
 

September 11, 2020         
 
Melanie A. Bachman 
Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 
 
RE: Notice of Exempt Modification for AT&T: 806364  

143 R Old Blue Hill Road, Durham, CT 06422 
Latitude: 41° 27′ 33.67″ / Longitude: -72° 39′ 45.83″ 
 

Dear Ms. Bachman: 
                                                                                                          

AT&T currently maintains twelve (12) antennas at the 116-foot mount on the existing 120-foot Monopole 
Tower, located at 143 R. Old Blue Hill Road in Durham, CT. The tower is owned by Crown Castle and the 
property is owned by Francis E. Behrens. AT&T now intends to add three (3) new remote radio units to their 
existing configuration. AT&T is also proposing tower mount modifications and a tower mount replacement, as 
shown on the enclosed mount analysis. 
 

The facility was approved by the Connecticut Siting Council on March 11, 1994 in Docket No. 161. The 
Council subsequently allowed an increase in tower height to 120’ in Petition No. 697 on May 11, 2005. AT&T’s 
proposed exempt modification complies with the original siting conditions. 

 
Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies §16-50j-73, 

for construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance with 
R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Laura Francis, First Selectwoman for the Town of 
Durham, Robin Newton, Town Planner, Crown Castle as the tower owner, and Francis Behrens, the property owner. 

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

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

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

levels that exceed state and local criteria.  
 

4. The operation of the replacement antennas will not increase radio frequency emissions at the facility to 
a level at or above the Federal Communication Commission safety standard. 

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

 
6. The existing structure and its foundation can support the proposed loading.  
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 For the foregoing reasons, AT&T respectfully submits that the proposed modifications to the above-
reference telecommunications facility constitutes an exempt modification under R.C.S.A. § 16-50j-72(b)(2).  Please 
send approval/rejection letter to Attn:  Anne Marie Zsamba.  
 
 
Sincerely, 
 
Anne Marie Zsamba 
Site Acquisition Specialist 
3 Corporate Park Drive, Suite 101 
Clifton Park, NY 12065 
(201) 236-9224 
AnneMarie.Zsamba@crowncastle.com 
 
 
Attachments 
 
cc:   
 Laura Francis, First Selectwoman (via email only to lfrancis@townofdurhamct.org) 

Town of Durham 
Town Hall – Selectman’s Office  
30 Townhouse Road 
Durham, CT 06422 
 
Robin Newton, Town Planner (via email only to rnewton@townofdurhamct.org) 
Town of Durham 
30 Townhouse Road 
Durham, CT 06422 
 
Francis E. Behrens, Property Owner  
109 Old Blue Hills Road 
Durham, CT 06422-3005 

 
Crown Castle, Tower Owner 





From: Zsamba, Anne Marie
To: rnewton@townofdurhamct.org
Subject: Notice of Exempt Modification - AT&T - 143 R Old Blue Hill Road
Date: Friday, September 11, 2020 5:27:00 AM
Attachments: EM-AT&T-143 R Old Blue Hill Rd Durham-806364-notice.pdf

Dear Town Planner Newton:
 
Attached please find AT&T’s exempt modification application that is being submitted to the
Connecticut Siting Council today, September 11, 2020.
 
In light of the present circumstances with Covid-19, The Council has advised that electronic
notification of this filing is acceptable. If you could kindly confirm receipt. Thank you.
 
Best,
Anne Marie Zsamba
 
ANNE MARIE ZSAMBA
Site Acquisition Specialist
T:  (201) 236-9224
M: (518) 350-3639
F:  (724) 416-6112
 
CROWN CASTLE
3 Corporate Park Drive, Suite 101
Clifton Park, NY 12065
CrownCastle.com
 

mailto:AnneMarie.Zsamba@crowncastle.com
mailto:rnewton@townofdurhamct.org
http://www.crowncastle.com/
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Crown Castle, Tower Owner 







Exhibit A


Original Facility Approval
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Petition Staff Reports 
Printable Version  


Petition No. 697
Nextel Communications


Durham, Connecticut
May 11, 2005


Updated Staff Report


On November 4, 2004, the Connecticut Siting Council (Council) received a petition (Petition) from Nextel
Communications of the Mid-Atlantic, Inc. d/b/a Nextel Communications (Nextel) for a declaratory ruling that
no Certificate of Environmental Compatibility and Public Need is required for its proposed modifications to an
existing monopole located at 143 Old Blue Hills Road, Durham. The existing monopole is 100’ feet tall (without
appurtenances). Nextel seeks to extend the monopole to 120’ in order to remove their omni-directional whip
antennas and install a platform of 12 panel antennas at the 115’ level of the tower. This would require the
relocation of certain town antennas. Nextel states that the proposed modification would improve frequency
reuse, provide more control over the coverage footprint, provide greater localized coverage within the intended
coverage area, and reduce interference to neighboring sites.


In the Petition, Nextel also originally sought to remove the Town of Durham’s (Town) existing 30’ whip antenna
and replace it with a 14’ whip antenna to be located on a 4’ standoff arm at a height of 118’. (By letter dated
November 18, 2004 (Town Letter), the Communications Coordinator for the Town stated that the 30’ whip
antenna does not exist.) Nextel also seeks to remove the Town’s cellwave antenna and relocate it to a 4’
standoff arm at a height of 118’. In addition, Nextel seeks to remove its existing equipment shelter and ice
bridge located in the southwestern portion of the compound. Nextel would install a 10’ x 20’ equipment shelter,
an ice bridge, and a concrete retaining wall within the fenced area in the northeastern side of the compound.
Lastly, Nextel would remove three coaxial cables and install 12 coaxial cables within the proposed ice bridge to
connect to the proposed panel antennas.


In the Town Letter, some possible discrepancies in the Petition were brought to the Council’s attention. First, it
was argued that the 30’ whip antenna does not exist. Next, Verizon Wireless is not listed as an existing carrier.
In addition, the Town’s cellwave antenna is listed in the Petition as being located at the 122’ level, whereas the
Town Letter asserts that the height is 112’7". The Airspace Obstruction report lists the structure height at 500’,
in apparent conflict with the height in the Petition. The Town Letter also argues that total height with
appurtenances is currently 124’ and would reach 132’ with the proposed modifications.


The Town Letter also included some additional concerns about the proposed project. It is recommended that at
least one spare underground conduit be installed prior to the installation of the equipment building, as it would
not be possible to access the area underneath the building later. Concerns were expressed regarding access to
the emergency generator. Also, some structural concerns were expressed such whether the side arm mounting
was taken into account, as well as weight and wind load of the Model 101-68-10-3-03N antenna. Additional
structural concerns include the possibility of having to mount the antenna cables on the outside of the
monopole, the possible cutting of cable ports into the tower, and a possible redundant dish listing in the tower
inventory. Visibility concerns related to the appurtenances were also expressed. Also, a list of recommended
conditions was included.


On December 16, 2004, staff issued a first set of interrogatories to investigate the issues brought to light in
the Town Letter. On December 21, 2004, the Council received a request for a hearing from the Town. The
petition was field reviewed on January 4, 2005 by Council member Daniel P. Lynch, Jr. and Mike Perrone of the
Council staff.


On February 23, 2005, the Council received the responses to the interrogatories and a filing correcting the
errors in the original application. (Originally, the petition had incorrectly stated that there is an existing 30’
town whip antenna which extends to a maximum height of 132’.) The whip is actually 14’ tall and makes the
existing total height with appurtenances 122’.


The applicant has originally stated in the petition that the total height with appurtenances would remain
unchanged with the proposed modifications (i.e. the total height with appurtenances would remain at 132’,
despite the 20’ increase in the monopole height). This has since been corrected. The total height with
appurtenances would in fact increase from 122’ to 132’ with the proposed modifications.


A revised abutters notice was sent on February 17, 2005 to correct the original notice. (The original notice had
indicated that there would be no increase in the total height with appurtenances.) The revised notice properly
informed the abutters that the total height would in fact increase.


There are 19 homes within a 1000’ radius of the tower. The closest home is 350’ away and is located on 40
Stephen Woods Lane. The tower is and would still be visible from this home with the proposed modifications.
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The incremental visual impact would be largely due to the additional platform, as seen in the photo simulation.
The viewshed analysis indicates that the tower is visible both seasonally, as well as year round from portions of
Old Blue Hills Road adjacent to the site. During the field review, staff observed that the tower is indeed visible
from the home on the opposite side of Old Blue Hills Road.


The worst-case power density at the base of the tower would be 23.28% of the maximum permissible
exposure. No antenna transmission cables would be located on the outside of the monopole. In response to
the structural concerns in the Town Letter, Nextel has indicated that the 4’ standoff arm, as well as the
cellwave antenna have been taken into account structurally. Nextel also noted that a 5’ walkway to be located
between the existing shelter and the proposed Nextel shelter would not affect access to the emergency
generator. Nextel also notes that the existing Verizon antennas are taken into account in the structural
analysis. Lastly, Nextel would work with the Town to maintain the continuity of the Town’s emergency services
while the construction is taking place.


On April 26, 2005, Nextel held a public meeting to address any outstanding concerns that neighbors or the
Town had regarding its proposal. The residents’ concerns were singularly related to RF emissions. Nextel
explained the dynamics of RF emissions and reiterated that the site total would be approximately 23 % of the
allowable total. Nextel then met with First Selectwoman Maryann Boord and the Town’s technical expert Scott
Wright.


By letter dated April 27, 2005, Nextel listed and responded to all of the concerns of the Town and agreed to
meet all conditions, including not limited to: installing a spare 3" and 4" conduit; locating all cables within the
tower; minimizing the Town’s off-air time during construction; providing sufficient headroom under the
antennas; replacement of the Town’s dipole antenna; including a jumper at the antenna end to allow for cable
movement; and temporary bracing of Town microwave antenna.
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Exhibit B


Property Card







Property Card:   OLD BLUE HILLS RD 
Town of Durham, CT


Parcel ID: 
Account #:


 
Owner: 


Mailing Address:


69-12
B0016900


BEHRENS FRANCIS E JR  
109 OLD BLUE HILLS RD 
DURHAM, CT 06422-3005


General Information Assessed Value


State Class:
Class:


Census-Tract:
District No.:


Neighborhood:
Zone:


Total Acres:


130
R
5851
M
80
FR
6.31


Land:
Buildings:


Total:


$126,400                                        
$0                                        


$2,030                                        


Sale History


Book/Page:
Deed Date:
Sale Date:
Sale Type:
Sale Price:


100-255
19840824


0
0


Building Details


Living Units:
Style:


Year Built:
Effective Year Built:


Ture TLA:
Stories:


Total Rooms:
Total Bedrooms:


Number Full Baths:
Number Half Baths:


WB/FP Openings:
Heating Type:


Heating Fuel Type:


0
0
0
0
0
0
0
0
0
0
0
0
0


Basement:
FBLA Size:


Attic:
Exterior Walls:


Basement / Garage:


0
0
0
0
0


Property Information - Durham, CT


8/19/2020


www.cai-tech.com
Data shown on this report is provided for planning and informational purposes only. The municipality and CAI Technologies 


are not responsible for any use for other purposes or misuse or misrepresentation of this report. Page 1 of 2







BUILDING SKETCH


Property Information - Durham, CT


8/19/2020


www.cai-tech.com
Data shown on this report is provided for planning and informational purposes only. The municipality and CAI Technologies 


are not responsible for any use for other purposes or misuse or misrepresentation of this report. Page 2 of 2











Exhibit C


Construction Drawings



































































Exhibit D


Structural Analysis Report







tnxTow er Report - version 8.0.7.5 


Date:   September 09, 2020 


Amanda D Brown Crown Castle  
Crown Castle 2000 Corporate Drive 
6325 Ardrey Kell RddSuite 600 Canonsburg, PA 15317 
Charlotte, NC 28277 (724) 416-2000


Subject: Structural Analysis Report 


Carrier Designation: AT&T Mobility Co-Locate 
Carrier Site Number: 10071003 
Carrier Site Name: DURHAM CENTRAL 


Crown Castle Designation: Crown Castle BU Number: 806364 
Crown Castle Site Name: HRT 106(B) 943202 
Crown Castle JDE Job Number: 605361 
Crown Castle Work Order Number: 1884618 
Crown Castle Order Number: 517085 Rev. 0 


Engineering Firm Designation: Crown Castle Project Number: 1884618 


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 Amanda D Brown, 


Crown Castle  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 


This analysis utilizes an ultimate 3-second gust wind speed of 130 mph as required by the 2018 Connecticut 
State Building Code. Applicable Standard references and design criteria are listed in Section 2 - Analysis 
Criteria. 


Structural analysis prepared by: Emma McCarty 


Respectfully submitted by: 


Maham Barimani, P.E.
Senior Project Engineer 


Digitally signed 
by Maham 
Barimani 
Date: 2020.09.10 
14:22:30 -04'00'
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tnxTow er Report - version 8.0.7.5 


1) INTRODUCTION 
 
This tower is a 120 ft Monopole tower designed by Valmont. 
 
 
2) ANALYSIS CRITERIA 
 
 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) 


116.0 116.0 


6 andrew SBNHH-1D65A w/ Mount Pipe 


6 
6 
2 
2 
3 


1-5/8 
3/4 
7/8 
3/8 


Conduit 


3 ericsson RRUS 32 B2 
3 ericsson RRUS 4415 B25 
3 ericsson RRUS 4426 B66 
3 ericsson RRUS 4449 B5/B12 
3 ericsson RRUS 4478 B14_CCIV2 
3 ericsson RRUS-32 B30 
6 kathrein 80010964 w/ Mount Pipe 
2 raycap DC6-48-60-18-8C 
1 raycap DC6-48-60-18-8C-EV 
1 raycap DC6-48-60-18-8F 
1 Site Pro 1 RMQLP-496-HK 


 
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] 


107.0 107.0 
1 gabriel 


electronics GLF6-450 
1 7/8 


1 tower mounts Pipe Mount [PM 601-1] 


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 
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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) 


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] 


87.0 
89.0 


3 alcatel lucent PCS 1900MHZ 4X45W-65MHZ 


3 
1 


1-1/4 
7/8 


6 alcatel lucent RRH2X50-800 
3 commscope NNVV-65B-R4 w/ Mount Pipe 
3 nokia FZHN 


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


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


71.0 


75.0 1 commscope SHP2-13 


6 
2 


1-5/8 
3/8 73.0 


3 ericsson AIR 32 B2a/B66Aa 
3 ericsson AIR21 B4A B2P_T-MOBILE 
3 ericsson AIR6449 B41 


3 ericsson RADIO 4449 B71 B85A_T-
MOBILE 


3 ericsson RRUS 4415 B25 


3 rfs celwave APXVAARR24_43-U-NA20_T-
MOBILE 


71.0 1 tower mounts Platform Mount [LP 1301-1] 


50.0 


57.0 1 rfs celwave PD1142-1 


3 
1 


7/8 
1/2 


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 systems. EPSILON GPS ANTENNA 35 


DB 1 
1 


1/2 
Conduit 


40.0 1 tower mounts Side Arm Mount [SO 701-1] 
 
 
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 
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tnxTow er Report - version 8.0.7.5 


 3.1)  Analysis Method 
 


tnxTower (version 8.0.7.5), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. When applicable, Crown Castle has 
calculated and provided the effective area for panel antennas using approved methods fol lowing the 
intent of the TIA-222 Standard. 


 
 3.2)  Assumptions 
 


1) Tower and structures were maintained in accordance with the TIA-222 Standard. 
2) 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. Crown 
Castle should be notified to determine the effect on the structural integrity of the tower. 


 
 
4) ANALYSIS RESULTS 
 


Table 4 - Section Capacity (Summary) 
Section 


No. Elev ation (ft) Component 
Type Size Critical 


Element P (K) SF*P_allow 
(K) 


% 
Capacity Pass / Fail 


L1 120 - 100 Pole TP20.263x15.403x0.1875 1 -5.93 744.51 33.5 Pass 
L2 100 - 47.0833 Pole TP33.13x20.263x0.2813 2 -24.36 1760.81 85.5 Pass 
L3 47.0833 - 0 Pole TP44x31.372x0.375 3 -39.00 3235.70 79.8 Pass 
       Summary  
      Pole (L2) 85.5 Pass 
      Rating =  85.5 Pass 


 
Table 5 - Tower Component Stresses vs. Capacity – LC7 


Notes Component Elevation (ft) % Capacity Pass / Fail 


1 Flange Bolts 100 47.6 Pass 
1 Flange Plates 100 14.5 Pass 
1 Anchor Rods 0 69.1 Pass 
1 Base Plate 0 39.6 Pass 
1 Base Foundation Structure  0 9.2 Pass 
1 Base Foundation Soil Interaction 0 37.1 Pass 


 


Structure Rating (max from all components) =  85.5% 
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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Power Density/RF Emissions Report



























































































































From: Zsamba, Anne Marie
To: lfrancis@townofdurhamct.org
Subject: Notice of Exempt Modification - AT&T - 143 R Old Blue Hill Road
Date: Friday, September 11, 2020 5:27:00 AM
Attachments: EM-AT&T-143 R Old Blue Hill Rd Durham-806364-notice.pdf

Dear First Selectwoman Francis:
 
Attached please find AT&T’s exempt modification application that is being submitted to the
Connecticut Siting Council today, September 11, 2020.
 
In light of the present circumstances with Covid-19, The Council has advised that electronic
notification of this filing is acceptable. If you could kindly confirm receipt. Thank you.
 
Best,
Anne Marie Zsamba
 
ANNE MARIE ZSAMBA
Site Acquisition Specialist
T:  (201) 236-9224
M: (518) 350-3639
F:  (724) 416-6112
 
CROWN CASTLE
3 Corporate Park Drive, Suite 101
Clifton Park, NY 12065
CrownCastle.com
 

mailto:AnneMarie.Zsamba@crowncastle.com
mailto:lfrancis@townofdurhamct.org
http://www.crowncastle.com/



 


September 11, 2020         
 
Melanie A. Bachman 
Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 
 
RE: Notice of Exempt Modification for AT&T: 806364  


143 R Old Blue Hill Road, Durham, CT 06422 
Latitude: 41° 27′ 33.67″ / Longitude: -72° 39′ 45.83″ 
 


Dear Ms. Bachman: 
                                                                                                          


AT&T currently maintains twelve (12) antennas at the 116-foot mount on the existing 120-foot Monopole 
Tower, located at 143 R. Old Blue Hill Road in Durham, CT. The tower is owned by Crown Castle and the 
property is owned by Francis E. Behrens. AT&T now intends to add three (3) new remote radio units to their 
existing configuration. AT&T is also proposing tower mount modifications and a tower mount replacement, as 
shown on the enclosed mount analysis. 
 


The facility was approved by the Connecticut Siting Council on March 11, 1994 in Docket No. 161. The 
Council subsequently allowed an increase in tower height to 120’ in Petition No. 697 on May 11, 2005. AT&T’s 
proposed exempt modification complies with the original siting conditions. 


 
Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies §16-50j-73, 


for construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance with 
R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Laura Francis, First Selectwoman for the Town of 
Durham, Robin Newton, Town Planner, Crown Castle as the tower owner, and Francis Behrens, the property owner. 


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


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


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


levels that exceed state and local criteria.  
 


4. The operation of the replacement antennas will not increase radio frequency emissions at the facility to 
a level at or above the Federal Communication Commission safety standard. 


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


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







Melanie A. Bachman  
 
Page 2 
 


  


 For the foregoing reasons, AT&T respectfully submits that the proposed modifications to the above-
reference telecommunications facility constitutes an exempt modification under R.C.S.A. § 16-50j-72(b)(2).  Please 
send approval/rejection letter to Attn:  Anne Marie Zsamba.  
 
 
Sincerely, 
 
Anne Marie Zsamba 
Site Acquisition Specialist 
3 Corporate Park Drive, Suite 101 
Clifton Park, NY 12065 
(201) 236-9224 
AnneMarie.Zsamba@crowncastle.com 
 
 
Attachments 
 
cc:   
 Laura Francis, First Selectwoman (via email only to lfrancis@townofdurhamct.org) 


Town of Durham 
Town Hall – Selectman’s Office  
30 Townhouse Road 
Durham, CT 06422 
 
Robin Newton, Town Planner (via email only to rnewton@townofdurhamct.org) 
Town of Durham 
30 Townhouse Road 
Durham, CT 06422 
 
Francis E. Behrens, Property Owner  
109 Old Blue Hills Road 
Durham, CT 06422-3005 


 
Crown Castle, Tower Owner 
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Petition Staff Reports 
Printable Version  


Petition No. 697
Nextel Communications


Durham, Connecticut
May 11, 2005


Updated Staff Report


On November 4, 2004, the Connecticut Siting Council (Council) received a petition (Petition) from Nextel
Communications of the Mid-Atlantic, Inc. d/b/a Nextel Communications (Nextel) for a declaratory ruling that
no Certificate of Environmental Compatibility and Public Need is required for its proposed modifications to an
existing monopole located at 143 Old Blue Hills Road, Durham. The existing monopole is 100’ feet tall (without
appurtenances). Nextel seeks to extend the monopole to 120’ in order to remove their omni-directional whip
antennas and install a platform of 12 panel antennas at the 115’ level of the tower. This would require the
relocation of certain town antennas. Nextel states that the proposed modification would improve frequency
reuse, provide more control over the coverage footprint, provide greater localized coverage within the intended
coverage area, and reduce interference to neighboring sites.


In the Petition, Nextel also originally sought to remove the Town of Durham’s (Town) existing 30’ whip antenna
and replace it with a 14’ whip antenna to be located on a 4’ standoff arm at a height of 118’. (By letter dated
November 18, 2004 (Town Letter), the Communications Coordinator for the Town stated that the 30’ whip
antenna does not exist.) Nextel also seeks to remove the Town’s cellwave antenna and relocate it to a 4’
standoff arm at a height of 118’. In addition, Nextel seeks to remove its existing equipment shelter and ice
bridge located in the southwestern portion of the compound. Nextel would install a 10’ x 20’ equipment shelter,
an ice bridge, and a concrete retaining wall within the fenced area in the northeastern side of the compound.
Lastly, Nextel would remove three coaxial cables and install 12 coaxial cables within the proposed ice bridge to
connect to the proposed panel antennas.


In the Town Letter, some possible discrepancies in the Petition were brought to the Council’s attention. First, it
was argued that the 30’ whip antenna does not exist. Next, Verizon Wireless is not listed as an existing carrier.
In addition, the Town’s cellwave antenna is listed in the Petition as being located at the 122’ level, whereas the
Town Letter asserts that the height is 112’7". The Airspace Obstruction report lists the structure height at 500’,
in apparent conflict with the height in the Petition. The Town Letter also argues that total height with
appurtenances is currently 124’ and would reach 132’ with the proposed modifications.


The Town Letter also included some additional concerns about the proposed project. It is recommended that at
least one spare underground conduit be installed prior to the installation of the equipment building, as it would
not be possible to access the area underneath the building later. Concerns were expressed regarding access to
the emergency generator. Also, some structural concerns were expressed such whether the side arm mounting
was taken into account, as well as weight and wind load of the Model 101-68-10-3-03N antenna. Additional
structural concerns include the possibility of having to mount the antenna cables on the outside of the
monopole, the possible cutting of cable ports into the tower, and a possible redundant dish listing in the tower
inventory. Visibility concerns related to the appurtenances were also expressed. Also, a list of recommended
conditions was included.


On December 16, 2004, staff issued a first set of interrogatories to investigate the issues brought to light in
the Town Letter. On December 21, 2004, the Council received a request for a hearing from the Town. The
petition was field reviewed on January 4, 2005 by Council member Daniel P. Lynch, Jr. and Mike Perrone of the
Council staff.


On February 23, 2005, the Council received the responses to the interrogatories and a filing correcting the
errors in the original application. (Originally, the petition had incorrectly stated that there is an existing 30’
town whip antenna which extends to a maximum height of 132’.) The whip is actually 14’ tall and makes the
existing total height with appurtenances 122’.


The applicant has originally stated in the petition that the total height with appurtenances would remain
unchanged with the proposed modifications (i.e. the total height with appurtenances would remain at 132’,
despite the 20’ increase in the monopole height). This has since been corrected. The total height with
appurtenances would in fact increase from 122’ to 132’ with the proposed modifications.


A revised abutters notice was sent on February 17, 2005 to correct the original notice. (The original notice had
indicated that there would be no increase in the total height with appurtenances.) The revised notice properly
informed the abutters that the total height would in fact increase.


There are 19 homes within a 1000’ radius of the tower. The closest home is 350’ away and is located on 40
Stephen Woods Lane. The tower is and would still be visible from this home with the proposed modifications.
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The incremental visual impact would be largely due to the additional platform, as seen in the photo simulation.
The viewshed analysis indicates that the tower is visible both seasonally, as well as year round from portions of
Old Blue Hills Road adjacent to the site. During the field review, staff observed that the tower is indeed visible
from the home on the opposite side of Old Blue Hills Road.


The worst-case power density at the base of the tower would be 23.28% of the maximum permissible
exposure. No antenna transmission cables would be located on the outside of the monopole. In response to
the structural concerns in the Town Letter, Nextel has indicated that the 4’ standoff arm, as well as the
cellwave antenna have been taken into account structurally. Nextel also noted that a 5’ walkway to be located
between the existing shelter and the proposed Nextel shelter would not affect access to the emergency
generator. Nextel also notes that the existing Verizon antennas are taken into account in the structural
analysis. Lastly, Nextel would work with the Town to maintain the continuity of the Town’s emergency services
while the construction is taking place.


On April 26, 2005, Nextel held a public meeting to address any outstanding concerns that neighbors or the
Town had regarding its proposal. The residents’ concerns were singularly related to RF emissions. Nextel
explained the dynamics of RF emissions and reiterated that the site total would be approximately 23 % of the
allowable total. Nextel then met with First Selectwoman Maryann Boord and the Town’s technical expert Scott
Wright.


By letter dated April 27, 2005, Nextel listed and responded to all of the concerns of the Town and agreed to
meet all conditions, including not limited to: installing a spare 3" and 4" conduit; locating all cables within the
tower; minimizing the Town’s off-air time during construction; providing sufficient headroom under the
antennas; replacement of the Town’s dipole antenna; including a jumper at the antenna end to allow for cable
movement; and temporary bracing of Town microwave antenna.


Content Last Modified on 5/18/2005 10:48:36 AM


Ten Franklin Square New Britain, CT 06051 / 860- 827-2935
Home | CT.gov Home | Send Feedback | Login |  Register


State of Connecticut Disclaimer, Privacy Policy, and Web Site Accessibility Policy.  Copyright © 2002-2019 State of Connecticut. 



https://www.ct.gov/csc/site/default.asp

https://www.ct.gov/

mailto:xxx

https://www.ct.gov/csc/guestaccount/login.asp

https://www.ct.gov/csc/guestaccount/registration_form.asp

https://portal.ct.gov/policies/disclaimer

https://portal.ct.gov/policies/state-privacy-policy/

https://www.access.state.ct.us/policies/accesspolicy40.html

https://portal.ct.gov/





Exhibit B


Property Card







Property Card:   OLD BLUE HILLS RD 
Town of Durham, CT


Parcel ID: 
Account #:


 
Owner: 


Mailing Address:


69-12
B0016900


BEHRENS FRANCIS E JR  
109 OLD BLUE HILLS RD 
DURHAM, CT 06422-3005


General Information Assessed Value


State Class:
Class:


Census-Tract:
District No.:


Neighborhood:
Zone:


Total Acres:


130
R
5851
M
80
FR
6.31


Land:
Buildings:


Total:


$126,400                                        
$0                                        


$2,030                                        


Sale History


Book/Page:
Deed Date:
Sale Date:
Sale Type:
Sale Price:


100-255
19840824


0
0


Building Details


Living Units:
Style:


Year Built:
Effective Year Built:


Ture TLA:
Stories:


Total Rooms:
Total Bedrooms:


Number Full Baths:
Number Half Baths:


WB/FP Openings:
Heating Type:


Heating Fuel Type:


0
0
0
0
0
0
0
0
0
0
0
0
0


Basement:
FBLA Size:


Attic:
Exterior Walls:


Basement / Garage:


0
0
0
0
0


Property Information - Durham, CT


8/19/2020


www.cai-tech.com
Data shown on this report is provided for planning and informational purposes only. The municipality and CAI Technologies 


are not responsible for any use for other purposes or misuse or misrepresentation of this report. Page 1 of 2







BUILDING SKETCH


Property Information - Durham, CT


8/19/2020


www.cai-tech.com
Data shown on this report is provided for planning and informational purposes only. The municipality and CAI Technologies 


are not responsible for any use for other purposes or misuse or misrepresentation of this report. Page 2 of 2
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Structural Analysis Report







tnxTow er Report - version 8.0.7.5 


Date:   September 09, 2020 


Amanda D Brown Crown Castle  
Crown Castle 2000 Corporate Drive 
6325 Ardrey Kell RddSuite 600 Canonsburg, PA 15317 
Charlotte, NC 28277 (724) 416-2000


Subject: Structural Analysis Report 


Carrier Designation: AT&T Mobility Co-Locate 
Carrier Site Number: 10071003 
Carrier Site Name: DURHAM CENTRAL 


Crown Castle Designation: Crown Castle BU Number: 806364 
Crown Castle Site Name: HRT 106(B) 943202 
Crown Castle JDE Job Number: 605361 
Crown Castle Work Order Number: 1884618 
Crown Castle Order Number: 517085 Rev. 0 


Engineering Firm Designation: Crown Castle Project Number: 1884618 


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 Amanda D Brown, 


Crown Castle  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 


This analysis utilizes an ultimate 3-second gust wind speed of 130 mph as required by the 2018 Connecticut 
State Building Code. Applicable Standard references and design criteria are listed in Section 2 - Analysis 
Criteria. 


Structural analysis prepared by: Emma McCarty 


Respectfully submitted by: 


Maham Barimani, P.E.
Senior Project Engineer 


Digitally signed 
by Maham 
Barimani 
Date: 2020.09.10 
14:22:30 -04'00'
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tnxTow er Report - version 8.0.7.5 


1) INTRODUCTION 
 
This tower is a 120 ft Monopole tower designed by Valmont. 
 
 
2) ANALYSIS CRITERIA 
 
 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) 


116.0 116.0 


6 andrew SBNHH-1D65A w/ Mount Pipe 


6 
6 
2 
2 
3 


1-5/8 
3/4 
7/8 
3/8 


Conduit 


3 ericsson RRUS 32 B2 
3 ericsson RRUS 4415 B25 
3 ericsson RRUS 4426 B66 
3 ericsson RRUS 4449 B5/B12 
3 ericsson RRUS 4478 B14_CCIV2 
3 ericsson RRUS-32 B30 
6 kathrein 80010964 w/ Mount Pipe 
2 raycap DC6-48-60-18-8C 
1 raycap DC6-48-60-18-8C-EV 
1 raycap DC6-48-60-18-8F 
1 Site Pro 1 RMQLP-496-HK 


 
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] 


107.0 107.0 
1 gabriel 


electronics GLF6-450 
1 7/8 


1 tower mounts Pipe Mount [PM 601-1] 


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 
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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) 


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] 


87.0 
89.0 


3 alcatel lucent PCS 1900MHZ 4X45W-65MHZ 


3 
1 


1-1/4 
7/8 


6 alcatel lucent RRH2X50-800 
3 commscope NNVV-65B-R4 w/ Mount Pipe 
3 nokia FZHN 


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


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


71.0 


75.0 1 commscope SHP2-13 


6 
2 


1-5/8 
3/8 73.0 


3 ericsson AIR 32 B2a/B66Aa 
3 ericsson AIR21 B4A B2P_T-MOBILE 
3 ericsson AIR6449 B41 


3 ericsson RADIO 4449 B71 B85A_T-
MOBILE 


3 ericsson RRUS 4415 B25 


3 rfs celwave APXVAARR24_43-U-NA20_T-
MOBILE 


71.0 1 tower mounts Platform Mount [LP 1301-1] 


50.0 


57.0 1 rfs celwave PD1142-1 


3 
1 


7/8 
1/2 


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 systems. EPSILON GPS ANTENNA 35 


DB 1 
1 


1/2 
Conduit 


40.0 1 tower mounts Side Arm Mount [SO 701-1] 
 
 
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 
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tnxTow er Report - version 8.0.7.5 


 3.1)  Analysis Method 
 


tnxTower (version 8.0.7.5), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. When applicable, Crown Castle has 
calculated and provided the effective area for panel antennas using approved methods fol lowing the 
intent of the TIA-222 Standard. 


 
 3.2)  Assumptions 
 


1) Tower and structures were maintained in accordance with the TIA-222 Standard. 
2) 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. Crown 
Castle should be notified to determine the effect on the structural integrity of the tower. 


 
 
4) ANALYSIS RESULTS 
 


Table 4 - Section Capacity (Summary) 
Section 


No. Elev ation (ft) Component 
Type Size Critical 


Element P (K) SF*P_allow 
(K) 


% 
Capacity Pass / Fail 


L1 120 - 100 Pole TP20.263x15.403x0.1875 1 -5.93 744.51 33.5 Pass 
L2 100 - 47.0833 Pole TP33.13x20.263x0.2813 2 -24.36 1760.81 85.5 Pass 
L3 47.0833 - 0 Pole TP44x31.372x0.375 3 -39.00 3235.70 79.8 Pass 
       Summary  
      Pole (L2) 85.5 Pass 
      Rating =  85.5 Pass 


 
Table 5 - Tower Component Stresses vs. Capacity – LC7 


Notes Component Elevation (ft) % Capacity Pass / Fail 


1 Flange Bolts 100 47.6 Pass 
1 Flange Plates 100 14.5 Pass 
1 Anchor Rods 0 69.1 Pass 
1 Base Plate 0 39.6 Pass 
1 Base Foundation Structure  0 9.2 Pass 
1 Base Foundation Soil Interaction 0 37.1 Pass 


 


Structure Rating (max from all components) =  85.5% 
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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Exhibit F


Power Density/RF Emissions Report



























































































































Exhibit A

Original Facility Approval













Governor Ned Lamont  |  Search

 Home About Us Pending Matters Decisions Forms Contact Us

Filing Guides

Meetings & Minutes

Public Participation

Audio Link to New Britain
Hearing Rooms

Programs & Services

Telecommunications
Database

Maps

Publications

Other Resources

Statutes & Regulations

Frequently Asked
Questions

 
 
 

Melanie Bachman, 
Executive Director

 
NOTICE TO USERS

The Connecticut Siting Council posts
filed documents to this site as a public

service.The Council disclaims any
liability for the content of submissions
made by parties, intervenors, public

officials, and the general public. Further,
while the Council seeks to be complete
in its postings, the Council urges users
of this site to confirm with the submitter
the completeness of the postings made.
The posting of any document does not
constitute or imply endorsement by the
Connecticut Siting Council. Finally, the
Connecticut Siting Council assumes no
responsibility for the use of documents

posted on this site.
For further information about the proper

use of material posted on this site,
please see the State of Connecticut

disclaimer.

Petition Staff Reports 
Printable Version  

Petition No. 697
Nextel Communications

Durham, Connecticut
May 11, 2005

Updated Staff Report

On November 4, 2004, the Connecticut Siting Council (Council) received a petition (Petition) from Nextel
Communications of the Mid-Atlantic, Inc. d/b/a Nextel Communications (Nextel) for a declaratory ruling that
no Certificate of Environmental Compatibility and Public Need is required for its proposed modifications to an
existing monopole located at 143 Old Blue Hills Road, Durham. The existing monopole is 100’ feet tall (without
appurtenances). Nextel seeks to extend the monopole to 120’ in order to remove their omni-directional whip
antennas and install a platform of 12 panel antennas at the 115’ level of the tower. This would require the
relocation of certain town antennas. Nextel states that the proposed modification would improve frequency
reuse, provide more control over the coverage footprint, provide greater localized coverage within the intended
coverage area, and reduce interference to neighboring sites.

In the Petition, Nextel also originally sought to remove the Town of Durham’s (Town) existing 30’ whip antenna
and replace it with a 14’ whip antenna to be located on a 4’ standoff arm at a height of 118’. (By letter dated
November 18, 2004 (Town Letter), the Communications Coordinator for the Town stated that the 30’ whip
antenna does not exist.) Nextel also seeks to remove the Town’s cellwave antenna and relocate it to a 4’
standoff arm at a height of 118’. In addition, Nextel seeks to remove its existing equipment shelter and ice
bridge located in the southwestern portion of the compound. Nextel would install a 10’ x 20’ equipment shelter,
an ice bridge, and a concrete retaining wall within the fenced area in the northeastern side of the compound.
Lastly, Nextel would remove three coaxial cables and install 12 coaxial cables within the proposed ice bridge to
connect to the proposed panel antennas.

In the Town Letter, some possible discrepancies in the Petition were brought to the Council’s attention. First, it
was argued that the 30’ whip antenna does not exist. Next, Verizon Wireless is not listed as an existing carrier.
In addition, the Town’s cellwave antenna is listed in the Petition as being located at the 122’ level, whereas the
Town Letter asserts that the height is 112’7". The Airspace Obstruction report lists the structure height at 500’,
in apparent conflict with the height in the Petition. The Town Letter also argues that total height with
appurtenances is currently 124’ and would reach 132’ with the proposed modifications.

The Town Letter also included some additional concerns about the proposed project. It is recommended that at
least one spare underground conduit be installed prior to the installation of the equipment building, as it would
not be possible to access the area underneath the building later. Concerns were expressed regarding access to
the emergency generator. Also, some structural concerns were expressed such whether the side arm mounting
was taken into account, as well as weight and wind load of the Model 101-68-10-3-03N antenna. Additional
structural concerns include the possibility of having to mount the antenna cables on the outside of the
monopole, the possible cutting of cable ports into the tower, and a possible redundant dish listing in the tower
inventory. Visibility concerns related to the appurtenances were also expressed. Also, a list of recommended
conditions was included.

On December 16, 2004, staff issued a first set of interrogatories to investigate the issues brought to light in
the Town Letter. On December 21, 2004, the Council received a request for a hearing from the Town. The
petition was field reviewed on January 4, 2005 by Council member Daniel P. Lynch, Jr. and Mike Perrone of the
Council staff.

On February 23, 2005, the Council received the responses to the interrogatories and a filing correcting the
errors in the original application. (Originally, the petition had incorrectly stated that there is an existing 30’
town whip antenna which extends to a maximum height of 132’.) The whip is actually 14’ tall and makes the
existing total height with appurtenances 122’.

The applicant has originally stated in the petition that the total height with appurtenances would remain
unchanged with the proposed modifications (i.e. the total height with appurtenances would remain at 132’,
despite the 20’ increase in the monopole height). This has since been corrected. The total height with
appurtenances would in fact increase from 122’ to 132’ with the proposed modifications.

A revised abutters notice was sent on February 17, 2005 to correct the original notice. (The original notice had
indicated that there would be no increase in the total height with appurtenances.) The revised notice properly
informed the abutters that the total height would in fact increase.

There are 19 homes within a 1000’ radius of the tower. The closest home is 350’ away and is located on 40
Stephen Woods Lane. The tower is and would still be visible from this home with the proposed modifications.

https://portal.ct.gov/
https://portal.ct.gov/governor
https://www.ct.gov/csc/site/default.asp
https://www.ct.gov/csc/site/default.asp
https://www.ct.gov/csc/cwp/view.asp?a=895&q=248310
https://www.ct.gov/csc/cwp/view.asp?a=895&q=318776
https://www.ct.gov/csc/cwp/view.asp?a=895&q=477824
https://www.ct.gov/csc/cwp/view.asp?a=895&q=246818
https://www.ct.gov/csc/cwp/view.asp?a=895&Q=246820
https://www.ct.gov/csc/cwp/view.asp?a=945&Q=581574&PM=1&cscNav=|55842|
https://www.ct.gov/csc/cwp/view.asp?a=895&Q=477822&PM=1&cscNav=|
https://www.ct.gov/csc/cwp/view.asp?a=947&Q=405204&PM=1&cscNav=|
https://www.ct.gov/pura/cwp/view.asp?a=3351&Q=578658&cscNav=|
https://www.ct.gov/csc/cwp/view.asp?a=895&q=246814&cscNav=|
https://www.ct.gov/csc/cwp/view.asp?a=895&Q=248312&cscNav=|
https://www.ct.gov/csc/cwp/view.asp?a=5021&Q=609856&PM=1&cscNav=|
https://www.ct.gov/csc/cwp/view.asp?a=895&q=246816&cscNav=|
https://www.ct.gov/csc/cwp/view.asp?a=895&q=477828&cscNav=|
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https://voterregistration.ct.gov/OLVR/
https://eregulations.ct.gov/
https://www.ct.gov/ctalert
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The incremental visual impact would be largely due to the additional platform, as seen in the photo simulation.
The viewshed analysis indicates that the tower is visible both seasonally, as well as year round from portions of
Old Blue Hills Road adjacent to the site. During the field review, staff observed that the tower is indeed visible
from the home on the opposite side of Old Blue Hills Road.

The worst-case power density at the base of the tower would be 23.28% of the maximum permissible
exposure. No antenna transmission cables would be located on the outside of the monopole. In response to
the structural concerns in the Town Letter, Nextel has indicated that the 4’ standoff arm, as well as the
cellwave antenna have been taken into account structurally. Nextel also noted that a 5’ walkway to be located
between the existing shelter and the proposed Nextel shelter would not affect access to the emergency
generator. Nextel also notes that the existing Verizon antennas are taken into account in the structural
analysis. Lastly, Nextel would work with the Town to maintain the continuity of the Town’s emergency services
while the construction is taking place.

On April 26, 2005, Nextel held a public meeting to address any outstanding concerns that neighbors or the
Town had regarding its proposal. The residents’ concerns were singularly related to RF emissions. Nextel
explained the dynamics of RF emissions and reiterated that the site total would be approximately 23 % of the
allowable total. Nextel then met with First Selectwoman Maryann Boord and the Town’s technical expert Scott
Wright.

By letter dated April 27, 2005, Nextel listed and responded to all of the concerns of the Town and agreed to
meet all conditions, including not limited to: installing a spare 3" and 4" conduit; locating all cables within the
tower; minimizing the Town’s off-air time during construction; providing sufficient headroom under the
antennas; replacement of the Town’s dipole antenna; including a jumper at the antenna end to allow for cable
movement; and temporary bracing of Town microwave antenna.
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Exhibit B

Property Card



Property Card:   OLD BLUE HILLS RD 
Town of Durham, CT

Parcel ID: 
Account #:

 
Owner: 

Mailing Address:

69-12
B0016900

BEHRENS FRANCIS E JR  
109 OLD BLUE HILLS RD 
DURHAM, CT 06422-3005

General Information Assessed Value

State Class:
Class:

Census-Tract:
District No.:

Neighborhood:
Zone:

Total Acres:

130
R
5851
M
80
FR
6.31

Land:
Buildings:

Total:

$126,400                                        
$0                                        

$2,030                                        

Sale History

Book/Page:
Deed Date:
Sale Date:
Sale Type:
Sale Price:

100-255
19840824

0
0

Building Details

Living Units:
Style:

Year Built:
Effective Year Built:

Ture TLA:
Stories:

Total Rooms:
Total Bedrooms:

Number Full Baths:
Number Half Baths:

WB/FP Openings:
Heating Type:

Heating Fuel Type:

0
0
0
0
0
0
0
0
0
0
0
0
0

Basement:
FBLA Size:

Attic:
Exterior Walls:

Basement / Garage:

0
0
0
0
0

Property Information - Durham, CT

8/19/2020

www.cai-tech.com
Data shown on this report is provided for planning and informational purposes only. The municipality and CAI Technologies 

are not responsible for any use for other purposes or misuse or misrepresentation of this report. Page 1 of 2



BUILDING SKETCH

Property Information - Durham, CT

8/19/2020

www.cai-tech.com
Data shown on this report is provided for planning and informational purposes only. The municipality and CAI Technologies 

are not responsible for any use for other purposes or misuse or misrepresentation of this report. Page 2 of 2





Exhibit C

Construction Drawings
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Exhibit D

Structural Analysis Report



tnxTow er Report - version 8.0.7.5 

Date:   September 09, 2020 

Amanda D Brown Crown Castle  
Crown Castle 2000 Corporate Drive 
6325 Ardrey Kell RddSuite 600 Canonsburg, PA 15317 
Charlotte, NC 28277 (724) 416-2000

Subject: Structural Analysis Report 

Carrier Designation: AT&T Mobility Co-Locate 
Carrier Site Number: 10071003 
Carrier Site Name: DURHAM CENTRAL 

Crown Castle Designation: Crown Castle BU Number: 806364 
Crown Castle Site Name: HRT 106(B) 943202 
Crown Castle JDE Job Number: 605361 
Crown Castle Work Order Number: 1884618 
Crown Castle Order Number: 517085 Rev. 0 

Engineering Firm Designation: Crown Castle Project Number: 1884618 

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 Amanda D Brown, 

Crown Castle  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 

This analysis utilizes an ultimate 3-second gust wind speed of 130 mph as required by the 2018 Connecticut 
State Building Code. Applicable Standard references and design criteria are listed in Section 2 - Analysis 
Criteria. 

Structural analysis prepared by: Emma McCarty 

Respectfully submitted by: 

Maham Barimani, P.E.
Senior Project Engineer 

Digitally signed 
by Maham 
Barimani 
Date: 2020.09.10 
14:22:30 -04'00'
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tnxTow er Report - version 8.0.7.5 

1) INTRODUCTION 
 
This tower is a 120 ft Monopole tower designed by Valmont. 
 
 
2) ANALYSIS CRITERIA 
 
 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) 

116.0 116.0 

6 andrew SBNHH-1D65A w/ Mount Pipe 

6 
6 
2 
2 
3 

1-5/8 
3/4 
7/8 
3/8 

Conduit 

3 ericsson RRUS 32 B2 

3 ericsson RRUS 4415 B25 

3 ericsson RRUS 4426 B66 

3 ericsson RRUS 4449 B5/B12 

3 ericsson RRUS 4478 B14_CCIV2 

3 ericsson RRUS-32 B30 

6 kathrein 80010964 w/ Mount Pipe 

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

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

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

1 Site Pro 1 RMQLP-496-HK 

 
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] 

107.0 107.0 
1 

gabriel 
electronics 

GLF6-450 
1 7/8 

1 tower mounts Pipe Mount [PM 601-1] 

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 
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tnxTow er Report - version 8.0.7.5 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line Size 

(in) 

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] 

87.0 
89.0 

3 alcatel lucent PCS 1900MHZ 4X45W-65MHZ 

3 
1 

1-1/4 
7/8 

6 alcatel lucent RRH2X50-800 

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

3 nokia FZHN 

3 rfs celwave 
APXVTM14-ALU-I20  

w/ Mount Pipe 

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

71.0 

75.0 1 commscope SHP2-13 

6 
2 

1-5/8 
3/8 

73.0 

3 ericsson AIR 32 B2a/B66Aa 

3 ericsson AIR21 B4A B2P_T-MOBILE 

3 ericsson AIR6449 B41 

3 ericsson 
RADIO 4449 B71 B85A_T-

MOBILE 

3 ericsson RRUS 4415 B25 

3 rfs celwave 
APXVAARR24_43-U-NA20_T-

MOBILE 

71.0 1 tower mounts Platform Mount [LP 1301-1] 

50.0 

57.0 1 rfs celwave PD1142-1 

3 
1 

7/8 
1/2 

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 systems. 

EPSILON GPS ANTENNA 35 
DB 1 

1 
1/2 

Conduit 
40.0 1 tower mounts Side Arm Mount [SO 701-1] 

 
 
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 
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 3.1)  Analysis Method 
 

tnxTower (version 8.0.7.5), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. When applicable, Crown Castle has 
calculated and provided the effective area for panel antennas using approved methods fol lowing the 
intent of the TIA-222 Standard. 

 
 3.2)  Assumptions 
 

1) Tower and structures were maintained in accordance with the TIA-222 Standard. 
2) 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. Crown 
Castle should be notified to determine the effect on the structural integrity of the tower. 

 
 
4) ANALYSIS RESULTS 
 

Table 4 - Section Capacity (Summary) 

Section 
No. Elev ation (ft) Component 

Type Size Critical 
Element P (K) SF*P_allow 

(K) 
% 

Capacity Pass / Fail 

L1 120 - 100 Pole TP20.263x15.403x0.1875 1 -5.93 744.51 33.5 Pass 

L2 100 - 47.0833 Pole TP33.13x20.263x0.2813 2 -24.36 1760.81 85.5 Pass 

L3 47.0833 - 0 Pole TP44x31.372x0.375 3 -39.00 3235.70 79.8 Pass 

       Summary  

      Pole (L2) 85.5 Pass 

      Rating =  85.5 Pass 

 
Table 5 - Tower Component Stresses vs. Capacity – LC7 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Flange Bolts 100 47.6 Pass 

1 Flange Plates 100 14.5 Pass 

1 Anchor Rods 0 69.1 Pass 

1 Base Plate 0 39.6 Pass 

1 Base Foundation Structure  0 9.2 Pass 

1 Base Foundation Soil Interaction 0 37.1 Pass 

 

Structure Rating (max from all components) =  85.5% 

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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APPENDIX A 
 

TNXTOWER OUTPUT 



 The Pathway to Possible 

 Crown Castle  
 2000 Corporate Drive 

 Canonsburg, PA 15317 
 Phone: (724) 416-2000 

 FAX:  

Job: 
BU# 806364

 Project: 

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

 Code:  TIA-222-H  Date: 09/09/20  Scale:  NTS 
 Path: 

C:\Users\emccarty\Desktop\WORK AREA\806364\WO 1884618 - SA\Prod\806364_RPA.eri
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MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Middlesex County, Connecticut.
2.   Tower designed for Exposure B to the TIA-222-H Standard.
3.   Tower designed for a 130 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 50 mph basic wind with 1.50 in ice. Ice is considered to increase

 in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Risk Category II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 85.5%
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  Tower Input Data    
 

 
The tower is a monopole. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply:  

3) Tower is located in Middlesex County, Connecticut. 
4) Tower base elevation above sea level: 511.00 ft. 
5) Basic wind speed of 130 mph. 
6) Risk Category II. 
7) Exposure Category B. 
8) Simplified Topographic Factor Procedure for wind speed-up calculations is used. 
9) Topographic Category: 1. 
10) Crest Height: 0.00 ft. 
11) Nominal ice thickness of 1.5000 in. 
12) Ice thickness is considered to increase with height. 
13) Ice density of 56.00 pcf. 
14) A wind speed of 50 mph  is used in combination with ice. 
15) Temperature drop of 50 °F. 
16) Deflections calculated using a wind speed of 60 mph. 
17) A non-linear (P-delta) analysis was used. 
18) Pressures are calculated at each section. 
19) Stress ratio used in pole design is 1.05. 
20) Tower analysis based on target reliabilities in accordance with Annex S. 
21) Load Modification Factors used: Kes(Fw) = 0.95, Kes(ti) = 0.85. 
22) 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-H Bracing Resist. 

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

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

  Secondary Horizontal Braces Leg √ Sort Capacity Reports By Component √ Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 

  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs   Pole Without Linear Attachments 

          Pole With Shroud Or No 
Appurtenances 

          Outside and Inside Corner Radii Are 
Known 

 
 
 

  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 120.00-100.00 20.00 0.00 12 15.4030 20.2630 0.1875 0.7500 A572-65 

(65 ksi) 
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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 

L2 100.00-47.08 52.92 4.92 12 20.2630 33.1300 0.2813 1.1250 A572-65 

(65 ksi) 
L3 47.08-0.00 52.00   12 31.3720 44.0000 0.3750 1.5000 A572-65 

(65 ksi) 

 
 
 

 Tapered Pole Properties    
 

 Section Tip Dia. 

in 

Area 

in
2
 

I 

in
4
 

r 

in 

C  

in 

I/C 

in
3
 

J 

in
4
 

It/Q 

in
2
 

w 

in 

w/t 

L1 15.8802 9.1864 271.4575 5.4471 7.9788 34.0225 550.0464 4.5212 3.6255 19.336 

  20.9117 12.1206 623.5083 7.1870 10.4962 59.4030 1263.3968 5.9654 4.9280 26.283 
L2 20.8786 18.0960 922.2208 7.1535 10.4962 87.8621 1868.6694 8.9063 4.6767 16.628 

  34.1995 29.7486 4097.2352 11.7599 17.1613 238.7480 8302.1094 14.6414 8.1251 28.889 
L3 33.5825 37.4288 4590.1943 11.0969 16.2507 282.4616 9300.9781 18.4213 7.4027 19.741 

  45.4199 52.6772 12796.152
6 

15.6177 22.7920 561.4318 25928.474
3 

25.9261 10.7870 28.765 

 
Tower 

 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft
2
 

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 120.00-

100.00 

      1 1 1       

L2 100.00-

47.08 

      1 1 1       

L3 47.08-0.00       1 1 1       

 

 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Sector Exclude 
From 

Torque 
Calculation 

Componen
t 

Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Start/En
d 

Position  
 

Width or 
Diamete

r 
in 

Perimete
r 

 
in 

Weight 
 

plf 

**                     
2'' Rigid Conduit C No Surface Ar 

(CaAa) 

40.00 - 

0.00 

1 1 0.170 

0.180 

2.0000  2.80 

****                     

 
 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 

or 
Leg  

Allow 

Shield 

Exclude 

From 
Torque 

Calculation 

Componen

t 
Type 

Placement 

 
ft 

Total 

Number 

 CAAA 

 
ft

2
/ft 

Weight 

 
plf 

LDF5-50A(7/8) C No No Inside Pole 119.00 - 0.00 2 No Ice 

1/2'' Ice 
1'' Ice 

2'' Ice 

0.00 

0.00 
0.00 

0.00 

0.33 

0.33 
0.33 

0.33 
**                   

2'' Rigid Conduit A No No Inside Pole 116.00 - 0.00 3 No Ice 
1/2'' Ice 

1'' Ice 
2'' Ice 

0.00 
0.00 

0.00 
0.00 

2.80 
2.80 

2.80 
2.80 

WR-VG66ST-
BRD_CCIV2(7/8) 

A No No Inside Pole 116.00 - 0.00 2 No Ice 
1/2'' Ice 

1'' Ice 

0.00 
0.00 

0.00 

0.88 
0.88 

0.88 
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Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Componen
t 

Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft
2
/ft 

Weight 
 

plf 

2'' Ice 0.00 0.88 
LDF7-50A(1-5/8) A No No Inside Pole 116.00 - 0.00 6 No Ice 

1/2'' Ice 
1'' Ice 

2'' Ice 

0.00 

0.00 
0.00 

0.00 

0.82 

0.82 
0.82 

0.82 
WR-VG86ST-

BRD(3/4) 

A No No Inside Pole 116.00 - 0.00 4 No Ice 

1/2'' Ice 
1'' Ice 

2'' Ice 

0.00 

0.00 
0.00 

0.00 

0.58 

0.58 
0.58 

0.58 
FB-L98B-034-

XXX(3/8) 

A No No Inside Pole 116.00 - 0.00 2 No Ice 

1/2'' Ice 
1'' Ice 

2'' Ice 

0.00 

0.00 
0.00 

0.00 

0.06 

0.06 
0.06 

0.06 
WR-VG86ST-

BRD(3/4) 

A No No Inside Pole 116.00 - 0.00 2 No Ice 

1/2'' Ice 
1'' Ice 

2'' Ice 

0.00 

0.00 
0.00 

0.00 

0.58 

0.58 
0.58 

0.58 
**                   

LDF5-50A(7/8) C No No Inside Pole 107.00 - 0.00 1 No Ice 
1/2'' Ice 

1'' Ice 
2'' Ice 

0.00 
0.00 

0.00 
0.00 

0.33 
0.33 

0.33 
0.33 

**                   
LDF5-50A(7/8) C No No Inside Pole 100.00 - 0.00 12 No Ice 

1/2'' Ice 
1'' Ice 

2'' Ice 

0.00 

0.00 
0.00 

0.00 

0.33 

0.33 
0.33 

0.33 
HB158-1-08U8-

S8J18(1-5/8) 

C No No Inside Pole 100.00 - 0.00 2 No Ice 

1/2'' Ice 
1'' Ice 

2'' Ice 

0.00 

0.00 
0.00 

0.00 

1.30 

1.30 
1.30 

1.30 
**                   

HB114-1-08U4-
M5F(1-1/4) 

C No No Inside Pole 87.00 - 0.00 3 No Ice 
1/2'' Ice 

1'' Ice 
2'' Ice 

0.00 
0.00 

0.00 
0.00 

1.30 
1.30 

1.30 
1.30 

HB114-08U3M12-
XXXF(7/8) 

C No No Inside Pole 87.00 - 0.00 1 No Ice 
1/2'' Ice 

1'' Ice 
2'' Ice 

0.00 
0.00 

0.00 
0.00 

0.68 
0.68 

0.68 
0.68 

**                   
HCS 6X12 

4AWG(1-5/8) 

A No No Inside Pole 71.00 - 0.00 3 No Ice 

1/2'' Ice 
1'' Ice 

2'' Ice 

0.00 

0.00 
0.00 

0.00 

2.40 

2.40 
2.40 

2.40 
HCS 6X12 

4AWG(1-5/8) 

A No No Inside Pole 71.00 - 0.00 3 No Ice 

1/2'' Ice 
1'' Ice 

2'' Ice 

0.00 

0.00 
0.00 

0.00 

2.40 

2.40 
2.40 

2.40 
LDF2-50(3/8) A No No Inside Pole 71.00 - 0.00 2 No Ice 

1/2'' Ice 
1'' Ice 

2'' Ice 

0.00 

0.00 
0.00 

0.00 

0.08 

0.08 
0.08 

0.08 
**                   

LDF5-50A(7/8) C No No Inside Pole 50.00 - 0.00 3 No Ice 
1/2'' Ice 

1'' Ice 
2'' Ice 

0.00 
0.00 

0.00 
0.00 

0.33 
0.33 

0.33 
0.33 

LDF4-50A(1/2) C No No Inside Pole 50.00 - 0.00 1 No Ice 
1/2'' Ice 

1'' Ice 
2'' Ice 

0.00 
0.00 

0.00 
0.00 

0.15 
0.15 

0.15 
0.15 

LDF4-50A(1/2) C No No Inside Pole 40.00 - 0.00 1 No Ice 
1/2'' Ice 

1'' Ice 
2'' Ice 

0.00 
0.00 

0.00 
0.00 

0.15 
0.15 

0.15 
0.15 

****                   
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 Feed Line/Linear Appurtenances Section Areas  
 

Tower 

Sectio
n 

Tower 

 Elevation 
ft 

Face AR 

 
 ft

2
 

AF 

  
ft

2
 

CAAA 

In Face  
ft

2
 

CAAA 

Out Face  
ft

2
 

Weight 

 
K 

L1 120.00-100.00 A 

B 
C 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.30 

0.00 
0.01 

L2 100.00-47.08 A 
B 

C 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

1.34 
0.00 

0.59 
L3 47.08-0.00 A 

B 
C 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
8.000 

0.000 

0.000 
0.000 

1.57 

0.00 
0.74 

 
 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 

Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 

 ft
2
 

AF 

  

ft
2
 

CAAA 

In Face  

ft
2
 

CAAA 

Out Face  

ft
2
 

Weight 
 

K 

L1 120.00-100.00 A 
B 

C 

1.438 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.30 
0.00 

0.01 
L2 100.00-47.08 A 

B 
C 

1.379 0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

1.34 

0.00 
0.59 

L3 47.08-0.00 A 
B 

C 

1.228 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

19.029 

0.000 
0.000 

0.000 

1.57 
0.00 

0.97 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  

 
ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 120.00-100.00 0.0000 0.0000 0.0000 0.0000 
L2 100.00-47.08 0.0000 0.0000 0.0000 0.0000 

L3 47.08-0.00 -0.3799 0.9897 -0.6477 1.6874 

 

 
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 

L3 25 2" Rigid Conduit 0.00 - 40.00 1.0000 1.0000 

      

 
 
 
 



 September 09, 2020 
120 Ft Monopole Tower Structural Analysis CCI BU No 806364 
Project Number 1884618, Order 517085, Revision 0 Page 11 

tnxTow er Report - version 8.0.7.5 

 

   Discrete Tower Loads    
 

Description Face 

or 
Leg 

Offset 

Type 

Offsets: 

Horz 
Lateral 

Vert 
ft 

ft 
ft 

Azimuth 

Adjustmen
t 

 
 

° 

Placement 

 
 

 
ft 

 CAAA 

Front 
 

 
ft

2
 

CAAA 

Side 
 

 
ft

2
 

Weight 

 
 

 
K 

DB809MT3-XT A From Leg 3.00 
0.00 

6.00 

0.00 119.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

2.84 
4.29 

5.75 
8.72 

2.84 
4.29 

5.75 
8.72 

0.03 
0.05 

0.08 
0.17 

DB201-A C From Face 3.00 

0.00 
4.00 

0.00 119.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.10 

1.98 
2.86 

4.62 

1.10 

1.98 
2.86 

4.62 

0.03 

0.03 
0.04 

0.06 

Side Arm Mount [SO 102-
3] 

C None   0.00 119.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

3.60 
4.18 

4.75 
5.90 

3.60 
4.18 

4.75 
5.90 

0.07 
0.11 

0.14 
0.20 

Side Arm Mount [SO 701-

1] 

A From Leg 1.50 

0.00 
0.00 

0.00 119.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

0.85 

1.14 
1.43 

2.01 

1.67 

2.34 
3.01 

4.35 

0.07 

0.08 
0.09 

0.12 

Side Arm Mount [SO 701-
1] 

C From Face 1.50 
0.00 

0.00 

0.00 119.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

0.85 
1.14 

1.43 
2.01 

1.67 
2.34 

3.01 
4.35 

0.07 
0.08 

0.09 
0.12 

4' x 2'' Pipe Mount A From Leg 3.00 

0.00 
0.00 

0.00 119.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

0.79 

1.03 
1.28 

1.81 

0.79 

1.03 
1.28 

1.81 

0.03 

0.04 
0.04 

0.07 

4' x 2'' Pipe Mount C From Face 3.00 
0.00 

0.00 

0.00 119.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

0.79 
1.03 

1.28 
1.81 

0.79 
1.03 

1.28 
1.81 

0.03 
0.04 

0.04 
0.07 

**                   

(2) SBNHH-1D65A w/ 
Mount Pipe 

A From Leg 4.00 
0.00 

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

3.04 
3.34 

3.65 
4.31 

2.45 
2.75 

3.05 
3.68 

0.05 
0.10 

0.16 
0.31 

(2) SBNHH-1D65A w/ 

Mount Pipe 

B From Leg 4.00 

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

3.04 

3.34 
3.65 

4.31 

2.45 

2.75 
3.05 

3.68 

0.05 

0.10 
0.16 

0.31 

(2) SBNHH-1D65A w/ 
Mount Pipe 

C From Leg 4.00 
0.00 

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

3.04 
3.34 

3.65 
4.31 

2.45 
2.75 

3.05 
3.68 

0.05 
0.10 

0.16 
0.31 

RRUS 32 B2 A From Leg 4.00 

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.73 

2.95 
3.18 

3.66 

1.67 

1.86 
2.05 

2.46 

0.05 

0.07 
0.10 

0.16 

RRUS 32 B2 B From Leg 4.00 
0.00 

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

2.73 
2.95 

3.18 
3.66 

1.67 
1.86 

2.05 
2.46 

0.05 
0.07 

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 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 

 
 

K 

RRUS 32 B2 C From Leg 4.00 

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.73 

2.95 
3.18 

3.66 

1.67 

1.86 
2.05 

2.46 

0.05 

0.07 
0.10 

0.16 

DC6-48-60-18-8C B From Leg 4.00 
0.00 

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.14 
1.79 

2.00 
2.45 

1.14 
1.79 

2.00 
2.45 

0.03 
0.05 

0.07 
0.13 

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

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.21 

1.89 
2.11 

2.57 

1.21 

1.89 
2.11 

2.57 

0.02 

0.04 
0.07 

0.13 

(2) 80010964 w/ Mount 
Pipe 

A From Leg 4.00 
0.00 

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

8.61 
9.18 

9.77 
10.98 

4.10 
4.59 

5.10 
6.16 

0.12 
0.19 

0.26 
0.45 

(2) 80010964 w/ Mount 

Pipe 

B From Leg 4.00 

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

8.61 

9.18 
9.77 

10.98 

4.10 

4.59 
5.10 

6.16 

0.12 

0.19 
0.26 

0.45 

(2) 80010964 w/ Mount 
Pipe 

C From Leg 4.00 
0.00 

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

8.61 
9.18 

9.77 
10.98 

4.10 
4.59 

5.10 
6.16 

0.12 
0.19 

0.26 
0.45 

DC6-48-60-18-8C A From Leg 4.00 

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.14 

1.79 
2.00 

2.45 

1.14 

1.79 
2.00 

2.45 

0.03 

0.05 
0.07 

0.13 

RRUS-32 B30 A From Leg 4.00 
0.00 

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

3.31 
3.56 

3.81 
4.33 

2.42 
2.64 

2.86 
3.32 

0.08 
0.10 

0.14 
0.21 

RRUS-32 B30 B From Leg 4.00 

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

3.31 

3.56 
3.81 

4.33 

2.42 

2.64 
2.86 

3.32 

0.08 

0.10 
0.14 

0.21 

RRUS-32 B30 C From Leg 4.00 
0.00 

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

3.31 
3.56 

3.81 
4.33 

2.42 
2.64 

2.86 
3.32 

0.08 
0.10 

0.14 
0.21 

RRUS 4415 B25 A From Leg 4.00 

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.64 

1.80 
1.97 

2.33 

0.68 

0.79 
0.91 

1.18 

0.04 

0.06 
0.07 

0.11 

RRUS 4415 B25 B From Leg 4.00 
0.00 

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.64 
1.80 

1.97 
2.33 

0.68 
0.79 

0.91 
1.18 

0.04 
0.06 

0.07 
0.11 

RRUS 4415 B25 C From Leg 4.00 

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.64 

1.80 
1.97 

2.33 

0.68 

0.79 
0.91 

1.18 

0.04 

0.06 
0.07 

0.11 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 

ft 

Azimuth 
Adjustmen

t 
 

 
° 

Placement 
 

 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 

 
 

K 

DC6-48-60-18-8C-EV A From Leg 4.00 

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.14 

1.79 
2.00 

2.45 

1.14 

1.79 
2.00 

2.45 

0.03 

0.05 
0.07 

0.13 

RRUS 4426 B66 A From Leg 4.00 
0.00 

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.64 
1.80 

1.97 
2.33 

0.73 
0.84 

0.97 
1.24 

0.05 
0.06 

0.08 
0.11 

RRUS 4426 B66 B From Leg 4.00 

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.64 

1.80 
1.97 

2.33 

0.73 

0.84 
0.97 

1.24 

0.05 

0.06 
0.08 

0.11 

RRUS 4426 B66 C From Leg 4.00 
0.00 

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.64 
1.80 

1.97 
2.33 

0.73 
0.84 

0.97 
1.24 

0.05 
0.06 

0.08 
0.11 

RRUS 4478 B14_CCIV2 A From Leg 4.00 

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.02 

2.20 
2.39 

2.78 

1.25 

1.40 
1.55 

1.89 

0.06 

0.08 
0.10 

0.15 

RRUS 4478 B14_CCIV2 B From Leg 4.00 
0.00 

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

2.02 
2.20 

2.39 
2.78 

1.25 
1.40 

1.55 
1.89 

0.06 
0.08 

0.10 
0.15 

RRUS 4478 B14_CCIV2 C From Leg 4.00 

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.02 

2.20 
2.39 

2.78 

1.25 

1.40 
1.55 

1.89 

0.06 

0.08 
0.10 

0.15 

RRUS 4449 B5/B12 A From Leg 4.00 
0.00 

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.97 
2.14 

2.33 
2.72 

1.41 
1.56 

1.73 
2.07 

0.07 
0.09 

0.11 
0.16 

RRUS 4449 B5/B12 B From Leg 4.00 

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.97 

2.14 
2.33 

2.72 

1.41 

1.56 
1.73 

2.07 

0.07 

0.09 
0.11 

0.16 

RRUS 4449 B5/B12 C From Leg 4.00 
0.00 

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.97 
2.14 

2.33 
2.72 

1.41 
1.56 

1.73 
2.07 

0.07 
0.09 

0.11 
0.16 

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

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.90 

2.73 
3.40 

4.40 

1.90 

2.73 
3.40 

4.40 

0.03 

0.04 
0.06 

0.12 

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

0.00 

0.00 116.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.43 
1.92 

2.29 
3.06 

1.43 
1.92 

2.29 
3.06 

0.02 
0.03 

0.05 
0.09 

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

0.00 
0.00 

0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.43 

1.92 
2.29 

3.06 

1.43 

1.92 
2.29 

3.06 

0.02 

0.03 
0.05 

0.09 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 

ft 

Azimuth 
Adjustmen

t 
 

 
° 

Placement 
 

 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 

 
 

K 

Platform Mount [LP 303-

1_KCKR-HR-1] 

C None   0.00 116.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

28.31 

35.69 
43.11 

58.21 

28.31 

35.69 
43.11 

58.21 

1.77 

2.30 
2.94 

4.60 

**                   
Pipe Mount [PM 601-1] B From Leg 0.50 

0.00 
0.00 

0.00 107.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.32 

1.58 
1.84 

2.40 

1.32 

1.58 
1.84 

2.40 

0.07 

0.08 
0.09 

0.13 

**                   
(2) LPA-80080/6CF w/ 

Mount Pipe 

A From Leg 4.00 

0.00 
1.00 

0.00 100.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

4.56 

5.11 
5.61 

6.65 

10.26 

11.43 
12.31 

14.13 

0.05 

0.11 
0.19 

0.36 

(2) LPA-80080/6CF w/ 
Mount Pipe 

B From Leg 4.00 
0.00 

1.00 

0.00 100.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

4.56 
5.11 

5.61 
6.65 

10.26 
11.43 

12.31 
14.13 

0.05 
0.11 

0.19 
0.36 

(2) LPA-80080/6CF w/ 

Mount Pipe 

C From Leg 4.00 

0.00 
1.00 

0.00 100.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

4.56 

5.11 
5.61 

6.65 

10.26 

11.43 
12.31 

14.13 

0.05 

0.11 
0.19 

0.36 

(2) SBNHH-1D65B w/ 
Mount Pipe 

A From Leg 4.00 
0.00 

1.00 

0.00 100.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

4.09 
4.49 

4.89 
5.72 

3.30 
3.68 

4.07 
4.87 

0.07 
0.13 

0.20 
0.39 

(2) SBNHH-1D65B w/ 

Mount Pipe 

B From Leg 4.00 

0.00 
1.00 

0.00 100.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

4.09 

4.49 
4.89 

5.72 

3.30 

3.68 
4.07 

4.87 

0.07 

0.13 
0.20 

0.39 

(2) SBNHH-1D65B w/ 
Mount Pipe 

C From Leg 4.00 
0.00 

1.00 

0.00 100.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

4.09 
4.49 

4.89 
5.72 

3.30 
3.68 

4.07 
4.87 

0.07 
0.13 

0.20 
0.39 

AIRSCALE RRH 4T4R B5 

160W 

A From Leg 4.00 

0.00 
1.00 

0.00 100.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.29 

1.43 
1.58 

1.90 

0.72 

0.83 
0.96 

1.22 

0.04 

0.05 
0.06 

0.09 

AIRSCALE RRH 4T4R B5 
160W 

B From Leg 4.00 
0.00 

1.00 

0.00 100.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.29 
1.43 

1.58 
1.90 

0.72 
0.83 

0.96 
1.22 

0.04 
0.05 

0.06 
0.09 

AIRSCALE RRH 4T4R B5 

160W 

C From Leg 4.00 

0.00 
1.00 

0.00 100.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.29 

1.43 
1.58 

1.90 

0.72 

0.83 
0.96 

1.22 

0.04 

0.05 
0.06 

0.09 

B25 RRH4X30 A From Leg 4.00 
0.00 

0.00 

0.00 100.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

2.20 
2.39 

2.59 
3.01 

1.74 
1.92 

2.11 
2.50 

0.06 
0.08 

0.10 
0.16 

B25 RRH4X30 B From Leg 4.00 

0.00 
0.00 

0.00 100.00 No Ice 

1/2'' 
Ice 

2.20 

2.39 
2.59 

1.74 

1.92 
2.11 

0.06 

0.08 
0.10 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 

ft 

Azimuth 
Adjustmen

t 
 

 
° 

Placement 
 

 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 

 
 

K 

1'' Ice 

2'' Ice 

3.01 2.50 0.16 

B25 RRH4X30 C From Leg 4.00 

0.00 
0.00 

0.00 100.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.20 

2.39 
2.59 

3.01 

1.74 

1.92 
2.11 

2.50 

0.06 

0.08 
0.10 

0.16 

B13 RRH4X30-4R A From Leg 4.00 
0.00 

0.00 

0.00 100.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

2.16 
2.35 

2.55 
2.97 

1.62 
1.79 

1.97 
2.36 

0.06 
0.08 

0.10 
0.15 

B13 RRH4X30-4R B From Leg 4.00 

0.00 
0.00 

0.00 100.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.16 

2.35 
2.55 

2.97 

1.62 

1.79 
1.97 

2.36 

0.06 

0.08 
0.10 

0.15 

B13 RRH4X30-4R C From Leg 4.00 
0.00 

0.00 

0.00 100.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

2.16 
2.35 

2.55 
2.97 

1.62 
1.79 

1.97 
2.36 

0.06 
0.08 

0.10 
0.15 

B66A RRH4X45 A From Leg 4.00 

0.00 
0.00 

0.00 100.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.58 

2.79 
3.01 

3.48 

1.63 

1.81 
2.00 

2.40 

0.07 

0.09 
0.11 

0.17 

B66A RRH4X45 B From Leg 4.00 
0.00 

0.00 

0.00 100.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

2.58 
2.79 

3.01 
3.48 

1.63 
1.81 

2.00 
2.40 

0.07 
0.09 

0.11 
0.17 

B66A RRH4X45 C From Leg 4.00 

0.00 
0.00 

0.00 100.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.58 

2.79 
3.01 

3.48 

1.63 

1.81 
2.00 

2.40 

0.07 

0.09 
0.11 

0.17 

FDJ85020Q4-S1 A From Leg 4.00 
0.00 

1.00 

0.00 100.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

0.96 
1.09 

1.24 
1.54 

0.36 
0.43 

0.52 
0.71 

0.02 
0.03 

0.04 
0.08 

FDJ85020Q4-S1 B From Leg 4.00 

0.00 
1.00 

0.00 100.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

0.96 

1.09 
1.24 

1.54 

0.36 

0.43 
0.52 

0.71 

0.02 

0.03 
0.04 

0.08 

FDJ85020Q4-S1 C From Leg 4.00 
0.00 

1.00 

0.00 100.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

0.96 
1.09 

1.24 
1.54 

0.36 
0.43 

0.52 
0.71 

0.02 
0.03 

0.04 
0.08 

(2) RXXDC-3315-PF-48 A From Leg 4.00 

0.00 
0.00 

0.00 100.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

3.01 

3.23 
3.46 

3.93 

1.96 

2.15 
2.35 

2.76 

0.02 

0.05 
0.08 

0.15 

Platform Mount [LP 713-1] C None   0.00 100.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

32.89 
35.76 

38.76 
45.26 

32.89 
35.76 

38.76 
45.26 

1.51 
2.23 

3.03 
4.86 

(4) 6' x 2'' Mount Pipe A From Leg 4.00 

0.00 
0.00 

0.00 100.00 No Ice 

1/2'' 
Ice 

1.43 

1.92 
2.29 

1.43 

1.92 
2.29 

0.02 

0.03 
0.05 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 

ft 

Azimuth 
Adjustmen

t 
 

 
° 

Placement 
 

 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 

 
 

K 

1'' Ice 

2'' Ice 

3.06 3.06 0.09 

(4) 6' x 2'' Mount Pipe B From Leg 4.00 

0.00 
0.00 

0.00 100.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.43 

1.92 
2.29 

3.06 

1.43 

1.92 
2.29 

3.06 

0.02 

0.03 
0.05 

0.09 

(4) 6' x 2'' Mount Pipe C From Leg 4.00 
0.00 

0.00 

0.00 100.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.43 
1.92 

2.29 
3.06 

1.43 
1.92 

2.29 
3.06 

0.02 
0.03 

0.05 
0.09 

**                   

APXVTM14-ALU-I20 w/ 
Mount Pipe 

A From Leg 4.00 
0.00 

2.00 

0.00 87.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

4.09 
4.48 

4.88 
5.71 

2.86 
3.23 

3.61 
4.40 

0.08 
0.13 

0.19 
0.33 

APXVTM14-ALU-I20 w/ 

Mount Pipe 

B From Leg 4.00 

0.00 
2.00 

0.00 87.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

4.09 

4.48 
4.88 

5.71 

2.86 

3.23 
3.61 

4.40 

0.08 

0.13 
0.19 

0.33 

APXVTM14-ALU-I20 w/ 
Mount Pipe 

C From Leg 4.00 
0.00 

2.00 

0.00 87.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

4.09 
4.48 

4.88 
5.71 

2.86 
3.23 

3.61 
4.40 

0.08 
0.13 

0.19 
0.33 

NNVV-65B-R4 w/ Mount 

Pipe 

A From Leg 4.00 

0.00 
2.00 

0.00 87.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

7.55 

8.04 
8.53 

9.56 

4.23 

4.67 
5.12 

6.05 

0.11 

0.20 
0.30 

0.53 

NNVV-65B-R4 w/ Mount 
Pipe 

B From Leg 4.00 
0.00 

2.00 

0.00 87.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

7.55 
8.04 

8.53 
9.56 

4.23 
4.67 

5.12 
6.05 

0.11 
0.20 

0.30 
0.53 

NNVV-65B-R4 w/ Mount 

Pipe 

C From Leg 4.00 

0.00 
2.00 

0.00 87.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

7.55 

8.04 
8.53 

9.56 

4.23 

4.67 
5.12 

6.05 

0.11 

0.20 
0.30 

0.53 

(2) RRH2X50-800 A From Leg 4.00 
0.00 

2.00 

0.00 87.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.70 
1.86 

2.03 
2.40 

1.28 
1.43 

1.58 
1.91 

0.05 
0.07 

0.09 
0.14 

(2) RRH2X50-800 B From Leg 4.00 

0.00 
2.00 

0.00 87.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.70 

1.86 
2.03 

2.40 

1.28 

1.43 
1.58 

1.91 

0.05 

0.07 
0.09 

0.14 

(2) RRH2X50-800 C From Leg 4.00 
0.00 

2.00 

0.00 87.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.70 
1.86 

2.03 
2.40 

1.28 
1.43 

1.58 
1.91 

0.05 
0.07 

0.09 
0.14 

FZHN A From Leg 4.00 

0.00 
2.00 

0.00 87.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.02 

2.20 
2.38 

2.77 

0.61 

0.71 
0.83 

1.09 

0.04 

0.06 
0.07 

0.12 

FZHN B From Leg 4.00 
0.00 

0.00 87.00 No Ice 
1/2'' 

2.02 
2.20 

0.61 
0.71 

0.04 
0.06 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 

ft 

Azimuth 
Adjustmen

t 
 

 
° 

Placement 
 

 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 

 
 

K 

2.00 Ice 

1'' Ice 
2'' Ice 

2.38 

2.77 

0.83 

1.09 

0.07 

0.12 

FZHN C From Leg 4.00 
0.00 

2.00 

0.00 87.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

2.02 
2.20 

2.38 
2.77 

0.61 
0.71 

0.83 
1.09 

0.04 
0.06 

0.07 
0.12 

PCS 1900MHZ 4X45W-

65MHZ 

A From Leg 4.00 

0.00 
2.00 

0.00 87.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.32 

2.53 
2.74 

3.19 

2.24 

2.44 
2.65 

3.09 

0.06 

0.08 
0.11 

0.17 

PCS 1900MHZ 4X45W-
65MHZ 

B From Leg 4.00 
0.00 

2.00 

0.00 87.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

2.32 
2.53 

2.74 
3.19 

2.24 
2.44 

2.65 
3.09 

0.06 
0.08 

0.11 
0.17 

PCS 1900MHZ 4X45W-

65MHZ 

C From Leg 4.00 

0.00 
2.00 

0.00 87.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.32 

2.53 
2.74 

3.19 

2.24 

2.44 
2.65 

3.09 

0.06 

0.08 
0.11 

0.17 

Platform Mount [LP 713-1] C None   0.00 87.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

32.89 
35.76 

38.76 
45.26 

32.89 
35.76 

38.76 
45.26 

1.51 
2.23 

3.03 
4.86 

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

0.00 
0.00 

0.00 87.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.43 

1.92 
2.29 

3.06 

1.43 

1.92 
2.29 

3.06 

0.02 

0.03 
0.05 

0.09 

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

0.00 

0.00 87.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.43 
1.92 

2.29 
3.06 

1.43 
1.92 

2.29 
3.06 

0.02 
0.03 

0.05 
0.09 

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

0.00 
0.00 

0.00 87.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.43 

1.92 
2.29 

3.06 

1.43 

1.92 
2.29 

3.06 

0.02 

0.03 
0.05 

0.09 

**                   
AIR21 B4A B2P_T-

MOBILE 

A From Leg 4.00 

0.00 
2.00 

0.00 71.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

6.11 

6.48 
6.86 

7.64 

4.31 

4.67 
5.02 

5.76 

0.11 

0.16 
0.20 

0.31 

AIR21 B4A B2P_T-
MOBILE 

B From Leg 4.00 
0.00 

2.00 

0.00 71.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

6.11 
6.48 

6.86 
7.64 

4.31 
4.67 

5.02 
5.76 

0.11 
0.16 

0.20 
0.31 

AIR21 B4A B2P_T-

MOBILE 

C From Leg 4.00 

0.00 
2.00 

0.00 71.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

6.11 

6.48 
6.86 

7.64 

4.31 

4.67 
5.02 

5.76 

0.11 

0.16 
0.20 

0.31 

AIR 32 B2a/B66Aa A From Leg 4.00 
0.00 

2.00 

0.00 71.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

6.51 
6.89 

7.27 
8.06 

4.71 
5.07 

5.43 
6.18 

0.13 
0.18 

0.23 
0.35 

AIR 32 B2a/B66Aa B From Leg 4.00 0.00 71.00 No Ice 6.51 4.71 0.13 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 

ft 

Azimuth 
Adjustmen

t 
 

 
° 

Placement 
 

 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 

 
 

K 

0.00 

2.00 

1/2'' 

Ice 
1'' Ice 

2'' Ice 

6.89 

7.27 
8.06 

5.07 

5.43 
6.18 

0.18 

0.23 
0.35 

AIR 32 B2a/B66Aa C From Leg 4.00 

0.00 
2.00 

0.00 71.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

6.51 

6.89 
7.27 

8.06 

4.71 

5.07 
5.43 

6.18 

0.13 

0.18 
0.23 

0.35 

APXVAARR24_43-U-
NA20_T-MOBILE 

A From Leg 4.00 
0.00 

2.00 

0.00 71.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

14.67 
15.43 

16.21 
17.81 

5.32 
5.99 

6.68 
8.08 

0.15 
0.27 

0.39 
0.66 

APXVAARR24_43-U-

NA20_T-MOBILE 

B From Leg 4.00 

0.00 
2.00 

0.00 71.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

14.67 

15.43 
16.21 

17.81 

5.32 

5.99 
6.68 

8.08 

0.15 

0.27 
0.39 

0.66 

APXVAARR24_43-U-
NA20_T-MOBILE 

C From Leg 4.00 
0.00 

2.00 

0.00 71.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

14.67 
15.43 

16.21 
17.81 

5.32 
5.99 

6.68 
8.08 

0.15 
0.27 

0.39 
0.66 

AIR6449 B41 A From Leg 4.00 

0.00 
2.00 

0.00 71.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

5.68 

5.98 
6.29 

6.93 

2.49 

2.72 
2.95 

3.44 

0.10 

0.14 
0.19 

0.29 

AIR6449 B41 B From Leg 4.00 
0.00 

2.00 

0.00 71.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

5.68 
5.98 

6.29 
6.93 

2.49 
2.72 

2.95 
3.44 

0.10 
0.14 

0.19 
0.29 

AIR6449 B41 C From Leg 4.00 

0.00 
2.00 

0.00 71.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

5.68 

5.98 
6.29 

6.93 

2.49 

2.72 
2.95 

3.44 

0.10 

0.14 
0.19 

0.29 

RADIO 4449 B71 B85A_T-
MOBILE 

A From Leg 4.00 
0.00 

2.00 

0.00 71.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.97 
2.15 

2.33 
2.72 

1.59 
1.75 

1.92 
2.28 

0.07 
0.09 

0.12 
0.17 

RADIO 4449 B71 B85A_T-

MOBILE 

B From Leg 4.00 

0.00 
2.00 

0.00 71.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.97 

2.15 
2.33 

2.72 

1.59 

1.75 
1.92 

2.28 

0.07 

0.09 
0.12 

0.17 

RADIO 4449 B71 B85A_T-
MOBILE 

C From Leg 4.00 
0.00 

2.00 

0.00 71.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.97 
2.15 

2.33 
2.72 

1.59 
1.75 

1.92 
2.28 

0.07 
0.09 

0.12 
0.17 

RRUS 4415 B25 A From Leg 4.00 

0.00 
2.00 

0.00 71.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.64 

1.80 
1.97 

2.33 

0.68 

0.79 
0.91 

1.18 

0.04 

0.06 
0.07 

0.11 

RRUS 4415 B25 B From Leg 4.00 
0.00 

2.00 

0.00 71.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.64 
1.80 

1.97 
2.33 

0.68 
0.79 

0.91 
1.18 

0.04 
0.06 

0.07 
0.11 

RRUS 4415 B25 C From Leg 4.00 0.00 71.00 No Ice 1.64 0.68 0.04 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 

ft 

Azimuth 
Adjustmen

t 
 

 
° 

Placement 
 

 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 

 
 

K 

0.00 

2.00 

1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.80 

1.97 
2.33 

0.79 

0.91 
1.18 

0.06 

0.07 
0.11 

Platform Mount [LP 1301-

1] 

C None   0.00 71.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

51.70 

62.70 
73.70 

95.70 

51.70 

62.70 
73.70 

95.70 

2.26 

2.94 
3.61 

4.95 

8' x 2'' Mount Pipe C From Leg 4.00 
0.00 

0.00 

0.00 71.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.90 
2.73 

3.40 
4.40 

1.90 
2.73 

3.40 
4.40 

0.03 
0.04 

0.06 
0.12 

**                   

PD1142-1 A From Leg 6.00 
0.00 

7.00 

0.00 50.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.32 
3.21 

5.12 
8.99 

1.32 
3.21 

5.12 
8.99 

0.01 
0.02 

0.05 
0.14 

DB492A A From Leg 6.00 

0.00 
0.00 

0.00 50.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.10 

1.98 
2.86 

4.62 

1.10 

1.98 
2.86 

4.62 

0.01 

0.01 
0.01 

0.01 

ASP-655 A From Leg 6.00 
0.00 

4.00 

0.00 50.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

0.56 
1.02 

1.30 
1.88 

0.56 
1.02 

1.30 
1.88 

0.00 
0.01 

0.01 
0.04 

PD1121-6 B From Leg 6.00 

0.00 
3.00 

0.00 50.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

0.23 

0.41 
0.60 

0.97 

0.23 

0.41 
0.60 

0.97 

0.00 

0.00 
0.00 

0.01 

Side Arm Mount [SO 702-
1] 

A From Leg 3.00 
0.00 

0.00 

0.00 50.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

1.00 
1.00 

1.00 
1.00 

1.43 
2.05 

2.67 
3.91 

0.03 
0.04 

0.05 
0.07 

Side Arm Mount [SO 702-

1] 

B From Leg 3.00 

0.00 
0.00 

0.00 50.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.00 

1.00 
1.00 

1.00 

1.43 

2.05 
2.67 

3.91 

0.03 

0.04 
0.05 

0.07 

**                   
EPSILON GPS ANTENNA 

35 DB 

A From Leg 4.00 

0.00 
1.00 

0.00 40.00 No Ice 

1/2'' 
Ice 

1'' Ice 
2'' Ice 

0.11 

0.16 
0.21 

0.34 

0.11 

0.16 
0.21 

0.34 

0.00 

0.00 
0.00 

0.01 

Side Arm Mount [SO 701-
1] 

A From Leg 2.00 
0.00 

0.00 

0.00 40.00 No Ice 
1/2'' 

Ice 
1'' Ice 

2'' Ice 

0.85 
1.14 

1.43 
2.01 

1.67 
2.34 

3.01 
4.35 

0.07 
0.08 

0.09 
0.12 

****                   

 
 
 
 

  Dishes    
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Description Face 

or 
Leg 

Dish 

Type 

Offset 

Type 

Offsets: 

Horz 
Lateral 

Vert 
ft 

Azimuth 

Adjustment 
 

 
° 

3 dB 

Beam 
Width 

 
° 

Elevation 

 
 

 
ft 

Outside 

Diameter 
 

 
ft 

 Aperture 

Area 
 

 
ft

2
 

Weight 

 
 

 
K 

GLF6-450 B Grid From 
Leg 

1.00 
0.00 

0.00 

0.00   107.00 6.40 No Ice 
1/2'' Ice 

1'' Ice 
2'' Ice 

32.17 
33.01 

33.86 
35.54 

0.20 
0.37 

0.54 
0.88 

**                       
SHP2-13 A Paraboloid 

w/Shroud (HP) 

From 

Leg 

4.00 

0.00 
4.00 

0.00   71.00 2.00 No Ice 

1/2'' Ice 
1'' Ice 

2'' Ice 

3.14 

3.41 
3.68 

4.21 

0.10 

0.13 
0.17 

0.23 
****                       

 
 

 Load Combinations    
 

Comb. 

No. 

Description 

1 Dead Only 

2 1.2 Dead+1.0 Wind 0 deg - No Ice 
3 0.9 Dead+1.0 Wind 0 deg - No Ice 

4 1.2 Dead+1.0 Wind 30 deg - No Ice 
5 0.9 Dead+1.0 Wind 30 deg - No Ice 

6 1.2 Dead+1.0 Wind 60 deg - No Ice 
7 0.9 Dead+1.0 Wind 60 deg - No Ice 

8 1.2 Dead+1.0 Wind 90 deg - No Ice 
9 0.9 Dead+1.0 Wind 90 deg - No Ice 

10 1.2 Dead+1.0 Wind 120 deg - No Ice 
11 0.9 Dead+1.0 Wind 120 deg - No Ice 

12 1.2 Dead+1.0 Wind 150 deg - No Ice 
13 0.9 Dead+1.0 Wind 150 deg - No Ice 

14 1.2 Dead+1.0 Wind 180 deg - No Ice 
15 0.9 Dead+1.0 Wind 180 deg - No Ice 

16 1.2 Dead+1.0 Wind 210 deg - No Ice 
17 0.9 Dead+1.0 Wind 210 deg - No Ice 

18 1.2 Dead+1.0 Wind 240 deg - No Ice 
19 0.9 Dead+1.0 Wind 240 deg - No Ice 

20 1.2 Dead+1.0 Wind 270 deg - No Ice 
21 0.9 Dead+1.0 Wind 270 deg - No Ice 

22 1.2 Dead+1.0 Wind 300 deg - No Ice 
23 0.9 Dead+1.0 Wind 300 deg - No Ice 

24 1.2 Dead+1.0 Wind 330 deg - No Ice 
25 0.9 Dead+1.0 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 
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Comb. 
No. 

Description 

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 120 - 100 Pole Max Tension 9 0.00 0.00 -0.00 
      Max. Compression 26 -14.23 -2.16 0.21 

      Max. Mx 8 -5.95 -113.19 -0.58 
      Max. My 14 -5.99 -1.52 -109.63 

      Max. Vy 8 7.83 -113.19 -0.58 
      Max. Vx 14 7.56 -1.52 -109.63 

      Max. Torque 2     -1.61 
L2 100 - 

47.0833 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -51.05 -2.06 2.51 

      Max. Mx 8 -24.37 -1062.67 -3.86 
      Max. My 14 -24.39 -7.96 -1050.23 

      Max. Vy 8 25.24 -1062.67 -3.86 
      Max. Vx 14 25.11 -7.96 -1050.23 

      Max. Torque 24     -2.01 
L3 47.0833 - 0 Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -68.18 -2.38 3.36 
      Max. Mx 8 -39.00 -2481.14 -7.21 

      Max. My 14 -39.00 -14.55 -2460.37 
      Max. Vy 20 -29.06 2479.66 6.57 

      Max. Vx 14 28.91 -14.55 -2460.37 
      Max. Torque 24     -2.36 

        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 37 68.18 5.38 3.10 

  Max. Hx 20 39.04 29.01 0.05 
  Max. Hz 2 39.04 0.08 28.82 

  Max. Mx 2 2458.36 0.08 28.82 
  Max. Mz 8 2481.14 -29.01 -0.07 

  Max. Torsion 12 2.28 -14.57 -25.13 
  Min. Vert 5 29.28 -14.37 24.79 

  Min. Hx 9 29.28 -29.01 -0.07 
  Min. Hz 14 39.04 -0.12 -28.86 

  Min. Mx 14 -2460.37 -0.12 -28.86 
  Min. Mz 20 -2479.66 29.01 0.05 

  Min. Torsion 24 -2.35 14.52 25.12 
      

 
 

 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 32.53 0.00 0.00 -0.86 -0.59 0.00 
1.2 Dead+1.0 Wind 0 deg - 

No Ice 

39.04 -0.08 -28.82 -2458.36 8.58 1.51 

0.9 Dead+1.0 Wind 0 deg - 

No Ice 

29.28 -0.08 -28.82 -2425.99 8.64 1.49 
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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 

1.2 Dead+1.0 Wind 30 deg - 

No Ice 

39.04 14.37 -24.79 -2110.30 -1225.79 0.15 

0.9 Dead+1.0 Wind 30 deg - 

No Ice 

29.28 14.37 -24.79 -2082.50 -1209.59 0.14 

1.2 Dead+1.0 Wind 60 deg - 

No Ice 

39.04 25.01 -14.34 -1220.62 -2136.25 -0.75 

0.9 Dead+1.0 Wind 60 deg - 

No Ice 

29.28 25.01 -14.34 -1204.43 -2108.12 -0.75 

1.2 Dead+1.0 Wind 90 deg - 

No Ice 

39.04 29.01 0.07 7.21 -2481.14 -1.63 

0.9 Dead+1.0 Wind 90 deg - 

No Ice 

29.28 29.01 0.07 7.36 -2448.49 -1.62 

1.2 Dead+1.0 Wind 120 deg 

- No Ice 

39.04 25.20 14.61 1249.32 -2157.62 -2.17 

0.9 Dead+1.0 Wind 120 deg 

- No Ice 

29.28 25.20 14.61 1233.26 -2129.19 -2.15 

1.2 Dead+1.0 Wind 150 deg 

- No Ice 

39.04 14.57 25.13 2145.57 -1248.27 -2.28 

0.9 Dead+1.0 Wind 150 deg 

- No Ice 

29.28 14.57 25.13 2117.81 -1231.73 -2.26 

1.2 Dead+1.0 Wind 180 deg 

- No Ice 

39.04 0.12 28.86 2460.37 -14.55 -1.49 

0.9 Dead+1.0 Wind 180 deg 

- No Ice 

29.28 0.12 28.86 2428.52 -14.14 -1.47 

1.2 Dead+1.0 Wind 210 deg 

- No Ice 

39.04 -14.26 24.89 2118.34 1211.24 -0.14 

0.9 Dead+1.0 Wind 210 deg 

- No Ice 

29.28 -14.26 24.89 2090.99 1195.63 -0.13 

1.2 Dead+1.0 Wind 240 deg 

- No Ice 

39.04 -24.97 14.39 1223.58 2130.20 0.66 

0.9 Dead+1.0 Wind 240 deg 

- No Ice 

29.28 -24.97 14.39 1207.91 2102.55 0.66 

1.2 Dead+1.0 Wind 270 deg 

- No Ice 

39.04 -29.01 -0.05 -6.57 2479.66 1.55 

0.9 Dead+1.0 Wind 270 deg 

- No Ice 

29.28 -29.01 -0.05 -6.20 2447.42 1.54 

1.2 Dead+1.0 Wind 300 deg 

- No Ice 

39.04 -25.14 -14.55 -1244.77 2148.98 2.24 

0.9 Dead+1.0 Wind 300 deg 

- No Ice 

29.28 -25.14 -14.55 -1228.22 2121.06 2.22 

1.2 Dead+1.0 Wind 330 deg 

- No Ice 

39.04 -14.52 -25.12 -2147.81 1242.04 2.35 

0.9 Dead+1.0 Wind 330 deg 

- No Ice 

29.28 -14.52 -25.12 -2119.46 1225.97 2.33 

1.2 Dead+1.0 Ice+1.0 Temp 68.18 0.00 -0.00 -3.36 -2.38 0.00 

1.2 Dead+1.0 Wind 0 
deg+1.0 Ice+1.0 Temp 

68.18 -0.28 -6.09 -563.65 31.82 0.13 

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

68.18 2.98 -5.15 -472.93 -274.70 0.04 

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

68.18 5.23 -2.98 -274.89 -482.16 -0.27 

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

68.18 6.07 0.00 -2.61 -560.26 -0.55 

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

68.18 5.29 3.05 277.51 -489.42 -0.79 

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

68.18 3.04 5.24 477.69 -282.10 -0.85 

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

68.18 0.03 6.01 546.39 -6.61 -0.53 

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

68.18 -2.98 5.16 466.80 269.40 -0.04 

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

68.18 -5.43 2.81 247.78 501.57 0.67 

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

68.18 -6.17 -0.17 -24.64 567.68 0.93 

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

68.18 -5.38 -3.10 -290.53 496.02 0.81 

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

68.18 -3.23 -5.24 -484.78 300.56 0.48 
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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 

Dead+Wind 0 deg - Service 32.53 -0.02 -5.78 -490.44 1.23 0.31 

Dead+Wind 30 deg - Service 32.53 2.88 -4.97 -421.09 -244.66 0.03 
Dead+Wind 60 deg - Service 32.53 5.02 -2.88 -243.86 -426.05 -0.15 

Dead+Wind 90 deg - Service 32.53 5.82 0.01 0.74 -494.77 -0.33 
Dead+Wind 120 deg - 

Service 

32.53 5.06 2.93 248.21 -430.33 -0.44 

Dead+Wind 150 deg - 

Service 

32.53 2.92 5.04 426.76 -249.16 -0.46 

Dead+Wind 180 deg - 

Service 

32.53 0.02 5.79 489.46 -3.37 -0.30 

Dead+Wind 210 deg - 

Service 

32.53 -2.86 4.99 421.31 240.82 -0.03 

Dead+Wind 240 deg - 

Service 

32.53 -5.01 2.89 243.07 423.90 0.13 

Dead+Wind 270 deg - 

Service 

32.53 -5.82 -0.01 -2.00 493.54 0.31 

Dead+Wind 300 deg - 

Service 

32.53 -5.04 -2.92 -248.68 427.66 0.45 

Dead+Wind 330 deg - 

Service 

32.53 -2.91 -5.04 -428.59 246.97 0.47 

  
 

 Solution Summary   
 

 
Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 

PY 

K 

PZ 

K 

PX 

K 

PY 

K 

PZ 

K 

1 0.00 -32.53 0.00 0.00 32.53 0.00 0.000% 

2 -0.08 -39.04 -28.82 0.08 39.04 28.82 0.000% 
3 -0.08 -29.28 -28.82 0.08 29.28 28.82 0.000% 

4 14.37 -39.04 -24.79 -14.37 39.04 24.79 0.000% 
5 14.37 -29.28 -24.79 -14.37 29.28 24.79 0.000% 

6 25.01 -39.04 -14.34 -25.01 39.04 14.34 0.000% 
7 25.01 -29.28 -14.34 -25.01 29.28 14.34 0.000% 

8 29.01 -39.04 0.07 -29.01 39.04 -0.07 0.000% 
9 29.01 -29.28 0.07 -29.01 29.28 -0.07 0.000% 

10 25.20 -39.04 14.61 -25.20 39.04 -14.61 0.000% 
11 25.20 -29.28 14.61 -25.20 29.28 -14.61 0.000% 

12 14.57 -39.04 25.13 -14.57 39.04 -25.13 0.000% 
13 14.57 -29.28 25.13 -14.57 29.28 -25.13 0.000% 

14 0.12 -39.04 28.86 -0.12 39.04 -28.86 0.000% 
15 0.12 -29.28 28.86 -0.12 29.28 -28.86 0.000% 

16 -14.26 -39.04 24.89 14.26 39.04 -24.89 0.000% 
17 -14.26 -29.28 24.89 14.26 29.28 -24.89 0.000% 

18 -24.97 -39.04 14.39 24.97 39.04 -14.39 0.000% 
19 -24.97 -29.28 14.39 24.97 29.28 -14.39 0.000% 

20 -29.01 -39.04 -0.05 29.01 39.04 0.05 0.000% 
21 -29.01 -29.28 -0.05 29.01 29.28 0.05 0.000% 

22 -25.14 -39.04 -14.55 25.14 39.04 14.55 0.000% 
23 -25.14 -29.28 -14.55 25.14 29.28 14.55 0.000% 

24 -14.52 -39.04 -25.12 14.52 39.04 25.12 0.000% 
25 -14.52 -29.28 -25.12 14.52 29.28 25.12 0.000% 

26 0.00 -68.18 0.00 -0.00 68.18 0.00 0.000% 
27 -0.28 -68.18 -6.09 0.28 68.18 6.09 0.000% 

28 2.98 -68.18 -5.15 -2.98 68.18 5.15 0.000% 
29 5.23 -68.18 -2.98 -5.23 68.18 2.98 0.000% 

30 6.07 -68.18 0.00 -6.07 68.18 -0.00 0.000% 
31 5.29 -68.18 3.05 -5.29 68.18 -3.05 0.000% 

32 3.04 -68.18 5.24 -3.04 68.18 -5.24 0.000% 
33 0.03 -68.18 6.01 -0.03 68.18 -6.01 0.000% 

34 -2.98 -68.18 5.16 2.98 68.18 -5.16 0.000% 
35 -5.43 -68.18 2.81 5.43 68.18 -2.81 0.000% 

36 -6.17 -68.18 -0.17 6.17 68.18 0.17 0.000% 
37 -5.38 -68.18 -3.10 5.38 68.18 3.10 0.000% 

38 -3.23 -68.18 -5.24 3.23 68.18 5.24 0.000% 
39 -0.02 -32.53 -5.78 0.02 32.53 5.78 0.000% 

40 2.88 -32.53 -4.97 -2.88 32.53 4.97 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 

PY 

K 

PZ 

K 

PX 

K 

PY 

K 

PZ 

K 

41 5.02 -32.53 -2.88 -5.02 32.53 2.88 0.000% 

42 5.82 -32.53 0.01 -5.82 32.53 -0.01 0.000% 
43 5.06 -32.53 2.93 -5.06 32.53 -2.93 0.000% 

44 2.92 -32.53 5.04 -2.92 32.53 -5.04 0.000% 
45 0.02 -32.53 5.79 -0.02 32.53 -5.79 0.000% 

46 -2.86 -32.53 4.99 2.86 32.53 -4.99 0.000% 
47 -5.01 -32.53 2.89 5.01 32.53 -2.89 0.000% 

48 -5.82 -32.53 -0.01 5.82 32.53 0.01 0.000% 
49 -5.04 -32.53 -2.92 5.04 32.53 2.92 0.000% 

50 -2.91 -32.53 -5.04 2.91 32.53 5.04 0.000% 

 

 
 

 Non-Linear Convergence Results   
 

Load 

Combination 

Converged? Number 

 of Cycles 

Displacement 

Tolerance 

Force 

Tolerance 

1 Yes 4 0.00000001 0.00000001 

2 Yes 5 0.00000001 0.00026102 
3 Yes 5 0.00000001 0.00011966 

4 Yes 6 0.00000001 0.00021525 
5 Yes 6 0.00000001 0.00006693 

6 Yes 6 0.00000001 0.00021190 
7 Yes 6 0.00000001 0.00006548 

8 Yes 5 0.00000001 0.00007258 
9 Yes 4 0.00000001 0.00078930 

10 Yes 6 0.00000001 0.00021050 
11 Yes 6 0.00000001 0.00006415 

12 Yes 6 0.00000001 0.00023110 
13 Yes 6 0.00000001 0.00007171 

14 Yes 5 0.00000001 0.00035492 
15 Yes 5 0.00000001 0.00016154 

16 Yes 6 0.00000001 0.00020323 
17 Yes 6 0.00000001 0.00006299 

18 Yes 6 0.00000001 0.00021339 
19 Yes 6 0.00000001 0.00006620 

20 Yes 5 0.00000001 0.00011787 
21 Yes 5 0.00000001 0.00005264 

22 Yes 6 0.00000001 0.00022784 
23 Yes 6 0.00000001 0.00007059 

24 Yes 6 0.00000001 0.00020432 
25 Yes 6 0.00000001 0.00006225 

26 Yes 4 0.00000001 0.00004348 
27 Yes 5 0.00000001 0.00044342 

28 Yes 5 0.00000001 0.00074610 
29 Yes 5 0.00000001 0.00073607 

30 Yes 5 0.00000001 0.00043664 
31 Yes 5 0.00000001 0.00073139 

32 Yes 5 0.00000001 0.00080314 
33 Yes 5 0.00000001 0.00045087 

34 Yes 5 0.00000001 0.00066067 
35 Yes 5 0.00000001 0.00066635 

36 Yes 5 0.00000001 0.00047896 
37 Yes 5 0.00000001 0.00083374 

38 Yes 5 0.00000001 0.00078247 
39 Yes 4 0.00000001 0.00022598 

40 Yes 4 0.00000001 0.00064189 
41 Yes 4 0.00000001 0.00059148 

42 Yes 4 0.00000001 0.00009187 
43 Yes 4 0.00000001 0.00055997 

44 Yes 4 0.00000001 0.00077516 
45 Yes 4 0.00000001 0.00023574 

46 Yes 4 0.00000001 0.00052627 
47 Yes 4 0.00000001 0.00059858 

48 Yes 4 0.00000001 0.00008979 
49 Yes 4 0.00000001 0.00072938 

50 Yes 4 0.00000001 0.00053769 
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 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 
ft 

Horz. 

Deflection 
in 

Gov. 

Load 
Comb. 

Tilt 

 
° 

Twist 

 
° 

L1 120 - 100 18.72 43 1.36 0.01 

L2 100 - 47.0833 13.14 43 1.26 0.00 
L3 52 - 0 3.37 43 0.61 0.00 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 
ft 

Appurtenance Gov. 

Load 
Comb. 

Deflection 

 
in 

Tilt 

 
° 

Twist 

 
° 

Radius of 

Curvature 
ft 

119.00 DB809MT3-XT 43 18.43 1.36 0.01 23546 

116.00 (2) SBNHH-1D65A w/ Mount 
Pipe 

43 17.57 1.35 0.01 23546 

107.00 GLF6-450 43 15.04 1.31 0.01 9056 
100.00 (2) LPA-80080/6CF w/ Mount 

Pipe 

43 13.14 1.26 0.00 6055 

87.00 APXVTM14-ALU-I20 w/ Mount 

Pipe 

43 9.87 1.13 0.00 4844 

75.00 SHP2-13 43 7.23 0.96 0.00 4157 

71.00 AIR21 B4A B2P_T-MOBILE 43 6.43 0.90 0.00 3970 
50.00 PD1142-1 43 3.12 0.58 0.00 3418 

40.00 EPSILON GPS ANTENNA 35 DB 43 2.07 0.45 0.00 4249 

  

 
 

 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 
ft 

Horz. 

Deflection 
in 

Gov. 

Load 
Comb. 

Tilt 

 
° 

Twist 

 
° 

L1 120 - 100 93.83 10 6.84 0.04 
L2 100 - 47.0833 65.92 10 6.34 0.02 

L3 52 - 0 16.92 10 3.08 0.01 
      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 

 
ft 

Appurtenance Gov. 

Load 
Comb. 

Deflection 

 
in 

Tilt 

 
° 

Twist 

 
° 

Radius of 

Curvature 
ft 

119.00 DB809MT3-XT 10 92.40 6.83 0.04 4877 
116.00 (2) SBNHH-1D65A w/ Mount 

Pipe 

10 88.12 6.77 0.03 4877 

107.00 GLF6-450 10 75.44 6.57 0.03 1874 

100.00 (2) LPA-80080/6CF w/ Mount 
Pipe 

10 65.92 6.34 0.02 1250 

87.00 APXVTM14-ALU-I20 w/ Mount 
Pipe 

10 49.56 5.66 0.02 989 

75.00 SHP2-13 10 36.29 4.83 0.01 842 
71.00 AIR21 B4A B2P_T-MOBILE 10 32.32 4.53 0.01 802 

50.00 PD1142-1 10 15.67 2.93 0.00 683 
40.00 EPSILON GPS ANTENNA 35 DB 10 10.41 2.26 0.00 847 
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 Compression Checks   
 

 

 Pole Design Data    
 

Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in

2
 

Pu 

 

K 

Pn 
 

K 

Ratio 

Pu 

Pn 

L1 120 - 100 (1) TP20.263x15.403x0.1875 20.00 0.00 0.0 12.120
6 

-5.93 709.05 0.008  

L2 100 - 47.0833 

(2) 

TP33.13x20.263x0.2813 52.92 0.00 0.0 28.666

0 

-24.36 1676.96 0.015  

L3 47.0833 - 0 

(3) 

TP44x31.372x0.375 52.00 0.00 0.0 52.677

2 

-39.00 3081.62 0.013  

                    

 
 

 Pole Bending Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 

 

kip-ft 

Mnx 

 
kip-ft 

Ratio 

Mux 

Mnx 

Muy 

 

kip-ft 

Mny 

 
kip-ft 

Ratio 

Muy 

Mny 

L1 120 - 100 (1) TP20.263x15.403x0.1875 113.56 332.31 0.342 0.00 332.31 0.000 
L2 100 - 47.0833 

(2) 

TP33.13x20.263x0.2813 1068.66 1213.13 0.881 0.00 1213.13 0.000 

L3 47.0833 - 0 

(3) 

TP44x31.372x0.375 2493.22 3026.69 0.824 0.00 3026.69 0.000 

                  

 
 

 Pole Shear Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 

K 

Vn 

 
K 

Ratio 

Vu 

Vn 

Actual 
Tu 

kip-ft 

Tn 

 
kip-ft 

Ratio 

Tu 

Tn 

L1 120 - 100 (1) TP20.263x15.403x0.1875 7.93 212.72 0.037 0.67 375.64 0.002 
L2 100 - 47.0833 

(2) 

TP33.13x20.263x0.2813 25.38 503.09 0.050 1.16 1400.75 0.001 

L3 47.0833 - 0 

(3) 

TP44x31.372x0.375 29.18 924.49 0.032 2.17 3547.60 0.001 

                  

 

 
 

 Pole Interaction Design Data    
 

Section 
No. 

Elevation 
 

ft 

Ratio 

Pu 

Pn 

Ratio 

Mux 

Mnx 

Ratio 

Muy 

Mny 

Ratio 

Vu 

Vn 

Ratio 

Tu 

Tn 

Comb. 
Stress 

Ratio 

Allow. 
Stress 

Ratio 

Criteria 

L1 120 - 100 (1) 0.008 0.342 0.000 0.037 0.002 0.352   1.050 4.8.2  

L2 100 - 47.0833 
(2) 

0.015 0.881 0.000 0.050 0.001 0.898   1.050 4.8.2  

L3 47.0833 - 0 
(3) 

0.013 0.824 0.000 0.032 0.001 0.837   1.050 4.8.2  

                    

 

 

 



 September 09, 2020 
120 Ft Monopole Tower Structural Analysis CCI BU No 806364 
Project Number 1884618, Order 517085, Revision 0 Page 27 

tnxTow er Report - version 8.0.7.5 

 

 Section Capacity Table 
 

Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

K 

øPallow 

K 

% 

Capacity 

Pass 

Fail 

L1 120 - 100 Pole TP20.263x15.403x0.1875 1 -5.93 744.51 33.5 Pass 

L2 100 - 47.0833 Pole TP33.13x20.263x0.2813 2 -24.36 1760.81 85.5 Pass 
L3 47.0833 - 0 Pole TP44x31.372x0.375 3 -39.00 3235.70 79.8 Pass 

              Summary   
            Pole (L2) 85.5 Pass 

      RATING = 85.5 Pass 
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APPENDIX B 
 

BASE LEVEL DRAWING 
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APPENDIX C 
 

ADDITIONAL CALCULATIONS 



Monopole Flange Plate Connection

*TIA-222-H Section 15.5 Applied

Top Plate Data Bottom Plate Data

26.91" OD x 1.5" Plate (A572-60; Fy=60 ksi, Fu=75 ksi) 26.91" OD x 1.5" 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

20.263" x 0.1875" 12-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi) 20.263" x 0.28125" 12-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi)

Max Load (kips) 27.23

Allowable (kips) 54.48

Stress Rating: 47.6% Pass

Top Plate Capacity Bottom Plate Capacity

8.23 (Flexural) 8.23 (Flexural)

54.00 54.00

14.5% Pass 14.5% Pass

7.2% Pass 7.2% Pass

Stress Rating: Stress Rating:

Tension Side Stress Rating: Tension Side Stress Rating:

 

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):

(8) 1" ø bolts (A325 N; Fy=92 ksi, Fu=120 ksi) on 24.41" BC

Shear Force (kips) 13.00

TIA-222 Revision H

Elevation = 100 ft.

Order # 517085 Rev. 0 Axial Force (kips) 9.83

BU # 806364 Applied Loads

Site Name HRT 106(B) 943202 Moment (kip-ft) 115.84

Analysis Date: 9/9/2020CCIplate - Version 3.7.2



Monopole Base Plate Connection

*TIA-222-H Section 15.5 Applied

#VALUE!

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

(12) 2-1/4" ø bolts (A615-75 N; Fy=75 ksi, Fu=100 ksi) on 52.05" BC             Pu_c = 194.71 φPn_c = 268.39 Stress Rating

             Vu = 2.43 φVn = 120.77 69.1%

Base Plate Data             Mu = n/a φMn = n/a Pass

58.05" OD x 2.75" Plate (S-128; Fy=60 ksi, Fu=80 ksi)

 Base Plate Summary  

Stiffener Data Max Stress (ksi): 22.47 (Flexural)

N/A Allowable Stress (ksi): 54  

 Stress Rating: 39.6% Pass

Pole Data

44" x 0.375" 12-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analysis ResultsConnection Properties

Iar (in) 0.5

Moment (kip-ft) 2493.22

Axial Force (kips) 39.00

Shear Force (kips) 29.18

Moment (kip-ft) 

Axial Force (kips) 

Shear Force (kips) 

0.00

BU # 806364

Applied Loads

Site Name HRT 106(B) 943202 

Order # 517085 Rev. 0 

Analysis Considerations

Site Info

TIA-222 Revision H

Grout Considered: No

39.00

29.18

Adjusted Pole Reactions

Analysis Date: 9/9/2020CCIplate - Version 3.7.2



Tower Type:

39 kips Capacity Demand Rating* Check

29 kips 742.89 0.00 0.0% Pass

305.63 29.00 9.0% Pass

6.00 1.70 27.0% Pass

2493 ft-kips 7207.33 2672.44 37.1% Pass

120 ft 293.94 0.00 0.0% Pass

ft 691.79 0.00 0.0% Pass

2.25 in #DIV/0! 0.00 0.0% Pass

52.02 in 11458.68 1109.93 9.2% Pass

1963.65 111.43 5.4% Pass

0.190 0.001 0.6% Pass

15324.08 0.00 0.0% Pass

ft 0.190 0.000 0.0% Pass

ft 15324.08 0.00 0.0% Pass

Soil Rating*: 37.1%

Structural Rating*: 9.2%

in

6 ft

27 ft

6 ft

11

26

6 in

60 ksi

4 ksi

150 pcf

125 pcf

8.000 ksf <--Toggle between Gross and Net

0.000 ksf

34 degrees

24

3.33 ft

No

N/A ft

Top & Bot. Pad Rein. Different?:

*Rating per TIA-222-H Section 

15.5

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

H

Monopole

806364

HRT 106(B) 943202 

517085 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 (Bottom), Sp:

Pad Rebar Quantity (Bottom), mp:

Pad Clear Cover, ccpad:

Material Properties

Soil Properties

Friction Angle, ϕ:

Moment, Mu:

Version 3.4.0



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-10

Risk Category: II

Soil Class: D - Stiff Soil

Elevation: 511.24 ft (NAVD 88)

Latitude:
Longitude:

41.459353

-72.662731

Wind

Results: 

Data Source: 

Date Accessed: 

Wind Speed: 126 Vmph

10-year MRI 78 Vmph

25-year MRI 87 Vmph

50-year MRI 95 Vmph

100-year MRI 103 Vmph

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

Tue Sep 08 2020

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

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

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

Page 1 of 3https://asce7hazardtool.online/ Tue Sep 08 2020



SS : 0.179

S1 : 0.062

Fa : 1.6

Fv : 2.4

SMS : 0.286

SM1 : 0.148

SDS : 0.191

SD1 : 0.099

TL : 6

PGA : 0.091

PGA M : 0.146

FPGA : 1.6

Ie : 1

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Stiff Soil

B

Data Accessed: 

Date Source: 

Tue Sep 08 2020
USGS Seismic Design Maps based on ASCE/SEI 7-10, incorporating 
Supplement 1 and errata of March 31, 2013, and ASCE/SEI 7-10 Table 1.5-2. 
Additional data for site-specific ground motion procedures in accordance with 
ASCE/SEI 7-10 Ch. 21 are available from USGS.

Page 2 of 3https://asce7hazardtool.online/ Tue Sep 08 2020



Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 0.75 in.

Concurrent Temperature: 15 F

Gust Speed: 50 mph

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

Tue Sep 08 2020

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

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

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

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

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

Page 3 of 3https://asce7hazardtool.online/ Tue Sep 08 2020



Exhibit E

Mount Analysis









































































































































































































































Exhibit F

Power Density/RF Emissions Report
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