.41 1.20 1.20 18 14 17
RF4450t-71A RRH (Side) 18.8 13.3 17.3 1.74 2.27 1.41 1.09 1.20 1.20 14 18 15
RF4450t-71A RRH (Shielded) 18.8 7.8 17.3 1.02 2.27 2.41 1.09 1.20 1.20 8 18 11

RF4451d-70A RRH 17.3 17.3 11.2 2.08 1.35 1.00 1.54 1.20 1.20 17 11 15
RF4451d-70A RRH (Side) 17.3 11.2 17.3 1.35 2.08 1.54 1.00 1.20 1.20 11 17 12
RF4451d-70A RRH (Shielded) 17.3 6.8 17.3 0.82 2.08 2.56 1.00 1.20 1.20 7 17 9

RDIDC-9181-PF-48 OVP 18.9 16.9 10.5 2.22 1.38 1.12 1.80 1.20 1.20 18 11 16

WIND LOADS AT 30 MPH:

FFVV-65B-R2 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 29 14 25

RF4450t-71A RRH 16.5 15.0 11.0 1.72 1.26 1.10 1.50 1.20 1.20 5 4 5
RF4450t-71A RRH (Side) 16.5 11.0 15.0 1.26 1.72 1.50 1.10 1.20 1.20 4 5 4
RF4450t-71A RRH (Shielded) 16.5 5.5 15.0 0.63 1.72 3.00 1.10 1.22 1.20 2 5 3

RF4451d-70A RRH 15.0 15.0 8.9 1.56 0.93 1.00 1.69 1.20 1.20 4 3 4
RF4451d-70A RRH (Side) 15.0 8.9 15.0 0.93 1.56 1.69 1.00 1.20 1.20 3 4 3
RF4451d-70A RRH (Shielded) 15.0 4.5 15.0 0.46 1.56 3.37 1.00 1.24 1.20 1 4 2

RDIDC-9181-PF-48 OVP 16.6 14.6 8.2 1.68 0.95 1.14 2.02 1.20 1.20 5 3 4

WIND LOADS
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Angle = 60 (deg)   Ice Thickness = 1.16 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)

FFVV-65B-R2 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 509 239 306

RF4450t-71A RRH 16.5 15.0 11.0 1.72 1.26 1.10 1.50 1.20 1.20 86 63 68
RF4450t-71A RRH (Side) 16.5 11.0 15.0 1.26 1.72 1.50 1.10 1.20 1.20 63 86 80
RF4450t-71A RRH (Shielded) 16.5 5.5 15.0 0.63 1.72 3.00 1.10 1.22 1.20 32 86 72

RF4451d-70A RRH 15.0 15.0 8.9 1.56 0.93 1.00 1.69 1.20 1.20 78 46 54
RF4451d-70A RRH (Side) 15.0 8.9 15.0 0.93 1.56 1.69 1.00 1.20 1.20 46 78 70
RF4451d-70A RRH (Shielded) 15.0 4.5 15.0 0.46 1.56 3.37 1.00 1.24 1.20 24 78 64

RDIDC-9181-PF-48 OVP 16.6 14.6 8.2 1.68 0.95 1.14 2.02 1.20 1.20 84 47 56

WIND LOADS WITH ICE:

FFVV-65B-R2 Antenna 74.3 21.9 10.1 11.32 5.23 3.39 7.34 1.24 1.41 93 49 60

RF4450t-71A RRH 18.8 17.3 13.3 2.27 1.74 1.09 1.41 1.20 1.20 18 14 15
RF4450t-71A RRH (Side) 18.8 13.3 17.3 1.74 2.27 1.41 1.09 1.20 1.20 14 18 17
RF4450t-71A RRH (Shielded) 18.8 7.8 17.3 1.02 2.27 2.41 1.09 1.20 1.20 8 18 16

RF4451d-70A RRH 17.3 17.3 11.2 2.08 1.35 1.00 1.54 1.20 1.20 17 11 12
RF4451d-70A RRH (Side) 17.3 11.2 17.3 1.35 2.08 1.54 1.00 1.20 1.20 11 17 15
RF4451d-70A RRH (Shielded) 17.3 6.8 17.3 0.82 2.08 2.56 1.00 1.20 1.20 7 17 14

RDIDC-9181-PF-48 OVP 18.9 16.9 10.5 2.22 1.38 1.12 1.80 1.20 1.20 18 11 13

WIND LOADS AT 30 MPH:

FFVV-65B-R2 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 29 14 18

RF4450t-71A RRH 16.5 15.0 11.0 1.72 1.26 1.10 1.50 1.20 1.20 5 4 4
RF4450t-71A RRH (Side) 16.5 11.0 15.0 1.26 1.72 1.50 1.10 1.20 1.20 4 5 5
RF4450t-71A RRH (Shielded) 16.5 5.5 15.0 0.63 1.72 3.00 1.10 1.22 1.20 2 5 4

RF4451d-70A RRH 15.0 15.0 8.9 1.56 0.93 1.00 1.69 1.20 1.20 4 3 3
RF4451d-70A RRH (Side) 15.0 8.9 15.0 0.93 1.56 1.69 1.00 1.20 1.20 3 4 4
RF4451d-70A RRH (Shielded) 15.0 4.5 15.0 0.46 1.56 3.37 1.00 1.24 1.20 1 4 4

RDIDC-9181-PF-48 OVP 16.6 14.6 8.2 1.68 0.95 1.14 2.02 1.20 1.20 5 3 3

WIND LOADS
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Angle = 90 (deg)   Ice Thickness = 1.16 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)

FFVV-65B-R2 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 509 239 239

RF4450t-71A RRH 16.5 15.0 11.0 1.72 1.26 1.10 1.50 1.20 1.20 86 63 63
RF4450t-71A RRH (Side) 16.5 11.0 15.0 1.26 1.72 1.50 1.10 1.20 1.20 63 86 86
RF4450t-71A RRH (Shielded) 16.5 5.5 15.0 0.63 1.72 3.00 1.10 1.22 1.20 32 86 86

RF4451d-70A RRH 15.0 15.0 8.9 1.56 0.93 1.00 1.69 1.20 1.20 78 46 46
RF4451d-70A RRH (Side) 15.0 8.9 15.0 0.93 1.56 1.69 1.00 1.20 1.20 46 78 78
RF4451d-70A RRH (Shielded) 15.0 4.5 15.0 0.46 1.56 3.37 1.00 1.24 1.20 24 78 78

RDIDC-9181-PF-48 OVP 16.6 14.6 8.2 1.68 0.95 1.14 2.02 1.20 1.20 84 47 47

WIND LOADS WITH ICE:

FFVV-65B-R2 Antenna 74.3 21.9 10.1 11.32 5.23 3.39 7.34 1.24 1.41 93 49 49

RF4450t-71A RRH 18.8 17.3 13.3 2.27 1.74 1.09 1.41 1.20 1.20 18 14 14
RF4450t-71A RRH (Side) 18.8 13.3 17.3 1.74 2.27 1.41 1.09 1.20 1.20 14 18 18
RF4450t-71A RRH (Shielded) 18.8 7.8 17.3 1.02 2.27 2.41 1.09 1.20 1.20 8 18 18

RF4451d-70A RRH 17.3 17.3 11.2 2.08 1.35 1.00 1.54 1.20 1.20 17 11 11
RF4451d-70A RRH (Side) 17.3 11.2 17.3 1.35 2.08 1.54 1.00 1.20 1.20 11 17 17
RF4451d-70A RRH (Shielded) 17.3 6.8 17.3 0.82 2.08 2.56 1.00 1.20 1.20 7 17 17

RDIDC-9181-PF-48 OVP 18.9 16.9 10.5 2.22 1.38 1.12 1.80 1.20 1.20 18 11 11

WIND LOADS AT 30 MPH:

FFVV-65B-R2 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 29 14 14

RF4450t-71A RRH 16.5 15.0 11.0 1.72 1.26 1.10 1.50 1.20 1.20 5 4 4
RF4450t-71A RRH (Side) 16.5 11.0 15.0 1.26 1.72 1.50 1.10 1.20 1.20 4 5 5
RF4450t-71A RRH (Shielded) 16.5 5.5 15.0 0.63 1.72 3.00 1.10 1.22 1.20 2 5 5

RF4451d-70A RRH 15.0 15.0 8.9 1.56 0.93 1.00 1.69 1.20 1.20 4 3 3
RF4451d-70A RRH (Side) 15.0 8.9 15.0 0.93 1.56 1.69 1.00 1.20 1.20 3 4 4
RF4451d-70A RRH (Shielded) 15.0 4.5 15.0 0.46 1.56 3.37 1.00 1.24 1.20 1 4 4

RDIDC-9181-PF-48 OVP 16.6 14.6 8.2 1.68 0.95 1.14 2.02 1.20 1.20 5 3 3

WIND LOADS



Date:                     9/8/2023

Project No.:       BOBOS01169A

Designed By:      KM          Checked By:  MSC       

Angle = 120 (deg)   Ice Thickness = 1.16 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)

FFVV-65B-R2 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 509 239 306

RF4450t-71A RRH 16.5 15.0 11.0 1.72 1.26 1.10 1.50 1.20 1.20 86 63 68
RF4450t-71A RRH (Side) 16.5 11.0 15.0 1.26 1.72 1.50 1.10 1.20 1.20 63 86 80
RF4450t-71A RRH (Shielded) 16.5 5.5 15.0 0.63 1.72 3.00 1.10 1.22 1.20 32 86 72

RF4451d-70A RRH 15.0 15.0 8.9 1.56 0.93 1.00 1.69 1.20 1.20 78 46 54
RF4451d-70A RRH (Side) 15.0 8.9 15.0 0.93 1.56 1.69 1.00 1.20 1.20 46 78 70
RF4451d-70A RRH (Shielded) 15.0 4.5 15.0 0.46 1.56 3.37 1.00 1.24 1.20 24 78 64

RDIDC-9181-PF-48 OVP 16.6 14.6 8.2 1.68 0.95 1.14 2.02 1.20 1.20 84 47 56

WIND LOADS WITH ICE:

FFVV-65B-R2 Antenna 74.3 21.9 10.1 11.32 5.23 3.39 7.34 1.24 1.41 93 49 60

RF4450t-71A RRH 18.8 17.3 13.3 2.27 1.74 1.09 1.41 1.20 1.20 18 14 15
RF4450t-71A RRH (Side) 18.8 13.3 17.3 1.74 2.27 1.41 1.09 1.20 1.20 14 18 17
RF4450t-71A RRH (Shielded) 18.8 7.8 17.3 1.02 2.27 2.41 1.09 1.20 1.20 8 18 16

RF4451d-70A RRH 17.3 17.3 11.2 2.08 1.35 1.00 1.54 1.20 1.20 17 11 12
RF4451d-70A RRH (Side) 17.3 11.2 17.3 1.35 2.08 1.54 1.00 1.20 1.20 11 17 15
RF4451d-70A RRH (Shielded) 17.3 6.8 17.3 0.82 2.08 2.56 1.00 1.20 1.20 7 17 14

RDIDC-9181-PF-48 OVP 18.9 16.9 10.5 2.22 1.38 1.12 1.80 1.20 1.20 18 11 13

WIND LOADS AT 30 MPH:

FFVV-65B-R2 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 29 14 18

RF4450t-71A RRH 16.5 15.0 11.0 1.72 1.26 1.10 1.50 1.20 1.20 5 4 4
RF4450t-71A RRH (Side) 16.5 11.0 15.0 1.26 1.72 1.50 1.10 1.20 1.20 4 5 5
RF4450t-71A RRH (Shielded) 16.5 5.5 15.0 0.63 1.72 3.00 1.10 1.22 1.20 2 5 4

RF4451d-70A RRH 15.0 15.0 8.9 1.56 0.93 1.00 1.69 1.20 1.20 4 3 3
RF4451d-70A RRH (Side) 15.0 8.9 15.0 0.93 1.56 1.69 1.00 1.20 1.20 3 4 4
RF4451d-70A RRH (Shielded) 15.0 4.5 15.0 0.46 1.56 3.37 1.00 1.24 1.20 1 4 4

RDIDC-9181-PF-48 OVP 16.6 14.6 8.2 1.68 0.95 1.14 2.02 1.20 1.20 5 3 3

WIND LOADS



Date:                     9/8/2023

Project No.:       BOBOS01169A

Designed By:      KM          Checked By:  MSC       

Angle = 150 (deg)   Ice Thickness = 1.16 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)

FFVV-65B-R2 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 509 239 441

RF4450t-71A RRH 16.5 15.0 11.0 1.72 1.26 1.10 1.50 1.20 1.20 86 63 80
RF4450t-71A RRH (Side) 16.5 11.0 15.0 1.26 1.72 1.50 1.10 1.20 1.20 63 86 68
RF4450t-71A RRH (Shielded) 16.5 5.5 15.0 0.63 1.72 3.00 1.10 1.22 1.20 32 86 45

RF4451d-70A RRH 15.0 15.0 8.9 1.56 0.93 1.00 1.69 1.20 1.20 78 46 70
RF4451d-70A RRH (Side) 15.0 8.9 15.0 0.93 1.56 1.69 1.00 1.20 1.20 46 78 54
RF4451d-70A RRH (Shielded) 15.0 4.5 15.0 0.46 1.56 3.37 1.00 1.24 1.20 24 78 37

RDIDC-9181-PF-48 OVP 16.6 14.6 8.2 1.68 0.95 1.14 2.02 1.20 1.20 84 47 75

WIND LOADS WITH ICE:

FFVV-65B-R2 Antenna 74.3 21.9 10.1 11.32 5.23 3.39 7.34 1.24 1.41 93 49 82

RF4450t-71A RRH 18.8 17.3 13.3 2.27 1.74 1.09 1.41 1.20 1.20 18 14 17
RF4450t-71A RRH (Side) 18.8 13.3 17.3 1.74 2.27 1.41 1.09 1.20 1.20 14 18 15
RF4450t-71A RRH (Shielded) 18.8 7.8 17.3 1.02 2.27 2.41 1.09 1.20 1.20 8 18 11

RF4451d-70A RRH 17.3 17.3 11.2 2.08 1.35 1.00 1.54 1.20 1.20 17 11 15
RF4451d-70A RRH (Side) 17.3 11.2 17.3 1.35 2.08 1.54 1.00 1.20 1.20 11 17 12
RF4451d-70A RRH (Shielded) 17.3 6.8 17.3 0.82 2.08 2.56 1.00 1.20 1.20 7 17 9

RDIDC-9181-PF-48 OVP 18.9 16.9 10.5 2.22 1.38 1.12 1.80 1.20 1.20 18 11 16

WIND LOADS AT 30 MPH:

FFVV-65B-R2 Antenna 72.0 19.6 7.8 9.80 3.90 3.67 9.23 1.25 1.47 29 14 25

RF4450t-71A RRH 16.5 15.0 11.0 1.72 1.26 1.10 1.50 1.20 1.20 5 4 5
RF4450t-71A RRH (Side) 16.5 11.0 15.0 1.26 1.72 1.50 1.10 1.20 1.20 4 5 4
RF4450t-71A RRH (Shielded) 16.5 5.5 15.0 0.63 1.72 3.00 1.10 1.22 1.20 2 5 3

RF4451d-70A RRH 15.0 15.0 8.9 1.56 0.93 1.00 1.69 1.20 1.20 4 3 4
RF4451d-70A RRH (Side) 15.0 8.9 15.0 0.93 1.56 1.69 1.00 1.20 1.20 3 4 3
RF4451d-70A RRH (Shielded) 15.0 4.5 15.0 0.46 1.56 3.37 1.00 1.24 1.20 1 4 2

RDIDC-9181-PF-48 OVP 16.6 14.6 8.2 1.68 0.95 1.14 2.02 1.20 1.20 5 3 4

WIND LOADS



Date:                     9/8/2023
Project No.:       BOBOS01169A

Designed By:      KM          Checked By:  MSC       

Thickness of ice: 1.16 in.
Density of ice: 56 pcf

FFVV-65B-R2 Antenna RF4450t-71A RRH
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 72.0 Height (in): 16.5
Width (in): 19.6 Width (in): 15.0
Depth (in): 7.8 Depth (in): 11.0
Total weight of ice on object: 189 lbs Total weight of ice on object: 39 lbs 
Weight of object: 71.0 lbs Weight of object: 95.0 lbs
Combined weight of ice and object: 260 lbs Combined weight of ice and object: 134 lbs

RF4451d-70A RRH RDIDC-9181-PF-48 OVP
Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:
Height (in): 15.0 Height (in): 16.6
Width (in): 15.0 Width (in): 14.6
Depth (in): 8.9 Depth (in): 8.2
Total weight of ice on object: 33 lbs Total weight of ice on object: 35 lbs 
Weight of object: 61.0 lbs Weight of object: 22.0 lbs
Combined weight of ice and object: 94 lbs Combined weight of ice and object: 57 lbs

2-1/2" Pipe 2" Pipe
Per foot weight of ice: Per foot weight of ice:
diameter (in): 2.88 diameter (in): 2.38
Per foot weight of ice on object: 6 plf Per foot weight of ice on object: 5 plf

1-1/2" Pipe 5/8" Round Bar
Per foot weight of ice: Per foot weight of ice:
diameter (in): 1.9 diameter (in): 0.625
Per foot weight of ice on object: 4 plf Per foot weight of ice on object: 3 plf

1/2" Round Bar
Per foot weight of ice:
diameter (in): 0.5
Per foot weight of ice on object: 2 plf

ICE WEIGHT CALCULATIONS



                                                                                                     

Mount Calculations
(Proposed Conditions)



Current Date: 9/8/2023 1:09 PM
Units system: English



Current Date: 9/8/2023 1:10 PM
Units system: English



Current Date: 9/8/2023 1:10 PM
Units system: English



Current Date: 9/8/2023 1:10 PM
Units system: English



Current Date: 9/8/2023 1:10 PM
Units system: English

Load data
_______________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
_______________________________________________________________________________________________________________________________

Condition Description Comb. Category

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D 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 -0.012 -0.012 0.00 No 100.00 Yes

4 z -0.008 -0.008 0.00 No 100.00 Yes
5 z -0.008 -0.008 0.00 No 100.00 Yes
8 z -0.012 -0.012 0.00 No 100.00 Yes
9 z -0.008 -0.008 0.00 No 100.00 Yes
10 z -0.008 -0.008 0.00 No 100.00 Yes
11 z -0.003 -0.003 0.00 No 100.00 Yes
12 z -0.003 -0.003 0.00 No 100.00 Yes
13 z -0.003 -0.003 0.00 No 100.00 Yes
14 z -0.003 -0.003 0.00 No 100.00 Yes
15 z -0.002 -0.002 0.00 No 100.00 Yes
16 z -0.002 -0.002 0.00 No 100.00 Yes
26 z -0.012 -0.012 0.00 No 100.00 Yes
27 z -0.012 -0.012 90.00 Yes 100.00 Yes

z -0.012 -0.012 0.00 No 10.00 Yes
29 z -0.012 -0.012 0.00 No 100.00 Yes
31 z -0.01 -0.01 0.00 No 100.00 Yes
32 z -0.002 -0.002 0.00 No 100.00 Yes
33 z -0.002 -0.002 0.00 No 100.00 Yes
36 z -0.012 -0.012 0.00 No 100.00 Yes

W30 3 z -0.012 -0.012 0.00 No 100.00 Yes
4 z -0.008 -0.008 0.00 No 100.00 Yes
5 z -0.008 -0.008 0.00 No 100.00 Yes
8 z -0.012 -0.012 0.00 No 100.00 Yes
9 z -0.008 -0.008 0.00 No 100.00 Yes
10 z -0.008 -0.008 0.00 No 100.00 Yes
11 z -0.003 -0.003 0.00 No 100.00 Yes
12 z -0.003 -0.003 0.00 No 100.00 Yes
13 z -0.003 -0.003 0.00 No 100.00 Yes
14 z -0.003 -0.003 0.00 No 100.00 Yes
15 z -0.002 -0.002 0.00 No 100.00 Yes
16 z -0.002 -0.002 0.00 No 100.00 Yes
26 z -0.012 -0.012 0.00 No 100.00 Yes
27 z -0.012 -0.012 0.00 No 100.00 Yes
29 z -0.012 -0.012 0.00 No 100.00 Yes
31 z -0.01 -0.01 0.00 No 100.00 Yes
32 z -0.002 -0.002 0.00 No 100.00 Yes
33 z -0.002 -0.002 0.00 No 100.00 Yes
36 z -0.012 -0.012 0.00 No 100.00 Yes

W60 3 x -0.012 -0.012 0.00 No 100.00 Yes
4 x -0.008 -0.008 0.00 No 100.00 Yes
5 x -0.008 -0.008 0.00 No 100.00 Yes
8 x -0.012 -0.012 0.00 No 100.00 Yes
9 x -0.008 -0.008 0.00 No 100.00 Yes
10 x -0.008 -0.008 0.00 No 100.00 Yes
11 x -0.003 -0.003 0.00 No 100.00 Yes
12 x -0.003 -0.003 0.00 No 100.00 Yes
13 x -0.003 -0.003 0.00 No 100.00 Yes
14 x -0.003 -0.003 0.00 No 100.00 Yes
15 x -0.002 -0.002 0.00 No 100.00 Yes
16 x -0.002 -0.002 0.00 No 100.00 Yes
26 x -0.012 -0.012 0.00 No 100.00 Yes
27 x -0.012 -0.012 0.00 No 100.00 Yes
29 x -0.012 -0.012 0.00 No 100.00 Yes
31 x -0.01 -0.01 0.00 No 100.00 Yes
32 x -0.002 -0.002 0.00 No 100.00 Yes
33 x -0.002 -0.002 0.00 No 100.00 Yes
36 x -0.012 -0.012 0.00 No 100.00 Yes

W90 3 x -0.012 -0.012 0.00 No 100.00 Yes
4 x -0.008 -0.008 0.00 No 100.00 Yes
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5 x -0.008 -0.008 0.00 No 100.00 Yes
8 x -0.012 -0.012 0.00 No 100.00 Yes
9 x -0.008 -0.008 0.00 No 100.00 Yes
10 x -0.008 -0.008 0.00 No 100.00 Yes
11 x -0.003 -0.003 0.00 No 100.00 Yes
12 x -0.003 -0.003 0.00 No 100.00 Yes
13 x -0.003 -0.003 0.00 No 100.00 Yes
14 x -0.003 -0.003 0.00 No 100.00 Yes
15 x -0.002 -0.002 0.00 No 100.00 Yes
16 x -0.002 -0.002 0.00 No 100.00 Yes
26 x -0.012 -0.012 0.00 No 100.00 Yes
27 x -0.012 -0.012 0.00 No 100.00 Yes
29 x -0.012 -0.012 0.00 No 100.00 Yes
31 x -0.01 -0.01 0.00 No 100.00 Yes
32 x -0.002 -0.002 0.00 No 100.00 Yes
33 x -0.002 -0.002 0.00 No 100.00 Yes
36 x -0.012 -0.012 0.00 No 100.00 Yes

W120 3 x -0.012 -0.012 0.00 No 100.00 Yes
4 x -0.008 -0.008 0.00 No 100.00 Yes
5 x -0.008 -0.008 0.00 No 100.00 Yes
8 x -0.012 -0.012 0.00 No 100.00 Yes
9 x -0.008 -0.008 0.00 No 100.00 Yes
10 x -0.008 -0.008 0.00 No 100.00 Yes
11 x -0.003 -0.003 0.00 No 100.00 Yes
12 x -0.003 -0.003 0.00 No 100.00 Yes
13 x -0.003 -0.003 0.00 No 100.00 Yes
14 x -0.003 -0.003 0.00 No 100.00 Yes
15 x -0.002 -0.002 0.00 No 100.00 Yes
16 x -0.002 -0.002 0.00 No 100.00 Yes
26 x -0.012 -0.012 0.00 No 100.00 Yes
27 x -0.012 -0.012 0.00 No 100.00 Yes
29 x -0.012 -0.012 0.00 No 100.00 Yes
31 x -0.01 -0.01 0.00 No 100.00 Yes
32 x -0.002 -0.002 0.00 No 100.00 Yes
33 x -0.002 -0.002 0.00 No 100.00 Yes
36 x -0.012 -0.012 0.00 No 100.00 Yes

W150 3 z 0.012 0.012 0.00 No 100.00 Yes
4 z 0.008 0.008 0.00 No 100.00 Yes
5 z 0.008 0.008 0.00 No 100.00 Yes
8 z 0.012 0.012 0.00 No 100.00 Yes
9 z 0.008 0.008 0.00 No 100.00 Yes
10 z 0.008 0.008 0.00 No 100.00 Yes
11 z 0.003 0.003 0.00 No 100.00 Yes
12 z 0.003 0.003 0.00 No 100.00 Yes
13 z 0.003 0.003 0.00 No 100.00 Yes
14 z 0.003 0.003 0.00 No 100.00 Yes
15 z 0.002 0.002 0.00 No 100.00 Yes
16 z 0.002 0.002 0.00 No 100.00 Yes
26 z 0.012 0.012 0.00 No 100.00 Yes
27 z 0.012 0.012 0.00 No 100.00 Yes
29 z 0.012 0.012 0.00 No 100.00 Yes
31 z 0.01 0.01 0.00 No 100.00 Yes
32 z 0.002 0.002 0.00 No 100.00 Yes
33 z 0.002 0.002 0.00 No 100.00 Yes
36 z 0.012 0.012 0.00 No 100.00 Yes

Di 3 y -0.006 -0.006 0.00 No 100.00 Yes
4 y -0.004 -0.004 0.00 No 100.00 Yes
5 y -0.004 -0.004 0.00 No 100.00 Yes
8 y -0.006 -0.006 0.00 No 100.00 Yes
9 y -0.004 -0.004 0.00 No 100.00 Yes
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10 y -0.004 -0.004 0.00 No 100.00 Yes
11 y -0.003 -0.003 0.00 No 100.00 Yes
12 y -0.003 -0.003 0.00 No 100.00 Yes
13 y -0.003 -0.003 0.00 No 100.00 Yes
14 y -0.003 -0.003 0.00 No 100.00 Yes
15 y -0.002 -0.002 0.00 No 100.00 Yes
16 y -0.002 -0.002 0.00 No 100.00 Yes
26 y -0.006 -0.006 0.00 No 100.00 Yes
27 y -0.006 -0.006 0.00 No 100.00 Yes
29 y -0.006 -0.006 0.00 No 100.00 Yes
31 y -0.005 -0.005 0.00 No 100.00 Yes
32 y -0.002 -0.002 0.00 No 100.00 Yes
33 y -0.002 -0.002 0.00 No 100.00 Yes
36 y -0.006 -0.006 0.00 No 100.00 Yes

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

Concentrated forces on members
_______________________________________________________________________________________________________________________________

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

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D 27 y -0.036 1.50 No

y -0.036 6.50 No
y -0.095 4.00 No
y -0.061 4.00 No

36 y -0.022 2.00 No
Wo 27 z -0.255 1.50 No

z -0.255 6.50 No
z -0.032 4.00 No
z -0.024 4.00 No

36 z -0.084 2.00 No
W30 27 3 -0.221 1.50 No

3 -0.221 6.50 No
3 -0.045 4.00 No

36 3 -0.075 2.00 No
W60 27 3 -0.153 1.50 No

3 -0.153 6.50 No
3 -0.072 4.00 No

36 3 -0.056 2.00 No
W90 27 x -0.12 1.50 No

x -0.12 6.50 No
x -0.086 4.00 No

36 x -0.047 2.00 No
W120 27 2 -0.153 1.50 No

2 -0.153 6.50 No
2 -0.072 4.00 No

36 2 -0.056 2.00 No
W150 27 2 -0.221 1.50 No

2 -0.221 6.50 No
2 -0.045 4.00 No

36 2 -0.075 2.00 No
Di 27 y -0.095 1.50 No
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y -0.095 6.50 No
y -0.039 4.00 No
y -0.033 4.00 No

36 y -0.035 2.00 No
WI0 27 z -0.047 1.50 No

z -0.047 6.50 No
z -0.008 4.00 No
z -0.007 4.00 No

36 z -0.018 2.00 No
WI30 27 3 -0.041 1.50 No

3 -0.041 6.50 No
3 -0.011 4.00 No

36 3 -0.016 2.00 No
WI60 27 3 -0.03 1.50 No

3 -0.03 6.50 No
3 -0.016 4.00 No

36 3 -0.013 2.00 No
WI90 27 x -0.025 1.50 No

x -0.025 6.50 No
x -0.018 4.00 No

36 x -0.011 2.00 No
WI120 27 2 -0.03 1.50 No

2 -0.03 6.50 No
2 -0.016 4.00 No

36 2 -0.013 2.00 No
WI150 27 2 -0.041 1.50 No

2 -0.041 6.50 No
2 -0.011 4.00 No

36 2 -0.016 2.00 No
WL0 27 z -0.015 1.50 No

z -0.015 6.50 No
z -0.002 4.00 No
z -0.001 4.00 No

36 z -0.005 2.00 No
WL30 27 3 -0.013 1.50 No

3 -0.013 6.50 No
3 -0.003 4.00 No

36 3 -0.004 2.00 No
WL60 27 3 -0.009 1.50 No

3 -0.009 6.50 No
3 -0.004 4.00 No

36 3 -0.003 2.00 No
WL90 27 x -0.007 1.50 No

x -0.007 6.50 No
x -0.005 4.00 No

36 x -0.003 2.00 No
WL120 27 2 -0.009 1.50 No

2 -0.009 6.50 No
2 -0.004 4.00 No

36 2 -0.003 2.00 No
WL150 27 2 -0.013 1.50 No

2 -0.013 6.50 No
2 -0.003 4.00 No

36 2 -0.004 2.00 No
LL1 3 y -0.25 50.00 Yes
LL2 3 y -0.25 100.00 Yes
LL3 3 y -0.25 0.00 Yes
LLa1 26 y -0.50 50.00 Yes
LLa2 27 y -0.50 50.00 Yes
LLa3 29 y -0.50 50.00 Yes
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--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
_______________________________________________________________________________________________________________________________

                                Self weight multiplier                        
Condition Description Comb. MultX MultY MultZ

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
D Dead Load No 0.00 -1.00 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: 9/8/2023 1:11 PM
Units system: English

Steel Code Check
_______________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2D+Wo
LC2=1.2D+W30
LC3=1.2D+W60
LC4=1.2D+W90
LC5=1.2D+W120
LC6=1.2D+W150
LC7=1.2D-Wo
LC8=1.2D-W30
LC9=1.2D-W60
LC10=1.2D-W90
LC11=1.2D-W120
LC12=1.2D-W150
LC13=0.9D+Wo
LC14=0.9D+W30
LC15=0.9D+W60
LC16=0.9D+W90
LC17=0.9D+W120
LC18=0.9D+W150
LC19=0.9D-Wo
LC20=0.9D-W30
LC21=0.9D-W60
LC22=0.9D-W90
LC23=0.9D-W120
LC24=0.9D-W150
LC25=1.2D+Di+WI0
LC26=1.2D+Di+WI30
LC27=1.2D+Di+WI60
LC28=1.2D+Di+WI90
LC29=1.2D+Di+WI120
LC30=1.2D+Di+WI150
LC31=1.2D+Di-WI0
LC32=1.2D+Di-WI30
LC33=1.2D+Di-WI60
LC34=1.2D+Di-WI90
LC35=1.2D+Di-WI120
LC36=1.2D+Di-WI150
LC37=1.2D+1.6LL1
LC38=1.2D+1.6LL2
LC39=1.2D+1.6LL3
LC40=1.2D+WL0+1.6LLa1
LC41=1.2D+WL30+1.6LLa1
LC42=1.2D+WL60+1.6LLa1
LC43=1.2D+WL90+1.6LLa1
LC44=1.2D+WL120+1.6LLa1
LC45=1.2D+WL150+1.6LLa1
LC46=1.2D-WL0+1.6LLa1
LC47=1.2D-WL30+1.6LLa1
LC48=1.2D-WL60+1.6LLa1
LC49=1.2D-WL90+1.6LLa1
LC50=1.2D-WL120+1.6LLa1
LC51=1.2D-WL150+1.6LLa1
LC52=1.2D+WL0+1.6LLa2
LC53=1.2D+WL30+1.6LLa2
LC54=1.2D+WL60+1.6LLa2
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LC55=1.2D+WL90+1.6LLa2
LC56=1.2D+WL120+1.6LLa2
LC57=1.2D+WL150+1.6LLa2
LC58=1.2D-WL0+1.6LLa2
LC59=1.2D-WL30+1.6LLa2
LC60=1.2D-WL60+1.6LLa2
LC61=1.2D-WL90+1.6LLa2
LC62=1.2D-WL120+1.6LLa2
LC63=1.2D-WL150+1.6LLa2
LC64=1.2D+WL0+1.6LLa3
LC65=1.2D+WL30+1.6LLa3
LC66=1.2D+WL60+1.6LLa3
LC67=1.2D+WL90+1.6LLa3
LC68=1.2D+WL120+1.6LLa3
LC69=1.2D+WL150+1.6LLa3
LC70=1.2D-WL0+1.6LLa3
LC71=1.2D-WL30+1.6LLa3
LC72=1.2D-WL60+1.6LLa3
LC73=1.2D-WL90+1.6LLa3
LC74=1.2D-WL120+1.6LLa3
LC75=1.2D-WL150+1.6LLa3

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

PIPE 1-1_2x0.145 4 LC70 at 6.25% 0.18 OK
5 LC46 at 6.25% 0.17 OK
9 LC70 at 93.75% 0.20 OK
10 LC41 at 93.75% 0.19 OK

-------------------------------------------------------------------------------------------------------------------
PIPE 2-1_2x0.203 3 LC45 at 78.13% 0.13 OK

8 LC58 at 50.00% 0.12 OK
26 LC47 at 60.42% 0.10 OK
27 LC7 at 62.50% 0.16 OK
29 LC69 at 60.42% 0.10 OK
36 LC49 at 18.75% 0.02 OK

-------------------------------------------------------------------------------------------------------------------
PIPE 2x0.154 31 LC4 at 75.00% 0.12 OK

-------------------------------------------------------------------------------------------------------------------
RndBar 1_2 15 LC71 at 0.00% 0.35 With warnings

16 LC41 at 100.00% 0.35 With warnings
32 LC12 at 100.00% 0.05 With warnings
33 LC3 at 0.00% 0.05 With warnings

-------------------------------------------------------------------------------------------------------------------
RndBar 5_8 11 LC53 at 0.00% 0.08 OK

12 LC46 at 100.00% 0.11 OK
13 LC64 at 0.00% 0.35 OK
14 LC40 at 0.00% 0.36 OK

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 9/8/2023 1:11 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]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 4.00 0.00 0.00 0
3 -4.00 0.00 0.00 0
4 3.75 0.00 0.00 0
5 -3.75 0.00 0.00 0
6 3.75 0.00 0.20 0
7 -3.75 0.00 0.20 0
8 -2.25 0.00 0.00 0
9 2.25 0.00 0.00 0
10 0.00 0.00 -2.25 0
16 4.00 2.50 0.00 0
17 -4.00 2.50 0.00 0
18 3.75 2.50 0.00 0
19 -3.75 2.50 0.00 0
20 3.75 2.50 0.20 0
21 -3.75 2.50 0.20 0
22 -2.25 2.50 0.00 0
23 2.25 2.50 0.00 0
24 0.00 2.50 -2.25 0
33 -3.75 5.00 0.20 0
34 3.75 5.00 0.20 0
35 -3.75 -3.00 0.20 0
36 3.75 -3.00 0.20 0
38 0.00 0.00 0.00 0
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39 0.00 0.00 0.20 0
40 0.00 2.50 0.00 0
41 0.00 2.50 0.20 0
42 0.00 5.00 0.20 0
43 0.00 -3.00 0.20 0
52 -2.50 2.50 0.00 0
88 0.1731 2.50 -2.0769 0
120 2.0769 2.50 -0.1731 0
121 -2.0769 0.00 -0.1731 0
122 -0.1731 0.00 -2.0769 0
123 0.1731 0.00 -2.0769 0
124 2.0769 0.00 -0.1731 0
126 -0.1731 2.50 -2.0769 0
156 -2.0769 2.50 -0.1731 0
157 1.125 2.50 -1.125 0
158 1.125 0.00 -1.125 0
159 1.27 2.50 -1.27 0
160 1.27 0.00 -1.27 0
161 1.27 3.25 -1.27 0
162 1.27 -0.75 -1.27 0
51 -1.00 2.50 -6.50 0
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Restraints
_______________________________________________________________________________________________________________________________

Node TX TY TZ RX RY RZ

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10 1 1 1 0 0 0
24 1 1 1 0 0 0
51 1 1 1 0 0 0
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Members
_______________________________________________________________________________________________________________________________

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

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 3 2 PIPE 2-1_2x0.203 A500 GrB rounded 0.00 0.00 0.00
4 8 10 PIPE 1-1_2x0.145 A500 GrB rounded 0.00 0.00 0.00
5 9 10 PIPE 1-1_2x0.145 A500 GrB rounded 0.00 0.00 0.00
8 17 16 PIPE 2-1_2x0.203 A500 GrB rounded 0.00 0.00 0.00
9 22 24 PIPE 1-1_2x0.145 A500 GrB rounded 0.00 0.00 0.00
10 23 24 PIPE 1-1_2x0.145 A500 GrB rounded 0.00 0.00 0.00
11 126 122 RndBar 5_8 A36 0.00 0.00 0.00
12 88 123 RndBar 5_8 A36 0.00 0.00 0.00
13 156 121 RndBar 5_8 A36 0.00 0.00 0.00
14 120 124 RndBar 5_8 A36 0.00 0.00 0.00
15 126 121 RndBar 1_2 A36 0.00 0.00 0.00
16 88 124 RndBar 1_2 A36 0.00 0.00 0.00
26 34 36 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
27 42 43 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
29 33 35 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
31 52 51 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
32 156 122 RndBar 1_2 A36 0.00 0.00 0.00
33 120 123 RndBar 1_2 A36 0.00 0.00 0.00
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36 161 162 PIPE 2-1_2x0.203 A53 GrB 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orientation of local axes
_______________________________________________________________________________________________________________________________

Member Rotation Axes23 NX NY NZ
[Deg]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 315.00 0 0.00 0.00 0.00
26 315.00 0 0.00 0.00 0.00
27 315.00 0 0.00 0.00 0.00
29 315.00 0 0.00 0.00 0.00
36 315.00 0 0.00 0.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Rigid end offsets
_______________________________________________________________________________________________________________________________

Member DJX DJY DJZ DKX DKY DKZ
[in] [in] [in] [in] [in] [in]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
15 0.00 -2.00 0.00 0.00 2.00 0.00
16 0.00 -2.00 0.00 0.00 2.00 0.00
31 0.00 -2.00 0.00 0.00 -2.00 0.00
32 0.00 -2.00 0.00 0.00 2.00 0.00
33 0.00 -2.00 0.00 0.00 2.00 0.00
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Hinges
_______________________________________________________________________________________________________________________________

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

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
15 0 0 0 0 0 0 0 0 0 0 Tension only
16 0 0 0 0 0 0 0 0 0 0 Tension only
31 1 1 0 0 0 0 0 0 0 0 Full
32 0 0 0 0 0 0 0 0 0 0 Tension only
33 0 0 0 0 0 0 0 0 0 0 Tension only
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Current Date: 9/8/2023 1:11 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=1.2D+Wo
10 0.01513 0.13099 1.27791 0.00000 0.00000 0.00000
24 -0.03248 0.53867 0.03107 0.00000 0.00000 0.00000
51 0.01736 0.01529 -0.06771 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.68494 1.24127 0.00000 0.00000 0.00000

Condition  LC2=1.2D+W30
10 0.24329 0.13231 1.15491 0.00000 0.00000 0.00000
24 0.24582 0.54949 -0.49418 0.00000 0.00000 0.00000
51 -0.09172 0.00314 0.40474 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.39739 0.68494 1.06547 0.00000 0.00000 0.00000

Condition  LC3=1.2D+W60
10 0.44972 0.12307 0.72806 0.00000 0.00000 0.00000
24 0.53847 0.56903 -1.23388 0.00000 0.00000 0.00000
51 -0.15523 -0.00716 0.81270 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.83296 0.68494 0.30688 0.00000 0.00000 0.00000

Condition  LC4=1.2D+W90
10 0.48760 0.12065 0.54349 0.00000 0.00000 0.00000
24 0.59012 0.57405 -1.45750 0.00000 0.00000 0.00000
51 -0.17864 -0.00975 0.91401 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.89907 0.68494 0.00000 0.00000 0.00000 0.00000

Condition  LC5=1.2D+W120
10 0.44920 0.11646 0.36551 0.00000 0.00000 0.00000
24 0.55057 0.57693 -1.53529 0.00000 0.00000 0.00000
51 -0.16681 -0.00844 0.86290 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.83296 0.68494 -0.30688 0.00000 0.00000 0.00000
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Condition  LC6=1.2D+W150
10 0.24224 0.08543 -0.02845 0.00000 0.00000 0.00000
24 0.27218 0.59882 -1.53631 0.00000 0.00000 0.00000
51 -0.11702 0.00069 0.49929 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.39739 0.68494 -1.06547 0.00000 0.00000 0.00000

Condition  LC7=1.2D-Wo
10 0.01367 0.07891 -0.11204 0.00000 0.00000 0.00000
24 0.00365 0.59425 -1.19678 0.00000 0.00000 0.00000
51 -0.01732 0.01179 0.06754 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.68494 -1.24127 0.00000 0.00000 0.00000

Condition  LC8=1.2D-W30
10 -0.21447 0.07739 0.01103 0.00000 0.00000 0.00000
24 -0.27441 0.58362 -0.67239 0.00000 0.00000 0.00000
51 0.09149 0.02393 -0.40411 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.39739 0.68494 -1.06547 0.00000 0.00000 0.00000

Condition  LC9=1.2D-W60
10 -0.42087 0.08644 0.43817 0.00000 0.00000 0.00000
24 -0.56701 0.56419 0.06781 0.00000 0.00000 0.00000
51 0.15492 0.03431 -0.81287 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.83296 0.68494 -0.30688 0.00000 0.00000 0.00000

Condition  LC10=1.2D-W90
10 -0.45874 0.08877 0.62286 0.00000 0.00000 0.00000
24 -0.61877 0.55923 0.29203 0.00000 0.00000 0.00000
51 0.17844 0.03695 -0.91489 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.89907 0.68494 0.00000 0.00000 0.00000 0.00000

Condition  LC11=1.2D-W120
10 -0.42036 0.09303 0.80080 0.00000 0.00000 0.00000
24 -0.57937 0.55627 0.37027 0.00000 0.00000 0.00000
51 0.16677 0.03564 -0.86418 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.83296 0.68494 0.30688 0.00000 0.00000 0.00000

Condition  LC12=1.2D-W150
10 -0.21342 0.12430 1.19455 0.00000 0.00000 0.00000
24 -0.30118 0.53420 0.37158 0.00000 0.00000 0.00000
51 0.11721 0.02645 -0.50066 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.39739 0.68494 1.06547 0.00000 0.00000 0.00000

Condition  LC13=0.9D+Wo
10 0.01152 0.10499 1.13215 0.00000 0.00000 0.00000
24 -0.02888 0.39682 0.17685 0.00000 0.00000 0.00000
51 0.01736 0.01190 -0.06772 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.51371 1.24127 0.00000 0.00000 0.00000
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Condition  LC14=0.9D+W30
10 0.23972 0.10633 1.00916 0.00000 0.00000 0.00000
24 0.24939 0.40761 -0.34841 0.00000 0.00000 0.00000
51 -0.09171 -0.00024 0.40472 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.39739 0.51371 1.06547 0.00000 0.00000 0.00000

Condition  LC15=0.9D+W60
10 0.44620 0.09672 0.58236 0.00000 0.00000 0.00000
24 0.54199 0.42751 -1.08817 0.00000 0.00000 0.00000
51 -0.15522 -0.01052 0.81269 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.83296 0.51371 0.30688 0.00000 0.00000 0.00000

Condition  LC16=0.9D+W90
10 0.48408 0.09205 0.39780 0.00000 0.00000 0.00000
24 0.59363 0.43477 -1.31179 0.00000 0.00000 0.00000
51 -0.17864 -0.01311 0.91400 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.89907 0.51371 0.00000 0.00000 0.00000 0.00000

Condition  LC17=0.9D+W120
10 0.44567 0.09006 0.21982 0.00000 0.00000 0.00000
24 0.55409 0.43545 -1.38959 0.00000 0.00000 0.00000
51 -0.16680 -0.01180 0.86289 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.83296 0.51371 -0.30688 0.00000 0.00000 0.00000

Condition  LC18=0.9D+W150
10 0.23868 0.05891 -0.17412 0.00000 0.00000 0.00000
24 0.27573 0.45748 -1.39064 0.00000 0.00000 0.00000
51 -0.11702 -0.00268 0.49929 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.39739 0.51371 -1.06547 0.00000 0.00000 0.00000

Condition  LC19=0.9D-Wo
10 0.01008 0.05235 -0.25772 0.00000 0.00000 0.00000
24 0.00724 0.45296 -1.05110 0.00000 0.00000 0.00000
51 -0.01732 0.00840 0.06755 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 0.51371 -1.24127 0.00000 0.00000 0.00000

Condition  LC20=0.9D-W30
10 -0.21810 0.05065 -0.13468 0.00000 0.00000 0.00000
24 -0.27078 0.44252 -0.52669 0.00000 0.00000 0.00000
51 0.09148 0.02054 -0.40410 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.39739 0.51371 -1.06547 0.00000 0.00000 0.00000

Condition  LC21=0.9D-W60
10 -0.42454 0.05990 0.29242 0.00000 0.00000 0.00000
24 -0.56334 0.42289 0.21356 0.00000 0.00000 0.00000
51 0.15492 0.03091 -0.81286 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.83296 0.51371 -0.30688 0.00000 0.00000 0.00000
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Condition  LC22=0.9D-W90
10 -0.46241 0.06225 0.47710 0.00000 0.00000 0.00000
24 -0.61510 0.41792 0.43779 0.00000 0.00000 0.00000
51 0.17843 0.03355 -0.91489 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.89907 0.51371 0.00000 0.00000 0.00000 0.00000

Condition  LC23=0.9D-W120
10 -0.42403 0.06654 0.65503 0.00000 0.00000 0.00000
24 -0.57570 0.41494 0.51603 0.00000 0.00000 0.00000
51 0.16677 0.03224 -0.86418 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.83296 0.51371 0.30688 0.00000 0.00000 0.00000

Condition  LC24=0.9D-W150
10 -0.21706 0.09826 1.04877 0.00000 0.00000 0.00000
24 -0.29754 0.39239 0.51737 0.00000 0.00000 0.00000
51 0.11721 0.02305 -0.50067 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.39739 0.51371 1.06547 0.00000 0.00000 0.00000

Condition  LC25=1.2D+Di+WI0
10 0.01559 0.18527 1.06232 0.00000 0.00000 0.00000
24 -0.01825 0.96797 -0.92382 0.00000 0.00000 0.00000
51 0.00265 0.03051 -0.01150 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.18375 0.12700 0.00000 0.00000 0.00000

Condition  LC26=1.2D+Di+WI30
10 0.05973 0.18532 1.02904 0.00000 0.00000 0.00000
24 0.03575 0.97027 -1.03169 0.00000 0.00000 0.00000
51 -0.01840 0.02816 0.07972 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.07707 1.18375 0.07707 0.00000 0.00000 0.00000

Condition  LC27=1.2D+Di+WI60
10 0.05161 0.18501 1.02141 0.00000 0.00000 0.00000
24 0.02636 0.97021 -1.02364 0.00000 0.00000 0.00000
51 -0.01504 0.02853 0.06516 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06293 1.18375 0.06293 0.00000 0.00000 0.00000

Condition  LC28=1.2D+Di+WI90
10 0.06082 0.18451 0.98350 0.00000 0.00000 0.00000
24 0.03886 0.97134 -1.07308 0.00000 0.00000 0.00000
51 -0.02068 0.02790 0.08958 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.07900 1.18375 0.00000 0.00000 0.00000 0.00000

Condition  LC29=1.2D+Di+WI120
10 0.05149 0.18358 0.94721 0.00000 0.00000 0.00000
24 0.02920 0.97194 -1.08708 0.00000 0.00000 0.00000
51 -0.01776 0.02823 0.07694 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.06293 1.18375 -0.06293 0.00000 0.00000 0.00000
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Condition  LC30=1.2D+Di+WI150
10 0.05958 0.18347 0.93819 0.00000 0.00000 0.00000
24 0.03924 0.97250 -1.10947 0.00000 0.00000 0.00000
51 -0.02175 0.02778 0.09421 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.07707 1.18375 -0.07707 0.00000 0.00000 0.00000

Condition  LC31=1.2D+Di-WI0
10 0.01536 0.18232 0.91252 0.00000 0.00000 0.00000
24 -0.01269 0.97152 -1.05109 0.00000 0.00000 0.00000
51 -0.00267 0.02991 0.01156 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.18375 -0.12700 0.00000 0.00000 0.00000

Condition  LC32=1.2D+Di-WI30
10 -0.02877 0.18226 0.94581 0.00000 0.00000 0.00000
24 -0.06669 0.96922 -0.94323 0.00000 0.00000 0.00000
51 0.01838 0.03227 -0.07966 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.07707 1.18375 -0.07707 0.00000 0.00000 0.00000

Condition  LC33=1.2D+Di-WI60
10 -0.02066 0.18257 0.95344 0.00000 0.00000 0.00000
24 -0.05730 0.96929 -0.95127 0.00000 0.00000 0.00000
51 0.01502 0.03189 -0.06510 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06293 1.18375 -0.06293 0.00000 0.00000 0.00000

Condition  LC34=1.2D+Di-WI90
10 -0.02986 0.18307 0.99135 0.00000 0.00000 0.00000
24 -0.06980 0.96816 -0.90183 0.00000 0.00000 0.00000
51 0.02066 0.03252 -0.08953 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.07900 1.18375 0.00000 0.00000 0.00000 0.00000

Condition  LC35=1.2D+Di-WI120
10 -0.02054 0.18400 1.02764 0.00000 0.00000 0.00000
24 -0.06014 0.96755 -0.88782 0.00000 0.00000 0.00000
51 0.01774 0.03220 -0.07688 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.06293 1.18375 0.06293 0.00000 0.00000 0.00000

Condition  LC36=1.2D+Di-WI150
10 -0.02862 0.18411 1.03667 0.00000 0.00000 0.00000
24 -0.07018 0.96700 -0.86543 0.00000 0.00000 0.00000
51 0.02173 0.03264 -0.09416 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.07707 1.18375 0.07707 0.00000 0.00000 0.00000

Condition  LC37=1.2D+1.6LL1
10 0.01441 0.16127 0.94292 0.00000 0.00000 0.00000
24 -0.01440 0.91014 -0.94294 0.00000 0.00000 0.00000
51 -0.00001 0.01353 0.00002 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.08494 0.00000 0.00000 0.00000 0.00000
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Condition  LC38=1.2D+1.6LL2
10 0.65421 0.16637 0.94306 0.00000 0.00000 0.00000
24 -0.65417 0.90505 -0.94326 0.00000 0.00000 0.00000
51 -0.00005 0.01353 0.00020 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.08494 0.00000 0.00000 0.00000 0.00000

Condition  LC39=1.2D+1.6LL3
10 -0.62541 0.12516 0.94303 0.00000 0.00000 0.00000
24 0.62537 0.94625 -0.94287 0.00000 0.00000 0.00000
51 0.00004 0.01354 -0.00016 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.08494 0.00000 0.00000 0.00000 0.00000

Condition  LC40=1.2D+WL0+1.6LLa1
10 1.21423 0.21970 1.38955 0.00000 0.00000 0.00000
24 -1.21488 1.25164 -1.34875 0.00000 0.00000 0.00000
51 0.00065 0.01361 -0.00280 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.48494 0.03800 0.00000 0.00000 0.00000

Condition  LC41=1.2D+WL30+1.6LLa1
10 1.22763 0.21976 1.37976 0.00000 0.00000 0.00000
24 -1.19844 1.25231 -1.38180 0.00000 0.00000 0.00000
51 -0.00585 0.01288 0.02537 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02333 1.48494 0.02333 0.00000 0.00000 0.00000

Condition  LC42=1.2D+WL60+1.6LLa1
10 1.22438 0.21963 1.37669 0.00000 0.00000 0.00000
24 -1.20224 1.25227 -1.37836 0.00000 0.00000 0.00000
51 -0.00446 0.01304 0.01934 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.01768 1.48494 0.01768 0.00000 0.00000 0.00000

Condition  LC43=1.2D+WL90+1.6LLa1
10 1.22682 0.21944 1.36604 0.00000 0.00000 0.00000
24 -1.19896 1.25262 -1.39143 0.00000 0.00000 0.00000
51 -0.00586 0.01288 0.02539 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02200 1.48494 0.00000 0.00000 0.00000 0.00000

Condition  LC44=1.2D+WL120+1.6LLa1
10 1.22435 0.21927 1.35578 0.00000 0.00000 0.00000
24 -1.20158 1.25271 -1.39550 0.00000 0.00000 0.00000
51 -0.00509 0.01297 0.02205 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.01768 1.48494 -0.01768 0.00000 0.00000 0.00000

Condition  LC45=1.2D+WL150+1.6LLa1
10 1.22759 0.21925 1.35216 0.00000 0.00000 0.00000
24 -1.19757 1.25290 -1.40447 0.00000 0.00000 0.00000
51 -0.00669 0.01279 0.02898 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02333 1.48494 -0.02333 0.00000 0.00000 0.00000
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Condition  LC46=1.2D-WL0+1.6LLa1
10 1.21416 0.21884 1.34465 0.00000 0.00000 0.00000
24 -1.21333 1.25267 -1.38623 0.00000 0.00000 0.00000
51 -0.00083 0.01344 0.00359 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.48494 -0.03800 0.00000 0.00000 0.00000

Condition  LC47=1.2D-WL30+1.6LLa1
10 1.20076 0.21878 1.35443 0.00000 0.00000 0.00000
24 -1.22977 1.25200 -1.35318 0.00000 0.00000 0.00000
51 0.00567 0.01417 -0.02458 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02333 1.48494 -0.02333 0.00000 0.00000 0.00000

Condition  LC48=1.2D-WL60+1.6LLa1
10 1.20402 0.21890 1.35750 0.00000 0.00000 0.00000
24 -1.22598 1.25203 -1.35662 0.00000 0.00000 0.00000
51 0.00428 0.01401 -0.01856 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.01768 1.48494 -0.01768 0.00000 0.00000 0.00000

Condition  LC49=1.2D-WL90+1.6LLa1
10 1.20158 0.21909 1.36816 0.00000 0.00000 0.00000
24 -1.22926 1.25169 -1.34355 0.00000 0.00000 0.00000
51 0.00568 0.01417 -0.02461 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02200 1.48494 0.00000 0.00000 0.00000 0.00000

Condition  LC50=1.2D-WL120+1.6LLa1
10 1.20405 0.21926 1.37842 0.00000 0.00000 0.00000
24 -1.22663 1.25160 -1.33948 0.00000 0.00000 0.00000
51 0.00491 0.01408 -0.02127 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.01768 1.48494 0.01768 0.00000 0.00000 0.00000

Condition  LC51=1.2D-WL150+1.6LLa1
10 1.20080 0.21928 1.38204 0.00000 0.00000 0.00000
24 -1.23064 1.25140 -1.33051 0.00000 0.00000 0.00000
51 0.00651 0.01426 -0.02820 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02333 1.48494 0.02333 0.00000 0.00000 0.00000

Condition  LC52=1.2D+WL0+1.6LLa2
10 0.01446 0.21609 1.38941 0.00000 0.00000 0.00000
24 -0.01519 1.25524 -1.34825 0.00000 0.00000 0.00000
51 0.00073 0.01362 -0.00316 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.48494 0.03800 0.00000 0.00000 0.00000

Condition  LC53=1.2D+WL30+1.6LLa2
10 0.02788 0.21618 1.37959 0.00000 0.00000 0.00000
24 0.00122 1.25588 -1.38125 0.00000 0.00000 0.00000
51 -0.00577 0.01289 0.02499 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02333 1.48494 0.02333 0.00000 0.00000 0.00000
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Condition  LC54=1.2D+WL60+1.6LLa2
10 0.02462 0.21604 1.37653 0.00000 0.00000 0.00000
24 -0.00257 1.25586 -1.37783 0.00000 0.00000 0.00000
51 -0.00438 0.01304 0.01897 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.01768 1.48494 0.01768 0.00000 0.00000 0.00000

Condition  LC55=1.2D+WL90+1.6LLa2
10 0.02707 0.21586 1.36586 0.00000 0.00000 0.00000
24 0.00071 1.25619 -1.39089 0.00000 0.00000 0.00000
51 -0.00578 0.01289 0.02503 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02200 1.48494 0.00000 0.00000 0.00000 0.00000

Condition  LC56=1.2D+WL120+1.6LLa2
10 0.02460 0.21568 1.35561 0.00000 0.00000 0.00000
24 -0.00191 1.25629 -1.39498 0.00000 0.00000 0.00000
51 -0.00501 0.01297 0.02169 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.01768 1.48494 -0.01768 0.00000 0.00000 0.00000

Condition  LC57=1.2D+WL150+1.6LLa2
10 0.02785 0.21567 1.35198 0.00000 0.00000 0.00000
24 0.00209 1.25647 -1.40394 0.00000 0.00000 0.00000
51 -0.00660 0.01280 0.02862 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02333 1.48494 -0.02333 0.00000 0.00000 0.00000

Condition  LC58=1.2D-WL0+1.6LLa2
10 0.01440 0.21523 1.34451 0.00000 0.00000 0.00000
24 -0.01365 1.25627 -1.38576 0.00000 0.00000 0.00000
51 -0.00075 0.01345 0.00325 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.48494 -0.03800 0.00000 0.00000 0.00000

Condition  LC59=1.2D-WL30+1.6LLa2
10 0.00098 0.21513 1.35434 0.00000 0.00000 0.00000
24 -0.03006 1.25563 -1.35276 0.00000 0.00000 0.00000
51 0.00575 0.01418 -0.02491 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02333 1.48494 -0.02333 0.00000 0.00000 0.00000

Condition  LC60=1.2D-WL60+1.6LLa2
10 0.00424 0.21527 1.35740 0.00000 0.00000 0.00000
24 -0.02627 1.25566 -1.35618 0.00000 0.00000 0.00000
51 0.00436 0.01402 -0.01889 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.01768 1.48494 -0.01768 0.00000 0.00000 0.00000

Condition  LC61=1.2D-WL90+1.6LLa2
10 0.00179 0.21545 1.36806 0.00000 0.00000 0.00000
24 -0.02955 1.25532 -1.34312 0.00000 0.00000 0.00000
51 0.00576 0.01418 -0.02494 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02200 1.48494 0.00000 0.00000 0.00000 0.00000
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Condition  LC62=1.2D-WL120+1.6LLa2
10 0.00426 0.21563 1.37831 0.00000 0.00000 0.00000
24 -0.02693 1.25523 -1.33903 0.00000 0.00000 0.00000
51 0.00499 0.01409 -0.02161 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.01768 1.48494 0.01768 0.00000 0.00000 0.00000

Condition  LC63=1.2D-WL150+1.6LLa2
10 0.00101 0.21564 1.38194 0.00000 0.00000 0.00000
24 -0.03093 1.25504 -1.33007 0.00000 0.00000 0.00000
51 0.00659 0.01427 -0.02854 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02333 1.48494 0.02333 0.00000 0.00000 0.00000

Condition  LC64=1.2D+WL0+1.6LLa3
10 -1.18537 0.15271 1.38950 0.00000 0.00000 0.00000
24 1.18455 1.31861 -1.34794 0.00000 0.00000 0.00000
51 0.00082 0.01363 -0.00356 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.48494 0.03800 0.00000 0.00000 0.00000

Condition  LC65=1.2D+WL30+1.6LLa3
10 -1.17198 0.15288 1.37964 0.00000 0.00000 0.00000
24 1.20099 1.31917 -1.38092 0.00000 0.00000 0.00000
51 -0.00568 0.01289 0.02462 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02333 1.48494 0.02333 0.00000 0.00000 0.00000

Condition  LC66=1.2D+WL60+1.6LLa3
10 -1.17523 0.15273 1.37659 0.00000 0.00000 0.00000
24 1.19720 1.31916 -1.37751 0.00000 0.00000 0.00000
51 -0.00429 0.01305 0.01860 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.01768 1.48494 0.01768 0.00000 0.00000 0.00000

Condition  LC67=1.2D+WL90+1.6LLa3
10 -1.17279 0.15257 1.36591 0.00000 0.00000 0.00000
24 1.20048 1.31949 -1.39058 0.00000 0.00000 0.00000
51 -0.00569 0.01289 0.02466 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02200 1.48494 0.00000 0.00000 0.00000 0.00000

Condition  LC68=1.2D+WL120+1.6LLa3
10 -1.17525 0.15237 1.35567 0.00000 0.00000 0.00000
24 1.19785 1.31959 -1.39468 0.00000 0.00000 0.00000
51 -0.00492 0.01298 0.02133 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.01768 1.48494 -0.01768 0.00000 0.00000 0.00000

Condition  LC69=1.2D+WL150+1.6LLa3
10 -1.17201 0.15238 1.35203 0.00000 0.00000 0.00000
24 1.20186 1.31977 -1.40363 0.00000 0.00000 0.00000
51 -0.00652 0.01279 0.02826 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.02333 1.48494 -0.02333 0.00000 0.00000 0.00000
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Condition  LC70=1.2D-WL0+1.6LLa3
10 -1.18542 0.15186 1.34460 0.00000 0.00000 0.00000
24 1.18609 1.31963 -1.38548 0.00000 0.00000 0.00000
51 -0.00066 0.01346 0.00288 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM 0.00000 1.48494 -0.03800 0.00000 0.00000 0.00000

Condition  LC71=1.2D-WL30+1.6LLa3
10 -1.19882 0.15168 1.35446 0.00000 0.00000 0.00000
24 1.16965 1.31906 -1.35250 0.00000 0.00000 0.00000
51 0.00584 0.01420 -0.02530 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02333 1.48494 -0.02333 0.00000 0.00000 0.00000

Condition  LC72=1.2D-WL60+1.6LLa3
10 -1.19557 0.15183 1.35751 0.00000 0.00000 0.00000
24 1.17344 1.31907 -1.35592 0.00000 0.00000 0.00000
51 0.00445 0.01404 -0.01928 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.01768 1.48494 -0.01768 0.00000 0.00000 0.00000

Condition  LC73=1.2D-WL90+1.6LLa3
10 -1.19801 0.15200 1.36819 0.00000 0.00000 0.00000
24 1.17016 1.31875 -1.34285 0.00000 0.00000 0.00000
51 0.00585 0.01420 -0.02534 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02200 1.48494 0.00000 0.00000 0.00000 0.00000

Condition  LC74=1.2D-WL120+1.6LLa3
10 -1.19555 0.15219 1.37843 0.00000 0.00000 0.00000
24 1.17279 1.31864 -1.33874 0.00000 0.00000 0.00000
51 0.00508 0.01411 -0.02201 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.01768 1.48494 0.01768 0.00000 0.00000 0.00000

Condition  LC75=1.2D-WL150+1.6LLa3
10 -1.19879 0.15218 1.38207 0.00000 0.00000 0.00000
24 1.16878 1.31847 -1.32979 0.00000 0.00000 0.00000
51 0.00668 0.01429 -0.02894 0.00000 0.00000 0.00000
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SUM -0.02333 1.48494 0.02333 0.00000 0.00000 0.00000

Envelope for nodal reactions
_______________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition

Direction of positive forces and moments
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Envelope of nodal reactions for       :
LC1=1.2D+Wo
LC2=1.2D+W30
LC3=1.2D+W60
LC4=1.2D+W90
LC5=1.2D+W120
LC6=1.2D+W150
LC7=1.2D-Wo
LC8=1.2D-W30
LC9=1.2D-W60
LC10=1.2D-W90
LC11=1.2D-W120
LC12=1.2D-W150
LC13=0.9D+Wo
LC14=0.9D+W30
LC15=0.9D+W60
LC16=0.9D+W90
LC17=0.9D+W120
LC18=0.9D+W150
LC19=0.9D-Wo
LC20=0.9D-W30
LC21=0.9D-W60
LC22=0.9D-W90
LC23=0.9D-W120
LC24=0.9D-W150
LC25=1.2D+Di+WI0
LC26=1.2D+Di+WI30
LC27=1.2D+Di+WI60
LC28=1.2D+Di+WI90
LC29=1.2D+Di+WI120
LC30=1.2D+Di+WI150
LC31=1.2D+Di-WI0
LC32=1.2D+Di-WI30
LC33=1.2D+Di-WI60
LC34=1.2D+Di-WI90
LC35=1.2D+Di-WI120
LC36=1.2D+Di-WI150
LC37=1.2D+1.6LL1
LC38=1.2D+1.6LL2
LC39=1.2D+1.6LL3
LC40=1.2D+WL0+1.6LLa1
LC41=1.2D+WL30+1.6LLa1
LC42=1.2D+WL60+1.6LLa1
LC43=1.2D+WL90+1.6LLa1
LC44=1.2D+WL120+1.6LLa1
LC45=1.2D+WL150+1.6LLa1
LC46=1.2D-WL0+1.6LLa1
LC47=1.2D-WL30+1.6LLa1
LC48=1.2D-WL60+1.6LLa1
LC49=1.2D-WL90+1.6LLa1
LC50=1.2D-WL120+1.6LLa1
LC51=1.2D-WL150+1.6LLa1
LC52=1.2D+WL0+1.6LLa2
LC53=1.2D+WL30+1.6LLa2
LC54=1.2D+WL60+1.6LLa2
LC55=1.2D+WL90+1.6LLa2
LC56=1.2D+WL120+1.6LLa2
LC57=1.2D+WL150+1.6LLa2
LC58=1.2D-WL0+1.6LLa2
LC59=1.2D-WL30+1.6LLa2
LC60=1.2D-WL60+1.6LLa2
LC61=1.2D-WL90+1.6LLa2
LC62=1.2D-WL120+1.6LLa2
LC63=1.2D-WL150+1.6LLa2
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LC64=1.2D+WL0+1.6LLa3
LC65=1.2D+WL30+1.6LLa3
LC66=1.2D+WL60+1.6LLa3
LC67=1.2D+WL90+1.6LLa3
LC68=1.2D+WL120+1.6LLa3
LC69=1.2D+WL150+1.6LLa3
LC70=1.2D-WL0+1.6LLa3
LC71=1.2D-WL30+1.6LLa3
LC72=1.2D-WL60+1.6LLa3
LC73=1.2D-WL90+1.6LLa3
LC74=1.2D-WL120+1.6LLa3
LC75=1.2D-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]
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10 Max 1.228 LC41 0.220 LC41 1.390 LC40 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -1.199 LC71 0.051 LC20 -0.258 LC19 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
24 Max 1.202 LC69 1.320 LC69 0.517 LC24 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -1.231 LC51 0.392 LC24 -1.536 LC6 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
51 Max 0.178 LC10 0.037 LC10 0.914 LC4 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min -0.179 LC4 -0.013 LC16 -0.915 LC10 0.00000 LC1 0.00000 LC1 0.00000 LC1
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Connection Check



Date: 9/8/2023
Project No.:       BOBOS01169A
Designed By:      KM          Checked By:  MSC       

CHECK CONNECTION CAPACITY (Worst Case)

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

Bolt Type = A36 5/8" Threaded Rod

Allowable Tensile Load =

FTall = 6673 lbs.

Allowable Shear Load =

Fvall = 4004 lbs.

TENSILE FORCES

Reaction F = 1536 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in X direction: 1231 lbs. (See Bentley Output)
Reactions in Y direction: 1320 lbs. (See Bentley Output)

Resultant: 1805 lbs.

No. of Supports = 1
No. of Rods / Support = 2

Tension Design Load / Rods =

ft= 768.00 lbs. < 6673 lbs. Therefore, OK !

Shear Design Load / Rods =

fv= 902.46 lbs. < 4004 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.115 + 0.225 = 0.341 < 1.0 Therefore, OK !



EXHIBIT 10 

Construction Drawings
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