
Centek Engineering, Inc.
3-2 North Branford Road
Branford, Connecticut 06405
Phone:  (203) 488-0580
Fax:  (203) 488-8587

Steven L. Levine
Real Estate Consultant

HAND DELIVERED

April 22, 2016

Attorney Melanie Bachman
Acting Executive Director
Connecticut Siting Council
10 Franklin Square
New Britain, Connecticut 06051

Notice of Exempt Modification:  Existing Telecommunications Facility at 27 – 31 South
Main Street, West Hartford

Dear Ms. Bachman:

In order to accommodate technological changes, implement Uniform Mobile
Telecommunications System (“UMTS”) and/or Long Term Evolution (“LTE”) capabilities,
and enhance system performance in the State of Connecticut, New Cingular Wireless PCS,
LLC (“AT&T”) plans to modify the equipment configurations at many of its existing cell sites.
Please accept this letter and attachments as notification, pursuant to R.C.S.A. Section 16-50j-
73, of construction which constitutes an exempt modification pursuant to R.C.S.A. Section 16-
50j-72(b)(2).  In compliance with R.C.S.A. Section 16-50j-73, copies of this letter are being
sent to the chief elected official of the municipality in which the affected cell site is located, the
property owner of record, and the tower owner or operator.

UMTS technology offers services to mobile computer and phone users anywhere in the world.
Based on the Global System for Mobile (“GSM”) communication standard, UMTS is the
planned worldwide standard for mobile users. UMTS, fully implemented, gives computer and
phone users high-speed access to the Internet as they travel. They have the same capabilities
even when they roam, through both terrestrial wireless and satellite transmissions.

LTE is a high-performance air interface for cellular mobile communications.  It is designed to
increase the capacity and speed of mobile telephone networks.

Attached is a summary of the planned modifications, including power density calculations
reflecting the change in AT&T’s operations at the site.  Also included is documentation of the
structural sufficiency of the tower to accommodate the revised antenna configuration.
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The changes to the facility do not constitute modifications as defined in Connecticut General
Statutes (“C.G.S.”) Section 16-50i(d) because the general physical and environmental
characteristics of the site will not be significantly changed or altered.  Rather, the planned
changes to the facility fall squarely within those activities explicitly provided for in R.C.S.A.
Section 16-50j-72(b)(2).

1. The height of the overall structure will not increase.

2. The proposed changes will not extend the site boundaries.

3. The proposed changes will not increase the noise level at the site boundary by six
decibels or more, or to levels that exceed state and local criteria.

4. The changes will not add radio frequency sending or receiving capability which
increases the total radio frequency electromagnetic radiation power density measured at
the site boundary to or above the standards adopted by the Federal Communications
Commission pursuant to Section 704 of the Telecommunications Act of 1996, as
amended, and the State Department of Energy and Environmental Protection, pursuant
to Section 22a-162 of the Connecticut General Statutes.

5. The proposed modifications will not cause a change or alteration in the physical
or environmental characteristics of the site.

6. The proposed changes will not impair the structural integrity of the facility, as
determined in a certification provided by a professional engineer licensed in
Connecticut.

For the foregoing reasons, AT&T respectfully submits that the proposed changes at the
referenced site constitute exempt modifications under R.C.S.A. Section 16-50j-72(b)(2).

Please feel free to call me at (860) 830-0380 with questions concerning this matter. Thank you
for your consideration.

Sincerely,

Steven L. Levine
Real Estate Consultant

cc: TownCEO – Ronald F. Van Winkle, Town Manager, City of West Hartford
Property Owner of Record – Town Center West Associates LLC
Tower Owner / Operator – Crown Castle International (by email)

Attachments



NEW CINGULAR WIRELESS PCS, LLC

Equipment Modification

27-31 South Main Street (29 South Main St), West Hartford
Geographic Coordinates:   N 41-45-36.5 W 72-44-35.4

AT&T Site CT5843

Prior CSC Approvals: Tower Sharing 1/03
Exempt Mods 6/06 &  8/12

Tower Owner/Manager: Crown Castle

Land Owner of Record: Town Center West Associates LLC

Original Permitting: The 29 South Main Street tower was approved by local P&Z
authorities in 1997.  Please see the attached zoning approval
letter and corresponding site plan drawings.  Subsequently,
AT&T was approved to co-locate at the site in tower sharing
application TS-ATT-155-021216.  The Council’s 2003
decision letter is attached along with site plan excerpts from
the tower sharing application.  The latter show AT&T’s
approved lease and equipment area which expanded the
overall site footprint.  A Town of West Hartford
building/zoning permit was subsequently issued for the AT&T
site plan (attached).  There are no conditions in these
approvals that would be violated by the present equipment
modification proposals.

Lease Area: Comparison of the attached TS-ATT-155-021216 site plan
with the attached proposed construction drawings indicates
that the proposed modifications will not enlarge either the
AT&T lease area or the overall site boundaries.



Equipment Configuration: Rooftop Self-Supporting Lattice Tower
on Parking Garage Penthouse: 103ft. a.g.l. Overall Ht.

(Penthouse Rooftop = 63 ft a.g.l. / Tower = 40 ft tall.)

Note: Centerlines in this section are measured a.g.l.

Current and/or approved: T-Arm mounts @ 92 ft a.g.l.
Twelve PowerWave LGP21401 TMA’s @ 92 ft
Six Ericsson RRUS-11 remote radio heads  @ 92 f
Three PowerWave 7770 antennas @ 89 ft c.l.
One Andrew SBNH-1D6565C antenna @ 89 ft c.l.
One PowerWave P65-15-XLH-RR antenna @ 89ft c.l
One PowerWave P65E-17-XLH-RR antenna @ 89 ft c.l
One Raycap DC6-48-60-18-8F surge arrestor @ 89 ft
Six runs 1 5/8 inch coax
One fiber and two DC power cables
Outdoor equipment cabinets in fenced rooftop compound

Planned Modifications: Replace existing T-Arm mounts at 92 ft with three 12 ft V-booms.
Remove six PowerWave LGP21401 TMA’s.
Remove three Ericsson RRUS-11 remote radio heads.
Install three CCI TPA-LCUUUU-H8 antennas @ 89 ft c.l.
Install six Ericsson RRUS-32 remote radio heads @ 89 ft.
Install one additional Raycap DC6-48-60-18-8F surge arrestor @ 89 ft.
Replace two existing DC power cables with four new DC cables.

Power Density:

Worst-case calculations with 10 dB reduction for existing wireless operations at the site
indicate a radio frequency electromagnetic radiation power density, measured at six feet above
ground level beside the tower, of approximately 5.5 % of the standard adopted by the FCC.  As
depicted in the second and third tables below, the total radio frequency electromagnetic radiation
power density in publicly accessible areas following proposed modifications would be
approximately 9.6 % of the standard at 6 feet above ground level and 40.5 % of the standard at 6
feet above the upper parking level.

Existing– At Ground Level

Company
Centerline Ht

(feet)
 Frequency

(MHz)
Number of
Channels

Power Per
Channel
(Watts)

 Power Density

(mW/cm2)

Standard
Limits

(mW/cm2)

Percent of
Limit

Other Users * 0.83
AT&T LTE  * 92 734 1 1616 0.0786 0.4893 1.61

AT&T UMTS * 92 880 2 565 0.0549 0.5867 0.94
AT&T UMTS * 92 1900 2 875 0.0851 1.0000 0.85
AT&T GSM  * 92 880 1 283 0.0138 0.5867 0.23
AT&T GSM  * 92 1900 4 525 0.1021 1.0000 1.02

Total 5.48%
* Per CSC records.



Proposed – At Ground Level

Carrier
&

Technology

Centerline
Ht

(feet)

Antennas
(All Sectors)

Frequency
(MHz)

Number
of

Channels

Power Per
Channel
(Watts)

Power
Density

(mW/cm2)

Standard
Limits

(mW/cm2)

Percent
of

Limit

Other Users * 0.83

AT&T LTE 89 PW P65 #1&2
Andrew #1

740 2 1476 0.1541 0.4933 3.12

AT&T LTE 89 CCI TPE
#1, 2, 3

1900 2 2921 0.3050 1.0000 3.05

AT&T LTE 89 CCI TPE
#1, 2, 3

2300 2 1285 0.1342 1.0000 1.34

AT&T UMTS 89 PW 7770
#1, 2, 3

880 2 293 0.0306 0.5867 0.52

AT&T UMTS 89 PW 7770
#1, 2, 3

1900 2 573 0.0598 1.0000 0.60

AT&T GSM 89 PW 7770
#1, 2, 3

880 1 149 0.0078 0.5867 0.13

Total 9.60%
* Per CSC records.

Proposed – On Upper Parking Level

Carrier
&

Technology

Centerline
Ht

(feet)

Antennas
(All Sectors)

Frequency
(MHz)

Number
of

Channels

Power Per
Channel
(Watts)

Power
Density

(mW/cm2)

Standard
Limits

(mW/cm2)

Percent
of

Limit

Other Users * 2.77

AT&T LTE 46 PW P65 #1&2
Andrew #1

740 2 1476 0.6635 0.4933 13.45

AT&T LTE 46 CCI TPE
#1, 2, 3

1900 2 2921 1.3131 1.0000 13.13

AT&T LTE 46 CCI TPE
#1, 2, 3

2300 2 1285 0.5776 1.0000 5.78

AT&T UMTS 46 PW 7770
#1, 2, 3

880 2 293 0.1317 0.5867 2.24

AT&T UMTS 46 PW 7770
#1, 2, 3

1900 2 573 0.2576 1.0000 2.58

AT&T GSM 46 PW 7770
#1, 2, 3

880 1 149 0.0335 0.5867 0.57

Total 40.52%
* Per CSC records.

Structural information:

The attached structural analysis demonstrates that the tower and foundation have adequate
structural capacity to accommodate the proposed equipment modifications.  (GPD Engineering,
4-18-16).  Please note that structural modifications referenced in the analysis have already been
installed and were considered in the analysis.
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520 South Main Street . Suite 2531 . Akron, Ohio 44311 . 330-572-2100 . Fax 330-572-2101 . www.GPDGroup.com 
GPD Engineering and Architecture Professional Corporation    

Date: April 18, 2016 
 
Charles McGuirt 520 South Main Street, Ste 2531 
Crown Castle. Akron, OH 44311 
3530 Toringdon Way, Suite 300 (216) 927-8663 
Charlotte, NC 28277 dpalkovic@gpdgroup.com 
(704) 405-6607   
        
Subject: Structural Analysis Report 
 
Carrier Designation: AT&T Mobility Co-Locate 
 Carrier Site Number: CT5843 
 Carrier Site Name: AWE West Hartford Central 
 
Crown Castle Designation: Crown Castle BU Number: 876328 
 Crown Castle Site Name: WEST HARTFORD PARKING GARAGE  
 Crown Castle JDE Job Number: 372963 
 Crown Castle Work Order Number: 1222590 
 Crown Castle Application Number: 341859 Rev. 2 
 
Engineering Firm Designation: GPD Project Number: 2016777.876328.15 
 
Site Data: 27-31 South Main St., West Hartford, CT 06110, Hartford County 
 Latitude 41° 45' 36.41'', Longitude -72° 44' 35.25'' 
 40.25 Foot - Self Support and Modified Parking Garage Structural Analysis 
 

Dear Charles McGuirt, 
 
GPD 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 893292, in accordance with application 341859, 
revision 2. 
 
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. 
 
The analysis has been performed in accordance with the 2013 Connecticut State Building Code and the 2003 IBC 
based upon a 3-second gust wind speed of 100 mph as well as the guidelines stated in TIA/EIA-222-F based 
upon a fastest mile wind speed of 80 mph. 
 
We at GPD 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. 
 
Structural Analysis prepared by: Eric Schnaus 
 
 

Respectfully submitted, 
 

Christopher J. Scheks, P.E. 
Connecticut #: 0030026 
 

 

4/18/16 

http://www.gpdgroup.com/
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tnxTower Report - version 7.0.5.1 
 

1) INTRODUCTION 
 
The tower is supported on three legs and has two major sections. It has a triangular cross section made of 
bolted connections, with an “X” frame configuration. The tower is fabricated with pipe legs and angle diagonals. 
The tower is galvanized and has no tower lightning. 
 
This tower is a 40.25 ft Self Support tower designed by ROHN in April of 1997. The tower was originally 
designed for a wind speed of 85 mph per TIA/EIA-222-E. The tower base connects to an I-Beam frame that is 
anchored to the parking garage deck. The base of the tower frame is 65’ above grade. 
 
Modifications designed by GPD (Project #: 2015777.876328.08, dated 6/3/2015) consist of installing extension 
plates to the tower base frame connections and extension plates to the existing stair well walls at varying 
elevations. These modifications have been installed and were considered in this analysis. 
 
2) ANALYSIS CRITERIA 
 
The structural analysis was performed for this tower in accordance with the requirements of the 2013 
Connecticut State Building Code and the 2003 IBC based upon a 3-second gust wind speed of 100 mph as well 
as the guidelines stated in TIA/EIA-222-F based upon a fastest mile wind speed of 80 mph. Additionally a 28 
mph fastest-mile with 1.00 inch ice thickness (in accordance with ASCE 7-05) and 50 mph under service loads 
per the TIA/EIA-222-F.               
 

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 

92.0 

92.0 3 Sabre C10857011 12’ V-Boom 

2 
1 

3/4 
3/8 1 

89.0 

3 CCI Antennas TPA-65R-LCUUUU-H8 
3 Ericsson RRUS 32 B30 
1 Raycap DC6-48-60-18-8F 
3 Ericsson WCS RRUS-32-B30 

Notes: 
1) See Appendix B for the proposed coax layout. 
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tnxTower Report - version 7.0.5.1 
 

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 

102.0 

103.0 

3 RFS Celwave APXVTM14-C-120  
1 5/8 1 

3 Alcatel Lucent TD-RRH8x20-25 
1 RFS Celwave APXV9ERR18-C-A20  

3 1-1/4  

2 RFS Celwave APXVSPP18-C-A20  
2 Alcatel Lucent 1900MHz RRH (65MHz) 

1 Alcatel Lucent 800MHz 2X50W RRH 
W/FILTER 

102.0 

1 Alcatel Lucent 1900MHz RRH (65MHz) 

2 Alcatel Lucent 800MHz 2X50W RRH 
W/FILTER 

1  Sector Mount [SM 502-3] 

92.0 

92.0 

1  T-Arm Mount [TA 702-3] 
  2 3 Ericsson RRUS-11 

6 Powerwave Tech LGP2140X 
6 Powerwave Tech LGP2140X 

  4 
3 Ericsson RRUS-11 

89.0 

3 Powerwave Tech 7770.00 

6 
2 
1 

1-5/8 
3/4 
3/8 

3 

1 Powerwave Tech P65-15-XLH-RR 
1 Andrew SBNH-1D6565C 
1 Powerwave Tech P65E-17-XLH-RR 
3 Powerwave Tech 7020.00 
1 Raycap DC6-48-60-18-8F 

75.0 
77.0 1 Lucent KS24019-L112A 

1 1/2  
75.0 1  Side Arm Mount [SO 302-

1] 
Notes: 
1) Reserved Equipment. 
2) Equipment to be removed, not considered in this analysis. 
3) Equipment to be relocated onto the proposed mount with a centerline of 89’. 
4) Equipment to be relocated onto the proposed mount with a centerline of 92’. 

 
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) 

105 105 
12  DB980H90 

12 1-5/8 3  Leg Mounting Frame 
1  GPS Antenna 
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tnxTower Report - version 7.0.5.1 
 

 3) ANALYSIS PROCEDURE 

 
Table 4 - Documents Provided 

Document Remarks Reference Source 

Tower Drawings Rohn Eng. File#: 345895W, 
Dated: 4/15/1997 1440544 CCIsites 

Tower Mapping 
GPD Project #: 

2014777.876328.03,  
Dated: 3/04/2014 

1440544 CCIsites 

Base Frame Design Greiner Project #: F101508.60, 
Dated: 2/20/1997 5460756 CCIsites 

Parking Garage Design 
Unistress Project:  

Towne Center Garage, Rev. 4,  
Dated: 10/31/1988 

5460756 CCIsites 

Parking Garage Modifications 
Passing Analysis 

GPD Project #: 
2015777.876328.08,  

Dated: 6/3/2015 
5735731 CCIsites 

Parking Garage Modifications 
GPD Project #: 

2015777.876328.08,  
Dated: 6/3/2015 

5735691 CCIsites 

Modification Inspection Report 
GPD Project #: 

2015777.876328.10,  
Dated 1/27/2016 

6076906 CCIsites 

 

 3.1)  Analysis Method 
 

tnxTower (version 7.0.5.1), 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) When applicable, transmission cables are considered as structural components for calculating 

wind loads as allowed by TIA/EIA-222-F. 
 

This analysis may be affected if any assumptions are not valid or have been made in error. GPD 
should be notified to determine the effect on the structural integrity of the tower. 
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tnxTower Report - version 7.0.5.1 
 

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 

T1 105.25 - 85.125 Leg ROHN 2.5 STD 3 -14.60 54.96 26.6 Pass  

T2 85.125 - 65 Leg ROHN 2.5 STD 38 -37.89 50.20 75.5 Pass  

T1 105.25 - 85.125 Diagonal L1-1/2x1-1/2x1/8 9 -3.31 3.35 98.7 Pass  

T2 85.125 - 65 Diagonal L1-3/4x1-3/4x3/16 46 -3.06 4.49 68.2 Pass  

T1 105.25 - 85.125 Top Girt L2x2x1/8 5 -0.36 2.83 12.7 Pass  

T2 85.125 - 65 Top Girt L2x2x1/8 41 -0.14 2.83 5.1 
6.0 (b) 

Pass  

                  

            Summary ELC: LC7 

                  

            Leg (T2) 75.5 Pass  

            Diagonal 

(T1) 

98.7 Pass  

            Top Girt 
(T1) 

12.7 Pass  

            Bolt Checks 96.6 Pass  

            Rating =  98.7 Pass  

 

Table 6 - Tower Component Stresses vs. Capacity – LC7 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Base Frame and 
Parking Garage Varies 78.2 Pass 

 

Structure Rating (max from all components) =  98.7% 

Notes: 
1) The base frame and parking garage capacity was determined based on reaction comparison from the previous 

modification design passing analysis (GPD Project #: 2015777.876328.08, dated 6/3/2015). See Appendix C for the 
reaction comparison and Appendix D for the referenced design and previous calculations. 

 
 4.1)  Recommendations 
 

The design of the existing tower is sufficient for the proposed loading and will not require 
modifications.  

 
The design of the modified parking garage is sufficient for the proposed loading and will not require 
additional modifications. 
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tnxTower Report - version 7.0.5.1 
 

5) DISCLAIMER OF WARRANTIES  
 
GPD has not performed a site visit to the tower to verify the member sizes or antenna/coax loading.  If the 
existing conditions are not as represented on the tower elevation contained in this report, we should be 
contacted immediately to evaluate the significance of the discrepancy.  This is not a condition assessment of the 
tower or foundation.  This report does not replace a full tower inspection.  The tower and foundations are 
assumed to have been properly fabricated, erected, maintained, in good condition, twist free, and plumb.   
 
The engineering services rendered by GPD in connection with this Rigorous Structural Analysis are limited to a 
computer analysis of the tower structure and theoretical capacity of its main structural members. No allowance 
was made for any damaged, bent, missing, loose, or rusted members (above and below ground).  No allowance 
was made for loose bolts or cracked welds.   
 
This analysis is limited to the designated maximum wind and seismic conditions per the governing tower 
standards and code.  Wind forces resulting in tower vibrations near the structure’s resonant frequencies were 
not considered in this analysis and are outside the scope of this analysis.  Lateral loading from any dynamic 
response was not evaluated under a time-domain based fatigue analysis. 
 
GPD does not analyze the fabrication of the structure (including welding).  It is not possible to have all the very 
detailed information needed to perform a thorough analysis of every structural sub-component and connection 
of an existing tower.  GPD provides a limited scope of service in that we cannot verify the adequacy of every 
weld, plate connection detail, etc.  The purpose of this report is to assess the capability of adding appurtenances 
usually accompanied by transmission lines to the structure.   
 
It is the owner’s responsibility to determine the amount of ice accumulation in excess of the code specified 
amount, if any, that should be considered in the structural analysis.   
 
The attached sketches are a schematic representation of the analyzed tower.  If any material is fabricated from 
these sketches, the contractor shall be responsible for field verifying the existing conditions, proper fit, and 
clearance in the field.  Any mentions of structural modifications are reasonable estimates and should not be 
used as a precise construction document.  Precise modification drawings are obtainable from GPD, but are 
beyond the scope of this report. 
 
Miscellaneous items such as antenna mounts, etc., have not been designed or detailed as a part of our work.  
We recommend that material of adequate size and strength be purchased from a reputable tower manufacturer. 
 
Towers are designed to carry gravity, wind, and ice loads.  All members, legs, diagonals, struts, and redundant 
members provide structural stability to the tower with little redundancy.  Absence or removal of a member can 
trigger catastrophic failure unless a substitute is provided before any removal.  Legs carry axial loads and derive 
their strength from shorter unbraced lengths by the presence of redundant members and their connection to the 
diagonals with bolts or welds.  If the bolts or welds are removed without providing any substitute to the frame, 
the leg is subjected to a higher unbraced length that immediately reduces its load carrying capacity.  If a 
diagonal is also removed in addition to the connection, the unbraced length of the leg is greatly increased, 
jeopardizing its load carrying capacity.  Failure of one leg can result in a tower collapse because there is no 
redundancy.  Redundant members and diagonals are critical to the stability of the tower. 
 
GPD makes no warranties, expressed and/or implied, in connection with this report and disclaims any liability 
arising from material, fabrication, and erection of this tower.  GPD will not be responsible whatsoever for, or on 
account of, consequential or incidental damages sustained by any person, firm, or organization as a result of 
any data or conclusions contained in this report.  The maximum liability of GPD pursuant to this report will be 
limited to the total fee received for preparation of this report. 
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 Sector Mount [SM 502-3]  102 APXVSPP18-C-A20 w/ Mount Pipe  102 APXVSPP18-C-A20 w/ Mount Pipe  102 APXV9ERR18-C-A20 w/ Mount Pipe  102 APXVTM14-C-120 w/ Mount Pipe  102 APXVTM14-C-120 w/ Mount Pipe  102 APXVTM14-C-120 w/ Mount Pipe  102 1900MHz RRH (65MHz)  102 1900MHz RRH (65MHz)  102 1900MHz RRH (65MHz)  102 800MHz 2X50W RRH W/FILTER  102 800MHz 2X50W RRH W/FILTER  102 800MHz 2X50W RRH W/FILTER  102 TD-RRH8x20-25  102 TD-RRH8x20-25  102 TD-RRH8x20-25  102 8' x 2" Mount Pipe  102 8' x 2" Mount Pipe  102 8' x 2" Mount Pipe  102 Sabre C10857011 12' V-Boom (3)  92 TPA-65R-LCUUUU-H8 w/ Mount Pipe  92 TPA-65R-LCUUUU-H8 w/ Mount Pipe  92 TPA-65R-LCUUUU-H8 w/ Mount Pipe  92 7770.00 w/ Mount Pipe  92 7770.00 w/ Mount Pipe  92 7770.00 w/ Mount Pipe  92 P65-15-XLH-RR w/ Mount Pipe  92 SBNH-1D6565C w/ Mount Pipe  92 P65E-17-XLH-RR w/ Mount Pipe  92 RRUS 32 B30  92 RRUS 32 B30  92 RRUS 32 B30  92 WCS RRUS-32-B30  92 WCS RRUS-32-B30  92 WCS RRUS-32-B30  92 (2) LGP2140X  92 (2) LGP2140X  92 (2) LGP2140X  92 7020.00  92 7020.00  92 7020.00  92 RRUS-11  92 RRUS-11  92 RRUS-11  92 (2) DC6-48-60-18-8F Surge 
 Suppression Unit

 92 Side Arm Mount [SO 302-1]  75 KS24019-L112A  75DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 Sector Mount [SM 502-3]  102

 APXVSPP18-C-A20 w/ Mount Pipe  102

 APXVSPP18-C-A20 w/ Mount Pipe  102

 APXV9ERR18-C-A20 w/ Mount Pipe  102

 APXVTM14-C-120 w/ Mount Pipe  102

 APXVTM14-C-120 w/ Mount Pipe  102

 APXVTM14-C-120 w/ Mount Pipe  102

 1900MHz RRH (65MHz)  102

 1900MHz RRH (65MHz)  102

 1900MHz RRH (65MHz)  102

 800MHz 2X50W RRH W/FILTER  102

 800MHz 2X50W RRH W/FILTER  102

 800MHz 2X50W RRH W/FILTER  102

 TD-RRH8x20-25  102

 TD-RRH8x20-25  102

 TD-RRH8x20-25  102

 8' x 2" Mount Pipe  102

 8' x 2" Mount Pipe  102

 8' x 2" Mount Pipe  102

 Sabre C10857011 12' V-Boom (3)  92

 TPA-65R-LCUUUU-H8 w/ Mount Pipe  92

 TPA-65R-LCUUUU-H8 w/ Mount Pipe  92

 TPA-65R-LCUUUU-H8 w/ Mount Pipe  92

 7770.00 w/ Mount Pipe  92

 7770.00 w/ Mount Pipe  92

 7770.00 w/ Mount Pipe  92

 P65-15-XLH-RR w/ Mount Pipe  92

 SBNH-1D6565C w/ Mount Pipe  92

 P65E-17-XLH-RR w/ Mount Pipe  92

 RRUS 32 B30  92

 RRUS 32 B30  92

 RRUS 32 B30  92

 WCS RRUS-32-B30  92

 WCS RRUS-32-B30  92

 WCS RRUS-32-B30  92

 (2) LGP2140X  92

 (2) LGP2140X  92

 (2) LGP2140X  92

 7020.00  92

 7020.00  92

 7020.00  92

 RRUS-11  92

 RRUS-11  92

 RRUS-11  92

 (2) DC6-48-60-18-8F Surge 
 Suppression Unit

 92

 Side Arm Mount [SO 302-1]  75

 KS24019-L112A  75

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

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

TOWER DESIGN NOTES
1.   Tower is located in Hartford County, Connecticut.
2.   Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3.   Tower is also designed for a 28 mph basic wind with 1.00 in ice. Ice is considered to 

 increase in thickness with height.
4.   Deflections are based upon a 50 mph wind.
5.   TOWER RATING: 98.7%





Centek Engineering, Inc.
3-2 North Branford Road
Branford, Connecticut 06405
Phone:  (203) 488-0580
Fax:  (203) 488-8587

Steven L. Levine
Real Estate Consultant

April 22, 2016

Ronald F. Van Winkle, Town Manager
Town of West Hartford
Town Hall      50 S. Main St., Rm. 313
West Hartford, Connecticut 06107

Re: New Cingular Wireless PCS, LLC notice of intent to modify an existing tele-
communications facility located at 29 South Main Street, West Hartford (Owners, Crown
Castle and Town Center West Associates LLC)

Dear Mr. Van Winkle:

In order to accommodate technological changes, implement Uniform Mobile Telecommunications
System (“UMTS”) and Long Term Evolution (“LTE”) capabilities, and enhance system
performance in the State of Connecticut, New Cingular Wireless PCS, LLC (“AT&T”) will be
changing its equipment configuration at certain cell sites.

As required by Regulations of Connecticut State Agencies (“R.C.S.A.”) Section 16-50j-73, the
Connecticut Siting Council has been notified of the changes and will review AT&T’s proposal.
Please accept this letter as notification under Section 16-50j-73 of construction which constitutes an
exempt modification pursuant to R.C.S.A. Section 16-50j-72(b)(2).

The enclosed Notice fully sets forth the AT&T proposal.  However, if you have any questions or
require any further information on the plans for the site or the Siting Council’s procedures, please
contact the undersigned at 860-830-0380 or Ms. Melanie Bachman, Acting Executive Director,
Connecticut Siting Council at (860) 827-2935.

Sincerely,

Steven L. Levine
Real Estate Consultant

Enclosure



Centek Engineering, Inc.
3-2 North Branford Road
Branford, Connecticut 06405
Phone:  (203) 488-0580
Fax:  (203) 488-8587

Steven L. Levine
Real Estate Consultant

April 22, 2016

Town Center West Associates LLC
433 South Main Street
West Hartford, Connecticut 06110

Re: New Cingular Wireless PCS, LLC notice of intent to modify an existing tele-
communications facility located at 29 South Main Street, West Hartford (Owners, Crown
Castle and Town Center West Associates LLC)

To Whom It May Concern:

In order to accommodate technological changes, implement Uniform Mobile Telecommunications
System (“UMTS”) and Long Term Evolution (“LTE”) capabilities, and enhance system
performance in the State of Connecticut, New Cingular Wireless PCS, LLC (“AT&T”) will be
changing its equipment configuration at certain cell sites.

As required by Regulations of Connecticut State Agencies (“R.C.S.A.”) Section 16-50j-73, the
Connecticut Siting Council has been notified of the changes and will review AT&T’s proposal.
Please accept this letter as notification under Section 16-50j-73 of construction which constitutes an
exempt modification pursuant to R.C.S.A. Section 16-50j-72(b)(2).

The enclosed Notice fully sets forth the AT&T proposal.  However, if you have any questions or
require any further information on the plans for the site or the Siting Council’s procedures, please
contact either your tenant Crown Castle International; the undersigned at 860-830-0380; or Ms.
Melanie Bachman, Acting Executive Director, Connecticut Siting Council at (860) 827-2935..

Sincerely,

Steven L. Levine
Real Estate Consultant

Enclosure



 

 

520 South Main Street . Suite 2531 . Akron, Ohio 44311 . 330-572-2100 . Fax 330-572-2101 . www.GPDGroup.com 
GPD Engineering and Architecture Professional Corporation    

Date: April 18, 2016 
 
Charles McGuirt 520 South Main Street, Ste 2531 
Crown Castle. Akron, OH 44311 
3530 Toringdon Way, Suite 300 (216) 927-8663 
Charlotte, NC 28277 dpalkovic@gpdgroup.com 
(704) 405-6607   
        
Subject: Structural Analysis Report 
 
Carrier Designation: AT&T Mobility Co-Locate 
 Carrier Site Number: CT5843 
 Carrier Site Name: AWE West Hartford Central 
 
Crown Castle Designation: Crown Castle BU Number: 876328 
 Crown Castle Site Name: WEST HARTFORD PARKING GARAGE  
 Crown Castle JDE Job Number: 372963 
 Crown Castle Work Order Number: 1222590 
 Crown Castle Application Number: 341859 Rev. 2 
 
Engineering Firm Designation: GPD Project Number: 2016777.876328.15 
 
Site Data: 27-31 South Main St., West Hartford, CT 06110, Hartford County 
 Latitude 41° 45' 36.41'', Longitude -72° 44' 35.25'' 
 40.25 Foot - Self Support and Modified Parking Garage Structural Analysis 
 

Dear Charles McGuirt, 
 
GPD 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 893292, in accordance with application 341859, 
revision 2. 
 
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. 
 
The analysis has been performed in accordance with the 2013 Connecticut State Building Code and the 2003 IBC 
based upon a 3-second gust wind speed of 100 mph as well as the guidelines stated in TIA/EIA-222-F based 
upon a fastest mile wind speed of 80 mph. 
 
We at GPD 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. 
 
Structural Analysis prepared by: Eric Schnaus 
 
 

Respectfully submitted, 
 

Christopher J. Scheks, P.E. 
Connecticut #: 0030026 
 

 

4/18/16 

http://www.gpdgroup.com/
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1) INTRODUCTION 
 
The tower is supported on three legs and has two major sections. It has a triangular cross section made of 
bolted connections, with an “X” frame configuration. The tower is fabricated with pipe legs and angle diagonals. 
The tower is galvanized and has no tower lightning. 
 
This tower is a 40.25 ft Self Support tower designed by ROHN in April of 1997. The tower was originally 
designed for a wind speed of 85 mph per TIA/EIA-222-E. The tower base connects to an I-Beam frame that is 
anchored to the parking garage deck. The base of the tower frame is 65’ above grade. 
 
Modifications designed by GPD (Project #: 2015777.876328.08, dated 6/3/2015) consist of installing extension 
plates to the tower base frame connections and extension plates to the existing stair well walls at varying 
elevations. These modifications have been installed and were considered in this analysis. 
 
2) ANALYSIS CRITERIA 
 
The structural analysis was performed for this tower in accordance with the requirements of the 2013 
Connecticut State Building Code and the 2003 IBC based upon a 3-second gust wind speed of 100 mph as well 
as the guidelines stated in TIA/EIA-222-F based upon a fastest mile wind speed of 80 mph. Additionally a 28 
mph fastest-mile with 1.00 inch ice thickness (in accordance with ASCE 7-05) and 50 mph under service loads 
per the TIA/EIA-222-F.               
 

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 

92.0 

92.0 3 Sabre C10857011 12’ V-Boom 

2 
1 

3/4 
3/8 1 

89.0 

3 CCI Antennas TPA-65R-LCUUUU-H8 
3 Ericsson RRUS 32 B30 
1 Raycap DC6-48-60-18-8F 
3 Ericsson WCS RRUS-32-B30 

Notes: 
1) See Appendix B for the proposed coax layout. 
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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 

102.0 

103.0 

3 RFS Celwave APXVTM14-C-120  
1 5/8 1 

3 Alcatel Lucent TD-RRH8x20-25 
1 RFS Celwave APXV9ERR18-C-A20  

3 1-1/4  

2 RFS Celwave APXVSPP18-C-A20  
2 Alcatel Lucent 1900MHz RRH (65MHz) 

1 Alcatel Lucent 800MHz 2X50W RRH 
W/FILTER 

102.0 

1 Alcatel Lucent 1900MHz RRH (65MHz) 

2 Alcatel Lucent 800MHz 2X50W RRH 
W/FILTER 

1  Sector Mount [SM 502-3] 

92.0 

92.0 

1  T-Arm Mount [TA 702-3] 
  2 3 Ericsson RRUS-11 

6 Powerwave Tech LGP2140X 
6 Powerwave Tech LGP2140X 

  4 
3 Ericsson RRUS-11 

89.0 

3 Powerwave Tech 7770.00 

6 
2 
1 

1-5/8 
3/4 
3/8 

3 

1 Powerwave Tech P65-15-XLH-RR 
1 Andrew SBNH-1D6565C 
1 Powerwave Tech P65E-17-XLH-RR 
3 Powerwave Tech 7020.00 
1 Raycap DC6-48-60-18-8F 

75.0 
77.0 1 Lucent KS24019-L112A 

1 1/2  
75.0 1  Side Arm Mount [SO 302-

1] 
Notes: 
1) Reserved Equipment. 
2) Equipment to be removed, not considered in this analysis. 
3) Equipment to be relocated onto the proposed mount with a centerline of 89’. 
4) Equipment to be relocated onto the proposed mount with a centerline of 92’. 

 
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) 

105 105 
12  DB980H90 

12 1-5/8 3  Leg Mounting Frame 
1  GPS Antenna 
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 3) ANALYSIS PROCEDURE 

 
Table 4 - Documents Provided 

Document Remarks Reference Source 

Tower Drawings Rohn Eng. File#: 345895W, 
Dated: 4/15/1997 1440544 CCIsites 

Tower Mapping 
GPD Project #: 

2014777.876328.03,  
Dated: 3/04/2014 

1440544 CCIsites 

Base Frame Design Greiner Project #: F101508.60, 
Dated: 2/20/1997 5460756 CCIsites 

Parking Garage Design 
Unistress Project:  

Towne Center Garage, Rev. 4,  
Dated: 10/31/1988 

5460756 CCIsites 

Parking Garage Modifications 
Passing Analysis 

GPD Project #: 
2015777.876328.08,  

Dated: 6/3/2015 
5735731 CCIsites 

Parking Garage Modifications 
GPD Project #: 

2015777.876328.08,  
Dated: 6/3/2015 

5735691 CCIsites 

Modification Inspection Report 
GPD Project #: 

2015777.876328.10,  
Dated 1/27/2016 

6076906 CCIsites 

 

 3.1)  Analysis Method 
 

tnxTower (version 7.0.5.1), 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) When applicable, transmission cables are considered as structural components for calculating 

wind loads as allowed by TIA/EIA-222-F. 
 

This analysis may be affected if any assumptions are not valid or have been made in error. GPD 
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 

T1 105.25 - 85.125 Leg ROHN 2.5 STD 3 -14.60 54.96 26.6 Pass  

T2 85.125 - 65 Leg ROHN 2.5 STD 38 -37.89 50.20 75.5 Pass  

T1 105.25 - 85.125 Diagonal L1-1/2x1-1/2x1/8 9 -3.31 3.35 98.7 Pass  

T2 85.125 - 65 Diagonal L1-3/4x1-3/4x3/16 46 -3.06 4.49 68.2 Pass  

T1 105.25 - 85.125 Top Girt L2x2x1/8 5 -0.36 2.83 12.7 Pass  

T2 85.125 - 65 Top Girt L2x2x1/8 41 -0.14 2.83 5.1 
6.0 (b) 

Pass  

                  

            Summary ELC: LC7 

                  

            Leg (T2) 75.5 Pass  

            Diagonal 

(T1) 

98.7 Pass  

            Top Girt 
(T1) 

12.7 Pass  

            Bolt Checks 96.6 Pass  

            Rating =  98.7 Pass  

 

Table 6 - Tower Component Stresses vs. Capacity – LC7 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Base Frame and 
Parking Garage Varies 78.2 Pass 

 

Structure Rating (max from all components) =  98.7% 

Notes: 
1) The base frame and parking garage capacity was determined based on reaction comparison from the previous 

modification design passing analysis (GPD Project #: 2015777.876328.08, dated 6/3/2015). See Appendix C for the 
reaction comparison and Appendix D for the referenced design and previous calculations. 

 
 4.1)  Recommendations 
 

The design of the existing tower is sufficient for the proposed loading and will not require 
modifications.  

 
The design of the modified parking garage is sufficient for the proposed loading and will not require 
additional modifications. 
 



 April 18, 2016 
Self Support and Modified Parking Garage Structural Analysis CCI BU No 876328 

Project Number 2016777.867328.15, Application 341859, Rev. 2 Page 7 

 

tnxTower Report - version 7.0.5.1 
 

5) DISCLAIMER OF WARRANTIES  
 
GPD has not performed a site visit to the tower to verify the member sizes or antenna/coax loading.  If the 
existing conditions are not as represented on the tower elevation contained in this report, we should be 
contacted immediately to evaluate the significance of the discrepancy.  This is not a condition assessment of the 
tower or foundation.  This report does not replace a full tower inspection.  The tower and foundations are 
assumed to have been properly fabricated, erected, maintained, in good condition, twist free, and plumb.   
 
The engineering services rendered by GPD in connection with this Rigorous Structural Analysis are limited to a 
computer analysis of the tower structure and theoretical capacity of its main structural members. No allowance 
was made for any damaged, bent, missing, loose, or rusted members (above and below ground).  No allowance 
was made for loose bolts or cracked welds.   
 
This analysis is limited to the designated maximum wind and seismic conditions per the governing tower 
standards and code.  Wind forces resulting in tower vibrations near the structure’s resonant frequencies were 
not considered in this analysis and are outside the scope of this analysis.  Lateral loading from any dynamic 
response was not evaluated under a time-domain based fatigue analysis. 
 
GPD does not analyze the fabrication of the structure (including welding).  It is not possible to have all the very 
detailed information needed to perform a thorough analysis of every structural sub-component and connection 
of an existing tower.  GPD provides a limited scope of service in that we cannot verify the adequacy of every 
weld, plate connection detail, etc.  The purpose of this report is to assess the capability of adding appurtenances 
usually accompanied by transmission lines to the structure.   
 
It is the owner’s responsibility to determine the amount of ice accumulation in excess of the code specified 
amount, if any, that should be considered in the structural analysis.   
 
The attached sketches are a schematic representation of the analyzed tower.  If any material is fabricated from 
these sketches, the contractor shall be responsible for field verifying the existing conditions, proper fit, and 
clearance in the field.  Any mentions of structural modifications are reasonable estimates and should not be 
used as a precise construction document.  Precise modification drawings are obtainable from GPD, but are 
beyond the scope of this report. 
 
Miscellaneous items such as antenna mounts, etc., have not been designed or detailed as a part of our work.  
We recommend that material of adequate size and strength be purchased from a reputable tower manufacturer. 
 
Towers are designed to carry gravity, wind, and ice loads.  All members, legs, diagonals, struts, and redundant 
members provide structural stability to the tower with little redundancy.  Absence or removal of a member can 
trigger catastrophic failure unless a substitute is provided before any removal.  Legs carry axial loads and derive 
their strength from shorter unbraced lengths by the presence of redundant members and their connection to the 
diagonals with bolts or welds.  If the bolts or welds are removed without providing any substitute to the frame, 
the leg is subjected to a higher unbraced length that immediately reduces its load carrying capacity.  If a 
diagonal is also removed in addition to the connection, the unbraced length of the leg is greatly increased, 
jeopardizing its load carrying capacity.  Failure of one leg can result in a tower collapse because there is no 
redundancy.  Redundant members and diagonals are critical to the stability of the tower. 
 
GPD makes no warranties, expressed and/or implied, in connection with this report and disclaims any liability 
arising from material, fabrication, and erection of this tower.  GPD will not be responsible whatsoever for, or on 
account of, consequential or incidental damages sustained by any person, firm, or organization as a result of 
any data or conclusions contained in this report.  The maximum liability of GPD pursuant to this report will be 
limited to the total fee received for preparation of this report. 
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APPENDIX A 
 

TNXTOWER OUTPUT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 GPD 

 GPD 

 520 South Main Street Suite 2531 

 Akron, Ohio 44311 
 Phone: (330) 572-2100 

 FAX: (330) 572-2101 

Job: 
BU #: 876328 / WEST HARTFORD PARKING GARAGE

 Project: 2016777.876328.15

 Client:  Crown Castle  Drawn by: ESchnaus App'd: 

 Code:  TIA/EIA-222-F  Date: 04/18/16  Scale:  NTS 
 Path: 

T:\Crown\876328\15\tnx\876328.eri
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 Sector Mount [SM 502-3]  102 APXVSPP18-C-A20 w/ Mount Pipe  102 APXVSPP18-C-A20 w/ Mount Pipe  102 APXV9ERR18-C-A20 w/ Mount Pipe  102 APXVTM14-C-120 w/ Mount Pipe  102 APXVTM14-C-120 w/ Mount Pipe  102 APXVTM14-C-120 w/ Mount Pipe  102 1900MHz RRH (65MHz)  102 1900MHz RRH (65MHz)  102 1900MHz RRH (65MHz)  102 800MHz 2X50W RRH W/FILTER  102 800MHz 2X50W RRH W/FILTER  102 800MHz 2X50W RRH W/FILTER  102 TD-RRH8x20-25  102 TD-RRH8x20-25  102 TD-RRH8x20-25  102 8' x 2" Mount Pipe  102 8' x 2" Mount Pipe  102 8' x 2" Mount Pipe  102 Sabre C10857011 12' V-Boom (3)  92 TPA-65R-LCUUUU-H8 w/ Mount Pipe  92 TPA-65R-LCUUUU-H8 w/ Mount Pipe  92 TPA-65R-LCUUUU-H8 w/ Mount Pipe  92 7770.00 w/ Mount Pipe  92 7770.00 w/ Mount Pipe  92 7770.00 w/ Mount Pipe  92 P65-15-XLH-RR w/ Mount Pipe  92 SBNH-1D6565C w/ Mount Pipe  92 P65E-17-XLH-RR w/ Mount Pipe  92 RRUS 32 B30  92 RRUS 32 B30  92 RRUS 32 B30  92 WCS RRUS-32-B30  92 WCS RRUS-32-B30  92 WCS RRUS-32-B30  92 (2) LGP2140X  92 (2) LGP2140X  92 (2) LGP2140X  92 7020.00  92 7020.00  92 7020.00  92 RRUS-11  92 RRUS-11  92 RRUS-11  92 (2) DC6-48-60-18-8F Surge 
 Suppression Unit

 92 Side Arm Mount [SO 302-1]  75 KS24019-L112A  75DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 Sector Mount [SM 502-3]  102

 APXVSPP18-C-A20 w/ Mount Pipe  102

 APXVSPP18-C-A20 w/ Mount Pipe  102

 APXV9ERR18-C-A20 w/ Mount Pipe  102

 APXVTM14-C-120 w/ Mount Pipe  102

 APXVTM14-C-120 w/ Mount Pipe  102

 APXVTM14-C-120 w/ Mount Pipe  102

 1900MHz RRH (65MHz)  102

 1900MHz RRH (65MHz)  102

 1900MHz RRH (65MHz)  102

 800MHz 2X50W RRH W/FILTER  102

 800MHz 2X50W RRH W/FILTER  102

 800MHz 2X50W RRH W/FILTER  102

 TD-RRH8x20-25  102

 TD-RRH8x20-25  102

 TD-RRH8x20-25  102

 8' x 2" Mount Pipe  102

 8' x 2" Mount Pipe  102

 8' x 2" Mount Pipe  102

 Sabre C10857011 12' V-Boom (3)  92

 TPA-65R-LCUUUU-H8 w/ Mount Pipe  92

 TPA-65R-LCUUUU-H8 w/ Mount Pipe  92

 TPA-65R-LCUUUU-H8 w/ Mount Pipe  92

 7770.00 w/ Mount Pipe  92

 7770.00 w/ Mount Pipe  92

 7770.00 w/ Mount Pipe  92

 P65-15-XLH-RR w/ Mount Pipe  92

 SBNH-1D6565C w/ Mount Pipe  92

 P65E-17-XLH-RR w/ Mount Pipe  92

 RRUS 32 B30  92

 RRUS 32 B30  92

 RRUS 32 B30  92

 WCS RRUS-32-B30  92

 WCS RRUS-32-B30  92

 WCS RRUS-32-B30  92

 (2) LGP2140X  92

 (2) LGP2140X  92

 (2) LGP2140X  92

 7020.00  92

 7020.00  92

 7020.00  92

 RRUS-11  92

 RRUS-11  92

 RRUS-11  92

 (2) DC6-48-60-18-8F Surge 
 Suppression Unit

 92

 Side Arm Mount [SO 302-1]  75

 KS24019-L112A  75

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

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

TOWER DESIGN NOTES
1.   Tower is located in Hartford County, Connecticut.
2.   Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3.   Tower is also designed for a 28 mph basic wind with 1.00 in ice. Ice is considered to 

 increase in thickness with height.
4.   Deflections are based upon a 50 mph wind.
5.   TOWER RATING: 98.7%
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  Tower Input Data    
 

The main tower is a 3x free standing tower with an overall height of 105.25 ft above the ground line. 

The base of the tower is set at an elevation of 65.00 ft above the ground line. 

The face width of the tower is 6.56 ft at the top and 8.56 ft at the base. 

This tower is designed using the TIA/EIA-222-F standard. 

The following design criteria apply:  

 Tower is located in Hartford County, Connecticut. 

 Basic wind speed of 80 mph. 

 Nominal ice thickness of 1.0000 in. 

 Ice thickness is considered to increase with height. 

 Ice density of 56 pcf. 

 A wind speed of 28 mph  is used in combination with ice. 

 Temperature drop of 50 °F. 

 Deflections calculated using a wind speed of 50 mph. 

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

 Pressures are calculated at each section. 

 Stress ratio used in tower member design is 1.333. 

 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     

 

 Tower Section Geometry    
 

Tower 

 Section 

Tower 

 Elevation 

 

ft 

Assembly 

Database 

Description Section 

Width  

 

ft 

Number  

of  

Sections 

Section 

Length 

 

ft 

T1 105.25-85.13   6.56 1 20.13 

T2 85.13-65.00   6.56 1 20.13 
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 Tower Section Geometry (cont’d)   
 

Tower 

 Section 

Tower 

 Elevation 

 

ft 

Diagonal 

Spacing 

 

ft 

Bracing 

Type 

Has 

K Brace 

End 

Panels 

Has  

Horizontals 

Top Girt 

Offset 

 

in 

Bottom Girt 

Offset 

 

in 

T1 105.25-85.13 4.03 X Brace No No 0.0000 0.0000 

T2 85.13-65.00 5.01 X Brace No No 0.0000 1.0000 

 

 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

ft 

Leg 

Type 

 

Leg  

Size 

 

Leg  

Grade 

Diagonal 

Type 

 

Diagonal  

Size 

 

Diagonal 

Grade 

T1 105.25-85.13 Pipe ROHN 2.5 STD A572-50 

(50 ksi) 

Equal Angle L1-1/2x1-1/2x1/8 A36 

(36 ksi) 

T2 85.13-65.00 Pipe ROHN 2.5 STD A572-50 

(50 ksi) 

Equal Angle L1-3/4x1-3/4x3/16 A36 

(36 ksi) 

 

 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

ft 

Top Girt 

Type 

 

Top Girt  

Size 

 

Top Girt  

Grade 

Bottom Girt 

Type 

 

Bottom Girt  

Size 

 

Bottom Girt 

Grade 

T1 105.25-85.13 Equal Angle L2x2x1/8 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 

T2 85.13-65.00 Equal Angle L2x2x1/8 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 

 

 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

 

 

ft 

Gusset 

Area 

(per face) 

 

ft2 

Gusset 

Thickness 

 

 

in 

Gusset Grade Adjust. Factor 

Af 

Adjust. 

Factor  

Ar 

Weight Mult. 

 

Double Angle 

Stitch Bolt 

Spacing 

Diagonals 

in 

Double Angle 

Stitch Bolt 

Spacing 

Horizontals 

in 

Double Angle 

Stitch Bolt 

Spacing 

Redundants 

in 

T1 

105.25-85.13 

0.00 0.0000 A36 

(36 ksi) 

1 1 1 0.0000 0.0000 0.0000 

T2 85.13-65.00 0.00 0.0000 A36 

(36 ksi) 

1 1 1 0.0000 0.0000 0.0000 

 

 Tower Section Geometry (cont’d)   
 

   K Factors1 

Tower 

 Elevation 

 

 

ft 

Calc 

K 

Single 

Angles 

Calc 

K 

Solid 

Rounds 

Legs X 

Brace 

Diags 

X 

Y 

K 

Brace 

Diags 

X 

Y 

Single 

Diags 

 

X 

Y 

Girts 

 

 

X 

Y 

Horiz. 

 

 

X 

Y 

Sec. 

Horiz. 

 

X 

Y 

Inner 

Brace 

 

X 

Y 

T1 

105.25-85.13 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T2 

85.13-65.00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

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

the overall length. 
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 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

ft 

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

 Net Width 

Deduct 

in 

U 

 

Net Width 

Deduct 

in 

U 

 

Net Width 

Deduct 

in 

U 

 

Net 

Width 

Deduct 

in 

U 

 

Net 

Width 

Deduct 

in 

U 

 

Net 

Width 

Deduct 

in 

U 

 

Net 

Width 

Deduct 

in 

U 

 

T1 

105.25-85.13 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 1 0.0000 1 0.0000 1 0.0000 1 

T2 85.13-65.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 1 0.0000 1 0.0000 1 0.0000 1 

 

 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

ft 

Leg 

Connection 

Type 

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

  Bolt Size 

in 

No. Bolt Size 

in 

No. Bolt Size 

in 

No. Bolt Size 

in 

No. Bolt Size 

in 

No. Bolt Size 

in 

No. Bolt Size 

in 

No. 

T1 

105.25-85.13 

Flange 0.6250 

A325N 

4 0.5000 

A325X 

1 0.5000 

A325X 

1 0.0000 

A325N 

0 0.0000 

A325N 

0 0.0000 

A325N 

0 0.0000 

A325N 

0 

T2 85.13-65.00 Flange 0.0000 

A325N 

0 0.5000 

A325X 

1 0.5000 

A325X 

1 0.0000 

A325N 

0 0.0000 

A325N 

0 0.0000 

A325N 

0 0.0000 

A325N 

0 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 

or 

Leg  

Allow 

Shield 

Component 

Type 

Placement 

 

ft 

Face 

Offset 

in 

Lateral 

Offset 

(Frac FW) 

# # 

 Per 

Row 

Clear 

Spacing  

in 

Width or 

Diameter 

in 

Perimeter 

 

in 

Weight 

 

plf 

LDF4-50A (1/2'') B Yes Ar (CfAe) 75.00 - 65.00 0.0000 -0.25 1 1 0.0000 0.6300  0.15 

Feedline Ladder (Af) B Yes Af (CfAe) 105.25 - 65.00 0.0000 -0.2 1 1 0.0000 3.0000 12.0000 8.40 

HB114-1-08U4-M5J 

(1-1/4'') 

B Yes Ar (CfAe) 102.00 - 65.00 0.0000 -0.2 3 3 0.7500 

0.0000 

1.5400  1.08 

HB058-M12-XXXF 

(5/8'') 

B Yes Ar (CfAe) 102.00 - 65.00 0.0000 -0.15 1 1 0.0000 0.8400  0.24 

Feedline Ladder (Af) B Yes Af (CfAe) 86.00 - 65.00 0.0000 0.38 1 1 0.0000 3.0000 12.0000 8.40 

FLC 158-50J (1-5/8'') B Yes Ar (CfAe) 92.00 - 65.00 0.0000 0.38 6 3 0.7500 

0.0000 

2.0150  0.92 

WR-VG86ST-BRD 

(3/4'') 

B Yes Ar (CfAe) 92.00 - 65.00 3.0000 0.4 2 2 0.7500 0.7950  0.60 

FB-L98B-002-75000 

(3/8'') 

B Yes Ar (CfAe) 92.00 - 65.00 3.0000 0.4 2 2 0.0000 0.0000  0.06 

WR-VG86ST-BRD 

(3/4'') 

B Yes Ar (CfAe) 92.00 - 65.00 0.0000 0.4 2 2 0.0000 0.0000  0.60 

Climbing Ladder (CCI) C Yes Af (CfAe) 105.25 - 65.00 -2.0000 0 1 1 0.0000 3.0000 13.0000 4.81 

Safety Line (3/8'') C Yes Ar (CaAa) 105.25 - 65.00 -2.0000 0 1 1 0.0000 0.3750  0.22 
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   Discrete Tower Loads    
 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft2 

CAAA 

Side 

 

 

ft2 

Weight 

 

 

 

K 

Sector Mount [SM 502-3] C None   0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

33.02 

47.36 

61.70 

90.38 

147.74 

33.02 

47.36 

61.70 

90.38 

147.74 

1.67 

2.22 

2.77 

3.88 

6.08 

APXVSPP18-C-A20 w/ Mount Pipe A From Leg 4.00 

0.00 

1.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

8.26 

8.81 

9.36 

10.50 

12.88 

6.71 

7.66 

8.49 

10.20 

13.98 

0.08 

0.14 

0.22 

0.39 

0.87 

APXVSPP18-C-A20 w/ Mount Pipe B From Leg 4.00 

0.00 

1.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

8.26 

8.81 

9.36 

10.50 

12.88 

6.71 

7.66 

8.49 

10.20 

13.98 

0.08 

0.14 

0.22 

0.39 

0.87 

APXV9ERR18-C-A20 w/ Mount Pipe C From Leg 4.00 

0.00 

1.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

8.73 

9.49 

10.21 

11.60 

14.51 

7.18 

8.46 

9.60 

11.53 

15.77 

0.08 

0.15 

0.23 

0.41 

0.94 

APXVTM14-C-120 w/ Mount Pipe A From Leg 4.00 

0.00 

1.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

7.13 

7.66 

8.18 

9.26 

11.53 

4.96 

5.75 

6.47 

8.01 

11.41 

0.08 

0.13 

0.19 

0.34 

0.75 

APXVTM14-C-120 w/ Mount Pipe B From Leg 4.00 

0.00 

1.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

7.13 

7.66 

8.18 

9.26 

11.53 

4.96 

5.75 

6.47 

8.01 

11.41 

0.08 

0.13 

0.19 

0.34 

0.75 

APXVTM14-C-120 w/ Mount Pipe C From Leg 4.00 

0.00 

1.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

7.13 

7.66 

8.18 

9.26 

11.53 

4.96 

5.75 

6.47 

8.01 

11.41 

0.08 

0.13 

0.19 

0.34 

0.75 

1900MHz RRH (65MHz) A From Leg 1.00 

0.00 

1.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

2.70 

2.94 

3.18 

3.70 

4.85 

2.77 

3.01 

3.26 

3.78 

4.93 

0.06 

0.08 

0.11 

0.18 

0.35 

1900MHz RRH (65MHz) B From Leg 1.00 

0.00 

1.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

2.70 

2.94 

3.18 

3.70 

4.85 

2.77 

3.01 

3.26 

3.78 

4.93 

0.06 

0.08 

0.11 

0.18 

0.35 

1900MHz RRH (65MHz) C From Leg 1.00 

0.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

2.70 

2.94 

3.18 

3.70 

4.85 

2.77 

3.01 

3.26 

3.78 

4.93 

0.06 

0.08 

0.11 

0.18 

0.35 

800MHz 2X50W RRH W/FILTER A From Leg 1.00 

0.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

2.40 

2.61 

2.83 

3.30 

2.25 

2.46 

2.68 

3.13 

0.06 

0.09 

0.11 

0.17 
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Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft2 

CAAA 

Side 

 

 

ft2 

Weight 

 

 

 

K 

4'' Ice 4.34 4.15 0.34 

800MHz 2X50W RRH W/FILTER B From Leg 1.00 

0.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

2.40 

2.61 

2.83 

3.30 

4.34 

2.25 

2.46 

2.68 

3.13 

4.15 

0.06 

0.09 

0.11 

0.17 

0.34 

800MHz 2X50W RRH W/FILTER C From Leg 1.00 

0.00 

1.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

2.40 

2.61 

2.83 

3.30 

4.34 

2.25 

2.46 

2.68 

3.13 

4.15 

0.06 

0.09 

0.11 

0.17 

0.34 

TD-RRH8x20-25 A From Leg 4.00 

0.00 

1.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

4.72 

5.01 

5.32 

5.95 

7.31 

1.70 

1.92 

2.15 

2.62 

3.68 

0.07 

0.10 

0.13 

0.20 

0.40 

TD-RRH8x20-25 B From Leg 4.00 

0.00 

1.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

4.72 

5.01 

5.32 

5.95 

7.31 

1.70 

1.92 

2.15 

2.62 

3.68 

0.07 

0.10 

0.13 

0.20 

0.40 

TD-RRH8x20-25 C From Leg 4.00 

0.00 

1.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

4.72 

5.01 

5.32 

5.95 

7.31 

1.70 

1.92 

2.15 

2.62 

3.68 

0.07 

0.10 

0.13 

0.20 

0.40 

8' x 2'' Mount Pipe A From Leg 4.00 

0.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

1.90 

2.73 

3.40 

4.40 

6.50 

1.90 

2.73 

3.40 

4.40 

6.50 

0.04 

0.05 

0.07 

0.12 

0.31 

8' x 2'' Mount Pipe B From Leg 4.00 

0.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

1.90 

2.73 

3.40 

4.40 

6.50 

1.90 

2.73 

3.40 

4.40 

6.50 

0.04 

0.05 

0.07 

0.12 

0.31 

8' x 2'' Mount Pipe C From Leg 4.00 

0.00 

0.00 

0.0000 102.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

1.90 

2.73 

3.40 

4.40 

6.50 

1.90 

2.73 

3.40 

4.40 

6.50 

0.04 

0.05 

0.07 

0.12 

0.31 

Sabre C10857011 12' V-Boom (3) C None   0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

33.64 

48.17 

62.70 

91.76 

149.88 

33.64 

48.17 

62.70 

91.76 

149.88 

1.50 

2.00 

2.51 

3.51 

5.52 

TPA-65R-LCUUUU-H8 w/ Mount Pipe A From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

13.68 

14.50 

15.33 

16.94 

20.27 

10.96 

12.49 

14.04 

16.39 

21.28 

0.11 

0.22 

0.33 

0.59 

1.30 

TPA-65R-LCUUUU-H8 w/ Mount Pipe B From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

13.68 

14.50 

15.33 

16.94 

20.27 

10.96 

12.49 

14.04 

16.39 

21.28 

0.11 

0.22 

0.33 

0.59 

1.30 

TPA-65R-LCUUUU-H8 w/ Mount Pipe C From Leg 4.00 0.0000 92.00 No Ice 13.68 10.96 0.11 
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Client 

Crown Castle  
Designed by 

ESchnaus 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft2 

CAAA 

Side 

 

 

ft2 

Weight 

 

 

 

K 

0.00 

-3.00 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

14.50 

15.33 

16.94 

20.27 

12.49 

14.04 

16.39 

21.28 

0.22 

0.33 

0.59 

1.30 

7770.00 w/ Mount Pipe A From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

6.22 

6.77 

7.30 

8.38 

10.69 

4.35 

5.20 

5.92 

7.41 

10.76 

0.06 

0.11 

0.16 

0.29 

0.68 

7770.00 w/ Mount Pipe B From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

6.22 

6.77 

7.30 

8.38 

10.69 

4.35 

5.20 

5.92 

7.41 

10.76 

0.06 

0.11 

0.16 

0.29 

0.68 

7770.00 w/ Mount Pipe C From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

6.22 

6.77 

7.30 

8.38 

10.69 

4.35 

5.20 

5.92 

7.41 

10.76 

0.06 

0.11 

0.16 

0.29 

0.68 

P65-15-XLH-RR w/ Mount Pipe A From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

6.55 

7.36 

8.10 

9.42 

12.24 

4.38 

5.51 

6.50 

8.17 

11.86 

0.06 

0.11 

0.17 

0.31 

0.72 

SBNH-1D6565C w/ Mount Pipe B From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

11.45 

12.06 

12.69 

14.03 

17.05 

9.36 

10.68 

11.71 

13.82 

18.22 

0.09 

0.17 

0.26 

0.48 

1.09 

P65E-17-XLH-RR w/ Mount Pipe C From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

11.47 

12.08 

12.71 

14.07 

17.08 

8.70 

10.11 

11.38 

13.58 

18.18 

0.10 

0.18 

0.27 

0.49 

1.10 

RRUS 32 B30 A From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

1.57 

1.70 

1.83 

2.08 

2.59 

1.74 

1.96 

2.19 

2.67 

3.75 

0.06 

0.08 

0.10 

0.16 

0.32 

RRUS 32 B30 B From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

1.57 

1.70 

1.83 

2.08 

2.59 

1.74 

1.96 

2.19 

2.67 

3.75 

0.06 

0.08 

0.10 

0.16 

0.32 

RRUS 32 B30 C From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

1.57 

1.70 

1.83 

2.08 

2.59 

1.74 

1.96 

2.19 

2.67 

3.75 

0.06 

0.08 

0.10 

0.16 

0.32 

WCS RRUS-32-B30 A From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

1.93 

2.08 

2.22 

2.50 

3.07 

2.76 

3.02 

3.29 

3.85 

5.08 

0.08 

0.10 

0.14 

0.21 

0.41 

WCS RRUS-32-B30 B From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

1.93 

2.08 

2.22 

2.76 

3.02 

3.29 

0.08 

0.10 

0.14 
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FAX: (330) 572-2101 

Client 

Crown Castle  
Designed by 

ESchnaus 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft2 

CAAA 

Side 

 

 

ft2 

Weight 

 

 

 

K 

2'' Ice 

4'' Ice 

2.50 

3.07 

3.85 

5.08 

0.21 

0.41 

WCS RRUS-32-B30 C From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

1.93 

2.08 

2.22 

2.50 

3.07 

2.76 

3.02 

3.29 

3.85 

5.08 

0.08 

0.10 

0.14 

0.21 

0.41 

(2) LGP2140X A From Leg 4.00 

0.00 

0.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.38 

0.49 

0.62 

0.89 

1.54 

0.01 

0.02 

0.03 

0.05 

0.13 

(2) LGP2140X B From Leg 4.00 

0.00 

0.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.38 

0.49 

0.62 

0.89 

1.54 

0.01 

0.02 

0.03 

0.05 

0.13 

(2) LGP2140X C From Leg 4.00 

0.00 

0.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.38 

0.49 

0.62 

0.89 

1.54 

0.01 

0.02 

0.03 

0.05 

0.13 

7020.00 A From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.12 

0.17 

0.23 

0.38 

0.78 

0.20 

0.28 

0.36 

0.56 

1.05 

0.00 

0.01 

0.01 

0.02 

0.07 

7020.00 B From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.12 

0.17 

0.23 

0.38 

0.78 

0.20 

0.28 

0.36 

0.56 

1.05 

0.00 

0.01 

0.01 

0.02 

0.07 

7020.00 C From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.12 

0.17 

0.23 

0.38 

0.78 

0.20 

0.28 

0.36 

0.56 

1.05 

0.00 

0.01 

0.01 

0.02 

0.07 

RRUS-11 A From Leg 4.00 

0.00 

0.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

3.25 

3.49 

3.74 

4.27 

5.43 

1.37 

1.55 

1.74 

2.14 

3.04 

0.05 

0.07 

0.09 

0.15 

0.31 

RRUS-11 B From Leg 4.00 

0.00 

0.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

3.25 

3.49 

3.74 

4.27 

5.43 

1.37 

1.55 

1.74 

2.14 

3.04 

0.05 

0.07 

0.09 

0.15 

0.31 

RRUS-11 C From Leg 4.00 

0.00 

0.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

3.25 

3.49 

3.74 

4.27 

5.43 

1.37 

1.55 

1.74 

2.14 

3.04 

0.05 

0.07 

0.09 

0.15 

0.31 

(2) DC6-48-60-18-8F Surge Suppression Unit A From Leg 4.00 

0.00 

-3.00 

0.0000 92.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

1.47 

1.67 

1.88 

2.33 

3.38 

1.47 

1.67 

1.88 

2.33 

3.38 

0.02 

0.04 

0.06 

0.11 

0.24 
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Client 

Crown Castle  
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Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 

Vert 

ft 

ft 

ft 

Azimuth 

Adjustment 

 

 

° 

Placement 

 

 

 

ft 

 CAAA 

Front 

 

 

ft2 

CAAA 

Side 

 

 

ft2 

Weight 

 

 

 

K 

Side Arm Mount [SO 302-1] A From Leg 2.00 

0.00 

0.00 

0.0000 75.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

1.67 

2.51 

3.35 

5.03 

8.39 

3.27 

4.99 

6.71 

10.15 

17.03 

0.06 

0.09 

0.12 

0.19 

0.32 

KS24019-L112A A From Leg 4.00 

0.00 

2.00 

0.0000 75.00 No Ice 

1/2'' Ice 

1'' Ice 

2'' Ice 

4'' Ice 

0.16 

0.22 

0.30 

0.48 

0.95 

0.16 

0.22 

0.30 

0.48 

0.95 

0.01 

0.01 

0.01 

0.02 

0.06 

 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

T1 105.25 - 85.125 0.460 31 0.0665 0.0044 

T2 85.125 - 65 0.158 31 0.0540 0.0031 

      

  

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

102.00 Sector Mount [SM 502-3] 31 0.405 0.0661 0.0042 89998 

92.00 Sabre C10857011 12' V-Boom (3) 31 0.247 0.0621 0.0037 33961 

75.00 Side Arm Mount [SO 302-1] 31 0.065 0.0307 0.0017 44999 

  

 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

T1 105.25 - 85.125 1.171 6 0.1692 0.0112 

T2 85.125 - 65 0.401 6 0.1373 0.0080 

      

  

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

102.00 Sector Mount [SM 502-3] 6 1.032 0.1682 0.0108 35372 

92.00 Sabre C10857011 12' V-Boom (3) 6 0.630 0.1580 0.0095 13348 

75.00 Side Arm Mount [SO 302-1] 6 0.165 0.0781 0.0044 17686 
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 Bolt Design Data    
 

Section 

No. 

Elevation 

 

ft 

Component 

Type 

Bolt 

Grade 

 

Bolt Size 

 

in 

Number 

Of 

Bolts 

Maximum 

Load per 

Bolt 

K 

Allowable 

Load 

K 

Ratio 

Load 

Allowable 

Allowable 

Ratio 

Criteria 

T1 105.25 Leg A325N 0.6250 4 2.48 13.50 
0.184   

1.333 Bolt Tension 

    Diagonal A325X 0.5000 1 3.27 2.54 
1.287   

1.333 Member Block 

Shear 

    Top Girt A325X 0.5000 1 0.36 2.72 
0.131   

1.333 Member Bearing 

T2 85.125 Diagonal A325X 0.5000 1 3.03 4.08 
0.742   

1.333 Member Bearing 

    Top Girt A325X 0.5000 1 0.22 2.72 
0.079   

1 Member Bearing 

                      

 

 Compression Checks   
 

 Leg Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

Fa 

 

ksi 

A 

 

in2 

Actual 

P 

K 

Allow. 

Pa 

K 

Ratio 

P 

Pa 

T1 105.25 - 85.125 ROHN 2.5 STD 20.13 4.02 51.0 

K=1.00 

24.197 1.7040 -14.60 41.23 0.354   

 
T2 85.125 - 65 ROHN 2.5 STD 20.16 5.02 63.6 

K=1.00 

22.099 1.7040 -37.89 37.66 1.006   

 
                      

 

 Diagonal Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

Fa 

 

ksi 

A 

 

in2 

Actual 

P 

K 

Allow. 

Pa 

K 

Ratio 

P 

Pa 

T1 105.25 - 85.125 L1-1/2x1-1/2x1/8 7.70 3.60 146.0 

K=1.00 

7.002 0.3594 -3.31 2.52 1.316   

 
T2 85.125 - 65 L1-3/4x1-3/4x3/16 9.70 4.75 166.0 

K=1.00 

5.418 0.6211 -3.06 3.36 0.910   

 
                      

 

 Top Girt Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

Fa 

 

ksi 

A 

 

in2 

Actual 

P 

K 

Allow. 

Pa 

K 

Ratio 

P 

Pa 

T1 105.25 - 85.125 L2x2x1/8 6.56 6.11 184.6 

K=1.00 

4.384 0.4844 -0.36 2.12 0.170   

 
T2 85.125 - 65 L2x2x1/8 6.56 6.11 184.6 

K=1.00 

4.384 0.4844 -0.14 2.12 0.068   
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 Tension Checks   
 

 Leg Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

Fa 

 

ksi 

A 

 

in2 

Actual 

P 

K 

Allow. 

Pa 

K 

Ratio 

P 

Pa 

T1 105.25 - 85.125 ROHN 2.5 STD 20.13 4.02 51.0 30.000 1.7040 9.92 51.12 0.194   

 
T2 85.125 - 65 ROHN 2.5 STD 20.16 0.08 1.1 30.000 1.7040 34.39 51.12 0.673   

 
                      

 

 Diagonal Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

Fa 

 

ksi 

A 

 

in2 

Actual 

P 

K 

Allow. 

Pa 

K 

Ratio 

P 

Pa 

T1 105.25 - 85.125 L1-1/2x1-1/2x1/8 7.70 3.60 95.7 29.000 0.2109 3.27 6.12 0.534   

 
T2 85.125 - 65 L1-3/4x1-3/4x3/16 9.70 4.75 108.5 29.000 0.3779 3.03 10.96 0.276   

 
                      

 

 Top Girt Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

Fa 

 

ksi 

A 

 

in2 

Actual 

P 

K 

Allow. 

Pa 

K 

Ratio 

P 

Pa 

T1 105.25 - 85.125 L2x2x1/8 6.56 6.11 121.2 29.000 0.3047 0.36 8.84 0.040   

 
T2 85.125 - 65 L2x2x1/8 6.56 6.11 121.2 29.000 0.3047 0.22 8.84 0.024*  

 
                      

*
 DL controls 
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 Section Capacity Table 
 

Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

K 

SF*Pallow 

K 

% 

Capacity 

Pass 

Fail 

T1 105.25 - 85.125 Leg ROHN 2.5 STD 3 -14.60 54.96 26.6 Pass  

T2 85.125 - 65 Leg ROHN 2.5 STD 38 -37.89 50.20 75.5 Pass  

T1 105.25 - 85.125 Diagonal L1-1/2x1-1/2x1/8 9 -3.31 3.35 98.7 Pass  

T2 85.125 - 65 Diagonal L1-3/4x1-3/4x3/16 46 -3.06 4.49 68.2 Pass  

T1 105.25 - 85.125 Top Girt L2x2x1/8 5 -0.36 2.83 12.7 Pass  

T2 85.125 - 65 Top Girt L2x2x1/8 41 -0.14 2.83 5.1 

6.0 (b) 

Pass  

                  

            Summary ELC: LC7 

                  

            Leg (T2) 75.5 Pass  

            Diagonal 

(T1) 

98.7 Pass  

            Top Girt 

(T1) 

12.7 Pass  

            Bolt Checks 96.6 Pass  

            Rating =  98.7 Pass  
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APPENDIX B 
 

BASE LEVEL DRAWING 
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APPENDIX C 
 

ADDITIONAL CALCULATIONS 



Client: Crown Castle Job No.:

Site Name: WEST HARTFORD PARKING GARAGE Sheet No: 1 Of 1

Site ID: Made By: EWS Date: 4/18/2016

Location: Chk'd By: IM Date: 4/18/2016

Loading Type: Code: G

Sources

Modified tnxTower Design Reactions tnxTower Output Reactions

Uplift 44 k-ft Uplift 34.12 k-ftOverturning Moment (factored) k-ft

Compression 52 k-ft Compression 40.65 k-ft

2016777.876328.15

78.2%

876328

Hartford County

Wind

=

Modified Design: GPD, Project #: 2015777.876328.08, dated 6/3/2015

           Original Design

           tnxTower Output
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APPENDIX D 
 

INSTALLED MODIFICATION DESIGN CALCULATIONS 
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