


























 
 

CED-FRM-10267  

Date:  October 10, 2018 
 
Charles McGuirt 
Crown Castle   
3530 Toringdon Way, Suite 300     
Charlotte, NC 28277 
Charles.McGuirt@crowncastle.com 

 
 

Engineered Tower Solutions, PLLC 
8120 Sheridan Blvd, Suite A‐311 
Westminster, CO 80003 
(919) 782‐2710  
brandon.little@ets‐pllc.com 

 
Subject:    Mount Structural Analysis 
 
Contractor Designation:  Verizon Wireless Co‐Locate 
    Carrier Site Number:  1907 
    Carrier Site Name:        Durham CT 
 
Crown Castle Designation:  Crown Castle BU Number:  806364 
    Crown Castle Site Name:  HRT 106(B) 943202 
    Crown Castle JDE Number:  528160 
    Crown Castle PO Number:  1263868 
    Crown Castle Application Number:  457533 Rev. 0 
 
Engineering Firm Designation:  ETS Project No.:   184434.14 
           
Site Data:    143 R Old Blue Hill Road, Durham, Middlesex County, CT 06422 
    Latitude: 41° 27′ 33.67″ Longitude: ‐72° 39′ 45.83″ 
 
Structure Information:  Tower Height & Type:      120.0‐ft Monopole   
    Mount Elevation:        100.0‐ft 
  Mount Width & Type:      12.0‐ft Platform Mount 
  
Dear Charles McGuirt, 
 
Engineered Tower Solutions, PLLC is pleased to submit this "Mount Structural Analysis Report" to determine the structural integrity of 
Verizon  Wireless’s  antenna  mounting  system  with  the  proposed  appurtenance  and  equipment  addition  on  the  abovementioned 
supporting tower structure. Analysis of the existing supporting tower structure is to be completed by others and therefore is not part of 
this analysis. Analysis of the antenna mounting system as a tie‐off point for fall protection or rigging is not part of this document. 
  
Based  upon  our  analysis,  we  have  determined  the  adequacy  of  the  antenna  mounting  system  that  will  support  the  existing  and 
proposed loading to be for the following Load Case: 
 

Platform Mount      Sufficient Capacity 
 

This analysis utilizes an ultimate 3‐second gust wind speed of 130 mph as required by the 2016 Connecticut State Building Code (2012 
IBC). Applicable Standard references and design criteria are listed in Section 2 – Analysis Criteria. 
 
We at Engineered Tower Solutions, PLLC appreciate the opportunity of providing our 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. 
 
Mount structural analysis prepared by: 
 
Bach S. Tran, EI 
Structural Engineer I 
 
Respectfully Submitted by: 
 
Frederic G. Bost, PE 
Owner/President 

 

   

10/10/18
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1) INTRODUCTION 
 
This  mount  is  an  existing  12.0  ft  Platform mount  installed  at  the  100.0  ft  elevation  of  the  120.0  ft  Monopole.  Engineered  Tower 
Solutions, PLLC, did not visit the site. A mapping and/or mount manufacturer drawings were not provided. Therefore, per direction of 
Crown Castle, photos of the tower were compared with other mounts within our database and a similar and comparable mount was 
used to perform this mount analysis.   
 
2) ANALYSIS CRITERIA 
 

Building Code:  2012 IBC 
TIA‐222 Revision:  TIA‐222‐H 
Risk Category:  II 
Ultimate Wind Speed:  130 mph 
Exposure Category:  B 
Topographic Factor:  1 
Ice Thickness:  1.50 in 
Wind Speed with Ice:  50 mph 
Seismic Ss:  0.179 
Seismic S1:  0.062 
Service Wind Speed:  30 mph 
Man Live Load at Mid/End‐Point:  250 lb 
Man Live Load At Mount Pipes:  500 lb 

 
Table 1 – Proposed Equipment Configuration 

Mount 
Centerline 

(ft) 

Antenna 
Centerline 

(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna 
Model 

Mount / Modification 
Details 

100.0 

101.0 

6  Andrew  SBNHH‐1D65B 

12.0 ft Platform 
Mount 

6  Antel  LPA‐80080/6CF 

3  Nokia  AIRSCALE RRH 4T4R B5 160W 

3  RFS/Celwave  FDJ85020Q4‐S1 

100.0 

3  Alcatel Lucent  B13 RRH4X30‐4R 

3  Alcatel Lucent  B25 RRH4X30 

3  Alcatel Lucent  B66A RRH4X45 

2  Raycap  RXXDC‐3315‐PF‐48 
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3) ANALYSIS PROCEDURE 
 

Table 2 – Documents Provided 

Document  Remarks  Reference  Source 

Carrier Application  App # 457533 Rev. 0  08/21/2018  CCI Sites 

Structural Level Drawings (Installed)  Crown Castle  08/31/2018  CCI Sites 

Structural Level Drawing (Proposed)  Crown Castle  08/31/2018  CCI Sites 

Structural Analysis Report  Jacobs Engineering Group. Inc.  7813699  CCI Sites 

 
3.1)   Analysis Method 

 
RISA‐3D (version 17.0), 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 C. 

 
3.2) Assumptions 

 

1) Engineered Tower Solutions, PLLC, did not visit the site. A mapping and/or mount manufacturer drawings were not 
provided. Therefore, per direction of Crown Castle, photos of the tower were compared with other mounts within 
our database and a similar and comparable mount was used to perform this mount analysis   

2) The antenna mounting system was properly  fabricated,  installed and maintained  in good condition  in accordance 
with its original design and manufacturer’s specification. 

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

4) 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. 

5) This Structural Analysis is not a condition assessment of the mount and is an evaluation of the theoretical structural 
capacity. 

6) This  analysis  is  based  from  the  information  supplied,  and  therefore,  this  report’s  results  are  as  accurate  as  the 
supplied data. 

7) Engineered Tower Solutions, PLLC makes no warranties, expressed and/or implied,  in connection with this report, 
and  disclaims  any  liability  associated  with  material,  fabrication,  or  erection  of  the  mount.  Engineered  Tower 
Solutions, PLLC will not be held responsible from any consequential or incidental damages sustained by any person, 
firm, or organization as a result of the contents of this report. The maximum liability of Engineered Tower Solutions, 
PLLC pursuant to this report will be limited to the total fee received for compilation of this report. 

8) It  is  the  tower  owner’s  responsibility  to  verify  that  the  mount  modeled  and  analyzed  is  the  correct  structure 
modeled. 

9) The use of this report shall be limited to the purpose for which it was commissioned and may not be used for any 
other purposes without the written consent of Engineered Tower Solutions, PLLC. 

10) Member  connections  are  assumed  to  have  been  designed  to  meet  or  exceed  the  theoretical  capacity  of  the 
connected member. 

11) Steel grades have been assumed as follows: 
 
a) Channel, Solid Round, Angle, Plate     ASTM A36 (Gr 36) 
b) HSS (Rectangular)         ASTM 500 (Gr B‐46) 
c) HSS (Round)           ASTM 500 (Gr B‐42) 
d) Pipe           ASTM A53 (Gr 35) 
e) Connection Bolts        ASTM A325 
f) U‐Bolts          SAE 429 Gr.2 

 
This analysis may be affected if any assumptions are not valid or have been made in error. Engineered Tower Solutions, PLLC 
should be notified to determine the effect on the structural integrity of the tower. 
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4) ANALYSIS RESULTS 
 

Table 3 – Mount Component Stresses vs. Capacity  

Mount Centerline 
(ft) 

Component  % Capacity  Pass/Fail  Notes 

 
 

100.0 

Face Mount – Horizontal  31.2  PASS  1 

Handrail – Horizontal  53.0  PASS  1 

Mount Pipe – Vertical  56.7  PASS  1 

Sidearm – Horizontal   78.3  PASS  1 

Brace ‐ Horizontal  14.9  PASS  1 

Notes: 
1) See additional documentation in “Appendix C – Software Analysis Output” for calculations supporting the % capacity consumed. 

 

Tower Mount Rating (max from all components) =  78.3% 

 

Verizon Mount Classification  M300R(300)‐4[6] 

 
  4.1)  Recommendations 
 

The tower mount has sufficient capacity to carry the existing and proposed load configuration. No modifications are required 
at this time. 



Site Name: DURHAM, CT
Cumulative Power Density

Operator Operating 
Frequency

Number of 
Trans.

ERP Per 
Trans. Total ERP Distance to 

Target

Calculated 
Power 
Density

Maximum 
Permissable 
Exposure*

Fraction of 
MPE

(MHz) (watts) (watts) (feet) (mW/cm^2) (mW/cm^2) (%)
VZW 700 746 1 1074 1074 100 0.0386 0.4973 7.77%
VZW Cellular 876 3 370 1110 100 0.0399 0.5840 6.84%
VZW 850 LTE 869 1 1059 1059 100 0.0381 0.5793 6.57%
VZW PCS 1970 1 2456 2456 100 0.0883 1.0000 8.83%
VZW AWS 2145 1 3518 3518 100 0.1265 1.0000 12.65%

Total Percentage of Maximum Permissible Exposure 42.66%

*Guidelines adopted by the FCC on August 1, 1996, 47 CFR Part 1 based on NCRP Report 86, 1986 and generally on ANSI/IEEE C95.1-1992

MHz = Megahertz
mW/cm^2 = milliwatts per square centimeter
ERP = Effective Radiated Power

Absolute worst case maximum values used.
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Date: September 11, 2018

Heather Simeone
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: Verizon Wireless Co-Locate
Carrier Site Number: 1907
Carrier Site Name: Durham CT

Crown Castle Designation: Crown Castle BU Number: 806364
Crown Castle Site Name: HRT 106(B) 943202
Crown Castle JDE Job Number: 528160
Crown Castle Work Order Number: 1626719
Crown Castle Application Number: 457533 Rev. 0

Engineering Firm Designation: Jacobs Engineering Group, Inc. Project Number: 1626719

Site Data: 143 R Old Blue Hill Road, DURHAM, Middlesex County, CT
Latitude 41° 27' 33.67'', Longitude -72° 39' 45.83''
120 Foot - Monopole Tower

Dear Heather Simeone,

Jacobs Engineering Group, Inc. is pleased to submit this “Structural Analysis Report” to determine the
structural integrity of the above mentioned tower.

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

 LC7: Proposed Equipment Configuration Sufficient Capacity

The analysis has been performed in accordance with the TIA-222-H Standard.  This analysis utilizes an ultimate
3-second gust wind speed of 130 mph as required by the 2016 Connecticut State Building Code. Exposure
Category B and Risk Category II were used in this analysis.

Structural analysis prepared by:

Don Martin Serrano
Structural Engineer

Respectfully submitted by:

Paul L. Mucci P.E.
Senior Project Engineer
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1) INTRODUCTION

This tower is a 120 ft Monopole tower designed by Valmont.

2) ANALYSIS CRITERIA

 Building Code: 2012 IBC
 TIA-222 Revision: TIA-222-H
 Risk Category: II
 Wind Speed: 130 mph
 Exposure Category: B
 Topographic Factor: 1
 Ice Thickness: 1.5 in
 Wind Speed with Ice: 50 mph
 Service Wind Speed: 60 mph

Table 1 - Proposed Equipment Configuration

Mounting
Level (ft)

Center
Line

Elevation
(ft)

Number
of

Antennas
Antenna

Manufacturer Antenna Model Number of
Feed Lines

Feed Line
Size (in)

100.0

101.0

6 andrew SBNHH-1D65B w/ Mount
Pipe

12
2

7/8
1-5/8

6 antel LPA-80080/6CF w/ Mount
Pipe

3 nokia AIRSCALE RRH 4T4R B5
160W

3 rfs celwave FDJ85020Q4-S1

100.0

3 alcatel lucent B13 RRH4X30-4R
3 alcatel lucent B25 RRH4X30
3 alcatel lucent B66A RRH4X45
2 raycap RXXDC-3315-PF-48
1 tower mounts Platform Mount [LP 713-1]

Table 2 - Other Considered Equipment

Mounting
Level (ft)

Center
Line

Elevation
(ft)

Number
of

Antennas
Antenna

Manufacturer Antenna Model Number of
Feed Lines

Feed Line
Size (in)

119.0

125.0 1 decibel DB809MT3-XT

2 7/8

123.0 1 decibel DB201-A

119.0
1 tower mounts Side Arm Mount [SO 102-

3]

2 tower mounts Side Arm Mount [SO 701-
1]
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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)

116.0

116.0

9 andrew SBNHH-1D65A w/ Mount
Pipe

2
4

12

3/8
3/4
7/8

1 tower mounts Platform Mount [LP 602-1]
3 ericsson RRUS 11
3 ericsson RRUS 32 B2
3 ericsson RRUS 32

110.0
3 ericsson RRUS 32 B2
1 raycap DC6-48-60-18-8C
1 raycap DC6-48-60-18-8F

107.0 107.0
1 tower mounts Pipe Mount [PM 601-1]

1 7/8
1 gabriel electronics GLF6-450

87.0
89.0

3 alcatel lucent PCS 1900MHZ 4X45W-
65MHZ

3
1

1-1/4
7/8

6 alcatel lucent RRH2X50-800
3 alcatel lucent TD-RRH8X20-25

3 commscope NNVV-65B-R4 w/ Mount
Pipe

3 rfs celwave APXVTM14-ALU-I20 w/
Mount Pipe

87.0 1 tower mounts Platform Mount [LP 713-1]

73.0

79.0 1 decibel DB636-C

1
1
4

7/8
1/2

1-5/873.0

1 commscope SHP2-13
3 ericsson AIR 21 B2A/B4P
3 ericsson AIR32 DB B66Aa B2a
3 ericsson KRY 112 144/1
3 ericsson RADIO 4449
3 rfs celwave APXVAA24_43-U-A20

1 tower mounts Platform Mount [LP 1301-
1]

50.0

57.0 1 rfs celwave PD1142-1

1
3

1/2
7/8

54.0 1 decibel ASP-655
53.0 1 rfs celwave PD1121-6

50.0
2 tower mounts Side Arm Mount [SO 702-

1]
1 decibel DB492A

40.0
41.0 1 tekelec systemes EPSILON GPS

ANTENNA 35 DB
1 1/2

40.0 1 tower mounts Side Arm Mount [SO 701-
1]
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3) ANALYSIS PROCEDURE

Table 3 - Documents Provided

Document Remarks Reference Source

4-GEOTECHNICAL REPORTS Clarence Welti Assoc., Inc. 262150 CCISITES
4-TOWER FOUNDATION

DRAWINGS/DESIGN/SPECS SAC Engineering, Inc. 297341 CCISITES

4-TOWER MANUFACTURER
DRAWINGS Valmont 262153 CCISITES

4-TOWER STRUCTURAL
ANALYSIS REPORTS Valmont 942187 CCISITES

 3.1)  Analysis Method

tnxTower (version 8.0.4.0), 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 and maintained in accordance with the manufacturer’s
specifications.

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

3) The baseplate grout was not considered in this analysis.

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.

4) ANALYSIS RESULTS

Table 4 - Section Capacity (Summary)
Section

No. Elevation (ft) Component
Type Size Critical

Element P (K) SF*P_allow
(K)

%
Capacity Pass / Fail

L1 120 - 100 Pole TP20.263x15.403x0.1875 1 -4.12 813.65 32.2 Pass

L2 100 - 47.0833 Pole TP33.13x20.263x0.2813 2 -20.92 1883.04 94.5 Pass

L3 47.0833 - 0 Pole TP44x31.372x0.375 3 -34.68 3407.81 88.3 Pass

Summary

Pole (L2) 94.5 Pass

Rating = 94.5 Pass
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Table 5 - Tower Component Stresses vs. Capacity - LC7

Notes Component Elevation (ft) % Capacity Pass / Fail

1 Anchor Rods 0 84.5 Pass
1 Base Plate 0 43.9 Pass

1
Flange Bolts

100
46.8 Pass

Top Flange Plate 14.1 Pass
Bottom Flange Plate 14.1 Pass

1 Base Foundation
Structural 0 9.5 Pass

1 Base Foundation
Soil Interaction 0 38.9 Pass

Structure Rating (max from all components) = 94.5%
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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