
June 3, 2016 

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

RE: Tower Share Application for EyeTower TVR Crown Site BU: 841793 
EyeTower Site ID: BDL201 
50 Pine Lane, Windsor, CT 06095 
Latitude: 41° 49' 11.43"/ Longitude: -72° 40' 1.88" 

Dear Ms. Bachman: 

EyeTower is applying for tower share to add five (5) antennas and five (5) lines of coax to the 
existing 148-foot monopole tower at 50 Pine Lane in Windsor, CT. The antennas will be installed at the 
85-foot, 83-foot, and 78-foot level of the 148-foot tower. The tower is owned by Crown Castle. The 
property is owned by the Town of Windsor. Eyetower also intends to perform ground work in the form 
of adding a 9’x 9’ pad with a 6’x 6’ building for equipment, as well as a 5’ x 8’ concrete pad for a 15kw 
diesel generator.  

This facility was approved by the by the Town of Windsor Planning and Zoning Commission on 
November 30, 2000 in Special Use Permit No. 547. This approval included waivers regarding tower 
height and no conditional statements. 

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies § 16-50j-
73, for construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In 
accordance with R.S.C.A. § 16-50j-73, a copy of this letter is being sent to The Honorable Donald S. 
Trinks, Mayor, Town of Windsor, and Crown Castle is the tower owner. 

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

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

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

4. The operation of the replacement antennas will not increase radio frequency emissions at the
facility to a level at or above the Federal Communication Commission safety standard.
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5. The proposed modifications will not cause a change or alteration in the physical or
environmental characteristics of the site.

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

For the foregoing reasons, 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:  Jeffrey Barbadora.  

Sincerely, 

Jeffrey Barbadora 
Real Estate Specialist 
12 Gill Street, Suite 5800, Woburn, MA 01801 
781-729-0053 
Jeff.Barbadora@crowncastle.com 

Attachments: 

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

cc:  The Honorable Donald S. Trinks, Mayor, Town of Windsor 
 Town of Windsor 

275 Broad Street 
Windsor, CT 06095 

 Town of Windsor 
275 Broad St.  
Attn: Accounts Receivable  
Windsor, CT 06095 
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Date:   May 17, 2016 
 
Charles McGuirt AW Solutions 
Crown Castle 300 Crown Oak Centre Dr 
3530 Toringdon Way Suite 300 Longwood, FL 32750 
Charlotte, NC 28277 (407) 260-0231 
 
Subject:             Structural Analysis Report 
 
Carrier Designation: eyeTower Co-Locate 
 Carrier Site Number: BDL201 
 Carrier Site Name: BDL201 
 
Crown Castle Designation: Crown Castle BU Number: 841793 
 Crown Castle Site Name: WINDSOR PINE LANE 
 Crown Castle JDE Job Number: 366921 
 Crown Castle Work Order Number: 1237126 
 Crown Castle Application Number: 335256 Rev. 7 
 
Engineering Firm Designation: AW Solutions Project Number: 841793 
 
Site Data: 50 PINE LANE, WINDSOR, Hartford County, CT 
 Latitude 41° 49' 11.43'', Longitude -72° 40' 1.88'' 
 147.5 Foot - Monopole Tower 
 
Mr. McGuirt, 
 
AW Solutions is pleased to submit this “Structural Analysis Report” to determine the structural integrity of the 
above mentioned tower.  This analysis has been performed in accordance with the Crown Castle Structural 
‘Statement of Work’ and the terms of Crown Castle Purchase Order Number 903712, in accordance with 
application 335256, revision 7. 
 
The purpose of the analysis is to determine acceptability of the tower stress level.  Based on our analysis we 
have determined the tower stress level for the structure and foundation, under the following load case, to be: 
 
 LC7: Existing + Reserved + Proposed Equipment Sufficient Capacity 
 Note: See Table I and Table II for the proposed and existing/reserved loading, respectively. 
 
This analysis has been performed in accordance with the TIA-222-F standard and 2005 CT State Building Code 
based upon a wind speed of 80 mph fastest mile. 
 
We at AW Solutions appreciate the opportunity of providing our continuing professional services to you and 
Crown Castle.  If you have any questions or need further assistance on this or any other projects please give us 
a call. 
 
Structural analysis prepared by: Joseph Jimenez, EI / CS 
 
Respectfully submitted by: 
 
 
 
 
 
 
 
Alan Lockrem, PE 
Director of Engineering 

eez, EI / / CS 

05/19/16
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1) INTRODUCTION 
 
This tower is a 147.5 ft Monopole tower designed by SUMMIT in November of 2000. The tower was originally 
designed for a wind speed of 80 mph per TIA/EIA-222-F. 
 
 
 
 
2) ANALYSIS CRITERIA 
 
The structural analysis was performed for this tower in accordance with the requirements of TIA/EIA-222-F 
Structural Standards for Steel Antenna Towers and Antenna Supporting Structures using a fastest mile wind 
speed of 80 mph with no ice, 37.6 mph with 1 inch ice thickness and 50 mph under service loads.               
 
 
 
 
 
 
 

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

85.0 
85.0 

1 miscl WH 14-69/S 

5 13/32 - 

1 miscl WL 14-69/S 

1 tower mounts Side Arm Mount [SO 104-
3] 

83.0 2 miscl WL 14-69/S 
78.0 1 miscl J105-HI 

78.0 78.0 1 tower mounts Side Arm Mount [SO 104-
3] 

 
 
 
 
 
 
 

Table 2 - Existing and Reserved Antenna and Cable Information 

Mounting
Level (ft) 

Center 
Line

Elevation 
(ft) 

Number 
of

Antennas 

Antenna
Manufacturer Antenna Model 

Number 
of Feed 
Lines 

Feed
Line

Size (in)
Note

149.0 
153.0 1 decibel DB225-C 

1 7/8 1 
149.0 1 tower mounts Platform Mount [LP 1201-

1] 

140.0 140.0 
1 andrew HP2-102 1 

2 
3/8 
3/4 1 

1 tower mounts Pipe Mount [PM 601-1] 

139.0 
139.0 1 tower mounts Side Arm Mount [SO 701-

1] 1 7/8 1 
134.0 1 decibel DB225-C 
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Mounting
Level (ft) 

Center 
Line

Elevation 
(ft) 

Number 
of

Antennas 

Antenna
Manufacturer Antenna Model 

Number 
of Feed 
Lines 

Feed
Line

Size (in)
Note

130.0 130.0 

6 cci antennas DTMABP0721VG12A 

12 1-5/8 1 

3 ericsson RRU-11 

2 kmw 
communications 

AM-X-CD-16-65-00T-RET 
w/ Mount Pipe 

1 powerwave 
technologies 

P65-17-XLH-RR w/ Mount 
Pipe 

2 cci antennas HPA-65R-BUU-H6 w/ 
Mount Pipe 

4 
2 

3/4 
3/8 2 

1 cci antennas HPA-65R-BUU-H8 w/ 
Mount Pipe 

1 cci antennas TPA-65R-LCUUUU-H8 w/ 
Mount Pipe 

3 ericsson RRUS 11 
3 ericsson RRUS 32 
3 ericsson RRUS A2 

2 quintel technology QS66512-3 w/ Mount 
Pipe 

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

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

118.0 118.0 
3 rfs celwave APXV18-206517S-C w/ 

Mount Pipe 6 1-5/8 1 
1 tower mounts Pipe Mount [PM 601-3] 

108.0 

109.0 2 andrew VHLP800-11 

6 
4 

5/16 
1/2 1 108.0 

3 argus technologies LLPX310R w/ Mount Pipe 

3 samsung 
telecommunications RRH-2WB 

1 tower mounts T-Arm Mount [TA 702-3] 
107.0 2 andrew VHLP2-18 

Notes: 
1) Existing Equipment 
2) Reserved Equipment 

 
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)

- 
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3) ANALYSIS PROCEDURE 
 

Table 4 - Documents Provided 

Document Remarks Reference Source 

4-GEOTECHNICAL REPORTS WEI 4469790 CCISITES 
4-TOWER FOUNDATION 

DRAWINGS/DESIGN/SPECS WEI (Mapping) 4469791 CCISITES 

4-TOWER MANUFACTURER 
DRAWINGS TEP (Mapping) 6064532 CCISITES 

 
 3.1)  Analysis Method 
 

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

 
 3.2)  Assumptions 
 

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

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

specified in Tables 1 and 2 and the referenced drawings. 
4) When applicable, transmission cables are considered as structural components for calculating 

wind loads as allowed by TIA/EIA-222-F. 
5) The monopole shaft, base plate, and anchor rod material grades have been assumed and can 

be found in the attached calculations in Appendix C. 

This analysis may be affected if any assumptions are not valid or have been made in error. AW 
Solutions 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 147.5 - 
115.42 

Pole TP31.25x24x0.2188 1 -7.55 1088.18 24.2 Pass  

L2 115.42 - 74.3 Pole TP37.75x29.9289x0.2188 2 -13.53 1257.58 77.0 Pass  

L3 74.3 - 39.22 Pole TP44.63x36.4927x0.3125 3 -20.02 2226.39 68.3 Pass  

L4 39.22 - 0 Pole TP51.25x42.8641x0.375 4 -30.86 3148.01 69.3 Pass  

              Summary   

            Pole (L2) 77.0 Pass  

      RATING = 77.0 Pass  

 
Table 6 - Tower Component Stresses vs. Capacity - LC7 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Anchor Rods 0 58.7 Pass 
1 Base Plate 0 90.5 Pass 

1 Base Foundation 
Structural 0 42.4 Pass 

1 Base Foundation 
Soil Interaction 0 83.3 Pass 

 

Structure Rating (max from all components) =  90.5% 

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 existing, reserved, and proposed 
loads.  No modifications are required at this time.
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APPENDIX A 
 

TNXTOWER OUTPUT 



 AW Solutions 

 AW Solutions 
 300 Crown Oak Centre Dr 

 Longwood, FL 32750 
 Phone: (407) 260-0231 
 FAX: (407) 260-0749 

Job: BU841793
 Project: WO1237126
 Client: Crown Castle  Drawn by: Joseph Jimenez  App'd: 

 Code:  TIA/EIA-222-F  Date: 05/18/16  Scale: NTS
 Path: 

R:\Central_Data\CROWN CASTLE\CRC - STRUCTURAL\BU841793 - WO1237126\ENGINEERING\TNX\BU841793 WO1237126.eri
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DB225-C 149(4) 6' x 2" Mount Pipe 149(4) 6' x 2" Mount Pipe 149(4) 6' x 2" Mount Pipe 149Platform Mount [LP 1201-1] 149Pipe Mount [PM 601-1] 140HP2-102 140Side Arm Mount [SO 701-1] 139DB225-C 139AM-X-CD-16-65-00T-RET w/ Mount 
Pipe

130P65-17-XLH-RR w/ mount pipe 130(2) DTMABP0721VG12A 130(2) DTMABP0721VG12A 130(2) DTMABP0721VG12A 130RRU-11 130RRU-11 130RRU-11 130Platform Mount [LP 1201-1] 130HPA-65R-BUU-H6 w/ Mount Pipe 130HPA-65R-BUU-H6 w/ Mount Pipe 130QS66512-3 w/ Mount Pipe 130QS66512-3 w/ Mount Pipe 130RRUS A2 130RRUS A2 130RRUS A2 130RRUS 11 130RRUS 11 130RRUS 11 130RRUS 32 130RRUS 32 130RRUS 32 130(2) DC6-48-60-18-8F 130TPA-65R-LCUUUU-H8 w/ Mount Pipe 130HPA-65R-BUU-H8 w/ Mount Pipe 1306' x 2" Mount Pipe 1306' x 2" Mount Pipe 1306' x 2" Mount Pipe 130AM-X-CD-16-65-00T-RET w/ Mount 
Pipe

130APXV18-206517S-C w/ Mount Pipe 118APXV18-206517S-C w/ Mount Pipe 118Pipe Mount [PM 601-3] 118APXV18-206517S-C w/ Mount Pipe 118LLPX310R w/ Mount Pipe 108LLPX310R w/ Mount Pipe 108RRH-2WB 108RRH-2WB 108RRH-2WB 108T-Arm Mount [TA 702-3] 108LLPX310R w/ Mount Pipe 108VHLP2-18 108VHLP800-11 108VHLP2-18 108VHLP800-11 108Side Arm Mount [SO 104-3] 85WL 14-69/S 85WH 14-69/S 85WL 14-69/S 85WL 14-69/S 85J105-HI 8510' x 3" Pipe Mount 81.510' x 3" Pipe Mount 81.5Side Arm Mount [SO 104-3] 78DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

DB225-C 149
(4) 6' x 2" Mount Pipe 149
(4) 6' x 2" Mount Pipe 149
(4) 6' x 2" Mount Pipe 149
Platform Mount [LP 1201-1] 149
Pipe Mount [PM 601-1] 140
HP2-102 140
Side Arm Mount [SO 701-1] 139
DB225-C 139
AM-X-CD-16-65-00T-RET w/ Mount 
Pipe

130

P65-17-XLH-RR w/ mount pipe 130
(2) DTMABP0721VG12A 130
(2) DTMABP0721VG12A 130
(2) DTMABP0721VG12A 130
RRU-11 130
RRU-11 130
RRU-11 130
Platform Mount [LP 1201-1] 130
HPA-65R-BUU-H6 w/ Mount Pipe 130
HPA-65R-BUU-H6 w/ Mount Pipe 130
QS66512-3 w/ Mount Pipe 130
QS66512-3 w/ Mount Pipe 130
RRUS A2 130
RRUS A2 130
RRUS A2 130
RRUS 11 130
RRUS 11 130
RRUS 11 130
RRUS 32 130
RRUS 32 130
RRUS 32 130

(2) DC6-48-60-18-8F 130
TPA-65R-LCUUUU-H8 w/ Mount Pipe 130
HPA-65R-BUU-H8 w/ Mount Pipe 130
6' x 2" Mount Pipe 130
6' x 2" Mount Pipe 130
6' x 2" Mount Pipe 130
AM-X-CD-16-65-00T-RET w/ Mount 
Pipe

130

APXV18-206517S-C w/ Mount Pipe 118
APXV18-206517S-C w/ Mount Pipe 118
Pipe Mount [PM 601-3] 118
APXV18-206517S-C w/ Mount Pipe 118
LLPX310R w/ Mount Pipe 108
LLPX310R w/ Mount Pipe 108
RRH-2WB 108
RRH-2WB 108
RRH-2WB 108
T-Arm Mount [TA 702-3] 108
LLPX310R w/ Mount Pipe 108
VHLP2-18 108
VHLP800-11 108
VHLP2-18 108
VHLP800-11 108
Side Arm Mount [SO 104-3] 85
WL 14-69/S 85
WH 14-69/S 85
WL 14-69/S 85
WL 14-69/S 85
J105-HI 85
10' x 3" Pipe Mount 81.5
10' x 3" Pipe Mount 81.5
Side Arm Mount [SO 104-3] 78

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

A607-65 65 ksi 80 ksi

TOWER DESIGN NOTES
1. Tower is located in Hartford County, Connecticut.
2. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3. Tower is also designed for a 38 mph basic wind with 1.00 in ice. Ice is considered to increase

in thickness with height.
4. Deflections are based upon a 50 mph wind.
5. TOWER RATING: 77%
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  Tower Input Data    

 
 
There is a pole section. 
This tower is designed using the TIA/EIA-222-F standard. 
The following design criteria apply:  

1) Tower is located in Hartford County, Connecticut. 
2) Basic wind speed of 80 mph. 
3) Nominal ice thickness of 1.0000 in. 
4) Ice thickness is considered to increase with height. 
5) Ice density of 56 pcf. 
6) A wind speed of 38 mph  is used in combination with ice. 
7) Temperature drop of 50 °F. 
8) Deflections calculated using a wind speed of 50 mph. 
9) A non-linear (P-delta) analysis was used. 
10) Pressures are calculated at each section. 
11) Stress ratio used in pole design is 1.333. 
12) 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 147.50-115.42 32.08 3.91 18 24.0000 31.2500 0.2188 0.8750 A607-65 
(65 ksi) 

L2 115.42-74.30 45.03 4.72 18 29.9289 37.7500 0.2188 0.8750 A607-65 
(65 ksi) 

L3 74.30-39.22 39.80 5.58 18 36.4927 44.6300 0.3125 1.2500 A607-65 
(65 ksi) 

L4 39.22-0.00 44.80   18 42.8641 51.2500 0.3750 1.5000 A607-65 
(65 ksi) 

 
 
 

 Tapered Pole Properties    
 



May 17, 2016 
147.5 Ft Monopole Tower Structural Analysis CCI BU No 841793 
Project Number 1237126, Application 335256, Revision 7 Page 9 

tnxTower Report - version 7.0.5.1 

 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 24.3702 16.5116 1179.7676 8.4423 12.1920 96.7657 2361.0876 8.2574 3.8390 17.55 
  31.7321 21.5454 2621.1402 11.0161 15.8750 165.1112 5245.7293 10.7747 5.1150 23.383 

L2 31.0801 20.6281 2300.4075 10.5471 15.2039 151.3042 4603.8419 10.3160 4.8825 22.32 
  38.3324 26.0584 4637.3676 13.3236 19.1770 241.8192 9280.8371 13.0317 6.2590 28.613 

L3 38.0356 35.8862 5934.8139 12.8440 18.5383 320.1382 11877.436
9 

17.9465 5.8727 18.793 

  45.3185 43.9574 10907.372
7 

15.7327 22.6720 481.0936 21829.097
7 

21.9829 7.3049 23.376 

L4 44.5860 50.5727 11534.785
5 

15.0836 21.7750 529.7265 23084.748
8 

25.2912 6.8841 18.358 

  52.0406 60.5540 19801.081
3 

18.0606 26.0350 760.5562 39628.217
4 

30.2827 8.3600 22.293 

 
Tower 

 Elevation 

ft

Gusset 
Area 

(per face) 

ft2

Gusset 
Thickness

in

Gusset GradeAdjust. 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 147.50-
115.42 

      1 1 1       

L2 115.42-
74.30 

      1 1 1       

L3 74.30-
39.22 

      1 1 1       

L4 39.22-0.00       1 1 1       

 
 Feed Line/Linear Appurtenances - Entered As Area 

 
Description Face 

or 
Leg

Allow
Shield

Component 
Type

Placement 

ft

Total 
Number

 CAAA

ft2/ft 

Weight 

plf
LDF5-50A(7/8) C No Inside Pole 147.50 - 6.00 1 No Ice 

1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.33 
0.33 
0.33 
0.33 
0.33 

***                 
LDF2-50(3/8) C No Inside Pole 140.00 - 6.00 1 No Ice 

1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.08 
0.08 
0.08 
0.08 
0.08 

WR-VG86T(3/4'') C No Inside Pole 140.00 - 6.00 2 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.53 
0.53 
0.53 
0.53 
0.53 

2'' Conduit C No Inside Pole 140.00 - 6.00 1 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

1.16 
1.16 
1.16 
1.16 
1.16 

***                 
LDF5-50A(7/8) C No Inside Pole 139.00 - 6.00 1 No Ice 

1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.33 
0.33 
0.33 
0.33 
0.33 

***                 
LDF7-50A(1-5/8) C No Inside Pole 130.00 - 6.00 12 No Ice 

1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.82 
0.82 
0.82 
0.82 
0.82 

FB-L98B-034-XXX(3/8) C No Inside Pole 130.00 - 0.00 2 No Ice 
1/2'' Ice 

0.00 
0.00 

0.06 
0.06 
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Description Face 
or 

Leg

Allow
Shield

Component 
Type

Placement 

ft

Total 
Number

 CAAA

ft2/ft 

Weight 

plf
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 

0.06 
0.06 
0.06 

WR-VG86ST-
BRD(3/4'') 

C No Inside Pole 130.00 - 0.00 4 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.58 
0.58 
0.58 
0.58 
0.58 

***                 
LDF7-50A(1-5/8) B No Inside Pole 118.00 - 1.00 6 No Ice 

1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.82 
0.82 
0.82 
0.82 
0.82 

***                 
LDF4-50A(1/2'') A No Inside Pole 108.00 - 6.00 4 No Ice 

1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.15 
0.15 
0.15 
0.15 
0.15 

9207(5/16'') A No Inside Pole 108.00 - 6.00 6 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.60 
0.60 
0.60 
0.60 
0.60 

2'' Conduit A No Inside Pole 108.00 - 6.00 2 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

1.16 
1.16 
1.16 
1.16 
1.16 

***                 
1110(13/32'') B No Inside Pole 85.00 - 0.00 5 No Ice 

1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.05 
0.05 
0.05 
0.05 
0.05 

***                 
Safety Line 5/8 A No CaAa (Out Of 

Face) 
147.50 - 7.00 1 No Ice 

1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.09 
0.19 
0.29 
0.49 
0.89 

0.40 
1.24 
2.70 
7.44 

24.25 
 
 

 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 147.50-115.42 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.823 
0.000 
0.000 

0.01 
0.01 
0.25 

L2 115.42-74.30 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

3.619 
0.000 
0.000 

0.24 
0.21 
0.63 

L3 74.30-39.22 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

3.087 
0.000 
0.000 

0.24 
0.18 
0.54 

L4 39.22-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.835 
0.000 
0.000 

0.23 
0.20 
0.52 

 
 

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

n

Tower 
 Elevation 

ft

Face 
or 

Leg

Ice
Thickness

in

AR

 ft2

AF

ft2

CAAA

In Face  
ft2

CAAA

Out Face  
ft2

Weight 

K
L1 147.50-115.42 A 

B 
C 

1.180 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.393 
0.000 
0.000 

0.11 
0.01 
0.25 

L2 115.42-74.30 A 
B 
C 

1.135 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

13.321 
0.000 
0.000 

0.37 
0.21 
0.63 

L3 74.30-39.22 A 
B 
C 

1.067 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.047 
0.000 
0.000 

0.35 
0.18 
0.54 

L4 39.22-0.00 A 
B 
C 

1.000 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

9.711 
0.000 
0.000 

0.31 
0.20 
0.52 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  

ft

CPX

in

CPZ

in

CPX

Ice
in

CPZ

Ice
in

L1 147.50-115.42 0.0000 -0.1271 0.0000 -0.3963 
L2 115.42-74.30 0.0000 -0.1280 0.0000 -0.4108 
L3 74.30-39.22 0.0000 -0.1287 0.0000 -0.4117 
L4 39.22-0.00 0.0000 -0.1050 0.0000 -0.3308 

 
 
 

   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

*Level 149*                   
DB225-C A From Leg 4.00 

0.00 
4.00 

0.000 149.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

2.32 
4.18 
6.03 
9.74 

17.17 

2.32 
4.18 
6.03 
9.74 

17.17 

0.03 
0.04 
0.04 
0.06 
0.10 

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

0.000 149.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

1.43 
1.92 
2.29 
3.06 
4.70 

1.43 
1.92 
2.29 
3.06 
4.70 

0.02 
0.03 
0.05 
0.09 
0.23 

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

0.000 149.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

1.43 
1.92 
2.29 
3.06 
4.70 

1.43 
1.92 
2.29 
3.06 
4.70 

0.02 
0.03 
0.05 
0.09 
0.23 

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

0.000 149.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

1.43 
1.92 
2.29 
3.06 
4.70 

1.43 
1.92 
2.29 
3.06 
4.70 

0.02 
0.03 
0.05 
0.09 
0.23 

Platform Mount [LP 1201-
1] 

C None   0.000 149.00 No Ice
1/2'' 
Ice 

1'' Ice

23.10 
26.80 
30.50 
37.90 

23.10 
26.80 
30.50 
37.90 

2.10 
2.50 
2.90 
3.70 
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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

2'' Ice
4'' Ice

52.70 52.70 5.30 

*Level 140*                   
Pipe Mount [PM 601-1] A From Leg 1.00 

0.00 
0.00 

0.000 140.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

3.00 
3.74 
4.48 
5.96 
8.92 

0.90 
1.12 
1.34 
1.78 
2.66 

0.07 
0.08 
0.09 
0.12 
0.18 

*Level 139*                   
DB225-C B From Leg 3.00 

0.00 
-5.00 

0.000 139.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

2.32 
4.18 
6.03 
9.74 

17.17 

2.32 
4.18 
6.03 
9.74 

17.17 

0.03 
0.04 
0.04 
0.06 
0.10 

Side Arm Mount [SO 701-
1] 

B From Leg 3.00 
0.00 
0.00 

0.000 139.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

0.85 
1.14 
1.43 
2.01 
3.17 

1.67 
2.34 
3.01 
4.35 
7.03 

0.07 
0.08 
0.09 
0.12 
0.18 

*Level 130I*                   
AM-X-CD-16-65-00T-RET 

w/ Mount Pipe 
A From Leg 4.00 

0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

8.50 
9.15 
9.77 

11.03 
13.68 

6.30 
7.48 
8.37 

10.18 
14.02 

0.07 
0.14 
0.21 
0.38 
0.87 

AM-X-CD-16-65-00T-RET 
w/ Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

8.50 
9.15 
9.77 

11.03 
13.68 

6.30 
7.48 
8.37 

10.18 
14.02 

0.07 
0.14 
0.21 
0.38 
0.87 

P65-17-XLH-RR w/ mount 
pipe 

B From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

11.70 
12.42 
13.15 
14.64 
17.91 

8.94 
10.45 
11.99 
14.31 
19.14 

0.06 
0.15 
0.25 
0.47 
1.10 

(2) DTMABP0721VG12A A From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

1.14 
1.28 
1.44 
1.77 
2.54 

0.34 
0.43 
0.54 
0.77 
1.34 

0.02 
0.03 
0.04 
0.06 
0.14 

(2) DTMABP0721VG12A B From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

1.14 
1.28 
1.44 
1.77 
2.54 

0.34 
0.43 
0.54 
0.77 
1.34 

0.02 
0.03 
0.04 
0.06 
0.14 

(2) DTMABP0721VG12A C From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

1.14 
1.28 
1.44 
1.77 
2.54 

0.34 
0.43 
0.54 
0.77 
1.34 

0.02 
0.03 
0.04 
0.06 
0.14 

RRU-11 A From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

1.91 
2.10 
2.30 
2.72 
3.68 

1.47 
1.65 
1.83 
2.22 
3.10 

0.04 
0.06 
0.08 
0.12 
0.25 
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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

RRU-11 B From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

1.91 
2.10 
2.30 
2.72 
3.68 

1.47 
1.65 
1.83 
2.22 
3.10 

0.04 
0.06 
0.08 
0.12 
0.25 

RRU-11 C From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

1.91 
2.10 
2.30 
2.72 
3.68 

1.47 
1.65 
1.83 
2.22 
3.10 

0.04 
0.06 
0.08 
0.12 
0.25 

Platform Mount [LP 1201-
1] 

C None   0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

23.10 
26.80 
30.50 
37.90 
52.70 

23.10 
26.80 
30.50 
37.90 
52.70 

2.10 
2.50 
2.90 
3.70 
5.30 

*Level 130R*                   
HPA-65R-BUU-H6 w/ 

Mount Pipe 
A From Leg 4.00 

0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

10.60 
11.27 
11.91 
13.21 
15.93 

8.11 
9.30 

10.21 
12.17 
16.35 

0.08 
0.16 
0.25 
0.46 
1.02 

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

B From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

10.60 
11.27 
11.91 
13.21 
15.93 

8.11 
9.30 

10.21 
12.17 
16.35 

0.08 
0.16 
0.25 
0.46 
1.02 

QS66512-3 w/ Mount Pipe A From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

8.64 
9.29 
9.91 

11.18 
13.83 

8.46 
9.66 

10.62 
12.61 
16.81 

0.13 
0.21 
0.29 
0.49 
1.02 

QS66512-3 w/ Mount Pipe B From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

8.64 
9.29 
9.91 

11.18 
13.83 

8.46 
9.66 

10.62 
12.61 
16.81 

0.13 
0.21 
0.29 
0.49 
1.02 

RRUS A2 A From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

2.41 
2.62 
2.84 
3.30 
4.32 

0.53 
0.67 
0.81 
1.11 
1.83 

0.02 
0.03 
0.05 
0.09 
0.20 

RRUS A2 B From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

2.41 
2.62 
2.84 
3.30 
4.32 

0.53 
0.67 
0.81 
1.11 
1.83 

0.02 
0.03 
0.05 
0.09 
0.20 

RRUS A2 C From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

2.41 
2.62 
2.84 
3.30 
4.32 

0.53 
0.67 
0.81 
1.11 
1.83 

0.02 
0.03 
0.05 
0.09 
0.20 

RRUS 11 A From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice

3.25 
3.49 
3.74 
4.27 

1.37 
1.55 
1.74 
2.14 

0.05 
0.07 
0.10 
0.15 
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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

2'' Ice
4'' Ice

5.43 3.04 0.31 

RRUS 11 B From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

3.25 
3.49 
3.74 
4.27 
5.43 

1.37 
1.55 
1.74 
2.14 
3.04 

0.05 
0.07 
0.10 
0.15 
0.31 

RRUS 11 C From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

3.25 
3.49 
3.74 
4.27 
5.43 

1.37 
1.55 
1.74 
2.14 
3.04 

0.05 
0.07 
0.10 
0.15 
0.31 

RRUS 32 A From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

3.33 
3.60 
3.87 
4.44 
5.68 

1.98 
2.21 
2.45 
2.96 
4.07 

0.06 
0.08 
0.10 
0.16 
0.34 

RRUS 32 B From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

3.33 
3.60 
3.87 
4.44 
5.68 

1.98 
2.21 
2.45 
2.96 
4.07 

0.06 
0.08 
0.10 
0.16 
0.34 

RRUS 32 C From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

3.33 
3.60 
3.87 
4.44 
5.68 

1.98 
2.21 
2.45 
2.96 
4.07 

0.06 
0.08 
0.10 
0.16 
0.34 

(2) DC6-48-60-18-8F B From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

1.27 
1.46 
1.66 
2.09 
3.10 

1.27 
1.46 
1.66 
2.09 
3.10 

0.02 
0.04 
0.05 
0.10 
0.21 

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

C From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

13.68 
14.50 
15.33 
16.94 
20.27 

10.96 
12.49 
14.04 
16.39 
21.28 

0.11 
0.22 
0.33 
0.59 
1.30 

HPA-65R-BUU-H8 w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

13.53 
14.34 
15.14 
16.71 
19.95 

9.58 
11.05 
12.50 
14.75 
19.46 

0.10 
0.20 
0.30 
0.55 
1.22 

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

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

1.43 
1.92 
2.29 
3.06 
4.70 

1.43 
1.92 
2.29 
3.06 
4.70 

0.02 
0.03 
0.05 
0.09 
0.23 

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

0.000 130.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

1.43 
1.92 
2.29 
3.06 
4.70 

1.43 
1.92 
2.29 
3.06 
4.70 

0.02 
0.03 
0.05 
0.09 
0.23 

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

0.000 130.00 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 

ft2

CAAA

Side

ft2

Weight 

K

1'' Ice
2'' Ice
4'' Ice

3.06 
4.70 

3.06 
4.70 

0.09 
0.23 

*Level 118*                   
APXV18-206517S-C w/ 

Mount Pipe 
A From Leg 1.00 

0.00 
0.00 

0.000 118.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

5.40 
5.96 
6.48 
7.55 
9.92 

4.70 
5.86 
6.73 
8.51 

12.28 

0.05 
0.10 
0.15 
0.28 
0.68 

APXV18-206517S-C w/ 
Mount Pipe 

B From Leg 1.00 
0.00 
0.00 

0.000 118.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

5.40 
5.96 
6.48 
7.55 
9.92 

4.70 
5.86 
6.73 
8.51 

12.28 

0.05 
0.10 
0.15 
0.28 
0.68 

APXV18-206517S-C w/ 
Mount Pipe 

C From Leg 1.00 
0.00 
0.00 

0.000 118.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

5.40 
5.96 
6.48 
7.55 
9.92 

4.70 
5.86 
6.73 
8.51 

12.28 

0.05 
0.10 
0.15 
0.28 
0.68 

Pipe Mount [PM 601-3] C None   0.000 118.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

4.39 
5.48 
6.57 
8.75 

13.11 

4.39 
5.48 
6.57 
8.75 

13.11 

0.20 
0.24 
0.28 
0.36 
0.53 

*Level 108*                   
LLPX310R w/ Mount Pipe A From Leg 3.00 

0.00 
0.00 

0.000 108.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

5.07 
5.48 
5.91 
6.79 
8.70 

2.98 
3.53 
4.09 
5.31 
8.13 

0.05 
0.08 
0.13 
0.23 
0.54 

LLPX310R w/ Mount Pipe B From Leg 3.00 
0.00 
0.00 

0.000 108.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

5.07 
5.48 
5.91 
6.79 
8.70 

2.98 
3.53 
4.09 
5.31 
8.13 

0.05 
0.08 
0.13 
0.23 
0.54 

LLPX310R w/ Mount Pipe C From Leg 3.00 
0.00 
0.00 

0.000 108.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

5.07 
5.48 
5.91 
6.79 
8.70 

2.98 
3.53 
4.09 
5.31 
8.13 

0.05 
0.08 
0.13 
0.23 
0.54 

RRH-2WB A From Leg 3.00 
0.00 
0.00 

0.000 108.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

2.69 
2.91 
3.14 
3.63 
4.72 

0.85 
1.01 
1.18 
1.55 
2.38 

0.04 
0.06 
0.08 
0.12 
0.25 

RRH-2WB B From Leg 3.00 
0.00 
0.00 

0.000 108.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

2.69 
2.91 
3.14 
3.63 
4.72 

0.85 
1.01 
1.18 
1.55 
2.38 

0.04 
0.06 
0.08 
0.12 
0.25 

RRH-2WB C From Leg 3.00 
0.00 
0.00 

0.000 108.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

2.69 
2.91 
3.14 
3.63 
4.72 

0.85 
1.01 
1.18 
1.55 
2.38 

0.04 
0.06 
0.08 
0.12 
0.25 
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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

T-Arm Mount [TA 702-3] C None   0.000 108.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

5.64 
6.55 
7.46 
9.28 

12.92 

5.64 
6.55 
7.46 
9.28 

12.92 

0.34 
0.43 
0.52 
0.70 
1.06 

*Level 85P*                   
WL 14-69/S B From Leg 2.00 

0.00 
-2.00 

0.000 85.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

0.63 
1.02 
1.42 
2.21 
3.79 

0.63 
1.02 
1.42 
2.21 
3.79 

0.01 
0.02 
0.04 
0.06 
0.12 

WH 14-69/S B From Leg 2.00 
0.00 
0.00 

0.000 85.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

2.32 
3.37 
4.42 
6.52 

10.72 

2.32 
3.37 
4.42 
6.52 

10.72 

0.00 
0.00 
0.00 
0.01 
0.01 

WL 14-69/S C From Leg 2.00 
0.00 
0.00 

0.000 85.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

0.63 
1.02 
1.42 
2.21 
3.79 

0.63 
1.02 
1.42 
2.21 
3.79 

0.01 
0.02 
0.04 
0.06 
0.12 

WL 14-69/S C From Leg 2.00 
0.00 
-2.00 

0.000 85.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

0.63 
1.02 
1.42 
2.21 
3.79 

0.63 
1.02 
1.42 
2.21 
3.79 

0.01 
0.02 
0.04 
0.06 
0.12 

J105-HI B From Leg 2.00 
0.00 
-7.00 

0.000 85.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

0.32 
0.42 
0.52 
0.75 
1.32 

4.84 
5.21 
5.59 
6.37 
8.03 

0.01 
0.03 
0.06 
0.12 
0.32 

Side Arm Mount [SO 104-
3] 

C None   0.000 85.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

3.30 
4.13 
4.96 
6.62 
9.94 

3.30 
4.13 
4.96 
6.62 
9.94 

0.29 
0.32 
0.35 
0.41 
0.53 

Side Arm Mount [SO 104-
3] 

C None   0.000 78.00 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

3.30 
4.13 
4.96 
6.62 
9.94 

3.30 
4.13 
4.96 
6.62 
9.94 

0.29 
0.32 
0.35 
0.41 
0.53 

10' x 3'' Pipe Mount B From Leg 2.00 
0.00 
0.00 

0.000 81.50 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

3.00 
4.03 
5.03 
6.26 
8.83 

3.00 
4.03 
5.03 
6.26 
8.83 

0.08 
0.10 
0.13 
0.21 
0.45 

10' x 3'' Pipe Mount C From Leg 2.00 
0.00 
0.00 

0.000 81.50 No Ice
1/2'' 
Ice 

1'' Ice
2'' Ice
4'' Ice

3.00 
4.03 
5.03 
6.26 
8.83 

3.00 
4.03 
5.03 
6.26 
8.83 

0.08 
0.10 
0.13 
0.21 
0.45 
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  Dishes    

 
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 

ft2

Weight 

K
HP2-102 A Paraboloid 

w/Radome 
From 
Leg 

1.00 
0.00 
0.00 

0.000   140.00 2.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

3.14 
3.41 
3.68 
4.21 
5.28 

0.03 
0.04 
0.06 
0.09 
0.16 

***                       
VHLP2-18 A Paraboloid 

w/Shroud (HP) 
From 
Leg 

2.00 
0.00 
-1.00 

0.000   108.00 2.17 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

3.72 
4.01 
4.30 
4.88 
6.04 

0.03 
0.05 
0.07 
0.11 
0.20 

VHLP800-11 A Paraboloid 
w/Shroud (HP) 

From 
Leg 

2.00 
0.00 
1.00 

0.000   108.00 2.80 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

6.16 
6.53 
6.90 
7.65 
9.13 

0.05 
0.08 
0.12 
0.18 
0.32 

VHLP2-18 B Paraboloid 
w/Shroud (HP) 

From 
Leg 

2.00 
0.00 
-1.00 

0.000   108.00 2.17 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

3.72 
4.01 
4.30 
4.88 
6.04 

0.03 
0.05 
0.07 
0.11 
0.20 

VHLP800-11 C Paraboloid 
w/Shroud (HP) 

From 
Leg 

2.00 
0.00 
1.00 

0.000   108.00 2.80 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

6.16 
6.53 
6.90 
7.65 
9.13 

0.05 
0.08 
0.12 
0.18 
0.32 

 
 

 Load Combinations   
 
Comb. 

No.
Description 

1 Dead Only 
2 Dead+Wind 0 deg - No Ice 
3 Dead+Wind 30 deg - No Ice 
4 Dead+Wind 60 deg - No Ice 
5 Dead+Wind 90 deg - No Ice 
6 Dead+Wind 120 deg - No Ice 
7 Dead+Wind 150 deg - No Ice 
8 Dead+Wind 180 deg - No Ice 
9 Dead+Wind 210 deg - No Ice 

10 Dead+Wind 240 deg - No Ice 
11 Dead+Wind 270 deg - No Ice 
12 Dead+Wind 300 deg - No Ice 
13 Dead+Wind 330 deg - No Ice 
14 Dead+Ice+Temp 
15 Dead+Wind 0 deg+Ice+Temp 
16 Dead+Wind 30 deg+Ice+Temp 
17 Dead+Wind 60 deg+Ice+Temp 
18 Dead+Wind 90 deg+Ice+Temp 
19 Dead+Wind 120 deg+Ice+Temp 
20 Dead+Wind 150 deg+Ice+Temp 
21 Dead+Wind 180 deg+Ice+Temp 
22 Dead+Wind 210 deg+Ice+Temp 
23 Dead+Wind 240 deg+Ice+Temp 
24 Dead+Wind 270 deg+Ice+Temp 
25 Dead+Wind 300 deg+Ice+Temp 
26 Dead+Wind 330 deg+Ice+Temp 
27 Dead+Wind 0 deg - Service 
28 Dead+Wind 30 deg - Service 
29 Dead+Wind 60 deg - Service 
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Comb. 
No.

Description 

30 Dead+Wind 90 deg - Service 
31 Dead+Wind 120 deg - Service 
32 Dead+Wind 150 deg - Service 
33 Dead+Wind 180 deg - Service 
34 Dead+Wind 210 deg - Service 
35 Dead+Wind 240 deg - Service 
36 Dead+Wind 270 deg - Service 
37 Dead+Wind 300 deg - Service 
38 Dead+Wind 330 deg - Service 

 
 

  Maximum Member Forces    
 
Sectio

n
No.

Elevation 
ft

Component 
Type

Condition Gov. 
Load 

Comb. 

Force 

K

Major Axis 
Moment 

kip-ft

Minor Axis 
Moment 

kip-ft
L1 147.5 - 

115.42 
Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 14 -14.77 -0.74 -0.32 
      Max. Mx 5 -7.57 -155.95 0.78 
      Max. My 8 -7.56 0.59 -157.91 
      Max. Vy 5 10.32 -155.95 0.78 
      Max. Vx 8 10.40 0.59 -157.91 
      Max. Torque 9     0.95 

L2 115.42 - 
74.3 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 14 -24.74 -0.68 -0.59 
      Max. Mx 5 -13.55 -710.31 5.93 
      Max. My 8 -13.53 5.07 -718.89 
      Max. Vy 5 16.16 -710.31 5.93 
      Max. Vx 8 16.43 5.07 -718.89 
      Max. Torque 9     1.91 

L3 74.3 - 39.22 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 14 -33.26 -0.68 -0.40 
      Max. Mx 5 -20.03 -1309.48 13.65 
      Max. My 8 -20.02 11.50 -1327.40 
      Max. Vy 5 18.69 -1309.48 13.65 
      Max. Vx 8 18.96 11.50 -1327.40 
      Max. Torque 9     1.91 

L4 39.22 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 14 -46.75 -0.68 -0.18 
      Max. Mx 5 -30.86 -2210.95 23.64 
      Max. My 8 -30.86 19.82 -2240.93 
      Max. Vy 5 21.51 -2210.95 23.64 
      Max. Vx 8 21.78 19.82 -2240.93 
      Max. Torque 9     1.89 
        

  
 

 Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical
K

Horizontal, X 
K

Horizontal, Z 
K

Pole Max. Vert 22 46.75 3.06 -5.35 
  Max. Hx 11 30.88 21.47 -0.14 
  Max. Hz 2 30.88 -0.21 21.67 
  Max. Mx 2 2229.48 -0.21 21.67 
  Max. Mz 5 2210.95 -21.50 0.22 
  Max. Torsion 9 1.88 10.87 -18.96 
  Min. Vert 1 30.88 0.00 0.00 
  Min. Hx 5 30.88 -21.50 0.22 
  Min. Hz 8 30.88 0.18 -21.76 
  Min. Mx 8 -2240.93 0.18 -21.76 
  Min. Mz 11 -2207.32 21.47 -0.14 
  Min. Torsion 3 -1.87 -10.91 18.86 
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Location Condition Gov. 
Load 

Comb. 

Vertical
K

Horizontal, X 
K

Horizontal, Z 
K

      
 
 

 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 30.88 0.00 0.00 0.03 -0.41 0.00
Dead+Wind 0 deg - No Ice 30.88 0.21 -21.67 -2229.48 -23.31 1.36
Dead+Wind 30 deg - No Ice 30.88 10.91 -18.86 -1940.69 -1123.46 1.87
Dead+Wind 60 deg - No Ice 30.88 18.67 -11.02 -1134.14 -1921.05 1.55
Dead+Wind 90 deg - No Ice 30.88 21.50 -0.22 -23.64 -2210.95 0.77
Dead+Wind 120 deg - No Ice 30.88 18.51 10.77 1108.16 -1903.41 0.27
Dead+Wind 150 deg - No Ice 30.88 10.57 18.81 1936.98 -1087.20 -0.42
Dead+Wind 180 deg - No Ice 30.88 -0.18 21.76 2240.93 19.82 -1.34
Dead+Wind 210 deg - No Ice 30.88 -10.87 18.96 1953.18 1119.57 -1.88
Dead+Wind 240 deg - No Ice 30.88 -18.64 11.08 1142.93 1917.01 -1.63
Dead+Wind 270 deg - No Ice 30.88 -21.47 0.14 16.14 2207.32 -0.75
Dead+Wind 300 deg - No Ice 30.88 -18.50 -10.71 -1099.97 1901.52 -0.21
Dead+Wind 330 deg - No Ice 30.88 -10.61 -18.68 -1921.32 1089.36 0.41
Dead+Ice+Temp 46.75 0.00 0.00 0.18 -0.68 0.00
Dead+Wind 0 
deg+Ice+Temp 

46.75 0.05 -6.12 -665.47 -6.66 0.56

Dead+Wind 30 
deg+Ice+Temp 

46.75 3.06 -5.32 -578.85 -334.03 0.66

Dead+Wind 60 
deg+Ice+Temp 

46.75 5.25 -3.10 -337.63 -571.58 0.50

Dead+Wind 90 
deg+Ice+Temp 

46.75 6.05 -0.06 -5.91 -657.98 0.20

Dead+Wind 120 
deg+Ice+Temp 

46.75 5.21 3.04 331.36 -566.98 -0.03

Dead+Wind 150 
deg+Ice+Temp 

46.75 2.98 5.31 578.33 -324.62 -0.28

Dead+Wind 180 
deg+Ice+Temp 

46.75 -0.05 6.14 668.91 4.50 -0.55

Dead+Wind 210 
deg+Ice+Temp 

46.75 -3.06 5.35 582.60 331.76 -0.66

Dead+Wind 240 
deg+Ice+Temp 

46.75 -5.24 3.12 340.39 569.31 -0.53

Dead+Wind 270 
deg+Ice+Temp 

46.75 -6.04 0.04 4.42 655.79 -0.20

Dead+Wind 300 
deg+Ice+Temp 

46.75 -5.21 -3.03 -328.75 565.19 0.05

Dead+Wind 330 
deg+Ice+Temp 

46.75 -2.99 -5.28 -573.80 323.85 0.29

Dead+Wind 0 deg - Service 30.88 0.08 -8.46 -871.48 -9.38 0.54
Dead+Wind 30 deg - Service 30.88 4.26 -7.37 -758.59 -439.43 0.73
Dead+Wind 60 deg - Service 30.88 7.29 -4.30 -443.31 -751.20 0.60
Dead+Wind 90 deg - Service 30.88 8.40 -0.09 -9.22 -864.51 0.30
Dead+Wind 120 deg - 
Service 

30.88 7.23 4.21 433.19 -744.29 0.11

Dead+Wind 150 deg - 
Service 

30.88 4.13 7.35 757.18 -425.25 -0.16

Dead+Wind 180 deg - 
Service 

30.88 -0.07 8.50 876.00 7.48 -0.52

Dead+Wind 210 deg - 
Service 

30.88 -4.25 7.41 763.52 437.37 -0.74

Dead+Wind 240 deg - 
Service 

30.88 -7.28 4.33 446.79 749.08 -0.65

Dead+Wind 270 deg - 
Service 

30.88 -8.39 0.05 6.33 862.56 -0.30

Dead+Wind 300 deg - 
Service 

30.88 -7.23 -4.18 -429.95 743.01 -0.08

Dead+Wind 330 deg - 
Service 

30.88 -4.14 -7.30 -751.01 425.55 0.17
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 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 -30.88 0.00 0.00 30.88 0.00 0.000% 
2 0.21 -30.88 -21.67 -0.21 30.88 21.67 0.000% 
3 10.91 -30.88 -18.86 -10.91 30.88 18.86 0.000% 
4 18.67 -30.88 -11.02 -18.67 30.88 11.02 0.000% 
5 21.50 -30.88 -0.22 -21.50 30.88 0.22 0.000% 
6 18.51 -30.88 10.77 -18.51 30.88 -10.77 0.000% 
7 10.57 -30.88 18.81 -10.57 30.88 -18.81 0.000% 
8 -0.18 -30.88 21.76 0.18 30.88 -21.76 0.000% 
9 -10.87 -30.88 18.96 10.87 30.88 -18.96 0.000% 

10 -18.64 -30.88 11.08 18.64 30.88 -11.08 0.000% 
11 -21.47 -30.88 0.14 21.47 30.88 -0.14 0.000% 
12 -18.50 -30.88 -10.71 18.50 30.88 10.71 0.000% 
13 -10.61 -30.88 -18.68 10.61 30.88 18.68 0.000% 
14 0.00 -46.75 0.00 0.00 46.75 0.00 0.000% 
15 0.05 -46.75 -6.12 -0.05 46.75 6.12 0.000% 
16 3.06 -46.75 -5.32 -3.06 46.75 5.32 0.000% 
17 5.25 -46.75 -3.10 -5.25 46.75 3.10 0.000% 
18 6.05 -46.75 -0.06 -6.05 46.75 0.06 0.000% 
19 5.21 -46.75 3.04 -5.21 46.75 -3.04 0.000% 
20 2.98 -46.75 5.31 -2.98 46.75 -5.31 0.000% 
21 -0.05 -46.75 6.14 0.05 46.75 -6.14 0.000% 
22 -3.06 -46.75 5.35 3.06 46.75 -5.35 0.000% 
23 -5.24 -46.75 3.12 5.24 46.75 -3.12 0.000% 
24 -6.04 -46.75 0.04 6.04 46.75 -0.04 0.000% 
25 -5.21 -46.75 -3.03 5.21 46.75 3.03 0.000% 
26 -2.99 -46.75 -5.28 2.99 46.75 5.28 0.000% 
27 0.08 -30.88 -8.46 -0.08 30.88 8.46 0.000% 
28 4.26 -30.88 -7.37 -4.26 30.88 7.37 0.000% 
29 7.29 -30.88 -4.30 -7.29 30.88 4.30 0.000% 
30 8.40 -30.88 -0.09 -8.40 30.88 0.09 0.000% 
31 7.23 -30.88 4.21 -7.23 30.88 -4.21 0.000% 
32 4.13 -30.88 7.35 -4.13 30.88 -7.35 0.000% 
33 -0.07 -30.88 8.50 0.07 30.88 -8.50 0.000% 
34 -4.25 -30.88 7.41 4.25 30.88 -7.41 0.000% 
35 -7.28 -30.88 4.33 7.28 30.88 -4.33 0.000% 
36 -8.39 -30.88 0.05 8.39 30.88 -0.05 0.000% 
37 -7.23 -30.88 -4.18 7.23 30.88 4.18 0.000% 
38 -4.14 -30.88 -7.30 4.14 30.88 7.30 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 0.00005068 
3 Yes 5 0.00000001 0.00055253 
4 Yes 5 0.00000001 0.00050560 
5 Yes 4 0.00000001 0.00018795 
6 Yes 5 0.00000001 0.00050980 
7 Yes 5 0.00000001 0.00051766 
8 Yes 4 0.00000001 0.00064182 
9 Yes 5 0.00000001 0.00050307 

10 Yes 5 0.00000001 0.00054764 
11 Yes 4 0.00000001 0.00060793 
12 Yes 5 0.00000001 0.00050284 
13 Yes 5 0.00000001 0.00049717 
14 Yes 4 0.00000001 0.00000001 
15 Yes 5 0.00000001 0.00019893 
16 Yes 5 0.00000001 0.00025897 
17 Yes 5 0.00000001 0.00025124 
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18 Yes 5 0.00000001 0.00019552 
19 Yes 5 0.00000001 0.00024864 
20 Yes 5 0.00000001 0.00025349 
21 Yes 5 0.00000001 0.00019971 
22 Yes 5 0.00000001 0.00025207 
23 Yes 5 0.00000001 0.00025572 
24 Yes 5 0.00000001 0.00019440 
25 Yes 5 0.00000001 0.00024722 
26 Yes 5 0.00000001 0.00024605 
27 Yes 4 0.00000001 0.00022396 
28 Yes 5 0.00000001 0.00005474 
29 Yes 5 0.00000001 0.00004550 
30 Yes 4 0.00000001 0.00008286 
31 Yes 5 0.00000001 0.00004709 
32 Yes 5 0.00000001 0.00004872 
33 Yes 4 0.00000001 0.00017382 
34 Yes 5 0.00000001 0.00004482 
35 Yes 5 0.00000001 0.00005331 
36 Yes 4 0.00000001 0.00011362 
37 Yes 5 0.00000001 0.00004605 
38 Yes 5 0.00000001 0.00004486 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section
No.

Elevation 

ft

Horz. 
Deflection

in

Gov. 
Load 

Comb. 

Tilt 

°

Twist 

°
L1 147.5 - 115.42 28.98 34 1.635 0.004 
L2 119.33 - 74.3 19.49 34 1.549 0.004 
L3 79.02 - 39.22 8.33 34 1.006 0.002 
L4 44.8 - 0 2.68 34 0.543 0.001 

      
  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

ft

Appurtenance Gov. 
Load 

Comb. 

Deflection

in

Tilt 

°

Twist 

°

Radius of 
Curvature 

ft
149.00 DB225-C 34 28.98 1.635 0.004 40541 
140.00 HP2-102 34 26.40 1.628 0.004 27027 
139.00 DB225-C 34 26.05 1.627 0.004 23847 
130.00 AM-X-CD-16-65-00T-RET w/ 

Mount Pipe 
34 23.00 1.606 0.004 11582 

118.00 APXV18-206517S-C w/ Mount 
Pipe 

34 19.07 1.538 0.004 7000 

109.00 VHLP800-11 34 16.27 1.446 0.003 5775 
108.00 LLPX310R w/ Mount Pipe 34 15.97 1.434 0.003 5666 
107.00 VHLP2-18 34 15.67 1.422 0.003 5562 
85.00 WL 14-69/S 34 9.72 1.098 0.002 3950 
81.50 10' x 3'' Pipe Mount 34 8.89 1.044 0.002 3780 
78.00 Side Arm Mount [SO 104-3] 34 8.11 0.991 0.002 3678 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section
No.

Elevation 

ft

Horz. 
Deflection

in

Gov. 
Load 

Comb. 

Tilt 

°

Twist 

°
L1 147.5 - 115.42 74.06 9 4.183 0.011 
L2 119.33 - 74.3 49.83 9 3.962 0.009 
L3 79.02 - 39.22 21.31 9 2.574 0.005 
L4 44.8 - 0 6.85 9 1.388 0.002 
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Section
No.

Elevation 

ft

Horz. 
Deflection

in

Gov. 
Load 

Comb. 

Tilt 

°

Twist 

°
      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 

ft

Appurtenance Gov. 
Load 

Comb. 

Deflection

in

Tilt 

°

Twist 

°

Radius of 
Curvature 

ft
149.00 DB225-C 9 74.06 4.183 0.011 16097 
140.00 HP2-102 9 67.47 4.165 0.010 10731 
139.00 DB225-C 9 66.59 4.162 0.010 9468 
130.00 AM-X-CD-16-65-00T-RET w/ 

Mount Pipe 
9 58.79 4.109 0.010 4597 

118.00 APXV18-206517S-C w/ Mount 
Pipe 

9 48.74 3.935 0.009 2775 

109.00 VHLP800-11 9 41.60 3.699 0.008 2281 
108.00 LLPX310R w/ Mount Pipe 9 40.83 3.668 0.008 2237 
107.00 VHLP2-18 9 40.06 3.636 0.008 2195 
85.00 WL 14-69/S 9 24.85 2.809 0.005 1553 
81.50 10' x 3'' Pipe Mount 9 22.74 2.671 0.005 1485 
78.00 Side Arm Mount [SO 104-3] 9 20.74 2.535 0.005 1445 

  
 
 

 Compression Checks   
 
 

 Pole Design Data    
 
Section

No.
Elevation 

ft

Size L

ft

Lu

ft

Kl/r Fa

ksi 

A

in2

Actual
P
K

Allow.
Pa

K

Ratio
P
Pa

L1 147.5 - 115.42 
(1) 

TP31.25x24x0.2188 32.08 0.00 0.0 39.00 20.9319 -7.55 816.34 0.009  

L2 115.42 - 74.3 
(2) 

TP37.75x29.9289x0.2188 45.03 0.00 0.0 37.01 25.4892 -13.53 943.42 0.014  

L3 74.3 - 39.22 
(3) 

TP44.63x36.4927x0.3125 39.80 0.00 0.0 39.00 42.8258 -20.02 1670.21 0.012  

L4 39.22 - 0 (4) TP51.25x42.8641x0.375 44.80 0.00 0.0 39.00 60.5540 -30.86 2361.60 0.013  
                      

 
 

 Pole Bending Design Data    
 
Section

No.
Elevation 

ft

Size Actual
Mx

kip-ft

Actual
fbx 

ksi 

Allow.
Fbx 

ksi 

Ratio
fbx 

Fbx

Actual
My

kip-ft

Actual
fby 

ksi 

Allow.
Fby 

ksi 

Ratio
fby 

Fby

L1 147.5 - 
115.42 (1) 

TP31.25x24x0.2188 158.26 12.19 39.00 0.313 0.00 0.00 39.00 0.000

L2 115.42 - 74.3 
(2) 

TP37.75x29.9289x0.2188 721.64 37.43 37.01 1.011 0.00 0.00 37.01 0.000

L3 74.3 - 39.22 
(3) 

TP44.63x36.4927x0.3125 1333.4
7 

35.05 39.00 0.899 0.00 0.00 39.00 0.000

L4 39.22 - 0 (4) TP51.25x42.8641x0.375 2251.3
0 

35.52 39.00 0.911 0.00 0.00 39.00 0.000

                      
 
 

 Pole Shear Design Data   
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Section
No.

Elevation 

ft

Size Actual
V
K

Actual
fv

ksi 

Allow.
Fv

ksi 

Ratio
fv
Fv

Actual
T

kip-ft

Actual
fvt

ksi 

Allow.
Fvt

ksi 

Ratio
fvt 

Fvt

L1 147.5 - 
115.42 (1) 

TP31.25x24x0.2188 10.46 0.50 26.00 0.038 0.95 0.04 26.00 0.001

L2 115.42 - 74.3 
(2) 

TP37.75x29.9289x0.2188 16.53 0.65 26.00 0.050 1.91 0.05 26.00 0.002

L3 74.3 - 39.22 
(3) 

TP44.63x36.4927x0.3125 19.06 0.45 26.00 0.034 1.90 0.02 26.00 0.001

L4 39.22 - 0 (4) TP51.25x42.8641x0.375 21.88 0.36 26.00 0.028 1.88 0.01 26.00 0.001
                      

 
 
 

 Pole Interaction Design Data    
 
Section

No.
Elevation 

ft

Ratio
P
Pa

Ratio
fbx 

Fbx

Ratio
fby 

Fby

Ratio
fv
Fv

Ratio
fvt 

Fvt

Comb. 
Stress 
Ratio

Allow.
Stress 
Ratio

Criteria 

L1 147.5 - 
115.42 (1) 

0.009 0.313 0.000 0.038 0.001 0.322  1.333 H1-3+VT  

L2 115.42 - 74.3 
(2) 

0.014 1.011 0.000 0.050 0.002 1.026  1.333 H1-3+VT  

L3 74.3 - 39.22 
(3) 

0.012 0.899 0.000 0.034 0.001 0.911  1.333 H1-3+VT  

L4 39.22 - 0 (4) 0.013 0.911 0.000 0.028 0.001 0.924  1.333 H1-3+VT  

                    
 
 
 

 Section Capacity Table 
 
Section

No.
Elevation 

ft
Component 

Type
Size Critical

Element
P
K

SF*Pallow 

K
%

Capacity
Pass 
Fail 

L1 147.5 - 115.42 Pole TP31.25x24x0.2188 1 -7.55 1088.18 24.2 Pass  
L2 115.42 - 74.3 Pole TP37.75x29.9289x0.2188 2 -13.53 1257.58 77.0 Pass  
L3 74.3 - 39.22 Pole TP44.63x36.4927x0.3125 3 -20.02 2226.39 68.3 Pass  
L4 39.22 - 0 Pole TP51.25x42.8641x0.375 4 -30.86 3148.01 69.3 Pass  

              Summary   
            Pole (L2) 77.0 Pass  
      RATING = 77.0 Pass  

 
 
 
 

 



May 17, 2016 
147.5 Ft Monopole Tower Structural Analysis CCI BU No 841793 
Project Number 1237126, Application 335256, Revision 7 Page 24 

tnxTower Report - version 7.0.5.1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

BASE LEVEL DRAWING 
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APPENDIX C 
 

ADDITIONAL CALCULATIONS 



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#: F  

Site Name: 2251 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 F --> Maximum Rod Tension 114.5 Kips
Yield, Fy: 75 ksi Allowable Tension: 195.0 Kips

Strength, Fu: 100 ksi Anchor Rod Stress Ratio: 58.7% Pass
Bolt Circle: 58 in

Anchor Spacing: 6 in

Base Plate Results Flexural Check PL Ref. Data
W=Side: 57 in Base Plate Stress: 32.6 ksi Yield Line (in):

Thick: 2.75 in Allowable PL Bending Stress: 36.0 ksi 29.36
Grade: 36 ksi Base Plate Stress Ratio: 90.5% Pass Max PL Length:

Clip Distance: 15 in 29.36
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) 2̂: N/A
Groove Angle: 45 <-- Disregard Plate Tension+Shear, ft/Ft+(fv/Fv) 2̂: 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: 51.25 in
Thick: 0.375 in

Grade: 65 ksi
# of Sides: 18 "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

335256 Rev. 7

841793
Windsor Pine Lane

Anchor Rod Data Unfactored Shear, V:
Unfactored Axial, P:

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

Unfactored Moment, M:

CCIplate v2.0 Analysis Date: 5/18/2016



CCI�Foundation�Tool�Suite���Monopole�Pier�
CCIFTS�1.2.108.14286���Phase�1�2 Date: 5/18/2016

BU: 841793
Site�Name: Windsor�Pine�Lane
App�Number: 335256�Rev.�7
Work�Order: 1237126

Monopole�Drilled�Pier

Input
Criteria

TIA�Revision: F
ACI�318�Revision: 2002
Seismic�Category: B

Forces
Compression 31 kips
Shear 22 kips
Moment 2251 k�ft
Swelling�Force 0 kips

Foundation�Dimensions
Pier�Diameter: 7 ft
Ext.�above�grade: 0 ft
Depth�below�grade: 32 ft

Material�Properties
Number�of�Rebar: 30
Rebar�Size: 11
Tie�Size 3
Rebar�tensile�strength: 60 ksi
Concrete�Strength: 3000 psi
Ultimate�Concrete�Strain 0.003 in/in
Clear�Cover�to�Ties: 3 in

Soil�Profile:� 1

Layer
Thickness

(ft)
From
(ft)

To
(ft)

Unit�Weight
(pcf)

Cohesion
(psf)

Friction�
Angle
(deg)

Ultimate�
Uplift�Skin�
Friction
(ksf)

Ultimate�
Comp.�Skin�
Friction
(ksf)

Ultimate�
Bearing�
Capacity
(ksf)

SPT�'N'�
Counts

1 3 0 3 120 0 0 0 0 0
2 4 3 7 120 0 30 0 0 0
3 25 7 32 50 500 0 0 0 3

Analysis�Results
Concrete/Steel�Check

Soil�Lateral�Capacity Mu�(from�soil�analysis) 3044.08 k�ft
Depth�to�Zero�Shear: 4.79 ft �Mn 7171.61 k�ft
Max�Moment,�Mu: 2341.60 k�ft RATING: 42.4%
Soil�Safety�Factor: 2.40
Safety�Factor�Req'd: 2

RATING: 83.3% rho�provided 0.84
rho�required 0.33 OK

Soil�Axial�Capacity
Skin�Friction�(k): 0.00 kips Rebar�Spacing 6.53
End�Bearing�(k): 57.73 kips Spacing�required 22.56 OK
Comp.�Capacity�(k),��Cn: 57.73 kips
Comp.�(k),�Cu: 40.30 kips

RATING: 69.8% Dev.�Length�required 26.96
Dev.�Length�provided 61.78 OK

Overall�Foundation�Rating: 83.3%

(30)�� #11

#3�Tie�Size

32
'

32
'

0'

7'

3"�C.C.

Page�1�of�1
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1 Executive Summary
Crown Castle on behalf of eyeTower has contracted with Sitesafe, Inc. (Sitesafe),
an independent Radio Frequency (RF) regulatory and engineering consulting firm,
to determine whether the proposed communications site, 841793 - Windsor Pine
Lane, located at 50 Pine Lane, Windsor, CT, is in compliance with Federal
Communication Commission (FCC) Rules and Regulations for RF emissions.

This report contains a detailed summary of the RF environment at the site including:

 diagram of the site;
 inventory of the make / model of all antennas
 theoretical MPE based on modeling.

This report addresses exposure to radio frequency electromagnetic fields in
accordance with the FCC Rules and Regulations for all individuals, classified in two
groups, “Occupational or Controlled” and “General Public or Uncontrolled.”  This
site will be compliant with the FCC rules and regulations, as described in OET
Bulletin 65. The corrective actions needed to make this site compliant are located
in Section 3.2.

This document and the conclusions herein are based on the information provided
by eyeTower.

If you have any questions regarding RF safety and regulatory compliance, please
do not hesitate to contact Sitesafe’s Customer Support Department at (703) 276-
1100.
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2 Regulatory Basis
2.1 FCC Rules and Regulations

In 1996, the Federal Communication Commission (FCC) adopted regulations for
the evaluating of the effects of RF emissions in 47 CFR § 1.1307 and 1.1310. The
guideline from the FCC Office of Engineering and Technology is Bulletin 65 (“OET
Bulletin 65”), Evaluating Compliance with FCC Guidelines for Human Exposure to
Radio Frequency Electromagnetic Fields, Edition 97-01, published August
1997. Since 1996 the FCC periodically reviews these rules and regulations as per
their congressional mandate.

FCC regulations define two separate tiers of exposure limits: Occupational or
“Controlled environment” and General Public or “Uncontrolled environment”. The
General Public limits are generally five times more conservative or restrictive than
the Occupational limit. These limits apply to accessible areas where workers or the
general public may be exposed to Radio Frequency (RF) electromagnetic fields.

Occupational or Controlled limits apply in situations in which persons are exposed
as a consequence of their employment and where those persons exposed have
been made fully aware of the potential for exposure and can exercise control over
their exposure.

An area is considered a Controlled environment when access is limited to these
aware personnel. Typical criteria are restricted access (i.e. locked or alarmed
doors, barriers, etc.) to the areas where antennas are located coupled with proper
RF warning signage. A site with Controlled environments is evaluated with
Occupational limits.

All other areas are considered Uncontrolled environments. If a site has no access
controls or no RF warning signage it is evaluated with General Public limits.

The theoretical modeling of the RF electromagnetic fields has been performed in
accordance with OET Bulletin 65.  The Maximum Permissible Exposure (MPE) limits
utilized in this analysis are outlined in the following diagram:

FCC Limits for Maximum Permissible Exposure (MPE)
Plane-wave Equivalent Power Density
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Limits for Occupational/Controlled Exposure (MPE)
Frequency
Range
(MHz)

Electric
Field
Strength (E)
(V/m)

Magnetic
Field
Strength
(H) (A/m)

Power
Density  (S)
(mW/cm2)

Averaging Time |E|2,
|H|2 or S (minutes)

0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/f2)* 6
30-300 61.4 0.163 1.0 6
300-1500 -- -- f/300 6
1500-
100,000

-- -- 5 6

Limits for General Population/Uncontrolled Exposure (MPE)
Frequency
Range
(MHz)

Electric
Field
Strength (E)
(V/m)

Magnetic
Field
Strength
(H) (A/m)

Power
Density  (S)
(mW/cm2)

Averaging Time |E|2,
|H|2 or S (minutes)

0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f2)* 30
30-300 27.5 0.073 0.2 30
300-1500 -- -- f/1500 30
1500-
100,000

-- -- 1.0 30

f = frequency in MHz *Plane-wave equivalent power density

2.2 OSHA Statement
The General Duty clause of the OSHA Act (Section 5) outlines the occupational
safety and health responsibilities of the employer and employee.  The General Duty
clause in Section 5 states:

(a) Each employer –
(1) shall furnish to each of his employees employment and a

place of employment which are free from recognized hazards
that are causing or are likely to cause death or serious physical
harm to his employees;

(2) shall comply with occupational safety and health standards
promulgated under this Act.

(b) Each employee shall comply with occupational safety and health standards
and all rules, regulations, and orders issued pursuant to this Act which are
applicable to his own actions and conduct.

OSHA has defined Radiofrequency and Microwave Radiation safety standards for
workers who may enter hazardous RF areas. Regulation Standards 29 CFR §
1910.147 identify a generic Lock Out Tag Out procedure aimed to control the
unexpected energization or start up of machines when maintenance or service is
being performed.
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3 Site Compliance
3.1 Site Compliance Statement

Upon evaluation of the cumulative RF emission levels from all operators at this site,
Sitesafe has determined that:

This site will be compliant with the FCC rules and regulations, as described in OET
Bulletin 65. The corrective actions needed to make this site compliant are located
in Section 3.2.

The compliance determination is based on theoretical modeling, RF signage
placement recommendations, proposed antenna inventory and the level of
restricted access to the antennas at the site. Any deviation from the eyeTower’s
proposed deployment plan could result in the site being rendered non-compliant.

3.2 Actions for Site Compliance
Based on common industry practice and our understanding of FCC and OSHA
requirements, this section provides a statement of recommendations for site
compliance. RF alert signage recommendations have been proposed based on
theoretical analysis of MPE levels. Barriers can consist of locked doors, fencing,
railing, rope, chain, paint striping or tape, combined with RF alert signage.

Sitesafe found one or more issues that led to our determination. The site will be
made compliant if the following changes are implemented:

Tower Access Location
Yellow caution sign recommended.
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4 Safety Plan and Procedures
The following items are general safety recommendations that should be
administered on a site by site basis as needed by the carrier.

General Maintenance Work: Any maintenance personnel required to work
immediately in front of antennas and / or in areas indicated as above 100% of the
Occupational MPE limits should coordinate with the wireless operators to disable
transmitters during their work activities.

Training and Qualification Verification: All personnel accessing areas indicated as
exceeding the General Population MPE limits should have a basic understanding
of EME awareness and RF Safety procedures when working around transmitting
antennas.  Awareness training increases a workers understanding to potential RF
exposure scenarios.  Awareness can be achieved in a number of ways (e.g.
videos, formal classroom lecture or internet based courses).

Physical Access Control: Access restrictions to transmitting antennas locations is
the primary element in a site safety plan.  Examples of access restrictions are as
follows:

 Locked door or gate
 Alarmed door
 Locked ladder access
 Restrictive Barrier at antenna (e.g. Chain link with posted RF Sign)

RF Signage: Everyone should obey all posted signs at all times.  RF signs play an
important role in properly warning a worker prior to entering into a potential RF
Exposure area.

Assume all antennas are active: Due to the nature of telecommunications
transmissions, an antenna transmits intermittently.  Always assume an antenna is
transmitting.  Never stop in front of an antenna. If you have to pass by an antenna,
move through as quickly and safely as possible thereby reducing any exposure to
a minimum.

Maintain a 3 foot clearance from all antennas: There is a direct correlation
between the strength of an EME field and the distance from the transmitting
antenna.  The further away from an antenna, the lower the corresponding EME
field is.

Site RF Emissions Diagram: Section 5 of this report contains an RF Diagram that
outlines various theoretical Maximum Permissible Exposure (MPE) areas at the site.
The modeling is a worst case scenario assuming a duty cycle of 100% for each
transmitting antenna at full power.  This analysis is based on one of two access
control criteria:  General Public criteria means the access to the site is uncontrolled
and anyone can gain access.  Occupational criteria means the access is
restricted and only properly trained individuals can gain access to the antenna
locations.
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5 Analysis
5.1 RF Emissions Diagram

The RF diagram(s) below display theoretical spatially averaged percentage of the
Maximum Permissible Exposure for all systems at the site unless otherwise noted.
These diagrams use modeling as prescribed in OET Bulletin 65 and assumptions
detailed in Appendix B.

The key at the bottom of each diagram indicates if percentages displayed are
referenced to FCC General Population Maximum Permissible Exposure (MPE) limits.
Color coding on the diagram is as follows:

 Gray represents areas predicted to be at 5% of the MPE limits, or below.
 Green represents areas predicted to be between 5% and 100% of the MPE

limits.
 Blue represents areas predicted to be between 100% and 500% of the MPE

limits.
 Yellow represents areas predicted to be between 500% and 5000% of the MPE

limits.
 Red areas indicated predicted levels greater than 5000% of the MPE limits.

General Population diagrams are specified when an area is accessible to the
public; i.e. personnel that do not meet Occupational or RF Safety trained criteria,
could gain access.

If trained occupational personnel require access to areas that are delineated as
Blue or above 100% of the limit, Sitesafe recommends that they utilize the proper
personal protection equipment (RF monitors), coordinate with the carriers to
reduce or shutdown power, or make real-time power density measurements with
the appropriate power density meter to determine real-time MPE levels. This will
allow the personnel to ensure that their work area is within exposure limits.

The key at the bottom also indicates the level or height of the modeling with
respect to the main level.  The origin is typically referenced to the main rooftop
level, or ground level for a structure without access to the antenna level.  For
example:

Average from 0 feet above to 6 feet above origin

and

Average from 20 feet above to 26 feet above origin

The first indicates modeling at the main rooftop (or ground) level averaged over 6
feet.  The second indicates modeling at a higher level (possibly a penthouse level)
of 20 feet averaged over 6 feet.

Abbreviations used in the RF Emissions Diagrams
PH=##’ Penthouse at ## feet above main roof

Additional Information in the RF Emissions Diagrams Key
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6 Antenna Inventory
The Antenna Inventory shows all transmitting antennas at the site.  This inventory
was provided by the customer, and was utilized by Sitesafe to perform theoretical
modeling of RF emissions.  The inventory coincides with the site diagrams in this
report, identifying each antenna’s location at 841793 - Windsor Pine Lane.  The
antenna information collected includes the following information:

 Licensee or wireless operator name
 Frequency or frequency band
 Transmitter power – Effective Radiated Power (“ERP”), or Equivalent Isotropic

Radiated Power (“EIRP”) in Watts
 Antenna manufacturer make, model, and gain

For other carriers at this site, the use of “Generic” as an antenna model, or
“Unknown” for an operator means the information with regard to carrier, their FCC
license and/or antenna information was not available nor could it be secured
while on site.  Equipment, antenna models and nominal transmit power were used
for modeling, based on past experience with radio service providers.
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The following antenna inventory, on this and the following page, were provided by the customer and were utilized to create
the site model diagrams:

Table 3: Antenna Inventory
Ant
#

Operated By TX
Freq

(MHz)

ERP
(Watts)

Antenna
Gain
(dBd)

Az
(Deg)

Antenna Model Ant
Type

Len
(ft)

Horizontal
Half Power
Beamwidth

(Deg)

Location

X Y Z
(AGL)

1 eyeTower 174 0* 9.11 222 Wade Antenna J105-HI
(Proposed)

Yagi 3 76 261.2' 326.3' 78'

2 eyeTower 470 0* 9.97 240 Wade Antenna WL 14-69/S
(Proposed)

Yagi 1.2 60 261.2' 326.3' 83'

3 eyeTower 470 0* 9.97 270 Wade Antenna WL 14-69/S
(Proposed)

Yagi 1.2 60 256.9' 332.5' 83'

4 eyeTower 470 0* 9.97 222 Wade Antenna WH14-69/S
(Proposed)

Yagi 1.2 60 256.9' 332.4' 85'

5 eyeTower 470 0* 9.97 260 Wade Antenna WL 14-69/S
(Proposed)

Yagi 1.2 60 261.2' 326.3' 85'

6 CLEARWIRE 2500 355 15.15 0 Andrew LLPX310R Panel 3.5 65 257.6' 338.7' 108'
7 CLEARWIRE 11265 100.6 31.16 74.2 Andrew VHLP800-11 Aperture 2.5 2 263.6' 339.8' 109'
8 CLEARWIRE 18000 58.3 37.66 0 Andrew VHLP2-18 Aperture 2 2 263.6' 339.8' 107'
9 CLEARWIRE 2500 355 15.15 120 Andrew LLPX310R Panel 3.5 65 269.5' 329.9' 108'
10 CLEARWIRE 17815 16.5 37.66 160.2 Andrew VHLP2-18 Aperture 2 2 267.7' 324.7' 107'
11 CLEARWIRE 2500 355 15.15 240 Andrew LLPX310R Panel 3.5 65 255.8' 323.8' 108'
12 CLEARWIRE 11505 100.6 31.16 187.2 Andrew VHLP800-11 Aperture 2.5 2 251.6' 328.4' 109'
13 CROWN CASTLE 1900 0 16.97 60 RFS APXV18-206517S-C-A20 Panel 6 65.9 263.8' 332.5' 118'
14 CROWN CASTLE 1900 0 16.97 180 RFS APXV18-206517S-C-A20 Panel 6 65.9 261' 327.8' 118'
15 CROWN CASTLE 1900 0 16.97 300 RFS APXV18-206517S-C-A20 Panel 6 65.9 258.3' 332.5' 118'
16 AT&T MOBILITY LLC 737 883.4 11.68 23 CCI Antennas HPA-65R-BUU-H6 Panel 6 66.2 254.8' 342.8' 130'
16 AT&T MOBILITY LLC 1900 1702.8 14.53 23 CCI Antennas HPA-65R-BUU-H6 Panel 6 61.1 254.8' 342.8' 130'
17 AT&T MOBILITY LLC 850 2477.9 14.91 23 Powerwave P65-17-XLH-RR Panel 8 63 266.9' 336.8' 130'
17 AT&T MOBILITY LLC 1900 2259.9 14.51 23 Powerwave P65-17-XLH-RR Panel 8 63 266.9' 336.8' 130'
18 AT&T MOBILITY LLC 2300 1919.3 15.05 23 Quintel QS66512-3 Panel 6 58 274' 334.7' 130'
19 AT&T MOBILITY LLC 737 883.4 11.68 143 CCI Antennas HPA-65R-BUU-H6 Panel 6 66.2 274.6' 330.2' 130'
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Table 3: Antenna Inventory
Ant
#

Operated By TX
Freq

(MHz)

ERP
(Watts)

Antenna
Gain
(dBd)

Az
(Deg)

Antenna Model Ant
Type

Len
(ft)

Horizontal
Half Power
Beamwidth

(Deg)

Location

X Y Z
(AGL)

19 AT&T MOBILITY LLC 1900 1702.8 14.53 143 CCI Antennas HPA-65R-BUU-H6 Panel 6 61.1 274.6' 330.2' 130'
20 AT&T MOBILITY LLC 850 1945.8 13.86 143 KMW AM-X-CD-16-65-00T Panel 6 63 263.3' 322.6' 130'
20 AT&T MOBILITY LLC 1900 2685.9 15.26 143 KMW AM-X-CD-16-65-00T Panel 6 67 263.3' 322.6' 130'
21 AT&T MOBILITY LLC 2300 1919.3 15.05 143 Quintel QS66512-3 Panel 6 58 257.9' 317.5' 130'
22 AT&T MOBILITY LLC 737 1271 13.26 263 CCI Antennas HPA-65R-BUU-H8 Panel 7.7 64.9 253.7' 319.4' 130'
22 AT&T MOBILITY LLC 1900 1795.4 14.76 263 CCI Antennas HPA-65R-BUU-H8 Panel 7.7 63.1 253.7' 319.4' 130'
23 AT&T MOBILITY LLC 850 1945.8 13.86 263 KMW AM-X-CD-16-65-00T Panel 6 63 252.8' 332.8' 130'
23 AT&T MOBILITY LLC 1900 2685.9 15.26 263 KMW AM-X-CD-16-65-00T Panel 6 67 252.8' 332.8' 130'
24 AT&T MOBILITY LLC 2300 1637.4 14.36 263 CCI Antennas TPA-65R-LCUUUU-H8 Panel 8 65 251.1' 340' 130'
25 Town of Windsor 45 100 5 90 Andrew DB225-C Yagi 10 120 279.3' 332.8' 134'
26 Town of Windsor 22817 402.4 37.96 1.9 Andrew HP2-102 Aperture 2 2 260.6' 332.7' 140'
27 Town of Windsor 45 100 5 60 Andrew DB225-C Yagi 10 120 275.6' 338.8' 153'

NOTE: X, Y and Z indicate relative position of the antenna to the origin location on the site, displayed in the model results diagram. Specifically, the Z
reference indicates antenna height above the ground level. ERP values provided by the client and used in the modeling may be greater than are currently
deployed. For other carriers at this site the use of “Generic” as an antenna model or “Unknown” for a wireless operator means the information with regard to
carrier, their FCC license and/or antenna information was not available nor could it be secured while on site.  Equipment, antenna models and nominal
transmit power were used for modeling, based on past experience with radio service providers.

* Antennas are operating as receive only and have been modeled with “Zero” ERP.
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7 Engineer Certification

The professional engineer whose seal appears on the cover of this document hereby

certifies and affirms that:

I am registered as a Professional Engineer in the jurisdiction indicated in the

professional engineering stamp on the cover of this document; and

That I am an employee of Sitesafe, Inc., in Arlington, Virginia, at which place the staff

and I provide RF compliance services to clients in the wireless communications industry; and

That I am thoroughly familiar with the Rules and Regulations of the Federal

Communications Commission (FCC) as well as the regulations of the Occupational Safety

and Health Administration (OSHA), both in general and specifically as they apply to the FCC

Guidelines for Human Exposure to Radio-frequency Radiation; and

That I have thoroughly reviewed this Site Compliance Report and believe it to be true

and accurate to the best of my knowledge as assembled by and attested to by Kevin Smith.

May 31, 2016
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Appendix A – Statement of Limiting Conditions
Sitesafe will not be responsible for matters of a legal nature that affect the site or
property.

Due to the complexity of some wireless sites, Sitesafe performed this analysis and
created this report utilizing best industry practices and due diligence.  Sitesafe
cannot be held accountable or responsible for anomalies or discrepancies due to
actual site conditions (i.e., mislabeling of antennas or equipment, inaccessible
cable runs, inaccessible antennas or equipment, etc.) or information or data
supplied by eyeTower, the site manager, or their affiliates, subcontractors or
assigns.

Sitesafe has provided computer generated model(s) in this Site Compliance Report
to show approximate dimensions of the site, and the model is included to assist the
reader of the compliance report to visualize the site area, and to provide
supporting documentation for Sitesafe’s recommendations.

Sitesafe may note in the Site Compliance Report any adverse physical conditions,
such as needed repairs, observed during the survey of the subject property or that
Sitesafe became aware of during the normal research involved in performing this
survey.  Sitesafe will not be responsible for any such conditions that do exist or for
any engineering or testing that might be required to discover whether such
conditions exist.  Because Sitesafe is not an expert in the field of mechanical
engineering or building maintenance, the Site Compliance Report must not be
considered a structural or physical engineering report.

Sitesafe obtained information used in this Site Compliance Report from sources that
Sitesafe considers reliable and believes them to be true and correct.  Sitesafe does
not assume any responsibility for the accuracy of such items that were furnished by
other parties.  When conflicts in information occur between data provided by a
second party and physical data collected by Sitesafe, the physical data will be
used.
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Appendix B – Assumptions and Definitions
General Model Assumptions

In this site compliance report, it is assumed that all antennas are operating at full
power at all times.  Software modeling was performed for all transmitting antennas
located on the site.  Sitesafe has further assumed a 100% duty cycle and maximum
radiated power.

The site has been modeled with these assumptions to show the maximum RF
energy density.  Sitesafe believes this to be a worst-case analysis, based on best
available data.  Areas modeled to predict emissions greater than 100% of the
applicable MPE level may not actually occur, but are shown as a worst-case
prediction that could be realized real time.  Sitesafe believes these areas to be
safe for entry by occupationally trained personnel utilizing appropriate personal
protective equipment (in most cases, a personal monitor).

Thus, at any time, if power density measurements were made, we believe the real-
time measurements would indicate levels below those depicted in the RF emission
diagram(s) in this report.  By modeling in this way, Sitesafe has conservatively shown
exclusion areas – areas that should not be entered without the use of a personal
monitor, carriers reducing power, or performing real-time measurements to
indicate real-time exposure levels.

Use of Generic Antennas
For the purposes of this report, the use of “Generic” as an antenna model, or
“Unknown” for an operator means the information about a carrier, their FCC
license and/or antenna information was not provided and could not be obtained
while on site.  In the event of unknown information, Sitesafe will use our industry
specific knowledge of equipment, antenna models, and transmit power to model
the site.  If more specific information can be obtained for the unknown
measurement criteria, Sitesafe recommends remodeling of the site utilizing the
more complete and accurate data. Information about similar facilities is used
when the service is identified and associated with a particular antenna. If no
information is available regarding the transmitting service associated with an
unidentified antenna, using the antenna manufacturer’s published data regarding
the antenna’s physical characteristics makes more conservative assumptions.

Where the frequency is unknown, Sitesafe uses the closest frequency in the
antenna’s range that corresponds to the highest Maximum Permissible Exposure
(MPE), resulting in a conservative analysis.
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Definitions

5% Rule – The rules adopted by the FCC specify that, in general, at multiple
transmitter sites actions necessary to bring the area into compliance with the
guidelines are the shared responsibility of all licensees whose transmitters produce
field strengths or power density levels at the area in question in excess of 5% of the
exposure limits.  In other words, any wireless operator that contributes 5% or greater
of the MPE limit in an area that is identified to be greater than 100% of the MPE limit
is responsible taking corrective actions to bring the site into compliance.

Compliance – The determination of whether a site is safe or not with regards to
Human Exposure to Radio Frequency Radiation from transmitting antennas.

Decibel (dB) – A unit for measuring power or strength of a signal.

Duty Cycle – The percent of pulse duration to the pulse period of a periodic pulse
train. Also, may be a measure of the temporal transmission characteristic of an
intermittently transmitting RF source such as a paging antenna by dividing average
transmission duration by the average period for transmission. A duty cycle of 100%
corresponds to continuous operation.

Effective (or Equivalent) Isotropic Radiated Power (EIRP) – The product of the power
supplied to the antenna and the antenna gain in a given direction relative to an
isotropic antenna.

Effective Radiated Power (ERP) – In a given direction, the relative gain of a
transmitting antenna with respect to the maximum directivity of a half wave dipole
multiplied by the net power accepted by the antenna from the connecting
transmitter.

Gain (of an antenna) – The ratio of the maximum intensity in a given direction to
the maximum radiation in the same direction from an isotropic radiator.  Gain is a
measure of the relative efficiency of a directional antennas as compared to an
omni directional antenna.

General Population/Uncontrolled Environment – Defined by the FCC, as an area
where RFR exposure may occur to persons who are unaware of the potential for
exposure and who have no control of their exposure. General Population is also
referenced as General Public.

Generic Antenna – For the purposes of this report, the use of “Generic” as an
antenna model means the antenna information was not provided and could not
be obtained while on site.  In the event of unknown information, Sitesafe will use
our industry specific knowledge of antenna models to select a worst case scenario
antenna to model the site.

Isotropic Antenna – An antenna that is completely non-directional.  In other words,
an antenna that radiates energy equally in all directions.

Maximum Measurement – This measurement represents the single largest
measurement recorded when performing a spatial average measurement.
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Maximum Permissible Exposure (MPE) – The rms and peak electric and magnetic
field strength, their squares, or the plane-wave equivalent power densities
associated with these fields to which a person may be exposed without harmful
effect and with acceptable safety factor.

Occupational/Controlled Environment – Defined by the FCC, as an area where
Radio Frequency Radiation (RFR) exposure may occur to persons who are aware of
the potential for exposure as a condition of employment or specific activity and
can exercise control over their exposure.

OET Bulletin 65 – Technical guideline developed by the FCC’s Office of Engineering
and Technology to determine the impact of Radio Frequency radiation on
Humans.  The guideline was published in August 1997.

OSHA (Occupational Safety and Health Administration) – Under the Occupational
Safety and Health Act of 1970, employers are responsible for providing a safe and
healthy workplace for their employees. OSHA's role is to promote the safety and
health of America's working men and women by setting and enforcing standards;
providing training, outreach and education; establishing partnerships; and
encouraging continual process improvement in workplace safety and health. For
more information, visit www.osha.gov.

Radio Frequency Radiation – Electromagnetic waves that are propagated from
antennas through space.

Spatial Average Measurement – A technique used to average a minimum of ten
(10) measurements taken in a ten (10) second interval from zero (0) to six (6) feet.
This measurement is intended to model the average energy an average sized
human body will absorb while present in an electromagnetic field of energy.

Transmitter Power Output (TPO) – The radio frequency output power of a
transmitter’s final radio frequency stage as measured at the output terminal while
connected to a load.
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Appendix C – Rules & Regulations
Explanation of Applicable Rules and Regulations

The FCC has set forth guidelines in OET Bulletin 65 for human exposure to radio
frequency electromagnetic fields. Specific regulations regarding this topic are
listed in Part 1, Subpart I, of Title 47 in the Code of Federal Regulations.  Currently,
there are two different levels of MPE - General Public MPE and Occupational MPE.
An individual classified as Occupational can be defined as an individual who has
received appropriate RF training and meets the conditions outlined below.
General Public is defined as anyone who does not meet the conditions of being
Occupational.   FCC and OSHA Rules and Regulations define compliance in terms
of total exposure to total RF energy, regardless of location of or proximity to the
sources of energy.

It is the responsibility of all licensees to ensure these guidelines are maintained at all
times.  It is the ongoing responsibility of all licensees composing the site to maintain
ongoing compliance with FCC rules and regulations.  Individual licensees that
contribute less than 5% MPE to any total area out of compliance are not
responsible for corrective actions.

OSHA has adopted and enforces the FCC’s exposure guidelines.  A building owner
or site manager can use this report as part of an overall RF Health and Safety
Policy.  It is important for building owners/site managers to identify areas in excess
of the General Population MPE and ensure that only persons qualified as
Occupational are granted access to those areas.

Occupational Environment Explained
The FCC definition of Occupational exposure limits apply to persons who:

 are exposed to RF energy as a consequence of their employment;
 have been made aware of the possibility of exposure; and
 can exercise control over their exposure.

OSHA guidelines go further to state that persons must complete RF Safety
Awareness training and must be trained in the use of appropriate personal
protective equipment.

In order to consider this site an Occupational Environment, the site must be
controlled to prevent access by any individuals classified as the General Public.
Compliance is also maintained when any non-occupational individuals (the
General Public) are prevented from accessing areas indicated as Red or Yellow in
the attached RF Emissions diagram.  In addition, a person must be aware of the RF
environment into which they are entering.  This can be accomplished by an RF
Safety Awareness class, and by appropriate written documentation such as this
Site Compliance Report.

All eyeTower employees who require access to this site must complete RF Safety
Awareness training and must be trained in the use of appropriate personal
protective equipment.



200 N. Glebe Road  Suite 1000  Arlington, VA 22203-3728
703.276.1100  info@sitesafe.com

Page 18

Appendix D – General Safety Recommendations
The following are general recommendations appropriate for any site with
accessible areas in excess of 100% General Public MPE.  These recommendations
are not specific to this site.  These are safety recommendations appropriate for
typical site management, building management, and other tenant operations.

1. All individuals needing access to the main site (or the area indicated to be in
excess of General Public MPE) should wear a personal RF Exposure monitor,
successfully complete proper RF Safety Awareness training, and have and be
trained in the use of appropriate personal protective equipment.

2. All individuals needing access to the main site should be instructed to read and
obey all posted placards and signs.

3. The site should be routinely inspected and this or similar report updated with the
addition of any antennas or upon any changes to the RF environment including:

 adding new antennas that may have been located on the site
 removing of any existing antennas
 changes in the radiating power or number of RF emitters

4. Post the appropriate NOTICE, CAUTION, or WARNING sign at the main site access
point(s) and other locations as required.  Note:  Please refer to RF Exposure
Diagrams in Appendix B, to inform everyone who has access to this site that
beyond posted signs there may be levels in excess of the limits prescribed by the
FCC. The signs below are examples of signs meeting FCC guidelines.

5. Ensure that the site door remains locked (or appropriately controlled) to deny
access to the general public if deemed as policy by the building/site owner.

6. For a General Public environment the four color levels identified in this analysis
can be interpreted in the following manner:

 Gray represents area at below 5% of the General Public MPE limits or below.
This level is safe for a worker to be in at any time.

 Green represents areas predicted to be between 5% and 100% of the General
Public MPE limits. This level is safe for a worker to be in at any time.
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 Blue represents areas predicted to be between 100% and 500% of the General
Public MPE limits. This level is safe for a worker to be in at any time.

 Yellow represents areas predicted to be between 500% and 5000% of the
General Public MPE limits. This level is safe for a worker to be in.

 Red areas indicated predicted levels greater than 5000% of the General Public
MPE limits.  This level is not safe for the General Public to be in.

7. For an Occupational environment the four color levels identified in this analysis
can be interpreted in the following manner:

 Areas indicated as Gray are at 5% of the Occupational MPE limits or below.
This level is safe for a worker to be in at any time.

 Green represents areas predicted to be between 5% and 20% of the
Occupational MPE limits. This level is safe for a worker to be in at any time.

 Yellow represents areas predicted to be between 20% and 100% of the
Occupational MPE limits. Only individuals that have been properly trained in RF
Health and Safety should be allowed to work in this area. This is not an area
that is suitable for the General Public to be in.

 Red areas indicated predicted levels greater than 100% of the Occupational
MPE limits.  This level is not safe for the Occupational worker to be in for
prolonged periods of time.  Special procedures must be adhered to such as
lock out tag out procedures to minimize the workers exposure to EME.

8. Use of a Personal Protective Monitor:  When working around antennas, Sitesafe
strong recommends the use of a Personal Protective Monitor (PPM).  Wearing a
PPM will properly forewarn the individual prior to entering an RF exposure area.

Keep a copy of this report available for all persons who must access the site.  They
should read this report and be aware of the potential hazards with regards to RF
and MPE limits.

Additional Information
Additional RF information is available by visiting both www.Sitesafe.com and
www.fcc.gov/oet/rfsafety. OSHA has additional information available at:
http://www.osha-slc.gov/SLTC/radiofrequencyradiation.




