
8/31/2018 

Melanie A. Bachman 

Acting Executive Director 

Connecticut Siting Council 

10 Franklin Square 

New Britain, CT  06051 

RE: Notice of Exempt Modification for T-Mobile Crown Site BU: 841290 

T-Mobile Site ID: CT11069A 

363 Riversville Road, Greenwich, CT 06831 

Latitude: 41° 3′ 58.60″/ Longitude: -73° 40′ 17.40″ 

Dear Ms. Bachman: 

T-Mobile currently maintains 9 antennas at the 165 foot level of the existing 160-foot monopole 

Tower at 363 Riversville Road, Greenwich, CT 06831. The tower is owned by Crown Castle. The property 

is owned by Greenwich Council Boy Scouts of America. T-Mobile intends to replace (6) existing panel 

antennas with (6) proposed panel antennas and to swap out (3) remote radio units, add (2) hybrid fiber 

lines and to remove (2) line of coax.  

This facility was approved by the Town of Greenwich on July 9, 1985. There is no copy available 

of the original approval. Email attached from the Town of Greenwich confirms this. 

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 Mr. Peter J. Tesei 

– First Selectman, Diane Fox – Town Planner, as well as the property owner, and Crown Castle as 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.
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5. The proposed modifications will not cause a change or alteration in the physical or

environmental characteristics of the site.

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

For the foregoing reasons, T-Mobile 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:  William Stone.  

Sincerely, 

William Stone 

Real Estate Specialist 

3 Corporate Park Drive, Suite 101 

Clifton Park, NY 12065 

518-373-3543 

William.stone@crowncastle.com 

Attachments: 

Tab 1: Exhibit-1:  Compound plan and elevation depicting the planned changes 

Tab 2: Exhibit-2:  Structural Modification Report 

Tab 3: Exhibit-3:  General Power Density Table Report (RF Emissions Analysis Report) 

cc: 

Mr. Peter J. Tesei 

Town of Greenwich 

101 Field Point Road 

Greenwich, CT 06830  

Diane Planning and Zoning 

Town Planner  

101 Field Point Road 

Greenwich, CT 06830 

Greenwich Council Boy Scouts of America 

63 Mason Street 

Greenwich, CT 06830 
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Terry, Dashanna

From: Patrick LaRow <Patrick.LaRow@greenwichct.org>
Sent: Thursday, January 21, 2016 12:08 PM
To: Terry, Dashanna
Cc: Barbadora, Jeff
Subject: Re: Zoning Documents - Tower at 363 Riversville Road

The Planning and Zoning office does not have any documents related to a telecommunications facility at this address. 
 
Patrick LaRow, AICP 
Deputy Director / Assistant Town Planner 
 
Town of Greenwich 
Planning and Zoning 
101 Field Point Road 
Greenwich, CT 06830 
 
Phone: (203) 622‐7894   Fax: (203) 622‐3795 
Patrick.LaRow@greenwichct.org 
 
 
 
From:  "Terry, Dashanna" <Dashanna.Terry@crowncastle.com> 
To:  "patrick.larow@greenwichct.org" <patrick.larow@greenwichct.org> 
Cc:  "Barbadora, Jeff" <Jeff.Barbadora@crowncastle.com> 
Date:  01/21/2016 10:29 AM 
Subject:Zoning Documents ‐ Tower at 363 Riversville Road 
 
 
 
Hello Patrick, 
 
Thank you for speaking with me this morning regarding zoning documents for the tower at 363 Riversville Road. 
Could you please confirm here that you do not have original zoning documents for this tower? 
 
Best, 
Dashanna 
 
 
DASHANNA TERRY 
Real Estate Project Coordinator 
T: (781) 970‐0067| M: (571) 241‐0984 
 
cid:image001.png@01CF9124.0525FEA0 
12 Gill Street, Suite 5800, Woburn, MA  01801 Crowncastle.com 
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This email may contain confidential or privileged material. Use or disclosure of it by anyone other than the recipient is 
unauthorized. If you are not an intended recipient, please delete this email. 
 
 
 



of America

Headquarters Greenwich,
Connecticut

Country United
States

Founded 1912

Website
reenwichscouting.org

Organization
▪ Boy Scouts of America
▪ Cub Scouting
▪ Boy Scouting
▪ Varsity Scouting
▪ Venturing
▪ Sea Scouting
▪ Order of the Arrow
▪ National Eagle Scout Association
▪ Learning for Life
▪ Exploring

Boy Scouts of America

Greenwich Council: Camps

It owns and operates the Ernest Thompson Seton Scout Reservation, a 249-acre (1.01 km) camp located off
363 Riversville Road in Greenwich and named for Ernest Thompson Seton.

Greenwich Council: Order of the Arrow

Achewon Netopalis Lodge No. 427 is the Order of the Arrow lodge for the Greenwich Council. The lodge's
name translates to "Spiritual Warrior" in the Algonquian language. The lodge totem is a green witch. Founded
in 1949, it is still in existence. In 1977, the lodge received the E. Urner Goodman Award for its effectiveness in
promoting and increasing Scout camping in its council.

Greenwich Council: See also

▪ Scouting in Connecticut

Greenwich Council: References

https://www.googleadservices.com/pagead/aclk?sa=L&ai=CdR0OJzGCWaqVOtegmAT7sZ3IBN_w679G8dj0_vEEooachdcIEAEg2Z2FJWDJhoCA0KT0D6AB--fZ_QPIAQKoAwHIA8kEqgTXAU_Q9bdnvz1h9zw0JIlvRRqjS10SlEbHJoCqkcXwR8C2nmIHkS8ImAWeXcC4uBz3QYepQMAe2ZW4IEvw2dodrdvREpAIaNuSUikiIqMusgY_g7ShUpWC6-sUu8TsKvhNUai0K_GQctbiRZZ_mvKs6QM-NDmFihlhKt3eIaxTZ_Q_ALmLdklRtmAbsL8IIbsdyXRfgoFQxlowWZgdc4s9DKgbMnzwYPU_q5mzjfuwxLjYe5gteArSGcCfYCmCejea63fcGckXMOb790DkfxIjc85sSnvX-CrroAYCgAftl6YCqAevyhuoB93KG6gHpr4b2AcB0ggHCIBhEAEYArEJUUptZFvcTM_YEwI&num=1&cid=CAASEuRoPuP4_IHo4mvQs_oC4DEgeg&sig=AOD64_1YNSFUj5empsBuG_7nz4MF_e-Kmg&client=ca-pub-5210389631537377&adurl=https://www.eyebuydirect.com/eyeglasses


















tnxTower Report - version 8.0.2.1

Date: August 02, 2018

Charles Trask
Crown Castle 5449 Bells Ferry Road
3530 Toringdon Way, Suite 300 Acworth, GA 30102
Charlotte, NC 28277 770-701-2500

Subject: Structural Analysis Report

Carrier Designation: T-Mobile Co-Locate
Carrier Site Number: CT11069A

Crown Castle Designation: Crown Castle BU Number: 841290
Crown Castle Site Name: GREENWICH NORTH
Crown Castle JDE Job Number: 515659
Crown Castle Work Order Number: 1600451
Crown Castle Application Number: 447817 Rev. 0

Engineering Firm Designation: Jacobs Engineering Group, Inc. Project Number: 1600451

Site Data: 363 RIVERSVILLE ROAD, GREENWICH, Fairfield County, CT
Latitude 41° 3' 58.6'', Longitude -73° 40' 17.4''
160 Foot - Monopole Tower

Dear Charles Trask,

Jacobs Engineering Group, Inc. is pleased to submit this “Structural Analysis Report” to determine the
structural integrity of the above mentioned tower.  This analysis has been performed in accordance with the Crown
Castle Structural ‘Statement of Work’ and the terms of Crown Castle Purchase Order Number 1228789, in
accordance with application 447817, revision 0.

The purpose of the analysis is to determine acceptability of the tower stress level.  Based on our analysis we have
determined the tower stress level for the structure and foundation, under the following load case, to be:

 LC7: Existing + Reserved + Proposed Equipment     Sufficient Capacity
Note: See Table I and Table II for the proposed and existing/reserved loading, respectively.

This analysis has been performed in accordance with the 2016 Connecticut State Building Code based upon an
ultimate 3-second gust wind speed of 120 mph converted to a nominal 3-second gust wind speed of 93 mph per
section 1609.3 and Appendix N as required for use in the TIA-222-G Standard per Exception #5 of Section
1609.1.1.  Exposure Category B and Risk Category II were used in this analysis.

All modifications and equipment proposed in this report shall be installed in accordance with the attached drawings
for the determined available structural capacity to be effective.

Jacobs Engineering Group, Inc. appreciates the opportunity to provide continuing professional services to you
and Crown Castle.  If you have any questions or need further assistance on this or any other projects, please give
us a call.

Structural analysis prepared by: Engineer of Record:

Don Martin Serrano Paul L. Mucci P.E.
Structural Engineer Senior Project Engineer
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1)   INTRODUCTION

This tower is a 160 ft Monopole tower designed by ENGINEERED ENDEAVORS, INC. in April of 2003. The tower
was originally designed for a wind speed of 85 mph per TIA/EIA-222-F.

2)   ANALYSIS CRITERIA

The structural analysis was performed for this tower in accordance with the requirements of TIA-222-G Structural
Standards for Steel Antenna Towers and Antenna Supporting Structures using a 3-second gust wind speed of 93
mph with no ice, 50 mph with 0.75 inch ice thickness and 60 mph under service loads, exposure category B.

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

160.0 163.0

3 ericsson
AIR 32 B2A/B66AA w/

Mount Pipe

2 1-3/8 -3 ericsson RADIO 4449 B12/B71

3 rfs celwave
APXVAARR24_43-U-
NA20 w/ Mount Pipe

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

160.0

163.0

3 commscope
LNX-6515DS-VTM w/

Mount Pipe

2 1-5/8 3
3 ericsson

ERICSSON AIR 21 B4A
B2P w/ Mount Pipe

3 ericsson RRUS 11 B12

3 ericsson
ERICSSON AIR 21 B2A

B4P w/ Mount Pipe

11 1-5/8 13 rfs celwave ATMAA1412D-1A20

160.0 1 tower mounts
Platform Mount [LP 1201-

1]

153.0 153.0

3 ericsson RRUS 11

- - 1
3 ericsson RRUS 32 B2

1 tower mounts
Side Arm Mount [SO 102-

3]
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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

149.0

152.0 1 tower mounts HRK-14 Handrail Kit

2
4

3/8
3/4

2

149.0

3 cci antennas
HPA-65R-BUU-H6 w/

Mount Pipe

3 ericsson RADIO 4426

3 ericsson RRUS 32

3 kaelus DBC0061F1V51-2

3 quintel technology QS66512-2 w/ Mount Pipe

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

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

3
powerwave
technologies

7770.00 w/ Mount Pipe

12 1-5/8 112
powerwave
technologies

LGP21401

1 tower mounts
Platform Mount [LP 1201-

1]

140.0

142.0

3 alcatel lucent B13 RRH 4X30

2 1-5/8 2

3 alcatel lucent RRH2X60-AWS

3 amphenol
QUAD656C0000G w/

Mount Pipe

3 amphenol
WWX063X19G00 w/

Mount Pipe

1 commscope RC2DC-3315-PF-48

3 amphenol
WWX063X19G00 w/

Mount Pipe

18 1-5/8 1

3 alcatel lucent RRH2X60-PCS

1 commscope RC2DC-3315-PF-48

2 decibel
DB844H80E-XY w/ Mount

Pipe

4 rfs celwave
APL868013-42T0 w/

Mount Pipe

140.0 1 tower mounts
Platform Mount [LP 1201-

1]

120.0

123.0 1 tower mounts Miscellaneous [NA 510-1]

3
4

1/2
1-1/4

1
122.0

3 alcatel lucent TD-RRH8x20-25

3 rfs celwave
APXVSPP18-C-A20 w/

Mount Pipe

3 rfs celwave
APXVTM14-ALU-I20 w/

Mount Pipe

120.0 1 tower mounts
Platform Mount [LP 1201-

1]

119.0

122.0
3 alcatel lucent 1900MHz RRH

- - 1
3 alcatel lucent 800MHZ RRH

119.0 1 tower mounts
Side Arm Mount [SO 102-

3]
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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

72.0

73.0 2 gps GPS_A

- - 1
72.0 1 tower mounts

Side Arm Mount [SO 701-
1]

Notes:
1) Existing Equipment

2) Reserved Equipment
3) Equipment to be Removed; Not Considered in this Analysis

Table 3 - Design 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)

160.0 160.0 3 generic Panel Directional Antenna - -

150.0 150.0 12 allgon ALP 11011 - -

140.0 140.0 12 allgon ALP 11011 - -

130.0 130.0 12 allgon ALP 11011 - -

3)   ANALYSIS PROCEDURE

Table 4 - Documents Provided

Document Remarks Reference Source

4-GEOTECHNICAL REPORTS WEI Geotechnical Engineers 5121535 CCISITES

4-TOWER FOUNDATION
DRAWINGS/DESIGN/SPECS

WEI Geotechnical Engineers
(Mapped)

5121536 CCISITES

4-TOWER MANUFACTURER
DRAWINGS

Structural Consulting Services,
P.C.

5164738 CCISITES

4-MOUNT ANALYSIS
REPORTS

Infinity Engineering, PLLC 7685673 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. Jacobs
Engineering Group, Inc. should be notified to determine the effect on the structural integrity of the tower.
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4)   ANALYSIS RESULTS

Table 5 - Section Capacity (Summary)
Section

No. Elevation (ft) Component
Type Size Critical

Element P (K) SF*P_allow
(K)

%
Capacity Pass / Fail

L1 160 - 152 Pole TP30.62x29x0.1875 1 -5.23 1128.80 8.5 Pass

L2 152 - 111.29 Pole TP38.86x30.62x0.25 2 -22.79 1923.19 44.5 Pass

L3
111.29 -

77.42
Pole TP45.09x37.263x0.3125 3 -30.98 2876.85 57.6 Pass

L4 77.42 - 36.46 Pole TP52.62x43.2359x0.4375 4 -45.48 5001.82 49.8 Pass

L5 36.46 - 0 Pole TP59x50.3353x0.5 5 -65.84 6569.96 50.0 Pass

Summary

Pole (L3) 57.6 Pass

Rating = 57.6 Pass

Table 6 - Tower Component Stresses vs. Capacity - LC7

Notes Component Elevation (ft) % Capacity Pass / Fail

1 Anchor Rods 0 46.4 Pass

1 Base Plate 0 54.7 Pass

1
Base Foundation

Structural
0 72.6 Pass

1
Base Foundation
Soil Interaction

0 41.0 Pass

1 Flange Bolts
152.0

11.1 Pass

1 Flange Plate 9.4 Pass

Structure Rating (max from all components) = 72.6%

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

consumed.

 4.1)  Recommendations

 The tower and its foundation have sufficient capacity to carry the proposed load configuration.  No
modifications are required at this time.
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APPENDIX A

TNXTOWER OUTPUT



 Jacobs Engineering Group, Inc.
 5449 Bells Ferry Road

 Acworth, GA 30102
 Phone: 770-701-2500

 FAX: 770-701-2501

Job: GREENWICH NORTH
 Project: BU#841290 WO#1600451
 Client: Crown Castle  Drawn by: Don Martin Serrano  App'd:

 Code:  TIA-222-G  Date: 08/02/18  Scale:  NTS
 Path:

I:\PSIF\Projects\PH_WORKSHARE\PH_WS_053\Technical\JPPI_Crown_Castle\JPPI_WO\841290 GREENWICH NORTH\WO 1600451\Analysis\LC7\BU841290_WO1600451_LC7_20180802.eri
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Lightning Rod 5/8x4' 160ERICSSON AIR 21 B2A B4P w/ Mount
Pipe

160ERICSSON AIR 21 B2A B4P w/ Mount
Pipe

160ERICSSON AIR 21 B2A B4P w/ Mount
Pipe

160ATMAA1412D-1A20 160ATMAA1412D-1A20 160ATMAA1412D-1A20 160AIR 32 B2A/B66AA w/ Mount Pipe 160AIR 32 B2A/B66AA w/ Mount Pipe 160AIR 32 B2A/B66AA w/ Mount Pipe 160RADIO 4449 B12/B71 160RADIO 4449 B12/B71 160RADIO 4449 B12/B71 160APXVAARR24_43-U-NA20 w/ Mount
Pipe

160APXVAARR24_43-U-NA20 w/ Mount
Pipe

160APXVAARR24_43-U-NA20 w/ Mount
Pipe

160Platform Mount [LP 1201-1] 1606' x 2" Mount Pipe 1606' x 2" Mount Pipe 1606' x 2" Mount Pipe 160RRUS 32 B2 153RRUS 32 B2 153RRUS 32 B2 153RRUS 11 153RRUS 11 153RRUS 11 1536' x 2" Mount Pipe 1536' x 2" Mount Pipe 1536' x 2" Mount Pipe 153Side Arm Mount [SO 102-3] 1537770.00 w/ Mount Pipe 1497770.00 w/ Mount Pipe 1497770.00 w/ Mount Pipe 149(4) LGP21401 149(4) LGP21401 149(4) LGP21401 149HPA-65R-BUU-H6 w/ Mount Pipe 149HPA-65R-BUU-H6 w/ Mount Pipe 149HPA-65R-BUU-H6 w/ Mount Pipe 149QS66512-2 w/ Mount Pipe 149QS66512-2 w/ Mount Pipe 149QS66512-2 w/ Mount Pipe 149RRUS 32 149RRUS 32 149RRUS 32 149RADIO 4426 149RADIO 4426 149RADIO 4426 149DBC0061F1V51-2 149DBC0061F1V51-2 149DBC0061F1V51-2 149DC6-48-60-18-8F 149DC6-48-60-18-8C 1496' x 2" Mount Pipe 1496' x 2" Mount Pipe 1496' x 2" Mount Pipe 149Miscellaneous [NA 510-1] 149Platform Mount [LP 1201-1] 149(2) APL868013-42T0 w/ Mount Pipe 140(2) APL868013-42T0 w/ Mount Pipe 140WWX063X19G00 w/ Mount Pipe 140WWX063X19G00 w/ Mount Pipe 140WWX063X19G00 w/ Mount Pipe 140(2) DB844H80E-XY w/ Mount Pipe 140RRH2X60-PCS 140RRH2X60-PCS 140RRH2X60-PCS 140RC2DC-3315-PF-48 140WWX063X19G00 w/ Mount Pipe 140WWX063X19G00 w/ Mount Pipe 140WWX063X19G00 w/ Mount Pipe 140QUAD656C0000G w/ Mount Pipe 140QUAD656C0000G w/ Mount Pipe 140QUAD656C0000G w/ Mount Pipe 140B13 RRH 4X30 140B13 RRH 4X30 140B13 RRH 4X30 140RRH2X60-AWS 140RRH2X60-AWS 140RRH2X60-AWS 140RC2DC-3315-PF-48 140Platform Mount [LP 1201-1] 140APXVSPP18-C-A20 w/ Mount Pipe 120APXVSPP18-C-A20 w/ Mount Pipe 120APXVSPP18-C-A20 w/ Mount Pipe 120APXVTM14-ALU-I20 w/ Mount Pipe 120APXVTM14-ALU-I20 w/ Mount Pipe 120APXVTM14-ALU-I20 w/ Mount Pipe 120TD-RRH8x20-25 120TD-RRH8x20-25 120TD-RRH8x20-25 120Miscellaneous [NA 510-1] 120Platform Mount [LP 1201-1] 120(2) 6' x 2" Mount Pipe 120(2) 6' x 2" Mount Pipe 120(2) 6' x 2" Mount Pipe 120800MHZ RRH 119800MHZ RRH 119800MHZ RRH 1191900MHz RRH 1191900MHz RRH 1191900MHz RRH 119Side Arm Mount [SO 102-3] 119Side Arm Mount [SO 701-1] 72(2) GPS_A 72DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

Lightning Rod 5/8x4' 160

ERICSSON AIR 21 B2A B4P w/ Mount
Pipe

160

ERICSSON AIR 21 B2A B4P w/ Mount
Pipe

160

ERICSSON AIR 21 B2A B4P w/ Mount
Pipe

160

ATMAA1412D-1A20 160

ATMAA1412D-1A20 160

ATMAA1412D-1A20 160

AIR 32 B2A/B66AA w/ Mount Pipe 160

AIR 32 B2A/B66AA w/ Mount Pipe 160

AIR 32 B2A/B66AA w/ Mount Pipe 160

RADIO 4449 B12/B71 160

RADIO 4449 B12/B71 160

RADIO 4449 B12/B71 160

APXVAARR24_43-U-NA20 w/ Mount
Pipe

160

APXVAARR24_43-U-NA20 w/ Mount
Pipe

160

APXVAARR24_43-U-NA20 w/ Mount
Pipe

160

Platform Mount [LP 1201-1] 160

6' x 2" Mount Pipe 160

6' x 2" Mount Pipe 160

6' x 2" Mount Pipe 160

RRUS 32 B2 153

RRUS 32 B2 153

RRUS 32 B2 153

RRUS 11 153

RRUS 11 153

RRUS 11 153

6' x 2" Mount Pipe 153

6' x 2" Mount Pipe 153

6' x 2" Mount Pipe 153

Side Arm Mount [SO 102-3] 153

7770.00 w/ Mount Pipe 149

7770.00 w/ Mount Pipe 149

7770.00 w/ Mount Pipe 149

(4) LGP21401 149

(4) LGP21401 149

(4) LGP21401 149

HPA-65R-BUU-H6 w/ Mount Pipe 149

HPA-65R-BUU-H6 w/ Mount Pipe 149

HPA-65R-BUU-H6 w/ Mount Pipe 149

QS66512-2 w/ Mount Pipe 149

QS66512-2 w/ Mount Pipe 149

QS66512-2 w/ Mount Pipe 149

RRUS 32 149

RRUS 32 149

RRUS 32 149

RADIO 4426 149

RADIO 4426 149

RADIO 4426 149

DBC0061F1V51-2 149

DBC0061F1V51-2 149

DBC0061F1V51-2 149

DC6-48-60-18-8F 149

DC6-48-60-18-8C 149

6' x 2" Mount Pipe 149

6' x 2" Mount Pipe 149

6' x 2" Mount Pipe 149

Miscellaneous [NA 510-1] 149

Platform Mount [LP 1201-1] 149

(2) APL868013-42T0 w/ Mount Pipe 140

(2) APL868013-42T0 w/ Mount Pipe 140

WWX063X19G00 w/ Mount Pipe 140

WWX063X19G00 w/ Mount Pipe 140

WWX063X19G00 w/ Mount Pipe 140

(2) DB844H80E-XY w/ Mount Pipe 140

RRH2X60-PCS 140

RRH2X60-PCS 140

RRH2X60-PCS 140

RC2DC-3315-PF-48 140

WWX063X19G00 w/ Mount Pipe 140

WWX063X19G00 w/ Mount Pipe 140

WWX063X19G00 w/ Mount Pipe 140

QUAD656C0000G w/ Mount Pipe 140

QUAD656C0000G w/ Mount Pipe 140

QUAD656C0000G w/ Mount Pipe 140

B13 RRH 4X30 140

B13 RRH 4X30 140

B13 RRH 4X30 140

RRH2X60-AWS 140

RRH2X60-AWS 140

RRH2X60-AWS 140

RC2DC-3315-PF-48 140

Platform Mount [LP 1201-1] 140

APXVSPP18-C-A20 w/ Mount Pipe 120

APXVSPP18-C-A20 w/ Mount Pipe 120

APXVSPP18-C-A20 w/ Mount Pipe 120

APXVTM14-ALU-I20 w/ Mount Pipe 120

APXVTM14-ALU-I20 w/ Mount Pipe 120

APXVTM14-ALU-I20 w/ Mount Pipe 120

TD-RRH8x20-25 120

TD-RRH8x20-25 120

TD-RRH8x20-25 120

Miscellaneous [NA 510-1] 120

Platform Mount [LP 1201-1] 120

(2) 6' x 2" Mount Pipe 120

(2) 6' x 2" Mount Pipe 120

(2) 6' x 2" Mount Pipe 120

800MHZ RRH 119

800MHZ RRH 119

800MHZ RRH 119

1900MHz RRH 119

1900MHz RRH 119

1900MHz RRH 119

Side Arm Mount [SO 102-3] 119

Side Arm Mount [SO 701-1] 72

(2) GPS_A 72

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

A572-65 65 ksi 80 ksi

TOWER DESIGN NOTES
1. Tower is located in Fairfield County, Connecticut.
2. Tower designed for Exposure B to the TIA-222-G Standard.
3. Tower designed for a 93 mph basic wind in accordance with the TIA-222-G Standard.
4. Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to increase

in thickness with height.
5. Deflections are based upon a 60 mph wind.
6. Tower Structure Class II.
7. Topographic Category 1 with Crest Height of 0.00 ft
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MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

A572-65 65 ksi 80 ksi

TOWER DESIGN NOTES
1. Tower is located in Fairfield County, Connecticut.
2. Tower designed for Exposure B to the TIA-222-G Standard.
3. Tower designed for a 93 mph basic wind in accordance with the TIA-222-G Standard.
4. Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to increase

in thickness with height.
5. Deflections are based upon a 60 mph wind.
6. Tower Structure Class II.
7. Topographic Category 1 with Crest Height of 0.00 ft
8. TOWER RATING: 57.6%
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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:

1) Tower is located in Fairfield County, Connecticut.
2) Basic wind speed of 93 mph.
3) Structure Class II.
4) Exposure Category B.
5) Topographic Category 1.
6) Crest Height 0.00 ft.
7) Nominal ice thickness of 0.7500 in.
8) Ice thickness is considered to increase with height.
9) Ice density of 56 pcf.
10) A wind speed of 50 mph  is used in combination with ice.
11) Temperature drop of 50 °F.
12) Deflections calculated using a wind speed of 60 mph.
13) A non-linear (P-delta) analysis was used.
14) Pressures are calculated at each section.
15) Stress ratio used in pole design is 1.
16) 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 160.00-152.00 8.00 0.00 18 29.0000 30.6200 0.1875 0.5625 A572-65

(65 ksi)
L2 152.00-111.29 40.71 5.42 18 30.6200 38.8600 0.2500 0.7500 A572-65

(65 ksi)

L3 111.29-77.42 39.29 6.17 18 37.2630 45.0900 0.3125 0.9375 A572-65
(65 ksi)

L4 77.42-36.46 47.13 7.08 18 43.2359 52.6200 0.4375 1.3125 A572-65
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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)

L5 36.46-0.00 43.54 18 50.3353 59.0000 0.5000 1.5000 A572-65
(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 29.4242 17.1470 1798.4090 10.2284 14.7320 122.0750 3599.1844 8.5751 4.8400 25.813
31.0692 18.1111 2119.1346 10.8035 15.5550 136.2353 4241.0576 9.0573 5.1251 27.334

L2 31.0615 24.0986 2808.1400 10.7814 15.5550 180.5302 5619.9750 12.0516 5.0371 20.148

39.4286 30.6370 5770.1059 13.7066 19.7409 292.2922 11547.804
3

15.3214 6.4874 25.949

L3 38.8956 36.6502 6321.9882 13.1174 18.9296 333.9740 12652.295

0

18.3286 6.1183 19.578

45.7470 44.4137 11250.554
3

15.8960 22.9057 491.1679 22515.912
5

22.2111 7.4958 23.987

L4 45.0963 59.4309 13753.202
4

15.1934 21.9638 626.1754 27524.501
6

29.7211 6.9935 15.985

53.3778 72.4619 24928.553

3

18.5248 26.7310 932.5723 49889.908

2

36.2378 8.6451 19.76

L5 52.4808 79.0886 24815.630
0

17.6915 25.5703 970.4855 49663.913
1

39.5518 8.1550 16.31

59.8485 92.8395 40140.425
8

20.7675 29.9720 1339.2642 80333.669
4

46.4286 9.6800 19.36

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 160.00-
152.00

1 1 1

L2 152.00-
111.29

1 1 1

L3 111.29-

77.42

1 1 1

L4 77.42-
36.46

1 1 1

L5 36.46-0.00 1 1 1

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

r
Component

Type
Placement

ft

Total
Number

Number
Per Row

Start/En
d

Position

Width or
Diamete

r
in

Perimete
r

in

Weight

plf

****

Safety Line 5/8 B Surface Ar
(CaAa)

160.00 - 0.00 1 1 0.400
0.400

0.8800 0.40

*******

Feed Line/Linear Appurtenances - Entered As Area
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Description Face
or

Leg

Allow
Shield

Component
Type

Placement

ft

Total
Number

CAAA

ft2/ft

Weight

plf
***160***

LDF7-50A(1-5/8) A No Inside Pole 160.00 - 0.00 10 No Ice
1/2'' Ice
1'' Ice

0.00
0.00
0.00

0.82
0.82
0.82

MLE Hybrid
9Power/18Fiber RL

2(1-5/8)

A No Inside Pole 160.00 - 0.00 1 No Ice
1/2'' Ice
1'' Ice

0.00
0.00
0.00

1.07
1.07
1.07

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

A No Inside Pole 160.00 - 0.00 2 No Ice
1/2'' Ice
1'' Ice

0.00
0.00
0.00

1.70
1.70
1.70

***153***
***149***

LDF7-50A(1-5/8) A No Inside Pole 149.00 - 0.00 12 No Ice

1/2'' Ice
1'' Ice

0.00

0.00
0.00

0.82

0.82
0.82

WR-VG86ST-BRD(3/4) A No Inside Pole 149.00 - 0.00 4 No Ice

1/2'' Ice
1'' Ice

0.00

0.00
0.00

0.58

0.58
0.58

FB-L98B-034-XXX(3/8) A No Inside Pole 149.00 - 0.00 2 No Ice

1/2'' Ice
1'' Ice

0.00

0.00
0.00

0.06

0.06
0.06

***140***

LDF7-50A(1-5/8) A No Inside Pole 140.00 - 0.00 18 No Ice
1/2'' Ice
1'' Ice

0.00
0.00
0.00

0.82
0.82
0.82

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

A No Inside Pole 140.00 - 0.00 2 No Ice
1/2'' Ice
1'' Ice

0.00
0.00
0.00

1.30
1.30
1.30

***120***
LDF4-50A(1/2) C No Inside Pole 120.00 - 0.00 3 No Ice

1/2'' Ice

1'' Ice

0.00
0.00

0.00

0.15
0.15

0.15
HB114-1-05U3-S3J(1-

1/4)
C No Inside Pole 120.00 - 0.00 4 No Ice

1/2'' Ice

1'' Ice

0.00
0.00

0.00

0.90
0.90

0.90
*******

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 160.00-152.00 A

B
C

0.000

0.000
0.000

0.000

0.000
0.000

0.000

0.704
0.000

0.000

0.000
0.000

0.10

0.00
0.00

L2 152.00-111.29 A

B
C

0.000

0.000
0.000

0.000

0.000
0.000

0.000

3.582
0.000

0.000

0.000
0.000

1.48

0.02
0.04

L3 111.29-77.42 A

B
C

0.000

0.000
0.000

0.000

0.000
0.000

0.000

2.981
0.000

0.000

0.000
0.000

1.43

0.01
0.14

L4 77.42-36.46 A

B
C

0.000

0.000
0.000

0.000

0.000
0.000

0.000

3.604
0.000

0.000

0.000
0.000

1.73

0.02
0.17

L5 36.46-0.00 A

B
C

0.000

0.000
0.000

0.000

0.000
0.000

0.000

3.208
0.000

0.000

0.000
0.000

1.54

0.01
0.15

Feed Line/Linear Appurtenances Section Areas - With Ice
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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 160.00-152.00 A

B
C

1.752 0.000

0.000
0.000

0.000

0.000
0.000

0.000

3.507
0.000

0.000

0.000
0.000

0.10

0.05
0.00

L2 152.00-111.29 A

B
C

1.722 0.000

0.000
0.000

0.000

0.000
0.000

0.000

17.602
0.000

0.000

0.000
0.000

1.48

0.24
0.04

L3 111.29-77.42 A

B
C

1.666 0.000

0.000
0.000

0.000

0.000
0.000

0.000

14.644
0.000

0.000

0.000
0.000

1.43

0.20
0.14

L4 77.42-36.46 A

B
C

1.584 0.000

0.000
0.000

0.000

0.000
0.000

0.000

17.250
0.000

0.000

0.000
0.000

1.73

0.23
0.17

L5 36.46-0.00 A

B
C

1.410 0.000

0.000
0.000

0.000

0.000
0.000

0.000

14.759
0.000

0.000

0.000
0.000

1.54

0.19
0.15

Feed Line Center of Pressure
 Section Elevation

ft

CPX

in

CPZ

in

CPX

Ice
in

CPZ

Ice
in

L1 160.00-152.00 0.7439 0.2417 1.6778 0.5451

L2 152.00-111.29 0.7464 0.2425 1.7027 0.5532
L3 111.29-77.42 0.7488 0.2433 1.7485 0.5681
L4 77.42-36.46 0.7507 0.2439 1.7432 0.5664

L5 36.46-0.00 0.7520 0.2443 1.7084 0.5551

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

L1 23 Safety Line 5/8 152.00 -
160.00

1.0000 1.0000

L2 23 Safety Line 5/8 111.29 -

152.00

1.0000 1.0000

L3 23 Safety Line 5/8 77.42 -
111.29

1.0000 1.0000

L4 23 Safety Line 5/8 36.46 -
77.42

1.0000 1.0000

Discrete Tower Loads
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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

Lightning Rod 5/8x4' C From Leg 0.00
0.00
2.00

0.0000 160.00 No Ice
1/2''
Ice

1'' Ice

0.25
0.66
0.97

0.25
0.66
0.97

0.03
0.03
0.04

***160***
ERICSSON AIR 21 B2A

B4P w/ Mount Pipe

A From Face 4.00

0.00
3.00

0.0000 160.00 No Ice

1/2''
Ice

1'' Ice

6.33

6.78
7.21

5.64

6.43
7.13

0.11

0.17
0.23

ERICSSON AIR 21 B2A
B4P w/ Mount Pipe

B From Face 4.00
0.00
3.00

0.0000 160.00 No Ice
1/2''
Ice

1'' Ice

6.33
6.78
7.21

5.64
6.43
7.13

0.11
0.17
0.23

ERICSSON AIR 21 B2A
B4P w/ Mount Pipe

C From Face 4.00
0.00

3.00

0.0000 160.00 No Ice
1/2''

Ice
1'' Ice

6.33
6.78

7.21

5.64
6.43

7.13

0.11
0.17

0.23

ATMAA1412D-1A20 A From Face 4.00

0.00
3.00

0.0000 160.00 No Ice

1/2''
Ice

1'' Ice

1.00

1.13
1.26

0.41

0.50
0.59

0.01

0.02
0.03

ATMAA1412D-1A20 B From Face 4.00
0.00
3.00

0.0000 160.00 No Ice
1/2''
Ice

1'' Ice

1.00
1.13
1.26

0.41
0.50
0.59

0.01
0.02
0.03

ATMAA1412D-1A20 C From Face 4.00
0.00

3.00

0.0000 160.00 No Ice
1/2''

Ice
1'' Ice

1.00
1.13

1.26

0.41
0.50

0.59

0.01
0.02

0.03

AIR 32 B2A/B66AA w/

Mount Pipe

A From Face 4.00

0.00
3.00

0.0000 160.00 No Ice

1/2''
Ice

1'' Ice

6.75

7.20
7.65

6.07

6.87
7.58

0.15

0.21
0.28

AIR 32 B2A/B66AA w/
Mount Pipe

B From Face 4.00
0.00
3.00

0.0000 160.00 No Ice
1/2''
Ice

1'' Ice

6.75
7.20
7.65

6.07
6.87
7.58

0.15
0.21
0.28

AIR 32 B2A/B66AA w/
Mount Pipe

C From Face 4.00
0.00

3.00

0.0000 160.00 No Ice
1/2''

Ice
1'' Ice

6.75
7.20

7.65

6.07
6.87

7.58

0.15
0.21

0.28

RADIO 4449 B12/B71 A From Face 4.00

0.00
3.00

0.0000 160.00 No Ice

1/2''
Ice

1'' Ice

1.65

1.81
1.98

1.30

1.44
1.60

0.08

0.09
0.11

RADIO 4449 B12/B71 B From Face 4.00
0.00
3.00

0.0000 160.00 No Ice
1/2''
Ice

1'' Ice

1.65
1.81
1.98

1.30
1.44
1.60

0.08
0.09
0.11

RADIO 4449 B12/B71 C From Face 4.00
0.00

3.00

0.0000 160.00 No Ice
1/2''

Ice
1'' Ice

1.65
1.81

1.98

1.30
1.44

1.60

0.08
0.09

0.11

APXVAARR24_43-U-NA20

w/ Mount Pipe

A From Face 4.00

0.00
3.00

0.0000 160.00 No Ice

1/2''
Ice

1'' Ice

20.48

21.23
21.99

11.02

12.55
14.10

0.16

0.30
0.44

APXVAARR24_43-U-NA20

w/ Mount Pipe

B From Face 4.00

0.00
3.00

0.0000 160.00 No Ice

1/2''
Ice

1'' Ice

20.48

21.23
21.99

11.02

12.55
14.10

0.16

0.30
0.44

APXVAARR24_43-U-NA20
w/ Mount Pipe

C From Face 4.00
0.00
3.00

0.0000 160.00 No Ice
1/2''
Ice

1'' Ice

20.48
21.23
21.99

11.02
12.55
14.10

0.16
0.30
0.44
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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

Platform Mount [LP 1201-
1]

C None 0.0000 160.00 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

6' x 2'' Mount Pipe A From Face 4.00
0.00

0.00

0.0000 160.00 No Ice
1/2''

Ice
1'' Ice

1.43
1.92

2.29

1.43
1.92

2.29

0.02
0.03

0.05

6' x 2'' Mount Pipe B From Face 4.00

0.00
0.00

0.0000 160.00 No Ice

1/2''
Ice

1'' Ice

1.43

1.92
2.29

1.43

1.92
2.29

0.02

0.03
0.05

6' x 2'' Mount Pipe C From Face 4.00
0.00
0.00

0.0000 160.00 No Ice
1/2''
Ice

1'' Ice

1.43
1.92
2.29

1.43
1.92
2.29

0.02
0.03
0.05

***153***
RRUS 32 B2 A From Face 1.50

0.00
0.00

0.0000 153.00 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 Face 1.50

0.00
0.00

0.0000 153.00 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 Face 1.50
0.00
0.00

0.0000 153.00 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 11 A From Face 1.50
0.00

0.00

0.0000 153.00 No Ice
1/2''

Ice
1'' Ice

2.78
2.99

3.21

1.19
1.33

1.49

0.05
0.07

0.10

RRUS 11 B From Face 1.50

0.00
0.00

0.0000 153.00 No Ice

1/2''
Ice

1'' Ice

2.78

2.99
3.21

1.19

1.33
1.49

0.05

0.07
0.10

RRUS 11 C From Face 1.50
0.00
0.00

0.0000 153.00 No Ice
1/2''
Ice

1'' Ice

2.78
2.99
3.21

1.19
1.33
1.49

0.05
0.07
0.10

6' x 2'' Mount Pipe A From Face 1.00
0.00

0.00

0.0000 153.00 No Ice
1/2''

Ice
1'' Ice

1.43
1.92

2.29

1.43
1.92

2.29

0.02
0.03

0.05

6' x 2'' Mount Pipe B From Face 1.00

0.00
0.00

0.0000 153.00 No Ice

1/2''
Ice

1'' Ice

1.43

1.92
2.29

1.43

1.92
2.29

0.02

0.03
0.05

6' x 2'' Mount Pipe C From Face 1.00
0.00
0.00

0.0000 153.00 No Ice
1/2''
Ice

1'' Ice

1.43
1.92
2.29

1.43
1.92
2.29

0.02
0.03
0.05

Side Arm Mount [SO 102-
3]

C None 0.0000 153.00 No Ice
1/2''

Ice
1'' Ice

3.00
3.48

3.96

3.00
3.48

3.96

0.08
0.11

0.14

***149***

7770.00 w/ Mount Pipe A From Face 4.00
0.00
0.00

0.0000 149.00 No Ice
1/2''
Ice

1'' Ice

5.75
6.18
6.61

4.25
5.01
5.71

0.06
0.10
0.16

7770.00 w/ Mount Pipe B From Face 4.00
0.00

0.00

0.0000 149.00 No Ice
1/2''

Ice

5.75
6.18

6.61

4.25
5.01

5.71

0.06
0.10

0.16
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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

1'' Ice
7770.00 w/ Mount Pipe C From Face 4.00

0.00

0.00

0.0000 149.00 No Ice
1/2''

Ice
1'' Ice

5.75
6.18

6.61

4.25
5.01

5.71

0.06
0.10

0.16

(4) LGP21401 A From Face 4.00

0.00
0.00

0.0000 149.00 No Ice

1/2''
Ice

1'' Ice

1.10

1.24
1.38

0.21

0.27
0.35

0.01

0.02
0.03

(4) LGP21401 B From Face 4.00
0.00
0.00

0.0000 149.00 No Ice
1/2''
Ice

1'' Ice

1.10
1.24
1.38

0.21
0.27
0.35

0.01
0.02
0.03

(4) LGP21401 C From Face 4.00
0.00

0.00

0.0000 149.00 No Ice
1/2''

Ice
1'' Ice

1.10
1.24

1.38

0.21
0.27

0.35

0.01
0.02

0.03

HPA-65R-BUU-H6 w/

Mount Pipe

A From Face 4.00

0.00
0.00

0.0000 149.00 No Ice

1/2''
Ice

1'' Ice

9.90

10.47
11.01

8.11

9.30
10.21

0.08

0.16
0.25

HPA-65R-BUU-H6 w/

Mount Pipe

B From Face 4.00

0.00
0.00

0.0000 149.00 No Ice

1/2''
Ice

1'' Ice

9.90

10.47
11.01

8.11

9.30
10.21

0.08

0.16
0.25

HPA-65R-BUU-H6 w/
Mount Pipe

C From Face 4.00
0.00
0.00

0.0000 149.00 No Ice
1/2''
Ice

1'' Ice

9.90
10.47
11.01

8.11
9.30
10.21

0.08
0.16
0.25

QS66512-2 w/ Mount Pipe A From Face 4.00
0.00

0.00

0.0000 149.00 No Ice
1/2''

Ice
1'' Ice

8.37
8.93

9.46

8.46
9.66

10.55

0.14
0.21

0.30

QS66512-2 w/ Mount Pipe B From Face 4.00

0.00
0.00

0.0000 149.00 No Ice

1/2''
Ice

1'' Ice

8.37

8.93
9.46

8.46

9.66
10.55

0.14

0.21
0.30

QS66512-2 w/ Mount Pipe C From Face 4.00
0.00
0.00

0.0000 149.00 No Ice
1/2''
Ice

1'' Ice

8.37
8.93
9.46

8.46
9.66
10.55

0.14
0.21
0.30

RRUS 32 A From Face 4.00
0.00

0.00

0.0000 149.00 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 Face 4.00

0.00
0.00

0.0000 149.00 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 Face 4.00
0.00
0.00

0.0000 149.00 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

RADIO 4426 A From Face 4.00
0.00

0.00

0.0000 149.00 No Ice
1/2''

Ice
1'' Ice

1.64
1.80

1.97

0.73
0.84

0.97

0.05
0.06

0.08

RADIO 4426 B From Face 4.00

0.00
0.00

0.0000 149.00 No Ice

1/2''
Ice

1'' Ice

1.64

1.80
1.97

0.73

0.84
0.97

0.05

0.06
0.08

RADIO 4426 C From Face 4.00
0.00
0.00

0.0000 149.00 No Ice
1/2''
Ice

1'' Ice

1.64
1.80
1.97

0.73
0.84
0.97

0.05
0.06
0.08
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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

DBC0061F1V51-2 A From Face 4.00
0.00
0.00

0.0000 149.00 No Ice
1/2''
Ice

1'' Ice

0.43
0.51
0.61

0.41
0.50
0.59

0.03
0.03
0.04

DBC0061F1V51-2 B From Face 4.00
0.00

0.00

0.0000 149.00 No Ice
1/2''

Ice
1'' Ice

0.43
0.51

0.61

0.41
0.50

0.59

0.03
0.03

0.04

DBC0061F1V51-2 C From Face 4.00

0.00
0.00

0.0000 149.00 No Ice

1/2''
Ice

1'' Ice

0.43

0.51
0.61

0.41

0.50
0.59

0.03

0.03
0.04

DC6-48-60-18-8F B From Face 4.00
0.00
0.00

0.0000 149.00 No Ice
1/2''
Ice

1'' Ice

0.92
1.46
1.64

0.92
1.46
1.64

0.03
0.05
0.07

DC6-48-60-18-8C C From Face 4.00
0.00

0.00

0.0000 149.00 No Ice
1/2''

Ice
1'' Ice

2.74
2.96

3.20

2.74
2.96

3.20

0.03
0.05

0.08

6' x 2'' Mount Pipe A From Face 4.00
0.00

0.00

0.0000 149.00 No Ice
1/2''

Ice
1'' Ice

1.43
1.92

2.29

1.43
1.92

2.29

0.02
0.03

0.05

6' x 2'' Mount Pipe B From Face 4.00

0.00
0.00

0.0000 149.00 No Ice

1/2''
Ice

1'' Ice

1.43

1.92
2.29

1.43

1.92
2.29

0.02

0.03
0.05

6' x 2'' Mount Pipe C From Face 4.00
0.00
0.00

0.0000 149.00 No Ice
1/2''
Ice

1'' Ice

1.43
1.92
2.29

1.43
1.92
2.29

0.02
0.03
0.05

Miscellaneous [NA 510-1] C From Leg 0.00
0.00

3.00

0.0000 149.00 No Ice
1/2''

Ice
1'' Ice

6.00
8.50

8.60

6.00
8.50

8.60

0.26
0.34

0.34

Platform Mount [LP 1201-

1]

C None 0.0000 149.00 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

***140***
(2) APL868013-42T0 w/

Mount Pipe
C From Face 4.00

0.00

2.00

0.0000 140.00 No Ice
1/2''

Ice
1'' Ice

3.10
3.48

3.85

4.80
5.42

6.04

0.02
0.06

0.11

(2) APL868013-42T0 w/

Mount Pipe

B From Face 4.00

0.00
2.00

0.0000 140.00 No Ice

1/2''
Ice

1'' Ice

3.10

3.48
3.85

4.80

5.42
6.04

0.02

0.06
0.11

WWX063X19G00 w/
Mount Pipe

A From Face 4.00
0.00
2.00

0.0000 140.00 No Ice
1/2''
Ice

1'' Ice

8.84
9.41
9.96

7.28
8.50
9.47

0.06
0.13
0.21

WWX063X19G00 w/
Mount Pipe

B From Face 4.00
0.00

2.00

0.0000 140.00 No Ice
1/2''

Ice
1'' Ice

8.84
9.41

9.96

7.28
8.50

9.47

0.06
0.13

0.21

WWX063X19G00 w/

Mount Pipe

C From Face 4.00

0.00
2.00

0.0000 140.00 No Ice

1/2''
Ice

1'' Ice

8.84

9.41
9.96

7.28

8.50
9.47

0.06

0.13
0.21

(2) DB844H80E-XY w/
Mount Pipe

A From Face 4.00
0.00
2.00

0.0000 140.00 No Ice
1/2''
Ice

1'' Ice

3.30
3.67
4.03

4.80
5.42
6.04

0.03
0.07
0.12
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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

RRH2X60-PCS A From Face 4.00
0.00
2.00

0.0000 140.00 No Ice
1/2''
Ice

1'' Ice

2.20
2.39
2.59

1.72
1.90
2.09

0.06
0.08
0.10

RRH2X60-PCS B From Face 4.00
0.00

2.00

0.0000 140.00 No Ice
1/2''

Ice
1'' Ice

2.20
2.39

2.59

1.72
1.90

2.09

0.06
0.08

0.10

RRH2X60-PCS C From Face 4.00

0.00
2.00

0.0000 140.00 No Ice

1/2''
Ice

1'' Ice

2.20

2.39
2.59

1.72

1.90
2.09

0.06

0.08
0.10

RC2DC-3315-PF-48 B From Face 4.00
0.00
2.00

0.0000 140.00 No Ice
1/2''
Ice

1'' Ice

3.79
4.04
4.30

2.51
2.72
2.94

0.03
0.06
0.10

WWX063X19G00 w/
Mount Pipe

A From Face 4.00
0.00

2.00

0.0000 140.00 No Ice
1/2''

Ice
1'' Ice

8.84
9.41

9.96

7.28
8.50

9.47

0.06
0.13

0.21

WWX063X19G00 w/
Mount Pipe

B From Face 4.00
0.00

2.00

0.0000 140.00 No Ice
1/2''

Ice
1'' Ice

8.84
9.41

9.96

7.28
8.50

9.47

0.06
0.13

0.21

WWX063X19G00 w/

Mount Pipe

C From Face 4.00

0.00
2.00

0.0000 140.00 No Ice

1/2''
Ice

1'' Ice

8.84

9.41
9.96

7.28

8.50
9.47

0.06

0.13
0.21

QUAD656C0000G w/
Mount Pipe

A From Face 4.00
0.00
2.00

0.0000 140.00 No Ice
1/2''
Ice

1'' Ice

13.48
14.10
14.68

7.33
8.55
9.50

0.08
0.17
0.28

QUAD656C0000G w/
Mount Pipe

B From Face 4.00
0.00

2.00

0.0000 140.00 No Ice
1/2''

Ice
1'' Ice

13.48
14.10

14.68

7.33
8.55

9.50

0.08
0.17

0.28

QUAD656C0000G w/

Mount Pipe

C From Face 4.00

0.00
2.00

0.0000 140.00 No Ice

1/2''
Ice

1'' Ice

13.48

14.10
14.68

7.33

8.55
9.50

0.08

0.17
0.28

B13 RRH 4X30 A From Face 4.00
0.00
2.00

0.0000 140.00 No Ice
1/2''
Ice

1'' Ice

2.06
2.24
2.43

1.32
1.48
1.64

0.06
0.07
0.09

B13 RRH 4X30 B From Face 4.00
0.00

2.00

0.0000 140.00 No Ice
1/2''

Ice
1'' Ice

2.06
2.24

2.43

1.32
1.48

1.64

0.06
0.07

0.09

B13 RRH 4X30 C From Face 4.00

0.00
2.00

0.0000 140.00 No Ice

1/2''
Ice

1'' Ice

2.06

2.24
2.43

1.32

1.48
1.64

0.06

0.07
0.09

RRH2X60-AWS A From Face 4.00
0.00
2.00

0.0000 140.00 No Ice
1/2''
Ice

1'' Ice

3.50
3.76
4.03

1.82
2.05
2.29

0.06
0.08
0.11

RRH2X60-AWS B From Face 4.00
0.00

2.00

0.0000 140.00 No Ice
1/2''

Ice
1'' Ice

3.50
3.76

4.03

1.82
2.05

2.29

0.06
0.08

0.11

RRH2X60-AWS C From Face 4.00

0.00
2.00

0.0000 140.00 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

RC2DC-3315-PF-48 A From Face 4.00 0.0000 140.00 No Ice 3.79 2.51 0.03



August 02, 2018
160 ft Monopole Tower Structural Analysis CCI BU No 841290
Project Number 1600451, Application 447817, Revision 0 Page 17

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

4.04
4.30

2.72
2.94

0.06
0.10

Platform Mount [LP 1201-
1]

C None 0.0000 140.00 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

***120***
APXVSPP18-C-A20 w/

Mount Pipe

A From Leg 4.00

0.00
2.00

0.0000 120.00 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
2.00

0.0000 120.00 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

2.00

0.0000 120.00 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-ALU-I20 w/
Mount Pipe

A From Leg 4.00
0.00

2.00

0.0000 120.00 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-ALU-I20 w/

Mount Pipe

B From Leg 4.00

0.00
2.00

0.0000 120.00 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-ALU-I20 w/
Mount Pipe

C From Leg 4.00
0.00
2.00

0.0000 120.00 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

2.00

0.0000 120.00 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 B From Leg 4.00

0.00
2.00

0.0000 120.00 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 C From Leg 4.00
0.00
2.00

0.0000 120.00 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

Miscellaneous [NA 510-1] C From Leg 0.00
0.00

3.00

0.0000 120.00 No Ice
1/2''

Ice
1'' Ice

6.00
8.50

8.60

6.00
8.50

8.60

0.26
0.34

0.34

Platform Mount [LP 1201-

1]

C None 0.0000 120.00 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

(2) 6' x 2'' Mount Pipe A From Leg 4.00
0.00
0.00

0.0000 120.00 No Ice
1/2''
Ice

1'' Ice

1.43
1.92
2.29

1.43
1.92
2.29

0.02
0.03
0.05

(2) 6' x 2'' Mount Pipe B From Leg 4.00
0.00

0.00

0.0000 120.00 No Ice
1/2''

Ice
1'' Ice

1.43
1.92

2.29

1.43
1.92

2.29

0.02
0.03

0.05

(2) 6' x 2'' Mount Pipe C From Leg 4.00

0.00
0.00

0.0000 120.00 No Ice

1/2''
Ice

1'' Ice

1.43

1.92
2.29

1.43

1.92
2.29

0.02

0.03
0.05

***119***
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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

800MHZ RRH A From Leg 1.50
0.00
3.00

0.0000 119.00 No Ice
1/2''
Ice

1'' Ice

2.13
2.32
2.51

1.77
1.95
2.13

0.05
0.07
0.10

800MHZ RRH B From Leg 1.50
0.00

3.00

0.0000 119.00 No Ice
1/2''

Ice
1'' Ice

2.13
2.32

2.51

1.77
1.95

2.13

0.05
0.07

0.10

800MHZ RRH C From Leg 1.50

0.00
3.00

0.0000 119.00 No Ice

1/2''
Ice

1'' Ice

2.13

2.32
2.51

1.77

1.95
2.13

0.05

0.07
0.10

1900MHz RRH A From Leg 1.50
0.00
3.00

0.0000 119.00 No Ice
1/2''
Ice

1'' Ice

2.49
2.70
2.91

3.26
3.48
3.72

0.04
0.08
0.11

1900MHz RRH B From Leg 1.50
0.00

3.00

0.0000 119.00 No Ice
1/2''

Ice
1'' Ice

2.49
2.70

2.91

3.26
3.48

3.72

0.04
0.08

0.11

1900MHz RRH C From Leg 1.50
0.00

3.00

0.0000 119.00 No Ice
1/2''

Ice
1'' Ice

2.49
2.70

2.91

3.26
3.48

3.72

0.04
0.08

0.11

Side Arm Mount [SO 102-

3]

C None 0.0000 119.00 No Ice

1/2''
Ice

1'' Ice

3.00

3.48
3.96

3.00

3.48
3.96

0.08

0.11
0.14

***72***
Side Arm Mount [SO 701-

1]
B From Leg 1.50

0.00

0.00

0.0000 72.00 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

(2) GPS_A B From Leg 3.00

0.00
1.00

0.0000 72.00 No Ice

1/2''
Ice

1'' Ice

0.26

0.32
0.39

0.26

0.32
0.39

0.00

0.00
0.01

*****

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
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Comb.
No.

Description

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

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 160 - 152 Pole Max Tension 26 0.00 0.00 0.00

Max. Compression 26 -12.12 0.00 -0.06
Max. Mx 20 -5.23 56.99 -0.03
Max. My 14 -5.23 0.04 -56.98

Max. Vy 20 -6.64 56.99 -0.03
Max. Vx 14 6.64 0.04 -56.98

Max. Torque 12 -0.02

L2 152 - 111.29 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -49.48 0.46 -0.30

Max. Mx 20 -22.79 642.17 -0.16

Max. My 14 -22.79 0.57 -640.49
Max. Vy 20 -23.23 642.17 -0.16
Max. Vx 14 23.18 0.57 -640.49

Max. Torque 11 -0.56
L3 111.29 -

77.42
Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -60.90 0.13 -0.40
Max. Mx 20 -30.98 1455.27 -0.00
Max. My 14 -30.98 0.37 -1451.96

Max. Vy 20 -25.80 1455.27 -0.00
Max. Vx 14 25.75 0.37 -1451.96

Max. Torque 13 -0.55

L4 77.42 -
36.46

Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -79.73 -0.83 -0.85

Max. Mx 20 -45.49 2552.04 -0.27
Max. My 14 -45.49 0.23 -2547.55
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Sectio
n

No.

Elevation
ft

Component
Type

Condition Gov.
Load

Comb.

Axial

K

Major Axis
Moment

kip-ft

Minor Axis
Moment

kip-ft
Max. Vy 20 -28.82 2552.04 -0.27

Max. Vx 14 28.78 0.23 -2547.55
Max. Torque 13 -0.55

L5 36.46 - 0 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -104.73 -1.33 -1.01
Max. Mx 20 -65.84 3865.37 -0.57
Max. My 14 -65.84 0.47 -3859.42

Max. Vy 20 -31.38 3865.37 -0.57
Max. Vx 14 31.34 0.47 -3859.42

Max. Torque 11 -0.49

Maximum Reactions
Location Condition Gov.

Load
Comb.

Vertical
K

Horizontal, X
K

Horizontal, Z
K

Pole Max. Vert 30 104.73 -9.37 0.00
Max. Hx 20 65.86 31.35 -0.01

Max. Hz 2 65.86 -0.01 31.31
Max. Mx 2 3858.40 -0.01 31.31
Max. Mz 8 3864.57 -31.35 0.01

Max. Torsion 23 0.49 27.14 15.65
Min. Vert 25 49.39 15.67 27.11
Min. Hx 8 65.86 -31.35 0.01

Min. Hz 14 65.86 0.01 -31.31
Min. Mx 14 -3859.42 0.01 -31.31
Min. Mz 20 -3865.37 31.35 -0.01

Min. Torsion 11 -0.49 -27.14 -15.65

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 54.88 0.00 0.00 0.40 0.30 0.00
1.2 Dead+1.6 Wind 0 deg -
No Ice

65.86 0.01 -31.31 -3858.40 0.34 -0.22

0.9 Dead+1.6 Wind 0 deg -
No Ice

49.39 0.01 -31.31 -3817.30 0.23 -0.22

1.2 Dead+1.6 Wind 30 deg -

No Ice

65.86 15.68 -27.12 -3341.46 -1932.15 0.03

0.9 Dead+1.6 Wind 30 deg -
No Ice

49.39 15.68 -27.12 -3305.87 -1911.60 0.02

1.2 Dead+1.6 Wind 60 deg -

No Ice

65.86 27.15 -15.66 -1929.01 -3346.81 0.27

0.9 Dead+1.6 Wind 60 deg -
No Ice

49.39 27.15 -15.66 -1908.52 -3311.14 0.27

1.2 Dead+1.6 Wind 90 deg -
No Ice

65.86 31.35 -0.01 0.44 -3864.57 0.44

0.9 Dead+1.6 Wind 90 deg -

No Ice

49.39 31.35 -0.01 0.31 -3823.37 0.44

1.2 Dead+1.6 Wind 120 deg
- No Ice

65.86 27.14 15.65 1929.91 -3346.75 0.49

0.9 Dead+1.6 Wind 120 deg
- No Ice

49.39 27.14 15.65 1909.15 -3311.07 0.49

1.2 Dead+1.6 Wind 150 deg

- No Ice

65.86 15.67 27.11 3342.41 -1932.04 0.41

0.9 Dead+1.6 Wind 150 deg
- No Ice

49.39 15.67 27.11 3306.55 -1911.49 0.42

1.2 Dead+1.6 Wind 180 deg
- No Ice

65.86 -0.01 31.31 3859.42 0.47 0.22
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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 180 deg

- No Ice

49.39 -0.01 31.31 3818.05 0.36 0.22

1.2 Dead+1.6 Wind 210 deg
- No Ice

65.86 -15.68 27.12 3342.47 1932.96 -0.03

0.9 Dead+1.6 Wind 210 deg
- No Ice

49.39 -15.68 27.12 3306.62 1912.19 -0.03

1.2 Dead+1.6 Wind 240 deg

- No Ice

65.86 -27.15 15.66 1930.02 3347.62 -0.27

0.9 Dead+1.6 Wind 240 deg
- No Ice

49.39 -27.15 15.66 1909.27 3311.73 -0.27

1.2 Dead+1.6 Wind 270 deg
- No Ice

65.86 -31.35 0.01 0.57 3865.37 -0.44

0.9 Dead+1.6 Wind 270 deg

- No Ice

49.39 -31.35 0.01 0.44 3823.96 -0.44

1.2 Dead+1.6 Wind 300 deg
- No Ice

65.86 -27.14 -15.65 -1928.90 3347.55 -0.49

0.9 Dead+1.6 Wind 300 deg
- No Ice

49.39 -27.14 -15.65 -1908.40 3311.66 -0.49

1.2 Dead+1.6 Wind 330 deg

- No Ice

65.86 -15.67 -27.11 -3341.39 1932.85 -0.41

0.9 Dead+1.6 Wind 330 deg
- No Ice

49.39 -15.67 -27.11 -3305.80 1912.07 -0.41

1.2 Dead+1.0 Ice+1.0 Temp 104.73 0.00 0.00 1.01 -1.33 0.00
1.2 Dead+1.0 Wind 0
deg+1.0 Ice+1.0 Temp

104.73 0.00 -9.36 -1145.83 -1.66 -0.07

1.2 Dead+1.0 Wind 30

deg+1.0 Ice+1.0 Temp

104.73 4.69 -8.11 -992.30 -575.59 0.02

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

104.73 8.11 -4.69 -572.58 -995.68 0.10

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

104.73 9.37 -0.00 0.87 -1149.34 0.16

1.2 Dead+1.0 Wind 120

deg+1.0 Ice+1.0 Temp

104.73 8.11 4.68 574.38 -995.42 0.17

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

104.73 4.68 8.11 994.28 -575.16 0.14

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

104.73 -0.00 9.36 1148.07 -1.15 0.07

1.2 Dead+1.0 Wind 210

deg+1.0 Ice+1.0 Temp

104.73 -4.69 8.11 994.54 572.78 -0.02

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

104.73 -8.11 4.69 574.82 992.86 -0.10

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

104.73 -9.37 0.00 1.37 1146.53 -0.16

1.2 Dead+1.0 Wind 300

deg+1.0 Ice+1.0 Temp

104.73 -8.11 -4.68 -572.14 992.61 -0.17

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

104.73 -4.68 -8.11 -992.04 572.34 -0.14

Dead+Wind 0 deg - Service 54.88 0.00 -7.29 -892.04 0.32 -0.05
Dead+Wind 30 deg - Service 54.88 3.65 -6.31 -772.48 -446.61 0.01
Dead+Wind 60 deg - Service 54.88 6.32 -3.65 -445.82 -773.78 0.06

Dead+Wind 90 deg - Service 54.88 7.30 -0.00 0.40 -893.53 0.10
Dead+Wind 120 deg -
Service

54.88 6.32 3.64 446.64 -773.77 0.12

Dead+Wind 150 deg -
Service

54.88 3.65 6.31 773.31 -446.59 0.10

Dead+Wind 180 deg -

Service

54.88 -0.00 7.29 892.88 0.35 0.05

Dead+Wind 210 deg -
Service

54.88 -3.65 6.31 773.32 447.28 -0.01

Dead+Wind 240 deg -
Service

54.88 -6.32 3.65 446.66 774.45 -0.06

Dead+Wind 270 deg -

Service

54.88 -7.30 0.00 0.44 894.20 -0.10

Dead+Wind 300 deg -
Service

54.88 -6.32 -3.64 -445.80 774.43 -0.11

Dead+Wind 330 deg -
Service

54.88 -3.65 -6.31 -772.47 447.25 -0.10



August 02, 2018
160 ft Monopole Tower Structural Analysis CCI BU No 841290
Project Number 1600451, Application 447817, Revision 0 Page 22

tnxTower Report - version 8.0.2.1

Solution Summary

Load
Comb.

Sum of Applied Forces Sum of Reactions
% ErrorPX

K
PY
K

PZ
K

PX
K

PY
K

PZ
K

1 0.00 -54.88 0.00 0.00 54.88 0.00 0.000%
2 0.01 -65.86 -31.31 -0.01 65.86 31.31 0.000%

3 0.01 -49.39 -31.31 -0.01 49.39 31.31 0.000%
4 15.68 -65.86 -27.12 -15.68 65.86 27.12 0.000%
5 15.68 -49.39 -27.12 -15.68 49.39 27.12 0.000%

6 27.15 -65.86 -15.66 -27.15 65.86 15.66 0.000%
7 27.15 -49.39 -15.66 -27.15 49.39 15.66 0.000%
8 31.35 -65.86 -0.01 -31.35 65.86 0.01 0.000%

9 31.35 -49.39 -0.01 -31.35 49.39 0.01 0.000%
10 27.14 -65.86 15.65 -27.14 65.86 -15.65 0.000%
11 27.14 -49.39 15.65 -27.14 49.39 -15.65 0.000%

12 15.67 -65.86 27.11 -15.67 65.86 -27.11 0.000%
13 15.67 -49.39 27.11 -15.67 49.39 -27.11 0.000%
14 -0.01 -65.86 31.31 0.01 65.86 -31.31 0.000%

15 -0.01 -49.39 31.31 0.01 49.39 -31.31 0.000%
16 -15.68 -65.86 27.12 15.68 65.86 -27.12 0.000%
17 -15.68 -49.39 27.12 15.68 49.39 -27.12 0.000%

18 -27.15 -65.86 15.66 27.15 65.86 -15.66 0.000%
19 -27.15 -49.39 15.66 27.15 49.39 -15.66 0.000%
20 -31.35 -65.86 0.01 31.35 65.86 -0.01 0.000%

21 -31.35 -49.39 0.01 31.35 49.39 -0.01 0.000%
22 -27.14 -65.86 -15.65 27.14 65.86 15.65 0.000%
23 -27.14 -49.39 -15.65 27.14 49.39 15.65 0.000%

24 -15.67 -65.86 -27.11 15.67 65.86 27.11 0.000%
25 -15.67 -49.39 -27.11 15.67 49.39 27.11 0.000%
26 0.00 -104.73 0.00 0.00 104.73 0.00 0.000%

27 0.00 -104.73 -9.36 -0.00 104.73 9.36 0.000%
28 4.69 -104.73 -8.11 -4.69 104.73 8.11 0.000%
29 8.11 -104.73 -4.69 -8.11 104.73 4.69 0.000%

30 9.37 -104.73 -0.00 -9.37 104.73 0.00 0.000%
31 8.11 -104.73 4.68 -8.11 104.73 -4.68 0.000%
32 4.68 -104.73 8.11 -4.68 104.73 -8.11 0.000%

33 -0.00 -104.73 9.36 0.00 104.73 -9.36 0.000%
34 -4.69 -104.73 8.11 4.69 104.73 -8.11 0.000%
35 -8.11 -104.73 4.69 8.11 104.73 -4.69 0.000%

36 -9.37 -104.73 0.00 9.37 104.73 -0.00 0.000%
37 -8.11 -104.73 -4.68 8.11 104.73 4.68 0.000%
38 -4.68 -104.73 -8.11 4.68 104.73 8.11 0.000%

39 0.00 -54.88 -7.29 -0.00 54.88 7.29 0.000%
40 3.65 -54.88 -6.31 -3.65 54.88 6.31 0.000%
41 6.32 -54.88 -3.65 -6.32 54.88 3.65 0.000%

42 7.30 -54.88 -0.00 -7.30 54.88 0.00 0.000%
43 6.32 -54.88 3.64 -6.32 54.88 -3.64 0.000%
44 3.65 -54.88 6.31 -3.65 54.88 -6.31 0.000%

45 -0.00 -54.88 7.29 0.00 54.88 -7.29 0.000%
46 -3.65 -54.88 6.31 3.65 54.88 -6.31 0.000%
47 -6.32 -54.88 3.65 6.32 54.88 -3.65 0.000%

48 -7.30 -54.88 0.00 7.30 54.88 -0.00 0.000%
49 -6.32 -54.88 -3.64 6.32 54.88 3.64 0.000%
50 -3.65 -54.88 -6.31 3.65 54.88 6.31 0.000%

Non-Linear Convergence Results



August 02, 2018
160 ft Monopole Tower Structural Analysis CCI BU No 841290
Project Number 1600451, Application 447817, Revision 0 Page 23

tnxTower Report - version 8.0.2.1

Load
Combination

Converged? Number
 of Cycles

Displacement
Tolerance

Force
Tolerance

1 Yes 4 0.00000001 0.00000001
2 Yes 4 0.00000001 0.00040811

3 Yes 4 0.00000001 0.00022332
4 Yes 6 0.00000001 0.00005122
5 Yes 5 0.00000001 0.00048874

6 Yes 6 0.00000001 0.00005118
7 Yes 5 0.00000001 0.00048831
8 Yes 4 0.00000001 0.00043092

9 Yes 4 0.00000001 0.00024128
10 Yes 6 0.00000001 0.00005189
11 Yes 5 0.00000001 0.00049519

12 Yes 6 0.00000001 0.00005094
13 Yes 5 0.00000001 0.00048586
14 Yes 4 0.00000001 0.00040336

15 Yes 4 0.00000001 0.00021941
16 Yes 6 0.00000001 0.00005150
17 Yes 5 0.00000001 0.00049124

18 Yes 6 0.00000001 0.00005161
19 Yes 5 0.00000001 0.00049222
20 Yes 4 0.00000001 0.00042584

21 Yes 4 0.00000001 0.00023720
22 Yes 6 0.00000001 0.00005097
23 Yes 5 0.00000001 0.00048606

24 Yes 6 0.00000001 0.00005186
25 Yes 5 0.00000001 0.00049485
26 Yes 4 0.00000001 0.00000001

27 Yes 5 0.00000001 0.00045785
28 Yes 5 0.00000001 0.00057090
29 Yes 5 0.00000001 0.00057095

30 Yes 5 0.00000001 0.00045924
31 Yes 5 0.00000001 0.00057397
32 Yes 5 0.00000001 0.00057151

33 Yes 5 0.00000001 0.00045895
34 Yes 5 0.00000001 0.00057205
35 Yes 5 0.00000001 0.00057248

36 Yes 5 0.00000001 0.00045867
37 Yes 5 0.00000001 0.00056952
38 Yes 5 0.00000001 0.00057149

39 Yes 4 0.00000001 0.00006196
40 Yes 4 0.00000001 0.00030916
41 Yes 4 0.00000001 0.00030819

42 Yes 4 0.00000001 0.00006250
43 Yes 4 0.00000001 0.00032096
44 Yes 4 0.00000001 0.00030439

45 Yes 4 0.00000001 0.00006203
46 Yes 4 0.00000001 0.00031493
47 Yes 4 0.00000001 0.00031647

48 Yes 4 0.00000001 0.00006262
49 Yes 4 0.00000001 0.00030484
50 Yes 4 0.00000001 0.00032086

Maximum Tower Deflections - Service Wind
Section

No.
Elevation

ft

Horz.
Deflection

in

Gov.
Load

Comb.

Tilt

°

Twist

°
L1 160 - 152 17.602 48 0.9659 0.0005

L2 152 - 111.29 15.990 48 0.9569 0.0005
L3 116.71 - 77.42 9.385 48 0.7893 0.0003
L4 83.59 - 36.46 4.696 48 0.5342 0.0001

L5 43.54 - 0 1.275 48 0.2635 0.0001
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Critical Deflections and Radius of Curvature - Service Wind
Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
160.00 Lightning Rod 5/8x4' 48 17.602 0.9659 0.0005 52257
153.00 RRUS 32 B2 48 16.191 0.9585 0.0005 37863

149.00 7770.00 w/ Mount Pipe 48 15.390 0.9509 0.0005 25686
140.00 (2) APL868013-42T0 w/ Mount

Pipe
48 13.620 0.9221 0.0005 15652

120.00 APXVSPP18-C-A20 w/ Mount
Pipe

48 9.942 0.8120 0.0003 8388

119.00 800MHZ RRH 48 9.771 0.8052 0.0003 8217

72.00 Side Arm Mount [SO 701-1] 48 3.448 0.4499 0.0001 7768

Maximum Tower Deflections - Design Wind
Section

No.
Elevation

ft

Horz.
Deflection

in

Gov.
Load

Comb.

Tilt

°

Twist

°
L1 160 - 152 76.133 20 4.1788 0.0023
L2 152 - 111.29 69.164 20 4.1404 0.0023
L3 116.71 - 77.42 40.603 20 3.4160 0.0013

L4 83.59 - 36.46 20.319 20 2.3123 0.0006
L5 43.54 - 0 5.515 20 1.1399 0.0002

Critical Deflections and Radius of Curvature - Design Wind
Elevation

ft

Appurtenance Gov.
Load

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of
Curvature

ft
160.00 Lightning Rod 5/8x4' 20 76.133 4.1788 0.0023 12286
153.00 RRUS 32 B2 20 70.031 4.1472 0.0023 8898

149.00 7770.00 w/ Mount Pipe 20 66.570 4.1143 0.0022 6026
140.00 (2) APL868013-42T0 w/ Mount

Pipe
20 58.915 3.9900 0.0020 3659

120.00 APXVSPP18-C-A20 w/ Mount
Pipe

20 43.013 3.5141 0.0014 1954

119.00 800MHZ RRH 20 42.273 3.4848 0.0014 1914

72.00 Side Arm Mount [SO 701-1] 20 14.917 1.9469 0.0005 1799

Compression Checks

Pole Design Data
Section

No.
Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

L1 160 - 152 (1) TP30.62x29x0.1875 8.00 0.00 0.0 18.111
1

-5.23 1128.80 0.005

L2 152 - 111.29
(2)

TP38.86x30.62x0.25 40.71 0.00 0.0 29.766
5

-22.79 1923.19 0.012

L3 111.29 -

77.42 (3)

TP45.09x37.263x0.3125 39.29 0.00 0.0 43.194

5

-30.98 2876.85 0.011

L4 77.42 - 36.46
(4)

TP52.62x43.2359x0.4375 47.13 0.00 0.0 70.504
4

-45.48 5001.82 0.009
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Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

fPn

K

Ratio
Pu

fPn

L5 36.46 - 0 (5) TP59x50.3353x0.5 43.54 0.00 0.0 92.839
5

-65.84 6569.96 0.010

Pole Bending Design Data
Section

No.
Elevation

ft

Size Mux

kip-ft

fMnx

kip-ft

Ratio
Mux

fMnx

Muy

kip-ft

fMny

kip-ft

Ratio
Muy

fMny

L1 160 - 152 (1) TP30.62x29x0.1875 57.00 707.58 0.081 0.00 707.58 0.000
L2 152 - 111.29

(2)

TP38.86x30.62x0.25 642.17 1485.29 0.432 0.00 1485.29 0.000

L3 111.29 -
77.42 (3)

TP45.09x37.263x0.3125 1455.27 2577.96 0.565 0.00 2577.96 0.000

L4 77.42 - 36.46
(4)

TP52.62x43.2359x0.4375 2552.04 5218.26 0.489 0.00 5218.26 0.000

L5 36.46 - 0 (5) TP59x50.3353x0.5 3865.38 7897.96 0.489 0.00 7897.96 0.000

Pole Shear Design Data
Section

No.
Elevation

ft

Size Actual
Vu

K

fVn

K

Ratio
Vu

fVn

Actual
Tu

kip-ft

fTn

kip-ft

Ratio
Tu

fTn

L1 160 - 152 (1) TP30.62x29x0.1875 6.64 564.40 0.012 0.00 1417.96 0.000
L2 152 - 111.29

(2)

TP38.86x30.62x0.25 23.23 961.60 0.024 0.31 2976.61 0.000

L3 111.29 -
77.42 (3)

TP45.09x37.263x0.3125 25.80 1438.42 0.018 0.31 5166.69 0.000

L4 77.42 - 36.46
(4)

TP52.62x43.2359x0.4375 28.82 2500.91 0.012 0.44 10460.17 0.000

L5 36.46 - 0 (5) TP59x50.3353x0.5 31.38 3284.98 0.010 0.44 15831.50 0.000

Pole Interaction Design Data
Section

No.
Elevation

ft

Ratio
Pu

fPn

Ratio
Mux

fMnx

Ratio
Muy

fMny

Ratio
Vu

fVn

Ratio
Tu

fTn

Comb.
Stress
Ratio

Allow.
Stress
Ratio

Criteria

L1 160 - 152 (1) 0.005 0.081 0.000 0.012 0.000 0.085 1.000 4.8.2

L2 152 - 111.29
(2)

0.012 0.432 0.000 0.024 0.000 0.445 1.000 4.8.2

L3 111.29 -

77.42 (3)

0.011 0.565 0.000 0.018 0.000 0.576 1.000 4.8.2

L4 77.42 - 36.46
(4)

0.009 0.489 0.000 0.012 0.000 0.498 1.000 4.8.2

L5 36.46 - 0 (5) 0.010 0.489 0.000 0.010 0.000 0.500 1.000 4.8.2

Section Capacity Table
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Section
No.

Elevation
ft

Component
Type

Size Critical
Element

P
K

øPallow

K
%

Capacity
Pass
Fail

L1 160 - 152 Pole TP30.62x29x0.1875 1 -5.23 1128.80 8.5 Pass
L2 152 - 111.29 Pole TP38.86x30.62x0.25 2 -22.79 1923.19 44.5 Pass
L3 111.29 - 77.42 Pole TP45.09x37.263x0.3125 3 -30.98 2876.85 57.6 Pass

L4 77.42 - 36.46 Pole TP52.62x43.2359x0.4375 4 -45.48 5001.82 49.8 Pass
L5 36.46 - 0 Pole TP59x50.3353x0.5 5 -65.84 6569.96 50.0 Pass

Summary

Pole (L3) 57.6 Pass
RATING = 57.6 Pass
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APPENDIX B

BASE LEVEL DRAWING
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APPENDIX C

ADDITIONAL CALCULATIONS



Monopole Flange Plate Connection

Top Plate Data Bottom Plate Data
38" OD x 1" Plate (A572-60; Fy=60 ksi, Fu=75 ksi) 38" OD x 1" Plate (A572-60; Fy=60 ksi, Fu=75 ksi)

Top Stiffener Data Bottom Stiffener Data
N/A N/A

Top Pole Data Bottom Pole Data
30.62" x 0.1875" 18-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi) 30.62" x 0.25" 18-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi)

Max Load (kips) 6.08
Allowable (kips) 54.53
Stress Ratio: 11.1% Pass

Top Plate Capacity Bottom Plate Capacity
5.06 5.06

54.00 54.00
9.4% Pass 9.4% Pass
4.1% Pass 4.1% Pass

Elevation = 152 ft.

Order # 447817 Rev. 0 Axial Force (kips) 5.23

BU # 841290 Applied Loads
Site Name GREENWICH NORTH Moment (kip-ft) 57.00

Shear Force (kips) 6.64
TIA-222 Revision G

Bottom Plate - ExternalTop Plate - External

Allowable Stress (ksi): Allowable Stress (ksi):

Connection Properties
Bolt Data

Analysis Results
Bolt Capacity

Max Stress (ksi): Max Stress (ksi):

(12) 1" ø bolts (A325; Fy=92 ksi, Fu=120 ksi) on 35" BC

Stress Ratio: Stress Ratio:
Tension Side Stress Ratio: Tension Side Stress Ratio:

CCIplate  - version 3.0.1 Analysis Date: 8/2/2018



Monopole Base Plate Connection

Anchor Rod Data Anchor Rod Summary (units of kips, kip-ft)
(24) 2-1/4" ø bolts (A615-75; Fy=75 ksi, Fu=100 ksi) on 67" BC             Pu = 118.07 φPn = 260 Stress Rating

            Vu = 1.31 φVn = n/a 46.4%
Base Plate Data             Mu = n/a φMn = n/a Pass
73" OD x 2.25" Plate (A572-60; Fy=60 ksi, Fu=75 ksi)

Base Plate Summary
Stiffener Data Max Stress (ksi): 29.53
N/A Allowable Stress (ksi): 54

Stress Ratio: 54.7% Pass
Pole Data
59" x 0.5" 18-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi)

BU # 841290

Applied Loads

Site Name GREENWICH NORTH
Order # 447817 Rev. 0

Analysis Considerations

Site Info

TIA-222 Revision G

Analysis ResultsConnection Properties

Iar (in) 0

Eta Factor, η 0.5

Moment (kip-ft) 3865.37
Axial Force (kips) 65.84

Shear Force (kips) 31.38

CCIplate - version 3.0.1 Analysis Date: 8/2/2018



Tower Type:

66 kips Capacity Demand Rating Check
31 kips 1160.06 0.00 0.0% Pass

580.00 31.00 5.3% Pass
22.50 3.79 16.9% Pass

3865 ft-kips 10174.05 4175.00 41.0% Pass
160 ft 5559.99 4035.50 72.6% Pass

ft 568.21 0.00 0.0% Pass
0 in 31187.52 114.51 0.4% Pass

in 6610.91 1368.33 20.7% Pass
1397.27 174.95 12.5% Pass

0.190 0.020 10.6% Pass
Square 5325.86 0.00 0.0% Pass

7 ft 0.190 0.000 0.0% Pass
0.5 ft 5325.86 0.00 0.0% Pass
11

22

4 Soil Rating: 41.0%
6 Structural Rating: 72.6%

Tie

4 in

9.5 ft

25 ft

4.5 ft

10

24

3 in

60000 psi

4000 psi

150 pcf

120 pcf

30.000 ksf <--Toggle between Gross and Net

0.000 ksf

34 degrees

16

0.55

5.00 ft

Yes

None ft

Foundation Bearing on Rock?

SPT Blow Count, Nblows:

Base Friction, µ:

Pier Diameter, dpier:
Ext. Above Grade, E:

Pier Rebar Size, Sc:

Total Soil Unit Weight, γ:

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:

Neglected Depth, N:

Uplift Shear, Vu_uplift:

Pier Shape:

Tower Height, H:

Base Face Width, BW:

Cohesion, Cu:

Ultimate Gross Bearing, Qult:

Pier Flexure (Comp.) (kip*ft)

Lateral (Sliding) (kips)
Bearing Pressure (ksf)

Uplift (kips)

Foundation Analysis Checks

Pier and Pad Foundation

BU # :
Site Name:

Compression, Pcomp:

TIA-222 Revision:

App. Number:

Superstructure Analysis Reactions

G

Monopole

841290

GREENWICH NORTH

447817 Rev.0

Block Foundation?:

Pad Shear - 2-way (Comp) (ksi)

Pier Flexure (Tension) (kip*ft)

Overturning (kip*ft)

Pad Flexure (kip*ft)
Pad Shear - 1-way (kips)

Pier Compression (kip)

Flexural 2-way (Tension) (kip*ft)
Pad Shear - 2-way (Uplift) (ksi)

Pier Properties

BP Dist. Above Fdn, bpdist:

Bolt Circle / Bearing Plate Width, BC:

Flexural 2-way (Comp) (kip*ft)

Uplift, Puplift:

Base Shear, Vu_comp:

Groundwater 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

Friction Angle, ϕ:

Moment, Mu:

Version 3.0.0
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1) INTRODUCTION 

The mount consists of a 13 ft Sector Frame at the 160 ft elevation.  The existing and proposed antenna 
loading was obtained from the Application provided by CCI, Application Number 447817, Revision 0 and 
the Mount Photo. 

 
2) ANALYSIS CRITERIA 

The structural analysis was performed in accordance with the requirements of TIA 222-G Structural 
Standards for Steel Antenna Towers and Antenna Supporting Structures using a 3-second gust wind 
speed of 91 mph with no ice, 50 mph with 0.75 inch escalated ice thickness, Exposure Category B and 
Topographic Category 1. In addition, the Sector Frame been analyzed for various live loading conditions 
consisting of a 250-pound man live load applied individually at the midpoint and cantilevered ends of 
horizontal members as well as a 500-pound man live load applied individually at mount pipe locations 
using a 3-second gust wind speed of 30 mph. 

 
Table 1 - Proposed Equipment Loading Information 

Mount 
Centerline 

(ft) 

Antenna 
Centerline 

(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer Antenna Model Proposed 

Mount Type Note 

160.0 163.0 

3 Ericsson AIR 32 B2A/B66AA 

- 1 3 RFS APXVAARR24_43-U-NA20 

3 Ericsson Radio 4449 B12/B71 

Notes: 
1) Proposed equipment 

 
Table 2 - Existing Antenna and Cable Information 

Mount 
Centerline 

(ft) 

Antenna 
Centerline 

(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer Antenna Model Existing 

Mount Type Note 

160.0 163.0 

3 Ericsson AIR 21 B2A B4P 
13 ft Platform 1 

3 RFS/Celwave ATMAA1412D-1A20 

3 Ericsson AIR 21 B2A B4P 

- 2 
2 

Communication 
Components Inc. 

DTMA-1819-DD-12 

Notes: 
1) Existing equipment to remain 
2) Existing equipment to be removed, not considered in this analysis 
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3) ANALYSIS PROCEDURE 

 
Table 3 - Documents Provided 

Document Remarks Reference Source 

Crown Application T-Mobile Application 447817, Rev.0 CCI Sites 

Mount Photos Photos 841290 Infinigy 

Mount Design Drawing EEI 12’-0” Low Profile Platform K10994A EEI 

 
3.1)  Analysis Method 

 
RISA-3D (Version 16.0.5), 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. 
 
Infinigy Mount Analysis Tool 3.0.2, a tool internally developed by Infinigy, was used to calculate 
member loading for various load cases. Selected output from the analysis is included in Appendix 
B. 
 

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 
Tables 1 and 2 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) Steel grades have been assumed as follows: 
  Channel, Solid Round, Angle, Plate  ASTM A36 (GR 36) 
  HSS (Rectangular)     ASTM A500 (GR B-46) 
  Pipe      ASTM A53 (GR 35) 
  Connection Bolts    ASTM A325  
 

This analysis may be affected if any assumptions are not valid or have been made in error. 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 4 - Mount Component Stresses vs. Capacity (Platform) 

Notes Component Mount Centerline 
(ft) % Capacity Pass / Fail 

1,2 

Mount Pipe 

163.0 

60.1% Pass 

Arm 68.5% Pass 

Frame Rail 29.4% Pass 

 

Structure Rating (max from all components) =  68.5% 

Notes: 
1) See additional documentation in "Appendix C - Analysis Output" for calculations 

supporting the % capacity consumed. 
2) All sectors are typical 
 

 
 4.1)  Recommendations 

  

The platform has sufficient capacity to carry the proposed loading configuration. No modifications 
are required at this time. 
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APPENDIX A 
 

WIRE FRAME AND RENDERED MODELS 
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APPENDIX B 
 

SOFTWARE INPUT CALCULATIONS 
  



Site Name: Greenwich North

Client: Crown Castle

Carrier: T‐Mobile

Engineer: DVA

Date: 7/18/2018

Site Information Inputs: Rooftop Inputs:

Adopted Building Code: 2015 IBC Rooftop Wind Speed‐Up?: No

Structure Load Standard: TIA‐222‐G Height Above Roof (zr): 0.00 ft

Antenna Load Standard: TIA‐222‐G Parapet Height: 0.00 ft

Structure Risk Category: II Distance to Edge of Building (Xb): 0.00 ft

Structure Type: Mount ‐ Platform Height of Building (Hs): 50.00 ft

Number of Sectors: 3

Structure Shape 1: Flat Width of Building Face (Ws): 0.00 ft

Wind Loading Inputs:

Design Wind Velocity: 91 mph (nominal 3‐second gust) qz (psf) Gh FST (psf) qz (psf) Gh FST (psf)

Wind Centerline 1 (z1): 163.0 ft 22.88 1.00 45.77 6.91 1.00 18.18

Side Face Angle (θ): 60 degrees

Exposure Category: B

Topographic Category: 1

Crest Height (H): ft

Topographic Feature:

Slope Distance (L): ft

Distance from Crest (x): ft

Ice Loading Inputs:

Is Ice Loading Needed?: Yes

Ice Wind Velocity: 50 mph (nominal 3‐second gust)

Base Ice Thickness: 0.75 in

Appurtenance Name Elevation (ft)
Total 

Quantity
Ka

Front 

Shape

Side 

Shape

qz 
(psf)

EPA 

(ft2)

Fz 

(lbs)

Fx 

(lbs)

Fz(60)     

(lbs)

Fx(30)     

(lbs)

Ericsson AIR 32 B2A/B66AA 163.0 3 1.00 Flat Flat 22.88 6.51 148.97 107.84 118.12 138.69

Ericsson AIR 21 B2A B4P 163.0 3 1.00 Flat Flat 22.88 6.09 139.40 98.32 108.59 129.13

RFS/Celwave APXVAARR24_43‐U‐NA20 163.0 3 1.00 Flat Flat 22.88 20.24 463.23 203.40 268.36 398.27

Ericsson Radio 4449 B12/B71 163.0 3 1.00 Flat Flat 22.88 1.64 37.60 26.37 29.18 34.80

RFS/Celwave ATMAA1412D‐1A20 163.0 3 1.00 Flat Flat 22.88 1.00 22.88 9.32 12.71 19.49

INFINIGY WIND LOAD CALCULATOR 3.0.2

Input Appurtenance Information and Load Placements: ERROR: Ka factor cannot be less than 1.0 for Mounts.

Wind with IceWind with No Ice
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APPENDIX C 
 

SOFTWARE ANALYSIS OUTPUT 

  



Company : Infinigy Engineering July 18, 2018
Designer : DVA
Job Number : 600-005 Checked By:_____
Model Name : Greenwich North

Member Primary Data

Label I Joint J Joint K Joint Rotate(deg) Section/Shape Type Design List Material Design Rules

1 M1 N7 N5 Frame Rail Beam Tube A500 Gr.B... Typical
2 M2 N5 N6 Frame Rail Beam Tube A500 Gr.B... Typical
3 M3 N6 N7 Frame Rail Beam Tube A500 Gr.B... Typical
4 M4 N70 N8 Arm Beam Tube A500 Gr.B... Typical
5 M5 N72 N9 Arm Beam Tube A500 Gr.B... Typical
6 M6 N71 N10 Arm Beam Tube A500 Gr.B... Typical
7 M7 N18 N14 Mount Pipe Column Pipe A53 Gr.B Typical
8 M8 N17 N13 Mount Pipe Column Pipe A53 Gr.B Typical
9 M9 N16 N12 Mount Pipe Column Pipe A53 Gr.B Typical
10 M10 N15 N11 Mount Pipe Column Pipe A53 Gr.B Typical
11 M11 N20 N24 90 Angle Beam Single Angle A36 Gr.36 Typical
12 M12 N19 N23 90 Angle Beam Single Angle A36 Gr.36 Typical
13 M13 N21 N25 90 Angle Beam Single Angle A36 Gr.36 Typical
14 M14 N22 N26 90 Angle Beam Single Angle A36 Gr.36 Typical
15 M15 N31 N35 90 Angle Beam Single Angle A36 Gr.36 Typical
16 M16 N30 N34 90 Angle Beam Single Angle A36 Gr.36 Typical
17 M17 N32 N36 90 Angle Beam Single Angle A36 Gr.36 Typical
18 M18 N33 N37 90 Angle Beam Single Angle A36 Gr.36 Typical
19 M19 N39 N43 90 Angle Beam Single Angle A36 Gr.36 Typical
20 M20 N38 N42 90 Angle Beam Single Angle A36 Gr.36 Typical
21 M21 N40 N44 90 Angle Beam Single Angle A36 Gr.36 Typical
22 M22 N41 N45 90 Angle Beam Single Angle A36 Gr.36 Typical
23 M23 N53 N49 Mount Pipe Column Pipe A53 Gr.B Typical
24 M24 N52 N48 Mount Pipe Column Pipe A53 Gr.B Typical
25 M25 N51 N47 Mount Pipe Column Pipe A53 Gr.B Typical
26 M26 N50 N46 Mount Pipe Column Pipe A53 Gr.B Typical
27 M27 N61 N57 Mount Pipe Column Pipe A53 Gr.B Typical
28 M28 N60 N56 Mount Pipe Column Pipe A53 Gr.B Typical
29 M29 N59 N55 Mount Pipe Column Pipe A53 Gr.B Typical
30 M30 N58 N54 Mount Pipe Column Pipe A53 Gr.B Typical

Material Takeoff

Material Size Pieces Length[in] Weight[K]

1 Hot Rolled Steel
2 A36 Gr.36 L3x3x4 12 120 0
3 A500 Gr.B Rect HSS4x4x4 6 747.3 .8
4 A53 Gr.B PIPE_2.0 12 1152 .3
5 Total HR Steel 30 2019.3 1.2

Basic Load Cases

BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distribut...Area(M... Surface...

1 Self Weight DL -1 24 3
2 Wind Load AZI 000 WLZ 24 1
3 Wind Load AZI 090 WLX 24 1
4 Ice Weight OL1 24 30 3
5 Wind + Ice Load AZI 000 OL2 24 1
6 Wind + Ice Load AZI 090 OL3 24 1
7 Service Live 1 LL 2
8 BLC 1 Transient Area Loads None 98
9 BLC 2 Transient Area Loads None 26
10 BLC 3 Transient Area Loads None 29
11 BLC 4 Transient Area Loads None 98
12 BLC 5 Transient Area Loads None 26
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Company : Infinigy Engineering July 18, 2018
Designer : DVA
Job Number : 600-005 Checked By:_____
Model Name : Greenwich North

Basic Load Cases (Continued)

BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distribut...Area(M... Surface...

13 BLC 6 Transient Area Loads None 29

Load Combinations

Description Solve PDe...SRSS B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa... B... Fa...

1 1.4D Yes Y DL 1.4
2 1.2D + 1W AZI 000 Yes Y DL 1.2 W... 1
3 1.2D + 1W AZI 030 Yes Y DL 1.2 W....866 W... .5
4 1.2D + 1W AZI 060 Yes Y DL 1.2 W... .5 W....866

5 1.2D + 1W AZI 090 Yes Y DL 1.2 W... 1
6 1.2D + 1W AZI 120 Yes Y DL 1.2 W... -.5 W....866

7 1.2D + 1W AZI 150 Yes Y DL 1.2 W...-.8... W... .5
8 1.2D + 1W AZI 180 Yes Y DL 1.2 W... -1
9 1.2D + 1W AZI 210 Yes Y DL 1.2 W...-.8... W... -.5
10 1.2D + 1W AZI 240 Yes Y DL 1.2 W... -.5 W...-.8...

11 1.2D + 1W AZI 270 Yes Y DL 1.2 W... -1
12 1.2D + 1W AZI 300 Yes Y DL 1.2 W... .5 W...-.8...

13 1.2D + 1W AZI 330 Yes Y DL 1.2 W....866 W... -.5
14 0.9D + 1W AZI 000 Yes Y DL .9 W... 1
15 0.9D + 1W AZI 030 Yes Y DL .9 W....866 W... .5
16 0.9D + 1W AZI 060 Yes Y DL .9 W... .5 W....866

17 0.9D + 1W AZI 090 Yes Y DL .9 W... 1
18 0.9D + 1W AZI 120 Yes Y DL .9 W... -.5 W....866

19 0.9D + 1W AZI 150 Yes Y DL .9 W...-.8... W... .5
20 0.9D + 1W AZI 180 Yes Y DL .9 W... -1
21 0.9D + 1W AZI 210 Yes Y DL .9 W...-.8... W... -.5
22 0.9D + 1W AZI 240 Yes Y DL .9 W... -.5 W...-.8...

23 0.9D + 1W AZI 270 Yes Y DL .9 W... -1
24 0.9D + 1W AZI 300 Yes Y DL .9 W... .5 W...-.8...

25 0.9D + 1W AZI 330 Yes Y DL .9 W....866 W... -.5
26 1.2D + 1.0Di Yes Y DL 1.2 O... 1
27 1.2D + 1.0Di + 1.0Wi ... Yes Y DL 1.2 O... 1 O... 1
28 1.2D + 1.0Di + 1.0Wi ... Yes Y DL 1.2 O... 1 O....866 O... .5
29 1.2D + 1.0Di + 1.0Wi ... Yes Y DL 1.2 O... 1 O... .5 O....866

30 1.2D + 1.0Di + 1.0Wi ... Yes Y DL 1.2 O... 1 O... 1
31 1.2D + 1.0Di + 1.0Wi ... Yes Y DL 1.2 O... 1 O... -.5 O....866

32 1.2D + 1.0Di + 1.0Wi ... Yes Y DL 1.2 O... 1 O...-.8... O... .5
33 1.2D + 1.0Di + 1.0Wi ... Yes Y DL 1.2 O... 1 O... -1
34 1.2D + 1.0Di + 1.0Wi ... Yes Y DL 1.2 O... 1 O...-.8... O... -.5
35 1.2D + 1.0Di + 1.0Wi ... Yes Y DL 1.2 O... 1 O... -.5 O...-.8...

36 1.2D + 1.0Di + 1.0Wi ... Yes Y DL 1.2 O... 1 O... -1
37 1.2D + 1.0Di + 1.0Wi ... Yes Y DL 1.2 O... 1 O... .5 O...-.8...

38 1.2D + 1.0Di + 1.0Wi ... Yes Y DL 1.2 O... 1 O....866 O... -.5
39 1.2D + 1.5L + 1.0WL (... Yes Y DL 1.2 LL 1.5 W....066

40 1.2D + 1.5L + 1.0WL (... Yes Y DL 1.2 LL 1.5 W....057 W....033

41 1.2D + 1.5L + 1.0WL (... Yes Y DL 1.2 LL 1.5 W....033 W....057

42 1.2D + 1.5L + 1.0WL (... Yes Y DL 1.2 LL 1.5 W....066

43 1.2D + 1.5L + 1.0WL (... Yes Y DL 1.2 LL 1.5 W...-.0... W....057

44 1.2D + 1.5L + 1.0WL (... Yes Y DL 1.2 LL 1.5 W...-.0... W....033

45 1.2D + 1.5L + 1.0WL (... Yes Y DL 1.2 LL 1.5 W...-.0...

46 1.2D + 1.5L + 1.0WL (... Yes Y DL 1.2 LL 1.5 W...-.0... W...-.0...

47 1.2D + 1.5L + 1.0WL (... Yes Y DL 1.2 LL 1.5 W...-.0... W...-.0...

48 1.2D + 1.5L + 1.0WL (... Yes Y DL 1.2 LL 1.5 W...-.0...

49 1.2D + 1.5L + 1.0WL (... Yes Y DL 1.2 LL 1.5 W....033 W...-.0...

50 1.2D + 1.5L + 1.0WL (... Yes Y DL 1.2 LL 1.5 W....057 W...-.0...
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Envelope Joint Reactions

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

1 N70 max 1639.781 18 2847.299 31 1046.815 12 -.16 25 .598 2 -.606 24
2 min -1639.583 24 348.27 24 -1049.148 6 -5.533 32 -.599 8 -9.412 31
3 N72 max 476.23 5 2847.135 27 1882.63 2 10.859 27 1.275 23 .796 23
4 min -476.218 23 348.486 20 -1881.214 20 .765 20 -1.275 17 -.828 5
5 N71 max 1623.346 4 2847.328 35 1071.134 3 -.135 15 .692 20 9.425 35
6 min -1623.405 10 348.288 16 -1073.834 21 -5.513 34 -.69 14 .622 16
7 Totals: max 3414.057 17 7997.46 32 3425.222 14
8 min -3414.057 11 2360.515 25 -3425.222 8

Envelope AISC 14th(360-10): LRFD Steel Code Checks

Member Shape Code Check Loc[in] LC Shear Che...Loc...... L...phi*Pn...phi*Pn...phi*M... phi*M... ... Eqn

1 M6 HSS4x4x4 .685 0 35 .095 0 y 38 10844...139518 16.181 16.181 2...H1-1b

2 M4 HSS4x4x4 .684 0 31 .095 0 y 34 10844...139518 16.181 16.181 2...H1-1b

3 M5 HSS4x4x4 .681 0 28 .095 0 y 30 10844...139518 16.181 16.181 2...H1-1b

4 M7 PIPE_2.0 .601 27 8 .030 27 8 14916...32130 1.872 1.872 1...H1-1b

5 M23 PIPE_2.0 .529 27 11 .026 27 11 14916...32130 1.872 1.872 2...H1-1b

6 M27 PIPE_2.0 .529 27 5 .026 27 5 14916...32130 1.872 1.872 2...H1-1b

7 M10 PIPE_2.0 .313 27 8 .016 27 8 14916...32130 1.872 1.872 1...H1-1b

8 M9 PIPE_2.0 .302 24 8 .017 24 8 14916...32130 1.872 1.872 1...H1-1b

9 M1 HSS4x4x4 .294 156 35 .100 0 z 2 68779...139518 16.181 16.181 3...H1-1b

10 M26 PIPE_2.0 .292 27 11 .015 27 11 14916...32130 1.872 1.872 2...H1-1b

11 M30 PIPE_2.0 .292 27 5 .015 27 5 14916...32130 1.872 1.872 2...H1-1b

12 M3 HSS4x4x4 .291 156.0... 31 .089 0 z 10 68775...139518 16.181 16.181 3...H1-1b

13 M2 HSS4x4x4 .289 0 35 .088 0 z 6 68775...139518 16.181 16.181 3...H1-1b

14 M29 PIPE_2.0 .287 24 5 .016 24 5 14916...32130 1.872 1.872 1...H1-1b

15 M25 PIPE_2.0 .286 24 11 .016 24 11 14916...32130 1.872 1.872 1...H1-1b

16 M13 L3x3x4 .192 0 48 .026 0 z 39 45943...46656 1.688 3.756 1...H2-1
17 M8 PIPE_2.0 .081 27 8 .005 27 8 14916...32130 1.872 1.872 1...H1-1b

18 M28 PIPE_2.0 .081 27 4 .005 27 4 14916...32130 1.872 1.872 2...H1-1b

19 M24 PIPE_2.0 .081 27 12 .005 27 12 14916...32130 1.872 1.872 2...H1-1b

20 M16 L3x3x4 .007 0 33 .002 0 z 33 45943...46656 1.688 3.756 2...H2-1
21 M12 L3x3x4 .007 0 36 .002 0 z 26 45943...46656 1.688 3.756 2...H2-1
22 M21 L3x3x4 .007 0 27 .002 0 z 33 45943...46656 1.688 3.756 2...H2-1
23 M20 L3x3x4 .007 0 27 .002 0 z 33 45944...46656 1.688 3.756 2...H2-1
24 M17 L3x3x4 .007 0 33 .002 0 z 33 45944...46656 1.688 3.756 2...H2-1
25 M15 L3x3x4 .007 0 33 .002 0 z 33 45943...46656 1.688 3.756 2...H2-1
26 M14 L3x3x4 .006 0 36 .002 0 z 27 45943...46656 1.688 3.756 2...H2-1
27 M11 L3x3x4 .006 0 36 .002 0 z 29 45943...46656 1.688 3.756 2...H2-1
28 M22 L3x3x4 .006 0 27 .002 0 z 33 45943...46656 1.688 3.756 2...H2-1
29 M19 L3x3x4 .006 0 27 .002 0 z 33 45944...46656 1.688 3.756 2...H2-1
30 M18 L3x3x4 .006 0 33 .002 0 z 33 45944...46656 1.688 3.756 2...H2-1
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APPENDIX D 
 

REFERENCE DOCUMENTS 
 



Date: 7/19/2018

Client Crown

Carrier T‐Mobile

Engineer: ATE

Site: 841290

 Job #: 600‐005

Code: LRFD

Axial: 1639.78 lbs

Shear: 2847.33 lbs

Ult Load / Bolt Factored Load (=0.75 # of Bolts Factor Joint Capacity

Axial (lb) 13106.7 9830.0 1 9830

Shear(lb) 8013.3 6010.0 1 6010

T /Tn 16.7%

  V /Vn 47.4%

≤1.0 25.2%

OK

Bolt Capacity (5/8" A325 Bolt)

Interaction Check
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT 
EVALUATION OF HUMAN EXPOSURE POTENTIAL 

TO NON-IONIZING EMISSIONS 
 
 
 
 

T-Mobile Existing Facility 
 

Site ID: CT11069A 
 

Greenwich/Boy Scouts-2 
363 Riversville Road 

Greenwich, CT  06831 
  

August 28, 2018 
 

EBI Project Number: 6218005884 
 
 
 
 

 

 

 

 

 

 

 

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of 
FCC general 
population 

allowable limit: 

12.29 % 
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August 28, 2018 

T-Mobile USA 

Attn: Jason Overbey, RF Manager 

35 Griffin Road South 

Bloomfield, CT  06002 

 

Emissions Analysis for Site:  CT11069A – Greenwich/Boy Scouts-2 

 

EBI Consulting was directed to analyze the proposed T-Mobile facility located at 363 Riversville Road, 

Greenwich, CT, for the purpose of determining whether the emissions from the Proposed T-Mobile 

Antenna Installation located on this property are within specified federal limits.  

All information used in this report was analyzed as a percentage of current Maximum Permissible 

Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The 

FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (W/cm2). 

The number of W/cm2 calculated at each sample point is called the power density. The exposure limit 

for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging 

Services use different frequency bands each with different exposure limits, therefore it is necessary to 

report results and limits in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure 

rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure 

(MPE) limits for General Population/Uncontrolled environments as defined below. 

General population/uncontrolled exposure limits apply to situations in which the general population may 

be exposed or in which persons who are exposed as a consequence of their employment may not be made 

fully aware of the potential for exposure or cannot exercise control over their exposure.  Therefore, 

members of the general population would always be considered under this category when exposure is not 

employment related, for example, in the case of a telecommunications tower that exposes persons in a 

nearby residential area. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 

centimeter (μW/cm2). The general population exposure limits for the 600 MHz and 700 MHz frequency 

bands are approximately 400 μW/cm2 and 467 μW/cm2 respectively. The general population exposure 

limit for the 1900 MHz (PCS) and 2100 MHz (AWS) frequency bands is 1000 μW/cm2. Because each 

carrier will be using different frequency bands, and each frequency band has different exposure limits, it 

is necessary to report percent of MPE rather than power density.  
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a 

consequence of their employment and in which those persons who are exposed have been made fully 

aware of the potential for exposure and can exercise control over their exposure.  Occupational/controlled 

exposure limits also apply where exposure is of a transient nature as a result of incidental passage through 

a location where exposure levels may be above general population/uncontrolled limits (see below), as 

long as the exposed person has been made fully aware of the potential for exposure and can exercise 

control over his or her exposure by leaving the area or by some other appropriate means. 

Additional details can be found in FCC OET 65. 

CALCULATIONS 

Calculations were done for the proposed T-Mobile Wireless antenna facility located at 363 Riversville 

Road, Greenwich, CT, using the equipment information listed below. All calculations were performed 

per the specifications under FCC OET 65. Since T-Mobile is proposing highly focused directional panel 

antennas, which project most of the emitted energy out toward the horizon, all calculations were 

performed assuming a lobe representing the maximum gain of the antenna per the antenna manufactures 

supplied specifications, minus 10 dB for directional panel antennas, was focused at the base of the tower. 

For this report the sample point is the top of a 6-foot person standing at the base of the tower.  

For all calculations, all equipment was calculated using the following assumptions: 

1) 1 GSM channels (PCS Band - 1900 MHz) was considered for each sector of the proposed 

installation.  These Channels have a transmit power of 15 Watts per Channel. 

 

2) 1 UMTS channel (AWS Band – 2100 MHz) was considered for each sector of the proposed 

installation. These Channels have a transmit power of 40 Watts per Channel. 

 

3) 2 LTE channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 40 Watts per Channel. 

 

4) 2 LTE channels (AWS Band – 2100 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 60 Watts per Channel. 

 

5) 2 LTE channels (600 MHz Band) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 40 Watts per Channel. 

 

6) 2 LTE channels (700 MHz Band) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 20 Watts per Channel. 
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7) All radios at the proposed installation were considered to be running at full power and were 

uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC 

OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated 

value at each sample point, all power levels emitting from the proposed antenna installation 

are increased by a factor of 2.56 to account for possible in-phase reflections from the 

surrounding environment. This is rarely the case, and if so, is never continuous. 

 

8) For the following calculations the sample point was the top of a 6-foot person standing at the 

base of the tower. The maximum gain of the antenna per the antenna manufactures supplied 

specifications, minus 10 dB for directional panel antennas, was used in this direction.  This 

value is a very conservative estimate as gain reductions for these particular antennas are 

typically much higher in this direction.  

 

9) The antennas used in this modeling are the Ericsson AIR32 B2A/B66AA & Ericsson AIR21 

B2A/B4P for 1900 MHz (PCS) and 2100 MHz (AWS) channels, the RFS 

APXVAARR24_43-U-NA20 for 600 MHz and 700 MHz channels.  This is based on 

feedback from the carrier with regard to anticipated antenna selection. All Antenna gain 

values and associated transmit power levels are shown in the Site Inventory and Power Data 

table below. The maximum gain of the antenna per the antenna manufactures supplied 

specifications, minus 10 dB for directional panel antennas, was used for all calculations.  This 

value is a very conservative estimate as gain reductions for these particular antennas are 

typically much higher in this direction. 

 

10) The antenna mounting height centerline of the proposed antennas is 163 feet above ground 

level (AGL). 

 

11) Emissions values for additional carriers were taken from the Connecticut Siting Council 

active database. Values in this database are provided by the individual carriers themselves.  

 

12) All calculations were done with respect to uncontrolled / general population threshold limits. 
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T-Mobile Site Inventory and Power Data 

 

 

 

 

 

 

Sector: A Sector: B Sector: C 

Antenna #: 1 Antenna #: 1 Antenna #: 1 

Make / Model: 
Ericsson AIR32 

B2A/B66AA 
Make / Model: 

Ericsson AIR32 
B2A/B66AA 

Make / Model: 
Ericsson AIR32 

B2A/B66AA 

Gain:  15.9 dBd Gain:  15.9 dBd Gain:  15.9 dBd 

Height (AGL):  163 feet Height (AGL):  163 feet Height (AGL):  163 feet 

Frequency 
Bands 

1900 MHz (PCS) / 
2100 MHz (AWS) 

Frequency 
Bands 

1900 MHz (PCS) / 
2100 MHz (AWS) 

Frequency 
Bands 

1900 MHz (PCS) / 
2100 MHz (AWS) 

Channel Count 4 Channel Count 4 Channel Count 4 

Total TX 

Power(W): 
200 

Total TX 

Power(W): 
200 

Total TX 

Power(W): 
200 

ERP (W): 7,780.90 ERP (W): 7,780.90 ERP (W): 7,780.90 

Antenna A1 

MPE% 
1.13 

Antenna B1 

MPE% 
1.13 

Antenna C1 

MPE% 
1.13 

Antenna #: 2 Antenna #: 2 Antenna #: 2 

Make / Model: 
Ericsson AIR21 

B2A/B4P 
Make / Model: 

Ericsson AIR21 

B2A/B4P 
Make / Model: 

Ericsson AIR21 

B2A/B4P 

Gain:  15.9 dBd Gain:  15.9 dBd Gain:  15.9 dBd 

Height (AGL):  163 feet Height (AGL):  163 feet Height (AGL):  163 feet 

Frequency 
Bands 

1900 MHz (PCS) / 
2100 MHz (AWS) 

Frequency 
Bands 

1900 MHz (PCS) / 
2100 MHz (AWS) 

Frequency 
Bands 

1900 MHz (PCS) / 
2100 MHz (AWS) 

Channel Count 2 Channel Count 2 Channel Count 2 

Total TX 

Power(W): 
55 

Total TX 

Power(W): 
55 

Total TX 

Power(W): 
55 

ERP (W): 2,139.75 ERP (W): 2,139.75 ERP (W): 2,139.75 

Antenna A2 

MPE% 
0.31 

Antenna B2 

MPE% 
0.31 

Antenna C2 

MPE% 
0.31 

Antenna #: 3 Antenna #: 3 Antenna #: 3 

Make / Model: 

RFS 

APXVAARR24_43-U-
NA20 

Make / Model: 

RFS 

APXVAARR24_43-
U-NA20 

Make / Model: 

RFS 

APXVAARR24_43-
U-NA20 

Gain:  12.95 / 13.35 dBd Gain:  12.95 / 13.35 dBd Gain:  12.95 / 13.35 dBd 

Height (AGL):  163 feet Height (AGL):  163 feet Height (AGL):  163 feet 

Frequency 
Bands 

600 MHz / 700 MHz 
Frequency 

Bands 
600 MHz / 700 

MHz 
Frequency 

Bands 
600 MHz / 700 

MHz 

Channel Count 4 Channel Count 4 Channel Count 4 

Total TX 

Power(W): 
120 

Total TX 

Power(W): 
120 

Total TX 

Power(W): 
120 

ERP (W): 2,443.03 ERP (W): 2,443.03 ERP (W): 2,443.03 

Antenna A3 

MPE% 
0.85 

Antenna B3 

MPE% 
0.85 

Antenna C3 

MPE% 
0.85 

Site Composite MPE% 

Carrier MPE% 

T-Mobile (Per Sector Max) 2.29 % 

AT&T 3.57 % 

Verizon Wireless 2.11 % 

Nextel 0.37 % 

Sprint 3.95 % 

Site Total MPE %: 12.29 % 

T-Mobile Sector A Total: 2.29 % 

T-Mobile Sector B Total: 2.29 % 

T-Mobile Sector C Total: 2.29 % 

 

Site Total: 12.29 % 
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T-Mobile Maximum MPE Power Values (Per Sector) 

 

 

 

 

 

 

 

 

 

 

 

 

 

T-Mobile _Frequency Band / 

Technology                                                       

(Per Sector) 

# 

Channels 

Watts ERP 

(Per Channel) 

Height       

(feet) 

Total Power 

Density 

(W/cm2) 

Frequency             

(MHz) 

Allowable 

MPE 

(W/cm2) 

Calculated % 

MPE 

T-Mobile PCS - 1900 MHz LTE 2 1,556.18 163 4.54 PCS - 1900 MHz 1000.00 0.45% 

T-Mobile AWS - 2100 MHz LTE 2 2,334.27 163 6.81 AWS - 2100 MHz 1000.00 0.68% 

T-Mobile PCS - 1900 MHz GSM 1 583.57 163 0.85 PCS - 1900 MHz 1000.00 0.08% 

T-Mobile AWS - 2100 MHz UMTS 1 1,556.18 163 2.27 AWS - 2100 MHz 1000.00 0.23% 

T-Mobile 600 MHz LTE 2 788.97 163 2.30 600 MHz 400.00 0.58% 

T-Mobile 700 MHz LTE 2 432.54 163 1.26 700 MHz 467.00 0.27% 

      Total: 2.29% 
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Summary 

All calculations performed for this analysis yielded results that were within the allowable limits for 

general population exposure to RF Emissions.  

The anticipated maximum composite contributions from the T-Mobile facility as well as the site 

composite emissions value with regards to compliance with FCC’s allowable limits for general population 

exposure to RF Emissions are shown here: 

T-Mobile Sector Power Density Value (%) 

Sector A: 2.29 % 

Sector B: 2.29 % 

Sector C: 2.29 % 

T-Mobile Maximum 

MPE % (Per Sector): 
2.29 % 

  

Site Total: 12.29 % 

  

Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite MPE value for this site assuming all carriers present is 12.29% of the 

allowable FCC established general population limit sampled at the ground level. This is based upon 

values listed in the Connecticut Siting Council database for existing carrier emissions. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that 

carriers over a 5% contribution to the composite value will require measures to bring the site into 

compliance. For this facility, the composite values calculated were well within the allowable 100% 

threshold standard per the federal government.  

 

 

 




