
April 20, 2018  

Melanie A. Bachman 
Acting Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 

RE: Request of Sigfox NIP LLC for an Order to Approve the Shared Use of an Existing 
Tower at  36 Prospect Street , Newington, CT 06109 

Dear Ms. Bachman: 

Pursuant to Connecticut General Statutes (“C.G.S.”) §16-50aa, as amended, Sigfox NIP LLC 
(“Sigfox”) hereby requests an order from the Connecticut Siting Council (“Council”) to approve the 
shared use by Sigfox of an existing telecommunication tower at 36 Prospect Street, Newington, 
Connecticut (the “Property”). The existing 136-foot monopole is owned by Crown Castle International 
Corp. (“Crown Castle”), the underlying property is owned by John W. Oldman, Trustee.  Crown Castle 
also has a perpetual easement on the property. Sigfox requests that the Council find that the proposed 
shared use of the Crown Castle tower satisfies the criteria of C.G.S. §16-50aa and issue an order approving 
the proposed shared us. A copy of this filing is being mailed to the land owner, The Honorable Roy 
Zartarian and Craig Minor, Town Planner.   

Background  

The existing Crown Castle facility consists of a 136-foot monopole tower on a 20,300 square foot 
lease area on the north east side of the intersection of US-5 and Prospect Street. Sprint maintains antennas 
at the 120-foot, 116-foot level, and 65-foot.  Equipment associated with the Sprint antennas is located east 
of the tower. Verizon maintains antennas at the 106-foot level.  Equipment associated with the Verizon 
antennas is located north west of the tower.  

Sigfox is licensed by the Federal Communications Commission (“FCC”) to provide wireless 
services throughout the State of Connecticut. Sigfox and Crown Castle have agreed to the proposed shared 
use of the 36 Prospect Street tower pursuant to mutually acceptable terms and conditions. Likewise, Sigfox 
and Crown Castle have agreed to the proposed installation of equipment cabinets on the ground on the 
southeast side of the tower. Crown Castle has authorized Sigfox to apply for all necessary permits and 
approvals that may be required to share the existing tower. (See Owner’s authorization letter).  

Sigfox proposes add one (1) omni antenna, one (1) line of coaxial cable; one (1) filter, and one (1) 
TMA on the existing tower at 131 feet above ground level.  They propose to add one (1) equipment cabinet 
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within the existing ground space. Included in the Construction Drawings are Sigfox’s project 
specifications for locations of all proposed site improvements.  

C.G.S. § 16-50aa(c)(1) provides that, upon written request for approval of a proposed shared use, 
“if the Council finds that het proposed shared use of the facility is technically, legally, environmentally 
and economically feasible and meets public safety concerns, the council shall issue an order approving 
such a shared use.” Sigfox respectfully submits that the shared use of the tower satisfies these criteria.  

A. Technical Feasibility. The existing Crown Castle tower is structurally capable of supporting 
Sigfox’s proposed improvements. The prosed shared use of this tower is, therefore, technically feasible. 
A Feasibility Structural Analysis Report (“Structural Report”) prepared for this project confirms that this 
tower can support Sigfox’s proposed loading. A copy of the Structural Report has been included in this 
application.  

B. Legal Feasibility. Under C.G.S. § 16-50aa, the Council has been authorized to issue order    
approving the shared use of an existing tower such as the Crown Castle tower. This authority complements 
the Council’s prior-existing authority under C.G.S. § 16-50p to issue orders approving the construction of 
new towers that are subject to the Council’s jurisdiction. In addition, § 16-50x(a) directs the Council to 
“give such consideration to the other state laws and municipal regulations as it shall deem appropriate” in 
ruling on requests for the shared use of existing tower facilities. Under the statutory authority vested in 
the Council, an order by the Council approving the requested shared use would permit the Applicant to 
obtain a building permit for the proposed installations.  

C. Environmental Feasibility. The proposed shared use of the Crown Castle tower would have   
a minimal environmental effect for the following reasons:  

1. The proposed installation of one (1) omni antenna, one (1) line of coaxial cable; one
(1) filter, and one (1) TMA on the existing tower at 131 feet above ground level, would
have no visual impact on the area of the tower. Sigfox’s cabinet will be installed within
the facility compound. Sigfox’s shared use of this tower therefore, does not cause any
significant change or alteration in the physical or environmental characteristics of the
existing site.

2. Operation of Sigfox’s antennas at this site would not exceed the RF emissions standard
adopted by the Federal Communications Commission (“FCC”). Included in the EME
report of this filing are the approximation tables that demonstrate that Sigfox’s
proposed facility will operate well within the FCC RF emissions safety standards.

3. Under ordinary operating conditions, the proposed installation would not require the
use of any water or sanitary facilities and would not generate air emissions or
discharges to water bodies or sanitary facilities. After construction is complete the
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proposed installations would not generate any increased traffic to the Crown Castle 
facility other than periodic maintenance. The proposed shared use of the Crown Castle 
tower, would, therefore, have a minimal environmental effect, and is environmentally 
feasible.  

D.  Economic Feasibility. As previously mentioned, Sigfox has entered into an agreement with 
Crown Castle for the shared use of the existing facility subject to mutually agreeable terms. 
The proposed tower sharing is, therefore, economically feasible. (Please see included 
authorization.) 

E. Public Safety Concerns. As discussed above, the tower is structurally capable of supporting 
Sigfox’s full array of one (1) omni antenna, one (1) line of coaxial cable; one (1) filter, and 
one (1) TMA and all related equipment. Sigfox is not aware of any public safety concerns 
relative to the proposed sharing of the existing Crown Castle tower.  

Conclusion 

For the reasons discussed above, the proposed shared use of the existing Crown Castle tower at 36 Prospect 
Street satisfies the criteria state in C.G.S. §16-50aa and advances the General Assembly’s and the 
Council’s goal of preventing the unnecessary proliferation of towers in Connecticut. The Applicant, 
therefore, respectfully requests that the Council issue an order approving the prosed shared use. 

Sincerely, 

Amanda Cornwall 
Real Estate Specialist 
12 Gill Street, Suite 5800,  
Woburn, MA 01801 
339-205-7017 
Amanda.Cornwall@crowncastle.com 

Attachments: 

Tab 1: Exhibit-1: Compound plan and elevation depicting the planned changes 
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Tab 2: Exhibit-2: Structural Modification Report 
Tab 3: Exhibit-3: General Power Density Table report (RF Emissions Analysis Report) 

Copies to:  

The Honorable Roy Zartarian 
131 Cedar Street 
Newington, CT 06111 

Craig Minor – Town Planner 
131 Cedar Street 
Newington, CT 06111 

Crown Castle (Tower Owner) 
12 Gill Street, Suite 5800 
Woburn, MA 01801 

John Oldman (Land Owner) 
174 Fox Hill Road 
Wethersfield, CT 06109 





































Crown Castle, does hereby authorize Sigfox NIP LLC and its authorized contractors/agents to act as “Applicant” in the 

processing of all applications, permits, research and other related activities associated with the processing, planning, design 

review, permitting, entitlement and construction of additional equipment, antennas and site improvements for the Crown 

Castle existing wireless communications facility described as follows: 

Customer Site Name: CT8612 
Crown Castle Site ID 

Number:
876332 

Site Address: 36 PROSPECT STREET, 
Newington, CT 06109 

Crown Castle Site 
Name:

36 PROSPECT STREET

This authorization is fully contingent upon Sigfox NIP LLC authorized contractors/agents’ compliance with the following 
conditions: 

1. Crown Castle must review the application prior to submittal.  Crown Castle must be provided all applications, narratives,
drawings and attachments at least 72 hours in advance of their submittal to the locality.  Use of email and electronic
attachments is encouraged.  A Crown Castle Zoning Subject Matter Expert (SME) will review and provide written
comment to the customer within 48 hours of receipt of a complete set of application materials.  If Crown Castle indicates
that changes are required, submissions shall be altered in accordance with Crown Castle comments prior to submission to
the locality. Verification of corrections should also be accomplished via emails and attachments.

2. In no event may Sigfox NIP LLC encourage, suggest, participate in, or permit the imposition of any restrictions or
additional obligations whatsoever on the tower site or Crown Castle’s current or future use or ability to license space at
the tower site as part of or in exchange for obtaining any approval, permit, exception or variance.

3. A copy of the final permit and/or a written summary of the zoning/entitlement decision rendered by the locality and any/all
conditions placed on that decision shall be communicated in detail to Crown Castle well within the appeal period provided
by the locality (typically 10-15 days).

4. All conditions of approval pertinent to the construction of the proposed project must be included in the construction
drawings for the project.  The conditions of approval pertinent to the construction of the project shall be copied verbatim
from the zoning permit approval language, and shall be present in the drawings prior to submission for building permits
and contractor bidding.  Crown Castle shall verify the inclusion of appropriate conditions of approval in the construction
drawing redline process.

5. Crown Castle will provide a Notice To Proceed (NTP) to construction to the customer upon receipt of the final approved
zoning permit and the approved Building Permit.

   By Crown Castle: 

Signature:

____________________________

Printed Name:   Amanda Cornwall 
Title:   Real Estate Specialist  – East Area 

Date:   April 20, 2018 

           Amanda Cornwall
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The Assessor’s ofãce is responsible for the maintenance of records on the ownership of properties. 
Assessments are computed at 70% of the estimated market value of real property at the time of the last 

revaluation which was 2015.

Information on the Property Records for the Municipality of Newington was last updated on 4/11/2018.

Parcel Information

Location: 36 PROSPECT ST Property Use: Industrial Primary Use: Warehouse

Unique ID: O2219600 Map Block
Lot:

18/051/000 Acres: 1.29

490 Acres: 0.00 Zone: B-BT Volume /
Page:

2157/782

Developers
Map / Lot:

N/E 472 Census:

Value Information

Appraised Value Assessed Value

Land 100,000 70,000

Buildings 351,000 245,700

Detached Outbuildings 0 0

Total 451,000 315,700
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Owner's Information

Owner's Data

OLDHAM JOHN W TRUSTEE 
174 FOX HILL ROAD 

 
WETHERSFIELD CT 06109 

Building 1

Category: Industrial Use: Warehouse GLA: 15,000

Stories: 1.00 Construction: Masonry Year Built: 1956
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Heating: Forced Hot Air Fuel: Natural Gas Cooling
Percent:

0

Siding: Brick Veneer Roof Material: Other Beds/Units: 0

 

Special Features

 

Attached Components

Owner History - Sales

Owner Name Volume Page Sale Date Deed Type Valid Sale Sale Price

OLDHAM JOHN W TRUSTEE 2157 782 10/23/2014 Warranty Deed No $0

OLDHAM JOHN W JR 329 282 12/12/1977 No $0

THE 635 CORPORATION 93 275 04/06/1955 No $0

HARRY E RUGAR 93 93 03/02/1955 No $0

GUERRERA MICHAEL & MANCINI PASQUALE 93 86 03/02/1955 No $0

CALLAHAN CLIFFORD J 65 385 10/09/1950 No $0

Building Permits

Permit Number Permit Type Date Opened Date Closed Permit Status Reason

B-15-764 Comm Renovations 02/22/2016 Closed 9 ANTENNA PANELS

B-14-453 Remodel 07/29/2014 Closed ADD 3 ANTENNAS, 3 REMOTE

B-13-156 Remodel 05/09/2013 Closed 3 ANTENNAS ON EXISTING MONOPOLE

62445 Building 08/16/2001 Closed TELECOMM FACI

Information Published With Permission From The Assessor
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1) INTRODUCTION

This tower is a 120 ft Monopole tower designed by SUMMIT in May of 1997. The tower was originally designed 
for a wind speed of 90 mph per TIA/EIA-222-F. The tower has a 16’ extension that was mapped by TEP in 
March of 2018, bringing the total tower height to 136’.  

2) ANALYSIS CRITERIA

The structural analysis was performed for this tower in accordance with the requirements of TIA-222-G 
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures using a 3-second gust wind 
speed of 97 mph with no ice, 50 mph with 1 inch ice thickness and 60 mph under service loads, exposure 
category B. 

Table 1 - Proposed Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

131.0 
132.0 

1 sigfox CAVITY FILTER 

1 1/2 - 
1 sigfox CXL 900-3LW 

1 sigfox LNA 

131.0 1 tower mounts Side Arm Mount [SO 306-1] 

Table 2 - Existing Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

120.0 
121.0 

3 alcatel lucent TD-RRH8X20-25 

3 
1 

1-1/4
1-5/8

1 
3 rfs celwave 

APXVSPP18-C-A20 w/ 
Mount Pipe 

3 rfs celwave 
APXVTM14-C-120 w/ Mount 

Pipe 

120.0 1 tower mounts Platform Mount [LP 1201-1] 

116.0 

118.0 3 alcatel lucent 
PCS 1900MHZ 4X45W 

65MHZ 

- - 1 116.0 1 tower mounts Side Arm Mount [SO 102-3] 

114.0 3 alcatel lucent 
800MHz 2X50W RRH 

W/FILTER 

106.0 106.0 

3 alcatel lucent RRH2X60-700 

3 
3 
12 
2 

1/2 
5/8 

1-1/4
1-5/8

1 

3 alcatel lucent RRH2X60-AWS 

3 alcatel lucent RRH2X60-PCS 

9 andrew 
SBNHH-1D65B w/ Mount 

Pipe 

6 decibel 
DB846F65ZAXY w/ Mount 

Pipe 

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

1 tower mounts Platform Mount [LP 713-1] 

65.0 
66.0 1 lucent KS24019-L112A 

1 1/2 1 
65.0 1 tower mounts Side Arm Mount [SO 701-1] 

Notes:
1) Existing Equipment
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Table 3 - Design Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 

120.0 120.0 12 Decibel DB980 H90 - - 

105.0 105.0 12 Allgon ALP9212N - - 

95.0 95.0 12 Allgon ALP9212 - - 

80.0 80.0 2 - PD10017 - - 

39.0 39.0 1 - GPS - - 

3) ANALYSIS PROCEDURE

Table 4 - Documents Provided

Document Remarks Reference Source 

4-TOWER FOUNDATION
DRAWINGS/DESIGN/SPECS 

SUMMIT MANUFACTURING, 
INC. 

1615432 CCISITES 

4-TOWER MANUFACTURER
DRAWINGS 

SUMMIT MANUFACTURING, 
INC. 

1440581 CCISITES 

TOWER EXTENSION MAPPING TEP - ON FILE 

3.1)  Analysis Method 

tnxTower (version 7.0.5.1), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. 

3.2)  Assumptions 

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

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

specified in Tables 1 and 2 and the referenced drawings.
4) The tower structure from 120’ to 122’ was assumed to exceed the capacity of the pipe section

from 122’ to 130’.

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. 
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4) ANALYSIS RESULTS

Table 5 - Section Capacity (Summary)

Section 
No. Elevation (ft) Component 

Type Size Critical 
Element P (K) SF*P_allow 

(K) 
% 

Capacity Pass / Fail 

L1 136 - 130 Pole TP4.5x4.5x0.216 1 -0.11 91.57 4.5 Pass

L2 130 - 129.5 Pole TP10.75x4.5x0.216 2 -0.12 91.57 4.5 Pass

L3 129.5 - 120.5 Pole TP10.75x10.75x0.322 3 -0.50 332.29 4.1 Pass

L4 120.5 - 120 Pole TP22x10.75x0.322 4 -0.52 332.29 4.1 Pass

L5 120 - 87.5 Pole TP29.476x22x0.1875 5 -9.99 922.01 49.1 Pass

L6 87.5 - 58.75 Pole TP35.715x28.2384x0.25 6 -13.94 1578.79 60.4 Pass

L7 58.75 - 32.25 Pole TP41.311x34.1798x0.375 7 -19.84 3297.65 41.9 Pass

L8 32.25 - 0 Pole TP47.98x39.3533x0.4375 8 -31.32 4555.94 42.9 Pass

Summary 

Pole (L6) 60.4 Pass

Rating = 60.4 Pass

Table 6 - Tower Component Stresses vs. Capacity – LC5 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 
Bolts 

130 
1.5 Pass 

Flange Plates 8.3 Pass 

1 
Bolts 

120 
6.6 Pass 

Flange Plates 33.2 Pass 

1 
Anchor Rods 

0 
40.2 Pass 

Base Plate 40.3 Pass 

1,2 
Base Foundation 

(Compared w/ 
Design Loads) 

0 42.4 Pass 

Structure Rating (max from all components) = 60.4% 

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

consumed.
2) Foundation capacity determined by comparing analysis reactions to original design reactions.

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 
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 (3) 6' x 2" Mount Pipe  120

 Platform Mount [LP 1201-1]  120

 PCS 1900MHZ 4X45W 65MHZ  116

 PCS 1900MHZ 4X45W 65MHZ  116

 PCS 1900MHZ 4X45W 65MHZ  116

 800MHz 2X50W RRH W/FILTER  116

 800MHz 2X50W RRH W/FILTER  116

 800MHz 2X50W RRH W/FILTER  116

 6' x 2" Mount Pipe  116

 6' x 2" Mount Pipe  116

 6' x 2" Mount Pipe  116

 Side Arm Mount [SO 102-3]  116

 RRH2X60-700  106

 RRH2X60-700  106

 RRH2X60-700  106

 (3) SBNHH-1D65B w/ Mount Pipe  106

 (3) SBNHH-1D65B w/ Mount Pipe  106

 (3) SBNHH-1D65B w/ Mount Pipe  106

 RRH2X60-AWS  106

 RRH2X60-AWS  106

 RRH2X60-AWS  106

 (2) DB846F65ZAXY w/ Mount Pipe  106

 (2) DB846F65ZAXY w/ Mount Pipe  106

 (2) DB846F65ZAXY w/ Mount Pipe  106

 RRH2X60-PCS  106

 RRH2X60-PCS  106

 RRH2X60-PCS  106

 DB-T1-6Z-8AB-0Z  106

 Platform Mount [LP 713-1]  106

 KS24019-L112A  65

 2' x 2" Pipe Mount  65

 Side Arm Mount [SO 701-1]  65

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A53-B-35  35 ksi  60 ksi

 A572-60  60 ksi  75 ksi

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Hartford County, Connecticut.
2.   Tower designed for Exposure B to the TIA-222-G Standard.
3.   Tower designed for a 97 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 40 mph basic wind with 1.00 in ice. Ice is considered to increase

 in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Structure Class II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 60.4%
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  Tower Input Data    
 
 
There is a pole section. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

1) Tower is located in Hartford County, Connecticut. 
2) Basic wind speed of 97 mph. 
3) Structure Class II. 
4) Exposure Category B. 
5) Topographic Category 1. 
6) Crest Height 0.00 ft. 
7) Nominal ice thickness of 1.0000 in. 
8) Ice thickness is considered to increase with height. 
9) Ice density of 56 pcf. 
10) A wind speed of 40 mph  is used in combination with ice. 
11) Temperature drop of 50 °F. 
12) Deflections calculated using a wind speed of 60 mph. 
13) A non-linear (P-delta) analysis was used. 
14) Pressures are calculated at each section. 
15) Stress ratio used in pole design is 1. 
16) Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are 

not considered. 
 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned   Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 

√ Use Code Stress Ratios   Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 
√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice √ Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients   Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-G Bracing Resist. 

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

Exemption 
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
  Secondary Horizontal Braces Leg √ Sort Capacity Reports By Component √ Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric     

 
 

  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 136.00-130.00 6.00 0.00 Round 4.5000 4.5000 0.2160   A53-B-35 
(35 ksi) 

L2 130.00-129.50 0.50 0.00 Round 4.5000 10.7500 0.2160   A53-B-35 
(35 ksi) 

L3 129.50-120.50 9.00 0.00 Round 10.7500 10.7500 0.3220   A53-B-35 
(35 ksi) 

L4 120.50-120.00 0.50 0.00 Round 10.7500 22.0000 0.3220   A53-B-35 
(35 ksi) 

L5 120.00-87.50 32.50 3.75 12 22.0000 29.4760 0.1875 0.7500 A572-60 
(60 ksi) 

L6 87.50-58.75 32.50 4.50 12 28.2384 35.7150 0.2500 1.0000 A572-60 
(60 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 

L7 58.75-32.25 31.00 5.25 12 34.1798 41.3110 0.3750 1.5000 A572-65 
(65 ksi) 

L8 32.25-0.00 37.50   12 39.3533 47.9800 0.4375 1.7500 A572-65 
(65 ksi) 

 
 

 Tapered Pole Properties    
 
 Section Tip Dia. 

in 
Area 
in2 

I 
in4 

r 
in 

C  
in 

I/C 
in3 

J 
in4 

It/Q 
in2 

w 
in 

w/t 

L1 4.5000 2.9071 6.6860 1.5165 2.2500 2.9715 13.3719 1.4527 0.0000 0 
  4.5000 2.9071 6.6860 1.5165 2.2500 2.9715 13.3719 1.4527 0.0000 0 

L2 4.5000 2.9071 6.6860 1.5165 2.2500 2.9715 13.3719 1.4527 0.0000 0 
  10.7500 7.1482 99.1919 3.7251 5.3750 18.4543 198.3838 3.5720 0.0000 0 

L3 10.7500 10.5489 143.5267 3.6886 5.3750 26.7026 287.0534 5.2713 0.0000 0 
  10.7500 10.5489 143.5267 3.6886 5.3750 26.7026 287.0534 5.2713 0.0000 0 

L4 10.7500 10.5489 143.5267 3.6886 5.3750 26.7026 287.0534 5.2713 0.0000 0 
  22.0000 21.9293 1288.4548 7.6652 11.0000 117.1323 2576.9097 10.9581 0.0000 0 

L5 22.7761 13.1693 799.7595 7.8089 11.3960 70.1790 1620.5296 6.4815 5.3935 28.765 
  30.5158 17.6829 1936.1299 10.4853 15.2686 126.8049 3923.1240 8.7030 7.3971 39.451 

L6 30.1276 22.5306 2252.7622 10.0198 14.6275 154.0089 4564.7070 11.0889 6.8979 27.592 
  36.9749 28.5493 4583.3363 12.6965 18.5004 247.7430 9287.0819 14.0511 8.9016 35.606 

L7 36.4572 40.8193 5953.9787 12.1021 17.7051 336.2856 12064.375
1 

20.0900 8.1552 21.747 

  42.7683 49.4302 10572.782
6 

14.6551 21.3991 494.0761 21423.323
9 

24.3281 10.0663 26.844 

L8 41.9919 54.8226 10597.356
2 

13.9319 20.3850 519.8603 21473.116
8 

26.9820 9.3742 21.427 

  49.6726 66.9755 19322.616
1 

17.0202 24.8536 777.4562 39152.858
8 

32.9633 11.6861 26.711 

 
Tower 

 Elevation 
 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor 
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

L1 136.00-
130.00 

      1 1 1       

L2 130.00-
129.50 

      1 1 1       

L3 129.50-
120.50 

      1 1 1       

L4 120.50-
120.00 

      1 1 1       

L5 120.00-
87.50 

      1 1 1       

L6 87.50-
58.75 

      1 1 1       

L7 58.75-
32.25 

      1 1 1       

L8 32.25-0.00       1 1 1       
 
 
 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Clear 
Spacing  

in 

Width or 
Diamete

r 
in 

Perimete
r 
 

in 

Weight 
 

plf 

***                     
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 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 
***                 

EC4-50(1/2) A No Inside Pole 131.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.16 
0.16 
0.16 

***                 
HB114-1-08U4-M5J(1-

1/4) 
B No Inside Pole 120.00 - 0.00 3 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.08 
1.08 
1.08 

HB158-1-13U6-
S6F18(1-5/8) 

B No Inside Pole 120.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.90 
1.90 
1.90 

***                 
LDF4-50A(1/2) A No Inside Pole 106.00 - 0.00 3 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.15 
0.15 
0.15 

LDF6-50A(1-1/4) A No Inside Pole 106.00 - 0.00 12 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.60 
0.60 
0.60 

HB058-1-08U1-
S1J(5/8) 

A No Inside Pole 106.00 - 0.00 3 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.70 
0.70 
0.70 

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

A No Inside Pole 106.00 - 0.00 2 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.30 
1.30 
1.30 

***                 
LDF4-50A(1/2) A No Inside Pole 65.00 - 0.00 1 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.15 
0.15 
0.15 

***                 

 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L1 136.00-130.00 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 

0.00 
0.00 
0.00 

L2 130.00-129.50 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L3 129.50-120.50 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L4 120.50-120.00 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 

0.00 
0.00 
0.00 

L5 120.00-87.50 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.23 
0.17 
0.00 

L6 87.50-58.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.36 
0.15 
0.00 

L7 58.75-32.25 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.34 
0.14 
0.00 

L8 32.25-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.41 
0.17 
0.00 
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 Feed Line/Linear Appurtenances Section Areas - With Ice 
 
Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L1 136.00-130.00 A 

B 
C 

2.299 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L2 130.00-129.50 A 
B 
C 

2.293 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L3 129.50-120.50 A 
B 
C 

2.285 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L4 120.50-120.00 A 
B 
C 

2.276 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L5 120.00-87.50 A 
B 
C 

2.241 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.23 
0.17 
0.00 

L6 87.50-58.75 A 
B 
C 

2.164 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.36 
0.15 
0.00 

L7 58.75-32.25 A 
B 
C 

2.064 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.34 
0.14 
0.00 

L8 32.25-0.00 A 
B 
C 

1.857 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.41 
0.17 
0.00 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 136.00-130.00 0.0000 0.0000 0.0000 0.0000 
L2 130.00-129.50 0.0000 0.0000 0.0000 0.0000 
L3 129.50-120.50 0.0000 0.0000 0.0000 0.0000 
L4 120.50-120.00 0.0000 0.0000 0.0000 0.0000 
L5 120.00-87.50 0.0000 0.0000 0.0000 0.0000 
L6 87.50-58.75 0.0000 0.0000 0.0000 0.0000 
L7 58.75-32.25 0.0000 0.0000 0.0000 0.0000 
L8 32.25-0.00 0.0000 0.0000 0.0000 0.0000 

 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

**131**                   
CXL 900-3LW A From Leg 2.00 0.0000 131.00 No Ice 0.14 0.14 0.00 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 
1.00 

1/2'' 
Ice 

1'' Ice 

0.33 
0.48 

0.33 
0.48 

0.00 
0.01 

CAVITY FILTER A From Leg 2.00 
0.00 
1.00 

0.0000 131.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.19 
0.25 
0.32 

0.08 
0.12 
0.17 

0.00 
0.00 
0.01 

LNA A From Leg 2.00 
0.00 
1.00 

0.0000 131.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.14 
0.19 
0.25 

0.05 
0.09 
0.13 

0.00 
0.00 
0.00 

Side Arm Mount [SO 306-
1] 

A None   0.0000 131.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.98 
1.70 
2.42 

2.18 
3.80 
5.42 

0.04 
0.06 
0.08 

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

Mount Pipe 
A From Leg 4.00 

0.00 
1.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.26 
8.82 
9.35 

6.95 
8.13 
9.02 

0.08 
0.15 
0.23 

APXVSPP18-C-A20 w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
1.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.26 
8.82 
9.35 

6.95 
8.13 
9.02 

0.08 
0.15 
0.23 

APXVSPP18-C-A20 w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
1.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.26 
8.82 
9.35 

6.95 
8.13 
9.02 

0.08 
0.15 
0.23 

APXVTM14-C-120 w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
1.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.58 
7.03 
7.47 

4.96 
5.75 
6.47 

0.07 
0.13 
0.19 

APXVTM14-C-120 w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
1.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.58 
7.03 
7.47 

4.96 
5.75 
6.47 

0.07 
0.13 
0.19 

APXVTM14-C-120 w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
1.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.58 
7.03 
7.47 

4.96 
5.75 
6.47 

0.07 
0.13 
0.19 

TD-RRH8X20-25 A From Leg 4.00 
0.00 
1.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.05 
4.30 
4.56 

1.53 
1.71 
1.90 

0.07 
0.10 
0.13 

TD-RRH8X20-25 B From Leg 4.00 
0.00 
1.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.05 
4.30 
4.56 

1.53 
1.71 
1.90 

0.07 
0.10 
0.13 

TD-RRH8X20-25 C From Leg 4.00 
0.00 
1.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.05 
4.30 
4.56 

1.53 
1.71 
1.90 

0.07 
0.10 
0.13 

(3) 6' x 2'' Mount Pipe A From Leg 4.00 
0.00 
1.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

(3) 6' x 2'' Mount Pipe B From Leg 4.00 
0.00 
1.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

(3) 6' x 2'' Mount Pipe C From Leg 4.00 
0.00 
1.00 

0.0000 120.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

Platform Mount [LP 1201- C None   0.0000 120.00 No Ice 23.10 23.10 2.10 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

1] 1/2'' 
Ice 

1'' Ice 

26.80 
30.50 

26.80 
30.50 

2.50 
2.90 

**116**                   
PCS 1900MHZ 4X45W 

65MHZ 
A From Leg 1.00 

0.00 
2.00 

0.0000 116.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.31 
2.52 
2.73 

2.23 
2.43 
2.64 

0.06 
0.08 
0.11 

PCS 1900MHZ 4X45W 
65MHZ 

B From Leg 1.00 
0.00 
2.00 

0.0000 116.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.31 
2.52 
2.73 

2.23 
2.43 
2.64 

0.06 
0.08 
0.11 

PCS 1900MHZ 4X45W 
65MHZ 

C From Leg 1.00 
0.00 
2.00 

0.0000 116.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.31 
2.52 
2.73 

2.23 
2.43 
2.64 

0.06 
0.08 
0.11 

800MHz 2X50W RRH 
W/FILTER 

A From Leg 1.00 
0.00 
-2.00 

0.0000 116.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.06 
2.24 
2.43 

1.93 
2.11 
2.29 

0.06 
0.09 
0.11 

800MHz 2X50W RRH 
W/FILTER 

B From Leg 1.00 
0.00 
-2.00 

0.0000 116.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.06 
2.24 
2.43 

1.93 
2.11 
2.29 

0.06 
0.09 
0.11 

800MHz 2X50W RRH 
W/FILTER 

C From Leg 1.00 
0.00 
-2.00 

0.0000 116.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.06 
2.24 
2.43 

1.93 
2.11 
2.29 

0.06 
0.09 
0.11 

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

0.0000 116.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

6' x 2'' Mount Pipe B From Leg 1.00 
0.00 
1.00 

0.0000 116.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

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

0.0000 116.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

Side Arm Mount [SO 102-
3] 

C None   0.0000 116.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.00 
3.48 
3.96 

3.00 
3.48 
3.96 

0.08 
0.11 
0.14 

**106**                   
RRH2X60-700 A From Leg 4.00 

0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

RRH2X60-700 B From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

RRH2X60-700 C From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

(3) SBNHH-1D65B w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.39 
8.95 
9.48 

7.08 
8.28 
9.19 

0.08 
0.15 
0.22 

(3) SBNHH-1D65B w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.39 
8.95 
9.48 

7.08 
8.28 
9.19 

0.08 
0.15 
0.22 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

(3) SBNHH-1D65B w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

8.39 
8.95 
9.48 

7.08 
8.28 
9.19 

0.08 
0.15 
0.22 

RRH2X60-AWS A From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

RRH2X60-AWS B From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

RRH2X60-AWS C From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.50 
3.76 
4.03 

1.82 
2.05 
2.29 

0.06 
0.08 
0.11 

(2) DB846F65ZAXY w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

7.27 
7.83 
8.35 

7.82 
9.01 
9.91 

0.05 
0.11 
0.19 

(2) DB846F65ZAXY w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

7.27 
7.83 
8.35 

7.82 
9.01 
9.91 

0.05 
0.11 
0.19 

(2) DB846F65ZAXY w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

7.27 
7.83 
8.35 

7.82 
9.01 
9.91 

0.05 
0.11 
0.19 

RRH2X60-PCS A From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.20 
2.39 
2.59 

1.72 
1.90 
2.09 

0.06 
0.08 
0.10 

RRH2X60-PCS B From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.20 
2.39 
2.59 

1.72 
1.90 
2.09 

0.06 
0.08 
0.10 

RRH2X60-PCS C From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.20 
2.39 
2.59 

1.72 
1.90 
2.09 

0.06 
0.08 
0.10 

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

0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.80 
5.07 
5.35 

2.00 
2.19 
2.39 

0.04 
0.08 
0.12 

Platform Mount [LP 713-1] C None   0.0000 106.00 No Ice 
1/2'' 
Ice 

1'' Ice 

31.27 
39.68 
48.09 

31.27 
39.68 
48.09 

1.51 
1.93 
2.35 

**65**                   
KS24019-L112A C From Leg 3.00 

0.00 
1.00 

0.0000 65.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.10 
0.18 
0.26 

0.10 
0.18 
0.26 

0.01 
0.01 
0.01 

2' x 2'' Pipe Mount C From Leg 3.00 
0.00 
1.00 

0.0000 65.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.02 
0.05 
0.09 

0.02 
0.05 
0.09 

0.01 
0.01 
0.01 

Side Arm Mount [SO 701-
1] 

C None   0.0000 65.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.85 
1.14 
1.43 

1.67 
2.34 
3.01 

0.07 
0.08 
0.09 

***                   
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 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice 
3 0.9 Dead+1.6 Wind 0 deg - No Ice 
4 1.2 Dead+1.6 Wind 30 deg - No Ice 
5 0.9 Dead+1.6 Wind 30 deg - No Ice 
6 1.2 Dead+1.6 Wind 60 deg - No Ice 
7 0.9 Dead+1.6 Wind 60 deg - No Ice 
8 1.2 Dead+1.6 Wind 90 deg - No Ice 
9 0.9 Dead+1.6 Wind 90 deg - No Ice 

10 1.2 Dead+1.6 Wind 120 deg - No Ice 
11 0.9 Dead+1.6 Wind 120 deg - No Ice 
12 1.2 Dead+1.6 Wind 150 deg - No Ice 
13 0.9 Dead+1.6 Wind 150 deg - No Ice 
14 1.2 Dead+1.6 Wind 180 deg - No Ice 
15 0.9 Dead+1.6 Wind 180 deg - No Ice 
16 1.2 Dead+1.6 Wind 210 deg - No Ice 
17 0.9 Dead+1.6 Wind 210 deg - No Ice 
18 1.2 Dead+1.6 Wind 240 deg - No Ice 
19 0.9 Dead+1.6 Wind 240 deg - No Ice 
20 1.2 Dead+1.6 Wind 270 deg - No Ice 
21 0.9 Dead+1.6 Wind 270 deg - No Ice 
22 1.2 Dead+1.6 Wind 300 deg - No Ice 
23 0.9 Dead+1.6 Wind 300 deg - No Ice 
24 1.2 Dead+1.6 Wind 330 deg - No Ice 
25 0.9 Dead+1.6 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 

 
 

  Maximum Member Forces   
 
Sectio

n 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
L1 136 - 130 Pole Max Tension 8 0.00 0.00 -0.00 

      Max. Compression 26 -0.40 -0.00 0.15 
      Max. Mx 8 -0.11 -0.43 0.01 
      Max. My 2 -0.11 0.00 0.46 
      Max. Vy 8 0.21 -0.43 0.01 
      Max. Vx 14 0.22 -0.00 -0.44 
      Max. Torque 8     0.03 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
L2 130 - 129.5 Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -0.42 -0.00 0.15 
      Max. Mx 8 -0.12 -0.54 0.01 
      Max. My 2 -0.12 -0.00 0.57 
      Max. Vy 8 0.22 -0.54 0.01 
      Max. Vx 14 0.23 -0.00 -0.55 
      Max. Torque 8     0.03 

L3 129.5 - 
120.5 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -1.14 -0.00 0.14 
      Max. Mx 8 -0.50 -3.56 0.01 
      Max. My 2 -0.50 0.00 3.67 
      Max. Vy 8 0.45 -3.56 0.01 
      Max. Vx 14 0.46 -0.00 -3.64 
      Max. Torque 8     0.03 

L4 120.5 - 120 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -1.20 -0.00 0.14 
      Max. Mx 8 -0.53 -3.78 0.01 
      Max. My 2 -0.53 -0.00 3.90 
      Max. Vy 8 0.47 -3.78 0.01 
      Max. Vx 14 0.48 -0.00 -3.87 
      Max. Torque 8     0.03 

L5 120 - 87.5 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -28.99 -1.15 -0.51 
      Max. Mx 8 -9.99 -255.77 -0.72 
      Max. My 14 -9.99 -0.81 -255.32 
      Max. Vy 8 13.02 -255.77 -0.72 
      Max. Vx 14 12.99 -0.81 -255.32 
      Max. Torque 17     0.31 

L6 87.5 - 58.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -35.79 -1.04 -0.58 
      Max. Mx 8 -13.94 -658.13 -1.89 
      Max. My 14 -13.94 -1.90 -656.72 
      Max. Vy 8 15.81 -658.13 -1.89 
      Max. Vx 14 15.77 -1.90 -656.72 
      Max. Torque 17     0.31 

L7 58.75 - 
32.25 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -44.63 -1.04 -0.58 
      Max. Mx 8 -19.84 -1098.90 -2.93 
      Max. My 14 -19.84 -2.94 -1096.52 
      Max. Vy 8 18.40 -1098.90 -2.93 
      Max. Vx 14 18.37 -2.94 -1096.52 
      Max. Torque 17     0.30 

L8 32.25 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -60.37 -1.04 -0.58 
      Max. Mx 8 -31.32 -1858.84 -4.42 
      Max. My 14 -31.32 -4.43 -1855.07 
      Max. Vy 8 22.12 -1858.84 -4.42 
      Max. Vx 14 22.08 -4.43 -1855.07 
      Max. Torque 17     0.30 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 26 60.37 -0.00 -0.00 
  Max. Hx 20 31.33 22.11 0.04 
  Max. Hz 2 31.33 0.04 22.07 
  Max. Mx 2 1854.77 0.04 22.07 
  Max. Mz 8 1858.84 -22.11 -0.04 
  Max. Torsion 17 0.30 11.02 -19.09 
  Min. Vert 5 23.50 -11.02 19.09 
  Min. Hx 8 31.33 -22.11 -0.04 
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Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

  Min. Hz 14 31.33 -0.04 -22.07 
  Min. Mx 14 -1855.07 -0.04 -22.07 
  Min. Mz 20 -1858.52 22.11 0.04 
  Min. Torsion 5 -0.30 -11.02 19.09 
      

 
 

 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 26.11 0.00 0.00 0.12 -0.13 0.00 
1.2 Dead+1.6 Wind 0 deg - 
No Ice 

31.33 -0.04 -22.07 -1854.77 4.11 0.26 

0.9 Dead+1.6 Wind 0 deg - 
No Ice 

23.50 -0.04 -22.07 -1843.12 4.12 0.27 

1.2 Dead+1.6 Wind 30 deg - 
No Ice 

31.33 11.02 -19.09 -1604.13 -925.81 0.30 

0.9 Dead+1.6 Wind 30 deg - 
No Ice 

23.50 11.02 -19.09 -1594.05 -919.93 0.30 

1.2 Dead+1.6 Wind 60 deg - 
No Ice 

31.33 19.12 -11.00 -923.62 -1607.70 0.26 

0.9 Dead+1.6 Wind 60 deg - 
No Ice 

23.50 19.12 -11.00 -917.83 -1597.52 0.26 

1.2 Dead+1.6 Wind 90 deg - 
No Ice 

31.33 22.11 0.04 4.42 -1858.84 0.14 

0.9 Dead+1.6 Wind 90 deg - 
No Ice 

23.50 22.11 0.04 4.35 -1847.08 0.14 

1.2 Dead+1.6 Wind 120 deg 
- No Ice 

31.33 19.16 11.07 931.31 -1611.96 -0.01 

0.9 Dead+1.6 Wind 120 deg 
- No Ice 

23.50 19.16 11.07 925.40 -1601.76 -0.01 

1.2 Dead+1.6 Wind 150 deg 
- No Ice 

31.33 11.09 19.13 1608.69 -933.20 -0.16 

0.9 Dead+1.6 Wind 150 deg 
- No Ice 

23.50 11.09 19.13 1598.51 -927.28 -0.16 

1.2 Dead+1.6 Wind 180 deg 
- No Ice 

31.33 0.04 22.07 1855.07 -4.43 -0.26 

0.9 Dead+1.6 Wind 180 deg 
- No Ice 

23.50 0.04 22.07 1843.34 -4.36 -0.26 

1.2 Dead+1.6 Wind 210 deg 
- No Ice 

31.33 -11.02 19.09 1604.43 925.48 -0.30 

0.9 Dead+1.6 Wind 210 deg 
- No Ice 

23.50 -11.02 19.09 1594.27 919.69 -0.30 

1.2 Dead+1.6 Wind 240 deg 
- No Ice 

31.33 -19.12 11.00 923.91 1607.37 -0.26 

0.9 Dead+1.6 Wind 240 deg 
- No Ice 

23.50 -19.12 11.00 918.05 1597.28 -0.26 

1.2 Dead+1.6 Wind 270 deg 
- No Ice 

31.33 -22.11 -0.04 -4.12 1858.52 -0.14 

0.9 Dead+1.6 Wind 270 deg 
- No Ice 

23.50 -22.11 -0.04 -4.13 1846.85 -0.14 

1.2 Dead+1.6 Wind 300 deg 
- No Ice 

31.33 -19.16 -11.07 -931.01 1611.64 0.01 

0.9 Dead+1.6 Wind 300 deg 
- No Ice 

23.50 -19.16 -11.07 -925.18 1601.52 0.01 

1.2 Dead+1.6 Wind 330 deg 
- No Ice 

31.33 -11.09 -19.13 -1608.39 932.88 0.16 

0.9 Dead+1.6 Wind 330 deg 
- No Ice 

23.50 -11.09 -19.13 -1598.29 927.04 0.16 

1.2 Dead+1.0 Ice+1.0 Temp 60.37 0.00 0.00 0.58 -1.04 -0.00 
1.2 Dead+1.0 Wind 0 
deg+1.0 Ice+1.0 Temp 

60.37 -0.00 -3.54 -324.20 -0.61 0.03 

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

60.37 1.77 -3.07 -280.41 -163.29 0.04 

1.2 Dead+1.0 Wind 60 60.37 3.07 -1.77 -161.32 -282.52 0.03 
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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 
deg+1.0 Ice+1.0 Temp 
1.2 Dead+1.0 Wind 90 
deg+1.0 Ice+1.0 Temp 

60.37 3.55 0.00 1.16 -326.35 0.01 

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

60.37 3.07 1.78 163.50 -283.05 -0.01 

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

60.37 1.78 3.07 282.20 -164.21 -0.02 

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

60.37 0.00 3.54 325.45 -1.67 -0.03 

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

60.37 -1.77 3.07 281.67 161.00 -0.04 

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

60.37 -3.07 1.77 162.58 280.23 -0.03 

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

60.37 -3.55 -0.00 0.10 324.07 -0.01 

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

60.37 -3.07 -1.78 -162.25 280.77 0.01 

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

60.37 -1.78 -3.07 -280.94 161.93 0.02 

Dead+Wind 0 deg - Service 26.11 -0.01 -4.73 -396.82 0.78 0.06 
Dead+Wind 30 deg - Service 26.11 2.36 -4.10 -343.19 -198.22 0.06 
Dead+Wind 60 deg - Service 26.11 4.10 -2.36 -197.56 -344.14 0.06 
Dead+Wind 90 deg - Service 26.11 4.74 0.01 1.03 -397.88 0.03 
Dead+Wind 120 deg - 
Service 

26.11 4.11 2.37 199.38 -345.05 -0.00 

Dead+Wind 150 deg - 
Service 

26.11 2.38 4.10 344.34 -199.80 -0.03 

Dead+Wind 180 deg - 
Service 

26.11 0.01 4.73 397.07 -1.04 -0.06 

Dead+Wind 210 deg - 
Service 

26.11 -2.36 4.10 343.43 197.95 -0.06 

Dead+Wind 240 deg - 
Service 

26.11 -4.10 2.36 197.81 343.87 -0.06 

Dead+Wind 270 deg - 
Service 

26.11 -4.74 -0.01 -0.79 397.61 -0.03 

Dead+Wind 300 deg - 
Service 

26.11 -4.11 -2.37 -199.14 344.78 0.00 

Dead+Wind 330 deg - 
Service 

26.11 -2.38 -4.10 -344.10 199.53 0.03 

  
 

 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 -26.11 0.00 0.00 26.11 0.00 0.000% 
2 -0.04 -31.33 -22.07 0.04 31.33 22.07 0.000% 
3 -0.04 -23.50 -22.07 0.04 23.50 22.07 0.000% 
4 11.02 -31.33 -19.09 -11.02 31.33 19.09 0.000% 
5 11.02 -23.50 -19.09 -11.02 23.50 19.09 0.000% 
6 19.12 -31.33 -11.00 -19.12 31.33 11.00 0.000% 
7 19.12 -23.50 -11.00 -19.12 23.50 11.00 0.000% 
8 22.11 -31.33 0.04 -22.11 31.33 -0.04 0.000% 
9 22.11 -23.50 0.04 -22.11 23.50 -0.04 0.000% 

10 19.16 -31.33 11.07 -19.16 31.33 -11.07 0.000% 
11 19.16 -23.50 11.07 -19.16 23.50 -11.07 0.000% 
12 11.09 -31.33 19.13 -11.09 31.33 -19.13 0.000% 
13 11.09 -23.50 19.13 -11.09 23.50 -19.13 0.000% 
14 0.04 -31.33 22.07 -0.04 31.33 -22.07 0.000% 
15 0.04 -23.50 22.07 -0.04 23.50 -22.07 0.000% 
16 -11.02 -31.33 19.09 11.02 31.33 -19.09 0.000% 
17 -11.02 -23.50 19.09 11.02 23.50 -19.09 0.000% 
18 -19.12 -31.33 11.00 19.12 31.33 -11.00 0.000% 
19 -19.12 -23.50 11.00 19.12 23.50 -11.00 0.000% 
20 -22.11 -31.33 -0.04 22.11 31.33 0.04 0.000% 
21 -22.11 -23.50 -0.04 22.11 23.50 0.04 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 

22 -19.16 -31.33 -11.07 19.16 31.33 11.07 0.000% 
23 -19.16 -23.50 -11.07 19.16 23.50 11.07 0.000% 
24 -11.09 -31.33 -19.13 11.09 31.33 19.13 0.000% 
25 -11.09 -23.50 -19.13 11.09 23.50 19.13 0.000% 
26 0.00 -60.37 0.00 -0.00 60.37 -0.00 0.000% 
27 -0.00 -60.37 -3.54 0.00 60.37 3.54 0.000% 
28 1.77 -60.37 -3.07 -1.77 60.37 3.07 0.000% 
29 3.07 -60.37 -1.77 -3.07 60.37 1.77 0.000% 
30 3.55 -60.37 0.00 -3.55 60.37 -0.00 0.000% 
31 3.07 -60.37 1.78 -3.07 60.37 -1.78 0.000% 
32 1.78 -60.37 3.07 -1.78 60.37 -3.07 0.000% 
33 0.00 -60.37 3.54 -0.00 60.37 -3.54 0.000% 
34 -1.77 -60.37 3.07 1.77 60.37 -3.07 0.000% 
35 -3.07 -60.37 1.77 3.07 60.37 -1.77 0.000% 
36 -3.55 -60.37 -0.00 3.55 60.37 0.00 0.000% 
37 -3.07 -60.37 -1.78 3.07 60.37 1.78 0.000% 
38 -1.78 -60.37 -3.07 1.78 60.37 3.07 0.000% 
39 -0.01 -26.11 -4.73 0.01 26.11 4.73 0.000% 
40 2.36 -26.11 -4.10 -2.36 26.11 4.10 0.000% 
41 4.10 -26.11 -2.36 -4.10 26.11 2.36 0.000% 
42 4.74 -26.11 0.01 -4.74 26.11 -0.01 0.000% 
43 4.11 -26.11 2.37 -4.11 26.11 -2.37 0.000% 
44 2.38 -26.11 4.10 -2.38 26.11 -4.10 0.000% 
45 0.01 -26.11 4.73 -0.01 26.11 -4.73 0.000% 
46 -2.36 -26.11 4.10 2.36 26.11 -4.10 0.000% 
47 -4.10 -26.11 2.36 4.10 26.11 -2.36 0.000% 
48 -4.74 -26.11 -0.01 4.74 26.11 0.01 0.000% 
49 -4.11 -26.11 -2.37 4.11 26.11 2.37 0.000% 
50 -2.38 -26.11 -4.10 2.38 26.11 4.10 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 4 0.00000001 0.00020421 
3 Yes 4 0.00000001 0.00012402 
4 Yes 5 0.00000001 0.00026923 
5 Yes 5 0.00000001 0.00012235 
6 Yes 5 0.00000001 0.00026125 
7 Yes 5 0.00000001 0.00011844 
8 Yes 4 0.00000001 0.00017944 
9 Yes 4 0.00000001 0.00010616 

10 Yes 5 0.00000001 0.00026766 
11 Yes 5 0.00000001 0.00012128 
12 Yes 5 0.00000001 0.00027065 
13 Yes 5 0.00000001 0.00012276 
14 Yes 4 0.00000001 0.00028940 
15 Yes 4 0.00000001 0.00017984 
16 Yes 5 0.00000001 0.00026035 
17 Yes 5 0.00000001 0.00011805 
18 Yes 5 0.00000001 0.00026830 
19 Yes 5 0.00000001 0.00012190 
20 Yes 4 0.00000001 0.00011391 
21 Yes 4 0.00000001 0.00005936 
22 Yes 5 0.00000001 0.00026800 
23 Yes 5 0.00000001 0.00012153 
24 Yes 5 0.00000001 0.00026503 
25 Yes 5 0.00000001 0.00012011 
26 Yes 4 0.00000001 0.00000570 
27 Yes 5 0.00000001 0.00019485 
28 Yes 5 0.00000001 0.00020850 
29 Yes 5 0.00000001 0.00020908 
30 Yes 5 0.00000001 0.00019762 
31 Yes 5 0.00000001 0.00021104 
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32 Yes 5 0.00000001 0.00021087 
33 Yes 5 0.00000001 0.00019654 
34 Yes 5 0.00000001 0.00020738 
35 Yes 5 0.00000001 0.00020697 
36 Yes 5 0.00000001 0.00019412 
37 Yes 5 0.00000001 0.00020649 
38 Yes 5 0.00000001 0.00020649 
39 Yes 4 0.00000001 0.00002327 
40 Yes 4 0.00000001 0.00010813 
41 Yes 4 0.00000001 0.00009745 
42 Yes 4 0.00000001 0.00002125 
43 Yes 4 0.00000001 0.00010301 
44 Yes 4 0.00000001 0.00010712 
45 Yes 4 0.00000001 0.00002384 
46 Yes 4 0.00000001 0.00009638 
47 Yes 4 0.00000001 0.00010675 
48 Yes 4 0.00000001 0.00002093 
49 Yes 4 0.00000001 0.00010330 
50 Yes 4 0.00000001 0.00009950 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 136 - 130 12.132 43 0.7512 0.0006 
L2 130 - 129.5 11.191 43 0.7442 0.0005 
L3 129.5 - 120.5 11.113 43 0.7440 0.0005 
L4 120.5 - 120 9.716 43 0.7361 0.0006 
L5 120 - 87.5 9.639 43 0.7360 0.0006 
L6 91.25 - 58.75 5.468 43 0.6075 0.0003 
L7 63.25 - 32.25 2.510 43 0.3789 0.0001 
L8 37.5 - 0 0.882 43 0.2138 0.0001 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
131.00 CXL 900-3LW 43 11.347 0.7447 0.0005 39777 
120.00 APXVSPP18-C-A20 w/ Mount 

Pipe 
43 9.639 0.7360 0.0006 51167 

116.00 PCS 1900MHZ 4X45W 65MHZ 43 9.024 0.7322 0.0006 36512 
106.00 RRH2X60-700 43 7.516 0.6998 0.0005 13798 
65.00 KS24019-L112A 43 2.659 0.3923 0.0001 7683 

  
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 136 - 130 56.585 10 3.4959 0.0025 
L2 130 - 129.5 52.205 10 3.4668 0.0024 
L3 129.5 - 120.5 51.843 10 3.4661 0.0024 
L4 120.5 - 120 45.339 10 3.4325 0.0026 
L5 120 - 87.5 44.980 10 3.4321 0.0026 
L6 91.25 - 58.75 25.537 10 2.8369 0.0016 
L7 63.25 - 32.25 11.729 10 1.7703 0.0006 
L8 37.5 - 0 4.120 10 0.9992 0.0003 
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 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
131.00 CXL 900-3LW 10 52.932 3.4691 0.0024 10211 
120.00 APXVSPP18-C-A20 w/ Mount 

Pipe 
10 44.980 3.4321 0.0026 11941 

116.00 PCS 1900MHZ 4X45W 65MHZ 10 42.115 3.4147 0.0026 8054 
106.00 RRH2X60-700 10 35.090 3.2653 0.0023 2999 
65.00 KS24019-L112A 10 12.421 1.8331 0.0006 1649 

  
 
 

 Compression Checks   
 
 

 Pole Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
L1 136 - 130 (1) TP4.5x4.5x0.216 6.00 0.00 0.0 2.9070 -0.11 91.57 0.001  
L2 130 - 129.5 

(2) 
TP10.75x4.5x0.216 0.50 0.00 0.0 2.9070 -0.12 91.57 0.001  

L3 129.5 - 120.5 
(3) 

TP10.75x10.75x0.322 9.00 0.00 0.0 10.548
9 

-0.50 332.29 0.002  

L4 120.5 - 120 
(4) 

TP22x10.75x0.322 0.50 0.00 0.0 10.548
9 

-0.52 332.29 0.002  

L5 120 - 87.5 (5) TP29.476x22x0.1875 32.50 0.00 0.0 17.162
1 

-9.99 922.01 0.011  

L6 87.5 - 58.75 
(6) 

TP35.715x28.2384x0.25 32.50 0.00 0.0 27.716
0 

-13.94 1578.79 0.009  

L7 58.75 - 32.25 
(7) 

TP41.311x34.1798x0.375 31.00 0.00 0.0 47.971
9 

-19.84 3297.65 0.006  

L8 32.25 - 0 (8) TP47.98x39.3533x0.4375 37.50 0.00 0.0 66.975
5 

-31.32 4555.94 0.007  

                    

 
 

 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 136 - 130 (1) TP4.5x4.5x0.216 0.46 10.41 0.044 0.00 10.41 0.000 
L2 130 - 129.5 

(2) 
TP10.75x4.5x0.216 0.46 10.41 0.044 0.00 10.41 0.000 

L3 129.5 - 120.5 
(3) 

TP10.75x10.75x0.322 3.67 91.94 0.040 0.00 91.94 0.000 

L4 120.5 - 120 
(4) 

TP22x10.75x0.322 3.67 91.94 0.040 0.00 91.94 0.000 

L5 120 - 87.5 (5) TP29.476x22x0.1875 256.23 534.65 0.479 0.00 534.65 0.000 
L6 87.5 - 58.75 

(6) 
TP35.715x28.2384x0.25 659.34 1108.13 0.595 0.00 1108.13 0.000 

L7 58.75 - 32.25 
(7) 

TP41.311x34.1798x0.375 1100.77 2665.01 0.413 0.00 2665.01 0.000 

L8 32.25 - 0 (8) TP47.98x39.3533x0.4375 1861.65 4407.14 0.422 0.00 4407.14 0.000 
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 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 136 - 130 (1) TP4.5x4.5x0.216 0.22 45.79 0.005 0.00 15.60 0.000 
L2 130 - 129.5 

(2) 
TP10.75x4.5x0.216 0.23 45.79 0.005 0.00 15.60 0.000 

L3 129.5 - 120.5 
(3) 

TP10.75x10.75x0.322 0.46 166.15 0.003 0.00 140.19 0.000 

L4 120.5 - 120 
(4) 

TP22x10.75x0.322 0.48 166.15 0.003 0.00 140.19 0.000 

L5 120 - 87.5 (5) TP29.476x22x0.1875 13.05 461.01 0.028 0.02 1084.11 0.000 
L6 87.5 - 58.75 

(6) 
TP35.715x28.2384x0.25 15.83 789.40 0.020 0.01 2246.95 0.000 

L7 58.75 - 32.25 
(7) 

TP41.311x34.1798x0.375 18.43 1648.82 0.011 0.01 5403.81 0.000 

L8 32.25 - 0 (8) TP47.98x39.3533x0.4375 22.14 2277.97 0.010 0.01 8936.33 0.000 
                  

 
 
 

 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 136 - 130 (1) 0.001 0.044 0.000 0.005 0.000 0.045   1.000 4.8.2  
L2 130 - 129.5 

(2) 
0.001 0.044 0.000 0.005 0.000 0.045   1.000 4.8.2  

L3 129.5 - 120.5 
(3) 

0.002 0.040 0.000 0.003 0.000 0.041   1.000 4.8.2  

L4 120.5 - 120 
(4) 

0.002 0.040 0.000 0.003 0.000 0.041   1.000 4.8.2  

L5 120 - 87.5 (5) 0.011 0.479 0.000 0.028 0.000 0.491   1.000 4.8.2  
L6 87.5 - 58.75 

(6) 
0.009 0.595 0.000 0.020 0.000 0.604   1.000 4.8.2  

L7 58.75 - 32.25 
(7) 

0.006 0.413 0.000 0.011 0.000 0.419   1.000 4.8.2  

L8 32.25 - 0 (8) 0.007 0.422 0.000 0.010 0.000 0.429   1.000 4.8.2  
                    

 
 
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

L1 136 - 130 Pole TP4.5x4.5x0.216 1 -0.11 91.57 4.5 Pass 
L2 130 - 129.5 Pole TP10.75x4.5x0.216 2 -0.12 91.57 4.5 Pass 
L3 129.5 - 120.5 Pole TP10.75x10.75x0.322 3 -0.50 332.29 4.1 Pass 
L4 120.5 - 120 Pole TP22x10.75x0.322 4 -0.52 332.29 4.1 Pass 
L5 120 - 87.5 Pole TP29.476x22x0.1875 5 -9.99 922.01 49.1 Pass 
L6 87.5 - 58.75 Pole TP35.715x28.2384x0.25 6 -13.94 1578.79 60.4 Pass 
L7 58.75 - 32.25 Pole TP41.311x34.1798x0.375 7 -19.84 3297.65 41.9 Pass 
L8 32.25 - 0 Pole TP47.98x39.3533x0.4375 8 -31.32 4555.94 42.9 Pass 

              Summary   
            Pole (L6) 60.4 Pass 
      RATING = 60.4 Pass 
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APPENDIX C 
 

ADDITIONAL CALCULATIONS 



 Reactions Bolt Threads:

Site Data Mu 0.46 ft-kips X-Excluded

BU#: Axial, Pu: 0.11 kips φVn=φ(0.55*Ab*Fu)

Site Name: Shear, Vu: 0.22 kips φ=0.75, φ*Vn (kips):

App #: Elevation: 130   feet 21.87

Pole Manufacturer: Other If No stiffeners, Criteria: TIA G <-Only Applcable to Unstiffened Cases 

Flange Bolt Results Non-Rigid
Bolt Tension Capacity, φ*Tn,B1: 30.06 kips  φ*Tn

Qty: 4 Adjusted φ*Tn (due to Vu=Vu/Qty), B: 30.06 kips  φTn[(1-(Vu/φVn)^2]^0.5

Diameter (in.): 0.75  Bolt Fu: 120  Max Bolt directly applied Tu: 0.45 Kips

Bolt Material: A325  Bolt Fy: 92 Min. PL "tc" for B cap. w/o Pry: 1.426 in

N/A: 100 <-- Disregard Min PL "treq" for actual T w/ Pry: 0.131 in

N/A: 75 <-- Disregard Min PL "t1" for actual T w/o Pry: 0.175 in

Circle (in.): 11.5  T allowable with Prying: 6.54 kips α'>1 case

Prying Force, q: 0.00 kips

Total Bolt Tension=Tu+q: 0.45 kips

Diam: 15.5 in Prying Bolt Stress Ratio=(Tu+q)/(B): 1.5% Pass

Thick, t: 0.5 in

Grade (Fy): 36 ksi Exterior Flange Plate Results Flexural Check Non-Rigid

Strength, Fu: 58 ksi  Compression Side Plate Stress: 2.7 ksi TIA G

Single-Rod B-eff: 3.53 in Allowable Plate Stress: 32.4 ksi φ*Fy

Compression Plate Stress Ratio: 8.3% Pass Comp. Y.L. Length:

No Prying 10.58

Config: 0 * Tension Side Stress Ratio, (treq/t)^2: 6.9% Pass

Weld Type: Fillet 8.3%  

Groove Depth: 0.25 <-- Disregard n/a

Groove Angle: 45 <-- Disregard Stiffener Results

Fillet H. Weld: 0.3125 in Horizontal Weld : n/a

Fillet V. Weld: 0.3125 in Vertical Weld: n/a

Width: 3 in Plate Flex+Shear, fb/Fb+(fv/Fv)^2: n/a

Height: 18 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: n/a

Thick: 0.75 in Plate Comp. (AISC Bracket): n/a

Notch: 0.5 in Pole Results n/a

Grade: 36 ksi Pole Punching Shear Check: n/a

Weld str.: 70 ksi

Diam: 4.5 in

Thick: 0.216 in

Grade: 35 ksi

# of Sides: 0 "0" IF Round

Fu 63 ksi

Reinf. Fillet Weld 0 "0" if None

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt

** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

Clear Space between 

Stiffeners (b):
4 in

876332

36 Prospect Street

Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material  TIA Rev G

426716 Rev. 2

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

CCIplate v2.0 Analysis Date: 3/23/2018



 Reactions Bolt Threads:

Site Data Mu 0.46 ft-kips X-Excluded

BU#: Axial, Pu: 0.11 kips φVn=φ(0.55*Ab*Fu)

Site Name: Shear, Vu: 0.22 kips φ=0.75, φ*Vn (kips):

App #: Elevation: 130   feet 21.87

Pole Manufacturer: Other If No stiffeners, Criteria: TIA G <-Only Applcable to Unstiffened Cases 

Flange Bolt Results Non-Rigid
Bolt Tension Capacity, φ*Tn,B1: 30.06 kips  φ*Tn

Qty: 4 Adjusted φ*Tn (due to Vu=Vu/Qty), B: 30.06 kips  φTn[(1-(Vu/φVn)^2]^0.5

Diameter (in.): 0.75  Bolt Fu: 120  Max Bolt directly applied Tu: 0.45 Kips

Bolt Material: A325  Bolt Fy: 92 Min. PL "tc" for B cap. w/o Pry: 1.426 in

N/A: 100 <-- Disregard Min PL "treq" for actual T w/ Pry: 0.131 in

N/A: 75 <-- Disregard Min PL "t1" for actual T w/o Pry: 0.175 in

Circle (in.): 11.5  T allowable with Prying: 14.71 kips α'>1 case

Prying Force, q: 0.00 kips

Total Bolt Tension=Tu+q: 0.45 kips

Diam: 16.5 in Prying Bolt Stress Ratio=(Tu+q)/(B): 1.5% Pass

Thick, t: 0.75 in

Grade (Fy): 36 ksi Exterior Flange Plate Results Flexural Check Non-Rigid

Strength, Fu: 58 ksi  Compression Side Plate Stress: 1.2 ksi TIA G

Single-Rod B-eff: 3.53 in Allowable Plate Stress: 32.4 ksi φ*Fy

Compression Plate Stress Ratio: 3.7% Pass Comp. Y.L. Length:

No Prying 10.58

Config: 0 * Tension Side Stress Ratio, (treq/t)^2: 3.1% Pass

Weld Type: Fillet 3.7%  

Groove Depth: 0.25 <-- Disregard n/a

Groove Angle: 45 <-- Disregard Stiffener Results

Fillet H. Weld: 0.3125 in Horizontal Weld : n/a

Fillet V. Weld: 0.3125 in Vertical Weld: n/a

Width: 3 in Plate Flex+Shear, fb/Fb+(fv/Fv)^2: n/a

Height: 18 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: n/a

Thick: 0.75 in Plate Comp. (AISC Bracket): n/a

Notch: 0.5 in Pole Results n/a

Grade: 36 ksi Pole Punching Shear Check: n/a

Weld str.: 70 ksi

Diam: 4.5 in

Thick: 0.216 in

Grade: 35 ksi

# of Sides: 0 "0" IF Round

Fu 63 ksi

Reinf. Fillet Weld 0 "0" if None

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt

** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material  TIA Rev G

876332

36 Prospect Street

Pole Data

426716 Rev. 2

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

Clear Space 

between Stiffeners 
4 in

CCIplate v2.0 Analysis Date: 3/23/2018



Site Data Reactions Bolt Threads:

BU#: Moment: 5.96 ft-kips X-Excluded

Site Name: Axial: 4.06 kips φVn=φ(0.55*Ab*Fu)

App #: Shear: 3.51 kips φ=0.75, φ*Vn (kips):

Exterior Flange Run, T+q: 0.00 kips 21.87

Manufacturer: Other

Elevation: 120   feet

Qty: 3

Diam: 0.75  Bolt Fu: 120

Bolt Material: A325  Bolt Fy: 92 Interior Flange Bolt Results

N/A: 100 <-- Disregard Maximum Bolt Tension, Tu: 3.9 Kips, Ext. Tu=Interior Tu

N/A: 75 <-- Disregard Adjusted φ*Tn (due to Vu=Vu/Qty), B: 30.0 Kips

Circle: 18 in *Bolt Stress Ratio: 6.6% Pass

*considered (6) bolts to calculate the exact 

capacity

Plate Outer Diam: 21.356 in Interior Flange Plate Results Flexural Check

Plate Inner Diam: 10.75 in (Hole @ Ctr) Controlling Bolt Axial Force: 6.7 Kips, Ext. Cu=Interior Cu

Thick: 0.75 in Plate Stress: 10.7 ksi

Grade: 36 ksi Allowable Plate Stress,  φ*Fy: 32.4 ksi

Effective Width: 5.50 in Plate Stress Ratio: 33.2% Pass

n/a

Config: 0 * Stiffener Results

Weld Type: Fillet Horizontal Weld : n/a

Groove Depth: 0.25 <-- Disregard Vertical Weld: n/a

Groove Angle: 45 <-- Disregard Plate Flex+Shear, fb/Fb+(fv/Fv)^2: n/a

Fillet H. Weld: 0.3125 in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: n/a

Fillet V. Weld: 0.3125 in Plate Comp. (AISC Bracket): n/a

Width: 3 in n/a

Height: 18 in Pole Results

Thick: 0.75 in Pole Punching Shear Check: n/a

Notch: 0.5 in

Grade: 36 ksi

Weld str.: 70 ksi

Pole OuterDiam: 22 in

Thick: 0.322 in

Pole Inner Diam: 21.356 in

Grade: 35 ksi

# of Sides: 0 "0" IF Round

Fu 63 ksi

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt

** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

426716 Rev. 2

Pole Data

Bolt Data

Plate Data

Stiffener Data (Welding at Both Sides)

Clear Space 

between Stiffeners 
4 in

36 Prospect Street

Stiffened or Unstiffened, Interior Flange Plate - Any Bolt Material  TIA Rev G

876332

CCIplate v2.0 Analysis Date: 3/23/2018



Assumptions: 1) Rod groups at corners.  Total # rods divisible by 4.  Maximum total # of rods = 48 (12 per Corner). 

2) Rod Spacing = Straight Center-to-Center distance between any (2) adjacent rods (same corner)

Site Data

BU#: G  

Site Name: 1862 ft-kips

App #: 31 kips

22 kips

Eta Factor, η 0.5 TIA G (Fig. 4-4)

Qty: 16

Diam: 2.25 in Anchor Rod Results

 Rod Material: A615-J TIA G --> Max Rod (Cu+ Vu/η): 104.5 Kips

Yield, Fy: 75 ksi Axial Design Strength, Φ*Fu*Anet: 260.0 Kips

Strength, Fu: 100 ksi Anchor Rod Stress Ratio: 40.2% Pass

Bolt Circle: 56 in

Anchor Spacing: 6 in

Base Plate Results Flexural Check PL Ref. Data

W=Side: 56 in Base Plate Stress: 18.1 ksi Yield Line (in):

Thick: 3 in PL Design Bending Strength, Φ*Fy: 45.0 ksi 31.22

Grade: 50 ksi Base Plate Stress Ratio: 40.3% Pass Max PL Length:

Clip Distance: 7 in 31.22

N/A - Unstiffened

Stiffener Results  

Configuration: Unstiffened Horizontal Weld : N/A

Weld Type: Fillet ** Vertical Weld: N/A

Groove Depth: 0.25 <-- Disregard Plate Flex+Shear, fb/Fb+(fv/Fv)^2: N/A

Groove Angle: 45 <-- Disregard Plate Tension+Shear, ft/Ft+(fv/Fv)^2: N/A

Fillet H. Weld: 0.3125 in Plate Comp. (AISC Bracket): N/A

Fillet V. Weld: 0.3125 in Pole Results n/a

Width: 3 in Pole Punching Shear Check: N/A

Height: 18 in

Thick: 0.75 in

Notch: 0.5 in

Grade: 36 ksi

Weld str.: 70 ksi

Clear Space 

between Stiffeners 

at B.C.

4 in

Diam: 47.98 in

Thick: 0.4375 in

Grade: 65 ksi

# of Sides: 12 "0" IF Round

ASD ASIF: 1.333  

** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

Pole Data

Stress Increase Factor

Plate Data

Stiffener Data (Welding at both sides)

TIA Revision:

Base Reactions

Square, Stiffened / Unstiffened Base Plate, Any Rod Material - Rev. F /G

426716 Rev. 2

876332

36 Prospect Street

Anchor Rod Data Factored Shear, Vu:

Factored Axial, Pu:

3) Clear space between bottom of leveling nut and top of concrete not exceeding (1)*(Rod Diameter)

Factored  Moment, Mu:

CCIplate v2.0 Analysis Date: 3/23/2018



REACTIONS DESIGN *MODIFIED DESIGN CURRENT % CAPACITY

REACTIONS REACTIONS REACTIONS

MOMENT (kip-ft) 3250.0 4387.5 1862.0 42.4%

SHEAR (kips) 31.0 41.9 22.0 52.6%

FOUNDATION REACTION COMPARISON

BU# 876332

WO# 1529700

Design loads from: CCIsites Doc #1615432

Although the shear capacity is at 52.6%, the moment reaction is the governing criteria for a monopole 

drilled pier foundation. Therefore, the overall capacity for this foundation is 42.4%.    

* Design loads were multiplied by 1.35 for comparison as allowed by TIA-222-G, Section 15.5.



CCI Seismic Design Category 2.2 Page 1 Analysis Date: 3/23/2018

Per

Site BU:
Work Order:
Application: Rev. 2

degrees
degrees

(Table 2-3)
(Table 2-12)
(Table 2-13)

(2.7.6)
(2.7.6)

ASCE 7-05 Table 11.6-1
ASCE 7-05 Table 11.6-2

ASCE 7-05 Tables 11.6-1 and 6-2

Latitude Decimal
Longitude Decimal

1.6
2.4

1.0

Velocity-based site coefficient, Fv =

Importance Factor, I =
Acceleration-based site coefficient, Fa =

Ground Supported Structure = Yes

Degrees Minutes Seconds

876332
1529700

426716

2012/2015 IBC

(Table 2-1)
Site Class = D - Stiff Soil (Table 2-11)

Spectral response acceleration short periods, SS = 0.182 USGS Seismic ToolSpectral response acceleration 1 s period, S1 = 0.064

Structure Class = II

B

Design spectral response acceleration short period, SDS = 0.194
Design spectral response acceleration 1 s period, SD1 = 0.102

Seismic Design Category - Short Period Response = B

41.6899
-72.7052

-72.7052
Site Latitude = 41 41 23.66 41.6899

Site Longitude = -72 42 18.84

Seismic Design Category - 1s Period Response = B

Worst Case Seismic Design Category =

http://earthquake.usgs.gov/designmaps/us/application.php


RF EMISSIONS COMPLIANCE REPORT

Crown Castle on behalf of Sigfox NIP, LLC
Crown Castle BUN: 876332

Application ID: 426716
Site Name: 36 Prospect Street
Address: 36 Prospect Street

Newington, CT 06109
4/9/2018

Report Status:

Prepared By:

Sitesafe, LLC.

200 North Glebe Road, Suite 1000 Arlington, VA  22203 Voice  703-276-1100
Fax  703-276-1169

Sigfox NIP, LLC Is Compliant
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Engineering Statement in Re:
Electromagnetic Energy Analysis

“36 Prospect Street”
Newington, CT 06109

My signature on the cover of this document indicates:

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

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

That I am an employee of Sitesafe, LLC. in Arlington, Virginia; and

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

That the technical information serving as the basis for this report was supplied by Sigfox NIP,
LLC (See attached Site Summary and Carrier documents), and that  Sigfox NIP, LLC’s
installations involve communications equipment, antennas and associated technical equipment at
a location referred to as the “36 Prospect Street” (“the site”); and

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

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

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

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

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

That this statement specifically addresses the uncontrolled environment (which is more
conservative than the controlled environment) and the limit set forth in the FCC rules for
licensees of Sigfox NIP, LLC’s operating frequency as shown on the attached antenna worksheet;
and
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That when applying the uncontrolled environment standards, the predicted Maximum Power
Density at two meters above ground level from the proposed Sigfox NIP, LLC operation is no
more than 0.011% of the maximum in any accessible area on the ground and

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

That when applying the uncontrolled environment standards, the cumulative predicted energy
density from the proposed operation is no more than 2.357% of the maximum in any accessible
area up to two meters above the ground per OET-65; and

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

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

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

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

Carrier Area Maximum Percentage MPE
Sigfox NIP LLC (Proposed) 0.011 %

Sprint 0.121 %
Sprint 0.42 %
Sprint 0.1 %

Verizon Wireless 0.448 %
Verizon Wireless 0.477 %
Verizon Wireless 0.189 %
Verizon Wireless 0.328 %
Verizon Wireless 0.263 %

Composite Site MPE: 2.357 %
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Sigfox NIP LLC (Proposed)
36 Prospect Street
Carrier Summary

Frequency: 902.2 MHz
Maximum Permissible Exposure (MPE): 601.47 µW/cm^2
Maximum power density at ground level: 0.06389 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.01062 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true) ERP (Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
Sigfox CXL 900-3LW 132 0 61 0.063892 0.010623 0.063892 0.010623
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Sprint
36 Prospect Street
Carrier Summary

Frequency: 2496 MHz
Maximum Permissible Exposure (MPE): 1000 µW/cm^2
Maximum power density at ground level: 1.20947 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.12095 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true) ERP (Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
RFS APXVTM14-C-I20 121 20 1600 0.372111 0.037211 0.765199 0.07652
RFS APXVTM14-C-I20 121 120 1600 0.372111 0.037211 0.765199 0.07652
RFS APXVTM14-C-I20 121 215 1600 0.372111 0.037211 0.765199 0.07652
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Sprint
36 Prospect Street
Carrier Summary

Frequency: 1900 MHz
Maximum Permissible Exposure (MPE): 1000 µW/cm^2
Maximum power density at ground level: 4.20259 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.42026 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true)

ERP
(Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
RFS APXVSPP18-C-A20 121 20 5072 1.579072 0.157907 3.171839 0.317184
RFS APXVSPP18-C-A20 121 120 5072 1.570888 0.157089 3.171838 0.317184
RFS APXVSPP18-C-A20 121 215 5072 1.570888 0.157089 3.171839 0.317184
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Sprint
36 Prospect Street
Carrier Summary

Frequency: 862 MHz
Maximum Permissible Exposure (MPE): 574.67 µW/cm^2
Maximum power density at ground level: 0.5734 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.09978 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true)

ERP
(Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
RFS APXVSPP18-C-A20 121 20 867 0.430098 0.074843 0.437343 0.076104
RFS APXVSPP18-C-A20 121 120 867 0.430098 0.074843 0.437343 0.076104
RFS APXVSPP18-C-A20 121 215 867 0.430098 0.074843 0.437343 0.076104
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Verizon Wireless
36 Prospect Street
Carrier Summary

Frequency: 869 MHz
Maximum Permissible Exposure (MPE): 579.33 µW/cm^2
Maximum power density at ground level: 2.59638 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.44817 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true) ERP (Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
ANDREW DB846F65ZAXY 106 90 3382 2.346502 0.405035 2.568368 0.443332
ANDREW DB846F65ZAXY 106 210 3382 2.346503 0.405035 2.568368 0.443332
ANDREW DB846F65ZAXY 106 330 3382 2.346503 0.405035 2.568368 0.443332
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Verizon Wireless
36 Prospect Street
Carrier Summary

Frequency: 1900 MHz
Maximum Permissible Exposure (MPE): 1000 µW/cm^2
Maximum power density at ground level: 4.76576 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.47658 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true) ERP (Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
Andrew SBNHH-1D65B 106 90 2292 3.682443 0.368244 4.709146 0.470915
Andrew SBNHH-1D65B 106 210 2292 3.682443 0.368244 4.709148 0.470915
Andrew SBNHH-1D65B 106 330 2292 3.63018 0.363018 4.709147 0.470915
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Verizon Wireless
36 Prospect Street
Carrier Summary

Frequency: 880 MHz
Maximum Permissible Exposure (MPE): 586.67 µW/cm^2
Maximum power density at ground level: 1.10925 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.18908 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true) ERP (Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
Andrew SBNHH-1D65B 106 90 542 0.60657 0.103393 0.666932 0.113682
Andrew SBNHH-1D65B 106 210 542 0.60657 0.103393 0.666932 0.113682
Andrew SBNHH-1D65B 106 330 542 0.590782 0.100701 0.666932 0.113682
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Verizon Wireless
36 Prospect Street
Carrier Summary

Frequency: 2100 MHz
Maximum Permissible Exposure (MPE): 1000 µW/cm^2
Maximum power density at ground level: 3.28285 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.32829 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true)ERP (Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
Andrew SBNHH-1D65B 106 90 2577 2.065315 0.206531 3.154343 0.315434
Andrew SBNHH-1D65B 106 210 2577 2.067568 0.206757 3.154342 0.315434
Andrew SBNHH-1D65B 106 330 2577 2.065315 0.206531 3.154342 0.315434
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Verizon Wireless
36 Prospect Street
Carrier Summary

Frequency: 746 MHz
Maximum Permissible Exposure (MPE): 497.33 µW/cm^2
Maximum power density at ground level: 1.30712 µW/cm^2
Highest percentage of Maximum Permissible Exposure: 0.26283 %

On Axis Area

Antenna Make Model
Height
(feet)

Orientation
(degrees true) ERP (Watts)

Max Power
Density

(µW/cm^2)
Percent of

MPE

Max Power
Density

(µW/cm^2)
Percent of

MPE
Andrew SBNHH-1D65B 106 90 1021 0.677611 0.136249 1.104453 0.222075
Andrew SBNHH-1D65B 106 210 1021 0.677611 0.136249 1.104453 0.222075
Andrew SBNHH-1D65B 106 330 1021 0.676823 0.136091 1.104453 0.222075
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