
    
 

  Belle Harbor, NY      Atlanta, GA       Brick, NJ      Lewes, DE       Tampa, FL       Detroit, MI 

Jan. 19, 2023 
 
Melanie A. Bachman  
Zoning Officer 
Connecticut Siting Council  
10 Franklin Square  
New Britain, CT 06051 
 
  
RE:  Request of DISH Wireless LLC for Approval for the Shared Use of an Existing Tower 

880 Post Road East 
Westport, CT 06880 
Latitude: 41° 08’ 14.91” N / Longitude: 73° 20’ 3.73” W 

 
 
 
 
Dear Ms. Bachman, 
 
Pursuant to Connecticut General Statues (“C.G.S.”) §16-50aa, as amended, DISH Wireless LLC (“DISH”) 
hereby requests an order from the Connecticut Siting Council (“Council”) to approve the shared use by 
DISH of a new telecommunication tower at 880 Post Road East in Westport. The existing 180’-0” Self-
Support tower is owned by the Connecticut DESPP (“CT DESPP”). The underlying property is owned by 
the CT DESPP. DISH requests that the Council find that the proposed shared use of the CT DESPP tower 
satisfies the criteria of C.G.S. §16-50aa and issue an order approving the proposed shared use. This 
modification/proposal includes hardware that is both 4G(LE) and 5G capable through remote software 
configuration and either or both services may be turned on or off at various times. A copy of this filing is 
being sent to Steve Smith, City of Westport – Building Official, Mary Young, City of Westport – Planning 
& Zoning Director, and Carey Thompson, Planning Specialist – Connecticut DESPP / CTS Unit 
 
 
 
Background 
 
The existing CT DESPP facility consists of a 180’-0” Self-Support tower within the existing compound. 
DISH is licensed by the Federal Communications Commission (“FCC”) to provide wireless services 
throughout the State of Connecticut. DISH and the CT DESPP have agreed to the proposed shared use of 
the 880 Post Road East tower pursuant to mutually acceptable terms and conditions. Likewise, DISH and 
the CT DESPP have agreed to the proposed installation of the equipment cabinets on the ground on the 
West side of the tower within the existing compound. The CT DESPP has authorized DISH to apply for all 
necessary permits and approvals that may be required to share the existing tower. 
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DISH proposes to install 3 antennas, 6 RRU radios, 1 OVP and 1 cable at the 144-foot level. In addition, 
DISH will install a ground equipment cabinet on a 5ft x 7ft steel equipment platform. Included in the 
Construction Drawings are DISH’s project specifications for locations of all proposed site improvements. 
The Construction Drawings also contain specifications for DISH's proposed antennas and groundwork.  
 
 
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 tower is 180-feet; Dish Wireless LLC proposed antennas will be located at a center line height of 
144-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 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 3.5119% 
as evidenced by Exhibit F. 
 
 
C.G.S. § 16-50aa(c)(1) provides that, upon written request for approval of a proposed shared use, “if 
the Council finds that the proposed shared use of the facility is technically, legally, environmentally and 
economically feasible and meets public safety concerns, the council shall issue an order approving such 
a shared use.” DISH respectfully submits that the shared use of the tower satisfies these criteria.  
 
 
A.  Technical Feasibility. The existing CT DESPP tower is structurally capable of supporting DISH’s 
proposed improvements. The proposed shared use of this tower is, therefore, technically feasible. A 
Feasibility Structural Analysis Report (“Structural Report”) prepared for this project confirms that this 
tower can support DISH’s proposed loading. A copy of the Structural Report has been included in this 
application.  
 
B.  Legal Feasibility. Under C.G.S. § 16-50aa, the Council has been authorized to issue order 
approving the shared use of an existing tower such as the CT DESPP tower. This authority complements 
the Council’s prior-existing authority under C.G.S. § 16-50p to issue orders approving the construction of 
new towers that are subject to the Council’s jurisdiction. In addition, § 16-50x(a) directs the Council to 
“give such consideration to the other state laws and municipal regulations as it shall deem appropriate” 
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in ruling on requests for the shared use of existing tower facilities. Under the statutory authority vested 
in the Council, an order by the Council approving the requested shared use would permit the Applicant 
to obtain a building permit for the proposed installations.  
 
C.  Environmental Feasibility. The proposed shared use of the CT DESPP tower would have a 
minimal environmental effect for the following reasons:  
  

1. The proposed installation will have no visual impact on the area of the tower. DISH’s 
equipment cabinet would be installed within the existing facility compound. DISH’s shared use 
of this tower therefore will not cause any significant change or alteration in the physical or 
environmental characteristics of the existing site. 

 
2. Operation of DISH’s antennas at this site would not exceed the RF emissions standard 
adopted by the Federal Communications Commission (“FCC”). Included in the EME report of this 
filing are the approximation tables that demonstrate that DISH’s proposed facility will operate 
well within the FCC RF emissions safety standards. 

 
3. Under ordinary operating conditions, the proposed installation would not require the use of 
any water or sanitary facilities and would not generate air emissions or discharges to water 
bodies or sanitary facilities. After construction is complete the proposed installations would not 
generate any increased traffic to the CT DESPP facility other than periodic maintenance. The 
proposed shared use of the CT DESPP tower, would, therefore, have a minimal environmental 
effect, and is environmentally feasible. 

 
 
D.  Economic Feasibility. As previously mentioned, DISH has entered into an agreement 
with the CT DESPP for the shared use of the existing facility subject to mutually agreeable terms. The 
proposed tower sharing is, therefore, economically feasible. 
 
 
E.  Public Safety Concerns. As discussed above, the tower is structurally capable of supporting 
DISH’s full array of 3 antennas, 6 RRU radios, 1 OVP and 1 cable and all related equipment. DISH is not 
aware of any public safety concerns relative to the proposed sharing of the existing CT DESPP tower. 
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Conclusion 
 
For the reasons discussed above, the proposed shared use of the existing CT DESPP tower at 880 Post 
Road East satisfies the criteria stated in C.G.S. §16-50aa and advances the General Assembly’s and the 
Council’s goal of preventing the unnecessary proliferation of towers in Connecticut. The Applicant, 
therefore, respectfully requests that the Council issue an order approving the proposed shared use.  
 
 
 
 
 
Sincerely,  
 
 
 
 
 
 
 
Michael Jones 
President, M+K Development 
140 Beach 137th St 
Rockaway Beach, NY 11694 
732-677-8881 
 

 

 

 

 

 

 

 

 
CC:  
Steve Smith, City of Westport – Building Official 
Mary Young, City of Westport – Planning & Zoning Director 
Carey Thompson, Planning Specialist – Connecticut DESPP / CTS Unit 
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EXHIBIT A 
 

Letter of Authorization 
 
 
 
 
 
 
 
 



                   STATE OF CONNECTICUT 
 DEPARTMENT OF EMERGENCY SERVICES AND PUBLIC PROTECTION 
                      Division of Statewide Emergency Telecommunications 

 
 

1111 Country Club Road 
Middletown, CT 06457  

Phone:  (860) 685-8080 / Fax:  (860) 685-8362 
An Affirmative Action Equal Opportunity Employer 

 

Letter of Authorization 

 
December 2, 2022  
 
 
Dish Wireless, LLC 
5701 South Santa Fe Drive 
Littleton, CO 80120  
 
 
Re:  Development Application Letter of Authorization - 880 Post Road East, Westport, CT 

06880 NJJER02042B 

 
Dear Sir/Madam, 
 
Connecticut Department of Emergency Services and Public Protection owns the tower facility at 
880 Post Road East, Westport, CT 06880 and identified as Blocks #62, Lot #00 and #63, Lot #00  
(the “Property”).  Connecticut Department of Emergency Services and Public Protection hereby 
authorizes DISH Wireless LLC (“DISH”) and its agent, O4 Innovations and M&K Development 
LLC, to file applications for the sole purpose of gaining any zoning approval and building 
permit(s) to install new telecommunications equipment (“Equipment”) on an existing Self-
Support tower on the Property. DISH and its afore mentioned agents shall not have authority to 
agree to any stipulations associated with their business before the Building Department that 
results in a duty on the part of Connecticut Department of Emergency Services and Public 
Protection that the Connecticut Department of Emergency Services and Public Protection has not 
expressly permitted in writing. 
 
DISH shall not be permitted to install the Equipment on the property until DISH provides a copy 
of its building permit from the Town and until DISH complies with any and all requirements set 
forth in DISH’s lease with Connecticut Department of Emergency Services and Public 
Protection. 
 
Please contact me at 860-685-5107 or mark.gorka@ct.gov should you have any questions or 
concerns. 
 
Sincerely, 

 
Mark Gorka 
Grants & Contracts Specialist 
Connecticut DESPP / CTS Unit 
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EXHIBIT B 
 

Property Card 
 
 
 
 
 
 
 
 



Location 0 POST RD E Mblu F09/ / 062/000 /

Acct# 29330 Owner CONNECTICUT STATE OF

Assessment $1,184,800 Appraisal $1,692,400

PID 100140 Building Count 1

Owner CONNECTICUT STATE OF
Co-Owner
Address 30 TRINTY ST

HARTFORD, CT 06106

Sale Price $0
Certificate
Book & Page 0000/0000

Sale Date 07/08/2005
Instrument 15

 

0 POST RD E

Current Value

Appraisal

Valuation Year Improvements Land Total

2020 $1,066,900 $625,500 $1,692,400

Assessment

Valuation Year Improvements Land Total

2020 $746,900 $437,900 $1,184,800

Owner of Record

Ownership History

Ownership History



Year Built: 2004
Living Area: 800
Replacement Cost: $92,464
Building Percent Good: 88
Replacement Cost
Less Depreciation: $81,400

Building Attributes

Field Description

Style: Telephone Bldg

Model Commercial

Grade Average

Stories: 1

Occupancy 1.00

Exterior Wall 1 Brick/Masonry

Exterior Wall 2  

Roof Structure Flat

Roof Cover T&G/Rubber

Interior Wall 1 Minimum

Interior Wall 2  

Interior Floor 1 Concr-Finished

Interior Floor 2  

Heating Fuel Gas

Heating Type Hot Air-No Duc

AC Type Central

Struct Class  

Legend

Building Photo

(https://images.vgsi.com/photos2/WestportCTPhotos//\00\01\27\24.jpg)

Building Layout

(ParcelSketch.ashx?pid=100140&bid=30123)

Building Sub-Areas (sq ft)

Owner Sale Price Certificate Book & Page Instrument Sale Date

CONNECTICUT STATE OF $0   0000/0000 15 07/08/2005

Building Information

Building 1 : Section 1

https://images.vgsi.com/photos2/WestportCTPhotos///00/01/27/24.jpg
https://gis.vgsi.com/WestportCT/ParcelSketch.ashx?pid=100140&bid=30123


Bldg Use State Bldg Com

Income Adj  

1st Floor Use:  

Heat/AC Heat/AC Pkgs

Frame Type Masonry

Baths/Plumbing Average

Ceiling/Walls Susp-Ceil Only

Rooms/Prtns Average

Wall Height 10.00

% Comn Wall  

Code Description
Gross
Area

Living
Area

BAS First Floor 800 800

    800 800

Legend

Land Use

Use Code 918
Description State Cell Site  
Zone GBD
Neighborhood G
Alt Land Appr No
Category

Land Line Valuation

Size (Acres) 0.08
Frontage
Depth
Assessed Value $437,900
Appraised Value $625,500

Legend

Extra Features

Extra Features

No Data for Extra Features

Land

Outbuildings

Outbuildings

Code Description Sub Code Sub Description Size Value Bldg #

FN3 Fence 6'     120.00 L.F. $1,500 1



(c) 2023 Vision Government Solutions, Inc. All rights reserved.

CELL Cell on TWR TW   3.00 Sites $984,000 1

Valuation History

Appraisal

Valuation Year Improvements Land Total

2021 $1,066,900 $625,500 $1,692,400

2020 $1,066,900 $625,500 $1,692,400

2019 $1,071,500 $675,000 $1,746,500

Assessment

Valuation Year Improvements Land Total

2021 $746,900 $437,900 $1,184,800

2020 $746,900 $437,900 $1,184,800

2019 $750,100 $472,500 $1,222,600



435
Account # 29409 Bldg # 1 Sec # 1 of Card # of

POST RD E  

Element

Dep % Ovr
Dep Ovr Comment
Misc Imp Ovr
Misc Imp Ovr Comment
Cost to Cure Ovr

Element

Undeprec Value

COST / MARKET VALUATION

Adjust Type

CONDO DATA

Factor%

100302
Property Location
Vision ID

Map ID Bldg Name State Use
Print Date1 11

Description

Cost to Cure Ovr Comment

Description

OB - OUTBUILDING & YARD ITEMS(L) / XF - BUILDING EXTRA FEATURES(B)

BUILDING SUB-AREA SUMMARY SECTION
Unit Cost

100
Condition

1
0External Obsol
0Functional Obsol
0

Year Remodeled
Remodel Rating

0Year Built

0

Ttl Gross Liv / Lease Area 0 0

Parcel Id
SB

C

CONSTRUCTION DETAIL CONSTRUCTION DETAIL (CONTINUED)

Owne

Condo Flr
Condo Unit  

Code Description

Code Description Living Area Floor Area

Depreciation Code

Building Value New

Effective Year Built

Depreciation %

Trend Factor

Condition %
Percent Good

F09/ / 063/000 /

Cd

Fireplaces
Ceiling Height
Elevator

Eff Area

0

Cd
Style:
Model
Grade:
Stories:
Occupancy
Exterior Wall 1
Exterior Wall 2
Roof Structure:
Roof Cover
Interior Wall 1
Interior Wall 2
Interior Flr 1
Interior Flr 2
Heat Fuel
Heat Type:
AC Type:
Total Bedrooms
Total Bthrms:
Total Half Baths
Total Xtra Fixtrs
Total Rooms:
Bath Style:
Kitchen Style:
Kitchens
Whirlpool Tubs
Hot Tubs
Sauna (SF Area
Fin Basement
Fin Bsmt Qual
Bsmt. Garages
Interior Cond
Fireplaces
Ceiling Height

99
00

10/24/2022 12:50:19  

Cns Sect Rcnld 0

No Sketch

Cell on  TW L 3 328000. 2010 100 00 984,001.00

Vacant Land
Vacant

CELL
Code Descript Sub Sub Ty L/B Units Unit Pric Yr Blt Cond. C % Gd Grade Grade A Appr. V



100302
435

Account # 29409 Bldg # 1 Sec # 1 of Card # of
UTILITIESTOPO LOCATION

6158

CURRENT ASSESSMENT

Total

4-2
4-3

1,000
984,000

SUPPLEMENTAL DATA

BK-VOL/PAGE SALE DATE PREVIOUS ASSESSMENTS (HISTORY)RECORD OF OWNERSHIP

This signature acknowledges a visit by a Data Collector or AssessorOTHER ASSESSMENTS

APPRAISED VALUE SUMMARY

EXEMPTIONS

1,000

0

984,000

0NOTES

BUILDING PERMIT RECORD

CURRENT OWNER

V/IQ/U

POST RD E  Property Location Map ID
Vision ID

Bldg Name State Use
Print Date

STRT / ROAD

VC

Total

VISIT / CHANGE HISTORY

985,000 689,500

CELL TOWER BEHIND THE WALGREENS AT

880 POST RD E

FKA LIST #14621 18000/.11=163,600 X 3=490,800

1 1 1

Alt Prcl ID
Historic ID
Census
WestportC
Survey Ma
Survey Ma

GIS ID

Description Code
700

688,800

Assessed

CodeYear AssessedCodeYear

Total

Assessed VYear CodeAssessed

TotalTotal

2020 2020 4-2
4-3

4-2
4-3

4-2
4-3

700
688,800

700
688,800

689,500 689,500 689,500

CONNECTICUT STATE OF

CONNECTICUT STATE OF

06106CT

0

Year Code Description Amount

0.00

Code Description Number Amount Comm Int

Appraised Bldg. Value (Card)

Appraised Xf (B) Value (Bldg)

Appraised Ob (B) Value (Bldg)

Appraised Land Value (Bldg)

985,000Total Appraised Parcel Value

Special Land Value

0IU10-01-200500000000

0

SALE PRICE

Amount Insp Date % Comp Date Comp

Total Card Land Units 0.000 Total Land ValueParcel Total Land AreaSF0

IdDate

F09/ / 063/000 /

Lift Hse
Asking $

Assoc Pid#

53184

F09063000

UTL BLDG
UTL OUTBL

WESTPORT, CT

Purpost/ResultIs CdType

ASSESSING NEIGHBORHOOD
B Tracing Batch

Total Appraised Parcel Value 985,000

Valuation Method I

700
688,800

2021

10/24/2022 12:50:19  

Nbhd
0001

Nbhd Name
0001

3 CELL SITES

Sub
A

CELL TOWER/WALGREENS

1

Appraised

HARTFORD

30 TRINITY ST

1 435 Cell Site Vac Lnd GBD 0 SF 0.00 0.0000 01.00000 C 1.00 1.000

Use Code ZoneB Description Land Land Units Unit Price Size Adj Nbhd. AdjSite Index Nbhd.Cond. Notes Location Adjustment Adj Unit P Land Value

LAND LINE VALUATION SECTION

Field Review
QC - Check/Field Review

06-25-2020
05-13-2010

BL.
J

19
11

Comments

CommentsPermit Id

TOWER VALUE= 2000 X 12=24000 X .75=18000

Permit Id Issue Date Type
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EXHIBIT C 

 
Construction Drawings 

 
 
 
 
 
 
 
 



T-1

SHEET INDEX VICINITY MAP

DIRECTIONS

SITE INFORMATION PROJECT DIRECTORY

11"x17" PLOT WILL BE HALF SCALE UNLESS OTHERWISE NOTED

GENERAL NOTES

SITE PHOTO

UNDERGROUND SERVICE ALERT CBYD 811
UTILITY NOTIFICATION  CENTER OF CONNECTICUT

(800) 922-4455
WWW.CBYD.COM

SCOPE OF WORK

·

·

·

·

·

·

·

·

·

·

·

·

·

·

·

DISH Wireless L.L.C. SITE ID:

NJJER02042B
DISH Wireless L.L.C. SITE ADDRESS:

880 POST ROAD EAST
WESTPORT, CT 06880

CONNECTICUT CODE OF COMPLIANCE

1/19/2023



A-1

2

31

1/19/2023



A-2
1 3

2

1/19/2023



A-3
4 5

1

2

3

1/19/2023



A-4

1

4

7

2

5

8

3

6

9

1/19/2023



A-5

1

4

7

2

5

8

3

6

9

1/19/2023



A-6

1

4

7

2

5

8

3

6

9

1/19/2023



E-1
11 2

1/19/2023



E-2

1

4

7

2

5

8

3

6

9

1/19/2023



E-3

AMPS
POLES

15/1 2 #12, 1 #12G

PANEL NAME LOCATION

EQUIPMENT PLATFORM

WIRE & CONDUIT TYPE

R

DESCRIPTION KVA

0.18INTERNAL GFCI

CKT

1

VOLTAGE: 240/120 1Ø
MAIN C/B: 200 AMPS

BUS RATING: 200 AMPS

MOUNTING/ENCLOSURE: SURFACE/NEMA 3R

AVAIL. FAULT CURRENT:

SHORT CIRCUIT RATING: 65,000 / 10,000 SERIES RATED

A

1.68

B CKT

2

KVA

1.50

AMPS
POLES

40/2SEE ONE LINE

WIRE & CONDUITTYPE

EQ

DESCRIPTION

RECTIFIER
15/1 SEE ONE LINE R 0.18CONVENIENCE OUTLET 3

1.50SPACE 5
R

SPACE
SPACE
SPACE
SPACE
SPACE

SPACE
SPACE
SPACE

SPACE

7
9
11
13
15
17
19
21
23

1.50

4 1.50 EQ
6 1.50 40/2SEE ONE LINEEQRECTIFIER
8 1.50 EQ

10 1.50 40/2SEE ONE LINEEQRECTIFIER
12 1.50 EQ
14
16
18
20
22 SPACE
24 SPACE

4.7

1.68

1.50

1.50

4.7 KVAPHASED LOAD
TOTAL CONNECTED LOAD

TOTAL DEMAND LOAD
9.4 kVA
9.4 kVA

39 A
39 A

LOAD
TYPE

L
R

DESCRIPTION
CONN. LOAD
KVA AMPS

DEMAND
FACTOR

DESIGN LOAD
KVA AMPS

M
H

AC
EQ
E

LIGHTING
RECEPTACLE

MOTOR
HEATING

HVAC
EQUIPMENT

EXISTING

0.0
0.4
0.0
0.0
0.0
9.0
0.0

0.0
1.5
0.0
0.0
0.0
37.5
0.0

1.25
NEC
NEC
1.00
1.00
1.00
1.25

0.0
0.4
0.0
0.0
0.0
9.0
0.0

0.0
1.5
0.0
0.0
0.0
37.5
0.0

*ALL EQUIPMENT LOADS CONSIDERED CONTINUOUS LOADS

SPACE
SPACE
SPACE
SPACE

·

·

·

2

1

3

1/19/2023



G-1

1

2 3

”

1/19/2023



G-2

3

6

1

4

2

5

1/19/2023



G-3

1

4

7

2

5

8

3

6

9

1/19/2023



RF-1
1

2

3

4

1/19/2023



GN-1

1/19/2023



GN-2

1/19/2023



GN-3

1/19/2023



GN-4

·

·

·

·

·

·

·

1/19/2023



GN-5

1/19/2023
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EXHIBIT D 
 

Structural Analysis 
 
 
 
 
 
 
 
 



    
 

  Rockaway Beach, NY             Atlanta, GA              Brick, NJ            Lewes, DE             Tampa, FL      

January 19, 2023                                             PASS  
                                                           
 
RE:   Structural Analysis for Tower  

 

Location:  880 Post Road East Westport, CT 06880                                          

 

Site ID:    NJJER02042B 

 

Dish Wireless LLC, 
 
Per your request, we have performed a structural analysis of the existing tower.  This site consists of an 
existing self-support tower that has multiple carriers co-located on the tower.  This review determines if 
the tower can support the existing and proposed loads. 
                     
1.0 Assumptions:    

CATEGORY DATA CODE 

Structure Type Self-Support  

RAD Center 144’-0”  

Structure Class IV ASCE 7-16 

Exposure Class C ASCE 7-16 

Kzt Factor 1.0 ASCE 7-16 

Basic Wind Speed 130 2022 CSBC 

Ice Thickness 1” ASCE 7-16 

Ice Windspeed 50 MPH ASCE 7-16 

Seismic Design Category C ASCE 7-16 

SDS .244 ASCE 7-16 

 
2.0 Existing Documents: 
 

DOCUMENT COMPANY DATE 

Existing Structural Analysis AECOM 7/10/2020 

Existing Structural Analysis HPC Development 3/3/2009 
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3.0 Proposed Equipment: 
 

MANUFACTURER EQUIPMENT WEIGHTS 

CommScope     (3) MTC3975083 352 lbs 

CommScope                          (3) FFVV-65B-R2 70.54 lbs 

Fujitsu    (3) TA08025-B604 63.9 lbs 

Fujitsu    (3) TA08025-B605 74.9 lbs 

RayCap    (3) OVP RDIDC-9181-PF-48 32 lbs 

CommScope    (3) HYBRID CABLE N.A. 
              Bold represents equipment to be added 

 
It is assumed that all information from the previous analysis performed by AECOM on July 10, 2020 is 
still accurate and correct.  If this assumption is not true, please contact our office for an amended 
report.   
 
We are installing (3) proposed MTC-3975083 mount on the existing tower that will support all the 
proposed equipment.  After performing an analysis on the tower in TNxTower, it has been determined 
that the tower is ADEQUATE for the existing and proposed loads on the structure which passes at 75.4% 
of its capacity.    
 
This report does not address the structural stability of any mounts, nor does it provide any warranty 
either express or implied, for any portion of the proposed mounts or structure.   
 
Please note that we have not had a professional engineer perform an independent visit to confirm 
existing structural conditions and the outcome of this analysis is based solely on the information 
provided in the previous structural analysis, photos and drawing details.  If the existing conditions are 
modified, in disrepair or not properly represented, contact our office immediately for an amended 
report since this analysis may be inaccurate. 
 
If you have any questions, feel free to contact us at any time. 
 
Sincerely, 
 
Magaram Engineering 
 
 
Brett Magaram 
Connecticut License # 33678  
Brett@MagaramEngineering.com 
Phone: 914-450-8416 1/19/2023



ASCE 7 Hazards Report
Address:
880 Post Rd E
Westport, Connecticut
06880

Standard: ASCE/SEI 7-16

Risk Category: IV

Soil Class: D - Default (see 
Section 11.4.3)

Elevation: 63.43 ft (NAVD 88)

Latitude:
Longitude:

41.137629

-73.334872

Page 1 of 3https://asce7hazardtool.online/ Mon Jun 27 2022

https://asce7hazardtool.online/


SS : 0.228

S1 : 0.056

Fa : 1.6

Fv : 2.4

SMS : 0.365

SM1 : 0.133

SDS : 0.244

SD1 : 0.089

TL : 6

PGA : 0.133

PGA M : 0.204

FPGA : 1.534

Ie : 1.5

Cv : 0.757

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Design Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Default (see Section 11.4.3)

C

Data Accessed: Mon Jun 27 2022

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

Page 2 of 3https://asce7hazardtool.online/ Mon Jun 27 2022

https://asce7hazardtool.online/


Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 1.00 in.

Concurrent Temperature: 15 F

Gust Speed 50 mph

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

Mon Jun 27 2022

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

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

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

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

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.
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(APPENDIX N)   MUNICIPALITY - SPECIFIC STRUCTURAL DESIGN PARAMETERS
Wind Design Parameters
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Westport 30 0.226 0.067 110 120 130 85 93 101 Type B Yes
Wethersfield 30 0.181 0.064 115 125 135 89 97 105 Yes
Willington 35 0.174 0.063 115 125 135 89 97 105 Yes
Wilton 30 0.231 0.068 110 120 130 85 93 101 Yes
Winchester 40 0.177 0.065 105 120 125 81 93 97 Yes
Windham 30 0.173 0.062 120 130 140 93 101 108 Yes
Windsor 35 0.179 0.064 115 125 135 89 97 105 Yes
Windsor 
Locks

35 0.177 0.064 110 125 130 85 97 101 Yes

Wolcott 35 0.187 0.064 110 125 130 85 97 101 Yes
Woodbridge 30 0.191 0.063 115 125 135 89 97 105 Yes
Woodbury 35 0.194 0.065 110 120 130 85 93 101 Yes
Woodstock 40 0.172 0.063 120 130 140 93 101 108 Yes

1. Wind-Borne Debris Regions:   
Type A: Full Municipality.
Type B: Areas south of Interstate 95.

Exception: Areas that are more than one mile from the coastal mean high-water 
line as certified by a registered design professional may be classified as being 
outside a wind-borne debris region.

Type C: Areas south of Metro North/Amtrak Railroad to the west of the Quinnipiac River and 
areas south of Interstate 95 to the east of the Quinnipiac River.
Exception: Areas that are more than one mile from the coastal mean high-water 
line as certified by a registered design professional may be classified as being 
outside a wind-borne debris region. 
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SYMBOL LIST
MARK MARKSIZE SIZE

A  ROHN 2 XXS

B  ROHN 2 STD

C  ROHN 2.5 EH

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi

 A36  36 ksi  58 ksi

 A572-42  42 ksi  60 ksi

TOWER DESIGN NOTES
1.   Tower designed for Exposure C to the TIA-222-H Standard.
2.   Tower designed for a 130 mph basic wind in accordance with the TIA-222-H Standard.
3.   Tower is also designed for a 50 mph basic wind with 1.00 in ice. Ice is considered to 

 increase in thickness with height.
4.   Deflections are based upon a 60 mph wind.
5.   Tower Risk Category IV.
6.   Topographic Category 1 with Crest Height of 0.000 ft
7.   Weld together tower sections have flange connections.
8.   Connections use galvanized A325 bolts, nuts and locking devices. Installation per 

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

 A153 Standards.
10.   Welds are fabricated with ER-70S-6 electrodes.
11.   TOWER RATING: 75.4%
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 ANT940T10-WR  187 ANT940T10-WR  181 PA6-65AC  177 (3) BPS7496-180-14  170 432E-83I-01T TTA  170 PiROD 12' Universal T-Frame Sector 
 Mount

 170 3' Yagi  169 PiROD 15' T-Frame (VZW)  160 (2) JAHH-65B-R3B [P2.0][96"] (VZW)  160 BXA-70080-4CF-EDIN [P2.0][96"] 
 (VZW)

 160 XXDWMM-12.5-65-8T-CBRS (VZW)  160 4x40 B2/66 Dual RRH (VZW)  160 DB-T1-6Z-8AB-0Z (VZW)  160 RFV01U-D2A RRH (VZW)  160 CBRS RRH (RT 4401-48A) (VZW)  160 PiROD 15' T-Frame (VZW)  160 (2) JAHH-65B-R3B [P2.0][96"] (VZW)  160 BXA-70080-4CF-EDIN [P2.0][96"] 
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 (VZW)
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 (TMO)
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 125 Radio 4449 (TMO)  125 PiROD 12' Lightweight T-Frame (TMO)  125 AIR21 [P2.0][96"] (TMO)  125 ANT150D  113 4' Standoff  60 GPS  60DESIGNED APPURTENANCE LOADING
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SYMBOL LIST
MARK MARKSIZE SIZE

A  ROHN 2 XXS

B  ROHN 2 STD

C  ROHN 2.5 EH

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi

 A36  36 ksi  58 ksi

 A572-42  42 ksi  60 ksi

TOWER DESIGN NOTES
1.   Tower designed for Exposure C to the TIA-222-H Standard.
2.   Tower designed for a 130 mph basic wind in accordance with the TIA-222-H Standard.
3.   Tower is also designed for a 50 mph basic wind with 1.00 in ice. Ice is considered to 

 increase in thickness with height.
4.   Deflections are based upon a 60 mph wind.
5.   Tower Risk Category IV.
6.   Topographic Category 1 with Crest Height of 0.000 ft
7.   Weld together tower sections have flange connections.
8.   Connections use galvanized A325 bolts, nuts and locking devices. Installation per 

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

 A153 Standards.
10.   Welds are fabricated with ER-70S-6 electrodes.
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  Tower Input Data    
 
 
The main tower is a 3x free standing tower with an overall height of 180.000 ft above the ground line. 
The base of the tower is set at an elevation of 0.000 ft above the ground line. 
The face width of the tower is 8.542 ft at the top and 27.677 ft at the base. 
There is a 3 sided latticed pole with a face width of 8.542 ft. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply:  

 Tower base elevation above sea level: 0.000 ft. 
 Basic wind speed of 130 mph. 
 Risk Category IV. 
 Exposure Category C. 
 Simplified Topographic Factor Procedure for wind speed-up calculations is used. 
 Topographic Category: 1. 
 Crest Height: 0.000 ft. 
 Nominal ice thickness of 1.000 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. 
 Weld together tower sections have flange connections.. 
 Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and AISC 

Specifications.. 
 Tower members are ''hot dipped'' galvanized in accordance with ASTM A123 and ASTM A153 Standards.. 
 Welds are fabricated with ER-70S-6 electrodes.. 
 Pressures are calculated at each section. 
 Stress ratio used in latticed pole member design is 1. 
 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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 3 Sided Latticed Pole Section Geometry     
 

Tower 

 Section 

Tower 

 Elevation 

 
ft 

Assembly 

Database 

Description Section 

Width  

 
ft 

Number  

of  

Sections 

Section 

Length 

 
ft 

L1 180.000-160.000   8.542 1 20.000 

 
 
 

 3 Sided Latticed Pole 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 

L1 180.000-160.000 6.667 K Brace Down No Yes 0.000 0.000 

 
 

 3 Sided Latticed Pole Section Geometry (cont’d)    
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Tower 

 Elevation 

ft 

Leg 

Type 

 

Leg  

Size 

 

Leg  

Grade 

Diagonal 

Type 

 

Diagonal  

Size 

 

Diagonal 

Grade 

L1 
180.000-160.000 

Pipe ROHN 3 STD A572-50 
(50 ksi) 

Pipe ROHN 2 STD A36 
(36 ksi) 

 
 
 

 3 Sided Latticed Pole 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 

L1 
180.000-160.000 

Pipe ROHN 1.5 STD A572-50 
(50 ksi) 

Flat Bar  A36 
(36 ksi) 

 
 
 

 3 Sided Latticed Pole Section Geometry (cont’d)    
 

Tower 

 Elevation 
 

ft 

No. 

of  
Mid 

Girts 

Mid Girt 

Type 
 

Mid Girt  

Size 
 

Mid Girt  

Grade 

Horizontal 

Type 
 

 

Horizontal 

Size 
 

Horizontal  

Grade 

L1 
180.000-160.000 

None Flat Bar  A36 
(36 ksi) 

Pipe ROHN 1.5 STD A572-50 
(50 ksi) 

 
 
 

 3 Sided Latticed Pole Section Geometry (cont’d)    
 

Tower 

 Elevation 

 
ft 

Secondary 

Horizontal Type 

 

Secondary Horizontal  

Size 

 

Secondary 

Horizontal   

Grade 

Inner Bracing 

Type 

 

Inner Bracing Size 

 

Inner Bracing  

Grade 

L1 
180.000-160.000 

Solid Round  A572-50 
(50 ksi) 

Single Angle L2x2x1/8 A36 
(36 ksi) 

 
 
 

 3 Sided Latticed Pole 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 

L1 
180.000-160.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 
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 3 Sided Latticed Pole 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 

L1 
180.000-160.0

00 

No No 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. 

 

 

 
 3 Sided Latticed Pole Section Geometry (cont’d)    

 
Tower 

 Elevation 
ft 

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

 Net Width 

Deduct 

in 

U 

 

Net Width 

Deduct 

in 

U 

 

Net Width 

Deduct 

in 

U 

 

Net 

Width 

Deduct 
in 

U 

 

Net 

Width 

Deduct 
in 

U 

 

Net 

Width 

Deduct 
in 

U 

 

Net 

Width 

Deduct 
in 

U 

 

L1 
180.000-160.0

00 

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

 
 

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 

 

L1 
180.000-160.0

00 

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

 
 

 
 Tower Section Geometry    

 
Tower 

 Section 

Tower 

 Elevation 
 

ft 

Assembly 

Database 

Description Section 

Width  
 

ft 

Number  

of  
Sections 

Section 

Length 
 

ft 

T1 160.000-140.000   8.542 1 20.000 
T2 140.000-133.333   10.934 1 6.667 
T3 133.333-126.667   11.731 1 6.667 
T4 126.667-120.000   12.528 1 6.667 
T5 120.000-100.000   13.326 1 20.000 
T6 100.000-90.000   15.718 1 10.000 
T7 90.000-80.000   16.914 1 10.000 
T8 80.000-60.000   18.110 1 20.000 
T9 60.000-40.000   20.501 1 20.000 
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Tower 

 Section 

Tower 

 Elevation 

 
ft 

Assembly 

Database 

Description Section 

Width  

 
ft 

Number  

of  

Sections 

Section 

Length 

 
ft 

T10 40.000-30.000   22.893 1 10.000 
T11 30.000-20.000   24.089 1 10.000 
T12 20.000-0.000   25.285 1 20.000 

 
 
 

 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 160.000-140.000 6.667 K Brace Down No Yes 0.000 0.000 
T2 140.000-133.333 6.667 K Brace Down No Yes 0.000 0.000 
T3 133.333-126.667 6.667 K Brace Down No Yes 0.000 0.000 
T4 126.667-120.000 6.667 K Brace Down No Yes 0.000 0.000 
T5 120.000-100.000 10.000 K Brace Down No Yes 0.000 0.000 
T6 100.000-90.000 10.000 K Brace Down No Yes 0.000 0.000 
T7 90.000-80.000 10.000 K Brace Down No Yes 0.000 0.000 
T8 80.000-60.000 10.000 K Brace Down No Yes 0.000 0.000 
T9 60.000-40.000 10.000 K Brace Down No Yes 0.000 0.000 

T10 40.000-30.000 10.000 K Brace Down No Yes 0.000 0.000 
T11 30.000-20.000 10.000 K Brace Down No Yes 0.000 0.000 
T12 20.000-0.000 20.000 K1 Down No Yes 0.000 0.000 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

ft 

Leg 

Type 

 

Leg  

Size 

 

Leg  

Grade 

Diagonal 

Type 

 

Diagonal  

Size 

 

Diagonal 

Grade 

T1 
160.000-140.000 

Pipe ROHN 4 STD A572-50 
(50 ksi) 

Pipe ROHN 2 STD A572-50 
(50 ksi) 

T2 
140.000-133.333 

Pipe ROHN 5 EH A572-50 
(50 ksi) 

Pipe Rohn 2 EH A572-50 
(50 ksi) 

T3 
133.333-126.667 

Pipe ROHN 5 EH A572-50 
(50 ksi) 

Pipe Rohn 2 EH A572-50 
(50 ksi) 

T4 
126.667-120.000 

Pipe ROHN 5 EH A572-50 
(50 ksi) 

Pipe ROHN 2 XXS A572-50 
(50 ksi) 

T5 
120.000-100.000 

Pipe ROHN 6 EHS A572-50 
(50 ksi) 

Pipe ROHN 2.5 XXS A572-50 
(50 ksi) 

T6 
100.000-90.000 

Pipe ROHN 6 EH A572-50 
(50 ksi) 

Pipe ROHN 3 STD A572-50 
(50 ksi) 

T7 90.000-80.000 Pipe ROHN 6 EH A572-50 
(50 ksi) 

Pipe ROHN 3 STD A572-50 
(50 ksi) 

T8 80.000-60.000 Arbitrary Shape Rohn 8 EHS + P9.625x0.375 
1/3rd Pipe 

A572-50 
(50 ksi) 

Pipe ROHN 3 STD A572-50 
(50 ksi) 

T9 60.000-40.000 Arbitrary Shape Rohn 8 EHS + P9.625x0.375 
1/3rd Pipe 

A572-42 
(42 ksi) 

Pipe ROHN 3 EH A572-50 
(50 ksi) 

T10 
40.000-30.000 

Arbitrary Shape Rohn 8 EHS + P9.625x0.375 
1/3rd Pipe 

A572-42 
(42 ksi) 

Pipe ROHN 3 EH A572-50 
(50 ksi) 

T11 
30.000-20.000 

Arbitrary Shape Rohn 8 EHS + P9.625x0.375 
1/3rd Pipe 

A572-42 
(42 ksi) 

Pipe ROHN 3 EH A572-50 
(50 ksi) 

T12 20.000-0.000 Arbitrary Shape Rohn 8 EHS + P9.625x0.375 
1/3rd Pipe 

A572-42 
(42 ksi) 

Pipe ROHN 3 EH A572-50 
(50 ksi) 
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 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 

T3 
133.333-126.667 

Pipe ROHN 2 STD A572-50 
(50 ksi) 

Solid Round  A36 
(36 ksi) 

T4 
126.667-120.000 

Pipe ROHN 2 STD A572-50 
(50 ksi) 

Solid Round  A36 
(36 ksi) 

T7 90.000-80.000 Pipe ROHN 2 STD A572-50 
(50 ksi) 

Solid Round  A36 
(36 ksi) 

T11 
30.000-20.000 

Pipe ROHN 2.5 EH A572-50 
(50 ksi) 

Solid Round  A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

 
ft 

No. 

of  

Mid 
Girts 

Mid Girt 

Type 

 

Mid Girt  

Size 

 

Mid Girt  

Grade 

Horizontal 

Type 

 
 

Horizontal 

Size 

 

Horizontal  

Grade 

T1 
160.000-140.000 

None Flat Bar  A36 
(36 ksi) 

Pipe ROHN 1.5 STD A572-50 
(50 ksi) 

T2 
140.000-133.333 

None Flat Bar  A36 
(36 ksi) 

Pipe ROHN 2 STD A572-50 
(50 ksi) 

T3 
133.333-126.667 

None Flat Bar  A36 
(36 ksi) 

Pipe ROHN 2 STD A572-50 
(50 ksi) 

T4 
126.667-120.000 

None Flat Bar  A36 
(36 ksi) 

Pipe ROHN 2 STD A572-50 
(50 ksi) 

T5 
120.000-100.000 

None Flat Bar  A36 
(36 ksi) 

Pipe ROHN 2 STD A572-50 
(50 ksi) 

T6 
100.000-90.000 

None Flat Bar  A36 
(36 ksi) 

Pipe ROHN 2 STD A572-50 
(50 ksi) 

T7 90.000-80.000 None Flat Bar  A36 
(36 ksi) 

Pipe ROHN 2 STD A572-50 
(50 ksi) 

T8 80.000-60.000 None Flat Bar  A36 
(36 ksi) 

Pipe ROHN 2.5 STD A572-50 
(50 ksi) 

T9 60.000-40.000 None Flat Bar  A36 
(36 ksi) 

Pipe ROHN 2.5 STD A572-50 
(50 ksi) 

T10 
40.000-30.000 

None Flat Bar  A36 
(36 ksi) 

Pipe ROHN 2.5 STD A572-50 
(50 ksi) 

T11 
30.000-20.000 

None Flat Bar  A36 
(36 ksi) 

Pipe ROHN 2.5 EH A572-50 
(50 ksi) 

T12 20.000-0.000 None Flat Bar  A36 
(36 ksi) 

Pipe P3.5x.226 A572-50 
(50 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 



 
 
 

ttnnxxTToowweerr  
Job 

NJJER02042B  
Page  

7 of 55 

Magaram Engineering 

13705 Stone Shadow  

Project 
 

Date 
15:25:58 06/27/22  

Clifton VA 
Phone: 914-450-8416 

FAX:  

Client 
Dish Wireless LLC 

Designed by 
 

Tower 

 Elevation 

 
ft 

Secondary 

Horizontal Type 

 

Secondary Horizontal  

Size 

 

Secondary 

Horizontal   

Grade 

Inner Bracing 

Type 

 

Inner Bracing Size 

 

Inner Bracing  

Grade 

T1 
160.000-140.000 

Solid Round  A572-50 
(50 ksi) 

Single Angle L2x2x1/8 A36 
(36 ksi) 

T2 
140.000-133.333 

Solid Round  A572-50 
(50 ksi) 

Single Angle L2x2x1/8 A36 
(36 ksi) 

T3 
133.333-126.667 

Solid Round  A572-50 
(50 ksi) 

Single Angle L2x2x1/8 A36 
(36 ksi) 

T4 
126.667-120.000 

Solid Round  A572-50 
(50 ksi) 

Single Angle L2x2x1/8 A36 
(36 ksi) 

T5 
120.000-100.000 

Solid Round  A572-50 
(50 ksi) 

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

T6 
100.000-90.000 

Solid Round  A572-50 
(50 ksi) 

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

T7 90.000-80.000 Solid Round  A572-50 
(50 ksi) 

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

T8 80.000-60.000 Solid Round  A572-50 
(50 ksi) 

Single Angle L3x3x3/16 A36 
(36 ksi) 

T9 60.000-40.000 Solid Round  A572-50 
(50 ksi) 

Single Angle L3 1/2x3 1/2x1/4 A36 
(36 ksi) 

T10 
40.000-30.000 

Solid Round  A572-50 
(50 ksi) 

Single Angle L3 1/2x3 1/2x1/4 A36 
(36 ksi) 

T11 
30.000-20.000 

Solid Round  A572-50 
(50 ksi) 

Single Angle L3 1/2x3 1/2x1/4 A36 
(36 ksi) 

T12 20.000-0.000 Solid Round  A572-50 
(50 ksi) 

Pipe ROHN 2 STD A572-50 
(50 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 
 

ft 

Redundant 

Bracing 
Grade 

 Redundant 

Type 
 

Redundant 

Size 
 

K Factor 

 

T12 
20.000-0.000 

A36 
(36 ksi) 

Horizontal (1) 
Diagonal (1) 

Hip (1) 

Pipe 
Pipe 
Pipe 

ROHN 1.5 STD 
ROHN 2 STD 

ROHN 2.5 STD 

1 
1 
1 

 
 

 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 
160.000-140.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T2 
140.000-133.3

33 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T3 
133.333-126.6

67 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T4 0.000 0.000 A36 1 1 1 36.000 36.000 36.000 
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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 

126.667-120.0
00 

(36 ksi) 

T5 
120.000-100.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T6 
100.000-90.00

0 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T7 
90.000-80.000 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T8 
80.000-60.000 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T9 
60.000-40.000 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T10 
40.000-30.000 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T11 
30.000-20.000 

0.000 0.000 A36 
(36 ksi) 

1 1 1 36.000 36.000 36.000 

T12 
20.000-0.000 

0.000 0.000 A36 
(36 ksi) 

1 1.05 1.05 36.000 36.000 36.000 

 

 

 
 Tower Section Geometry (cont’d)   

 
   K Factors1 

Tower 
 Elevation 

 

 
ft 

Calc 
K 

Single 

Angles 

Calc 
K 

Solid 

Rounds 

Legs X 
Brace 

Diags 

X 
Y 

K 
Brace 

Diags 

X 
Y 

Single 
Diags 

 

X 
Y 

Girts 
 

 

X 
Y 

Horiz. 
 

 

X 
Y 

Sec. 
Horiz. 

 

X 
Y 

Inner 
Brace 

 

X 
Y 

T1 
160.000-140.0

00 

No No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T2 
140.000-133.3

33 

No No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T3 
133.333-126.6

67 

No No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T4 
126.667-120.0

00 

No No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T5 
120.000-100.0

00 

No No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T6 
100.000-90.00

0 

No No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T7 
90.000-80.000 

No No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T8 
80.000-60.000 

No No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T9 
60.000-40.000 

No No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T10 
40.000-30.000 

No No 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 

T11 
30.000-20.000 

No No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T12 
20.000-0.000 

No No 1 1 
1 

0.5 
0.5 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

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

the overall length. 
 

 

 
 Tower Section Geometry (cont’d)   

 
Tower 

 Elevation 

ft 

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

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net 
Width 

Deduct 

in 

U 
 

Net 
Width 

Deduct 

in 

U 
 

Net 
Width 

Deduct 

in 

U 
 

Net 
Width 

Deduct 

in 

U 
 

T1 
160.000-140.0

00 

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

T2 
140.000-133.3

33 

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

T3 
133.333-126.6

67 

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

T4 
126.667-120.0

00 

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

T5 
120.000-100.0

00 

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

T6 
100.000-90.00

0 

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

T7 
90.000-80.000 

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

T8 
80.000-60.000 

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

T9 
60.000-40.000 

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

T10 
40.000-30.000 

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

T11 
30.000-20.000 

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

T12 
20.000-0.000 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
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Tower 

 Elevation 

ft 

Redundant 

Horizontal 

Redundant 

Diagonal 

Redundant 

Sub-Diagonal 

Redundant 

Sub-Horizontal 

Redundant Vertical Redundant Hip Redundant Hip 

Diagonal 

 Net Width 

Deduct 

in 

U 

 

Net Width 

Deduct 

in 

U 

 

Net Width 

Deduct 

in 

U 

 

Net 

Width 

Deduct 
in 

U 

 

Net 

Width 

Deduct 
in 

U 

 

Net 

Width 

Deduct 
in 

U 

 

Net 

Width 

Deduct 
in 

U 

 

T1 
160.000-140.0

00 

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

T2 
140.000-133.3

33 

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

T3 
133.333-126.6

67 

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

T4 
126.667-120.0

00 

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

T5 
120.000-100.0

00 

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

T6 
100.000-90.00

0 

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

T7 
90.000-80.000 

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

T8 
80.000-60.000 

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

T9 
60.000-40.000 

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

T10 
40.000-30.000 

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

T11 
30.000-20.000 

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

T12 
20.000-0.000 

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

 
 

 
 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 

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

(ATT) 

B No No Ar (CaAa) 133.000 - 
8.000 

0.000 0.46 12 6 1.550 1.550  0.660 

DC Cable 
WR-VG122S 

(ATT) 

B No No Ar (CaAa) 133.000 - 
8.000 

0.000 0.43 2 2 0.400 0.400  0.250 

Hybrid Cable 
(ATT) 

B No No Ar (CaAa) 133.000 - 
8.000 

0.000 0.41 2 1 1.625 1.980  0.820 

DC Cable 
WR-VG122S 

(ATT) 

B No No Ar (CaAa) 133.000 - 
8.000 

0.000 0.42 2 2 0.400 0.400  0.250 

*                           
LDF7-50A 

(1-5/8 FOAM) 
(TMO) 

B No No Ar (CaAa) 125.000 - 
8.000 

0.000 -0.41 6 3 1.980 1.980  0.820 
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Description Face 

or 

Leg  

Allow 

Shield 

Exclude 

From 

Torque 
Calculation 

Component 

Type 

Placement 

 

ft 

Face 

Offset 

in 

Lateral 

Offset 

(Frac FW) 

# # 

 Per 

Row 

Clear 

Spacing  

in 

Width or 

Diameter 

in 

Perimeter 

 

in 

Weight 

 

plf 

Hybrid Cable 
(TMO) 

B No No Ar (CaAa) 125.000 - 
8.000 

0.000 -0.385 1 1 0.709 0.709  0.480 

Hybrid Cable 
(TMO) 

B No No Ar (CaAa) 125.000 - 
8.000 

0.000 -0.365 3 3 1.980 1.980  0.820 

*                           
LDF7-50A 

(1-5/8 FOAM) 
(VZW) 

A No No Ar (CaAa) 160.000 - 
8.000 

0.000 -0.42 8 8 1.980 1.980  0.820 

Hybrid Cable 
(VZW) 

A No No Ar (CaAa) 160.000 - 
8.000 

0.000 -0.48 2 2 2.013 2.013  3.040 

*                           
LDF5-50A 

(7/8 FOAM) 
A No No Ar (CaAa) 180.000 - 

8.000 
0.000 0.48 1 1 1.090 1.090  0.330 

EW63 A No No Ar (CaAa) 177.000 - 
8.000 

0.000 0.44 1 1 1.574 1.574  0.510 

LDF5-50A 
(7/8 FOAM) 

A No No Ar (CaAa) 170.000 - 
8.000 

0.000 0.42 1 1 1.090 1.090  0.330 

AVA7-50 
(1-5/8 LOW 

DENSI. 
FOAM) 

A No No Ar (CaAa) 170.000 - 
8.000 

0.000 0.4 1 1 1.980 1.980  0.720 

AVA7-50 
(1-5/8 LOW 

DENSI. 
FOAM) 

A No No Ar (CaAa) 170.000 - 
8.000 

0.000 0.38 1 1 1.980 1.980  0.720 

AVA7-50 
(1-5/8 LOW 

DENSI. 
FOAM) 

A No No Ar (CaAa) 170.000 - 
8.000 

0.000 0.36 1 1 1.980 1.980  0.720 

LDF4-50A 
(1/2 FOAM) 

A No No Ar (CaAa) 170.000 - 
8.000 

0.000 0.34 1 1 0.630 0.630  0.150 

LDF5-50A 
(7/8 FOAM) 

A No No Ar (CaAa) 169.000 - 
8.000 

0.000 0.32 1 1 1.090 1.090  0.330 

LDF4-50A 
(1/2 FOAM) 

A No No Ar (CaAa) 113.000 - 
8.000 

0.000 0.3 1 1 0.630 0.630  0.150 

LDF4-50A 
(1/2 FOAM) 

A No No Ar (CaAa) 61.000 - 
8.000 

0.000 0.28 1 1 0.630 0.630  0.150 

*                           
Hybrid Cable 

(DISH) 
C No No Ar (CaAa) 144.000 - 

8.000 
0.000 0 3 3 1.980 1.980  0.820 

 
 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 

Section 

Tower 

 Elevation 

ft 

Face AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

lb 

L1 180.000-160.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

13.497 
0.000 
0.000 

0.000 
0.000 
0.000 

44.640 
0.000 
0.000 

T1 160.000-140.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

62.559 
0.000 
2.376 

0.000 
0.000 
0.000 

329.000 
0.000 
9.840 

T2 140.000-133.333 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

20.853 
0.000 
3.960 

0.000 
0.000 
0.000 

109.667 
0.000 

16.400 
T3 133.333-126.667 A 0.000 0.000 20.853 0.000 109.667 
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Tower 

Section 

Tower 

 Elevation 

ft 

Face AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

lb 

B 
C 

0.000 
0.000 

0.000 
0.000 

15.301 
3.960 

0.000 
0.000 

66.880 
16.400 

T4 126.667-120.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

20.853 
25.371 
3.960 

0.000 
0.000 
0.000 

109.667 
109.700 
16.400 

T5 120.000-100.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

63.378 
85.377 
11.880 

0.000 
0.000 
0.000 

330.950 
368.400 
49.200 

T6 100.000-90.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

31.909 
42.689 
5.940 

0.000 
0.000 
0.000 

166.000 
184.200 
24.600 

T7 90.000-80.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

31.909 
42.689 
5.940 

0.000 
0.000 
0.000 

166.000 
184.200 
24.600 

T8 80.000-60.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

63.882 
85.377 
11.880 

0.000 
0.000 
0.000 

332.150 
368.400 
49.200 

T9 60.000-40.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

65.079 
85.377 
11.880 

0.000 
0.000 
0.000 

335.000 
368.400 
49.200 

T10 40.000-30.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

32.539 
42.689 
5.940 

0.000 
0.000 
0.000 

167.500 
184.200 
24.600 

T11 30.000-20.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

32.539 
42.689 
5.940 

0.000 
0.000 
0.000 

167.500 
184.200 
24.600 

T12 20.000-0.000 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

39.047 
51.226 
7.128 

0.000 
0.000 
0.000 

201.000 
221.040 
29.520 

 
 

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

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 
 

lb 

L1 180.000-160.000 A 
B 
C 

1.473 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

41.772 
0.000 
0.000 

0.000 
0.000 
0.000 

541.843 
0.000 
0.000 

T1 160.000-140.000 A 
B 
C 

1.454 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

177.327 
0.000 
6.855 

0.000 
0.000 
0.000 

2409.016 
0.000 

84.898 
T2 140.000-133.333 A 

B 
C 

1.441 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

58.909 
0.000 

11.396 

0.000 
0.000 
0.000 

795.918 
0.000 

140.408 
T3 133.333-126.667 A 

B 
C 

1.434 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

58.803 
32.828 
11.380 

0.000 
0.000 
0.000 

792.150 
498.245 
139.829 

T4 126.667-120.000 A 
B 
C 

1.426 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

58.691 
54.472 
11.364 

0.000 
0.000 
0.000 

788.213 
844.781 
139.223 

T5 120.000-100.000 A 
B 
C 

1.410 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

179.837 
182.675 
33.988 

0.000 
0.000 
0.000 

2386.908 
2833.268 
413.762 

T6 100.000-90.000 A 
B 
C 

1.389 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

90.629 
90.879 
16.928 

0.000 
0.000 
0.000 

1189.472 
1401.884 
204.419 

T7 90.000-80.000 A 
B 

1.374 0.000 
0.000 

0.000 
0.000 

90.256 
90.535 

0.000 
0.000 

1176.959 
1390.890 
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Magaram Engineering 

13705 Stone Shadow  

Project 
 

Date 
15:25:58 06/27/22  

Clifton VA 
Phone: 914-450-8416 

FAX:  

Client 
Dish Wireless LLC 

Designed by 
 

Tower 

Section 

Tower 

 Elevation 

ft 

Face 

or 

Leg  

Ice 

Thickness 

in 

AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

lb 

C 0.000 0.000 16.879 0.000 202.581 
T8 80.000-60.000 A 

B 
C 

1.348 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

179.566 
179.890 
33.587 

0.000 
0.000 
0.000 

2314.596 
2744.197 
398.873 

T9 60.000-40.000 A 
B 
C 

1.303 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

183.546 
177.899 
33.301 

0.000 
0.000 
0.000 

2304.477 
2681.388 
388.334 

T10 40.000-30.000 A 
B 
C 

1.257 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

90.576 
87.931 
16.504 

0.000 
0.000 
0.000 

1114.530 
1308.940 
188.822 

T11 30.000-20.000 A 
B 
C 

1.216 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

89.487 
87.003 
16.371 

0.000 
0.000 
0.000 

1080.702 
1280.360 
183.996 

T12 20.000-0.000 A 
B 
C 

1.109 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

104.040 
101.560 
19.238 

0.000 
0.000 
0.000 

1195.749 
1450.529 
206.207 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  

 
ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 180.000-160.000 -1.439 -13.279 -2.009 -18.792 
T1 160.000-140.000 -18.526 -2.052 -14.791 -6.913 
T2 140.000-133.333 -18.535 -0.807 -14.473 -5.781 
T3 133.333-126.667 -1.478 8.627 1.756 2.620 
T4 126.667-120.000 0.607 -2.548 3.383 -6.632 
T5 120.000-100.000 0.966 -6.628 3.720 -10.999 
T6 100.000-90.000 0.956 -7.315 3.886 -12.330 
T7 90.000-80.000 0.988 -7.741 4.099 -13.017 
T8 80.000-60.000 0.972 -8.003 4.248 -13.683 
T9 60.000-40.000 0.851 -9.243 4.084 -16.019 

T10 40.000-30.000 0.879 -9.829 4.306 -16.798 
T11 30.000-20.000 0.898 -10.213 4.439 -17.203 
T12 20.000-0.000 0.723 -8.567 3.633 -14.082 

 
 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

L1 13 LDF5-50A (7/8 FOAM) 160.00 - 
180.00 

1.0000 1.0000 

L1 14 EW63 160.00 - 
177.00 

1.0000 1.0000 

L1 15 LDF5-50A (7/8 FOAM) 160.00 - 
170.00 

1.0000 1.0000 

L1 16 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

160.00 - 
170.00 

1.0000 1.0000 

L1 17 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

160.00 - 
170.00 

1.0000 1.0000 

L1 18 AVA7-50 (1-5/8 LOW 160.00 - 1.0000 1.0000 
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Magaram Engineering 

13705 Stone Shadow  

Project 
 

Date 
15:25:58 06/27/22  

Clifton VA 
Phone: 914-450-8416 

FAX:  

Client 
Dish Wireless LLC 

Designed by 
 

Tower 

Section 
Feed Line 

Record No. 
Description Feed Line 

Segment Elev. 
Ka 

No Ice 
Ka 

Ice 
DENSI. FOAM) 170.00 

L1 19 LDF4-50A (1/2 FOAM) 160.00 - 
170.00 

1.0000 1.0000 

L1 20 LDF5-50A (7/8 FOAM) 160.00 - 
169.00 

1.0000 1.0000 

T1 10 LDF7-50A (1-5/8 FOAM) 140.00 - 
160.00 

1.0000 1.0000 

T1 11 Hybrid Cable 140.00 - 
160.00 

1.0000 1.0000 

T1 13 LDF5-50A (7/8 FOAM) 140.00 - 
160.00 

1.0000 1.0000 

T1 14 EW63 140.00 - 
160.00 

1.0000 1.0000 

T1 15 LDF5-50A (7/8 FOAM) 140.00 - 
160.00 

1.0000 1.0000 

T1 16 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

140.00 - 
160.00 

1.0000 1.0000 

T1 17 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

140.00 - 
160.00 

1.0000 1.0000 

T1 18 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

140.00 - 
160.00 

1.0000 1.0000 

T1 19 LDF4-50A (1/2 FOAM) 140.00 - 
160.00 

1.0000 1.0000 

T1 20 LDF5-50A (7/8 FOAM) 140.00 - 
160.00 

1.0000 1.0000 

T1 24 Hybrid Cable 140.00 - 
144.00 

1.0000 1.0000 

T2 10 LDF7-50A (1-5/8 FOAM) 133.33 - 
140.00 

1.0000 1.0000 

T2 11 Hybrid Cable 133.33 - 
140.00 

1.0000 1.0000 

T2 13 LDF5-50A (7/8 FOAM) 133.33 - 
140.00 

1.0000 1.0000 

T2 14 EW63 133.33 - 
140.00 

1.0000 1.0000 

T2 15 LDF5-50A (7/8 FOAM) 133.33 - 
140.00 

1.0000 1.0000 

T2 16 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

133.33 - 
140.00 

1.0000 1.0000 

T2 17 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

133.33 - 
140.00 

1.0000 1.0000 

T2 18 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

133.33 - 
140.00 

1.0000 1.0000 

T2 19 LDF4-50A (1/2 FOAM) 133.33 - 
140.00 

1.0000 1.0000 

T2 20 LDF5-50A (7/8 FOAM) 133.33 - 
140.00 

1.0000 1.0000 

T2 24 Hybrid Cable 133.33 - 
140.00 

1.0000 1.0000 

T3 1 LDF6-50A (1-1/4 FOAM) 126.67 - 
133.00 

1.0000 1.0000 

T3 2 DC Cable WR-VG122S 126.67 - 
133.00 

1.0000 1.0000 

T3 3 Hybrid Cable 126.67 - 
133.00 

1.0000 1.0000 

T3 4 DC Cable WR-VG122S 126.67 - 
133.00 

1.0000 1.0000 

T3 10 LDF7-50A (1-5/8 FOAM) 126.67 - 
133.33 

1.0000 1.0000 

T3 11 Hybrid Cable 126.67 - 
133.33 

1.0000 1.0000 

T3 13 LDF5-50A (7/8 FOAM) 126.67 - 1.0000 1.0000 
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Magaram Engineering 

13705 Stone Shadow  

Project 
 

Date 
15:25:58 06/27/22  

Clifton VA 
Phone: 914-450-8416 

FAX:  

Client 
Dish Wireless LLC 

Designed by 
 

Tower 

Section 
Feed Line 

Record No. 
Description Feed Line 

Segment Elev. 
Ka 

No Ice 
Ka 

Ice 
133.33 

T3 14 EW63 126.67 - 
133.33 

1.0000 1.0000 

T3 15 LDF5-50A (7/8 FOAM) 126.67 - 
133.33 

1.0000 1.0000 

T3 16 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

126.67 - 
133.33 

1.0000 1.0000 

T3 17 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

126.67 - 
133.33 

1.0000 1.0000 

T3 18 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

126.67 - 
133.33 

1.0000 1.0000 

T3 19 LDF4-50A (1/2 FOAM) 126.67 - 
133.33 

1.0000 1.0000 

T3 20 LDF5-50A (7/8 FOAM) 126.67 - 
133.33 

1.0000 1.0000 

T3 24 Hybrid Cable 126.67 - 
133.33 

1.0000 1.0000 

T4 1 LDF6-50A (1-1/4 FOAM) 120.00 - 
126.67 

1.0000 1.0000 

T4 2 DC Cable WR-VG122S 120.00 - 
126.67 

1.0000 1.0000 

T4 3 Hybrid Cable 120.00 - 
126.67 

1.0000 1.0000 

T4 4 DC Cable WR-VG122S 120.00 - 
126.67 

1.0000 1.0000 

T4 6 LDF7-50A (1-5/8 FOAM) 120.00 - 
125.00 

1.0000 1.0000 

T4 7 Hybrid Cable 120.00 - 
125.00 

1.0000 1.0000 

T4 8 Hybrid Cable 120.00 - 
125.00 

1.0000 1.0000 

T4 10 LDF7-50A (1-5/8 FOAM) 120.00 - 
126.67 

1.0000 1.0000 

T4 11 Hybrid Cable 120.00 - 
126.67 

1.0000 1.0000 

T4 13 LDF5-50A (7/8 FOAM) 120.00 - 
126.67 

1.0000 1.0000 

T4 14 EW63 120.00 - 
126.67 

1.0000 1.0000 

T4 15 LDF5-50A (7/8 FOAM) 120.00 - 
126.67 

1.0000 1.0000 

T4 16 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

120.00 - 
126.67 

1.0000 1.0000 

T4 17 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

120.00 - 
126.67 

1.0000 1.0000 

T4 18 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

120.00 - 
126.67 

1.0000 1.0000 

T4 19 LDF4-50A (1/2 FOAM) 120.00 - 
126.67 

1.0000 1.0000 

T4 20 LDF5-50A (7/8 FOAM) 120.00 - 
126.67 

1.0000 1.0000 

T4 24 Hybrid Cable 120.00 - 
126.67 

1.0000 1.0000 

T5 1 LDF6-50A (1-1/4 FOAM) 100.00 - 
120.00 

1.0000 1.0000 

T5 2 DC Cable WR-VG122S 100.00 - 
120.00 

1.0000 1.0000 

T5 3 Hybrid Cable 100.00 - 
120.00 

1.0000 1.0000 

T5 4 DC Cable WR-VG122S 100.00 - 
120.00 

1.0000 1.0000 

T5 6 LDF7-50A (1-5/8 FOAM) 100.00 - 1.0000 1.0000 
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Magaram Engineering 

13705 Stone Shadow  

Project 
 

Date 
15:25:58 06/27/22  

Clifton VA 
Phone: 914-450-8416 

FAX:  

Client 
Dish Wireless LLC 

Designed by 
 

Tower 

Section 
Feed Line 

Record No. 
Description Feed Line 

Segment Elev. 
Ka 

No Ice 
Ka 

Ice 
120.00 

T5 7 Hybrid Cable 100.00 - 
120.00 

1.0000 1.0000 

T5 8 Hybrid Cable 100.00 - 
120.00 

1.0000 1.0000 

T5 10 LDF7-50A (1-5/8 FOAM) 100.00 - 
120.00 

1.0000 1.0000 

T5 11 Hybrid Cable 100.00 - 
120.00 

1.0000 1.0000 

T5 13 LDF5-50A (7/8 FOAM) 100.00 - 
120.00 

1.0000 1.0000 

T5 14 EW63 100.00 - 
120.00 

1.0000 1.0000 

T5 15 LDF5-50A (7/8 FOAM) 100.00 - 
120.00 

1.0000 1.0000 

T5 16 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

100.00 - 
120.00 

1.0000 1.0000 

T5 17 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

100.00 - 
120.00 

1.0000 1.0000 

T5 18 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

100.00 - 
120.00 

1.0000 1.0000 

T5 19 LDF4-50A (1/2 FOAM) 100.00 - 
120.00 

1.0000 1.0000 

T5 20 LDF5-50A (7/8 FOAM) 100.00 - 
120.00 

1.0000 1.0000 

T5 21 LDF4-50A (1/2 FOAM) 100.00 - 
113.00 

1.0000 1.0000 

T5 24 Hybrid Cable 100.00 - 
120.00 

1.0000 1.0000 

T6 1 LDF6-50A (1-1/4 FOAM) 90.00 - 100.00 1.0000 1.0000 
T6 2 DC Cable WR-VG122S 90.00 - 100.00 1.0000 1.0000 
T6 3 Hybrid Cable 90.00 - 100.00 1.0000 1.0000 
T6 4 DC Cable WR-VG122S 90.00 - 100.00 1.0000 1.0000 
T6 6 LDF7-50A (1-5/8 FOAM) 90.00 - 100.00 1.0000 1.0000 
T6 7 Hybrid Cable 90.00 - 100.00 1.0000 1.0000 
T6 8 Hybrid Cable 90.00 - 100.00 1.0000 1.0000 
T6 10 LDF7-50A (1-5/8 FOAM) 90.00 - 100.00 1.0000 1.0000 
T6 11 Hybrid Cable 90.00 - 100.00 1.0000 1.0000 
T6 13 LDF5-50A (7/8 FOAM) 90.00 - 100.00 1.0000 1.0000 
T6 14 EW63 90.00 - 100.00 1.0000 1.0000 
T6 15 LDF5-50A (7/8 FOAM) 90.00 - 100.00 1.0000 1.0000 
T6 16 AVA7-50 (1-5/8 LOW 

DENSI. FOAM) 
90.00 - 100.00 1.0000 1.0000 

T6 17 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

90.00 - 100.00 1.0000 1.0000 

T6 18 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

90.00 - 100.00 1.0000 1.0000 

T6 19 LDF4-50A (1/2 FOAM) 90.00 - 100.00 1.0000 1.0000 
T6 20 LDF5-50A (7/8 FOAM) 90.00 - 100.00 1.0000 1.0000 
T6 21 LDF4-50A (1/2 FOAM) 90.00 - 100.00 1.0000 1.0000 
T6 24 Hybrid Cable 90.00 - 100.00 1.0000 1.0000 
T7 1 LDF6-50A (1-1/4 FOAM) 80.00 - 90.00 1.0000 1.0000 
T7 2 DC Cable WR-VG122S 80.00 - 90.00 1.0000 1.0000 
T7 3 Hybrid Cable 80.00 - 90.00 1.0000 1.0000 
T7 4 DC Cable WR-VG122S 80.00 - 90.00 1.0000 1.0000 
T7 6 LDF7-50A (1-5/8 FOAM) 80.00 - 90.00 1.0000 1.0000 
T7 7 Hybrid Cable 80.00 - 90.00 1.0000 1.0000 
T7 8 Hybrid Cable 80.00 - 90.00 1.0000 1.0000 
T7 10 LDF7-50A (1-5/8 FOAM) 80.00 - 90.00 1.0000 1.0000 
T7 11 Hybrid Cable 80.00 - 90.00 1.0000 1.0000 
T7 13 LDF5-50A (7/8 FOAM) 80.00 - 90.00 1.0000 1.0000 
T7 14 EW63 80.00 - 90.00 1.0000 1.0000 
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Magaram Engineering 

13705 Stone Shadow  

Project 
 

Date 
15:25:58 06/27/22  

Clifton VA 
Phone: 914-450-8416 

FAX:  

Client 
Dish Wireless LLC 

Designed by 
 

Tower 

Section 
Feed Line 

Record No. 
Description Feed Line 

Segment Elev. 
Ka 

No Ice 
Ka 

Ice 
T7 15 LDF5-50A (7/8 FOAM) 80.00 - 90.00 1.0000 1.0000 
T7 16 AVA7-50 (1-5/8 LOW 

DENSI. FOAM) 
80.00 - 90.00 1.0000 1.0000 

T7 17 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

80.00 - 90.00 1.0000 1.0000 

T7 18 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

80.00 - 90.00 1.0000 1.0000 

T7 19 LDF4-50A (1/2 FOAM) 80.00 - 90.00 1.0000 1.0000 
T7 20 LDF5-50A (7/8 FOAM) 80.00 - 90.00 1.0000 1.0000 
T7 21 LDF4-50A (1/2 FOAM) 80.00 - 90.00 1.0000 1.0000 
T7 24 Hybrid Cable 80.00 - 90.00 1.0000 1.0000 
T8 1 LDF6-50A (1-1/4 FOAM) 60.00 - 80.00 1.0000 1.0000 
T8 2 DC Cable WR-VG122S 60.00 - 80.00 1.0000 1.0000 
T8 3 Hybrid Cable 60.00 - 80.00 1.0000 1.0000 
T8 4 DC Cable WR-VG122S 60.00 - 80.00 1.0000 1.0000 
T8 6 LDF7-50A (1-5/8 FOAM) 60.00 - 80.00 1.0000 1.0000 
T8 7 Hybrid Cable 60.00 - 80.00 1.0000 1.0000 
T8 8 Hybrid Cable 60.00 - 80.00 1.0000 1.0000 
T8 10 LDF7-50A (1-5/8 FOAM) 60.00 - 80.00 1.0000 1.0000 
T8 11 Hybrid Cable 60.00 - 80.00 1.0000 1.0000 
T8 13 LDF5-50A (7/8 FOAM) 60.00 - 80.00 1.0000 1.0000 
T8 14 EW63 60.00 - 80.00 1.0000 1.0000 
T8 15 LDF5-50A (7/8 FOAM) 60.00 - 80.00 1.0000 1.0000 
T8 16 AVA7-50 (1-5/8 LOW 

DENSI. FOAM) 
60.00 - 80.00 1.0000 1.0000 

T8 17 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

60.00 - 80.00 1.0000 1.0000 

T8 18 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

60.00 - 80.00 1.0000 1.0000 

T8 19 LDF4-50A (1/2 FOAM) 60.00 - 80.00 1.0000 1.0000 
T8 20 LDF5-50A (7/8 FOAM) 60.00 - 80.00 1.0000 1.0000 
T8 21 LDF4-50A (1/2 FOAM) 60.00 - 80.00 1.0000 1.0000 
T8 22 LDF4-50A (1/2 FOAM) 60.00 - 61.00 1.0000 1.0000 
T8 24 Hybrid Cable 60.00 - 80.00 1.0000 1.0000 
T9 1 LDF6-50A (1-1/4 FOAM) 40.00 - 60.00 1.0000 1.0000 
T9 2 DC Cable WR-VG122S 40.00 - 60.00 1.0000 1.0000 
T9 3 Hybrid Cable 40.00 - 60.00 1.0000 1.0000 
T9 4 DC Cable WR-VG122S 40.00 - 60.00 1.0000 1.0000 
T9 6 LDF7-50A (1-5/8 FOAM) 40.00 - 60.00 1.0000 1.0000 
T9 7 Hybrid Cable 40.00 - 60.00 1.0000 1.0000 
T9 8 Hybrid Cable 40.00 - 60.00 1.0000 1.0000 
T9 10 LDF7-50A (1-5/8 FOAM) 40.00 - 60.00 1.0000 1.0000 
T9 11 Hybrid Cable 40.00 - 60.00 1.0000 1.0000 
T9 13 LDF5-50A (7/8 FOAM) 40.00 - 60.00 1.0000 1.0000 
T9 14 EW63 40.00 - 60.00 1.0000 1.0000 
T9 15 LDF5-50A (7/8 FOAM) 40.00 - 60.00 1.0000 1.0000 
T9 16 AVA7-50 (1-5/8 LOW 

DENSI. FOAM) 
40.00 - 60.00 1.0000 1.0000 

T9 17 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

40.00 - 60.00 1.0000 1.0000 

T9 18 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

40.00 - 60.00 1.0000 1.0000 

T9 19 LDF4-50A (1/2 FOAM) 40.00 - 60.00 1.0000 1.0000 
T9 20 LDF5-50A (7/8 FOAM) 40.00 - 60.00 1.0000 1.0000 
T9 21 LDF4-50A (1/2 FOAM) 40.00 - 60.00 1.0000 1.0000 
T9 22 LDF4-50A (1/2 FOAM) 40.00 - 60.00 1.0000 1.0000 
T9 24 Hybrid Cable 40.00 - 60.00 1.0000 1.0000 

T10 1 LDF6-50A (1-1/4 FOAM) 30.00 - 40.00 1.0000 1.0000 
T10 2 DC Cable WR-VG122S 30.00 - 40.00 1.0000 1.0000 
T10 3 Hybrid Cable 30.00 - 40.00 1.0000 1.0000 
T10 4 DC Cable WR-VG122S 30.00 - 40.00 1.0000 1.0000 
T10 6 LDF7-50A (1-5/8 FOAM) 30.00 - 40.00 1.0000 1.0000 
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Magaram Engineering 

13705 Stone Shadow  

Project 
 

Date 
15:25:58 06/27/22  

Clifton VA 
Phone: 914-450-8416 

FAX:  

Client 
Dish Wireless LLC 

Designed by 
 

Tower 

Section 
Feed Line 

Record No. 
Description Feed Line 

Segment Elev. 
Ka 

No Ice 
Ka 

Ice 
T10 7 Hybrid Cable 30.00 - 40.00 1.0000 1.0000 
T10 8 Hybrid Cable 30.00 - 40.00 1.0000 1.0000 
T10 10 LDF7-50A (1-5/8 FOAM) 30.00 - 40.00 1.0000 1.0000 
T10 11 Hybrid Cable 30.00 - 40.00 1.0000 1.0000 
T10 13 LDF5-50A (7/8 FOAM) 30.00 - 40.00 1.0000 1.0000 
T10 14 EW63 30.00 - 40.00 1.0000 1.0000 
T10 15 LDF5-50A (7/8 FOAM) 30.00 - 40.00 1.0000 1.0000 
T10 16 AVA7-50 (1-5/8 LOW 

DENSI. FOAM) 
30.00 - 40.00 1.0000 1.0000 

T10 17 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

30.00 - 40.00 1.0000 1.0000 

T10 18 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

30.00 - 40.00 1.0000 1.0000 

T10 19 LDF4-50A (1/2 FOAM) 30.00 - 40.00 1.0000 1.0000 
T10 20 LDF5-50A (7/8 FOAM) 30.00 - 40.00 1.0000 1.0000 
T10 21 LDF4-50A (1/2 FOAM) 30.00 - 40.00 1.0000 1.0000 
T10 22 LDF4-50A (1/2 FOAM) 30.00 - 40.00 1.0000 1.0000 
T10 24 Hybrid Cable 30.00 - 40.00 1.0000 1.0000 
T11 1 LDF6-50A (1-1/4 FOAM) 20.00 - 30.00 1.0000 1.0000 
T11 2 DC Cable WR-VG122S 20.00 - 30.00 1.0000 1.0000 
T11 3 Hybrid Cable 20.00 - 30.00 1.0000 1.0000 
T11 4 DC Cable WR-VG122S 20.00 - 30.00 1.0000 1.0000 
T11 6 LDF7-50A (1-5/8 FOAM) 20.00 - 30.00 1.0000 1.0000 
T11 7 Hybrid Cable 20.00 - 30.00 1.0000 1.0000 
T11 8 Hybrid Cable 20.00 - 30.00 1.0000 1.0000 
T11 10 LDF7-50A (1-5/8 FOAM) 20.00 - 30.00 1.0000 1.0000 
T11 11 Hybrid Cable 20.00 - 30.00 1.0000 1.0000 
T11 13 LDF5-50A (7/8 FOAM) 20.00 - 30.00 1.0000 1.0000 
T11 14 EW63 20.00 - 30.00 1.0000 1.0000 
T11 15 LDF5-50A (7/8 FOAM) 20.00 - 30.00 1.0000 1.0000 
T11 16 AVA7-50 (1-5/8 LOW 

DENSI. FOAM) 
20.00 - 30.00 1.0000 1.0000 

T11 17 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

20.00 - 30.00 1.0000 1.0000 

T11 18 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

20.00 - 30.00 1.0000 1.0000 

T11 19 LDF4-50A (1/2 FOAM) 20.00 - 30.00 1.0000 1.0000 
T11 20 LDF5-50A (7/8 FOAM) 20.00 - 30.00 1.0000 1.0000 
T11 21 LDF4-50A (1/2 FOAM) 20.00 - 30.00 1.0000 1.0000 
T11 22 LDF4-50A (1/2 FOAM) 20.00 - 30.00 1.0000 1.0000 
T11 24 Hybrid Cable 20.00 - 30.00 1.0000 1.0000 
T12 1 LDF6-50A (1-1/4 FOAM) 8.00 - 20.00 1.0000 1.0000 
T12 2 DC Cable WR-VG122S 8.00 - 20.00 1.0000 1.0000 
T12 3 Hybrid Cable 8.00 - 20.00 1.0000 1.0000 
T12 4 DC Cable WR-VG122S 8.00 - 20.00 1.0000 1.0000 
T12 6 LDF7-50A (1-5/8 FOAM) 8.00 - 20.00 1.0000 1.0000 
T12 7 Hybrid Cable 8.00 - 20.00 1.0000 1.0000 
T12 8 Hybrid Cable 8.00 - 20.00 1.0000 1.0000 
T12 10 LDF7-50A (1-5/8 FOAM) 8.00 - 20.00 1.0000 1.0000 
T12 11 Hybrid Cable 8.00 - 20.00 1.0000 1.0000 
T12 13 LDF5-50A (7/8 FOAM) 8.00 - 20.00 1.0000 1.0000 
T12 14 EW63 8.00 - 20.00 1.0000 1.0000 
T12 15 LDF5-50A (7/8 FOAM) 8.00 - 20.00 1.0000 1.0000 
T12 16 AVA7-50 (1-5/8 LOW 

DENSI. FOAM) 
8.00 - 20.00 1.0000 1.0000 

T12 17 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

8.00 - 20.00 1.0000 1.0000 

T12 18 AVA7-50 (1-5/8 LOW 
DENSI. FOAM) 

8.00 - 20.00 1.0000 1.0000 

T12 19 LDF4-50A (1/2 FOAM) 8.00 - 20.00 1.0000 1.0000 
T12 20 LDF5-50A (7/8 FOAM) 8.00 - 20.00 1.0000 1.0000 
T12 21 LDF4-50A (1/2 FOAM) 8.00 - 20.00 1.0000 1.0000 



 
 
 

ttnnxxTToowweerr  
Job 

NJJER02042B  
Page  

19 of 55 

Magaram Engineering 

13705 Stone Shadow  

Project 
 

Date 
15:25:58 06/27/22  

Clifton VA 
Phone: 914-450-8416 

FAX:  
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Designed by 
 

Tower 

Section 
Feed Line 

Record No. 
Description Feed Line 

Segment Elev. 
Ka 

No Ice 
Ka 

Ice 
T12 22 LDF4-50A (1/2 FOAM) 8.00 - 20.00 1.0000 1.0000 
T12 24 Hybrid Cable 8.00 - 20.00 1.0000 1.0000 

 
 
 
 
 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 

Vert 
ft 

ft 

ft 

Azimuth 
Adjustment 

 

 
° 

Placement 
 

 

 
ft 

 CAAA 
Front 

 

 
ft2 

CAAA 
Side 

 

 
ft2 

Weight 
 

 

 
lb 

(2) JAHH-65B-R3B 
[P2.0][96''] 

(VZW) 

A From Leg 3.000 
5.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

9.573 
10.246 
10.887 

7.874 
9.161 

10.300 

93.575 
172.646 
260.082 

BXA-70080-4CF-EDIN 
[P2.0][96''] 

(VZW) 

A From Leg 3.000 
-6.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

4.565 
5.284 
5.933 

4.728 
5.866 
6.850 

39.200 
85.489 

138.066 
XXDWMM-12.5-65-8T-CBR

S 
(VZW) 

A From Leg 3.000 
-3.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

4.800 
5.070 
5.350 

2.400 
2.600 
2.810 

20.000 
59.310 

102.700 
4x40 B2/66 Dual RRH 

(VZW) 
A From Leg 3.000 

0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

2.190 
2.390 
2.590 

1.460 
1.620 
1.800 

100.000 
115.840 
136.970 

DB-T1-6Z-8AB-0Z 
(VZW) 

A From Leg 3.000 
0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

5.600 
5.920 
6.240 

2.330 
2.560 
2.790 

50.000 
81.130 

121.220 
RFV01U-D2A RRH 

(VZW) 
A From Leg 3.000 

0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

1.880 
2.050 
2.220 

1.010 
1.140 
1.280 

82.000 
98.430 

117.530 
CBRS RRH (RT 4401-48A) 

(VZW) 
A From Leg 3.000 

0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

0.520 
0.610 
0.720 

1.530 
1.690 
1.850 

20.000 
31.930 
46.200 

PiROD 15' T-Frame 
(VZW) 

A From Leg 0.000 
0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

15.000 
20.600 
26.200 

15.000 
20.600 
26.200 

500.000 
650.000 
800.000 

*                   
(2) JAHH-65B-R3B 

[P2.0][96''] 
(VZW) 

B From Leg 3.000 
5.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

9.573 
10.246 
10.887 

7.874 
9.161 

10.300 

93.575 
172.646 
260.082 

BXA-70080-4CF-EDIN 
[P2.0][96''] 

(VZW) 

B From Leg 3.000 
-6.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

4.565 
5.284 
5.933 

4.728 
5.866 
6.850 

39.200 
85.489 

138.066 
XXDWMM-12.5-65-8T-CBR

S 
(VZW) 

B From Leg 3.000 
-3.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

4.800 
5.070 
5.350 

2.400 
2.600 
2.810 

20.000 
59.310 

102.700 
4x40 B2/66 Dual RRH 

(VZW) 
B From Leg 3.000 

0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

2.190 
2.390 
2.590 

1.460 
1.620 
1.800 

100.000 
115.840 
136.970 

DB-T1-6Z-8AB-0Z 
(VZW) 

B From Leg 3.000 
0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

5.600 
5.920 
6.240 

2.330 
2.560 
2.790 

50.000 
81.130 

121.220 
RFV01U-D2A RRH 

(VZW) 
B From Leg 3.000 

0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

1.880 
2.050 
2.220 

1.010 
1.140 
1.280 

82.000 
98.430 

117.530 
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Project 
 

Date 
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Dish Wireless LLC 

Designed by 
 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

lb 

CBRS RRH (RT 4401-48A) 
(VZW) 

B From Leg 3.000 
0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

0.520 
0.610 
0.720 

1.530 
1.690 
1.850 

20.000 
31.930 
46.200 

PiROD 15' T-Frame 
(VZW) 

B From Leg 0.000 
0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

15.000 
20.600 
26.200 

15.000 
20.600 
26.200 

500.000 
650.000 
800.000 

*                   
(2) JAHH-65B-R3B 

[P2.0][96''] 
(VZW) 

C From Leg 3.000 
5.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

9.573 
10.246 
10.887 

7.874 
9.161 

10.300 

93.575 
172.646 
260.082 

BXA-70080-4CF-EDIN 
[P2.0][96''] 

(VZW) 

C From Leg 3.000 
-6.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

4.565 
5.284 
5.933 

4.728 
5.866 
6.850 

39.200 
85.489 

138.066 
XXDWMM-12.5-65-8T-CBR

S 
(VZW) 

C From Leg 3.000 
-3.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

4.800 
5.070 
5.350 

2.400 
2.600 
2.810 

20.000 
59.310 

102.700 
4x40 B2/66 Dual RRH 

(VZW) 
C From Leg 3.000 

0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

2.190 
2.390 
2.590 

1.460 
1.620 
1.800 

100.000 
115.840 
136.970 

DB-T1-6Z-8AB-0Z 
(VZW) 

C From Leg 3.000 
0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

5.600 
5.920 
6.240 

2.330 
2.560 
2.790 

50.000 
81.130 

121.220 
RFV01U-D2A RRH 

(VZW) 
C From Leg 3.000 

0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

1.880 
2.050 
2.220 

1.010 
1.140 
1.280 

82.000 
98.430 

117.530 
CBRS RRH (RT 4401-48A) 

(VZW) 
C From Leg 3.000 

0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

0.520 
0.610 
0.720 

1.530 
1.690 
1.850 

20.000 
31.930 
46.200 

PiROD 15' T-Frame 
(VZW) 

C From Leg 0.000 
0.000 
0.000 

0.000 160.000 No Ice 
1/2'' Ice 
1'' Ice 

15.000 
20.600 
26.200 

15.000 
20.600 
26.200 

500.000 
650.000 
800.000 

***                   
AIR32 DB [P2.0][96''] 

(TMO) 
A From Leg 3.000 

0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

7.290 
8.007 
8.667 

6.569 
7.753 
8.788 

161.400 
228.094 
302.126 

AIR21 [P2.0][96''] 
(TMO) 

A From Leg 3.000 
0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

6.831 
7.545 
8.202 

6.156 
7.337 
8.365 

121.500 
183.987 
253.656 

APXVAARR24_43-U-NA20 
[P2.0][96''] 

(TMO) 

A From Leg 3.000 
0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

20.267 
20.915 
21.570 

10.644 
12.070 
13.348 

182.500 
315.518 
459.140 

Radio 4449 
(TMO) 

A From Leg 3.000 
0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

1.660 
1.820 
1.980 

1.160 
1.290 
1.440 

80.000 
96.160 

114.940 
PiROD 12' Lightweight 

T-Frame 
(TMO) 

A From Leg 0.000 
0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

10.200 
16.200 
22.200 

10.200 
16.200 
22.200 

253.000 
355.000 
457.000 

*                   
AIR32 DB [P2.0][96''] 

(TMO) 
B From Leg 3.000 

0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

7.290 
8.007 
8.667 

6.569 
7.753 
8.788 

161.400 
228.094 
302.126 

AIR21 [P2.0][96''] 
(TMO) 

B From Leg 3.000 
0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

6.831 
7.545 
8.202 

6.156 
7.337 
8.365 

121.500 
183.987 
253.656 

APXVAARR24_43-U-NA20 
[P2.0][96''] 

(TMO) 

B From Leg 3.000 
0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

20.267 
20.915 
21.570 

10.644 
12.070 
13.348 

182.500 
315.518 
459.140 
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Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

lb 

Radio 4449 
(TMO) 

B From Leg 3.000 
0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

1.660 
1.820 
1.980 

1.160 
1.290 
1.440 

80.000 
96.160 

114.940 
PiROD 12' Lightweight 

T-Frame 
(TMO) 

B From Leg 0.000 
0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

10.200 
16.200 
22.200 

10.200 
16.200 
22.200 

253.000 
355.000 
457.000 

*                   
AIR32 DB [P2.0][96''] 

(TMO) 
C From Leg 3.000 

0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

7.290 
8.007 
8.667 

6.569 
7.753 
8.788 

161.400 
228.094 
302.126 

AIR21 [P2.0][96''] 
(TMO) 

C From Leg 3.000 
0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

6.831 
7.545 
8.202 

6.156 
7.337 
8.365 

121.500 
183.987 
253.656 

APXVAARR24_43-U-NA20 
[P2.0][96''] 

(TMO) 

C From Leg 3.000 
0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

20.267 
20.915 
21.570 

10.644 
12.070 
13.348 

182.500 
315.518 
459.140 

Radio 4449 
(TMO) 

C From Leg 3.000 
0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

1.660 
1.820 
1.980 

1.160 
1.290 
1.440 

80.000 
96.160 

114.940 
PiROD 12' Lightweight 

T-Frame 
(TMO) 

C From Leg 0.000 
0.000 
0.000 

0.000 125.000 No Ice 
1/2'' Ice 
1'' Ice 

10.200 
16.200 
22.200 

10.200 
16.200 
22.200 

253.000 
355.000 
457.000 

*                   
800-10798 

(ATT) 
A From Leg 3.000 

0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

11.310 
11.920 
12.540 

7.250 
8.370 
9.270 

110.000 
188.920 
275.980 

P65-16-XLH-RR 
(ATT) 

A From Leg 3.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

8.400 
8.950 
9.510 

4.700 
5.150 
5.600 

60.000 
111.280 
164.590 

HPA-65R-BUU-H6 
[P2.0][96''] 

(ATT) 

A From Leg 3.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

9.955 
10.630 
11.273 

7.386 
8.670 
9.806 

72.100 
150.528 
237.325 

(3) RRUS32 
(ATT) 

A From Leg 3.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

3.200 
3.460 
3.730 

1.850 
2.080 
2.310 

60.000 
81.110 

105.420 
RRUS11 

(ATT) 
A From Leg 3.000 

0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

2.791 
2.998 
3.213 

1.192 
1.340 
1.496 

50.700 
71.572 
95.483 

DC6 Squid 
(ATT) 

A From Leg 3.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

0.784 
1.251 
1.415 

0.784 
1.251 
1.415 

32.000 
48.395 
67.127 

PiROD 15' T-Frame 
(ATT) 

A From Leg 0.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

15.000 
20.600 
26.200 

15.000 
20.600 
26.200 

500.000 
650.000 
800.000 

*                   
800-10798 

(ATT) 
B From Leg 3.000 

0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

11.310 
11.920 
12.540 

7.250 
8.370 
9.270 

110.000 
188.920 
275.980 

P65-16-XLH-RR 
(ATT) 

B From Leg 3.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

8.400 
8.950 
9.510 

4.700 
5.150 
5.600 

60.000 
111.280 
164.590 

HPA-65R-BUU-H6 
[P2.0][96''] 

(ATT) 

B From Leg 3.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

9.955 
10.630 
11.273 

7.386 
8.670 
9.806 

72.100 
150.528 
237.325 

(3) RRUS32 
(ATT) 

B From Leg 3.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

3.200 
3.460 
3.730 

1.850 
2.080 
2.310 

60.000 
81.110 

105.420 
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Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

lb 

RRUS11 
(ATT) 

B From Leg 3.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

2.791 
2.998 
3.213 

1.192 
1.340 
1.496 

50.700 
71.572 
95.483 

DC6 Squid 
(ATT) 

B From Leg 3.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

0.784 
1.251 
1.415 

0.784 
1.251 
1.415 

32.000 
48.395 
67.127 

PiROD 15' T-Frame 
(ATT) 

B From Leg 0.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

15.000 
20.600 
26.200 

15.000 
20.600 
26.200 

500.000 
650.000 
800.000 

*                   
800-10798 

(ATT) 
C From Leg 3.000 

0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

11.310 
11.920 
12.540 

7.250 
8.370 
9.270 

110.000 
188.920 
275.980 

P65-16-XLH-RR 
(ATT) 

C From Leg 3.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

8.400 
8.950 
9.510 

4.700 
5.150 
5.600 

60.000 
111.280 
164.590 

HPA-65R-BUU-H6 
[P2.0][96''] 

(ATT) 

C From Leg 3.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

9.955 
10.630 
11.273 

7.386 
8.670 
9.806 

72.100 
150.528 
237.325 

(3) RRUS32 
(ATT) 

C From Leg 3.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

3.200 
3.460 
3.730 

1.850 
2.080 
2.310 

60.000 
81.110 

105.420 
RRUS11 

(ATT) 
C From Leg 3.000 

0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

2.791 
2.998 
3.213 

1.192 
1.340 
1.496 

50.700 
71.572 
95.483 

DC6 Squid 
(ATT) 

C From Leg 3.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

0.784 
1.251 
1.415 

0.784 
1.251 
1.415 

32.000 
48.395 
67.127 

PiROD 15' T-Frame 
(ATT) 

C From Leg 0.000 
0.000 
0.000 

0.000 133.000 No Ice 
1/2'' Ice 
1'' Ice 

15.000 
20.600 
26.200 

15.000 
20.600 
26.200 

500.000 
650.000 
800.000 

***                   
ANT940T10-WR A From Leg 0.000 

0.000 
0.000 

0.000 187.000 No Ice 
1/2'' Ice 
1'' Ice 

0.190 
0.340 
0.490 

0.190 
0.340 
0.490 

2.500 
3.250 
4.000 

ANT940T10-WR C From Leg 0.000 
0.000 
0.000 

0.000 181.000 No Ice 
1/2'' Ice 
1'' Ice 

0.190 
0.340 
0.490 

0.190 
0.340 
0.490 

2.500 
3.250 
4.000 

(3) BPS7496-180-14 A From Leg 4.000 
0.000 
0.000 

0.000 170.000 No Ice 
1/2'' Ice 
1'' Ice 

5.830 
6.210 
6.590 

3.750 
4.130 
4.510 

20.000 
56.420 
92.840 

432E-83I-01T TTA A From Leg 0.000 
0.000 
0.000 

0.000 170.000 No Ice 
1/2'' Ice 
1'' Ice 

2.850 
3.060 
3.270 

0.970 
1.110 
1.250 

25.000 
44.700 
64.400 

PiROD 12' Universal 
T-Frame Sector Mount 

A From Leg 0.000 
0.000 
0.000 

0.000 170.000 No Ice 
1/2'' Ice 
1'' Ice 

13.600 
18.400 
23.200 

13.600 
18.400 
23.200 

465.000 
600.000 
735.000 

***                   
3' Yagi C From Leg 0.500 

0.000 
0.000 

0.000 169.000 No Ice 
1/2'' Ice 
1'' Ice 

2.080 
3.790 
5.520 

2.080 
3.790 
5.520 

30.950 
52.870 
85.270 

ANT150D A From Leg 0.000 
0.000 
0.000 

0.000 113.000 No Ice 
1/2'' Ice 
1'' Ice 

0.800 
1.440 
2.080 

0.800 
1.440 
2.080 

5.500 
7.150 
8.800 

GPS C From Leg 4.000 
0.000 
0.000 

0.000 60.000 No Ice 
1/2'' Ice 
1'' Ice 

1.000 
1.500 
2.000 

1.000 
1.500 
2.000 

10.000 
15.000 
20.000 
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Project 
 

Date 
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Clifton VA 
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FAX:  

Client 
Dish Wireless LLC 

Designed by 
 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

lb 

4' Standoff C From Leg 0.000 
0.000 
0.000 

0.000 60.000 No Ice 
1/2'' Ice 
1'' Ice 

3.420 
3.670 
3.920 

3.420 
3.670 
3.920 

110.000 
147.190 
187.070 

***                   
FFVV-65B-R2 [P2.0][96''] 

(DISH) 
A From Leg 4.000 

0.000 
0.000 

0.000 144.000 No Ice 
1/2'' Ice 
1'' Ice 

12.744 
13.446 
14.116 

7.621 
8.906 

10.043 

99.748 
192.843 
294.653 

TA08025-B605 
(DISH) 

A From Leg 4.000 
0.000 
0.000 

0.000 144.000 No Ice 
1/2'' Ice 
1'' Ice 

1.964 
2.138 
2.320 

1.129 
1.267 
1.411 

74.950 
92.924 

113.670 
TA08025-B604 

(DISH) 
A From Leg 4.000 

0.000 
0.000 

0.000 144.000 No Ice 
1/2'' Ice 
1'' Ice 

1.964 
2.138 
2.320 

0.981 
1.112 
1.250 

63.930 
80.681 

100.127 
RDIDC-9181-PF-48 

(DISH) 
A From Leg 4.000 

0.000 
0.000 

0.000 144.000 No Ice 
1/2'' Ice 
1'' Ice 

2.561 
2.760 
2.967 

1.524 
1.687 
1.857 

21.850 
44.281 
69.811 

MTC3975083 
(DISH) 

A From Leg 0.000 
0.000 
0.000 

0.000 144.000 No Ice 
1/2'' Ice 
1'' Ice 

12.200 
17.600 
23.000 

12.200 
17.600 
23.000 

360.000 
490.000 
620.000 

*                   
FFVV-65B-R2 [P2.0][96''] 

(DISH) 
B From Leg 4.000 

0.000 
0.000 

0.000 144.000 No Ice 
1/2'' Ice 
1'' Ice 

12.744 
13.446 
14.116 

7.621 
8.906 

10.043 

99.748 
192.843 
294.653 

TA08025-B605 
(DISH) 

B From Leg 4.000 
0.000 
0.000 

0.000 144.000 No Ice 
1/2'' Ice 
1'' Ice 

1.964 
2.138 
2.320 

1.129 
1.267 
1.411 

74.950 
92.924 

113.670 
TA08025-B604 

(DISH) 
B From Leg 4.000 

0.000 
0.000 

0.000 144.000 No Ice 
1/2'' Ice 
1'' Ice 

1.964 
2.138 
2.320 

0.981 
1.112 
1.250 

63.930 
80.681 

100.127 
MTC3975083 

(DISH) 
B From Leg 0.000 

0.000 
0.000 

0.000 144.000 No Ice 
1/2'' Ice 
1'' Ice 

12.200 
17.600 
23.000 

12.200 
17.600 
23.000 

360.000 
490.000 
620.000 

*                   
FFVV-65B-R2 [P2.0][96''] 

(DISH) 
C From Leg 4.000 

0.000 
0.000 

0.000 144.000 No Ice 
1/2'' Ice 
1'' Ice 

12.744 
13.446 
14.116 

7.621 
8.906 

10.043 

99.748 
192.843 
294.653 

TA08025-B605 
(DISH) 

C From Leg 4.000 
0.000 
0.000 

0.000 144.000 No Ice 
1/2'' Ice 
1'' Ice 

1.964 
2.138 
2.320 

1.129 
1.267 
1.411 

74.950 
92.924 

113.670 
TA08025-B604 

(DISH) 
C From Leg 4.000 

0.000 
0.000 

0.000 144.000 No Ice 
1/2'' Ice 
1'' Ice 

1.964 
2.138 
2.320 

0.981 
1.112 
1.250 

63.930 
80.681 

100.127 
MTC3975083 

(DISH) 
C From Leg 0.000 

0.000 
0.000 

0.000 144.000 No Ice 
1/2'' Ice 
1'' Ice 

12.200 
17.600 
23.000 

12.200 
17.600 
23.000 

360.000 
490.000 
620.000 

 
 
 
 

  Dishes    
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Date 
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Phone: 914-450-8416 

FAX:  

Client 
Dish Wireless LLC 

Designed by 
 

Description Face 

or 

Leg 

Dish 

Type 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

Azimuth 

Adjustment 

 
 

° 

3 dB 

Beam 

Width 
 

° 

Elevation 

 

 
 

ft 

Outside 

Diameter 

 
 

ft 

 Aperture 

Area 

 
 

ft2 

Weight 

 

 
 

lb 

PA6-65AC C Paraboloid 
w/Radome 

From 
Leg 

1.000 
0.000 
0.000 

0.000   177.000 6.000 No Ice 
1/2'' Ice 
1'' Ice 

28.270 
29.050 
29.830 

90.000 
240.000 
390.000 

 
 

   Tower Pressures - No Ice     
 

GH = 0.850 (base tower), 0.850 (upper structure) 

 

Section 
Elevation 

 

ft 

z  
 

 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 

ft2 

F 
a 

c 

e 

AF 

 

 

ft2 

AR 

 

 

ft2 

Aleg 

 

 

ft2 

Leg 
 % 

 

 

CAAA 
In 

Face 

ft2 

CAAA 
Out 

Face 

ft2 

L1 
180.000-160.0

00 

170.000 1.415 52.04
3 

176.673 A 
B 
C 

0.000 
0.000 
0.000 

24.667 
24.667 
24.667 

11.667 47.30 
47.30 
47.30 

13.497 
0.000 
0.000 

0.000 
0.000 
0.000 

T1 
160.000-140.0

00 

150.000 1.378 50.69
0 

202.272 A 
B 
C 

0.000 
0.000 
0.000 

28.878 
28.878 
28.878 

15.036 52.07 
52.07 
52.07 

62.559 
0.000 
2.376 

0.000 
0.000 
0.000 

T2 
140.000-133.3

33 

136.667 1.352 49.70
6 

78.646 A 
B 
C 

0.000 
0.000 
0.000 

11.645 
11.645 
11.645 

6.196 53.20 
53.20 
53.20 

20.853 
0.000 
3.960 

0.000 
0.000 
0.000 

T3 
133.333-126.6

67 

130.000 1.337 49.18
5 

83.961 A 
B 
C 

0.000 
0.000 
0.000 

11.914 
11.914 
11.914 

6.196 52.00 
52.00 
52.00 

20.853 
15.301 
3.960 

0.000 
0.000 
0.000 

T4 
126.667-120.0

00 

123.333 1.323 48.64
3 

89.277 A 
B 
C 

0.000 
0.000 
0.000 

12.186 
12.186 
12.186 

6.196 50.84 
50.84 
50.84 

20.853 
25.371 
3.960 

0.000 
0.000 
0.000 

T5 
120.000-100.0

00 

110.000 1.291 47.48
6 

301.495 A 
B 
C 

0.000 
0.000 
0.000 

39.010 
39.010 
39.010 

22.136 56.74 
56.74 
56.74 

63.378 
85.377 
11.880 

0.000 
0.000 
0.000 

T6 
100.000-90.00

0 

95.000 1.252 46.04
2 

168.687 A 
B 
C 

0.000 
0.000 
0.000 

21.462 
21.462 
21.462 

11.068 51.57 
51.57 
51.57 

31.909 
42.689 
5.940 

0.000 
0.000 
0.000 

T7 
90.000-80.000 

85.000 1.223 44.97
7 

180.646 A 
B 
C 

0.000 
0.000 
0.000 

21.938 
21.938 
21.938 

11.068 50.45 
50.45 
50.45 

31.909 
42.689 
5.940 

0.000 
0.000 
0.000 

T8 
80.000-60.000 

70.000 1.174 43.17
6 

405.048 A 
B 
C 

0.000 
0.000 
0.000 

54.563 
54.563 
54.563 

30.071 55.11 
55.11 
55.11 

63.882 
85.377 
11.880 

0.000 
0.000 
0.000 

T9 
60.000-40.000 

50.000 1.094 40.22
3 

452.886 A 
B 
C 

0.000 
0.000 
0.000 

56.752 
56.752 
56.752 

30.071 52.99 
52.99 
52.99 

65.079 
85.377 
11.880 

0.000 
0.000 
0.000 

T10 
40.000-30.000 

35.000 1.015 37.31
3 

244.382 A 
B 
C 

0.000 
0.000 
0.000 

29.210 
29.210 
29.210 

15.036 51.47 
51.47 
51.47 

32.539 
42.689 
5.940 

0.000 
0.000 
0.000 

T11 
30.000-20.000 

25.000 0.945 34.76
2 

256.341 A 
B 
C 

0.000 
0.000 
0.000 

29.773 
29.773 
29.773 

15.036 50.50 
50.50 
50.50 

32.539 
42.689 
5.940 

0.000 
0.000 
0.000 

T12 
20.000-0.000 

10.000 0.85 31.25
8 

548.561 A 
B 
C 

0.000 
0.000 
0.000 

61.162 
61.162 
61.162 

30.071 49.17 
49.17 
49.17 

39.047 
51.226 
7.128 

0.000 
0.000 
0.000 
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   Tower Pressure - With Ice    
 

GH = 0.850 (base tower), 0.850 (upper structure) 

 

Section 

Elevation 

 
ft 

z  

 

 
ft 

KZ 

 

qz 

 

 

psf 

tZ 

 

 
in 

AG 

 

 
ft2 

F 

a 

c 
e 

AF 

 

 
ft2 

AR 

 

 
ft2 

Aleg 

 

 
ft2 

Leg 

 % 

 

 

CAAA 

In 

Face 
ft2 

CAAA 

Out 

Face 
ft2 

L1 
180.000-160.000 

170.000 1.415 7.699 1.473 181.582 A 
B 
C 

0.000 
0.000 
0.000 

51.821 
51.821 
51.821 

21.484 41.46 
41.46 
41.46 

41.772 
0.000 
0.000 

0.000 
0.000 
0.000 

T1 
160.000-140.000 

150.000 1.378 7.498 1.454 207.129 A 
B 
C 

0.000 
0.000 
0.000 

56.854 
56.854 
56.854 

24.754 43.54 
43.54 
43.54 

177.327 
0.000 
6.855 

0.000 
0.000 
0.000 

T2 
140.000-133.333 

136.667 1.352 7.353 1.441 80.250 A 
B 
C 

0.000 
0.000 
0.000 

21.467 
21.467 
21.467 

9.405 43.81 
43.81 
43.81 

58.909 
0.000 

11.396 

0.000 
0.000 
0.000 

T3 
133.333-126.667 

130.000 1.337 7.276 1.434 85.557 A 
B 
C 

0.000 
0.000 
0.000 

22.011 
22.011 
22.011 

9.389 42.66 
42.66 
42.66 

58.803 
32.828 
11.380 

0.000 
0.000 
0.000 

T4 
126.667-120.000 

123.333 1.323 7.196 1.426 90.864 A 
B 
C 

0.000 
0.000 
0.000 

22.557 
22.557 
22.557 

9.373 41.55 
41.55 
41.55 

58.691 
54.472 
11.364 

0.000 
0.000 
0.000 

T5 
120.000-100.000 

110.000 1.291 7.025 1.410 306.203 A 
B 
C 

0.000 
0.000 
0.000 

66.076 
66.076 
66.076 

31.558 47.76 
47.76 
47.76 

179.837 
182.675 

33.988 

0.000 
0.000 
0.000 

T6 
100.000-90.000 

95.000 1.252 6.811 1.389 171.006 A 
B 
C 

0.000 
0.000 
0.000 

35.486 
35.486 
35.486 

15.710 44.27 
44.27 
44.27 

90.629 
90.879 
16.928 

0.000 
0.000 
0.000 

T7 
90.000-80.000 

85.000 1.223 6.653 1.374 182.940 A 
B 
C 

0.000 
0.000 
0.000 

36.269 
36.269 
36.269 

15.659 43.17 
43.17 
43.17 

90.256 
90.535 
16.879 

0.000 
0.000 
0.000 

T8 
80.000-60.000 

70.000 1.174 6.387 1.348 409.549 A 
B 
C 

0.000 
0.000 
0.000 

83.871 
83.871 
83.871 

39.077 46.59 
46.59 
46.59 

179.566 
179.890 

33.587 

0.000 
0.000 
0.000 

T9 
60.000-40.000 

50.000 1.094 5.950 1.303 457.237 A 
B 
C 

0.000 
0.000 
0.000 

86.906 
86.906 
86.906 

38.779 44.62 
44.62 
44.62 

183.546 
177.899 

33.301 

0.000 
0.000 
0.000 

T10 
40.000-30.000 

35.000 1.015 5.520 1.257 246.481 A 
B 
C 

0.000 
0.000 
0.000 

44.425 
44.425 
44.425 

19.237 43.30 
43.30 
43.30 

90.576 
87.931 
16.504 

0.000 
0.000 
0.000 

T11 
30.000-20.000 

25.000 0.945 5.142 1.216 258.371 A 
B 
C 

0.000 
0.000 
0.000 

44.919 
44.919 
44.919 

19.098 42.52 
42.52 
42.52 

89.487 
87.003 
16.371 

0.000 
0.000 
0.000 

T12 
20.000-0.000 

10.000 0.85 4.624 1.109 552.265 A 
B 
C 

0.000 
0.000 
0.000 

89.427 
89.427 
89.427 

37.485 41.92 
41.92 
41.92 

104.040 
101.560 

19.238 

0.000 
0.000 
0.000 

 
 
 

   Tower Pressure - Service    
 

GH = 0.850 (base tower), 0.850 (upper structure) 

 

Section 
Elevation 

 

ft 

z  
 

 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 

ft2 

F 
a 

c 

e 

AF 

 

 

ft2 

AR 

 

 

ft2 

Aleg 

 

 

ft2 

Leg 
 % 

 

 

CAAA 
In 

Face 

ft2 

CAAA 
Out 

Face 

ft2 

L1 
180.000-160.0

170.000 1.415 11.08
6 

176.673 A 
B 

0.000 
0.000 

24.667 
24.667 

11.667 47.30 
47.30 

13.497 
0.000 

0.000 
0.000 
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Section 

Elevation 

 
ft 

z  

 

 
ft 

KZ 

 

qz 

 

 

psf 

AG 

 

 
ft2 

F 

a 

c 
e 

AF 

 

 
ft2 

AR 

 

 
ft2 

Aleg 

 

 
ft2 

Leg 

 % 

 

 

CAAA 

In 

Face 
ft2 

CAAA 

Out 

Face 
ft2 

00 C 0.000 24.667 47.30 0.000 0.000 
T1 

160.000-140.0
00 

150.000 1.378 10.79
8 

202.272 A 
B 
C 

0.000 
0.000 
0.000 

28.878 
28.878 
28.878 

15.036 52.07 
52.07 
52.07 

62.559 
0.000 
2.376 

0.000 
0.000 
0.000 

T2 
140.000-133.3

33 

136.667 1.352 10.58
8 

78.646 A 
B 
C 

0.000 
0.000 
0.000 

11.645 
11.645 
11.645 

6.196 53.20 
53.20 
53.20 

20.853 
0.000 
3.960 

0.000 
0.000 
0.000 

T3 
133.333-126.6

67 

130.000 1.337 10.47
7 

83.961 A 
B 
C 

0.000 
0.000 
0.000 

11.914 
11.914 
11.914 

6.196 52.00 
52.00 
52.00 

20.853 
15.301 
3.960 

0.000 
0.000 
0.000 

T4 
126.667-120.0

00 

123.333 1.323 10.36
2 

89.277 A 
B 
C 

0.000 
0.000 
0.000 

12.186 
12.186 
12.186 

6.196 50.84 
50.84 
50.84 

20.853 
25.371 
3.960 

0.000 
0.000 
0.000 

T5 
120.000-100.0

00 

110.000 1.291 10.11
5 

301.495 A 
B 
C 

0.000 
0.000 
0.000 

39.010 
39.010 
39.010 

22.136 56.74 
56.74 
56.74 

63.378 
85.377 
11.880 

0.000 
0.000 
0.000 

T6 
100.000-90.00

0 

95.000 1.252 9.808 168.687 A 
B 
C 

0.000 
0.000 
0.000 

21.462 
21.462 
21.462 

11.068 51.57 
51.57 
51.57 

31.909 
42.689 
5.940 

0.000 
0.000 
0.000 

T7 
90.000-80.000 

85.000 1.223 9.581 180.646 A 
B 
C 

0.000 
0.000 
0.000 

21.938 
21.938 
21.938 

11.068 50.45 
50.45 
50.45 

31.909 
42.689 
5.940 

0.000 
0.000 
0.000 

T8 
80.000-60.000 

70.000 1.174 9.197 405.048 A 
B 
C 

0.000 
0.000 
0.000 

54.563 
54.563 
54.563 

30.071 55.11 
55.11 
55.11 

63.882 
85.377 
11.880 

0.000 
0.000 
0.000 

T9 
60.000-40.000 

50.000 1.094 8.568 452.886 A 
B 
C 

0.000 
0.000 
0.000 

56.752 
56.752 
56.752 

30.071 52.99 
52.99 
52.99 

65.079 
85.377 
11.880 

0.000 
0.000 
0.000 

T10 
40.000-30.000 

35.000 1.015 7.948 244.382 A 
B 
C 

0.000 
0.000 
0.000 

29.210 
29.210 
29.210 

15.036 51.47 
51.47 
51.47 

32.539 
42.689 
5.940 

0.000 
0.000 
0.000 

T11 
30.000-20.000 

25.000 0.945 7.405 256.341 A 
B 
C 

0.000 
0.000 
0.000 

29.773 
29.773 
29.773 

15.036 50.50 
50.50 
50.50 

32.539 
42.689 
5.940 

0.000 
0.000 
0.000 

T12 
20.000-0.000 

10.000 0.85 6.659 548.561 A 
B 
C 

0.000 
0.000 
0.000 

61.162 
61.162 
61.162 

30.071 49.17 
49.17 
49.17 

39.047 
51.226 
7.128 

0.000 
0.000 
0.000 

 
 

   Tower Forces - No Ice - Wind Normal To Face    
 

Section 
Elevation 

 

ft 

Add 
Weight 

 

lb 

Self 
Weight 

 

lb 

F 
a 

c 

e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 

 

ft2 

F 
 

 

lb 

w 
 

 

plf 

Ctrl. 
Face 

L1 
180.000-160.0

00 

44.640 1248.562 A 
B 
C 

0.14 
0.14 
0.14 

2.81 
2.81 
2.81 

52.04
3 

1 
1 
1 

1 
1 
1 

13.696 
13.696 
13.696 

2299.545 114.977 C 

T1 
160.000-140.0

00 

338.840 1457.569 A 
B 
C 

0.143 
0.143 
0.143 

2.798 
2.798 
2.798 

50.69
0 

1 
1 
1 

1 
1 
1 

15.302 
15.302 
15.302 

4625.708 231.285 A 

T2 
140.000-133.3

33 

126.067 816.245 A 
B 
C 

0.148 
0.148 
0.148 

2.779 
2.779 
2.779 

49.70
6 

1 
1 
1 

1 
1 
1 

5.868 
5.868 
5.868 

1709.404 256.411 A 

T3 
133.333-126.6

67 

192.947 834.579 A 
B 
C 

0.142 
0.142 
0.142 

2.802 
2.802 
2.802 

49.18
5 

1 
1 
1 

1 
1 
1 

6.011 
6.011 
6.011 

2176.080 326.412 B 

T4 235.767 1068.782 A 0.136 2.822 48.64 1 1 6.158 2588.602 388.290 B 
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Date 
15:25:58 06/27/22  

Clifton VA 
Phone: 914-450-8416 

FAX:  

Client 
Dish Wireless LLC 

Designed by 
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 
qz 

 

psf 

DF 

 
DR 

 
AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
plf 

Ctrl. 

Face 

126.667-120.0
00 

B 
C 

0.136 
0.136 

2.822 
2.822 

3 1 
1 

1 
1 

6.158 
6.158 

T5 
120.000-100.0

00 

748.550 3760.231 A 
B 
C 

0.129 
0.129 
0.129 

2.849 
2.849 
2.849 

47.48
6 

1 
1 
1 

1 
1 
1 

18.590 
18.590 
18.590 

8021.530 401.077 B 

T6 
100.000-90.00

0 

374.800 1700.895 A 
B 
C 

0.127 
0.127 
0.127 

2.857 
2.857 
2.857 

46.04
2 

1 
1 
1 

1 
1 
1 

10.287 
10.287 
10.287 

4011.387 401.139 B 

T7 
90.000-80.000 

374.800 1737.433 A 
B 
C 

0.121 
0.121 
0.121 

2.879 
2.879 
2.879 

44.97
7 

1 
1 
1 

1 
1 
1 

10.532 
10.532 
10.532 

3954.352 395.435 B 

T8 
80.000-60.000 

749.750 5274.520 A 
B 
C 

0.135 
0.135 
0.135 

2.829 
2.829 
2.829 

43.17
6 

1 
1 
1 

1 
1 
1 

26.096 
26.096 
26.096 

8077.362 403.868 B 

T9 
60.000-40.000 

752.600 6310.621 A 
B 
C 

0.125 
0.125 
0.125 

2.864 
2.864 
2.864 

40.22
3 

1 
1 
1 

1 
1 
1 

27.268 
27.268 
27.268 

7712.688 385.634 B 

T10 
40.000-30.000 

376.300 3243.716 A 
B 
C 

0.12 
0.12 
0.12 

2.887 
2.887 
2.887 

37.31
3 

1 
1 
1 

1 
1 
1 

14.083 
14.083 
14.083 

3628.131 362.813 B 

T11 
30.000-20.000 

376.300 3438.563 A 
B 
C 

0.116 
0.116 
0.116 

2.9 
2.9 
2.9 

34.76
2 

1 
1 
1 

1 
1 
1 

14.375 
14.375 
14.375 

3410.512 341.051 B 

T12 
20.000-0.000 

451.560 6470.251 A 
B 
C 

0.111 
0.111 
0.111 

2.918 
2.918 
2.918 

31.25
8 

1 
1 
1 

1 
1 
1 

29.310 
29.310 
29.310 

4623.661 231.183 B 

Sum Weight: 5142.920 37361.968           OTM 4729652.4
19 lb-ft 

56838.962     

 
 
 
 

   Tower Forces - No Ice - Wind 60 To Face    
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 
qz 

 

psf 

DF 

 
DR 

 
AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
plf 

Ctrl. 

Face 

L1 
180.000-160.0

00 

44.640 1248.562 A 
B 
C 

0.14 
0.14 
0.14 

2.81 
2.81 
2.81 

52.04
3 

0.8 
0.8 
0.8 

1 
1 
1 

13.696 
13.696 
13.696 

2299.545 114.977 C 

T1 
160.000-140.0

00 

338.840 1457.569 A 
B 
C 

0.143 
0.143 
0.143 

2.798 
2.798 
2.798 

50.69
0 

0.8 
0.8 
0.8 

1 
1 
1 

15.302 
15.302 
15.302 

4625.708 231.285 B 

T2 
140.000-133.3

33 

126.067 816.245 A 
B 
C 

0.148 
0.148 
0.148 

2.779 
2.779 
2.779 

49.70
6 

0.8 
0.8 
0.8 

1 
1 
1 

5.868 
5.868 
5.868 

1709.404 256.411 B 

T3 
133.333-126.6

67 

192.947 834.579 A 
B 
C 

0.142 
0.142 
0.142 

2.802 
2.802 
2.802 

49.18
5 

0.8 
0.8 
0.8 

1 
1 
1 

6.011 
6.011 
6.011 

2176.080 326.412 C 

T4 
126.667-120.0

00 

235.767 1068.782 A 
B 
C 

0.136 
0.136 
0.136 

2.822 
2.822 
2.822 

48.64
3 

0.8 
0.8 
0.8 

1 
1 
1 

6.158 
6.158 
6.158 

2588.602 388.290 C 

T5 
120.000-100.0

00 

748.550 3760.231 A 
B 
C 

0.129 
0.129 
0.129 

2.849 
2.849 
2.849 

47.48
6 

0.8 
0.8 
0.8 

1 
1 
1 

18.590 
18.590 
18.590 

8021.530 401.077 C 

T6 374.800 1700.895 A 0.127 2.857 46.04 0.8 1 10.287 4011.387 401.139 C 
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FAX:  

Client 
Dish Wireless LLC 

Designed by 
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 
qz 

 

psf 

DF 

 
DR 

 
AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
plf 

Ctrl. 

Face 

100.000-90.00
0 

B 
C 

0.127 
0.127 

2.857 
2.857 

2 0.8 
0.8 

1 
1 

10.287 
10.287 

T7 
90.000-80.000 

374.800 1737.433 A 
B 
C 

0.121 
0.121 
0.121 

2.879 
2.879 
2.879 

44.97
7 

0.8 
0.8 
0.8 

1 
1 
1 

10.532 
10.532 
10.532 

3954.352 395.435 C 

T8 
80.000-60.000 

749.750 5274.520 A 
B 
C 

0.135 
0.135 
0.135 

2.829 
2.829 
2.829 

43.17
6 

0.8 
0.8 
0.8 

1 
1 
1 

26.096 
26.096 
26.096 

8077.362 403.868 C 

T9 
60.000-40.000 

752.600 6310.621 A 
B 
C 

0.125 
0.125 
0.125 

2.864 
2.864 
2.864 

40.22
3 

0.8 
0.8 
0.8 

1 
1 
1 

27.268 
27.268 
27.268 

7712.688 385.634 C 

T10 
40.000-30.000 

376.300 3243.716 A 
B 
C 

0.12 
0.12 
0.12 

2.887 
2.887 
2.887 

37.31
3 

0.8 
0.8 
0.8 

1 
1 
1 

14.083 
14.083 
14.083 

3628.131 362.813 C 

T11 
30.000-20.000 

376.300 3438.563 A 
B 
C 

0.116 
0.116 
0.116 

2.9 
2.9 
2.9 

34.76
2 

0.8 
0.8 
0.8 

1 
1 
1 

14.375 
14.375 
14.375 

3410.512 341.051 C 

T12 
20.000-0.000 

451.560 6470.251 A 
B 
C 

0.111 
0.111 
0.111 

2.918 
2.918 
2.918 

31.25
8 

0.8 
0.8 
0.8 

1 
1 
1 

29.310 
29.310 
29.310 

4623.661 231.183 C 

Sum Weight: 5142.920 37361.968           OTM 4729652.4
19 lb-ft 

56838.962     

 
 
 
 

   Tower Forces - No Ice - Wind 90 To Face     
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 
qz 

 

psf 

DF 

 
DR 

 
AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
plf 

Ctrl. 

Face 

L1 
180.000-160.0

00 

44.640 1248.562 A 
B 
C 

0.14 
0.14 
0.14 

2.81 
2.81 
2.81 

52.04
3 

0.85 
0.85 
0.85 

1 
1 
1 

13.696 
13.696 
13.696 

2299.545 114.977 C 

T1 
160.000-140.0

00 

338.840 1457.569 A 
B 
C 

0.143 
0.143 
0.143 

2.798 
2.798 
2.798 

50.69
0 

0.85 
0.85 
0.85 

1 
1 
1 

15.302 
15.302 
15.302 

4642.771 232.139 B 

T2 
140.000-133.3

33 

126.067 816.245 A 
B 
C 

0.148 
0.148 
0.148 

2.779 
2.779 
2.779 

49.70
6 

0.85 
0.85 
0.85 

1 
1 
1 

5.868 
5.868 
5.868 

1737.289 260.593 B 

T3 
133.333-126.6

67 

192.947 834.579 A 
B 
C 

0.142 
0.142 
0.142 

2.802 
2.802 
2.802 

49.18
5 

0.85 
0.85 
0.85 

1 
1 
1 

6.011 
6.011 
6.011 

2244.224 336.634 C 

T4 
126.667-120.0

00 

235.767 1068.782 A 
B 
C 

0.136 
0.136 
0.136 

2.822 
2.822 
2.822 

48.64
3 

0.85 
0.85 
0.85 

1 
1 
1 

6.158 
6.158 
6.158 

2640.596 396.089 C 

T5 
120.000-100.0

00 

748.550 3760.231 A 
B 
C 

0.129 
0.129 
0.129 

2.849 
2.849 
2.849 

47.48
6 

0.85 
0.85 
0.85 

1 
1 
1 

18.590 
18.590 
18.590 

8158.815 407.941 C 

T6 
100.000-90.00

0 

374.800 1700.895 A 
B 
C 

0.127 
0.127 
0.127 

2.857 
2.857 
2.857 

46.04
2 

0.85 
0.85 
0.85 

1 
1 
1 

10.287 
10.287 
10.287 

4077.944 407.794 C 

T7 
90.000-80.000 

374.800 1737.433 A 
B 
C 

0.121 
0.121 
0.121 

2.879 
2.879 
2.879 

44.97
7 

0.85 
0.85 
0.85 

1 
1 
1 

10.532 
10.532 
10.532 

4019.368 401.937 C 

T8 749.750 5274.520 A 0.135 2.829 43.17 0.85 1 26.096 8202.186 410.109 C 
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Client 
Dish Wireless LLC 

Designed by 
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 
qz 

 

psf 

DF 

 
DR 

 
AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
plf 

Ctrl. 

Face 

80.000-60.000 B 
C 

0.135 
0.135 

2.829 
2.829 

6 0.85 
0.85 

1 
1 

26.096 
26.096 

T9 
60.000-40.000 

752.600 6310.621 A 
B 
C 

0.125 
0.125 
0.125 

2.864 
2.864 
2.864 

40.22
3 

0.85 
0.85 
0.85 

1 
1 
1 

27.268 
27.268 
27.268 

7828.976 391.449 C 

T10 
40.000-30.000 

376.300 3243.716 A 
B 
C 

0.12 
0.12 
0.12 

2.887 
2.887 
2.887 

37.31
3 

0.85 
0.85 
0.85 

1 
1 
1 

14.083 
14.083 
14.083 

3682.069 368.207 C 

T11 
30.000-20.000 

376.300 3438.563 A 
B 
C 

0.116 
0.116 
0.116 

2.9 
2.9 
2.9 

34.76
2 

0.85 
0.85 
0.85 

1 
1 
1 

14.375 
14.375 
14.375 

3460.761 346.076 C 

T12 
20.000-0.000 

451.560 6470.251 A 
B 
C 

0.111 
0.111 
0.111 

2.918 
2.918 
2.918 

31.25
8 

0.85 
0.85 
0.85 

1 
1 
1 

29.310 
29.310 
29.310 

4677.883 233.894 C 

Sum Weight: 5142.920 37361.968           OTM 4796483.0
19 lb-ft 

57672.427     

 
 
 
 

   Tower Forces - With Ice - Wind Normal To Face     
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 
qz 

 

psf 

DF 

 
DR 

 
AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
plf 

Ctrl. 

Face 

L1 
180.000-160.0

00 

541.843 3535.916 A 
B 
C 

0.285 
0.285 
0.285 

2.336 
2.336 
2.336 

7.699 1 
1 
1 

1 
1 
1 

30.808 
30.808 
30.808 

744.221 37.211 C 

T1 
160.000-140.0

00 

2493.914 3941.172 A 
B 
C 

0.274 
0.274 
0.274 

2.366 
2.366 
2.366 

7.498 1 
1 
1 

1 
1 
1 

33.623 
33.623 
33.623 

1633.236 81.662 A 

T2 
140.000-133.3

33 

936.327 1765.022 A 
B 
C 

0.268 
0.268 
0.268 

2.386 
2.386 
2.386 

7.353 1 
1 
1 

1 
1 
1 

12.655 
12.655 
12.655 

584.122 87.618 A 

T3 
133.333-126.6

67 

1430.225 1812.698 A 
B 
C 

0.257 
0.257 
0.257 

2.416 
2.416 
2.416 

7.276 1 
1 
1 

1 
1 
1 

12.917 
12.917 
12.917 

706.465 105.970 A 

T4 
126.667-120.0

00 

1772.218 2075.819 A 
B 
C 

0.248 
0.248 
0.248 

2.443 
2.443 
2.443 

7.196 1 
1 
1 

1 
1 
1 

13.186 
13.186 
13.186 

784.524 117.679 A 

T5 
120.000-100.0

00 

5633.938 6604.126 A 
B 
C 

0.216 
0.216 
0.216 

2.544 
2.544 
2.544 

7.025 1 
1 
1 

1 
1 
1 

38.154 
38.154 
38.154 

2391.656 119.583 A 

T6 
100.000-90.00

0 

2795.774 3260.813 A 
B 
C 

0.208 
0.208 
0.208 

2.571 
2.571 
2.571 

6.811 1 
1 
1 

1 
1 
1 

20.434 
20.434 
20.434 

1184.611 118.461 A 

T7 
90.000-80.000 

2770.430 3332.163 A 
B 
C 

0.198 
0.198 
0.198 

2.602 
2.602 
2.602 

6.653 1 
1 
1 

1 
1 
1 

20.825 
20.825 
20.825 

1162.797 116.280 A 

T8 
80.000-60.000 

5457.666 8833.874 A 
B 
C 

0.205 
0.205 
0.205 

2.58 
2.58 
2.58 

6.387 1 
1 
1 

1 
1 
1 

48.254 
48.254 
48.254 

2309.658 115.483 A 

T9 
60.000-40.000 

5374.199 10037.850 A 
B 
C 

0.19 
0.19 
0.19 

2.63 
2.63 
2.63 

5.950 1 
1 
1 

1 
1 
1 

49.780 
49.780 
49.780 

2195.957 109.798 A 

T10 2612.292 5118.603 A 0.18 2.663 5.520 1 1 25.380 1019.091 101.909 A 
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FAX:  

Client 
Dish Wireless LLC 

Designed by 
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 
qz 

 

psf 

DF 

 
DR 

 
AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
plf 

Ctrl. 

Face 

40.000-30.000 B 
C 

0.18 
0.18 

2.663 
2.663 

1 
1 

1 
1 

25.380 
25.380 

T11 
30.000-20.000 

2545.057 5296.993 A 
B 
C 

0.174 
0.174 
0.174 

2.686 
2.686 
2.686 

5.142 1 
1 
1 

1 
1 
1 

25.621 
25.621 
25.621 

946.615 94.662 A 

T12 
20.000-0.000 

2852.485 9419.943 A 
B 
C 

0.162 
0.162 
0.162 

2.728 
2.728 
2.728 

4.624 1 
1 
1 

1 
1 
1 

50.871 
50.871 
50.871 

1220.041 61.002 A 

Sum Weight: 37216.368 65034.994           OTM 1457397.2
60 lb-ft 

16882.994     

 
 
 
 

   Tower Forces - With Ice - Wind 60 To Face     
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
lb 

Self 
Weight 

 
lb 

F 
a 

c 
e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 

 
ft2 

F 
 

 
lb 

w 
 

 
plf 

Ctrl. 
Face 

L1 
180.000-160.0

00 

541.843 3535.916 A 
B 
C 

0.285 
0.285 
0.285 

2.336 
2.336 
2.336 

7.699 0.8 
0.8 
0.8 

1 
1 
1 

30.808 
30.808 
30.808 

744.221 37.211 C 

T1 
160.000-140.0

00 

2493.914 3941.172 A 
B 
C 

0.274 
0.274 
0.274 

2.366 
2.366 
2.366 

7.498 0.8 
0.8 
0.8 

1 
1 
1 

33.623 
33.623 
33.623 

1633.236 81.662 B 

T2 
140.000-133.3

33 

936.327 1765.022 A 
B 
C 

0.268 
0.268 
0.268 

2.386 
2.386 
2.386 

7.353 0.8 
0.8 
0.8 

1 
1 
1 

12.655 
12.655 
12.655 

584.122 87.618 B 

T3 
133.333-126.6

67 

1430.225 1812.698 A 
B 
C 

0.257 
0.257 
0.257 

2.416 
2.416 
2.416 

7.276 0.8 
0.8 
0.8 

1 
1 
1 

12.917 
12.917 
12.917 

706.465 105.970 B 

T4 
126.667-120.0

00 

1772.218 2075.819 A 
B 
C 

0.248 
0.248 
0.248 

2.443 
2.443 
2.443 

7.196 0.8 
0.8 
0.8 

1 
1 
1 

13.186 
13.186 
13.186 

784.524 117.679 B 

T5 
120.000-100.0

00 

5633.938 6604.126 A 
B 
C 

0.216 
0.216 
0.216 

2.544 
2.544 
2.544 

7.025 0.8 
0.8 
0.8 

1 
1 
1 

38.154 
38.154 
38.154 

2391.656 119.583 B 

T6 
100.000-90.00

0 

2795.774 3260.813 A 
B 
C 

0.208 
0.208 
0.208 

2.571 
2.571 
2.571 

6.811 0.8 
0.8 
0.8 

1 
1 
1 

20.434 
20.434 
20.434 

1184.611 118.461 B 

T7 
90.000-80.000 

2770.430 3332.163 A 
B 
C 

0.198 
0.198 
0.198 

2.602 
2.602 
2.602 

6.653 0.8 
0.8 
0.8 

1 
1 
1 

20.825 
20.825 
20.825 

1162.797 116.280 B 

T8 
80.000-60.000 

5457.666 8833.874 A 
B 
C 

0.205 
0.205 
0.205 

2.58 
2.58 
2.58 

6.387 0.8 
0.8 
0.8 

1 
1 
1 

48.254 
48.254 
48.254 

2309.658 115.483 B 

T9 
60.000-40.000 

5374.199 10037.850 A 
B 
C 

0.19 
0.19 
0.19 

2.63 
2.63 
2.63 

5.950 0.8 
0.8 
0.8 

1 
1 
1 

49.780 
49.780 
49.780 

2195.957 109.798 B 

T10 
40.000-30.000 

2612.292 5118.603 A 
B 
C 

0.18 
0.18 
0.18 

2.663 
2.663 
2.663 

5.520 0.8 
0.8 
0.8 

1 
1 
1 

25.380 
25.380 
25.380 

1019.091 101.909 B 

T11 
30.000-20.000 

2545.057 5296.993 A 
B 
C 

0.174 
0.174 
0.174 

2.686 
2.686 
2.686 

5.142 0.8 
0.8 
0.8 

1 
1 
1 

25.621 
25.621 
25.621 

946.615 94.662 B 

T12 2852.485 9419.943 A 0.162 2.728 4.624 0.8 1 50.871 1220.041 61.002 B 
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Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 
qz 

 

psf 

DF 

 
DR 

 
AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
plf 

Ctrl. 

Face 

20.000-0.000 B 
C 

0.162 
0.162 

2.728 
2.728 

0.8 
0.8 

1 
1 

50.871 
50.871 

Sum Weight: 37216.368 65034.994           OTM 1457397.2
60 lb-ft 

16882.994     

 
 
 
 

   Tower Forces - With Ice - Wind 90 To Face     
 

Section 
Elevation 

 

ft 

Add 
Weight 

 

lb 

Self 
Weight 

 

lb 

F 
a 

c 

e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 

 

ft2 

F 
 

 

lb 

w 
 

 

plf 

Ctrl. 
Face 

L1 
180.000-160.0

00 

541.843 3535.916 A 
B 
C 

0.285 
0.285 
0.285 

2.336 
2.336 
2.336 

7.699 0.85 
0.85 
0.85 

1 
1 
1 

30.808 
30.808 
30.808 

744.221 37.211 C 

T1 
160.000-140.0

00 

2493.914 3941.172 A 
B 
C 

0.274 
0.274 
0.274 

2.366 
2.366 
2.366 

7.498 0.85 
0.85 
0.85 

1 
1 
1 

33.623 
33.623 
33.623 

1519.397 75.970 B 

T2 
140.000-133.3

33 

936.327 1765.022 A 
B 
C 

0.268 
0.268 
0.268 

2.386 
2.386 
2.386 

7.353 0.85 
0.85 
0.85 

1 
1 
1 

12.655 
12.655 
12.655 

563.412 84.512 B 

T3 
133.333-126.6

67 

1430.225 1812.698 A 
B 
C 

0.257 
0.257 
0.257 

2.416 
2.416 
2.416 

7.276 0.85 
0.85 
0.85 

1 
1 
1 

12.917 
12.917 
12.917 

680.806 102.121 C 

T4 
126.667-120.0

00 

1772.218 2075.819 A 
B 
C 

0.248 
0.248 
0.248 

2.443 
2.443 
2.443 

7.196 0.85 
0.85 
0.85 

1 
1 
1 

13.186 
13.186 
13.186 

783.179 117.477 C 

T5 
120.000-100.0

00 

5633.938 6604.126 A 
B 
C 

0.216 
0.216 
0.216 

2.544 
2.544 
2.544 

7.025 0.85 
0.85 
0.85 

1 
1 
1 

38.154 
38.154 
38.154 

2409.885 120.494 C 

T6 
100.000-90.00

0 

2795.774 3260.813 A 
B 
C 

0.208 
0.208 
0.208 

2.571 
2.571 
2.571 

6.811 0.85 
0.85 
0.85 

1 
1 
1 

20.434 
20.434 
20.434 

1193.449 119.345 C 

T7 
90.000-80.000 

2770.430 3332.163 A 
B 
C 

0.198 
0.198 
0.198 

2.602 
2.602 
2.602 

6.653 0.85 
0.85 
0.85 

1 
1 
1 

20.825 
20.825 
20.825 

1171.430 117.143 C 

T8 
80.000-60.000 

5457.666 8833.874 A 
B 
C 

0.205 
0.205 
0.205 

2.58 
2.58 
2.58 

6.387 0.85 
0.85 
0.85 

1 
1 
1 

48.254 
48.254 
48.254 

2326.232 116.312 C 

T9 
60.000-40.000 

5374.199 10037.850 A 
B 
C 

0.19 
0.19 
0.19 

2.63 
2.63 
2.63 

5.950 0.85 
0.85 
0.85 

1 
1 
1 

49.780 
49.780 
49.780 

2211.398 110.570 C 

T10 
40.000-30.000 

2612.292 5118.603 A 
B 
C 

0.18 
0.18 
0.18 

2.663 
2.663 
2.663 

5.520 0.85 
0.85 
0.85 

1 
1 
1 

25.380 
25.380 
25.380 

1026.253 102.625 C 

T11 
30.000-20.000 

2545.057 5296.993 A 
B 
C 

0.174 
0.174 
0.174 

2.686 
2.686 
2.686 

5.142 0.85 
0.85 
0.85 

1 
1 
1 

25.621 
25.621 
25.621 

953.287 95.329 C 

T12 
20.000-0.000 

2852.485 9419.943 A 
B 
C 

0.162 
0.162 
0.162 

2.728 
2.728 
2.728 

4.624 0.85 
0.85 
0.85 

1 
1 
1 

50.871 
50.871 
50.871 

1227.241 61.362 C 

Sum Weight: 37216.368 65034.994           OTM 1439989.7
52 lb-ft 

16810.190     
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   Tower Forces - Service - Wind Normal To Face    
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 
qz 

 

psf 

DF 

 
DR 

 
AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
plf 

Ctrl. 

Face 

L1 
180.000-160.0

00 

44.640 1248.562 A 
B 
C 

0.14 
0.14 
0.14 

2.81 
2.81 
2.81 

11.08
6 

1 
1 
1 

1 
1 
1 

13.975 
13.975 
13.975 

497.248 24.862 C 

T1 
160.000-140.0

00 

338.840 1457.569 A 
B 
C 

0.143 
0.143 
0.143 

2.798 
2.798 
2.798 

10.79
8 

1 
1 
1 

1 
1 
1 

16.369 
16.369 
16.369 

1012.764 50.638 A 

T2 
140.000-133.3

33 

126.067 816.245 A 
B 
C 

0.148 
0.148 
0.148 

2.779 
2.779 
2.779 

10.58
8 

1 
1 
1 

1 
1 
1 

6.607 
6.607 
6.607 

382.600 57.390 A 

T3 
133.333-126.6

67 

192.947 834.579 A 
B 
C 

0.142 
0.142 
0.142 

2.802 
2.802 
2.802 

10.47
7 

1 
1 
1 

1 
1 
1 

6.753 
6.753 
6.753 

482.055 72.308 B 

T4 
126.667-120.0

00 

235.767 1068.782 A 
B 
C 

0.136 
0.136 
0.136 

2.822 
2.822 
2.822 

10.36
2 

1 
1 
1 

1 
1 
1 

6.901 
6.901 
6.901 

569.891 85.484 B 

T5 
120.000-100.0

00 

748.550 3760.231 A 
B 
C 

0.129 
0.129 
0.129 

2.849 
2.849 
2.849 

10.11
5 

1 
1 
1 

1 
1 
1 

22.071 
22.071 
22.071 

1793.987 89.699 B 

T6 
100.000-90.00

0 

374.800 1700.895 A 
B 
C 

0.127 
0.127 
0.127 

2.857 
2.857 
2.857 

9.808 1 
1 
1 

1 
1 
1 

12.139 
12.139 
12.139 

898.629 89.863 B 

T7 
90.000-80.000 

374.800 1737.433 A 
B 
C 

0.121 
0.121 
0.121 

2.879 
2.879 
2.879 

9.581 1 
1 
1 

1 
1 
1 

12.401 
12.401 
12.401 

886.161 88.616 B 

T8 
80.000-60.000 

749.750 5274.520 A 
B 
C 

0.135 
0.135 
0.135 

2.829 
2.829 
2.829 

9.197 1 
1 
1 

1 
1 
1 

29.724 
29.724 
29.724 

1800.844 90.042 B 

T9 
60.000-40.000 

752.600 6310.621 A 
B 
C 

0.125 
0.125 
0.125 

2.864 
2.864 
2.864 

8.568 1 
1 
1 

1 
1 
1 

31.104 
31.104 
31.104 

1722.964 86.148 B 

T10 
40.000-30.000 

376.300 3243.716 A 
B 
C 

0.12 
0.12 
0.12 

2.887 
2.887 
2.887 

7.948 1 
1 
1 

1 
1 
1 

16.114 
16.114 
16.114 

812.478 81.248 B 

T11 
30.000-20.000 

376.300 3438.563 A 
B 
C 

0.116 
0.116 
0.116 

2.9 
2.9 
2.9 

7.405 1 
1 
1 

1 
1 
1 

16.523 
16.523 
16.523 

765.705 76.570 B 

T12 
20.000-0.000 

451.560 6470.251 A 
B 
C 

0.111 
0.111 
0.111 

2.918 
2.918 
2.918 

6.659 1 
1 
1 

1 
1 
1 

34.210 
34.210 
34.210 

1065.844 53.292 B 

Sum Weight: 5142.920 37361.968           OTM 1050166.2
66 lb-ft 

12691.171     

 
 
 
 

   Tower Forces - Service - Wind 60 To Face    
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 
qz 

 
psf 

DF 

 
DR 

 
AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

plf 

Ctrl. 

Face 

L1 44.640 1248.562 A 0.14 2.81 11.08 0.8 1 13.975 497.248 24.862 C 
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Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 
qz 

 

psf 

DF 

 
DR 

 
AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
plf 

Ctrl. 

Face 

180.000-160.0
00 

B 
C 

0.14 
0.14 

2.81 
2.81 

6 0.8 
0.8 

1 
1 

13.975 
13.975 

T1 
160.000-140.0

00 

338.840 1457.569 A 
B 
C 

0.143 
0.143 
0.143 

2.798 
2.798 
2.798 

10.79
8 

0.8 
0.8 
0.8 

1 
1 
1 

16.369 
16.369 
16.369 

1012.764 50.638 B 

T2 
140.000-133.3

33 

126.067 816.245 A 
B 
C 

0.148 
0.148 
0.148 

2.779 
2.779 
2.779 

10.58
8 

0.8 
0.8 
0.8 

1 
1 
1 

6.607 
6.607 
6.607 

382.600 57.390 B 

T3 
133.333-126.6

67 

192.947 834.579 A 
B 
C 

0.142 
0.142 
0.142 

2.802 
2.802 
2.802 

10.47
7 

0.8 
0.8 
0.8 

1 
1 
1 

6.753 
6.753 
6.753 

482.055 72.308 C 

T4 
126.667-120.0

00 

235.767 1068.782 A 
B 
C 

0.136 
0.136 
0.136 

2.822 
2.822 
2.822 

10.36
2 

0.8 
0.8 
0.8 

1 
1 
1 

6.901 
6.901 
6.901 

569.891 85.484 C 

T5 
120.000-100.0

00 

748.550 3760.231 A 
B 
C 

0.129 
0.129 
0.129 

2.849 
2.849 
2.849 

10.11
5 

0.8 
0.8 
0.8 

1 
1 
1 

22.071 
22.071 
22.071 

1793.987 89.699 C 

T6 
100.000-90.00

0 

374.800 1700.895 A 
B 
C 

0.127 
0.127 
0.127 

2.857 
2.857 
2.857 

9.808 0.8 
0.8 
0.8 

1 
1 
1 

12.139 
12.139 
12.139 

898.629 89.863 C 

T7 
90.000-80.000 

374.800 1737.433 A 
B 
C 

0.121 
0.121 
0.121 

2.879 
2.879 
2.879 

9.581 0.8 
0.8 
0.8 

1 
1 
1 

12.401 
12.401 
12.401 

886.161 88.616 C 

T8 
80.000-60.000 

749.750 5274.520 A 
B 
C 

0.135 
0.135 
0.135 

2.829 
2.829 
2.829 

9.197 0.8 
0.8 
0.8 

1 
1 
1 

29.724 
29.724 
29.724 

1800.844 90.042 C 

T9 
60.000-40.000 

752.600 6310.621 A 
B 
C 

0.125 
0.125 
0.125 

2.864 
2.864 
2.864 

8.568 0.8 
0.8 
0.8 

1 
1 
1 

31.104 
31.104 
31.104 

1722.964 86.148 C 

T10 
40.000-30.000 

376.300 3243.716 A 
B 
C 

0.12 
0.12 
0.12 

2.887 
2.887 
2.887 

7.948 0.8 
0.8 
0.8 

1 
1 
1 

16.114 
16.114 
16.114 

812.478 81.248 C 

T11 
30.000-20.000 

376.300 3438.563 A 
B 
C 

0.116 
0.116 
0.116 

2.9 
2.9 
2.9 

7.405 0.8 
0.8 
0.8 

1 
1 
1 

16.523 
16.523 
16.523 

765.705 76.570 C 

T12 
20.000-0.000 

451.560 6470.251 A 
B 
C 

0.111 
0.111 
0.111 

2.918 
2.918 
2.918 

6.659 0.8 
0.8 
0.8 

1 
1 
1 

34.210 
34.210 
34.210 

1065.844 53.292 C 

Sum Weight: 5142.920 37361.968           OTM 1050166.2
66 lb-ft 

12691.171     

 
 
 
 

   Tower Forces - Service - Wind 90 To Face     
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 
qz 

 

psf 

DF 

 
DR 

 
AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
plf 

Ctrl. 

Face 

L1 
180.000-160.0

00 

44.640 1248.562 A 
B 
C 

0.14 
0.14 
0.14 

2.81 
2.81 
2.81 

11.08
6 

0.85 
0.85 
0.85 

1 
1 
1 

13.975 
13.975 
13.975 

497.248 24.862 C 

T1 
160.000-140.0

00 

338.840 1457.569 A 
B 
C 

0.143 
0.143 
0.143 

2.798 
2.798 
2.798 

10.79
8 

0.85 
0.85 
0.85 

1 
1 
1 

16.369 
16.369 
16.369 

1016.398 50.820 B 

T2 126.067 816.245 A 0.148 2.779 10.58 0.85 1 6.607 388.540 58.281 B 
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Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 
qz 

 

psf 

DF 

 
DR 

 
AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
plf 

Ctrl. 

Face 

140.000-133.3
33 

B 
C 

0.148 
0.148 

2.779 
2.779 

8 0.85 
0.85 

1 
1 

6.607 
6.607 

T3 
133.333-126.6

67 

192.947 834.579 A 
B 
C 

0.142 
0.142 
0.142 

2.802 
2.802 
2.802 

10.47
7 

0.85 
0.85 
0.85 

1 
1 
1 

6.753 
6.753 
6.753 

496.571 74.486 C 

T4 
126.667-120.0

00 

235.767 1068.782 A 
B 
C 

0.136 
0.136 
0.136 

2.822 
2.822 
2.822 

10.36
2 

0.85 
0.85 
0.85 

1 
1 
1 

6.901 
6.901 
6.901 

580.966 87.145 C 

T5 
120.000-100.0

00 

748.550 3760.231 A 
B 
C 

0.129 
0.129 
0.129 

2.849 
2.849 
2.849 

10.11
5 

0.85 
0.85 
0.85 

1 
1 
1 

22.071 
22.071 
22.071 

1823.231 91.162 C 

T6 
100.000-90.00

0 

374.800 1700.895 A 
B 
C 

0.127 
0.127 
0.127 

2.857 
2.857 
2.857 

9.808 0.85 
0.85 
0.85 

1 
1 
1 

12.139 
12.139 
12.139 

912.807 91.281 C 

T7 
90.000-80.000 

374.800 1737.433 A 
B 
C 

0.121 
0.121 
0.121 

2.879 
2.879 
2.879 

9.581 0.85 
0.85 
0.85 

1 
1 
1 

12.401 
12.401 
12.401 

900.011 90.001 C 

T8 
80.000-60.000 

749.750 5274.520 A 
B 
C 

0.135 
0.135 
0.135 

2.829 
2.829 
2.829 

9.197 0.85 
0.85 
0.85 

1 
1 
1 

29.724 
29.724 
29.724 

1827.434 91.372 C 

T9 
60.000-40.000 

752.600 6310.621 A 
B 
C 

0.125 
0.125 
0.125 

2.864 
2.864 
2.864 

8.568 0.85 
0.85 
0.85 

1 
1 
1 

31.104 
31.104 
31.104 

1747.736 87.387 C 

T10 
40.000-30.000 

376.300 3243.716 A 
B 
C 

0.12 
0.12 
0.12 

2.887 
2.887 
2.887 

7.948 0.85 
0.85 
0.85 

1 
1 
1 

16.114 
16.114 
16.114 

823.968 82.397 C 

T11 
30.000-20.000 

376.300 3438.563 A 
B 
C 

0.116 
0.116 
0.116 

2.9 
2.9 
2.9 

7.405 0.85 
0.85 
0.85 

1 
1 
1 

16.523 
16.523 
16.523 

776.409 77.641 C 

T12 
20.000-0.000 

451.560 6470.251 A 
B 
C 

0.111 
0.111 
0.111 

2.918 
2.918 
2.918 

6.659 0.85 
0.85 
0.85 

1 
1 
1 

34.210 
34.210 
34.210 

1077.395 53.870 C 

Sum Weight: 5142.920 37361.968           OTM 1064402.3
70 lb-ft 

12868.713     

 
 
 
 

 Force Totals      
 

Load 

Case 
Vertical 

Forces 

 
lb 

Sum of 

Forces 

X 
lb 

Sum of 

Forces 

Z 
lb 

 Sum of 

Overturning 

Moments, Mx 

lb-ft 

 Sum of 

Overturning 

Moments, Mz 

lb-ft 

Sum of Torques 

 

 
lb-ft 

Leg Weight 18810.266      
Bracing Weight 18551.701      
Total Member Self-Weight 37361.968   -293.552 5379.744  
Total Weight 53528.722   -293.552 5379.744  
Wind 0 deg - No Ice  141.223 -75363.061 -7718663.989 -19616.750 -12348.670 
Wind 30 deg - No Ice  37248.020 -64800.194 -6596225.428 -3775674.429 25359.638 
Wind 60 deg - No Ice  69156.957 -40129.538 -4051388.484 -6952914.741 -28063.590 
Wind 90 deg - No Ice  81100.017 -32.355 -6020.463 -8157334.538 -37836.961 
Wind 120 deg - No Ice  66978.659 38708.827 3942198.067 -6814801.271 -11908.301 
Wind 150 deg - No Ice  37124.383 64315.743 6619486.660 -3817066.144 33764.182 
Wind 180 deg - No Ice  40.039 75036.543 7660283.106 -1707.186 12409.085 
Wind 210 deg - No Ice  -37069.704 64498.132 6542173.390 3754872.034 -25173.459 
Wind 240 deg - No Ice  -68969.223 40021.150 4031616.721 6930445.423 28063.590 



 
 
 

ttnnxxTToowweerr  
Job 

NJJER02042B  
Page  

35 of 55 

Magaram Engineering 

13705 Stone Shadow  

Project 
 

Date 
15:25:58 06/27/22  

Clifton VA 
Phone: 914-450-8416 

FAX:  

Client 
Dish Wireless LLC 

Designed by 
 

Load 

Case 
Vertical 

Forces 

 
lb 

Sum of 

Forces 

X 
lb 

Sum of 

Forces 

Z 
lb 

 Sum of 

Overturning 

Moments, Mx 

lb-ft 

 Sum of 

Overturning 

Moments, Mz 

lb-ft 

Sum of Torques 

 

 
lb-ft 

Wind 270 deg - No Ice  -80749.266 28.960 4832.434 8106011.093 37650.782 
Wind 300 deg - No Ice  -66605.255 -38702.546 -3941673.340 6759468.165 11847.886 
Wind 330 deg - No Ice  -36834.250 -64483.252 -6649722.783 3776472.022 -33764.182 
Member Ice 27673.026      
Total Weight Ice 129266.503   -32028.289 8335.539  
Wind 0 deg - Ice  22.255 -20474.934 -2103856.820 4396.466 521.986 
Wind 30 deg - Ice  10171.830 -17661.367 -1811423.393 -1014889.655 -2466.699 
Wind 60 deg - Ice  18395.106 -10651.272 -1097925.686 -1828930.877 -17841.357 
Wind 90 deg - Ice  22270.103 -5.099 -32930.764 -2214340.432 -18479.411 
Wind 120 deg - Ice  19365.499 11185.831 1089368.998 -1932937.652 -1118.999 
Wind 150 deg - Ice  10720.533 18569.154 1840292.253 -1072893.132 6580.975 
Wind 180 deg - Ice  6.310 20423.479 2030692.809 7218.745 -512.466 
Wind 210 deg - Ice  -10143.730 17613.767 1738941.543 1026587.054 2496.038 
Wind 240 deg - Ice  -18365.522 10634.192 1030845.893 1840365.594 17841.357 
Wind 270 deg - Ice  -22214.830 4.564 -31220.510 2221228.171 18450.072 
Wind 300 deg - Ice  -19306.656 -11184.841 -1153250.368 1939193.529 1109.479 
Wind 330 deg - Ice  -10674.813 -18595.551 -1909021.072 1081471.652 -6580.975 
Total Weight 53528.722   -293.552 5379.744  
Wind 0 deg - Service  30.083 -16637.132 -1688957.971 -3441.375 -2630.486 
Wind 30 deg - Service  8226.221 -14308.885 -1444142.426 -824881.507 5402.053 
Wind 60 deg - Service  15236.953 -8840.035 -886430.017 -1517307.059 -5978.043 
Wind 90 deg - Service  17859.206 -6.892 -3361.646 -1779586.062 -8059.944 
Wind 120 deg - Service  14772.937 8537.399 859012.159 -1487886.439 -2536.680 
Wind 150 deg - Service  8199.884 14205.688 1444939.120 -833698.677 7192.370 
Wind 180 deg - Service  8.529 16567.578 1672363.445 373.681 2643.355 
Wind 210 deg - Service  -8188.236 14244.540 1428470.021 821924.910 -5362.394 
Wind 240 deg - Service  -15196.962 8816.947 878059.919 1513995.379 5978.043 
Wind 270 deg - Service  -17784.490 6.169 -1049.786 1770127.940 8020.285 
Wind 300 deg - Service  -14693.395 -8536.061 -863058.744 1477574.188 2523.810 
Wind 330 deg - Service  -8138.080 -14241.371 -1455538.312 826526.092 -7192.370 
 
 
 

 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 
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Comb. 

No. 

Description 

22 1.2 Dead+1.0 Wind 300 deg - No Ice 
23 0.9 Dead+1.0 Wind 300 deg - No Ice 
24 1.2 Dead+1.0 Wind 330 deg - No Ice 
25 0.9 Dead+1.0 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 

 
 

  Maximum Member Forces   
 
Section 

No. 

Elevation 

ft 

Component 

Type 

Condition Gov. 

Load 
Comb. 

Axial 

 
lb 

Major Axis 

Moment 
lb-ft 

Minor Axis 

Moment 
lb-ft 

L1 180 - 160 Latticed Pole Leg Max Tension 7 2608.948 -60.128 358.923 
      Max. Compression 2 -3823.862 -50.828 -57.804 
      Max. Mx 21 -129.515 -1062.099 -5.781 
      Max. My 12 -449.716 -18.034 805.371 
      Max. Vy 9 -541.484 -650.424 7.078 
      Max. Vx 5 440.878 -125.941 667.067 
    Latticed Pole 

Diagonal 
Max Tension 5 3714.749 0.000 0.000 

      Max. Compression 4 -3781.766 0.000 0.000 
      Max. Mx 26 -70.317 47.808 0.000 
      Max. Vy 26 -24.153 0.000 0.000 
    Latticed Pole 

Horizontal 
Max Tension 6 2019.166 -6.612 1.494 

      Max. Compression 5 -2016.421 -6.224 -0.146 
      Max. Mx 37 71.352 -24.188 -0.889 
      Max. My 3 586.327 -2.704 3.374 
      Max. Vy 37 25.593 -24.188 -0.889 
      Max. Vx 3 -0.793 0.000 0.000 
    Latticed Pole Top 

Girt 
Max Tension 8 262.881 0.000 0.000 

      Max. Compression 10 -282.406 0.000 0.000 
      Max. Mx 37 -25.746 -21.253 -0.046 
      Max. My 6 -98.552 -7.869 -0.552 
      Max. Vy 37 24.906 -21.253 -0.046 
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Section 

No. 

Elevation 

ft 

Component 

Type 

Condition Gov. 

Load 

Comb. 

Axial 

 

lb 

Major Axis 

Moment 

lb-ft 

Minor Axis 

Moment 

lb-ft 

      Max. Vx 7 0.132 0.000 0.000 
    Latticed Pole Inner 

Bracing 
Max Tension 2 1.842 0.000 0.000 

      Max. Compression 7 -1.775 0.000 0.000 
      Max. Mx 26 0.017 -22.155 0.000 
      Max. Vy 26 -20.749 0.000 0.000 

T1 160 - 140 Leg Max Tension 7 21884.654 -652.689 54.683 
      Max. Compression 2 -27236.792 870.574 86.777 
      Max. Mx 14 18782.716 1194.408 -85.952 
      Max. My 21 -2646.494 -29.807 1171.795 
      Max. Vy 6 -2269.262 34.380 -26.657 
      Max. Vx 12 -2242.563 -15.032 15.184 
    Diagonal Max Tension 5 7866.125 0.000 0.000 
      Max. Compression 4 -7945.363 0.000 0.000 
      Max. Mx 26 -179.439 66.020 0.000 
      Max. Vy 26 -30.619 0.000 0.000 
    Horizontal Max Tension 5 4993.927 -9.203 -0.044 
      Max. Compression 5 -5003.916 -9.190 -0.044 
      Max. Mx 37 -261.234 -35.610 -2.261 
      Max. My 2 1729.397 -6.005 9.878 
      Max. Vy 37 30.403 -35.610 -2.261 
      Max. Vx 2 -2.315 0.000 0.000 
    Inner Bracing Max Tension 3 4.311 0.000 0.000 
      Max. Compression 6 -6.532 0.000 0.000 
      Max. Mx 26 -4.045 -30.785 0.000 
      Max. Vy 26 -24.296 0.000 0.000 

T2 140 - 133.333 Leg Max Tension 7 30681.038 -932.089 100.136 
      Max. Compression 2 -37048.634 -106.129 18.659 
      Max. Mx 14 27997.276 -947.101 -85.943 
      Max. My 24 -2332.810 -47.082 1021.225 
      Max. Vy 14 -225.079 -947.101 -85.943 
      Max. Vx 12 -302.348 -35.578 -1020.605 
    Diagonal Max Tension 5 8700.802 0.000 0.000 
      Max. Compression 4 -8810.516 0.000 0.000 
      Max. Mx 26 -207.068 80.812 0.000 
      Max. Vy 26 -36.391 0.000 0.000 
    Horizontal Max Tension 5 5762.382 -13.643 -0.071 
      Max. Compression 5 -5765.608 -13.662 -0.071 
      Max. Mx 37 -216.400 -48.448 -3.958 
      Max. My 10 669.831 -7.624 14.521 
      Max. Vy 37 39.218 -48.448 -3.958 
      Max. Vx 10 -2.660 -7.624 14.521 
    Inner Bracing Max Tension 11 4.615 0.000 0.000 
      Max. Compression 22 -7.732 0.000 0.000 
      Max. Mx 26 -4.702 -35.466 0.000 
      Max. Vy 26 -25.950 0.000 0.000 

T3 133.333 - 
126.667 

Leg Max Tension 7 40687.354 102.396 -20.575 

      Max. Compression 2 -49096.580 1301.442 38.319 
      Max. Mx 6 38457.953 -1382.206 13.623 
      Max. My 24 -4024.207 -49.761 1348.908 
      Max. Vy 6 -1909.258 101.825 -20.146 
      Max. Vx 17 1904.610 -1.252 -101.554 
    Diagonal Max Tension 5 10760.813 0.000 0.000 
      Max. Compression 4 -10880.154 0.000 0.000 
      Max. Mx 26 -207.786 88.571 0.000 
      Max. Vy 26 -38.716 0.000 0.000 
    Top Girt Max Tension 7 7466.956 -9.854 9.281 
      Max. Compression 18 -7461.239 0.000 0.000 
      Max. Mx 37 -339.716 -55.805 -4.909 
      Max. My 10 1311.804 -9.182 19.000 
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No. 

Elevation 

ft 

Component 

Type 

Condition Gov. 

Load 

Comb. 

Axial 

 

lb 

Major Axis 

Moment 

lb-ft 

Minor Axis 

Moment 

lb-ft 

      Max. Vy 37 41.948 -55.805 -4.909 
      Max. Vx 10 -3.241 0.000 0.000 
    Inner Bracing Max Tension 11 5.873 0.000 0.000 
      Max. Compression 22 -9.171 0.000 0.000 
      Max. Mx 26 -4.954 -40.612 0.000 
      Max. Vy 26 -27.695 0.000 0.000 

T4 126.667 - 120 Leg Max Tension 7 52561.747 -1371.345 13.490 
      Max. Compression 2 -63567.438 873.543 3.255 
      Max. Mx 6 51168.651 -1382.204 13.625 
      Max. My 24 -4141.818 -49.764 1348.903 
      Max. Vy 22 -1440.272 -1380.970 20.205 
      Max. Vx 16 1409.370 -41.216 1287.705 
    Diagonal Max Tension 5 12816.984 0.000 0.000 
      Max. Compression 4 -13003.055 0.000 0.000 
      Max. Mx 26 -227.469 132.612 0.000 
      Max. Vy 26 -56.262 0.000 0.000 
    Top Girt Max Tension 7 9093.714 -11.913 10.787 
      Max. Compression 4 -9095.448 -23.842 -0.036 
      Max. Mx 37 -335.264 -62.756 -5.747 
      Max. My 10 1220.786 -11.897 21.852 
      Max. Vy 37 44.505 -62.756 -5.747 
      Max. Vx 10 -3.489 0.000 0.000 
    Inner Bracing Max Tension 11 5.750 0.000 0.000 
      Max. Compression 22 -10.720 0.000 0.000 
      Max. Mx 26 -6.049 -46.063 0.000 
      Max. Vy 26 29.414 0.000 0.000 

T5 120 - 100 Leg Max Tension 7 89810.712 -520.538 49.957 
      Max. Compression 2 -103651.20

6 
208.910 -30.548 

      Max. Mx 6 65377.870 -930.934 33.739 
      Max. My 9 -5534.197 -21.153 1013.457 
      Max. Vy 6 -154.603 -930.934 33.739 
      Max. Vx 4 -202.538 -34.359 -1004.717 
    Diagonal Max Tension 5 16411.168 0.000 0.000 
      Max. Compression 4 -16705.122 0.000 0.000 
      Max. Mx 26 -266.443 287.106 0.000 
      Max. Vy 26 -90.262 0.000 0.000 
    Horizontal Max Tension 8 10029.320 0.000 0.000 
      Max. Compression 9 -9920.789 0.000 0.000 
      Max. Mx 37 -140.931 -84.389 -5.530 
      Max. My 6 -1317.572 -44.713 -20.668 
      Max. Vy 37 -51.221 -84.389 -5.530 
      Max. Vx 6 -3.102 -44.713 -20.668 
    Inner Bracing Max Tension 11 3.141 0.000 0.000 
      Max. Compression 6 -11.999 0.000 0.000 
      Max. Mx 26 -9.553 -80.411 0.000 
      Max. Vy 26 -44.298 0.000 0.000 

T6 100 - 90 Leg Max Tension 7 111850.922 -231.466 -0.056 
      Max. Compression 10 -126991.73

0 
637.513 31.076 

      Max. Mx 6 109290.623 -672.570 35.162 
      Max. My 9 -7137.866 -12.372 668.704 
      Max. Vy 6 154.368 -672.570 35.162 
      Max. Vx 5 184.817 -17.509 -664.529 
    Diagonal Max Tension 9 16080.980 0.000 0.000 
      Max. Compression 8 -16315.465 0.000 0.000 
      Max. Mx 26 -265.825 241.165 0.000 
      Max. Vy 26 -73.632 0.000 0.000 
    Horizontal Max Tension 8 10487.192 0.000 0.000 
      Max. Compression 9 -10365.550 0.000 0.000 
      Max. Mx 37 -128.375 -92.931 -5.379 
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lb 

Major Axis 

Moment 

lb-ft 
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      Max. My 6 -85.494 -52.357 -19.140 
      Max. Vy 37 54.175 -92.931 -5.379 
      Max. Vx 6 2.437 0.000 0.000 
    Inner Bracing Max Tension 19 2.563 0.000 0.000 
      Max. Compression 37 -10.054 0.000 0.000 
      Max. Mx 26 -8.528 -92.975 0.000 
      Max. Vy 26 -47.323 0.000 0.000 

T7 90 - 80 Leg Max Tension 7 133332.599 -667.884 34.943 
      Max. Compression 10 -149647.69

3 
591.727 32.786 

      Max. Mx 6 130904.321 -672.559 35.180 
      Max. My 9 -7757.834 -16.563 744.198 
      Max. Vy 6 -112.918 -672.559 35.180 
      Max. Vx 16 -154.074 -21.259 705.675 
    Diagonal Max Tension 9 16315.068 0.000 0.000 
      Max. Compression 8 -16566.548 0.000 0.000 
      Max. Mx 26 -284.116 264.152 0.000 
      Max. Vy 26 -78.298 0.000 0.000 
    Top Girt Max Tension 8 11042.376 0.000 0.000 
      Max. Compression 9 -10952.672 0.000 0.000 
      Max. Mx 37 -151.397 -104.960 -5.314 
      Max. My 6 -1308.642 -57.604 -18.792 
      Max. Vy 37 -57.576 -104.960 -5.314 
      Max. Vx 6 -2.222 0.000 0.000 
    Inner Bracing Max Tension 19 1.953 0.000 0.000 
      Max. Compression 37 -10.300 0.000 0.000 
      Max. Mx 26 -8.900 -106.605 0.000 
      Max. Vy 26 50.423 0.000 0.000 

T8 80 - 60 Leg Max Tension 7 175077.921 -1272.331 11.810 
      Max. Compression 18 -194974.45

4 
2143.149 -75.837 

      Max. Mx 6 171510.876 -2209.359 77.066 
      Max. My 9 -9509.936 -21.053 1579.044 
      Max. Vy 6 238.586 -2209.359 77.066 
      Max. Vx 8 -234.039 -28.640 1578.717 
    Diagonal Max Tension 9 16739.598 0.000 0.000 
      Max. Compression 8 -17076.669 0.000 0.000 
      Max. Mx 26 -369.329 313.693 0.000 
      Max. Vy 26 87.595 0.000 0.000 
    Horizontal Max Tension 8 12124.432 0.000 0.000 
      Max. Compression 9 -11997.035 0.000 0.000 
      Max. Mx 37 -98.472 -172.833 -7.425 
      Max. My 6 -1310.351 -94.707 -26.553 
      Max. Vy 37 85.042 -172.833 -7.425 
      Max. Vx 6 2.934 0.000 0.000 
    Inner Bracing Max Tension 19 2.880 0.000 0.000 
      Max. Compression 37 -12.529 0.000 0.000 
      Max. Mx 26 -10.828 -159.036 0.000 
      Max. Vy 26 65.903 0.000 0.000 

T9 60 - 40 Leg Max Tension 7 215485.672 -1338.634 16.199 
      Max. Compression 18 -240211.14

7 
1160.994 -24.214 

      Max. Mx 6 192076.160 -2209.329 77.117 
      Max. My 9 -9957.573 -21.106 1578.952 
      Max. Vy 6 -289.505 -2209.329 77.117 
      Max. Vx 12 -303.268 -27.464 -1471.985 
    Diagonal Max Tension 9 17508.014 0.000 0.000 
      Max. Compression 8 -18001.464 0.000 0.000 
      Max. Mx 26 -474.071 434.426 0.000 
      Max. Vy 26 -114.297 0.000 0.000 
    Horizontal Max Tension 8 13434.510 0.000 0.000 



 
 
 

ttnnxxTToowweerr  
Job 

NJJER02042B  
Page  

40 of 55 

Magaram Engineering 

13705 Stone Shadow  

Project 
 

Date 
15:25:58 06/27/22  

Clifton VA 
Phone: 914-450-8416 

FAX:  

Client 
Dish Wireless LLC 

Designed by 
 

Section 

No. 
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lb 

Major Axis 

Moment 

lb-ft 
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lb-ft 

      Max. Compression 9 -13197.250 0.000 0.000 
      Max. Mx 37 1.940 -210.495 -7.310 
      Max. My 6 -1347.053 -114.193 -26.152 
      Max. Vy 37 -93.225 -210.495 -7.310 
      Max. Vx 6 2.552 0.000 0.000 
    Inner Bracing Max Tension 19 0.590 0.000 0.000 
      Max. Compression 37 -14.820 0.000 0.000 
      Max. Mx 26 -13.346 -247.965 0.000 
      Max. Vy 26 91.427 0.000 0.000 

T10 40 - 30 Leg Max Tension 7 235354.561 -1289.419 25.597 
      Max. Compression 18 -262552.20

6 
3019.419 -23.910 

      Max. Mx 18 -262552.20
6 

3019.419 -23.910 

      Max. My 9 -12082.039 -50.715 1054.386 
      Max. Vy 6 284.926 -2819.737 24.871 
      Max. Vx 5 -171.969 -57.860 -1019.821 
    Diagonal Max Tension 9 17701.942 0.000 0.000 
      Max. Compression 8 -18229.905 0.000 0.000 
      Max. Mx 26 -503.050 462.812 0.000 
      Max. Vy 26 118.226 0.000 0.000 
    Horizontal Max Tension 8 13887.895 0.000 0.000 
      Max. Compression 9 -13642.445 0.000 0.000 
      Max. Mx 37 2.790 -227.668 -7.243 
      Max. My 6 -69.399 -134.822 -24.994 
      Max. Vy 37 -96.046 -227.668 -7.243 
      Max. Vx 6 -2.183 0.000 0.000 
    Inner Bracing Max Tension 1 0.000 0.000 0.000 
      Max. Compression 37 -15.025 0.000 0.000 
      Max. Mx 26 -13.644 -269.192 0.000 
      Max. Vy 26 94.069 0.000 0.000 

T11 30 - 20 Leg Max Tension 7 254791.106 -2846.829 24.785 
      Max. Compression 18 -284528.82

8 
-3134.966 -136.551 

      Max. Mx 10 -281163.59
7 

-3140.819 68.299 

      Max. My 9 -13679.325 -528.549 4389.979 
      Max. Vy 18 693.780 3019.400 -23.943 
      Max. Vx 9 -491.681 -528.549 4389.979 
    Diagonal Max Tension 9 18165.636 0.000 0.000 
      Max. Compression 8 -18777.458 0.000 0.000 
      Max. Mx 26 -556.676 492.441 0.000 
      Max. Vy 26 -122.170 0.000 0.000 
    Top Girt Max Tension 8 14633.137 0.000 0.000 
      Max. Compression 9 -14236.763 0.000 0.000 
      Max. Mx 37 198.906 -289.690 -6.546 
      Max. My 6 -544.681 -194.795 -22.588 
      Max. Vy 37 -116.061 -289.690 -6.546 
      Max. Vx 6 -1.875 0.000 0.000 
    Inner Bracing Max Tension 1 0.000 0.000 0.000 
      Max. Compression 37 -15.796 0.000 0.000 
      Max. Mx 26 -14.629 -291.210 0.000 
      Max. Vy 26 96.711 0.000 0.000 

T12 20 - 0 Leg Max Tension 7 272085.950 1923.343 140.361 
      Max. Compression 18 -305428.94

8 
0.000 -0.127 

      Max. Mx 18 -304703.30
8 

9711.029 195.543 

      Max. My 9 -14467.199 -528.805 4389.537 
      Max. Vy 18 -1349.942 9711.029 195.543 
      Max. Vx 9 843.754 -528.805 4389.537 
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Section 

No. 

Elevation 

ft 

Component 

Type 

Condition Gov. 

Load 

Comb. 

Axial 

 

lb 

Major Axis 

Moment 

lb-ft 

Minor Axis 

Moment 

lb-ft 

    Diagonal Max Tension 9 26487.807 -172.232 37.410 
      Max. Compression 8 -27302.913 0.000 0.000 
      Max. Mx 6 23240.437 -237.089 40.440 
      Max. My 18 -26135.090 -16.571 51.704 
      Max. Vy 38 -83.162 -203.542 1.663 
      Max. Vx 18 4.250 0.000 0.000 
    Horizontal Max Tension 8 14852.291 0.000 0.000 
      Max. Compression 9 -14789.235 0.000 0.000 
      Max. Mx 37 -116.855 -380.194 -14.323 
      Max. My 6 -1927.505 -356.222 -50.035 
      Max. Vy 37 146.468 -380.194 -14.323 
      Max. Vx 6 -3.958 -354.553 -50.035 
    Redund Horz 1 

Bracing 
Max Tension 8 1582.032 0.000 0.000 

      Max. Compression 9 -1376.217 0.000 0.000 
      Max. Mx 26 163.126 37.492 0.000 
      Max. Vy 26 23.724 0.000 0.000 
    Redund Diag 1 

Bracing 
Max Tension 8 1438.958 0.000 0.000 

      Max. Compression 9 -1334.658 0.000 0.000 
      Max. Mx 26 142.070 77.076 0.000 
      Max. Vy 26 -26.746 0.000 0.000 
    Redund Hip 1 

Bracing 
Max Tension 11 3.219 0.000 0.000 

      Max. Compression 6 -19.078 0.000 0.000 
      Max. Mx 26 -13.705 63.465 0.000 
      Max. Vy 26 -40.159 0.000 0.000 
    Inner Bracing Max Tension 1 0.000 0.000 0.000 
      Max. Compression 33 -13.835 0.000 0.000 
      Max. Mx 26 -12.826 186.394 0.000 
      Max. Vy 26 -58.974 0.000 0.000 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
lb 

Horizontal, X 
lb 

Horizontal, Z 
lb 

Leg C Max. Vert 18 346381.552 40193.489 -23893.325 
  Max. Hx 18 346381.552 40193.489 -23893.325 
  Max. Hz 7 -310116.941 -37636.114 22411.485 
  Min. Vert 7 -310116.941 -37636.114 22411.485 
  Min. Hx 7 -310116.941 -37636.114 22411.485 
  Min. Hz 18 346381.552 40193.489 -23893.325 

Leg B Max. Vert 10 340812.916 -39281.643 -22966.976 
  Max. Hx 23 -301352.651 36432.719 21332.175 
  Max. Hz 23 -301352.651 36432.719 21332.175 
  Min. Vert 23 -301352.651 36432.719 21332.175 
  Min. Hx 10 340812.916 -39281.643 -22966.976 
  Min. Hz 10 340812.916 -39281.643 -22966.976 

Leg A Max. Vert 2 334875.504 -267.050 44419.440 
  Max. Hx 21 15855.786 9070.297 1304.393 
  Max. Hz 2 334875.504 -267.050 44419.440 
  Min. Vert 15 -294968.475 253.743 -41126.792 
  Min. Hx 8 21665.124 -9094.654 1784.112 
  Min. Hz 15 -294968.475 253.743 -41126.792 
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 Tower Mast Reaction Summary    
 

Load 

Combination 
Vertical  

 

lb 

Shearx 

 

lb 

Shearz 

 

lb 

 Overturning 

Moment, Mx  
lb-ft 

 Overturning 

Moment, Mz 
lb-ft 

Torque 

 

lb-ft 
Dead Only 53528.722 0.000 0.000 -293.717 5379.394 0.000 
1.2 Dead+1.0 Wind 0 deg - No 
Ice 

64234.466 141.223 -75363.060 -7513414.332 -18541.224 -12348.201 

0.9 Dead+1.0 Wind 0 deg - No 
Ice 

48175.850 141.223 -75363.060 -7513326.217 -20155.042 -12348.201 

1.2 Dead+1.0 Wind 30 deg - No 
Ice 

64234.466 37248.019 -64800.193 -6420061.899 -3672856.820 25359.981 

0.9 Dead+1.0 Wind 30 deg - No 
Ice 

48175.849 37248.019 -64800.193 -6419973.784 -3674470.638 25359.981 

1.2 Dead+1.0 Wind 60 deg - No 
Ice 

64234.466 69156.956 -40129.538 -3936722.634 -6753130.085 -28063.479 

0.9 Dead+1.0 Wind 60 deg - No 
Ice 

48175.849 69156.956 -40129.538 -3936634.519 -6754743.903 -28063.479 

1.2 Dead+1.0 Wind 90 deg - No 
Ice 

64234.466 81100.016 -32.355 -6079.373 -7921282.414 -37837.106 

0.9 Dead+1.0 Wind 90 deg - No 
Ice 

48175.849 81100.016 -32.355 -5991.258 -7922896.232 -37837.106 

1.2 Dead+1.0 Wind 120 deg - 
No Ice 

64234.466 66978.658 38708.827 3834038.614 -6626490.093 -11908.658 

0.9 Dead+1.0 Wind 120 deg - 
No Ice 

48175.849 66978.658 38708.827 3834126.730 -6628103.911 -11908.658 

1.2 Dead+1.0 Wind 150 deg - 
No Ice 

64234.466 37124.382 64315.742 6445866.514 -3715784.974 33763.711 

0.9 Dead+1.0 Wind 150 deg - 
No Ice 

48175.849 37124.382 64315.742 6445954.629 -3717398.792 33763.711 

1.2 Dead+1.0 Wind 180 deg - 
No Ice 

64234.466 40.039 75036.542 7454915.632 -631.654 12408.616 

0.9 Dead+1.0 Wind 180 deg - 
No Ice 

48175.850 40.039 75036.542 7455003.747 -2245.472 12408.616 

1.2 Dead+1.0 Wind 210 deg - 
No Ice 

64234.466 -37069.703 64498.131 6365892.044 3654205.483 -25173.802 

0.9 Dead+1.0 Wind 210 deg - 
No Ice 

48175.850 -37069.703 64498.131 6365980.160 3652591.664 -25173.802 

1.2 Dead+1.0 Wind 240 deg - 
No Ice 

64234.466 -68969.222 40021.150 3916833.053 6732811.825 28063.479 

0.9 Dead+1.0 Wind 240 deg - 
No Ice 

48175.850 -68969.222 40021.150 3916921.168 6731198.007 28063.479 

1.2 Dead+1.0 Wind 270 deg - 
No Ice 

64234.466 -80749.265 28.960 4773.526 7872110.027 37650.927 

0.9 Dead+1.0 Wind 270 deg - 
No Ice 

48175.850 -80749.265 28.960 4861.641 7870496.209 37650.927 

1.2 Dead+1.0 Wind 300 deg - 
No Ice 

64234.466 -66605.254 -38702.545 -3833631.706 6573308.045 11848.243 

0.9 Dead+1.0 Wind 300 deg - 
No Ice 

48175.850 -66605.254 -38702.545 -3833543.591 6571694.227 11848.243 

1.2 Dead+1.0 Wind 330 deg - 
No Ice 

64234.466 -36834.249 -64483.251 -6476220.455 3677341.910 -33763.711 

0.9 Dead+1.0 Wind 330 deg - 
No Ice 

48175.850 -36834.249 -64483.251 -6476132.340 3675728.092 -33763.711 

1.2 Dead+1.0 Ice+1.0 Temp 139972.247 0.000 0.000 -32087.303 9410.726 -0.001 
1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp 

139972.247 22.255 -20474.933 -2041555.918 5471.652 522.091 

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

139972.247 10171.829 -17661.367 -1757671.986 -982747.005 -2466.617 

1.2 Dead+1.0 Wind 60 deg+1.0 139972.247 18395.105 -10651.272 -1064687.994 -1770184.100 -17841.322 
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Load 

Combination 
Vertical  

 

lb 

Shearx 

 

lb 

Shearz 

 

lb 

 Overturning 

Moment, Mx  
lb-ft 

 Overturning 

Moment, Mz 
lb-ft 

Torque 

 

lb-ft 
Ice+1.0 Temp 
1.2 Dead+1.0 Wind 90 deg+1.0 
Ice+1.0 Temp 

139972.247 22270.103 -5.099 -32989.778 -2141988.345 -18479.431 

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

139972.247 19365.498 11185.831 1053559.039 -1869940.007 -1119.066 

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

139972.247 10720.533 18569.153 1782171.952 -1038296.242 6580.877 

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

139972.247 6.310 20423.479 1968273.880 8293.933 -512.572 

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

139972.247 -10143.729 17613.766 1685072.108 996594.777 2495.954 

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

139972.248 -18365.521 10634.192 997490.174 1783769.190 17841.321 

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

139972.248 -22214.830 4.564 -31279.524 2151026.457 18450.090 

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

139972.248 -19306.655 -11184.841 -1117558.436 1878346.257 1109.544 

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

139972.247 -10674.813 -18595.550 -1851018.798 1049025.135 -6580.879 

Dead+Wind 0 deg - Service 53528.722 30.083 -16637.132 -1641857.634 54.696 -2630.386 
Dead+Wind 30 deg - Service 53528.722 8226.221 -14308.885 -1403441.322 -798953.580 5402.126 
Dead+Wind 60 deg - Service 53528.722 15236.953 -8840.035 -859384.625 -1470167.814 -5978.019 
Dead+Wind 90 deg - Service 53528.722 17859.206 -6.892 -1513.651 -1724517.833 -8059.975 
Dead+Wind 120 deg - Service 53528.722 14772.937 8537.398 837073.832 -1443191.249 -2536.756 
Dead+Wind 150 deg - Service 53528.722 8199.884 14205.688 1408500.889 -808098.039 7192.270 
Dead+Wind 180 deg - Service 53528.722 8.529 16567.578 1628959.099 3869.752 2643.256 
Dead+Wind 210 deg - Service 53528.722 -8188.236 14244.540 1391464.907 802989.126 -5362.467 
Dead+Wind 240 deg - Service 53528.722 -15196.962 8816.947 854710.518 1473848.276 5978.019 
Dead+Wind 270 deg - Service 53528.722 -17784.489 6.169 798.209 1722051.854 8020.316 
Dead+Wind 300 deg - Service 53528.722 -14693.395 -8536.060 -837424.428 1439871.141 2523.886 
Dead+Wind 330 deg - Service 53528.722 -8138.080 -14241.370 -1415404.091 807917.596 -7192.270 
  
 

 Solution Summary   
 
 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  

% Error PX 
lb 

PY 
lb 

PZ 
lb 

PX 
lb 

PY 
lb 

PZ 
lb 

1 0.000 -53528.722 0.000 -0.000 53528.722 -0.000 0.000% 
2 141.223 -64234.466 -75363.061 -141.223 64234.466 75363.060 0.000% 
3 141.223 -48175.850 -75363.061 -141.223 48175.850 75363.060 0.000% 
4 37248.020 -64234.466 -64800.194 -37248.019 64234.466 64800.193 0.000% 
5 37248.020 -48175.850 -64800.194 -37248.019 48175.849 64800.193 0.000% 
6 69156.957 -64234.466 -40129.538 -69156.956 64234.466 40129.538 0.000% 
7 69156.957 -48175.850 -40129.538 -69156.956 48175.849 40129.538 0.000% 
8 81100.017 -64234.466 -32.355 -81100.016 64234.466 32.355 0.000% 
9 81100.017 -48175.850 -32.355 -81100.016 48175.849 32.355 0.000% 

10 66978.659 -64234.466 38708.827 -66978.658 64234.466 -38708.827 0.000% 
11 66978.659 -48175.850 38708.827 -66978.658 48175.849 -38708.827 0.000% 
12 37124.383 -64234.466 64315.743 -37124.382 64234.466 -64315.742 0.000% 
13 37124.383 -48175.850 64315.743 -37124.382 48175.849 -64315.742 0.000% 
14 40.039 -64234.466 75036.543 -40.039 64234.466 -75036.542 0.000% 
15 40.039 -48175.850 75036.543 -40.039 48175.850 -75036.542 0.000% 
16 -37069.704 -64234.466 64498.132 37069.703 64234.466 -64498.131 0.000% 
17 -37069.704 -48175.850 64498.132 37069.703 48175.850 -64498.131 0.000% 
18 -68969.223 -64234.466 40021.150 68969.222 64234.466 -40021.150 0.000% 
19 -68969.223 -48175.850 40021.150 68969.222 48175.850 -40021.150 0.000% 
20 -80749.266 -64234.466 28.960 80749.265 64234.466 -28.960 0.000% 
21 -80749.266 -48175.850 28.960 80749.265 48175.850 -28.960 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  

% Error PX 

lb 

PY 

lb 

PZ 

lb 

PX 

lb 

PY 

lb 

PZ 

lb 

22 -66605.255 -64234.466 -38702.546 66605.254 64234.466 38702.545 0.000% 
23 -66605.255 -48175.850 -38702.546 66605.254 48175.850 38702.545 0.000% 
24 -36834.250 -64234.466 -64483.252 36834.249 64234.466 64483.251 0.000% 
25 -36834.250 -48175.850 -64483.252 36834.249 48175.850 64483.251 0.000% 
26 0.000 -139972.248 0.000 -0.000 139972.247 -0.000 0.000% 
27 22.255 -139972.248 -20474.934 -22.255 139972.247 20474.933 0.000% 
28 10171.830 -139972.248 -17661.367 -10171.829 139972.247 17661.367 0.000% 
29 18395.106 -139972.248 -10651.272 -18395.105 139972.247 10651.272 0.000% 
30 22270.103 -139972.248 -5.099 -22270.103 139972.247 5.099 0.000% 
31 19365.499 -139972.248 11185.831 -19365.498 139972.247 -11185.831 0.000% 
32 10720.533 -139972.248 18569.154 -10720.533 139972.247 -18569.153 0.000% 
33 6.310 -139972.248 20423.479 -6.310 139972.247 -20423.479 0.000% 
34 -10143.730 -139972.248 17613.767 10143.729 139972.247 -17613.766 0.000% 
35 -18365.522 -139972.248 10634.192 18365.521 139972.248 -10634.192 0.000% 
36 -22214.830 -139972.248 4.564 22214.830 139972.248 -4.564 0.000% 
37 -19306.656 -139972.248 -11184.841 19306.655 139972.248 11184.841 0.000% 
38 -10674.813 -139972.248 -18595.551 10674.813 139972.247 18595.550 0.000% 
39 30.083 -53528.722 -16637.132 -30.083 53528.722 16637.132 0.000% 
40 8226.221 -53528.722 -14308.885 -8226.221 53528.722 14308.885 0.000% 
41 15236.953 -53528.722 -8840.035 -15236.953 53528.722 8840.035 0.000% 
42 17859.206 -53528.722 -6.892 -17859.206 53528.722 6.892 0.000% 
43 14772.937 -53528.722 8537.399 -14772.937 53528.722 -8537.398 0.000% 
44 8199.884 -53528.722 14205.688 -8199.884 53528.722 -14205.688 0.000% 
45 8.529 -53528.722 16567.578 -8.529 53528.722 -16567.578 0.000% 
46 -8188.236 -53528.722 14244.541 8188.236 53528.722 -14244.540 0.000% 
47 -15196.962 -53528.722 8816.947 15196.962 53528.722 -8816.947 0.000% 
48 -17784.490 -53528.722 6.169 17784.489 53528.722 -6.169 0.000% 
49 -14693.395 -53528.722 -8536.061 14693.395 53528.722 8536.060 0.000% 
50 -8138.080 -53528.722 -14241.371 8138.080 53528.722 14241.370 0.000% 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 

° 

Twist 
 

° 

L1 180 - 160 1.852 42 0.077 0.028 
T1 160 - 140 1.531 42 0.075 0.023 
T2 140 - 133.333 1.203 42 0.069 0.014 
T3 133.333 - 126.667 1.100 42 0.067 0.012 
T4 126.667 - 120 0.998 42 0.065 0.011 
T5 120 - 100 0.901 42 0.061 0.010 
T6 100 - 90 0.652 42 0.049 0.008 
T7 90 - 80 0.539 42 0.044 0.007 
T8 80 - 60 0.440 42 0.037 0.006 
T9 60 - 40 0.268 42 0.029 0.004 

T10 40 - 30 0.137 42 0.020 0.003 
T11 30 - 20 0.084 42 0.015 0.002 
T12 20 - 0 0.043 42 0.010 0.001 

      
  
 

 Critical Deflections and Radius of Curvature - Service Wind 
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Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

187.000 ANT940T10-WR 42 1.852 0.077 0.028 559048 
181.000 ANT940T10-WR 42 1.852 0.077 0.028 559048 
177.000 PA6-65AC 42 1.804 0.077 0.027 559048 
170.000 (3) BPS7496-180-14 42 1.693 0.077 0.026 279524 
169.000 3' Yagi 42 1.677 0.076 0.026 254112 
160.000 (2) JAHH-65B-R3B [P2.0][96''] 42 1.531 0.075 0.023 164833 
144.000 FFVV-65B-R2 [P2.0][96''] 42 1.267 0.070 0.016 103683 
133.000 800-10798 42 1.095 0.067 0.012 579118 
125.000 AIR32 DB [P2.0][96''] 42 0.973 0.064 0.011 70951 
113.000 ANT150D 42 0.808 0.057 0.009 83221 
60.000 GPS 42 0.268 0.029 0.004 111262 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 
ft 

Horz. 

Deflection 
in 

Gov. 

Load 
Comb. 

Tilt 

 
° 

Twist 

 
° 

L1 180 - 160 8.597 9 0.353 0.131 
T1 160 - 140 7.094 9 0.349 0.108 
T2 140 - 133.333 5.561 9 0.321 0.067 
T3 133.333 - 126.667 5.082 9 0.312 0.057 
T4 126.667 - 120 4.604 9 0.301 0.051 
T5 120 - 100 4.154 9 0.286 0.047 
T6 100 - 90 2.997 9 0.229 0.038 
T7 90 - 80 2.478 9 0.202 0.034 
T8 80 - 60 2.018 9 0.171 0.029 
T9 60 - 40 1.228 9 0.134 0.020 

T10 40 - 30 0.623 9 0.093 0.013 
T11 30 - 20 0.381 8 0.070 0.010 
T12 20 - 0 0.196 8 0.047 0.007 

      
  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

187.000 ANT940T10-WR 9 8.597 0.353 0.131 140289 
181.000 ANT940T10-WR 9 8.597 0.353 0.131 140289 
177.000 PA6-65AC 9 8.374 0.354 0.128 140289 
170.000 (3) BPS7496-180-14 9 7.852 0.354 0.122 70144 
169.000 3' Yagi 9 7.777 0.354 0.121 63768 
160.000 (2) JAHH-65B-R3B [P2.0][96''] 9 7.094 0.349 0.108 42011 
144.000 FFVV-65B-R2 [P2.0][96''] 9 5.858 0.327 0.075 22414 
133.000 800-10798 9 5.058 0.311 0.057 144741 
125.000 AIR32 DB [P2.0][96''] 9 4.488 0.297 0.050 15368 
113.000 ANT150D 9 3.722 0.267 0.044 17963 
60.000 GPS 9 1.228 0.134 0.020 23983 
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 Compression Checks   
 
 

 Leg Design Data (Compression)    
 
Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in2 

Mast 

Stability 
Index 

Pu 

 

lb 

Pn 

 
lb 

Ratio 
Pu 

Pn 

L1 180 - 160 ROHN 3 STD 20.000 6.667 68.8 
K=1.00 

2.228 1.00 -3823.860 70976.602 0.054 1  

 
T1 160 - 140 ROHN 4 STD 20.048 6.683 52.9 

K=1.00 
2.971 1.00 -27236.801 108922.000 0.250 1  

 
T2 140 - 133.333 ROHN 5 EH 6.683 6.683 43.6 

K=1.00 
6.112 1.00 -37048.602 239340.000 0.155 1  

 
T3 133.333 - 

126.667 
ROHN 5 EH 6.683 6.683 43.6 

K=1.00 
6.112 1.00 -49096.602 239340.000 0.205 1  

 
T4 126.667 - 120 ROHN 5 EH 6.683 6.683 43.6 

K=1.00 
6.112 1.00 -63567.398 239340.000 0.266 1  

 
T5 120 - 100 ROHN 6 EHS 20.048 10.024 54.1 

K=1.00 
6.713 1.00 -103651.000 243988.000 0.425 1  

 
T6 100 - 90 ROHN 6 EH 10.024 10.024 54.8 

K=1.00 
8.405 1.00 -126992.000 303653.000 0.418 1  

 
T7 90 - 80 ROHN 6 EH 10.024 10.024 54.8 

K=1.00 
8.405 1.00 -149648.000 303653.000 0.493 1  

 
T8 80 - 60 Rohn 8 EHS + 

P9.625x0.375 1/3rd 
Pipe 

20.048 10.024 42.7 
K=1.00 

15.300 1.00 -194974.000 602560.000 0.324 1  

 

T9 60 - 40 Rohn 8 EHS + 
P9.625x0.375 1/3rd 

Pipe 

20.048 10.024 42.7 
K=1.00 

15.300 1.00 -240211.000 517064.000 0.465 1  

 

T10 40 - 30 Rohn 8 EHS + 
P9.625x0.375 1/3rd 

Pipe 

10.024 10.024 42.7 
K=1.00 

15.300 1.00 -262552.000 517064.000 0.508 1  

 

T11 30 - 20 Rohn 8 EHS + 
P9.625x0.375 1/3rd 

Pipe 

10.024 10.024 42.7 
K=1.00 

15.300 1.00 -284529.000 517064.000 0.550 1  

 

T12 20 - 0 Rohn 8 EHS + 
P9.625x0.375 1/3rd 

Pipe 

20.048 10.024 42.7 
K=1.00 

15.300 1.00 -305429.000 517064.000 0.591 1  

 

                      
 
1 P u  / Pn controls 
 
 

 Diagonal Design Data (Compression)    
 
Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

lb 

Pn 

 

lb 

Ratio 
Pu 

Pn 

L1 180 - 160 ROHN 2 STD 7.917 7.647 116.6 
K=1.00 

1.075 -3781.770 17022.400 0.222 1  

 
T1 160 - 140 ROHN 2 STD 8.625 8.329 127.0 

K=1.00 
1.075 -7945.360 15055.200 0.528 1  

 
T2 140 - 133.333 Rohn 2 EH 8.883 8.532 132.8 

K=1.00 
1.391 -8810.520 17822.400 0.494 1  
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Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

lb 

Pn 

 

lb 

Ratio 
Pu 

Pn 

T3 133.333 - 
126.667 

Rohn 2 EH 9.151 8.813 137.2 
K=1.00 

1.391 -10880.200 16705.900 0.651 1  

 
T4 126.667 - 120 ROHN 2 XXS 9.428 9.100 153.6 

K=1.00 
2.511 -13003.100 24035.900 0.541 1  

 
T5 120 - 100 ROHN 2.5 XXS 12.723 12.277 172.4 

K=1.00 
3.812 -16389.801 28962.301 0.566 1  

 
T6 100 - 90 ROHN 3 STD 13.101 12.674 130.7 

K=1.00 
2.228 -16315.500 29469.100 0.554 1  

 
T7 90 - 80 ROHN 3 STD 13.495 13.084 134.9 

K=1.00 
2.228 -16566.500 27651.500 0.599 1  

 
T8 80 - 60 ROHN 3 STD 14.325 13.823 142.6 

K=1.00 
2.228 -17076.699 24773.500 0.689 1  

 
T9 60 - 40 ROHN 3 EH 15.203 14.726 155.5 

K=1.00 
3.016 -18001.500 28172.100 0.639 1  

 
T10 40 - 30 ROHN 3 EH 15.659 15.192 160.4 

K=1.00 
3.016 -18229.900 26473.000 0.689 1  

 
T11 30 - 20 ROHN 3 EH 16.123 15.665 165.4 

K=1.00 
3.016 -18777.500 24897.301 0.754 1  

 
T12 20 - 0 ROHN 3 EH 24.331 23.700 125.1 

K=0.50 
3.016 -27302.900 43509.801 0.628 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Horizontal Design Data (Compression)    
 
Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in2 

Pu 

 

lb 

Pn 

 
lb 

Ratio 
Pu 

Pn 

L1 180 - 160 ROHN 1.5 STD 8.542 4.125 79.5 
K=1.00 

0.799 -2016.420 22660.500 0.089 1  

 
T1 160 - 140 ROHN 1.5 STD 10.137 4.881 94.1 

K=1.00 
0.799 -5003.920 18836.199 0.266 1  

 
T2 140 - 133.333 ROHN 2 STD 10.934 5.235 79.8 

K=1.00 
1.075 -5765.610 30350.100 0.190 1  

 
T5 120 - 100 ROHN 2 STD 14.522 6.985 106.5 

K=1.00 
1.075 -9920.790 21103.900 0.470 1  

 
T6 100 - 90 ROHN 2 STD 15.718 7.583 115.6 

K=1.00 
1.075 -10365.500 18164.801 0.571 1  

 
T8 80 - 60 ROHN 2.5 STD 19.305 9.293 117.7 

K=1.00 
1.704 -11997.000 27784.199 0.432 1  

 
T9 60 - 40 ROHN 2.5 STD 21.697 10.489 132.9 

K=1.00 
1.704 -13197.300 21809.801 0.605 1  

 
T10 40 - 30 ROHN 2.5 STD 22.893 11.087 140.4 

K=1.00 
1.704 -13642.400 19520.699 0.699 1  

 
T12 20 - 0 P3.5x.226 25.285 12.283 110.3 

K=1.00 
2.680 -14789.200 49562.602 0.298 1  

 
                    

 
1 P u  / Pn controls 
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 Top Girt Design Data (Compression)    
 
Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

lb 

Pn 

 

lb 

Ratio 
Pu 

Pn 

L1 180 - 160 ROHN 1.5 STD 8.542 4.125 79.5 
K=1.00 

0.799 -282.406 22660.500 0.012 1  

 
T3 133.333 - 

126.667 
ROHN 2 STD 11.731 5.634 85.9 

K=1.00 
1.075 -7461.240 28195.699 0.265 1  

 
T4 126.667 - 120 ROHN 2 STD 12.528 6.032 92.0 

K=1.00 
1.075 -9095.450 26053.100 0.349 1  

 
T7 90 - 80 ROHN 2 STD 16.914 8.181 124.7 

K=1.00 
1.075 -10952.700 15606.400 0.702 1  

 
T11 30 - 20 ROHN 2.5 EH 24.089 11.685 151.7 

K=1.00 
2.254 -14236.800 22108.600 0.644 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Redundant Horizontal (1) Design Data (Compression)    
 
Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in2 

Pu 

 

lb 

Pn 

 
lb 

Ratio 
Pu 

Pn 

T12 20 - 0 ROHN 1.5 STD 6.321 5.962 114.9 
K=1.00 

0.799 -5299.620 12925.500 0.410 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Redundant Diagonal (1) Design Data (Compression)    
 
Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

lb 

Pn 

 

lb 

Ratio 
Pu 

Pn 

T12 20 - 0 ROHN 2 STD 11.527 10.805 164.7 
K=1.00 

1.075 -4832.060 8946.720 0.540 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Redundant Hip (1) Design Data (Compression)    
 
Section 

No. 
Elevation 

 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 

 

lb 

Ratio 
Pu 

Pn 

T12 20 - 0 ROHN 2.5 STD 6.321 6.321 80.1 1.704 -19.078 39397.000 0.000 1  
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Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

lb 

Pn 

 

lb 

Ratio 
Pu 

Pn 

K=1.00  
                    

 
1 P u  / Pn controls 
 
 

   Inner Bracing Design Data (Compression)    
 
Section 

No. 
Elevation 

 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 

 

lb 

Ratio 
Pu 

Pn 

L1 180 - 160 L2x2x1/8 4.271 4.271 128.9 
K=1.00 

0.484 -1.775 8341.120 0.000 1  

 
T1 160 - 140 L2x2x1/8 5.068 5.068 153.0 

K=1.00 
0.484 -5.082 5923.250 0.001 1  

 
T2 140 - 133.333 L2x2x1/8 5.467 5.467 165.0 

K=1.00 
0.484 -7.732 5090.910 0.002 1  

 
T3 133.333 - 

126.667 
L2x2x1/8 5.866 5.866 177.1 

K=1.00 
0.484 -9.171 4422.430 0.002 1  

 
T4 126.667 - 120 L2x2x1/8 6.264 6.264 189.1 

K=1.00 
0.484 -10.720 3877.470 0.003 1  

 
T5 120 - 100 L2 1/2x2 1/2x3/16 7.261 7.261 176.0 

K=1.00 
0.902 -11.372 8332.550 0.001 1  

 
T6 100 - 90 L2 1/2x2 1/2x3/16 7.859 7.859 190.5 

K=1.00 
0.902 -10.054 7112.760 0.001 1  

 
T7 90 - 80 L2 1/2x2 1/2x3/16 8.457 8.457 205.0 

K=1.00 
0.902 -10.300 6142.460 0.002 1  

 
T8 80 - 60 L3x3x3/16 9.653 9.653 194.4 

K=1.00 
1.090 -12.529 8259.520 0.002 1  

 
T9 60 - 40 L3 1/2x3 1/2x1/4 10.849 10.849 187.6 

K=1.00 
1.690 -14.820 13746.400 0.001 1  

 
T10 40 - 30 L3 1/2x3 1/2x1/4 11.447 11.447 197.9 

K=1.00 
1.690 -15.025 12347.700 0.001 1  

 
T11 30 - 20 L3 1/2x3 1/2x1/4 12.045 12.045 208.3 

K=1.00 
1.690 -15.796 11152.100 0.001 1  

 
T12 20 - 0 ROHN 2 STD 12.643 12.643 192.7 

K=1.00 
1.075 -13.835 6534.560 0.002 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Tension Checks   
 
 

 Leg Design Data (Tension)    
 
Section 

No. 
Elevation 

 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 

 

lb 

Ratio 
Pu 

Pn 
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Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

lb 

Pn 

 

lb 

Ratio 
Pu 

Pn 

L1 180 - 160 ROHN 3 STD 20.000 6.667 68.8 2.228 2608.950 100281.000 0.026 1  

 
T1 160 - 140 ROHN 4 STD 20.048 6.683 52.9 2.971 21884.699 133689.000 0.164 1  

 
T2 140 - 133.333 ROHN 5 EH 6.683 6.683 43.6 6.112 30681.000 275039.000 0.112 1  

 
T3 133.333 - 

126.667 
ROHN 5 EH 6.683 6.683 43.6 6.112 40687.398 275039.000 0.148 1  

 
T4 126.667 - 120 ROHN 5 EH 6.683 6.683 43.6 6.112 52561.699 275039.000 0.191 1  

 
T5 120 - 100 ROHN 6 EHS 20.048 10.024 54.1 6.713 89810.703 302097.000 0.297 1  

 
T6 100 - 90 ROHN 6 EH 10.024 10.024 54.8 8.405 111851.000 378222.000 0.296 1  

 
T7 90 - 80 ROHN 6 EH 10.024 10.024 54.8 8.405 133333.000 378222.000 0.353 1  

 
T8 80 - 60 Rohn 8 EHS + P9.625x0.375 

1/3rd Pipe 
20.048 10.024 42.7 15.300 175078.000 688500.000 0.254 1  

 
T9 60 - 40 Rohn 8 EHS + P9.625x0.375 

1/3rd Pipe 
20.048 10.024 42.7 15.300 215486.000 578340.000 0.373 1  

 
T10 40 - 30 Rohn 8 EHS + P9.625x0.375 

1/3rd Pipe 
10.024 10.024 42.7 15.300 235355.000 578340.000 0.407 1  

 
T11 30 - 20 Rohn 8 EHS + P9.625x0.375 

1/3rd Pipe 
10.024 10.024 42.7 15.300 254791.000 578340.000 0.441 1  

 
T12 20 - 0 Rohn 8 EHS + P9.625x0.375 

1/3rd Pipe 
20.048 10.024 42.7 15.300 272086.000 578340.000 0.470 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Diagonal Design Data (Tension)    
 
Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in2 

Pu 

 

lb 

Pn 

 
lb 

Ratio 
Pu 

Pn 

L1 180 - 160 ROHN 2 STD 7.917 7.647 116.6 1.075 3714.750 34814.801 0.107 1  

 
T1 160 - 140 ROHN 2 STD 8.625 8.329 127.0 1.075 7866.130 48353.898 0.163 1  

 
T2 140 - 133.333 Rohn 2 EH 8.883 8.532 132.8 1.391 8700.800 62611.301 0.139 1  

 
T3 133.333 - 

126.667 
Rohn 2 EH 9.151 8.813 137.2 1.391 10760.800 62611.301 0.172 1  

 
T4 126.667 - 120 ROHN 2 XXS 9.428 9.100 153.6 2.511 12817.000 113014.000 0.113 1  

 
T5 120 - 100 ROHN 2.5 XXS 12.363 11.916 167.4 3.812 16411.199 171562.000 0.096 1  

 
T6 100 - 90 ROHN 3 STD 13.101 12.674 130.7 2.228 16081.000 100281.000 0.160 1  

 
T7 90 - 80 ROHN 3 STD 13.495 13.084 134.9 2.228 16315.100 100281.000 0.163 1  
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Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

lb 

Pn 

 

lb 

Ratio 
Pu 

Pn 

 
T8 80 - 60 ROHN 3 STD 14.325 13.823 142.6 2.228 16739.600 100281.000 0.167 1  

 
T9 60 - 40 ROHN 3 EH 15.203 14.726 155.5 3.016 17508.000 135717.000 0.129 1  

 
T10 40 - 30 ROHN 3 EH 15.659 15.192 160.4 3.016 17701.900 135717.000 0.130 1  

 
T11 30 - 20 ROHN 3 EH 16.123 15.665 165.4 3.016 18165.600 135717.000 0.134 1  

 
T12 20 - 0 ROHN 3 EH 24.331 23.700 250.3 3.016 26487.801 135717.000 0.195 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Horizontal Design Data (Tension)    
 
Section 

No. 
Elevation 

 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 

 

lb 

Ratio 
Pu 

Pn 

L1 180 - 160 ROHN 1.5 STD 8.542 4.125 79.5 0.799 2019.170 35975.602 0.056 1  

 
T1 160 - 140 ROHN 1.5 STD 10.137 4.881 94.1 0.799 4993.930 35975.602 0.139 1  

 
T2 140 - 133.333 ROHN 2 STD 10.934 5.235 79.8 1.075 5762.380 48353.898 0.119 1  

 
T5 120 - 100 ROHN 2 STD 14.522 6.985 106.5 1.075 10029.300 48353.898 0.207 1  

 
T6 100 - 90 ROHN 2 STD 15.718 7.583 115.6 1.075 10487.200 48353.898 0.217 1  

 
T8 80 - 60 ROHN 2.5 STD 19.305 9.293 117.7 1.704 12124.400 76682.297 0.158 1  

 
T9 60 - 40 ROHN 2.5 STD 21.697 10.489 132.9 1.704 13434.500 76682.297 0.175 1  

 
T10 40 - 30 ROHN 2.5 STD 22.893 11.087 140.4 1.704 13887.900 76682.297 0.181 1  

 
T12 20 - 0 P3.5x.226 25.285 12.283 110.3 2.680 14852.300 120579.000 0.123 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Tension)    
 
Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in2 

Pu 

 

lb 

Pn 

 
lb 

Ratio 
Pu 

Pn 

L1 180 - 160 ROHN 1.5 STD 8.542 4.125 79.5 0.799 262.881 35975.602 0.007 1  
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Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

lb 

Pn 

 

lb 

Ratio 
Pu 

Pn 

 
T3 133.333 - 

126.667 
ROHN 2 STD 11.731 5.634 85.9 1.075 7466.960 48353.898 0.154 1  

 
T4 126.667 - 120 ROHN 2 STD 12.528 6.032 92.0 1.075 9093.710 48353.898 0.188 1  

 
T7 90 - 80 ROHN 2 STD 16.914 8.181 124.7 1.075 11042.400 48353.898 0.228 1  

 
T11 30 - 20 ROHN 2.5 EH 24.089 11.685 151.7 2.254 14633.100 101409.000 0.144 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Redundant Horizontal (1) Design Data (Tension)    
 
Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in2 

Pu 

 

lb 

Pn 

 
lb 

Ratio 
Pu 

Pn 

T12 20 - 0 ROHN 1.5 STD 6.321 5.962 114.9 0.799 5299.620 25902.400 0.205 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Redundant Diagonal (1) Design Data (Tension)    
 
Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in2 

Pu 

 

lb 

Pn 

 
lb 

Ratio 
Pu 

Pn 

T12 20 - 0 ROHN 2 STD 11.527 10.805 164.7 1.075 4832.060 34814.801 0.139 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Redundant Hip (1) Design Data (Tension)    
 
Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in2 

Pu 

 

lb 

Pn 

 
lb 

Ratio 
Pu 

Pn 

T12 20 - 0 ROHN 2.5 STD 6.321 6.321 80.1 1.704 3.219 55211.199 0.000 1  

 
                    

 
1 P u  / Pn controls 
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 Inner Bracing Design Data (Tension)    

 
Section 

No. 
Elevation 

 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 

 

lb 

Ratio 
Pu 

Pn 

L1 180 - 160 L2x2x1/8 4.271 4.271 81.8 0.484 1.842 15693.800 0.000 1  

 
T1 160 - 140 L2x2x1/8 4.271 4.271 81.8 0.484 4.311 15693.800 0.000 1  

 
T2 140 - 133.333 L2x2x1/8 5.467 5.467 104.8 0.484 4.615 15693.800 0.000 1  

 
T3 133.333 - 

126.667 
L2x2x1/8 5.866 5.866 112.4 0.484 5.873 15693.800 0.000 1  

 
T4 126.667 - 120 L2x2x1/8 6.264 6.264 120.0 0.484 5.750 15693.800 0.000 1  

 
T5 120 - 100 L2 1/2x2 1/2x3/16 6.663 6.663 102.8 0.902 3.141 29224.801 0.000 1  

 
T6 100 - 90 L2 1/2x2 1/2x3/16 7.859 7.859 121.2 0.902 2.563 29224.801 0.000 1  

 
T7 90 - 80 L2 1/2x2 1/2x3/16 8.457 8.457 130.4 0.902 1.953 29224.801 0.000 1  

 
T8 80 - 60 L3x3x3/16 9.055 9.055 115.7 1.090 2.880 35316.000 0.000 1  

 
T9 60 - 40 L3 1/2x3 1/2x1/4 10.251 10.251 112.9 1.690 0.590 54756.000 0.000 1  

 
                    

 
1 P u  / Pn controls 
 
 

 Section Capacity Table 
 
Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

lb 

øPallow 

lb 

% 

Capacity 

Pass 

Fail 

L1 180 - 160 Latticed Pole Leg ROHN 3 STD 3 -3823.860 70976.602 5.4 Pass  
    Latticed Pole 

Diagonal 
ROHN 2 STD 14 -3781.770 17022.400 22.2 Pass  

    Latticed Pole 
Horizontal 

ROHN 1.5 STD 13 -2016.420 22660.500 8.9 Pass  

    Latticed Pole Top 
Girt 

ROHN 1.5 STD 4 -282.406 22660.500 1.2 Pass  

    Latticed Pole Inner 
Bracing 

L2x2x1/8 18 -1.775 8341.120 0.4 Pass  

T1 160 - 140 Leg ROHN 4 STD 42 -27236.801 108922.000 25.0 Pass  
    Diagonal ROHN 2 STD 50 -7945.360 15055.200 52.8 Pass  
    Horizontal ROHN 1.5 STD 49 -5003.920 18836.199 26.6 Pass  
    Inner Bracing L2x2x1/8 54 -5.081 5923.250 0.5 Pass  

T2 140 - 133.333 Leg ROHN 5 EH 81 -37048.602 239340.000 15.5 Pass  
    Diagonal Rohn 2 EH 89 -8810.520 17822.400 49.4 Pass  
    Horizontal ROHN 2 STD 88 -5765.610 30350.100 19.0 Pass  
    Inner Bracing L2x2x1/8 93 -7.694 5090.910 0.5 Pass  

T3 133.333 - 
126.667 

Leg ROHN 5 EH 96 -49096.602 239340.000 20.5 Pass  

    Diagonal Rohn 2 EH 104 -10880.200 16705.900 65.1 Pass  
    Top Girt ROHN 2 STD 99 -7461.240 28195.699 26.5 Pass  
    Inner Bracing L2x2x1/8 106 -9.171 4422.430 0.6 Pass  
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Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

lb 

øPallow 

lb 

% 

Capacity 

Pass 

Fail 

T4 126.667 - 120 Leg ROHN 5 EH 111 -63567.398 239340.000 26.6 Pass  
    Diagonal ROHN 2 XXS 119 -13003.100 24035.900 54.1 Pass  
    Top Girt ROHN 2 STD 114 -9095.450 26053.100 34.9 Pass  
    Inner Bracing L2x2x1/8 121 -10.720 3877.470 0.6 Pass  

T5 120 - 100 Leg ROHN 6 EHS 126 -103651.000 243988.000 42.5 Pass  
    Diagonal ROHN 2.5 XXS 129 -16389.801 28962.301 56.6 Pass  
    Horizontal ROHN 2 STD 127 -9920.790 21103.900 47.0 Pass  
    Inner Bracing L2 1/2x2 1/2x3/16 138 -11.372 8332.550 0.5 Pass  

T6 100 - 90 Leg ROHN 6 EH 152 -126992.000 303653.000 41.8 Pass  
    Diagonal ROHN 3 STD 156 -16315.500 29469.100 55.4 Pass  
    Horizontal ROHN 2 STD 154 -10365.500 18164.801 57.1 Pass  
    Inner Bracing L2 1/2x2 1/2x3/16 163 -10.054 7112.760 0.5 Pass  

T7 90 - 80 Leg ROHN 6 EH 167 -149648.000 303653.000 49.3 Pass  
    Diagonal ROHN 3 STD 173 -16566.500 27651.500 59.9 Pass  
    Top Girt ROHN 2 STD 169 -10952.700 15606.400 70.2 Pass  
    Inner Bracing L2 1/2x2 1/2x3/16 179 -10.218 6142.460 0.6 Pass  

T8 80 - 60 Leg Rohn 8 EHS + P9.625x0.375 
1/3rd Pipe 

181 -194974.000 602560.000 32.4 Pass  

    Diagonal ROHN 3 STD 186 -17076.699 24773.500 68.9 Pass  
    Horizontal ROHN 2.5 STD 184 -11997.000 27784.199 43.2 Pass  
    Inner Bracing L3x3x3/16 193 -12.529 8259.520 0.6 Pass  

T9 60 - 40 Leg Rohn 8 EHS + P9.625x0.375 
1/3rd Pipe 

208 -240211.000 517064.000 46.5 Pass  

    Diagonal ROHN 3 EH 213 -18001.500 28172.100 63.9 Pass  
    Horizontal ROHN 2.5 STD 211 -13197.300 21809.801 60.5 Pass  
    Inner Bracing L3 1/2x3 1/2x1/4 222 -14.763 13746.400 0.5 Pass  

T10 40 - 30 Leg Rohn 8 EHS + P9.625x0.375 
1/3rd Pipe 

235 -262552.000 517064.000 50.8 Pass  

    Diagonal ROHN 3 EH 240 -18229.900 26473.000 68.9 Pass  
    Horizontal ROHN 2.5 STD 238 -13642.400 19520.699 69.9 Pass  
    Inner Bracing L3 1/2x3 1/2x1/4 249 -14.970 12347.700 0.6 Pass  

T11 30 - 20 Leg Rohn 8 EHS + P9.625x0.375 
1/3rd Pipe 

250 -284529.000 517064.000 55.0 Pass  

    Diagonal ROHN 3 EH 257 -18777.500 24897.301 75.4 Pass  
    Top Girt ROHN 2.5 EH 253 -14236.800 22108.600 64.4 Pass  
    Inner Bracing L3 1/2x3 1/2x1/4 264 -15.750 11152.100 0.6 Pass  

T12 20 - 0 Leg Rohn 8 EHS + P9.625x0.375 
1/3rd Pipe 

265 -305429.000 517064.000 59.1 Pass  

    Diagonal ROHN 3 EH 272 -27302.900 43509.801 62.8 Pass  
    Horizontal P3.5x.226 268 -14789.200 49562.602 29.8 Pass  
    Redund Horz 1 

Bracing 
ROHN 1.5 STD 270 -5299.620 12925.500 41.0 Pass  

    Redund Diag 1 
Bracing 

ROHN 2 STD 271 -4832.060 8946.720 54.0 Pass  

    Redund Hip 1 
Bracing 

ROHN 2.5 STD 290 -18.846 39397.000 0.2 Pass  

    Inner Bracing ROHN 2 STD 292 -13.831 6534.560 0.4 Pass  
              Summary   
            Latticed 

Pole Leg 
(L1) 

5.4 Pass  

            Latticed 
Pole 

Diagonal 
(L1) 

22.2 Pass  

            Latticed 
Pole 

Horizontal 
(L1) 

8.9 Pass  

            Latticed 
Pole Top 

1.2 Pass  
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Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

lb 

øPallow 

lb 

% 

Capacity 

Pass 

Fail 

Girt (L1) 
            Latticed 

Pole Inner 
Bracing (L1) 

0.4 Pass  

            Leg (T12) 59.1 Pass  
            Diagonal 

(T11) 
75.4 Pass  

            Horizontal 
(T10) 

69.9 Pass  

            Top Girt 
(T7) 

70.2 Pass  

            Redund 
Horz 1 
Bracing 
(T12) 

41.0 Pass  

            Redund 
Diag 1 
Bracing 
(T12) 

54.0 Pass  

            Redund Hip 
1 Bracing 

(T12) 

0.2 Pass  

            Inner 
Bracing (T4) 

0.6 Pass  

      RATING = 75.4 Pass  
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  Belle Harbor, NY      Atlanta, GA       Brick, NJ      Lewes, DE       Tampa, FL       Detroit, MI 

 
 
 
 
 
 
 
 

EXHIBIT E 
 

Antenna Mount Analysis 
 
 
 
 
 
 
 
 



    
 

  Rockaway Beach, NY             Atlanta, GA              Brick, NJ            Lewes, DE             Tampa, FL      

January 19, 2023                                             PASS  
                                                           
 
RE:   Structural Analysis for Antenna Mounts  

 

Location:  880 Post Road East Westport, CT 06880                                          

 

Site ID:    NJJER02042B 

 

Dish Wireless LLC, 
 
Per your request, we have performed a structural analysis of the proposed antenna mounts.  This site 
consists of three (3) proposed antenna mounts that will be installed on the existing self-support tower.  
This review determines if the antenna mounts can support the proposed loads. 
                     
1.0 Assumptions:    

CATEGORY DATA CODE 

Structure Type Self-Support  

RAD Center 144’-0”  

Structure Class IV ASCE 7-16 

Exposure Class C ASCE 7-16 

Kzt Factor 1.0 ASCE 7-16 

Basic Wind Speed 130 2022 CSBC 

Ice Thickness 1” ASCE 7-16 

Ice Windspeed 50 MPH ASCE 7-16 

Seismic Design Category C ASCE 7-16 

SDS .244 ASCE 7-16 

 
2.0 Existing Documents: 
 

DOCUMENT COMPANY DATE 

Proposed Drawings M&K Development 11/6/2021 

Site Visit Photos M&K Development 9/14/2021 

 

 
 
 
 



    
 

  Rockaway Beach, NY             Atlanta, GA              Brick, NJ            Lewes, DE             Tampa, FL      

3.0 Proposed Equipment: 
 

MANUFACTURER EQUIPMENT WEIGHTS 

CommScope     (3) MTC3975083 352 lbs 

CommScope                          (3) FFVV-65B-R2 70.54 lbs 

Fujitsu    (3) TA08025-B604 63.9 lbs 

Fujitsu    (3) TA08025-B605 74.9 lbs 

RayCap    (3) OVP RDIDC-9181-PF-48 32 lbs 

CommScope    (3) HYBRID CABLE N.A. 
              Bold represents equipment to be added 

 
We are installing (3) proposed MTC3975083 mounts on the existing self-support tower.  After 
performing an analysis on the proposed mounts, it has been determined that they are ADEQUATE for 
the proposed loads and the mounts are at 21% of their capacity.   
 
This report does not address the structural stability of any other mounts, or portion of the structure, nor 
does it provide any warranty either express or implied, for any portion of the proposed mounts or 
structure.   
 
Please note that we have not had a professional engineer perform an independent visit to confirm 
existing structural conditions and the outcome of this analysis is based solely on the information 
provided in the previous photos and drawing details.  If the existing conditions are modified, in disrepair 
or not properly represented, contact our office immediately for an amended report since this analysis 
may be inaccurate. 
 
If you have any questions, feel free to contact us at any time. 
 
Sincerely, 
 
Magaram Engineering 
 
 
Brett Magaram 
Connecticut License # 33678  
Brett@MagaramEngineering.com 
Phone: 914-450-8416 

1/24/2023



ASCE 7 Hazards Report
Address:
880 Post Rd E
Westport, Connecticut
06880

Standard: ASCE/SEI 7-16

Risk Category: IV

Soil Class: D - Default (see 
Section 11.4.3)

Elevation: 63.43 ft (NAVD 88)

Latitude:
Longitude:

41.137629

-73.334872

Page 1 of 3https://asce7hazardtool.online/ Mon Jun 27 2022

https://asce7hazardtool.online/


SS : 0.228

S1 : 0.056

Fa : 1.6

Fv : 2.4

SMS : 0.365

SM1 : 0.133

SDS : 0.244

SD1 : 0.089

TL : 6

PGA : 0.133

PGA M : 0.204

FPGA : 1.534

Ie : 1.5

Cv : 0.757

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Design Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Default (see Section 11.4.3)

C

Data Accessed: Mon Jun 27 2022

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

Page 2 of 3https://asce7hazardtool.online/ Mon Jun 27 2022
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Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 1.00 in.

Concurrent Temperature: 15 F

Gust Speed 50 mph

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

Mon Jun 27 2022

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

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

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

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

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.
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(APPENDIX N)   MUNICIPALITY - SPECIFIC STRUCTURAL DESIGN PARAMETERS
Wind Design Parameters
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Debris 
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Westport 30 0.226 0.067 110 120 130 85 93 101 Type B Yes
Wethersfield 30 0.181 0.064 115 125 135 89 97 105 Yes
Willington 35 0.174 0.063 115 125 135 89 97 105 Yes
Wilton 30 0.231 0.068 110 120 130 85 93 101 Yes
Winchester 40 0.177 0.065 105 120 125 81 93 97 Yes
Windham 30 0.173 0.062 120 130 140 93 101 108 Yes
Windsor 35 0.179 0.064 115 125 135 89 97 105 Yes
Windsor 
Locks

35 0.177 0.064 110 125 130 85 97 101 Yes

Wolcott 35 0.187 0.064 110 125 130 85 97 101 Yes
Woodbridge 30 0.191 0.063 115 125 135 89 97 105 Yes
Woodbury 35 0.194 0.065 110 120 130 85 93 101 Yes
Woodstock 40 0.172 0.063 120 130 140 93 101 108 Yes

1. Wind-Borne Debris Regions:   
Type A: Full Municipality.
Type B: Areas south of Interstate 95.

Exception: Areas that are more than one mile from the coastal mean high-water 
line as certified by a registered design professional may be classified as being 
outside a wind-borne debris region.

Type C: Areas south of Metro North/Amtrak Railroad to the west of the Quinnipiac River and 
areas south of Interstate 95 to the east of the Quinnipiac River.
Exception: Areas that are more than one mile from the coastal mean high-water 
line as certified by a registered design professional may be classified as being 
outside a wind-borne debris region. 
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Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Yield [ksi] Ry Fu [ksi] Rt
1 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
2 A529 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
3 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 A500 Gr.42 29000 11154 0.3 0.65 0.49 42 1.4 58 1.3
5 A500 Gr.46 29000 11154 0.3 0.65 0.49 46 1.4 58 1.3
6 A53 Gr B 29000 11154 0.3 0.65 0.49 35 1.5 58 1.2

General Materials Properties

Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Plate Methodology
1 gen_Conc3NW 3155 1372 0.15 0.6 0.145 Isotropic
2 gen_Conc4NW 3644 1584 0.15 0.6 0.145 Isotropic
3 gen_Conc3LW 2085 906 0.15 0.6 0.11 Isotropic
4 gen_Conc4LW 2408 1047 0.15 0.6 0.11 Isotropic
5 gen_Alum 10100 4077 0.3 1.29 0.173 Isotropic
6 gen_Steel 29000 11154 0.3 0.65 0.49 Isotropic
7 gen_Plywood 1800 38 0 0.3 0.035 Isotropic
8 RIGID 1e+6 0.3 0 0 Isotropic

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design RuleArea [in²] Iyy [in⁴] Izz [in⁴] J [in⁴]
1 Face Horizontal PIPE_2.5 None None A500 Gr.46 Typical 1.61 1.45 1.45 2.89
2 Standoff Arms PIPE_1.5 VBrace None A500 Gr.46 Typical 0.749 0.293 0.293 0.586
3 Diagonal BAR0.625 HBrace None A529 Gr.50 Typical 0.307 0.007 0.007 0.015
4 Mount Pipe PIPE_2.5 HBrace Pipe A500 Gr.46 Typical 1.61 1.45 1.45 2.89
5 Tie Back PIPE_2.0 VBrace None A500 Gr.46 Typical 1.02 0.627 0.627 1.25
6 Standoff Vertical BAR0.625 HBrace None A529 Gr.50 Typical 0.307 0.007 0.007 0.015

General Section Sets

Label Shape Type Material Area [in²] Iyy [in⁴] Izz [in⁴] J [in⁴]
1 GEN1A RE4X4 Beam gen_Conc3NW 16 21.333 21.333 31.573
2 RIGID None RIGID 1e+06 1e+06 1e+06 1e+06

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule
1 M1 N2 N1 Standoff Arms VBrace None A500 Gr.46 Typical
2 M2 N7 N6 Standoff Arms VBrace None A500 Gr.46 Typical
3 M3 N3 N8 Standoff Vertical HBrace None A529 Gr.50 Typical
4 M4 N4 N9 Standoff Vertical HBrace None A529 Gr.50 Typical
5 M5 N4 N8 Diagonal HBrace None A529 Gr.50 Typical
6 M6 N3 N9 Diagonal HBrace None A529 Gr.50 Typical
7 M7 N10 N1 Standoff Arms VBrace None A500 Gr.46 Typical
8 M8 N14 N6 Standoff Arms VBrace None A500 Gr.46 Typical
9 M9 N11 N15 Standoff Vertical HBrace None A529 Gr.50 Typical

10 M10 N12 N16 Standoff Vertical HBrace None A529 Gr.50 Typical
11 M11 N12 N15 Diagonal HBrace None A529 Gr.50 Typical
12 M12 N11 N16 Diagonal HBrace None A529 Gr.50 Typical
13 M13 N16A N15A Face Horizontal None None A500 Gr.46 Typical
14 M14 N18 N17 Face Horizontal None None A500 Gr.46 Typical
15 MP1 N22 N21 Mount Pipe HBrace Pipe A500 Gr.46 Typical
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Member Primary Data (Continued)

Label I Node J Node Section/Shape Type Design List Material Design Rule
16 MP3 N20 N19 Mount Pipe HBrace Pipe A500 Gr.46 Typical
17 MP2 N34 N33 Mount Pipe HBrace Pipe A500 Gr.46 Typical
18 M27A N37 N38 Tie Back VBrace None A500 Gr.46 Typical
19 M29 N25 N67 RIGID None None RIGID Typical
20 M30 N27 N69 RIGID None None RIGID Typical
21 M33 N35 N73 RIGID None None RIGID Typical
22 M34 N36 N74 RIGID None None RIGID Typical
23 M35 N26 N68 RIGID None None RIGID Typical
24 M36 N28 N70 RIGID None None RIGID Typical

Member Advanced Data

Label I Release J Release T/C Only Physical Deflection Ratio Options Seismic DR
1 M1 BenPIN BenPIN Yes ** NA ** None
2 M2 BenPIN BenPIN Yes ** NA ** None
3 M3 Yes ** NA ** None
4 M4 Yes ** NA ** None
5 M5 Euler Buckling Yes ** NA ** None
6 M6 Euler Buckling Yes ** NA ** None
7 M7 BenPIN BenPIN Yes ** NA ** None
8 M8 BenPIN BenPIN Yes ** NA ** None
9 M9 Yes ** NA ** None

10 M10 Yes ** NA ** None
11 M11 Euler Buckling Yes ** NA ** None
12 M12 Euler Buckling Yes ** NA ** None
13 M13 Yes ** NA ** None
14 M14 Yes ** NA ** None
15 MP1 Yes ** NA ** None
16 MP3 Yes ** NA ** None
17 MP2 Yes ** NA ** None
18 M27A BenPIN Yes ** NA ** None
19 M29 Yes ** NA ** None
20 M30 Yes ** NA ** None
21 M33 Yes ** NA ** None
22 M34 Yes ** NA ** None
23 M35 Yes ** NA ** None
24 M36 Yes ** NA ** None

Hot Rolled Steel Design Parameters

Label Shape Length [in]Lb y-y [in]Lb z-z [in]Lcomp top [in]Lcomp bot [in]L-Torque [in] K y-y K z-z Function
1 M1 Standoff Arms 42.4 Lbyy Lateral
2 M2 Standoff Arms 42.4 Lbyy Lateral
3 M3 Standoff Vertical 28.3 Lbyy 0.65 0.65 Lateral
4 M4 Standoff Vertical 28.3 Lbyy 0.65 0.65 Lateral
5 M5 Diagonal 39.811 Lbyy 0.7 0.7 Lateral
6 M6 Diagonal 39.811 Lbyy 0.5 0.5 Lateral
7 M7 Standoff Arms 42.4 Lbyy Lateral
8 M8 Standoff Arms 42.4 Lbyy Lateral
9 M9 Standoff Vertical 28.3 Lbyy 0.65 0.65 Lateral

10 M10 Standoff Vertical 28.3 Lbyy 0.65 0.65 Lateral
11 M11 Diagonal 39.811 Lbyy 0.7 0.7 Lateral
12 M12 Diagonal 39.811 Lbyy 0.5 0.5 Lateral
13 M13 Face Horizontal 96 Segment Segment Segment Segment Segment Lateral
14 M14 Face Horizontal 96 Lbyy Lateral
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Hot Rolled Steel Design Parameters (Continued)

Label Shape Length [in]Lb y-y [in]Lb z-z [in]Lcomp top [in]Lcomp bot [in]L-Torque [in] K y-y K z-z Function
15 MP1 Mount Pipe 96 Lbyy Lateral
16 MP3 Mount Pipe 96 Lbyy Lateral
17 MP2 Mount Pipe 96 Lbyy Lateral
18 M27A Tie Back 96.255 Lateral

Member RISAConnection Properties

Label Shape Start Conn End Conn Start Release End Release
1 M1 PIPE_1.5 None None Pinned Pinned
2 M2 PIPE_1.5 None None Pinned Pinned
3 M3 BAR0.625 None None Fixed Fixed
4 M4 BAR0.625 None None Fixed Fixed
5 M5 BAR0.625 None None Fixed Fixed
6 M6 BAR0.625 None None Fixed Fixed
7 M7 PIPE_1.5 None None Pinned Pinned
8 M8 PIPE_1.5 None None Pinned Pinned
9 M9 BAR0.625 None None Fixed Fixed

10 M10 BAR0.625 None None Fixed Fixed
11 M11 BAR0.625 None None Fixed Fixed
12 M12 BAR0.625 None None Fixed Fixed
13 M13 PIPE_2.5 None None Fixed Fixed
14 M14 PIPE_2.5 None None Fixed Fixed
15 MP1 PIPE_2.5 None None Fixed Fixed
16 MP3 PIPE_2.5 None None Fixed Fixed
17 MP2 PIPE_2.5 None None Fixed Fixed
18 M27A PIPE_2.0 None None Pinned Fixed

Design Size and Code Check Parameters

Label Max Axial/Bending Chk Max Shear Chk
1 Typical 1 1

Concrete Rebar Parameters

LabelOptimize Rebar ?Min Flex BarMax Flex BarShear BarLegs per StirrupTop (Column) Cover [in]Bottom Cover [in]Side Cover [in]Top/Bottom BarsAdd'l Side BarsShear Bar Spacing [in]

1 Typical Optimize #6 #10 #4 2 1.5 1.5 1.5 2 1 12

Deflection Design

Label LC Ratio LC Ratio LC Ratio
1 Typical None N/A None N/A None N/A

Wall Panel U.C. Parameters

Label Max Bending Chk Max Shear Chk
1 Typical 1 1

Frame / HR Column Seismic Design Rule

Label Frame Ductility Overstrength Reqd
1 OCBF Minimal Yes
2 SCBF High Yes
3 OMF Minimal Yes
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Frame / HR Column Seismic Design Rule (Continued)

Label Frame Ductility Overstrength Reqd
4 IMF Moderate Yes
5 SMF-RBS High Yes
6 SMF-Kaiser High Yes

HR Beam Seismic Design Rule

Label Connection Overstrength Reqd Z Factor Hinge Location [in]
1 OCBF Other/None
2 SCBF Other/None Yes
3 OMF BUEEP 12
4 IMF BFP 12
5 SMF-RBS RBS 0.685 14.625
6 SMF-Kaiser KBB-B 12

HR Brace Seismic Design Rule

Label Overstrength Reqd KL/r
1 OCBF
2 SCBF Yes
3 OMF
4 IMF
5 SMF-RBS
6 SMF-Kaiser

Connection Design Rules

Label Conn Type Type Beam Conn Col/Girder Conn Eccentricity

1 Col/Bm Single Angle Shear Shear Column/Beam Clip Single Angle Shear Bolted Bolted 1.5
2 Col/Bm Double Angle Shear Shear Column/Beam Clip Double Angle Shear Bolted Bolted 0
3 Col/Bm Two Side Clip Angle Shear Shear Column/Beam Clip Double Angle (Both Side) Shear Bolted Bolted N/A
4 Col/Bm End Plate Shear Shear Column/Beam End-Plate Shear N/A Bolted N/A
5 Col/Bm Shear Tab Shear Shear Column/Beam Shear Tab Shear Bolted N/A 0
6 Girder/Bm Single Angle Shear Shear Girder/Beam Clip Single Angle Shear Bolted Bolted N/A
7 Girder/Bm Double Angle Shear Shear Girder/Beam Clip Double Angle Shear Bolted Bolted N/A
8 Grd/Bm Two Side Clip Angle Shear Shear Girder/Beam Clip Double Angle (Both Side) Shear Bolted Bolted N/A
9 Girder/Bm End Plate Shear Shear Girder/Beam End-Plate Shear N/A Bolted N/A

10 Girder/Bm Shear Tab Shear Shear Girder/Beam Shear Tab Shear Bolted N/A N/A
11 Beam Shear Splice Shear Beam Shear Tab Splice Bolted N/A N/A
12 Column Shear Splice Shear Column Shear Tab Splice N/A Bolted N/A
13 Col/Bm Ext. End Plate Moment Moment Column/Beam Extended End-Plate Moment N/A N/A N/A
14 Col/Bm PartExt. End Plate Moment Moment Column/Beam Partially Extended End-Plate Moment (Tension side) N/A N/A N/A
15 Col/Bm Flush End Plate Moment Moment Column/Beam Flush End-Plate Moment N/A N/A N/A
16 Col/Bm Flange Plate Moment Moment Column/Beam Flange Plate Moment Bolted N/A N/A
17 Col/Bm Direct Weld Moment Moment Column/Beam Direct Weld Moment Bolted N/A N/A
18 Col/Bm Seismic Moment Moment Column/Beam Seismic Moment N/A N/A N/A
19 Beam Moment Plate Splice Moment Beam Moment Plate Splice Bolted N/A N/A
20 Column Moment Plate Splice Moment Column Moment Plate Splice N/A N/A N/A
21 Beam Direct Weld Moment Splice Moment Beam Direct Weld Splice Bolted N/A N/A
22 Col Direct Weld Moment Splice Moment Column Direct Weld Splice N/A Bolted N/A
23 Bm Ext. End Plate Moment Splice Moment Beam Extended End Plate Splice Bolted N/A N/A
24 Col Ext. End Plate Moment Splice Moment Column Extended End Plate Splice N/A Bolted N/A
25 Diagonal Vertical Brace Brace Diagonal Vertical Brace N/A N/A N/A
26 Chevron Vertical Brace Brace Chevron Vertical Brace N/A N/A N/A
27 Seismic Diagonal Brace Brace Diagonal Brace Seismic N/A N/A N/A
28 Seismic Chevron Brace Brace Chevron Brace Seismic N/A N/A N/A
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Connection Design Rules (Continued)

Label Conn Type Type Beam Conn Col/Girder Conn Eccentricity

29 Knee Brace Brace Knee Brace N/A N/A N/A
30 Single Column Base Plate Baseplate Single Column Baseplate N/A N/A N/A
31 Base Plate with Vertical Brace Baseplate Brace to Column Base Plate N/A N/A N/A
32 HSS Truss Connection Truss HSS T-Connection N/A N/A N/A

Node Loads and Enforced Displacements (BLC 1 : Telco DL)

Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]
1 N42 L Y -62.3
2 N43 L Y -62.3
3 N44 L Y -75
4 N45 L Y -63.9
5 N47 L Y -21.8

Node Loads and Enforced Displacements (BLC 2 : Telco DLi)

Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]
1 N42 L Y -119.57
2 N43 L Y -119.57
3 N44 L Y -42.95
4 N45 L Y -41.7
5 N47 L Y -50.49

Node Loads and Enforced Displacements (BLC 3 : Telco Wx)

Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]
1 N42 L X 313.775
2 N43 L X 313.775
3 N44 L X 98.55
4 N45 L X 98.55
5 N47 L X 115.26

Node Loads and Enforced Displacements (BLC 4 : Telco Wz)

Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]
1 N42 L Z 313.775
2 N43 L Z 313.775
3 N44 L Z 98.55
4 N45 L Z 98.55
5 N47 L Z 115.26

Node Loads and Enforced Displacements (BLC 5 : Telco Wxi)

Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]
1 N42 L X 28.575
2 N43 L X 28.575
3 N44 L X 9.29
4 N45 L X 9.29
5 N47 L X 10.95
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Node Loads and Enforced Displacements (BLC 6 : Telco Wzi)

Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]
1 N42 L Z 28.575
2 N43 L Z 28.575
3 N44 L Z 9.29
4 N45 L Z 9.29
5 N47 L Z 10.95

Node Loads and Enforced Displacements (BLC 7 : Telco Wxm)

Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]
1 N44 L X 5.25
2 N45 L X 5.25
3 N47 L X 6.14
4 N42 L X 16.71
5 N43 L X 16.71

Node Loads and Enforced Displacements (BLC 8 : Telco Wzm)

Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]
1 N44 L Z 5.25
2 N45 L Z 5.25
3 N47 L Z 6.14
4 N42 L Z 16.71
5 N43 L Z 16.71

Node Loads and Enforced Displacements (BLC 19 : Lm)

Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]
1 N42 L Y -250
2 N43 L Y -250

Node Loads and Enforced Displacements (BLC 20 : Lv)

Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]
1 N17 L Y -250

Member Point Loads

No Data to Print...

Basic Load Cases

BLC Description Category Y Gravity Nodal Distributed
1 Telco DL DL 5
2 Telco DLi OL1 5
3 Telco Wx WLX 5
4 Telco Wz WLZ 5
5 Telco Wxi WLXP1 5
6 Telco Wzi WLZP1 5
7 Telco Wxm WLXP2 5
8 Telco Wzm WLZP2 5
9 - None

10 Mount DL DL -1.1
11 Mount DLi OL1 18
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Basic Load Cases (Continued)

BLC Description Category Y Gravity Nodal Distributed
12 Mount Wx WLX 18
13 Mount Wz WLZ 18
14 Mount Wxi WLXP1 18
15 Mount Wzi WLZP1 18
16 Mount Wxm WLXP2 18
17 Mount Wzm WLZP2 18
18 - None
19 Lm None 2
20 Lv None 1

Load Combinations

Description SolveP-Delta BLC Factor BLC Factor BLC Factor BLC Factor
1 1.4D Yes Y DL 1.4
2 Wind LCs (Case 1)
3 1.2D +1.0W (0) Yes Y DL 1.2 WLX 1 WLZ
4 1.2D + 1.0W (30) Yes Y DL 1.2 WLX 0.866 WLZ 0.5
5 1.2D + 1.0W (45) Yes Y DL 1.2 WLX 0.707 WLZ 0.707
6 1.2D + 1.0W (60) Yes Y DL 1.2 WLX 0.5 WLZ 0.866
7 1.2D + 1.0W (90) Yes Y DL 1.2 WLX WLZ 1
8 1.2D + 1.0W (120) Yes Y DL 1.2 WLX -0.5 WLZ 0.866
9 1.2D + 1.0W (135) Yes Y DL 1.2 WLX -0.707 WLZ 0.707

10 1.2D + 1.0W (150) Yes Y DL 1.2 WLX -0.866 WLZ 0.5
11 1.2D + 1.0W (180) Yes Y DL 1.2 WLX -1 WLZ
12 1.2D + 1.0W (210) Yes Y DL 1.2 WLX -0.866 WLZ -0.5
13 1.2D + 1.0W (225) Yes Y DL 1.2 WLX -0.707 WLZ -0.707
14 1.2D + 1.0W (240) Yes Y DL 1.2 WLX -0.5 WLZ -0.866
15 1.2D + 1.0W (270) Yes Y DL 1.2 WLX WLZ -1
16 1.2D + 1.0W (300) Yes Y DL 1.2 WLX 0.5 WLZ -0.866
17 1.2D + 1.0W (315) Yes Y DL 1.2 WLX 0.707 WLZ -0.707
18 1.2D + 1.0W (330) Yes Y DL 1.2 WLX 0.866 WLZ -0.5
19 Uplift LCs (Case 2)
20 1.2D +1.0W (0) Yes Y DL 0.9 WLX 1 WLZ
21 1.2D + 1.0W (30) Yes Y DL 0.9 WLX 0.866 WLZ 0.5
22 1.2D + 1.0W (45) Yes Y DL 0.9 WLX 0.707 WLZ 0.707
23 1.2D + 1.0W (60) Yes Y DL 0.9 WLX 0.5 WLZ 0.866
24 1.2D + 1.0W (90) Yes Y DL 0.9 WLX WLZ 1
25 1.2D + 1.0W (120) Yes Y DL 0.9 WLX -0.5 WLZ 0.866
26 1.2D + 1.0W (135) Yes Y DL 0.9 WLX -0.707 WLZ 0.707
27 1.2D + 1.0W (150) Yes Y DL 0.9 WLX -0.866 WLZ 0.5
28 1.2D + 1.0W (180) Yes Y DL 0.9 WLX -1 WLZ
29 1.2D + 1.0W (210) Yes Y DL 0.9 WLX -0.866 WLZ -0.5
30 1.2D + 1.0W (225) Yes Y DL 0.9 WLX -0.707 WLZ -0.707
31 1.2D + 1.0W (240) Yes Y DL 0.9 WLX -0.5 WLZ -0.866
32 1.2D + 1.0W (270) Yes Y DL 0.9 WLX WLZ -1
33 1.2D + 1.0W (300) Yes Y DL 0.9 WLX 0.5 WLZ -0.866
34 1.2D + 1.0W (315) Yes Y DL 0.9 WLX 0.707 WLZ -0.707
35 1.2D + 1.0W (330) Yes Y DL 0.9 WLX 0.866 WLZ -0.5
36 Ice LCs (Case 3)
37 1.2D + 1.0Di +1.0Wi (0) Yes Y DL 1.2 OL1 1 WLXP1 1 WLZP1
38 1.2D + 1.0W (30) Yes Y DL 1.2 OL1 1 WLXP1 0.866 WLZP1 0.5
39 1.2D + 1.0W (45) Yes Y DL 1.2 OL1 1 WLXP1 0.707 WLZP1 0.707
40 1.2D + 1.0W (60) Yes Y DL 1.2 OL1 1 WLXP1 0.5 WLZP1 0.866
41 1.2D + 1.0W (90) Yes Y DL 1.2 OL1 1 WLXP1 WLZP1 1
42 1.2D + 1.0W (120) Yes Y DL 1.2 OL1 1 WLXP1 -0.5 WLZP1 0.866
43 1.2D + 1.0W (135) Yes Y DL 1.2 OL1 1 WLXP1 -0.707 WLZP1 0.707
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Load Combinations (Continued)

Description SolveP-Delta BLC Factor BLC Factor BLC Factor BLC Factor
44 1.2D + 1.0W (150) Yes Y DL 1.2 OL1 1 WLXP1 -0.866 WLZP1 0.5
45 1.2D + 1.0W (180) Yes Y DL 1.2 OL1 1 WLXP1 -1 WLZP1
46 1.2D + 1.0W (210) Yes Y DL 1.2 OL1 1 WLXP1 -0.866 WLZP1 -0.5
47 1.2D + 1.0W (225) Yes Y DL 1.2 OL1 1 WLXP1 -0.707 WLZP1 -0.707
48 1.2D + 1.0W (240) Yes Y DL 1.2 OL1 1 WLXP1 -0.5 WLZP1 -0.866
49 1.2D + 1.0W (270) Yes Y DL 1.2 OL1 1 WLXP1 WLZP1 -1
50 1.2D + 1.0W (300) Yes Y DL 1.2 OL1 1 WLXP1 0.5 WLZP1 -0.866
51 1.2D + 1.0W (315) Yes Y DL 1.2 OL1 1 WLXP1 0.707 WLZP1 -0.707
52 1.2D + 1.0W (330) Yes Y DL 1.2 OL1 1 WLXP1 0.866 WLZP1 -0.5
53 Maintenance LCs (Case 3)
54 1.2D + 1.0Di +1.0Wi (0) Yes Y DL 1.2 19 1.5 WLXP2 1 WLZP2
55 1.2D + 1.0W (30) Yes Y DL 1.2 19 1.5 WLXP2 0.866 WLZP2 0.5
56 1.2D + 1.0W (45) Yes Y DL 1.2 19 1.5 WLXP2 0.707 WLZP2 0.707
57 1.2D + 1.0W (60) Yes Y DL 1.2 19 1.5 WLXP2 0.5 WLZP2 0.866
58 1.2D + 1.0W (90) Yes Y DL 1.2 19 1.5 WLXP2 WLZP2 1
59 1.2D + 1.0W (120) Yes Y DL 1.2 19 1.5 WLXP2 -0.5 WLZP2 0.866
60 1.2D + 1.0W (135) Yes Y DL 1.2 19 1.5 WLXP2 -0.707 WLZP2 0.707
61 1.2D + 1.0W (150) Yes Y DL 1.2 19 1.5 WLXP2 -0.866 WLZP2 0.5
62 1.2D + 1.0W (180) Yes Y DL 1.2 19 1.5 WLXP2 -1 WLZP2
63 1.2D + 1.0W (210) Yes Y DL 1.2 19 1.5 WLXP2 -0.866 WLZP2 -0.5
64 1.2D + 1.0W (225) Yes Y DL 1.2 19 1.5 WLXP2 -0.707 WLZP2 -0.707
65 1.2D + 1.0W (240) Yes Y DL 1.2 19 1.5 WLXP2 -0.5 WLZP2 -0.866
66 1.2D + 1.0W (270) Yes Y DL 1.2 19 1.5 WLXP2 WLZP2 -1
67 1.2D + 1.0W (300) Yes Y DL 1.2 19 1.5 WLXP2 0.5 WLZP2 -0.866
68 1.2D + 1.0W (315) Yes Y DL 1.2 19 1.5 WLXP2 0.707 WLZP2 -0.707
69 1.2D + 1.0W (330) Yes Y DL 1.2 19 1.5 WLXP2 0.866 WLZP2 -0.5
70 1.2D + 1.5Lv Yes Y DL 1.2 20 1.5

Load Combination Design

Description Service Hot Rolled Cold Formed Wood Concrete Masonry Aluminum Stainless Connection
1 1.4D Yes Yes Yes Yes Yes Yes Yes Yes
2 Wind LCs (Case 1) Yes Yes Yes Yes Yes Yes Yes Yes
3 1.2D +1.0W (0) Yes Yes Yes Yes Yes Yes Yes Yes
4 1.2D + 1.0W (30) Yes Yes Yes Yes Yes Yes Yes Yes
5 1.2D + 1.0W (45) Yes Yes Yes Yes Yes Yes Yes Yes
6 1.2D + 1.0W (60) Yes Yes Yes Yes Yes Yes Yes Yes
7 1.2D + 1.0W (90) Yes Yes Yes Yes Yes Yes Yes Yes
8 1.2D + 1.0W (120) Yes Yes Yes Yes Yes Yes Yes Yes
9 1.2D + 1.0W (135) Yes Yes Yes Yes Yes Yes Yes Yes

10 1.2D + 1.0W (150) Yes Yes Yes Yes Yes Yes Yes Yes
11 1.2D + 1.0W (180) Yes Yes Yes Yes Yes Yes Yes Yes
12 1.2D + 1.0W (210) Yes Yes Yes Yes Yes Yes Yes Yes
13 1.2D + 1.0W (225) Yes Yes Yes Yes Yes Yes Yes Yes
14 1.2D + 1.0W (240) Yes Yes Yes Yes Yes Yes Yes Yes
15 1.2D + 1.0W (270) Yes Yes Yes Yes Yes Yes Yes Yes
16 1.2D + 1.0W (300) Yes Yes Yes Yes Yes Yes Yes Yes
17 1.2D + 1.0W (315) Yes Yes Yes Yes Yes Yes Yes Yes
18 1.2D + 1.0W (330) Yes Yes Yes Yes Yes Yes Yes Yes
19 Uplift LCs (Case 2) Yes Yes Yes Yes Yes Yes Yes Yes
20 1.2D +1.0W (0) Yes Yes Yes Yes Yes Yes Yes Yes
21 1.2D + 1.0W (30) Yes Yes Yes Yes Yes Yes Yes Yes
22 1.2D + 1.0W (45) Yes Yes Yes Yes Yes Yes Yes Yes
23 1.2D + 1.0W (60) Yes Yes Yes Yes Yes Yes Yes Yes
24 1.2D + 1.0W (90) Yes Yes Yes Yes Yes Yes Yes Yes
25 1.2D + 1.0W (120) Yes Yes Yes Yes Yes Yes Yes Yes
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Load Combination Design (Continued)

Description Service Hot Rolled Cold Formed Wood Concrete Masonry Aluminum Stainless Connection
26 1.2D + 1.0W (135) Yes Yes Yes Yes Yes Yes Yes Yes
27 1.2D + 1.0W (150) Yes Yes Yes Yes Yes Yes Yes Yes
28 1.2D + 1.0W (180) Yes Yes Yes Yes Yes Yes Yes Yes
29 1.2D + 1.0W (210) Yes Yes Yes Yes Yes Yes Yes Yes
30 1.2D + 1.0W (225) Yes Yes Yes Yes Yes Yes Yes Yes
31 1.2D + 1.0W (240) Yes Yes Yes Yes Yes Yes Yes Yes
32 1.2D + 1.0W (270) Yes Yes Yes Yes Yes Yes Yes Yes
33 1.2D + 1.0W (300) Yes Yes Yes Yes Yes Yes Yes Yes
34 1.2D + 1.0W (315) Yes Yes Yes Yes Yes Yes Yes Yes
35 1.2D + 1.0W (330) Yes Yes Yes Yes Yes Yes Yes Yes
36 Ice LCs (Case 3) Yes Yes Yes Yes Yes Yes Yes Yes
37 1.2D + 1.0Di +1.0Wi (0) Yes Yes Yes Yes Yes Yes Yes Yes
38 1.2D + 1.0W (30) Yes Yes Yes Yes Yes Yes Yes Yes
39 1.2D + 1.0W (45) Yes Yes Yes Yes Yes Yes Yes Yes
40 1.2D + 1.0W (60) Yes Yes Yes Yes Yes Yes Yes Yes
41 1.2D + 1.0W (90) Yes Yes Yes Yes Yes Yes Yes Yes
42 1.2D + 1.0W (120) Yes Yes Yes Yes Yes Yes Yes Yes
43 1.2D + 1.0W (135) Yes Yes Yes Yes Yes Yes Yes Yes
44 1.2D + 1.0W (150) Yes Yes Yes Yes Yes Yes Yes Yes
45 1.2D + 1.0W (180) Yes Yes Yes Yes Yes Yes Yes Yes
46 1.2D + 1.0W (210) Yes Yes Yes Yes Yes Yes Yes Yes
47 1.2D + 1.0W (225) Yes Yes Yes Yes Yes Yes Yes Yes
48 1.2D + 1.0W (240) Yes Yes Yes Yes Yes Yes Yes Yes
49 1.2D + 1.0W (270) Yes Yes Yes Yes Yes Yes Yes Yes
50 1.2D + 1.0W (300) Yes Yes Yes Yes Yes Yes Yes Yes
51 1.2D + 1.0W (315) Yes Yes Yes Yes Yes Yes Yes Yes
52 1.2D + 1.0W (330) Yes Yes Yes Yes Yes Yes Yes Yes
53 Maintenance LCs (Case 3) Yes Yes Yes Yes Yes Yes Yes Yes
54 1.2D + 1.0Di +1.0Wi (0) Yes Yes Yes Yes Yes Yes Yes Yes
55 1.2D + 1.0W (30) Yes Yes Yes Yes Yes Yes Yes Yes
56 1.2D + 1.0W (45) Yes Yes Yes Yes Yes Yes Yes Yes
57 1.2D + 1.0W (60) Yes Yes Yes Yes Yes Yes Yes Yes
58 1.2D + 1.0W (90) Yes Yes Yes Yes Yes Yes Yes Yes
59 1.2D + 1.0W (120) Yes Yes Yes Yes Yes Yes Yes Yes
60 1.2D + 1.0W (135) Yes Yes Yes Yes Yes Yes Yes Yes
61 1.2D + 1.0W (150) Yes Yes Yes Yes Yes Yes Yes Yes
62 1.2D + 1.0W (180) Yes Yes Yes Yes Yes Yes Yes Yes
63 1.2D + 1.0W (210) Yes Yes Yes Yes Yes Yes Yes Yes
64 1.2D + 1.0W (225) Yes Yes Yes Yes Yes Yes Yes Yes
65 1.2D + 1.0W (240) Yes Yes Yes Yes Yes Yes Yes Yes
66 1.2D + 1.0W (270) Yes Yes Yes Yes Yes Yes Yes Yes
67 1.2D + 1.0W (300) Yes Yes Yes Yes Yes Yes Yes Yes
68 1.2D + 1.0W (315) Yes Yes Yes Yes Yes Yes Yes Yes
69 1.2D + 1.0W (330) Yes Yes Yes Yes Yes Yes Yes Yes
70 1.2D + 1.5Lv Yes Yes Yes Yes Yes Yes Yes Yes

AISC 15TH (360-16): LRFD Member Steel Code Checks

No Data to Print...

Envelope Node Reactions

Node Label X [lb] LC Y [lb] LC Z [lb] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC
1 N1 max 666.825 11 814.128 48 958.5 35 0 70 LOCKED 0 70
2 min -629.482 20 253.247 24 -2333.162 10 0 1 LOCKED 0 1
3 N6 max 747.226 28 794.429 40 1825.189 49 0 70 LOCKED 0 70
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Envelope Node Reactions (Continued)

Node Label X [lb] LC Y [lb] LC Z [lb] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC
4 min -784.146 3 250.244 32 -290.834 24 0 1 LOCKED 0 1
5 N38 max 144.096 28 45.633 37 1319.868 28 0 70 0 70 0 70
6 min -144.525 20 13.666 30 -1320.936 20 0 1 0 1 0 1
7 Totals: max 1552.784 11 1651.006 45 1696.194 15
8 min -1552.784 20 560.407 20 -1696.194 24

Envelope Node Displacements

Node Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC
1 N1 max 0 20 0 24 0 10 1.381e-3 58 0 70 1.888e-3 3
2 min 0 11 0 48 0 35 -3.472e-4 33 0 1 -1.835e-3 28
3 N2 max 0.014 21 -0.006 21 0.017 11 1.565e-3 6 3.265e-3 23 1.538e-3 54
4 min -0.016 12 -0.055 70 -0.014 20 -1.298e-3 31 -3.274e-3 14 -5.951e-4 70
5 N3 max 0.013 20 -0.002 20 0.016 11 2.179e-3 55 4.527e-4 23 1.053e-3 21
6 min -0.014 11 -0.035 45 -0.013 20 -3.452e-5 29 -4.929e-4 14 -1.767e-3 70
7 N4 max 0.004 20 -0.002 20 0.005 11 2.356e-3 37 7.123e-4 20 9.087e-4 20
8 min -0.004 11 -0.027 45 -0.004 20 2.327e-4 30 -8.464e-4 11 -1.906e-3 70
9 N6 max 0 3 0 32 0 24 1.384e-3 66 0 70 8.963e-4 3

10 min 0 28 0 40 0 49 -4.166e-4 24 0 1 -9.58e-4 70
11 N7 max 0.05 20 0.001 20 0.049 28 1.669e-3 16 3.594e-3 23 1.511e-3 55
12 min -0.051 11 -0.055 70 -0.05 3 -1.394e-3 25 -3.648e-3 14 -6.33e-4 70
13 N8 max 0.043 20 -0.002 20 0.042 28 2.164e-3 65 1.397e-3 21 1.195e-3 35
14 min -0.044 11 -0.035 45 -0.043 3 3.169e-4 23 -1.433e-3 12 -1.883e-3 70
15 N9 max 0.01 3 -0.002 20 0.01 28 2.314e-3 45 1.978e-3 3 4.193e-4 35
16 min -0.01 11 -0.027 45 -0.01 3 3.377e-4 24 -1.937e-3 28 -2.044e-3 70
17 N10 max 0.014 21 -0.009 27 0.011 5 1.809e-3 9 2.81e-3 31 5.497e-4 20
18 min -0.015 12 -0.056 52 -0.011 30 -1.58e-3 34 -2.899e-3 6 -1.499e-3 62
19 N11 max 0.013 21 -0.006 28 0.012 5 2.208e-3 62 6.689e-5 34 1.748e-3 18
20 min -0.015 12 -0.036 37 -0.011 30 -2.654e-4 20 -1.686e-4 40 -1.141e-3 27
21 N12 max 0.004 21 -0.003 28 0.004 5 2.408e-3 45 8.085e-4 5 2.032e-3 3
22 min -0.005 12 -0.028 37 -0.004 30 4.772e-5 35 -7.743e-4 30 -9.82e-4 28
23 N14 max 0.05 20 -0.003 28 0.048 20 1.912e-3 13 2.721e-3 32 -2.951e-6 35
24 min -0.051 11 -0.056 37 -0.051 11 -1.663e-3 22 -2.744e-3 7 -1.465e-3 61
25 N15 max 0.043 20 -0.005 28 0.042 20 2.155e-3 65 1.362e-3 20 1.83e-3 4
26 min -0.044 11 -0.036 37 -0.044 11 3.515e-4 23 -1.391e-3 11 -1.282e-3 29
27 N16 max 0.01 20 -0.003 28 0.01 21 2.314e-3 52 1.932e-3 20 1.529e-3 4
28 min -0.011 11 -0.028 37 -0.011 12 3.229e-4 23 -2.025e-3 11 -5.017e-4 29
29 N15A max 0.014 21 0.017 20 0.072 14 1.477e-3 4 3.244e-3 23 1.312e-3 3
30 min -0.016 12 -0.07 70 -0.068 23 -1.251e-3 29 -3.343e-3 14 -1.11e-3 28
31 N16A max 0.014 21 0.014 28 0.038 15 1.976e-3 10 2.489e-3 15 1.208e-3 20
32 min -0.015 12 -0.051 3 -0.038 24 -1.811e-3 35 -2.488e-3 24 -1.365e-3 11
33 N17 max 0.05 20 0.017 20 0.097 29 1.57e-3 18 3.296e-3 6 1.133e-3 3
34 min -0.051 11 -0.072 70 -0.097 4 -1.34e-3 27 -3.263e-3 31 -1.019e-3 70
35 N18 max 0.05 20 0.013 28 0.063 35 2.081e-3 12 2.426e-3 32 1.04e-3 20
36 min -0.051 11 -0.051 3 -0.067 10 -1.891e-3 21 -2.548e-3 7 -1.165e-3 11
37 N19 max 0.024 70 0.01 20 0.026 15 1.588e-3 5 3.244e-3 23 1.097e-3 3
38 min -0.026 17 -0.067 70 -0.014 24 -1.363e-3 30 -3.344e-3 14 -8.946e-4 28
39 N20 max 0.101 3 0.01 20 0.114 28 1.7e-3 17 3.296e-3 6 1.384e-3 3
40 min -0.095 28 -0.067 70 -0.123 3 -1.47e-3 26 -3.263e-3 31 -1.179e-3 28
41 N21 max 0.027 11 0.004 28 0.066 11 2.084e-3 10 2.489e-3 15 9.925e-4 20
42 min -0.023 20 -0.05 37 -0.06 20 -1.919e-3 35 -2.488e-3 24 -1.15e-3 11
43 N22 max 0.093 20 0.004 28 0.113 20 2.206e-3 12 2.426e-3 32 1.29e-3 20
44 min -0.098 11 -0.05 37 -0.123 11 -2.016e-3 21 -2.548e-3 7 -1.416e-3 11
45 N23 max 0.025 3 -0.002 20 0.026 11 5.837e-4 20 1.033e-3 20 7.197e-4 3
46 min -0.026 11 -0.03 45 -0.025 3 -1.02e-3 11 -1.072e-3 11 -2.916e-4 28
47 N24 max 0.025 4 -0.003 28 0.025 4 6.871e-4 28 9.614e-4 20 2.909e-4 20
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Envelope Node Displacements (Continued)

Node Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC
48 min -0.025 12 -0.032 37 -0.025 12 -1.163e-3 3 -1.005e-3 11 -7.257e-4 11
49 N25 max 0.014 21 0.01 28 0.031 15 1.976e-3 10 2.489e-3 15 1.208e-3 20
50 min -0.015 12 -0.051 37 -0.031 24 -1.811e-3 35 -2.488e-3 24 -1.366e-3 11
51 N26 max 0.014 21 0.013 20 0.062 13 1.477e-3 4 3.244e-3 23 1.312e-3 3
52 min -0.016 12 -0.068 70 -0.058 22 -1.251e-3 29 -3.344e-3 14 -1.11e-3 28
53 N27 max 0.05 20 0.01 28 0.059 35 2.081e-3 12 2.426e-3 32 1.04e-3 20
54 min -0.051 11 -0.05 37 -0.063 10 -1.891e-3 21 -2.548e-3 7 -1.165e-3 11
55 N28 max 0.05 20 0.014 20 0.088 29 1.57e-3 18 3.296e-3 6 1.133e-3 3
56 min -0.051 11 -0.069 70 -0.089 4 -1.34e-3 27 -3.263e-3 31 -9.684e-4 70
57 N33 max 0.082 20 -0.028 20 0.211 7 4.836e-3 7 8.958e-4 20 2.509e-3 11
58 min -0.085 11 -0.096 62 -0.193 32 -4.439e-3 32 -9.475e-4 11 -2.469e-3 20
59 N34 max 0.198 3 -0.028 20 0.221 24 5.482e-3 15 1.824e-3 20 4.684e-3 3
60 min -0.198 11 -0.096 62 -0.239 15 -5.075e-3 24 -1.854e-3 11 -4.658e-3 28
61 N35 max 0.014 21 -0.022 23 0.067 7 2.442e-3 7 8.958e-4 20 1.167e-4 11
62 min -0.016 12 -0.094 65 -0.062 32 -2.046e-3 32 -9.475e-4 11 -5.571e-4 70
63 N36 max 0.05 20 -0.023 33 0.065 24 2.664e-3 15 1.824e-3 20 1.866e-3 3
64 min -0.051 11 -0.094 59 -0.068 15 -2.257e-3 24 -1.854e-3 11 -1.839e-3 28
65 N37 max 0.014 21 -0.006 28 0.005 3 1.814e-3 9 2.747e-3 31 7.234e-4 20
66 min -0.015 12 -0.054 37 -0.004 28 -1.599e-3 34 -2.806e-3 6 -1.355e-3 11
67 N38 max 0 20 0 30 0 20 2.928e-3 37 2.67e-3 20 5.554e-4 20
68 min 0 28 0 37 0 28 7.098e-4 28 -2.686e-3 11 -1.339e-3 62
69 N65 max 0.05 20 0.003 20 0.055 28 1.612e-3 17 3.483e-3 23 1.273e-3 55
70 min -0.051 11 -0.057 70 -0.055 3 -1.346e-3 26 -3.51e-3 14 -8.154e-4 70
71 N67 max 0.011 20 0.004 28 0.031 15 1.976e-3 10 2.489e-3 15 1.208e-3 20
72 min -0.013 11 -0.05 37 -0.031 24 -1.811e-3 35 -2.488e-3 24 -1.366e-3 11
73 N68 max 0.023 21 0.01 20 0.062 13 1.477e-3 4 3.244e-3 23 1.312e-3 3
74 min -0.025 12 -0.067 70 -0.058 22 -1.251e-3 29 -3.344e-3 14 -1.11e-3 28
75 N69 max 0.05 20 0.004 28 0.059 35 2.081e-3 12 2.426e-3 32 1.04e-3 20
76 min -0.051 11 -0.05 37 -0.063 10 -1.891e-3 21 -2.548e-3 7 -1.165e-3 11
77 N70 max 0.055 20 0.01 20 0.088 29 1.57e-3 18 3.296e-3 6 1.133e-3 3
78 min -0.056 11 -0.067 70 -0.089 4 -1.34e-3 27 -3.263e-3 31 -9.684e-4 70
79 N73 max 0.017 21 -0.028 20 0.067 7 2.442e-3 7 8.958e-4 20 1.167e-4 11
80 min -0.018 12 -0.096 62 -0.062 32 -2.046e-3 32 -9.475e-4 11 -5.571e-4 70
81 N74 max 0.056 20 -0.028 20 0.065 24 2.664e-3 15 1.824e-3 20 1.866e-3 3
82 min -0.057 11 -0.096 62 -0.068 15 -2.257e-3 24 -1.854e-3 11 -1.839e-3 28
83 N42 max 0.052 20 -0.028 20 0.153 7 4.826e-3 7 8.958e-4 20 2.499e-3 11
84 min -0.055 11 -0.096 62 -0.14 32 -4.429e-3 32 -9.475e-4 11 -2.459e-3 20
85 N43 max 0.142 20 -0.028 20 0.16 24 5.471e-3 15 1.824e-3 20 4.674e-3 3
86 min -0.142 11 -0.096 62 -0.173 15 -5.065e-3 24 -1.854e-3 11 -4.648e-3 28
87 N44 max 0.025 20 -0.028 20 0.097 7 4.081e-3 7 8.958e-4 20 1.754e-3 11
88 min -0.027 11 -0.096 62 -0.089 32 -3.684e-3 32 -9.475e-4 11 -1.714e-3 20
89 N45 max 0.089 20 -0.028 20 0.102 24 4.728e-3 15 1.824e-3 20 3.931e-3 3
90 min -0.089 11 -0.096 62 -0.11 15 -4.322e-3 24 -1.854e-3 11 -3.904e-3 28
91 N47 max 0.029 20 -0.028 20 0.05 7 3.682e-4 69 1.355e-3 20 1.626e-3 3
92 min -0.031 11 -0.096 62 -0.049 32 2.38e-5 27 -1.396e-3 11 -1.597e-3 28

Envelope AISC 15TH (360-16): LRFD Member Steel Code Checks

Member Shape Code CheckLoc[in] LC Shear CheckLoc[in] LC phi*Pnc [lb]phi*Pnt [lb]phi*Mn y-y [k-ft]phi*Mn z-z [k-ft] Cb Eqn
1 M1 PIPE_1.5 0.182 35.333 45 0.045 7.067 62 22762.755 31008.6 1.452 1.452 1.794 H1-1b
2 M2 PIPE_1.5 0.191 35.333 45 0.045 7.067 62 22762.755 31008.6 1.452 1.452 1.799 H1-1b
3 M3 BAR0.625 0.045 28.3 12 0.006 28.3 11 5000.693 13805.827 0.144 0.144 2.132 H1-1b
4 M4 BAR0.625 0.06 28.3 47 0.007 28.3 3 5000.693 13805.827 0.144 0.144 2.288 H1-1b
5 M5 BAR0.625 0.059 0 70 0.008 19.905 14 2178.887 13805.827 0.144 0.144 2.154H1-1b*
6 M6 BAR0.625 0 39.811 70 0.007 0 8 4270.618 13805.827 0.144 0.144 2.16 H1-1a
7 M7 PIPE_1.5 0.189 35.333 38 0.047 7.067 38 22762.755 31008.6 1.452 1.452 1.796 H1-1b
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Envelope AISC 15TH (360-16): LRFD Member Steel Code Checks (Continued)

Member Shape Code CheckLoc[in] LC Shear CheckLoc[in] LC phi*Pnc [lb]phi*Pnt [lb]phi*Mn y-y [k-ft]phi*Mn z-z [k-ft] Cb Eqn
8 M8 PIPE_1.5 0.201 35.333 37 0.046 42.4 37 22762.755 31008.6 1.452 1.452 1.8 H1-1b
9 M9 BAR0.625 0.048 28.3 18 0.007 28.3 3 5000.693 13805.827 0.144 0.144 2.147 H1-1b

10 M10 BAR0.625 0.063 28.3 51 0.007 28.3 11 5000.693 13805.827 0.144 0.144 2.289 H1-1b
11 M11 BAR0.625 0.06 0 39 0.007 0 9 2178.887 13805.827 0.144 0.144 1.957H1-1b*
12 M12 BAR0.625 0.005 39.811 28 0.008 39.811 13 4270.618 13805.827 0.144 0.144 1.787H1-1b*
13 M13 PIPE_2.5 0.146 48 6 0.088 18 3 62325.909 66654 4.727 4.727 2.754 H1-1b
14 M14 PIPE_2.5 0.155 48 6 0.056 19 17 33487.322 66654 4.727 4.727 1.743 H1-1b
15 MP1 PIPE_2.5 0.048 35 17 0.018 63 3 33487.322 66654 4.727 4.727 3 H1-1b
16 MP3 PIPE_2.5 0.044 35 13 0.013 63 62 33487.322 66654 4.727 4.727 3 H1-1b
17 MP2 PIPE_2.5 0.153 34 11 0.044 63 3 33487.322 66654 4.727 4.727 2.023 H1-1b
18 M27A PIPE_2.0 0.087 96.255 28 0.004 96.255 11 15288.397 42228 2.46 2.46 1.136H1-1b*

Material Take-Off

Material Size Pieces Length[in] Weight[K]
1 General Members
2 RIGID 6 18 0
3 Total General 6 18 0
4
5 Hot Rolled Steel
6 A500 Gr.46 PIPE_1.5 4 169.6 0.036
7 A500 Gr.46 PIPE_2.5 5 480 0.219
8 A500 Gr.46 PIPE_2.0 1 96.3 0.028
9 A529 Gr.50 BAR0.625 8 272.4 0.024

10 Total HR Steel 18 1018.3 0.307

Warning Log

No Data to Print...
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Introduction and Summary 
At the request of DISH Wireless, LLC (“DISH”), Pinnacle Telecom Group has 

performed an independent expert assessment of radiofrequency (RF) levels and 

related FCC compliance for proposed wireless base station antenna operations on 

an existing lattice tower located at 880 Post Road East in Westport, CT.  DISH 

refers to the antenna site by the code “NJJER02042B”, and its proposed operation 

involves directional panel antennas and transmission in the 600 MHz, 2000 MHz 

and 2100 MHz frequency bands licensed to it by the FCC. 

 

The FCC requires all wireless antenna operators to perform an assessment of 

potential human exposure to radiofrequency (RF) fields emanating from all the 

transmitting antennas at a site whenever antenna operations are added or 

modified, and to ensure compliance with the Maximum Permissible Exposure 

(MPE) limit in the FCC’s regulations. In this case, the compliance assessment 

needs to take into account the RF effects of other existing antenna operations at 

the site by AT&T, T-Mobile, Verizon Wireless, and the State of Connecticut.  Note 

that FCC regulations require any future antenna collocators to assess and assure 

continuing compliance based on the cumulative effects of all then-proposed and 

then-existing antennas at the site. 

 

This report describes a mathematical analysis of RF levels resulting around the 

site in areas of unrestricted public access, that is, at street level around the site. 

The compliance analysis employs a standard FCC formula for calculating the 

effects of the antennas in a very conservative manner, in order to overstate the RF 

levels and to ensure “safe-side” conclusions regarding compliance with the FCC 

limit for safe continuous exposure of the general public.   

 

The results of a compliance assessment can be described in layman’s terms by 

expressing the calculated RF levels as simple percentages of the FCC MPE limit.  

If the normalized reference for that limit is 100 percent, then calculated RF levels 

higher than 100 percent indicate the MPE limit is exceeded and there is a need to 

mitigate the potential exposure.  On the other hand, calculated RF levels 

consistently below 100 percent serve as a clear and sufficient demonstration of 
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compliance with the MPE limit.  We can (and will) also describe the overall worst-

case result via the “plain-English” equivalent “times-below-the-limit” factor. 

 

The result of the RF compliance assessment in this case is as follows: 

 

❑ At street level, the conservatively calculated maximum RF level from the 

combination of proposed and existing antenna operations at the site is 

3.5119 percent of the FCC general population MPE limit – well below the 

100-percent reference for compliance.  In other words, the worst-case 

calculated RF level – intentionally and significantly overstated by the 

calculations – is still more than 28 times below the FCC limit for safe, 

continuous exposure of the general public.   

❑ A supplemental analysis of the RF levels at the same height as the DISH 

antennas indicate that the FCC MPE limit is potentially exceeded.  

Therefore, it is recommended that three Caution signs  and NOC 

Information signs be installed at the base of the tower.   
❑ The results of the calculations, along with the proposed mitigation, combine 

to satisfy the FCC requirements and associated guidelines on RF 

compliance at street level around the site. Moreover, because of the 

significant conservatism incorporated in the analysis, RF levels actually 

caused by the antennas will be lower than these calculations indicate. 

 

The remainder of this report provides the following: 

 

❑ relevant technical data on the proposed DISH antenna operations at the 

site, as well as on the other existing antenna operations; 

❑ a description of the applicable FCC mathematical model for calculating RF 

levels, and application of the relevant technical data to that model; 

❑ analysis of the results of the calculations against the FCC MPE limit, and 

the compliance conclusion for the site. 

 

In addition, four Appendices are included.  Appendix A provides information on the 

documents used to prepare the analysis.  Appendix B provides background on the 

FCC MPE limit.  Appendix C details the proposed mitigation to satisfy the FCC 
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requirements and associated guidelines on RF compliance.  Appendix D provides 

a summary of the qualifications of the expert certifying FCC compliance for this 

site.  

 

Antenna and Transmission Data 

The plan and elevation views that follow, extracted from the site drawings, illustrate 

the mounting positions of the DISH antennas at the site. 

 
 
Plan View: 
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Elevation View: 
 
 
 

 
 
 
 

The table that follows summarizes the relevant data for the proposed DISH 

antenna operations.    Note that the “Z” height references the centerline of the 

antenna.
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Ant. 
ID Carrier Antenna 

Manufacturer 
Antenna 
Model Type Freq 

(MHz) 
Ant. 
Dim. 
(ft.) 

Total 
Input 

Power 
(watts) 

Total 
ERP 

(watts) 

Z 
AGL 
(ft) 

Ant. Gain 
(dBd) B/W Azimuth EDT MDT 

 DISH Commscope FFVV-65B-R2 Panel 600 6 120 2110 144.0 12.46 64 20 2 0 
 DISH Commscope FFVV-65B-R2 Panel 2000 6 160 7396 144.0 16.66 67 20 2 0 
 DISH Commscope FFVV-65B-R2 Panel 2100 6 160 7396 144.0 16.66 67 20 2 0 
 DISH Commscope FFVV-65B-R2 Panel 600 6 120 2110 144.0 12.46 64 120 2 0 
 DISH Commscope FFVV-65B-R2 Panel 2000 6 160 7396 144.0 16.66 67 120 2 0 
 DISH Commscope FFVV-65B-R2 Panel 2100 6 160 7396 144.0 16.66 67 120 2 0 
 DISH Commscope FFVV-65B-R2 Panel 600 6 120 2110 144.0 12.46 64 270 2 0 
 DISH Commscope FFVV-65B-R2 Panel 2000 6 160 7396 144.0 16.66 67 270 2 0 
 DISH Commscope FFVV-65B-R2 Panel 2100 6 160 7396 144.0 16.66 67 270 2 0 
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The area below the antennas, at street level, is of interest in terms of potential 

“uncontrolled” exposure of the general public, so the antenna’s vertical-plane 

emission characteristic is used in the calculations, as it is a key determinant of the 

relative amount of RF emissions in the “downward” direction.   

 

By way of illustration, Figure 1 that follows shows the vertical-plane radiation 

pattern of the proposed antenna model in the 600 MHz frequency band.  In this 

type of antenna radiation pattern diagram, the antenna is effectively pointed at the 

three o’clock position (the horizon) and the relative strength of the pattern at 

different angles is described using decibel units.   

 

Note that the use of a decibel scale to describe the relative pattern at different 

angles actually serves to significantly understate the actual focusing effects of the 

antenna.  Where the antenna pattern reads 20 dB the relative RF energy emitted 

at the corresponding downward angle is 1/100th of the maximum that occurs in the 

main beam (at 0 degrees); at 30 dB, the energy is only 1/1000th of the maximum. 

 

Finally, note that the automatic pattern-scaling feature of our internal software may 

skew side-by-side visual comparisons of different antenna models, or even 

different parties’ depictions of the same antenna model. 
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Figure 1.  Commscope FFVV-65B-R2 – 600 MHz Vertical-plane Pattern 

 

 

As noted at the outset, there are existing antenna operations to include in the 

compliance assessment.  For each of the wireless operators, we will conservatively 

assume operation with maximum channel capacity and at maximum transmitter 

power per channel to be used by each wireless operator in each of their respective 

FCC-licensed frequency bands.  For the other operator, we will rely on the 

transmission parameters in its associated FCC licenses. 

 

The table that follows summarizes the relevant data for the collocated antenna 

operations.  
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Carrier Antenna 
Manufacturer 

Antenna 
Model Type Freq 

(MHz) 
Total 
ERP 

(watts) 
Ant. Gain 

(dBd) Azimuth 

AT&T Generic Generic Panel 700 4945 11.26 N/A 
AT&T Generic Generic Panel 850 2400 11.76 N/A 
AT&T Generic Generic Panel 1900 5756 15.56 N/A 
AT&T Generic Generic Panel 2100 5890 15.66 N/A 
AT&T Generic Generic Panel 2300 4131 16.16 N/A 
T-Mobile Generic Generic Panel 600 3163 12.96 N/A 
T-Mobile Generic Generic Panel 700 867 13.36 N/A 
T-Mobile Generic Generic Panel 1900 4123 15.36 N/A 
T-Mobile Generic Generic Panel 1900 1452 15.60 N/A 
T-Mobile Generic Generic Panel 2100 4626 15.86 N/A 
T-Mobile Generic Generic Panel 1900 1419 15.50 N/A 
T-Mobile Generic Generic Panel 2500 12804 22.35 N/A 
Verizon Wireless Generic Generic Panel 746 2400 11.76 N/A 
Verizon Wireless Generic Generic Panel 869 5166 12.36 N/A 
Verizon Wireless Generic Generic Panel 1900 5372 15.26 N/A 
Verizon Wireless Generic Generic Panel 2100 5625 15.46 N/A 
State of Connecticut Generic Generic Dish 6000 1305 36.86 N/A 
State of Connecticut Generic Generic Panel 851 105 8.36 N/A 
State of Connecticut Generic Generic Panel 769 105 8.36 N/A 
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Compliance Analysis 

FCC Office of Engineering and Technology Bulletin 65 (“OET Bulletin 65”) provides 

guidelines for mathematical models to calculate the RF levels at various points 

around transmitting antennas.  Different models apply in different areas around 

antennas, with one model applying to street level around a site, and another 

applying to the same height as the antennas.  We will address each area of interest 

in turn in the subsections that follow. 

 

Street Level Analysis 
 

At street-level around an antenna site (in what is called the “far field” of the 

antennas), the RF levels are directly proportional to the total antenna input power 

and the relative antenna gain in the downward direction of interest – and the levels 

are otherwise inversely proportional to the square of the straight-line distance to 

the antenna.   

 

Conservative calculations also assume the potential RF exposure is enhanced by 

reflection of the RF energy from the intervening ground.  Our calculations will 

assume a 100% “perfect”, mirror-like reflection, which is the absolute worst-case 

scenario.     

 

The formula for street-level compliance assessment for any given wireless antenna 

operation is as follows: 

 

MPE% = (100 * Chans * TxPower * 10 (Gmax-Vdisc/10)  * 4 ) / ( MPE * 4 * R2 ) 
 

where  

 

MPE% = RF level, expressed as a percentage of the MPE limit 
applicable to continuous exposure of the general 
public 

   
100 = factor to convert the raw result to a percentage 
   
Chans = maximum number of RF channels per sector 
   
TxPower = maximum transmitter power per channel, in milliwatts  
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10 (Gmax-Vdisc/10)   = numeric equivalent of the relative antenna gain in the 

downward direction of interest; data on the antenna 
vertical-plane pattern is taken from manufacturer 
specifications 

   
4 = factor to account for a 100-percent-efficient energy 

reflection from the ground, and the squared 
relationship between RF field strength and power 
density (22 = 4) 

   
MPE = FCC general population MPE limit 
   
R = straight-line distance from the RF source to the point 

of interest, centimeters 
 

The MPE% calculations are performed out to a distance of 500 feet from the facility 

to points 6.5 feet (approximately two meters, the FCC-recommended standing 

height) off the ground, as illustrated in Figure 2, below. 

 

 

 

It is popularly understood that the farther away one is from an antenna, the lower 

the RF level – which is generally but not universally correct.  The results of MPE% 

calculations fairly close to the site will reflect the variations in the vertical-plane 

antenna pattern as well as the variation in straight-line distance to the antenna.   

 

0 500 

R 

antenna 

Ground Distance D from the site 

height 
from 

antenna 
bottom 
to 6.5’ 
above 
ground 
level 

Figure 2.  Street-level MPE% Calculation Geometry 
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Therefore, RF levels may actually increase slightly with increasing distance within 

the range of zero to 500 feet from the site.  As the distance approaches 500 feet 

and beyond, though, the antenna pattern factor becomes less significant, the RF 

levels become primarily distance-controlled and, as a result, the RF levels 

generally decrease with increasing distance.  In any case, the RF levels more than 

500 feet from a wireless antenna site are well understood to be sufficiently low to 

be comfortably in compliance.  

 

According to the FCC, when directional antennas (such as panels) are used, 

compliance assessments are based on the RF effect of a single (facing) antenna 

sector, as the effects of directional antennas pointed away from the point(s) of 

interest are considered insignificant.  If the different parameters apply in the 

different sectors, compliance is based on the worst-case parameters.   

 

Street level FCC compliance for a collocated antenna site is assessed in the 

following manner.  At each distance point along the ground, an MPE% calculation 

is made for each antenna operation (including each frequency band), and the sum 

of the individual MPE% contributions at each point is compared to 100 percent, the 

normalized reference for compliance with the MPE limit.  We refer to the sum of 

the individual MPE% contributions as “total MPE%”, and any calculated total 

MPE% result exceeding 100 percent is, by definition, higher than the FCC limit and 

represents non-compliance and a need to mitigate the potential exposure.  If all 

results are consistently below 100 percent, on the other hand, that set of results 

serves as a clear and sufficient demonstration of compliance with the MPE limit. 

 

Note that the following conservative methodology and assumptions are 

incorporated into the MPE% calculations on a general basis: 

 

1. The antennas are assumed to be operating continuously at maximum 

power and maximum channel capacity. 

2. The power-attenuation effects of shadowing or other obstructions to the 

line-of-sight path from the antenna to the point of interest are ignored. 

3. The calculations intentionally minimize the distance factor (R) by assuming 

a 6’6” human and performing the calculations from the bottom (rather than 
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the centerline) of each operator’s lowest-mounted antenna, as applicable. 

4. The calculations also conservatively take into account, when applicable, 

the different technical characteristics and related RF effects of the use of 

multiple antennas for transmission in the same frequency band. 

5. The RF exposure at ground level is assumed to be 100-percent enhanced 

(increased) via a “perfect” field reflection from the intervening ground. 

 

The net result of these assumptions is to intentionally and significantly overstate 

the calculated RF levels relative to the levels that will actually result from the 

antenna operations – and the purpose of this conservatism is to allow very “safe-

side” conclusions about compliance. 

 

The table that follows provides the results of the MPE% calculations for each 

antenna operation, with the overall worst-case calculated result highlighted in bold 

in the last column.  Note that the transmission parameters for each DISH antenna 

sector are identical, and the calculations reflect the worst-case result for any/all 

sectors. 
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Ground 
Distance 

(ft) 

DISH 
600 MHz 
MPE% 

DISH 
2000 MHz 

MPE% 

DISH 
2100 MHz 

MPE% 
AT&T 
MPE% 

T-Mobile 
MPE% 

Verizon 
Wireless 
MPE% 

State of CT 
MPE% 

Total 
MPE% 

         

0 0.0269 0.0013 0.0002 0.0722 0.2989 0.0042 0.0010 0.4047 
20 0.0453 0.0013 0.0014 0.0818 0.4357 0.0084 0.0006 0.5745 
40 0.0914 0.0076 0.0194 0.1616 0.8133 0.0158 0.0020 1.1111 
60 0.0955 0.0356 0.0071 0.2505 0.9688 0.0151 0.0056 1.3782 
80 0.0381 0.0099 0.0785 0.4246 0.6925 0.0211 0.0170 1.2817 
100 0.0211 0.0967 0.0037 0.3896 0.4019 0.1412 0.0241 1.0783 
120 0.0843 0.1315 0.2099 0.2057 0.4543 0.3464 0.0181 1.4502 
140 0.1731 0.1252 0.1856 0.2138 0.7254 0.4266 0.0090 1.8587 
160 0.1663 0.1511 0.1851 0.4649 0.8745 0.2967 0.0079 2.1465 
180 0.1007 0.0347 0.1126 0.6787 1.3136 0.1488 0.0130 2.4021 
200 0.0471 0.0156 0.0027 0.7822 1.9629 0.0827 0.0185 2.9117 
220 0.0267 0.0140 0.0340 0.7001 2.2988 0.0366 0.0221 3.1323 
240 0.0191 0.0021 0.0246 0.5977 2.5600 0.0239 0.0201 3.2475 
260 0.0166 0.0469 0.0190 0.5143 2.2669 0.0429 0.0153 2.9219 
280 0.0129 0.0451 0.0768 0.4055 2.3817 0.0730 0.0103 3.0053 
300 0.0096 0.0185 0.0716 0.3063 2.8573 0.1033 0.0054 3.3720 
320 0.0053 0.0214 0.0146 0.2051 3.1570 0.1057 0.0028 3.5119 
340 0.0059 0.0500 0.0139 0.1250 3.1329 0.1037 0.0013 3.4327 
360 0.0104 0.0666 0.0401 0.0937 3.0143 0.0971 0.0011 3.3233 
380 0.0201 0.0578 0.0656 0.1328 2.8929 0.0840 0.0022 3.2554 
400 0.0361 0.0327 0.0669 0.2259 2.8054 0.0661 0.0025 3.2356 
420 0.0595 0.0106 0.0453 0.3595 2.7198 0.0451 0.0054 3.2452 
440 0.0903 0.0029 0.0204 0.5068 2.6575 0.0296 0.0076 3.3151 
460 0.0832 0.0027 0.0188 0.4666 2.4546 0.0274 0.0088 3.0621 
480 0.1191 0.0026 0.0060 0.5971 2.4207 0.0275 0.0111 3.1841 
500 0.1104 0.0024 0.0056 0.7244 2.2672 0.0409 0.0124 3.1633 
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As indicated, the maximum calculated overall RF level is 3.5119 percent of the 

FCC MPE limit – well below the 100-percent reference for compliance.  

 

A graph of the overall calculation results, shown below, perhaps provides a clearer 

visual illustration of the relative compliance of the calculated RF levels.  The line 

representing the overall calculation results shows an obviously clear, consistent 

margin to the FCC MPE limit. 

 

 

 
The graphic output for the areas at street level surrounding the site is reproduced 

on the next page. 
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Near-field Analysis 
 

The compliance analysis for the same height as the antennas is performed using 

the RoofMaster program by Waterford Consultants.  

 

RF levels in the near field of an antenna depend on the power input to the antenna, 

the antenna’s length and horizontal beamwidth, the mounting height of the antenna 

above nearby standing level, and one’s position and distance from the antenna.  

RF levels in front of a directional antenna are higher than they are to the sides or 

rear, and in any given horizontal direction are inversely proportional to the straight-

line distance to the antenna. 

 

The RoofMaster graphic outputs for the same height as the DISH antennas are 

reproduced on the next page. 
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RoofMaster – Same Height as the Antennas –  
Alpha / Beta / Gamma sectors 

RoofMaster – Same Height as the Antennas –  
Alpha / Beta / Gamma sectors 
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Compliance Conclusion 

 
According to the FCC, the MPE limit has been constructed in such a manner that 

continuous human exposure to RF fields up to and including 100 percent of the 

MPE limit is acceptable and safe. 

 

The conservative analysis in this case shows that the maximum calculated RF 

level from the combination of proposed and existing antenna operations at street 

level around the site is 3.5119 percent of the FCC general population MPE limit.  

At the same height as the antennas, the analysis shows that the calculated RF 

levels potentially exceed the FCC MPE limit.  Per DISH guidelines, and consistent 

with FCC guidance on compliance, it is recommended that three Caution signs and 

NOC Information signs be installed at the base of the tower.   

 

The results of the calculations, along with the described RF mitigation, combine to 

satisfy the FCC’s RF compliance requirements and associated guidelines on 

compliance.   

 

Moreover, because of the extremely conservative calculation methodology and 

operational assumptions we applied in the analysis, RF levels actually caused by 

the antennas will be significantly lower than the calculation results here indicate. 



 
 

Certification  

It is the policy of Pinnacle Telecom Group that all FCC RF compliance 

assessments are reviewed, approved, and signed by the firm’s Chief Technical 

Officer who certifies as follows: 

 

1. I have read and fully understand the FCC regulations concerning RF safety 

and the control of human exposure to RF fields (47 CFR 1.1301 et seq).  

2. To the best of my knowledge, the statements and information disclosed in this 

report are true, complete and accurate. 

3. The analysis of site RF compliance provided herein is consistent with the 

applicable FCC regulations, additional guidelines issued by the FCC, and 

industry practice. 

4. The results of the analysis indicate that the subject antenna operations will be 

in compliance with the FCC regulations concerning the control of potential 

human exposure to the RF emissions from antennas. 

 
 
 
 ____________________________________  __________ 
        Daniel J. Collins          Date 
  Chief Technical Officer 

Pinnacle Telecom Group, LLC 

12/16/22 



 

 

Appendix A. Documents Used to Prepare the Analysis 

 

RFDS: RFDS-NJJER02042B-Final-20220912-v.0_20220912141308 
  
CD: NJJER02042B_FinalStampedCDs_20221102152614 

 



 
 

Appendix B. Background on the FCC MPE Limit 

 
As directed by the Telecommunications Act of 1996, the FCC has established 
limits for maximum continuous human exposure to RF fields.   

 
The FCC maximum permissible exposure (MPE) limits represent the consensus 
of federal agencies and independent experts responsible for RF safety matters.  
Those agencies include the National Council on Radiation Protection and 
Measurements (NCRP), the Occupational Safety and Health Administration 
(OSHA), the National Institute for Occupational Safety and Health (NIOSH), the 
American National Standards Institute (ANSI), the Environmental Protection 
Agency (EPA), and the Food and Drug Administration (FDA).  In formulating its 
guidelines, the FCC also considered input from the public and technical community 
– notably the Institute of Electrical and Electronics Engineers (IEEE). 
 
The FCC’s RF exposure guidelines are incorporated in Section 1.301 et seq of its 
Rules and Regulations (47 CFR 1.1301-1.1310).  Those guidelines specify MPE 
limits for both occupational and general population exposure. 

 
The specified continuous exposure MPE limits are based on known variation of 
human body susceptibility in different frequency ranges, and a Specific Absorption 
Rate (SAR) of 4 watts per kilogram, which is universally considered to accurately 
represent human capacity to dissipate incident RF energy (in the form of heat).  
The occupational MPE guidelines incorporate a safety factor of 10 or greater with 
respect to RF levels known to represent a health hazard, and an additional safety 
factor of five is applied to the MPE limits for general population exposure.  Thus, 
the general population MPE limit has a built-in safety factor of more than 50.  The 
limits were constructed to appropriately protect humans of both sexes and all ages 
and sizes and under all conditions – and continuous exposure at levels equal to or 
below the applicable MPE limits is considered to result in no adverse health effects 
or even health risk. 
 
The reason for two tiers of MPE limits is based on an understanding and 
assumption that members of the general public are unlikely to have had 
appropriate RF safety training and may not be aware of the exposures they 
receive; occupational exposure in controlled environments, on the other hand, is 
assumed to involve individuals who have had such training, are aware of the 
exposures, and know how to maintain a safe personal work environment. 

 
The FCC’s RF exposure limits are expressed in two equivalent forms, using 
alternative units of field strength (expressed in volts per meter, or V/m), and power 
density (expressed in milliwatts per square centimeter, or mW/cm2). The table on 
the next page lists the FCC limits for both occupational and general population 
exposures, using the mW/cm2 reference, for the different radio frequency ranges. 
  



 

 

Frequency Range (F) 
(MHz ) 

Occupational Exposure 
( mW/cm2 ) 

General Public Exposure 
( mW/cm2 ) 

0.3 - 1.34 100  100  

1.34 - 3.0 100 180 / F2 

3.0 - 30 900 / F2 180 / F2 

30 - 300 1.0 0.2 

300 - 1,500 F / 300 F / 1500 

1,500 - 100,000 5.0 1.0 

 

 
The diagram below provides a graphical illustration of both the FCC’s occupational 
and general population MPE limits. 
 

 

 

 

Because the FCC’s RF exposure limits are frequency-shaped, the exact MPE 
limits applicable to the instant situation depend on the frequency range used by 
the systems of interest. 
 

Power Density

(mW/cm2)

Frequency (MHz)

100

0.2

1.0

5.0

0.3  1.34       3.0  30 300 1,500 100,000

Occupational

General Public



 

 

The most appropriate method of determining RF compliance is to calculate the RF 
power density attributable to a particular system and compare that to the MPE limit 
applicable to the operating frequency in question.  The result is usually expressed 
as a percentage of the MPE limit. 
 
For potential exposure from multiple systems, the respective percentages of the 
MPE limits are added, and the total percentage compared to 100 (percent of the 
limit).  If the result is less than 100, the total exposure is in compliance; if it is more 
than 100, exposure mitigation measures are necessary to achieve compliance. 
 
Note that the FCC “categorically excludes” all “non-building-mounted” wireless 
antenna operations whose mounting heights are more than 10 meters (32.8 feet) 
from the routine requirement to demonstrate compliance with the MPE limit, 
because such operations “are deemed, individually and cumulatively, to have no 
significant effect on the human environment”.  The categorical exclusion also 
applies to all point-to-point antenna operations, regardless of the type of structure 
they’re mounted on.  Note that the FCC considers any facility qualifying for the 
categorical exclusion to be automatically in compliance. 
 
In addition, FCC Rules and Regulations Section 1.1307(b)(3) describes a provision 
known in the industry as “the 5% rule”.  It describes that when a specific location 
– like a spot on a rooftop – is subject to an overall exposure level exceeding the 
applicable MPE limit, operators with antennas whose MPE% contributions at the 
point of interest are less than 5% are exempted from the obligation otherwise 
shared by all operators to bring the site into compliance, and those antennas are 
automatically deemed by the FCC to satisfy the rooftop compliance requirement.   
 
 
FCC References on RF Compliance 

 
47 CFR, FCC Rules and Regulations, Part 1 (Practice and Procedure), Section 
1.1310 (Radiofrequency radiation exposure limits). 
 
FCC Second Memorandum Opinion and Order and Notice of Proposed 
Rulemaking (FCC 97-303), In the Matter of Procedures for Reviewing Requests 
for Relief From State and Local Regulations Pursuant to Section 332(c)(7)(B)(v) of 
the Communications Act of 1934 (WT Docket 97-192), Guidelines for Evaluating 
the Environmental Effects of Radiofrequency Radiation (ET Docket 93-62), and 
Petition for Rulemaking of the Cellular Telecommunications Industry Association 
Concerning Amendment of the Commission's Rules to Preempt State and Local 
Regulation of Commercial Mobile Radio Service Transmitting Facilities, released 
August 25, 1997. 
 
FCC First Memorandum Opinion and Order, ET Docket 93-62, In the Matter of 
Guidelines for Evaluating the Environmental Effects of Radiofrequency Radiation, 
released December 24, 1996. 
     
FCC Report and Order, ET Docket 93-62, In the Matter of Guidelines for Evaluating 
the Environmental Effects of Radiofrequency Radiation, released August 1, 1996. 
 



 

 

FCC Report and Order, Notice of Proposed Rulemaking, Memorandum Opinion 
and Order (FCC 19-126), Proposed Changes in the Commission's Rules 
Regarding Human Exposure to Radiofrequency Electromagnetic Fields; 
Reassessment of Federal Communications Commission Radiofrequency 
Exposure Limits and Policies, released December 4, 2019. 
 
FCC Office of Engineering and Technology (OET) Bulletin 65, “Evaluating 
Compliance with FCC Guidelines for Human Exposure to Radiofrequency 
Electromagnetic Fields”, Edition 97-01, August 1997. 
 
FCC Office of Engineering and Technology (OET) Bulletin 56, “Questions and 
Answers About Biological Effects and Potential Hazards of RF Radiation”, edition 
4, August 1999. 

  



 

 

Appendix C.  Proposed Signage 

 

 

 
Final 

Compliance 

Configuration 

 

 

 
  

  

 

 

 

GUIDELINES NOTICE CAUTION WARNING 
NOC 
INFO 

 

Access Point(s) 0 0 0 0 1 0  
Alpha 0 0 1 0 0 0  
Beta 0 0 1 0 0 0  

Gamma 0 0 1 0 0 0  

 
 



 

 

 
 

Appendix D. Summary of Expert Qualifications 

 
Daniel J. Collins, Chief Technical Officer, Pinnacle Telecom Group, LLC 
 

  

Synopsis:   • 40+ years of experience in all aspects of wireless system 
engineering, related regulation, and RF exposure 

• Has performed or led RF exposure compliance assessments 
on more than 20,000 antenna sites since the latest FCC 
regulations went into effect in 1997 

• Has provided testimony as an RF compliance expert more 
than 1,500 times since 1997 

• Have been accepted as an FCC compliance expert in New 
York, New Jersey, Connecticut, Pennsylvania and more than 
40 other states, as well as by the FCC 

 

Education: • B.E.E., City College of New York (Sch. Of Eng.), 1971 
• M.B.A., 1982, Fairleigh Dickinson University, 1982 
• Bronx High School of Science, 1966 

Current Responsibilities: • Leads all PTG staff work involving RF safety and FCC 
compliance, microwave and satellite system engineering, and 
consulting on wireless technology and regulation 

Prior Experience: • Edwards & Kelcey, VP – RF Engineering and Chief 
Information Technology Officer, 1996-99 

• Bellcore (a Bell Labs offshoot after AT&T’s 1984 divestiture), 
Executive Director – Regulation and Public Policy, 1983-96 

• AT&T (Corp. HQ), Division Manager – RF Engineering, and 
Director – Radio Spectrum Management, 1977-83 

• AT&T Long Lines, Group Supervisor – Microwave Radio 
System Design, 1972-77 

Specific RF Safety / 
Compliance Experience:  

• Involved in RF exposure matters since 1972 
• Have had lead corporate responsibility for RF safety and 

compliance at AT&T, Bellcore, Edwards & Kelcey, and PTG 
• While at AT&T, helped develop the mathematical models for 

calculating RF exposure levels 
• Have been relied on for compliance by all major wireless 

carriers, as well as by the federal government, several state 
and local governments, equipment manufacturers, system 
integrators, and other consulting / engineering firms  

Other Background: • Author, Microwave System Engineering (AT&T, 1974) 
• Co-author and executive editor, A Guide to New 

Technologies and Services (Bellcore, 1993) 
• National Spectrum Management Association (NSMA) – 

former three-term President and Chairman of the Board of 
Directors; was founding member, twice-elected Vice 
President, long-time member of the Board, and was named 
an NSMA Fellow in 1991 

• Have published more than 35 articles in industry magazines 
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EXHIBIT G 
 

Proof of Notification 
 

 

 

 

 

 



Recipient: Shipper:
Carey Thompson, CT DESPP-CTS Unit
1111 Country Club Road
MIDDLETOWN, CT, US, 06457

Michael Jones,
140 Beach 137th Street
ROCKAWAY PARK, NY, US, 11694

Purchase Order NJJER02042B

The following is the proof-of-delivery for tracking number: 771118999842

Thank you for choosing FedEx

Status:

Signed for by:

Service type:

Special Handling:

Delivered To:

Delivery Location:

Delivery date:

Delivery Information:

Shipping Information:

Tracking number: Ship Date:

Weight:

Deliver Weekday;
Adult Signature Required

Receptionist/Front Desk

FedEx 2Day

J.GARCIA

771118999842

Jan 27, 2023 09:59

1.0 LB/0.45 KG

Delivered

January 27, 2023

Dear Customer,

1111 COUNTRY CLUB RD

Jan 25, 2023

MIDDLETOWN, CT, 06457

5056698
Line

5056698
Line

5056698
Line

5056698
Line



Recipient: Shipper:
Mary Young, Westport Planning & Zoning Dept
110 Myrtle Ave
Room 203
Westpoort, CT, US, 06880

Michael Jones,
140 Beach 137th Street
ROCKAWAY PARK, NY, US, 11694

Purchase Order NJJER02042B

The following is the proof-of-delivery for tracking number: 771119102822

Thank you for choosing FedEx

Status:

Signed for by:

Service type:

Special Handling:

Delivered To:

Delivery Location:

Delivery date:

Delivery Information:

Shipping Information:

Tracking number: Ship Date:

Weight:

Deliver Weekday;
Adult Signature Required

Receptionist/Front Desk

FedEx 2Day

F.RICHARD

771119102822

Jan 26, 2023 10:25

1.0 LB/0.45 KG

Delivered

January 26, 2023

Dear Customer,

110 MYRTLE AVE

Jan 25, 2023

Westpoort, CT, 06880

5056698
Line

5056698
Line

5056698
Line

5056698
Line



Recipient: Shipper:
Steve Smith, Westport Buiding Department
515 Post Road East
2nd Floor
WESTPORT, CT, US, 06880

Michael Jones,
140 Beach 137th Street
ROCKAWAY PARK, NY, US, 11694

Purchase Order NJJER02042B

The following is the proof-of-delivery for tracking number: 771119170057

Thank you for choosing FedEx

Status:

Signed for by:

Service type:

Special Handling:

Delivered To:

Delivery Location:

Delivery date:

Delivery Information:

Shipping Information:

Tracking number: Ship Date:

Weight:

Deliver Weekday;
Adult Signature Required

Receptionist/Front Desk

FedEx 2Day

S.WRIGHT

771119170057

Jan 26, 2023 11:21

1.0 LB/0.45 KG

Delivered

January 26, 2023

Dear Customer,

515 POST RD E

Jan 25, 2023

WESTPORT, CT, 06880

5056698
Line

5056698
Line

5056698
Line

5056698
Line
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