
 
 

12 Industrial Way, Salem, NH 03079 

 

 
November 5, 2020 
 
Ms. Melanie A. Bachman 
Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 
 
Re:  Notice of Exempt Modification New Cingular Wireless PCS LLC (“AT&T”) Site CT1167 
 350 Hartland Boulevard, East Hartland, CT 06027 (the “Property”) 
 Latitude: 41.977018 N   Longitude: 72.887831 W 
 
Dear Ms. Bachman: 
 
AT&T currently maintains (9) antennas at the 120’ level on the existing 120’ monopole tower 
(“Tower”) at 350 Hartland Boulevard, East Hartland, CT. The tower is owned by CCATT, LLC 
(“Crown Castle”) and the property is owned by Marlene D. Jung. AT&T intends to modify its 
facility by replacing (6) antennas with (2) OPA65R -BU6DA,  (2) DMP65R-BU6DA, (1) OPA65R-
BU8DA & (1) DMP65R-BU8DA antennas, replacing (6) TMAs with (3)  4449 B5/B12 & (3) 8843 
B2 B66A RRUs. The height of AT&Ts existing and proposed antennas & RRUs is 120’.  
 
This modification includes B2, B5, and B12 hardware that is both 4G (LTE) and 5GNR capable 
through remote software configuration and either or both services may be turned on or off at 
various times.  
 
The AT&T facility received CT Siting Council (“Council”) approval in Docket 312 on May 17, 
2006.  The approval contained no conditions that could feasibly be violated by this 
modification, including facility height or mounting restrictions. AT&Ts modification complies 
with the above-mentioned approval.   
 
Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies 
(“R.C.S.A”) §16-50j-73 for construction that constitutes an exempt modification pursuant to 
R.C.S.A §16-50j-72(b)(2). In accordance with to R.C.S.A §16-50j-73, a copy of this letter is being 
sent to the Honorable Magi Winslow, First Selectman Town of Hartland, the Town of Hartland 
Planning & Zoning Commission, Marlene D. Jung, the property owner.  Crown Castle, the tower 
owner, received a copy by email.  
 
The planned modification of the facility falls squarely within those activities explicitly provided 
for in R.C.S.A §16-50j-72(b)(2). Specifically: 
 



 
 

12 Industrial Way, Salem, NH 03079 

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

 
2. The proposed modifications will not require an 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 modified facility will not increase radio frequency emissions 
at the facility to a level at or above the Federal Communications Commission 
safety standard.   

     
5. The proposed modifications will not cause a change or alteration in the physical 

or environmental characteristics of the site.  
 

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

For the foregoing reasons, AT&T respectfully submits the proposed modifications to the above 
referenced telecommunication facility constitute an exempt modification pursuant to R.C.S.A 
§16-50j-72(b)(2). 
 
Sincerely,  
 
Hollis M. Redding 
 
Hollis M. Redding 
SAI Communications, LLC 
12 Industrial Way 
Salem, NH 03079 
Mobile: 860-834-6964 
hredding@saigrp.com  
 
 
Enclosures 

    
  
 
Cc: Honorable Magi Winslow, First Selectman, Town of Hartland 
       Planning & Zoning Commission, Town of Hartland 
       Ms. Marlene D. Jung, property owner 
       Crown Castle, tower owner 
        
 

 

mailto:hredding@saigrp.com
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Power Density 

Existing Loading on Tower      

Carrier 
# of 

Channels 
ERP/Ch 

(W) 

Antenna 
Centerline 
Height (ft) 

Power 
Density 

(mW/cm^2) 

Freq. 
Band 

(MHz**) 

 Limit 
S (mW 
/cm^2) %MPE 

Other Carriers*             3.21% 
AT&T UMTS 2 565 120 0.0313 880 0.5867 0.53% 
AT&T UMTS  2 875 120 0.0484 1900 1.0000 0.48% 
AT&T GSM 1 283 120 0.0078 880 0.5867 0.13% 
AT&T  LTE 4    525 120 0.0581 1900 1.0000 0.58% 
AT&T  LTE 700 1 1771 120 0.0490 734 0.4893 1.00% 
Site Total             5.95% 
*Per CSC Records (available upon request, includes calculation formulas)   
** If a range of frequencies are used, such as 880-894, enter the lowest value, i.e. 880  
        
        

Proposed Loading on Tower      

Carrier 
# of 

Channels 
ERP/Ch 

(W) 

Antenna 
Centerline 
Height (ft) 

Power 
Density 

(mW/cm^2) 

Freq. 
Band 

(MHz**) 

 Limit 
S (mW 
/cm^2) %MPE 

Other Carriers*             3.21% 
AT&T UMTS 850 1 565  120        0.0156 880 0.5867  0.27% 
AT&T LTE 700 1 2951  120 0.0817 763 0.5087 1.61% 
AT&T LTE 1900 3 3664 120 0.3042 1950 1.0000 3.04% 
AT&T LTE 700 1 1476 120 0.0482 725 0.4833 0.85% 
AT&T LTE 850 1   1000 120 0.0277 850 0.5667 0.49% 
AT&T 5G 850 1 1000 120 0.0277 850 0.5667 0.49% 
AT&T LTE AWS 1 3837 120 0.1062 2170 1.0000 1.06% 
Site Total             11.02% 
*Per CSC Records (available upon request, includes calculation formulas)  
** If a range of frequencies are used, such as 880-894, enter the lowest value, i.e. 880  

 

 

 

 



SITE NUMBER: CT1167
SITE NAME:  HARTLAND - HARTLAND BOULEVARD

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

SITE NUMBER: CT1167

SITE NAME: HARTLAND - HARTLAND BOULEVARD

FA CODE: 10105847

PACE ID: MRCTB048846, MRCTB048922, MRCTB048873,
MRCTB048871, MRCTB048847

PROJECT: LTE 2C_3C_4C_4TX4RX_5G 2020 UPGRADE
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SHEET NO. DESCRIPTION REV.

72 HOURS

UNDERGROUND SERVICE ALERT



SITE NUMBER: CT1167
SITE NAME:  HARTLAND - HARTLAND BOULEVARD

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

GROUNDING NOTES
GENERAL NOTES



COMPOUND PLAN
EQUIPMENT PLAN

SITE NUMBER: CT1167
SITE NAME:  HARTLAND - HARTLAND BOULEVARD

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067



SITE NUMBER: CT1167
SITE NAME:  HARTLAND - HARTLAND BOULEVARD

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

PROPOSED ANTENNA LAYOUT

EXISTING ANTENNA LAYOUT

ELEVATION

NOTE:



SITE NUMBER: CT1167
SITE NAME:  HARTLAND - HARTLAND BOULEVARD

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

PROPOSED RRUS DETAIL

DC SURGE

SUPPRESSOR DETAIL

FINAL ANTENNA SCHEDULE

NOTE:

PROPOSED SURGE

ARRESTOR MOUNTING DETAIL

PROPOSED NETSURE 7100

POWER PLANT DETAIL



SITE NUMBER: CT1167
SITE NAME:  HARTLAND - HARTLAND BOULEVARD

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

PROPOSED LTE ANTENNA

MOUNTING DETAIL @ POS. 3

(ALPHA & GAMMA SECTORS)

PROPOSED LTE ANTENNA

MOUNTING DETAIL @ POS. 4

(ALPHA & GAMMA SECTORS)

PROPOSED LTE ANTENNA

MOUNTING DETAIL @ POS. 3

(BETA SECTOR)

PROPOSED LTE ANTENNA

MOUNTING DETAIL @ POS. 4

(BETA SECTOR)



SITE NUMBER: CT1167
SITE NAME:  HARTLAND - HARTLAND BOULEVARD

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

STRUCTURAL NOTES: SPECIAL INSPECTIONS (REFERENCE IBC CHAPTER 17):

SPECIAL INSPECTION CHECKLIST
BEFORE CONSTRUCTION

 REQUIRED
1

 REQUIRED
2

 REQUIRED 3

DURING CONSTRUCTION

 REQUIRED

4

5

AFTER CONSTRUCTION

 REQUIRED
6

 REQUIRED

NOTES: NOTES:



SITE NUMBER: CT1167
SITE NAME:  HARTLAND - HARTLAND BOULEVARD

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

PROPOSED HANDRAIL KIT DETAIL

PROPOSED MOUNT MODIFICATIONS PLAN

PROPOSED LTE ANTENNA

MOUNTING DETAIL



SITE NUMBER: CT1167
SITE NAME:  HARTLAND - HARTLAND BOULEVARD

AT&T

45 BEECHWOOD DRIVE TEL:  (978) 557-5553
NORTH ANDOVER, MA 01845 FAX: (978) 336-5586

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

GROUND BAR - DETAIL (AS REQUIRED)

GROUND WIRE TO GROUND BAR CONNECTION DETAIL

GROUNDING RISER DIAGRAM

TYPICAL GROUND BAR CONNECTION DETAIL
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RF PLUMBING DIAGRAM

NOTE:

NOTE:
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1) INTRODUCTION 
 
This tower is a 120 ft Monopole tower designed by Engineered Endeavors Incorporated. 
 
2) ANALYSIS CRITERIA 
 
 TIA-222 Revision: TIA-222-H 
 Risk Category: II 
 Wind Speed: 120 
 Exposure Category: B 
 Topographic Factor: 1 
 Ice Thickness: 2 in 
 Wind Speed with Ice: 50 mph 
 Service Wind Speed: 60 mph 
 

Table 1 - Proposed Equipment Configuration 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 

117.0 

120.0 

2 cci antennas DMP65R-BU6D w/ Mount Pipe 

12 
2 
2 
2 
2 

1-5/8 
Conduit 

1-1/2 
3/4 
3/8 

1 cci antennas DMP65R-BU8D w/ Mount Pipe 

2 cci antennas OPA65R-BU6D w/ Mount Pipe 

1 cci antennas OPA65R-BU8D w/ Mount Pipe 

3 Ericsson RRUS 4449 B5/B12 

3 Ericsson RRUS 4478 B14_CCIV2 

3 Ericsson RRUS 8843 B2/B66A 

3 
powerwave 
technologies 

7770.00 w/ Mount Pipe 

6 
powerwave 
technologies 

LGP13519 

6 
powerwave 
technologies 

LGP21401 

1 Raycap DC6-48-60-18-8C 

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

117.0 
1 tower mounts Platform Mount [LP 712-1] 

1 tower mounts SitePro1 P/N HRK12 
 

Table 2 - Other Considered Equipment 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 

110.0 110.0 

3 antel 
BXA-171085-12BF w/ Mount 

Pipe 

12 1-5/8 
3 antel 

BXA-70063-6CF-2 w/ Mount 
Pipe 

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

6 rfs celwave FD9R6004/2C-3L 

1 tower mounts Platform Mount [LP 303-1] 
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3) ANALYSIS PROCEDURE 
 

Table 3 - Documents Provided 

Document Remarks Reference Source 

4-GEOTECHNICAL REPORTS FDH Velocitel 6121289 CCISITES 

4-TOWER FOUNDATION 
DRAWINGS/DESIGN/SPECS 

Engineered Endeavors 
Incorporated 

5177752 CCISITES 

4-TOWER MANUFACTURER DRAWINGS 
Engineered Endeavors 

Incorporated 
5177737 CCISITES 

 
 3.1)  Analysis Method 
 

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

 
 3.2)  Assumptions 
 

1) Tower and structures were maintained in accordance with the TIA-222 Standard. 
2) The configuration of antennas, transmission cables, mounts and other appurtenances are as 

specified in Tables 1 and 2 and the referenced drawings. 
 
This analysis may be affected if any assumptions are not valid or have been made in error. Crown 
Castle should be notified to determine the effect on the structural integrity of the tower. 

 
4) ANALYSIS RESULTS 
 

Table 4 - Section Capacity (Summary) 

Section 
No. Elevation (ft) Component 

Type Size Critical 
Element P (K) SF*P_allow 

(K) 
% 

Capacity Pass / Fail 

L1 120 - 92.51 Pole TP37.3834x29.3x0.25 1 -8.69 1735.81 10.9 Pass 

L2 92.51 - 45.69 Pole TP50.5408x35.3632x0.375 2 -19.77 3522.11 15.9 Pass 

L3 45.69 - 0 Pole TP63x47.7998x0.4375 3 -39.41 5336.35 18.5 Pass 

              Summary   

            Pole (L3) 18.5 Pass 

      RATING = 18.5 Pass 

 
Table 5 - Tower Component Stresses vs. Capacity - LC5 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Anchor Rods 0 11.2 Pass 

1 Base Plate 0 6.8 Pass 

1 Base Foundation (Structure) 0 14.8 Pass 

1 Base Foundation (Soil Interaction) 0 19.3 Pass 

Structure Rating (max from all components) =  19.3% 

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

consumed.  
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 4.1)  Recommendations 
 

The tower and its foundation have sufficient capacity to carry the proposed load configuration.  No 
modifications are required at this time. 
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APPENDIX A 
 

TNXTOWER OUTPUT 
  



 The Pathway to Possible 

 Crown Castle  

 2000 Corporate Drive 

 Canonsburg, PA 15317 
 Phone: 724-416-2000 

 FAX:  

Job: 
857014

 Project: 

 Client:  
Crown Castle

 Drawn by: 
BRossmiller

 App'd: 

 Code:  TIA-222-H  Date: 11/04/20  Scale:  NTS 
 Path: 

C:\Users\brossmiller\Desktop\temporary\857014\WO 1897764 - SA\Prod\857014_RPA.eri
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MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Hartford County, Connecticut.
2.   Tower designed for Exposure B to the TIA-222-H Standard.
3.   Tower designed for a 120 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 50 mph basic wind with 2.00 in ice. Ice is considered to 

 increase in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Risk Category II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 18.5%
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  Tower Input Data    
 
 
The tower is a monopole. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply:  

1) Tower is located in Hartford County, Connecticut. 
2) Tower base elevation above sea level: 928.00 ft. 
3) Basic wind speed of 120 mph. 
4) Risk Category II. 
5) Exposure Category B. 
6) Simplified Topographic Factor Procedure for wind speed-up calculations is used. 
7) Topographic Category: 1. 
8) Crest Height: 0.00 ft. 
9) Nominal ice thickness of 2.0000 in. 
10) Ice thickness is considered to increase with height. 
11) Ice density of 56 pcf. 
12) A wind speed of 50 mph  is used in combination with ice. 
13) Temperature drop of 50 °F. 
14) Deflections calculated using a wind speed of 60 mph. 
15) A non-linear (P-delta) analysis was used. 
16) Pressures are calculated at each section. 
17) Stress ratio used in pole design is 1.05. 
18) Tower analysis based on target reliabilities in accordance with Annex S. 
19) Load Modification Factors used: Kes(Fw) = 0.95, Kes(ti) = 0.85. 
20) Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not 

considered. 
 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned   Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 
  Use Code Stress Ratios   Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 
√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice √ Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients   Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-H Bracing Resist. 

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

Exemption 
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
  Secondary Horizontal Braces Leg √ Sort Capacity Reports By Component √ Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs √ Pole Without Linear Attachments 
          Pole With Shroud Or No 

Appurtenances 
          Outside and Inside Corner Radii Are 

Known 
 
 
 

  Tapered Pole Section Geometry    
 
 Section Elevation  

 
ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number 
of 

Sides 

Top 
Diameter 

in 

Bottom 
Diameter 

in 

Wall 
Thickness 

in 

Bend 
Radius 

in 

Pole Grade 

L1 120.00-92.51 27.49 5.17 18 29.3000 37.3834 0.2500 1.0000 A572-65 
(65 ksi) 



 November 03, 2020 
120 Ft Monopole Tower Structural Analysis CCI BU No 857014 
Project Number 1897764, Order 530810, Revision 2 Page 8 

tnxTower Report - version 8.0.7.5 

 Section Elevation  
 

ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number 
of 

Sides 

Top 
Diameter 

in 

Bottom 
Diameter 

in 

Wall 
Thickness 

in 

Bend 
Radius 

in 

Pole Grade 

L2 92.51-45.69 51.99 6.82 18 35.3632 50.5408 0.3750 1.5000 A572-65 
(65 ksi) 

L3 45.69-0.00 52.51   18 47.7998 63.0000 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 29.7134 23.0512 2457.6656 10.3127 14.8844 165.1169 4918.5651 11.5278 4.7168 18.867 
  37.9215 29.4654 5133.0859 13.1824 18.9908 270.2938 10272.926

0 
14.7355 6.1395 24.558 

L2 37.3834 41.6447 6440.7916 12.4208 17.9645 358.5291 12890.058
2 

20.8263 5.5639 14.837 

  51.2626 59.7098 18984.487
1 

17.8089 25.6747 739.4231 37993.954
4 

29.8606 8.2352 21.96 

L3 50.4744 65.7685 18638.935
8 

16.8136 24.2823 767.5934 37302.397
3 

32.8905 7.6428 17.469 

  63.9044 86.8759 42960.043
7 

22.2097 32.0040 1342.3336 85976.615
3 

43.4462 10.3180 23.584 

 
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 120.00-
92.51 

      1 1 1       

L2 92.51-
45.69 

      1 1 1       

L3 45.69-0.00       1 1 1       
 
 
 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Componen
t 

Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Clear 
Spacing  

in 

Width or 
Diamete

r 
in 

Perimete
r 
 

in 

Weight 
 

klf 

***                       

 
 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Componen
t 

Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

klf 

***                   
LDF7-50A(1-5/8) C No No Inside Pole 117.00 - 0.00 12 No Ice 

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

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

FB-L98-002-
XXX(3/8) 

C No No Inside Pole 117.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

WR-VG86ST-
BRD(3/4) 

C No No Inside Pole 117.00 - 0.00 2 No Ice 
1/2'' Ice 

0.00 
0.00 

0.00 
0.00 
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Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Componen
t 

Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

klf 

1'' Ice 
2'' Ice 

0.00 
0.00 

0.00 
0.00 

FB-L98-002-
XXX(3/8) 

C No No Inside Pole 117.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

WR-
VGCO43PR(1-1/2) 

C No No Inside Pole 117.00 - 0.00 2 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

2'' Flex Conduit C No No Inside Pole 117.00 - 0.00 2 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

***                   
LDF7-50A(1-5/8) C No No Inside Pole 110.00 - 0.00 12 No Ice 

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

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

***                   
Safety Line 3/8 C No No CaAa (Out 

Of Face) 
120.00 - 0.00 1 No Ice 

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

0.04 
0.14 
0.24 
0.44 

0.00 
0.00 
0.00 
0.00 

5/8 rod/step C No No CaAa (Out 
Of Face) 

120.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

0.02 
0.12 
0.22 
0.42 

0.00 
0.00 
0.00 
0.01 

***                   

 
 
 
 

 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 120.00-92.51 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 
1.581 

0.00 
0.00 
0.54 

L2 92.51-45.69 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 
2.692 

0.00 
0.00 
1.16 

L3 45.69-0.00 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 
2.627 

0.00 
0.00 
1.13 

 
 

 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 120.00-92.51 A 

B 
C 

1.910 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

22.582 

0.00 
0.00 
0.73 

L2 92.51-45.69 A 
B 
C 

1.829 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

38.460 

0.00 
0.00 
1.49 

L3 45.69-0.00 A 
B 
C 

1.634 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

36.048 

0.00 
0.00 
1.43 
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   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 120.00-92.51 -0.4529 0.2615 -2.7764 1.6030 
L2 92.51-45.69 -0.4564 0.2635 -2.9784 1.7196 
L3 45.69-0.00 -0.4588 0.2649 -3.0428 1.7568 

 
 
Note: For pole sections, center of pressure calculations do not consider feed line shielding.  
 
 
 

   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 

***                   
7770.00 w/ Mount Pipe A From Leg 4.00 

0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

5.75 
6.18 
6.61 
7.49 

4.25 
5.01 
5.71 
7.16 

0.06 
0.10 
0.16 
0.29 

7770.00 w/ Mount Pipe B From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

5.75 
6.18 
6.61 
7.49 

4.25 
5.01 
5.71 
7.16 

0.06 
0.10 
0.16 
0.29 

7770.00 w/ Mount Pipe C From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

5.75 
6.18 
6.61 
7.49 

4.25 
5.01 
5.71 
7.16 

0.06 
0.10 
0.16 
0.29 

DMP65R-BU6D w/ Mount 
Pipe 

A From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

11.96 
12.70 
13.46 
15.02 

5.97 
6.63 
7.30 
8.69 

0.11 
0.20 
0.30 
0.53 

DMP65R-BU8D w/ Mount 
Pipe 

B From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

15.89 
16.81 
17.76 
19.70 

7.89 
8.74 
9.60 

11.37 

0.14 
0.25 
0.38 
0.68 

DMP65R-BU6D w/ Mount 
Pipe 

C From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

11.96 
12.70 
13.46 
15.02 

5.97 
6.63 
7.30 
8.69 

0.11 
0.20 
0.30 
0.53 

OPA65R-BU6D w/ Mount 
Pipe 

A From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

12.25 
13.00 
13.76 
15.34 

6.05 
6.71 
7.39 
8.79 

0.09 
0.18 
0.27 
0.51 

OPA65R-BU8D w/ Mount 
Pipe 

B From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

17.46 
18.46 
19.48 
21.58 

8.58 
9.49 

10.42 
12.33 

0.11 
0.22 
0.35 
0.66 



 November 03, 2020 
120 Ft Monopole Tower Structural Analysis CCI BU No 857014 
Project Number 1897764, Order 530810, Revision 2 Page 11 

tnxTower Report - version 8.0.7.5 

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 

OPA65R-BU6D w/ Mount 
Pipe 

C From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

12.25 
13.00 
13.76 
15.34 

6.05 
6.71 
7.39 
8.79 

0.09 
0.18 
0.27 
0.51 

(2) LGP21401 A From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.10 
1.24 
1.38 
1.69 

0.21 
0.27 
0.35 
0.52 

0.01 
0.02 
0.03 
0.05 

(2) LGP21401 B From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.10 
1.24 
1.38 
1.69 

0.21 
0.27 
0.35 
0.52 

0.01 
0.02 
0.03 
0.05 

(2) LGP21401 C From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.10 
1.24 
1.38 
1.69 

0.21 
0.27 
0.35 
0.52 

0.01 
0.02 
0.03 
0.05 

DC6-48-60-18-8F A From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.21 
1.89 
2.11 
2.57 

1.21 
1.89 
2.11 
2.57 

0.02 
0.04 
0.07 
0.13 

(2) LGP13519 A From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

0.29 
0.36 
0.44 
0.62 

0.18 
0.24 
0.31 
0.47 

0.01 
0.01 
0.01 
0.02 

(2) LGP13519 B From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

0.29 
0.36 
0.44 
0.62 

0.18 
0.24 
0.31 
0.47 

0.01 
0.01 
0.01 
0.02 

(2) LGP13519 C From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

0.29 
0.36 
0.44 
0.62 

0.18 
0.24 
0.31 
0.47 

0.01 
0.01 
0.01 
0.02 

RRUS 8843 B2/B66A A From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.64 
1.80 
1.97 
2.32 

1.35 
1.50 
1.65 
1.99 

0.07 
0.09 
0.11 
0.16 

RRUS 8843 B2/B66A B From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.64 
1.80 
1.97 
2.32 

1.35 
1.50 
1.65 
1.99 

0.07 
0.09 
0.11 
0.16 

RRUS 8843 B2/B66A C From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.64 
1.80 
1.97 
2.32 

1.35 
1.50 
1.65 
1.99 

0.07 
0.09 
0.11 
0.16 

RRUS 4449 B5/B12 A From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.97 
2.14 
2.33 
2.72 

1.41 
1.56 
1.73 
2.07 

0.07 
0.09 
0.11 
0.16 

RRUS 4449 B5/B12 B From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.97 
2.14 
2.33 
2.72 

1.41 
1.56 
1.73 
2.07 

0.07 
0.09 
0.11 
0.16 
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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 

RRUS 4449 B5/B12 C From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.97 
2.14 
2.33 
2.72 

1.41 
1.56 
1.73 
2.07 

0.07 
0.09 
0.11 
0.16 

RRUS 4478 B14_CCIV2 A From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.02 
2.20 
2.39 
2.78 

1.25 
1.40 
1.55 
1.89 

0.06 
0.08 
0.10 
0.15 

RRUS 4478 B14_CCIV2 B From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.02 
2.20 
2.39 
2.78 

1.25 
1.40 
1.55 
1.89 

0.06 
0.08 
0.10 
0.15 

RRUS 4478 B14_CCIV2 C From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

2.02 
2.20 
2.39 
2.78 

1.25 
1.40 
1.55 
1.89 

0.06 
0.08 
0.10 
0.15 

DC6-48-60-18-8C C From Leg 4.00 
0.00 
3.00 

0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

1.14 
1.79 
2.00 
2.45 

1.14 
1.79 
2.00 
2.45 

0.03 
0.05 
0.07 
0.13 

Platform Mount [LP 712-1] C None   0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

24.56 
27.92 
31.27 
37.98 

24.56 
27.92 
31.27 
37.98 

1.34 
1.91 
2.55 
3.97 

Miscellaneous [NA 507-1] C None   0.0000 117.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

4.56 
6.39 
8.18 

11.66 

4.56 
6.39 
8.18 

11.66 

0.25 
0.31 
0.40 
0.66 

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

Mount Pipe 
A From Leg 4.00 

0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

4.56 
5.11 
5.61 
6.65 

10.26 
11.43 
12.31 
14.13 

0.05 
0.11 
0.19 
0.36 

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

B From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

4.56 
5.11 
5.61 
6.65 

10.26 
11.43 
12.31 
14.13 

0.05 
0.11 
0.19 
0.36 

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

C From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

4.56 
5.11 
5.61 
6.65 

10.26 
11.43 
12.31 
14.13 

0.05 
0.11 
0.19 
0.36 

BXA-171085-12BF w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

4.97 
5.52 
6.04 
7.09 

5.23 
6.39 
7.26 
9.05 

0.04 
0.09 
0.14 
0.27 

BXA-171085-12BF w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

4.97 
5.52 
6.04 
7.09 

5.23 
6.39 
7.26 
9.05 

0.04 
0.09 
0.14 
0.27 

BXA-171085-12BF w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.97 
5.52 
6.04 
7.09 

5.23 
6.39 
7.26 
9.05 

0.04 
0.09 
0.14 
0.27 
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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 
BXA-70063-6CF-2 w/ 

Mount Pipe 
A From Leg 4.00 

0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

7.81 
8.36 
8.87 
9.93 

5.80 
6.95 
7.82 
9.60 

0.04 
0.10 
0.17 
0.34 

BXA-70063-6CF-2 w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

7.81 
8.36 
8.87 
9.93 

5.80 
6.95 
7.82 
9.60 

0.04 
0.10 
0.17 
0.34 

BXA-70063-6CF-2 w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

7.81 
8.36 
8.87 
9.93 

5.80 
6.95 
7.82 
9.60 

0.04 
0.10 
0.17 
0.34 

(2) FD9R6004/2C-3L A From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

0.31 
0.39 
0.47 
0.65 

0.08 
0.12 
0.17 
0.29 

0.00 
0.01 
0.01 
0.02 

(2) FD9R6004/2C-3L B From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

0.31 
0.39 
0.47 
0.65 

0.08 
0.12 
0.17 
0.29 

0.00 
0.01 
0.01 
0.02 

(2) FD9R6004/2C-3L C From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

0.31 
0.39 
0.47 
0.65 

0.08 
0.12 
0.17 
0.29 

0.00 
0.01 
0.01 
0.02 

Platform Mount [LP 303-1] C None   0.0000 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 
2'' Ice 

14.69 
18.01 
21.34 
28.08 

14.69 
18.01 
21.34 
28.08 

1.25 
1.57 
1.94 
2.85 

***                   

 
 
 
 

 Load Combinations    
 

Comb. 
No. 

Description 

1 Dead Only 
2 1.2 Dead+1.0 Wind 0 deg - No Ice 
3 0.9 Dead+1.0 Wind 0 deg - No Ice 
4 1.2 Dead+1.0 Wind 30 deg - No Ice 
5 0.9 Dead+1.0 Wind 30 deg - No Ice 
6 1.2 Dead+1.0 Wind 60 deg - No Ice 
7 0.9 Dead+1.0 Wind 60 deg - No Ice 
8 1.2 Dead+1.0 Wind 90 deg - No Ice 
9 0.9 Dead+1.0 Wind 90 deg - No Ice 

10 1.2 Dead+1.0 Wind 120 deg - No Ice 
11 0.9 Dead+1.0 Wind 120 deg - No Ice 
12 1.2 Dead+1.0 Wind 150 deg - No Ice 
13 0.9 Dead+1.0 Wind 150 deg - No Ice 
14 1.2 Dead+1.0 Wind 180 deg - No Ice 
15 0.9 Dead+1.0 Wind 180 deg - No Ice 
16 1.2 Dead+1.0 Wind 210 deg - No Ice 
17 0.9 Dead+1.0 Wind 210 deg - No Ice 
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Comb. 
No. 

Description 

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

 
 

  Maximum Member Forces   
 

Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
L1 120 - 92.51 Pole Max Tension 8 0.00 -0.00 0.00 

      Max. Compression 26 -23.32 -0.57 -0.58 
      Max. Mx 8 -8.69 -146.97 -1.63 
      Max. My 14 -8.69 -1.58 -145.27 
      Max. Vy 8 8.78 -146.97 -1.63 
      Max. Vx 14 8.70 -1.58 -145.27 
      Max. Torque 5     -0.57 

L2 92.51 - 
45.69 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -39.76 -0.04 -0.88 
      Max. Mx 8 -19.77 -618.16 -4.76 
      Max. My 14 -19.77 -4.63 -612.95 
      Max. Vy 20 -12.12 618.11 4.47 
      Max. Vx 14 12.04 -4.63 -612.95 
      Max. Torque 32     -0.71 

L3 45.69 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -66.51 0.71 -1.32 
      Max. Mx 20 -39.41 1356.94 8.01 
      Max. My 14 -39.41 -8.15 -1347.63 
      Max. Vy 20 -16.04 1356.94 8.01 
      Max. Vx 14 15.96 -8.15 -1347.63 
      Max. Torque 32     -1.14 
        

  
 

   Maximum Reactions    
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Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 26 66.51 0.00 -0.00 
  Max. Hx 21 29.56 16.03 0.07 
  Max. Hz 3 29.56 0.07 15.95 
  Max. Mx 2 1347.27 0.07 15.95 
  Max. Mz 8 1356.86 -16.03 -0.07 
  Max. Torsion 38 1.14 2.62 4.52 
  Min. Vert 11 29.56 -13.91 -8.03 
  Min. Hx 9 29.56 -16.03 -0.07 
  Min. Hz 15 29.56 -0.07 -15.95 
  Min. Mx 14 -1347.63 -0.07 -15.95 
  Min. Mz 20 -1356.94 16.03 0.07 
  Min. Torsion 32 -1.14 -2.62 -4.52 
      

 
 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
Dead Only 32.85 0.00 0.00 0.15 0.03 0.00 
1.2 Dead+1.0 Wind 0 deg - 
No Ice 

39.42 -0.07 -15.95 -1347.27 8.23 0.16 

0.9 Dead+1.0 Wind 0 deg - 
No Ice 

29.56 -0.07 -15.95 -1343.46 8.19 0.16 

1.2 Dead+1.0 Wind 30 deg - 
No Ice 

39.42 7.96 -13.78 -1162.65 -671.32 0.38 

0.9 Dead+1.0 Wind 30 deg - 
No Ice 

29.56 7.96 -13.78 -1159.37 -669.41 0.38 

1.2 Dead+1.0 Wind 60 deg - 
No Ice 

39.42 13.85 -7.92 -666.46 -1170.98 0.49 

0.9 Dead+1.0 Wind 60 deg - 
No Ice 

29.56 13.85 -7.92 -664.59 -1167.63 0.49 

1.2 Dead+1.0 Wind 90 deg - 
No Ice 

39.42 16.03 0.07 8.37 -1356.86 0.47 

0.9 Dead+1.0 Wind 90 deg - 
No Ice 

29.56 16.03 0.07 8.29 -1352.98 0.47 

1.2 Dead+1.0 Wind 120 deg 
- No Ice 

39.42 13.91 8.03 680.99 -1179.16 0.32 

0.9 Dead+1.0 Wind 120 deg 
- No Ice 

29.56 13.91 8.03 678.99 -1175.79 0.32 

1.2 Dead+1.0 Wind 150 deg 
- No Ice 

39.42 8.07 13.85 1171.20 -685.50 0.09 

0.9 Dead+1.0 Wind 150 deg 
- No Ice 

29.56 8.07 13.85 1167.80 -683.54 0.09 

1.2 Dead+1.0 Wind 180 deg 
- No Ice 

39.42 0.07 15.95 1347.63 -8.15 -0.16 

0.9 Dead+1.0 Wind 180 deg 
- No Ice 

29.56 0.07 15.95 1343.72 -8.13 -0.16 

1.2 Dead+1.0 Wind 210 deg 
- No Ice 

39.42 -7.96 13.78 1163.01 671.40 -0.38 

0.9 Dead+1.0 Wind 210 deg 
- No Ice 

29.56 -7.96 13.78 1159.64 669.47 -0.38 

1.2 Dead+1.0 Wind 240 deg 
- No Ice 

39.42 -13.85 7.92 666.82 1171.06 -0.49 

0.9 Dead+1.0 Wind 240 deg 
- No Ice 

29.56 -13.85 7.92 664.86 1167.69 -0.49 

1.2 Dead+1.0 Wind 270 deg 
- No Ice 

39.42 -16.03 -0.07 -8.01 1356.94 -0.47 

0.9 Dead+1.0 Wind 270 deg 
- No Ice 

29.56 -16.03 -0.07 -8.03 1353.04 -0.47 

1.2 Dead+1.0 Wind 300 deg 
- No Ice 

39.42 -13.91 -8.03 -680.63 1179.24 -0.32 

0.9 Dead+1.0 Wind 300 deg 
- No Ice 

29.56 -13.91 -8.03 -678.73 1175.85 -0.32 

1.2 Dead+1.0 Wind 330 deg 
- No Ice 

39.42 -8.07 -13.85 -1170.84 685.58 -0.09 
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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 
0.9 Dead+1.0 Wind 330 deg 
- No Ice 

29.56 -8.07 -13.85 -1167.53 683.60 -0.09 

1.2 Dead+1.0 Ice+1.0 Temp 66.51 -0.00 0.00 1.32 0.71 0.00 
1.2 Dead+1.0 Wind 0 
deg+1.0 Ice+1.0 Temp 

66.51 -0.02 -5.20 -421.74 3.04 -0.94 

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

66.51 2.59 -4.50 -363.92 -209.16 -0.49 

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

66.51 4.50 -2.58 -208.19 -365.13 0.09 

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

66.51 5.21 0.02 3.69 -423.07 0.65 

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

66.51 4.52 2.62 214.95 -367.46 1.03 

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

66.51 2.62 4.52 368.97 -213.20 1.14 

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

66.51 0.02 5.20 424.50 -1.61 0.94 

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

66.51 -2.59 4.50 366.65 210.59 0.49 

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

66.51 -4.50 2.58 210.91 366.56 -0.09 

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

66.51 -5.21 -0.02 -0.97 424.50 -0.65 

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

66.51 -4.52 -2.62 -212.22 368.89 -1.03 

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

66.51 -2.62 -4.52 -366.25 214.63 -1.14 

Dead+Wind 0 deg - Service 32.85 -0.02 -3.76 -316.48 1.96 0.04 
Dead+Wind 30 deg - Service 32.85 1.87 -3.24 -273.10 -157.73 0.09 
Dead+Wind 60 deg - Service 32.85 3.26 -1.86 -156.50 -275.14 0.11 
Dead+Wind 90 deg - Service 32.85 3.77 0.02 2.07 -318.82 0.11 
Dead+Wind 120 deg - 
Service 

32.85 3.28 1.89 160.13 -277.06 0.08 

Dead+Wind 150 deg - 
Service 

32.85 1.90 3.26 275.32 -161.06 0.02 

Dead+Wind 180 deg - 
Service 

32.85 0.02 3.76 316.78 -1.89 -0.04 

Dead+Wind 210 deg - 
Service 

32.85 -1.87 3.24 273.40 157.79 -0.09 

Dead+Wind 240 deg - 
Service 

32.85 -3.26 1.86 156.80 275.21 -0.11 

Dead+Wind 270 deg - 
Service 

32.85 -3.77 -0.02 -1.77 318.89 -0.11 

Dead+Wind 300 deg - 
Service 

32.85 -3.28 -1.89 -159.83 277.13 -0.08 

Dead+Wind 330 deg - 
Service 

32.85 -1.90 -3.26 -275.02 161.13 -0.02 

  
 

 Solution Summary   
 

 
Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

1 0.00 -32.85 0.00 0.00 32.85 0.00 0.000% 
2 -0.07 -39.42 -15.95 0.07 39.42 15.95 0.001% 
3 -0.07 -29.56 -15.95 0.07 29.56 15.95 0.001% 
4 7.96 -39.42 -13.78 -7.96 39.42 13.78 0.001% 
5 7.96 -29.56 -13.78 -7.96 29.56 13.78 0.001% 
6 13.85 -39.42 -7.92 -13.85 39.42 7.92 0.001% 
7 13.85 -29.56 -7.92 -13.85 29.56 7.92 0.001% 
8 16.03 -39.42 0.07 -16.03 39.42 -0.07 0.001% 
9 16.03 -29.56 0.07 -16.03 29.56 -0.07 0.001% 

10 13.92 -39.42 8.03 -13.91 39.42 -8.03 0.001% 
11 13.92 -29.56 8.03 -13.91 29.56 -8.03 0.001% 
12 8.07 -39.42 13.85 -8.07 39.42 -13.85 0.001% 
13 8.07 -29.56 13.85 -8.07 29.56 -13.85 0.001% 
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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 

14 0.07 -39.42 15.95 -0.07 39.42 -15.95 0.001% 
15 0.07 -29.56 15.95 -0.07 29.56 -15.95 0.001% 
16 -7.96 -39.42 13.78 7.96 39.42 -13.78 0.001% 
17 -7.96 -29.56 13.78 7.96 29.56 -13.78 0.001% 
18 -13.85 -39.42 7.92 13.85 39.42 -7.92 0.001% 
19 -13.85 -29.56 7.92 13.85 29.56 -7.92 0.001% 
20 -16.03 -39.42 -0.07 16.03 39.42 0.07 0.001% 
21 -16.03 -29.56 -0.07 16.03 29.56 0.07 0.001% 
22 -13.92 -39.42 -8.03 13.91 39.42 8.03 0.001% 
23 -13.92 -29.56 -8.03 13.91 29.56 8.03 0.001% 
24 -8.07 -39.42 -13.85 8.07 39.42 13.85 0.001% 
25 -8.07 -29.56 -13.85 8.07 29.56 13.85 0.001% 
26 0.00 -66.51 0.00 0.00 66.51 -0.00 0.000% 
27 -0.02 -66.51 -5.20 0.02 66.51 5.20 0.000% 
28 2.59 -66.51 -4.50 -2.59 66.51 4.50 0.000% 
29 4.50 -66.51 -2.58 -4.50 66.51 2.58 0.000% 
30 5.21 -66.51 0.02 -5.21 66.51 -0.02 0.000% 
31 4.52 -66.51 2.62 -4.52 66.51 -2.62 0.000% 
32 2.62 -66.51 4.52 -2.62 66.51 -4.52 0.000% 
33 0.02 -66.51 5.20 -0.02 66.51 -5.20 0.000% 
34 -2.59 -66.51 4.50 2.59 66.51 -4.50 0.000% 
35 -4.50 -66.51 2.58 4.50 66.51 -2.58 0.000% 
36 -5.21 -66.51 -0.02 5.21 66.51 0.02 0.000% 
37 -4.52 -66.51 -2.62 4.52 66.51 2.62 0.000% 
38 -2.62 -66.51 -4.52 2.62 66.51 4.52 0.000% 
39 -0.02 -32.85 -3.76 0.02 32.85 3.76 0.001% 
40 1.87 -32.85 -3.24 -1.87 32.85 3.24 0.001% 
41 3.26 -32.85 -1.86 -3.26 32.85 1.86 0.001% 
42 3.77 -32.85 0.02 -3.77 32.85 -0.02 0.001% 
43 3.28 -32.85 1.89 -3.28 32.85 -1.89 0.001% 
44 1.90 -32.85 3.26 -1.90 32.85 -3.26 0.001% 
45 0.02 -32.85 3.76 -0.02 32.85 -3.76 0.001% 
46 -1.87 -32.85 3.24 1.87 32.85 -3.24 0.001% 
47 -3.26 -32.85 1.86 3.26 32.85 -1.86 0.001% 
48 -3.77 -32.85 -0.02 3.77 32.85 0.02 0.001% 
49 -3.28 -32.85 -1.89 3.28 32.85 1.89 0.001% 
50 -1.90 -32.85 -3.26 1.90 32.85 3.26 0.001% 

 
 
 

 Non-Linear Convergence Results   
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Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 6 0.00000001 0.00000001 
2 Yes 9 0.00000001 0.00005940 
3 Yes 9 0.00000001 0.00005559 
4 Yes 9 0.00000001 0.00011195 
5 Yes 9 0.00000001 0.00010105 
6 Yes 9 0.00000001 0.00008769 
7 Yes 9 0.00000001 0.00007876 
8 Yes 9 0.00000001 0.00006026 
9 Yes 9 0.00000001 0.00005632 

10 Yes 9 0.00000001 0.00010497 
11 Yes 9 0.00000001 0.00009435 
12 Yes 9 0.00000001 0.00010538 
13 Yes 9 0.00000001 0.00009477 
14 Yes 9 0.00000001 0.00006042 
15 Yes 9 0.00000001 0.00005648 
16 Yes 9 0.00000001 0.00008743 
17 Yes 9 0.00000001 0.00007853 
18 Yes 9 0.00000001 0.00011260 
19 Yes 9 0.00000001 0.00010160 
20 Yes 9 0.00000001 0.00005932 
21 Yes 9 0.00000001 0.00005549 
22 Yes 9 0.00000001 0.00009907 
23 Yes 9 0.00000001 0.00008898 
24 Yes 9 0.00000001 0.00009765 
25 Yes 9 0.00000001 0.00008771 
26 Yes 6 0.00000001 0.00000001 
27 Yes 9 0.00000001 0.00014961 
28 Yes 10 0.00000001 0.00004826 
29 Yes 10 0.00000001 0.00004838 
30 Yes 10 0.00000001 0.00004787 
31 Yes 10 0.00000001 0.00004941 
32 Yes 10 0.00000001 0.00004935 
33 Yes 10 0.00000001 0.00004800 
34 Yes 10 0.00000001 0.00004869 
35 Yes 10 0.00000001 0.00004864 
36 Yes 10 0.00000001 0.00004783 
37 Yes 10 0.00000001 0.00004901 
38 Yes 10 0.00000001 0.00004899 
39 Yes 8 0.00000001 0.00005812 
40 Yes 8 0.00000001 0.00005676 
41 Yes 8 0.00000001 0.00005678 
42 Yes 8 0.00000001 0.00005864 
43 Yes 8 0.00000001 0.00005749 
44 Yes 8 0.00000001 0.00005728 
45 Yes 8 0.00000001 0.00005822 
46 Yes 8 0.00000001 0.00005659 
47 Yes 8 0.00000001 0.00005706 
48 Yes 8 0.00000001 0.00005862 
49 Yes 8 0.00000001 0.00005738 
50 Yes 8 0.00000001 0.00005712 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 120 - 92.51 3.173 43 0.2274 0.0005 
L2 97.68 - 45.69 2.146 43 0.2033 0.0002 
L3 52.51 - 0 0.625 43 0.1084 0.0001 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
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Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
117.00 7770.00 w/ Mount Pipe 43 3.031 0.2247 0.0005 151546 
110.00 (2) LPA-80080/6CF w/ Mount 

Pipe 
43 2.702 0.2181 0.0004 75773 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 120 - 92.51 13.500 10 0.9672 0.0022 
L2 97.68 - 45.69 9.131 10 0.8650 0.0013 
L3 52.51 - 0 2.661 10 0.4615 0.0006 

      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
117.00 7770.00 w/ Mount Pipe 10 12.896 0.9558 0.0020 35712 
110.00 (2) LPA-80080/6CF w/ Mount 

Pipe 
10 11.498 0.9277 0.0016 17856 

  
 
 

 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 120 - 92.51 

(1) 
TP37.3834x29.3x0.25 27.49 0.00 0.0 28.259

0 
-8.69 1653.15 0.005  

L2 92.51 - 45.69 
(2) 

TP50.5408x35.3632x0.37
5 

51.99 0.00 0.0 57.340
1 

-19.77 3354.39 0.006  

L3 45.69 - 0 (3) TP63x47.7998x0.4375 52.51 0.00 0.0 86.875
9 

-39.41 5082.24 0.008  

                    

 
 

 Pole Bending Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny 
L1 120 - 92.51 

(1) 
TP37.3834x29.3x0.25 147.89 1355.93 0.109 0.00 1355.93 0.000 

L2 92.51 - 45.69 
(2) 

TP50.5408x35.3632x0.37
5 

620.89 3866.97 0.161 0.00 3866.97 0.000 

L3 45.69 - 0 (3) TP63x47.7998x0.4375 1361.68 7311.70 0.186 0.00 7311.70 0.000 
                  

 
 



 November 03, 2020 
120 Ft Monopole Tower Structural Analysis CCI BU No 857014 
Project Number 1897764, Order 530810, Revision 2 Page 20 

tnxTower Report - version 8.0.7.5 

 Pole Shear Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 

K 

Vn 

 
K 

Ratio 
Vu 

Vn 

Actual 
Tu 

kip-ft 

Tn 

 
kip-ft 

Ratio 
Tu 

Tn 
L1 120 - 92.51 

(1) 
TP37.3834x29.3x0.25 8.82 495.95 0.018 0.04 1546.77 0.000 

L2 92.51 - 45.69 
(2) 

TP50.5408x35.3632x0.37
5 

12.16 1006.32 0.012 0.17 4245.57 0.000 

L3 45.69 - 0 (3) TP63x47.7998x0.4375 16.07 1524.67 0.011 0.32 8353.50 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 120 - 92.51 
(1) 

0.005 0.109 0.000 0.018 0.000 0.115   1.050 4.8.2  

L2 92.51 - 45.69 
(2) 

0.006 0.161 0.000 0.012 0.000 0.167   1.050 4.8.2  

L3 45.69 - 0 (3) 0.008 0.186 0.000 0.011 0.000 0.194   1.050 4.8.2  
                    

 
 
 
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

L1 120 - 92.51 Pole TP37.3834x29.3x0.25 1 -8.69 1735.81 10.9 Pass 
L2 92.51 - 45.69 Pole TP50.5408x35.3632x0.375 2 -19.77 3522.11 15.9 Pass 
L3 45.69 - 0 Pole TP63x47.7998x0.4375 3 -39.41 5336.35 18.5 Pass 

              Summary   
            Pole (L3) 18.5 Pass 
      RATING = 18.5 Pass 
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APPENDIX B 
 

BASE LEVEL DRAWING 
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APPENDIX C 
 

ADDITIONAL CALCULATIONS 



Monopole Base Plate Connection

*TIA-222-H Section 15.5 Applied

#VALUE!

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

(32) 2-1/4" ø bolts (A615-75 N; Fy=75 ksi, Fu=100 ksi) on 71" BC             Pu_c = 29.99 φPn_c = 268.39 Stress Rating

             Vu = 0.5 φVn = 120.77 11.2%

Base Plate Data             Mu = 0.82 φMn = 128.14 Pass

77" OD x 3.5" Plate (A572-60; Fy=60 ksi, Fu=75 ksi)

 Base Plate Summary  

Stiffener Data Max Stress (ksi): 3.86 (Flexural)

N/A Allowable Stress (ksi): 54  

 Stress Rating: 6.8% Pass

Pole Data

63" x 0.4375" 18-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

39.41

16.07

Adjusted Pole Reactions

BU # 857014

Applied Loads

Site Name HARTLAND - HARTLAND BOULEVARD

Order # 530810, Rev. 2

Analysis Considerations

Site Info

TIA-222 Revision H

Grout Considered: No

Analysis ResultsConnection Properties

Iar (in) 2.5

Moment (kip-ft) 1361.68

Axial Force (kips) 39.41

Shear Force (kips) 16.07

Moment (kip-ft) 

Axial Force (kips) 

Shear Force (kips) 

0.00

Analysis Date: 11/4/2020CCIplate - Version 3.7.2



Report File:

TIA-222 Revison: Check Pier Capacity only at location of Max Moment? No
Tower Type:

Soil Lateral Check Compression Uplift

Comp. Uplift 8.51 -
1361.68 15.16 -

39.42 1466.13 -
16.06 8.4% -

Soil Vertical Check Compression Uplift Go to Soil Calculations
927.21 -

4 ksi 1040.50 -
60 ksi 266.95 -
40 ksi 1967.71 -

306.37 -
14.8% -

31 ft Reinforced Concrete Flexure Compression Uplift

1 ft 8.29 -
1465.97 -
7226.71 -

8 ft 19.3% -

27 48 Reinforced Concrete Shear Compression Uplift

8 24.48 -
4 in 124.60 -
5 870.89 -

in 13.6% -

in
*Rating per TIA-222-H Section 15.5

25 # of Layers 8

121
FALSE 1 0 6 6 105 150 0 28 0.000 0.000 0.00 0.00
FALSE 2 6 8 2 135 150 0 40 0.000 0.000 1.49 1.49
FALSE 3 8 10 2 122 150 0 34 0.000 0.000 1.26 1.26
FALSE 4 10 15 5 118 150 0 32 0.000 0.000 1.14 1.14
FALSE 5 15 20 5 118 150 0.5 0 0.275 0.275 0.50 0.50
FALSE 6 20 25 5 135 150 0 40 0.000 0.000 3.21 3.21
FALSE 7 25 30 5 135 87.6 0 40 0.00 0.00 3.21 3.21
FALSE 8 30 31 1 135 87.6 0 40 0.00 0.00 3.39 3.39 27.6

C:\Users\brossmiller\Desktop\temporary\857014\WO 1897764 - SA\Prod\857014_RPA.eri.rtf

19.3%Structural Foundation Rating*

Total Capacity (kips)Tie Yield Strength, Fyt:

Tie Spacing

Critical Depth (ft from TOC)

Critical Depth (ft from TOC)

14.8%Soil Interaction Rating*

Depth
Ext. Above Grade

Critical Moment (kip-ft)

Critical Moment Capacity

Rating*

N/A

Cohesionless
Cohesionless

Ultimate Skin 

Friction Uplift 

Override (ksf)

Shear Design Options

Check Shear along Depth of Pier:
Utilize Shear-Friction Methodology:

Critical Shear Capacity

Rating*

Cohesionless

Cohesionless

Cohesionless
Cohesive

Cohesionless
Cohesionless

Analysis Results

Drilled Pier Foundation

BU # :

Site Name:

Order Number:

Monopole

Applied Loads

Material Properties

Pier Design Data

H

857014
HARTLAND - HARTLAND BOULEVARD
530810, Rev. 2

Moment (kip-ft)
Axial Force (kips)

Shear Force (kips)

Concrete Strength, f'c:

Dv=0 (ft from TOC)

Soil Safety Factor

Max Moment (kip-ft)

Rating*

Skin Friction (kips)

Weight of Concrete (kips)

Rating*

Calculated 

Ultimate Skin 

Friction Uplift     

(ksf)

Calculated 

Ultimate Skin 

Friction Comp               

(ksf)

Layer
Top          

(ft)

Bottom     

(ft)

Thickness     

(ft)

Ultimate Skin 

Friction Comp 

Override               

(ksf)

Groundwater Depth
Soil Profile

Soil Type
SPT Blow 

Count

Ult. Gross 

Bearing 

Capacity 

(ksf)

γsoil 

(pcf)

γconcrete  

(pcf)

Cohesion    

(ksf)

Angle of 

Friction 

(degrees)

From 1' above grade to 31' below grade

Rebar Size
Clear Cover to Ties

Tie Size

Rebar Quantity

Rebar Cage Diameter

Rebar Strength, Fy:
End Bearing (kips)

Axial (kips)

Pier Section 1

Check Limitation

Apply TIA-222-H Section 15.5:

Pier Diameter
Rebar Quantity

Rebar Size

Critical Shear (kip)

Rebar & Pier Options

Embedded Pole Inputs

Belled Pier Inputs

Version 4.1.2



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-10

Risk Category: II

Soil Class: D - Stiff Soil

Elevation: 928.17 ft (NAVD 88)

Latitude:
Longitude:

41.977083

-72.887872

Wind

Results: 

Data Source: 

Date Accessed: 

Wind Speed: 120 Vmph per the 2018 Connecticut Building Code

10-year MRI 76 Vmph

25-year MRI 85 Vmph

50-year MRI 90 Vmph

100-year MRI 97 Vmph

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

Wed Sep 30 2020

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

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

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

Page 1 of 3https://asce7hazardtool.online/ Wed Sep 30 2020
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SS : 0.176

S1 : 0.065

Fa : 1.6

Fv : 2.4

SMS : 0.281

SM1 : 0.156

SDS : 0.188

SD1 : 0.104

TL : 6

PGA : 0.086

PGA M : 0.138

FPGA : 1.6

Ie : 1

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Stiff Soil

B

Data Accessed: 

Date Source: 

Wed Sep 30 2020
USGS Seismic Design Maps based on ASCE/SEI 7-10, incorporating 
Supplement 1 and errata of March 31, 2013, and ASCE/SEI 7-10 Table 1.5-2. 
Additional data for site-specific ground motion procedures in accordance with 
ASCE/SEI 7-10 Ch. 21 are available from USGS.

Page 2 of 3https://asce7hazardtool.online/ Wed Sep 30 2020
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Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 1.00 in.

Concurrent Temperature: 5 F

Gust Speed: 50 mph

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

Wed Sep 30 2020

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

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

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

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

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.
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p: 978.557.5553   f: 978.336.5586   a: 45 Beechwood Drive, N. Andover, MA 01845

September 18, 2020

SAI Communications
12 Industrial Way
Salem NH, 03079

RE: Site Number: CT1167 (LTE 2C/3C/4C/4TX4RX/5G)
FA Number: 10105847
PACE Number: MRCTB048871
PT Number: 2051A0WKHD
Site Name:  HARTLAND - HARTLAND BOULEVARD
Site Address: 350 Hartland Boulevard

East Hartland, CT 06027

To Whom It May Concern:

Hudson Design Group LLC (HDG) has been authorized by SAI Communications to perform a mount analysis
on the existing AT&T antenna/RRH mount to determine their capability of supporting the following 
additional loading:

(3) 7770 Antennas (55.0”x11.0”x5.0” - Wt. = 35 lbs. /each)

(1) Squid Surge Arrestor (24.0”x9.7” – Wt. = 33 lbs. /each)

(2) DMP65R-BU6DA Antennas (71.2”x20.7”x7.7” – Wt. = 80 lbs. /each)

(1) DMP65R-BU8DA Antennas (96.0”x20.7”x7.7” – Wt. = 96 lbs. /each)

(2) OPA65R-BU6DA Antennas (71.2”x21.0”x7.8” – Wt. = 61 lbs. /each)

(1) OPA65R-BU8DA Antennas (96.0”x21.0”x7.8” – Wt. = 77 lbs. /each)

(3) B14 4478 RRH’s (18.1”x13.4”x8.3”– Wt. = 60 lbs. /each)

(3) 4449 B5/B12 RRH’s (17.9”x13.2”x9.5” – Wt. = 71 lbs. /each)

(3) B2/B66A 8843 RRH’s (14.9”x13.2”x10.9” – Wt. = 72 lbs. /each)

(1) Squid Surge Arrestor (24.0”x9.7” – Wt. = 33 lbs. /each) 

*Proposed equipment shown in bold

No original structural design documents or fabrication drawings were available for the existing mounts. 
HDG’s subconsultant, ProVertic LLC, conducted a survey climb and mapping of the existing AT&T antenna 
mounts on August 27, 2020.
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Mount Analysis Methods:

This analysis was conducted in accordance with EIA/TIA-222-H, Structural Standards for Steel 
Antenna Towers and Antenna Supporting Structures, the International Building Code 2015 with 2018
Connecticut State Building Code, and AT&T Mount Technical Directive – R13.

HDG considers this mount to be asymmetrical and has applied wind loads in 30 degree increments 
all around the mount. Per TIA-222-H and Appendix N of the Connecticut State Building Code, the 
max basic wind speed for this site is equal to 120 mph with a max basic wind speed with ice of 50
mph and a max ice thickness of 1.5 in.  An escalated ice thickness of 1.71 in was used for this 
analysis.

HDG considers this site to be exposure category B; tower is located in an urban/suburban or
wooded area with numerous closely spaced obstructions.

HDG considers this site to be topographic category 1; tower is located on flat terrain or the bottom 
of a hill or ridge.

The mount has been analyzed with load combinations consisting of 250 lbs live load using a service 
wind speed of 30 mph wind on the worst case antenna. Analysis performed on each antenna pipe 
to determine worst case location; worst case location was antenna position 3.

The mount has been analyzed with load combinations consisting of a 250 lbs live load in a worst 
case location on the mount.

The existing mount is secured to the existing monopole with ring mount. The connection is 
considered OK by visual inspection.

Based on our evaluation, we have determined that the existing mounts ARE NOT CAPABLE of supporting the 
proposed installation. HDG recommends the following modifications:

Install new handrail kit, SitePro1 P/N HRK12 (or approved equal).

Component Controlling Load Case Stress Ratio Pass/Fail
Existing

(LTE 2C/3C/4C/4TX4RX/5G)
Mount Rating 

48 LC1 120% FAIL

Modified
(LTE 2C/3C/4C/4TX4RX/5G)

Mount Rating
13 LC10 98% PASS

Reference Documents:

Mount mapping report prepared by ProVertic LLC.
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FIELD PHOTOS:
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Wind & Ice 
Calculations



Date: 9/21/2020
Project Name:   HARTLAND - HARTLAND BOULEVARD
Project No.:        CT1167
Designed By:      ID Checked By:  MSC
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Determine Ca:

Round

Note:  Linear interpolation may be used for aspect ratios other than those shown.

Flat

Aspect Ratio is the overall length/width ratio in the plane normal to the wind direction.

(Aspect ratio is independent of the spacing  between support points of a linear appurtenance,

Aspect Ratio  2.5 Aspect Ratio = 7 Aspect Ratio  25
Force Coefficients (Ca) for Appurtenances

Member Type
Ca Ca Ca

Square/Rectangular HSS
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Mount Calculations 
(Existing Conditions)











Load data















Steel Code Check

HSS_SQR 4X4X1_4

PIPE 2x0.154





Geometry data







Mount Calculations 
(Modified Conditions)



Install new handrail kit, SitePro1 P/N HRK12 (or
approved equal).  









Load data















Steel Code Check

HSS_SQR 4X4X1_4

PIPE 2x0.154





Geometry data
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DOCKET NO. 312 – New Cingular Wireless PCS, LLC 
application for a Certificate of Environmental Compatibility and 
Public Need for the construction, maintenance and operation of a 
telecommunications facility at 350 Hartland Boulevard in 
Hartland, Connecticut. 
 

} 
 
} 
 
} 
 
 

Connecticut 
 

Siting 
 

Council 
 

May 17, 2006 
 
 

Decision and Order 
 
 

Pursuant to the foregoing Findings of Fact and Opinion, the Connecticut Siting Council (Council) 
finds that the effects associated with the construction, operation, and maintenance of a 
telecommunications facility including effects on the natural environment; ecological integrity and 
balance; public health and safety; scenic, historic, and recreational values; forests and parks; air 
and water purity; and fish and wildlife are not disproportionate either alone or cumulatively with 
other effects when compared to need, are not in conflict with the policies of the State concerning 
such effects, and are not sufficient reason to deny the application and therefore directs that a 
Certificate of Environmental Compatibility and Pubic Need, as provided by General Statutes § 
16-50k, be issued to New Cingular Wireless PCS, LLC for the construction, maintenance and 
operation of a wireless telecommunications facility to be located at 350 Hartland Boulevard in 
Hartland, Connecticut. 
 
The facility shall be constructed, operated, and maintained substantially as specified in the 
Council’s record in this matter, and subject to the following conditions: 
 

1. The tower shall be designed as a monopole and shall be constructed no taller than 120 
feet above ground level to provide telecommunications services to both public and 
private entities. The height of the tower may be extended upon a petition to the 
Council.  

 
2. The location of the tower shall be moved 20 to 30 feet to the north of the location 

proposed in Cingular’s application, and the tower shall be designed with a yield point 
to effectively maintain a setback radius on the lessor’s property. 

 
3. The Certificate Holder shall prepare a Development and Management (D&M) Plan for 

this site in compliance with Sections 16-50j-75 through 16-50j-77 of the Regulations of 
Connecticut State Agencies.  The D&M Plan shall be served on the Town of Hartland 
and all parties and intervenors, as listed in the service list, and submitted to and 
approved by the Council prior to the commencement of facility construction and shall 
include: 

 
a) a final site plan(s) of site development to include specifications for the tower, tower 

foundation, antennas mountings, equipment building, access road, utility line, and 
landscaping; and 

 
b) construction plans for site clearing, water drainage, and erosion and sedimentation 

control consistent with the 2002 Connecticut Guidelines for Soil Erosion and 
Sediment Control, as amended.  
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4. The Certificate Holder shall, prior to the commencement of operation, provide the 
Council worst-case modeling of electromagnetic radio frequency power density of all 
proposed entities’ antennas at the closest point of uncontrolled access to the tower base,  
consistent with Federal Communications Commission, Office of Engineering and 
Technology, Bulletin No. 65, August 1997. The Certificate Holder shall ensure a 
recalculated report of electromagnetic radio frequency power density is submitted to 
the Council in the event other carriers locate at this facility or if circumstances in 
operation cause a change in power density above the levels calculated and provided 
pursuant to this Decision and Order. 

 
5. Upon the establishment of any new State or federal radio frequency standards 

applicable to frequencies of this facility, the facility granted herein shall be brought into 
compliance with such standards.  

 
6. The Certificate Holder shall permit public or private entities to share space on the 

proposed tower for fair consideration, or shall provide any requesting entity with 
specific legal, technical, environmental, or economic reasons precluding such tower 
sharing. 

 
7. The Certificate Holder shall provide reasonable space on the tower for no 

compensation for any municipal antennas, provided such antennas are compatible with 
the structural integrity of the tower. 

 
8. If the facility authorized herein is not fully constructed and providing wireless services 

within eighteen months from the date of the mailing of the Council’s Findings of Fact, 
Opinion, and Decision and Order (collectively called “Final Decision”), this Decision 
and Order shall be void, and the Certificate Holder shall dismantle the tower and 
remove all associated equipment or reapply for any continued or new use to the 
Council before any such use is made.  The time between the filing and resolution of 
any appeals of the Council’s Final Decision shall not be counted in calculating this 
deadline.   

 
9. If the facility ceases to provide wireless services for a period of one year, this Decision 

and Order shall be void, and the Certificate Holder shall dismantle the tower and 
remove all associated equipment or reapply for any continued or new use to the 
Council before any such use is made.    

 
10. Any antenna that becomes obsolete and ceases to function shall be removed within 60 

days after such antennas become obsolete and cease to function.  
 
11. Any request for extension of the time periods referred to in Conditions 8, 9, and 10 

shall be filed with the Council not later than sixty days prior to the expiration date of 
this Certificate and shall be served on all parties and intervenors and the Town of 
Hartland, as listed in the service list.  Any proposed modifications to this Decision and 
Order shall likewise be so served. 
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12. In accordance with Section 16-50j-77 of the Regulations of Connecticut State 

Agencies, the Certificate Holder shall provide the Council with written notice two 
weeks prior to the commencement of construction activities. In addition, the Certificate 
Holder shall provide the Council with written notice of the completion of site 
construction and the commencement of site operation. 

 
Pursuant to General Statutes § 16-50p, we hereby direct that a copy of the Findings of Fact, 
Opinion, and Decision and Order be served on each person listed below, and notice of issuance 
shall be published in the Hartford Courant and Torrington’s Register-Citizen. 
 
By this Decision and Order, the Council disposes of the legal rights, duties, and privileges of each 
party named or admitted to the proceeding in accordance with Section 16-50j-17 of the 
Regulations of Connecticut State Agencies. 
 
The party to this proceeding is: 
 

 
Status Granted 

Status Holder 
(name, address & phone number) 

Representative 
(name, address & phone number) 

 
Applicant 

 
 
 
 

 
New Cingular Wireless PCS, LLC 
500 Enterprise Drive 
Rocky Hill, CT 06067 

 
Christopher B. Fisher, Esq. 
Cuddy & Feder LLP 
90 Maple Avenue 
White Plains, NY  10601 
(914) 761-1300 
(914) 761-6405 Fax 
 

 
 
 
 
 
 
 

 



 

 

 
3200 Horizon Dr,  
King of Prussia, PA 19406 

 
P h o n e :  ( 6 1 0 )  6 3 5 - 3 2 0 8  
www.crowncastle.com 

 
Crown Castle Letter of Authorization 

 
CT - CONNECTICUT SITING COUNCIL 
M. Bachman 
10 FRANKLIN SQUARE 
NEW BRITAIN, CT 06051 
        
Re:   Application for Zoning/Building Permit 

Crown Castle telecommunications site at: 350 HARTLAND BOULEVARD, EAST 
HARTLAND, CT 06027 
  

CCATT LLC (“Crown Castle”) hereby authorizes AT&T MOBILITY, including their Agent, to act as our 
Agent in the processing of all zoning applications, building permits and approvals through the CT - 
CONNECTICUT SITING COUNCIL for the existing wireless communications site described below: 
 

Crown Site ID/Name:   857014/HARTLAND - HARTLAND BOULEVARD 
Customer Site ID:   CT1167/HARTLAND - HARTLAND BOULEVARD 

 Site Address:  350 HARTLAND BOULEVARD, EAST HARTLAND, CT 06027 
 APN:  
   

 
Crown Castle   
    

    10/26/20 
By:  ____________________________________ Date:  _________________ 
 Samantha Pass 
 Real Estate Specialist 

 

 







1

Hollis Redding

To: George, Sarah
Subject: AT&T Wireless Exempt Mod Filing  Crown BU 857014, Hartland-Hartland Boulevard

Hi Sarah- 
 
Attached please find the AT&T Wireless Exempt Modification which will be filed with the CT Siting Council on November 
5, 2020. 
 
Thank you. Hollis  
 

Hollis M. Redding 

 

SAI Communications LLC   
Mobile: 860-834-6964  
hredding@saigrp.com 
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