
 

                        Northeast Site Solutions  
        Victoria Masse  

                                                                                                                                                        420 Main Street, Sturbridge MA 01566 
                                                                                                                                                        860-306-2326              
                                                                                                                                                        victoria@northeastsitesolutions.com
  
         

November 3, 2020          
 
 
 
Members of the Siting Council 
Connecticut Siting Council 
Ten Franklin Square 
New Britain, CT 06051  

 
 
 
RE:   Exempt Modification Application 
         95 HIGH STREET, PORTLAND, CT 06480 
         Latitude: 41.58115 
         Longitude: -72.72622217 
         T-Mobile Site#: CTHA242A-Anchor 

 
 
 
Dear Ms. Bachman: 
 

T-Mobile is requesting to file an exempt modification for an existing 120-foot lattice tower located at 95 High Street, Portland CT 06480. 
T-Mobile currently maintains nine (9) antennas at the 110-foot level of the existing 120-foot tower. The property and the tower are both 
owned by Town of Portland.  T-Mobile now intends to replace three (3) existing antenna with three (3) new 2500MHZ antenna. The new 
antenna would be installed at the 110-foot and level of the tower. T-Mobile also proposes tower reinforcement modifications as shown in 
the enclosed drawings.  

 
Planned Tower Modifications:  
Remove: NONE 
 
Remove and Replace:  
(3) AIR21 B2A/B4P – Antenna (REMOVE) - (3) AIR6449 B41- Antenna 2500MHz (REPLACE) 

 
Install New:  
(3) Diplexers 
(1) 6x12 Hybrid Line  

  (3) RRUS 4415 B25 
    
Existing to Remain: 
(3) TMA 
(3) RRU 4449 B12/B71 

  (3) AIR32 B66Aa B2a Antenna –1900/2100MHz 
(3) APXVARR24_43-C-NA20 – Antenna – 600/700/1900/2100MHz  
(6) 1-5/8” Coax 
(3) 6x12 Hybrid Lines  
        



 

 
 
 
This facility was approved by the CT Siting Council. Per the attached TS No. TS-T-MOBILE-139-060606 – Dated June, 27 2006.  
Please see attached original approval minutes from 2006.  
 
 

 
Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies§ 16- SOj-73, for construction that 
constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance with R.C.SA. § 16-SOj-73, a copy of this 
letter is being sent to First Selectwoman Susan S. Bransfield and John Herring, Zoning Enforcement Officer of the Town of 
Portland, as well as the tower owner and property owner. 
 

 
The planned modifications to the facility fall squarely within those activities explicitly provided for in 
R.C.S;A. § 16-50j-72(b)(2). 
 
1. The proposed modifications will not result in an increase in the height of the existing structure. 
 
2. The proposed modifications will not require the extension of the site boundary. 
 
3. The proposed modifications 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 Communications Commission safety standard. 
 
5. The proposed modifications will not cause a change or alteration in the physical or environmental characteristics of the site.
 ꞏ 
 
6. The existing structure and its foundation can support the proposed loading. 
 
For the foregoing reasons, T-Mobile respectfully submits that the proposed modifications to the above referenced 
telecommunications facility constitute an exempt modification under 
R.C.S.A. § 16-50j-72(b)(2). 
 
 
 
 

 Sincerely, 
 
 
 
 
 Victoria Masse 
 Mobile:  860-306-2326 
 Fax:      413-521-0558 
 Office:   420 Main Street, Unit 2, Sturbridge MA 01566 
 Email:   victoria@northeastsitesolutions.com 
 
 
                        
 



 

 
 

 
 

Attachments 
cc: First Selectwoman Susan S. Bransfield, as elected official 
      John Herring, Zoning Enforcement Director 

   Town of Portland - as tower owner & property owner 
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                Date:   October 2, 2020 

 
Tower Owner:    City of Middletown 
Carrier:    T-Mobile Northeast LLC 
 

  

                 Site ID: CTHA242A 

                 Site Name: HA242/PortlandHS_SST 

                 Site Data: 95 High Street, Portland, Middlesex County, CT 06480 

 Latitude 41° 34' 52.01'', Longitude -72° 37' 19.98'' 

 120 ft Self-Support Tower  

 

Tectonic Project Number: 10473.CTHA242A 

 
 

Tectonic Engineering & Surveying Consultants P.C. is pleased to submit this “Structural Modification Analysis 

Report” to determine the structural integrity of the above mentioned tower.   

 

The purpose of the analysis is to determine acceptability of the tower stress level upon proposed modifications.  

Based on our analysis we have determined the tower stress level for the structure and foundation upon installation 

of proposed modifications to be: 

 
Structure: Sufficient Capacity – 99.8% 
Foundation: Sufficient Capacity – 97.5% 

 

This analysis has been performed in accordance with the 2018 Connecticut State Building Code based upon an 

ultimate 3-second gust wind speed of 130 mph converted to a nominal 3-second gust wind speed of 101 mph per 

Section 1609.3 and Appendix N as required for use in the TIA-222-G Standard per Exception #5 of Section 

1609.1.1. Exposure Category C with a maximum topographic factor, Kzt, of 1.0 and Structure Class III were used 

in this analysis. 

 
All modifications and equipment proposed in this report shall be installed in accordance with this analysis for 
the determined available structural capacity to be effective. 
 
We at Tectonic appreciate the opportunity of providing our continuing professional services to you and T-Mobile. 
If you have any questions or need further assistance on this or any other projects please give us a call. 
 

Structural modification analysis prepared by: John-Fritz Julien / Ian Marinaccio 

 

Respectfully submitted by: 

Tectonic Engineering & Surveying Consultants P.C. 

 

 

 

Edward N. Iamiceli, P.E. 
Managing Director - Structural 

Structural Modification Analysis Report 
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1) INTRODUCTION 
 
This tower is a 120 ft Self Support tower designed by PiRod, Inc. The tower is located in Portland Connecticut 
and is currently being used by T-Mobile and City of Middletown. 
 
 
2) ANALYSIS CRITERIA 
 
 TIA-222 Revision: TIA-222-G 
 Risk Category: III 
 Wind Speed: 101 mph 
 Exposure Category: C 
 Topographic Factor: 1.0 
 Ice Thickness: 0.75 in 
 Wind Speed with Ice: 50 mph 
 Service Wind Speed: 60 mph 
 

Table 1 - Proposed Antenna and Cable Information 

Mounting 
Level (ft) 

Carrier 
Designation 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

110.0 T-Mobile  

3 commscope SDX1926Q-43 

1 
6x12  

Hybrid 
- 3 ericsson AIR 6449 B41 

3 ericsson RRUS 4415 B25 

 
Table 2 - Existing Antenna and Cable Information 

Mounting 
Level (ft) 

Carrier 
Designation 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

119.0 

Unknown 

1 rfs celwave PD220-9 1 
1 

1/2 
7/8 

1 
1 - TMA 

118.0 
2 rfs celwave PD220-2 

2 1/2 1 
2 tower mounts  Side Arm Mount 

110.0 T-Mobile 

3 - Twin Style TMA 

6 
3 

1-5/8 
6x12 

Hybrid 
1 

3 ericsson AIR 32 B66Aa B2a 

3 ericsson RADIO 4449 B12/B71 

3 rfs APXVARR24_43-C-NA20  

3 tower mounts 12' Sector Mount 

3 ericsson AIR 21 B2A/B4P - - 2 

108.0 

Unknown 

1 telewave ANT50D 1 7/8 1 

95.0 

1 - Twin Style TMA 
1 
1 

EW90 
7/8 

1 1 andrew Andrew 6' Dish 

1 tower mounts Dish Mount 

91.0 1 telewave ANT50D 1 7/8 1 

90.0 
1 andrew Andrew 4' Dish 

1 EW90 1 
1 tower mounts Dish Mount 

87.0 
1 miscl 10' Omni 

1 1/2 1 
1 tower mounts  Side Arm Mount 
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Mounting 
Level (ft) 

Carrier 
Designation 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

80.0 Unknown 

1 rfs celwave PD220-2 

2 1/2 1 1 rfs celwave PD220-9 

2 tower mounts Side Arm Mount 
Notes: 
1) Existing equipment  
2) Existing equipment to be removed, not considered in analysis  

 
 

3) ANALYSIS PROCEDURE 
 

Table 3 - Documents Provided 

Document Remarks Dated 

GEOTECHNICAL REPORT  Clarence Welti Assoc., Inc. 12/20/04 

ORIGINAL TOWER AND FOUNDATION 
DRAWINGS 

PiRod 12/28/04 

TOWER REINFORCEMENT DRAWINGS & 
SPECIFICATIONS 

KM Consulting Engineers, Inc. 09/29/17 

STRUCTURAL MODIFICATION ANALYSIS 
REPORT 

KM Consulting Engineers, Inc. 01/05/18 

STRUCTURAL ANALYSIS REPORT B+T Group  07/19/19 

RFDS  T-Mobile 07/06/20 

SITE VISIT  Tectonic  07/17/20 

STRUCTURAL ANALYSIS REPORT Tectonic 08/25/20 

GEOTECHNICAL REVIEW Tectonic 09/30/20 

 
 3.1)  Analysis Method 
 

tnxTower (version 8.0.5.0), 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. 
 
tnxTower was used to determine the loads on the modified structure. Additional calculations were 
performed to determine the stresses in the reinforced leg sections. These calculations are presented 
in Appendix C. 

 
 3.2)  Assumptions 
 

1) Tower and structures were built and maintained in accordance with the manufacturer’s 
specifications. 

2) The configuration of antennas, transmission cables, mounts and other appurtenances are as 
specified in Tables 1 and 2. 

3) The weight and wind area of certain appurtenances have been estimated. 
 

This analysis is solely for the supporting tower structure and it may be affected if any assumptions are 
not valid or have been made in error. Tectonic should be notified to determine the effect on the 
structural integrity of the tower. 
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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 

T1 120 - 110 Leg 1 3/4 2 -4.31 77.19 5.6 Pass 

T2 110 - 90 Leg 1 3/4 35 -43.95 77.19 56.9 Pass 

T3 90 - 70 Leg 2 91 -110.44 132.51 83.3 Pass 

T4 70 - 50 Leg *2-1/4 SR w/ Half 2.5 X-
Strong 172 -178.57 194.35 91.9 Pass 

T5 50 - 40 Leg Pirod 105244 + (2) 1-1/4" 
Tie-Rods 

229 -178.99 252.06 71.0 Pass 

T6 40 - 20 Leg 
Pirod 105216 + (2) 1-1/4" 

Tie-Rods 238 -200.61 252.06 79.6 Pass 

T7 20 - 0 Leg PiRod 105217 + (2) 1-1/2" 
Tie-Rods 253 -220.32 373.21 59.0 

63.0 (b) Pass 

T1 120 - 110 Diagonal 3/4 15 -0.67 4.87 13.8 Pass 

T2 110 - 90 Diagonal *3/4 SR w/ 3/4 Clip 44 -4.59 7.53 60.9 Pass 

T3 90 - 70 Diagonal 7/8 100 -7.20 8.88 81.1 Pass 

T4 70 - 50 Diagonal *7/8 SR w/ 7/8 SR Clipped 188 -6.07 11.24 53.9 Pass 

T5 50 - 40 Diagonal L2 1/2x2 1/2x3/16 232 -8.18 13.38 
61.2 

82.4 (b) Pass 

T6 40 - 20 Diagonal L2 1/2x2 1/2x3/16 244 -5.39 10.79 49.9 
60.1 (b) Pass 

T7 20 - 0 Diagonal *L2.5x2.5x3/16 + 
PL2.5x1/4 

256 -7.73 32.37 23.9 
24.3 (b) 

Pass 

T3 90 - 70 
Secondary 
Horizontal 1 1/4 115 -1.91 19.47 9.8 Pass 

T1 120 - 110 Top Girt 3/4 6 -0.04 2.62 1.6 Pass 

T2 110 - 90 Top Girt *3/4 SR w/ 3/4 Clip 39 -0.45 2.67 16.9 Pass 

T3 90 - 70 Top Girt 7/8 96 -0.23 4.91 4.7 Pass 

T4 70 - 50 Top Girt *7/8 SR w/ 7/8 SR Clipped 177 -0.11 4.98 2.3 Pass 

T1 120 - 110 Bottom Girt 3/4 8 -0.20 2.62 7.7 Pass 

T2 110 - 90 Bottom Girt *3/4 SR w/ 3/4 Clip 42 -0.30 2.67 11.3 Pass 

T3 90 - 70 Bottom Girt *7/8 SR w/ 7/8 SR Clipped 98 -0.33 4.82 6.8 Pass 

T4 70 - 50 Bottom Girt *7/8 SR w/ 7/8 SR Clipped 179 -1.38 3.99 34.6 Pass 

       Summary  

      Leg (T4) 91.9 Pass 

      
Diagonal 

(T5) 
82.4 Pass 

      
Secondary 
Horizontal 

(T3) 
9.8 Pass 

      
Top Girt 

(T2) 16.9 Pass 

      
Bottom Girt 

(T4) 34.6 Pass 

      Bolt Checks 82.4 Pass 

      Rating =  91.9 Pass 

 
 
 
 
 



 October 2, 2020 
120 Ft Self Support Tower Structural Modification Analysis HA242/PortlandHS_SST 
Project Number 10473.CTHA242A 

tnxTower Report - version 8.0.7.5 

Table 5 - Tower Component Stresses vs. Capacity 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Flange Bypass 70 88 Pass 

1 Anchor Rods 0 74.3 Pass 

1 Base Foundation 0 72.6 Pass 

1 
Base Foundation 
Soil Interaction  

0 97.5 Pass 

 

Structure Rating (max from all components) =  99.8% 

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

consumed.  
 
 4.1)  Results / Conclusions 
 

The tower and its foundation have sufficient capacity to carry the proposed load configuration once 
the proposed modifications are installed as detailed in the drawings. 
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TNXTOWER OUTPUT 



                                                 

 Tectonic 

 1279 Route 300 

 Newburgh, NY 12550    
 Phone: (845) 567-6656 

 FAX: (845) 567-8703 

Job: 
10473.CTHA242A - Modification Analysis

 Project: 120' Self-Support Tower
 Client:  T-Mobile  Drawn by: Ian Marinaccio    App'd: 

 Code:  TIA-222-G  Date: 10/02/20  Scale:  NTS 
 Path: 

G:\Newburgh\Projects\10473-NSS\10473.CTHA242A\Structural\Tower Analysis\Reinf - Rev 0\10473.CTHA242A - TowerModificationSA.eri
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TYPE TYPEELEVATION ELEVATION
 PD220-9  119

 TMA  119

 PD220-2  118

 2' Side Arm Mount  118

 PD220-2  118

 2' Side Arm Mount  118

 AIR 32 B66Aa B2a  110

 AIR 32 B66Aa B2a  110

 AIR 32 B66Aa B2a  110

 APXVARR24_43-C-NA20 w/ Mount 
 Pipe

 110

 APXVARR24_43-C-NA20 w/ Mount 
 Pipe

 110

 APXVARR24_43-C-NA20 w/ Mount 
 Pipe

 110

 RADIO 4449 B12/B71  110

 RADIO 4449 B12/B71  110

 RADIO 4449 B12/B71  110

 Twin Style TMA  110

 Twin Style TMA  110

 Twin Style TMA  110

 AIR 6449 B41  110

 AIR 6449 B41  110

 AIR 6449 B41  110

 RRUS 4415 B25  110

 RRUS 4415 B25  110

 RRUS 4415 B25  110

 SDX1926Q-43  110

 SDX1926Q-43  110

 SDX1926Q-43  110

 12' Sector Mount  110

 ANT50D  108

 Dish Mount Pipe  95

 Dish Mount  95

 Twin Style TMA  95

 Andrew 6' Dish  95

 ANT50D  91

 Dish Mount Pipe  90

 Dish Mount  90

 Andrew 4' Dish  90

 10' horizontal  x 2" Pipe Mount  87

 72" Side Arm Mount  87

 10' x 3" Dia Omni  87

 72" Side Arm Mount  80

 PD220-9  80

 72" Side Arm Mount  80

 PD220-2  80

 10' horizontal  x 2" Pipe Mount  80

 10' horizontal  x 2" Pipe Mount  80

 (2) Jump Plate  70

 (2) Jump Plate  70

 (2) Jump Plate  70

SYMBOL LIST
MARK MARKSIZE SIZE

A  Pirod 105244 + (2) 1-1/4" Tie-Rods

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

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

TOWER DESIGN NOTES
1.   Tower is located in Middlesex County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 101 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to 

 increase in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Structure Class III.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 99.8%
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  Tower Input Data    
 

 
The main tower is a 3x free standing tower with an overall height of 120.00 ft above the ground line. 
The base of the tower is set at an elevation of 0.00 ft above the ground line. 
The face width of the tower is 4.50 ft at the top and 10.00 ft at the base. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

1) Tower is located in Middlesex County, Connecticut. 
2) Basic wind speed of 101 mph. 
3) Structure Class III. 
4) Exposure Category C. 
5) Topographic Category 1. 
6) Crest Height 0.00 ft. 
7) Nominal ice thickness of 0.75 in. 
8) Ice thickness is considered to increase with height. 
9) Ice density of 56 pcf. 
10) A wind speed of 50 mph  is used in combination with ice. 
11) Temperature drop of 50 °F. 
12) Deflections calculated using a wind speed of 60 mph. 
13) TOWER RATING: 99.8% 
14) A non-linear (P-delta) analysis was used. 
15) Pressures are calculated at each section. 
16) Stress ratio used in tower member design is 1. 
17) 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   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 
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Leg B Leg C 

Leg A 

Fa
ce

 A
 Face B

 

Face C 

Triangular Tower 

Wind Normal 

Wind 90 

Wind 180 

Z 
 

X 
 

 
 
 
 

 Tower Section Geometry    
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Assembly 
Database 

Description Section 
Width  

 
ft 

Number  
of  

Sections 

Section 
Length 

 
ft 

T1 120.00-110.00   4.50 1 10.00 
T2 110.00-90.00   4.50 1 20.00 
T3 90.00-70.00   4.50 1 20.00 
T4 70.00-50.00   4.50 1 20.00 
T5 50.00-40.00   5.00 1 10.00 
T6 40.00-20.00   6.00 1 20.00 
T7 20.00-0.00   8.00 1 20.00 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Diagonal 
Spacing 

 
ft 

Bracing 
Type 

Has 
K Brace 

End 
Panels 

Has  
Horizontals 

Top Girt 
Offset 

 
in 

Bottom Girt 
Offset 

 
in 

T1 120.00-110.00 2.48 X Brace No No 0.00 1.00 
T2 110.00-90.00 2.48 X Brace No No 1.00 1.00 
T3 90.00-70.00 2.48 X Brace No Yes 1.00 1.00 
T4 70.00-50.00 2.49 X Brace No No 1.00 0.00 
T5 50.00-40.00 10.00 X Brace No No 0.00 0.00 
T6 40.00-20.00 10.00 X Brace No No 0.00 0.00 
T7 20.00-0.00 10.00 X Brace No No 0.00 0.00 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

 

Diagonal  
Size 

 

Diagonal 
Grade 
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Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

 

Diagonal  
Size 

 

Diagonal 
Grade 

T1 120.00-
110.00 

Solid Round 1 3/4 A572-50 
(50 ksi) 

Solid Round 3/4 A36 
(36 ksi) 

T2 110.00-
90.00 

Solid Round 1 3/4 A572-50 
(50 ksi) 

Arbitrary 
Shape 

*3/4 SR w/ 3/4 Clip A36 
(36 ksi) 

T3 90.00-70.00 Solid Round 2 A572-50 
(50 ksi) 

Solid Round 7/8 A36 
(36 ksi) 

T4 70.00-50.00 Arbitrary Shape *2-1/4 SR w/ Half 2.5 X-
Strong 

A572-50 
(50 ksi) 

Arbitrary 
Shape 

*7/8 SR w/ 7/8 SR Clipped A36 
(36 ksi) 

T5 50.00-40.00 Truss Leg Pirod 105244 + (2) 1-1/4'' 
Tie-Rods 

A572-50 
(50 ksi) 

Equal Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi) 

T6 40.00-20.00 Truss Leg Pirod 105216 + (2) 1-1/4'' 
Tie-Rods 

A572-50 
(50 ksi) 

Equal Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi) 

T7 20.00-0.00 Truss Leg PiRod 105217 + (2) 1-1/2'' 
Tie-Rods 

A572-50 
(50 ksi) 

Arbitrary 
Shape 

*L2.5x2.5x3/16 + PL2.5x1/4 A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Top Girt 
Type 

 

Top Girt  
Size 

 

Top Girt  
Grade 

Bottom Girt 
Type 

 

Bottom Girt  
Size 

 

Bottom Girt 
Grade 

T1 120.00-
110.00 

Solid Round 3/4 A36 
(36 ksi) 

Solid Round 3/4 A36 
(36 ksi) 

T2 110.00-
90.00 

Arbitrary Shape *3/4 SR w/ 3/4 Clip A36 
(36 ksi) 

Arbitrary 
Shape 

*3/4 SR w/ 3/4 Clip A36 
(36 ksi) 

T3 90.00-70.00 Solid Round 7/8 A36 
(36 ksi) 

Arbitrary 
Shape 

*7/8 SR w/ 7/8 SR Clipped A36 
(36 ksi) 

T4 70.00-50.00 Arbitrary Shape *7/8 SR w/ 7/8 SR Clipped A36 
(36 ksi) 

Arbitrary 
Shape 

*7/8 SR w/ 7/8 SR Clipped A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
ft 

Secondary 
Horizontal Type 

 

Secondary Horizontal  
Size 

 

Secondary 
Horizontal   

Grade 

Inner Bracing 
Type 

 

Inner Bracing Size 
 

Inner Bracing  
Grade 

T3 90.00-70.00 Solid Round 1 1/4 A36 
(36 ksi) 

Solid Round  A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor 
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

T1 120.00-
110.00 

0.00 0.00 A36 
(36 ksi) 

1.03 1 1.05 Mid-Pt Mid-Pt Mid-Pt 

T2 110.00-
90.00 

0.00 0.00 A36 
(36 ksi) 

1.03 1 1.05 Mid-Pt Mid-Pt Mid-Pt 

T3 90.00-
70.00 

0.00 0.00 A36 
(36 ksi) 

1.03 1 1.05 Mid-Pt Mid-Pt Mid-Pt 

T4 70.00-
50.00 

0.00 0.00 A36 
(36 ksi) 

1.03 1 1.05 Mid-Pt Mid-Pt Mid-Pt 

T5 50.00-
40.00 

0.00 0.00 A36 
(36 ksi) 

1.03 1 1.05 Mid-Pt Mid-Pt Mid-Pt 



 October 2, 2020 
120 Ft Self Support Tower Structural Modification Analysis HA242/PortlandHS_SST 
Project Number 10473.CTHA242A 

tnxTower Report - version 8.0.7.5 

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 

T6 40.00-
20.00 

0.00 0.00 A36 
(36 ksi) 

1.03 1 1.05 Mid-Pt Mid-Pt Mid-Pt 

T7 20.00-0.00 0.00 0.00 A36 
(36 ksi) 

1.03 1 1.05 Mid-Pt Mid-Pt Mid-Pt 

 
 

 

 Tower Section Geometry (cont’d)   
 

   K Factors1 

Tower 
 Elevation 

 
 

ft 

Calc 
K 

Single 
Angles 

Calc 
K 

Solid 
Rounds 

Legs X 
Brace 
Diags 

X 
Y 

K 
Brace 
Diags 

X 
Y 

Single 
Diags 

 
X 
Y 

Girts 
 
 

X 
Y 

Horiz. 
 
 

X 
Y 

Sec. 
Horiz. 

 
X 
Y 

Inner 
Brace 

 
X 
Y 

T1 120.00-
110.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T2 110.00-
90.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T3 90.00-
70.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T4 70.00-
50.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T5 50.00-
40.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T6 40.00-
20.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T7 20.00-
0.00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

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

 

 Tower Section Geometry (cont’d)   
 

 Truss-Leg K Factors 

 Truss-Legs Used As Leg Members Truss-Legs Used As Inner Members 

Tower 
 Elevation 

ft 

Leg 
Panels 

X 
Brace 

Diagonals 

Z 
Brace 

Diagonals 

Leg 
Panels 

X 
Brace 

Diagonals 

Z 
Brace 

Diagonals 

T5 50.00-
40.00 

1 0.5 0.7 1 0.5 0.85 

T6 40.00-
20.00 

1 0.5 0.7 1 0.5 0.85 

T7 20.00-
0.00 

1 0.5 0.7 1 0.5 0.85 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

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

 Net Width 
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

T1 120.00-
110.00 

0.00 1 0.00 0.75 0.00 0.75 0.00 0.75 0.00 1 0.00 0.75 0.00 0.75 



 October 2, 2020 
120 Ft Self Support Tower Structural Modification Analysis HA242/PortlandHS_SST 
Project Number 10473.CTHA242A 

tnxTower Report - version 8.0.7.5 

Tower 
 Elevation 

ft 

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

 Net Width 
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

T2 110.00-
90.00 

0.00 1 0.00 0.75 0.00 0.75 0.00 0.75 0.00 1 0.00 0.75 0.00 0.75 

T3 90.00-
70.00 

0.00 1 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 

T4 70.00-
50.00 

0.00 1 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 

T5 50.00-
40.00 

0.00 1 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 

T6 40.00-
20.00 

0.00 1 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 

T7 20.00-0.00 0.00 1 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 0.00 0.75 

 
 

 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Connection 

Type 

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

  Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size 
in 

No. 

T1 120.00-
110.00 

Sleeve DS 0.63 
A325N 

0 0.00 
A325N 

0 0.00 
A325N 

0 0.00 
A325N 

0 0.63 
A325N 

0 0.75 
A325N 

0 0.50 
A325N 

0 

T2 110.00-
90.00 

Sleeve DS 0.63 
A325N 

4 0.00 
A325N 

0 0.00 
A325N 

0 0.00 
A325N 

0 0.63 
A325N 

0 0.75 
A325N 

0 0.50 
A325N 

0 

T3 90.00-
70.00 

Sleeve DS 0.63 
A325N 

5 0.00 
A325N 

0 0.00 
A325N 

0 0.00 
A325N 

0 0.63 
A325N 

0 0.75 
A325N 

0 0.50 
A325N 

0 

T4 70.00-
50.00 

Sleeve DS 0.75 
A325N 

0 0.00 
A325N 

0 0.00 
A325N 

0 0.00 
A325N 

0 0.63 
A325N 

0 0.75 
A325N 

0 0.50 
A325N 

0 

T5 50.00-
40.00 

Flange 1.00 
A325N 

6 1.00 
A325N 

1 0.00 
A325N 

0 0.00 
A325N 

0 0.63 
A325N 

0 0.75 
A325N 

0 0.50 
A325N 

0 

T6 40.00-
20.00 

Flange 1.00 
A325N 

6 1.00 
A325N 

1 0.00 
A325N 

0 0.00 
A325N 

0 0.63 
A325N 

0 0.75 
A325N 

0 0.50 
A325N 

0 

T7 20.00-0.00 Flange 1.00 
A325N 

6 1.00 
A325N 

1 0.00 
A325N 

0 0.00 
A325N 

0 0.63 
A325N 

0 0.75 
A325N 

0 0.50 
A325N 

0 

 
 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Componen
t 

Type 

Placement 
 
ft 

Face 
Offset 

in 

Lateral 
Offset 

(Frac FW) 

# # 
 Per 
Row 

Clear 
Spacin

g  
in 

Width or 
Diameter 

in 

Perimete
r 
 

in 

Weight 
 

klf 

**Reinforcem
ent Area** 

                          

Reinf Area 
(2) 1-1/4'' TR 

A No No Ar (CaAa) 50.00 - 
20.00 

0.00 -0.48 1 1 0.00 1.25  0.00 

Reinf Area 
(2) 1-1/4'' TR 

B No No Ar (CaAa) 50.00 - 
20.00 

0.00 -0.48 1 1 0.00 1.25  0.00 

Reinf Area 
(2) 1-1/4'' TR 

C No No Ar (CaAa) 50.00 - 
20.00 

0.00 -0.48 1 1 0.00 1.25  0.00 

Reinf Area 
(2) 1-1/4'' TR 

A No No Ar (CaAa) 50.00 - 
20.00 

0.00 0.48 1 1 0.00 1.25  0.00 

Reinf Area 
(2) 1-1/4'' TR 

B No No Ar (CaAa) 50.00 - 
20.00 

0.00 0.48 1 1 0.00 1.25  0.00 

Reinf Area 
(2) 1-1/4'' TR 

C No No Ar (CaAa) 50.00 - 
20.00 

0.00 0.48 1 1 0.00 1.25  0.00 

***                           
AVA7-50(1-

5/8'') 
B No No Ar (CaAa) 110.00 - 

8.00 
0.00 0.45 6 6 0.50 2.01  0.00 
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Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Componen
t 

Type 

Placement 
 
ft 

Face 
Offset 

in 

Lateral 
Offset 

(Frac FW) 

# # 
 Per 
Row 

Clear 
Spacin

g  
in 

Width or 
Diameter 

in 

Perimete
r 
 

in 

Weight 
 

klf 

HCS 6X12 
4AWG(1-5/8) 

C No No Ar (CaAa) 110.00 - 
8.00 

0.00 -0.48 3 3 0.50 1.66  0.00 

FXL-540( 
1/2'') 

A No No Ar (CaAa) 80.00 - 
8.00 

0.00 0.46 6 6 0.50 0.61  0.00 

FXL-540( 
1/2'') 

A No No Ar (CaAa) 87.00 - 
80.00 

0.00 0.5 4 4 0.50 0.61  0.00 

FXL-540( 
1/2'') 

A No No Ar (CaAa) 118.00 - 
87.00 

0.00 0.5 3 3 0.50 0.61  0.00 

FXL-540( 
1/2'') 

A No No Ar (CaAa) 119.00 - 
118.00 

0.00 0.5 1 1 0.50 0.61  0.00 

AVA5-50( 
7/8'') 

B No No Ar (CaAa) 91.00 - 
8.00 

0.00 -0.45 4 4 0.50 1.10  0.00 

AVA5-50( 
7/8'') 

B No No Ar (CaAa) 95.00 - 
91.00 

0.00 -0.45 3 3 0.50 1.10  0.00 

AVA5-50( 
7/8'') 

A No No Ar (CaAa) 108.00 - 
95.00 

0.00 0.5 2 2 0.50 1.10  0.00 

AVA5-50( 
7/8'') 

A No No Ar (CaAa) 119.00 - 
108.00 

0.00 0.5 1 1 0.50 1.10  0.00 

EW90(ELLIP
TICAL) 

B No No Ar (CaAa) 90.00 - 
8.00 

0.00 -0.48 2 2 0.50 1.28  0.00 

EW90(ELLIP
TICAL) 

A No No Ar (CaAa) 95.00 - 
90.00 

0.00 0.5 1 1 1.28 1.28  0.00 

**                           
Safety Line 

3/8 
C No No Ar (CaAa) 120.00 - 

8.00 
0.00 0.5 1 1 0.38 0.38  0.00 

Feedline 
Ladder (Af) 

B No No Af (CaAa) 120.00 - 
8.00 

-2.00 0.5 1 1 3.00 3.00  0.01 

Feedline 
Ladder (Af) 

A No No Af (CaAa) 120.00 - 
8.00 

-2.00 0.5 1 1 3.00 3.00  0.01 

***                           
HCS 6X12 

4AWG(1-5/8) 
B No No Ar (CaAa) 110.00 - 

8.00 
-2.00 0.5 1 1 1.66 1.66  0.00 

**Reinforcem
ent Area** 

                          

Reinf Area 
(2) 1-1/2'' TR 

A No No Ar (CaAa) 20.00 - 
0.00 

0.00 -0.48 1 1 0.00 1.50  0.01 

Reinf Area 
(2) 1-1/2'' TR 

B No No Ar (CaAa) 20.00 - 
0.00 

0.00 -0.48 1 1 0.00 1.50  0.01 

Reinf Area 
(2) 1-1/2'' TR 

C No No Ar (CaAa) 20.00 - 
0.00 

0.00 -0.48 1 1 0.00 1.50  0.01 

Reinf Area 
(2) 1-1/2'' TR 

A No No Ar (CaAa) 20.00 - 
0.00 

0.00 0.48 1 1 0.00 1.50  0.01 

Reinf Area 
(2) 1-1/2'' TR 

B No No Ar (CaAa) 20.00 - 
0.00 

0.00 0.48 1 1 0.00 1.50  0.01 

Reinf Area 
(2) 1-1/2'' TR 

C No No Ar (CaAa) 20.00 - 
0.00 

0.00 0.48 1 1 0.00 1.50  0.01 

**                           

 
 
 

 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 

**                   

 
 

 
 

 Feed Line/Linear Appurtenances Section Areas  
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Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 

T1 120.00-110.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

7.511 
5.000 
0.375 

0.000 
0.000 
0.000 

0.09 
0.08 
0.00 

T2 110.00-90.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

17.386 
39.203 
10.710 

0.000 
0.000 
0.000 

0.19 
0.30 
0.15 

T3 90.00-70.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

15.917 
51.376 
10.710 

0.000 
0.000 
0.000 

0.18 
0.34 
0.15 

T4 70.00-50.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

17.320 
51.376 
10.710 

0.000 
0.000 
0.000 

0.18 
0.34 
0.15 

T5 50.00-40.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.160 
28.188 
7.855 

0.000 
0.000 
0.000 

0.18 
0.25 
0.16 

T6 40.00-20.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

22.320 
56.376 
15.710 

0.000 
0.000 
0.000 

0.35 
0.50 
0.32 

T7 20.00-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

16.392 
36.826 
12.426 

0.000 
0.000 
0.000 

0.35 
0.44 
0.33 

 
 

 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 

T1 120.00-110.00 A 
B 
C 

2.124 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

22.941 
9.249 
4.624 

0.000 
0.000 
0.000 

0.43 
0.25 
0.07 

T2 110.00-90.00 A 
B 
C 

2.095 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

56.882 
85.878 
38.459 

0.000 
0.000 
0.000 

0.93 
1.59 
0.63 

T3 90.00-70.00 A 
B 
C 

2.049 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

43.592 
129.356 
37.959 

0.000 
0.000 
0.000 

0.78 
2.07 
0.62 

T4 70.00-50.00 A 
B 
C 

1.991 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

45.792 
127.727 
37.331 

0.000 
0.000 
0.000 

0.80 
2.01 
0.60 

T5 50.00-40.00 A 
B 
C 

1.934 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

32.833 
73.309 
28.596 

0.000 
0.000 
0.000 

0.62 
1.21 
0.52 

T6 40.00-20.00 A 
B 
C 

1.857 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

64.236 
143.853 
55.748 

0.000 
0.000 
0.000 

1.19 
2.33 
1.01 

T7 20.00-0.00 A 
B 
C 

1.664 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

44.715 
90.472 
39.596 

0.000 
0.000 
0.000 

0.90 
1.51 
0.80 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

T1 120.00-110.00 3.46 -4.48 0.85 -2.93 
T2 110.00-90.00 10.77 0.80 5.92 -0.69 
T3 90.00-70.00 8.82 -2.16 3.40 -1.62 
T4 70.00-50.00 8.21 -2.36 4.86 -2.44 
T5 50.00-40.00 6.42 -1.97 3.24 -1.69 
T6 40.00-20.00 7.83 -2.45 5.02 -2.62 
T7 20.00-0.00 5.98 -1.95 4.83 -2.58 
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 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

T1 13 FXL-540( 1/2") 110.00 - 
118.00 

0.6000 0.3962 

T1 14 FXL-540( 1/2") 118.00 - 
119.00 

0.6000 0.3962 

T1 18 AVA5-50( 7/8") 110.00 - 
119.00 

0.6000 0.3962 

T1 22 Safety Line 3/8 110.00 - 
120.00 

0.6000 0.3962 

T1 23 Feedline Ladder (Af) 110.00 - 
120.00 

0.6000 0.3962 

T1 24 Feedline Ladder (Af) 110.00 - 
120.00 

0.6000 0.3962 

T2 9 AVA7-50(1-5/8") 90.00 - 
110.00 

0.6000 0.4382 

T2 10 HCS 6X12 4AWG(1-5/8) 90.00 - 
110.00 

0.6000 0.4382 

T2 13 FXL-540( 1/2") 90.00 - 
110.00 

0.6000 0.4382 

T2 15 AVA5-50( 7/8") 90.00 - 
91.00 

0.6000 0.4382 

T2 16 AVA5-50( 7/8") 91.00 - 
95.00 

0.6000 0.4382 

T2 17 AVA5-50( 7/8") 95.00 - 
108.00 

0.6000 0.4382 

T2 18 AVA5-50( 7/8") 108.00 - 
110.00 

0.6000 0.4382 

T2 20 EW90(ELLIPTICAL) 90.00 - 
95.00 

0.6000 0.4382 

T2 22 Safety Line 3/8 90.00 - 
110.00 

0.6000 0.4382 

T2 23 Feedline Ladder (Af) 90.00 - 
110.00 

0.6000 0.4382 

T2 24 Feedline Ladder (Af) 90.00 - 
110.00 

0.6000 0.4382 

T2 26 HCS 6X12 4AWG(1-5/8) 90.00 - 
110.00 

0.6000 0.4382 

T3 9 AVA7-50(1-5/8") 70.00 - 
90.00 

0.6000 0.2764 

T3 10 HCS 6X12 4AWG(1-5/8) 70.00 - 
90.00 

0.6000 0.2764 

T3 11 FXL-540( 1/2") 70.00 - 
80.00 

0.6000 0.2764 

T3 12 FXL-540( 1/2") 80.00 - 
87.00 

0.6000 0.2764 

T3 13 FXL-540( 1/2") 87.00 - 
90.00 

0.6000 0.2764 

T3 15 AVA5-50( 7/8") 70.00 - 
90.00 

0.6000 0.2764 

T3 19 EW90(ELLIPTICAL) 70.00 - 
90.00 

0.6000 0.2764 

T3 22 Safety Line 3/8 70.00 - 
90.00 

0.6000 0.2764 

T3 23 Feedline Ladder (Af) 70.00 - 
90.00 

0.6000 0.2764 

T3 24 Feedline Ladder (Af) 70.00 - 
90.00 

0.6000 0.2764 

T3 26 HCS 6X12 4AWG(1-5/8) 70.00 - 
90.00 

0.6000 0.2764 

T4 9 AVA7-50(1-5/8") 50.00 - 
70.00 

0.6000 0.3736 

T4 10 HCS 6X12 4AWG(1-5/8) 50.00 - 
70.00 

0.6000 0.3736 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

T4 11 FXL-540( 1/2") 50.00 - 
70.00 

0.6000 0.3736 

T4 15 AVA5-50( 7/8") 50.00 - 
70.00 

0.6000 0.3736 

T4 19 EW90(ELLIPTICAL) 50.00 - 
70.00 

0.6000 0.3736 

T4 22 Safety Line 3/8 50.00 - 
70.00 

0.6000 0.3736 

T4 23 Feedline Ladder (Af) 50.00 - 
70.00 

0.6000 0.3736 

T4 24 Feedline Ladder (Af) 50.00 - 
70.00 

0.6000 0.3736 

T4 26 HCS 6X12 4AWG(1-5/8) 50.00 - 
70.00 

0.6000 0.3736 

T5 2 Reinf Area (2) 1-1/4" TR 40.00 - 
50.00 

0.6000 0.3068 

T5 3 Reinf Area (2) 1-1/4" TR 40.00 - 
50.00 

0.6000 0.3068 

T5 4 Reinf Area (2) 1-1/4" TR 40.00 - 
50.00 

0.6000 0.3068 

T5 5 Reinf Area (2) 1-1/4" TR 40.00 - 
50.00 

0.6000 0.3068 

T5 6 Reinf Area (2) 1-1/4" TR 40.00 - 
50.00 

0.6000 0.3068 

T5 7 Reinf Area (2) 1-1/4" TR 40.00 - 
50.00 

0.6000 0.3068 

T5 9 AVA7-50(1-5/8") 40.00 - 
50.00 

0.6000 0.3068 

T5 10 HCS 6X12 4AWG(1-5/8) 40.00 - 
50.00 

0.6000 0.3068 

T5 11 FXL-540( 1/2") 40.00 - 
50.00 

0.6000 0.3068 

T5 15 AVA5-50( 7/8") 40.00 - 
50.00 

0.6000 0.3068 

T5 19 EW90(ELLIPTICAL) 40.00 - 
50.00 

0.6000 0.3068 

T5 22 Safety Line 3/8 40.00 - 
50.00 

0.6000 0.3068 

T5 23 Feedline Ladder (Af) 40.00 - 
50.00 

0.6000 0.3068 

T5 24 Feedline Ladder (Af) 40.00 - 
50.00 

0.6000 0.3068 

T5 26 HCS 6X12 4AWG(1-5/8) 40.00 - 
50.00 

0.6000 0.3068 

T6 2 Reinf Area (2) 1-1/4" TR 20.00 - 
40.00 

0.6000 0.4097 

T6 3 Reinf Area (2) 1-1/4" TR 20.00 - 
40.00 

0.6000 0.4097 

T6 4 Reinf Area (2) 1-1/4" TR 20.00 - 
40.00 

0.6000 0.4097 

T6 5 Reinf Area (2) 1-1/4" TR 20.00 - 
40.00 

0.6000 0.4097 

T6 6 Reinf Area (2) 1-1/4" TR 20.00 - 
40.00 

0.6000 0.4097 

T6 7 Reinf Area (2) 1-1/4" TR 20.00 - 
40.00 

0.6000 0.4097 

T6 9 AVA7-50(1-5/8") 20.00 - 
40.00 

0.6000 0.4097 

T6 10 HCS 6X12 4AWG(1-5/8) 20.00 - 
40.00 

0.6000 0.4097 

T6 11 FXL-540( 1/2") 20.00 - 
40.00 

0.6000 0.4097 

T6 15 AVA5-50( 7/8") 20.00 - 
40.00 

0.6000 0.4097 

T6 19 EW90(ELLIPTICAL) 20.00 - 
40.00 

0.6000 0.4097 

T6 22 Safety Line 3/8 20.00 - 
40.00 

0.6000 0.4097 

T6 23 Feedline Ladder (Af) 20.00 - 0.6000 0.4097 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

40.00 
T6 24 Feedline Ladder (Af) 20.00 - 

40.00 
0.6000 0.4097 

T6 26 HCS 6X12 4AWG(1-5/8) 20.00 - 
40.00 

0.6000 0.4097 

T7 9 AVA7-50(1-5/8") 8.00 - 20.00 0.6000 0.5391 
T7 10 HCS 6X12 4AWG(1-5/8) 8.00 - 20.00 0.6000 0.5391 
T7 11 FXL-540( 1/2") 8.00 - 20.00 0.6000 0.5391 
T7 15 AVA5-50( 7/8") 8.00 - 20.00 0.6000 0.5391 
T7 19 EW90(ELLIPTICAL) 8.00 - 20.00 0.6000 0.5391 
T7 22 Safety Line 3/8 8.00 - 20.00 0.6000 0.5391 
T7 23 Feedline Ladder (Af) 8.00 - 20.00 0.6000 0.5391 
T7 24 Feedline Ladder (Af) 8.00 - 20.00 0.6000 0.5391 
T7 26 HCS 6X12 4AWG(1-5/8) 8.00 - 20.00 0.6000 0.5391 
T7 28 Reinf Area (2) 1-1/2" TR 0.00 - 20.00 0.6000 0.5391 
T7 29 Reinf Area (2) 1-1/2" TR 0.00 - 20.00 0.6000 0.5391 
T7 30 Reinf Area (2) 1-1/2" TR 0.00 - 20.00 0.6000 0.5391 
T7 31 Reinf Area (2) 1-1/2" TR 0.00 - 20.00 0.6000 0.5391 
T7 32 Reinf Area (2) 1-1/2" TR 0.00 - 20.00 0.6000 0.5391 
T7 33 Reinf Area (2) 1-1/2" TR 0.00 - 20.00 0.6000 0.5391 

 
 
 
 
 

   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 

***                   
PD220-9 B From Leg 0.50 

0.00 
8.00 

0.00 119.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.17 
7.08 
9.01 

5.17 
7.08 
9.01 

0.02 
0.06 
0.11 

TMA B From Leg 0.50 
0.00 
0.00 

0.00 119.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.05 
1.18 
1.32 

0.55 
0.65 
0.75 

0.02 
0.03 
0.04 

PD220-2 A From Leg 2.00 
0.00 

10.00 

0.00 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.28 
7.23 
9.20 

5.28 
7.23 
9.20 

0.03 
0.06 
0.11 

2' Side Arm Mount A None   0.00 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.31 
0.50 
0.73 

0.88 
1.26 
1.67 

0.02 
0.03 
0.05 

PD220-2 C From Leg 2.00 
0.00 

10.00 

0.00 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.28 
7.23 
9.20 

5.28 
7.23 
9.20 

0.03 
0.06 
0.11 

2' Side Arm Mount C None   0.00 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.31 
0.50 
0.73 

0.88 
1.26 
1.67 

0.02 
0.03 
0.05 

**                   
AIR 32 B66Aa B2a A From Leg 4.00 

0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.51 
6.89 
7.27 

4.71 
5.07 
5.43 

0.13 
0.18 
0.23 

AIR 32 B66Aa B2a B From Leg 4.00 
0.00 

0.00 110.00 No Ice 
1/2'' 

6.51 
6.89 

4.71 
5.07 

0.13 
0.18 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 Ice 
1'' Ice 

7.27 5.43 0.23 

AIR 32 B66Aa B2a C From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.51 
6.89 
7.27 

4.71 
5.07 
5.43 

0.13 
0.18 
0.23 

APXVARR24_43-C-NA20 
w/ Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

17.15 
17.77 
18.40 

10.64 
12.07 
13.35 

0.14 
0.26 
0.39 

APXVARR24_43-C-NA20 
w/ Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

17.15 
17.77 
18.40 

10.64 
12.07 
13.35 

0.14 
0.26 
0.39 

APXVARR24_43-C-NA20 
w/ Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

17.15 
17.77 
18.40 

10.64 
12.07 
13.35 

0.14 
0.26 
0.39 

RADIO 4449 B12/B71 A From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

RADIO 4449 B12/B71 B From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

RADIO 4449 B12/B71 C From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

Twin Style TMA A From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.05 
1.18 
1.32 

0.55 
0.65 
0.75 

0.02 
0.03 
0.04 

Twin Style TMA B From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.05 
1.18 
1.32 

0.55 
0.65 
0.75 

0.02 
0.03 
0.04 

Twin Style TMA C From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.05 
1.18 
1.32 

0.55 
0.65 
0.75 

0.02 
0.03 
0.04 

AIR 6449 B41 A From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.65 
5.96 
6.26 

2.42 
2.64 
2.87 

0.10 
0.14 
0.18 

AIR 6449 B41 B From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.65 
5.96 
6.26 

2.42 
2.64 
2.87 

0.10 
0.14 
0.18 

AIR 6449 B41 C From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.65 
5.96 
6.26 

2.42 
2.64 
2.87 

0.10 
0.14 
0.18 

RRUS 4415 B25 A From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.64 
1.80 
1.97 

0.68 
0.79 
0.91 

0.04 
0.06 
0.07 

RRUS 4415 B25 B From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.64 
1.80 
1.97 

0.68 
0.79 
0.91 

0.04 
0.06 
0.07 

RRUS 4415 B25 C From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1.64 
1.80 
1.97 

0.68 
0.79 
0.91 

0.04 
0.06 
0.07 



 October 2, 2020 
120 Ft Self Support Tower Structural Modification Analysis HA242/PortlandHS_SST 
Project Number 10473.CTHA242A 

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 

1'' Ice 
SDX1926Q-43 A From Leg 4.00 

0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.24 
0.31 
0.38 

0.10 
0.14 
0.19 

0.01 
0.01 
0.01 

SDX1926Q-43 B From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.24 
0.31 
0.38 

0.10 
0.14 
0.19 

0.01 
0.01 
0.01 

SDX1926Q-43 C From Leg 4.00 
0.00 
0.00 

0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.24 
0.31 
0.38 

0.10 
0.14 
0.19 

0.01 
0.01 
0.01 

12' Sector Mount C None   0.00 110.00 No Ice 
1/2'' 
Ice 

1'' Ice 

29.82 
42.21 
54.43 

29.82 
42.21 
54.43 

1.67 
2.27 
3.05 

**                   
Twin Style TMA B From Leg 0.50 

0.00 
0.00 

0.00 95.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.05 
1.18 
1.32 

0.55 
0.65 
0.75 

0.02 
0.03 
0.04 

Dish Mount Pipe B From Face 2.00 
0.00 
0.00 

0.00 95.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.90 
1.52 
2.00 

0.90 
1.52 
2.00 

0.02 
0.02 
0.04 

Dish Mount B None   0.00 95.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.78 
2.24 
2.75 

2.97 
3.57 
4.19 

0.11 
0.13 
0.16 

Dish Mount Pipe B From Face 2.00 
0.00 
0.00 

0.00 90.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.90 
1.52 
2.00 

0.90 
1.52 
2.00 

0.02 
0.02 
0.04 

Dish Mount B None   0.00 90.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.78 
2.24 
2.75 

2.97 
3.57 
4.19 

0.11 
0.13 
0.16 

**                   
72'' Side Arm Mount A None   0.00 87.00 No Ice 

1/2'' 
Ice 

1'' Ice 

0.41 
0.81 
1.23 

3.06 
5.10 
7.20 

0.05 
0.08 
0.12 

10' horizontal  x 2'' Pipe 
Mount 

A From Face 4.00 
0.00 
0.00 

0.00 87.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.83 
1.76 
2.37 

0.83 
1.76 
2.37 

0.10 
0.48 
0.88 

10' x 3'' Dia Omni A From Leg 6.00 
0.00 
5.00 

45.00 87.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.00 
4.03 
5.03 

3.00 
4.03 
5.03 

0.02 
0.04 
0.07 

*                   
10' horizontal  x 2'' Pipe 

Mount 
C From Face 4.00 

0.00 
0.00 

0.00 80.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.83 
1.76 
2.37 

0.83 
1.76 
2.37 

0.10 
0.48 
0.88 

72'' Side Arm Mount C None   0.00 80.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.41 
0.81 
1.23 

3.06 
5.10 
7.20 

0.05 
0.08 
0.12 

PD220-2 C From Leg 6.00 
0.00 

10.00 

0.00 80.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.28 
7.23 
9.20 

5.28 
7.23 
9.20 

0.03 
0.06 
0.11 

10' horizontal  x 2'' Pipe A From Face 4.00 0.00 80.00 No Ice 0.83 0.83 0.10 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

Mount 0.00 
0.00 

1/2'' 
Ice 

1'' Ice 

1.76 
2.37 

1.76 
2.37 

0.48 
0.88 

72'' Side Arm Mount A None   0.00 80.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.41 
0.81 
1.23 

3.06 
5.10 
7.20 

0.05 
0.08 
0.12 

PD220-9 A From Leg 0.50 
0.00 
8.00 

0.00 80.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.17 
7.08 
9.01 

5.17 
7.08 
9.01 

0.02 
0.06 
0.11 

***                   
ANT50D C From Leg 2.00 

0.00 
0.00 

0.00 108.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.30 
4.43 
5.58 

3.30 
4.43 
5.58 

0.04 
0.06 
0.09 

ANT50D C From Leg 2.00 
0.00 
0.00 

0.00 91.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.30 
4.43 
5.58 

3.30 
4.43 
5.58 

0.04 
0.06 
0.09 

**                   
(2) Jump Plate A From Leg 0.00 

0.00 
0.00 

0.00 70.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.09 
3.36 
3.64 

0.44 
0.84 
1.17 

0.02 
0.03 
0.05 

(2) Jump Plate B From Leg 0.00 
0.00 
0.00 

0.00 70.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.09 
3.36 
3.64 

0.44 
0.84 
1.17 

0.02 
0.03 
0.05 

(2) Jump Plate C From Leg 0.00 
0.00 
0.00 

0.00 70.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.09 
3.36 
3.64 

0.44 
0.84 
1.17 

0.02 
0.03 
0.05 

**                   

 
 
 
 

  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 

***                       
Andrew 6' Dish B Paraboloid 

w/Shroud (HP) 
From 
Leg 

2.00 
0.00 
0.00 

Worst   95.00 6.00 No Ice 
1/2'' Ice 
1'' Ice 

28.30 
30.00 
31.70 

0.74 
1.00 
1.26 

Andrew 4' Dish B Paraboloid 
w/Shroud (HP) 

From 
Leg 

2.00 
0.00 
0.00 

Worst   90.00 4.00 No Ice 
1/2'' Ice 
1'' Ice 

12.57 
13.10 
13.63 

0.11 
0.18 
0.25 

**                       

 
 

   Truss-Leg Properties   
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Section 
Designation 

Area 
 
 

in2 

 Area 
Ice 

 
in2 

Self 
Weight 

 
K 

Ice 
Weight 

 
K 

Equiv. 
Diamete

r 

 
in 

Equiv. 
Diamete

r 
Ice 
in 

 Leg 
Area 

 
in2 

Pirod 105244 + (2) 
1-1/4'' Tie-Rods 

1119.36 3295.46 0.74 0.74 7.77 22.89 6.13 

Pirod 105216 + (2) 
1-1/4'' Tie-Rods 

2190.76 6707.42 0.68 1.33 7.61 23.29 6.13 

PiRod 105217 + 
(2) 1-1/2'' Tie-Rods 

2362.94 6629.58 0.87 1.14 8.20 23.02 8.83 

 
 

 Load Combinations    
 

Comb. 
No. 

Description 

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice 
3 1.2D+1.6W (pattern 1) 0 deg - No Ice 
4 1.2D+1.6W (pattern 2) 0 deg - No Ice 
5 0.9 Dead+1.6 Wind 0 deg - No Ice 
6 1.2 Dead+1.6 Wind 30 deg - No Ice 
7 1.2D+1.6W (pattern 1) 30 deg - No Ice 
8 1.2D+1.6W (pattern 2) 30 deg - No Ice 
9 0.9 Dead+1.6 Wind 30 deg - No Ice 
10 1.2 Dead+1.6 Wind 60 deg - No Ice 
11 1.2D+1.6W (pattern 1) 60 deg - No Ice 
12 1.2D+1.6W (pattern 2) 60 deg - No Ice 
13 0.9 Dead+1.6 Wind 60 deg - No Ice 
14 1.2 Dead+1.6 Wind 90 deg - No Ice 
15 1.2D+1.6W (pattern 1) 90 deg - No Ice 
16 1.2D+1.6W (pattern 2) 90 deg - No Ice 
17 0.9 Dead+1.6 Wind 90 deg - No Ice 
18 1.2 Dead+1.6 Wind 120 deg - No Ice 
19 1.2D+1.6W (pattern 1) 120 deg - No Ice 
20 1.2D+1.6W (pattern 2) 120 deg - No Ice 
21 0.9 Dead+1.6 Wind 120 deg - No Ice 
22 1.2 Dead+1.6 Wind 150 deg - No Ice 
23 1.2D+1.6W (pattern 1) 150 deg - No Ice 
24 1.2D+1.6W (pattern 2) 150 deg - No Ice 
25 0.9 Dead+1.6 Wind 150 deg - No Ice 
26 1.2 Dead+1.6 Wind 180 deg - No Ice 
27 1.2D+1.6W (pattern 1) 180 deg - No Ice 
28 1.2D+1.6W (pattern 2) 180 deg - No Ice 
29 0.9 Dead+1.6 Wind 180 deg - No Ice 
30 1.2 Dead+1.6 Wind 210 deg - No Ice 
31 1.2D+1.6W (pattern 1) 210 deg - No Ice 
32 1.2D+1.6W (pattern 2) 210 deg - No Ice 
33 0.9 Dead+1.6 Wind 210 deg - No Ice 
34 1.2 Dead+1.6 Wind 240 deg - No Ice 
35 1.2D+1.6W (pattern 1) 240 deg - No Ice 
36 1.2D+1.6W (pattern 2) 240 deg - No Ice 
37 0.9 Dead+1.6 Wind 240 deg - No Ice 
38 1.2 Dead+1.6 Wind 270 deg - No Ice 
39 1.2D+1.6W (pattern 1) 270 deg - No Ice 
40 1.2D+1.6W (pattern 2) 270 deg - No Ice 
41 0.9 Dead+1.6 Wind 270 deg - No Ice 
42 1.2 Dead+1.6 Wind 300 deg - No Ice 
43 1.2D+1.6W (pattern 1) 300 deg - No Ice 
44 1.2D+1.6W (pattern 2) 300 deg - No Ice 
45 0.9 Dead+1.6 Wind 300 deg - No Ice 
46 1.2 Dead+1.6 Wind 330 deg - No Ice 
47 1.2D+1.6W (pattern 1) 330 deg - No Ice 
48 1.2D+1.6W (pattern 2) 330 deg - No Ice 
49 0.9 Dead+1.6 Wind 330 deg - No Ice 
50 1.2 Dead+1.0 Ice+1.0 Temp 
51 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
52 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
53 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
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Comb. 
No. 

Description 

54 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
55 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
56 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
57 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
58 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
59 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
60 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
61 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
62 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
63 Dead+Wind 0 deg - Service 
64 Dead+Wind 30 deg - Service 
65 Dead+Wind 60 deg - Service 
66 Dead+Wind 90 deg - Service 
67 Dead+Wind 120 deg - Service 
68 Dead+Wind 150 deg - Service 
69 Dead+Wind 180 deg - Service 
70 Dead+Wind 210 deg - Service 
71 Dead+Wind 240 deg - Service 
72 Dead+Wind 270 deg - Service 
73 Dead+Wind 300 deg - Service 
74 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 

T1 120 - 110 Leg Max Tension 13 4.35 0.13 -0.08 
      Max. Compression 18 -4.93 0.05 0.03 
      Max. Mx 38 3.14 -0.13 -0.04 
      Max. My 26 4.20 0.00 0.15 
      Max. Vy 18 0.91 0.05 0.03 
      Max. Vx 2 -1.06 -0.00 -0.06 
    Diagonal Max Tension 6 0.68 0.00 0.00 
      Max. Compression 34 -0.67 0.00 0.00 
      Max. Mx 55 0.01 -0.01 0.00 
      Max. My 53 -0.04 -0.01 -0.00 
      Max. Vy 52 0.01 -0.01 0.00 
      Max. Vx 53 -0.00 0.00 0.00 
    Top Girt Max Tension 29 0.03 0.00 0.00 
      Max. Compression 55 -0.04 0.00 0.00 
      Max. Mx 50 -0.03 0.02 0.00 
      Max. My 6 -0.01 0.00 -0.00 
      Max. Vy 50 0.02 0.00 0.00 
      Max. Vx 6 0.00 0.00 0.00 
    Bottom Girt Max Tension 34 0.21 0.00 0.00 
      Max. Compression 10 -0.20 0.00 0.00 
      Max. Mx 50 0.02 0.02 0.00 
      Max. My 6 0.01 0.00 -0.00 
      Max. Vy 50 0.02 0.00 0.00 
      Max. Vx 6 0.00 0.00 0.00 

T2 110 - 90 Leg Max Tension 13 42.38 -0.21 0.09 
      Max. Compression 18 -47.25 -0.21 -0.10 
      Max. Mx 34 -45.70 0.22 -0.09 
      Max. My 2 -45.25 0.01 0.23 
      Max. Vy 34 -4.83 0.22 -0.09 
      Max. Vx 2 -4.89 0.01 0.23 
    Diagonal Max Tension 10 4.56 0.00 0.00 
      Max. Compression 10 -4.59 0.00 0.00 
      Max. Mx 55 0.97 -0.01 -0.00 
      Max. My 26 -4.10 -0.00 -0.00 
      Max. Vy 55 0.01 -0.01 -0.00 
      Max. Vx 26 -0.00 -0.00 -0.00 
    Top Girt Max Tension 34 0.46 0.00 0.00 
      Max. Compression 42 -0.45 0.00 0.00 
      Max. Mx 50 0.02 0.01 0.00 
      Max. My 6 0.01 0.00 -0.00 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

      Max. Vy 50 0.01 0.00 0.00 
      Max. Vx 6 0.00 0.00 0.00 
    Bottom Girt Max Tension 10 0.32 0.00 0.00 
      Max. Compression 21 -0.30 0.00 0.00 
      Max. Mx 50 0.03 0.01 0.00 
      Max. My 6 0.02 0.00 -0.00 
      Max. Vy 50 0.01 0.00 0.00 
      Max. Vx 6 0.00 0.00 0.00 

T3 90 - 70 Leg Max Tension 13 110.30 0.42 -0.18 
      Max. Compression 34 -116.01 0.17 -0.06 
      Max. Mx 34 -49.55 0.65 -0.21 
      Max. My 2 -45.27 0.12 0.66 
      Max. Vy 34 -7.44 0.17 -0.06 
      Max. Vx 2 -7.58 0.04 0.17 
    Diagonal Max Tension 10 7.06 -0.00 0.00 
      Max. Compression 34 -7.20 0.00 0.00 
      Max. Mx 59 1.38 -0.01 0.00 
      Max. My 30 -3.73 0.00 -0.00 
      Max. Vy 59 0.01 -0.01 0.00 
      Max. Vx 30 0.00 0.00 -0.00 
    Secondary 

Horizontal 
Max Tension 34 1.91 -0.01 -0.00 

      Max. Compression 34 -1.91 0.00 0.00 
      Max. Mx 58 -0.23 -0.01 0.00 
      Max. My 10 -0.56 -0.01 -0.01 
      Max. Vy 58 0.02 -0.01 0.00 
      Max. Vx 26 0.00 0.00 0.00 
    Top Girt Max Tension 34 0.22 0.00 0.00 
      Max. Compression 42 -0.23 0.00 0.00 
      Max. Mx 50 -0.00 0.03 0.00 
      Max. My 6 0.00 0.00 -0.00 
      Max. Vy 50 -0.02 0.00 0.00 
      Max. Vx 6 0.00 0.00 0.00 
    Bottom Girt Max Tension 10 0.29 0.00 0.00 
      Max. Compression 37 -0.33 0.00 0.00 
      Max. Mx 50 0.01 0.02 0.00 
      Max. My 6 0.01 0.00 -0.00 
      Max. Vy 50 0.02 0.00 0.00 
      Max. Vx 6 -0.00 0.00 0.00 

T4 70 - 50 Leg Max Tension 13 171.46 0.14 0.00 
      Max. Compression 34 -178.57 1.38 0.03 
      Max. Mx 34 -178.57 1.38 0.03 
      Max. My 6 -7.14 0.05 -0.61 
      Max. Vy 34 -6.28 0.70 0.15 
      Max. Vx 30 -4.03 0.00 0.45 
    Diagonal Max Tension 10 6.07 0.00 0.00 
      Max. Compression 34 -6.18 0.00 0.00 
      Max. Mx 34 2.69 -0.01 -0.00 
      Max. My 26 -5.67 0.00 -0.01 
      Max. Vy 55 0.01 -0.01 -0.00 
      Max. Vx 26 0.00 0.00 0.00 
    Top Girt Max Tension 28 0.11 0.00 0.00 
      Max. Compression 20 -0.11 0.00 0.00 
      Max. Mx 50 0.05 0.02 0.00 
      Max. My 58 0.06 0.00 -0.00 
      Max. Vy 50 -0.02 0.00 0.00 
      Max. Vx 58 -0.00 0.00 0.00 
    Bottom Girt Max Tension 10 1.48 0.00 0.00 
      Max. Compression 37 -1.38 0.00 0.00 
      Max. Mx 50 0.11 0.02 0.00 
      Max. My 52 0.09 0.00 -0.00 
      Max. Vy 50 -0.02 0.00 0.00 
      Max. Vx 52 0.00 0.00 0.00 

T5 50 - 40 Leg Max Tension 13 172.16 -1.34 -0.03 
      Max. Compression 34 -178.99 8.41 0.15 
      Max. Mx 10 171.58 -8.82 -0.34 
      Max. My 6 -7.28 -0.16 -14.15 
      Max. Vy 10 0.88 -8.82 -0.34 
      Max. Vx 6 1.54 -0.16 -14.15 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

    Diagonal Max Tension 33 7.53 0.09 0.03 
      Max. Compression 30 -8.18 0.00 0.00 
      Max. Mx 10 0.40 0.11 -0.00 
      Max. My 30 -8.16 -0.08 0.06 
      Max. Vy 53 0.03 0.06 -0.00 
      Max. Vx 30 -0.01 0.00 0.00 

T6 40 - 20 Leg Max Tension 13 190.74 -7.66 -0.09 
      Max. Compression 34 -200.61 8.89 0.57 
      Max. Mx 34 -200.61 8.89 0.57 
      Max. My 6 -7.82 -0.16 -14.15 
      Max. Vy 61 0.30 -3.79 -0.06 
      Max. Vx 6 -0.77 -0.16 -14.15 
    Diagonal Max Tension 3 5.50 0.00 0.00 
      Max. Compression 29 -5.73 0.00 0.00 
      Max. Mx 34 1.47 0.11 0.02 
      Max. My 31 -4.90 0.00 0.03 
      Max. Vy 53 0.04 0.07 0.01 
      Max. Vx 31 -0.01 0.00 0.00 

T7 20 - 0 Leg Max Tension 13 206.17 -6.87 -0.02 
      Max. Compression 34 -220.31 -0.00 -0.00 
      Max. Mx 34 -212.36 8.89 0.57 
      Max. My 14 -7.49 -0.38 12.07 
      Max. Vy 10 -0.82 -6.98 -0.03 
      Max. Vx 6 -1.34 -0.33 -11.98 
    Diagonal Max Tension 33 7.23 0.00 0.00 
      Max. Compression 30 -7.73 0.00 0.00 
      Max. Mx 34 1.18 -0.12 -0.02 
      Max. My 9 -3.47 0.04 0.03 
      Max. Vy 54 -0.04 -0.06 -0.01 
      Max. Vx 9 -0.01 0.04 0.03 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Leg C Max. Vert 34 229.71 17.75 -9.41 
  Max. Hx 34 229.71 17.75 -9.41 
  Max. Hz 13 -213.80 -16.50 8.71 
  Min. Vert 13 -213.80 -16.50 8.71 
  Min. Hx 13 -213.80 -16.50 8.71 
  Min. Hz 34 229.71 17.75 -9.41 

Leg B Max. Vert 18 221.97 -16.43 -9.89 
  Max. Hx 45 -202.50 15.09 9.12 
  Max. Hz 45 -202.50 15.09 9.12 
  Min. Vert 45 -202.50 15.09 9.12 
  Min. Hx 18 221.97 -16.43 -9.89 
  Min. Hz 18 221.97 -16.43 -9.89 

Leg A Max. Vert 2 221.09 0.97 19.20 
  Max. Hx 10 118.72 2.03 10.30 
  Max. Hz 2 221.09 0.97 19.20 
  Min. Vert 29 -204.27 -0.94 -17.72 
  Min. Hx 34 -101.84 -1.93 -8.94 
  Min. Hz 29 -204.27 -0.94 -17.72 
      

 
 

 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 22.60 0.00 0.00 2.33 -8.48 0.00 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 

1.2 Dead+1.6 Wind 0 deg - 
No Ice 

27.12 -0.02 -25.59 -1836.43 -8.16 16.60 

1.2D+1.6W (pattern 1) 0 deg 
- No Ice 

27.12 -0.02 -23.50 -1602.67 -8.63 16.78 

1.2D+1.6W (pattern 2) 0 deg 
- No Ice 

27.12 -0.02 -17.73 -1372.22 -8.52 13.86 

0.9 Dead+1.6 Wind 0 deg - 
No Ice 

20.34 -0.02 -25.59 -1833.04 -5.58 16.56 

1.2 Dead+1.6 Wind 30 deg - 
No Ice 

27.12 13.30 -23.04 -1652.29 -965.86 20.05 

1.2D+1.6W (pattern 1) 30 
deg - No Ice 

27.12 12.26 -21.24 -1450.71 -849.44 20.11 

1.2D+1.6W (pattern 2) 30 
deg - No Ice 

27.12 9.17 -15.88 -1224.53 -718.87 16.74 

0.9 Dead+1.6 Wind 30 deg - 
No Ice 

20.34 13.30 -23.04 -1649.33 -961.15 20.00 

1.2 Dead+1.6 Wind 60 deg - 
No Ice 

27.12 22.98 -13.24 -949.85 -1664.48 12.45 

1.2D+1.6W (pattern 1) 60 
deg - No Ice 

27.12 21.17 -12.20 -833.39 -1461.79 12.40 

1.2D+1.6W (pattern 2) 60 
deg - No Ice 

27.12 15.85 -9.13 -704.12 -1238.14 9.50 

0.9 Dead+1.6 Wind 60 deg - 
No Ice 

20.34 22.98 -13.24 -948.44 -1658.23 12.41 

1.2 Dead+1.6 Wind 90 deg - 
No Ice 

27.12 26.56 0.02 4.88 -1917.84 1.99 

1.2D+1.6W (pattern 1) 90 
deg - No Ice 

27.12 24.46 0.02 4.41 -1683.15 1.84 

1.2D+1.6W (pattern 2) 90 
deg - No Ice 

27.12 18.32 0.02 4.54 -1427.22 0.19 

0.9 Dead+1.6 Wind 90 deg - 
No Ice 

20.34 26.56 0.02 4.18 -1911.04 1.97 

1.2 Dead+1.6 Wind 120 deg 
- No Ice 

27.12 22.08 12.75 919.69 -1598.28 -6.11 

1.2D+1.6W (pattern 1) 120 
deg - No Ice 

27.12 20.26 11.70 802.21 -1394.79 -6.34 

1.2D+1.6W (pattern 2) 120 
deg - No Ice 

27.12 15.31 8.84 689.29 -1199.22 -6.31 

0.9 Dead+1.6 Wind 120 deg 
- No Ice 

20.34 22.08 12.75 916.94 -1592.17 -6.11 

1.2 Dead+1.6 Wind 150 deg 
- No Ice 

27.12 12.14 20.99 1534.56 -896.96 -10.86 

1.2D+1.6W (pattern 1) 150 
deg - No Ice 

27.12 11.09 19.17 1331.54 -779.19 -11.11 

1.2D+1.6W (pattern 2) 150 
deg - No Ice 

27.12 8.48 14.66 1157.55 -678.89 -9.41 

0.9 Dead+1.6 Wind 150 deg 
- No Ice 

20.34 12.14 20.99 1530.40 -892.39 -10.83 

1.2 Dead+1.6 Wind 180 deg 
- No Ice 

27.12 0.02 25.20 1832.54 -12.33 -16.60 

1.2D+1.6W (pattern 1) 180 
deg - No Ice 

27.12 0.02 23.11 1598.77 -11.84 -16.78 

1.2D+1.6W (pattern 2) 180 
deg - No Ice 

27.12 0.02 17.50 1372.15 -11.97 -13.86 

0.9 Dead+1.6 Wind 180 deg 
- No Ice 

20.34 0.02 25.20 1827.72 -9.75 -16.56 

1.2 Dead+1.6 Wind 210 deg 
- No Ice 

27.12 -13.30 23.04 1657.98 945.30 -20.05 

1.2D+1.6W (pattern 1) 210 
deg - No Ice 

27.12 -12.26 21.24 1456.37 828.93 -20.11 

1.2D+1.6W (pattern 2) 210 
deg - No Ice 

27.12 -9.17 15.88 1230.20 698.35 -16.74 

0.9 Dead+1.6 Wind 210 deg 
- No Ice 

20.34 -13.30 23.04 1653.59 945.77 -20.00 

1.2 Dead+1.6 Wind 240 deg 
- No Ice 

27.12 -23.31 13.44 960.28 1652.24 -12.45 

1.2D+1.6W (pattern 1) 240 
deg - No Ice 

27.12 -21.50 12.40 843.80 1449.57 -12.40 

1.2D+1.6W (pattern 2) 240 27.12 -16.05 9.25 712.63 1222.61 -9.51 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 

deg - No Ice 
0.9 Dead+1.6 Wind 240 deg 
- No Ice 

20.34 -23.31 13.44 957.44 1651.16 -12.42 

1.2 Dead+1.6 Wind 270 deg 
- No Ice 

27.12 -26.56 -0.02 0.70 1897.39 -1.99 

1.2D+1.6W (pattern 1) 270 
deg - No Ice 

27.12 -24.46 -0.02 1.18 1662.69 -1.84 

1.2D+1.6W (pattern 2) 270 
deg - No Ice 

27.12 -18.32 -0.02 1.07 1406.76 -0.20 

0.9 Dead+1.6 Wind 270 deg 
- No Ice 

20.34 -26.56 -0.02 -0.00 1895.75 -1.97 

1.2 Dead+1.6 Wind 300 deg 
- No Ice 

27.12 -21.74 -12.55 -909.30 1569.57 6.11 

1.2D+1.6W (pattern 1) 300 
deg - No Ice 

27.12 -19.92 -11.50 -791.81 1366.07 6.34 

1.2D+1.6W (pattern 2) 300 
deg - No Ice 

27.12 -15.11 -8.72 -680.81 1173.80 6.31 

0.9 Dead+1.6 Wind 300 deg 
- No Ice 

20.34 -21.74 -12.55 -907.97 1568.62 6.11 

1.2 Dead+1.6 Wind 330 deg 
- No Ice 

27.12 -12.14 -20.99 -1528.91 876.53 10.86 

1.2D+1.6W (pattern 1) 330 
deg - No Ice 

27.12 -11.09 -19.17 -1325.89 758.76 11.11 

1.2D+1.6W (pattern 2) 330 
deg - No Ice 

27.12 -8.48 -14.66 -1151.91 658.45 9.41 

0.9 Dead+1.6 Wind 330 deg 
- No Ice 

20.34 -12.14 -20.99 -1526.18 877.12 10.83 

1.2 Dead+1.0 Ice+1.0 Temp 80.51 0.00 0.00 0.23 -15.13 0.00 
1.2 Dead+1.0 Wind 0 
deg+1.0 Ice+1.0 Temp 

80.51 -0.00 -7.36 -542.95 -14.87 2.25 

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

80.51 3.74 -6.48 -477.43 -291.02 2.38 

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

80.51 6.55 -3.78 -277.67 -497.34 1.39 

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

80.51 7.50 0.00 0.64 -567.88 -0.19 

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

80.51 6.39 3.69 272.41 -486.59 -1.23 

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

80.51 3.63 6.28 466.35 -284.75 -1.72 

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

80.51 0.00 7.31 542.51 -15.58 -2.25 

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

80.51 -3.74 6.48 477.97 260.58 -2.38 

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

80.51 -6.59 3.80 278.70 467.74 -1.39 

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

80.51 -7.50 -0.00 -0.08 537.44 0.19 

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

80.51 -6.35 -3.66 -271.39 455.30 1.23 

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

80.51 -3.63 -6.28 -465.84 254.28 1.72 

Dead+Wind 0 deg - Service 22.60 -0.00 -4.91 -349.94 -8.12 3.18 
Dead+Wind 30 deg - Service 22.60 2.55 -4.42 -314.67 -191.54 3.83 
Dead+Wind 60 deg - Service 22.60 4.41 -2.54 -180.12 -325.35 2.38 
Dead+Wind 90 deg - Service 22.60 5.09 0.00 2.74 -373.88 0.39 
Dead+Wind 120 deg - 
Service 

22.60 4.23 2.44 177.95 -312.69 -1.17 

Dead+Wind 150 deg - 
Service 

22.60 2.33 4.03 295.70 -178.35 -2.09 

Dead+Wind 180 deg - 
Service 

22.60 0.00 4.83 352.78 -8.91 -3.18 

Dead+Wind 210 deg - 
Service 

22.60 -2.55 4.42 319.35 174.51 -3.83 

Dead+Wind 240 deg - 
Service 

22.60 -4.47 2.58 185.74 309.92 -2.38 

Dead+Wind 270 deg - 
Service 

22.60 -5.09 -0.00 1.94 356.85 -0.39 

Dead+Wind 300 deg - 22.60 -4.17 -2.41 -172.35 294.06 1.17 
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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 

Service 
Dead+Wind 330 deg - 
Service 

22.60 -2.33 -4.03 -291.02 161.32 2.09 

  
 

 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 -22.60 0.00 0.00 22.60 0.00 0.000% 
2 -0.02 -27.12 -25.59 0.02 27.12 25.59 0.000% 
3 -0.02 -27.12 -23.50 0.02 27.12 23.50 0.000% 
4 -0.02 -27.12 -17.73 0.02 27.12 17.73 0.000% 
5 -0.02 -20.34 -25.59 0.02 20.34 25.59 0.000% 
6 13.30 -27.12 -23.04 -13.30 27.12 23.04 0.000% 
7 12.26 -27.12 -21.24 -12.26 27.12 21.24 0.000% 
8 9.17 -27.12 -15.88 -9.17 27.12 15.88 0.000% 
9 13.30 -20.34 -23.04 -13.30 20.34 23.04 0.000% 
10 22.98 -27.12 -13.24 -22.98 27.12 13.24 0.000% 
11 21.17 -27.12 -12.20 -21.17 27.12 12.20 0.000% 
12 15.85 -27.12 -9.13 -15.85 27.12 9.13 0.000% 
13 22.98 -20.34 -13.24 -22.98 20.34 13.24 0.000% 
14 26.56 -27.12 0.02 -26.56 27.12 -0.02 0.000% 
15 24.46 -27.12 0.02 -24.46 27.12 -0.02 0.000% 
16 18.32 -27.12 0.02 -18.32 27.12 -0.02 0.000% 
17 26.56 -20.34 0.02 -26.56 20.34 -0.02 0.000% 
18 22.08 -27.12 12.75 -22.08 27.12 -12.75 0.000% 
19 20.26 -27.12 11.70 -20.26 27.12 -11.70 0.000% 
20 15.31 -27.12 8.84 -15.31 27.12 -8.84 0.000% 
21 22.08 -20.34 12.75 -22.08 20.34 -12.75 0.000% 
22 12.14 -27.12 20.99 -12.14 27.12 -20.99 0.000% 
23 11.09 -27.12 19.17 -11.09 27.12 -19.17 0.000% 
24 8.48 -27.12 14.66 -8.48 27.12 -14.66 0.000% 
25 12.14 -20.34 20.99 -12.14 20.34 -20.99 0.000% 
26 0.02 -27.12 25.20 -0.02 27.12 -25.20 0.000% 
27 0.02 -27.12 23.11 -0.02 27.12 -23.11 0.000% 
28 0.02 -27.12 17.50 -0.02 27.12 -17.50 0.000% 
29 0.02 -20.34 25.20 -0.02 20.34 -25.20 0.000% 
30 -13.30 -27.12 23.04 13.30 27.12 -23.04 0.000% 
31 -12.26 -27.12 21.24 12.26 27.12 -21.24 0.000% 
32 -9.17 -27.12 15.88 9.17 27.12 -15.88 0.000% 
33 -13.30 -20.34 23.04 13.30 20.34 -23.04 0.000% 
34 -23.31 -27.12 13.44 23.31 27.12 -13.44 0.000% 
35 -21.50 -27.12 12.40 21.50 27.12 -12.40 0.000% 
36 -16.05 -27.12 9.25 16.05 27.12 -9.25 0.000% 
37 -23.31 -20.34 13.44 23.31 20.34 -13.44 0.000% 
38 -26.56 -27.12 -0.02 26.56 27.12 0.02 0.000% 
39 -24.46 -27.12 -0.02 24.46 27.12 0.02 0.000% 
40 -18.32 -27.12 -0.02 18.32 27.12 0.02 0.000% 
41 -26.56 -20.34 -0.02 26.56 20.34 0.02 0.000% 
42 -21.74 -27.12 -12.55 21.74 27.12 12.55 0.000% 
43 -19.92 -27.12 -11.50 19.92 27.12 11.50 0.000% 
44 -15.11 -27.12 -8.72 15.11 27.12 8.72 0.000% 
45 -21.74 -20.34 -12.55 21.74 20.34 12.55 0.000% 
46 -12.14 -27.12 -20.99 12.14 27.12 20.99 0.000% 
47 -11.09 -27.12 -19.17 11.09 27.12 19.17 0.000% 
48 -8.48 -27.12 -14.66 8.48 27.12 14.66 0.000% 
49 -12.14 -20.34 -20.99 12.14 20.34 20.99 0.000% 
50 0.00 -80.51 0.00 0.00 80.51 0.00 0.000% 
51 -0.00 -80.51 -7.36 0.00 80.51 7.36 0.000% 
52 3.74 -80.51 -6.48 -3.74 80.51 6.48 0.000% 
53 6.55 -80.51 -3.78 -6.55 80.51 3.78 0.000% 
54 7.50 -80.51 0.00 -7.50 80.51 -0.00 0.000% 
55 6.39 -80.51 3.69 -6.39 80.51 -3.69 0.000% 
56 3.63 -80.51 6.28 -3.63 80.51 -6.28 0.000% 
57 0.00 -80.51 7.31 -0.00 80.51 -7.31 0.000% 



 October 2, 2020 
120 Ft Self Support Tower Structural Modification Analysis HA242/PortlandHS_SST 
Project Number 10473.CTHA242A 

tnxTower Report - version 8.0.7.5 

 
Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

58 -3.74 -80.51 6.48 3.74 80.51 -6.48 0.000% 
59 -6.59 -80.51 3.80 6.59 80.51 -3.80 0.000% 
60 -7.50 -80.51 -0.00 7.50 80.51 0.00 0.000% 
61 -6.35 -80.51 -3.66 6.35 80.51 3.66 0.000% 
62 -3.63 -80.51 -6.28 3.63 80.51 6.28 0.000% 
63 -0.00 -22.60 -4.91 0.00 22.60 4.91 0.000% 
64 2.55 -22.60 -4.42 -2.55 22.60 4.42 0.000% 
65 4.41 -22.60 -2.54 -4.41 22.60 2.54 0.000% 
66 5.09 -22.60 0.00 -5.09 22.60 -0.00 0.000% 
67 4.23 -22.60 2.44 -4.23 22.60 -2.44 0.000% 
68 2.33 -22.60 4.03 -2.33 22.60 -4.03 0.000% 
69 0.00 -22.60 4.83 -0.00 22.60 -4.83 0.000% 
70 -2.55 -22.60 4.42 2.55 22.60 -4.42 0.000% 
71 -4.47 -22.60 2.58 4.47 22.60 -2.58 0.000% 
72 -5.09 -22.60 -0.00 5.09 22.60 0.00 0.000% 
73 -4.17 -22.60 -2.41 4.17 22.60 2.41 0.000% 
74 -2.33 -22.60 -4.03 2.33 22.60 4.03 0.000% 

 

 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 4 0.00000001 0.00000001 
2 Yes 4 0.00000001 0.00000474 
3 Yes 4 0.00000001 0.00000497 
4 Yes 4 0.00000001 0.00000398 
5 Yes 4 0.00000001 0.00000300 
6 Yes 4 0.00000001 0.00001001 
7 Yes 4 0.00000001 0.00000844 
8 Yes 4 0.00000001 0.00000660 
9 Yes 4 0.00000001 0.00000804 
10 Yes 4 0.00000001 0.00000583 
11 Yes 4 0.00000001 0.00000585 
12 Yes 4 0.00000001 0.00000507 
13 Yes 4 0.00000001 0.00000277 
14 Yes 4 0.00000001 0.00000572 
15 Yes 4 0.00000001 0.00000489 
16 Yes 4 0.00000001 0.00000435 
17 Yes 4 0.00000001 0.00000446 
18 Yes 4 0.00000001 0.00000249 
19 Yes 4 0.00000001 0.00000317 
20 Yes 4 0.00000001 0.00000291 
21 Yes 4 0.00000001 0.00000084 
22 Yes 4 0.00000001 0.00000556 
23 Yes 4 0.00000001 0.00000486 
24 Yes 4 0.00000001 0.00000449 
25 Yes 4 0.00000001 0.00000376 
26 Yes 4 0.00000001 0.00000611 
27 Yes 4 0.00000001 0.00000612 
28 Yes 4 0.00000001 0.00000527 
29 Yes 4 0.00000001 0.00000300 
30 Yes 4 0.00000001 0.00001016 
31 Yes 4 0.00000001 0.00000854 
32 Yes 4 0.00000001 0.00000667 
33 Yes 4 0.00000001 0.00000816 
34 Yes 4 0.00000001 0.00000438 
35 Yes 4 0.00000001 0.00000456 
36 Yes 4 0.00000001 0.00000369 
37 Yes 4 0.00000001 0.00000280 
38 Yes 4 0.00000001 0.00000560 
39 Yes 4 0.00000001 0.00000484 
40 Yes 4 0.00000001 0.00000435 
41 Yes 4 0.00000001 0.00000431 
42 Yes 4 0.00000001 0.00000508 
43 Yes 4 0.00000001 0.00000513 
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44 Yes 4 0.00000001 0.00000468 
45 Yes 4 0.00000001 0.00000205 
46 Yes 4 0.00000001 0.00000536 
47 Yes 4 0.00000001 0.00000478 
48 Yes 4 0.00000001 0.00000442 
49 Yes 4 0.00000001 0.00000351 
50 Yes 4 0.00000001 0.00000001 
51 Yes 4 0.00000001 0.00010881 
52 Yes 4 0.00000001 0.00011231 
53 Yes 4 0.00000001 0.00011490 
54 Yes 4 0.00000001 0.00011214 
55 Yes 4 0.00000001 0.00010963 
56 Yes 4 0.00000001 0.00011155 
57 Yes 4 0.00000001 0.00011366 
58 Yes 4 0.00000001 0.00011175 
59 Yes 4 0.00000001 0.00010903 
60 Yes 4 0.00000001 0.00011067 
61 Yes 4 0.00000001 0.00011280 
62 Yes 4 0.00000001 0.00011056 
63 Yes 4 0.00000001 0.00000001 
64 Yes 4 0.00000001 0.00000001 
65 Yes 4 0.00000001 0.00000001 
66 Yes 4 0.00000001 0.00000001 
67 Yes 4 0.00000001 0.00000001 
68 Yes 4 0.00000001 0.00000001 
69 Yes 4 0.00000001 0.00000001 
70 Yes 4 0.00000001 0.00000001 
71 Yes 4 0.00000001 0.00000001 
72 Yes 4 0.00000001 0.00000001 
73 Yes 4 0.00000001 0.00000001 
74 Yes 4 0.00000001 0.00000001 

 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 120 - 110 4.42 66 0.32 0.14 
T2 110 - 90 3.75 66 0.32 0.14 
T3 90 - 70 2.44 66 0.29 0.13 
T4 70 - 50 1.34 66 0.21 0.09 
T5 50 - 40 0.59 66 0.13 0.05 
T6 40 - 20 0.35 66 0.09 0.03 
T7 20 - 0 0.07 66 0.04 0.01 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 

119.00 PD220-9 66 4.35 0.32 0.14 341772 
118.00 PD220-2 66 4.29 0.32 0.14 341772 
110.00 AIR 32 B66Aa B2a 66 3.75 0.32 0.14 324371 
108.00 ANT50D 66 3.62 0.32 0.14 Inf 
95.00 Andrew 6' Dish 66 2.76 0.30 0.14 28400 
91.00 ANT50D 66 2.51 0.29 0.13 21969 
90.00 Andrew 4' Dish 66 2.44 0.29 0.13 20990 
87.00 72'' Side Arm Mount 66 2.26 0.28 0.13 19047 
80.00 10' horizontal  x 2'' Pipe Mount 66 1.86 0.25 0.11 16345 
70.00 (2) Jump Plate 66 1.34 0.21 0.09 13725 
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 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 120 - 110 22.43 14 1.61 0.75 
T2 110 - 90 19.06 14 1.60 0.75 
T3 90 - 70 12.46 10 1.45 0.69 
T4 70 - 50 6.89 10 1.08 0.47 
T5 50 - 40 3.01 10 0.67 0.26 
T6 40 - 20 1.79 10 0.48 0.15 
T7 20 - 0 0.38 14 0.18 0.03 

      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 

119.00 PD220-9 14 22.09 1.61 0.75 72388 
118.00 PD220-2 14 21.76 1.60 0.75 72388 
110.00 AIR 32 B66Aa B2a 14 19.06 1.60 0.75 68833 
108.00 ANT50D 14 18.39 1.59 0.75 142917 
95.00 Andrew 6' Dish 10 14.06 1.51 0.72 5883 
91.00 ANT50D 10 12.78 1.47 0.70 4548 
90.00 Andrew 4' Dish 10 12.46 1.45 0.69 4340 
87.00 72'' Side Arm Mount 10 11.54 1.41 0.66 3914 
80.00 10' horizontal  x 2'' Pipe Mount 10 9.49 1.28 0.59 3306 
70.00 (2) Jump Plate 10 6.89 1.08 0.47 2732 

  

 
 

 Bolt Design Data    
 

Section 
No. 

Elevation 
 

ft 

Component 
Type 

Bolt 
Grade 

 

Bolt Size 
 

in 

Number 
Of 

Bolts 

Maximum 
Load 

per Bolt 
K 

Allowable 
Load 

per Bolt 
K 

Ratio 
Load 

Allowable 

Allowable 
Ratio 

Criteria 

T2 110 Leg A325N 0.63 4 1.09 24.85 0.044   1 Bolt DS 
T3 90 Leg A325N 0.63 5 8.48 24.85 0.341   1 Bolt DS 
T5 50 Leg A325N 1.00 6 28.69 53.01 0.541   1 Bolt Tension 

    Diagonal A325N 1.00 1 7.53 9.14 0.824   1 Member Block 
Shear 

T6 40 Leg A325N 1.00 6 30.42 53.01 0.574   1 Bolt Tension 
    Diagonal A325N 1.00 1 5.50 9.14 0.601   1 Member Block 

Shear 
T7 20 Leg A325N 1.00 6 33.42 53.01 0.630   1 Bolt Tension 

    Diagonal A325N 1.00 1 7.73 31.81 0.243   1 Bolt Shear 
                      

 

 
 

 Compression Checks   
 

 

 Leg Design Data (Compression)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 

T1 120 - 110 1 3/4 10.00 2.48 68.0 
K=1.00 

2.41 -4.31 77.19 0.056 1   
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 

T2 110 - 90 1 3/4 20.00 2.48 68.0 
K=1.00 

2.41 -43.95 77.19 0.569 1   

T3 90 - 70 2 20.00 1.24 29.8 
K=1.00 

3.14 -110.44 132.51 0.833 1   

T4 70 - 50 *2-1/4 SR w/ Half 2.5 X-
Strong 

20.00 2.49 47.8 
K=1.00 

5.10 -178.57 194.35 0.919 1   

T5 50 - 40 Pirod 105244 + (2) 1-1/4'' 
Tie-Rods 

10.02 10.02 35.2 
K=1.00 

6.13 -178.99 252.06 0.710 1   

T6 40 - 20 Pirod 105216 + (2) 1-1/4'' 
Tie-Rods 

20.03 10.02 35.2 
K=1.00 

6.13 -200.61 252.06 0.796 1   

T7 20 - 0 PiRod 105217 + (2) 1-1/2'' 
Tie-Rods 

20.03 10.02 29.3 
K=1.00 

8.83 -220.32 373.21 0.590 1   

                    

 
1 P u  / Pn controls 
 
 

 Truss-Leg Diagonal Data    
 

Section 
No. 

Elevation 
ft 

Diagonal Size 
 

Ld 

ft 
Kl/r 

 
Pn  
K 

A 
in2 

Vu  
K 

Vn  
K 

Stress 
Ratio 

T5 50 - 40 0.5 1.47 98.5 275.93 0.20 1.54 4.87 0.317  
T6 40 - 20 0.5 1.47 98.5 275.93 0.20 0.77 4.27 0.181  
T7 20 - 0 0.5 1.45 97.4 397.41 0.20 1.34 4.32 0.311  

                    

 
 

 Diagonal Design Data (Compression)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 

T1 120 - 110 3/4 5.14 2.49 143.2 
K=0.90 

0.44 -0.67 4.87 0.138 1   

T2 110 - 90 *3/4 SR w/ 3/4 Clip 5.14 2.49 110.5 
K=1.00 

0.44 -4.59 7.53 0.609 1   

T3 90 - 70 7/8 5.14 2.47 122.1 
K=0.90 

0.60 -7.20 8.88 0.811 1   

T4 70 - 50 *7/8 SR w/ 7/8 SR 
Clipped 

5.50 2.63 102.0 
K=1.00 

0.60 -6.07 11.24 0.539 1   

T5 50 - 40 L2 1/2x2 1/2x3/16 11.42 5.02 121.8 
K=1.00 

0.90 -8.18 13.38 0.612 1   

T6 40 - 20 L2 1/2x2 1/2x3/16 12.50 5.67 137.4 
K=1.00 

0.90 -5.39 10.79 0.499 1   

T7 20 - 0 *L2.5x2.5x3/16 + 
PL2.5x1/4 

13.80 6.54 106.7 
K=1.00 

1.82 -7.73 32.37 0.239 1   

                    

 
1 P u  / Pn controls 
 
 

 Secondary Horizontal Design Data (Compression)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 

T3 90 - 70 1 1/4 4.50 4.33 116.5 
K=0.70 

1.23 -1.91 19.47 0.098 1   

                    

 
1 P u  / Pn controls 
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 Top Girt Design Data (Compression)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 

T1 120 - 110 3/4 4.50 4.35 195.1 
K=0.70 

0.44 -0.04 2.62 0.016 1   

T2 110 - 90 *3/4 SR w/ 3/4 Clip 4.50 4.35 193.5 
K=1.00 

0.44 -0.45 2.67 0.169 1   

T3 90 - 70 7/8 4.50 4.33 166.4 
K=0.70 

0.60 -0.23 4.91 0.047 1   

T4 70 - 50 *7/8 SR w/ 7/8 SR 
Clipped 

4.50 4.26 165.0 
K=1.00 

0.60 -0.11 4.98 0.023 1   

                    

 
1 P u  / Pn controls 
 
 

 Bottom Girt Design Data (Compression)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 

T1 120 - 110 3/4 4.50 4.35 195.1 
K=0.70 

0.44 -0.20 2.62 0.077 1   

T2 110 - 90 *3/4 SR w/ 3/4 Clip 4.50 4.35 193.5 
K=1.00 

0.44 -0.30 2.67 0.113 1   

T3 90 - 70 *7/8 SR w/ 7/8 SR 
Clipped 

4.50 4.33 167.7 
K=1.00 

0.60 -0.33 4.82 0.068 1   

T4 70 - 50 *7/8 SR w/ 7/8 SR 
Clipped 

5.00 4.76 184.3 
K=1.00 

0.60 -1.38 3.99 0.346 1   

                    

 
1 P u  / Pn controls 
 
 

 Tension Checks   
 

 

 Leg Design Data (Tension)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 

T1 120 - 110 1 3/4 10.00 0.08 2.3 2.41 4.35 108.24 0.040 1   
T2 110 - 90 1 3/4 20.00 0.08 2.3 2.41 42.38 108.24 0.392 1   
T3 90 - 70 2 20.00 0.08 2.0 3.14 110.31 141.37 0.780 1   
T4 70 - 50 *2-1/4 SR w/ Half 2.5 X-

Strong 
20.00 2.49 47.8 5.10 171.46 229.63 0.747 1   

T5 50 - 40 Pirod 105244 + (2) 1-1/4'' 
Tie-Rods 

10.02 10.02 35.2 6.13 172.16 275.93 0.624 1   

T6 40 - 20 Pirod 105216 + (2) 1-1/4'' 
Tie-Rods 

20.03 10.02 35.2 6.13 190.74 275.93 0.691 1   

T7 20 - 0 PiRod 105217 + (2) 1-1/2'' 
Tie-Rods 

20.03 10.02 29.3 8.83 206.17 397.41 0.519 1   

                    

 
1 P u  / Pn controls 
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 Truss-Leg Diagonal Data    
 

Section 
No. 

Elevation 
ft 

Diagonal Size 
 

Ld 

ft 
Kl/r 

 
Pn  
K 

A 
in2 

Vu  
K 

Vn  
K 

Stress 
Ratio 

T5 50 - 40 0.5 1.47 98.5 275.93 0.20 1.54 4.87 0.317  
T6 40 - 20 0.5 1.47 98.5 275.93 0.20 0.77 4.27 0.181  
T7 20 - 0 0.5 1.45 97.4 397.41 0.20 1.34 4.32 0.311  

                    

 
 

 Diagonal Design Data (Tension)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 

T1 120 - 110 3/4 5.14 2.49 159.1 0.44 0.68 14.31 0.047 1   
T2 110 - 90 *3/4 SR w/ 3/4 Clip 5.14 2.49 110.5 0.44 4.56 14.31 0.318 1   
T3 90 - 70 7/8 5.14 2.47 135.7 0.60 7.06 19.48 0.363 1   
T4 70 - 50 *7/8 SR w/ 7/8 SR 

Clipped 
5.17 2.47 95.6 0.60 6.07 19.44 0.312 1   

T5 50 - 40 L2 1/2x2 1/2x3/16 11.42 5.02 80.1 0.52 7.53 22.55 0.334 1   
T6 40 - 20 L2 1/2x2 1/2x3/16 11.93 5.42 86.2 0.52 5.50 22.55 0.244 1   
T7 20 - 0 *L2.5x2.5x3/16 + 

PL2.5x1/4 
13.80 6.54 106.7 1.82 7.23 58.94 0.123 1   

                    

 
1 P u  / Pn controls 
 
 

 Secondary Horizontal Design Data (Tension)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 

T3 90 - 70 1 1/4 4.50 4.33 166.4 1.23 1.91 39.76 0.048 1   
                    

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Tension)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 

T1 120 - 110 3/4 4.50 4.35 278.7 0.44 0.03 14.31 0.002 1   
T2 110 - 90 *3/4 SR w/ 3/4 Clip 4.50 4.35 193.5 0.44 0.46 14.31 0.032 1   
T3 90 - 70 7/8 4.50 4.33 237.7 0.60 0.22 19.48 0.011 1   
T4 70 - 50 *7/8 SR w/ 7/8 SR 

Clipped 
4.50 4.26 165.0 0.60 0.11 19.44 0.006 1   

                    

 
1 P u  / Pn controls 
 
 

 Bottom Girt Design Data (Tension)    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 

T1 120 - 110 3/4 4.50 4.35 278.7 0.44 0.21 14.31 0.014 1   
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 

T2 110 - 90 *3/4 SR w/ 3/4 Clip 4.50 4.35 193.5 0.44 0.32 14.31 0.022 1   
T3 90 - 70 *7/8 SR w/ 7/8 SR 

Clipped 
4.50 4.33 167.7 0.60 0.29 19.44 0.015 1   

T4 70 - 50 *7/8 SR w/ 7/8 SR 
Clipped 

5.00 4.76 184.3 0.60 1.48 19.44 0.076 1   

                    

 
1 P u  / Pn controls 
 
 

 Section Capacity Table 
 

Section 

No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

T1 120 - 110 Leg 1 3/4 2 -4.31 77.19 5.6 Pass 
T2 110 - 90 Leg 1 3/4 35 -43.95 77.19 56.9 Pass 
T3 90 - 70 Leg 2 91 -110.44 132.51 83.3 Pass 
T4 70 - 50 Leg *2-1/4 SR w/ Half 2.5 X-

Strong 
172 -178.57 194.35 91.9 Pass 

T5 50 - 40 Leg Pirod 105244 + (2) 1-1/4'' Tie-
Rods 

229 -178.99 252.06 71.0 Pass 

T6 40 - 20 Leg Pirod 105216 + (2) 1-1/4'' Tie-
Rods 

238 -200.61 252.06 79.6 Pass 

T7 20 - 0 Leg PiRod 105217 + (2) 1-1/2'' 
Tie-Rods 

253 -220.32 373.21 59.0 
63.0 (b) 

Pass 

T1 120 - 110 Diagonal 3/4 15 -0.67 4.87 13.8 Pass 
T2 110 - 90 Diagonal *3/4 SR w/ 3/4 Clip 44 -4.59 7.53 60.9 Pass 
T3 90 - 70 Diagonal 7/8 100 -7.20 8.88 81.1 Pass 
T4 70 - 50 Diagonal *7/8 SR w/ 7/8 SR Clipped 188 -6.07 11.24 53.9 Pass 
T5 50 - 40 Diagonal L2 1/2x2 1/2x3/16 232 -8.18 13.38 61.2 

82.4 (b) 
Pass 

T6 40 - 20 Diagonal L2 1/2x2 1/2x3/16 244 -5.39 10.79 49.9 
60.1 (b) 

Pass 

T7 20 - 0 Diagonal *L2.5x2.5x3/16 + PL2.5x1/4 256 -7.73 32.37 23.9 
24.3 (b) 

Pass 

T3 90 - 70 Secondary 
Horizontal 

1 1/4 115 -1.91 19.47 9.8 Pass 

T1 120 - 110 Top Girt 3/4 6 -0.04 2.62 1.6 Pass 
T2 110 - 90 Top Girt *3/4 SR w/ 3/4 Clip 39 -0.45 2.67 16.9 Pass 
T3 90 - 70 Top Girt 7/8 96 -0.23 4.91 4.7 Pass 
T4 70 - 50 Top Girt *7/8 SR w/ 7/8 SR Clipped 177 -0.11 4.98 2.3 Pass 
T1 120 - 110 Bottom Girt 3/4 8 -0.20 2.62 7.7 Pass 
T2 110 - 90 Bottom Girt *3/4 SR w/ 3/4 Clip 42 -0.30 2.67 11.3 Pass 
T3 90 - 70 Bottom Girt *7/8 SR w/ 7/8 SR Clipped 98 -0.33 4.82 6.8 Pass 
T4 70 - 50 Bottom Girt *7/8 SR w/ 7/8 SR Clipped 179 -1.38 3.99 34.6 Pass 

              Summary   
            Leg (T4) 91.9 Pass 
            Diagonal 

(T5) 
82.4 Pass 

            Secondary 
Horizontal 

(T3) 

9.8 Pass 

            Top Girt 
(T2) 

16.9 Pass 

            Bottom Girt 
(T4) 

34.6 Pass 

            Bolt 
Checks 

82.4 Pass 

      RATING = 91.9 Pass 

 
*NOTE: Above stress ratios for reinforced sections are approximate. More exact calculations are 
presented in Appendix C. 
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BASE LEVEL DRAWING 
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ADDITIONAL CALCULATIONS 



Additional SR Diagonals with Clips
Design with G-450 Crosby Clips

Work Order #:

Site name:

Elevation:

TIA-222 Revision:

Compression Load, Pu: 4.59 kip Demand Capacity Rating Check

Unbraced length, Lb: 2.71 ft Compression (Modified Section), kip: 4.59 9.71 47.3% Pass

Existing SR Diameter: 0.75 in Compression (Existing Section), kip: 4.59 6.59 69.7% Pass

SR Yield Strength: 36 ksi

Proposed SR Diameter: 0.75 in

Clip Spacing: 11 in

Max Spacing = 12in Existing Slenderness Ratio Check: OK

Proposed Slenderness Ratio Check: OK

Bracing Type, k: K-Braced (Continuous) Number of Clips, Nc: 4

Clip Spacing, Sc: 8.17 in

K Factor to enter into TNX: 0.495

Area, Ae: 0.44 in2

Moment of Inertia, Ie: 0.02 in4

Radius of Gyration, re: 0.19 in

Area, Ap: 0.44 in2

Moment of Inertia, Ip: 0.02 in4

Radius of Gyration, rp: 0.19 in

Area, Am: 0.44 in2

Moment of Inertia, Im: 0.03 in4

Radius of Gyration, rm: 0.27 in

Proposed Member Properties

Analysis Inputs

Modified Member Properties

Existing Member Properties

Bracing Type

Results

Design Information

10473.CTHA242A
HA242/PortlandHS_SST

90 - 110 ft

G

Version 1.2.0



TECTONIC ENGINEERING & SURVEYING CONSULTANTS, P.C. Work Order #:10473.CTHA242A  

By: John-Fritz Julien

Location: 70 ft Code: LRFD

Φt = 0.9 Ωt = 1.67

Φr/w = 0.75 Ωr/w = 2

Φc = 0.9 Ωc = 1.67

QTY = 2

Length= 38 in AT= 2.5 in
2

Width at Flange= 5 in KL/r = 77.59588

Thickness = 0.5 in Fe = 47.53576 ksi

Fy = 50 ksi 4.71√(E/Fy) = 113.4318

Fu = 65 ksi Fcr = 32.19384 ksi

U = 1 z= 0.894447

Lu = 14 in

rx = 1.443376 in Capacities:

ry = 0.144338 in Tension = 112.5 k

K= 0.8 Buckling = 93.8 k

E = 29000 ksi Compression= 64.8 k

Weld Material E70XX ex= 4.125 inch

C1= 1 a= 0.34375

D= 3 1/16th Weld C= 2.901875

l= 12 inch ФRn= 78.35063 K

Compression= 113.5 kips

Tension= 113.38 kips

Buckling= 61%

Compression= 88% GOVERNS

Tension= 50%

Weld= 72%

Complete Flange Bypass Plate Capacity Check - AISC 14th Edition

LRFD ASD

Loads per TNX (max of leg section above connection)

Plate Capacity Ratings

Connection

Bypass Plate 



Additional SR Diagonals with Clips
Design with G-450 Crosby Clips

Work Order #:

Site name:

Elevation:

TIA-222 Revision:

Compression Load, Pu: 6.07 kip Demand Capacity Rating Check

Unbraced length, Lb: 2.68 ft Compression (Modified Section), kip: 6.07 12.79 47.5% Pass

Existing SR Diameter: 0.875 in Compression (Existing Section), kip: 6.07 11.16 54.4% Pass

SR Yield Strength: 36 ksi

Proposed SR Diameter: 0.875 in

Clip Spacing: 11 in

Max Spacing = 12in Existing Slenderness Ratio Check: OK

Proposed Slenderness Ratio Check: OK

Bracing Type, k: K-Braced (Continuous) Number of Clips, Nc: 4

Clip Spacing, Sc: 8.05 in

K Factor to enter into TNX: 0.608

Area, Ae: 0.60 in2

Moment of Inertia, Ie: 0.03 in4

Radius of Gyration, re: 0.22 in

Area, Ap: 0.60 in2

Moment of Inertia, Ip: 0.03 in4

Radius of Gyration, rp: 0.22 in

Area, Am: 0.60 in2

Moment of Inertia, Im: 0.06 in4

Radius of Gyration, rm: 0.31 in

10473.CTHA242A
HA242/PortlandHS_SST

50 - 70 ft

G

Proposed Member Properties

Analysis Inputs

Modified Member Properties

Existing Member Properties

Bracing Type

Results

Design Information

Version 1.2.0



TECTONIC ENGINEERING &

SURVEYING CONSULTANTS P.C.

W.O. 10473.CTHA242A

BY: John-Fritz Julien

October 2, 2020

Section: 50 - 70 ft 2-1/4" SR w/ Half 2.5" X-Strong 

E= 29000 ksi Dp/tp = #DIV/0!

Fy = 50 ksi 0.114 E/Fy = 66.12

FU = 65 ksi Dp/tp ≤ 0.114 E/Fy

Ap = 3.9761 in2
F'y = 50 ksi

Dp = in KL/r = 53.33

tp = in λc = 0.70

rx = ry 0.5625 in Fcr = 40.61 ksi

Lp = 30 in Section Capacity = 145.33 kips

K = 1

Fy = 50 ksi Dsp/tsp = 10.42

Asp = 1.1268 in2
0.114 E/Fy = 66.12

Dsp = 2.875 in Dsp/tsp ≤ 0.114 E/Fy

tsp = 0.2760 in F'y = 50 ksi

rx = 0.740 in KL/r = 24.34

ry = 0.924 in λc = 0.32

 Spacing = 18 in Fcr = 47.88 ksi

K = 1 U-Bolted Section Capacity = 48.56 kips

Ac = 5.1029 in2
F'y = 50 ksi

rx = 0.626 in KL/r = 47.96

ry = 0.660 in λc = 0.63

Lc = 30 in Fcr = 42.26 ksi

K = 1 Section Capacity = 194.08 kips

Length 12 in Fw = 42 ksi

Weld Size 0.1875 in Aw = 3.2 in2

FEXX 70 ksi Phi * Rn = 100.2 kips

With wind and Reinf. = 178.57 kips

Force in Leg = 139.14 kips

Force in Reinf. = 39.43 kips

Existing Leg = 145.33 kips 95.7%

Reinforcing Half Pipe = 48.56 kips 81.2%

Composite Leg = 194.08 kips 92.0%

Leg Crushing = 178.92 kips 99.8%

Design Axial Strength = 186.51 kips 95.7%

Weld = 100.2 kips 39.3%

Capacity 

Reinforcement Capacity Check - LRFD (AISC 14th Edition)

Solid Round

Split Pipe

Composite Section

Connection Option

Welded Weld Capacity

Max Load per TNX (Compression)

50 - 70ft



Truss Leg Reinforcement

Work Order # :

Site Name:

PiRod

Elevation:

TIA-222 Revision:

Diameter, de: 1.25 in Demand Capacity Rating Check

Unbraced Length, Le: 14.1875 in Compression (Existing Tie Rods), kip: 35.80 47.50 75% Pass

Yield Strength, Fye: 50 ksi Compression (New Tie Rods), kip: 35.80 46.66 77% Pass

Compression (Modified Tie Rods), kip: 178.99 257.98 69% Pass

Tension (Existing Tie Rods), kip: 34.43 55.22 62% Pass

Diameter, dn: 1.25 in Tension (New Tie Rods), kip: 34.43 55.22 62% Pass

Unbraced Length, Ln: 15 in Tension (Modified Tie Rods), kip: 172.16 276.12 62% Pass

Offset, X: 0.625 in

Yield Strength, Fyn: 50 ksi

Diameter of modified truss leg, Deqv: 1.614 in

Width, w: 12 in Leg K Factor Adjustment, K: 1.364

Unbraced Length, Lleg: 10 ft

Compression, C: 178.99 kip

Tension, T: 172.16 kip

KL/r Modified Leg, KLtnx: 35.2

Length Factor of Existing Tie Rods, Ke: 1

Length Factor of New Tie Rods, Kn: 1

Length Factor of the Leg, Kleg: 1

Results

G

Existing Tie Rods

10473.CTHA242A

HA242/PortlandHS_SST

105216

40 - 50 ft

Adjustments for tnx

Length Factors

Truss Leg

Reactions from tnx

Output from tnx

(2) Additional Tie Rods

Version 1.1.0



Truss Leg Reinforcement

Work Order # :

Site Name:

PiRod

Elevation:

TIA-222 Revision:

Diameter, de: 1.25 in Demand Capacity Rating Check

Unbraced Length, Le: 14.1875 in Compression (Existing Tie Rods), kip: 40.12 47.50 84% Pass

Yield Strength, Fye: 50 ksi Compression (New Tie Rods), kip: 40.12 46.66 86% Pass

Compression (Modified Tie Rods), kip: 200.61 257.98 78% Pass

Tension (Existing Tie Rods), kip: 38.15 55.22 69% Pass

Diameter, dn: 1.25 in Tension (New Tie Rods), kip: 38.15 55.22 69% Pass

Unbraced Length, Ln: 15 in Tension (Modified Tie Rods), kip: 190.74 276.12 69% Pass

Offset, X: 0.625 in

Yield Strength, Fyn: 50 ksi

Diameter of modified truss leg, Deqv: 1.614 in

Width, w: 12 in Leg K Factor Adjustment, K: 1.364

Unbraced Length, Lleg: 10 ft

Compression, C: 200.61 kip

Tension, T: 190.74 kip

KL/r Modified Leg, KLtnx: 35.2

Length Factor of Existing Tie Rods, Ke: 1

Length Factor of New Tie Rods, Kn: 1

Length Factor of the Leg, Kleg: 1

Adjustments for tnx

Length Factors

Truss Leg

Reactions from tnx

Output from tnx

(2) Additional Tie Rods

Results

G

Existing Tie Rods

10473.CTHA242A

HA242/PortlandHS_SST

105216

20 - 40 ft

Version 1.1.0



Truss Leg Reinforcement

Work Order # :

Site Name:

PiRod

Elevation:

TIA-222 Revision:

Diameter, de: 1.5 in Demand Capacity Rating Check

Unbraced Length, Le: 14.1875 in Compression (Existing Tie Rods), kip: 44.06 71.62 62% Pass

Yield Strength, Fye: 50 ksi Compression (New Tie Rods), kip: 44.06 63.23 70% Pass

Compression (Modified Tie Rods), kip: 220.32 371.67 59% Pass

Tension (Existing Tie Rods), kip: 41.23 79.52 52% Pass

Diameter, dn: 1.5 in Tension (New Tie Rods), kip: 41.23 79.52 52% Pass

Unbraced Length, Ln: 21 in Tension (Modified Tie Rods), kip: 206.17 397.61 52% Pass

Offset, X: 0.75 in

Yield Strength, Fyn: 50 ksi

Diameter of modified truss leg, Deqv: 1.936 in

Width, w: 12 in Leg K Factor Adjustment, K: 1.911

Unbraced Length, Lleg: 10 ft

Compression, C: 220.32 kip

Tension, T: 206.17 kip

KL/r Modified Leg, KLtnx: 29.3

Length Factor of Existing Tie Rods, Ke: 1

Length Factor of New Tie Rods, Kn: 1

Length Factor of the Leg, Kleg: 1

Adjustments for tnx

Length Factors

Truss Leg

Reactions from tnx

Output from tnx

(2) New Tie Rods

Results

G

Existing Tie Rods

10473.CTHA242A

HA242/PortlandHS_SST

105217

0 - 20 ft

Version 1.1.0



Project Information
Work Order #:

Site Name

Tower Information
Tower Type

TIA-222 Rev

ASIF

Comp. Uplift

Axial (k) 230.00 214.00

Shear (k) 20.00 19.00

6

1

A687 Fy=105 ksi Fu=150 ksi

No

0

0.5

N-Included

Symmetrical

Anchor Rod Results
38.33

3.33

-

60.60

-

-

74.3% Pass

10473.CTHA242

HA242/PortlandHS_SST

Self Support

G

1.333

Material Grade:

Stress Rating

Axial, Pu_c (kips)

Shear, Vu (kips)

Moment, Mu (kip-in)

Axial Cap., φPn_t (kips)

Shear Cap., φVn (kips)

Moment Cap., φMn (kip-in)

Thread Type:

Grout Considered:

Configuration:

Anchor Rod Data

Applied Loads

Eta Factor, η:

Iar (in):

Quantity:

Diameter (in):

Load Z Normalization

 version 3.6.0 Analysis Date: 10/2/2020



1918 ft-kips Capacity Demand Rating Check

27 kips 147.51 27.00 18.3% Pass

27 kips 13.50 9.82 72.8% Pass

230 kips 2154.70 2100.25 97.5% Pass

20 kips 427.58 90.00 21.0% Pass

214 kips 134.59 85.50 63.5% Pass

19 kips 2321.21 233.98 10.1% Pass

120 ft 1122.85 815.17 72.6% Pass

10 ft 320.26 228.99 71.5% Pass

3 in 0.164 0.080 48.7% Pass

in 875.24 0.00 0.0% Pass

0.164 0.000 0.0% Pass

875.24 0.00 0.0% Pass

Circular

2.5 ft

0.50 ft Soil Rating: 97.5%

7 Structural Rating: 72.6%

10

4

10

Tie

3 in

6.00 ft

16.50 ft

2.00 ft

7

22

3 in

60 ksi

3 ksi

150 pcf

130 pcf

18.000 ksf <-- Toggle between Gross and Net

ksf

34 degrees

ft

No

N/A ft

Pad Properties

Groundwater Depth, gw:

Base Friction, μ:

Cohesion, Cu:

Friction Angle, ϕ:

Total Soil Unit Weight, γ:

Ultimate Gross Bearing, Qult:

SPT Blow Count, Nblows:

Soil Properties

Depth, D:

Pad Clear Cover, ccpad:

Dry Concrete Density, δc:

Pad Rebar Quantity (Bottom), mp:

Rebar Grade, Fy:

Concrete Compressive Strength, F'c:

Material Properties

Leg Comp. Shear, Vu_comp:

Pier Diameter, dpier:

Pier Rebar Quantity, mc:

Pier Tie/Spiral Size, St:

Pier Clear Cover, ccpier:

Neglected Depth, N:

Pier Shape:

Pier Rebar Size, Sc:

Pier Reinforcement Type:

Ext. Above Grade, E:

Pier Tie/Spiral Quantity, mt:

Pad Width, W:

Pad Thickness, T:

Pad Rebar Size (Bottom), Sp:

Foundation Bearing on Rock?

SST Unit Base Foundation

Work Order # :

Site Name:

Leg Compression, Pcomp:

TIA-222 Revision:

Superstructure Analysis Reactions

G

Global Axial, P:

Global Shear, V:

10473.CTHA242A

HA242/PortlandHS_SST

Tower Centroid Offset?:

Pier Properties

Global Moment, M:

Leg Uplift. Shear, Vu_uplift:

BP Dist. Above Fdn, bpdist:

Block Foundation?:

Pad Shear - Comp 2-way (ksi)

Pier Compression (kip)

Pier Flexure (Comp.) (kip*ft)

Pad Shear - 1-way (kips)

Tower Height, H:

Base Face Width, BW:

Leg Uplift, Puplift: Pier Flexure (Tension) (kip*ft)

Bearing Pressure (ksf)

Overturning (kip*ft)

Top & Bot. Pad Rein. Different?:

Anchor Bolt Circle, BC: Flexural 2-way (Comp) (kip*ft)

Flexural 2-way (Tension) (kip*ft)

Pad Flexure (kip*ft)

Pad Shear - Tension 2-way (ksi)

Lateral (Sliding) (kips)

Foundation Analysis Checks

Version 3.2.0



Revison:
CT is NOT a Home Rule State; Tab added only for Design Criteria

Ss S1 Risk 
Cat.I

Risk 
Cat.II

Risk Cat III-
IV

Risk Cat. 
I

Risk Cat. 
II

Risk Cat. 
III-IV

Andover 30 0.176 0.063 120 130 140 93 101 108
Ansonia 30 0.195 0.064 115 125 135 89 97 105
Ashford 35 0.173 0.063 120 130 140 93 101 108
Avon 35 0.181 0.064 110 120 130 85 93 101
Barkhamsted 40 0.177 0.065 110 120 125 85 93 97
Beacon Falls 30 0.192 0.064 115 125 135 89 97 105
Berlin 30 0.183 0.063 115 125 135 89 97 105
Bethany 30 0.189 0.063 115 125 135 89 97 105
Bethel 30 0.215 0.066 110 120 125 85 93 97
Bethlehem 35 0.190 0.065 110 120 125 85 93 97
Bloomfield 35 0.180 0.064 115 125 130 89 97 101
Bolton 30 0.177 0.063 115 125 135 89 97 105
Bozrah 30 0.170 0.061 120 135 145 93 105 112
Branford 30 0.180 0.061 120 130 140 93 101 108
Bridgeport 30 0.209 0.064 115 125 135 89 97 105
Bridgewater 35 0.201 0.066 110 120 125 85 93 97
Bristol 35 0.185 0.064 110 120 130 85 93 101
Brookfield 35 0.208 0.066 110 120 125 85 93 97
Brooklyn 35 0.171 0.062 120 130 140 93 101 108
Burlington 35 0.182 0.064 110 120 130 85 93 101
Canaan 40 0.173 0.065 105 115 120 81 89 93
Canterbury 35 0.171 0.061 120 130 140 93 101 108
Canton 35 0.180 0.064 110 120 130 85 93 101
Chaplin 35 0.173 0.062 120 130 140 93 101 108
Cheshire 30 0.186 0.063 115 125 135 89 97 105
Chester 30 0.172 0.060 120 130 140 93 101 108
Clinton 30 0.169 0.059 120 135 140 93 105 108
Colchester 30 0.174 0.061 120 130 140 93 101 108
Colebrook 40 0.174 0.065 105 115 125 81 89 97
Columbia 30 0.175 0.062 120 130 140 93 101 108
Cornwall 40 0.180 0.065 105 115 120 81 89 93
Coventry 30 0.176 0.063 120 130 140 93 101 108
Cromwell 30 0.181 0.063 115 125 135 89 97 105
Danbury 30 0.217 0.067 110 120 125 85 93 97
Darien 30 0.242 0.068 110 120 130 85 93 101
Deep River 30 0.170 0.060 120 130 140 93 101 108
Derby 30 0.195 0.064 115 125 135 89 97 105
Durham 30 0.179 0.062 115 130 140 89 101 108
Eastford 40 0.172 0.063 120 130 140 93 101 108
East Granby 35 0.177 0.065 110 120 130 85 93 101
East Haddam 30 0.172 0.061 120 130 140 93 101 108
East Hampton 30 0.177 0.062 120 130 140 93 101 108

CONNECTICUT DESIGN CRITERIA - STATE

(APPENDIX N)  MUNICIPALITY - SPECIFIC STRUCTURAL DESIGN PARAMETERS
Wind Design Parameters
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Spectral 

Accelerations (%g)

Ultimate Design Wind 
Speeds, V ult (mph)

Nominal Design Wind 
Speeds,V asd (mph)



East Hartford 30 0.180 0.064 115 125 135 89 97 105
East Haven 30 0.182 0.062 120 130 140 93 101 108
East Lyme 30 0.164 0.059 125 135 145 97 105 112
Easton 30 0.215 0.066 110 120 130 85 93 101
East Windsor 35 0.177 0.064 115 125 135 89 97 105
Ellington 35 0.176 0.064 115 125 135 89 97 105
Enfield 35 0.176 0.065 110 125 130 85 97 101
Essex 30 0.168 0.059 120 135 145 93 105 112
Fairfield 30 0.215 0.065 115 125 135 89 97 105
Farmington 35 0.183 0.064 115 125 135 89 97 105
Franklin 30 0.171 0.061 120 130 140 93 101 108
Glastonbury 30 0.180 0.063 115 125 135 89 97 105
Goshen 40 0.181 0.065 105 115 125 81 89 97
Granby 35 0.176 0.065 110 120 130 85 93 101
Greenwich 30 0.259 0.070 110 120 130 85 93 101
Griswold 30 0.168 0.060 125 135 145 97 105 112
Groton 30 0.160 0.058 125 135 145 97 105 112
Guilford 30 0.176 0.061 120 130 140 93 101 108
Haddam 30 0.175 0.061 120 130 140 93 101 108
Hamden 30 0.185 0.063 115 125 135 89 97 105
Hampton 35 0.172 0.062 120 130 140 93 101 108
Hartford 30 0.181 0.064 115 125 135 89 97 105
Hartland 40 0.175 0.065 110 120 125 85 93 97
Harwinton 35 0.183 0.065 110 120 130 85 93 101
Hebron 30 0.177 0.063 120 130 140 93 101 108
Kent 40 0.188 0.065 105 115 120 81 89 93
Killingly 40 0.171 0.062 120 130 140 93 101 108
Killingworth 30 0.173 0.061 120 130 140 93 101 108
Lebanon 30 0.173 0.062 120 130 140 93 101 108
Ledyard 30 0.163 0.059 125 135 145 97 105 112
Lisbon 30 0.169 0.061 125 135 145 97 105 112
Litchfield 40 0.184 0.065 110 120 125 85 93 97
Lyme 30 0.164 0.059 125 135 145 97 105 112
Madison 30 0.173 0.060 120 130 140 93 101 108
Manchester 30 0.178 0.064 115 125 135 89 97 105
Mansfield 35 0.173 0.062 120 130 140 93 101 108
Marlborough 30 0.177 0.062 120 130 140 93 101 108
Meriden 30 0.183 0.063 115 125 135 89 97 105
Middlebury 35 0.191 0.064 110 120 130 85 93 101
Middlefield 30 0.181 0.063 115 125 135 89 97 105
Middletown 30 0.180 0.063 115 130 135 89 101 105
Milford 30 0.194 0.063 115 125 135 89 97 105
Monroe 30 0.205 0.065 110 120 130 85 93 101
Montville 30 0.165 0.059 125 135 145 97 105 112
Morris 35 0.187 0.065 110 120 125 85 93 97
Naugatuck 30 0.190 0.064 110 125 135 85 97 105
New Britain 30 0.183 0.064 115 125 135 89 97 105
New Canaan 30 0.240 0.068 110 120 130 85 93 101
New Fairfield 35 0.212 0.067 105 115 125 81 89 97
Portland 30 0.180 0.063 115 130 135 89 101 105
Preston 30 0.167 0.060 125 135 145 97 105 112
Prospect 30 0.188 0.064 115 125 135 89 97 105
Putnam 40 0.172 0.063 120 130 140 93 101 108



Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 0.75 in.

Concurrent Temperature: 15 F

Gust Speed: 50 mph

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

Mon Jul 27 2020

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

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

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

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

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

Page 3 of 3https://asce7hazardtool.online/ Tue Jul 28 2020
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT 

EVALUATION OF HUMAN EXPOSURE POTENTIAL 

TO NON-IONIZING EMISSIONS 
 
 
 
  

T-Mobile Existing Facility 
  

Site ID: CTHA242A 
  

HA242/PortlandHS_SST 

95 High Street 

Portland, Connecticut 06480 
   

October 13, 2020 
  

EBI Project Number: 6220005333 
  
  

    
  

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of  
FCC general  
population 

allowable limit:  

22.90% 
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October 13, 2020 

T-Mobile 
Attn: Jason Overbey, RF Manager 
35 Griffin Road South 
Bloomfield, Connecticut 06002 
 

Emissions Analysis for Site:  CTHA242A - HA242/PortlandHS_SST  

 

EBI Consulting was directed to analyze the proposed T-Mobile facility located at 95 High Street in 
Portland, Connecticut for the purpose of determining whether the emissions from the Proposed T-
Mobile Antenna Installation located on this property are within specified federal limits.   

All information used in this report was analyzed as a percentage of current Maximum Permissible Exposure 
(% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The FCC regulates 
Maximum Permissible Exposure in units of microwatts per square centimeter (µW/cm2). The number of 
µW/cm2 calculated at each sample point is called the power density. The exposure limit for power density 
varies depending upon the frequencies being utilized. Wireless Carriers and Paging Services use different 
frequency bands each with different exposure limits; therefore, it is necessary to report results and limits 
in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure 
rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure 
(MPE) limits for General Population/Uncontrolled environments as defined below. 

General population/uncontrolled exposure limits apply to situations in which the general population may 
be exposed or in which persons who are exposed as a consequence of their employment may not be 
made fully aware of the potential for exposure or cannot exercise control over their exposure. Therefore, 
members of the general population would always be considered under this category when exposure is not 
employment related, for example, in the case of a telecommunications tower that exposes persons in a 
nearby residential area. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter (μW/cm2). The general population exposure limits for the 600 MHz and 700 MHz frequency 
bands are approximately 400 μW/cm2 and 467 μW/cm2, respectively. The general population exposure 
limit for the 1900 MHz (PCS), 2100 MHz (AWS) and 11 GHz frequency bands is 1000 μW/cm2. Because 
each carrier will be using different frequency bands, and each frequency band has different exposure limits, 
it is necessary to report percent of MPE rather than power density. 
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure and can exercise control over their exposure. 
Occupational/controlled exposure limits also apply where exposure is of a transient nature as a result of 
incidental passage through a location where exposure levels may be above general population/uncontrolled 
limits (see below), as long as the exposed person has been made fully aware of the potential for exposure 
and can exercise control over his or her exposure by leaving the area or by some other appropriate 
means. 

Additional details can be found in FCC OET 65. 

CALCULATIONS 

Calculations were done for the proposed T-Mobile Wireless antenna facility located at 95 High Street in 
Portland, Connecticut using the equipment information listed below. All calculations were performed per 
the specifications under FCC OET 65. Since T-Mobile is proposing highly focused directional panel 
antennas, which project most of the emitted energy out toward the horizon, all calculations were 
performed assuming a lobe representing the maximum gain of the antenna per the antenna manufacturer’s 
supplied specifications, minus 10 dB for directional panel antennas and 20 dB for highly focused parabolic 
microwave dishes, was focused at the base of the tower. For this report, the sample point is the top of a 
6-foot person standing at the base of the tower. 

For all calculations, all equipment was calculated using the following assumptions:  

1) 2 LTE channels (600 MHz Band) were considered for each sector of the proposed installation. 
These Channels have a transmit power of 30 Watts per Channel. 
  

2) 1 NR channel (600 MHz Band) was considered for each sector of the proposed installation. 
This Channel has a transmit power of 80 Watts. 

 
3) 2 LTE channels (700 MHz Band) were considered for each sector of the proposed installation. 

These Channels have a transmit power of 30 Watts per Channel. 
 

4) 4 GSM channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 
installation. These Channels have a transmit power of 30 Watts per Channel. 
 

5) 4 LTE channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 
installation. These Channels have a transmit power of 60 Watts per Channel. 
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6) 2 UMTS channels (AWS Band - 2100 MHz) were considered for each sector of the proposed 
installation. These Channels have a transmit power of 30 Watts per Channel. 
 

7) 2 LTE channels (AWS Band – 2100 MHz) were considered for each sector of the proposed 
installation. These Channels have a transmit power of 60 Watts per Channel. 
 

8) 2 LTE channels (BRS Band - 2500 MHz) were considered for each sector of the proposed 
installation. These Channels have a transmit power of 40 Watts per Channel. 

 
9) 2 NR channels (BRS Band - 2500 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 40 Watts per Channel. 
 

10) All radios at the proposed installation were considered to be running at full power and were 
uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC 
OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated 
value at each sample point, all power levels emitting from the proposed antenna installation 
are increased by a factor of 2.56 to account for possible in-phase reflections from the 
surrounding environment. This is rarely the case, and if so, is never continuous.  
  

11) For the following calculations, the sample point was the top of a 6-foot person standing at the 
base of the tower. The maximum gain of the antenna per the antenna manufacturer’s supplied 
specifications, minus 10 dB for directional panel antennas and 20 dB for highly focused 
parabolic microwave dishes, was used in this direction. This value is a very conservative 
estimate as gain reductions for these particular antennas are typically much higher in this 
direction. 
  

12) The antennas used in this modeling are the Ericsson AIR 6449 for the 2500 MHz / 2500 MHz 
channel(s), the RFS APXVAARR24_43-U-NA20 for the 600 MHz / 600 MHz / 700 MHz / 1900 
MHz / 2100 MHz channel(s), the Ericsson AIR 32 for the 1900 MHz / 1900 MHz / 2100 MHz 
channel(s) in Sector A, the Ericsson AIR 6449 for the 2500 MHz / 2500 MHz channel(s), the 
RFS APXVAARR24_43-U-NA20 for the 600 MHz / 600 MHz / 700 MHz / 1900 MHz / 2100 
MHz channel(s), the Ericsson AIR 32 for the 1900 MHz / 1900 MHz / 2100 MHz channel(s) in 
Sector B, the Ericsson AIR 6449 for the 2500 MHz / 2500 MHz channel(s), the RFS 
APXVAARR24_43-U-NA20 for the 600 MHz / 600 MHz / 700 MHz / 1900 MHz / 2100 MHz 
channel(s), the Ericsson AIR 32 for the 1900 MHz / 1900 MHz / 2100 MHz channel(s) in Sector 
C. This is based on feedback from the carrier with regard to anticipated antenna selection. 
All Antenna gain values and associated transmit power levels are shown in the Site Inventory 
and Power Data table below. The maximum gain of the antenna per the antenna 
manufacturer’s supplied specifications, minus 10 dB for directional panel antennas and 20 dB 
for highly focused parabolic microwave dishes, was used for all calculations. This value is a 
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very conservative estimate as gain reductions for these particular antennas are typically much 
higher in this direction. 
 

13) The antenna mounting height centerline of the proposed antennas is 110 feet above ground 
level (AGL). 
  

14) Emissions values for additional carriers were taken from the Connecticut Siting Council active 
database. Values in this database are provided by the individual carriers themselves. 
 

15) All calculations were done with respect to uncontrolled / general population threshold limits. 
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T-Mobile Site Inventory and Power Data 

Sector: A Sector: B Sector: C 
Antenna #: 1 Antenna #: 1 Antenna #: 1 

Make / Model: Ericsson AIR 6449 Make / Model: Ericsson AIR 6449 Make / Model: Ericsson AIR 6449 
Frequency Bands: 2500 MHz / 2500 MHz Frequency Bands: 2500 MHz / 2500 MHz Frequency Bands: 2500 MHz / 2500 MHz 

Gain: 22.05 dBd / 22.05 dBd Gain: 22.05 dBd / 22.05 dBd Gain: 22.05 dBd / 22.05 dBd 
Height (AGL): 110 feet Height (AGL): 110 feet Height (AGL): 110 feet 

Channel Count: 4 Channel Count: 4 Channel Count: 4 
Total TX Power (W): 160 Watts Total TX Power (W): 160 Watts Total TX Power (W): 160 Watts 

ERP (W): 25,651.93 ERP (W): 25,651.93 ERP (W): 25,651.93 
Antenna A1 MPE %: 7.62% Antenna B1 MPE %: 7.62% Antenna C1 MPE %: 7.62% 

Antenna #: 2 Antenna #: 2 Antenna #: 2 

Make / Model: RFS APXVAARR24_43-U-
NA20 Make / Model: RFS APXVAARR24_43-U-

NA20 Make / Model: RFS APXVAARR24_43-U-
NA20 

Frequency Bands: 
600 MHz / 600 MHz / 700 
MHz / 1900 MHz / 2100 

MHz 
Frequency Bands: 

600 MHz / 600 MHz / 700 
MHz / 1900 MHz / 2100 

MHz 
Frequency Bands: 

600 MHz / 600 MHz / 700 
MHz / 1900 MHz / 2100 

MHz 

Gain: 
12.95 dBd / 12.95 dBd / 
13.35 dBd / 15.65 dBd / 

16.35 dBd 
Gain: 

12.95 dBd / 12.95 dBd / 
13.35 dBd / 15.65 dBd / 

16.35 dBd 
Gain: 

12.95 dBd / 12.95 dBd / 
13.35 dBd / 15.65 dBd / 

16.35 dBd 
Height (AGL): 110 feet Height (AGL): 110 feet Height (AGL): 110 feet 

Channel Count: 9 Channel Count: 9 Channel Count: 9 
Total TX Power (W): 380 Watts Total TX Power (W): 380 Watts Total TX Power (W): 380 Watts 

ERP (W): 11,055.53 ERP (W): 11,055.53 ERP (W): 11,055.53 
Antenna A2 MPE %: 4.96% Antenna B2 MPE %: 4.96% Antenna C2 MPE %: 4.96% 

Antenna #: 3 Antenna #: 3 Antenna #: 3 
Make / Model: Ericsson AIR 32 Make / Model: Ericsson AIR 32 Make / Model: Ericsson AIR 32 

Frequency Bands: 
1900 MHz / 1900 MHz / 2100 

MHz 
Frequency Bands: 

1900 MHz / 1900 MHz / 
2100 MHz 

Frequency Bands: 
1900 MHz / 1900 MHz / 2100 

MHz 

Gain: 15.35 dBd / 15.35 dBd / 15.85 
dBd Gain: 15.35 dBd / 15.35 dBd / 15.85 

dBd Gain: 15.35 dBd / 15.35 dBd / 15.85 
dBd 

Height (AGL): 110 feet Height (AGL): 110 feet Height (AGL): 110 feet 
Channel Count: 8 Channel Count: 8 Channel Count: 8 

Total TX Power (W): 360 Watts Total TX Power (W): 360 Watts Total TX Power (W): 360 Watts 
ERP (W): 12,841.53 ERP (W): 12,841.53 ERP (W): 12,841.53 

Antenna A3 MPE %: 3.82% Antenna B3 MPE %: 3.82% Antenna C3 MPE %: 3.82% 
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Site Composite MPE % 
Carrier  MPE % 

T-Mobile (Max at Sector A): 16.39% 
Clearwire 0.19% 

Whip Antenna 1.46% 
212-1 Dipole 4.86% 
Andrew Dish 0% 

Site Total MPE % : 22.90% 

 

T-Mobile MPE % Per Sector 

T-Mobile Sector A Total:  16.39% 
T-Mobile Sector B Total:  16.39% 
T-Mobile Sector C Total:  16.39% 

 

Site Total MPE % :  22.90% 

 

• NOTE: Totals may vary by approximately 0.01% due to summation of remainders in calculations.  

T-Mobile Maximum MPE Power Values (Sector A) 

T-Mobile Frequency Band / 
Technology 
(Sector A) 

# 
Channels 

Watts ERP 
(Per 

Channel) 

Height 
(feet) 

Total Power 
Density 

(µW/cm²) 

Frequency 
(MHz) 

Allowable MPE 
(µW/cm²) 

Calculated % MPE 

T-Mobile 2500 MHz LTE 2 6412.98 110.0 38.11 2500 MHz LTE 1000 3.81% 

T-Mobile 2500 MHz NR 2 6412.98 110.0 38.11 2500 MHz NR 1000 3.81% 

T-Mobile 600 MHz LTE 2 591.73 110.0 3.52 600 MHz LTE 400 0.88% 

T-Mobile 600 MHz NR 1 1577.94 110.0 4.69 600 MHz NR 400 1.17% 

T-Mobile 700 MHz LTE 2 648.82 110.0 3.86 700 MHz LTE 467 0.83% 

T-Mobile 1900 MHz LTE 2 2203.69 110.0 13.10 1900 MHz LTE 1000 1.31% 

T-Mobile 2100 MHz UMTS 2 1294.56 110.0 7.69 2100 MHz UMTS 1000 0.77% 

T-Mobile 1900 MHz GSM 4 1028.30 110.0 12.22 1900 MHz GSM 1000 1.22% 

T-Mobile 1900 MHz LTE 2 2056.61 110.0 12.22 1900 MHz LTE 1000 1.22% 

T-Mobile 2100 MHz LTE 2 2307.55 110.0 13.71 2100 MHz LTE 1000 1.37% 

 Total: 16.39% 



                  EBI Consulting  

                                                             environmental | engineering | due diligence  
  
  

  
21 B Street, Burlington, MA 01803      .         Tel: (781) 273.2500       .        Fax:  (781) 273.3311  

  

Summary 

All calculations performed for this analysis yielded results that were within the allowable limits for general 
population exposure to RF Emissions. 

The anticipated maximum composite contributions from the T-Mobile facility as well as the site composite 
emissions value with regards to compliance with FCC’s allowable limits for general population exposure 
to RF Emissions are shown here: 
 
 

T-Mobile Sector Power Density Value (%) 
Sector A: 16.39% 
Sector B: 16.39% 
Sector C: 16.39% 

T-Mobile Maximum 
MPE % (Sector A):  

16.39% 

  
Site Total:  22.90% 

  
Site Compliance Status: COMPLIANT 

 
 
The anticipated composite MPE value for this site assuming all carriers present is 22.90% of the allowable 
FCC established general population limit sampled at the ground level. This is based upon values listed in 
the Connecticut Siting Council database for existing carrier emissions. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that carriers 
over a 5% contribution to the composite value will require measures to bring the site into compliance. 
For this facility, the composite values calculated were well within the allowable 100% threshold standard 
per the federal government. 
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Deborah Chase

From: Deborah Chase
Sent: Friday, November 6, 2020 5:58 PM
To: 'sbransfield@portlandct.org'; 'ZEO@portlandct.org'
Cc: 'rcurley@portlandct.org'
Subject: 95 HIGH STREET, PORTLAND, CT 06480 T-MOBILE EM APPLICATION (CTHA242A-ANCHOR)
Attachments: 95 HIGH STREET, PORTLAND CT 06480 T-MOBILE APPLICATION (CTHA242A-Anchor).pdf

Good afternoon‐ 
 
On behalf of our client, (T‐Mobile), I am forwarding copies of T‐Mobile’s Exempt Modification Request to 
 
collocate on a wireless telecommunications facility located at 95 High Street in Portland, CT 
 
Hard copies will be sent as well for your records. 
 
Please do not hesitate to contact me with any questions regarding T‐Mobile’s Exempt Modification Request. 
 
Thank you very much 
 

 
Deborah Chase 
Senior Project Coordinator & Analyst 
Mobile:  860-490-8839 

  
 
 Save a tree. Refuse.Reduce. Reuse. Recycle. 

 




