
 

February 21, 2019 
 
Melanie A. Bachman 
Acting Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 
 
RE: Notice of Exempt Modification for Crown Site BU: 876347 
 AT&T Site ID: 10071100 – Manchester North 

53 Slater Street, Manchester, CT 06040 
Latitude: 41° 48′ 18.00″/ Longitude: -72° 32′ 1.00″ 

  
Dear Ms. Bachman: 
                                                                                                          
 AT&T currently maintains (6) antennas at the 145-foot level of the existing 155-foot monopole at 
53 Slater Street in Manchester, Connecticut. The tower is owned by Crown Castle. The property is owned 
by 121 Connecticut Avenue Associates. AT&T intends to add (3) antennas, replace (3) remote radio heads, 
add (3) remote radio heads, add (1) hybrid and (2) DC power cables.  
 
 The facility was approved by the Town of Manchester Planning and Zoning Commission on 
August 17, 1998. This approval was given without conditions.  
 
 Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies § 
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.S.C.A. § 16-50j-73, a copy of this letter is being sent to the Honorable Jay 
Moran, Town of Manchester, Matthew R. Bordeaux, Senior Planner, as well as the property owner, and 
Crown Castle is the tower owner.  
  

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

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

3. The proposed modification 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 replacement antennas will not increase radio frequency emissions at the 

facility to a level at or above the Federal Communication Commission safety standard. 
 

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

 For the foregoing reasons, Sprint respectfully submits that the proposed modifications to the 
above-reference telecommunications facility constitutes an exempt modification under R.C.S.A. § 16-
50j-72(b)(2).  Please send approval/rejection letter to Attn:  Anne Marie Zsamba.  
 
Sincerely, 
 
Anne Marie Zsamba, Esq. 
Real Estate Specialist 
3 Corporate Park Drive, Suite 101, Clifton Park, NY 12065 
(201) 236-9224 
annemarie.zsamba@crowncastle.com 
 
Attachments: 
 
Exhibit-A:  Compound Plan and Elevation Depicting the Planned Changes 
Exhibit-B:  Structural Modification Report 
Exhibit-C:  General Power Density Table Report (RF Emissions Analysis Report) 
   
cc:  The Honorable Jay Moran, Mayor 
 Town of Manchester 
 41 Center Street 
 Manchester, CT 06040 
  
 Matthew Bordeaux, Senior Planner 
 Town of Manchester 
 41 Center Street 
 Manchester, CT 06040 
 
 121 Connecticut Avenue Associates  
 ATTN: Jean Burns 
 9 Lake Lane 
 Ellington, CT 06029  
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Location 53 SLATER STREET Mblu 56/ 5140/ 53/ / 

Acct# 514000053 Owner ONE HUNDRED TWENTY ONE 
CONN-

Assessment $1,690,200 Appraisal $2,414,500

PID 14616 Building Count 4

Owner ONE HUNDRED TWENTY ONE CONN-
ECTICUT AVENUE ASSOCIATES LLC

Address 9 LAKE LANE
ELLINGTON, CT 06029

Sale Price $1,180,000
Certificate C
Book & Page 2683/ 224
Sale Date 07/17/2003
Instrument 33

Year Built: 1987
Living Area: 6333
Replacement Cost: $474,167
Replacement Cost
Less Depreciation: $265,500

Building Attributes 

Field Description

STYLE Service Shop

MODEL Ind/Comm

Building Photo

53 SLATER STREET

Current Value

Appraisal 

Valuation Year Improvements Land Total

2011 $1,689,400 $725,100 $2,414,500

Assessment 

Valuation Year Improvements Land Total

2011 $1,182,600 $507,600 $1,690,200

Owner of Record

Ownership History

Ownership History 

Owner Sale Price Certificate Book & Page Instrument Sale Date

ONE HUNDRED TWENTY ONE CONN- $1,180,000 C 2683/ 224 33 07/17/2003

RAGLIN ASSOCIATES LLC $0 2132/ 338 12/02/1999

Building Information

Building 1 : Section 1

Page 1 of 6Vision Government Solutions

8/17/2016http://gis.vgsi.com/ManchesterCT/Parcel.aspx?Pid=14616



Grade Average

Stories: 1

Occupancy 4

Exterior Wall 1 Pre-finsh Metl

Exterior Wall 2 Brick Veneer

Roof Structure Gable/Hip

Roof Cover Enam Mtl Shing

Interior Wall 1 Wall Brd/Wood

Interior Wall 2 Minim/Masonry

Interior Floor 1 Concr-Finished

Interior Floor 2

Heating Fuel Gas

Heating Type Forced Air-Duc

AC Type Partial

Bldg Use Industrial 96

Total Rooms

Total Bedrms 00

Total Baths 0

1st Floor Use: 300

Heat/AC Heat/AC Packag

Frame Type Steel

Baths/Plumbing Average

Ceiling/Wall Ceil & Min Wl

Rooms/Prtns Average

Wall Height 14

% Comn Wall 0

Legend

(http://images.vgsi.com/photos/ManchesterCTPhotos//\00\03
\43/03.jpg)

Building Layout

Building Sub-Areas (sq ft) 

Code Description
Gross
Area

Living
Area

BAS First Floor 5219 5219 

AOF Office, (Average) 1114 1114 

WDK Wood Deck 142 0 

6475 6333 

Year Built: 1987
Living Area: 24306
Replacement Cost: $1,082,175
Replacement Cost
Less Depreciation: $606,000

Building Attributes : Bldg 2 of 4 

Field Description

STYLE Pre-Eng Garage

MODEL Ind/Comm

Grade Average

Stories: 1

Occupancy 4

Exterior Wall 1 Pre-finsh Metl

Building Photo

Building 2 : Section 1
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Exterior Wall 2 Brick Veneer

Roof Structure Gable/Hip

Roof Cover Enam Mtl Shing

Interior Wall 1 Minim/Masonry

Interior Wall 2

Interior Floor 1 Concr-Finished

Interior Floor 2

Heating Fuel Gas

Heating Type Forced Air-Duc

AC Type Partial

Bldg Use Industrial 96

Total Rooms

Total Bedrms 00

Total Baths 0

1st Floor Use: 300

Heat/AC Heat AC Split

Frame Type Steel

Baths/Plumbing Average

Ceiling/Wall Susp Ceil & Wl

Rooms/Prtns Average

Wall Height 22

% Comn Wall 0

Legend

(http://images.vgsi.com/photos/ManchesterCTPhotos//\00\03
\43/04.jpg)

Building Layout

Building Sub-Areas (sq ft) 

Code Description
Gross
Area

Living
Area

BAS First Floor 18510 18510 

AOF Office, (Average) 5796 5796 

24306 24306 

Year Built: 1987
Living Area: 10320
Replacement Cost: $433,337
Replacement Cost
Less Depreciation: $242,700

Building Attributes : Bldg 3 of 4 

Field Description

STYLE Pre-Eng Garage

MODEL Ind/Comm

Grade Average

Stories: 1

Occupancy 12

Exterior Wall 1 Pre-finsh Metl

Exterior Wall 2 Brick Veneer

Building Photo

(http://images.vgsi.com/photos/ManchesterCTPhotos//\00\03
\43/05.jpg)

Building 3 : Section 1
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Roof Structure Gable/Hip

Roof Cover Enam Mtl Shing

Interior Wall 1 Minim/Masonry

Interior Wall 2

Interior Floor 1 Concr-Finished

Interior Floor 2

Heating Fuel Electric

Heating Type Hot Air-no Duc

AC Type None

Bldg Use Industrial 96

Total Rooms

Total Bedrms 00

Total Baths 0

1st Floor Use: 300

Heat/AC None

Frame Type Steel

Baths/Plumbing Average

Ceiling/Wall Ceil & Min Wl

Rooms/Prtns Average

Wall Height 18

% Comn Wall 0

Legend

Building Layout

Building Sub-Areas (sq ft) 

Code Description
Gross
Area

Living
Area

BAS First Floor 10320 10320 

10320 10320 

Year Built: 2008
Living Area: 12000
Replacement Cost: $479,640
Replacement Cost
Less Depreciation: $465,300

Building Attributes : Bldg 4 of 4 

Field Description

STYLE Pre-Eng Garage

MODEL Ind/Comm

Grade Average

Stories: 1

Occupancy 8

Exterior Wall 1 Pre-finsh Metl

Exterior Wall 2 Concr/Cinder

Roof Structure Gable/Hip

Roof Cover Enam Mtl Shing

Interior Wall 1 Minim/Masonry

Interior Wall 2

Interior Floor 1 Concr-Finished

Interior Floor 2

Heating Fuel Gas

Building Photo

(http://images.vgsi.com/photos/ManchesterCTPhotos//\00\03
\43/06.jpg)

Building Layout

Building 4 : Section 1

Page 4 of 6Vision Government Solutions
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Heating Type Hot Air-no Duc

AC Type None

Bldg Use Industrial 96

Total Rooms 00

Total Bedrms 00

Total Baths 0

1st Floor Use:

Heat/AC None

Frame Type Steel

Baths/Plumbing Average

Ceiling/Wall Ceil & Min Wl

Rooms/Prtns Average

Wall Height 18

% Comn Wall 0

LegendBuilding Sub-Areas (sq ft) 

Code Description
Gross
Area

Living
Area

BAS First Floor 12000 12000 

12000 12000 

Legend

Land Use 

Use Code 300
Description Industrial 96
Zone IND
Neighborhood 5000
Alt Land Appr No
Category

Land Line Valuation 

Size (Acres) 4.96
Frontage 0
Depth 0
Assessed Value $507,600
Appraised Value $725,100

Legend

Extra Features

Extra Features 

Code Description Size Value Bldg #

A/C Partial AC 5796 S.F. $6,500 2

Land

Outbuildings

Outbuildings 

Code Description Sub Code Sub Description Size Value Bldg #

PAV1 Paving Asphalt 13350 S.F. $19,200 4

PAV1 Paving Asphalt 37000 S.F. $17,800 1

FN3 Fence 6' Chain 300 L.F. $2,000 1

PAV2 Paving Concrete 96 S.F. $300 4

SHDT Telephone Shed 319 S.F. $31,600 1

FN4 Fence 8' Chain 54 L.F. $900 1

SHDT Telephone Shed 319 S.F. $31,600 1

Valuation History

Appraisal 

Page 5 of 6Vision Government Solutions
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(c) 2014 Vision Government Solutions, Inc. All rights reserved.

Valuation Year Improvements Land Total

2010 $1,766,600 $760,300 $2,526,900

2005 $871,200 $540,700 $1,411,900

2000 $1,082,500 $540,700 $1,623,200

Assessment 

Valuation Year Improvements Land Total

2010 $1,236,700 $532,300 $1,769,000

2005 $609,900 $378,500 $988,400

2000 $757,800 $378,500 $1,136,300

Page 6 of 6Vision Government Solutions
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1) INTRODUCTION 
 
This tower is a 155 ft Monopole tower designed by SUMMIT in February of 2002. The tower was originally 
designed for a wind speed of 80 mph per TIA/EIA-222-F. 
 
 
2) ANALYSIS CRITERIA 
 
This analysis has been performed in accordance with the 2016 Connecticut State Building Code based upon an 
ultimate 3-second gust wind speed of 125 mph converted to a nominal 3-second gust wind speed of 97 mph per 
Section 1609.3 and Appendix N as required for use in the ANSI/TIA-222-G-2005 Standard, “Structural Standard 
for Antenna Supporting Structures and Antennas”, with ANSI/TIA-222-G-1-2007 and ANSI/TIA-222-G-2-2009 
Addenda per Exception #5 of Section 1609.1.1.  Risk Category II, Exposure Category C and Topographic 
Category 1 with a maximum Topographic Factor, Kzt, of 1 were used in this analysis. 
 
 

Table 1 - Proposed Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

133.0 133.0 

3 ericsson ERICSSON AIR 21 B2A B4P 

1 1-3/8 - 

3 ericsson KRY 112 144/1 

3 ericsson RADIO 4449 B12/B71 

3 rfs celwave APXVAARR24_43-U-NA20 

1 Commscope MT-195-12 Handrail Kit 

1 Commscope MT-196-14 Low profile Platform 
 
 
 
 
 

 
Table 2 - Existing and Reserved Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 
Size 
(in) 

Note 

155.0 

155.0 

3 alcatel lucent TD-RRH8x20-25 

5 
2 
3 
3 
2 

1/2 
5/8 

1-1/4 
5/16 

2” Cond 

1 

3 argus technologies LPX310R w/ Mount Pipe 

3 rfs celwave 
APXVSPP18-C-A20 w/ 

Mount Pipe 

3 rfs celwave 
APXVTM14-C-120 w/ 

Mount Pipe 

3 
samsung 

telecommunications 
WIMAX DAP HEAD 

1 tower mounts Miscellaneous [NA 510-1] 

1 tower mounts Platform Mount [LP 1201-1] 

151.0 

1 andrew VHLP1-23 

1 andrew VHLP2-11 

1 andrew VHLP2.5-18 

3 dragonwave HORIZON COMPACT 
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Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 
Size 
(in) 

Note 

153.0 153.0 

3 alcatel lucent 
800MHz 2X50W RRH 

W/FILTER 

- - 1 3 alcatel lucent 
PCS 1900MHz 4x45W-

65MHz 

1 tower mounts Pipe Mount [PM 601-3] 

1 tower mounts Side Arm Mount [SO 104-3] 

145.0 
147.0 3 ericsson RRUS 11 

- - 1 
145.0 1 tower mounts Pipe Mount [PM 601-3] 

143.0 
145.0 

3 cci antennas 
OPA-65R-LCUU-H6 w/ 

Mount Pipe 

2 
1 

3/4 
3/8 

2 

1 raycap DC6-48-60-18-8F 

6 cci antennas TPX-070821 

3 ericsson RRUS 11 

3 ericsson RRUS 32 

3 ericsson RRUS 32 B2 

3 kathrein 782 10253 

3 quintel technology QS66512-2 w/ Mount Pipe 

1 raycap DC6-48-60-18-8F 6 
2 
1 

1-1/4 
3/4 
3/8 

1 
143.0 1 tower mounts T-Arm Mount [TA 702-3] 

133.0 133.0 

3 ericsson AIR -32 B2A/B66AA 
1 
7 

1-1/4 
1-5/8 

1 

3 ericsson 
KRC 118 057/1 w/ Mount 

Pipe 

- - 3 3 ericsson RRUS 11 B12 

1 tower mounts Platform Mount [LP 403-1] 

1 tower mounts Side Arm Mount [SO 201-3] 

113.0 113.0 

3 alcatel lucent RRH2X60-AWS 

12 
2 

1-5/8 
1-1/4 

1 

3 alcatel lucent RRH2x60-700 

3 andrew 
LNX-6512DS-T0M w/ 

Mount Pipe 

3 antel 
BXA-70063/6CFx2 w/ 

Mount Pipe 

6 commscope 
SBNHH-1D65B w/ Mount 

Pipe 

1 rfs celwave DB-T1-6Z-8AB-0Z 

1 tower mounts Platform Mount [LP 1201-1] 

60.0 60.0 1 tower mounts Side Arm Mount [SO 701-1] - - 1 
Notes: 
1) Existing Equipment  
2) Reserved Equipment  
3) Equipment To Be Removed  

 
 
 
 
 



 August 06, 2018 
155 Ft Monopole Tower Structural Analysis CCI BU No 876347 
Project Number 37518-2720.001.7805, Order 446062, Revision 0 Page 5 

tnxTower Report - version 8.0.2.1 

3) ANALYSIS PROCEDURE 
 

Table 3 - Documents Provided 

Document Remarks Reference Source 

4-GEOTECHNICAL REPORTS FDH, 1204605EG1, 06/12/2012 1533476 CCISITES 

4-TOWER FOUNDATION 
DRAWINGS/DESIGN/SPECS 

PJF, 329298-597, 09/11/1998 1615406 CCISITES 

4-TOWER MANUFACTURER 
DRAWINGS 

PJF, A02-T0021, 02/18/2002 2068033 CCISITES 

 
 3.1)  Analysis Method 
 

tnxTower (version 8.0.2.1), 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. 

 
 3.2)  Assumptions 
 

1) Tower and structures were built in accordance with the manufacturer’s specifications. 
2) The tower and structures have been maintained in accordance with the manufacturer’s 

specification. 
3) The configuration of antennas, transmission cables, mounts and other appurtenances are as 

specified in Tables 1 and 2 and the referenced drawings. 
 

This analysis may be affected if any assumptions are not valid or have been made in error. Paul J. 
Ford and Company should be notified to determine the effect on the structural integrity of the tower. 
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4) ANALYSIS RESULTS 
 

Table 4 - Section Capacity (Summary) 

Section 
No. Elevation (ft) Component Type Size Critical 

Element P (K) SF*P_allow 
(K) 

% 
Capacity Pass / Fail 

L1 155 - 115.5 Pole TP29.31x22x0.25 1 -11.94 1507.55 59.4 Pass  

L2 115.5 - 79.25 Pole TP35.51x28.11x0.31 2 -22.07 2469.71 87.0 Pass  

L3 79.25 - 43.75 Pole TP41.46x34.06x0.38 3 -31.85 3485.55 92.4 Pass  

L4 43.75 - 0 Pole TP48.8x39.73x0.44 4 -49.30 4858.33 91.8 Pass  

              Summary   

            Pole (L3) 92.4 Pass  

      RATING = 92.4 Pass  

 
Table 5 - Tower Component Stresses vs. Capacity – LC7 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Anchor Rods 0 93.2 Pass 

1 Base Plate 0 75.5 Pass 

1 Base Foundation Structural Steel 0 61.5 Pass 

1 Base Foundation Soil Interaction 0 54.4 Pass 
 

Structure Rating (max from all components) =  93.2% 

Notes: 
1) See additional documentation in “Appendix C – Additional Calculations” for calculations supporting the % capacity 

consumed.  
 
 4.1)  Recommendations 
 

The monopole and its foundation have sufficient capacity to carry the proposed loading configuration.  
No modifications are required at this time. 
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  Tower Input Data    
 
 
The tower is a monopole. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

Tower is located in Hartford County, Connecticut. 
ASCE 7-10 Wind Data is used (wind speeds converted to nominal values). 
Basic wind speed of 97.0 mph. 
Structure Class II. 
Exposure Category C. 
Topographic Category 1. 
Crest Height 0.00 ft. 
Nominal ice thickness of 1.00 in. 
Ice thickness is considered to increase with height. 
Ice density of 56 pcf. 
A wind speed of 50.0 mph  is used in combination with ice. 
Temperature drop of 50 °F. 
Deflections calculated using a wind speed of 60.0 mph. 
A non-linear (P-delta) analysis was used. 
Pressures are calculated at each section. 
Stress ratio used in pole 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       Pole Without Linear Attachments 
          Pole With Shroud Or No 

Appurtenances 
          Outside and Inside Corner Radii Are 

Known 
 
 
 

  Tapered Pole Section Geometry    
 
 Section Elevation  

 
ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number 
of 

Sides 

Top 
Diameter 

in 

Bottom 
Diameter 

in 

Wall 
Thickness 

in 

Bend 
Radius 

in 

Pole Grade 

L1 155.00-115.50 39.50 3.75 18 22.00 29.31 0.25 1.00 A607-60 
(60 ksi) 

L2 115.50-79.25 40.00 4.50 18 28.11 35.51 0.31 1.25 A607-65 
(65 ksi) 

L3 79.25-43.75 40.00 5.25 18 34.06 41.46 0.38 1.50 A607-65 
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 Section Elevation  
 

ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number 
of 

Sides 

Top 
Diameter 

in 

Bottom 
Diameter 

in 

Wall 
Thickness 

in 

Bend 
Radius 

in 

Pole Grade 

(65 ksi) 
L4 43.75-0.00 49.00   18 39.73 48.80 0.44 1.75 A607-65 

(65 ksi) 

 
 
 

 Tapered Pole Properties    
 
 Section Tip Dia. 

in 
Area 
in2 

I 
in4 

r 
in 

C  
in 

I/C 
in3 

J 
in4 

It/Q 
in2 

w 
in 

w/t 

L1 22.30 17.26 1031.48 7.72 11.18 92.29 2064.32 8.63 3.43 13.728 
  29.72 23.06 2459.70 10.32 14.89 165.21 4922.63 11.53 4.72 18.873 

L2 29.20 27.58 2692.83 9.87 14.28 188.55 5389.20 13.79 4.40 14.074 
  36.01 34.92 5466.10 12.50 18.04 302.98 10939.40 17.46 5.70 18.241 

L3 35.37 40.09 5745.80 11.96 17.30 332.11 11499.17 20.05 5.33 14.224 
  42.04 48.90 10425.54 14.58 21.06 495.05 20864.80 24.45 6.64 17.697 

L4 41.27 54.57 10646.61 13.95 20.19 527.44 21307.22 27.29 6.22 14.225 
  49.49 67.16 19844.89 17.17 24.79 800.51 39715.89 33.59 7.82 17.872 

 
Tower 

 Elevation 
 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor 
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

L1 155.00-
115.50 

      1 1 1       

L2 115.50-
79.25 

      1 1 1       

L3 79.25-
43.75 

      1 1 1       

L4 43.75-0.00       1 1 1       
 
 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Clear 
Spacing  

in 

Width or 
Diamete

r 
in 

Perimete
r 
 

in 

Weight 
 

plf 

***                     
***                     

 
 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 

**                 
2'' (Nominal) Conduit C No CaAa (Out Of 

Face) 
155.00 - 0.00 1 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.72 
2.48 
4.84 

2'' (Nominal) Conduit C No CaAa (Out Of 
Face) 

155.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.24 
0.34 
0.44 

0.72 
2.48 
4.84 

ATCB-B01-005(5/16) C No CaAa (Out Of 
Face) 

155.00 - 0.00 3 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.07 
0.57 
1.68 

FSJ4-50B(1/2) C No CaAa (Out Of 
Face) 

155.00 - 0.00 5 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.14 
0.77 
2.01 
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Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 

9776(5/8) C No Inside Pole 155.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.28 
0.28 
0.28 

HB058-M12-XXXF(5/8) C No Inside Pole 155.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.24 
0.24 
0.24 

HB114-1-08U4-M5J(1-
1/4) 

C No Inside Pole 155.00 - 0.00 3 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.08 
1.08 
1.08 

**                 
LDF6-50A(1-1/4) C No Inside Pole 143.00 - 0.00 6 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.60 
0.60 
0.60 

FB-L98B-002-
75000(3/8) 

C No Inside Pole 143.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.06 
0.06 
0.06 

WR-VG86ST-BRD(3/4) C No Inside Pole 143.00 - 0.00 2 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.58 
0.58 
0.58 

FB-L98B-002-
75000(3/8) 

C No CaAa (Out Of 
Face) 

143.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.06 
0.60 
1.76 

WR-VG86ST-BRD(3/4) C No CaAa (Out Of 
Face) 

143.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.58 
1.38 
2.78 

WR-VG86ST-BRD(3/4) C No CaAa (Out Of 
Face) 

143.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.08 
0.18 
0.28 

0.58 
1.38 
2.78 

2'' (Nominal) Conduit C No Inside Pole 143.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.72 
0.72 
0.72 

**                 
HB114-21U3M12-

XXXF(1-1/4) 
C No Inside Pole 133.00 - 0.00 1 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.22 
1.22 
1.22 

LCF158-50JA-A0(1-
5/8) 

C No Inside Pole 133.00 - 0.00 6 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.80 
0.80 
0.80 

HCS 6X12 6AWG(1-
3/8) 

C No Inside Pole 133.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.70 
1.70 
1.70 

HCS 6X12 4AWG(1-
5/8) 

C No Inside Pole 133.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

2.40 
2.40 
2.40 

**                 
561(1-5/8) C No Inside Pole 113.00 - 0.00 12 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.35 
1.35 
1.35 

HB158-1-08U8-
S8J18(1-5/8) 

C No Inside Pole 113.00 - 0.00 2 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.30 
1.30 
1.30 

**                 
***                 
***                 

 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 

L1 155.00-115.50 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
11.568 

0.00 
0.00 
0.61 

L2 115.50-79.25 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
11.491 

0.00 
0.00 
1.47 
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Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 

L3 79.25-43.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
11.254 

0.00 
0.00 
1.48 

L4 43.75-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
13.869 

0.00 
0.00 
1.83 

 
 

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

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 

L1 155.00-115.50 A 
B 
C 

2.302 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
42.409 

0.00 
0.00 
5.07 

L2 115.50-79.25 A 
B 
C 

2.228 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
44.865 

0.00 
0.00 
5.87 

L3 79.25-43.75 A 
B 
C 

2.128 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
42.884 

0.00 
0.00 
5.51 

L4 43.75-0.00 A 
B 
C 

1.921 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
51.102 

0.00 
0.00 
6.32 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 155.00-115.50 -1.87 1.08 -2.93 1.69 
L2 115.50-79.25 -2.12 1.22 -3.48 2.01 
L3 79.25-43.75 -2.17 1.25 -3.61 2.09 
L4 43.75-0.00 -2.21 1.28 -3.69 2.13 

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

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

LPX310R w/ Mount Pipe A From Leg 4.00 0.000 155.00 No Ice 2.31 2.34 0.03 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 
0.00 

1/2'' 
Ice 

1'' Ice 

2.64 
2.97 

2.87 
3.41 

0.05 
0.08 

LPX310R w/ Mount Pipe B From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.31 
2.64 
2.97 

2.34 
2.87 
3.41 

0.03 
0.05 
0.08 

LPX310R w/ Mount Pipe C From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.31 
2.64 
2.97 

2.34 
2.87 
3.41 

0.03 
0.05 
0.08 

HORIZON COMPACT A From Leg 4.00 
0.00 
-4.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.72 
0.83 
0.94 

0.37 
0.45 
0.54 

0.01 
0.02 
0.03 

HORIZON COMPACT B From Leg 4.00 
0.00 
-4.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.72 
0.83 
0.94 

0.37 
0.45 
0.54 

0.01 
0.02 
0.03 

HORIZON COMPACT C From Leg 4.00 
0.00 
-4.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.72 
0.83 
0.94 

0.37 
0.45 
0.54 

0.01 
0.02 
0.03 

WIMAX DAP HEAD A From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.55 
1.70 
1.87 

0.68 
0.80 
0.92 

0.03 
0.04 
0.06 

WIMAX DAP HEAD B From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.55 
1.70 
1.87 

0.68 
0.80 
0.92 

0.03 
0.04 
0.06 

WIMAX DAP HEAD C From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.55 
1.70 
1.87 

0.68 
0.80 
0.92 

0.03 
0.04 
0.06 

APXVSPP18-C-A20 w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.26 
8.82 
9.35 

6.95 
8.13 
9.02 

0.08 
0.15 
0.23 

APXVSPP18-C-A20 w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.26 
8.82 
9.35 

6.95 
8.13 
9.02 

0.08 
0.15 
0.23 

APXVSPP18-C-A20 w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.26 
8.82 
9.35 

6.95 
8.13 
9.02 

0.08 
0.15 
0.23 

APXVTM14-C-120 w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.58 
7.03 
7.47 

4.96 
5.75 
6.47 

0.08 
0.13 
0.19 

APXVTM14-C-120 w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.58 
7.03 
7.47 

4.96 
5.75 
6.47 

0.08 
0.13 
0.19 

APXVTM14-C-120 w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.58 
7.03 
7.47 

4.96 
5.75 
6.47 

0.08 
0.13 
0.19 

TD-RRH8x20-25 A From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.05 
4.30 
4.56 

1.53 
1.71 
1.90 

0.07 
0.10 
0.13 

TD-RRH8x20-25 A From Leg 4.00 
0.00 

0.000 155.00 No Ice 
1/2'' 

4.05 
4.30 

1.53 
1.71 

0.07 
0.10 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 Ice 
1'' Ice 

4.56 1.90 0.13 

TD-RRH8x20-25 B From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.05 
4.30 
4.56 

1.53 
1.71 
1.90 

0.07 
0.10 
0.13 

8'x2 1/2'' Pipe Mount A From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.30 
3.13 
3.62 

2.30 
3.13 
3.62 

0.04 
0.06 
0.08 

8'x2 1/2'' Pipe Mount B From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.30 
3.13 
3.62 

2.30 
3.13 
3.62 

0.04 
0.06 
0.08 

8'x2 1/2'' Pipe Mount C From Leg 4.00 
0.00 
0.00 

0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.30 
3.13 
3.62 

2.30 
3.13 
3.62 

0.04 
0.06 
0.08 

Miscellaneous [NA 510-1] C None   0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.00 
8.50 

11.00 

6.00 
8.50 

11.00 

0.26 
0.34 
0.42 

Platform Mount [LP 1201-
1] 

C None   0.000 155.00 No Ice 
1/2'' 
Ice 

1'' Ice 

23.10 
26.80 
30.50 

23.10 
26.80 
30.50 

2.10 
2.50 
2.90 

***                   
800MHz 2X50W RRH 

W/FILTER 
A From Leg 1.00 

0.00 
0.00 

0.000 153.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.06 
2.24 
2.43 

1.93 
2.11 
2.29 

0.06 
0.09 
0.11 

800MHz 2X50W RRH 
W/FILTER 

B From Leg 1.00 
0.00 
0.00 

0.000 153.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.06 
2.24 
2.43 

1.93 
2.11 
2.29 

0.06 
0.09 
0.11 

800MHz 2X50W RRH 
W/FILTER 

C From Leg 1.00 
0.00 
0.00 

0.000 153.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.06 
2.24 
2.43 

1.93 
2.11 
2.29 

0.06 
0.09 
0.11 

PCS 1900MHz 4x45W-
65MHz 

A From Leg 1.00 
0.00 
0.00 

0.000 153.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.32 
2.53 
2.74 

2.24 
2.44 
2.65 

0.06 
0.08 
0.11 

PCS 1900MHz 4x45W-
65MHz 

B From Leg 1.00 
0.00 
0.00 

0.000 153.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.32 
2.53 
2.74 

2.24 
2.44 
2.65 

0.06 
0.08 
0.11 

PCS 1900MHz 4x45W-
65MHz 

C From Leg 1.00 
0.00 
0.00 

0.000 153.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.32 
2.53 
2.74 

2.24 
2.44 
2.65 

0.06 
0.08 
0.11 

Pipe Mount [PM 601-3] C None   0.000 153.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.39 
5.48 
6.57 

4.39 
5.48 
6.57 

0.20 
0.24 
0.28 

Side Arm Mount [SO 104-
3] 

C None   0.000 153.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.30 
4.13 
4.96 

3.30 
4.13 
4.96 

0.29 
0.32 
0.35 

***                   
RRUS 11 A From Leg 1.00 

0.00 
2.00 

0.000 145.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.79 
3.00 
3.21 

1.19 
1.34 
1.50 

0.05 
0.07 
0.10 

RRUS 11 B From Leg 1.00 0.000 145.00 No Ice 2.79 1.19 0.05 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 
2.00 

1/2'' 
Ice 

1'' Ice 

3.00 
3.21 

1.34 
1.50 

0.07 
0.10 

RRUS 11 C From Leg 1.00 
0.00 
2.00 

0.000 145.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.79 
3.00 
3.21 

1.19 
1.34 
1.50 

0.05 
0.07 
0.10 

Pipe Mount [PM 601-3] C None   0.000 145.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.39 
5.48 
6.57 

4.39 
5.48 
6.57 

0.20 
0.24 
0.28 

***                   
DC6-48-60-18-8F A From Leg 4.00 

0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.92 
1.46 
1.64 

0.92 
1.46 
1.64 

0.02 
0.04 
0.06 

QS66512-2 w/ Mount Pipe A From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.83 
9.29 
9.91 

6.22 
9.66 

10.62 

0.14 
0.21 
0.30 

QS66512-2 w/ Mount Pipe B From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.83 
9.29 
9.91 

6.22 
9.66 

10.62 

0.14 
0.21 
0.30 

QS66512-2 w/ Mount Pipe C From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.83 
9.29 
9.91 

6.22 
9.66 

10.62 

0.14 
0.21 
0.30 

OPA-65R-LCUU-H6 w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

9.90 
10.47 
11.01 

7.18 
8.36 
9.26 

0.10 
0.18 
0.26 

OPA-65R-LCUU-H6 w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

9.90 
10.47 
11.01 

7.18 
8.36 
9.26 

0.10 
0.18 
0.26 

OPA-65R-LCUU-H6 w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

9.90 
10.47 
11.01 

7.18 
8.36 
9.26 

0.10 
0.18 
0.26 

(2) TPX-070821 A From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.47 
0.56 
0.66 

0.10 
0.15 
0.20 

0.01 
0.01 
0.02 

(2) TPX-070821 B From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.47 
0.56 
0.66 

0.10 
0.15 
0.20 

0.01 
0.01 
0.02 

(2) TPX-070821 C From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.47 
0.56 
0.66 

0.10 
0.15 
0.20 

0.01 
0.01 
0.02 

782 10253 A From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.11 
0.15 
0.20 

0.06 
0.10 
0.14 

0.00 
0.00 
0.01 

782 10253 B From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.11 
0.15 
0.20 

0.06 
0.10 
0.14 

0.00 
0.00 
0.01 

782 10253 C From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.11 
0.15 
0.20 

0.06 
0.10 
0.14 

0.00 
0.00 
0.01 

RRUS 11 A From Leg 4.00 0.000 143.00 No Ice 2.79 1.19 0.05 



 August 06, 2018 
155 Ft Monopole Tower Structural Analysis CCI BU No 876347 
Project Number 37518-2720.001.7805, Order 446062, Revision 0 Page 15 

tnxTower Report - version 8.0.2.1 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 
2.00 

1/2'' 
Ice 

1'' Ice 

3.00 
3.21 

1.34 
1.50 

0.07 
0.10 

RRUS 11 B From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.79 
3.00 
3.21 

1.19 
1.34 
1.50 

0.05 
0.07 
0.10 

RRUS 11 C From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.79 
3.00 
3.21 

1.19 
1.34 
1.50 

0.05 
0.07 
0.10 

RRUS 32 A From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.86 
3.08 
3.32 

1.78 
1.97 
2.17 

0.06 
0.08 
0.10 

RRUS 32 B From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.86 
3.08 
3.32 

1.78 
1.97 
2.17 

0.06 
0.08 
0.10 

RRUS 32 C From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.86 
3.08 
3.32 

1.78 
1.97 
2.17 

0.06 
0.08 
0.10 

RRUS 32 B2 A From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.73 
2.95 
3.18 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

RRUS 32 B2 B From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.73 
2.95 
3.18 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

RRUS 32 B2 C From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.73 
2.95 
3.18 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

DC6-48-60-18-8F B From Leg 4.00 
0.00 
2.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.92 
1.46 
1.64 

0.92 
1.46 
1.64 

0.02 
0.04 
0.06 

T-Arm Mount [TA 702-3] C None   0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.64 
6.55 
7.46 

5.64 
6.55 
7.46 

0.34 
0.43 
0.52 

2.375'' OD x 6' Mount Pipe A From Leg 4.00 
0.00 
0.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.03 
0.04 
0.05 

2.375'' OD x 6' Mount Pipe B From Leg 4.00 
0.00 
0.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.03 
0.04 
0.05 

2.375'' OD x 6' Mount Pipe C From Leg 4.00 
0.00 
0.00 

0.000 143.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.03 
0.04 
0.05 

*****                   
*****                   

ERICSSON AIR 21 B2A 
B4P 

A From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.09 
6.46 
6.84 

4.30 
4.65 
5.00 

0.09 
0.13 
0.18 

ERICSSON AIR 21 B2A 
B4P 

B From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.09 
6.46 
6.84 

4.30 
4.65 
5.00 

0.09 
0.13 
0.18 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

ERICSSON AIR 21 B2A 
B4P 

C From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.09 
6.46 
6.84 

4.30 
4.65 
5.00 

0.09 
0.13 
0.18 

APXVAARR24_43-U-NA20 A From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

20.24 
20.89 
21.54 

8.89 
9.49 

10.09 

0.13 
0.24 
0.36 

APXVAARR24_43-U-NA20 B From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

20.24 
20.89 
21.54 

8.89 
9.49 

10.09 

0.13 
0.24 
0.36 

APXVAARR24_43-U-NA20 C From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

20.24 
20.89 
21.54 

8.89 
9.49 

10.09 

0.13 
0.24 
0.36 

AIR -32 B2A/B66AA A From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.51 
6.89 
7.27 

4.71 
5.07 
5.43 

0.13 
0.18 
0.23 

AIR -32 B2A/B66AA B From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.51 
6.89 
7.27 

4.71 
5.07 
5.43 

0.13 
0.18 
0.23 

AIR -32 B2A/B66AA C From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.51 
6.89 
7.27 

4.71 
5.07 
5.43 

0.13 
0.18 
0.23 

KRY 112 144/1 A From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.35 
0.43 
0.51 

0.17 
0.23 
0.30 

0.01 
0.01 
0.02 

KRY 112 144/1 B From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.35 
0.43 
0.51 

0.17 
0.23 
0.30 

0.01 
0.01 
0.02 

KRY 112 144/1 C From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.35 
0.43 
0.51 

0.17 
0.23 
0.30 

0.01 
0.01 
0.02 

RADIO 4449 B12/B71 A From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

RADIO 4449 B12/B71 B From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

RADIO 4449 B12/B71 C From Leg 4.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

Platform Mount [LP 302-1] C From Leg 0.00 
0.00 
0.00 

0.000 133.00 No Ice 
1/2'' 
Ice 

1'' Ice 

33.03 
44.60 
56.17 

33.03 
44.60 
56.17 

1.71 
2.19 
2.68 

***                   
BXA-70063/6CFx2 w/ 

Mount Pipe 
A From Leg 4.00 

0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

7.81 
8.36 
8.87 

5.40 
6.55 
7.41 

0.04 
0.10 
0.17 

BXA-70063/6CFx2 w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

7.81 
8.36 
8.87 

5.40 
6.55 
7.41 

0.04 
0.10 
0.17 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

BXA-70063/6CFx2 w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

7.81 
8.36 
8.87 

5.40 
6.55 
7.41 

0.04 
0.10 
0.17 

LNX-6512DS-T0M w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.33 
5.72 
6.12 

4.53 
5.15 
5.77 

0.05 
0.09 
0.15 

LNX-6512DS-T0M w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.33 
5.72 
6.12 

4.53 
5.15 
5.77 

0.05 
0.09 
0.15 

LNX-6512DS-T0M w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.33 
5.72 
6.12 

4.53 
5.15 
5.77 

0.05 
0.09 
0.15 

(2) SBNHH-1D65B w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.40 
8.96 
9.49 

7.07 
8.26 
9.18 

0.07 
0.14 
0.21 

(2) SBNHH-1D65B w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.40 
8.96 
9.49 

7.07 
8.26 
9.18 

0.07 
0.14 
0.21 

(2) SBNHH-1D65B w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.40 
8.96 
9.49 

7.07 
8.26 
9.18 

0.07 
0.14 
0.21 

RRH2X60-AWS A From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.88 
2.06 
2.24 

1.24 
1.39 
1.54 

0.04 
0.06 
0.08 

RRH2X60-AWS B From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.88 
2.06 
2.24 

1.24 
1.39 
1.54 

0.04 
0.06 
0.08 

RRH2X60-AWS C From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.88 
2.06 
2.24 

1.24 
1.39 
1.54 

0.04 
0.06 
0.08 

RRH2x60-700 A From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

RRH2x60-700 B From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

RRH2x60-700 C From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

DB-T1-6Z-8AB-0Z A From Leg 4.00 
0.00 
0.00 

0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.80 
5.07 
5.35 

2.00 
2.19 
2.39 

0.04 
0.08 
0.12 

Platform Mount [LP 1201-
1] 

C None   0.000 113.00 No Ice 
1/2'' 
Ice 

1'' Ice 

23.10 
26.80 
30.50 

23.10 
26.80 
30.50 

2.10 
2.50 
2.90 

***                   
Side Arm Mount [SO 701-

1] 
C None   0.000 60.00 No Ice 

1/2'' 
Ice 

1'' Ice 

0.85 
1.14 
1.43 

1.67 
2.34 
3.01 

0.07 
0.08 
0.09 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

**                   

 
 
 
 

  Dishes    
 

Description Face 
or 

Leg 

Dish 
Type 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 

Azimuth 
Adjustment 

 
 
° 

3 dB 
Beam 
Width 

 
° 

Elevation 
 
 
 

ft 

Outside 
Diameter 

 
 

ft 

 Aperture 
Area 

 
 

ft2 

Weight 
 
 
 

K 

VHLP1-23 A Paraboloid w/o 
Radome 

From 
Leg 

4.00 
0.00 
-4.00 

-64.000   155.00 1.27 No Ice 
1/2'' Ice 
1'' Ice 

1.28 
1.45 
1.62 

0.01 
0.02 
0.03 

VHLP2.5-18 B Paraboloid 
w/Shroud (HP) 

From 
Leg 

4.00 
0.00 
-4.00 

21.000   155.00 2.92 No Ice 
1/2'' Ice 
1'' Ice 

6.68 
7.07 
7.46 

0.05 
0.08 
0.12 

VHLP2-11 C Paraboloid w/o 
Radome 

From 
Leg 

4.00 
0.00 
-4.00 

13.000   155.00 2.17 No Ice 
1/2'' Ice 
1'' Ice 

3.72 
4.01 
4.30 

0.03 
0.05 
0.07 

 
 

   Tower Pressures - No Ice     
 

GH = 1.100 

 
Section 

Elevation 
 

ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 
ft2 

F 
a 
c 
e 

AF 

 

 
ft2 

AR 

 

 
ft2 

Aleg 

 

 
ft2 

Leg 
 % 

 

 

CAAA 
In 

Face 
ft2 

CAAA 
Out 

Face 
ft2 

L1 155.00-
115.50 

134.46 1.347 31 85.620 A 
B 
C 

0.000 
0.000 
0.000 

85.620 
85.620 
85.620 

85.620 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

11.568 
L2 115.50-

79.25 
96.92 1.257 29 98.506 A 

B 
C 

0.000 
0.000 
0.000 

98.506 
98.506 
98.506 

98.506 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

11.491 
L3 79.25-

43.75 
61.26 1.142 26 114.49

8 
A 
B 
C 

0.000 
0.000 
0.000 

114.498 
114.498 
114.498 

114.498 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

11.254 
L4 43.75-0.00 22.10 0.921 21 165.43

3 
A 
B 
C 

0.000 
0.000 
0.000 

165.433 
165.433 
165.433 

165.433 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

13.869 

 
 

   Tower Pressure - With Ice    
 

GH = 1.100 

 
Section 

Elevation 
 

ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

psf 

tZ 

 

 
in 

AG 

 

 
ft2 

F 
a 
c 
e 

AF 

 

 
ft2 

AR 

 

 
ft2 

Aleg 

 

 
ft2 

Leg 
 % 

 

 

CAAA 
In 

Face 
ft2 

CAAA 
Out 

Face 
ft2 

L1 155.00-
115.50 

134.46 1.347 8 2.30 100.773 A 
B 
C 

0.000 
0.000 
0.000 

100.773 
100.773 
100.773 

100.773 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

42.409 
L2 115.50- 96.92 1.257 8 2.23 112.412 A 0.000 112.412 112.412 100.00 0.000 0.000 
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Section 
Elevation 

 
ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

psf 

tZ 

 

 
in 

AG 

 

 
ft2 

F 
a 
c 
e 

AF 

 

 
ft2 

AR 

 

 
ft2 

Aleg 

 

 
ft2 

Leg 
 % 

 

 

CAAA 
In 

Face 
ft2 

CAAA 
Out 

Face 
ft2 

79.25 B 
C 

0.000 
0.000 

112.412 
112.412 

100.00 
100.00 

0.000 
0.000 

0.000 
44.865 

L3 79.25-43.75 61.26 1.142 7 2.13 127.677 A 
B 
C 

0.000 
0.000 
0.000 

127.677 
127.677 
127.677 

127.677 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

42.884 
L4 43.75-0.00 22.10 0.921 6 1.92 180.947 A 

B 
C 

0.000 
0.000 
0.000 

180.947 
180.947 
180.947 

180.947 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

51.102 

 
 
 

   Tower Pressure - Service    
 

GH = 1.100 

 
Section 

Elevation 
 

ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 
ft2 

F 
a 
c 
e 

AF 

 

 
ft2 

AR 

 

 
ft2 

Aleg 

 

 
ft2 

Leg 
 % 

 

 

CAAA 
In 

Face 
ft2 

CAAA 
Out 

Face 
ft2 

L1 155.00-
115.50 

134.46 1.347 11 85.620 A 
B 
C 

0.000 
0.000 
0.000 

85.620 
85.620 
85.620 

85.620 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

11.568 
L2 115.50-

79.25 
96.92 1.257 10 98.506 A 

B 
C 

0.000 
0.000 
0.000 

98.506 
98.506 
98.506 

98.506 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

11.491 
L3 79.25-

43.75 
61.26 1.142 9 114.49

8 
A 
B 
C 

0.000 
0.000 
0.000 

114.498 
114.498 
114.498 

114.498 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

11.254 
L4 43.75-0.00 22.10 0.921 7 165.43

3 
A 
B 
C 

0.000 
0.000 
0.000 

165.433 
165.433 
165.433 

165.433 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

13.869 

 
 

 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 30 deg - No Ice 
5 0.9 Dead+1.6 Wind 30 deg - No Ice 
6 1.2 Dead+1.6 Wind 60 deg - No Ice 
7 0.9 Dead+1.6 Wind 60 deg - No Ice 
8 1.2 Dead+1.6 Wind 90 deg - No Ice 
9 0.9 Dead+1.6 Wind 90 deg - No Ice 
10 1.2 Dead+1.6 Wind 120 deg - No Ice 
11 0.9 Dead+1.6 Wind 120 deg - No Ice 
12 1.2 Dead+1.6 Wind 150 deg - No Ice 
13 0.9 Dead+1.6 Wind 150 deg - No Ice 
14 1.2 Dead+1.6 Wind 180 deg - No Ice 
15 0.9 Dead+1.6 Wind 180 deg - No Ice 
16 1.2 Dead+1.6 Wind 210 deg - No Ice 
17 0.9 Dead+1.6 Wind 210 deg - No Ice 
18 1.2 Dead+1.6 Wind 240 deg - No Ice 
19 0.9 Dead+1.6 Wind 240 deg - No Ice 
20 1.2 Dead+1.6 Wind 270 deg - No Ice 
21 0.9 Dead+1.6 Wind 270 deg - No Ice 
22 1.2 Dead+1.6 Wind 300 deg - No Ice 
23 0.9 Dead+1.6 Wind 300 deg - No Ice 
24 1.2 Dead+1.6 Wind 330 deg - No Ice 
25 0.9 Dead+1.6 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
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Comb. 
No. 

Description 

28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 

 
 

  Maximum Member Forces   
 
Sectio

n 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

L1 155 - 115.5 Pole Max Tension 1 0.00 0 0 
      Max. Compression 26 -40.91 7 -4 
      Max. Mx 8 -11.99 -507 -7 
      Max. My 2 -11.95 4 512 
      Max. Vy 8 21.02 -507 -7 
      Max. Vx 2 -21.13 4 512 
      Max. Torque 14     2 

L2 115.5 - 
79.25 

Pole Max Tension 1 0.00 0 0 

      Max. Compression 26 -65.98 14 -6 
      Max. Mx 8 -22.12 -1486 -13 
      Max. My 2 -22.08 6 1499 
      Max. Vy 8 30.38 -1486 -13 
      Max. Vx 2 -30.61 6 1499 
      Max. Torque 25     2 

L3 79.25 - 
43.75 

Pole Max Tension 1 0.00 0 0 

      Max. Compression 26 -82.80 21 -10 
      Max. Mx 8 -31.87 -2602 -20 
      Max. My 2 -31.85 8 2623 
      Max. Vy 8 33.76 -2602 -20 
      Max. Vx 2 -33.99 8 2623 
      Max. Torque 25     2 

L4 43.75 - 0 Pole Max Tension 1 0.00 0 0 
      Max. Compression 26 -109.53 31 -15 
      Max. Mx 8 -49.30 -4348 -29 
      Max. My 2 -49.30 11 4380 
      Max. Vy 8 37.13 -4348 -29 
      Max. Vx 2 -37.35 11 4380 
      Max. Torque 25     3 
        

  
 

   Maximum Reactions    
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Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 26 109.53 -0.00 0.00 
  Max. Hx 21 37.01 36.98 0.29 
  Max. Hz 3 37.01 0.05 37.29 
  Max. Mx 2 4380 0.05 37.29 
  Max. Mz 8 4348 -37.07 -0.17 
  Max. Torsion 25 3 18.65 32.29 
  Min. Vert 15 37.01 -0.23 -37.18 
  Min. Hx 9 37.01 -37.07 -0.17 
  Min. Hz 14 49.35 -0.23 -37.18 
  Min. Mx 14 -4365 -0.23 -37.18 
  Min. Mz 20 -4337 36.97 0.29 
  Min. Torsion 13 -3 -18.76 -32.18 
      

 
 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
Dead Only 41.12 0.00 -0.00 1 2 0 
1.2 Dead+1.6 Wind 0 deg - 
No Ice 

49.35 -0.05 -37.29 -4380 11 -3 

0.9 Dead+1.6 Wind 0 deg - 
No Ice 

37.01 -0.05 -37.29 -4308 11 -3 

1.2 Dead+1.6 Wind 30 deg - 
No Ice 

49.35 18.46 -32.17 -3774 -2161 -1 

0.9 Dead+1.6 Wind 30 deg - 
No Ice 

37.01 18.46 -32.17 -3712 -2126 -1 

1.2 Dead+1.6 Wind 60 deg - 
No Ice 

49.35 32.15 -18.39 -2148 -3772 0 

0.9 Dead+1.6 Wind 60 deg - 
No Ice 

37.01 32.15 -18.39 -2113 -3710 0 

1.2 Dead+1.6 Wind 90 deg - 
No Ice 

49.35 37.07 0.17 29 -4348 1 

0.9 Dead+1.6 Wind 90 deg - 
No Ice 

37.01 37.07 0.17 28 -4277 1 

1.2 Dead+1.6 Wind 120 deg 
- No Ice 

49.35 32.23 18.60 2184 -3786 3 

0.9 Dead+1.6 Wind 120 deg 
- No Ice 

37.01 32.23 18.60 2148 -3724 3 

1.2 Dead+1.6 Wind 150 deg 
- No Ice 

49.35 18.76 32.18 3777 -2209 3 

0.9 Dead+1.6 Wind 150 deg 
- No Ice 

37.01 18.76 32.18 3714 -2173 3 

1.2 Dead+1.6 Wind 180 deg 
- No Ice 

49.35 0.23 37.18 4365 -36 3 

0.9 Dead+1.6 Wind 180 deg 
- No Ice 

37.01 0.23 37.18 4293 -36 3 

1.2 Dead+1.6 Wind 210 deg 
- No Ice 

49.35 -18.27 32.17 3775 2134 2 

0.9 Dead+1.6 Wind 210 deg 
- No Ice 

37.01 -18.27 32.17 3713 2098 2 

1.2 Dead+1.6 Wind 240 deg 
- No Ice 

49.35 -31.92 18.47 2164 3740 0 

0.9 Dead+1.6 Wind 240 deg 
- No Ice 

37.01 -31.92 18.47 2128 3678 0 

1.2 Dead+1.6 Wind 270 deg 
- No Ice 

49.35 -36.97 -0.29 -46 4337 -1 

0.9 Dead+1.6 Wind 270 deg 
- No Ice 

37.01 -36.98 -0.29 -46 4265 -1 

1.2 Dead+1.6 Wind 300 deg 
- No Ice 

49.35 -32.07 -18.81 -2216 3764 -3 

0.9 Dead+1.6 Wind 300 deg 
- No Ice 

37.01 -32.07 -18.81 -2180 3701 -3 

1.2 Dead+1.6 Wind 330 deg 
- No Ice 

49.35 -18.65 -32.29 -3792 2195 -3 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
0.9 Dead+1.6 Wind 330 deg 
- No Ice 

37.01 -18.65 -32.29 -3730 2159 -3 

1.2 Dead+1.0 Ice+1.0 Temp 109.53 0.00 -0.00 15 31 0 
1.2 Dead+1.0 Wind 0 
deg+1.0 Ice+1.0 Temp 

109.53 -0.01 -12.84 -1654 33 -2 

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

109.53 6.39 -11.10 -1426 -798 -1 

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

109.53 11.10 -6.36 -809 -1412 0 

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

109.53 12.80 0.04 23 -1633 1 

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

109.53 11.11 6.41 849 -1415 2 

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

109.53 6.45 11.10 1457 -811 2 

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

109.53 0.05 12.82 1682 21 2 

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

109.53 -6.34 11.09 1457 851 1 

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

109.53 -11.04 6.39 844 1463 0 

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

109.53 -12.77 -0.06 4 1689 -1 

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

109.53 -11.07 -6.46 -826 1469 -2 

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

109.53 -6.42 -11.12 -1431 867 -2 

Dead+Wind 0 deg - Service 41.12 -0.01 -7.98 -930 4 -1 
Dead+Wind 30 deg - Service 41.12 3.95 -6.88 -801 -457 0 
Dead+Wind 60 deg - Service 41.12 6.88 -3.93 -456 -800 0 
Dead+Wind 90 deg - Service 41.12 7.93 0.04 7 -922 0 
Dead+Wind 120 deg - 
Service 

41.12 6.90 3.98 464 -802 1 

Dead+Wind 150 deg - 
Service 

41.12 4.01 6.88 803 -468 1 

Dead+Wind 180 deg - 
Service 

41.12 0.05 7.96 928 -6 1 

Dead+Wind 210 deg - 
Service 

41.12 -3.91 6.88 802 455 0 

Dead+Wind 240 deg - 
Service 

41.12 -6.83 3.95 460 796 0 

Dead+Wind 270 deg - 
Service 

41.12 -7.91 -0.06 -9 923 0 

Dead+Wind 300 deg - 
Service 

41.12 -6.86 -4.02 -470 801 -1 

Dead+Wind 330 deg - 
Service 

41.12 -3.99 -6.91 -805 468 -1 

  
 

 Solution Summary   
 
 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

1 0.00 -41.12 0.00 -0.00 41.12 0.00 0.002% 
2 -0.05 -49.35 -37.29 0.05 49.35 37.29 0.005% 
3 -0.05 -37.01 -37.29 0.05 37.01 37.29 0.004% 
4 18.46 -49.35 -32.17 -18.46 49.35 32.17 0.000% 
5 18.46 -37.01 -32.17 -18.46 37.01 32.17 0.000% 
6 32.15 -49.35 -18.39 -32.15 49.35 18.39 0.000% 
7 32.15 -37.01 -18.39 -32.15 37.01 18.39 0.000% 
8 37.07 -49.35 0.17 -37.07 49.35 -0.17 0.005% 
9 37.07 -37.01 0.17 -37.07 37.01 -0.17 0.004% 
10 32.23 -49.35 18.60 -32.23 49.35 -18.60 0.000% 
11 32.23 -37.01 18.60 -32.23 37.01 -18.60 0.000% 
12 18.76 -49.35 32.18 -18.76 49.35 -32.18 0.000% 
13 18.76 -37.01 32.18 -18.76 37.01 -32.18 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

14 0.23 -49.35 37.19 -0.23 49.35 -37.18 0.005% 
15 0.23 -37.01 37.19 -0.23 37.01 -37.18 0.008% 
16 -18.27 -49.35 32.17 18.27 49.35 -32.17 0.000% 
17 -18.27 -37.01 32.17 18.27 37.01 -32.17 0.000% 
18 -31.92 -49.35 18.47 31.92 49.35 -18.47 0.000% 
19 -31.92 -37.01 18.47 31.92 37.01 -18.47 0.000% 
20 -36.98 -49.35 -0.29 36.97 49.35 0.29 0.005% 
21 -36.98 -37.01 -0.29 36.98 37.01 0.29 0.004% 
22 -32.07 -49.35 -18.81 32.07 49.35 18.81 0.000% 
23 -32.07 -37.01 -18.81 32.07 37.01 18.81 0.000% 
24 -18.65 -49.35 -32.29 18.65 49.35 32.29 0.000% 
25 -18.65 -37.01 -32.29 18.65 37.01 32.29 0.000% 
26 0.00 -109.53 0.00 -0.00 109.53 0.00 0.000% 
27 -0.01 -109.53 -12.84 0.01 109.53 12.84 0.002% 
28 6.39 -109.53 -11.10 -6.39 109.53 11.10 0.001% 
29 11.10 -109.53 -6.36 -11.10 109.53 6.36 0.001% 
30 12.80 -109.53 0.04 -12.80 109.53 -0.04 0.002% 
31 11.11 -109.53 6.41 -11.11 109.53 -6.41 0.001% 
32 6.45 -109.53 11.10 -6.45 109.53 -11.10 0.001% 
33 0.05 -109.53 12.82 -0.05 109.53 -12.82 0.002% 
34 -6.34 -109.53 11.10 6.34 109.53 -11.09 0.001% 
35 -11.04 -109.53 6.39 11.04 109.53 -6.39 0.001% 
36 -12.78 -109.53 -0.06 12.77 109.53 0.06 0.002% 
37 -11.07 -109.53 -6.46 11.07 109.53 6.46 0.001% 
38 -6.42 -109.53 -11.12 6.42 109.53 11.12 0.001% 
39 -0.01 -41.12 -7.98 0.01 41.12 7.98 0.003% 
40 3.95 -41.12 -6.88 -3.95 41.12 6.88 0.003% 
41 6.88 -41.12 -3.93 -6.88 41.12 3.93 0.003% 
42 7.93 -41.12 0.04 -7.93 41.12 -0.04 0.003% 
43 6.90 -41.12 3.98 -6.90 41.12 -3.98 0.003% 
44 4.01 -41.12 6.89 -4.01 41.12 -6.88 0.003% 
45 0.05 -41.12 7.96 -0.05 41.12 -7.96 0.003% 
46 -3.91 -41.12 6.88 3.91 41.12 -6.88 0.003% 
47 -6.83 -41.12 3.95 6.83 41.12 -3.95 0.003% 
48 -7.91 -41.12 -0.06 7.91 41.12 0.06 0.003% 
49 -6.86 -41.12 -4.02 6.86 41.12 4.02 0.003% 
50 -3.99 -41.12 -6.91 3.99 41.12 6.91 0.003% 

 
 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 6 0.00000001 0.00000544 
2 Yes 16 0.00005259 0.00013604 
3 Yes 16 0.00003256 0.00010108 
4 Yes 21 0.00000001 0.00009003 
5 Yes 20 0.00000001 0.00012905 
6 Yes 21 0.00000001 0.00008958 
7 Yes 20 0.00000001 0.00012845 
8 Yes 16 0.00005272 0.00013137 
9 Yes 16 0.00003264 0.00009697 
10 Yes 21 0.00000001 0.00009270 
11 Yes 20 0.00000001 0.00013292 
12 Yes 21 0.00000001 0.00009143 
13 Yes 20 0.00000001 0.00013085 
14 Yes 16 0.00005264 0.00007514 
15 Yes 15 0.00007285 0.00012222 
16 Yes 21 0.00000001 0.00008979 
17 Yes 20 0.00000001 0.00012873 
18 Yes 21 0.00000001 0.00008941 
19 Yes 20 0.00000001 0.00012819 
20 Yes 16 0.00005274 0.00011770 
21 Yes 16 0.00003266 0.00008394 
22 Yes 21 0.00000001 0.00009160 
23 Yes 20 0.00000001 0.00013107 



 August 06, 2018 
155 Ft Monopole Tower Structural Analysis CCI BU No 876347 
Project Number 37518-2720.001.7805, Order 446062, Revision 0 Page 24 

tnxTower Report - version 8.0.2.1 

24 Yes 21 0.00000001 0.00009379 
25 Yes 20 0.00000001 0.00013441 
26 Yes 15 0.00000001 0.00001519 
27 Yes 18 0.00013966 0.00012297 
28 Yes 20 0.00003881 0.00010454 
29 Yes 20 0.00003881 0.00010625 
30 Yes 18 0.00013970 0.00011582 
31 Yes 20 0.00003877 0.00011511 
32 Yes 20 0.00003876 0.00010848 
33 Yes 18 0.00013956 0.00012285 
34 Yes 20 0.00003872 0.00012038 
35 Yes 20 0.00003872 0.00011776 
36 Yes 18 0.00013956 0.00011907 
37 Yes 20 0.00003874 0.00011350 
38 Yes 20 0.00003873 0.00012128 
39 Yes 15 0.00009808 0.00004404 
40 Yes 15 0.00009784 0.00010749 
41 Yes 15 0.00009784 0.00010729 
42 Yes 15 0.00009807 0.00004223 
43 Yes 15 0.00009785 0.00011870 
44 Yes 15 0.00009785 0.00010581 
45 Yes 15 0.00009808 0.00004294 
46 Yes 15 0.00009786 0.00011370 
47 Yes 15 0.00009786 0.00010904 
48 Yes 15 0.00009810 0.00004183 
49 Yes 15 0.00009787 0.00010751 
50 Yes 15 0.00009786 0.00012363 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 155 - 115.5 35.35 50 1.953 0.001 
L2 119.25 - 79.25 21.32 50 1.711 0.002 
L3 83.75 - 43.75 10.33 50 1.190 0.001 
L4 49 - 0 3.48 50 0.659 0.001 
      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 

155.00 LPX310R w/ Mount Pipe 50 35.35 1.953 0.001 32003 
153.00 800MHz 2X50W RRH W/FILTER 50 34.53 1.943 0.002 32003 
151.00 VHLP1-23 50 33.71 1.934 0.002 32003 
145.00 RRUS 11 50 31.28 1.904 0.002 16001 
143.00 DC6-48-60-18-8F 50 30.47 1.893 0.002 13334 
133.00 ERICSSON AIR 21 B2A B4P 50 26.50 1.832 0.002 7272 
113.00 BXA-70063/6CFx2 w/ Mount 

Pipe 
50 19.12 1.637 0.002 4332 

60.00 Side Arm Mount [SO 701-1] 50 5.19 0.820 0.001 3300 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 155 - 115.5 165.98 2 9.197 0.007 
L2 119.25 - 79.25 100.24 2 8.060 0.011 
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Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L3 83.75 - 43.75 48.60 2 5.608 0.006 
L4 49 - 0 16.41 24 3.103 0.003 
      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 

155.00 LPX310R w/ Mount Pipe 2 165.98 9.197 0.007 7143 
153.00 800MHz 2X50W RRH W/FILTER 2 162.15 9.152 0.008 7143 
151.00 VHLP1-23 2 158.33 9.108 0.008 7143 
145.00 RRUS 11 2 146.90 8.968 0.009 3570 
143.00 DC6-48-60-18-8F 2 143.12 8.918 0.009 2974 
133.00 ERICSSON AIR 21 B2A B4P 2 124.50 8.629 0.010 1618 
113.00 BXA-70063/6CFx2 w/ Mount 

Pipe 
2 89.92 7.711 0.010 955 

60.00 Side Arm Mount [SO 701-1] 24 24.42 3.864 0.004 707 

  
 
 

 Compression Checks   
 
 

 Pole Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

φPn 
 

K 

Ratio 
Pu 

φPn 

L1 155 - 115.5 
(1) 

TP29.31x22x0.25 39.50 0.00 0.0 22.51 -11.94 1507.55 0.008  

L2 115.5 - 79.25 
(2) 

TP35.51x28.11x0.31 40.00 0.00 0.0 34.09 -22.07 2469.71 0.009  

L3 79.25 - 43.75 
(3) 

TP41.46x34.06x0.38 40.00 0.00 0.0 47.74 -31.85 3485.55 0.009  

L4 43.75 - 0 (4) TP48.8x39.73x0.44 49.00 0.00 0.0 67.16 -49.30 4858.33 0.010  
                    

 
 

 Pole Bending Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 

 
kip-ft 

φMnx 

 
kip-ft 

Ratio 
Mux 

φMnx 

Muy 

 
kip-ft 

φMny 

 
kip-ft 

Ratio 
Muy 

φMny 

L1 155 - 115.5 
(1) 

TP29.31x22x0.25 514 878 0.585 0 878 0.000 

L2 115.5 - 79.25 
(2) 

TP35.51x28.11x0.31 1501 1743 0.861 0 1743 0.000 

L3 79.25 - 43.75 
(3) 

TP41.46x34.06x0.38 2625 2871 0.914 0 2871 0.000 

L4 43.75 - 0 (4) TP48.8x39.73x0.44 4382 4826 0.908 0 4826 0.000 
                  

 
 

 Pole Shear Design Data    
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Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 

K 

φVn 

 
K 

Ratio 
Vu 

φVn 

Actual 
Tu 

kip-ft 

φTn 

 
kip-ft 

Ratio 
Tu 

φTn 

L1 155 - 115.5 
(1) 

TP29.31x22x0.25 21.16 753.77 0.028 1 1761 0.001 

L2 115.5 - 79.25 
(2) 

TP35.51x28.11x0.31 30.61 1234.85 0.025 2 3496 0.000 

L3 79.25 - 43.75 
(3) 

TP41.46x34.06x0.38 33.99 1742.77 0.020 2 5756 0.000 

L4 43.75 - 0 (4) TP48.8x39.73x0.44 37.35 2429.16 0.015 3 9677 0.000 
                  

 
 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 
ft 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny 

Ratio 
Vu 

φVn 

Ratio 
Tu 

φTn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 155 - 115.5 
(1) 

0.008 0.585 0.000 0.028 0.001 0.594  

 

1.000 
4.8.2  

L2 115.5 - 79.25 
(2) 

0.009 0.861 0.000 0.025 0.000 0.870  

 

1.000 4.8.2  

L3 79.25 - 43.75 
(3) 

0.009 0.914 0.000 0.020 0.000 0.924  

 

1.000 4.8.2  

L4 43.75 - 0 (4) 0.010 0.908 0.000 0.015 0.000 0.918  

 

1.000 
4.8.2  

                    

 
 
 
 

 Section Capacity Table 
 

Section 

No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

L1 155 - 115.5 Pole TP29.31x22x0.25 1 -11.94 1507.55 59.4 Pass  
L2 115.5 - 79.25 Pole TP35.51x28.11x0.31 2 -22.07 2469.71 87.0 Pass  
L3 79.25 - 43.75 Pole TP41.46x34.06x0.38 3 -31.85 3485.55 92.4 Pass  
L4 43.75 - 0 Pole TP48.8x39.73x0.44 4 -49.30 4858.33 91.8 Pass  
              Summary   
            Pole (L3) 92.4 Pass  
      RATING = 92.4 Pass  
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APPENDIX B 
 

BASE LEVEL DRAWING 
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APPENDIX C 
 

ADDITIONAL CALCULATIONS 



  

 Paul J. Ford and Company 
 250 East Broad st., Suite 600 

 Columbus, OH  43215 
 Phone: (614) 221-6679 

 FAX:  

Job: 
155 ft Monopole / Buckland Mall

 Project: PJF 37518-2720.001.7805 / BU 876347
 Client:  Crown Castle  Drawn by: gpenumatsa  App'd: 

 Code:  TIA-222-G  Date: 08/07/18  Scale:  NTS 
 Path: 

\\pauljford.net\fs\act\TOWER\375_Crown_Castle\2018\37518-2720_876347_Buckland Mall\37518-2720.001.7805_SA_1601377\Tnx\37518-2720.001.7805.eri
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 LPX310R w/ Mount Pipe  155 LPX310R w/ Mount Pipe  155 LPX310R w/ Mount Pipe  155 HORIZON COMPACT  155 HORIZON COMPACT  155 HORIZON COMPACT  155 WIMAX DAP HEAD  155 WIMAX DAP HEAD  155 WIMAX DAP HEAD  155 APXVSPP18-C-A20 w/ Mount Pipe  155 APXVSPP18-C-A20 w/ Mount Pipe  155 APXVSPP18-C-A20 w/ Mount Pipe  155 APXVTM14-C-120 w/ Mount Pipe  155 APXVTM14-C-120 w/ Mount Pipe  155 APXVTM14-C-120 w/ Mount Pipe  155 TD-RRH8x20-25  155 TD-RRH8x20-25  155 TD-RRH8x20-25  155 8'x2 1/2" Pipe Mount  155 8'x2 1/2" Pipe Mount  155 8'x2 1/2" Pipe Mount  155 Miscellaneous [NA 510-1]  155 Platform Mount [LP 1201-1]  155 VHLP1-23  155 VHLP2.5-18  155 VHLP2-11  155 PCS 1900MHz 4x45W-65MHz  153 PCS 1900MHz 4x45W-65MHz  153 PCS 1900MHz 4x45W-65MHz  153 Pipe Mount [PM 601-3]  153 Side Arm Mount [SO 104-3]  153 800MHz 2X50W RRH W/FILTER  153 800MHz 2X50W RRH W/FILTER  153 800MHz 2X50W RRH W/FILTER  153 Pipe Mount [PM 601-3]  145 RRUS 11  145 RRUS 11  145 RRUS 11  145 QS66512-2 w/ Mount Pipe  143 OPA-65R-LCUU-H6 w/ Mount Pipe  143 OPA-65R-LCUU-H6 w/ Mount Pipe  143 OPA-65R-LCUU-H6 w/ Mount Pipe  143 (2) TPX-070821  143 (2) TPX-070821  143 (2) TPX-070821  143 782 10253  143 782 10253  143 782 10253  143 RRUS 11  143 RRUS 11  143 RRUS 11  143 RRUS 32  143 RRUS 32  143 RRUS 32  143 RRUS 32 B2  143 RRUS 32 B2  143 RRUS 32 B2  143 DC6-48-60-18-8F  143 T-Arm Mount [TA 702-3]  143 2.375" OD x 6' Mount Pipe  143 2.375" OD x 6' Mount Pipe  143 2.375" OD x 6' Mount Pipe  143 DC6-48-60-18-8F  143 QS66512-2 w/ Mount Pipe  143 QS66512-2 w/ Mount Pipe  143 APXVAARR24_43-U-NA20  133 APXVAARR24_43-U-NA20  133 APXVAARR24_43-U-NA20  133 AIR -32 B2A/B66AA  133 AIR -32 B2A/B66AA  133 AIR -32 B2A/B66AA  133 KRY 112 144/1  133 KRY 112 144/1  133 KRY 112 144/1  133 RADIO 4449 B12/B71  133 RADIO 4449 B12/B71  133 RADIO 4449 B12/B71  133 Platform Mount [LP 302-1]  133 ERICSSON AIR 21 B2A B4P  133 ERICSSON AIR 21 B2A B4P  133 ERICSSON AIR 21 B2A B4P  133 LNX-6512DS-T0M w/ Mount Pipe  113 LNX-6512DS-T0M w/ Mount Pipe  113 LNX-6512DS-T0M w/ Mount Pipe  113 (2) SBNHH-1D65B w/ Mount Pipe  113 (2) SBNHH-1D65B w/ Mount Pipe  113 (2) SBNHH-1D65B w/ Mount Pipe  113 RRH2X60-AWS  113 RRH2X60-AWS  113 RRH2X60-AWS  113 RRH2x60-700  113 RRH2x60-700  113 RRH2x60-700  113 DB-T1-6Z-8AB-0Z  113 Platform Mount [LP 1201-1]  113 BXA-70063/6CFx2 w/ Mount Pipe  113 BXA-70063/6CFx2 w/ Mount Pipe  113 BXA-70063/6CFx2 w/ Mount Pipe  113 Side Arm Mount [SO 701-1]  60DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 LPX310R w/ Mount Pipe  155

 LPX310R w/ Mount Pipe  155

 LPX310R w/ Mount Pipe  155

 HORIZON COMPACT  155

 HORIZON COMPACT  155

 HORIZON COMPACT  155

 WIMAX DAP HEAD  155

 WIMAX DAP HEAD  155

 WIMAX DAP HEAD  155

 APXVSPP18-C-A20 w/ Mount Pipe  155

 APXVSPP18-C-A20 w/ Mount Pipe  155

 APXVSPP18-C-A20 w/ Mount Pipe  155

 APXVTM14-C-120 w/ Mount Pipe  155

 APXVTM14-C-120 w/ Mount Pipe  155

 APXVTM14-C-120 w/ Mount Pipe  155

 TD-RRH8x20-25  155

 TD-RRH8x20-25  155

 TD-RRH8x20-25  155

 8'x2 1/2" Pipe Mount  155

 8'x2 1/2" Pipe Mount  155

 8'x2 1/2" Pipe Mount  155

 Miscellaneous [NA 510-1]  155

 Platform Mount [LP 1201-1]  155

 VHLP1-23  155

 VHLP2.5-18  155

 VHLP2-11  155

 PCS 1900MHz 4x45W-65MHz  153

 PCS 1900MHz 4x45W-65MHz  153

 PCS 1900MHz 4x45W-65MHz  153

 Pipe Mount [PM 601-3]  153

 Side Arm Mount [SO 104-3]  153

 800MHz 2X50W RRH W/FILTER  153

 800MHz 2X50W RRH W/FILTER  153

 800MHz 2X50W RRH W/FILTER  153

 Pipe Mount [PM 601-3]  145

 RRUS 11  145

 RRUS 11  145

 RRUS 11  145

 QS66512-2 w/ Mount Pipe  143

 OPA-65R-LCUU-H6 w/ Mount Pipe  143

 OPA-65R-LCUU-H6 w/ Mount Pipe  143

 OPA-65R-LCUU-H6 w/ Mount Pipe  143

 (2) TPX-070821  143

 (2) TPX-070821  143

 (2) TPX-070821  143

 782 10253  143

 782 10253  143

 782 10253  143

 RRUS 11  143

 RRUS 11  143

 RRUS 11  143

 RRUS 32  143

 RRUS 32  143

 RRUS 32  143

 RRUS 32 B2  143

 RRUS 32 B2  143

 RRUS 32 B2  143

 DC6-48-60-18-8F  143

 T-Arm Mount [TA 702-3]  143

 2.375" OD x 6' Mount Pipe  143

 2.375" OD x 6' Mount Pipe  143

 2.375" OD x 6' Mount Pipe  143

 DC6-48-60-18-8F  143

 QS66512-2 w/ Mount Pipe  143

 QS66512-2 w/ Mount Pipe  143

 APXVAARR24_43-U-NA20  133

 APXVAARR24_43-U-NA20  133

 APXVAARR24_43-U-NA20  133

 AIR -32 B2A/B66AA  133

 AIR -32 B2A/B66AA  133

 AIR -32 B2A/B66AA  133

 KRY 112 144/1  133

 KRY 112 144/1  133

 KRY 112 144/1  133

 RADIO 4449 B12/B71  133

 RADIO 4449 B12/B71  133

 RADIO 4449 B12/B71  133

 Platform Mount [LP 302-1]  133

 ERICSSON AIR 21 B2A B4P  133

 ERICSSON AIR 21 B2A B4P  133

 ERICSSON AIR 21 B2A B4P  133

 LNX-6512DS-T0M w/ Mount Pipe  113

 LNX-6512DS-T0M w/ Mount Pipe  113

 LNX-6512DS-T0M w/ Mount Pipe  113

 (2) SBNHH-1D65B w/ Mount Pipe  113

 (2) SBNHH-1D65B w/ Mount Pipe  113

 (2) SBNHH-1D65B w/ Mount Pipe  113

 RRH2X60-AWS  113

 RRH2X60-AWS  113

 RRH2X60-AWS  113

 RRH2x60-700  113

 RRH2x60-700  113

 RRH2x60-700  113

 DB-T1-6Z-8AB-0Z  113

 Platform Mount [LP 1201-1]  113

 BXA-70063/6CFx2 w/ Mount Pipe  113

 BXA-70063/6CFx2 w/ Mount Pipe  113

 BXA-70063/6CFx2 w/ Mount Pipe  113

 Side Arm Mount [SO 701-1]  60

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A607-60  60 ksi  75 ksi  A607-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Hartford County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 97.0 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50.0 mph basic wind with 1.00 in ice. Ice is considered to 

 increase in thickness with height.
5.   Deflections are based upon a 60.0 mph wind.
6.   Tower Structure Class II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 92.4%



Monopole Base Plate Connection

Anchor Rod Data Anchor Rod Summary (units of kips, kip-ft)

(16) 2-1/4" ø bolts (A615-75; Fy=75 ksi, Fu=100 ksi) on 56" BC             Pu = 237.66 φPn = 260 Stress Rating

pos. (deg):             Vu = 2.31 φVn = n/a 93.2%

             Mu = n/a φMn = n/a Pass

Base Plate Data

55" OD x 3.25" Plate (A572-50; Fy=50 ksi, Fu=65 ksi) Base Plate Summary  

 Max Stress (ksi): 33.97  

Stiffener Data Allowable Stress (ksi): 45  

N/A Stress Ratio: 75.5% Pass

 

Pole Data

48.8" x 0.4375" 18-sided pole (A607-65; Fy=65 ksi, Fu=80 ksi)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analysis ResultsConnection Properties

Iar (in) 0

Eta Factor, η 0.5

Moment (kip-ft) 4382.00

Axial Force (kips) 49.00

Shear Force (kips) 37.00

BU # 876347

Applied Loads

Site Name Buckland Mall

Order # 

Analysis Considerations

Site Info

TIA-222 Revision G

26.5, 38.8, 51.2, 63.5, 116.5, 128.8, 141.2, 153.5, 206.5, 218.8, 231.2, 243.5, 296.5, 308.8, 321.2, 333.5

CCIplate - version 3.0.1 Analysis Date: 8/7/2018



F

G

Tower Type:

49 kips Capacity Demand Rating Check

37 kips 759.06 0.00 0.0% Pass

361.20 37.00 10.2% Pass

22.50 3.26 14.5% Pass

4382 ft-kips 8788.79 4779.75 54.4% Pass

155 ft 7571.00 4659.50 61.5% Pass

ft 0.00 0.00 0.0% Pass

3 in 18370.97 100.95 0.5% Pass

in 4568.38 1801.61 39.4% Pass

709.93 302.18 42.6% Pass

0.16 0.05 28.7% Pass

Circular

7.0 ft Soil Rating: 54.4%

0.50 ft Structural Rating: 61.5%

11

32

5

12

Tie

3 in

10.0 ft

23.0 ft

3.0 ft

9

34

3 in

60000 psi

3000 psi

150 pcf

115 pcf

30.000 ksf <--Toggle between Gross and Net

0.000 ksf

30 degrees

3.50 ft

No

N/A ftGroundwater Depth, gw:

Rebar Grade, Fy:

Dry Concrete Density, δc:

Depth, D:

Pad Width, W:

Pad Thickness, T:

Pad Rebar Size, Sp:

Pad Rebar Quantity, mp:

Pad Clear Cover, ccpad:

Material Properties

Soil Properties

Cohesion, Cu:

Friction Angle, �:

Ultimate Gross Bearing, Qult:

Neglected Depth, N:

Pier Diameter, dpier:

Ext. Above Grade, E:

Pier Rebar Size, Sc:

Total Soil Unit Weight, γ:

Uplift Shear, Vu_uplift:

Bolt Circle / Bearing Plate Width, BC:

Pier Rebar Quantity, mc:

Concrete Compressive Strength, F'c:

Pier Tie/Spiral Quantity, mt:

Pier Reinforcement Type:

Pier Clear Cover, ccpier:

Pad Properties

Pier Tie/Spiral Size, St:

Pier Shape:

Tower Height, H:

Base Face Width, BW:

Block Foundation?:

Pad Shear - 2-way (ksi)

Pier Flexure (Tension) (kip*ft)

Overturning (kip*ft)

Pad Flexure (kip*ft)

Pad Shear - 1-way (kips)

Pier Compression (kip)BP Dist. Above Fdn, bpdist:

Pier and Pad Foundation

BU # :

Site Name:

Compression, Pcomp:

TIA-222 Revision:

App. Number:

Superstructure Analysis Reactions

G

Monopole

876347

Foundation Bearing on Rock?

SPT Blow Count, Nblows:

Base Friction, µ:

Pier Flexure (Comp.) (kip*ft)

Lateral (Sliding) (kips)

Bearing Pressure (ksf)

Uplift (kips)

Foundation Analysis Checks

Uplift, Puplift:

Base Shear, Vu_comp:

Pier Properties

Moment, Mu:

Version 2.5.5



Date:   January 23, 2019 
  
Charles McGuirt  
Crown Castle 
3530 Toringdon Way, Suite 300  
Charlotte, NC 28277 
(704) 405-6607  

Maser Consulting Connecticut 
331 Newman Springs Road, Suite 203 
Red Bank, NJ 07701 
(732) 383-1950 
CrownStructural@maserconsulting.com 

 
 
Subject: Mount Analysis Report  
 
Carrier Designation: AT&T Mobility Equipment Change Out  
 Carrier Site Number: 10071100  
 Carrier Site Name: Manchester North  
 
Crown Castle Designation: Crown Castle BU Number: 876347    
 Crown Castle Site Name: Buckland Mall   
 Crown Castle JDE Job Number: 546297    
 Crown Castle PO Number: 1304660  
 Crown Castle Order Number: 469372 Rev. 1  
 
Engineering Firm Designation: Maser Consulting Connecticut Project Number: 19922054A 
 
Site Data:                                            53 Slater Street, Manchester, CT 06040, Hartford County 
 Latitude 41° 48' 18.00", Longitude -72° 32' 1.00" 
  
Structure Information:          Tower Height & Type:  155 ft Monopole  
 Mount Elevation: 143 ft 
 Mount Type:  (3) 6’ T-Arm Mounts 

    
Dear Mr. Charles McGuirt, 
 
Maser Consulting Connecticut is pleased to submit this “Mount Analysis Report” to determine the structural integrity of AT&T 
Mobility’s antenna mounting system with the proposed appurtenance and equipment addition on the above mentioned 
supporting tower structure. Analysis of the existing supporting tower structure is to be completed by others and therefore is 
not part of this analysis. Analysis of the antenna mounting system as a tie-off point for fall protection or rigging is not part of 
this document. 
 
The purpose of the analysis is to determine acceptability of the mount stress level.  Based on our analysis we have determined 
the mount stress level to be: 
 

6’ T-Arm Mount (typical)  Sufficient 
    
This analysis has been performed in accordance with the 2018 Connecticut State Building Code based upon an ultimate 3-
second gust wind speed of 125 mph. Applicable Standard references and design criteria are listed in Section 2 - Analysis 
Criteria. 
 
Structural analysis prepared by: Vincent DiGirolamo  
 
Respectfully submitted by: 
 
 
 
 
 
 
Petros E. Tsoukalas, PE  
Geographic Discipline Leader 
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1) INTRODUCTION 
 
This mount is a modified 6’ T-Arm Mount mapped by Tower Engineering Professionals. This mount is installed at 
the 143 ft elevation, on 3 sectors, of the 155 ft Monopole. 
 
2) ANALYSIS CRITERIA  
 
 TIA-222 Revision: TIA-222-H 
 Risk Category: II 
 Wind Speed: 125 mph Ultimate 3-sec Gust 
 Exposure Category: C   
 Mean Base Elevation (AMSL): 195.5 ft   
 Topographic Factor (Kzt): 1.0   
 Ice Thickness: 2.0 in    
 Wind Speed with Ice: 50 mph 
 Live Loading Wind Speed: 30 mph 
 Man Live Load at Mid/End-Points: 250 lb   
 Man Live Load at Mount Pipes: 500 lb 
 

Table 1 - Proposed Equipment Configuration 

Mount 
Centerline 

(ft) 

Antenna 
Centerline 

(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Mount / Modification 

Details 

143.0 145.0 

3 CCI OPA-65R-LCUU-H6 

Modified T-Arm 

3 Kathrein 80010965 

3 Quintel QS66512-2 

6 CCI TPX-070821 

3 Ericsson RRUS 32 

3 Ericsson RRUS 4449 B5/12 

3 Ericsson RRUS 8843 B2/B66A 

3 Ericsson RRUS E2 B29 

3 Kathrein 782 10253 

3 Raycap DC6-48-60-18-8F 
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3) ANALYSIS PROCEDURE 
 

Table 2 - Documents Provided 

Document Remarks Reference Source 

Mount Mapping Tower Engineering Professionals Job Number: 70024-50822, 
dated 06/21/16 - Maser Consulting 

Connecticut

Mount Analysis Maser Consulting Project Number: 17946001A  
dated 10/11/17 - Maser Consulting 

Connecticut
  
 3.1) Analysis Method 
 

RISA-3D (version 17), a commercially available analysis software package, was used to create a three-
dimensional model of the antenna mounting system and calculate member stresses for various loading 
cases. 
 
Proprietary Excel sheets were used to calculate member loading for various load cases. Selected output 
from the analysis is included in Appendix B. 
 
This analysis was performed in accordance with Crown Castle’s ENG-SOW-10208 Tower Mount Analysis 
(Revision B). In addition, this analysis is in accordance with AT&T’s Mount Technical Directive (Revision 
11). 

  
 3.2) Assumptions 
 

1) The antenna mounting system was properly fabricated, installed and maintained in good condition 
in accordance with its original design and manufacturer's specifications. 

2) The configuration of antennas, mounts, and other appurtenances are as specified in Table 1 and 
the referenced drawings. 

3) All member connections are assumed to have been designed to meet or exceed the load carrying 
capacity of the connected member unless otherwise specified in this report.  

4) The connection from the tower to the mount is in good condition and has been analyzed and found 
sufficient assuming it will achieve its theoretical strength. 

5) The connection from the mast pipe to the mount standoff is assumed adequately tightened and in 
good condition. 

6) Due to site specific analysis parameters, it is assumed that wind forces will control over seismic 
forces and as such, seismic forces have not been considered in this analysis.  

7) Equipment installations are only conducted when the wind speed is less than 30 mph. 
8) Proposed antennas are assumed to have associated equipment installed on the same mount pipe 

unless explicitly stated otherwise in the ‘Recommendations’ section of this report. 
9) Proposed loading is assumed to be installed in the location shown in Appendix A of this report. 

Any changes made to the proposed loading location will render this report invalid. 
10) All equipment model numbers, quantities, and centerline elevations are as provided in the 

application (Crown Castle Order #: 469372 Rev. 1, originally submitted 11/28/18). 
11) If applicable, steel grades have been assumed as follows: 

 
HSS (Rectangular)     ASTM 500 (GR B-46) 
Pipe      ASTM A53 (GR 35) 

  Bolts       ASTM A325 
 

Discrepancies between in-field conditions and the assumptions listed above may render this analysis 
invalid unless explicitly approved by Maser Consulting, P.A. Crown Castle should be notified to 
determine the effect on the structural integrity of the antenna mounting system. 
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4) ANALYSIS RESULTS 
 
Table 3 - Mount Component Stresses vs. Capacity (T-Arm)  

Notes Component Critical 
Member

Centerline 
(ft)

% Capacity Pass / Fail 

1,2,4 Face Horizontal M24 

143.0 

54.1 Pass 
1,2,4 Stand-off Horizontal M39 51.5 Pass 
1,2,4 Mount Pipe M16A 59.0 Pass 
1,2,4 Tie Back M58 43.1 Pass 
1,3,4 Mount-to-Tower, Bolts - 70.7 Pass 

 

Structure Rating (max from all components) = 70.7% 

Notes: 
1) See additional documentation in “Appendix B – Software Input Calculations” for calculations supporting the % capacity consumed 
2) See additional documentation in “Appendix C – Analysis Output” for calculations supporting the % capacity consumed 
3) See additional documentation in “Appendix D – Additional Calculations” for calculations supporting the % capacity consumed 
4) All sectors are typical 

  
 4.1) Recommendations 

 
The mounts are Sufficient for the proposed loads and do not require modifications. 

 
In order for the results of this analysis to be considered valid, the changes listed below shall be 
completed: 
 
 8’-0” long 2.0 STD pipes shall be installed as tie backs between positions 1 and 2 of one sector 

and positions 2 and 3 of the adjacent sector using Site Pro 1 Tie back Assembly (P/N PUCK). 
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5) DISCLAIMER OF WARRANTIES 
 
The engineering services rendered by Maser Consulting, P.A. in connection with this structural analysis are limited 
to a computer analysis of the mounting frame structure and theoretical capacity of its main structural members. 
No allowance has been made for any damaged, bent, missing, loose, or rusted members or connections. 
 
Maser Consulting, P.A. will accept no liability which may arise due to any existing deficiency in design, material, 
fabrication, erection, construction, or lack of maintenance. Maser Consulting, P.A. has not performed a site visit 
at the aforementioned facility to verify member sizes or equipment loading. Contractor should inspect the condition 
of the existing structure, mounting frames and connections and notify Maser Consulting, P.A. of any discrepancies 
or deficiencies before proceeding with installation. 
 
The attached sketch is a schematic representation of the analyzed mounting frames. The contractor shall be 
responsible for field verifying the existing conditions, proper fit, and clearances in the field. Any mention of 
structural modifications are reasonable estimates and should not be used as a construction document. 
Construction documents depicting the required modification are obtainable from Maser Consulting, P.A., but are 
beyond the scope of this report.  
 
Miscellaneous items such as antenna mounts, etc., have not been designed or detailed as part of our work. We 
recommend that material of suitable size and strength be purchased from a reputable manufacturer. 
 
Maser Consulting, P.A. makes no warranties, expressed and/or implied, in connection with this report and 
disclaims any liability arising from material, fabrication, and erection of the mounting frames. Maser Consulting, 
P.A. will not be responsible whatsoever for, or on account of, consequential or incidental damages sustained by 
any person, firm, or organization as a result of any data or conclusions contained in this report. 
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APPENDIX A 
 

WIRE FRAME AND RENDERED MODELS 
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PROPOSED OPA-65R-LCUU-H6
ANTENNA

PROPOSED TPX-070821
PROPOSED 782 10253

PROPOSED QS66512-12 ANTENNA
PROPOSED RRUS 32
PROPOSED DC6

PROPOSED RRUS
E2 B29

PROPOSED 80010965 ANTENNA
PROPOSED RRUS B5/12
PROPOSED RRUS B25/66
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PROPOSED 8'-0" LONG 2.0 STD
PIPE W/ (2) SITE PRO 1 TIE BACK
ASSEMBLY (P/N PUCK)
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APPENDIX B 
 

SOFTWARE INPUT CALCULATIONS   



Client: Crown Computed By:

Site Name: 876347 Date:

Project No. Verified By:

Title: Antenna Mount Analysis Page:

LOADING SUMMARY

Quantity Manufacturer Antenna/ Appurtenance Status Sector

3 CCI OPA-65R-LCUU-H6 Proposed Alpha, Beta, & Gamma

3 KATHREIN 80010965 Proposed Alpha, Beta, & Gamma

3 QUINTEL QS66512-2 Proposed Alpha, Beta, & Gamma

6 CCI TPX-070821 Proposed Alpha, Beta, & Gamma

3 ERICSSON RRUS 32 Proposed Alpha, Beta, & Gamma

3 ERICSSON RRUS B5/B12 Proposed Alpha, Beta, & Gamma

3 ERICSSON RRUS 8843 B2/B66A Proposed Alpha, Beta, & Gamma

3 ERICSSON RRUS E2 B29 Proposed Alpha, Beta, & Gamma

3 KATHREIN 782 10253 Proposed Alpha, Beta, & Gamma

3 RAYCAP DC6-48-60-18-8F Existing/Proposed Alpha, Beta, & Gamma

Alpha Sector

Quantity Manufacturer Antenna/ Appurtenance Status

1 CCI OPA-65R-LCUU-H6 Proposed
1 KATHREIN 80010965 Proposed
1 QUINTEL QS66512-2 Proposed
2 CCI TPX-070821 Proposed
1 ERICSSON RRUS 32 Proposed
1 ERICSSON RRUS B5/B12 Proposed

1 ERICSSON RRUS 8843 B2/B66A Proposed
1 ERICSSON RRUS E2 B29 Proposed
1 KATHREIN 782 10253 Proposed
1 RAYCAP DC6-48-60-18-8F Existing/Proposed

19922054A

Version 2.2

The worst case loading occurs in the 

VD

1/17/2019

PET

1



Client: Crown Computed By: VD

Site Name: 876347 Date: 1/17/2019

Project No. Verified By: PET

Title: Antenna Mount Analysis Page: 2

I. DESIGN INPUTS

Reference Equation

Wind Load Inputs Parameters

Antenna Centerline z 145 ft

Ultimate Wind Speed Vu 125 mph

Normal Wind Speed with Ice (3 sec. Gust): Vi 50 mph Figure B9, p. 238

Maintenace Wind Speed: Vs 30 mph Section 2.8.3

Design Ice Thickness ti 2.0 in Figure B9, p. 238

Surface Roughness: C Section 2.6.5.1.1

Exposure Category: C Section 2.6.5.1.2

Risk Category: II Table 2-1

Rooftop Wind Speed‐Up Factor Ks 1.0 Section 2.6.7

Ground Elevation: 195.5 ft

Ground Elevation Factor: Ke 0.99295 Table 2-6

Gust Effect Factor: Gh 1.00 Section 2.6.9

Wind Directionality Factor: Kd 0.95 Table 2-2

Topographic Category: 1 Section 2.6.6.2

Shielding Factor Ka 0.9 Section 16.6

Wind Load Coefficients

Importance Factors:

Iced: Iice 1 Table 2-3

Exposure Category Coefficients:

3‐s Gust‐Speed Power Law Exponent:      α 9.5 Table 2-4

Nominal Height of the Atmospheric Boundary Layer: Zg 900 ft Table 2-4

Min. Value for kz:   Kzmin 1.03 Table 2-4

Terrain Constant: Ke 1.10 Table 2-4

Velocity Pressure Exposure Coefficient: Kz 1.369 Section 2.6.5.2 =2.01·(z/zg ) 2/α'

Topographic Category Coefficients:

Topographic Constant:    Kt N/A Table 2-5

Height Attenuation Factor: f N/A Table 2-5

Height Reduction Factor: Kh N/A Section 2.6.6.2.1 =e (f·z/H)

Topographic Factor: Kzt 1.00 Section 2.6.6.2 =[1+(K c ·K t /K h )]²

Ice Accumulation:

Ice Velocity Pressure Exposure Coefficient: Kiz 1.16 =(z/33) 0.10 

Factored Ice Thickness: tiz 2.32 in Section 2.6.10 =t i ·I·K iz · (K zt )
0.35

Ice Density: ρi 56.00 pcf

Design Wind Pressures:

Velocity Pressure: qz 46.48 psf Section 2.6.11.6 =0.00256·K z ·K zt·Ks·Ke ·K d· K a ·V 2

Velocity Pressure (With Ice): qzi 7.44 psf Section 2.6.11.6 =0.00256·K z ·K zt·Ks·Ke ·K d· K a ·V i
2

Velocity Pressure (Maintenance): qzm 2.68 psf Section 2.6.11.6 =0.00256·K z ·K zt·Ks·Ke ·K d· K a ·V m
2

19922054A

Calculations for gravity and lateral loading on equipment and support mounts are determined as per the ANSI/TIA-222-
H Code



Client: Crown VD

Site Name: 876347 1/17/2019

Project No. PET

Title: Antenna Mount Analysis 3

II. CALCULATIONS

▪  Wind Load on Appurtenances

Dimensions and Force Coefficients

Antenna/ 

Appurtenance

Force 

Coefficient

Force 

Coefficient

Ca Ca Front Ca Side Ca Ca Front Ca Side
OPA‐65R‐LCUU‐H6 72.0 2.375 1.200 72.30 14.40 7.30 1.31 1.50 76.6 7.0 0.887 76.94 19.04 11.94 1.27 1.38

80010965 84.0 2.375 1.200 78.70 20.00 6.90 1.26 1.55 88.6 7.0 0.925 83.34 24.64 11.54 1.24 1.41

QS66512‐2 84.0 2.375 1.200 72.00 12.00 9.60 1.36 1.42 88.6 7.0 0.925 76.64 16.64 14.24 1.29 1.33

TPX‐070821 0.0 0.000 0.000 5.83 9.65 2.05 1.20 1.22 0.0 0.0 0.000 10.47 14.29 6.69 1.20 1.20

RRUS 32 0.0 0.000 0.000 27.20 12.00 7.00 1.20 1.26 0.0 0.0 0.000 31.84 16.64 11.64 1.20 1.21

RRUS B5/B12 0.0 0.000 0.000 14.96 13.19 10.43 1.20 1.20 0.0 0.0 0.000 19.60 17.83 15.07 1.20 1.20

RRUS 8843 B2/B66A 0.0 0.000 0.000 14.90 13.20 10.90 1.20 1.20 0.0 0.0 0.000 19.54 17.84 15.54 1.20 1.20

RRUS E2 B29 0.0 0.000 0.000 20.40 18.50 7.50 1.20 1.21 0.0 0.0 0.000 25.04 23.14 12.14 1.20 1.20

782 10253 0.0 0.000 0.000 4.30 3.00 1.70 1.20 1.20 0.0 0.0 0.000 8.94 7.64 6.34 1.20 1.20

DC6‐48‐60‐18‐8F 0.0 0.000 0.000 31.40 10.20 10.20 0.71 0.71 0.0 0.0 0.000 36.04 14.84 14.84 0.70 0.70

Antenna/ 

Appurtenance

FN FT FN FT FN FT
OPA‐65R‐LCUU‐H6 2 220.4 160.6 34.8 48.0 44.9 167.7 12.7 9.3

80010965 2 323.4 174.2 54.3 66.8 49.8 231.0 18.6 10.0

QS66512‐2 2 194.5 196.6 63.3 45.2 52.3 160.0 11.2 11.3

TPX‐070821 1 21.8 0.0 7.5 9.3 0.0 30.1 1.3 0.0 (Shielded by OPA‐65R‐LCUU‐H6 Antenna)

RRUS 32 1 0.0 77.5 52.9 0.0 23.2 121.9 0.0 4.5 (Shielded by QS66512‐2 Antenna)

RRUS B5/B12 1 0.0 60.4 73.0 0.0 18.3 88.5 0.0 3.5 (Shielded by 80010965 Antenna)

RRUS 8843 B2/B66A 1 0.0 62.9 72.0 0.0 18.8 89.7 0.0 3.6 (Shielded by 80010965 Antenna)

RRUS E2 B29 1 146.2 59.7 60.0 35.9 18.8 131.7 8.4 3.4

782 10253 1 5.0 0.0 2.9 4.2 0.0 12.2 0.3 0.0 (Shielded by OPA‐65R‐LCUU‐H6 Antenna)

DC6‐48‐60‐18‐8F 1 0.0 73.7 26.2 0.0 19.3 106.5 0.0 4.2 (Shielded by QS66512‐2 Antenna)

* ALL CALCULATED LOADS ARE PER MOUNTING BRACKET.  TO GET THE TOTAL EQUIPMENT LOAD, MULTIPLY THE INDIVIDUAL LOADS BY THE NUMBER OF BRACKETS

▪  Wind Load on Framing Members

Ca Ca

Pipe Pipe 2.0 84 Round 2.38 1.20 11.04 7.01 7.01 88.64 1.20 5.22 13.30

Pipe Pipe 3.0 72 Round 3.50 1.10 14.93 8.14 8.14 76.64 1.10 5.55 16.49

Pipe Pipe 4.0 18 Round 4.50 0.73 12.78 9.14 9.14 22.64 0.73 4.15 19.32

Square HSS HSS 4x4x1/2 36 HSS 4.00 0.94 14.55 8.64 8.64 40.64 0.94 5.03 22.60

Force 

Coefficient

Equipment

Force Coefficient

Iced Condition

Length

 (in)

Exposed 

Wind 

Height (in)

Depth

 (in)

Force 

Coefficient Ice Weight

(plf)

Depth

(in)

Wind Load 

(plf)

Gravity (lbs.)

Verified By:

Date:

Computed By:

Iced Condition

Wind Load 

(plf)

Height

(in)

Page:

EquipmentMounting Pipe

Length

(in)

Diameter

(in)

Maintenance Condition

Force Coefficient

Non‐Iced Condition

Member 

Surface

Non‐Iced Condition

Member 

Category

Gravity (lbs.)

19922054A

Length

(in)

Diameter

(in)

Height

(in)

Width

(in)

Member 

Shape
Length (in) Exposed Wind 

Height (in)

Wind Force (lbs.)# of Brackets

Iced ConditionNon‐Iced Condition

Wind Force (lbs.)

Mounting Pipe

Width

(in)

Maintenance Condition

Wind Load (plf)

Wind Force (lbs.)

Depth

(in)

0.64

0.86

0.74

0.84
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Site Name: 876347 Date: 1/17/2019

Project No. Verified By: PET

Title: Antenna Mount Analysis Page: 4

BASIC EQUATIONS

ANSI/TIA‐222‐H Reference

Force Coefficient: Table 2-9

(Square)

Force Coefficient: Table 2-9

(Round)

Terrain Exposure Constants: Table 2-5

19922054A
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BASIC EQUATIONS
ANSI/TIA‐222‐H Reference

Velocity Pressure Coefficient:

Section 2.6.5.6

Table 2-4

Velocity Pressure: Section 2.6.9.6

19922054A
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LOAD EQUATIONS

WIND LOAD

Area (Normal):     

Area (Side):  

Force Coefficient (Normal):     

Force Coefficient (Side):

Pipe Area (Normal):   

Pipe Area (Side):

Force Coefficient (Normal): 

Normal Effective Projected Area:

Side Effective Projected Area:

Effective Projected Area:

Wind Force:

19922054A
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APPENDIX C 
 

SOFTWARE ANALYSIS OUTPUT 
  



Company : Maser C onsulting P.A. Jan 17, 2019
4:42 PMDes igner : VRD

Job Number : 19922054A Checked By: PET
Model Name : Mount Analysis

J oint Coordinates  and Temperatures
Label X  [in] Y  [in] Z [in] Temp [F] Detach From Diap...

1 N1 15. 0 0. 0
2 N2 40.455844 0 25.455844 0
3 N22 26.572527 -6 16.143338 0
4 N23 26.572527 18 16.143338 0
5 N27A 30.815168 -12 20.385979 0
6 N28 30.815168 24 20.385979 0
7 N29 26.572527 0 16.143338 0
8 N30 30.815168 0 20.385979 0
9 N37 44.455844 0 61.455844 0
10 N38 44.455844 0 -10.544156 0
11 N39 40.455844 9 25.455844 0
12 N40 40.455844 -9 25.455844 0
13 N42 44.455844 0 55.455844 0
14 N43 44.455844 0 -6.544156 0
15 N44 45.955844 0 55.455844 0
16 N45 45.955844 0 -6.544156 0
17 N46 45.955844 36 55.455844 0
18 N47 45.955844 30 -6.544156 0
19 N48 45.955844 -48 55.455844 0
20 N49 45.955844 -30 -6.544156 0
21 N50 44.455844 0 25.455844 0
22 N52 45.955844 27 -6.544156 0
23 N54 45.955844 -27 -6.544156 0
24 N56 48.955844 27 -6.544156 0
25 N57 48.955844 -27 -6.544156 0
26 N58 48.955844 36 -6.544156 0
27 N59 48.955844 -36 -6.544156 0
28 N28A 27.727922 0 12.727922 0
29 N29A 31.970563 0 16.970563 0
30 N30A 44.455844 0 19.455844 0
31 N31 45.955844 0 19.455844 0
32 N32 45.955844 36 19.455844 0
33 N33 45.955844 -48 19.455844 0
34 N34 45.955844 30 55.455844 0
35 N35 45.955844 30 19.455844 0
36 N36 45.955844 -42 55.455844 0
37 N37A 45.955844 -42 19.455844 0
38 N38A 48.955844 30 -6.544156 0
39 N39A 48.955844 -30 -6.544156 0
40 N40A 45.955844 18 55.455844 0
41 N41 45.955844 18 -6.544156 0

RISA-3D Version 17.0.1      Page 11 [\...\...\...\...\...\...\...\...\Mount Analysis\Rev 0\R isa 3D\Antenna Mount.r3d] 



Company : Maser C onsulting P.A. Jan 17, 2019
4:42 PMDes igner : VRD

Job Number : 19922054A Checked By: PET
Model Name : Mount Analysis

J oint Coordinates  and Temperatures  (Continued)
Label X  [in] Y  [in] Z [in] Temp [F] Detach From Diap...

42 N42A 45.955844 18 19.455844 0
43 N43A 45.955844 -18 55.455844 0
44 N44A 45.955844 -18 -6.544156 0
45 N45A 45.955844 -18 19.455844 0
46 N46A 30.815168 12 20.385979 0
47 N49A 44.455844 0 6.455844 0
48 N50A 44.455844 0 40.455844 0
49 N51 -7.5 0 -12.990381 0
50 N52A 1.817486 0 -47.763711 0
51 N53 0.694277 -6 -31.084153 0
52 N54A 0.694277 18 -31.084153 0
53 N55 2.247191 -12 -36.879708 0
54 N56A 2.247191 24 -36.879708 0
55 N57A 0.694277 0 -31.084153 0
56 N58A 2.247191 0 -36.879708 0
57 N59A 30.994401 0 -69.227812 0
58 N60 -31.359429 0 -33.227812 0
59 N61 1.817486 9 -47.763711 0
60 N62 1.817486 -9 -47.763711 0
61 N63 25.798248 0 -66.227812 0
62 N64 -27.895327 0 -35.227812 0
63 N65 25.048248 0 -67.526851 0
64 N66 -28.645327 0 -36.526851 0
65 N67 25.048248 36 -67.526851 0
66 N68 -28.645327 30 -36.526851 0
67 N69 25.048248 -48 -67.526851 0
68 N70 -28.645327 -30 -36.526851 0
69 N71 -0.182514 0 -51.227812 0
70 N72 -28.645327 27 -36.526851 0
71 N73 -28.645327 -27 -36.526851 0
72 N74 -30.145327 27 -39.124927 0
73 N75 -30.145327 -27 -39.124927 0
74 N76 -30.145327 36 -39.124927 0
75 N77 -30.145327 -36 -39.124927 0
76 N78 -2.841257 0 -30.377046 0
77 N79 -1.288343 0 -36.172601 0
78 N80 -5.378666 0 -48.227812 0
79 N81 -6.128666 0 -49.526851 0
80 N82 -6.128666 36 -49.526851 0
81 N83 -6.128666 -48 -49.526851 0
82 N84 25.048248 30 -67.526851 0
83 N85 -6.128666 30 -49.526851 0
84 N86 25.048248 -42 -67.526851 0
85 N87 -6.128666 -42 -49.526851 0
86 N88 -30.145327 30 -39.124927 0
87 N89 -30.145327 -30 -39.124927 0
88 N90 25.048248 18 -67.526851 0
89 N91 -28.645327 18 -36.526851 0
90 N92 -6.128666 18 -49.526851 0
91 N93 25.048248 -18 -67.526851 0
92 N94 -28.645327 -18 -36.526851 0
93 N95 -6.128666 -18 -49.526851 0

RISA-3D Version 17.0.1      Page 12 [\...\...\...\...\...\...\...\...\Mount Analysis\Rev 0\R isa 3D\Antenna Mount.r3d] 



Company : Maser C onsulting P.A. Jan 17, 2019
4:42 PMDes igner : VRD

Job Number : 19922054A Checked By: PET
Model Name : Mount Analysis

J oint Coordinates  and Temperatures  (Continued)
Label X  [in] Y  [in] Z [in] Temp [F] Detach From Diap...

94 N96 2.247191 12 -36.879708 0
95 N99 -16.636997 0 -41.727812 0
96 N100 12.807867 0 -58.727812 0
97 N101 -7.5 0 12.990381 0
98 N102 -42.27333 0 22.307866 0
99 N103 -27.266805 -6 14.940815 0
100 N104 -27.266805 18 14.940815 0
101 N105 -33.062359 -12 16.493729 0
102 N106 -33.062359 24 16.493729 0
103 N107 -27.266805 0 14.940815 0
104 N108 -33.062359 0 16.493729 0
105 N109 -75.450245 0 7.771968 0
106 N110 -13.096415 0 43.771968 0
107 N111 -42.27333 9 22.307866 0
108 N112 -42.27333 -9 22.307866 0
109 N113 -70.254092 0 10.771968 0
110 N114 -16.560517 0 41.771968 0
111 N115 -71.004092 0 12.071006 0
112 N116 -17.310517 0 43.071006 0
113 N117 -71.004092 36 12.071006 0
114 N118 -17.310517 30 43.071006 0
115 N119 -71.004092 -48 12.071006 0
116 N120 -17.310517 -30 43.071006 0
117 N121 -44.27333 0 25.771968 0
118 N122 -17.310517 27 43.071006 0
119 N123 -17.310517 -27 43.071006 0
120 N124 -18.810517 27 45.669082 0
121 N125 -18.810517 -27 45.669082 0
122 N126 -18.810517 36 45.669082 0
123 N127 -18.810517 -36 45.669082 0
124 N128 -24.886665 0 17.649124 0
125 N129 -30.68222 0 19.202038 0
126 N130 -39.077178 0 28.771968 0
127 N131 -39.827178 0 30.071006 0
128 N132 -39.827178 36 30.071006 0
129 N133 -39.827178 -48 30.071006 0
130 N134 -71.004092 30 12.071006 0
131 N135 -39.827178 30 30.071006 0
132 N136 -71.004092 -42 12.071006 0
133 N137 -39.827178 -42 30.071006 0
134 N138 -18.810517 30 45.669082 0
135 N139 -18.810517 -30 45.669082 0
136 N140 -71.004092 18 12.071006 0
137 N141 -17.310517 18 43.071006 0
138 N142 -39.827178 18 30.071006 0
139 N143 -71.004092 -18 12.071006 0
140 N144 -17.310517 -18 43.071006 0
141 N145 -39.827178 -18 30.071006 0
142 N146 -33.062359 12 16.493729 0
143 N149 -27.818847 0 35.271968 0
144 N150 -57.263711 0 18.271968 0
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Model Name : Mount Analysis

J oint 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 N1 Reaction Reaction Reaction Reaction Reaction Reaction
2 N51 Reaction Reaction Reaction Reaction Reaction Reaction
3 N101 Reaction Reaction Reaction Reaction Reaction Reaction

Member Primary Data
Label I J oint J Joint K Joint Rotate(deg) Section/Shape Type Des ign List Material Des ign Rules

1 M1 N1 N2 S tandoff Horiz... Beam Pipe A500 Gr.42 Typical
2 M10 N23 N22 Mount P ipe Column Pipe A53 Gr B Typical
3 M11 N28 N27A Mount P ipe Column Pipe A53 Gr B Typical
4 M14A N39 N40 Mast P ipe Column Pipe A53 Gr B Typical
5 M15 N37 N38 Face Horizontal Beam RECT A53 Gr B Typical
6 M16 N46 N48 Mount P ipe Column Pipe A53 Gr B Typical
7 M17 N47 N49 Mount P ipe Column Pipe A53 Gr B Typical
8 M18 N44 N42 RIG ID None None RIG ID Typical
9 M19 N45 N43 RIG ID None None RIG ID Typical
10 M20 N50 N2 RIG ID None None RIG ID Typical
11 M21 N54 N57 RIG ID None None RIG ID Typical
12 M22 N52 N56 RIG ID None None RIG ID Typical
13 M23 N59 N58 Mount P ipe Column Pipe A53 Gr B Typical
14 M14 N29A N30 Mount P ipe Column Pipe A53 Gr B Typical
15 M15A N28A N29 Mount P ipe Column Pipe A53 Gr B Typical
16 M16A N32 N33 Mount P ipe Column Pipe A53 Gr B Typical
17 M17A N31 N30A RIG ID None None RIG ID Typical
18 M20A N51 N52A S tandoff Horiz... Beam Pipe A500 Gr.42 Typical
19 M21A N54A N53 Mount P ipe Column Pipe A53 Gr B Typical
20 M22A N56A N55 Mount P ipe Column Pipe A53 Gr B Typical
21 M23A N61 N62 Mast P ipe Column Pipe A53 Gr B Typical
22 M24 N59A N60 Face Horizontal Beam RECT A53 Gr B Typical
23 M25 N67 N69 Mount P ipe Column Pipe A53 Gr B Typical
24 M26 N68 N70 Mount P ipe Column Pipe A53 Gr B Typical
25 M27 N65 N63 RIG ID None None RIG ID Typical
26 M28 N66 N64 RIG ID None None RIG ID Typical
27 M29 N71 N52A RIG ID None None RIG ID Typical
28 M30 N73 N75 RIG ID None None RIG ID Typical
29 M31 N72 N74 RIG ID None None RIG ID Typical
30 M32 N77 N76 Mount P ipe Column Pipe A53 Gr B Typical
31 M33 N79 N58A Mount P ipe Column Pipe A53 Gr B Typical
32 M34 N78 N57A Mount P ipe Column Pipe A53 Gr B Typical
33 M35 N82 N83 Mount P ipe Column Pipe A53 Gr B Typical
34 M36 N81 N80 RIG ID None None RIG ID Typical
35 M39 N101 N102 S tandoff Horiz... Beam Pipe A500 Gr.42 Typical
36 M40 N104 N103 Mount P ipe Column Pipe A53 Gr B Typical
37 M41 N106 N105 Mount P ipe Column Pipe A53 Gr B Typical
38 M42 N111 N112 Mast P ipe Column Pipe A53 Gr B Typical
39 M43 N109 N110 Face Horizontal Beam RECT A53 Gr B Typical
40 M44 N117 N119 Mount P ipe Column Pipe A53 Gr B Typical
41 M45 N118 N120 Mount P ipe Column Pipe A53 Gr B Typical
42 M46 N115 N113 RIG ID None None RIG ID Typical
43 M47 N116 N114 RIG ID None None RIG ID Typical
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Model Name : Mount Analysis

Member Primary Data (Continued)
Label I J oint J Joint K Joint Rotate(deg) Section/Shape Type Des ign List Material Des ign Rules

44 M48 N121 N102 RIG ID None None RIG ID Typical
45 M49 N123 N125 RIG ID None None RIG ID Typical
46 M50 N122 N124 RIG ID None None RIG ID Typical
47 M51 N127 N126 Mount P ipe Column Pipe A53 Gr B Typical
48 M52 N129 N108 Mount P ipe Column Pipe A53 Gr B Typical
49 M53 N128 N107 Mount P ipe Column Pipe A53 Gr B Typical
50 M54 N132 N133 Mount P ipe Column Pipe A53 Gr B Typical
51 M55 N131 N130 RIG ID None None RIG ID Typical
52 M58 N50A N149 Tie Back Column Pipe A53 Gr B Typical
53 M59 N150 N99 Tie Back Column Pipe A53 Gr B Typical
54 M60 N100 N49A Tie Back Column Pipe A53 Gr B Typical

J oint Loads and Enforced Displacements  (BLC  1 : Dead)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

1 N34 L Y 0
2 N36 L Y 0
3 N34 L Y -63.3
4 N36 L Y -63.3
5 N35 L Y -54.3
6 N37A L Y -54.3
7 N38A L Y -34.8
8 N39A L Y -34.8
9 N40A L Y -26.2
10 N43A L Y -52.9
11 N42A L Y -73
12 N45A L Y -72
13 N41 L Y -15
14 N44A L Y -2.9
15 N46A L Y -60
16 N84 L Y -63.3
17 N86 L Y -63.3
18 N134 L Y -63.3
19 N136 L Y -63.3
20 N90 L Y -26.2
21 N140 L Y -26.2
22 N93 L Y -52.9
23 N143 L Y -52.9
24 N96 L Y -60
25 N146 L Y -60
26 N85 L Y -54.3
27 N87 L Y -54.3
28 N135 L Y -54.3
29 N137 L Y -54.3
30 N92 L Y -73
31 N142 L Y -73
32 N95 L Y -72
33 N145 L Y -72
34 N88 L Y -34.8
35 N89 L Y -34.8
36 N138 L Y -34.8

RISA-3D Version 17.0.1      Page 15 [\...\...\...\...\...\...\...\...\Mount Analysis\Rev 0\R isa 3D\Antenna Mount.r3d] 



Company : Maser C onsulting P.A. Jan 17, 2019
4:42 PMDes igner : VRD

Job Number : 19922054A Checked By: PET
Model Name : Mount Analysis

J oint Loads and Enforced Displacements  (BLC  1 : Dead) (Continued)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

37 N139 L Y -34.8
38 N94 L Y -2.9
39 N144 L Y -2.9
40 N91 L Y -7.5
41 N141 L Y -7.5

J oint Loads and Enforced Displacements  (BLC  2 : Wx)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

1 N34 L X 194.5
2 N36 L X 194.5
3 N35 L X 323.4
4 N37A L X 323.4
5 N38A L X 220.4
6 N39A L X 220.4
7 N46A L X 146.2
8 N84 L X 196.6
9 N86 L X 196.6
10 N134 L X 196.6
11 N136 L X 196.6
12 N90 L X 73.7
13 N140 L X 73.7
14 N93 L X 77.5
15 N143 L X 77.5
16 N96 L X 59.7
17 N146 L X 59.7
18 N85 L X 174.2
19 N87 L X 174.2
20 N135 L X 174.2
21 N137 L X 174.2
22 N92 L X 60.4
23 N142 L X 60.4
24 N95 L X 62.9
25 N145 L X 62.9
26 N88 L X 160.6
27 N89 L X 160.6
28 N138 L X 160.6
29 N139 L X 160.6
30 N94 L X 5
31 N144 L X 5
32 N91 L X 21.8
33 N141 L X 21.8

J oint Loads and Enforced Displacements  (BLC  3 : Wz)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

1 N34 L Z 196.6
2 N36 L Z 196.6
3 N35 L Z 174.2
4 N37A L Z 174.2
5 N38A L Z 160.6
6 N39A L Z 160.6
7 N40A L Z 73.7
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Model Name : Mount Analysis

J oint Loads and Enforced Displacements  (BLC  3 : Wz) (C ontinued)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

8 N43A L Z 77.5
9 N42A L Z 60.4
10 N45A L Z 62.9
11 N41 L Z 21.8
12 N44A L Z 5
13 N46A L Z 59.7
14 N84 L Z 194.5
15 N86 L Z 194.5
16 N134 L Z 194.5
17 N136 L Z 194.5
18 N96 L Z 146.2
19 N146 L Z 146.2
20 N85 L Z 323.4
21 N87 L Z 323.4
22 N135 L Z 323.4
23 N137 L Z 323.4
24 N88 L Z 220.4
25 N89 L Z 220.4
26 N138 L Z 220.4
27 N139 L Z 220.4

J oint Loads and Enforced Displacements  (BLC  4 : Ice Wx)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

1 N34 L X 45.2
2 N36 L X 45.2
3 N35 L X 66.8
4 N37A L X 66.8
5 N38A L X 48
6 N39A L X 48
7 N46A L X 35.9
8 N84 L X 52.3
9 N86 L X 52.3
10 N134 L X 52.3
11 N136 L X 52.3
12 N90 L X 19.3
13 N140 L X 19.3
14 N93 L X 23.2
15 N143 L X 23.2
16 N96 L X 18.8
17 N146 L X 18.8
18 N85 L X 49.8
19 N87 L X 49.8
20 N135 L X 49.8
21 N137 L X 49.8
22 N92 L X 18.3
23 N142 L X 18.3
24 N95 L X 18.8
25 N145 L X 18.8
26 N88 L X 44.9
27 N89 L X 44.9
28 N138 L X 44.9
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Model Name : Mount Analysis

J oint Loads and Enforced Displacements  (BLC  4 : Ice Wx) (Continued)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

29 N139 L X 44.9
30 N94 L X 4.2
31 N144 L X 4.2
32 N91 L X 9.3
33 N141 L X 9.3

J oint Loads and Enforced Displacements  (BLC  5 : Ice Wz)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

1 N34 L Z 52.3
2 N36 L Z 52.3
3 N35 L Z 49.8
4 N37A L Z 49.8
5 N38A L Z 44.9
6 N39A L Z 44.9
7 N40A L Z 19.3
8 N43A L Z 23.2
9 N42A L Z 18.3
10 N45A L Z 18.8
11 N41 L Z 9.3
12 N44A L Z 4.2
13 N46A L Z 18.8
14 N84 L Z 45.2
15 N86 L Z 45.2
16 N134 L Z 45.2
17 N136 L Z 45.2
18 N96 L Z 35.9
19 N146 L Z 35.9
20 N85 L Z 66.8
21 N87 L Z 66.8
22 N135 L Z 66.8
23 N137 L Z 66.8
24 N88 L Z 48
25 N89 L Z 48
26 N138 L Z 48
27 N139 L Z 48

J oint Loads and Enforced Displacements  (BLC  6 : Ice weight)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

1 N34 L Y -160
2 N36 L Y -160
3 N35 L Y -231
4 N37A L Y -231
5 N38A L Y -167.7
6 N39A L Y -167.7
7 N40A L Y -106.5
8 N43A L Y -121.9
9 N42A L Y -88.5
10 N45A L Y -89.7
11 N41 L Y -60.2
12 N44A L Y -12.2
13 N46A L Y -131.7
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Model Name : Mount Analysis

J oint Loads and Enforced Displacements  (BLC  6 : Ice weight) (Continued)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

14 N84 L Y -160
15 N86 L Y -160
16 N134 L Y -160
17 N136 L Y -160
18 N90 L Y -106.5
19 N140 L Y -106.5
20 N93 L Y -121.9
21 N143 L Y -121.9
22 N96 L Y -131.7
23 N146 L Y -131.7
24 N85 L Y -231
25 N87 L Y -231
26 N135 L Y -231
27 N137 L Y -231
28 N92 L Y -88.5
29 N142 L Y -88.5
30 N95 L Y -89.7
31 N145 L Y -89.7
32 N88 L Y -167.7
33 N89 L Y -167.7
34 N138 L Y -167.7
35 N139 L Y -167.7
36 N94 L Y -12.2
37 N144 L Y -12.2
38 N91 L Y -30.1
39 N141 L Y -30.1

J oint Loads and Enforced Displacements  (BLC  7 : Service X)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

1 N34 L X 11.2
2 N36 L X 11.2
3 N35 L X 18.6
4 N37A L X 18.6
5 N38A L X 12.7
6 N39A L X 12.7
7 N46A L X 8.4
8 N84 L X 11.3
9 N86 L X 11.3
10 N134 L X 11.3
11 N136 L X 11.3
12 N90 L X 4.2
13 N140 L X 4.2
14 N93 L X 4.5
15 N143 L X 4.5
16 N96 L X 3.4
17 N146 L X 3.4
18 N85 L X 10
19 N87 L X 10
20 N135 L X 10
21 N137 L X 10
22 N92 L X 3.5
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Model Name : Mount Analysis

J oint Loads and Enforced Displacements  (BLC  7 : Service X) (Continued)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

23 N142 L X 3.5
24 N95 L X 3.6
25 N145 L X 3.6
26 N88 L X 9.3
27 N89 L X 9.3
28 N138 L X 9.3
29 N139 L X 9.3
30 N94 L X .3
31 N144 L X .3
32 N91 L X 1.3
33 N141 L X 1.3

J oint Loads and Enforced Displacements  (BLC  8 : Service Z)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

1 N34 L Z 11.3
2 N36 L Z 11.3
3 N35 L Z 10
4 N37A L Z 10
5 N38A L Z 9.3
6 N39A L Z 9.3
7 N40A L Z 4.2
8 N43A L Z 4.5
9 N42A L Z 3.5
10 N45A L Z 3.6
11 N41 L Z 1.3
12 N44A L Z .3
13 N46A L Z 3.4
14 N84 L Z 11.2
15 N86 L Z 11.2
16 N134 L Z 11.2
17 N136 L Z 11.2
18 N96 L Z 8.4
19 N146 L Z 8.4
20 N85 L Z 18.6
21 N87 L Z 18.6
22 N135 L Z 18.6
23 N137 L Z 18.6
24 N88 L Z 12.7
25 N89 L Z 12.7
26 N138 L Z 12.7
27 N139 L Z 12.7

J oint Loads and Enforced Displacements  (BLC  9 : Service 1 Pipe)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

1 N45 L Y -500

J oint Loads and Enforced Displacements  (BLC  10 : Service 2 Pipe)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

1 N31 L Y -500
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Model Name : Mount Analysis

J oint Loads and Enforced Displacements  (BLC  11 : Service 3 Pipe)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

1 N44 L Y -500

J oint Loads and Enforced Displacements  (BLC  13 : Service 5 Middle)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

1 N50 L Y -250

J oint Loads and Enforced Displacements  (BLC  14 : Service 6 End)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s 2̂/in, lb*s 2̂*in)]

1 N38 L Y -250

Member Dis tributed Loads  (BLC 2 : Wx)
Member Label Direction S tart Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] S tart Location[in,... End Location[in,%]

1 M15 PX 14.93 14.93 0 0
2 M1 PX 14.55 14.55 0 0
3 M14A PX 12.78 12.78 0 0
4 M10 PX 11.04 11.04 0 0
5 M11 PX 11.04 11.04 0 0
6 M20A PX 14.55 14.55 0 0
7 M21A PX 11.04 11.04 0 0
8 M22A PX 11.04 11.04 0 0
9 M23A PX 12.78 12.78 0 0
10 M24 PX 14.93 14.93 0 0
11 M39 PX 14.55 14.55 0 0
12 M40 PX 11.04 11.04 0 0
13 M41 PX 11.04 11.04 0 0
14 M42 PX 12.78 12.78 0 0
15 M43 PX 14.93 14.93 0 0
16 M58 PX 11.04 11.04 0 0
17 M59 PX 11.04 11.04 0 0
18 M60 PX 11.04 11.04 0 0

Member Dis tributed Loads  (BLC 3 : Wz)
Member Label Direction S tart Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] S tart Location[in,... End Location[in,%]

1 M15 PZ 14.93 14.93 0 0
2 M1 PZ 14.55 14.55 0 0
3 M14A PZ 12.78 12.78 0 0
4 M10 PZ 11.04 11.04 0 0
5 M11 PZ 11.04 11.04 0 0
6 M17 PZ 11.04 11.04 0 0
7 M20A PZ 14.55 14.55 0 0
8 M21A PZ 11.04 11.04 0 0
9 M22A PZ 11.04 11.04 0 0
10 M23A PZ 12.78 12.78 0 0
11 M24 PZ 14.93 14.93 0 0
12 M26 PZ 11.04 11.04 0 0
13 M39 PZ 14.55 14.55 0 0
14 M40 PZ 11.04 11.04 0 0
15 M41 PZ 11.04 11.04 0 0
16 M42 PZ 12.78 12.78 0 0
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Member Dis tributed Loads  (BLC 3 : Wz) (Continued)
Member Label Direction S tart Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] S tart Location[in,... End Location[in,%]

17 M43 PZ 14.93 14.93 0 0
18 M45 PZ 11.04 11.04 0 0
19 M58 PZ 11.04 11.04 0 0
20 M59 PZ 11.04 11.04 0 0
21 M60 PZ 11.04 11.04 0 0

Member Dis tributed Loads  (BLC 4 : Ice Wx)
Member Label Direction S tart Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] S tart Location[in,... End Location[in,%]

1 M15 PX 5.55 5.55 0 0
2 M1 PX 5.03 5.03 0 0
3 M14A PX 4.15 4.15 0 0
4 M10 PX 5.22 5.22 0 0
5 M11 PX 5.22 5.22 0 0
6 M20A PX 5.03 5.03 0 0
7 M21A PX 5.22 5.22 0 0
8 M22A PX 5.22 5.22 0 0
9 M23A PX 4.15 4.15 0 0
10 M24 PX 5.55 5.55 0 0
11 M39 PX 5.03 5.03 0 0
12 M40 PX 5.22 5.22 0 0
13 M41 PX 5.22 5.22 0 0
14 M42 PX 4.15 4.15 0 0
15 M43 PX 5.55 5.55 0 0
16 M58 PX 5.22 5.22 0 0
17 M59 PX 5.22 5.22 0 0
18 M60 PX 5.22 5.22 0 0

Member Dis tributed Loads  (BLC 5 : Ice Wz)
Member Label Direction S tart Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] S tart Location[in,... End Location[in,%]

1 M15 PZ 5.55 5.55 0 0
2 M1 PZ 5.03 5.03 0 0
3 M14A PZ 4.15 4.15 0 0
4 M10 PZ 5.22 5.22 0 0
5 M11 PZ 5.22 5.22 0 0
6 M17 PZ 5.22 5.22 0 0
7 M20A PZ 5.03 5.03 0 0
8 M21A PZ 5.22 5.22 0 0
9 M22A PZ 5.22 5.22 0 0
10 M23A PZ 4.15 4.15 0 0
11 M24 PZ 5.55 5.55 0 0
12 M26 PZ 5.22 5.22 0 0
13 M39 PZ 5.03 5.03 0 0
14 M40 PZ 5.22 5.22 0 0
15 M41 PZ 5.22 5.22 0 0
16 M42 PZ 4.15 4.15 0 0
17 M43 PZ 5.55 5.55 0 0
18 M45 PZ 5.22 5.22 0 0
19 M58 PZ 5.22 5.22 0 0
20 M59 PZ 5.22 5.22 0 0
21 M60 PZ 5.22 5.22 0 0
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Member Dis tributed Loads  (BLC 6 : Ice weight)
Member Label Direction S tart Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] S tart Location[in,... End Location[in,%]

1 M15 Y -16.49 -16.49 0 0
2 M1 Y -22.6 -22.6 0 0
3 M14A Y -19.32 -19.32 0 0
4 M10 Y -13.3 -13.3 0 0
5 M11 Y -13.3 -13.3 0 0
6 M16 Y -13.3 -13.3 0 0
7 M17 Y -13.3 -13.3 0 0
8 M23 Y -13.3 -13.3 0 0
9 M16A Y -13.3 -13.3 0 0
10 M20A Y -22.6 -22.6 0 0
11 M21A Y -13.3 -13.3 0 0
12 M22A Y -13.3 -13.3 0 0
13 M23A Y -19.32 -19.32 0 0
14 M24 Y -16.49 -16.49 0 0
15 M25 Y -13.3 -13.3 0 0
16 M26 Y -13.3 -13.3 0 0
17 M32 Y -13.3 -13.3 0 0
18 M35 Y -13.3 -13.3 0 0
19 M39 Y -22.6 -22.6 0 0
20 M40 Y -13.3 -13.3 0 0
21 M41 Y -13.3 -13.3 0 0
22 M42 Y -19.32 -19.32 0 0
23 M43 Y -16.49 -16.49 0 0
24 M44 Y -13.3 -13.3 0 0
25 M45 Y -13.3 -13.3 0 0
26 M51 Y -13.3 -13.3 0 0
27 M54 Y -13.3 -13.3 0 0
28 M58 Y -13.3 -13.3 0 0
29 M59 Y -13.3 -13.3 0 0
30 M60 Y -13.3 -13.3 0 0

Member Dis tributed Loads  (BLC 7 : S ervice X)
Member Label Direction S tart Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] S tart Location[in,... End Location[in,%]

1 M15 PX .86 .86 0 0
2 M1 PX .84 .84 0 0
3 M14A PX .74 .74 0 0
4 M10 PX .64 .64 0 0
5 M11 PX .64 .64 0 0
6 M20A PX .84 .84 0 0
7 M21A PX .64 .64 0 0
8 M22A PX .64 .64 0 0
9 M23A PX .74 .74 0 0
10 M24 PX .86 .86 0 0
11 M39 PX .84 .84 0 0
12 M40 PX .64 .64 0 0
13 M41 PX .64 .64 0 0
14 M42 PX .74 .74 0 0
15 M43 PX .86 .86 0 0
16 M58 X .64 .64 0 0
17 M59 X .64 .64 0 0
18 M60 X .64 .64 0 0
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Member Dis tributed Loads  (BLC 8 : S ervice Z)
Member Label Direction S tart Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] S tart Location[in,... End Location[in,%]

1 M15 PZ .86 .86 0 0
2 M1 PZ .84 .84 0 0
3 M14A PZ .74 .74 0 0
4 M10 PZ .64 .64 0 0
5 M11 PZ .64 .64 0 0
6 M17 PZ .64 .64 0 0
7 M20A PZ .84 .84 0 0
8 M21A PZ .64 .64 0 0
9 M22A PZ .64 .64 0 0
10 M23A PZ .74 .74 0 0
11 M24 PZ .86 .86 0 0
12 M26 PZ .64 .64 0 0
13 M39 PZ .84 .84 0 0
14 M40 PZ .64 .64 0 0
15 M41 PZ .64 .64 0 0
16 M42 PZ .74 .74 0 0
17 M43 PZ .86 .86 0 0
18 M45 PZ .64 .64 0 0
19 M58 Z .64 .64 0 0
20 M59 Z .64 .64 0 0
21 M60 Z .64 .64 0 0

Bas ic  Load Cases
BLC Description Category X Gravity Y  Gravity Z Gravity Joint Point Distributed Area(Me... Surface(P...

1 Dead DL -1.05 41
2 Wx WL 33 18
3 Wz WL 27 21
4 Ice Wx WL 33 18
5 Ice Wz WL 27 21
6 Ice weight DL 39 30
7 Service X WL 33 18
8 Service Z WL 27 21
9 Service 1 P ipe OL1 1
10 Service 2 P ipe OL1 1
11 Service 3 P ipe OL1 1
12 Service 4 P ipe OL1
13 Service 5 Middle OL1 1
14 Service 6 End OL1 1

Load Combinations
Des cription Sol...PD...SR...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...

1 1.4D Yes Y 1 1.4
2 1.2D+1.0W1 Yes Y 1 1.2 2 1 3
3 1.2D+1.0W2 Yes Y 1 1.2 2 .866 3 .5
4 1.2D+1.0W3 Yes Y 1 1.2 2 .5 3 .866
5 1.2D+1.0W4 Yes Y 1 1.2 2 3 1
6 1.2D+1.0W5 Yes Y 1 1.2 2 -.5 3 .866
7 1.2D+1.0W6 Yes Y 1 1.2 2 -.866 3 .5
8 1.2D+1.0W7 Yes Y 1 1.2 2 -1 3
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Load Combinations  (Continued)
Des cription Sol...PD...SR...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...

9 1.2D+1.0W8 Yes Y 1 1.2 2 -.866 3 -.5
10 1.2D+1.0W9 Yes Y 1 1.2 2 -.5 3 -.866
11 1.2D+1.0W10 Yes Y 1 1.2 2 3 -1
12 1.2D+1.0W11 Yes Y 1 1.2 2 .5 3 -.866
13 1.2D+1.0W12 Yes Y 1 1.2 2 .866 3 -.5
14 1.2D+1.0 Ice Yes Y 1 1.2 6 1
15 1.2D+1.0IC E... Yes Y 1 1.2 6 1 4 1 5
16 1.2D+1.0IC E... Yes Y 1 1.2 6 1 4 .866 5 .5
17 1.2D+1.0IC E... Yes Y 1 1.2 6 1 4 .5 5 .866
18 1.2D+1.0IC E... Yes Y 1 1.2 6 1 4 5 1
19 1.2D+1.0IC E... Yes Y 1 1.2 6 1 4 -.5 5 .866
20 1.2D+1.0IC E... Yes Y 1 1.2 6 1 4 -.866 5 .5
21 1.2D+1.0IC E... Yes Y 1 1.2 6 1 4 -1 5
22 1.2D+1.0IC E... Yes Y 1 1.2 6 1 4 -.866 5 -.5
23 1.2D+1.0IC E... Yes Y 1 1.2 6 1 4 -.5 5 -.866
24 1.2D+1.0IC E... Yes Y 1 1.2 6 1 4 5 -1
25 1.2D+1.0IC E... Yes Y 1 1.2 6 1 4 .5 5 -.866
26 1.2D+1.0IC E... Yes Y 1 1.2 6 1 4 .866 5 -.5
27 1.2D+1.5LM1...Yes Y 1 1.2 9 1.5 7 1 8
28 1.2D+1.5LM1...Yes Y 1 1.2 9 1.5 7 .866 8 .5
29 1.2D+1.5LM1...Yes Y 1 1.2 9 1.5 7 .5 8 .866
30 1.2D+1.5LM1...Yes Y 1 1.2 9 1.5 7 8 1
31 1.2D+1.5LM1...Yes Y 1 1.2 9 1.5 7 -.5 8 .866
32 1.2D+1.5LM1...Yes Y 1 1.2 9 1.5 7 -.866 8 .5
33 1.2D+1.5LM1...Yes Y 1 1.2 9 1.5 7 -1 8
34 1.2D+1.5LM1...Yes Y 1 1.2 9 1.5 7 -.866 8 -.5
35 1.2D+1.5LM1...Yes Y 1 1.2 9 1.5 7 -.5 8 -.866
36 1.2D+1.5LM1...Yes Y 1 1.2 9 1.5 7 8 -1
37 1.2D+1.5LM1...Yes Y 1 1.2 9 1.5 7 .5 8 -.866
38 1.2D+1.5LM1...Yes Y 1 1.2 9 1.5 7 .866 8 -.5
39
40 1.2D+1.5LM2...Yes Y 1 1.2 10 1.5 7 1 8
41 1.2D+1.5LM2...Yes Y 1 1.2 10 1.5 7 .866 8 .5
42 1.2D+1.5LM2...Yes Y 1 1.2 10 1.5 7 .5 8 .866
43 1.2D+1.5LM2...Yes Y 1 1.2 10 1.5 7 8 1
44 1.2D+1.5LM2...Yes Y 1 1.2 10 1.5 7 -.5 8 .866
45 1.2D+1.5LM2...Yes Y 1 1.2 10 1.5 7 -.866 8 .5
46 1.2D+1.5LM2...Yes Y 1 1.2 10 1.5 7 -1 8
47 1.2D+1.5LM2...Yes Y 1 1.2 10 1.5 7 -.866 8 -.5
48 1.2D+1.5LM2...Yes Y 1 1.2 10 1.5 7 -.5 8 -.866
49 1.2D+1.5LM2...Yes Y 1 1.2 10 1.5 7 8 -1
50 1.2D+1.5LM2...Yes Y 1 1.2 10 1.5 7 .5 8 -.866
51 1.2D+1.5LM2...Yes Y 1 1.2 10 1.5 7 .866 8 -.5
52
53 1.2D+1.5LV1 Yes Y 1 1.2 13 1.5
54 1.2D+1.5LV2 Yes Y 1 1.2 14 1.5
55 Y
56 1.2D+1.5LM3...Yes Y 1 1.2 11 1.5 7 1 8
57 1.2D+1.5LM3...Yes Y 1 1.2 11 1.5 7 .866 8 .5
58 1.2D+1.5LM3...Yes Y 1 1.2 11 1.5 7 .5 8 .866
59 1.2D+1.5LM3...Yes Y 1 1.2 11 1.5 7 8 1
60 1.2D+1.5LM3...Yes Y 1 1.2 11 1.5 7 -.5 8 .866
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Load Combinations  (Continued)
Des cription Sol...PD...SR...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...BLC Fact...

61 1.2D+1.5LM3...Yes Y 1 1.2 11 1.5 7 -.866 8 .5
62 1.2D+1.5LM3...Yes Y 1 1.2 11 1.5 7 -1 8
63 1.2D+1.5LM3...Yes Y 1 1.2 11 1.5 7 -.866 8 -.5
64 1.2D+1.5LM3...Yes Y 1 1.2 11 1.5 7 -.5 8 -.866
65 1.2D+1.5LM3...Yes Y 1 1.2 11 1.5 7 8 -1
66 1.2D+1.5LM3...Yes Y 1 1.2 11 1.5 7 .5 8 -.866
67 1.2D+1.5LM3...Yes Y 1 1.2 11 1.5 7 .866 8 -.5
68 Y
69 1.2D+1.5LM4...Yes Y 1 1.2 12 1.5 7 1 8
70 1.2D+1.5LM4...Yes Y 1 1.2 12 1.5 7 .866 8 .5
71 1.2D+1.5LM4...Yes Y 1 1.2 12 1.5 7 .5 8 .866
72 1.2D+1.5LM4...Yes Y 1 1.2 12 1.5 7 8 1
73 1.2D+1.5LM4...Yes Y 1 1.2 12 1.5 7 -.5 8 .866
74 1.2D+1.5LM4...Yes Y 1 1.2 12 1.5 7 -.866 8 .5
75 1.2D+1.5LM4...Yes Y 1 1.2 12 1.5 7 -1 8
76 1.2D+1.5LM4...Yes Y 1 1.2 12 1.5 7 -.866 8 -.5
77 1.2D+1.5LM4...Yes Y 1 1.2 12 1.5 7 -.5 8 -.866
78 1.2D+1.5LM4...Yes Y 1 1.2 12 1.5 7 8 -1
79 1.2D+1.5LM4...Yes Y 1 1.2 12 1.5 7 .5 8 -.866
80 1.2D+1.5LM4...Yes Y 1 1.2 12 1.5 7 .866 8 -.5

Envelope AISC 14th(360-10): LR FD Steel Code Checks
Member Shape Code Check Loc... LC Shear Check Loc...... LC phi*Pn...phi*Pn...phi*M... phi*M... ... Eqn

1 M35 P IPE_2.0 .590 36.... 11 .033 6.1... 11 17855....32130 1871.6...1871.6...1...H1-1b
2 M54 P IPE_2.0 .589 36.... 5 .033 6.1... 5 17855....32130 1871.6...1871.6...1...H1-1b
3 M16A P IPE_2.0 .588 36.... 2 .033 6.1... 2 17855....32130 1871.6...1871.6...1...H1-1b
4 M24 P IPE_3.0 .541 36 21 .162 42 4 53775....652055748.755748.75 1...H1-1b
5 M15 P IPE_3.0 .539 36 25 .187 42 8 53775....652055748.755748.75 1...H1-1b
6 M43 P IPE_3.0 .538 36 17 .165 42 12 53775....652055748.755748.75 1...H1-1b
7 M39 HSS4X4... .515 0 18 .078 24 y 22 21857... 227556 24255 24255 1...H1-1b
8 M20A HSS4X4... .512 0 22 .078 24 y 26 21857... 227556 24255 24255 1...H1-1b
9 M1 HSS4X4... .512 0 26 .104 24 y 30 21857... 227556 24255 24255 1...H1-1b
10 M16 P IPE_2.0 .422 36.... 5 .028 36.... 5 17855....32130 1871.6...1871.6...1...H1-1b
11 M44 P IPE_2.0 .421 36.... 8 .028 36.... 8 17855....32130 1871.6...1871.6...1...H1-1b
12 M25 P IPE_2.0 .419 36.... 8 .028 36.... 8 17855....32130 1871.6...1871.6...1...H1-1b
13 M45 P IPE_2.0 .253 30 10 .049 30 4 23808....32130 1871.6...1871.6...1...H1-1b
14 M26 P IPE_2.0 .253 30 6 .049 30 6 23808....32130 1871.6...1871.6...1...H1-1b
15 M17 P IPE_2.0 .231 30 5 .046 30 5 23808....32130 1871.6...1871.6...1...H1-1b
16 M60 P IPE_2.0 .200 38.... 8 .431 72.... 8 20751....32130 1871.6...1871.6...1...H3-6
17 M58 P IPE_2.0 .189 37.... 12 .408 0 12 20751....32130 1871.6...1871.6...1...H3-6
18 M59 P IPE_2.0 .186 33.... 4 .405 72.... 4 20751....32130 1871.6...1871.6...1...H3-6
19 M22A P IPE_2.0 .091 24 11 .017 24 11 28843....32130 1871.6...1871.6...2...H1-1b
20 M11 P IPE_2.0 .091 24 2 .017 24 2 28843....32130 1871.6...1871.6...2...H1-1b
21 M41 P IPE_2.0 .091 24 5 .017 24 5 28843....32130 1871.6...1871.6...2...H1-1b
22 M52 P IPE_2.0 .087 0 10 .090 0 6 32095....32130 1871.6...1871.6...1...H1-1b
23 M14 P IPE_2.0 .064 0 6 .113 0 2 32095....32130 1871.6...1871.6...1...H1-1b
24 M33 P IPE_2.0 .060 0 13 .116 0 11 32095....32130 1871.6...1871.6...1...H1-1b
25 M23 P IPE_2.0 .050 9 2 .023 63 8 20866....32130 1871.6...1871.6...1 H1-1b
26 M32 P IPE_2.0 .048 9 11 .023 63 5 20866....32130 1871.6...1871.6...1 H1-1b
27 M51 P IPE_2.0 .048 9 5 .023 63 5 20866....32130 1871.6...1871.6...1 H1-1b
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Envelope AISC 14th(360-10): LR FD Steel Code Checks  (Continued)
Member Shape Code Check Loc... LC Shear Check Loc...... LC phi*Pn...phi*Pn...phi*M... phi*M... ... Eqn

28 M34 P IPE_2.0 .009 0 15 .009 0 11 32095....32130 1871.6...1871.6...1...H1-1b
29 M53 P IPE_2.0 .009 0 23 .009 0 7 32095....32130 1871.6...1871.6...1...H1-1b
30 M15A P IPE_2.0 .009 0 19 .009 0 3 32095....32130 1871.6...1871.6...1...H1-1b
31 M21A P IPE_2.0 .007 18 11 .002 18 11 30625....32130 1871.6...1871.6...1...H1-1b
32 M40 P IPE_2.0 .007 18 7 .002 18 7 30625....32130 1871.6...1871.6...1...H1-1b
33 M10 P IPE_2.0 .007 18 3 .002 18 3 30625....32130 1871.6...1871.6...1...H1-1b
34 M42 P IPE_4.0 .000 9 7 .000 9 7 92571....93240 10631....10631....1...H1-1b
35 M23A P IPE_4.0 .000 9 11 .000 9 11 92571....93240 10631....10631....1...H1-1b
36 M14A P IPE_4.0 .000 9 3 .000 9 3 92571....93240 10631....10631....1...H1-1b
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Maser Project No. 19922054A

 Mount to Monopole Ring Mount Kit Connection Check:

Applied Tension: Rx 737 lbf From Risa 3D LRFD Loading 

Applied Shear: Ry 3403lbf From Risa 3D LRFD Loading

Applied Shear: Rz 2227 lbf From Risa 3D LRFD Loading

Applied Torque: Mx 3060 lbf ft From Risa 3D LRFD Loading 

Applied Moment: My 6319lbf ft From Risa 3D LRFD Loading

Applied Moment: Mz 10553 lbf ft From Risa 3D LRFD Loading

Number of Bolts: n 4 Per Specifications

Bolts Vertical Spacing: S1 7in Per Specifications

S2 7in Per Specifications
Bolts Horizontal Spacing:

Applied Tension at Bolt: Pa.t
Rx
n

2My
n S2


2Mz
n S1

 14646 lbf

Applied Shear at Bolt: Pa.v
Ry2 Rz2



n
2Mx

n S1
2 S2

2


 2871.4 lbf

Bolt Type Used: A325N

Nominal Tensile Stress, Fnt: Fn.t 90ksi AISC, Table J3-2, P. 16.1-104

Nominal Shear Stress, Fnv: Fn.v 54ksi AISC, Table J3-2, P. 16.1-104

Nominal Bolt Diameter: db
5
8

in Per Specifications

Gross Area of the Bolt: Ab.g 0.307in2
 AISC, Table 7-18, P. 7-83

Net Area of the Bolt: Ab.n 0.226in2
 AISC, Table 7-18, P. 7-83

Strength Reduction Factor, ϕ: ϕ 0.75

Applied Tensile Stress:
Fa.t

Pa.t
Ab.g

47.7 ksi

Applied Shear Stress: Fa.v
Pa.v
Ab.g

9.4 ksi

Combined Tension And Shear Check

Nominal Tensile Stress, Fnt Fn.t 90 ksi

Nominal Shear Stress, Fnv Fn.v 54 ksi
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Maser Project No. 19922054A

Nominal Tensile Reduced Fntr Fn.t.r 1.3 Fn.t
Fn.t

ϕ Fn.v

Pa.v
Ab.g
 96.2 ksi AISC Eq. J3-3a, P. 16.1-109

Fn.t.r Fn.t.r Fn.t.r Fn.tif

Fn.t otherwise

90 ksi

Nominal Shear Reduced Fntv Fn.v.r 1.3 Fn.v
Fn.v

ϕ Fn.t

Pa.t
Ab.g
 32 ksi AISC Eq. J3-3a, P. 16.1-109

Fn.v.r Fn.v.r Fn.v.r Fn.vif

Fn.v otherwise

32 ksi

Avalaible Tensile Stress:
Fn.t Fn.t

Fa.t
Fn.t

30%if

Fn.t.r otherwise

90 ksi

Bolt Nominal Tensile Strength Rn.t Fn.t Ab.g 27.6 kip

Tension Check Check "OK" ϕ Rn.t Pa.tif

"NOT GOOD" otherwise



Check "OK"

Tension Ratio Ratiot
Pa.t

ϕ Rn.t
 Ratiot 70.7 %

Avalaible Shear Stress:
Fn.v Fn.v

Fa.v
Fn.v

30%if

Fn.v.r otherwise

54 ksi

Bolt Nominal Shear Strength Rn.v Fn.v Ab.g 16.6 kip

Check "OK" ϕ Rn.v Pa.vif

"NOT GOOD" otherwise

Shear Check

Check "OK"

Ratiov
Pa.v

ϕ Rn.v
23.1 %Shear Ratio 



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-10

Risk Category: II

Soil Class: D - Stiff Soil

Elevation: 195.5 ft (NAVD 88)

Latitude:
Longitude:

41.805

-72.533611

Wind

Results: 

Data Source: 

Date Accessed: 

Wind Speed: 123 Vmph

10-year MRI 77 Vmph

25-year MRI 87 Vmph

50-year MRI 93 Vmph

100-year MRI 101 Vmph

ASCE/SEI 7-10, Fig. 26.5-1A and Figs. CC-1–CC-4, incorporating errata of 
March 12, 2014

Thu Jan 10 2019

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-10 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-10 Section 26.2. Glazed openings need not be 
protected against wind-borne debris.

Mountainous terrain, gorges, ocean promontories, and special wind regions should be examined for unusual wind 
conditions.

Page 1 of 2https://asce7hazardtool.online/ Thu Jan 10 2019
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Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 1.00 in.

Concurrent Temperature: 5 F

Gust Speed: 50 mph

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

Thu Jan 10 2019

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

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 50-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

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

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

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

Crown Castle on Behalf of AT&T Mobility, LLC
Site: BUCKLAND MALL

Crown Castle Site ID: 876347
App ID: 469372
53 Slater Street

MANCHESTER, CT
1/14/2019

Report Status:

AT&T Mobility, LLC Is Compliant

Prepared By:

Sitesafe, Inc.

8618 Westwood Center Drive, Suite 315 Vienna, VA  22182 Voice  703-276-1100
Fax  703-276-1169
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Engineering Statement in Re:
Electromagnetic Energy Analysis

AT&T Mobility, LLC
MANCHESTER, CT

My signature on the cover of this document indicates:

That I am registered as a Professional Engineer in the jurisdiction indicated; and

That I have extensive professional experience in the wireless communications engineering
industry; and

That I am an employee of Sitesafe, Inc. in Vienna, Virginia; and

That I am thoroughly familiar with the Rules and Regulations of the Federal Communications
Commission ("the FCC” and “the FCC Rules") both in general and specifically as they apply to
the FCC’s Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields; and

That the technical information serving as the basis for this report was supplied by AT&T
Mobility, LLC (See attached Site Summary and Carrier documents), and that AT&T Mobility,
LLC’s installations involve communications equipment, antennas and associated technical
equipment at a location referred to as the “BUCKLAND MALL” (“the site”); and

That AT&T Mobility, LLC proposes to operate at the site with transmit antennas listed in the
carrier summary and with a maximum effective radiated power as specified by AT&T Mobility,
LLC and shown on the worksheet, and that worst-case 100% duty cycle have been assumed; and

That in addition to the emitters specified in the worksheet, there are additional collocated point-
to-point microwave facilities on this structure and, the antennas used are highly directional
oriented at angles at or just below the horizontal and, that the energy present at ground level is
typically so low as to be considered insignificant and have not been included in this analysis; and

That this analysis has been performed with the assumption that the ground immediately
surrounding the tower is primarily flat or falling; and

That at this time, the FCC requires that certain licensees address specific levels of radio-
frequency energy to which workers or members of the public might possibly be exposed (at
§1.1307(b) of the FCC Rules); and

That such consideration of possible exposure of humans to radio-frequency radiation must utilize
the standards set by the FCC, which is the Federal Agency having jurisdiction over
communications facilities; and

That the FCC rules define two tiers of permissible exposure guidelines: 1) "uncontrolled
environments," defined as situations in which persons may not be aware of  (the “general
public”), or may not be able to control their exposure to a transmission facility; and (2)
“controlled environments,” which defines situations in which persons are aware of their potential
for exposure (industry personnel); and

That this statement specifically addresses the uncontrolled environment (which is more
conservative than the controlled environment) and the limit set forth in the FCC rules for



2 of 18

licensees of AT&T Mobility, LLC’s operating frequency as shown on the attached antenna
worksheet; and

That when applying the uncontrolled environment standards, the predicted Maximum Power
Density at two meters above ground level from the proposed AT&T Mobility, LLC operation is
no more than 1.135% of the maximum in any accessible area on the ground and

That it is understood per FCC Guidelines and OET65 Appendix A, that regardless of the existent
radio-frequency environment, only those licenses whose contributions exceed five percent of the
exposure limit pertinent to their operation(s) bear any responsibility for bringing any non-
compliant area(s) into compliance; and

That when applying the uncontrolled environment standards, the cumulative predicted energy
density from the proposed operation is no more than 5.209% of the maximum in any accessible
area up to two meters above the ground per OET-65; and

That the calculations provided in this report are based on data provided by the client and antenna
pattern data supplied by the antenna manufacturer, in accordance with FCC guidelines listed in
OET-65.  Horizontal and vertical antenna patterns are combined for modeling purposes to
accurately reflect the energy two meters above ground level where on-axis energy refers to
maximum energy two meters above the ground along the azimuth of the antenna and where area
energy refers to the maximum energy anywhere two meters above the ground regardless of the
antenna azimuth, accounting for cumulative energy from multiple antennas for the carrier and
frequency range indicated; and

That the Occupational Safety and Health Administration has policies in place which address
worker safety in and around communications sites, thus individual companies will be responsible
for their employees’ training regarding Radio Frequency Safety.

In summary, it is stated here that the proposed operation at the site would not result in exposure
of the Public to excessive levels of radio-frequency energy as defined in the FCC Rules and
Regulations, specifically 47 CFR 1.1307 and that AT&T Mobility, LLC’s proposed operation is
completely compliant.

Finally, it is stated that access to the tower should be restricted to communication industry
professionals, and approved contractor personnel trained in radio-frequency safety; and that the
instant analysis addresses exposure levels at two meters above ground level and does not address
exposure levels on the tower, or in the immediate proximity of the antennas.
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AT&T Mobility, LLC
BUCKLAND MALL

Site Summary

Carrier Area Maximum Percentage MPE
AT&T Mobility, LLC (Proposed) 0.227 %
AT&T Mobility, LLC (Proposed) 0.367 %
AT&T Mobility, LLC (Proposed) 0.23 %
AT&T Mobility, LLC (Proposed) 0.311 %

Sprint 0.169 %
Sprint 0.136 %
Sprint 0.265 %

T-Mobile 0.394 %
T-Mobile 0.11 %
Clearwire 0.099 %

Metro PCS 0.206 %
Verizon Wireless 0.589 %
Verizon Wireless 0.341 %
Verizon Wireless 0.836 %
Verizon Wireless 0.928 %

Composite Site MPE: 5.209 %
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AT&T Mobility, LLC (Proposed)
BUCKLAND MALL
Carrier Summary

Frequency: 869 MHz
Maximum Permissible Exposure (MPE): 579.33 µW/cm^2
Maximum power density at ground level: 1.31553 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.22708 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true)

ERP
(Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
CCI Antennas OPA-65R-LCUU-H6 145 50 3021 0.877163 0.151409 1.27781 0.220566
CCI Antennas OPA-65R-LCUU-H6 145 170 3021 0.877706 0.151503 1.277809 0.220565
CCI Antennas OPA-65R-LCUU-H6 145 290 3021 0.876028 0.151213 1.277809 0.220565
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AT&T Mobility, LLC (Proposed)
BUCKLAND MALL
Carrier Summary

Frequency: 2110 MHz
Maximum Permissible Exposure (MPE): 1000 µW/cm^2
Maximum power density at ground level: 3.66955 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.36696 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true)

ERP
(Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
Kathrein-Scala 800-10965 145 50 7114 1.439658 0.143966 3.49522 0.349522
Kathrein-Scala 800-10965 145 170 7114 1.475323 0.147532 3.495221 0.349522
Kathrein-Scala 800-10965 145 290 7114 1.475323 0.147532 3.495221 0.349522
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AT&T Mobility, LLC (Proposed)
BUCKLAND MALL
Carrier Summary

Frequency: 1930 MHz
Maximum Permissible Exposure (MPE): 1000 µW/cm^2
Maximum power density at ground level: 2.29721 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.22972 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true) ERP (Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
Quintel QS66512-2 145 50 4170 1.030998 0.1031 2.1581 0.21581
Quintel QS66512-2 145 170 4170 1.027855 0.102785 2.1581 0.21581
Quintel QS66512-2 145 290 4170 1.027855 0.102785 2.1581 0.21581
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AT&T Mobility, LLC (Proposed)
BUCKLAND MALL
Carrier Summary

Frequency: 734 MHz
Maximum Permissible Exposure (MPE): 489.33 µW/cm^2
Maximum power density at ground level: 1.52298 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.31124 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true)

ERP
(Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
Kathrein-Scala 800-10965 145 50 2959 1.077695 0.220237 1.410848 0.28832
Kathrein-Scala 800-10965 145 170 2959 1.082655 0.221251 1.410848 0.28832
Kathrein-Scala 800-10965 145 290 2959 1.077695 0.220237 1.410848 0.28832
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Sprint
BUCKLAND MALL
Carrier Summary

Frequency: 1900 MHz
Maximum Permissible Exposure (MPE): 1000 µW/cm^2
Maximum power density at ground level: 1.69194 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.16919 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true)

ERP
(Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
RFS APXVSPP18-C-A20 155 65 3804 0.785149 0.078515 1.411643 0.141164
RFS APXVSPP18-C-A20 155 170 3804 0.785149 0.078515 1.411643 0.141164
RFS APXVSPP18-C-A20 155 300 3804 0.785149 0.078515 1.411643 0.141164
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Sprint
BUCKLAND MALL
Carrier Summary

Frequency: 862 MHz
Maximum Permissible Exposure (MPE): 574.67 µW/cm^2
Maximum power density at ground level: 0.77983 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.1357 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true)

ERP
(Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
RFS APXVSPP18-C-A20 155 65 2168 0.644006 0.112066 0.658057 0.114511
RFS APXVSPP18-C-A20 155 170 2168 0.644006 0.112066 0.658057 0.114511
RFS APXVSPP18-C-A20 155 300 2168 0.641876 0.111695 0.658057 0.114511



10 of 18

Sprint
BUCKLAND MALL
Carrier Summary

Frequency: 2500 MHz
Maximum Permissible Exposure (MPE): 1000 µW/cm^2
Maximum power density at ground level: 2.6535 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.26535 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true)

ERP
(Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
RFS APXVTM14-C-I20 155 65 6168 0.937152 0.093715 1.753027 0.175303
RFS APXVTM14-C-I20 155 170 6168 0.937152 0.093715 1.753027 0.175303
RFS APXVTM14-C-I20 155 300 6168 0.936794 0.093679 1.753027 0.175303
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T-Mobile
BUCKLAND MALL
Carrier Summary

Frequency: 2100 MHz
Maximum Permissible Exposure (MPE): 1000 µW/cm^2
Maximum power density at ground level: 3.94108 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.39411 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true)

ERP
(Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
Ericsson AIR 32 B2A/B66AA 133 40 2313 2.737031 0.273703 2.737031 0.273703
Ericsson AIR 32 B2A/B66AA 133 170 2313 2.737031 0.273703 2.737031 0.273703
Ericsson AIR 32 B2A/B66AA 133 270 2313 2.737031 0.273703 2.737031 0.273703



12 of 18

T-Mobile
BUCKLAND MALL
Carrier Summary

Frequency: 1900 MHz
Maximum Permissible Exposure (MPE): 1000 µW/cm^2
Maximum power density at ground level: 1.10254 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.11025 %

On Axis Area

Antenna
Make Model

Height
(feet)

Orientation
(degrees true)

ERP
(Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
Ericsson KRC 118 057/1 133 40 2109 0.507616 0.050762 0.914473 0.091447
Ericsson KRC 118 057/1 133 170 2109 0.507315 0.050732 0.914473 0.091447
Ericsson KRC 118 057/1 133 270 2109 0.507315 0.050732 0.914473 0.091447
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Clearwire
BUCKLAND MALL
Carrier Summary

Frequency: 2500 MHz
Maximum Permissible Exposure (MPE): 1000 µW/cm^2
Maximum power density at ground level: 0.98742 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.09874 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true) ERP (Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
ARGUS LPX310R 155 45 1542 0.49996 0.049996 0.907465 0.090747
ARGUS LPX310R 155 170 1542 0.49996 0.049996 0.907465 0.090747
ARGUS LPX310R 155 280 1542 0.503797 0.05038 0.907465 0.090747
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Metro PCS
BUCKLAND MALL
Carrier Summary

Frequency: 2100 MHz
Maximum Permissible Exposure (MPE): 1000 µW/cm^2
Maximum power density at ground level: 2.05798 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.2058 %

On Axis Area

Antenna Make Model Height (feet)

Orientation
(degrees

true) ERP (Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
RFS APXV18-206517S-C-0 103 30 2912 0.709834 0.070983 1.851894 0.185189
RFS APXV18-206517S-C-0 103 150 2912 0.709135 0.070914 1.851894 0.185189
RFS APXV18-206517S-C-0 103 270 2912 0.709135 0.070914 1.851894 0.185189
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Verizon Wireless
BUCKLAND MALL
Carrier Summary

Frequency: 2100 MHz
Maximum Permissible Exposure (MPE): 1000 µW/cm^2
Maximum power density at ground level: 5.89341 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.58934 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true)

ERP
(Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
ANDREW SBNHH-1D65B 113 30 5154 3.604646 0.360465 5.505698 0.55057
ANDREW SBNHH-1D65B 113 145 5154 3.599389 0.359939 5.505698 0.55057
ANDREW SBNHH-1D65B 113 270 5154 3.599389 0.359939 5.505698 0.55057
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Verizon Wireless
BUCKLAND MALL
Carrier Summary

Frequency: 751 MHz
Maximum Permissible Exposure (MPE): 500.67 µW/cm^2
Maximum power density at ground level: 1.70934 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.34141 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true)

ERP
(Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
Antel BXA-70063-6CF 113 30 2010 1.354162 0.270472 1.60137 0.319848
Antel BXA-70063-6CF 113 145 2010 1.354162 0.270472 1.60137 0.319848
Antel BXA-70063-6CF 113 270 2010 1.357382 0.271115 1.60137 0.319848
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Verizon Wireless
BUCKLAND MALL
Carrier Summary

Frequency: 1900 MHz
Maximum Permissible Exposure (MPE): 1000 µW/cm^2
Maximum power density at ground level: 8.35821 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.83582 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true)

ERP
(Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
ANDREW SBNHH-1D65B 113 30 4583 6.327236 0.632724 8.213771 0.821377
ANDREW SBNHH-1D65B 113 145 4583 6.419316 0.641932 8.213771 0.821377
ANDREW SBNHH-1D65B 113 270 4583 6.419316 0.641932 8.213771 0.821377
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Verizon Wireless
BUCKLAND MALL
Carrier Summary

Frequency: 850 MHz
Maximum Permissible Exposure (MPE): 566.67 µW/cm^2
Maximum power density at ground level: 5.25805 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.92789 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true)

ERP
(Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
ANDREW LNX-6512DS-T4M 113 30 3421 5.090166 0.898264 5.228302 0.922641
ANDREW LNX-6512DS-T4M 113 145 3421 5.093512 0.898855 5.228302 0.922641
ANDREW LNX-6512DS-T4M 113 270 3421 5.093512 0.898855 5.228302 0.922641
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