
   426 Kinds Park Dr. EXT Apt D 

   Liverpool, NY 13090 

   ahebel@clinellc.com 

   215.588.7035 

  

March 9, 2021 

 

Melanie A. Bachman 

Executive Director 

Connecticut Siting Council 

10 Franklin Square 

New Britain, CT 06051 

 

Re:  Notice of Exempt Modifications – AT&T Site CT1070 

  AT&T Telecommunications Facility @ 52 East Center Street Manchester, CT 06040 

 

Dear Ms. Bachman, 

 

New Cingular Wireless, PCS, LLC (“AT&T”) currently maintains a wireless telecommunications facility 

on an existing +/- 198’ monopole tower at the above referenced address, latitude 41.77563111, longitude 

-72.5208050. Said self-support tower is owned and managed by EIP Communications I, LLC.  

 

AT&T desires to modify its existing telecommunications facility by adding three (3) antennas, replacing 

(3) antennas, replacing (3) RRUs, adding (6) RRUs, adding one (1) surge arrestor with the associated 

cables as more particularly detailed and described on the enclosed Construction Drawings prepared by 

Dewberry Engineers Inc., last revised on March 9, 2021. The centerline height of the existing antennas is 

and will remain at 63 feet.  

 

Please accept this letter as notification pursuant to R.C.S.A §16-50j-73 for construction that constitutes 

an exempt modification pursuant to R.C.S.A §16-50j-72(b)(2). In accordance with R.C.S.A §16-50j-73, a 

copy of this letter is being sent to the following individuals: Scott Shanley Town General Manager for the 

Town of Manchester: Gary Anderson Director of Planning and Economic Development: Michael Ashley 

Culbert for EIP Communications as tower owner and Southern New England Telephone Company as 

property owner.   

 

The planned modifications to the facility fall squarely within those activities explicitly provided for in 

R.C.S.A. §16-50j-72(b)(2). Specifically: 

 

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

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

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

or to levels that exceed state and local criteria.  

4. The operation of the modified facility will not increase radio frequency emissions at the facility to 

a level at or above the Federal Communications Commissions safety standard. Please see the RF 

emissions calculation for AT&T’s modified facility enclosed herewith.  

5. The proposed modifications will not cause an ineligible change or alternation in the physical or 

environmental characteristics of the site. 
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6. The existing structure and its foundation can support the proposed loading. Please see the 

structural analysis dated February 19, 2021 and prepared by Tower Engineering Professionals 

enclosed herewith.  

 

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

referenced telecommunications facility constitute an exempt modification under R.C.S.A §16-50j-

72(b)(2).  

 

Best Regards, 

 

 

 

Allison Hebel 

Site Acquisition Consultant – Agent for AT&T 

Centerline Communications LLC 

750 West Center St. Ste 301 

West Bridgewater, MA 02379 

215-588-7035 

ahebel@clinellc.com 
 
Enclosures:  Exhibit 1 – Construction Drawings 

   Exhibit 2 – Property Card and GIS 

   Exhibit 3 – Structural Analysis 

   Exhibit 4 – Mount Analysis 

   Exhibit 5 – RF Emissions Analysis Report Evaluation 

   Exhibit 6 – Available Town of Manchester Original Tower Approval Records 

   Exhibit 7 – Notice Deliver Confirmations 

 

Cc:   Scott Shanley, as elected official, Town of Manchester 

   Gary Anderson Director of Planning and Development, Town of Manchester 

   EIP Communications I, LLC, Tower Owner 

   Southern New England Telephone Company, as Property Owner 

 
 
 
 
 
 
 
 
 
 
 
 
 



Date 
Recipient 
Page 3 of 10 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT 1 
 
 



PROJECT INFORMATION

APPLICABLE BUILDING CODES AND STANDARDSDRAWING INDEX REV

CONTACT INFORMATION

DIRECTIONS:

SITE NAME: MANCHESTER-EAST CENTER ST. LTE 4C, 5C, 5G, RETRO
SITE NUMBER: CT1070

PACE NO.: MRCTB047216 (4C), MRCTB047286 (5C), MRCTB047169 (5G NR),
MRCTB047317 (RETRO)

VICINITY MAP

Mobility
at&t

Mobility
at&tDewberry Engineers Inc.

99 SUMMER STREET
SUITE 700
BOSTON, MA 02110
PHONE: 617.695.3400
FAX: 617.695.3310

MANCHESTER-EAST CENTER ST.

SITE NO. CT1070
LTE 4C, 5C, 5G NR, RETRO
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SITE NO. CT1070
LTE 4C, 5C, 5G NR, RETRO

GENERAL NOTES:

SITE WORK GENERAL NOTES:

CONCRETE & REINFORCING STEEL NOTES:

STRUCTURAL STEEL NOTES:

ELECTRICAL INSTALLATION NOTES:

COMPACTION EQUIPMENT:

SOIL COMPACTION NOTES FOR SLAB ON GRADE:

CONSTRUCTION NOTES:
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99 SUMMER STREET
SUITE 700
BOSTON, MA 02110
PHONE: 617.695.3400
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MANCHESTER-EAST CENTER ST.

SITE NO. CT1070
LTE 4C, 5C, 5G NR, RETRO

PARTIAL SOUTH ELEVATION
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SITE NO. CT1070
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EXISTING ANTENNA PLAN PROPOSED ANTENNA PLAN
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BOSTON, MA 02110
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MANCHESTER-EAST CENTER ST.

SITE NO. CT1070
LTE 4C, 5C, 5G NR, RETRO

EQUIPMENT ROOM LAYOUT

FINAL EQUIPMENT CONFIGURATION
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BOSTON, MA 02110
PHONE: 617.695.3400
FAX: 617.695.3310

MANCHESTER-EAST CENTER ST.

SITE NO. CT1070
LTE 4C, 5C, 5G NR, RETRO

EQUIPMENT PLUMBING DIAGRAM



GROUNDING NOTES:

TYPICAL ANTENNA GROUNDING DETAIL
TYPICAL GROUND BAR
MECHANICAL CONNECTION DETAIL

Mobility
at&tDewberry Engineers Inc.

99 SUMMER STREET
SUITE 700
BOSTON, MA 02110
PHONE: 617.695.3400
FAX: 617.695.3310

MANCHESTER-EAST CENTER ST.

SITE NO. CT1070
LTE 4C, 5C, 5G NR, RETRO
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February 19, 2021                                                                                                                    
 
Thomas L. Rigg Jr. Tower Engineering Professionals 
Everest Infrastructure Partners 326 Tryon Road 
Two Allegheny Center, Nova Tower 2, Suite 703 Raleigh, NC 27603 
Pittsburgh, PA 15212 (919) 661-6351 
(603) 498-7462 SDD@tepgroup.net 
 
Subject: Structural Modification Analysis Report 
 
Carrier Designation: AT&T Mobility, LLC Reconfiguration 
 Site Number: CT1070 
 Site Name: Manchester-East Center St. 
 
Client Designation: Site Number: 701816 
 Site Name: Manchester CO 
 
Engineering Firm Designation: TEP Project Number: 257649.494504  
 
Site Data: 52 East Center Street, Manchester, Hartford County, CT 06040 
 Latitude 41° 46' 32.41 '', Longitude -72° 31' 15.09'' 
 22.5 ± Foot - Self-Support Tower on 37.5 ± Foot Rooftop 
 
Dear Thomas L. Rigg Jr., 
 
Tower Engineering Professionals is pleased to submit this “Structural Modification Analysis Report” to 
determine the structural integrity of the above-mentioned tower.   
 
The purpose of the analysis is to determine acceptability of the tower stress level. Based on our analysis we have 
determined the stress level for the tower and foundation structure, under the following load case, to be: 
 
 LC2: Existing + Proposed + Reserved Loading with Proposed Modifications Sufficient Capacity 
 Note: See Table 1 for the existing, proposed, and reserved loading 

 
 
 
 
The analysis has been performed in accordance with the ANSI/TIA-222-G-2-2009 Structural Standard for Antenna 
Supporting Structures and Antennas – Addendum 2 and the 2018 Connecticut State Building Code. 
 
All modifications and equipment proposed in this report shall be installed in accordance with the appurtenances 
listed in Table 1 and the attached drawings for the determined available structural capacity to be effective. 
 
We at Tower Engineering Professionals appreciate the opportunity of providing our continuing professional 
services to you and Everest Infrastructure Partners. If you have any questions or need further assistance on this 
or any other projects please give us a call. 
 
Structural analysis prepared by: Brendan K. Orner, P.E. / ECL 
 
Respectfully submitted by: 
 
 
 
Aaron T. Rucker, P.E.   

Tower Structure Capacity Base Frame Capacity 

89.1% 87.6% 

02/20/2021
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1) INTRODUCTION 
 
The tower is a 22.5 ± Foot Self-Support Tower mapped by Hightower Solutions in August of 2017. The original 
design standard and wind speed were unavailable for review. All information provided to TEP was assumed to be 
accurate and complete. 
 
 
2) ANALYSIS CRITERIA 
 

TIA-222 Revision: ANSI/TIA-222-G-2-2009 
Type of Analysis: Feasibility 
Structure Class: II 
Wind Speed: 97 mph (Nominal) 
Exposure Category: C 
Topographic Category: 1 (Kzt = 1.0) 
Ice Thickness: 1.0 in 
Wind Speed with Ice: 50 mph 
Seismic Design Category: B 
Seismic Ss: 0.178 
Seismic S1: 0.064 
Service Wind Speed: 60 mph 

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

Existing/ 
Proposed/ 
Reserved 

Mount 
Level 

(ft) 

Ant   
CL 
(ft) 

Qty Antenna Model 
Mount 
Type 

Qty 
Coax 

Coax 
Size 

Coax 
Location 

Owner/ 
Tenant 

Proposed 63.0 63.0 

2 CCI DMP65R-BU6DA 

Platform 

2 
1 

DC 
.488 

AB Face AT&T 

1 CCI DMP65R-BU8DA 

2 CCI OPA65R-BU6DA 

1 CCI OPA65R-BU8DA 

3 Ericsson 4449 B5/B12 

3 Ericsson 4478 B14 

3 Ericsson 4426 B66 

1 Raycap DC6-48-60-0-8F 

Existing 63.0 63.0 

1 CCI TPA-65R-LCUUUU-H8 

12 
4 
2 

7/8 
DC 
3/8 

AB Face AT&T 

3 Kathrein 800 10121 

2 Quintel QS66512-2 

3 Ericsson RRUS 32 B30 

3 Ericsson RRUS 12 B2 

12 CCI TPX-070821 

3 CCI DTMABP7819VG12A 

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

To Be 
Removed 

63.0 63.0 

2 
KMW AM-X-CD-16-65-00R-

RET 
- - - - AT&T 

1 Andrew SBNH-1D6565C 

3 Ericsson RRUS 11 B12 
Notes: 
1)  Tower is on top of a 37.5-ft rooftop. All elevations are measured from ground level. 
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3) ANALYSIS PROCEDURE 
 
Table 2 - Documents Provided 

Document Remarks Source 

Tower Mapping Report 
Hightower Solutions, dated August 22, 2017 

Site No. CT1070 FA 10035030 
Everest 

Previous Structural 
Analysis 

Malouf Engineering Intl., Inc., dated August 23, 2017 
MEI Project ID: CT05236S-17V0 

Everest 

Preliminary 
Construction Drawings 

Dewberry Engineers, Inc., 
Dewberry No. 50123198/50123221 

Everest 

Previous Structural 
Analysis 

Tower Engineering Professionals, dated December 4, 2020 
Project No. 257649.470413 

TEP 

Correspondence  
Correspondence in reference to the existing, proposed, and reserved 

loading. 
Everest 

 
 3.1)  Analysis Method 
  

tnxTower (version 8.0.7.5), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. 
 
RISA-3D (version 17.0.4), a commercially available analysis software package, was used to model and 
analyze the foundation.  Selected output from the analysis is included in Appendix B. 

 
 3.2) Analysis Assumptions 
 

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

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

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

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

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

capacity requirements of appurtenance wind area and weight as provided by the original 
manufacturer specifications. It is the carrier’s responsibility to ensure compliance to the structural 
limitations of the existing and/or proposed antenna mounts. TEP did not analyze antennas 
supporting mounts as part of this structural analysis report.  

7) The following material grades were assumed: 
a) Connection bolts:  A325N 
b) Tower Legs and Bracing: A36 
c) Tower Base Frame Beams: A992 
d) Tower Base Frame Bracing: A36 

8) All connections between members of the base frame and connections of the base frame to the 
building columns were assumed to be sufficient to develop the capacity of the frame members. 

 
This analysis may be affected if any assumptions are not valid or have been made in error. Tower 
Engineering Professionals should be notified to determine the effect on the structural integrity of the 
tower. 
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4) ANALYSIS RESULTS 
 
Table 3 - Section Capacity (Summary) 

Section 
No. Elevation (ft) Component Type Size Critical 

Element P (lb) øPallow (lb) % 
Capacity 

Pass / 
Fail 

T1 60 - 55 Leg L3x3x5/16 1 -13404 33022 40.6 Pass 

T2 55 - 50 Leg L3x3x5/16 13 -19846 33022 60.1 Pass 

T3 50 - 45 Leg L3x3x5/16 25 -28573 33022 86.5 Pass 

T4 45 - 40 Leg L3x3x5/16 38 -25931 33022 78.5 Pass 

T5 40 - 37.5 Leg L3x3x5/16 53 -44716 50168 89.1 Pass 

T1 60 - 55 Diagonal L3x3x1/4 9 -10064 23754 
42.4 

77.3 (b) 
Pass 

T2 55 - 50 Diagonal L3x3x1/4 21 -10530 23754 
44.3 

80.9 (b) 
Pass 

T3 50 - 45 Diagonal L3x3x1/4 33 -10880 23754 
45.8 

83.3 (b) 
Pass 

T4 45 - 40 Diagonal L3x3x1/4 45 -11038 43997 
25.1 

78.5 (b) 
Pass 

T5 40 - 37.5 Diagonal L3x3x1/4 61 -7902 32442 
24.4 

60.4 (b) 
Pass 

T2 55 - 50 Horizontal L2 1/2x2x3/16 17 -5306 15681 
33.8 

67.5 (b) 
Pass 

T3 50 - 45 Horizontal L2 1/2x2x3/16 29 -5527 15681 
35.2 

70.2 (b) 
Pass 

T4 45 - 40 Horizontal L2 1/2x2x3/16 42 -4713 15681 
30.1 

65.8 (b) 
Pass 

T1 60 - 55 Top Girt L3x3x1/4 5 -2571 30946 
8.3 

24.9 (b) 
Pass 

T5 40 - 37.5 Top Girt L2 1/2x2x3/16 58 -4767 15681 
30.4 

66.1 (b) 
Pass 

       Summary  

      Leg (T5) 89.1 Pass 

      Diagonal (T3) 83.3 Pass 

      Horizontal (T3) 70.2 Pass 

      Top Girt (T5) 66.1 Pass 

      Bolt Checks 83.3 Pass 

      RATING = 89.1 Pass 

 
Table 4 - Tower Component Stresses vs. Capacity 

Notes Component 
Elevation 

(ft) 
% Capacity Pass / Fail 

1 Tower Leg-Base Frame Connection - 87.6 Pass 

1 Base Frame - 85.1 Pass 

 

Structure Rating (max from all components) =  89.1% 

Notes: 
1) See additional documentation in “Appendix B - Additional Calculations” for calculations supporting the % capacity listed. 

 
Table 5 - Dish Twist/Sway Results for 60 mph Service Wind Speed 

Elevation 
(ft) 

Dish Model 
Beam Deflection 

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

- - - - - 
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4.1 ) Recommendations 
 

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

2) The modifications depicted in “Appendix C – Structural Design Drawings” shall be installed and, 
upon completion, inspected.  The tower has sufficient capacity to carry the existing, proposed, 
and reserved loading once the proposed modifications are installed. 

3) There was not sufficient information available to analyze the connections between members of 
the base frame or the connections of the base frame to the building columns.  TEP recommends 
a connection mapping be performed to obtain dimensions and quantities of all connection plates 
and hardware so that a rigorous analysis can be performed. 

4) Prior to acceptance of changed configuration a rigorous structural analysis shall be performed in 
order to determine the overall stability and the adequacy of the structural members, connections 
and building structure. 
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APPENDIX A 
 

TNX TOWER OUTPUT 
  



 Tower Engineering Professionals

 Tower Engineering Professionals, Inc.
 326 Tryon Road

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

 FAX: (919) 661-6350

Job: 701816 - Manchester CO
 Project: TEP No. 257649.494504
 Client: Everest  Drawn by: borner  App'd:

 Code:  TIA-222-G  Date: 02/18/21  Scale:  NTS
 Path:

G:\Shared drives\257638 - 1477704\257649\P-251275_L-494504_701816_Manchester, CO_SDD\tnx\701816 - Manchester CO.eri
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1" x 8' Lightning Rod 66.5800 10121 w/ Mount Pipe 63800 10121 w/ Mount Pipe 63800 10121 w/ Mount Pipe 63QS66512-2 w/ Mount Pipe 63QS66512-2 w/ Mount Pipe 63TPA-65R-LCUUUU-H8 w/ Mount Pipe 63RRUS 12 B2 63RRUS 12 B2 63RRUS 12 B2 63RRUS 32 B30 63RRUS 32 B30 63RRUS 32 B30 63(2) DMP65R-BU6D w/ Mount Pipe 63(2) OPA65R-BU6D w/ Mount Pipe 63DMP65R-BU8D w/ Mount Pipe 63OPA65R-BU8D w/ Mount Pipe 63RRUS 4449 B5/B12 63RRUS 4449 B5/B12 63RRUS 4449 B5/B12 63RRUS 4478 B14 63RRUS 4478 B14 63RRUS 4478 B14 63RRUS 4426 B66 63RRUS 4426 B66 63RRUS 4426 B66 63(4) TPX-070821 63(4) TPX-070821 63(4) TPX-070821 63DTMABP7819VG12A 63DTMABP7819VG12A 63DTMABP7819VG12A 63DC6-48-60-18-8F 63DC6-48-60-18-8F 63DC6-48-60-0-8F 63Platform Mount [LP 603-1] 60DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

1" x 8' Lightning Rod 66.5

800 10121 w/ Mount Pipe 63

800 10121 w/ Mount Pipe 63

800 10121 w/ Mount Pipe 63

QS66512-2 w/ Mount Pipe 63

QS66512-2 w/ Mount Pipe 63

TPA-65R-LCUUUU-H8 w/ Mount Pipe 63

RRUS 12 B2 63

RRUS 12 B2 63

RRUS 12 B2 63

RRUS 32 B30 63

RRUS 32 B30 63

RRUS 32 B30 63

(2) DMP65R-BU6D w/ Mount Pipe 63

(2) OPA65R-BU6D w/ Mount Pipe 63

DMP65R-BU8D w/ Mount Pipe 63

OPA65R-BU8D w/ Mount Pipe 63

RRUS 4449 B5/B12 63

RRUS 4449 B5/B12 63

RRUS 4449 B5/B12 63

RRUS 4478 B14 63

RRUS 4478 B14 63

RRUS 4478 B14 63

RRUS 4426 B66 63

RRUS 4426 B66 63

RRUS 4426 B66 63

(4) TPX-070821 63

(4) TPX-070821 63

(4) TPX-070821 63

DTMABP7819VG12A 63

DTMABP7819VG12A 63

DTMABP7819VG12A 63

DC6-48-60-18-8F 63

DC6-48-60-18-8F 63

DC6-48-60-0-8F 63

Platform Mount [LP 603-1] 60

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

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

TOWER DESIGN NOTES
1. Tower is located in Hartford County, Connecticut.
2. Tower designed for Exposure C to the TIA-222-G Standard.
3. Tower designed for a 97 mph basic wind in accordance with the TIA-222-G Standard.
4. Tower is also designed for a 50 mph basic wind with 1.00 in ice. Ice is considered to increase

in thickness with height.
5. Deflections are based upon a 60 mph wind.
6. Tower Structure Class II.
7. Topographic Category 1 with Crest Height of 0.00 ft
8. TOWER RATING: 89.1%



ttnnxxTToowweerr Job
701816 - Manchester CO

Page
1 of 14

Tower Engineering
Professionals, Inc.

326 Tryon Road

Project
TEP No. 257649.494504

Date
14:18:08 02/18/21

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

Client
Everest

Designed by
borner

 

Tower Input Data

The main tower is a 4x free standing tower with an overall height of 60.00 ft above the ground line.
The base of the tower is set at an elevation of 37.50 ft above the ground line.

The face width of the tower is 3.00 ft at the top and 3.00 ft at the base.

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

The following design criteria apply:

Tower is located in Hartford County, Connecticut.

Basic wind speed of 97 mph.

Structure Class II.

Exposure Category C.

Topographic Category 1.

Crest Height 0.00 ft.

Nominal ice thickness of 1.0000 in.

Ice thickness is considered to increase with height.
Ice density of 56 pcf.

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

Temperature drop of 50 °F.

Deflections calculated using a wind speed of 60 mph.

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

Pressures are calculated at each section.

Stress ratio used in tower member design is 1.

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

Options
  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules

Consider Moments - Horizontals Assume Legs Pinned √ Calculate Redundant Bracing Forces

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

  Use Moment Magnification √ Use Clear Spans For Wind Area √ SR Leg Bolts Resist Compression

√ Use Code Stress Ratios Use Clear Spans For KL/r All Leg Panels Have Same Allowable

√ Use Code Safety Factors - Guys Retension Guys To Initial Tension Offset Girt At Foundation

  Escalate Ice √ Bypass Mast Stability Checks √ Consider Feed Line Torque

Always Use Max Kz √ Use Azimuth Dish Coefficients √ Include Angle Block Shear Check

Use Special Wind Profile √ Project Wind Area of Appurt. Use TIA-222-G Bracing Resist. Exemption

√ Include Bolts In Member Capacity   Autocalc Torque Arm Areas   Use TIA-222-G Tension Splice Exemption

Leg Bolts Are At Top Of Section Add IBC .6D+W Combination Poles

√ Secondary Horizontal Braces Leg √ Sort Capacity Reports By Component Include Shear-Torsion Interaction

  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing   Always Use Sub-Critical Flow

SR Members Have Cut Ends Treat Feed Line Bundles As Cylinder Use Top Mounted Sockets

SR Members Are Concentric 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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Leg CLeg D

F
a
c

e
 A

Face B

Face D

Square Tower

F
a
c

e
 C

Wind 0

Wind 90

W
in
d 

45

Leg A Leg B

Z

X

Tower Section Geometry
Tower

 Section
Tower

 Elevation

ft

Assembly
Database

Description Section
Width

ft

Number
of

Sections

Section
Length

ft
T1 60.00-55.00 3.00 1 5.00

T2 55.00-50.00 3.00 1 5.00

T3 50.00-45.00 3.00 1 5.00

T4 45.00-40.00 3.00 1 5.00

T5 40.00-37.50 3.00 1 2.50

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 60.00-55.00 5.00 Diag Down No Yes 0.0000 0.0000

T2 55.00-50.00 5.00 Diag Down No Yes 0.0000 0.0000

T3 50.00-45.00 5.00 Diag Down No Yes 0.0000 0.0000

T4 45.00-40.00 5.00 X Brace No Yes 0.0000 0.0000

T5 40.00-37.50 2.50 Diag Down No Yes 0.0000 0.0000

Tower Section Geometry (cont’d)
Tower

 Elevation
ft

Leg
Type

Leg
Size

Leg
Grade

Diagonal
Type

Diagonal
Size

Diagonal
Grade

T1 60.00-55.00 Equal Angle L3x3x5/16 A36

(36 ksi)

Equal Angle L3x3x1/4 A572-50

(50 ksi)
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Tower
 Elevation

ft

Leg
Type

Leg
Size

Leg
Grade

Diagonal
Type

Diagonal
Size

Diagonal
Grade

T2 55.00-50.00 Equal Angle L3x3x5/16 A36

(36 ksi)

Equal Angle L3x3x1/4 A572-50

(50 ksi)

T3 50.00-45.00 Equal Angle L3x3x5/16 A36

(36 ksi)

Equal Angle L3x3x1/4 A572-50

(50 ksi)

T4 45.00-40.00 Equal Angle L3x3x5/16 A36

(36 ksi)

Equal Angle L3x3x1/4 A572-50

(50 ksi)

T5 40.00-37.50 Equal Angle L3x3x5/16 A36

(36 ksi)

Equal Angle L3x3x1/4 A572-50

(50 ksi)

Tower Section Geometry (cont’d)
Tower

 Elevation
ft

Top Girt
Type

Top Girt
Size

Top Girt
Grade

Bottom Girt
Type

Bottom Girt
Size

Bottom Girt
Grade

T1 60.00-55.00 Equal Angle L3x3x1/4 A36

(36 ksi)

Flat Bar A36

(36 ksi)

T5 40.00-37.50 Single Angle L2 1/2x2x3/16 A36

(36 ksi)

Flat Bar 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 60.00-55.00 None Flat Bar A36

(36 ksi)

Single Angle L2 1/2x2x3/16 A36

(36 ksi)

T2 55.00-50.00 None Flat Bar A36

(36 ksi)

Single Angle L2 1/2x2x3/16 A36

(36 ksi)

T3 50.00-45.00 None Flat Bar A36

(36 ksi)

Single Angle L2 1/2x2x3/16 A36

(36 ksi)

T4 45.00-40.00 None Flat Bar A36

(36 ksi)

Single Angle L2 1/2x2x3/16 A36

(36 ksi)

T5 40.00-37.50 None Flat Bar A36

(36 ksi)

Single Angle L2 1/2x2x3/16 A36

(36 ksi)

Tower Section Geometry (cont’d)
Tower

 Elevation

ft

Gusset
Area

(per face)

ft2

Gusset
Thickness

in

Gusset Grade Adjust. Factor
Af

Adjust.
Factor

Ar

Weight Mult. Double Angle
Stitch Bolt
Spacing

Diagonals
in

Double Angle
Stitch Bolt
Spacing

Horizontals
in

Double Angle
Stitch Bolt
Spacing

Redundants
in

T1 60.00-55.00 0.00 0.3125 A36

(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T2 55.00-50.00 0.00 0.3125 A36

(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T3 50.00-45.00 0.00 0.3125 A36

(36 ksi)

1 1 1 36.0000 36.0000 36.0000

T4 45.00-40.00 0.00 0.3125 A36

(36 ksi)

1 1 1 36.0000 36.0000 36.0000
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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

T5 40.00-37.50 0.00 0.3125 A36

(36 ksi)

1 1 1 36.0000 36.0000 36.0000

Tower Section Geometry (cont’d)
K Factors1

Tower
 Elevation

ft

Calc
K

Single
Angles

Calc
K

Solid
Rounds

Legs X
Brace
Diags

X
Y

K
Brace
Diags

X
Y

Single
Diags

X
Y

Girts

X
Y

Horiz.

X
Y

Sec.
Horiz.

X
Y

Inner
Brace

X
Y

T1

60.00-55.00

Yes No 1 1

1

1

1

1

1

1

1

1

1

1

1

1

1

T2

55.00-50.00

Yes No 1 1

1

1

1

1

1

1

1

1

1

1

1

1

1

T3

50.00-45.00

Yes No 1 1

1

1

1

1

1

1

1

1

1

1

1

1

1

T4

45.00-40.00

Yes No 1 1

1

1

1

1

1

1

1

1

1

1

1

1

1

T5

40.00-37.50

Yes 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.

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 60.00-55.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

T2 55.00-50.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

T3 50.00-45.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

T4 45.00-40.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

T5 40.00-37.50 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

Tower Section Geometry (cont’d)
Tower

 Elevation
ft

Leg
Connection

Type

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

Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No.

T1 60.00-55.00 Flange 0.7500

A325N

0 0.6250

A325X

1 0.6250

A325N

1 0.0000

A325N

0 0.6250

A325N

0 0.6250

A325N

1 0.6250

A325N

0

T2 55.00-50.00 Flange 0.7500

A325N

0 0.6250

A325X

1 0.6250

A325N

1 0.0000

A325N

0 0.6250

A325N

0 0.6250

A325N

1 0.6250

A325N

0
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Tower
 Elevation

ft

Leg
Connection

Type

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

Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No. Bolt Size
in

No.

T3 50.00-45.00 Flange 0.7500

A325N

0 0.6250

A325X

1 0.6250

A325N

1 0.0000

A325N

0 0.6250

A325N

0 0.6250

A325N

1 0.6250

A325N

0

T4 45.00-40.00 Flange 0.7500

A325N

0 0.6250

A325X

1 0.6250

A325N

1 0.6250

A325N

0 0.6250

A325N

0 0.6250

A325N

1 0.6250

A325N

0

T5 40.00-37.50 Flange 0.7500

A325N

4 0.6250

A325X

1 0.6250

A325N

1 0.6250

A325N

0 0.6250

A325N

0 0.6250

A325N

1 0.6250

A325N

0

Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description Face

or
Leg

Allow
Shield

Exclude
From

Torque
Calculation

Component
Type

Placement

ft

Total
Number

Number
Per Row

Clear
Spacing

in

Width or
Diameter

in

Perimeter

in

Weight

plf

3/4'' Rung (12'' S, 16

3/8'' W)

D No No Ar (CaAa) 60.00 - 39.17 1 1 1.0230 1.0230 2.05

Ladder Rail PL 2

1/2'' x 3/8''

D No No Af (CaAa) 60.00 - 39.17 2 2 17.0000 0.3750 3.19

****

Rail L2 1/2x2 1/2x

1/4

B No No Af (CaAa) 60.00 - 42.00 2 2 40.0000 2.5000 4.10

Rung L2.5x2.5x1/8

(36'' wide 36'' step)

B No No Af (CaAa) 60.00 - 42.00 1 1 2.5000 2.5000 2.07

LDF5-50A(7/8) B No No Ar (CaAa) 60.00 - 42.00 12 10 0.5000 1.0900 0.33

3/4'' DC B No No Ar (CaAa) 60.00 - 42.00 6 6 0.5000 0.7500 1.24

3/8'' Fiber Cable B No No Ar (CaAa) 60.00 - 42.00 2 2 0.5000 0.3750 0.18

0.5'' Fiber Cable B No No Ar (CaAa) 60.00 - 42.00 1 1 0.5000 0.5000 0.13

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
T1 60.00-55.00 A

B

C

D

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

15.665

0.000

1.137

0.000

0.000

0.000

0.000

0

111

0

42

T2 55.00-50.00 A

B

C

D

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

15.665

0.000

1.137

0.000

0.000

0.000

0.000

0

111

0

42

T3 50.00-45.00 A

B

C

D

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

15.665

0.000

1.137

0.000

0.000

0.000

0.000

0

111

0

42

T4 45.00-40.00 A

B

C

D

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

9.399

0.000

1.137

0.000

0.000

0.000

0.000

0

66

0

42

T5 40.00-37.50 A

B

C

D

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.189

0.000

0.000

0.000

0.000

0

0

0

7
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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
T1 60.00-55.00 A

B

C

D

2.114 0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

40.111

0.000

7.479

0.000

0.000

0.000

0.000

0

670

0

196

T2 55.00-50.00 A

B

C

D

2.095 0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

39.939

0.000

7.422

0.000

0.000

0.000

0.000

0

663

0

194

T3 50.00-45.00 A

B

C

D

2.074 0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

39.751

0.000

7.359

0.000

0.000

0.000

0.000

0

656

0

191

T4 45.00-40.00 A

B

C

D

2.051 0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

23.727

0.000

7.290

0.000

0.000

0.000

0.000

0

389

0

188

T5 40.00-37.50 A

B

C

D

2.032 0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

1.206

0.000

0.000

0.000

0.000

0

0

0

31

Feed Line Center of Pressure
 Section Elevation

ft

CPX

in

CPZ

in

CPX
Ice
in

CPZ
Ice
in

T1 60.00-55.00 0.0000 -2.8808 0.0000 -3.4296

T2 55.00-50.00 0.0000 -2.9153 0.0000 -3.5040

T3 50.00-45.00 0.0000 -2.9153 0.0000 -3.5149

T4 45.00-40.00 0.0000 -1.3528 0.0000 -0.7522

T5 40.00-37.50 0.0000 0.3191 0.0000 0.4634

Shielding Factor Ka
Tower
Section

Feed Line
Record No.

Description Feed Line
Segment Elev.

Ka
No Ice

Ka
Ice

T1 1 3/4" Rung (12" S, 16 3/8" W) 55.00 - 60.00 0.6000 0.3762

T1 2 Ladder Rail PL 2 1/2" x 3/8" 55.00 - 60.00 0.6000 0.3762

T1 4 Rail L2 1/2x2 1/2x 1/4 55.00 - 60.00 0.6000 0.3762

T1 5 Rung L2.5x2.5x1/8 (36" wide

36" step)

55.00 - 60.00 0.6000 0.3762

T1 6 LDF5-50A(7/8) 55.00 - 60.00 0.6000 0.3762

T1 7 3/4" DC 55.00 - 60.00 0.6000 0.3762

T1 8 3/8" Fiber Cable 55.00 - 60.00 0.6000 0.3762

T1 9 0.5" Fiber Cable 55.00 - 60.00 0.6000 0.3762

T2 1 3/4" Rung (12" S, 16 3/8" W) 50.00 - 55.00 0.6000 0.3855

T2 2 Ladder Rail PL 2 1/2" x 3/8" 50.00 - 55.00 0.6000 0.3855

T2 4 Rail L2 1/2x2 1/2x 1/4 50.00 - 55.00 0.6000 0.3855

T2 5 Rung L2.5x2.5x1/8 (36" wide

36" step)

50.00 - 55.00 0.6000 0.3855

T2 6 LDF5-50A(7/8) 50.00 - 55.00 0.6000 0.3855
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Tower
Section

Feed Line
Record No.

Description Feed Line
Segment Elev.

Ka

No Ice
Ka

Ice
T2 7 3/4" DC 50.00 - 55.00 0.6000 0.3855

T2 8 3/8" Fiber Cable 50.00 - 55.00 0.6000 0.3855

T2 9 0.5" Fiber Cable 50.00 - 55.00 0.6000 0.3855

T3 1 3/4" Rung (12" S, 16 3/8" W) 45.00 - 50.00 0.6000 0.3885

T3 2 Ladder Rail PL 2 1/2" x 3/8" 45.00 - 50.00 0.6000 0.3885

T3 4 Rail L2 1/2x2 1/2x 1/4 45.00 - 50.00 0.6000 0.3885

T3 5 Rung L2.5x2.5x1/8 (36" wide

36" step)

45.00 - 50.00 0.6000 0.3885

T3 6 LDF5-50A(7/8) 45.00 - 50.00 0.6000 0.3885

T3 7 3/4" DC 45.00 - 50.00 0.6000 0.3885

T3 8 3/8" Fiber Cable 45.00 - 50.00 0.6000 0.3885

T3 9 0.5" Fiber Cable 45.00 - 50.00 0.6000 0.3885

T4 1 3/4" Rung (12" S, 16 3/8" W) 40.00 - 45.00 0.6000 0.2102

T4 2 Ladder Rail PL 2 1/2" x 3/8" 40.00 - 45.00 0.6000 0.2102

T4 4 Rail L2 1/2x2 1/2x 1/4 42.00 - 45.00 0.6000 0.2102

T4 5 Rung L2.5x2.5x1/8 (36" wide

36" step)

42.00 - 45.00 0.6000 0.2102

T4 6 LDF5-50A(7/8) 42.00 - 45.00 0.6000 0.2102

T4 7 3/4" DC 42.00 - 45.00 0.6000 0.2102

T4 8 3/8" Fiber Cable 42.00 - 45.00 0.6000 0.2102

T4 9 0.5" Fiber Cable 42.00 - 45.00 0.6000 0.2102

T5 1 3/4" Rung (12" S, 16 3/8" W) 39.17 - 40.00 0.6000 0.2467

T5 2 Ladder Rail PL 2 1/2" x 3/8" 39.17 - 40.00 0.6000 0.2467

Discrete Tower Loads
Description Face

or
Leg

Offset
Type

Offsets:
Horz

Lateral
Vert

ft
ft
ft

Azimuth
Adjustment

°

Placement

ft

CAAA
Front

ft2

CAAA
Side

ft2

Weight

lb

1'' x 8' Lightning Rod C From Leg 3.00

0.00

0.00

0.0000 66.50 No Ice

1/2'' Ice

1'' Ice

0.80

1.62

2.45

0.80

1.62

2.45

11

18

31

****

800 10121 w/ Mount Pipe B From Face 0.00

0.00

0.00

0.0000 63.00 No Ice

1/2'' Ice

1'' Ice

5.39

5.81

6.23

4.60

5.35

6.05

66

114

168

800 10121 w/ Mount Pipe C From Leg 3.00

0.00

0.00

-15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

5.39

5.81

6.23

4.60

5.35

6.05

66

114

168

800 10121 w/ Mount Pipe D From Leg 3.00

0.00

0.00

15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

5.39

5.81

6.23

4.60

5.35

6.05

66

114

168

QS66512-2 w/ Mount Pipe B From Face 3.00

0.00

0.00

0.0000 63.00 No Ice

1/2'' Ice

1'' Ice

8.37

8.93

9.46

8.46

9.66

10.55

137

212

296

QS66512-2 w/ Mount Pipe C From Leg 3.00

0.00

0.00

-15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

8.37

8.93

9.46

8.46

9.66

10.55

137

212

296

TPA-65R-LCUUUU-H8 w/

Mount Pipe

D From Leg 3.00

0.00

0.00

15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

13.54

14.24

14.95

10.96

12.49

14.04

114

218

331

RRUS 12 B2 B From Face 0.00

0.00

0.00

0.0000 63.00 No Ice

1/2'' Ice

1'' Ice

3.15

3.36

3.59

1.29

1.44

1.60

49

73

99
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Description Face
or

Leg

Offset
Type

Offsets:
Horz

Lateral
Vert

ft
ft
ft

Azimuth
Adjustment

°

Placement

ft

CAAA

Front

ft2

CAAA

Side

ft2

Weight

lb

RRUS 12 B2 C From Leg 3.00

0.00

0.00

-15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

3.15

3.36

3.59

1.29

1.44

1.60

49

73

99

RRUS 12 B2 D From Leg 3.00

0.00

0.00

15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

3.15

3.36

3.59

1.29

1.44

1.60

49

73

99

RRUS 32 B30 B From Face 0.00

0.00

0.00

0.0000 63.00 No Ice

1/2'' Ice

1'' Ice

2.73

2.95

3.18

1.67

1.86

2.05

53

74

98

RRUS 32 B30 C From Leg 3.00

0.00

0.00

-15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

2.73

2.95

3.18

1.67

1.86

2.05

53

74

98

RRUS 32 B30 D From Leg 3.00

0.00

0.00

15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

2.73

2.95

3.18

1.67

1.86

2.05

53

74

98

(2) DMP65R-BU6D w/

Mount Pipe

C From Leg 3.00

0.00

0.00

-15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

12.95

13.55

14.11

7.26

8.43

9.31

105

197

298

(2) OPA65R-BU6D w/

Mount Pipe

C From Leg 3.00

0.00

0.00

-15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

13.11

13.71

14.28

7.32

8.49

9.37

86

179

281

DMP65R-BU8D w/ Mount

Pipe

D From Leg 3.00

0.00

0.00

15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

18.11

18.84

19.59

10.26

11.78

13.33

129

250

382

OPA65R-BU8D w/ Mount

Pipe

D From Leg 3.00

0.00

0.00

15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

18.33

19.06

19.81

10.34

11.86

13.41

109

232

365

RRUS 4449 B5/B12 B From Face 0.00

0.00

0.00

0.0000 63.00 No Ice

1/2'' Ice

1'' Ice

1.97

2.14

2.33

1.41

1.56

1.73

71

90

111

RRUS 4449 B5/B12 C From Leg 3.00

0.00

0.00

-15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

1.97

2.14

2.33

1.41

1.56

1.73

71

90

111

RRUS 4449 B5/B12 D From Leg 3.00

0.00

0.00

15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

1.97

2.14

2.33

1.41

1.56

1.73

71

90

111

RRUS 4478 B14 B From Face 0.00

0.00

0.00

0.0000 63.00 No Ice

1/2'' Ice

1'' Ice

1.84

2.01

2.19

1.06

1.20

1.34

60

76

94

RRUS 4478 B14 C From Leg 3.00

0.00

0.00

-15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

1.84

2.01

2.19

1.06

1.20

1.34

60

76

94

RRUS 4478 B14 D From Leg 3.00

0.00

0.00

15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

1.84

2.01

2.19

1.06

1.20

1.34

60

76

94

RRUS 4426 B66 B From Face 0.00

0.00

0.00

0.0000 63.00 No Ice

1/2'' Ice

1'' Ice

1.64

1.80

1.97

0.73

0.84

0.97

48

61

76

RRUS 4426 B66 C From Leg 3.00

0.00

0.00

-15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

1.64

1.80

1.97

0.73

0.84

0.97

48

61

76

RRUS 4426 B66 D From Leg 3.00

0.00

0.00

15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

1.64

1.80

1.97

0.73

0.84

0.97

48

61

76

(4) TPX-070821 B From Face 0.00

0.00

0.00

0.0000 63.00 No Ice

1/2'' Ice

1'' Ice

0.47

0.56

0.66

0.10

0.15

0.20

8

11

16
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Description Face
or

Leg

Offset
Type

Offsets:
Horz

Lateral
Vert

ft
ft
ft

Azimuth
Adjustment

°

Placement

ft

CAAA

Front

ft2

CAAA

Side

ft2

Weight

lb

(4) TPX-070821 C From Leg 3.00

0.00

0.00

-15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

0.47

0.56

0.66

0.10

0.15

0.20

8

11

16

(4) TPX-070821 D From Leg 3.00

0.00

0.00

15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

0.47

0.56

0.66

0.10

0.15

0.20

8

11

16

DTMABP7819VG12A B From Face 0.00

0.00

0.00

0.0000 63.00 No Ice

1/2'' Ice

1'' Ice

0.98

1.10

1.23

0.34

0.42

0.51

19

26

36

DTMABP7819VG12A C From Leg 3.00

0.00

0.00

-15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

0.98

1.10

1.23

0.34

0.42

0.51

19

26

36

DTMABP7819VG12A D From Leg 3.00

0.00

0.00

15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

0.98

1.10

1.23

0.34

0.42

0.51

19

26

36

DC6-48-60-18-8F B From Face 0.00

0.00

0.00

0.0000 63.00 No Ice

1/2'' Ice

1'' Ice

1.21

1.89

2.11

1.21

1.89

2.11

33

55

80

DC6-48-60-18-8F D From Leg 1.50

0.00

0.00

15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

1.21

1.89

2.11

1.21

1.89

2.11

33

55

80

DC6-48-60-0-8F C From Leg 1.50

0.00

0.00

-15.0000 63.00 No Ice

1/2'' Ice

1'' Ice

0.92

1.46

1.64

0.92

1.46

1.64

33

51

71

Platform Mount [LP 603-1] C None 0.0000 60.00 No Ice

1/2'' Ice

1'' Ice

40.62

47.28

54.60

40.62

47.28

54.60

2060

2787

3651

Load Combinations
Comb.

No.
Description

1 Dead Only

2 1.2 Dead+1.6 Wind 0 deg - No Ice

3 0.9 Dead+1.6 Wind 0 deg - No Ice

4 1.2 Dead+1.6 Wind 45 deg - No Ice

5 0.9 Dead+1.6 Wind 45 deg - No Ice

6 1.2 Dead+1.6 Wind 90 deg - No Ice

7 0.9 Dead+1.6 Wind 90 deg - No Ice

8 1.2 Dead+1.6 Wind 135 deg - No Ice

9 0.9 Dead+1.6 Wind 135 deg - No Ice

10 1.2 Dead+1.6 Wind 180 deg - No Ice

11 0.9 Dead+1.6 Wind 180 deg - No Ice

12 1.2 Dead+1.6 Wind 225 deg - No Ice

13 0.9 Dead+1.6 Wind 225 deg - No Ice

14 1.2 Dead+1.6 Wind 270 deg - No Ice

15 0.9 Dead+1.6 Wind 270 deg - No Ice

16 1.2 Dead+1.6 Wind 315 deg - No Ice

17 0.9 Dead+1.6 Wind 315 deg - No Ice

18 1.2 Dead+1.0 Ice+1.0 Temp

19 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp
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Comb.
No.

Description

20 1.2 Dead+1.0 Wind 45 deg+1.0 Ice+1.0 Temp

21 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp

22 1.2 Dead+1.0 Wind 135 deg+1.0 Ice+1.0 Temp

23 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp

24 1.2 Dead+1.0 Wind 225 deg+1.0 Ice+1.0 Temp

25 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp

26 1.2 Dead+1.0 Wind 315 deg+1.0 Ice+1.0 Temp

27 Dead+Wind 0 deg - Service

28 Dead+Wind 45 deg - Service

29 Dead+Wind 90 deg - Service

30 Dead+Wind 135 deg - Service

31 Dead+Wind 180 deg - Service

32 Dead+Wind 225 deg - Service

33 Dead+Wind 270 deg - Service

34 Dead+Wind 315 deg - Service

Maximum Tower Deflections - Service Wind
Section

No.
Elevation

ft

Horz.
Deflection

in

Gov.
Load

Comb.

Tilt

°

Twist

°
T1 60 - 55 0.219 30 0.0669 0.0780

T2 55 - 50 0.147 30 0.0600 0.0559

T3 50 - 45 0.083 30 0.0481 0.0325

T4 45 - 40 0.033 30 0.0308 0.0099

T5 40 - 37.5 0.007 30 0.0142 0.0055

Critical Deflections and Radius of Curvature - Service Wind
Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
66.50 1'' x 8' Lightning Rod 30 0.219 0.0669 0.0780 34253

63.00 800 10121 w/ Mount Pipe 30 0.219 0.0669 0.0780 34253

60.00 Platform Mount [LP 603-1] 30 0.219 0.0669 0.0780 34253

Maximum Tower Deflections - Design Wind
Section

No.
Elevation

ft

Horz.
Deflection

in

Gov.
Load

Comb.

Tilt

°

Twist

°
T1 60 - 55 0.858 8 0.2525 0.2531

T2 55 - 50 0.580 8 0.2302 0.1818

T3 50 - 45 0.329 8 0.1868 0.1070

T4 45 - 40 0.132 8 0.1206 0.0358

T5 40 - 37.5 0.028 8 0.0560 0.0174
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Critical Deflections and Radius of Curvature - Design Wind
Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
66.50 1'' x 8' Lightning Rod 8 0.858 0.2525 0.2531 10792

63.00 800 10121 w/ Mount Pipe 8 0.858 0.2525 0.2531 10792

60.00 Platform Mount [LP 603-1] 8 0.858 0.2525 0.2531 10792

Bolt Design Data
Section

No.
Elevation

ft

Component
Type

Bolt
Grade

Bolt Size

in

Number
Of

Bolts

Maximum
Load

per Bolt
lb

Allowable
Load

per Bolt
lb

Ratio
Load

Allowable

Allowable
Ratio

Criteria

T1 60 Diagonal A325X 0.6250 1 10082 13050 0.773 1 Gusset Bearing

Top Girt A325N 0.6250 1 2600 10440 0.249 1 Member Bearing

T2 55 Diagonal A325X 0.6250 1 10553 13050 0.809 1 Gusset Bearing

Horizontal A325N 0.6250 1 5287 7830 0.675 1 Member Bearing

T3 50 Diagonal A325X 0.6250 1 10866 13050 0.833 1 Gusset Bearing

Horizontal A325N 0.6250 1 5499 7830 0.702 1 Member Bearing

T4 45 Diagonal A325X 0.6250 1 10240 13050 0.785 1 Gusset Bearing

Horizontal A325N 0.6250 1 5154 7830 0.658 1 Member Bearing

T5 40 Leg A325N 0.7500 4 10491 29821 0.352 1 Bolt Tension

Diagonal A325X 0.6250 1 7877 13050 0.604 1 Gusset Bearing

Top Girt A325N 0.6250 1 5173 7830 0.661 1 Member Bearing

Compression Checks

Leg Design Data (Compression)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

lb

fPn

lb

Ratio
Pu

fPn

T1 60 - 55 L3x3x5/16 5.00 5.00 102.9

K=1.00

1.7800 -13404 33022 0.406 1

T2 55 - 50 L3x3x5/16 5.00 5.00 102.9

K=1.00

1.7800 -19846 33022 0.601 1

T3 50 - 45 L3x3x5/16 5.00 5.00 102.9

K=1.00

1.7800 -28573 33022 0.865 1

T4 45 - 40 L3x3x5/16 5.00 5.00 102.9

K=1.00

1.7800 -25931 33022 0.785 1

T5 40 - 37.5 L3x3x5/16 2.50 2.50 51.5

K=1.00

1.7800 -44716 50168 0.891 1

1 P u  / fPn controls
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Diagonal Design Data (Compression)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

lb

fPn

lb

Ratio
Pu

fPn

T1 60 - 55 L3x3x1/4 5.83 5.56 117.0

K=1.03

1.4400 -10064 23754 0.424 1

T2 55 - 50 L3x3x1/4 5.83 5.56 117.0

K=1.03

1.4400 -10530 23754 0.443 1

T3 50 - 45 L3x3x1/4 5.83 5.56 117.0

K=1.03

1.4400 -10880 23754 0.458 1

T4 45 - 40 L3x3x1/4 5.83 2.78 72.8

K=1.28

1.4400 -11038 43997 0.251 1

T5 40 - 37.5 L3x3x1/4 3.91 3.63 97.3

K=1.30

1.4400 -7902 32442 0.244 1

1 P u  / fPn controls

Horizontal Design Data (Compression)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

lb

fPn

lb

Ratio
Pu

fPn

T2 55 - 50 L2 1/2x2x3/16 3.00 2.76 98.8

K=1.27

0.8090 -5306 15681 0.338 1

T3 50 - 45 L2 1/2x2x3/16 3.00 2.76 98.8

K=1.27

0.8090 -5527 15681 0.352 1

T4 45 - 40 L2 1/2x2x3/16 3.00 2.76 98.8

K=1.27

0.8090 -4713 15681 0.301 1

1 P u  / fPn controls

Top Girt Design Data (Compression)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

lb

fPn

lb

Ratio
Pu

fPn

T1 60 - 55 L3x3x1/4 3.00 2.76 88.3

K=1.56

1.4400 -2571 30946 0.083 1

T5 40 - 37.5 L2 1/2x2x3/16 3.00 2.76 98.8

K=1.27

0.8090 -4767 15681 0.304 1

1 P u  / fPn controls

Tension Checks

Leg Design Data (Tension)
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Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

lb

fPn

lb

Ratio
Pu

fPn

T1 60 - 55 L3x3x5/16 5.00 5.00 65.4 1.7800 9463 57672 0.164 1

T2 55 - 50 L3x3x5/16 5.00 5.00 65.4 1.7800 16708 57672 0.290 1

T3 50 - 45 L3x3x5/16 5.00 5.00 65.4 1.7800 25332 57672 0.439 1

T4 45 - 40 L3x3x5/16 5.00 5.00 65.4 1.7800 23611 57672 0.409 1

T5 40 - 37.5 L3x3x5/16 2.50 2.50 32.7 1.7800 41965 57672 0.728 1

1 P u  / fPn controls

Diagonal Design Data (Tension)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

lb

fPn

lb

Ratio
Pu

fPn

T1 60 - 55 L3x3x1/4 5.83 5.56 75.6 0.9394 10082 45795 0.220 1

T2 55 - 50 L3x3x1/4 5.83 5.56 75.6 0.9394 10553 45795 0.230 1

T3 50 - 45 L3x3x1/4 5.83 5.56 75.6 0.9394 10866 45795 0.237 1

T4 45 - 40 L3x3x1/4 5.83 2.78 37.8 0.9394 10240 45795 0.224 1

T5 40 - 37.5 L3x3x1/4 3.91 3.63 50.6 0.9394 7877 45795 0.172 1

1 P u  / fPn controls

Horizontal Design Data (Tension)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

lb

fPn

lb

Ratio
Pu

fPn

T2 55 - 50 L2 1/2x2x3/16 3.00 2.76 60.0 0.5013 5287 21806 0.242 1

T3 50 - 45 L2 1/2x2x3/16 3.00 2.76 60.0 0.5013 5499 21806 0.252 1

T4 45 - 40 L2 1/2x2x3/16 3.00 2.76 60.0 0.5013 5154 21806 0.236 1

1 P u  / fPn controls

Top Girt Design Data (Tension)
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

lb

fPn

lb

Ratio
Pu

fPn

T1 60 - 55 L3x3x1/4 3.00 2.76 38.9 0.9394 2600 40863 0.064 1

T5 40 - 37.5 L2 1/2x2x3/16 3.00 2.76 60.0 0.5013 5173 21806 0.237 1

1 P u  / fPn controls
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Section Capacity Table
Section

No.
Elevation

ft
Component

Type
Size Critical

Element
P
lb

øPallow
lb

%
Capacity

Pass
Fail

T1 60 - 55 Leg L3x3x5/16 1 -13404 33022 40.6 Pass

T2 55 - 50 Leg L3x3x5/16 13 -19846 33022 60.1 Pass

T3 50 - 45 Leg L3x3x5/16 25 -28573 33022 86.5 Pass

T4 45 - 40 Leg L3x3x5/16 38 -25931 33022 78.5 Pass

T5 40 - 37.5 Leg L3x3x5/16 53 -44716 50168 89.1 Pass

T1 60 - 55 Diagonal L3x3x1/4 9 -10064 23754 42.4

77.3 (b)

Pass

T2 55 - 50 Diagonal L3x3x1/4 21 -10530 23754 44.3

80.9 (b)

Pass

T3 50 - 45 Diagonal L3x3x1/4 33 -10880 23754 45.8

83.3 (b)

Pass

T4 45 - 40 Diagonal L3x3x1/4 45 -11038 43997 25.1

78.5 (b)

Pass

T5 40 - 37.5 Diagonal L3x3x1/4 61 -7902 32442 24.4

60.4 (b)

Pass

T2 55 - 50 Horizontal L2 1/2x2x3/16 17 -5306 15681 33.8

67.5 (b)

Pass

T3 50 - 45 Horizontal L2 1/2x2x3/16 29 -5527 15681 35.2

70.2 (b)

Pass

T4 45 - 40 Horizontal L2 1/2x2x3/16 42 -4713 15681 30.1

65.8 (b)

Pass

T1 60 - 55 Top Girt L3x3x1/4 5 -2571 30946 8.3

24.9 (b)

Pass

T5 40 - 37.5 Top Girt L2 1/2x2x3/16 58 -4767 15681 30.4

66.1 (b)

Pass

Summary

Leg (T5) 89.1 Pass

Diagonal

(T3)

83.3 Pass

Horizontal

(T3)

70.2 Pass

Top Girt

(T5)

66.1 Pass

Bolt Checks 83.3 Pass

RATING = 89.1 Pass
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APPENDIX B 
 

ADDITIONAL CALCULATIONS 
  



Assumptions: 1) Rod groups at corners.  Total # rods divisible by 4.  Maximum total # of rods = 48 (12 per Corner). 

2) Rod Spacing = Straight Center-to-Center distance between any (2) adjacent rods (same corner)

Site Data

Site #: G  

Site Name: 0 ft-kips

TEP #: 44 kips

0 kips

Eta Factor, η 0.5 TIA G (Fig. 4-4)

Qty: 4 Base Plate Results Flexural Check PL Ref. Data

Diam: 0.75 in Base Plate Stress: 39.4 ksi Yield Line (in):

 Rod Material: Other PL Design Bending Strength, Φ*Fy: 45.0 ksi N/A, Roark

Yield, Fy: 92 ksi Base Plate Stress Ratio: 87.6% Pass Max PL Length:

Strength, Fu: 120 ksi 9.96

Bolt Circle: 8.5 in Stiffener Results

Vertical Weld: 12.0% Pass

Plate Flex+Shear, fb/Fb+(fv/Fv)^2: 4.3% Pass

W=Side: 9 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: 10.7% Pass

Thick: 0.385 in Plate Comp. (AISC Bracket): 14.7% Pass

Grade: 50 ksi
Clip Distance: 0 in

 

Configuration: Stiffened

Weld Type: Fillet **

Groove Depth: <-- Disregard

Groove Angle: <-- Disregard

Fillet H. Weld: 0.1875 in

Fillet V. Weld: 0.1875 in

Width: 3 in

Height: 6 in

Thick: 0.375 in

Notch: 0.5 in

Grade: 50 ksi

Weld str.: 70 ksi
Clear Space 

between 

Stiffeners at 

B.C.

5.625 in

Factored Shear, Vu:

Factored Axial, Pu:

3) Clear space between bottom of leveling nut and top of concrete not exceeding (1)*(Rod Diameter)

Factored  Moment, Mu:

TIA Revision:

Base Reactions

Plate Data

Stiffener Data (Welding at both sides)

Square, Stiffened / Unstiffened Base Plate, Any Rod Material - Rev. F /G

257649.494504

701816

Manchester CO

Anchor Rod Data
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Company : Tower Engineering Professionals, Inc. Feb 18, 2021

3:01 PMDesigner : borner

Job Number : TEP No. 257649.494504 Checked By:_____

Model Name : 701816 - Manchester CO

(Global) Model Settings
Display Sections for Member Calcs

Max Internal Sections for Member Calcs
Include Shear Deformation?

Increase Nailing Capacity for Wind?
Include Warping?

Trans Load Btwn Intersecting Wood Wall?
Area Load Mesh (in^2)

Merge Tolerance (in)
P-Delta Analysis Tolerance
Include P-Delta for Walls?

Automatically Iterate Stiffness for Walls?
Max Iterations for Wall Stiffness

Gravity Acceleration (ft/sec^2)
Wall Mesh Size (in)

Eigensolution Convergence Tol. (1.E-)
Vertical Axis

Global Member Orientation Plane
Static Solver

Dynamic Solver

5

97
Yes

Yes
Yes

Yes
144

.12
0.50%
Yes

No
3

32.2
24

4
Y

XZ
Sparse Accelerated

Standard Solver

Hot Rolled Steel Code
RISAConnection Code
Cold Formed Steel Code

Wood Code
Wood Temperature

Concrete Code
Masonry Code

Aluminum Code
Stainless Steel Code

Adjust Stiffness?

AISC 3rd: LRFD
AISC 14th(360-10): ASD
None

None
< 100F

None
TMS 402-16: ASD

AA ADM1-15: ASD - Building
AISC 14th(360-10): ASD

Yes(Iterative)

Number of Shear Regions
Region Spacing Increment (in)

Biaxial Column Method
Parme Beta Factor (PCA)
Concrete Stress Block

Use Cracked Sections?
Use Cracked Sections Slab?

Bad Framing Warnings?
Unused Force Warnings?

Min 1 Bar Diam. Spacing?
Concrete Rebar Set

Min % Steel for Column
Max % Steel for Column

4
4

Exact Integration
.65
Rectangular

Yes
Yes

No
Yes

No
REBAR_SET_ASTMA615

1
8

RISA-3D Version 17.0.4 Page 1 [G:\...\...\...\...\RISA\Tower Only.rt3]



Company : Tower Engineering Professionals, Inc. Feb 18, 2021

3:01 PMDesigner : borner

Job Number : TEP No. 257649.494504 Checked By:_____

Model Name : 701816 - Manchester CO

(Global) Model Settings, Continued
Seismic Code

Seismic Base Elevation (ft)
Add Base Weight?

Ct X
Ct Z

T X (sec)
T Z (sec)

R X
R Z
Ct Exp. X

Ct Exp. Z
SD1

SDS
S1

TL (sec)
Risk Cat

Drift Cat

ASCE 7-16

Not Entered
Yes

.02

.02

Not Entered
Not Entered

3
3
.75

.75
1

1
1

5
I or II

Other
Om Z

Om X
Cd Z

Cd X
Rho Z
Rho X

1

1
4

4
1
1

Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm (/1E...Density[k/ft... Yield[ksi] Ry Fu[ksi] Rt

1 A36 29000 11194 .295 .65 .49 36 1.5 58 1.2

2 A572-50 29000 11200 .295 .65 .49 50 1.1 58 1.2
3 A36_1 29000 11194 .3 .65 .49 36 1.5 58 1.2

4 A572 Gr. 50 29000 11154 .3 .65 .49 50 1.1 65 1.1

Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design Rul... A [in2] Iyy [in4] Izz [in4] J [in4]

1 TWR_LEG_T1 L3x3x5/16 Column Single Angle A36 Typical 1.78 1.51 1.51 .061

2 TWR_TOP_GIRT_T1 L 3 x 3 x 1/4 Beam Single Angle A36 Typical 1.438 1.244 1.244 .03
3 TWR_DIAG_T1 L 3 x 3 x 1/4 Column Single Angle A572-50 Typical 1.438 1.244 1.244 .03

4 TWR_LEG_T2 L3x3x5/16 Column Single Angle A36 Typical 1.78 1.51 1.51 .061
5 TWR_HORZ_T2 L2 1/2x2x3... Beam Single Angle A36 Typical .809 .291 .509 .01

6 TWR_DIAG_T2 L 3 x 3 x 1/4 Column Single Angle A572-50 Typical 1.438 1.244 1.244 .03
7 TWR_LEG_T3 L3x3x5/16 Column Single Angle A36 Typical 1.78 1.51 1.51 .061

8 TWR_HORZ_T3 L2 1/2x2x3... Beam Single Angle A36 Typical .809 .291 .509 .01
9 TWR_DIAG_T3 L 3 x 3 x 1/4 Column Single Angle A572-50 Typical 1.438 1.244 1.244 .03

10 TWR_LEG_T4 L3x3x5/16 Column Single Angle A36 Typical 1.78 1.51 1.51 .061
11 TWR_HORZ_T4 L2 1/2x2x3... Beam Single Angle A36 Typical .809 .291 .509 .01
12 TWR_DIAG_T4 L 3 x 3 x 1/4 Column Single Angle A572-50 Typical 1.438 1.244 1.244 .03

13 TWR_LEG_T5 L3x3x5/16 Column Single Angle A36 Typical 1.78 1.51 1.51 .061
14 TWR_TOP_GIRT_T5 L2 1/2x2x3... Beam Single Angle A36 Typical .809 .291 .509 .01

15 TWR_DIAG_T5 L 3 x 3 x 1/4 Column Single Angle A572-50 Typical 1.438 1.244 1.244 .03
16 TWR_LEG_T1_1 L3x3x5/16 Column Single Angle A36_1 Typical 1.78 1.51 1.51 .061

17 TWR_TOP_GIRT_T1_1 L 3 x 3 x 1/4 Beam Single Angle A36_1 Typical 1.438 1.244 1.244 .03

RISA-3D Version 17.0.4 Page 2 [G:\...\...\...\...\RISA\Tower Only.rt3]



Company : Tower Engineering Professionals, Inc. Feb 18, 2021

3:01 PMDesigner : borner

Job Number : TEP No. 257649.494504 Checked By:_____

Model Name : 701816 - Manchester CO

Hot Rolled Steel Section Sets (Continued)
Label Shape Type Design List Material Design Rul... A [in2] Iyy [in4] Izz [in4] J [in4]

18 TWR_DIAG_T1_1 L2 1/2x2 1/... Column Single Angle A36_1 Typical .902 .547 .547 .011

19 TWR_HORZ_T1 L2 1/2x2x3... Beam Single Angle A36_1 Typical .809 .291 .509 .01
20 TWR_LEG_T2_1 L3x3x5/16 Column Single Angle A36_1 Typical 1.78 1.51 1.51 .061

21 TWR_TOP_GIRT_T2 L2 1/2x2x3... Beam Single Angle A36_1 Typical .809 .291 .509 .01
22 TWR_DIAG_T2_1 L2 1/2x2 1/... Column Single Angle A36_1 Typical .902 .547 .547 .011

Cold Formed Steel Section Sets
Label Shape Type Design List Material Design Rules A [in2] Iyy [in4] Izz [in4] J [in4]

1 CF1A 8CU1.25X057 Beam None A653 SS Gr33 Typical .581 .057 4.41 .00063

Material Takeoff
Material Size Pieces Length[ft] Weight[K]

1 Hot Rolled Steel

2 A36_1 L2.5x2.5x3 4 17.5 .054
3 A36_1 LL4x3x5x0 1 20 .285

4 A572 Gr. 50 W14X30 5 49 1.476
5 Total HR Steel 10 86.5 1.814

Joint Boundary Conditions
Joint Label X [k/in] Y [k/in] Z [k/in] X Rot.[k-ft/rad] Y Rot.[k-ft/rad] Z Rot.[k-ft/rad]

1 N25
2 N26

3 N27
4 N28
5 N25_1 Reaction Reaction Reaction

6 N26_1 Reaction Reaction Reaction
7 N27_1 Reaction Reaction Reaction

8 N28_1
9 N29

10 N30

Member Primary Data
Label I Joint J Joint K Joint Rotate(deg) Section/Shape Type Design List Material Design ...

1 M1 N2 N1 180 TWR_LEG_T1 Colu... Single An... A36 Typical

2 M2 N4 N3 270 TWR_LEG_T1 Colu... Single An... A36 Typical
3 M3 N6 N5 TWR_LEG_T1 Colu... Single An... A36 Typical

4 M4 N8 N7 90 TWR_LEG_T1 Colu... Single An... A36 Typical
5 M5 N1 N3 90 TWR_TOP_GIRT_T1 Beam Single An... A36 Typical

6 M6 N3 N5 90 TWR_TOP_GIRT_T1 Beam Single An... A36 Typical
7 M7 N5 N7 90 TWR_TOP_GIRT_T1 Beam Single An... A36 Typical

8 M8 N7 N1 90 TWR_TOP_GIRT_T1 Beam Single An... A36 Typical
9 M9 N4 N1 90 TWR_DIAG_T1 Colu... Single An... A572-50 Typical
10 M10 N6 N3 90 TWR_DIAG_T1 Colu... Single An... A572-50 Typical

11 M11 N8 N5 90 TWR_DIAG_T1 Colu... Single An... A572-50 Typical
12 M12 N2 N7 90 TWR_DIAG_T1 Colu... Single An... A572-50 Typical

13 M13 N9 N2 180 TWR_LEG_T2 Colu... Single An... A36 Typical

RISA-3D Version 17.0.4 Page 3 [G:\...\...\...\...\RISA\Tower Only.rt3]



Company : Tower Engineering Professionals, Inc. Feb 18, 2021

3:01 PMDesigner : borner

Job Number : TEP No. 257649.494504 Checked By:_____

Model Name : 701816 - Manchester CO

Member Primary Data (Continued)
Label I Joint J Joint K Joint Rotate(deg) Section/Shape Type Design List Material Design ...

14 M14 N10 N4 270 TWR_LEG_T2 Colu... Single An... A36 Typical

15 M15 N11 N6 TWR_LEG_T2 Colu... Single An... A36 Typical
16 M16 N12 N8 90 TWR_LEG_T2 Colu... Single An... A36 Typical

17 M17 N2 N4 90 TWR_HORZ_T2 Beam Single An... A36 Typical
18 M18 N4 N6 90 TWR_HORZ_T2 Beam Single An... A36 Typical

19 M19 N6 N8 90 TWR_HORZ_T2 Beam Single An... A36 Typical
20 M20 N8 N2 90 TWR_HORZ_T2 Beam Single An... A36 Typical

21 M21 N10 N2 90 TWR_DIAG_T2 Colu... Single An... A572-50 Typical
22 M22 N11 N4 90 TWR_DIAG_T2 Colu... Single An... A572-50 Typical
23 M23 N12 N6 90 TWR_DIAG_T2 Colu... Single An... A572-50 Typical

24 M24 N9 N8 90 TWR_DIAG_T2 Colu... Single An... A572-50 Typical
25 M25 N13 N9 180 TWR_LEG_T3 Colu... Single An... A36 Typical

26 M26 N14 N10 270 TWR_LEG_T3 Colu... Single An... A36 Typical
27 M27 N15 N11 TWR_LEG_T3 Colu... Single An... A36 Typical

28 M28 N16 N12 90 TWR_LEG_T3 Colu... Single An... A36 Typical
29 M29 N9 N10 90 TWR_HORZ_T3 Beam Single An... A36 Typical

30 M30 N10 N11 90 TWR_HORZ_T3 Beam Single An... A36 Typical
31 M31 N11 N12 90 TWR_HORZ_T3 Beam Single An... A36 Typical

32 M32 N12 N9 90 TWR_HORZ_T3 Beam Single An... A36 Typical
33 M33 N14 N9 90 TWR_DIAG_T3 Colu... Single An... A572-50 Typical

34 M34 N15 N10 90 TWR_DIAG_T3 Colu... Single An... A572-50 Typical
35 M35 N16 N11 90 TWR_DIAG_T3 Colu... Single An... A572-50 Typical
36 M36 N13 N12 90 TWR_DIAG_T3 Colu... Single An... A572-50 Typical

37 M37 N17 N13 180 TWR_LEG_T4 Colu... Single An... A36 Typical
38 M38 N18 N14 270 TWR_LEG_T4 Colu... Single An... A36 Typical

39 M39 N19 N15 TWR_LEG_T4 Colu... Single An... A36 Typical
40 M40 N20 N16 90 TWR_LEG_T4 Colu... Single An... A36 Typical

41 M41 N13 N14 90 TWR_HORZ_T4 Beam Single An... A36 Typical
42 M42 N14 N15 90 TWR_HORZ_T4 Beam Single An... A36 Typical

43 M43 N15 N16 90 TWR_HORZ_T4 Beam Single An... A36 Typical
44 M44 N16 N13 90 TWR_HORZ_T4 Beam Single An... A36 Typical

45 M45 N17 N14 90 TWR_DIAG_T4 Colu... Single An... A572-50 Typical
46 M46 N18 N13 90 TWR_DIAG_T4 Colu... Single An... A572-50 Typical

47 M47 N18 N15 90 TWR_DIAG_T4 Colu... Single An... A572-50 Typical
48 M48 N19 N14 90 TWR_DIAG_T4 Colu... Single An... A572-50 Typical
49 M49 N19 N16 90 TWR_DIAG_T4 Colu... Single An... A572-50 Typical

50 M50 N20 N15 90 TWR_DIAG_T4 Colu... Single An... A572-50 Typical
51 M51 N20 N13 90 TWR_DIAG_T4 Colu... Single An... A572-50 Typical

52 M52 N17 N16 90 TWR_DIAG_T4 Colu... Single An... A572-50 Typical
53 M53 N25 N17 180 TWR_LEG_T5 Colu... Single An... A36 Typical

54 M54 N26 N18 270 TWR_LEG_T5 Colu... Single An... A36 Typical
55 M55 N27 N19 TWR_LEG_T5 Colu... Single An... A36 Typical

56 M56 N28 N20 90 TWR_LEG_T5 Colu... Single An... A36 Typical
57 M57 N17 N18 90 TWR_TOP_GIRT_T5 Beam Single An... A36 Typical

58 M58 N18 N19 90 TWR_TOP_GIRT_T5 Beam Single An... A36 Typical
59 M59 N19 N20 90 TWR_TOP_GIRT_T5 Beam Single An... A36 Typical

60 M60 N20 N17 90 TWR_TOP_GIRT_T5 Beam Single An... A36 Typical
61 M61 N26 N17 90 TWR_DIAG_T5 Colu... Single An... A572-50 Typical
62 M62 N27 N18 90 TWR_DIAG_T5 Colu... Single An... A572-50 Typical

63 M63 N28 N19 90 TWR_DIAG_T5 Colu... Single An... A572-50 Typical
64 M64 N25 N20 90 TWR_DIAG_T5 Colu... Single An... A572-50 Typical

65 M49_1 N25_1 N33 W14X30 Beam Wide Flan... A572 Gr. 50 Typical
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Company : Tower Engineering Professionals, Inc. Feb 18, 2021

3:01 PMDesigner : borner

Job Number : TEP No. 257649.494504 Checked By:_____

Model Name : 701816 - Manchester CO

Member Primary Data (Continued)
Label I Joint J Joint K Joint Rotate(deg) Section/Shape Type Design List Material Design ...

66 M50_1 N25_1 N34 W14X30 Beam Wide Flan... A572 Gr. 50 Typical

67 M51_1 N34 N29 LL4x3x5x0 None None A36_1 Typical
68 M53_1 N34 N33 W14X30 Beam Wide Flan... A572 Gr. 50 Typical

69 M53A N33 N34A L2.5x2.5x3 None None A36_1 Typical
70 M54_1 N28 N34A L2.5x2.5x3 None None A36_1 Typical

71 M55_1 N26 N34A L2.5x2.5x3 None None A36_1 Typical
72 M56_1 N26 N27 L2.5x2.5x3 None None A36_1 Typical

73 M57_1 N34 N26_1 W14X30 Beam Wide Flan... A572 Gr. 50 Typical
74 M58_1 N33 N27_1 W14X30 Beam Wide Flan... A572 Gr. 50 Typical

Member Advanced Data
Label I Release J Release I Offset[in] J Offset[in] T/C Only Physical Defl Ra... Analysis Offset[in] Inactive Seismi...

1 M1 Yes ** NA ** None
2 M2 Yes ** NA ** None
3 M3 Yes ** NA ** None

4 M4 Yes ** NA ** None
5 M5 AllPIN BenPIN Yes None

6 M6 AllPIN BenPIN Yes None
7 M7 AllPIN BenPIN Yes None

8 M8 AllPIN BenPIN Yes None
9 M9 AllPIN BenPIN Yes ** NA ** None

10 M10 AllPIN BenPIN Yes ** NA ** None
11 M11 AllPIN BenPIN Yes ** NA ** None

12 M12 AllPIN BenPIN Yes ** NA ** None
13 M13 Yes ** NA ** None

14 M14 Yes ** NA ** None
15 M15 Yes ** NA ** None
16 M16 Yes ** NA ** None

17 M17 AllPIN BenPIN Yes None
18 M18 AllPIN BenPIN Yes None

19 M19 AllPIN BenPIN Yes None
20 M20 AllPIN BenPIN Yes None

21 M21 AllPIN BenPIN Yes ** NA ** None
22 M22 AllPIN BenPIN Yes ** NA ** None

23 M23 AllPIN BenPIN Yes ** NA ** None
24 M24 AllPIN BenPIN Yes ** NA ** None

25 M25 Yes ** NA ** None
26 M26 Yes ** NA ** None

27 M27 Yes ** NA ** None
28 M28 Yes ** NA ** None
29 M29 AllPIN BenPIN Yes None

30 M30 AllPIN BenPIN Yes None
31 M31 AllPIN BenPIN Yes None

32 M32 AllPIN BenPIN Yes None
33 M33 AllPIN BenPIN Yes ** NA ** None

34 M34 AllPIN BenPIN Yes ** NA ** None
35 M35 AllPIN BenPIN Yes ** NA ** None

36 M36 AllPIN BenPIN Yes ** NA ** None
37 M37 Yes ** NA ** None

38 M38 Yes ** NA ** None
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Company : Tower Engineering Professionals, Inc. Feb 18, 2021
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Job Number : TEP No. 257649.494504 Checked By:_____

Model Name : 701816 - Manchester CO

Member Advanced Data (Continued)
Label I Release J Release I Offset[in] J Offset[in] T/C Only Physical Defl Ra... Analysis Offset[in] Inactive Seismi...

39 M39 Yes ** NA ** None

40 M40 Yes ** NA ** None
41 M41 AllPIN BenPIN Yes None

42 M42 AllPIN BenPIN Yes None
43 M43 AllPIN BenPIN Yes None

44 M44 AllPIN BenPIN Yes None
45 M45 AllPIN AllPIN Yes ** NA ** None

46 M46 AllPIN AllPIN Yes ** NA ** None
47 M47 AllPIN AllPIN Yes ** NA ** None
48 M48 AllPIN AllPIN Yes ** NA ** None

49 M49 AllPIN AllPIN Yes ** NA ** None
50 M50 AllPIN AllPIN Yes ** NA ** None

51 M51 AllPIN AllPIN Yes ** NA ** None
52 M52 AllPIN AllPIN Yes ** NA ** None

53 M53 Yes ** NA ** None
54 M54 Yes ** NA ** None

55 M55 Yes ** NA ** None
56 M56 Yes ** NA ** None

57 M57 AllPIN BenPIN Yes None
58 M58 AllPIN BenPIN Yes None

59 M59 AllPIN BenPIN Yes None
60 M60 AllPIN BenPIN Yes None
61 M61 AllPIN BenPIN Yes ** NA ** None

62 M62 AllPIN BenPIN Yes ** NA ** None
63 M63 AllPIN BenPIN Yes ** NA ** None

64 M64 AllPIN BenPIN Yes ** NA ** None
65 M49_1 Yes None

66 M50_1 Yes None
67 M51_1 BenPIN BenPIN Yes ** NA ** None

68 M53_1 Yes None
69 M53A BenPIN BenPIN Yes ** NA ** None

70 M54_1 BenPIN BenPIN Yes ** NA ** None
71 M55_1 BenPIN BenPIN Yes ** NA ** None

72 M56_1 BenPIN BenPIN Yes ** NA ** None
73 M57_1 Yes None
74 M58_1 Yes None

Hot Rolled Steel Design Parameters
Label Shape Length... Lbyy[ft] Lbzz[ft] Lcomp to...Lcomp bo... Kyy Kzz Cm-yy Cm-zz Cb y swayz sway Function

1 M1 TWR_LE... 5 5 5 5 5 1 1 Lateral
2 M2 TWR_LE... 5 5 5 5 5 1 1 Lateral

3 M3 TWR_LE... 5 5 5 5 5 1 1 Lateral
4 M4 TWR_LE... 5 5 5 5 5 1 1 Lateral

5 M5 TWR_TO... 3 3 3 3 3 1 1 Lateral
6 M6 TWR_TO... 3 3 3 3 3 1 1 Lateral

7 M7 TWR_TO... 3 3 3 3 3 1 1 Lateral
8 M8 TWR_TO... 3 3 3 3 3 1 1 Lateral

9 M9 TWR_DI... 5.831 5.831 5.831 5.831 5.831 1 1 Lateral
10 M10 TWR_DI... 5.831 5.831 5.831 5.831 5.831 1 1 Lateral

11 M11 TWR_DI... 5.831 5.831 5.831 5.831 5.831 1 1 Lateral
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Hot Rolled Steel Design Parameters (Continued)
Label Shape Length... Lbyy[ft] Lbzz[ft] Lcomp to...Lcomp bo... Kyy Kzz Cm-yy Cm-zz Cb y swayz sway Function

12 M12 TWR_DI... 5.831 5.831 5.831 5.831 5.831 1 1 Lateral

13 M13 TWR_LE... 5 5 5 5 5 1 1 Lateral
14 M14 TWR_LE... 5 5 5 5 5 1 1 Lateral

15 M15 TWR_LE... 5 5 5 5 5 1 1 Lateral
16 M16 TWR_LE... 5 5 5 5 5 1 1 Lateral

17 M17 TWR_H... 3 3 3 3 3 1 1 Lateral
18 M18 TWR_H... 3 3 3 3 3 1 1 Lateral

19 M19 TWR_H... 3 3 3 3 3 1 1 Lateral
20 M20 TWR_H... 3 3 3 3 3 1 1 Lateral
21 M21 TWR_DI... 5.831 5.831 5.831 5.831 5.831 1 1 Lateral

22 M22 TWR_DI... 5.831 5.831 5.831 5.831 5.831 1 1 Lateral
23 M23 TWR_DI... 5.831 5.831 5.831 5.831 5.831 1 1 Lateral

24 M24 TWR_DI... 5.831 5.831 5.831 5.831 5.831 1 1 Lateral
25 M25 TWR_LE... 5 5 5 5 5 1 1 Lateral

26 M26 TWR_LE... 5 5 5 5 5 1 1 Lateral
27 M27 TWR_LE... 5 5 5 5 5 1 1 Lateral

28 M28 TWR_LE... 5 5 5 5 5 1 1 Lateral
29 M29 TWR_H... 3 3 3 3 3 1 1 Lateral

30 M30 TWR_H... 3 3 3 3 3 1 1 Lateral
31 M31 TWR_H... 3 3 3 3 3 1 1 Lateral

32 M32 TWR_H... 3 3 3 3 3 1 1 Lateral
33 M33 TWR_DI... 5.831 5.831 5.831 5.831 5.831 1 1 Lateral
34 M34 TWR_DI... 5.831 5.831 5.831 5.831 5.831 1 1 Lateral

35 M35 TWR_DI... 5.831 5.831 5.831 5.831 5.831 1 1 Lateral
36 M36 TWR_DI... 5.831 5.831 5.831 5.831 5.831 1 1 Lateral

37 M37 TWR_LE... 5 5 5 5 5 1 1 Lateral
38 M38 TWR_LE... 5 5 5 5 5 1 1 Lateral

39 M39 TWR_LE... 5 5 5 5 5 1 1 Lateral
40 M40 TWR_LE... 5 5 5 5 5 1 1 Lateral

41 M41 TWR_H... 3 3 3 3 3 1 1 Lateral
42 M42 TWR_H... 3 3 3 3 3 1 1 Lateral

43 M43 TWR_H... 3 3 3 3 3 1 1 Lateral
44 M44 TWR_H... 3 3 3 3 3 1 1 Lateral

45 M45 TWR_DI... 5.831 2.915 2.915 2.915 2.915 1 1 Lateral
46 M46 TWR_DI... 5.831 2.915 2.915 2.915 2.915 1 1 Lateral
47 M47 TWR_DI... 5.831 2.915 2.915 2.915 2.915 1 1 Lateral

48 M48 TWR_DI... 5.831 2.915 2.915 2.915 2.915 1 1 Lateral
49 M49 TWR_DI... 5.831 2.915 2.915 2.915 2.915 1 1 Lateral

50 M50 TWR_DI... 5.831 2.915 2.915 2.915 2.915 1 1 Lateral
51 M51 TWR_DI... 5.831 2.915 2.915 2.915 2.915 1 1 Lateral

52 M52 TWR_DI... 5.831 2.915 2.915 2.915 2.915 1 1 Lateral
53 M53 TWR_LE... 2.5 2.5 2.5 2.5 2.5 1 1 Lateral

54 M54 TWR_LE... 2.5 2.5 2.5 2.5 2.5 1 1 Lateral
55 M55 TWR_LE... 2.5 2.5 2.5 2.5 2.5 1 1 Lateral

56 M56 TWR_LE... 2.5 2.5 2.5 2.5 2.5 1 1 Lateral
57 M57 TWR_TO... 3 3 3 3 3 1 1 Lateral

58 M58 TWR_TO... 3 3 3 3 3 1 1 Lateral
59 M59 TWR_TO... 3 3 3 3 3 1 1 Lateral
60 M60 TWR_TO... 3 3 3 3 3 1 1 Lateral

61 M61 TWR_DI... 3.905 3.905 3.905 3.905 3.905 1 1 Lateral
62 M62 TWR_DI... 3.905 3.905 3.905 3.905 3.905 1 1 Lateral

63 M63 TWR_DI... 3.905 3.905 3.905 3.905 3.905 1 1 Lateral
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Hot Rolled Steel Design Parameters (Continued)
Label Shape Length... Lbyy[ft] Lbzz[ft] Lcomp to...Lcomp bo... Kyy Kzz Cm-yy Cm-zz Cb y swayz sway Function

64 M64 TWR_DI... 3.905 3.905 3.905 3.905 3.905 1 1 Lateral

65 M49_1 W14X30 6.364 1 1 Lateral
66 M50_1 W14X30 6.364 1 1 Lateral

67 M51_1 LL4x3x5x0 20.037 1 1 Lateral
68 M53_1 W14X30 9 1 1 Lateral

69 M53A L2.5x2.5x3 4.232 1 1 Lateral
70 M54_1 L2.5x2.5x3 5.992 1 1 Lateral

71 M55_1 L2.5x2.5x3 4.242 1 1 Lateral
72 M56_1 L2.5x2.5x3 3 1 1 Lateral
73 M57_1 W14X30 13.636 1 1 Lateral

74 M58_1 W14X30 13.636 1 1 Lateral

Basic Load Cases
BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distribu...Area(M... Surface...

1 Dead None -1 44 126 20

2 No Ice Wind 0 deg None 44 380 20
3 No Ice Wind 45 deg None 88 420 72

4 No Ice Wind 90 deg None 44 424 60
5 No Ice Wind 135 deg None 88 420 72

6 No Ice Wind 180 deg None 44 380 20
7 No Ice Wind 225 deg None 88 420 72

8 No Ice Wind 270 deg None 44 424 60
9 No Ice Wind 315 deg None 88 420 72

10 Ice None 44 126 84
11 Temperature Drop None 64

12 Ice Wind 0 deg None 44 380 20
13 Ice Wind 45 deg None 88 420 72
14 Ice Wind 90 deg None 44 420 52

15 Ice Wind 135 deg None 88 420 72
16 Ice Wind 180 deg None 44 380 20

17 Ice Wind 225 deg None 88 420 72
18 Ice Wind 270 deg None 44 420 52

19 Ice Wind 315 deg None 88 420 72
20 Service Wind 0 deg None 44 376 20

21 Service Wind 45 deg None 88 420 72
22 Service Wind 90 deg None 44 420 52

23 Service Wind 135 deg None 88 420 72
24 Service Wind 180 deg None 44 376 20

25 Service Wind 225 deg None 88 420 72
26 Service Wind 270 deg None 44 420 52
27 Service Wind 315 deg None 88 420 72

Load Combinations
Description S... PDelta SRSS BLC Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...

1 Dead Only Y... Y 1 1 28 1 29 1 0 0 0 0 0 0
2 1.2 Dead+1.6 Wind 0 deg ...Y... Y 1 1.2 2 1.6 28 1.2 29 1 0 0 0 0 0

3 0.9 Dead+1.6 Wind 0 deg ...Y... Y 1 .9 2 1.6 28 .9 29 1 0 0 0 0 0
4 1.2 Dead+1.6 Wind 45 deg...Y... Y 1 1.2 3 1.6 28 1.2 29 1 0 0 0 0 0

5 0.9 Dead+1.6 Wind 45 deg...Y... Y 1 .9 3 1.6 28 .9 29 1 0 0 0 0 0
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Load Combinations (Continued)
Description S... PDelta SRSS BLC Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...

6 1.2 Dead+1.6 Wind 90 deg...Y... Y 1 1.2 4 1.6 28 1.2 29 1 0 0 0 0 0

7 0.9 Dead+1.6 Wind 90 deg...Y... Y 1 .9 4 1.6 28 .9 29 1 0 0 0 0 0
8 1.2 Dead+1.6 Wind 135 de...Y... Y 1 1.2 5 1.6 28 1.2 29 1 0 0 0 0 0

9 0.9 Dead+1.6 Wind 135 de...Y... Y 1 .9 5 1.6 28 .9 29 1 0 0 0 0 0
10 1.2 Dead+1.6 Wind 180 de...Y... Y 1 1.2 6 1.6 28 1.2 29 1 0 0 0 0 0

11 0.9 Dead+1.6 Wind 180 de...Y... Y 1 .9 6 1.6 28 .9 29 1 0 0 0 0 0
12 1.2 Dead+1.6 Wind 225 de...Y... Y 1 1.2 7 1.6 28 1.2 29 1 0 0 0 0 0

13 0.9 Dead+1.6 Wind 225 de...Y... Y 1 .9 7 1.6 28 .9 29 1 0 0 0 0 0
14 1.2 Dead+1.6 Wind 270 de...Y... Y 1 1.2 8 1.6 28 1.2 29 1 0 0 0 0 0
15 0.9 Dead+1.6 Wind 270 de...Y... Y 1 .9 8 1.6 28 .9 29 1 0 0 0 0 0

16 1.2 Dead+1.6 Wind 315 de...Y... Y 1 1.2 9 1.6 28 1.2 29 1 0 0 0 0 0
17 0.9 Dead+1.6 Wind 315 de...Y... Y 1 .9 9 1.6 28 .9 29 1 0 0 0 0 0

18 1.2 Dead+1.0 Ice+1.0 Temp Y... Y 1 1.2 10 1 11 1 28 1.2 29 1 0 0 0 0
19 1.2 Dead+1.0 Wind 0 deg+...Y... Y 1 1.2 12 1 10 1 11 1 28 1.2 29 1 0 0 0

20 1.2 Dead+1.0 Wind 45 deg...Y... Y 1 1.2 13 1 10 1 11 1 28 1.2 29 1 0 0 0
21 1.2 Dead+1.0 Wind 90 deg...Y... Y 1 1.2 14 1 10 1 11 1 28 1.2 29 1 0 0 0

22 1.2 Dead+1.0 Wind 135 de...Y... Y 1 1.2 15 1 10 1 11 1 28 1.2 29 1 0 0 0
23 1.2 Dead+1.0 Wind 180 de...Y... Y 1 1.2 16 1 10 1 11 1 28 1.2 29 1 0 0 0

24 1.2 Dead+1.0 Wind 225 de...Y... Y 1 1.2 17 1 10 1 11 1 28 1.2 29 1 0 0 0
25 1.2 Dead+1.0 Wind 270 de...Y... Y 1 1.2 18 1 10 1 11 1 28 1.2 29 1 0 0 0

26 1.2 Dead+1.0 Wind 315 de...Y... Y 1 1.2 19 1 10 1 11 1 28 1.2 29 1 0 0 0
27 Dead+Wind 0 deg - Service Y... Y 1 1 20 1 28 1 29 1 0 0 0 0 0
28 Dead+Wind 45 deg - Servi...Y... Y 1 1 21 1 28 1 29 1 0 0 0 0 0

29 Dead+Wind 90 deg - Servi...Y... Y 1 1 22 1 28 1 29 1 0 0 0 0 0
30 Dead+Wind 135 deg - Ser... Y... Y 1 1 23 1 28 1 29 1 0 0 0 0 0

31 Dead+Wind 180 deg - Ser... Y... Y 1 1 24 1 28 1 29 1 0 0 0 0 0
32 Dead+Wind 225 deg - Ser... Y... Y 1 1 25 1 28 1 29 1 0 0 0 0 0

33 Dead+Wind 270 deg - Ser... Y... Y 1 1 26 1 28 1 29 1 0 0 0 0 0
34 Dead+Wind 315 deg - Ser... Y... Y 1 1 27 1 28 1 29 1 0 0 0 0 0

35 Dead Only_APP Y... Y 1 1 28 1 29 1 0 0 0 0 0 0
36 1.2 Dead+1.6 Wind 0 deg ...Y... Y 1 1.2 2 1.6 28 1.2 29 1 0 0 0 0 0

37 0.9 Dead+1.6 Wind 0 deg ...Y... Y 1 .9 2 1.6 28 .9 29 1 0 0 0 0 0
38 1.2 Dead+1.6 Wind 45 deg...Y... Y 1 1.2 3 1.6 28 1.2 29 1 0 0 0 0 0

39 0.9 Dead+1.6 Wind 45 deg...Y... Y 1 .9 3 1.6 28 .9 29 1 0 0 0 0 0
40 1.2 Dead+1.6 Wind 90 deg...Y... Y 1 1.2 4 1.6 28 1.2 29 1 0 0 0 0 0
41 0.9 Dead+1.6 Wind 90 deg...Y... Y 1 .9 4 1.6 28 .9 29 1 0 0 0 0 0

42 1.2 Dead+1.6 Wind 135 de...Y... Y 1 1.2 5 1.6 28 1.2 29 1 0 0 0 0 0
43 0.9 Dead+1.6 Wind 135 de...Y... Y 1 .9 5 1.6 28 .9 29 1 0 0 0 0 0

44 1.2 Dead+1.6 Wind 180 de...Y... Y 1 1.2 6 1.6 28 1.2 29 1 0 0 0 0 0
45 0.9 Dead+1.6 Wind 180 de...Y... Y 1 .9 6 1.6 28 .9 29 1 0 0 0 0 0

46 1.2 Dead+1.6 Wind 225 de...Y... Y 1 1.2 7 1.6 28 1.2 29 1 0 0 0 0 0
47 0.9 Dead+1.6 Wind 225 de...Y... Y 1 .9 7 1.6 28 .9 29 1 0 0 0 0 0

48 1.2 Dead+1.6 Wind 270 de...Y... Y 1 1.2 8 1.6 28 1.2 29 1 0 0 0 0 0
49 0.9 Dead+1.6 Wind 270 de...Y... Y 1 .9 8 1.6 28 .9 29 1 0 0 0 0 0

50 1.2 Dead+1.6 Wind 315 de...Y... Y 1 1.2 9 1.6 28 1.2 29 1 0 0 0 0 0
51 0.9 Dead+1.6 Wind 315 de...Y... Y 1 .9 9 1.6 28 .9 29 1 0 0 0 0 0

52 1.2 Dead+1.0 Ice+1.0 Tem...Y... Y 1 1.2 10 1 11 1 28 1.2 29 1 0 0 0 0
53 1.2 Dead+1.0 Wind 0 deg+...Y... Y 1 1.2 12 1 10 1 11 1 28 1.2 29 1 0 0 0
54 1.2 Dead+1.0 Wind 45 deg...Y... Y 1 1.2 13 1 10 1 11 1 28 1.2 29 1 0 0 0

55 1.2 Dead+1.0 Wind 90 deg...Y... Y 1 1.2 14 1 10 1 11 1 28 1.2 29 1 0 0 0
56 1.2 Dead+1.0 Wind 135 de...Y... Y 1 1.2 15 1 10 1 11 1 28 1.2 29 1 0 0 0

57 1.2 Dead+1.0 Wind 180 de...Y... Y 1 1.2 16 1 10 1 11 1 28 1.2 29 1 0 0 0
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Load Combinations (Continued)
Description S... PDelta SRSS BLC Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...B...Fa...

58 1.2 Dead+1.0 Wind 225 de...Y... Y 1 1.2 17 1 10 1 11 1 28 1.2 29 1 0 0 0

59 1.2 Dead+1.0 Wind 270 de...Y... Y 1 1.2 18 1 10 1 11 1 28 1.2 29 1 0 0 0
60 1.2 Dead+1.0 Wind 315 de...Y... Y 1 1.2 19 1 10 1 11 1 28 1.2 29 1 0 0 0

61 Dead+Wind 0 deg - Servic...Y... Y 1 1 20 1 28 1 29 1 0 0 0 0 0
62 Dead+Wind 45 deg - Servi...Y... Y 1 1 21 1 28 1 29 1 0 0 0 0 0

63 Dead+Wind 90 deg - Servi...Y... Y 1 1 22 1 28 1 29 1 0 0 0 0 0
64 Dead+Wind 135 deg - Ser... Y... Y 1 1 23 1 28 1 29 1 0 0 0 0 0

65 Dead+Wind 180 deg - Ser... Y... Y 1 1 24 1 28 1 29 1 0 0 0 0 0
66 Dead+Wind 225 deg - Ser... Y... Y 1 1 25 1 28 1 29 1 0 0 0 0 0
67 Dead+Wind 270 deg - Ser... Y... Y 1 1 26 1 28 1 29 1 0 0 0 0 0

68 Dead+Wind 315 deg - Ser... Y... Y 1 1 27 1 28 1 29 1 0 0 0 0 0

Envelope Joint Reactions
Joint X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 N25_1 max 2.738 49 23.292 53 7.32 36 0 68 0 68 0 68

2 min -2.741 7 -7.472 11 -7.387 10 0 1 0 1 0 1
3 N26_1 max .996 51 11.023 42 .956 51 0 68 0 68 0 68

4 min -.893 9 -8.381 17 -.862 9 0 1 0 1 0 1
5 N27_1 max 5.161 48 10.923 46 2.566 40 0 68 0 68 0 68

6 min -5.151 6 -8.18 5 -2.576 14 0 1 0 1 0 1
7 Totals: max 8.54 49 28.363 60 8.541 37

8 min -8.54 6 7.332 3 -8.541 10

Envelope AISC 3rd: LRFD Steel Code Checks
Mem... Shape Code Check Loc[ft] LC Shear C...Loc[ft] ... LCphi*Pnc ...phi*Pnt [k] phi*Mn y-y [k-ft] phi... ...Eqn

1 M50_1 W14X30 .851 6.364 42 .376 2.121 y 40 310.25 398.25 32.764 177......H...

2 M57_1 W14X30 .842 0 42 .110 13.636 y 42 155.389 398.25 32.764 177......H...

3 M49_1 W14X30 .827 6.364 46 .377 2.121 y 48 310.25 398.25 32.764 177......H...

4 M58_1 W14X30 .821 0 46 .109 13.636 y 46 155.389 398.25 32.764 177......H...

5 M53_1 W14X30 .596 3 42 .350 3 y 42 255.913 398.25 32.764 177......H...

6 M51_1 LL4x3x5x0 .462 6.888 48 .015 0 y 48 20.361 135.432 7.587 9.8......H...

7 M54_1 L2.5x2.5x3 .272 0 37 .065 3.059 y 38 8.637 29.192 - Code check base...

8 M55_1 L2.5x2.5x3 .185 0 46 .004 4.242 y 42 15.219 29.192 - Code check base...

9 M56_1 L2.5x2.5x3 .122 0 46 .009 0 y 40 20.313 29.192 - Code check base...

10 M53A L2.5x2.5x3 .088 0 37 .004 0 y 38 15.26 29.192 - Code check base...
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EXHIBIT 4 
 
 



 
 
 

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

October 9, 2020 
October 22, 2020 (Rev.1)  
 

  
 

Centerline Communications 
750 West Center Street, Suite #301 
West Bridgewater, MA 02379 
 
RE: Site Number:  CT1070 (LTE 4C/5C/ 5G NR) 
 FA Number:  10035030 
 PACE Number:  MRCTB047216 
 PT Number:  2051A0VDAE 

Site Name:    MANCHESTER-EAST CENTER ST 
Site Address:  52 East Center Street 
   Manchester, CT 06040 
 

To Whom It May Concern: 
 
Hudson Design Group LLC (HDG) has been authorized by Centerline Communications to perform a mount 
analysis on the existing AT&T antenna/RRH mounts to determine their capability of supporting the following 
additional loading: 
 

 (3) 800-10121 Antennas (54.5”x10.3”x5.9”– Wt. = 47 lbs. /each) 
 

 (3) QS66512-2 Antennas (72.0”x12.0”x9.6” – Wt. = 111 lbs. /each) 
 

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

 (3) RRUS-12 B2 RRH’s (20.4”x18.5”x7.5” – Wt. = 58 lbs. /each) 
 

 (3) DTMABP7819VG12A TMA’s (10.7”x11.1”x3.8” - Wt.  = 20 lbs. /each) 
 

 (6) TPX-070821 Triplexers (5.9”x9.7”x2.1” – Wt. = 8 lbs. /each) 
 

 (2) Squid Surge Arrestor (24.0”x9.7” Φ – Wt. = 33 lbs. /each)  
 

 (2) DMP65R-BU6DA Antennas (71.2”x20.7”x7.7” – Wt. = 80 lbs. /each) 
 

 (1) DMP65R-BU8DA Antennas (96.0”x20.7”x7.7” – Wt. = 119 lbs. /each) 
 

 (2) OPA65R-BU6DA Antennas (71.2”x21.0”x7.8” – Wt. = 64 lbs. /each) 
 

 (1) OPA65R-BU8DA Antennas (96.0”x21.0”x7.8” – Wt. = 77 lbs. /each) 
 

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

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

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

 (1) Squid Surge Arrestor (24.0”x9.7” Φ – Wt. = 33 lbs. /each)  
 

*Proposed equipment shown in bold 
No original structural design documents or fabrication drawings were available for the existing mounts. HDG’s 
subconsultant, ProVertic LLC, conducted a survey climb and mapping of the existing AT&T antenna mounts 
on July 2, 2020. 
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Mount Analysis Methods: 
 

 This analysis was conducted in accordance with EIA/TIA-222-H, Structural Standards for Steel 
Antenna Towers and Antenna Supporting Structures, the International Building Code 2015 with 2018 
Connecticut State Building Code, and AT&T Mount Technical Directive – R13.   
 

 HDG considers this mount to be asymmetrical and has applied wind loads in 30-degree increments 
all around the mount. Per TIA-222-H and Appendix N of the Connecticut State Building Code, the 
max basic wind speed for this site is equal to 125 mph with a max basic wind speed with ice of 50 
mph and a max ice thickness of 1.5 in.  An escalated ice thickness of 1.60 in was used for this analysis. 
 

 HDG considers this site to be exposure category C; tower is located near large, flat, open, 
terrain/grasslands. 
 

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

 HDG considers this site to have a spectral response acceleration parameter at short periods, SS, of 
0.178 and a spectral response acceleration parameter at a period of 1 second, S1, of 0.064. 
 

 The mount has been analyzed with load combinations consisting of 250 lbs live load using a service 
wind speed of 30 mph wind on the worst case antenna. Analysis performed on each antenna pipe 
to determine worst case location; worst case location was antenna position 2. 
 

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

 The existing mount is secured to the existing tower with angles and bolts.  The connection is 
considered OK by visual inspection.   
 

Based on our evaluation, we have determined that the existing mount IS CAPABLE of supporting the 
proposed installation.  
 

 Component Controlling Load Case Stress Ratio Pass/Fail 
Existing (LTE 4C/5C/ 5G NR)  

Mount Rating  6 LC9 97% PASS 

 
Reference Documents: 
 

 Mount Structural Analysis prepared by Cenrek Engineering dated July 13, 2017  
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FIELD PHOTOS: 
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2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg)
 2/α

z= 63 (ft)

zg= 900 (ft)

Kz= 1.148 α= 9.5

Kzmin ≤ Kz ≤ 2.01

Table 2‐4

Exposure Zg α Kzmin Kc

B 1200 ft 7.0 0.70 0.9

C 900 ft 9.5 0.85 1.0

D 700 ft 11.5 1.03 1.1

2.6.6.2 Topographic Factor: 

Table 2‐5

Topo. Category Kt f

2 0.43 1.25

3 0.53 2.0

4 0.72 1.5

Kzt= [1+(Kc Kt/Kh)]
2 Kh= e 

(f*z/H)

Kzt= #DIV/0! Kh= #DIV/0!

Kc= 1 (from Table 2‐4)

(If Category 1 then K zt =1.0) Kt= 0 (from Table 2‐5)

f= 0 (from Table 2‐5)

Category= 1 z= 63

zs= 273 (Mean elevation of base of structure above sea level)

H= 0 (Ht. of the crest above surrounding terrain)

Kzt= 1.00 (from 2.6.6.2.1)

Ke= 0.99 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti =  1.50 in

Importance Factor = I= 1.0 (from Table 2‐3)

Kiz = 1.07 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz =  1.60 in
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2.6.9 Gust Effect Factor

2.6.9.1 Self Supporting Lattice Structures

Gh = 1.0  Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

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

h= 61.5 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances  Gh= 1.0

2.6.9.4 Structures Supported on Other Structures

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

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 1.148 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)

Ks= 1.0 (from 2.6.7)

qz= 38.66 Ke= 0.99 (from 2.6.8)

qz (ice)= 6.19 Kd= 0.85 (from Table 2‐2)

qz (30)= 2.23 Vmax= 125 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph

V30= 30 mph

Table 2‐2

Structure Type Wind Direction Probability Factor, Kd

Latticed structures with triangular, square or rectangular cross 

sections
0.85

Tubular pole structures supporting antennas enclosed within a 

cylindrical shroud
1.00

Tubular pole structures, latticed structures with other cross 

sections, appurtenances
0.95
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Determine Ca:

Table 2‐9

Round C < 39

(Subcritical)
39 ≤ C ≤ 78

(Transitional)

C > 78

(Supercritical)

Ice Thickness = 1.60 in Angle = 0 (deg) Equivalent Angle = 180 (deg)

Appurtenances Height Width Depth Flat Area
Aspect 

Ratio
Ca Force (lbs)

Force (lbs) 

(w/ Ice)

Force (lbs) 

(30 mph)

800‐10121 Antenna 54.5 10.3 5.9 3.90 5.29 1.32 200 44 11

DMP65R‐BU6DA Antenna 71.2 20.7 7.7 10.24 3.44 1.24 491 95 28

OPA65R‐BU6DA Antenna 71.2 21.0 7.8 10.38 3.39 1.24 498 96 29

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 4.64 1.30 691 132 40

OPA65R‐BU8DA Antenna 96.0 21.0 7.8 14.00 4.57 1.29 699 133 40

QS66512‐2 Antenna 72.0 12.0 9.6 6.00 6.00 1.36 314 67 18

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.36 1.20 76 18 4

B5/B12 4449 RRH (Side) 17.9 9.4 13.2 1.17 0.00 1.20 54 14 3

B14 4478 RRH 18.1 13.4 8.3 1.68 1.35 1.20 78 18 5

B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 2.18 1.20 48 13 3

4426 B66 RRH 14.9 13.2 5.8 1.37 1.13 1.20 63 15 4

4426 B66 RRH (Side) 14.9 5.8 13.2 0.60 2.57 1.20 28 8 2

RRUS‐32 RRH 27.2 12.1 7.0 2.29 2.25 1.20 106 24 6

RRUS‐32 RRH (Side) 27.2 7.0 12.1 1.32 3.89 1.26 64 17 4

RRUS‐12 B2 RRH 20.4 18.5 7.5 2.62 1.10 1.20 122 26 7

RRUS‐12 B2 RRH (Side) 20.4 7.5 18.5 1.06 2.72 1.21 50 13 3

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.96 1.20 38 10 2

TPX‐070821 Triplexer 5.9 9.7 2.1 0.40 0.61 1.20 18 6 1

Surge Arrestor 24.0 9.7 9.7 1.62 2.47 0.70 44 11 3

4x3 Angle 4.0 12.0 0.33 0.33 2.00 26

3x3 Angle 3.0 12.0 0.25 0.25 2.00 19

2‐1/2x2‐1/2 Angle 2.5 12.0 0.21 0.21 2.00 16

3" Pipe 3.5 12.0 0.29 0.29 1.20 14

2" Pipe 2.4 12.0 0.20 0.20 1.20 9

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

Flat

Aspect Ratio is the overall length/width ratio in the plane normal to the wind direction

(Aspect ratio is independent of the spacing  between support points of a linear appurtenance,

1.2

0.7

4.14/(C0.485)

0.5

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

1.4

0.8

0.6 0.6

1.2

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

Member Type
Ca Ca Ca

2.0

Square/Rectangular HSS 1.2 ‐ 2.8(rs) ≥ 0.85 1.4 ‐ 4.0(rs) ≥ 0.90 2.0 ‐ 6.0(rs) ≥ 1.25
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Angle = 30 (deg)   Ice Thickness = 1.60 in. Equivalent Angle = 210 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)

Aspect 

Ratio 

Aspect 

Ratio 

Ca (normal) Ca     

(side)

Force (lbs) 

(normal)

Force (lbs) 

(side)

Force (lbs) 

(angle)

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 200 127 181

DMP65R‐BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 491 217 423

OPA65R‐BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 498 219 428

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 691 314 597

OPA65R‐BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 699 317 604

QS66512‐2 Antenna 72.0 12.0 9.6 6.00 4.80 6.00 7.50 1.36 1.42 314 263 302

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 76 54 71

B5/B12 4449 RRH (Side) 17.9 6.6 13.2 0.82 1.64 2.71 1.36 1.21 1.20 38 76 48

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 78 48 71

B14 4478 RRH (Side) 18.1 6.7 13.4 0.84 1.68 2.70 1.35 1.21 1.20 39 78 49

4426 B66 RRH 14.9 13.2 5.8 1.37 0.60 1.13 2.57 1.20 1.20 63 28 54

4426 B66 RRH (Side) 14.9 6.6 13.2 0.68 1.37 2.26 1.13 1.20 1.20 32 63 40

RRUS‐32 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 106 64 96

RRUS‐32 RRH (Side) 27.2 6.1 12.1 1.14 2.29 4.50 2.25 1.29 1.20 57 106 69

RRUS‐12 B2 RRH 20.4 18.5 7.5 2.62 1.06 1.10 2.72 1.20 1.21 122 50 104

RRUS‐12 B2 RRH (Side) 20.4 9.3 18.5 1.31 2.62 2.21 1.10 1.20 1.20 61 122 76

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 38 13 32

TPX‐070821 Triplexer 5.9 9.7 2.1 0.40 0.09 0.61 2.81 1.20 1.21 18 4 15

WIND LOADS WITH ICE:

800‐10121 Antenna 57.7 13.5 9.1 5.41 3.65 4.27 6.34 1.28 1.37 43 31 40

DMP65R‐BU6DA Antenna 74.4 23.9 10.9 12.35 5.63 3.11 6.83 1.23 1.39 94 48 82

OPA65R‐BU6DA Antenna 74.4 24.2 11.0 12.50 5.68 3.07 6.76 1.23 1.39 95 49 83

DMP65R‐BU8DA Antenna 99.2 23.9 10.9 16.46 7.51 4.15 9.10 1.27 1.47 130 68 114

OPA65R‐BU8DA Antenna 99.2 24.2 11.0 16.67 7.58 4.10 9.02 1.27 1.47 131 69 115

QS66512‐2 Antenna 75.2 15.2 12.8 7.94 6.68 4.95 5.87 1.31 1.35 64 56 62

B5/B12 4449 RRH 21.1 16.4 12.6 2.40 1.85 1.29 1.67 1.20 1.20 18 14 17

B5/B12 4449 RRH (Side) 21.1 8.2 16.4 1.20 2.40 2.57 1.29 1.20 1.20 9 18 11

B14 4478 RRH 21.3 16.6 11.5 2.46 1.70 1.28 1.85 1.20 1.20 18 13 17

B14 4478 RRH (Side) 21.3 8.3 16.6 1.23 2.46 2.57 1.28 1.20 1.20 9 18 11

4426 B66 RRH 18.1 16.4 9.0 2.06 1.13 1.10 2.01 1.20 1.20 15 8 14

4426 B66 RRH (Side) 18.1 8.2 16.4 1.03 2.06 2.21 1.10 1.20 1.20 8 15 10

RRUS‐32 RRH 30.4 15.3 10.2 3.23 2.15 1.99 2.98 1.20 1.22 24 16 22

RRUS‐32 RRH (Side) 30.4 7.7 15.3 1.62 3.23 3.97 1.99 1.27 1.20 13 24 15

RRUS‐12 B2 RRH 23.6 21.7 10.7 3.56 1.75 1.09 2.21 1.20 1.20 26 13 23

RRUS‐12 B2 RRH (Side) 23.6 10.9 21.7 1.78 3.56 2.18 1.09 1.20 1.20 13 26 16

DTMABP7819VG12A TMA 13.9 14.3 7.0 1.38 0.68 0.97 1.99 1.20 1.20 10 5 9

TPX‐070821 Triplexer 9.1 12.9 5.3 0.82 0.33 0.71 1.72 1.20 1.20 6 2 5

WIND LOADS AT 30 MPH:

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 11 7 10

DMP65R‐BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 13 24

OPA65R‐BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 29 13 25

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 34

OPA65R‐BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 40 18 35

QS66512‐2 Antenna 72.0 12.0 9.6 6.00 4.80 6.00 7.50 1.36 1.42 18 15 17

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 4 3 4

B5/B12 4449 RRH (Side) 17.9 6.6 13.2 0.82 1.64 2.71 1.36 1.21 1.20 2 4 3

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 4

B14 4478 RRH (Side) 18.1 6.7 13.4 0.84 1.68 2.70 1.35 1.21 1.20 2 5 3

4426 B66 RRH 14.9 13.2 5.8 1.37 0.60 1.13 2.57 1.20 1.20 4 2 3

4426 B66 RRH (Side) 14.9 6.6 13.2 0.68 1.37 2.26 1.13 1.20 1.20 2 4 2

RRUS‐32 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 6 4 6

RRUS‐32 RRH (Side) 27.2 6.1 12.1 1.14 2.29 4.50 2.25 1.29 1.20 3 6 4

RRUS‐12 B2 RRH 20.4 18.5 7.5 2.62 1.06 1.10 2.72 1.20 1.21 7 3 6

RRUS‐12 B2 RRH (Side) 20.4 9.3 18.5 1.31 2.62 2.21 1.10 1.20 1.20 4 7 4

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 2 1 2

TPX‐070821 Triplexer 5.9 9.7 2.1 0.40 0.09 0.61 2.81 1.20 1.21 1 0 1

WIND LOADS
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Angle = 60 (deg)   Ice Thickness = 1.60 in. Equivalent Angle = 240 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)

p

Ratio 

(normal)

p

Ratio 

(side)

Ca 

(normal)

Ca     

(side)

Force (lbs) 

(normal)

Force (lbs) 

(side)

Force (lbs) 

(angle)

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 200 127 145

DMP65R‐BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 491 217 286

OPA65R‐BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 498 219 289

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 691 314 408

OPA65R‐BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 699 317 413

QS66512‐2 Antenna 72.0 12.0 9.6 6.00 4.80 6.00 7.50 1.36 1.42 314 263 276

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 76 54 60

B5/B12 4449 RRH (Side) 17.9 9.9 13.2 1.23 1.64 1.81 1.36 1.20 1.20 57 76 71

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 78 48 56

B14 4478 RRH (Side) 18.1 10.1 13.4 1.26 1.68 1.80 1.35 1.20 1.20 59 78 73

4426 B66 RRH 14.9 13.2 5.8 1.37 0.60 1.13 2.57 1.20 1.20 63 28 37

4426 B66 RRH (Side) 14.9 9.9 13.2 1.02 1.37 1.51 1.13 1.20 1.20 48 63 59

RRUS‐32 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 106 64 75

RRUS‐32 RRH (Side) 27.2 9.1 12.1 1.71 2.29 3.00 2.25 1.22 1.20 81 106 100

RRUS‐12 B2 RRH 20.4 18.5 7.5 2.62 1.06 1.10 2.72 1.20 1.21 122 50 68

RRUS‐12 B2 RRH (Side) 20.4 13.9 18.5 1.97 2.62 1.47 1.10 1.20 1.20 91 122 114

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 38 13 20

TPX‐070821 Triplexer 5.9 9.7 2.1 0.40 0.09 0.61 2.81 1.20 1.21 18 4 8

WIND LOADS WITH ICE:

800‐10121 Antenna 57.7 13.5 9.1 5.41 3.65 4.27 6.34 1.28 1.37 43 31 34

DMP65R‐BU6DA Antenna 74.4 23.9 10.9 12.35 5.63 3.11 6.83 1.23 1.39 94 48 60

OPA65R‐BU6DA Antenna 74.4 24.2 11.0 12.50 5.68 3.07 6.76 1.23 1.39 95 49 60

DMP65R‐BU8DA Antenna 99.2 23.9 10.9 16.46 7.51 4.15 9.10 1.27 1.47 130 68 84

OPA65R‐BU8DA Antenna 99.2 24.2 11.0 16.67 7.58 4.10 9.02 1.27 1.47 131 69 84

QS66512‐2 Antenna 75.2 15.2 12.8 7.94 6.68 4.95 5.87 1.31 1.35 64 56 58

B5/B12 4449 RRH 21.1 16.4 12.6 2.40 1.85 1.29 1.67 1.20 1.20 18 14 15

B5/B12 4449 RRH (Side) 21.1 12.3 16.4 1.80 2.40 1.72 1.29 1.20 1.20 13 18 17

B14 4478 RRH 21.3 16.6 11.5 2.46 1.70 1.28 1.85 1.20 1.20 18 13 14

B14 4478 RRH (Side) 21.3 12.5 16.6 1.84 2.46 1.71 1.28 1.20 1.20 14 18 17

4426 B66 RRH 18.1 16.4 9.0 2.06 1.13 1.10 2.01 1.20 1.20 15 8 10

4426 B66 RRH (Side) 18.1 12.3 16.4 1.55 2.06 1.47 1.10 1.20 1.20 11 15 14

RRUS‐32 RRH 30.4 15.3 10.2 3.23 2.15 1.99 2.98 1.20 1.22 24 16 18

RRUS‐32 RRH (Side) 30.4 11.5 15.3 2.42 3.23 2.65 1.99 1.21 1.20 18 24 23

RRUS‐12 B2 RRH 23.6 21.7 10.7 3.56 1.75 1.09 2.21 1.20 1.20 26 13 16

RRUS‐12 B2 RRH (Side) 23.6 16.3 21.7 2.67 3.56 1.45 1.09 1.20 1.20 20 26 25

DTMABP7819VG12A TMA 13.9 14.3 7.0 1.38 0.68 0.97 1.99 1.20 1.20 10 5 6

TPX‐070821 Triplexer 9.1 12.9 5.3 0.82 0.33 0.71 1.72 1.20 1.20 6 2 3

WIND LOADS AT 30 MPH:

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 11 7 8

DMP65R‐BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 13 16

OPA65R‐BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 29 13 17

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 24

OPA65R‐BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 40 18 24

QS66512‐2 Antenna 72.0 12.0 9.6 6.00 4.80 6.00 7.50 1.36 1.42 18 15 16

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 4 3 3

B5/B12 4449 RRH (Side) 17.9 9.9 13.2 1.23 1.64 1.81 1.36 1.20 1.20 3 4 4

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 3

B14 4478 RRH (Side) 18.1 10.1 13.4 1.26 1.68 1.80 1.35 1.20 1.20 3 5 4

4426 B66 RRH 14.9 13.2 5.8 1.37 0.60 1.13 2.57 1.20 1.20 4 2 2

4426 B66 RRH (Side) 14.9 9.9 13.2 1.02 1.37 1.51 1.13 1.20 1.20 3 4 3

RRUS‐32 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 6 4 4

RRUS‐32 RRH (Side) 27.2 9.1 12.1 1.71 2.29 3.00 2.25 1.22 1.20 5 6 6

RRUS‐12 B2 RRH 20.4 18.5 7.5 2.62 1.06 1.10 2.72 1.20 1.21 7 3 4

RRUS‐12 B2 RRH (Side) 20.4 13.9 18.5 1.97 2.62 1.47 1.10 1.20 1.20 5 7 7

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 2 1 1

TPX‐070821 Triplexer 5.9 9.7 2.1 0.40 0.09 0.61 2.81 1.20 1.21 1 0 0

WIND LOADS



Date:           10/21/2020
Project Name:   MANCHESTER-EAST CENTER ST
Project No.:        CT1070       
Designed By:      KM          Checked By:  MSC       

Angle = 90 (deg)   Ice Thickness = 1.60 in. Equivalent Angle = 270 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)

p

Ratio 

(normal)

p

Ratio 

(side)

Ca 

(normal)

Ca     

(side)

Force (lbs) 

(normal)

Force (lbs) 

(side)

Force (lbs) 

(angle)

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 200 127 127

DMP65R‐BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 491 217 217

OPA65R‐BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 498 219 219

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 691 314 314

OPA65R‐BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 699 317 317

QS66512‐2 Antenna 72.0 12.0 9.6 6.00 4.80 6.00 7.50 1.36 1.42 314 263 263

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 76 54 54

B5/B12 4449 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 54 76 76

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 78 48 48

B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 48 78 78

4426 B66 RRH 14.9 13.2 5.8 1.37 0.60 1.13 2.57 1.20 1.20 63 28 28

4426 B66 RRH (Side) 14.9 5.8 13.2 0.60 1.37 2.57 1.13 1.20 1.20 28 63 63

RRUS‐32 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 106 64 64

RRUS‐32 RRH (Side) 27.2 7.0 12.1 1.32 2.29 3.89 2.25 1.26 1.20 64 106 106

RRUS‐12 B2 RRH 20.4 18.5 7.5 2.62 1.06 1.10 2.72 1.20 1.21 122 50 50

RRUS‐12 B2 RRH (Side) 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 50 122 122

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 38 13 13

TPX‐070821 Triplexer 5.9 9.7 2.1 0.40 0.09 0.61 2.81 1.20 1.21 18 4 4

WIND LOADS WITH ICE:

800‐10121 Antenna 57.7 13.5 9.1 5.41 3.65 4.27 6.34 1.28 1.37 43 31 31

DMP65R‐BU6DA Antenna 74.4 23.9 10.9 12.35 5.63 3.11 6.83 1.23 1.39 94 48 48

OPA65R‐BU6DA Antenna 74.4 24.2 11.0 12.50 5.68 3.07 6.76 1.23 1.39 95 49 49

DMP65R‐BU8DA Antenna 99.2 23.9 10.9 16.46 7.51 4.15 9.10 1.27 1.47 130 68 68

OPA65R‐BU8DA Antenna 99.2 24.2 11.0 16.67 7.58 4.10 9.02 1.27 1.47 131 69 69

QS66512‐2 Antenna 75.2 15.2 12.8 7.94 6.68 4.95 5.87 1.31 1.35 64 56 56

B5/B12 4449 RRH 21.1 16.4 12.6 2.40 1.85 1.29 1.67 1.20 1.20 18 14 14

B5/B12 4449 RRH (Side) 21.1 12.6 16.4 1.85 2.40 1.67 1.29 1.20 1.20 14 18 18

B14 4478 RRH 21.3 16.6 11.5 2.46 1.70 1.28 1.85 1.20 1.20 18 13 13

B14 4478 RRH (Side) 21.3 11.5 16.6 1.70 2.46 1.85 1.28 1.20 1.20 13 18 18

4426 B66 RRH 18.1 16.4 9.0 2.06 1.13 1.10 2.01 1.20 1.20 15 8 8

4426 B66 RRH (Side) 18.1 9.0 16.4 1.13 2.06 2.01 1.10 1.20 1.20 8 15 15

RRUS‐32 RRH 30.4 15.3 10.2 3.23 2.15 1.99 2.98 1.20 1.22 24 16 16

RRUS‐32 RRH (Side) 30.4 10.2 15.3 2.15 3.23 2.98 1.99 1.22 1.20 16 24 24

RRUS‐12 B2 RRH 23.6 21.7 10.7 3.56 1.75 1.09 2.21 1.20 1.20 26 13 13

RRUS‐12 B2 RRH (Side) 23.6 10.7 21.7 1.75 3.56 2.21 1.09 1.20 1.20 13 26 26

DTMABP7819VG12A TMA 13.9 14.3 7.0 1.38 0.68 0.97 1.99 1.20 1.20 10 5 5

TPX‐070821 Triplexer 9.1 12.9 5.3 0.82 0.33 0.71 1.72 1.20 1.20 6 2 2

WIND LOADS AT 30 MPH:

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 11 7 7

DMP65R‐BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 13 13

OPA65R‐BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 29 13 13

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 18

OPA65R‐BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 40 18 18

QS66512‐2 Antenna 72.0 12.0 9.6 6.00 4.80 6.00 7.50 1.36 1.42 18 15 15

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 4 3 3

B5/B12 4449 RRH (Side) 17.9 9.4 13.2 1.17 1.64 1.90 1.36 1.20 1.20 3 4 4

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 3

B14 4478 RRH (Side) 18.1 8.3 13.4 1.04 1.68 2.18 1.35 1.20 1.20 3 5 5

4426 B66 RRH 14.9 13.2 5.8 1.37 0.60 1.13 2.57 1.20 1.20 4 2 2

4426 B66 RRH (Side) 14.9 5.8 13.2 0.60 1.37 2.57 1.13 1.20 1.20 2 4 4

RRUS‐32 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 6 4 4

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

RRUS‐12 B2 RRH 20.4 18.5 7.5 2.62 1.06 1.10 2.72 1.20 1.21 7 3 3

RRUS‐12 B2 RRH (Side) 20.4 7.5 18.5 1.06 2.62 2.72 1.10 1.21 1.20 3 7 7

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 2 1 1

TPX‐070821 Triplexer 5.9 9.7 2.1 0.40 0.09 0.61 2.81 1.20 1.21 1 0 0

WIND LOADS



Date:           10/21/2020
Project Name:   MANCHESTER-EAST CENTER ST
Project No.:        CT1070       
Designed By:      KM          Checked By:  MSC       

Angle = 120 (deg)   Ice Thickness = 1.60 in. Equivalent Angle = 300 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)

p

Ratio 

(normal)

p

Ratio 

(side)

Ca 

(normal)

Ca     

(side)

Force (lbs) 

(normal)

Force (lbs) 

(side)

Force (lbs) 

(angle)

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 200 127 145

DMP65R‐BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 491 217 286

OPA65R‐BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 498 219 289

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 691 314 408

OPA65R‐BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 699 317 413

QS66512‐2 Antenna 72.0 12.0 9.6 6.00 4.80 6.00 7.50 1.36 1.42 314 263 276

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 76 54 60

B5/B12 4449 RRH (Side) 17.9 9.9 13.2 1.23 1.64 1.81 1.36 1.20 1.20 57 76 71

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 78 48 56

B14 4478 RRH (Side) 18.1 10.1 13.4 1.26 1.68 1.80 1.35 1.20 1.20 59 78 73

4426 B66 RRH 14.9 13.2 5.8 1.37 0.60 1.13 2.57 1.20 1.20 63 28 37

4426 B66 RRH (Side) 14.9 9.9 13.2 1.02 1.37 1.51 1.13 1.20 1.20 48 63 59

RRUS‐32 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 106 64 75

RRUS‐32 RRH (Side) 27.2 9.1 12.1 1.71 2.29 3.00 2.25 1.22 1.20 81 106 100

RRUS‐12 B2 RRH 20.4 18.5 7.5 2.62 1.06 1.10 2.72 1.20 1.21 122 50 68

RRUS‐12 B2 RRH (Side) 20.4 13.9 18.5 1.97 2.62 1.47 1.10 1.20 1.20 91 122 114

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 38 13 20

TPX‐070821 Triplexer 5.9 9.7 2.1 0.40 0.09 0.61 2.81 1.20 1.21 18 4 8

WIND LOADS WITH ICE:

800‐10121 Antenna 57.7 13.5 9.1 5.41 3.65 4.27 6.34 1.28 1.37 43 31 34

DMP65R‐BU6DA Antenna 74.4 23.9 10.9 12.35 5.63 3.11 6.83 1.23 1.39 94 48 60

OPA65R‐BU6DA Antenna 74.4 24.2 11.0 12.50 5.68 3.07 6.76 1.23 1.39 95 49 60

DMP65R‐BU8DA Antenna 99.2 23.9 10.9 16.46 7.51 4.15 9.10 1.27 1.47 130 68 84

OPA65R‐BU8DA Antenna 99.2 24.2 11.0 16.67 7.58 4.10 9.02 1.27 1.47 131 69 84

QS66512‐2 Antenna 75.2 15.2 12.8 7.94 6.68 4.95 5.87 1.31 1.35 64 56 58

B5/B12 4449 RRH 21.1 16.4 12.6 2.40 1.85 1.29 1.67 1.20 1.20 18 14 15

B5/B12 4449 RRH (Side) 21.1 12.3 16.4 1.80 2.40 1.72 1.29 1.20 1.20 13 18 17

B14 4478 RRH 21.3 16.6 11.5 2.46 1.70 1.28 1.85 1.20 1.20 18 13 14

B14 4478 RRH (Side) 21.3 12.5 16.6 1.84 2.46 1.71 1.28 1.20 1.20 14 18 17

4426 B66 RRH 18.1 16.4 9.0 2.06 1.13 1.10 2.01 1.20 1.20 15 8 10

4426 B66 RRH (Side) 18.1 12.3 16.4 1.55 2.06 1.47 1.10 1.20 1.20 11 15 14

RRUS‐32 RRH 30.4 15.3 10.2 3.23 2.15 1.99 2.98 1.20 1.22 24 16 18

RRUS‐32 RRH (Side) 30.4 11.5 15.3 2.42 3.23 2.65 1.99 1.21 1.20 18 24 23

RRUS‐12 B2 RRH 23.6 21.7 10.7 3.56 1.75 1.09 2.21 1.20 1.20 26 13 16

RRUS‐12 B2 RRH (Side) 23.6 16.3 21.7 2.67 3.56 1.45 1.09 1.20 1.20 20 26 25

DTMABP7819VG12A TMA 13.9 14.3 7.0 1.38 0.68 0.97 1.99 1.20 1.20 10 5 6

TPX‐070821 Triplexer 9.1 12.9 5.3 0.82 0.33 0.71 1.72 1.20 1.20 6 2 3

WIND LOADS AT 30 MPH:

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 11 7 8

DMP65R‐BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 13 16

OPA65R‐BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 29 13 17

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 24

OPA65R‐BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 40 18 24

QS66512‐2 Antenna 72.0 12.0 9.6 6.00 4.80 6.00 7.50 1.36 1.42 18 15 16

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 4 3 3

B5/B12 4449 RRH (Side) 17.9 9.9 13.2 1.23 1.64 1.81 1.36 1.20 1.20 3 4 4

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 3

B14 4478 RRH (Side) 18.1 10.1 13.4 1.26 1.68 1.80 1.35 1.20 1.20 3 5 4

4426 B66 RRH 14.9 13.2 5.8 1.37 0.60 1.13 2.57 1.20 1.20 4 2 2

4426 B66 RRH (Side) 14.9 9.9 13.2 1.02 1.37 1.51 1.13 1.20 1.20 3 4 3

RRUS‐32 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 6 4 4

RRUS‐32 RRH (Side) 27.2 9.1 12.1 1.71 2.29 3.00 2.25 1.22 1.20 5 6 6

RRUS‐12 B2 RRH 20.4 18.5 7.5 2.62 1.06 1.10 2.72 1.20 1.21 7 3 4

RRUS‐12 B2 RRH (Side) 20.4 13.9 18.5 1.97 2.62 1.47 1.10 1.20 1.20 5 7 7

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 2 1 1

TPX‐070821 Triplexer 5.9 9.7 2.1 0.40 0.09 0.61 2.81 1.20 1.21 1 0 0

WIND LOADS



Date:           10/21/2020
Project Name:   MANCHESTER-EAST CENTER ST
Project No.:        CT1070       
Designed By:      KM          Checked By:  MSC       

Angle = 150 (deg)   Ice Thickness = 1.60 in. Equivalent Angle = 330 (deg)

WIND LOADS WITH NO ICE:

Appurtenances Height Width Depth Flat Area 

(normal)

Flat Area 

(side)

p

Ratio 

(normal)

p

Ratio 

(side)

Ca 

(normal)

Ca     

(side)

Force (lbs) 

(normal)

Force (lbs) 

(side)

Force (lbs) 

(angle)

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 200 127 181

DMP65R‐BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 491 217 423

OPA65R‐BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 498 219 428

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 691 314 597

OPA65R‐BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 699 317 604

QS66512‐2 Antenna 72.0 12.0 9.6 6.00 4.80 6.00 7.50 1.36 1.42 314 263 302

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 76 54 71

B5/B12 4449 RRH (Side) 17.9 6.6 13.2 0.82 1.64 2.71 1.36 1.21 1.20 38 76 48

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 78 48 71

B14 4478 RRH (Side) 18.1 6.7 13.4 0.84 1.68 2.70 1.35 1.21 1.20 39 78 49

4426 B66 RRH 14.9 13.2 5.8 1.37 0.60 1.13 2.57 1.20 1.20 63 28 54

4426 B66 RRH (Side) 14.9 6.6 13.2 0.68 1.37 2.26 1.13 1.20 1.20 32 63 40

RRUS‐32 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 106 64 96

RRUS‐32 RRH (Side) 27.2 6.1 12.1 1.14 2.29 4.50 2.25 1.29 1.20 57 106 69

RRUS‐12 B2 RRH 20.4 18.5 7.5 2.62 1.06 1.10 2.72 1.20 1.21 122 50 104

RRUS‐12 B2 RRH (Side) 20.4 9.3 18.5 1.31 2.62 2.21 1.10 1.20 1.20 61 122 76

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 38 13 32

TPX‐070821 Triplexer 5.9 9.7 2.1 0.40 0.09 0.61 2.81 1.20 1.21 18 4 15

WIND LOADS WITH ICE:

800‐10121 Antenna 57.7 13.5 9.1 5.41 3.65 4.27 6.34 1.28 1.37 43 31 40

DMP65R‐BU6DA Antenna 74.4 23.9 10.9 12.35 5.63 3.11 6.83 1.23 1.39 94 48 82

OPA65R‐BU6DA Antenna 74.4 24.2 11.0 12.50 5.68 3.07 6.76 1.23 1.39 95 49 83

DMP65R‐BU8DA Antenna 99.2 23.9 10.9 16.46 7.51 4.15 9.10 1.27 1.47 130 68 114

OPA65R‐BU8DA Antenna 99.2 24.2 11.0 16.67 7.58 4.10 9.02 1.27 1.47 131 69 115

QS66512‐2 Antenna 75.2 15.2 12.8 7.94 6.68 4.95 5.87 1.31 1.35 64 56 62

B5/B12 4449 RRH 21.1 16.4 12.6 2.40 1.85 1.29 1.67 1.20 1.20 18 14 17

B5/B12 4449 RRH (Side) 21.1 8.2 16.4 1.20 2.40 2.57 1.29 1.20 1.20 9 18 11

B14 4478 RRH 21.3 16.6 11.5 2.46 1.70 1.28 1.85 1.20 1.20 18 13 17

B14 4478 RRH (Side) 21.3 8.3 16.6 1.23 2.46 2.57 1.28 1.20 1.20 9 18 11

4426 B66 RRH 18.1 16.4 9.0 2.06 1.13 1.10 2.01 1.20 1.20 15 8 14

4426 B66 RRH (Side) 18.1 8.2 16.4 1.03 2.06 2.21 1.10 1.20 1.20 8 15 10

RRUS‐32 RRH 30.4 15.3 10.2 3.23 2.15 1.99 2.98 1.20 1.22 24 16 22

RRUS‐32 RRH (Side) 30.4 7.7 15.3 1.62 3.23 3.97 1.99 1.27 1.20 13 24 15

RRUS‐12 B2 RRH 23.6 21.7 10.7 3.56 1.75 1.09 2.21 1.20 1.20 26 13 23

RRUS‐12 B2 RRH (Side) 23.6 10.9 21.7 1.78 3.56 2.18 1.09 1.20 1.20 13 26 16

DTMABP7819VG12A TMA 13.9 14.3 7.0 1.38 0.68 0.97 1.99 1.20 1.20 10 5 9

TPX‐070821 Triplexer 9.1 12.9 5.3 0.82 0.33 0.71 1.72 1.20 1.20 6 2 5

WIND LOADS AT 30 MPH:

800‐10121 Antenna 54.5 10.3 5.9 3.90 2.23 5.29 9.24 1.32 1.47 11 7 10

DMP65R‐BU6DA Antenna 71.2 20.7 7.7 10.24 3.81 3.44 9.25 1.24 1.47 28 13 24

OPA65R‐BU6DA Antenna 71.2 21.0 7.8 10.38 3.86 3.39 9.13 1.24 1.47 29 13 25

DMP65R‐BU8DA Antenna 96.0 20.7 7.7 13.80 5.13 4.64 12.47 1.30 1.58 40 18 34

OPA65R‐BU8DA Antenna 96.0 21.0 7.8 14.00 5.20 4.57 12.31 1.29 1.58 40 18 35

QS66512‐2 Antenna 72.0 12.0 9.6 6.00 4.80 6.00 7.50 1.36 1.42 18 15 17

B5/B12 4449 RRH 17.9 13.2 9.4 1.64 1.17 1.36 1.90 1.20 1.20 4 3 4

B5/B12 4449 RRH (Side) 17.9 6.6 13.2 0.82 1.64 2.71 1.36 1.21 1.20 2 4 3

B14 4478 RRH 18.1 13.4 8.3 1.68 1.04 1.35 2.18 1.20 1.20 5 3 4

B14 4478 RRH (Side) 18.1 6.7 13.4 0.84 1.68 2.70 1.35 1.21 1.20 2 5 3

4426 B66 RRH 14.9 13.2 5.8 1.37 0.60 1.13 2.57 1.20 1.20 4 2 3

4426 B66 RRH (Side) 14.9 6.6 13.2 0.68 1.37 2.26 1.13 1.20 1.20 2 4 2

RRUS‐32 RRH 27.2 12.1 7.0 2.29 1.32 2.25 3.89 1.20 1.26 6 4 6

RRUS‐32 RRH (Side) 27.2 6.1 12.1 1.14 2.29 4.50 2.25 1.29 1.20 3 6 4

RRUS‐12 B2 RRH 20.4 18.5 7.5 2.62 1.06 1.10 2.72 1.20 1.21 7 3 6

RRUS‐12 B2 RRH (Side) 20.4 9.3 18.5 1.31 2.62 2.21 1.10 1.20 1.20 4 7 4

DTMABP7819VG12A TMA 10.7 11.1 3.8 0.82 0.28 0.96 2.82 1.20 1.21 2 1 2

TPX‐070821 Triplexer 5.9 9.7 2.1 0.40 0.09 0.61 2.81 1.20 1.21 1 0 1

WIND LOADS



Date:    10/21/2020
Project Name:   MANCHESTER-EAST CENTER ST
Project No.:        CT1070       
Designed By:      KM          Checked By:  MSC       

Thickness of ice: 1.60 in.

Density of ice: 56 pcf

800‐10121 Antenna DMP65R‐BU6DA Antenna

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

Height (in): 54.5 Height (in): 71.2

Width (in): 10.3 Width (in): 20.7

Depth (in):  5.9 Depth (in):  7.7

Total weight of ice on object:  120 lbs  Total weight of ice on object:  275 lbs 

Weight of object: 47.0 lbs Weight of object: 80.0 lbs

Combined weight of ice and object: 167 lbs Combined weight of ice and object: 355 lbs

DMP65R‐BU8DA Antenna OPA65R‐BU6DA Antenna

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

Height (in): 96.0 Height (in): 71.2

Width (in): 20.7 Width (in): 21.0

Depth (in):  7.7 Depth (in):  7.8

Total weight of ice on object:  370 lbs  Total weight of ice on object:  278 lbs 

Weight of object: 119.0 lbs Weight of object: 64.0 lbs

Combined weight of ice and object: 489 lbs Combined weight of ice and object: 342 lbs

OPA65R‐BU8DA Antenna QS66512‐2 Antenna

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

Height (in): 96.0 Height (in): 72.0

Width (in): 21.0 Width (in): 12.0

Depth (in):  7.8 Depth (in):  9.6

Total weight of ice on object:  375 lbs  Total weight of ice on object:  199 lbs 

Weight of object: 77.0 lbs Weight of object: 111.0 lbs

Combined weight of ice and object: 452 lbs Combined weight of ice and object: 310 lbs

B5/B12 4449 RRH B14 4478 RRH

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

Height (in): 17.9 Height (in): 18.1

Width (in): 13.2 Width (in): 13.4

Depth (in):  9.4 Depth (in):  8.3

Total weight of ice on object:  52 lbs  Total weight of ice on object:  51 lbs 

Weight of object: 73.0 lbs Weight of object: 60.0 lbs

Combined weight of ice and object: 125 lbs Combined weight of ice and object: 111 lbs

4426 B66 RRH RRUS‐32 RRH

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

Height (in): 14.9 Height (in): 27.2

Width (in): 13.2 Width (in): 12.1

Depth (in):  5.8 Depth (in):  7.0

Total weight of ice on object:  39 lbs  Total weight of ice on object:  69 lbs 

Weight of object: 49.0 lbs Weight of object: 60.0 lbs

Combined weight of ice and object: 88 lbs Combined weight of ice and object: 129 lbs

RRUS‐12 B2 RRH DTMABP7819VG12A TMA

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

Height (in): 20.4 Height (in): 10.7

Width (in): 18.5 Width (in): 11.1

Depth (in):  7.5 Depth (in):  3.8

Total weight of ice on object:  72 lbs  Total weight of ice on object:  23 lbs 

Weight of object: 58.0 lbs Weight of object: 20.0 lbs

Combined weight of ice and object: 130 lbs Combined weight of ice and object: 43 lbs

TPX‐070821 Triplexer

Weight of ice based on total radial SF area: Squid Surge Arrestor

Height (in): 5.9 Weight of ice based on total radial SF area:

Width (in): 9.7 Depth (in):  24.0

Depth (in):  2.1 Diameter(in): 9.7

Total weight of ice on object:  11 lbs  Total weight of ice on object:  44 lbs

Weight of object: 8.0 lbs Weight of object: 33 lbs

Combined weight of ice and object: 19 lbs Combined weight of ice and object: 77 lbs

L 4x3 Angles L 3x3 Angles

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

Height (in): 4 Height (in): 3

Width (in): 3 Width (in): 3

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

L 2‐1/2x2‐1/2 Angles

Weight of ice based on total radial SF area: 3" Pipe

Height (in): 2.5 Per foot weight of ice:

Width (in): 2.5 diameter (in): 3.5

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

2" pipe

Per foot weight of ice:

diameter (in): 2.38

Per foot weight of ice on object:  8 plf

ICE WEIGHT CALCULATIONS
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Load data
__________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
__________________________________________________________________________________________________________________________

Condition Description Comb. Category

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

Distributed force on members
__________________________________________________________________________________________________________________________

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

-----------------------------------------------------------------------------------------------------------------------------------------------
DL 6 y -0.01 0.00 0.00 No 0.00 No

7 y -0.01 0.00 0.00 No 0.00 No
9 y -0.01 0.00 0.00 No 0.00 No
32 y -0.01 0.00 0.00 No 0.00 No
33 y -0.01 0.00 0.00 No 0.00 No
34 y -0.01 0.00 0.00 No 0.00 No
75 y -0.01 0.00 0.00 No 0.00 No
76 y -0.01 0.00 0.00 No 0.00 No
77 y -0.01 0.00 0.00 No 0.00 No

W0 1 z 0.014 0.00 0.00 No 0.00 No
2 z 0.014 0.00 0.00 No 0.00 No
3 z 0.026 0.00 0.00 No 0.00 No
4 z 0.026 0.00 0.00 No 0.00 No
5 z 0.014 0.00 0.00 No 0.00 No
6 z 0.026 0.00 0.00 No 0.00 No
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7 z 0.026 0.00 0.00 No 0.00 No
8 z 0.026 0.00 0.00 No 0.00 No
9 z 0.026 0.00 0.00 No 0.00 No
11 z 0.019 0.00 0.00 No 0.00 No
12 z 0.019 0.00 0.00 No 0.00 No
15 z 0.016 0.00 0.00 No 0.00 No
16 z 0.016 0.00 0.00 No 0.00 No
17 z 0.016 0.00 0.00 No 0.00 No
26 z 0.016 0.00 0.00 No 0.00 No
27 z 0.016 0.00 0.00 No 0.00 No
28 z 0.019 0.00 0.00 No 0.00 No
29 z 0.019 0.00 0.00 No 0.00 No
30 z 0.019 0.00 0.00 No 0.00 No
31 z 0.019 0.00 0.00 No 0.00 No
32 z 0.019 0.00 0.00 No 0.00 No
33 z 0.019 0.00 0.00 No 0.00 No
34 z 0.019 0.00 0.00 No 0.00 No
71 z 0.016 0.00 0.00 No 0.00 No
72 z 0.016 0.00 0.00 No 0.00 No
73 z 0.016 0.00 0.00 No 0.00 No
74 z 0.016 0.00 0.00 No 0.00 No
75 z 0.019 0.00 0.00 No 0.00 No
76 z 0.016 0.00 0.00 No 0.00 No
77 z 0.016 0.00 0.00 No 0.00 No

W30 1 x 0.014 0.00 0.00 No 0.00 No
2 x 0.014 0.00 0.00 No 0.00 No
3 x 0.026 0.00 0.00 No 0.00 No
4 x 0.026 0.00 0.00 No 0.00 No
5 x 0.014 0.00 0.00 No 0.00 No
6 x 0.026 0.00 0.00 No 0.00 No
7 x 0.026 0.00 0.00 No 0.00 No
8 x 0.026 0.00 0.00 No 0.00 No
9 x 0.026 0.00 0.00 No 0.00 No
11 x 0.019 0.00 0.00 No 0.00 No
12 x 0.019 0.00 0.00 No 0.00 No
15 x 0.016 0.00 0.00 No 0.00 No
16 x 0.016 0.00 0.00 No 0.00 No
17 x 0.016 0.00 0.00 No 0.00 No
26 x 0.016 0.00 0.00 No 0.00 No
27 x 0.016 0.00 0.00 No 0.00 No
28 x 0.019 0.00 0.00 No 0.00 No
29 x 0.019 0.00 0.00 No 0.00 No
30 x 0.019 0.00 0.00 No 0.00 No
31 x 0.019 0.00 0.00 No 0.00 No
32 x 0.019 0.00 0.00 No 0.00 No
33 x 0.019 0.00 0.00 No 0.00 No
34 x 0.019 0.00 0.00 No 0.00 No
71 x 0.016 0.00 0.00 No 0.00 No
72 x 0.016 0.00 0.00 No 0.00 No
73 x 0.016 0.00 0.00 No 0.00 No
74 x 0.016 0.00 0.00 No 0.00 No
75 x 0.019 0.00 0.00 No 0.00 No
76 x 0.016 0.00 0.00 No 0.00 No
77 x 0.016 0.00 0.00 No 0.00 No

Di 1 y -0.01 0.00 0.00 No 0.00 No
2 y -0.01 0.00 0.00 No 0.00 No
3 y -0.013 0.00 0.00 No 0.00 No
4 y -0.013 0.00 0.00 No 0.00 No
5 y -0.01 0.00 0.00 No 0.00 No
6 y -0.013 0.00 0.00 No 0.00 No
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7 y -0.013 0.00 0.00 No 0.00 No
8 y -0.013 0.00 0.00 No 0.00 No
9 y -0.013 0.00 0.00 No 0.00 No
11 y -0.011 0.00 0.00 No 0.00 No
12 y -0.011 0.00 0.00 No 0.00 No
15 y -0.01 0.00 0.00 No 0.00 No
16 y -0.01 0.00 0.00 No 0.00 No
17 y -0.01 0.00 0.00 No 0.00 No
26 y -0.01 0.00 0.00 No 0.00 No
27 y -0.01 0.00 0.00 No 0.00 No
28 y -0.011 0.00 0.00 No 0.00 No
29 y -0.011 0.00 0.00 No 0.00 No
30 y -0.011 0.00 0.00 No 0.00 No
31 y -0.011 0.00 0.00 No 0.00 No
32 y -0.011 0.00 0.00 No 0.00 No
33 y -0.011 0.00 0.00 No 0.00 No
34 y -0.011 0.00 0.00 No 0.00 No
43 y -0.008 0.00 0.00 No 0.00 No
44 y -0.008 0.00 0.00 No 0.00 No
45 y -0.008 0.00 0.00 No 0.00 No
46 y -0.008 0.00 0.00 No 0.00 No
49 y -0.008 0.00 0.00 No 0.00 No
52 y -0.008 0.00 0.00 No 0.00 No
55 y -0.008 0.00 0.00 No 0.00 No
58 y -0.008 0.00 0.00 No 0.00 No
60 y -0.008 0.00 0.00 No 0.00 No
64 y -0.008 0.00 0.00 No 0.00 No
67 y -0.008 0.00 0.00 No 0.00 No
70 y -0.008 0.00 0.00 No 0.00 No
71 y -0.01 0.00 0.00 No 0.00 No
72 y -0.01 0.00 0.00 No 0.00 No
73 y -0.01 0.00 0.00 No 0.00 No
74 y -0.01 0.00 0.00 No 0.00 No
75 y -0.011 0.00 0.00 No 0.00 No
76 y -0.01 0.00 0.00 No 0.00 No
77 y -0.01 0.00 0.00 No 0.00 No
78 y -0.008 0.00 0.00 No 0.00 No
79 y -0.008 0.00 0.00 No 0.00 No
80 y -0.008 0.00 0.00 No 0.00 No
84 y -0.008 0.00 0.00 No 0.00 No
89 y -0.008 0.00 0.00 No 0.00 No
92 y -0.008 0.00 0.00 No 0.00 No
95 y -0.008 0.00 0.00 No 0.00 No
97 y -0.008 0.00 0.00 No 0.00 No
101 y -0.008 0.00 0.00 No 0.00 No

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

Concentrated forces on members
__________________________________________________________________________________________________________________________
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Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

---------------------------------------------------------------------------------------------------------
DL 1 y -0.058 2.50 No

y -0.06 2.50 No
2 y -0.058 2.50 No

y -0.06 2.50 No
5 y -0.058 2.50 No

y -0.06 2.50 No
43 y -0.016 3.00 No
44 y -0.032 0.75 No

y -0.032 5.25 No
y -0.06 1.50 No
y -0.046 3.50 No

45 y -0.073 3.00 No
46 y -0.024 1.00 No

y -0.024 5.00 No
y -0.02 3.00 No

49 y -0.016 3.00 No
52 y -0.032 0.75 No

y -0.032 5.25 No
y -0.06 1.50 No
y -0.046 3.50 No

55 y -0.073 3.00 No
58 y -0.024 1.00 No

y -0.024 5.00 No
y -0.02 3.00 No

60 y -0.016 3.00 No
64 y -0.039 0.75 No

y -0.039 5.25 No
y -0.06 1.50 No
y -0.046 3.50 No

67 y -0.073 3.00 No
70 y -0.024 1.00 No

y -0.024 5.00 No
y -0.02 3.00 No

78 y -0.033 50.00 Yes
79 y -0.033 50.00 Yes
80 y -0.033 50.00 Yes
84 y -0.056 1.00 No

y -0.056 4.50 No
89 y -0.04 0.50 No

y -0.04 5.50 No
92 y -0.056 1.00 No

y -0.056 4.50 No
95 y -0.06 0.50 No

y -0.06 5.50 No
97 y -0.04 0.50 No

y -0.04 5.50 No
101 y -0.056 1.00 No

y -0.056 4.50 No
W0 1 z 0.064 2.50 No

2 z 0.064 2.50 No
5 z 0.10 2.50 No

z 0.10 2.50 No
43 z 0.00 3.00 No
44 z 0.249 0.75 No

z 0.249 5.25 No
z 0.048 1.50 No
z 0.028 3.50 No

45 z 0.054 3.00 No
46 z 0.10 1.00 No

z 0.10 5.00 No
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z 0.00 3.00 No
49 z 0.016 3.00 No
52 z 0.145 0.75 No

z 0.145 5.25 No
z 0.073 1.50 No
z 0.059 3.50 No

55 z 0.071 3.00 No
58 z 0.073 1.00 No

z 0.073 5.00 No
z 0.02 3.00 No

60 z 0.016 3.00 No
64 z 0.207 0.75 No

z 0.207 5.25 No
z 0.073 1.50 No
z 0.059 3.50 No

67 z 0.071 3.00 No
70 z 0.073 1.00 No

z 0.073 5.00 No
z 0.02 3.00 No

78 z 0.044 50.00 Yes
79 z 0.044 50.00 Yes
80 z 0.044 50.00 Yes
84 z 0.157 1.00 No

z 0.157 4.50 No
89 z 0.246 0.50 No

z 0.246 5.50 No
92 z 0.138 1.00 No

z 0.138 4.50 No
95 z 0.204 0.50 No

z 0.204 5.50 No
97 z 0.143 0.50 No

z 0.143 5.50 No
101 z 0.138 1.00 No

z 0.138 4.50 No
W30 1 x -0.122 2.50 No

x 0.106 2.50 No
2 x -0.122 2.50 No

x 0.106 2.50 No
5 x 0.069 2.50 No
43 x 0.008 3.00 No
44 x 0.11 0.75 No

x 0.11 5.25 No
x 0.078 1.50 No
x 0.063 3.50 No

45 x 0.076 3.00 No
46 x 0.064 1.00 No

x 0.064 5.00 No
x 0.013 3.00 No

49 x 0.03 3.00 No
52 x 0.214 0.75 No

x 0.214 5.25 No
x 0.049 1.50 No
x 0.04 3.50 No

55 x 0.048 3.00 No
58 x 0.091 1.00 No

x 0.091 5.00 No
x 0.032 3.00 No

60 x 0.03 3.00 No
64 x 0.302 0.75 No

x 0.302 5.25 No
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x 0.049 1.50 No
x 0.04 3.50 No

67 x 0.048 3.00 No
70 x 0.091 1.00 No

x 0.091 5.00 No
x 0.032 3.00 No

78 x 0.044 50.00 Yes
79 x 0.044 50.00 Yes
80 x 0.044 50.00 Yes
84 x 0.132 1.00 No

x 0.132 4.50 No
89 x 0.109 0.50 No

x 0.109 5.50 No
92 x 0.151 1.00 No

x 0.151 4.50 No
95 x 0.299 0.50 No

x 0.299 5.50 No
97 x 0.212 0.50 No

x 0.212 5.50 No
101 x 0.151 1.00 No

x 0.151 4.50 No
Di 1 y -0.072 2.50 No

y -0.069 2.50 No
2 y -0.072 2.50 No

y -0.069 2.50 No
5 y -0.072 2.50 No

y -0.069 2.50 No
43 y -0.022 3.00 No
44 y -0.139 0.75 No

y -0.139 5.25 No
y -0.051 1.50 No
y -0.039 3.50 No

45 y -0.052 3.00 No
46 y -0.06 1.00 No

y -0.06 5.00 No
y -0.023 3.00 No

49 y -0.022 3.00 No
52 y -0.139 0.75 No

y -0.139 5.25 No
y -0.051 1.50 No
y -0.039 3.50 No

55 y -0.052 3.00 No
58 y -0.06 1.00 No

y -0.06 5.00 No
y -0.023 3.00 No

60 y -0.022 3.00 No
64 y -0.188 0.75 No

y -0.188 5.25 No
y -0.051 1.50 No
y -0.039 3.50 No

67 y -0.052 3.00 No
70 y -0.06 1.00 No

y -0.06 5.00 No
y -0.023 3.00 No

78 y -0.044 50.00 Yes
79 y -0.044 50.00 Yes
80 y -0.044 50.00 Yes
84 y -0.10 1.00 No

y -0.10 4.50 No
89 y -0.138 0.50 No
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y -0.138 5.50 No
92 y -0.10 1.00 No

y -0.10 4.50 No
95 y -0.185 0.50 No

y -0.185 5.50 No
97 y -0.138 0.50 No

y -0.138 5.50 No
101 y -0.10 1.00 No

y -0.10 4.50 No
Wi0 1 z 0.017 2.50 No

2 z 0.017 2.50 No
5 z 0.023 2.50 No

z 0.023 2.50 No
43 z 0.00 3.00 No
44 z 0.048 0.75 No

z 0.048 5.25 No
z 0.013 1.50 No
z 0.008 3.50 No

45 z 0.014 3.00 No
46 z 0.022 1.00 No

z 0.022 5.00 No
z 0.00 3.00 No

49 z 0.006 3.00 No
52 z 0.03 0.75 No

z 0.03 5.25 No
z 0.017 1.50 No
z 0.014 3.50 No

55 z 0.017 3.00 No
58 z 0.017 1.00 No

z 0.017 5.00 No
z 0.006 3.00 No

60 z 0.006 3.00 No
64 z 0.027 0.75 No

z 0.027 5.25 No
z 0.017 1.50 No
z 0.014 3.50 No

67 z 0.017 3.00 No
70 z 0.017 1.00 No

z 0.017 5.00 No
z 0.006 3.00 No

78 z 0.011 50.00 Yes
79 z 0.011 50.00 Yes
80 z 0.011 50.00 Yes
84 z 0.034 1.00 No

z 0.034 4.50 No
89 z 0.048 0.50 No

z 0.048 5.50 No
92 z 0.029 1.00 No

z 0.029 4.50 No
95 z 0.042 0.50 No

z 0.042 5.50 No
97 z 0.03 0.50 No

z 0.03 5.50 No
101 z 0.029 1.00 No

z 0.029 4.50 No
Wi30 1 x 0.026 2.50 No

x 0.024 2.50 No
2 x 0.026 2.50 No

x 0.024 2.50 No
5 x 0.015 2.50 No
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43 x 0.004 3.00 No
44 x 0.025 0.75 No

x 0.025 5.25 No
x 0.018 1.50 No
x 0.015 3.50 No

45 x 0.018 3.00 No
46 x 0.016 1.00 No

x 0.016 5.00 No
x 0.005 3.00 No

49 x 0.01 3.00 No
52 x 0.042 0.75 No

x 0.042 5.25 No
x 0.011 1.50 No
x 0.01 3.50 No

55 x 0.011 3.00 No
58 x 0.02 1.00 No

x 0.02 5.00 No
x 0.009 3.00 No

60 x 0.01 3.00 No
64 x 0.058 0.75 No

x 0.058 5.25 No
x 0.011 1.50 No
x 0.01 3.50 No

67 x 0.011 3.00 No
70 x 0.02 1.00 No

x 0.02 5.00 No
x 0.009 3.00 No

78 x 0.011 50.00 Yes
79 x 0.011 50.00 Yes
80 x 0.011 50.00 Yes
84 x 0.028 1.00 No

x 0.028 4.50 No
89 x 0.024 0.50 No

x 0.024 5.50 No
92 x 0.031 1.00 No

x 0.031 4.50 No
95 x 0.057 0.50 No

x 0.057 5.50 No
97 x 0.041 0.50 No

x 0.041 5.50 No
101 x 0.031 1.00 No

x 0.031 4.50 No
WL0 1 z 0.004 2.50 No

2 z 0.004 2.50 No
5 z 0.006 2.50 No

z 0.006 2.50 No
43 z 0.00 3.00 No
44 z 0.015 0.75 No

z 0.015 5.25 No
z 0.003 1.50 No
z 0.002 3.50 No

45 z 0.003 3.00 No
46 z 0.006 1.00 No

z 0.006 5.00 No
z 0.00 3.00 No

49 z 0.00 3.00 No
52 z 0.009 0.75 No

z 0.009 5.25 No
z 0.004 1.50 No
z 0.003 3.50 No
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55 z 0.004 3.00 No
58 z 0.004 1.00 No

z 0.004 5.00 No
z 0.001 3.00 No

60 z 0.00 3.00 No
64 z 0.012 0.75 No

z 0.012 5.25 No
z 0.004 1.50 No
z 0.003 3.50 No

67 z 0.004 3.00 No
70 z 0.004 1.00 No

z 0.004 5.00 No
z 0.001 3.00 No

78 z 0.003 50.00 Yes
79 z 0.003 50.00 Yes
80 z 0.003 50.00 Yes
84 z 0.009 1.00 No

z 0.009 4.50 No
89 z 0.014 0.50 No

z 0.014 5.50 No
92 z 0.008 1.00 No

z 0.008 4.50 No
95 z 0.012 0.50 No

z 0.012 5.50 No
97 z 0.008 0.50 No

z 0.008 5.50 No
101 z 0.008 1.00 No

z 0.008 4.50 No
WL30 1 x 0.007 2.50 No

x 0.006 2.50 No
2 x 0.007 2.50 No

x 0.006 2.50 No
5 x 0.004 2.50 No
43 x 0.00 3.00 No
44 x 0.007 0.75 No

x 0.007 5.25 No
x 0.005 1.50 No
x 0.004 3.50 No

45 x 0.004 3.00 No
46 x 0.004 1.00 No

x 0.004 5.00 No
x 0.001 3.00 No

49 x 0.002 3.00 No
52 x 0.013 0.75 No

x 0.013 5.25 No
x 0.003 1.50 No
x 0.002 3.50 No

55 x 0.003 3.00 No
58 x 0.005 1.00 No

x 0.005 5.00 No
x 0.002 3.00 No

60 x 0.002 3.00 No
64 x 0.018 0.75 No

x 0.018 5.25 No
x 0.003 1.50 No
x 0.002 3.50 No

67 x 0.003 3.00 No
70 x 0.005 1.00 No

x 0.005 5.00 No
x 0.002 3.00 No
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78 x 0.003 50.00 Yes
79 x 0.003 50.00 Yes
80 x 0.003 50.00 Yes
84 x 0.008 1.00 No

x 0.008 4.50 No
89 x 0.007 0.50 No

x 0.007 5.50 No
92 x 0.009 1.00 No

x 0.009 4.50 No
95 x 0.017 0.50 No

x 0.017 5.50 No
97 x 0.012 0.50 No

x 0.012 5.50 No
101 x 0.009 1.00 No

x 0.009 4.50 No
LL1 8 y -0.25 50.00 Yes
LL2 8 y -0.25 0.00 Yes
LLa1 46 y -0.25 50.00 Yes
LLa2 45 y -0.25 50.00 Yes
LLa3 44 y -0.25 50.00 Yes
LLa4 43 y -0.25 50.00 Yes
---------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
__________________________________________________________________________________________________________________________

                Self weight multiplier            
Condition Description Comb. MultX MultY MultZ

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No 0.00 -1.00 0.00
W0 Wind Load 0/60/120 deg No 0.00 0.00 0.00
W30 Wind Load 30/90/150 deg No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
Wi0 Ice Wind Load 0/60/120 deg No 0.00 0.00 0.00
Wi30 Ice Wind Load 30/90/150 deg No 0.00 0.00 0.00
WL0 WL 30 mph 0/60/120 deg No 0.00 0.00 0.00
WL30 WL 30 mph 30/90/150 deg No 0.00 0.00 0.00
LL1 250 lb Live Load Center of Mount No 0.00 0.00 0.00
LL2 250 lb Live Load End of Mount No 0.00 0.00 0.00
LLa1 250 lb Live Load Antenna 1 No 0.00 0.00 0.00
LLa2 250 lb Live Load Antenna 2 No 0.00 0.00 0.00
LLa3 250 lb Live Load Antenna 3 No 0.00 0.00 0.00
LLa4 250 lb Live Load Antenna 4 No 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Earthquake (Dynamic analysis only)
__________________________________________________________________________________________________________________________

Condition a/g Ang. Damp.
[Deg] [%]

---------------------------------------------------------------------------
DL 0.00 0.00 0.00
W0 0.00 0.00 0.00
W30 0.00 0.00 0.00
Di 0.00 0.00 0.00
Wi0 0.00 0.00 0.00
Wi30 0.00 0.00 0.00
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WL0 0.00 0.00 0.00
WL30 0.00 0.00 0.00
LL1 0.00 0.00 0.00
LL2 0.00 0.00 0.00
LLa1 0.00 0.00 0.00
LLa2 0.00 0.00 0.00
LLa3 0.00 0.00 0.00
LLa4 0.00 0.00 0.00
---------------------------------------------------------------------------
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Steel Code Check
__________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2DL+W0
LC2=1.2DL+W30
LC3=1.2DL-W0
LC4=1.2DL-W30
LC5=0.9DL+W0
LC6=0.9DL+W30
LC7=0.9DL-W0
LC8=0.9DL-W30
LC9=1.2DL+Di+Wi0
LC10=1.2DL+Di+Wi30
LC11=1.2DL+Di-Wi0
LC12=1.2DL+Di-Wi30
LC13=1.2DL
LC15=1.2DL+1.5LL1
LC16=1.2DL+1.5LL2
LC17=1.2DL+WL0+1.5LLa1
LC18=1.2DL+WL30+1.5LLa1
LC19=1.2DL-WL0+1.5LLa1
LC20=1.2DL-WL30+1.5LLa1
LC21=1.2DL+WL0+1.5LLa2
LC22=1.2DL+WL30+1.5LLa2
LC23=1.2DL-WL0+1.5LLa2
LC24=1.2DL-WL30+1.5LLa2
LC25=1.2DL+WL0+1.5LLa3
LC26=1.2DL+WL30+1.5LLa3
LC27=1.2DL-WL0+1.5LLa3
LC28=1.2DL-WL30+1.5LLa3
LC29=1.2DL+WL0+1.5LLa4
LC30=1.2DL+WL30+1.5LLa4
LC31=1.2DL-WL0+1.5LLa4
LC32=1.2DL-WL30+1.5LLa4

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

L 2-1_2X2-1_2X1_4 15 LC2 at 100.00% 0.63 OK Eq. H2-1
16 LC2 at 100.00% 0.17 OK Eq. H2-1
17 LC12 at 100.00% 0.16 OK Eq. H2-1
26 LC12 at 100.00% 0.37 OK Eq. H2-1
27 LC1 at 100.00% 0.30 OK Eq. H2-1
71 LC1 at 0.00% 0.53 OK Eq. H2-1
72 LC12 at 56.25% 0.50 OK Eq. H2-1
73 LC6 at 100.00% 0.28 OK Eq. H2-1
74 LC4 at 100.00% 0.29 OK Eq. H2-1
76 LC8 at 100.00% 0.63 OK Eq. H2-1
77 LC6 at 100.00% 0.63 OK Eq. H2-1

-----------------------------------------------------------------------------------------------
L 3X3X1_4 11 LC3 at 0.00% 0.25 OK Eq. H2-1

12 LC4 at 100.00% 0.41 OK Eq. H2-1
28 LC2 at 0.00% 0.28 OK Eq. H2-1
29 LC4 at 100.00% 0.37 OK Eq. H2-1
30 LC8 at 100.00% 0.28 OK Eq. H2-1
31 LC2 at 100.00% 0.43 OK Eq. H2-1
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32 LC8 at 58.33% 0.47 OK Eq. H2-1
33 LC6 at 58.33% 0.46 OK Eq. H2-1
34 LC12 at 100.00% 0.19 OK Eq. H2-1
75 LC2 at 100.00% 0.46 OK Sec. F1

-----------------------------------------------------------------------------------------------
LU 4X3X5_16 3 LC4 at 71.88% 0.71 With warnings Eq. H2-1

4 LC2 at 71.88% 0.65 With warnings Eq. H2-1
6 LC9 at 74.11% 0.97 With warnings Eq. H3-8
7 LC6 at 37.50% 0.82 With warnings Eq. H2-1
8 LC4 at 0.00% 0.62 With warnings Eq. H2-1
9 LC4 at 36.25% 0.73 With warnings Eq. H2-1

-----------------------------------------------------------------------------------------------
PIPE 2x0.154 43 LC1 at 23.75% 0.12 OK Eq. H1-1b

44 LC4 at 8.33% 0.13 OK Eq. H1-1b
45 LC4 at 16.25% 0.14 OK Eq. H1-1b
46 LC20 at 89.58% 0.09 OK Eq. H1-1b
49 LC4 at 8.75% 0.15 OK Eq. H1-1b
52 LC12 at 8.33% 0.17 OK Eq. H1-1b
55 LC2 at 83.75% 0.14 OK Eq. H1-1b
58 LC9 at 89.58% 0.13 OK Eq. H1-1b
60 LC12 at 91.25% 0.23 OK Eq. H1-1b
64 LC2 at 58.33% 0.15 OK Eq. H1-1b
67 LC12 at 8.75% 0.29 OK Eq. H1-1b
70 LC2 at 8.33% 0.09 OK Eq. H1-1b
78 LC2 at 0.00% 0.03 OK Eq. H1-1b
79 LC1 at 0.00% 0.03 OK Eq. H1-1b
80 LC4 at 0.00% 0.03 OK Eq. H1-1b
84 LC1 at 66.67% 0.09 OK Eq. H1-1b
89 LC1 at 83.33% 0.14 OK Eq. H1-1b
92 LC2 at 66.67% 0.09 OK Eq. H1-1b
95 LC2 at 83.33% 0.17 OK Eq. H1-1b
97 LC2 at 83.33% 0.12 OK Eq. H1-1b
101 LC2 at 66.67% 0.09 OK Eq. H1-1b

-----------------------------------------------------------------------------------------------
PIPE 3x0.216 1 LC2 at 100.00% 0.32 OK Eq. H1-1b

2 LC4 at 100.00% 0.29 OK Eq. H1-1b
5 LC1 at 100.00% 0.13 OK Eq. H1-1b

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Geometry data
__________________________________________________________________________________________________________________________
GLOSSARY

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

Nodes
__________________________________________________________________________________________________________________________

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

--------------------------------------------------------------------------------------------------------------------
36 0.00 0.00 0.00 0
37 0.00 5.00 0.00 0
38 11.6667 0.00 0.00 0
39 11.6667 5.00 0.00 0
41 5.8333 5.00 10.1036 0
42 5.8333 0.00 10.1036 0
47 5.8333 4.00 3.3679 0
48 5.8333 2.00 3.3679 0
75 7.50 5.00 7.2169 0
76 7.50 0.00 7.2169 0
79 4.1667 5.00 7.2169 0
80 4.1667 0.00 7.2169 0
82 4.3333 0.00 7.5056 0
84 7.3333 0.00 7.5056 0
93 7.3333 5.50 -0.30 0
94 4.3333 5.50 -0.30 0
95 1.3333 5.50 -0.30 0
96 10.3333 -0.50 -0.30 0
97 7.3333 -0.50 -0.30 0
98 4.3333 -0.50 -0.30 0
99 1.3333 -0.50 -0.30 0
100 10.3333 5.50 -0.30 0
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103 6.7598 5.50 9.0989 0
104 0.4069 5.50 1.3047 0
107 6.7598 -0.50 9.0989 0
108 0.4069 -0.50 1.3047 0
109 8.2598 5.50 6.5009 0
110 1.9069 5.50 3.9028 0
115 8.2598 -0.50 6.5009 0
116 1.9069 -0.50 3.9028 0
119 9.7598 5.50 3.9028 0
120 3.4069 5.50 6.5009 0
123 9.7598 -0.50 3.9028 0
124 3.4069 -0.50 6.5009 0
125 11.2598 5.50 1.3047 0
126 4.9069 5.50 9.0989 0
131 11.2598 -0.50 1.3047 0
132 4.9069 -0.50 9.0989 0
133 4.3333 -6.00 3.00 0
134 7.3333 -6.00 3.00 0
135 7.3333 0.00 3.00 0
136 4.3333 0.00 3.00 0
137 4.3333 0.00 1.50 0
138 7.3333 0.00 1.50 0
139 4.3333 1.50 1.50 0
140 7.3333 1.50 1.50 0
141 5.8333 0.00 7.5056 0
151 10.3333 0.00 -0.60 0
152 10.3333 6.00 -0.60 0
161 4.3333 5.50 -0.60 0
171 10.0196 -0.50 4.0528 0
172 3.147 -0.50 6.6509 0
173 10.0196 5.50 4.0528 0
174 3.147 5.50 6.6509 0
185 7.0196 6.00 9.2489 0
186 0.147 6.00 1.4547 0
142 5.8333 1.50 7.5056 0
179 7.0196 0.00 9.2489 0
180 0.147 0.00 1.4547 0
162 4.3333 -0.50 -0.60 0
--------------------------------------------------------------------------------------------------------------------

Restraints
__________________________________________________________________________________________________________________________

Node TX TY TZ RX RY RZ

-----------------------------------------------------------------------------------------------
133 1 1 1 0 0 0
134 1 1 1 0 0 0
135 1 1 1 0 0 0
136 1 1 1 0 0 0
-----------------------------------------------------------------------------------------------

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

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
1 37 36 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00
2 39 38 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00
3 37 41 LU 4X3X5_16 A36 0.00 0.00 0.00
4 39 41 LU 4X3X5_16 A36 0.00 0.00 0.00
5 42 41 PIPE 3x0.216 A53 GrB 0.00 0.00 0.00
6 36 42 LU 4X3X5_16 A36 0.00 0.00 0.00
7 38 42 LU 4X3X5_16 A36 0.00 0.00 0.00
8 37 39 LU 4X3X5_16 A36 0.00 0.00 0.00
9 36 38 LU 4X3X5_16 A36 0.00 0.00 0.00
11 53 54 L 3X3X1_4 A36 0.00 0.00 0.00
12 51 52 L 3X3X1_4 A36 0.00 0.00 0.00
15 51 54 L 2-1_2X2-1_2X1_4 A36 0.00 0.00 0.00
16 53 38 L 2-1_2X2-1_2X1_4 A36 0.00 0.00 0.00
17 51 36 L 2-1_2X2-1_2X1_4 A36 0.00 0.00 0.00
26 79 80 L 2-1_2X2-1_2X1_4 A36 0.00 0.00 0.00
27 75 76 L 2-1_2X2-1_2X1_4 A36 0.00 0.00 0.00
28 42 79 L 3X3X1_4 A36 0.00 0.00 0.00
29 79 36 L 3X3X1_4 A36 0.00 0.00 0.00
30 75 42 L 3X3X1_4 A36 0.00 0.00 0.00
31 75 38 L 3X3X1_4 A36 0.00 0.00 0.00
32 84 54 L 3X3X1_4 A36 0.00 0.00 0.00
33 82 52 L 3X3X1_4 A36 0.00 0.00 0.00
34 84 82 L 3X3X1_4 A36 0.00 0.00 0.00
43 100 96 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
44 97 93 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
45 94 98 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
46 95 99 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
49 107 103 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
52 115 109 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
55 119 123 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
58 131 125 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
60 104 108 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
64 116 110 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
67 120 124 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
70 132 126 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
71 84 134 L 2-1_2X2-1_2X1_4 A36 0.00 0.00 0.00
72 82 133 L 2-1_2X2-1_2X1_4 A36 0.00 0.00 0.00
73 53 135 L 2-1_2X2-1_2X1_4 A36 0.00 0.00 0.00
74 51 136 L 2-1_2X2-1_2X1_4 A36 0.00 0.00 0.00
75 135 136 L 3X3X1_4 A36 0.00 0.00 0.00
76 135 38 L 2-1_2X2-1_2X1_4 A36 0.00 0.00 0.00
77 136 36 L 2-1_2X2-1_2X1_4 A36 0.00 0.00 0.00
78 137 139 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
79 138 140 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
80 141 142 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
84 151 152 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
89 161 162 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
92 180 186 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
95 172 174 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
97 173 171 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
101 179 185 PIPE 2x0.154 A53 GrB 0.00 0.00 0.00
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Orientation of local axes
__________________________________________________________________________________________________________________________
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Member Rotation Axes23 NX NY NZ
[Deg]

--------------------------------------------------------------------------------------------------------------------
3 90.00 0 0.00 0.00 0.00
4 180.00 0 0.00 0.00 0.00
6 270.00 0 0.00 0.00 0.00
8 180.00 0 0.00 0.00 0.00
11 90.00 0 0.00 0.00 0.00
15 180.00 0 0.00 0.00 0.00
16 270.00 0 0.00 0.00 0.00
17 90.00 0 0.00 0.00 0.00
26 150.00 0 0.00 0.00 0.00
27 30.00 0 0.00 0.00 0.00
28 180.00 0 0.00 0.00 0.00
29 180.00 0 0.00 0.00 0.00
30 180.00 0 0.00 0.00 0.00
31 90.00 0 0.00 0.00 0.00
32 90.00 0 0.00 0.00 0.00
33 180.00 0 0.00 0.00 0.00
34 180.00 0 0.00 0.00 0.00
44 315.00 0 0.00 0.00 0.00
46 315.00 0 0.00 0.00 0.00
52 315.00 0 0.00 0.00 0.00
58 315.00 0 0.00 0.00 0.00
64 315.00 0 0.00 0.00 0.00
70 315.00 0 0.00 0.00 0.00
72 270.00 0 0.00 0.00 0.00
73 180.00 0 0.00 0.00 0.00
74 90.00 0 0.00 0.00 0.00
75 90.00 0 0.00 0.00 0.00
76 180.00 0 0.00 0.00 0.00
77 90.00 0 0.00 0.00 0.00
84 315.00 0 0.00 0.00 0.00
89 315.00 0 0.00 0.00 0.00
92 315.00 0 0.00 0.00 0.00
95 315.00 0 0.00 0.00 0.00
97 315.00 0 0.00 0.00 0.00
101 315.00 0 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------

Rigid end offsets
__________________________________________________________________________________________________________________________

Member DJX DJY DJZ DKX DKY DKZ
[in] [in] [in] [in] [in] [in]

----------------------------------------------------------------------------------------------------------------------------------------
32 0.00 -2.00 0.00 0.00 -2.00 0.00
33 0.00 -2.00 0.00 0.00 -2.00 0.00
34 0.00 -2.00 0.00 0.00 -2.00 0.00
73 1.50 0.00 0.00 0.00 -1.50 0.00
74 -1.50 0.00 0.00 0.00 -1.50 0.00
75 0.00 -2.00 0.00 0.00 -2.00 0.00
76 0.00 -2.00 0.00 0.00 -2.00 0.00
77 0.00 -2.00 0.00 0.00 -2.00 0.00
78 0.00 -1.50 0.00 0.00 -1.50 0.00
79 0.00 -1.50 0.00 0.00 -1.50 0.00
80 0.00 -1.50 0.00 0.00 -1.50 0.00
----------------------------------------------------------------------------------------------------------------------------------------
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Radio Frequency Emissions Analysis Report 
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Site Name: MANCHESTER-EAST CENTER ST 
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Site Compliance Summary 
Compliance Status: Compliant 

Carrier MPE% 

of FCC General Population Allowable Limit: 

0.67824800% 

Composite MPE% 

of FCC General Population Allowable Limit: 

0.67824800% 
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March 9, 2021 

 

AT&T New England 

Attn: John Benedetto, RF Manager 

5050 Cochituate Road Suite 550 - 13&14 

Framingham, MA 01701 

 

Emissions Analysis for Site: MANCHESTER-EAST CENTER ST 

 

Centerline Communications, LLC (“Centerline”) was directed to analyze the proposed AT&T facility to be located a 

rooftop near 52 EAST CENTER STREET, MANCHESTER CT 06040 for the purpose of determining whether the 

emissions from the proposed facility are within specified federal limits. 

All information used in this report was analyzed as a percentage of current Maximum Permissible Exposure (% 

MPE) as listed in the FCC OET Bulletin 65 Edition 97-01 and ANSI/IEEE Std C95.1. The FCC regulates Maximum 

Permissible Exposure in units of microwatts per square centimeter (μW/cm2). The number of μW/cm2 calculated 

at each sample point is called the power density. The exposure limit for power density varies depending upon the 

frequencies being utilized. Wireless Carriers and Paging Services use different frequency bands each with different 

exposure limits, therefore it is necessary to report results and limits in terms of percent MPE rather than power 

density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure rules, 47 

CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure (MPE) limits for 

General Population/Uncontrolled environments as defined below. 

General population/uncontrolled exposure limits apply to situations in which the general population may be 

exposed or in which persons who are exposed as a consequence of their employment may not be made fully 

aware of the potential for exposure or cannot exercise control over their exposure. Therefore, members of the 

general population would always be considered under this category when exposure is not employment related, for 

example, in the case of a telecommunications tower that exposes persons in a nearby residential area. 

Population exposure to radio frequencies is regulated and enforced in units of microwatts per square centimeter 

(μW/cm2). The general population exposure limits for the 700 MHz (LTE) band is 467μW/cm2; 850 MHz (LTE) is 

567μW/cm2; 850 MHz (5G) is 567μW/cm2; 1900 MHz (PCS), 2100 MHz (AWS) and 2300 (WCS) bands is 1000 

μW/cm2. 

 

Occupational/controlled exposure limits apply to situations in which persons are exposed as a consequence of 

their employment and in which those persons who are exposed have been made fully aware of the potential for 

exposure and can exercise control over their exposure. Occupational/controlled exposure limits also apply where 

exposure is of a transient nature as a result of incidental passage through a location where exposure levels may be 

above general population/uncontrolled limits, as long as the exposed person has been made fully aware of the 

potential for exposure and can exercise control over his or her exposure by leaving the area or by some other 

appropriate means. Additional details can be found in FCC OET 65.
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Calculations 

Calculations were performed for the proposed facility using the equipment information listed below. All 

calculations were performed per the specifications under FCC OET 65. Since AT&T is proposing focused 

omnidirectional antennas, which project most of the emitted energy out toward the horizon, all 

calculations were performed assuming a lobe representing the maximum gain of the antenna per the 

antenna manufactures supplied specifications, minus 10 dB, was focused at the base of the tower. This 

is a very conservative estimate since the gain reduction in actual applications is typically greater than 10 

dB in the direction of ground immediately surrounding the facility. Real world emissions values from this 

facility are expected to be lower than values listed in this report at ground level. For this report the 

sample point is the top of a 6-foot person standing at the base of the tower. 

Per FCC OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated value 

at each sample point, all power levels emitting from the proposed antenna installation are increased by 

a factor of 2.56 to account for possible in-phase reflections from the surrounding environment. All 

power values expressed and analyzed are maximum power levels expected to be used on all radios. 

For each sector the following channel counts, frequency bands and power levels were utilized as shown 

in Table 1: 

 

Table 1: Channel Data Table 

RRH # 
Frequency 
Band Technology Channel Count 

Transmit Power per  

Channel (W) 

1 700 LTE 2 40 

1 850 LTE 2 40 

1 850 5G 4 40 

2 850 UMTS 1 40 

3 700 LTE 4 40 

3 2100 AWS 4 40 

4 1900 PCS 4 40 

4 2300 WCS 4 25 
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The following antennas listed in Table 2 were used in the modeling for transmission in the 700 MHz (LTE), 

850 MHz (LTE), 850 MHz (5G), 1900 MHz (PCS), 2100 MHz (AWS) and 2300 (WCS) frequency bands. This is based 

on information from the carrier with regard to anticipated antenna selection. 

 

Sector Antenna  Make / Model Centerline (ft) 

A 1 CCI DMP65R-BU6D 63 

A 1 CCI DMP65R-BU6D 63 

A 1 CCI DMP65R-BU6D 63 

A 2 KATHREIN 80010121 63 

A 3 CCI OPA65R-BU6D 63 

A 3 CCI OPA65R-BU6D  63 

A 4 QUINTEL QS66512-2  63 

A 4 QUINTEL QS66512-2  63 

B 5 CCI DMP65R-BU6D 63 

B 5 CCI DMP65R-BU6D 63 

B 5 CCI DMP65R-BU6D 63 

B 6 KATHREIN 80010121 63 

B 7 CCI OPA65R-BU6D 63 

B 7 CCI OPA65R-BU6D  63 

B 8 QUINTEL QS66512-2  63 

B 8 QUINTEL QS66512-2  63 

C 9 CCI DMP65R-BU8D 63 

C 9 CCI DMP65R-BU8D 63 

C 9 CCI DMP65R-BU8D 63 

C 10 KATHREIN 80010121 63 

C 11 CCI OPA65R-BU8D 63 

C 11 CCI OPA65R-BU8D  63 

C 12 CCI TPA-65R-LCUUUU-H8 63 

C 12 CCI TPA-65R-LCUUUU-H8 63 
Table 2: Antenna Data  

All calculations were done with respect to uncontrolled / general population threshold limits. 
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Results 

Per the calculations completed for the proposed AT&T configurations Table 3 shows resulting 

emissions power levels and percentages of the FCC’s allowable general population limit. 

 

ID Make / Model 
Frequency 
Band 

Gain 
(dBd) 

Centerline 
(ft) 

Channel 
Count 

TX  
Power (W) ERP (W) MPE % 

Alpha 1 CCI DMP65R-BU6D 700 11.25 63.0 2 40 1066.817 0.007069000 

Alpha 1 CCI DMP65R-BU6D 850 11.35 63.0 2 40 1091.667 0.003313000 

Alpha 1 CCI DMP65R-BU6D 850 11.35 63.0 4 40 2183.333 0.006622000 

Alpha 2 KATHREIN 80010121 850 11.25 63.0 1 40 533.409 0.009143000 

Alpha 3 CCI OPA65R-BU6D 700 11.25 63.0 4 40 2133.634 0.125837000 

Alpha 3 CCI OPA65R-BU6D  2100 15.15 63.0 4 40 5237.451 0.051958000 

Alpha 4 QUINTEL QS66512-2  1900 14.15 63.0 4 40 4160.255 0.021091000 

Alpha 4 QUINTEL QS66512-2  2300 14.55 63.0 4 25 2851.018 0.010626000 

Beta 5 CCI DMP65R-BU6D 700 11.25 63.0 2 40 1066.817 0.007085000 

Beta 5 CCI DMP65R-BU6D 850 11.35 63.0 2 40 1091.667 0.002627000 

Beta 5 CCI DMP65R-BU6D 850 11.35 63.0 4 40 2183.333 0.005251000 

Beta 6 KATHREIN 80010121 850 11.15 63.0 1 40 521.267 0.009269000 

Beta 7 CCI OPA65R-BU6D 700 11.15 63.0 4 40 2085.067 0.126728000 

Beta 7 CCI OPA65R-BU6D  2100 15.15 63.0 4 40 5237.451 0.051914000 

Beta 8 QUINTEL QS66512-2  1900 13.45 63.0 4 40 3540.952 0.026627000 

Beta 8 QUINTEL QS66512-2  2300 14.55 63.0 4 25 2851.018 0.012249000 

Gamma 9 CCI DMP65R-BU8D 700 12.15 63.0 2 40 1312.472 0.007414000 

Gamma 9 CCI DMP65R-BU8D 850 12.65 63.0 2 40 1472.618 0.007944000 

Gamma 9 CCI DMP65R-BU8D 850 12.65 63.0 4 40 2945.235 0.015883000 

Gamma 10 KATHREIN 80010121 850 11.25 63.0 1 40 533.409 0.007364000 

Gamma 11 CCI OPA65R-BU8D 700 12.85 63.0 4 40 3084.040 0.085669000 

Gamma 11 CCI OPA65R-BU8D  2100 15.75 63.0 4 40 6013.398 0.040379000 

Gamma 12 CCI TPA-65R-LCUUUU-H8 1900 13.95 63.0 4 40 3973.013 0.022947000 

Gamma 12 CCI TPA-65R-LCUUUU-H8 2300 14.85 63.0 4 25 3054.921 0.013239000 

AT&T MPE% 0.67824800 % 

Table 3: AT&T Antenna Inventory & Power Level 
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FCC OET 65 specifies that for carriers utilizing directional antennas that the highest recorded sector 

value be used for composite site MPE values due to their greatly reduced emissions contributions in the 

directions of the adjacent sectors. Table 4 below details a breakdown by frequency band and technology 

for the MPE power values for the maximum calculated AT&T sector (Beta Sector). 

 

Frequency 
Band Technology 

Centerline 
(ft.) # of Channels 

ERP W  
(Per Channel) 

Total Power 
Density 
(µW/cm2) 

Allowable 
MPE 
(µW/cm2) MPE % 

700 LTE 63.0 2 533.4085729 0.0330650 467 0.00708500 

850 LTE 63.0 2 545.8332546 0.0148850 567 0.00262700 

850 5G 63.0 4 545.8332546 0.0297570 567 0.00525100 

850 UMTS 63.0 1 521.2667114 0.0525220 567 0.00926900 

700 LTE 63.0 4 521.2667114 0.5913950 467 0.12672800 

2100 AWS 63.0 4 1309.36278 0.5191450 1000 0.05191400 

1900 PCS 63.0 4 885.2378838 0.2662670 1000 0.02662700 

2300 WCS 63.0 4 712.7545669 0.1224870 1000 0.01224900 

AT&T MPE% 0.67824800 %

Table 4: AT&T Maximum Sector MPE Power Values  
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Summary 

All calculations performed for this analysis yielded results that were within the allowable limits 

for general population exposure to RF Emissions. 

The anticipated maximum composite contributions from the AT&T facility as well as the site composite 

emissions value with regards to compliance with FCC’s allowable limits for general population exposure 

to RF Emissions are shown here:  

 

Carrier Predicted MPE % 

AT&T 0.67824800% 

Composite 0.67824800% 

Table 5: Total Predicted MPE(%) by Carrier 

Compliance Status:   

The anticipated composite MPE value for this site assuming all carriers present is 0.67824800% 

of the allowable FCC established general population limit sampled at the ground level. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), 

that carriers over a 5% contribution to the composite value will require measures to bring the site 

into compliance. For this facility, the composite values calculated were well within the allowable 

100% threshold standard per the federal government. 

 
Dane Folie 
RF Compliance Consultant 

Centerline Communications, LLC 

750 West Center St. Suite 301   

West Bridgewater, MA 02379 
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