
P. Marshall and Associates, LLC  
1000 Holcomb Woods Parkway  

Suite 210 Roswell, GA 30076 
Tel:  (678) 280-2325 
Fax: (678) 280-2329  

Email: info@pmass.com 

June 26, 2018 

To:  Verizon Wireless 
 2 Verizon Place 
 Alpharetta, GA 30004 

Subject: Rigorous Structural Analysis Report 

Verizon Designation: Verizon Co-locate 
 Carrier Site Name: Pen Scenic Heights  
 Carrier Location Code: 136137 

Engineering Comp. Designation: PM&A Project Number: VWT18-111 

Site Data: 1518 Woodchuck Ave., Pensacola, Escambia County, FL 32504 

 Latitude: 30˚ 30’ 6.0”, Longitude: -87˚ 10’ 23.99” 

250 ft – Self-Support  

To whom it concerns, 

PM&A is pleased to submit this “Rigorous Structural Analysis Report” to determine the structural integrity of the above mentioned 
tower.   

The purpose of the analysis is to determine acceptability of the tower stress level.  Based on our analysis we have determined the tower 
stress level for the structure and foundation, under the following load case, to be: 

Load Case: Existing + Proposed Sufficient Capacity (93.1%)
Note: See Section 4 and Section 5 for the proposed and existing loading, respectively. 

"This analysis has been performed in accordance with the 2017 Florida Building Code, 6th Edition, based upon an ultimate 3-second 
gust wind speed of 160 mph converted to a nominal 3-second gust wind speed of 124 mph per section 1609.3.1 as required for use in
the TIA-222-G Standard per Exception #5 of Section 1609.1.1.  Exposure Category D and Risk Category III were used in this analysis."

We appreciate the opportunity to work with Verizon and look forward to contributing to the success of this project.  If we can be of 
further assistance, please do not hesitate to contact us at (678) 280-2325. 

Sincerely,
PM&A

Andrei Barba, P.E. 
Florida Professional Engineer 
License Number: 84451 
Florida COA #: 27595 
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1. Tower Structure

This tower is a 250 ft Self-Support located in Escambia County, FL. The original tower design was unavailable. The original design 
criteria are unknown. All the information provided by Verizon is assumed to be accurate and complete. 

2. Analysis Criteria

This analysis has been performed in accordance with the TIA-222-G Structural Standards for Steel Antenna Towers and Antenna 
Supporting Structures using 3-second gust wind speed of 116 mph, 30 mph with 1/4  inch ice thickness and 60 mph under service loads.  
Exposure Category D, topographic category of 1 and risk category III were used in this analysis.  

3. Documents Provided

This analysis was based off of a limited amount of document resources as shown below.  If for some reason additional information
becomes readily available that contradicts the current analysis and the information below please notify PM&A. 

Document Remarks Source

Tower Mapping PM&A Job #: 180160, dated 03/02/18 
PM&A

Previous Structural Analysis Tower Engineering Professionals, Inc., Job #: 130600.022, dated 10/02/13 

Proposed Carrier Loading Document Verizon RFDS, PEN SCENIC HEIGHTS, dated 08/07/17 Verizon 

4. Proposed Equipment and Feed Lines 

Mounting 
Level (ft.)

Center 
Line

Elevation (ft.)

Number of 
Antennas

Antenna 
Manufacturer

Antenna Model
Number 

of Feed Lines
Feed Line
Size (in)

Note

200.0 

202.0 
3 Andrew LNX-6515DS-A1M 

2 1.54 1 

6 Commscope NHH-65C-R2B 

200.0 

3 Alcatel Lucent B66A RRH4x45 

1 Raycap RCMDC-6627-PF-48 

1 Commscope MTC3752T3 w/ (6) SA-B12 
Notes: 

1. See appendices for proposed coax layout 
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5. Existing Equipment and Feed Lines 

Mounting 
Level (ft.)

Center 
Line

Elevation (ft.)

Number of 
Antennas

Antenna 
Manufacturer

Antenna Model
Number 

of Feed Lines
Feed Line
Size (in)

Note

246.0 253.0 

3 - 10’ Omni 

2
2
1

1-1/2 
7/8 

1-5/8 
1

1 - 15’ Omni 

1 - 10’ Dipole 

3 - 
Flush Frame Mounts w/  

(6) 6’ Standoffs

236.5 236.5 
1 Commscope PAR8-59W-PXA 

1 2” EW 1 
1 - Mount Pipe 

233.0 
236.0 1 - 5’ Omni 

1 7/8 1 
233.0 1 - 2’ Standoff 

228.0 228.0 
1 Commscope VHLP2-11W-RR1A 

2 3/8 1 
2 - 10”x4” TMA 

215.0 

217.0 3 Commscope SBNH-1D65L-SR 
6
1

1-5/8 
5/16 

1
215.0 

3 Commscope E15Z01P3901 

3 - T-Frame Mount 

200.0 
203.0 

3 Alcatel Lucent B13 RRH4X30 
6 1-5/8 1 

3 Alcatel Lucent B25 RRH4X30 

4 Antel  WPA-80080/8CF E-DIN 

6 1-5/8 2 

3 Andrew LNX-6515DS-R2M 

5 Antel HBX-6517DS-VTM 

3 - T-Frame Mount 

204.0 6 - 10”x9-1/2” TMA 

195.0 195.0 
1 Commscope PL4-59-PXA/F 

1 2” EW 1 
1 - Mount Pipe 

176.5 176.5 
1 Commscope PAR6-59W-PXA/A 

1 2’ EW 1 
1 - Mount Pipe 

160.0 
166.0 1 - 10’ Dipole 

1 1-1/2 1 
160.0 1 - 2’ Standoff 

156.0 156.0 
1 Andrew D6E-2 T6M10H 

1 2” EW 1 
1 - Mount Pipe 

136.0 136.0 
1 Commscope PAR6-59W-PXA 

1 2” EW 1 
1 - 2’ Standoff 

93.5 
95.0 1 - 3’ Dipole 

1 1/2 1 
93.5 1 - 2’ Standoff 

Notes: 
1. Existing Equipment 
2. Equipment to be Removed 
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6. Programs

tnxTower (version 7.05.1), a commercially available analysis software package, was used to create a three-dimensional model of the 
tower and calculate member stresses for various loading cases. Selected output from the analysis is included in report Appendices. 

7.  Assumptions and Disclaimers

1) The tower and structures were built and have been maintained in accordance with manufacturer’s specifications and drawings. 
2) All proposed and future transmission cables are installed in the locations noted on the cable routing per appendices. 
3) PM&A shall assume that all tower components are in sufficient condition to carry their full design capacity. 
4) We have not based the adequacy of the tower on limitations for antenna twist, tilt, roll, or lateral translation. 
5) We have not designed for construction load or tower climber live load. 
6) Antenna mounts are not part of this analysis.  Antenna mounts and mounting hardware should be verified by carrier to confirm that

mounts are in compliance. 
7) Tower geometry and existing loading has been modeled based on the Tower Mapping by PM&A Job #: 180160, dated 03/02/18 

and is assumed to be accurate. 
8) Soils and foundation have been modeled based on the information provided in the previous structural analysis by Tower Engineering

Professionals, Inc., Job #: 130600.022, dated 10/02/13 and are assumed to be accurate. 
9)  Final Carrier loading has been modeled based on the configuration specified in the Verizon RFDS,, titled PEN SCENIC HEIGHTS, 

dated 08/07/17 Date and is assumed to be accurate. 
10) Tower Leg Steel is assumed to be A572-50 based on previous experience with similar structures. 
11)  Tower Bracing Steel is assumed to be A36 based on previous experience with similar structures. 
12)  Tower Bolts are assumed to be A325N based on previous experience with similar structures. 
13)  Anchor Rods are assumed to be A687 based on previous experience with similar structures. 

This analysis may be affected if any assumptions are not valid or have been made in error. PM&A should be notified to determine the 
effect on the structural integrity of the tower.  
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8. Analysis Results 

Tower Capacity Summary 
Section

No.

Elevation
ft

Component 
Type 

Size Critical 
Element 

P
K

øPallow 

K
% Capacity Pass 

Fail

T1 250 - 240 Leg 8Bay 1.25'' Leg K-Brace 3 -3.98 143.06 37.0 Pass
T2 240 - 220 Leg 16Bay 1.25'' Leg K-Brace 14 -17.36 143.06 60.9 Pass
T3 220 - 210 Leg 16Bay 1.5'' Leg K-Brace 30 -69.15 215.45 88.3 Pass
T4 210 - 200 Leg 16Bay 1.5'' Leg K-Brace 42 -99.73 215.45 46.3 Pass
T5 200 - 180 Leg 16Bay 1.75'' Leg K-Brace 51 -187.64 301.29 62.3 Pass
T6 180 - 170 Leg 16Bay 2'' Leg K-Brace 69 -228.84 400.49 57.1 Pass
T7 170 - 160 Leg 16Bay 2'' Leg K-Brace 81 -279.82 400.49 69.9 Pass
T8 160 - 140 Leg 16Bay 2.25'' Leg K-Brace 90 -337.28 496.60 67.9 Pass
T9 140 - 120 Leg 16Bay 2.75'' Leg K-Brace 99 -439.85 741.99 59.3 Pass
T10 120 - 100 Leg 16Bay 3'' Leg K-Brace 108 -527.88 883.14 59.8 Pass
T11 100 - 80 Leg 16Bay 3.25'' Leg K-Brace 117 -622.89 1036.61 60.1 Pass
T12 80 - 60 Leg 16Bay 3.25'' Leg K-Brace 126 -715.14 1036.61 69.0 Pass
T13 60 - 40 Leg 16Bay 3.5'' Leg K-Brace 135 -806.60 1202.40 67.1 Pass
T14 40 - 20 Leg 16Bay 3.75'' Leg K-Brace 144 -901.67 1380.53 65.3 Pass
T15 20 - 0 Leg 16Bay 4'' Leg K-Brace 153 -987.62 1571.00 62.9 Pass
T1 250 - 240 Diagonal L2 1/2x2 1/2x1/4 11 -2.70 15.22 17.7 

20.8 (b)
Pass

T2 240 - 220 Diagonal L3x3x1/4 19 -12.82 23.92 53.6 
93.1 (b)

Pass

T3 220 - 210 Diagonal L3x3x3/8 34 -13.84 30.87 44.8 
66.5 (b)

Pass

T4 210 - 200 Diagonal L3x3x3/8 46 -14.87 28.01 53.1 
69.0 (b)

Pass

T5 200 - 180 Diagonal L3 1/2x3 1/2x3/8 58 -20.67 35.57 58.1 
85.3 (b)

Pass

T6 180 - 170 Diagonal L4x4x3/8 73 -23.26 45.90 50.7 
91.5 (b)

Pass

T7 170 - 160 Diagonal L4x4x3/8 83 -20.23 43.32 46.7 
83.3 (b)

Pass

T8 160 - 140 Diagonal 2L3 1/2x3 1/2x3/8x1 94 -34.23 67.00 51.1 Pass
T9 140 - 120 Diagonal 2L3 1/2x3 1/2x3/8x1 101 -35.61 61.30 58.1 Pass
T10 120 - 100 Diagonal 2L4x4x5/16x1 110 -36.54 67.33 54.3 Pass
T11 100 - 80 Diagonal 2L4x4x7/16x1 119 -38.53 84.26 45.7 Pass
T12 80 - 60 Diagonal 2L4x4x7/16x1 128 -39.51 75.81 52.1 Pass
T13 60 - 40 Diagonal 2L4x4x7/16x1 140 -41.60 68.33 60.9 Pass
T14 40 - 20 Diagonal 2L5x5x7/16x1 149 -42.20 116.99 36.1 Pass
T15 20 - 0 Diagonal 2L5x5x7/16x1 158 -46.93 107.21 43.8 Pass
T3 220 - 210 Secondary Horizontal L3x3x1/4 37 -2.23 38.64 5.8 

15.8 (b)
Pass

T6 180 - 170 Secondary Horizontal L3x3x1/4 77 -3.97 32.55 12.2 
25.0 (b)

Pass

T1 250 - 240 Top Girt L2 1/2x2 1/2x1/4 5 -0.13 10.13 1.3 
1.6 (b)

Pass

T5 200 - 180 Top Girt L3x3x1/4 52 -2.49 10.54 23.6 Pass
        Summary
      Leg (T3) 88.3 Pass
      Diagonal (T2) 93.1 Pass
            Secondary 

Horizontal 
(T6) 

25.0 Pass 

      Top Girt (T5) 23.6 Pass
      Bolt Checks 93.1 Pass
     RATING = 93.1 Pass 
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Component Capacity Summary 

Notes Component Elevation (ft) % Capacity
Pass 
Fail 

1 Base Foundation - Pass
1 Anchor Rods - 65.7 Pass

Structure Rating (max from all components) = 93.1%

*Notes:
1) See additional documentation in Appendices
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9.  Recommendations 

The tower has sufficient capacity to carry the proposed loads in its existing condition.  We have no further recommendations at this 
time. 
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10. Appendices (following this page) 
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SYMBOL LIST
MARK MARKSIZE SIZE

A 8Bay 1.25" Leg K-Brace

B 16Bay 1.25" Leg K-Brace

C 16Bay 1.5" Leg K-Brace

D 16Bay 1.75" Leg K-Brace

E 16Bay 2" Leg K-Brace

F 16Bay 2.25" Leg K-Brace

G 16Bay 2.75" Leg K-Brace

H 16Bay 3" Leg K-Brace

I 16Bay 3.5" Leg K-Brace

J 16Bay 3.75" Leg K-Brace

K 16Bay 4" Leg K-Brace

L L2 1/2x2 1/2x1/4

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

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

TOWER DESIGN NOTES
1. Tower designed for Exposure D to the TIA-222-G Standard.
2. Tower designed for a 124 mph basic wind in accordance with the TIA-222-G Standard.
3. Tower is also designed for a 30 mph basic wind with 0.25 in ice. Ice is considered to increase

in thickness with height.
4. Deflections are based upon a 60 mph wind.
5. Tower Structure Class III.
6. Topographic Category 1 with Crest Height of 0.00 ft
7. TOWER RATING: 93.1%
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Flash Beacon Lighting 25010' x 3.5" Omni 24610' x 3.5" Omni 24615' x 2.5" Omni 24610' x 3" Omni 24610' x 2" Dipole 246Flush Sector Mounts 246(2) 6' Standoff Mounts 2464.5' x 4" Vertical Pipe 236.5PAR8-59W 236.52' Standoff Mount 2335' x 2" Omni 233(2) 10"x4" TMA 228VHLP2-11W 228SBNH-1D65L w/ Mount Pipe 215E15Z01P39 215E15Z01P39 215E15Z01P39 215T-Frame Mounts 215SBNH-1D65L w/ Mount Pipe 215SBNH-1D65L w/ Mount Pipe 215LNX-6515DS-A1M 200(2) NHH-65C-R2B 200(2) NHH-65C-R2B 200(2) NHH-65C-R2B 200B13 RRH 4X30 200B13 RRH 4X30 200B13 RRH 4X30 200B25 RRH4X30 200B25 RRH4X30 200B25 RRH4X30 200B66A RRH4X45 200B66A RRH4X45 200B66A RRH4X45 200RCMDC-6627-PF-48 200Commscope MTC3752T3 (1 Sector) 200Commscope MTC3752T3 (1 Sector) 200Commscope MTC3752T3 (1 Sector) 200LNX-6515DS-A1M 200LNX-6515DS-A1M 2004.5' x 4" Vertical Pipe 195PL4-59-PXA 1954.5' x 4" Vertical Pipe 176.5PARX6-59W-PXA/A 176.510' x 2" Dipole 1602' Standoff Mount 1604.5' x 4" Vertical Pipe 156D6E-2 T6M10H 1564.5' x 4" Vertical Pipe 136PARX6-59W-PXA/A 1363' Yagi 93.52' Standoff Mount 93.5DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

Flash Beacon Lighting 250

10' x 3.5" Omni 246

10' x 3.5" Omni 246

15' x 2.5" Omni 246

10' x 3" Omni 246

10' x 2" Dipole 246

Flush Sector Mounts 246

(2) 6' Standoff Mounts 246

4.5' x 4" Vertical Pipe 236.5

PAR8-59W 236.5

2' Standoff Mount 233
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VHLP2-11W 228

SBNH-1D65L w/ Mount Pipe 215

E15Z01P39 215
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T-Frame Mounts 215

SBNH-1D65L w/ Mount Pipe 215

SBNH-1D65L w/ Mount Pipe 215
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B13 RRH 4X30 200

B13 RRH 4X30 200

B13 RRH 4X30 200

B25 RRH4X30 200
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B66A RRH4X45 200

B66A RRH4X45 200
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Commscope MTC3752T3 (1 Sector) 200

Commscope MTC3752T3 (1 Sector) 200

LNX-6515DS-A1M 200

LNX-6515DS-A1M 200

4.5' x 4" Vertical Pipe 195

PL4-59-PXA 195

4.5' x 4" Vertical Pipe 176.5

PARX6-59W-PXA/A 176.5

10' x 2" Dipole 160

2' Standoff Mount 160

4.5' x 4" Vertical Pipe 156

D6E-2 T6M10H 156

4.5' x 4" Vertical Pipe 136

PARX6-59W-PXA/A 136

3' Yagi 93.5

2' Standoff Mount 93.5

SYMBOL LIST
MARK MARKSIZE SIZE

A 8Bay 1.25" Leg K-Brace

B 16Bay 1.25" Leg K-Brace

C 16Bay 1.5" Leg K-Brace

D 16Bay 1.75" Leg K-Brace

E 16Bay 2" Leg K-Brace

F 16Bay 2.25" Leg K-Brace

G 16Bay 2.75" Leg K-Brace

H 16Bay 3" Leg K-Brace

I 16Bay 3.5" Leg K-Brace

J 16Bay 3.75" Leg K-Brace

K 16Bay 4" Leg K-Brace

L L2 1/2x2 1/2x1/4

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

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

TOWER DESIGN NOTES
1. Tower designed for Exposure D to the TIA-222-G Standard.
2. Tower designed for a 124 mph basic wind in accordance with the TIA-222-G Standard.
3. Tower is also designed for a 30 mph basic wind with 0.25 in ice. Ice is considered to increase

in thickness with height.
4. Deflections are based upon a 60 mph wind.
5. Tower Structure Class III.
6. Topographic Category 1 with Crest Height of 0.00 ft
7. TOWER RATING: 93.1%
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Tower Input Data 

The main tower is a 3x free standing tower with an overall height of 250.00 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 8.00 ft at the top and 30.00 ft at the base. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

Basic wind speed of 124 mph. 
Structure Class III. 
Exposure Category D. 
Topographic Category 1. 
Crest Height 0.00 ft. 
Nominal ice thickness of 0.2500 in. 
Ice thickness is considered to increase with height. 
Ice density of 56 pcf. 
A wind speed of 30 mph  is used in combination with ice. 
Temperature drop of 50 °F. 
Deflections calculated using a wind speed of 60 mph. 
Pressures are calculated at each section. 
Stress ratio used in tower member design is 1. 
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   
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 Tower Section Geometry 

Tower
 Section 

Tower
 Elevation 

ft

Assembly 
Database 

Description Section 
Width  

ft

Number  
of  

Sections 

Section
Length 

ft
T1 250.00-240.00  8.00 1 10.00
T2 240.00-220.00  8.00 1 20.00
T3 220.00-210.00  8.00 1 10.00
T4 210.00-200.00  9.00 1 10.00
T5 200.00-180.00  10.00 1 20.00
T6 180.00-170.00  12.00 1 10.00
T7 170.00-160.00  13.00 1 10.00
T8 160.00-140.00  14.00 1 20.00
T9 140.00-120.00  16.00 1 20.00

T10 120.00-100.00  18.00 1 20.00
T11 100.00-80.00  20.00 1 20.00
T12 80.00-60.00  22.00 1 20.00
T13 60.00-40.00  24.00 1 20.00
T14 40.00-20.00  26.00 1 20.00
T15 20.00-0.00  28.00 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
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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 250.00-240.00 10.00 X Brace No No 0.0000 0.0000
T2 240.00-220.00 10.00 X Brace No No 0.0000 0.0000
T3 220.00-210.00 10.00 X Brace No Yes 0.0000 0.0000
T4 210.00-200.00 10.00 X Brace No No 0.0000 0.0000
T5 200.00-180.00 10.00 X Brace No No 0.0000 0.0000
T6 180.00-170.00 10.00 X Brace No Yes 0.0000 0.0000
T7 170.00-160.00 10.00 X Brace No No 0.0000 0.0000
T8 160.00-140.00 20.00 X Brace No No 0.0000 0.0000
T9 140.00-120.00 20.00 X Brace No No 0.0000 0.0000

T10 120.00-100.00 20.00 X Brace No No 0.0000 0.0000
T11 100.00-80.00 20.00 X Brace No No 0.0000 0.0000
T12 80.00-60.00 20.00 X Brace No No 0.0000 0.0000
T13 60.00-40.00 20.00 X Brace No No 0.0000 0.0000
T14 40.00-20.00 20.00 X Brace No No 0.0000 0.0000
T15 20.00-0.00 20.00 X Brace No No 0.0000 0.0000

 Tower Section Geometry (cont’d)  

Tower
 Elevation 

ft

Leg
Type

Leg
Size

Leg
Grade

Diagonal 
Type

Diagonal  
Size

Diagonal 
Grade

T1 250.00-240.00 Truss Leg 8Bay 1.25'' Leg K-Brace A572-50 
(50 ksi)

Equal Angle L2 1/2x2 1/2x1/4 A36 
(36 ksi)

T2 240.00-220.00 Truss Leg 16Bay 1.25'' Leg K-Brace A572-50 
(50 ksi)

Equal Angle L3x3x1/4 A36 
(36 ksi)

T3 220.00-210.00 Truss Leg 16Bay 1.5'' Leg K-Brace A572-50 
(50 ksi)

Equal Angle L3x3x3/8 A36 
(36 ksi)

T4 210.00-200.00 Truss Leg 16Bay 1.5'' Leg K-Brace A572-50 
(50 ksi)

Equal Angle L3x3x3/8 A36 
(36 ksi)

T5 200.00-180.00 Truss Leg 16Bay 1.75'' Leg K-Brace A572-50 
(50 ksi)

Equal Angle L3 1/2x3 1/2x3/8 A36 
(36 ksi)

T6 180.00-170.00 Truss Leg 16Bay 2'' Leg K-Brace A572-50 
(50 ksi)

Equal Angle L4x4x3/8 A36 
(36 ksi)

T7 170.00-160.00 Truss Leg 16Bay 2'' Leg K-Brace A572-50 
(50 ksi)

Equal Angle L4x4x3/8 A36 
(36 ksi)

T8 160.00-140.00 Truss Leg 16Bay 2.25'' Leg K-Brace A572-50 
(50 ksi)

Double Equal 
Angle

2L3 1/2x3 1/2x3/8x1 A36 
(36 ksi)

T9 140.00-120.00 Truss Leg 16Bay 2.75'' Leg K-Brace A572-50 
(50 ksi)

Double Equal 
Angle

2L3 1/2x3 1/2x3/8x1 A36 
(36 ksi)

T10 
120.00-100.00 

Truss Leg 16Bay 3'' Leg K-Brace A572-50 
(50 ksi)

Double Equal 
Angle

2L4x4x5/16x1 A36 
(36 ksi)

T11 100.00-80.00 Truss Leg 16Bay 3.25'' Leg K-Brace A572-50 
(50 ksi)

Double Equal 
Angle

2L4x4x7/16x1 A36 
(36 ksi)

T12 80.00-60.00 Truss Leg 16Bay 3.25'' Leg K-Brace A572-50 
(50 ksi)

Double Equal 
Angle

2L4x4x7/16x1 A36 
(36 ksi)

T13 60.00-40.00 Truss Leg 16Bay 3.5'' Leg K-Brace A572-50 
(50 ksi)

Double Equal 
Angle

2L4x4x7/16x1 A36 
(36 ksi)

T14 40.00-20.00 Truss Leg 16Bay 3.75'' Leg K-Brace A572-50 
(50 ksi)

Double Equal 
Angle

2L5x5x7/16x1 A36 
(36 ksi)

T15 20.00-0.00 Truss Leg 16Bay 4'' Leg K-Brace A572-50 
(50 ksi)

Double Equal 
Angle

2L5x5x7/16x1 A36 
(36 ksi)
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 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 250.00-240.00 Equal Angle L2 1/2x2 1/2x1/4 A36 
(36 ksi)

Solid Round  A36 
(36 ksi)

T5 200.00-180.00 Equal Angle L3x3x1/4 A36 
(36 ksi)

Solid Round  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 220.00-210.00 Equal Angle L3x3x1/4 A572-50 
(50 ksi)

Solid Round  A572-50 
(50 ksi) 

T6 180.00-170.00 Equal Angle L3x3x1/4 A572-50 
(50 ksi)

Solid Round  A572-50 
(50 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 
250.00-240.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T2 
240.00-220.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T3 
220.00-210.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T4 
210.00-200.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T5 
200.00-180.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T6 
180.00-170.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T7 
170.00-160.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T8 
160.00-140.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 Mid-Pt 36.0000 36.0000 

T9 
140.00-120.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 Mid-Pt 36.0000 36.0000 

T10 
120.00-100.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 Mid-Pt 36.0000 36.0000 

T11 
100.00-80.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 Mid-Pt 36.0000 36.0000 

T12 
80.00-60.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 Mid-Pt 36.0000 36.0000 

T13 
60.00-40.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 Mid-Pt 36.0000 36.0000 
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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

T14 
40.00-20.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 Mid-Pt 36.0000 36.0000 

T15 20.00-0.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1 Mid-Pt 36.0000 36.0000 

 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 
250.00-240.00 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T2 
240.00-220.00 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T3 
220.00-210.00 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

0.5 
0.5 

1 
1

T4 
210.00-200.00 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T5 
200.00-180.00 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T6 
180.00-170.00 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

0.5 
0.5 

1 
1

T7 
170.00-160.00 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T8 
160.00-140.00 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T9 
140.00-120.00 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T10 
120.00-100.00 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T11 
100.00-80.00 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T12 
80.00-60.00 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T13 
60.00-40.00 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T14 
40.00-20.00 

Yes No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T15 
20.00-0.00 

Yes No 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 
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Tower
 Elevation 

ft

Leg
Panels 

X
Brace

Diagonals 

Z
Brace

Diagonals

Leg
Panels 

X
Brace

Diagonals 

Z
Brace

Diagonals
T1 

250.00-240.00 
1 0.5 0.85 1 0.5 0.85 

T2 
240.00-220.00 

1 0.5 0.85 1 0.5 0.85 

T3 
220.00-210.00 

1 0.5 0.85 1 0.5 0.85 

T4 
210.00-200.00 

1 0.5 0.85 1 0.5 0.85 

T5 
200.00-180.00 

1 0.5 0.85 1 0.5 0.85 

T6 
180.00-170.00 

1 0.5 0.85 1 0.5 0.85 

T7 
170.00-160.00 

1 0.5 0.85 1 0.5 0.85 

T8 
160.00-140.00 

1 0.5 0.85 1 0.5 0.85 

T9 
140.00-120.00 

1 0.5 0.85 1 0.5 0.85 

T10 
120.00-100.00 

1 0.5 0.85 1 0.5 0.85 

T11 
100.00-80.00 

1 0.5 0.85 1 0.5 0.85 

T12 
80.00-60.00 

1 0.5 0.85 1 0.5 0.85 

T13 
60.00-40.00 

1 0.5 0.85 1 0.5 0.85 

T14 
40.00-20.00 

1 0.5 0.85 1 0.5 0.85 

T15 
20.00-0.00 

1 0.5 0.85 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 
250.00-240.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T2 
240.00-220.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T3 
220.00-210.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T4 
210.00-200.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T5 
200.00-180.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T6 
180.00-170.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T7 
170.00-160.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T8 
160.00-140.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
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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

T9 
140.00-120.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T10 
120.00-100.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T11 
100.00-80.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T12 
80.00-60.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T13 
60.00-40.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T14 
40.00-20.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T15 20.00-0.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 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 
250.00-240.00 

Flange 1.0000 
A325N 

6 1.0000 
A325N 

1 1.0000 
A325N

1 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.6250 
A325N

0 

T2 
240.00-220.00 

Flange 1.0000 
A325N 

6 1.0000 
A325N 

1 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.6250 
A325N

0 

T3 
220.00-210.00 

Flange 0.7500 
A325N 

0 1.0000 
A325N 

1 0.6250 
A325N

0 0.0000 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.5000 
A325N

2 

T4 
210.00-200.00 

Flange 1.0000 
A325N 

6 1.0000 
A325N 

1 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.6250 
A325N

0 

T5 
200.00-180.00 

Flange 1.0000 
A325N 

6 1.0000 
A325N 

1 1.0000 
A325N

1 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.6250 
A325N

0 

T6 
180.00-170.00 

Flange 0.7500 
A325N 

0 1.2500 
A325N 

1 0.6250 
A325N

0 0.0000 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.5000 
A325N

2 

T7 
170.00-160.00 

Flange 1.2500 
A325N 

6 1.2500 
A325N 

1 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.6250 
A325N

0 

T8 
160.00-140.00 

Flange 1.2500 
A325N 

12 1.0000 
A325N 

2 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.6250 
A325N

0 

T9 
140.00-120.00 

Flange 1.2500 
A325N 

12 1.0000 
A325N 

2 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.6250 
A325N

0 

T10 
120.00-100.00 

Flange 1.2500 
A325N 

12 1.0000 
A325N 

2 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.6250 
A325N

0 

T11 
100.00-80.00 

Flange 1.2500 
A325N 

24 1.0000 
A325N 

2 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.6250 
A325N

0 

T12 
80.00-60.00 

Flange 1.2500 
A325N 

24 1.0000 
A325N 

2 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.6250 
A325N

0 

T13 
60.00-40.00 

Flange 1.2500 
A325N 

24 1.0000 
A325N 

2 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.6250 
A325N

0 

T14 
40.00-20.00 

Flange 1.2500 
A325N 

24 1.0000 
A325N 

2 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.6250 
A325N

0 

T15 20.00-0.00 Flange 0.7500 
A325N 

0 1.0000 
A325N 

2 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N

0 0.6250 
A325N 

0 0.6250 
A325N

0 
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 Feed Line/Linear Appurtenances - Entered As Round Or Flat

Description Face 
or

Leg  

Allow
Shield 

Component 
Type

Placement 

ft

Face
Offset

in

Lateral
Offset

(Frac FW)

# # 
 Per 
Row

Clear
Spacing

in

Width or 
Diameter 

in

Perimeter

in

Weight 

plf
3/4'' conduit A No Ar (CaAa) 250.00 - 11.00 0.0000 0.5 1 1 0.5000 0.7500  2.80

*****             
LDF7-50A 

(1-5/8 FOAM) 
A No Ar (CaAa) 246.00 - 8.00 -13.0000 0.37 1 1 0.5000 1.9800  0.82 

LDF7-50A(1 
1/2'') 

A No Ar (CaAa) 246.00 - 8.00 -13.5000 0.38 2 2 0.5000 1.5000  0.82 

02725( 9/16'') A No Ar (CaAa) 246.00 - 8.00 -14.0000 0.39 1 1 0.5000 0.5950  0.23
LDF5-50A 

(7/8 FOAM) 
A No Ar (CaAa) 246.00 - 8.00 -14.5000 0.4 1 1 0.5000 1.0900  0.33 

LDF5-50A 
(7/8 FOAM) 

A No Ar (CaAa) 233.00 - 8.00 -15.0000 0.41 1 1 0.5000 1.0900  0.33 

LDF2-50A 
(3/8 FOAM) 

A No Ar (CaAa) 228.00 - 8.00 -15.5000 0.42 2 2 0.2500 0.4400  0.08 

EW52 A No Af (CaAa) 236.50 - 195.00 -12.0000 0.42 1 1 0.5000 1.7426  0.59
EW52 A No Af (CaAa) 195.00 - 176.50 -12.0000 0.42 2 2 0.5000 1.7426  0.59
EW52 A No Af (CaAa) 176.50 - 166.00 -12.0000 0.42 3 3 0.5000 1.7426  0.59
EW52 A No Af (CaAa) 166.00 - 156.00 -12.0000 0.42 4 4 0.5000 1.7426  0.59
EW52 A No Af (CaAa) 156.00 - 136.00 -12.0000 0.42 5 5 0.5000 1.7426  0.59
EW52 A No Af (CaAa) 136.00 - 8.00 -12.0000 0.42 6 6 0.5000 1.7426  0.59

LDF4.5-50 
(5/8 FOAM) 

A No Ar (CaAa) 126.00 - 11.00 -16.0000 0.43 1 1 0.8700 0.8700  0.15 

LDF4P-50A 
(1/2 FOAM) 

A No Ar (CaAa) 93.50 - 8.00 -16.5000 0.44 1 1 0.6300 0.6300  0.15 

*****             
ATCB-B01-00

1(5/16) 
C No Ar (CaAa) 215.00 - 0.00 -15.0000 0.38 1 1 0.3150 0.3150  0.07 

LDF7-50A 
(1-5/8 FOAM) 

C No Ar (CaAa) 215.00 - 3.00 -14.0000 0.4 6 6 0.5000 1.9800  0.82 

*****             
LDF7-50A 

(1-5/8 FOAM) 
C No Ar (CaAa) 200.00 - 3.00 -10.0000 0.4 6 6 0.5000 1.9800  0.82 

HB114-U6S12
-xxx-LI(1-1/4''

) 

C No Ar (CaAa) 200.00 - 3.00 -10.0000 0.4 2 2 0.5000 1.5400  1.70 

*****             
Feedline 

Ladder (Af) 
A No Af (CaAa) 250.00 - 3.00 0.0000 0.35 1 1 3.0000 3.0000  8.40 

Feedline 
Ladder (Af) 

A No Af (CaAa) 250.00 - 8.00 -15.0000 0.42 1 1 3.0000 3.0000  8.40 

Feedline 
Ladder (Af) 

B No Af (CaAa) 250.00 - 3.00 -15.0000 0.42 1 1 3.0000 3.0000  8.40 

Feedline 
Ladder (Af) 

C No Af (CaAa) 250.00 - 3.00 0.0000 -0.35 1 1 3.0000 3.0000  8.40 

Feedline 
Ladder (Af) 

C No Af (CaAa) 200.00 - 3.00 0.0000 0 1 1 3.0000 3.0000  8.40 

Feedline 
Ladder (Af) 

C No Af (CaAa) 215.00 - 3.00 -15.0000 0.42 1 1 3.0000 3.0000  8.40 

Feed Line/Linear Appurtenances Section Areas 
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Tower
Section

Tower
 Elevation 

ft

Face AR

ft2

AF

ft2

CAAA

In Face  
ft2

CAAA

Out Face 
ft2

Weight 

K
T1 250.00-240.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

14.749 
5.000 
5.000

0.000 
0.000 
0.000

0.21 
0.08 
0.08

T2 240.00-220.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

41.743 
10.000 
10.000

0.000 
0.000 
0.000

0.47 
0.17 
0.17

T3 220.00-210.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

22.289 
5.000 

13.598

0.000 
0.000 
0.000

0.24 
0.08 
0.15

T4 210.00-200.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

22.289 
5.000 

22.195

0.000 
0.000 
0.000

0.24 
0.08 
0.22

T5 200.00-180.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

48.935 
10.000 
84.310

0.000 
0.000 
0.000

0.48 
0.17 
0.77

T6 180.00-170.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

27.081 
5.000 

42.155

0.000 
0.000 
0.000

0.25 
0.08 
0.39

T7 170.00-160.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

29.840 
5.000 

42.155

0.000 
0.000 
0.000

0.25 
0.08 
0.39

T8 160.00-140.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

66.651 
10.000 
84.310

0.000 
0.000 
0.000

0.52 
0.17 
0.77

T9 140.00-120.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

72.982 
10.000 
84.310

0.000 
0.000 
0.000

0.53 
0.17 
0.77

T10 120.00-100.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

75.361 
10.000 
84.310

0.000 
0.000 
0.000

0.54 
0.17 
0.77

T11 100.00-80.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

76.212 
10.000 
84.310

0.000 
0.000 
0.000

0.54 
0.17 
0.77

T12 80.00-60.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

76.621 
10.000 
84.310

0.000 
0.000 
0.000

0.54 
0.17 
0.77

T13 60.00-40.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

76.621 
10.000 
84.310

0.000 
0.000 
0.000

0.54 
0.17 
0.77

T14 40.00-20.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

76.621 
10.000 
84.310

0.000 
0.000 
0.000

0.54 
0.17 
0.77

T15 20.00-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

47.987 
8.500 

71.758

0.000 
0.000 
0.000

0.36 
0.14 
0.65

 Feed Line/Linear Appurtenances Section Areas - With Ice

Tower
Section

Tower
 Elevation 

ft

Face
or

Leg  

Ice
Thickness

in

AR

ft2

AF

ft2

CAAA

In Face  
ft2

CAAA

Out Face 
ft2

Weight 

K
T1 250.00-240.00 A 

B 
C 

0.764 0.000 
0.000 
0.000

0.000 
0.000 
0.000

24.682 
6.527 
6.527

0.000 
0.000 
0.000

0.37 
0.13 
0.13 

T2 240.00-220.00 A 
B 
C 

0.759 0.000 
0.000 
0.000

0.000 
0.000 
0.000

75.663 
13.036 
13.036

0.000 
0.000 
0.000

0.93 
0.26 
0.26 

T3 220.00-210.00 A 0.754 0.000 0.000 41.871 0.000 0.49 
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Tower
Section

Tower
 Elevation 

ft

Face
or

Leg  

Ice
Thickness

in

AR

ft2

AF

ft2

CAAA

In Face  
ft2

CAAA

Out Face 
ft2

Weight 

K
B 
C 

0.000 
0.000

0.000 
0.000

6.508 
20.839

0.000 
0.000

0.13 
0.29 

T4 210.00-200.00 A 
B 
C 

0.750 0.000 
0.000 
0.000

0.000 
0.000 
0.000

41.789 
6.500 

35.138

0.000 
0.000 
0.000

0.49 
0.13 
0.45 

T5 200.00-180.00 A 
B 
C 

0.745 0.000 
0.000 
0.000

0.000 
0.000 
0.000

88.028 
12.978 
138.526

0.000 
0.000 
0.000

1.00 
0.25 
1.65 

T6 180.00-170.00 A 
B 
C 

0.738 0.000 
0.000 
0.000

0.000 
0.000 
0.000

46.351 
6.477 

69.157

0.000 
0.000 
0.000

0.51 
0.13 
0.82 

T7 170.00-160.00 A 
B 
C 

0.734 0.000 
0.000 
0.000

0.000 
0.000 
0.000

48.779 
6.468 

69.082

0.000 
0.000 
0.000

0.53 
0.13 
0.82 

T8 160.00-140.00 A 
B 
C 

0.727 0.000 
0.000 
0.000

0.000 
0.000 
0.000

103.756 
12.909 
137.921

0.000 
0.000 
0.000

1.11 
0.25 
1.63 

T9 140.00-120.00 A 
B 
C 

0.717 0.000 
0.000 
0.000

0.000 
0.000 
0.000

110.147 
12.867 

137.562

0.000 
0.000 
0.000

1.15 
0.25 
1.62 

T10 120.00-100.00 A 
B 
C 

0.705 0.000 
0.000 
0.000

0.000 
0.000 
0.000

113.862 
12.820 

137.150

0.000 
0.000 
0.000

1.17 
0.25 
1.61 

T11 100.00-80.00 A 
B 
C 

0.691 0.000 
0.000 
0.000

0.000 
0.000 
0.000

115.855 
12.764 

136.664

0.000 
0.000 
0.000

1.17 
0.25 
1.59 

T12 80.00-60.00 A 
B 
C 

0.674 0.000 
0.000 
0.000

0.000 
0.000 
0.000

116.210 
12.695 

136.068

0.000 
0.000 
0.000

1.16 
0.24 
1.57 

T13 60.00-40.00 A 
B 
C 

0.652 0.000 
0.000 
0.000

0.000 
0.000 
0.000

114.971 
12.606 

135.295

0.000 
0.000 
0.000

1.13 
0.24 
1.55 

T14 40.00-20.00 A 
B 
C 

0.619 0.000 
0.000 
0.000

0.000 
0.000 
0.000

113.169 
12.476 

134.171

0.000 
0.000 
0.000

1.10 
0.24 
1.51 

T15 20.00-0.00 A 
B 
C 

0.555 0.000 
0.000 
0.000

0.000 
0.000 
0.000

67.660 
10.386 
112.578

0.000 
0.000 
0.000

0.66 
0.19 
1.23 

   Feed Line Center of Pressure  

 Section Elevation  

ft

CPX

in

CPZ

in

CPX

Ice 
in

CPZ

Ice 
in

T1 250.00-240.00 1.8593 -1.7024 2.2173 -1.8725
T2 240.00-220.00 1.8459 -2.6469 2.2333 -3.0648
T3 220.00-210.00 0.2283 -2.0433 0.6671 -2.4730
T4 210.00-200.00 -1.1209 -1.6117 -0.6281 -2.0974
T5 200.00-180.00 -2.9276 -0.1724 -2.0537 0.0471
T6 180.00-170.00 -3.0977 -0.5204 -2.2555 0.2808
T7 170.00-160.00 -3.3562 -1.0020 -2.4839 0.3479
T8 160.00-140.00 -3.6605 -1.6977 -2.7914 0.4459
T9 140.00-120.00 -4.0086 -2.4404 -3.0834 0.4643

T10 120.00-100.00 -4.3677 -2.8413 -3.3489 0.3412
T11 100.00-80.00 -4.8061 -3.1633 -3.6677 0.2143
T12 80.00-60.00 -5.2841 -3.4657 -4.0386 0.1960
T13 60.00-40.00 -5.7208 -3.6910 -4.4054 0.2973
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 Section Elevation  

ft

CPX

in

CPZ

in

CPX

Ice 
in

CPZ

Ice 
in

T14 40.00-20.00 -5.9898 -3.8111 -4.7113 0.4264
T15 20.00-0.00 -6.3721 -0.7598 -5.2120 2.7329

Shielding Factor Ka

Tower
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka

No Ice
Ka

Ice
T1 1 3/4" conduit 240.00 -

250.00
0.6000 0.5695

T1 3 LDF7-50A (1-5/8 FOAM) 240.00 -
246.00

0.6000 0.5695

T1 4 LDF7-50A(1 1/2") 240.00 -
246.00

0.6000 0.5695

T1 5 02725( 9/16") 240.00 -
246.00

0.6000 0.5695

T1 6 LDF5-50A (7/8 FOAM) 240.00 -
246.00

0.6000 0.5695

T1 25 Feedline Ladder (Af) 240.00 -
250.00

0.6000 0.5695

T1 26 Feedline Ladder (Af) 240.00 -
250.00

0.6000 0.5695

T1 27 Feedline Ladder (Af) 240.00 -
250.00

0.6000 0.5695

T1 28 Feedline Ladder (Af) 240.00 -
250.00

0.6000 0.5695

T2 1 3/4" conduit 220.00 -
240.00

0.6000 0.6000

T2 3 LDF7-50A (1-5/8 FOAM) 220.00 -
240.00

0.6000 0.6000

T2 4 LDF7-50A(1 1/2") 220.00 -
240.00

0.6000 0.6000

T2 5 02725( 9/16") 220.00 -
240.00

0.6000 0.6000

T2 6 LDF5-50A (7/8 FOAM) 220.00 -
240.00

0.6000 0.6000

T2 7 LDF5-50A (7/8 FOAM) 220.00 -
233.00

0.6000 0.6000

T2 8 LDF2-50A (3/8 FOAM) 220.00 -
228.00

0.6000 0.6000

T2 9 EW52 220.00 -
236.50

0.6000 0.6000

T2 25 Feedline Ladder (Af) 220.00 -
240.00

0.6000 0.6000

T2 26 Feedline Ladder (Af) 220.00 -
240.00

0.6000 0.6000

T2 27 Feedline Ladder (Af) 220.00 -
240.00

0.6000 0.6000

T2 28 Feedline Ladder (Af) 220.00 -
240.00

0.6000 0.6000

T3 1 3/4" conduit 210.00 -
220.00

0.6000 0.5861

T3 3 LDF7-50A (1-5/8 FOAM) 210.00 -
220.00

0.6000 0.5861

T3 4 LDF7-50A(1 1/2") 210.00 -
220.00

0.6000 0.5861
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Tower
Section

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka

No Ice
Ka

Ice
T3 5 02725( 9/16") 210.00 -

220.00
0.6000 0.5861

T3 6 LDF5-50A (7/8 FOAM) 210.00 -
220.00

0.6000 0.5861

T3 7 LDF5-50A (7/8 FOAM) 210.00 -
220.00

0.6000 0.5861

T3 8 LDF2-50A (3/8 FOAM) 210.00 -
220.00

0.6000 0.5861

T3 9 EW52 210.00 -
220.00

0.6000 0.5861

T3 18 ATCB-B01-001(5/16) 210.00 -
215.00

0.6000 0.5861

T3 19 LDF7-50A (1-5/8 FOAM) 210.00 -
215.00

0.6000 0.5861

T3 25 Feedline Ladder (Af) 210.00 -
220.00

0.6000 0.5861

T3 26 Feedline Ladder (Af) 210.00 -
220.00

0.6000 0.5861

T3 27 Feedline Ladder (Af) 210.00 -
220.00

0.6000 0.5861

T3 28 Feedline Ladder (Af) 210.00 -
220.00

0.6000 0.5861

T3 30 Feedline Ladder (Af) 210.00 -
215.00

0.6000 0.5861

T4 1 3/4" conduit 200.00 -
210.00

0.6000 0.6000

T4 3 LDF7-50A (1-5/8 FOAM) 200.00 -
210.00

0.6000 0.6000

T4 4 LDF7-50A(1 1/2") 200.00 -
210.00

0.6000 0.6000

T4 5 02725( 9/16") 200.00 -
210.00

0.6000 0.6000

T4 6 LDF5-50A (7/8 FOAM) 200.00 -
210.00

0.6000 0.6000

T4 7 LDF5-50A (7/8 FOAM) 200.00 -
210.00

0.6000 0.6000

T4 8 LDF2-50A (3/8 FOAM) 200.00 -
210.00

0.6000 0.6000

T4 9 EW52 200.00 -
210.00

0.6000 0.6000

T4 18 ATCB-B01-001(5/16) 200.00 -
210.00

0.6000 0.6000

T4 19 LDF7-50A (1-5/8 FOAM) 200.00 -
210.00

0.6000 0.6000

T4 25 Feedline Ladder (Af) 200.00 -
210.00

0.6000 0.6000

T4 26 Feedline Ladder (Af) 200.00 -
210.00

0.6000 0.6000

T4 27 Feedline Ladder (Af) 200.00 -
210.00

0.6000 0.6000

T4 28 Feedline Ladder (Af) 200.00 -
210.00

0.6000 0.6000

T4 30 Feedline Ladder (Af) 200.00 -
210.00

0.6000 0.6000

T5 1 3/4" conduit 180.00 -
200.00

0.6000 0.6000

T5 3 LDF7-50A (1-5/8 FOAM) 180.00 -
200.00

0.6000 0.6000

T5 4 LDF7-50A(1 1/2") 180.00 -
200.00

0.6000 0.6000

T5 5 02725( 9/16") 180.00 -
200.00

0.6000 0.6000
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T5 6 LDF5-50A (7/8 FOAM) 180.00 -

200.00
0.6000 0.6000

T5 7 LDF5-50A (7/8 FOAM) 180.00 -
200.00

0.6000 0.6000

T5 8 LDF2-50A (3/8 FOAM) 180.00 -
200.00

0.6000 0.6000

T5 9 EW52 195.00 -
200.00

0.6000 0.6000

T5 10 EW52 180.00 -
195.00

0.6000 0.6000

T5 18 ATCB-B01-001(5/16) 180.00 -
200.00

0.6000 0.6000

T5 19 LDF7-50A (1-5/8 FOAM) 180.00 -
200.00

0.6000 0.6000

T5 22 LDF7-50A (1-5/8 FOAM) 180.00 -
200.00

0.6000 0.6000

T5 23 HB114-U6S12-xxx-LI(1-1/4"
) 

180.00 -
200.00

0.6000 0.6000

T5 25 Feedline Ladder (Af) 180.00 -
200.00

0.6000 0.6000

T5 26 Feedline Ladder (Af) 180.00 -
200.00

0.6000 0.6000

T5 27 Feedline Ladder (Af) 180.00 -
200.00

0.6000 0.6000

T5 28 Feedline Ladder (Af) 180.00 -
200.00

0.6000 0.6000

T5 29 Feedline Ladder (Af) 180.00 -
200.00

0.6000 0.6000

T5 30 Feedline Ladder (Af) 180.00 -
200.00

0.6000 0.6000

T6 1 3/4" conduit 170.00 -
180.00

0.6000 0.6000

T6 3 LDF7-50A (1-5/8 FOAM) 170.00 -
180.00

0.6000 0.6000

T6 4 LDF7-50A(1 1/2") 170.00 -
180.00

0.6000 0.6000

T6 5 02725( 9/16") 170.00 -
180.00

0.6000 0.6000

T6 6 LDF5-50A (7/8 FOAM) 170.00 -
180.00

0.6000 0.6000

T6 7 LDF5-50A (7/8 FOAM) 170.00 -
180.00

0.6000 0.6000

T6 8 LDF2-50A (3/8 FOAM) 170.00 -
180.00

0.6000 0.6000

T6 10 EW52 176.50 -
180.00

0.6000 0.6000

T6 11 EW52 170.00 -
176.50

0.6000 0.6000

T6 18 ATCB-B01-001(5/16) 170.00 -
180.00

0.6000 0.6000

T6 19 LDF7-50A (1-5/8 FOAM) 170.00 -
180.00

0.6000 0.6000

T6 22 LDF7-50A (1-5/8 FOAM) 170.00 -
180.00

0.6000 0.6000

T6 23 HB114-U6S12-xxx-LI(1-1/4"
) 

170.00 -
180.00

0.6000 0.6000

T6 25 Feedline Ladder (Af) 170.00 -
180.00

0.6000 0.6000

T6 26 Feedline Ladder (Af) 170.00 -
180.00

0.6000 0.6000

T6 27 Feedline Ladder (Af) 170.00 -
180.00

0.6000 0.6000
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T6 28 Feedline Ladder (Af) 170.00 -

180.00
0.6000 0.6000

T6 29 Feedline Ladder (Af) 170.00 -
180.00

0.6000 0.6000

T6 30 Feedline Ladder (Af) 170.00 -
180.00

0.6000 0.6000

T7 1 3/4" conduit 160.00 -
170.00

0.6000 0.6000

T7 3 LDF7-50A (1-5/8 FOAM) 160.00 -
170.00

0.6000 0.6000

T7 4 LDF7-50A(1 1/2") 160.00 -
170.00

0.6000 0.6000

T7 5 02725( 9/16") 160.00 -
170.00

0.6000 0.6000

T7 6 LDF5-50A (7/8 FOAM) 160.00 -
170.00

0.6000 0.6000

T7 7 LDF5-50A (7/8 FOAM) 160.00 -
170.00

0.6000 0.6000

T7 8 LDF2-50A (3/8 FOAM) 160.00 -
170.00

0.6000 0.6000

T7 11 EW52 166.00 -
170.00

0.6000 0.6000

T7 12 EW52 160.00 -
166.00

0.6000 0.6000

T7 18 ATCB-B01-001(5/16) 160.00 -
170.00

0.6000 0.6000

T7 19 LDF7-50A (1-5/8 FOAM) 160.00 -
170.00

0.6000 0.6000

T7 22 LDF7-50A (1-5/8 FOAM) 160.00 -
170.00

0.6000 0.6000

T7 23 HB114-U6S12-xxx-LI(1-1/4"
) 

160.00 -
170.00

0.6000 0.6000

T7 25 Feedline Ladder (Af) 160.00 -
170.00

0.6000 0.6000

T7 26 Feedline Ladder (Af) 160.00 -
170.00

0.6000 0.6000

T7 27 Feedline Ladder (Af) 160.00 -
170.00

0.6000 0.6000

T7 28 Feedline Ladder (Af) 160.00 -
170.00

0.6000 0.6000

T7 29 Feedline Ladder (Af) 160.00 -
170.00

0.6000 0.6000

T7 30 Feedline Ladder (Af) 160.00 -
170.00

0.6000 0.6000

T8 1 3/4" conduit 140.00 -
160.00

0.6000 0.6000

T8 3 LDF7-50A (1-5/8 FOAM) 140.00 -
160.00

0.6000 0.6000

T8 4 LDF7-50A(1 1/2") 140.00 -
160.00

0.6000 0.6000

T8 5 02725( 9/16") 140.00 -
160.00

0.6000 0.6000

T8 6 LDF5-50A (7/8 FOAM) 140.00 -
160.00

0.6000 0.6000

T8 7 LDF5-50A (7/8 FOAM) 140.00 -
160.00

0.6000 0.6000

T8 8 LDF2-50A (3/8 FOAM) 140.00 -
160.00

0.6000 0.6000

T8 12 EW52 156.00 -
160.00

0.6000 0.6000

T8 13 EW52 140.00 -
156.00

0.6000 0.6000
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T8 18 ATCB-B01-001(5/16) 140.00 -

160.00
0.6000 0.6000

T8 19 LDF7-50A (1-5/8 FOAM) 140.00 -
160.00

0.6000 0.6000

T8 22 LDF7-50A (1-5/8 FOAM) 140.00 -
160.00

0.6000 0.6000

T8 23 HB114-U6S12-xxx-LI(1-1/4"
) 

140.00 -
160.00

0.6000 0.6000

T8 25 Feedline Ladder (Af) 140.00 -
160.00

0.6000 0.6000

T8 26 Feedline Ladder (Af) 140.00 -
160.00

0.6000 0.6000

T8 27 Feedline Ladder (Af) 140.00 -
160.00

0.6000 0.6000

T8 28 Feedline Ladder (Af) 140.00 -
160.00

0.6000 0.6000

T8 29 Feedline Ladder (Af) 140.00 -
160.00

0.6000 0.6000

T8 30 Feedline Ladder (Af) 140.00 -
160.00

0.6000 0.6000

T9 1 3/4" conduit 120.00 -
140.00

0.6000 0.6000

T9 3 LDF7-50A (1-5/8 FOAM) 120.00 -
140.00

0.6000 0.6000

T9 4 LDF7-50A(1 1/2") 120.00 -
140.00

0.6000 0.6000

T9 5 02725( 9/16") 120.00 -
140.00

0.6000 0.6000

T9 6 LDF5-50A (7/8 FOAM) 120.00 -
140.00

0.6000 0.6000

T9 7 LDF5-50A (7/8 FOAM) 120.00 -
140.00

0.6000 0.6000

T9 8 LDF2-50A (3/8 FOAM) 120.00 -
140.00

0.6000 0.6000

T9 13 EW52 136.00 -
140.00

0.6000 0.6000

T9 14 EW52 120.00 -
136.00

0.6000 0.6000

T9 15 LDF4.5-50 (5/8 FOAM) 120.00 -
126.00

0.6000 0.6000

T9 18 ATCB-B01-001(5/16) 120.00 -
140.00

0.6000 0.6000

T9 19 LDF7-50A (1-5/8 FOAM) 120.00 -
140.00

0.6000 0.6000

T9 22 LDF7-50A (1-5/8 FOAM) 120.00 -
140.00

0.6000 0.6000

T9 23 HB114-U6S12-xxx-LI(1-1/4"
) 

120.00 -
140.00

0.6000 0.6000

T9 25 Feedline Ladder (Af) 120.00 -
140.00

0.6000 0.6000

T9 26 Feedline Ladder (Af) 120.00 -
140.00

0.6000 0.6000

T9 27 Feedline Ladder (Af) 120.00 -
140.00

0.6000 0.6000

T9 28 Feedline Ladder (Af) 120.00 -
140.00

0.6000 0.6000

T9 29 Feedline Ladder (Af) 120.00 -
140.00

0.6000 0.6000

T9 30 Feedline Ladder (Af) 120.00 -
140.00

0.6000 0.6000

T10 1 3/4" conduit 100.00 -
120.00

0.6000 0.6000
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T10 3 LDF7-50A (1-5/8 FOAM) 100.00 -

120.00
0.6000 0.6000

T10 4 LDF7-50A(1 1/2") 100.00 -
120.00

0.6000 0.6000

T10 5 02725( 9/16") 100.00 -
120.00

0.6000 0.6000

T10 6 LDF5-50A (7/8 FOAM) 100.00 -
120.00

0.6000 0.6000

T10 7 LDF5-50A (7/8 FOAM) 100.00 -
120.00

0.6000 0.6000

T10 8 LDF2-50A (3/8 FOAM) 100.00 -
120.00

0.6000 0.6000

T10 14 EW52 100.00 -
120.00

0.6000 0.6000

T10 15 LDF4.5-50 (5/8 FOAM) 100.00 -
120.00

0.6000 0.6000

T10 18 ATCB-B01-001(5/16) 100.00 -
120.00

0.6000 0.6000

T10 19 LDF7-50A (1-5/8 FOAM) 100.00 -
120.00

0.6000 0.6000

T10 22 LDF7-50A (1-5/8 FOAM) 100.00 -
120.00

0.6000 0.6000

T10 23 HB114-U6S12-xxx-LI(1-1/4"
) 

100.00 -
120.00

0.6000 0.6000

T10 25 Feedline Ladder (Af) 100.00 -
120.00

0.6000 0.6000

T10 26 Feedline Ladder (Af) 100.00 -
120.00

0.6000 0.6000

T10 27 Feedline Ladder (Af) 100.00 -
120.00

0.6000 0.6000

T10 28 Feedline Ladder (Af) 100.00 -
120.00

0.6000 0.6000

T10 29 Feedline Ladder (Af) 100.00 -
120.00

0.6000 0.6000

T10 30 Feedline Ladder (Af) 100.00 -
120.00

0.6000 0.6000

T11 1 3/4" conduit 80.00 - 100.00 0.6000 0.6000
T11 3 LDF7-50A (1-5/8 FOAM) 80.00 - 100.00 0.6000 0.6000
T11 4 LDF7-50A(1 1/2") 80.00 - 100.00 0.6000 0.6000
T11 5 02725( 9/16") 80.00 - 100.00 0.6000 0.6000
T11 6 LDF5-50A (7/8 FOAM) 80.00 - 100.00 0.6000 0.6000
T11 7 LDF5-50A (7/8 FOAM) 80.00 - 100.00 0.6000 0.6000
T11 8 LDF2-50A (3/8 FOAM) 80.00 - 100.00 0.6000 0.6000
T11 14 EW52 80.00 - 100.00 0.6000 0.6000
T11 15 LDF4.5-50 (5/8 FOAM) 80.00 - 100.00 0.6000 0.6000
T11 16 LDF4P-50A (1/2 FOAM) 80.00 - 93.50 0.6000 0.6000
T11 18 ATCB-B01-001(5/16) 80.00 - 100.00 0.6000 0.6000
T11 19 LDF7-50A (1-5/8 FOAM) 80.00 - 100.00 0.6000 0.6000
T11 22 LDF7-50A (1-5/8 FOAM) 80.00 - 100.00 0.6000 0.6000
T11 23 HB114-U6S12-xxx-LI(1-1/4"

) 
80.00 - 100.00 0.6000 0.6000

T11 25 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T11 26 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T11 27 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T11 28 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T11 29 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T11 30 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T12 1 3/4" conduit 60.00 - 80.00 0.6000 0.6000
T12 3 LDF7-50A (1-5/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T12 4 LDF7-50A(1 1/2") 60.00 - 80.00 0.6000 0.6000
T12 5 02725( 9/16") 60.00 - 80.00 0.6000 0.6000
T12 6 LDF5-50A (7/8 FOAM) 60.00 - 80.00 0.6000 0.6000
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T12 7 LDF5-50A (7/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T12 8 LDF2-50A (3/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T12 14 EW52 60.00 - 80.00 0.6000 0.6000
T12 15 LDF4.5-50 (5/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T12 16 LDF4P-50A (1/2 FOAM) 60.00 - 80.00 0.6000 0.6000
T12 18 ATCB-B01-001(5/16) 60.00 - 80.00 0.6000 0.6000
T12 19 LDF7-50A (1-5/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T12 22 LDF7-50A (1-5/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T12 23 HB114-U6S12-xxx-LI(1-1/4"

) 
60.00 - 80.00 0.6000 0.6000

T12 25 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T12 26 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T12 27 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T12 28 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T12 29 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T12 30 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T13 1 3/4" conduit 40.00 - 60.00 0.6000 0.6000
T13 3 LDF7-50A (1-5/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T13 4 LDF7-50A(1 1/2") 40.00 - 60.00 0.6000 0.6000
T13 5 02725( 9/16") 40.00 - 60.00 0.6000 0.6000
T13 6 LDF5-50A (7/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T13 7 LDF5-50A (7/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T13 8 LDF2-50A (3/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T13 14 EW52 40.00 - 60.00 0.6000 0.6000
T13 15 LDF4.5-50 (5/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T13 16 LDF4P-50A (1/2 FOAM) 40.00 - 60.00 0.6000 0.6000
T13 18 ATCB-B01-001(5/16) 40.00 - 60.00 0.6000 0.6000
T13 19 LDF7-50A (1-5/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T13 22 LDF7-50A (1-5/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T13 23 HB114-U6S12-xxx-LI(1-1/4"

) 
40.00 - 60.00 0.6000 0.6000

T13 25 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T13 26 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T13 27 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T13 28 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T13 29 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T13 30 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T14 1 3/4" conduit 20.00 - 40.00 0.6000 0.6000
T14 3 LDF7-50A (1-5/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T14 4 LDF7-50A(1 1/2") 20.00 - 40.00 0.6000 0.6000
T14 5 02725( 9/16") 20.00 - 40.00 0.6000 0.6000
T14 6 LDF5-50A (7/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T14 7 LDF5-50A (7/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T14 8 LDF2-50A (3/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T14 14 EW52 20.00 - 40.00 0.6000 0.6000
T14 15 LDF4.5-50 (5/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T14 16 LDF4P-50A (1/2 FOAM) 20.00 - 40.00 0.6000 0.6000
T14 18 ATCB-B01-001(5/16) 20.00 - 40.00 0.6000 0.6000
T14 19 LDF7-50A (1-5/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T14 22 LDF7-50A (1-5/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T14 23 HB114-U6S12-xxx-LI(1-1/4"

) 
20.00 - 40.00 0.6000 0.6000

T14 25 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T14 26 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T14 27 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T14 28 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T14 29 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T14 30 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T15 1 3/4" conduit 11.00 - 20.00 0.6000 0.6000
T15 3 LDF7-50A (1-5/8 FOAM) 8.00 - 20.00 0.6000 0.6000
T15 4 LDF7-50A(1 1/2") 8.00 - 20.00 0.6000 0.6000
T15 5 02725( 9/16") 8.00 - 20.00 0.6000 0.6000



ttnnxxTToowweerr
Job

Scenic Heights

Page

18 of 38 

PM&A
1000 Holcomb Woods Pkwy, Ste 210 

Project 

VWT18-111 
Date

12:43:24 06/26/18
Roswell, GA 30076 

Phone: (678) 280-2325 
FAX: (678) 280-2329 

Client
Verizon Wireless 

Designed by

jb

Tower
Section

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka

No Ice
Ka

Ice
T15 6 LDF5-50A (7/8 FOAM) 8.00 - 20.00 0.6000 0.6000
T15 7 LDF5-50A (7/8 FOAM) 8.00 - 20.00 0.6000 0.6000
T15 8 LDF2-50A (3/8 FOAM) 8.00 - 20.00 0.6000 0.6000
T15 14 EW52 8.00 - 20.00 0.6000 0.6000
T15 15 LDF4.5-50 (5/8 FOAM) 11.00 - 20.00 0.6000 0.6000
T15 16 LDF4P-50A (1/2 FOAM) 8.00 - 20.00 0.6000 0.6000
T15 18 ATCB-B01-001(5/16) 0.00 - 20.00 0.6000 0.6000
T15 19 LDF7-50A (1-5/8 FOAM) 3.00 - 20.00 0.6000 0.6000
T15 22 LDF7-50A (1-5/8 FOAM) 3.00 - 20.00 0.6000 0.6000
T15 23 HB114-U6S12-xxx-LI(1-1/4"

) 
3.00 - 20.00 0.6000 0.6000

T15 25 Feedline Ladder (Af) 3.00 - 20.00 0.6000 0.6000
T15 26 Feedline Ladder (Af) 8.00 - 20.00 0.6000 0.6000
T15 27 Feedline Ladder (Af) 3.00 - 20.00 0.6000 0.6000
T15 28 Feedline Ladder (Af) 3.00 - 20.00 0.6000 0.6000
T15 29 Feedline Ladder (Af) 3.00 - 20.00 0.6000 0.6000
T15 30 Feedline Ladder (Af) 3.00 - 20.00 0.6000 0.6000

   Discrete Tower Loads   

Description Face 
or

Leg

Offset
Type

Offsets:
Horz

Lateral
Vert 

ft
ft
ft

Azimuth 
Adjustment

°

Placement 

ft

 CAAA

Front 

ft2

CAAA

Side

ft2

Weight 

K

Flash Beacon Lighting C From Leg 0.00 
0.00 
1.00

0.0000 250.00 No Ice 
1/2'' Ice

2.70 
3.10 

2.70 
3.10 

0.05 
0.07 

*****        
10' x 3.5'' Omni A From Face 6.00 

2.00 
5.00

0.0000 246.00 No Ice 
1/2'' Ice

2.23 
4.54 

2.23 
4.54 

0.07 
0.09 

10' x 3.5'' Omni B From Face 6.00 
-2.00 
5.00

0.0000 246.00 No Ice 
1/2'' Ice

2.23 
4.54 

2.23 
4.54 

0.07 
0.09 

15' x 2.5'' Omni B From Face 6.00 
2.00 
7.50

0.0000 246.00 No Ice 
1/2'' Ice

3.35 
5.28 

3.35 
5.28 

0.05 
0.08 

10' x 3'' Omni C From Face 6.00 
-2.00 
5.00

0.0000 246.00 No Ice 
1/2'' Ice

2.23 
4.03 

2.23 
4.03 

0.05 
0.07 

10' x 2'' Dipole C From Face 6.00 
2.00 
5.00

0.0000 246.00 No Ice 
1/2'' Ice

2.00 
3.02 

2.00 
3.02 

0.04 
0.05 

Flush Sector Mounts C None   0.0000 246.00 No Ice 
1/2'' Ice

26.69 
37.60

26.69 
37.60 

1.08 
1.49

(2) 6' Standoff Mounts C None   0.0000 246.00 No Ice 
1/2'' Ice

4.51 
7.78

4.51 
7.78 

0.16 
0.24

*****        
4.5' x 4'' Vertical Pipe B From Leg 0.00 

0.00 
0.00

0.0000 236.50 No Ice 
1/2'' Ice

1.01 
1.82 

1.01 
1.82 

0.01 
0.03 

*****        
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Description Face 
or

Leg

Offset
Type

Offsets:
Horz

Lateral
Vert 

ft
ft
ft

Azimuth 
Adjustment

°

Placement 

ft

 CAAA

Front 

ft2

CAAA

Side

ft2

Weight 

K

5' x 2'' Omni A From Leg 2.00 
0.00 
3.00

0.0000 233.00 No Ice 
1/2'' Ice

1.20 
1.80 

1.20 
1.80 

0.03 
0.04 

2' Standoff Mount A From Leg 1.00 
0.00 
0.00

0.0000 233.00 No Ice 
1/2'' Ice

0.63 
1.00 

0.94 
1.45 

0.02 
0.03 

*****        
(2) 10''x4'' TMA A From Leg 0.00 

0.00 
0.00

0.0000 228.00 No Ice 
1/2'' Ice

0.50 
0.59 

0.33 
0.41 

0.01 
0.01 

*****        
SBNH-1D65L w/ Mount Pipe A From Leg 3.00 

0.00 
2.00

0.0000 215.00 No Ice 
1/2'' Ice

11.91 
12.73 

10.07 
11.69 

0.09 
0.18 

SBNH-1D65L w/ Mount Pipe B From Leg 3.00 
0.00 
2.00

0.0000 215.00 No Ice 
1/2'' Ice

11.91 
12.73 

10.07 
11.69 

0.09 
0.18 

SBNH-1D65L w/ Mount Pipe C From Leg 3.00 
0.00 
2.00

0.0000 215.00 No Ice 
1/2'' Ice

11.91 
12.73 

10.07 
11.69 

0.09 
0.18 

E15Z01P39 A From Leg 0.00 
0.00 
0.00

0.0000 215.00 No Ice 
1/2'' Ice

0.66 
0.76 

0.31 
0.39 

0.02 
0.02 

E15Z01P39 B From Leg 0.00 
0.00 
0.00

0.0000 215.00 No Ice 
1/2'' Ice

0.66 
0.76 

0.31 
0.39 

0.02 
0.02 

E15Z01P39 C From Leg 0.00 
0.00 
0.00

0.0000 215.00 No Ice 
1/2'' Ice

0.66 
0.76 

0.31 
0.39 

0.02 
0.02 

T-Frame Mounts C None   0.0000 215.00 No Ice 
1/2'' Ice

23.96 
34.06

23.96 
34.06 

1.10 
1.60

*****        
LNX-6515DS-A1M A From Leg 3.00 

0.00 
2.00

0.0000 200.00 No Ice 
1/2'' Ice

11.41 
12.03 

7.70 
8.29 

0.05 
0.12 

LNX-6515DS-A1M B From Leg 3.00 
0.00 
2.00

0.0000 200.00 No Ice 
1/2'' Ice

11.41 
12.03 

7.70 
8.29 

0.05 
0.12 

LNX-6515DS-A1M C From Leg 3.00 
0.00 
2.00

0.0000 200.00 No Ice 
1/2'' Ice

11.41 
12.03 

7.70 
8.29 

0.05 
0.12 

(2) NHH-65C-R2B A From Leg 3.00 
0.00 
2.00

0.0000 200.00 No Ice 
1/2'' Ice

11.39 
12.01 

7.66 
8.25 

0.05 
0.12 

(2) NHH-65C-R2B B From Leg 3.00 
0.00 
2.00

0.0000 200.00 No Ice 
1/2'' Ice

11.39 
12.01 

7.66 
8.25 

0.05 
0.12 

(2) NHH-65C-R2B C From Leg 3.00 
0.00 
2.00

0.0000 200.00 No Ice 
1/2'' Ice

11.39 
12.01 

7.66 
8.25 

0.05 
0.12 

B13 RRH 4X30 A From Leg 3.00 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice

2.06 
2.24 

1.32 
1.48 

0.06 
0.07 

B13 RRH 4X30 B From Leg 3.00 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice

2.06 
2.24 

1.32 
1.48 

0.06 
0.07 

B13 RRH 4X30 C From Leg 3.00 0.0000 200.00 No Ice 2.06 1.32 0.06
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Description Face 
or

Leg

Offset
Type

Offsets:
Horz

Lateral
Vert 

ft
ft
ft

Azimuth 
Adjustment

°

Placement 

ft

 CAAA

Front 

ft2

CAAA

Side

ft2

Weight 

K

0.00 
0.00

1/2'' Ice 2.24 1.48 0.07 

B25 RRH4X30 A From Leg 3.00 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice

2.20 
2.39 

1.74 
1.92 

0.06 
0.08 

B25 RRH4X30 B From Leg 3.00 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice

2.20 
2.39 

1.74 
1.92 

0.06 
0.08 

B25 RRH4X30 C From Leg 3.00 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice

2.20 
2.39 

1.74 
1.92 

0.06 
0.08 

B66A RRH4X45 A From Leg 3.00 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice

2.58 
2.79 

1.63 
1.81 

0.07 
0.09 

B66A RRH4X45 B From Leg 3.00 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice

2.58 
2.79 

1.63 
1.81 

0.07 
0.09 

B66A RRH4X45 C From Leg 3.00 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice

2.58 
2.79 

1.63 
1.81 

0.07 
0.09 

RCMDC-6627-PF-48 A From Leg 3.00 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice

4.06 
4.32 

3.10 
3.34 

0.03 
0.07 

Commscope MTC3752T3 (1 
Sector) 

A From Leg 1.50 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice

24.84 
35.09 

17.25 
24.85 

0.80 
1.36 

Commscope MTC3752T3 (1 
Sector) 

B From Leg 1.50 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice

24.84 
35.09 

17.25 
24.85 

0.80 
1.36 

Commscope MTC3752T3 (1 
Sector) 

C From Leg 1.50 
0.00 
0.00

0.0000 200.00 No Ice 
1/2'' Ice

24.84 
35.09 

17.25 
24.85 

0.80 
1.36 

*****        
4.5' x 4'' Vertical Pipe B From Leg 0.00 

0.00 
0.00

0.0000 195.00 No Ice 
1/2'' Ice

1.02 
1.82 

1.02 
1.82 

0.01 
0.03 

*****        
4.5' x 4'' Vertical Pipe C From Leg 0.00 

0.00 
0.00

0.0000 176.50 No Ice 
1/2'' Ice

1.02 
1.82 

1.02 
1.82 

0.01 
0.03 

*****        
10' x 2'' Dipole A From Face 2.00 

0.00 
6.00

0.0000 160.00 No Ice 
1/2'' Ice

2.00 
3.02 

2.00 
3.02 

0.04 
0.05 

2' Standoff Mount A From Leg 1.00 
0.00 
0.00

0.0000 160.00 No Ice 
1/2'' Ice

0.63 
1.00 

0.94 
1.45 

0.02 
0.03 

*****        
4.5' x 4'' Vertical Pipe B From Leg 0.00 

0.00 
0.00

0.0000 156.00 No Ice 
1/2'' Ice

1.03 
1.82 

1.03 
1.82 

0.01 
0.03 

*****        
4.5' x 4'' Vertical Pipe C From Leg 0.00 

0.00 
0.00

0.0000 136.00 No Ice 
1/2'' Ice

1.04 
1.82 

1.04 
1.82 

0.01 
0.03 

*****        
3' Yagi A From Leg 2.00 0.0000 93.50 No Ice 0.88 0.88 0.03
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Description Face 
or

Leg

Offset
Type

Offsets:
Horz

Lateral
Vert 

ft
ft
ft

Azimuth 
Adjustment

°

Placement 

ft

 CAAA

Front 

ft2

CAAA

Side

ft2

Weight 

K

0.00 
1.50

1/2'' Ice 1.31 1.31 0.04 

2' Standoff Mount A From Leg 1.00 
0.00 
0.00

0.0000 93.50 No Ice 
1/2'' Ice

0.63 
1.00 

0.94 
1.45 

0.02 
0.03 

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
PAR8-59W B Paraboloid 

w/Radome 
From 
Leg 

1.00 
0.00 
0.00

60.0000   236.50 8.38 No Ice 
1/2'' Ice 

55.09 
56.19 

0.25 
0.54 

*****           
VHLP2-11W A Paraboloid 

w/Shroud (HP) 
From 
Leg 

1.00 
0.00 
0.00

-90.0000   228.00 2.16 No Ice 
1/2'' Ice 

3.66 
3.95 

0.03 
0.05 

*****           
PL4-59-PXA B Paraboloid 

w/Radome 
From 
Leg 

1.00 
0.00 
0.00

30.0000   195.00 4.00 No Ice 
1/2'' Ice 

12.57 
13.10 

0.24 
0.07 

*****           
PARX6-59W-PXA/A C Paraboloid 

w/Radome 
From 
Leg 

1.00 
0.00 
0.00

30.0000   176.50 6.36 No Ice 
1/2'' Ice 

31.75 
32.59 

0.15 
0.32 

*****           
D6E-2 T6M10H B Paraboloid 

w/Radome 
From 
Leg 

1.00 
0.00 
0.00

60.0000   156.00 6.00 No Ice 
1/2'' Ice 

28.27 
29.05 

0.14 
0.29 

*****           
PARX6-59W-PXA/A C Paraboloid 

w/Radome 
From 
Leg 

1.00 
0.00 
0.00

30.0000   136.00 6.36 No Ice 
1/2'' Ice 

31.75 
32.59 

0.15 
0.32 

   Truss-Leg Properties

Section
Designation 

Area 

in2

 Area 
Ice 

in2

Self
Weight 

K

Ice 
Weight 

K

Equiv. 
Diameter

in

Equiv. 
Diameter

Ice 
in

 Leg 
Area 

in2

8Bay 1.25'' Leg 
K-Brace 

1046.3729 2580.9173 0.54 0.45 7.2665 17.9230 3.6816 

16Bay 1.25'' Leg 
K-Brace 

2217.8407 4773.4123 0.47 0.83 7.7008 16.5743 3.6816 

16Bay 1.5'' Leg 2344.7782 4978.6438 0.58 0.89 8.1416 17.2870 5.3014 
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Section
Designation 

Area 

in2

 Area 
Ice 

in2

Self
Weight 

K

Ice 
Weight 

K

Equiv. 
Diameter

in

Equiv. 
Diameter

Ice 
in

 Leg 
Area 

in2

K-Brace 
16Bay 1.5'' Leg 

K-Brace 
2344.7782 4958.9904 0.58 0.88 8.1416 17.2187 5.3014 

16Bay 1.75'' Leg 
K-Brace 

2518.7257 5292.8329 0.91 0.92 8.7456 18.3779 7.2158 

16Bay 2'' Leg 
K-Brace 

2652.5991 5511.1604 1.06 0.93 9.2104 19.1360 9.4248 

16Bay 2'' Leg 
K-Brace 

2652.5991 5485.0774 1.06 0.92 9.2104 19.0454 9.4248 

16Bay 2.25'' Leg 
K-Brace 

3196.8731 5822.9836 1.37 1.09 11.1003 20.2187 11.9282 

16Bay 2.75'' Leg 
K-Brace 

3457.2908 6161.4312 1.76 1.10 12.0045 21.3939 17.8187 

16Bay 3'' Leg 
K-Brace 

3681.2010 6491.6585 2.07 1.12 12.7819 22.5405 21.2058 

16Bay 3.25'' Leg 
K-Brace 

3818.7670 6624.2485 2.32 1.11 13.2596 23.0009 24.8873 

16Bay 3.25'' Leg 
K-Brace 

3818.7670 6528.2631 2.32 1.07 13.2596 22.6676 24.8873 

16Bay 3.5'' Leg 
K-Brace 

3959.5588 6616.4736 2.58 1.03 13.7485 22.9739 28.8634 

16Bay 3.75'' Leg 
K-Brace 

4103.8684 6650.8505 2.87 1.02 14.2495 23.0932 33.1340 

16Bay 4'' Leg 
K-Brace 

4251.9717 6516.2700 3.18 0.89 14.7638 22.6259 37.6991 

Load Combinations   

Comb.
No.

Description

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice 
3 0.9 Dead+1.6 Wind 0 deg - No Ice 
4 1.2 Dead+1.6 Wind 30 deg - No Ice 
5 0.9 Dead+1.6 Wind 30 deg - No Ice 
6 1.2 Dead+1.6 Wind 60 deg - No Ice 
7 0.9 Dead+1.6 Wind 60 deg - No Ice 
8 1.2 Dead+1.6 Wind 90 deg - No Ice 
9 0.9 Dead+1.6 Wind 90 deg - No Ice 
10 1.2 Dead+1.6 Wind 120 deg - No Ice 
11 0.9 Dead+1.6 Wind 120 deg - No Ice 
12 1.2 Dead+1.6 Wind 150 deg - No Ice 
13 0.9 Dead+1.6 Wind 150 deg - No Ice 
14 1.2 Dead+1.6 Wind 180 deg - No Ice 
15 0.9 Dead+1.6 Wind 180 deg - No Ice 
16 1.2 Dead+1.6 Wind 210 deg - No Ice 
17 0.9 Dead+1.6 Wind 210 deg - No Ice 
18 1.2 Dead+1.6 Wind 240 deg - No Ice 
19 0.9 Dead+1.6 Wind 240 deg - No Ice 
20 1.2 Dead+1.6 Wind 270 deg - No Ice 
21 0.9 Dead+1.6 Wind 270 deg - No Ice 
22 1.2 Dead+1.6 Wind 300 deg - No Ice 
23 0.9 Dead+1.6 Wind 300 deg - No Ice 
24 1.2 Dead+1.6 Wind 330 deg - No Ice 
25 0.9 Dead+1.6 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
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Comb.
No.

Description

28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service
44 Dead+Wind 150 deg - Service
45 Dead+Wind 180 deg - Service
46 Dead+Wind 210 deg - Service
47 Dead+Wind 240 deg - Service
48 Dead+Wind 270 deg - Service
49 Dead+Wind 300 deg - Service
50 Dead+Wind 330 deg - Service

  Maximum Member Forces  

Section
No.

Elevation
ft

Component 
Type

Condition Gov. 
Load 

Comb.

Axial

K

Major Axis 
Moment

kip-ft

Minor Axis 
Moment

kip-ft
T1 250 - 240 Leg Max Tension 7 2.10 -2.96 -0.61 

      Max. Compression 10 -4.21 2.83 -0.17 
      Max. Mx 2 -3.98 3.40 -0.93 
      Max. My 8 -1.13 0.22 -3.94 
      Max. Vy 2 -1.23 3.40 -0.93 
      Max. Vx 8 1.15 0.00 0.00 
    Diagonal Max Tension 23 2.53 0.00 0.00 
      Max. Compression 2 -2.70 0.00 0.00 
      Max. Mx 27 -0.00 0.03 -0.00 
      Max. My 24 -2.13 0.01 0.00 
      Max. Vy 27 -0.02 0.03 -0.00 
      Max. Vx 24 -0.00 0.02 0.00 
    Top Girt Max Tension 10 0.20 0.00 0.00 
      Max. Compression 9 -0.13 0.00 0.00 
      Max. Mx 26 0.02 -0.07 0.00 
      Max. Vy 26 -0.04 0.00 0.00 

T2 240 - 220 Leg Max Tension 7 34.79 -1.15 -0.28 
      Max. Compression 2 -41.30 2.39 -0.43 
      Max. Mx 2 -17.37 3.40 -0.93 
      Max. My 5 -1.69 -0.08 4.38 
      Max. Vy 2 1.50 3.40 -0.93 
      Max. Vx 5 -1.95 0.01 -2.07 
    Diagonal Max Tension 25 12.61 0.00 0.00 
      Max. Compression 24 -12.82 0.00 0.00 
      Max. Mx 2 10.81 0.08 -0.01 
      Max. My 3 7.63 0.01 -0.03 
      Max. Vy 31 -0.03 0.05 -0.00 
      Max. Vx 3 0.00 0.00 0.00 

T3 220 - 210 Leg Max Tension 7 58.26 -2.17 -0.14 
      Max. Compression 2 -69.15 -0.92 0.02 
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Section
No.

Elevation
ft

Component 
Type

Condition Gov. 
Load 

Comb.

Axial

K

Major Axis 
Moment

kip-ft

Minor Axis 
Moment

kip-ft
      Max. Mx 2 -67.64 7.03 0.08 
      Max. My 4 -3.95 -0.51 -7.69 
      Max. Vy 2 3.01 7.03 0.08 
      Max. Vx 4 1.92 -0.51 -7.69 
    Diagonal Max Tension 25 13.53 0.07 -0.04 
      Max. Compression 24 -13.84 0.00 0.00 
      Max. Mx 24 11.14 0.10 -0.02 
      Max. My 2 -13.59 -0.04 -0.05 
      Max. Vy 28 0.04 0.05 0.00 
      Max. Vx 2 -0.01 0.00 0.00 
    Secondary 

Horizontal 
Max Tension 2 2.52 -0.01 -0.01 

      Max. Compression 25 -2.23 0.03 0.02 
      Max. Mx 4 -1.99 0.04 0.02 
      Max. My 24 -2.20 0.03 0.02 
      Max. Vy 33 -0.03 0.02 0.01 
      Max. Vx 24 -0.01 0.00 0.00 

T4 210 - 200 Leg Max Tension 7 85.66 -0.04 0.14 
      Max. Compression 2 -99.73 5.77 -0.22 
      Max. Mx 2 -99.73 5.77 -0.22 
      Max. My 4 -4.45 -0.51 -7.69 
      Max. Vy 2 -1.02 5.77 -0.22 
      Max. Vx 25 1.19 -0.38 7.62 
    Diagonal Max Tension 25 14.02 0.00 0.00 
      Max. Compression 2 -14.87 0.00 0.00 
      Max. Mx 2 6.73 0.15 -0.03 
      Max. My 2 6.73 0.15 -0.03 
      Max. Vy 2 -0.04 0.15 -0.03 
      Max. Vx 2 0.01 0.00 0.00 

T5 200 - 180 Leg Max Tension 15 162.46 -4.39 0.12 
      Max. Compression 2 -187.64 1.76 0.09 
      Max. Mx 2 -137.42 5.77 -0.22 
      Max. My 4 -7.47 -0.26 -7.26 
      Max. Vy 22 -4.29 -4.64 -0.02 
      Max. Vx 20 -3.53 0.51 0.87 
    Diagonal Max Tension 24 20.83 0.00 0.00 
      Max. Compression 24 -20.67 0.00 0.00 
      Max. Mx 2 14.95 0.23 -0.03 
      Max. My 24 -19.64 -0.08 -0.05 
      Max. Vy 2 -0.06 0.23 -0.03 
      Max. Vx 24 0.01 0.00 0.00 
    Top Girt Max Tension 6 2.69 0.00 0.00 
      Max. Compression 3 -2.49 0.00 0.00 
      Max. Mx 26 0.52 -0.13 0.00 
      Max. My 26 0.46 0.00 0.00 
      Max. Vy 26 0.05 0.00 0.00 
      Max. Vx 26 -0.00 0.00 0.00 

T6 180 - 170 Leg Max Tension 15 200.48 -2.03 -0.08 
      Max. Compression 2 -228.84 3.04 0.24 
      Max. Mx 2 -228.76 14.20 -0.34 
      Max. My 25 -6.01 -0.18 6.99 
      Max. Vy 10 -3.15 13.23 0.48 
      Max. Vx 12 -1.79 -0.26 -6.90 
    Diagonal Max Tension 25 22.56 0.21 0.01 
      Max. Compression 24 -23.26 0.00 0.00 
      Max. Mx 2 15.68 0.31 0.03 
      Max. My 2 13.23 0.30 -0.05 
      Max. Vy 2 -0.07 0.31 0.03 
      Max. Vx 2 0.01 0.00 0.00 
    Secondary 

Horizontal 
Max Tension 2 3.97 0.00 0.00 
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Section
No.

Elevation
ft

Component 
Type

Condition Gov. 
Load 

Comb.

Axial

K

Major Axis 
Moment

kip-ft

Minor Axis 
Moment

kip-ft
      Max. Compression 2 -3.97 0.02 -0.01 
      Max. Mx 2 -1.24 0.06 0.01 
      Max. My 24 -2.89 0.03 0.02 
      Max. Vy 27 0.04 0.05 0.01 
      Max. Vx 24 -0.00 0.00 0.00 

T7 170 - 160 Leg Max Tension 7 245.54 -2.64 0.08 
      Max. Compression 2 -279.82 11.79 -0.44 
      Max. Mx 3 -276.97 11.86 -0.45 
      Max. My 4 -11.74 -0.32 -15.89 
      Max. Vy 14 1.29 -11.50 0.43 
      Max. Vx 4 2.09 -0.32 -15.89 
    Diagonal Max Tension 8 20.53 0.00 0.00 
      Max. Compression 9 -20.23 0.00 0.00 
      Max. Mx 4 7.90 0.34 -0.02 
      Max. My 8 -19.99 -0.10 -0.08 
      Max. Vy 4 0.08 0.34 -0.02 
      Max. Vx 8 0.01 0.00 0.00 

T8 160 - 140 Leg Max Tension 7 298.18 -11.30 -0.18 
      Max. Compression 2 -337.28 17.50 -0.03 
      Max. Mx 6 293.79 -17.77 -0.05 
      Max. My 4 -13.76 -0.37 -24.39 
      Max. Vy 6 1.34 -17.77 -0.05 
      Max. Vx 5 1.50 -0.26 -24.39 
    Diagonal Max Tension 25 32.23 0.00 0.00 
      Max. Compression 2 -34.23 0.00 0.00 
      Max. Mx 6 28.74 -0.57 0.01 
      Max. My 24 -32.82 0.07 0.13 
      Max. Vy 37 -0.14 -0.37 -0.06 
      Max. Vx 24 -0.01 0.00 0.00 

T9 140 - 120 Leg Max Tension 7 388.80 -17.65 -0.05 
      Max. Compression 2 -439.85 20.61 0.75 
      Max. Mx 2 -439.85 20.61 0.75 
      Max. My 4 -16.68 -0.37 -24.39 
      Max. Vy 6 -1.50 -17.77 -0.05 
      Max. Vx 12 -2.41 -0.63 -23.70 
    Diagonal Max Tension 8 35.72 0.00 0.00 
      Max. Compression 8 -35.61 0.00 0.00 
      Max. Mx 2 30.12 -0.54 0.13 
      Max. My 4 33.63 -0.47 0.14 
      Max. Vy 37 -0.16 -0.43 -0.07 
      Max. Vx 4 -0.01 0.00 0.00 

T10 120 - 100 Leg Max Tension 7 468.38 -19.56 0.27 
      Max. Compression 2 -527.88 22.63 0.13 
      Max. Mx 3 -522.51 22.76 0.13 
      Max. My 24 -20.81 -0.52 24.32 
      Max. Vy 14 1.19 -22.26 -0.10 
      Max. Vx 21 1.55 -0.15 -23.76 
    Diagonal Max Tension 8 35.99 0.00 0.00 
      Max. Compression 8 -36.54 0.00 0.00 
      Max. Mx 6 29.96 -0.60 0.07 
      Max. My 10 26.08 -0.49 0.08 
      Max. Vy 37 -0.17 -0.51 0.08 
      Max. Vx 31 -0.01 0.00 0.00 

T11 100 - 80 Leg Max Tension 7 551.91 -22.31 0.30 
      Max. Compression 2 -622.89 22.29 0.30 
      Max. Mx 3 -613.98 22.76 0.13 
      Max. My 24 -22.75 -0.52 24.32 
      Max. Vy 14 -1.16 -22.26 -0.10 
      Max. Vx 21 -1.32 -0.15 -23.76 
    Diagonal Max Tension 8 38.19 0.00 0.00 
      Max. Compression 8 -38.53 0.00 0.00 
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Section
No.

Elevation
ft

Component 
Type

Condition Gov. 
Load 

Comb.

Axial

K

Major Axis 
Moment

kip-ft

Minor Axis 
Moment

kip-ft
      Max. Mx 6 30.74 -0.85 0.08 
      Max. My 10 -34.28 -0.25 0.11 
      Max. Vy 37 -0.24 -0.71 0.11 
      Max. Vx 31 -0.01 0.00 0.00 

T12 80 - 60 Leg Max Tension 7 632.12 -20.96 0.39 
      Max. Compression 2 -715.14 19.14 0.27 
      Max. Mx 2 -712.22 22.29 0.30 
      Max. My 24 -30.59 -1.15 26.84 
      Max. Vy 11 1.11 21.84 -0.01 
      Max. Vx 24 -1.36 -1.15 26.84 
    Diagonal Max Tension 8 39.34 0.00 0.00 
      Max. Compression 8 -39.51 0.00 0.00 
      Max. Mx 6 32.38 -0.93 0.09 
      Max. My 31 -3.81 -0.83 0.12 
      Max. Vy 37 -0.26 -0.85 -0.12 
      Max. Vx 31 -0.02 0.00 0.00 

T13 60 - 40 Leg Max Tension 7 711.58 -20.08 0.34 
      Max. Compression 2 -806.60 29.63 0.28 
      Max. Mx 2 -806.60 29.63 0.28 
      Max. My 24 -32.45 -1.15 26.84 
      Max. Vy 29 1.64 -20.39 0.02 
      Max. Vx 24 1.68 -1.15 26.84 
    Diagonal Max Tension 4 40.92 0.00 0.00 
      Max. Compression 4 -41.60 0.00 0.00 
      Max. Mx 6 34.24 -0.97 0.13 
      Max. My 12 39.10 -0.87 0.14 
      Max. Vy 37 -0.28 -0.88 0.13 
      Max. Vx 32 -0.02 0.00 0.00 

T14 40 - 20 Leg Max Tension 7 791.81 -26.40 0.27 
      Max. Compression 2 -901.67 19.83 0.34 
      Max. Mx 2 -898.09 29.63 0.28 
      Max. My 24 -42.09 -2.14 44.96 
      Max. Vy 29 -2.35 -20.39 0.02 
      Max. Vx 24 -2.55 -2.14 44.96 
    Diagonal Max Tension 4 42.28 0.00 0.00 
      Max. Compression 4 -42.20 0.00 0.00 
      Max. Mx 6 32.23 -1.48 -0.07 
      Max. My 16 -40.72 -0.52 0.24 
      Max. Vy 37 -0.38 -1.47 -0.17 
      Max. Vx 16 -0.02 0.00 0.00 

T15 20 - 0 Leg Max Tension 7 864.09 -22.37 0.41 
      Max. Compression 2 -987.62 0.00 0.00 
      Max. Mx 27 -123.08 25.28 -0.08 
      Max. My 24 -44.17 -2.14 44.96 
      Max. Vy 6 -2.08 -22.90 0.41 
      Max. Vx 24 3.14 -2.14 44.96 
    Diagonal Max Tension 4 45.77 0.00 0.00 
      Max. Compression 4 -46.93 0.00 0.00 
      Max. Mx 4 14.22 -1.53 -0.26 
      Max. My 12 43.54 -1.39 0.36 
      Max. Vy 38 -0.38 -1.16 -0.20 
      Max. Vx 12 -0.03 0.00 0.00 

 

   Maximum Reactions
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Location Condition Gov. 
Load 

Comb.

Vertical
K

Horizontal, X 
K

Horizontal, Z 
K

Leg C Max. Vert 18 1012.33 103.43 -60.35
  Max. Hx 18 1012.33 103.43 -60.35
  Max. Hz 5 -813.28 -81.64 54.49
  Min. Vert 7 -904.98 -93.77 54.43
  Min. Hx 7 -904.98 -93.77 54.43
  Min. Hz 18 1012.33 103.43 -60.35

Leg B Max. Vert 10 1022.37 -104.96 -59.82
  Max. Hx 23 -899.84 93.48 53.68
  Max. Hz 23 -899.84 93.48 53.68
  Min. Vert 23 -899.84 93.48 53.68
  Min. Hx 10 1022.37 -104.96 -59.82
  Min. Hz 10 1022.37 -104.96 -59.82

Leg A Max. Vert 2 1037.05 -0.59 121.71
  Max. Hx 21 46.92 11.72 4.16
  Max. Hz 2 1037.05 -0.59 121.71
  Min. Vert 15 -893.96 0.75 -107.20
  Min. Hx 8 59.09 -11.47 5.26
  Min. Hz 15 -893.96 0.75 -107.20
   

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 127.94 -0.00 0.00 -0.76 8.82 0.00
1.2 Dead+1.6 Wind 0 deg - No 
Ice 

153.52 0.62 -193.05 -25613.72 -83.19 -28.60

0.9 Dead+1.6 Wind 0 deg - No 
Ice 

115.14 0.62 -193.05 -25613.50 -85.84 -28.60

1.2 Dead+1.6 Wind 30 deg - No 
Ice 

153.52 96.83 -166.78 -22062.60 -12809.40 -29.54

0.9 Dead+1.6 Wind 30 deg - No 
Ice 

115.14 96.83 -166.78 -22062.37 -12812.04 -29.54

1.2 Dead+1.6 Wind 60 deg - No 
Ice 

153.52 159.31 -92.77 -12386.79 -21146.77 -13.57

0.9 Dead+1.6 Wind 60 deg - No 
Ice 

115.14 159.31 -92.77 -12386.57 -21149.41 -13.57

1.2 Dead+1.6 Wind 90 deg - No 
Ice 

153.52 190.60 -0.97 -205.61 -24974.81 12.52

0.9 Dead+1.6 Wind 90 deg - No 
Ice 

115.14 190.60 -0.97 -205.38 -24977.45 12.52

1.2 Dead+1.6 Wind 120 deg - 
No Ice 

153.52 166.39 95.54 12542.79 -21894.29 34.57

0.9 Dead+1.6 Wind 120 deg - 
No Ice 

115.14 166.39 95.54 12543.01 -21896.93 34.57

1.2 Dead+1.6 Wind 150 deg - 
No Ice 

153.52 95.99 165.05 21696.73 -12630.54 40.88

0.9 Dead+1.6 Wind 150 deg - 
No Ice 

115.14 95.99 165.05 21696.95 -12633.18 40.88

1.2 Dead+1.6 Wind 180 deg - 
No Ice 

153.52 0.67 182.38 24222.78 -93.23 40.70

0.9 Dead+1.6 Wind 180 deg - 
No Ice 

115.14 0.67 182.38 24223.01 -95.87 40.70

1.2 Dead+1.6 Wind 210 deg - 
No Ice 

153.52 -94.48 163.99 21520.72 12404.13 40.22

0.9 Dead+1.6 Wind 210 deg - 
No Ice 

115.14 -94.48 163.99 21520.94 12401.49 40.22
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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 240 deg - 
No Ice 

153.52 -164.98 94.58 12381.97 21685.89 28.21

0.9 Dead+1.6 Wind 240 deg - 
No Ice 

115.14 -164.98 94.58 12382.20 21683.24 28.21

1.2 Dead+1.6 Wind 270 deg - 
No Ice 

153.52 -189.92 -1.06 -222.17 24893.22 2.88

0.9 Dead+1.6 Wind 270 deg - 
No Ice 

115.14 -189.92 -1.06 -221.95 24890.57 2.88

1.2 Dead+1.6 Wind 300 deg - 
No Ice 

153.52 -158.47 -92.19 -12300.62 21047.57 -12.73

0.9 Dead+1.6 Wind 300 deg - 
No Ice 

115.14 -158.47 -92.19 -12300.39 21044.92 -12.73

1.2 Dead+1.6 Wind 330 deg - 
No Ice 

153.52 -95.67 -166.17 -21972.98 12652.00 -18.13

0.9 Dead+1.6 Wind 330 deg - 
No Ice 

115.14 -95.67 -166.17 -21972.76 12649.35 -18.13

1.2 Dead+1.0 Ice+1.0 Temp 229.32 -0.00 0.00 -11.52 51.33 0.00
1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp 

229.32 0.02 -9.08 -1228.95 48.28 -1.00

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

229.32 4.46 -7.69 -1045.16 -548.37 -0.55

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

229.32 7.64 -4.44 -609.55 -975.13 0.25

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

229.32 8.82 -0.03 -18.21 -1126.59 1.24

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

229.32 7.84 4.51 588.61 -994.29 1.94

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

229.32 4.43 7.64 1010.23 -542.55 1.83

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

229.32 0.02 8.77 1166.61 47.94 1.43

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

229.32 -4.38 7.60 1004.43 637.04 0.90

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

229.32 -7.79 4.47 583.30 1089.38 0.16

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

229.32 -8.80 -0.03 -18.76 1225.88 -0.74

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

229.32 -7.62 -4.42 -606.73 1073.87 -1.19

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

229.32 -4.42 -7.67 -1042.25 645.17 -1.08

Dead+Wind 0 deg - Service 127.94 0.08 -24.57 -3259.86 -3.11 -3.64
Dead+Wind 30 deg - Service 127.94 12.32 -21.22 -2808.00 -1622.46 -3.76
Dead+Wind 60 deg - Service 127.94 20.27 -11.80 -1576.80 -2683.35 -1.73
Dead+Wind 90 deg - Service 127.94 24.25 -0.12 -26.80 -3170.45 1.59
Dead+Wind 120 deg - Service 127.94 21.17 12.16 1595.37 -2778.47 4.40
Dead+Wind 150 deg - Service 127.94 12.21 21.00 2760.16 -1599.70 5.20
Dead+Wind 180 deg - Service 127.94 0.09 23.21 3081.59 -4.39 5.18
Dead+Wind 210 deg - Service 127.94 -12.02 20.87 2737.77 1585.84 5.12
Dead+Wind 240 deg - Service 127.94 -20.99 12.04 1574.91 2766.90 3.59
Dead+Wind 270 deg - Service 127.94 -24.17 -0.13 -28.91 3175.01 0.37
Dead+Wind 300 deg - Service 127.94 -20.16 -11.73 -1565.83 2685.67 -1.62
Dead+Wind 330 deg - Service 127.94 -12.17 -21.14 -2796.60 1617.38 -2.31

 Solution Summary  
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Load
Comb.

Sum of Applied Forces Sum of Reactions  
% Error PX 

K
PY 
K

PZ 
K

PX 
K

PY 
K

PZ 
K

1 0.00 -127.94 0.00 0.00 127.94 -0.00 0.000%
2 0.62 -153.52 -193.05 -0.62 153.52 193.05 0.000%
3 0.62 -115.14 -193.05 -0.62 115.14 193.05 0.000%
4 96.83 -153.52 -166.78 -96.83 153.52 166.78 0.000%
5 96.83 -115.14 -166.78 -96.83 115.14 166.78 0.000%
6 159.31 -153.52 -92.77 -159.31 153.52 92.77 0.000%
7 159.31 -115.14 -92.77 -159.31 115.14 92.77 0.000%
8 190.60 -153.52 -0.97 -190.60 153.52 0.97 0.000%
9 190.60 -115.14 -0.97 -190.60 115.14 0.97 0.000%
10 166.39 -153.52 95.54 -166.39 153.52 -95.54 0.000%
11 166.39 -115.14 95.54 -166.39 115.14 -95.54 0.000%
12 95.99 -153.52 165.05 -95.99 153.52 -165.05 0.000%
13 95.99 -115.14 165.05 -95.99 115.14 -165.05 0.000%
14 0.67 -153.52 182.38 -0.67 153.52 -182.38 0.000%
15 0.67 -115.14 182.38 -0.67 115.14 -182.38 0.000%
16 -94.48 -153.52 163.99 94.48 153.52 -163.99 0.000%
17 -94.48 -115.14 163.99 94.48 115.14 -163.99 0.000%
18 -164.98 -153.52 94.58 164.98 153.52 -94.58 0.000%
19 -164.98 -115.14 94.58 164.98 115.14 -94.58 0.000%
20 -189.92 -153.52 -1.06 189.92 153.52 1.06 0.000%
21 -189.92 -115.14 -1.06 189.92 115.14 1.06 0.000%
22 -158.47 -153.52 -92.19 158.47 153.52 92.19 0.000%
23 -158.47 -115.14 -92.19 158.47 115.14 92.19 0.000%
24 -95.67 -153.52 -166.17 95.67 153.52 166.17 0.000%
25 -95.67 -115.14 -166.17 95.67 115.14 166.17 0.000%
26 0.00 -229.32 0.00 0.00 229.32 -0.00 0.000%
27 0.02 -229.32 -9.08 -0.02 229.32 9.08 0.000%
28 4.46 -229.32 -7.69 -4.46 229.32 7.69 0.000%
29 7.64 -229.32 -4.44 -7.64 229.32 4.44 0.000%
30 8.82 -229.32 -0.03 -8.82 229.32 0.03 0.000%
31 7.84 -229.32 4.51 -7.84 229.32 -4.51 0.000%
32 4.43 -229.32 7.64 -4.43 229.32 -7.64 0.000%
33 0.02 -229.32 8.77 -0.02 229.32 -8.77 0.000%
34 -4.38 -229.32 7.60 4.38 229.32 -7.60 0.000%
35 -7.79 -229.32 4.47 7.79 229.32 -4.47 0.000%
36 -8.80 -229.32 -0.03 8.80 229.32 0.03 0.000%
37 -7.62 -229.32 -4.42 7.62 229.32 4.42 0.000%
38 -4.42 -229.32 -7.67 4.42 229.32 7.67 0.000%
39 0.08 -127.94 -24.57 -0.08 127.94 24.57 0.000%
40 12.32 -127.94 -21.22 -12.32 127.94 21.22 0.000%
41 20.27 -127.94 -11.80 -20.27 127.94 11.80 0.000%
42 24.25 -127.94 -0.12 -24.25 127.94 0.12 0.000%
43 21.17 -127.94 12.16 -21.17 127.94 -12.16 0.000%
44 12.21 -127.94 21.00 -12.21 127.94 -21.00 0.000%
45 0.09 -127.94 23.21 -0.09 127.94 -23.21 0.000%
46 -12.02 -127.94 20.87 12.02 127.94 -20.87 0.000%
47 -20.99 -127.94 12.04 20.99 127.94 -12.04 0.000%
48 -24.17 -127.94 -0.13 24.17 127.94 0.13 0.000%
49 -20.16 -127.94 -11.73 20.16 127.94 11.73 0.000%
50 -12.17 -127.94 -21.14 12.17 127.94 21.14 0.000%

 Maximum Tower Deflections - Service Wind  

Section
No.

Elevation

ft

Horz.
Deflection

in

Gov.
Load 

Comb.

Tilt

°

Twist

°
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Section
No.

Elevation

ft

Horz.
Deflection

in

Gov.
Load 

Comb.

Tilt

°

Twist

°
T1 250 - 240 3.574 39 0.1388 0.0156
T2 240 - 220 3.283 39 0.1384 0.0157
T3 220 - 210 2.702 39 0.1302 0.0085
T4 210 - 200 2.430 39 0.1239 0.0060
T5 200 - 180 2.174 39 0.1159 0.0042
T6 180 - 170 1.706 39 0.0992 0.0035
T7 170 - 160 1.500 39 0.0914 0.0032
T8 160 - 140 1.307 39 0.0823 0.0029
T9 140 - 120 0.981 39 0.0668 0.0024

T10 120 - 100 0.714 39 0.0551 0.0017
T11 100 - 80 0.491 39 0.0445 0.0011
T12 80 - 60 0.314 39 0.0347 0.0007
T13 60 - 40 0.178 39 0.0245 0.0005
T14 40 - 20 0.082 39 0.0155 0.0003
T15 20 - 0 0.023 39 0.0072 0.0001

   

 Critical Deflections and Radius of Curvature - Service Wind

Elevation

ft

Appurtenance Gov. 
Load 

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of 
Curvature 

ft
250.00 Flash Beacon Lighting 39 3.574 0.1388 0.0156 625204
246.00 10' x 3.5'' Omni 39 3.458 0.1389 0.0159 625204
236.50 PAR8-59W 39 3.180 0.1377 0.0149 Inf 
233.00 5' x 2'' Omni 39 3.077 0.1365 0.0138 321105
228.00 VHLP2-11W 39 2.931 0.1344 0.0117 144208
215.00 SBNH-1D65L w/ Mount Pipe 39 2.564 0.1272 0.0070 70388
200.00 LNX-6515DS-A1M 39 2.174 0.1159 0.0042 100420
195.00 PL4-59-PXA 39 2.051 0.1116 0.0040 86908
176.50 PARX6-59W-PXA/A 39 1.632 0.0965 0.0034 65880
160.00 10' x 2'' Dipole 39 1.307 0.0823 0.0029 57445
156.00 D6E-2 T6M10H 39 1.236 0.0788 0.0028 58079
136.00 PARX6-59W-PXA/A 39 0.923 0.0642 0.0022 88655
93.50 3' Yagi 39 0.428 0.0413 0.0009 104923

 Maximum Tower Deflections - Design Wind  

Section
No.

Elevation

ft

Horz.
Deflection

in

Gov.
Load 

Comb.

Tilt

°

Twist

°
T1 250 - 240 28.044 2 1.0858 0.1224
T2 240 - 220 25.761 2 1.0831 0.1232
T3 220 - 210 21.220 2 1.0193 0.0668
T4 210 - 200 19.086 2 0.9710 0.0468
T5 200 - 180 17.080 2 0.9092 0.0333
T6 180 - 170 13.401 2 0.7790 0.0275
T7 170 - 160 11.780 2 0.7177 0.0255
T8 160 - 140 10.271 2 0.6462 0.0226
T9 140 - 120 7.703 2 0.5244 0.0186

T10 120 - 100 5.606 2 0.4326 0.0131
T11 100 - 80 3.855 2 0.3492 0.0083
T12 80 - 60 2.463 2 0.2728 0.0057
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Section
No.

Elevation

ft

Horz.
Deflection

in

Gov.
Load 

Comb.

Tilt

°

Twist

°
T13 60 - 40 1.396 2 0.1927 0.0038
T14 40 - 20 0.647 2 0.1216 0.0023
T15 20 - 0 0.181 2 0.0569 0.0011

   

Critical Deflections and Radius of Curvature - Design Wind

Elevation

ft

Appurtenance Gov. 
Load 

Comb.

Deflection

in

Tilt

°

Twist

°

Radius of 
Curvature 

ft
250.00 Flash Beacon Lighting 2 28.044 1.0858 0.1224 81043
246.00 10' x 3.5'' Omni 2 27.132 1.0863 0.1247 81043
236.50 PAR8-59W 2 24.958 1.0773 0.1173 332889
233.00 5' x 2'' Omni 2 24.154 1.0686 0.1083 46977
228.00 VHLP2-11W 2 23.011 1.0521 0.0923 19262
215.00 SBNH-1D65L w/ Mount Pipe 2 20.136 0.9966 0.0554 9124
200.00 LNX-6515DS-A1M 2 17.080 0.9092 0.0333 12971
195.00 PL4-59-PXA 2 16.114 0.8760 0.0315 11176
176.50 PARX6-59W-PXA/A 2 12.818 0.7580 0.0270 8407
160.00 10' x 2'' Dipole 2 10.271 0.6462 0.0226 7319
156.00 D6E-2 T6M10H 2 9.709 0.6186 0.0216 7398
136.00 PARX6-59W-PXA/A 2 7.252 0.5044 0.0176 11282
93.50 3' Yagi 2 3.364 0.3241 0.0073 13357

 Bolt Design Data

Section
No.

Elevation

ft

Component 
Type

Bolt
Grade

Bolt Size

in

Number
Of

Bolts

Maximum
Load per

Bolt
K

Allowable
Load 

K 

Ratio
Load 

Allowable

Allowable
Ratio

Criteria

T1 250 Leg A325N 1.0000 6 0.35 53.01 0.007  1 Bolt Tension
    Diagonal A325N 1.0000 1 2.53 12.19 0.208   1 Member Block 

Shear
    Top Girt A325N 1.0000 1 0.20 12.19 0.016   1 Member Block 

Shear
T2 240 Leg A325N 1.0000 6 5.80 53.01 0.109  1 Bolt Tension

    Diagonal A325N 1.0000 1 12.61 13.55 0.931   1 Member Block 
Shear

T3 220 Diagonal A325N 1.0000 1 13.53 20.33 0.665   1 Member Block 
Shear

    Secondary 
Horizontal 

A325N 0.5000 2 1.26 7.95 0.158   1 Bolt Shear 

T4 210 Leg A325N 1.0000 6 14.28 53.01 0.269  1 Bolt Tension
    Diagonal A325N 1.0000 1 14.02 20.33 0.690   1 Member Block 

Shear
T5 200 Leg A325N 1.0000 6 27.08 53.01 0.511  1 Bolt Tension

    Diagonal A325N 1.0000 1 20.83 24.41 0.853   1 Member Block 
Shear

    Top Girt A325N 1.0000 1 2.69 13.55 0.199   1 Member Block 
Shear

T6 180 Diagonal A325N 1.2500 1 22.56 24.64 0.915   1 Member Block 
Shear

    Secondary A325N 0.5000 2 1.98 7.95 0.250  1 Bolt Shear
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Section
No.

Elevation

ft

Component 
Type

Bolt
Grade

Bolt Size

in

Number
Of

Bolts

Maximum
Load per

Bolt
K

Allowable
Load 

K 

Ratio
Load 

Allowable

Allowable
Ratio

Criteria

Horizontal 
T7 170 Leg A325N 1.2500 6 40.92 82.83 0.494  1 Bolt Tension

    Diagonal A325N 1.2500 1 20.53 24.64 0.833   1 Member Block 
Shear

T8 160 Leg A325N 1.2500 12 24.85 82.83 0.300  1 Bolt Tension
    Diagonal A325N 1.0000 2 16.11 42.63 0.378   1 Member Block 

Shear
T9 140 Leg A325N 1.2500 12 32.40 82.83 0.391  1 Bolt Tension

    Diagonal A325N 1.0000 2 17.86 42.63 0.419   1 Member Block 
Shear

T10 120 Leg A325N 1.2500 12 39.03 82.83 0.471  1 Bolt Tension
    Diagonal A325N 1.0000 2 17.99 35.53 0.507   1 Member Block 

Shear
T11 100 Leg A325N 1.2500 24 23.00 82.83 0.278  1 Bolt Tension

    Diagonal A325N 1.0000 2 19.10 49.74 0.384   1 Member Block 
Shear

T12 80 Leg A325N 1.2500 24 26.34 82.83 0.318  1 Bolt Tension
    Diagonal A325N 1.0000 2 19.67 49.74 0.395   1 Member Block 

Shear
T13 60 Leg A325N 1.2500 24 29.65 82.83 0.358  1 Bolt Tension

    Diagonal A325N 1.0000 2 20.46 49.74 0.411   1 Member Block 
Shear

T14 40 Leg A325N 1.2500 24 32.99 82.83 0.398  1 Bolt Tension
    Diagonal A325N 1.0000 2 21.14 59.25 0.357   1 Member Block 

Shear
T15 20 Diagonal A325N 1.0000 2 22.89 59.25 0.386   1 Member Block 

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 250 - 240 8Bay 1.25'' Leg K-Brace 10.00 10.00 44.8 
K=1.00

3.6816 -4.21 143.06 0.029 1

T2 240 - 220 16Bay 1.25'' Leg K-Brace 20.00 10.00 44.8 
K=1.00

3.6816 -41.30 143.06 0.289 1

T3 220 - 210 16Bay 1.5'' Leg K-Brace 10.02 5.30 37.3 
K=1.00

5.3014 -69.15 215.45 0.321 1

T4 210 - 200 16Bay 1.5'' Leg K-Brace 10.02 10.02 37.3 
K=1.00

5.3014 -99.73 215.45 0.463 1

T5 200 - 180 16Bay 1.75'' Leg K-Brace 20.03 10.02 32.0 
K=1.00

7.2158 -187.64 301.29 0.623 1

T6 180 - 170 16Bay 2'' Leg K-Brace 10.02 5.21 28.0 
K=1.00

9.4248 -228.84 400.49 0.571 1

T7 170 - 160 16Bay 2'' Leg K-Brace 10.02 10.02 28.0 
K=1.00

9.4248 -279.82 400.49 0.699 1

T8 160 - 140 16Bay 2.25'' Leg K-Brace 20.03 20.03 32.6 
K=1.00

11.9282 -337.28 496.60 0.679 1

T9 140 - 120 16Bay 2.75'' Leg K-Brace 20.03 20.03 32.6 17.8187 -439.85 741.99 0.593 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

K=1.00
T10 120 - 100 16Bay 3'' Leg K-Brace 20.03 20.03 32.5 

K=1.00
21.2057 -527.88 883.14 0.598 1

T11 100 - 80 16Bay 3.25'' Leg K-Brace 20.03 20.03 32.5 
K=1.00

24.8873 -622.89 1036.61 0.601 1

T12 80 - 60 16Bay 3.25'' Leg K-Brace 20.03 20.03 32.5 
K=1.00

24.8873 -715.14 1036.61 0.690 1

T13 60 - 40 16Bay 3.5'' Leg K-Brace 20.03 20.03 32.5 
K=1.00

28.8634 -806.60 1202.40 0.671 1

T14 40 - 20 16Bay 3.75'' Leg K-Brace 20.03 20.03 32.5 
K=1.00

33.1340 -901.67 1380.53 0.653 1

T15 20 - 0 16Bay 4'' Leg K-Brace 20.03 20.03 32.4 
K=1.00

37.6991 -987.62 1571.00 0.629 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

T1 250 - 240 0.5 1.47 120.0 165.67 0.1963 1.24 3.36 0.370 
T2 240 - 220 0.5 1.47 120.0 165.67 0.1963 2.05 3.36 0.609 
T3 220 - 210 0.5 1.46 119.0 238.57 0.1963 3.01 3.40 0.883 
T4 210 - 200 0.5 1.46 119.0 238.57 0.1963 1.19 3.40 0.351 
T5 200 - 180 0.625 1.45 94.4 324.71 0.3068 1.39 7.01 0.200 
T6 180 - 170 0.625 1.43 93.6 424.12 0.3068 3.17 7.07 0.448 
T7 170 - 160 0.625 1.43 93.6 424.12 0.3068 2.09 7.07 0.297 
T8 160 - 140 0.75 1.76 95.5 536.77 0.4418 1.55 12.11 0.130 
T9 140 - 120 0.75 1.73 93.8 801.84 0.4418 2.46 12.32 0.200 

T10 120 - 100 0.875 1.71 79.7 954.26 0.6013 1.60 19.07 0.085 
T11 100 - 80 0.875 1.69 79.0 1119.93 0.6013 1.42 19.19 0.075 
T12 80 - 60 0.875 1.69 79.0 1119.93 0.6013 1.42 19.19 0.075 
T13 60 - 40 0.875 1.68 78.3 1298.85 0.6013 1.71 19.30 0.089 
T14 40 - 20 0.875 1.66 77.6 1491.03 0.6013 2.56 19.41 0.133 
T15 20 - 0 0.875 1.65 76.9 1696.46 0.6013 3.15 19.52 0.162 

        

 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 250 - 240 L2 1/2x2 1/2x1/4 12.81 5.44 132.9 
K=1.00

1.1900 -2.70 15.22 0.177 1

T2 240 - 220 L3x3x1/4 12.81 5.44 112.6 
K=1.02

1.4400 -12.82 23.92 0.536 1

T3 220 - 210 L3x3x3/8 13.13 6.01 122.9 
K=1.00

2.1100 -13.84 30.87 0.448 1

T4 210 - 200 L3x3x3/8 13.80 6.37 130.2 
K=1.00

2.1100 -14.87 28.01 0.531 1

T5 200 - 180 L3 1/2x3 1/2x3/8 15.24 7.12 124.4 
K=1.00

2.4800 -20.67 35.57 0.581 1

T6 180 - 170 L4x4x3/8 16.01 7.49 115.5 2.8600 -23.26 45.90 0.507 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

K=1.01
T7 170 - 160 L4x4x3/8 16.80 7.89 120.2 

K=1.00
2.8600 -20.23 43.32 0.467 1

T8 160 - 140 2L3 1/2x3 1/2x3/8x1 25.01 11.80 129.0 
K=0.98

4.9688 -34.23 67.00 0.511 1

    2L 'a' > 66.4778 in - 94   
T9 140 - 120 2L3 1/2x3 1/2x3/8x1 26.26 12.45 135.3 

K=1.00
4.9688 -35.61 61.30 0.581 1

    2L 'a' > 69.3496 in - 101   
T10 120 - 100 2L4x4x5/16x1 27.59 13.14 126.2 

K=1.00
4.8047 -36.54 67.33 0.543 1

    2L 'a' > 74.3060 in - 110   
T11 100 - 80 2L4x4x7/16x1 29.01 13.87 133.2 

K=1.00
6.6172 -38.53 84.26 0.457 1

    2L 'a' > 77.6868 in - 119   
T12 80 - 60 2L4x4x7/16x1 30.49 14.62 140.4 

K=1.00
6.6172 -39.51 75.81 0.521 1

    2L 'a' > 80.9937 in - 128   
T13 60 - 40 2L4x4x7/16x1 32.02 15.40 147.9 

K=1.00
6.6172 -41.60 68.33 0.609 1

    2L 'a' > 84.4126 in - 140   
T14 40 - 20 2L5x5x7/16x1 33.61 16.20 126.3 

K=1.00
8.3672 -42.20 116.99 0.361 1

    2L 'a' > 91.9427 in - 149   
T15 20 - 0 2L5x5x7/16x1 35.23 17.02 132.7 

K=1.00
8.3672 -46.93 107.21 0.438 1

    2L 'a' > 95.5298 in - 158   
        

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 220 - 210 L3x3x1/4 8.47 7.47 84.1 
K=0.87

1.4400 -2.23 38.64 0.058 1

T6 180 - 170 L3x3x1/4 12.48 11.48 97.0 
K=0.66

1.4400 -3.97 32.55 0.122 1

        

1 P u  / Pn controls 
 
 

 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 250 - 240 L2 1/2x2 1/2x1/4 8.00 6.67 162.9 
K=1.00

1.1900 -0.13 10.13 0.013 1

T5 200 - 180 L3x3x1/4 10.00 8.67 175.7 
K=1.00

1.4400 -2.49 10.54 0.236 1



ttnnxxTToowweerr
Job

Scenic Heights

Page

35 of 38 

PM&A
1000 Holcomb Woods Pkwy, Ste 210 

Project 

VWT18-111 
Date

12:43:24 06/26/18
Roswell, GA 30076 

Phone: (678) 280-2325 
FAX: (678) 280-2329 

Client
Verizon Wireless 

Designed by

jb

Section
No.

Elevation

ft

Size L

ft

Lu

ft

Kl/r A

in2

Pu

K

Pn

K

Ratio
Pu

Pn

  

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 250 - 240 8Bay 1.25'' Leg K-Brace 10.00 10.00 44.8 3.6816 2.10 165.67 0.013 1  
T2 240 - 220 16Bay 1.25'' Leg K-Brace 20.00 10.00 44.8 3.6816 34.79 165.67 0.210 1  
T3 220 - 210 16Bay 1.5'' Leg K-Brace 10.02 4.71 37.3 5.3014 58.26 238.57 0.244 1  
T4 210 - 200 16Bay 1.5'' Leg K-Brace 10.02 10.02 37.3 5.3014 85.66 238.57 0.359 1  
T5 200 - 180 16Bay 1.75'' Leg K-Brace 20.03 10.02 32.0 7.2158 162.46 324.71 0.500 1  
T6 180 - 170 16Bay 2'' Leg K-Brace 10.02 4.81 28.0 9.4248 200.48 424.12 0.473 1  
T7 170 - 160 16Bay 2'' Leg K-Brace 10.02 10.02 28.0 9.4248 245.54 424.12 0.579 1  
T8 160 - 140 16Bay 2.25'' Leg K-Brace 20.03 20.03 32.6 11.9282 298.18 536.77 0.556 1  
T9 140 - 120 16Bay 2.75'' Leg K-Brace 20.03 20.03 32.6 17.8187 388.80 801.84 0.485 1  

T10 120 - 100 16Bay 3'' Leg K-Brace 20.03 20.03 32.5 21.2057 468.38 954.26 0.491 1  
T11 100 - 80 16Bay 3.25'' Leg K-Brace 20.03 20.03 32.5 24.8873 551.91 1119.93 0.493 1  
T12 80 - 60 16Bay 3.25'' Leg K-Brace 20.03 20.03 32.5 24.8873 632.12 1119.93 0.564 1  
T13 60 - 40 16Bay 3.5'' Leg K-Brace 20.03 20.03 32.5 28.8634 711.58 1298.85 0.548 1  
T14 40 - 20 16Bay 3.75'' Leg K-Brace 20.03 20.03 32.5 33.1340 791.81 1491.03 0.531 1  
T15 20 - 0 16Bay 4'' Leg K-Brace 20.03 20.03 32.4 37.6991 864.09 1696.46 0.509 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

T1 250 - 240 0.5 1.47 120.0 165.67 0.1963 1.24 3.36 0.370 
T2 240 - 220 0.5 1.47 120.0 165.67 0.1963 2.05 3.36 0.609 
T3 220 - 210 0.5 1.46 119.0 238.57 0.1963 3.01 3.40 0.883 
T4 210 - 200 0.5 1.46 119.0 238.57 0.1963 1.19 3.40 0.351 
T5 200 - 180 0.625 1.45 94.4 324.71 0.3068 1.39 7.01 0.200 
T6 180 - 170 0.625 1.43 93.6 424.12 0.3068 3.17 7.07 0.448 
T7 170 - 160 0.625 1.43 93.6 424.12 0.3068 2.09 7.07 0.297 
T8 160 - 140 0.75 1.76 95.5 536.77 0.4418 1.55 12.11 0.130 
T9 140 - 120 0.75 1.73 93.8 801.84 0.4418 2.46 12.32 0.200 

T10 120 - 100 0.875 1.71 79.7 954.26 0.6013 1.60 19.07 0.085 
T11 100 - 80 0.875 1.69 79.0 1119.93 0.6013 1.42 19.19 0.075 
T12 80 - 60 0.875 1.69 79.0 1119.93 0.6013 1.42 19.19 0.075 
T13 60 - 40 0.875 1.68 78.3 1298.85 0.6013 1.71 19.30 0.089 
T14 40 - 20 0.875 1.66 77.6 1491.03 0.6013 2.56 19.41 0.133 
T15 20 - 0 0.875 1.65 76.9 1696.46 0.6013 3.15 19.52 0.162 
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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 250 - 240 L2 1/2x2 1/2x1/4 12.81 5.44 87.4 0.6816 2.53 29.65 0.085 1  
T2 240 - 220 L3x3x1/4 12.81 5.44 72.3 0.8691 12.61 37.80 0.334 1  
T3 220 - 210 L3x3x3/8 13.13 6.01 81.2 1.2661 13.53 55.08 0.246 1

T4 210 - 200 L3x3x3/8 13.80 6.37 85.9 1.2661 14.02 55.08 0.255 1  
T5 200 - 180 L3 1/2x3 1/2x3/8 15.24 7.12 81.8 1.5436 20.83 67.15 0.310 1  
T6 180 - 170 L4x4x3/8 16.01 7.49 75.0 1.7583 22.56 76.49 0.295 1  
T7 170 - 160 L4x4x3/8 16.80 7.89 78.9 1.7583 20.53 76.49 0.268 1  
T8 160 - 140 2L3 1/2x3 1/2x3/8x1 25.01 11.80 135.1 3.0938 32.23 134.58 0.239 1  

    2L 'a' > 66.4778 in - 93   
T9 140 - 120 2L3 1/2x3 1/2x3/8x1 26.26 12.45 142.4 3.0938 35.72 134.58 0.265 1  

    2L 'a' > 69.3496 in - 100   
T10 120 - 100 2L4x4x5/16x1 27.59 13.14 129.6 3.0762 35.99 133.81 0.269 1  

    2L 'a' > 74.3060 in - 109   
T11 100 - 80 2L4x4x7/16x1 29.01 13.87 138.6 4.2246 38.19 183.77 0.208 1  

    2L 'a' > 77.6868 in - 118   
T12 80 - 60 2L4x4x7/16x1 30.49 14.62 145.9 4.2246 39.34 183.77 0.214 1  

    2L 'a' > 80.9937 in - 127   
T13 60 - 40 2L4x4x7/16x1 32.02 15.40 153.6 4.2246 40.92 183.77 0.223 1  

    2L 'a' > 84.4126 in - 141   
T14 40 - 20 2L5x5x7/16x1 33.61 16.20 127.9 5.5371 42.28 240.86 0.176 1  

    2L 'a' > 91.9427 in - 150   
T15 20 - 0 2L5x5x7/16x1 35.23 17.02 134.2 5.5371 45.77 240.86 0.190 1  

    2L 'a' > 95.5298 in - 159   
        

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 220 - 210 L3x3x1/4 8.47 7.47 96.4 0.9628 2.52 46.94 0.054 1  
T6 180 - 170 L3x3x1/4 12.48 11.48 148.1 0.9628 3.97 46.94 0.085 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 250 - 240 L2 1/2x2 1/2x1/4 8.00 6.67 109.2 0.6816 0.20 29.65 0.007 1  
T5 200 - 180 L3x3x1/4 10.00 8.67 116.1 0.8691 2.69 37.80 0.071 1  

        

1 P u  / Pn controls 
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 Section Capacity Table

Section
No.

Elevation
ft

Component 
Type

Size Critical
Element 

P
K

øPallow 

K
%

Capacity 
Pass
Fail

T1 250 - 240 Leg 8Bay 1.25'' Leg K-Brace 3 -3.98 143.06 37.0 Pass
T2 240 - 220 Leg 16Bay 1.25'' Leg K-Brace 14 -17.36 143.06 60.9 Pass
T3 220 - 210 Leg 16Bay 1.5'' Leg K-Brace 30 -69.15 215.45 88.3 Pass
T4 210 - 200 Leg 16Bay 1.5'' Leg K-Brace 42 -99.73 215.45 46.3 Pass
T5 200 - 180 Leg 16Bay 1.75'' Leg K-Brace 51 -187.64 301.29 62.3 Pass
T6 180 - 170 Leg 16Bay 2'' Leg K-Brace 69 -228.84 400.49 57.1 Pass
T7 170 - 160 Leg 16Bay 2'' Leg K-Brace 81 -279.82 400.49 69.9 Pass
T8 160 - 140 Leg 16Bay 2.25'' Leg K-Brace 90 -337.28 496.60 67.9 Pass
T9 140 - 120 Leg 16Bay 2.75'' Leg K-Brace 99 -439.85 741.99 59.3 Pass
T10 120 - 100 Leg 16Bay 3'' Leg K-Brace 108 -527.88 883.14 59.8 Pass
T11 100 - 80 Leg 16Bay 3.25'' Leg K-Brace 117 -622.89 1036.61 60.1 Pass
T12 80 - 60 Leg 16Bay 3.25'' Leg K-Brace 126 -715.14 1036.61 69.0 Pass
T13 60 - 40 Leg 16Bay 3.5'' Leg K-Brace 135 -806.60 1202.40 67.1 Pass
T14 40 - 20 Leg 16Bay 3.75'' Leg K-Brace 144 -901.67 1380.53 65.3 Pass
T15 20 - 0 Leg 16Bay 4'' Leg K-Brace 153 -987.62 1571.00 62.9 Pass
T1 250 - 240 Diagonal L2 1/2x2 1/2x1/4 11 -2.70 15.22 17.7 

20.8 (b) 
Pass 

T2 240 - 220 Diagonal L3x3x1/4 19 -12.82 23.92 53.6 
93.1 (b) 

Pass 

T3 220 - 210 Diagonal L3x3x3/8 34 -13.84 30.87 44.8 
66.5 (b) 

Pass 

T4 210 - 200 Diagonal L3x3x3/8 46 -14.87 28.01 53.1 
69.0 (b) 

Pass 

T5 200 - 180 Diagonal L3 1/2x3 1/2x3/8 58 -20.67 35.57 58.1 
85.3 (b) 

Pass 

T6 180 - 170 Diagonal L4x4x3/8 73 -23.26 45.90 50.7 
91.5 (b) 

Pass 

T7 170 - 160 Diagonal L4x4x3/8 83 -20.23 43.32 46.7 
83.3 (b) 

Pass 

T8 160 - 140 Diagonal 2L3 1/2x3 1/2x3/8x1 94 -34.23 67.00 51.1 Pass
T9 140 - 120 Diagonal 2L3 1/2x3 1/2x3/8x1 101 -35.61 61.30 58.1 Pass
T10 120 - 100 Diagonal 2L4x4x5/16x1 110 -36.54 67.33 54.3 Pass
T11 100 - 80 Diagonal 2L4x4x7/16x1 119 -38.53 84.26 45.7 Pass
T12 80 - 60 Diagonal 2L4x4x7/16x1 128 -39.51 75.81 52.1 Pass
T13 60 - 40 Diagonal 2L4x4x7/16x1 140 -41.60 68.33 60.9 Pass
T14 40 - 20 Diagonal 2L5x5x7/16x1 149 -42.20 116.99 36.1 Pass
T15 20 - 0 Diagonal 2L5x5x7/16x1 158 -46.93 107.21 43.8 Pass
T3 220 - 210 Secondary Horizontal L3x3x1/4 37 -2.23 38.64 5.8 

15.8 (b) 
Pass 

T6 180 - 170 Secondary Horizontal L3x3x1/4 77 -3.97 32.55 12.2 
25.0 (b) 

Pass 

T1 250 - 240 Top Girt L2 1/2x2 1/2x1/4 5 -0.13 10.13 1.3 
1.6 (b) 

Pass 

T5 200 - 180 Top Girt L3x3x1/4 52 -2.49 10.54 23.6 Pass
       Summary 
      Leg (T3) 88.3 Pass
            Diagonal 

(T2) 
93.1 Pass 

            Secondary 
Horizontal 

(T6) 

25.0 Pass 

            Top Girt 
(T5) 

23.6 Pass 

      Bolt Checks 93.1 Pass
     RATING = 93.1 Pass 
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Anchor Rod Check for Self Supporting Towers
TIA-222-G, Section 4.9.9 Rev. 6.1

Site #: Eta Factor,  0.5 Detail Type

Site Name: Down load, Pu: 1037 kips

PM&A Job #: Shear, Vu: 122 kips

lar: in

Qty: 6 Mu = 0.65*lar*Vu ft-kips

Diam: 2.25 in

Rod Material: A687

Strength (Fu): 125 ksi Anchor Rod Results:

Yield (Fy): 105 ksi Max Rod (Cu+ Vu/ ): 213.5 Kips

Design Axial, *Fu*Anet: 325.0 Kips

* Rod Circle: in Anchor Rod Stress Ratio: 65.7%

* e: in

* # of Rods 1 or 2

If Applicable;

Mu= Pu x e: ft-kips Anchor Rod Results with Bending Considered:

* Only enter rod circle, offset (e) and number

  of anchor rods at the extreme fiber to

  consider if eccentric load due to leg

  reinforcement exist.

(Vu/ Rnv)
2 + [(Pu/ Rnt) + (Mu/ Rnm)]2 < = 1

Rnv= 0.45 Fub Ab= kips

Rnt= Fu Anet = kips

Rnm= Fy Z = ft-kips

Maximum Acceptable Ratio: 105 %

Governing Stress Ratio: 65.7% Pass
Figure 4-4 of TIA-222-G

When the clear distance from the top of concrete to the bottom 
of level nut excceeds 1.0 times the diameter of the anchor rod, 
the following interaction equation shall also be satisfied (see 
Figure 4-4 of Rev. G):

Anchor Rod Data

Site Data

136137

Scenic Heights

VWT18-111

Reactions

SST Anchor Rod Check For Rev G-Rev 6.1 091912



P. Marshall and Associates, LLC 

1000 Holcomb Woods Pkwy, Suite 210

 Roswell, GA 30076

Tel:  (678) 280-2325

Fax: (678) 280-2329 

Job: Engineer:
Project: Date:
Client: Sheet:

Reactions Info
Compression: 1037 kips Tower Type:
Uplift: 905 kips Foundation Type:

Caisson Geometry Pad Modification Geometry
Diameter: 8.50 ft Pad shape: N/A
Height above grade: 0.50 ft Pad width: N/A ft
Depth below grade: 68.00 ft Pad thickness: N/A ft
Total length of caisson: 68.50 ft Depth below grade: N/A ft

Soil Data
Groundwater depth: 34.50 ft
Ultimate Gross Bearing at bottom of Caisson: 19.80 ksf
Ultimate Gross Bearing at bottom of Pad: N/A ksf

Soil Layer
1
2
3
4
5
6
7
8
9
10

Ultimate Uplift Skin Friction Resistance (unfactored): 3287 kips 0
Ultimate Compression Skin Friction Resistance (unfactored): 3287 kips 0

Uplift Resistance: 2883 kips Compression Resistance: 2783 kips
Uplift Capacity: 31.4% Compression Capacity: 37.3%

254
440
734
1414

GOOD GOOD

Foundation Capacities

2180
2466
2700
534
3440

5
20
5
3.5 3440

1.75
2
6.5
10
10

254
440
734
1414
2180
2466
2700
534

1 of 1

Caisson Foundation Uplift & Compression Analysis

136137 JEB
Scenic Heights 6/26/2018

Verizon

4.25

SST
Caisson

Soil Profile
Depth of Layer (ft) Ultimate Uplift Skin Friction (psf) Ultimate Compressive Skin Friction (psf)

0 0



Site Data

Site #: G
Site Name: 2058.333 ft-kips (* Note)

PM&A Job #: 1037 kips
Comp.

For M (WL) 1.3  <----Disregard
For P (DL) 1.3  <----Disregard Load Factor

1.00 Mu: 2058.333 ft-kips
1.00 Pu: 1037 kips

Concrete:  
8.5 ft

8171.3 in2 4500 psi
60 ksi

Reinforcement: 29000 ksi
3.00 in 0.00207

Horiz. Tie Bar Size= 5  0.003
7.78 ft

93.34 in 2008
11

1.41 in B
1.56 in2 Seismic Risk = Low
36

As Total= 56.16 in2 Solve <-- Press Upon Completing All Input

A s/ Aconc, Rho: 0.0069 0.69% (Run)

ACI 10.5 , ACI 21.10.4, and IBC 1810.  Results:
Min As for Flexural, Tension Controlled, Shafts: Governing Orientation Case: 1

(3)*(Sqrt(f'c)/Fy: 0.0034
200 / Fy: 0.0033

Dist. From Edge to Neutral Axis: 18.42 in
 Extreme Steel Strain, t: 0.0129

Minimum Rho Check:
Actual Req'd Min. Rho: 0.33% Flexural Reduction Factor, : 0.900

Provided Rho: 0.69% OK

Ref. Shaft Max Axial Capacities,  Max(Pn or Tn):
Output Note: Negative Pu=Tension

17893.17 kips For Axial Compression,  Pn = Pu: 1037.00 kips
13330.15 ft-kips Drilled Shaft Moment Capacity, Mn: 14105.04 ft-kips

Drilled Shaft Superimposed Mu: 2058.33 ft-kips
3032.64 kips

0.00 ft-kips 14.6%

Case 1       Case 2

Limiting compressive strain =

Vertical Bar Size = Seismic Properties
Bar Diameter =

Material Properties

Number of Bars =

Vert. Cage Diameter =

Max Tu, ( =0.9) Tn =
at Mu= =(0.90)Mn=

at Mu=( =0.65)Mn=

Max Pu = ( =0.65) Pn. 
Pn per ACI 318 (10-2)

(Mu/ Mn, Drilled Shaft Flexure CSR:

t > 0.0050, Tension Controlled

Seismic Design Category =

Vert. Cage Diameter =

Loads Already Factored

Shaft Factored Loads

Bar Area =

Pier Properties

Pier Diameter =
Concrete Comp. strength, f'c =
Reinforcement yield strength, Fy =

Concrete Area =

Moment Capacity of Drilled Concrete Shaft (Caisson) for TIA Rev F or G

TIA Revision:
Max. Factored Shaft Mu:
Max. Factored Shaft Pu:

Maximum Shaft Superimposed Forces 

Max Axial Force Type:

ACI 318 Code
Select Analysis ACI Code=

Note: Shaft assumed to have ties, not spiral, transverse reinforcing

Reinforcing Modulus of Elasticity, E =
Reinforcement yield strain =

136137
Scenic Heights
VWT18-111

(*) Note: Max Shaft Superimposed Moment does not necessarily 
equal to the shaft top reaction moment

Clear Cover to Tie=

Mu Mu

EQ EQ

Drilled_Shaft_Moment_Capacity, DSMC, Version 1.1 - Effective 04/01/ 2010 Analysis Date: 6/26/2018
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e
 
T
o
p
 
y
 

 
N
o
.
 
 
 
 
T
y
p
e
 
 
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
F
o
r
c
e
,
 
l
b
s
 
 
 
 
 
 
v
s
.
 
P
i
l
e
 
L
e
n
g
t
h

-
-
-
-
-
 
 
 
-
-
-
-
 
 
 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
 
 
 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
 
 
 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
 
 
 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

 
 
 
1
 
 
 
 
 
1
 
 
 
 
 
V
 
=
 
 
 
 
 
 
1
2
2
0
0
0
.
 
l
b
s
 
 
 
M
 
=
 
 
 
 
 
 
7
3
2
0
0
0
.
 
i
n
-
l
b
s
 
 
 
 
 
 
 
 
 
 
1
0
3
7
0
0
0
.
 
 
 
 
 
 
 
 
 
 
N
o

V
 
=
 
s
h
e
a
r
 
f
o
r
c
e
 
a
p
p
l
i
e
d
 
n
o
r
m
a
l
 
t
o
 
p
i
l
e
 
a
x
i
s

M
 
=
 
b
e
n
d
i
n
g
 
m
o
m
e
n
t
 
a
p
p
l
i
e
d
 
t
o
 
p
i
l
e
 
h
e
a
d

y
 
=
 
l
a
t
e
r
a
l
 
d
e
f
l
e
c
t
i
o
n
 
n
o
r
m
a
l
 
t
o
 
p
i
l
e
 
a
x
i
s

S
 
=
 
p
i
l
e
 
s
l
o
p
e
 
r
e
l
a
t
i
v
e
 
t
o
 
o
r
i
g
i
n
a
l
 
p
i
l
e
 
b
a
t
t
e
r
 
a
n
g
l
e

R
 
=
 
r
o
t
a
t
i
o
n
a
l
 
s
t
i
f
f
n
e
s
s
 
a
p
p
l
i
e
d
 
t
o
 
p
i
l
e
 
h
e
a
d

V
a
l
u
e
s
 
o
f
 
t
o
p
 
y
 
v
s
.
 
p
i
l
e
 
l
e
n
g
t
h
s
 
c
a
n
 
b
e
 
c
o
m
p
u
t
e
d
 
o
n
l
y
 
f
o
r
 
l
o
a
d
 
t
y
p
e
s
 
w
i
t
h

s
p
e
c
i
f
i
e
d
 
s
h
e
a
r
 
l
o
a
d
i
n
g
 
(
L
o
a
d
 
T
y
p
e
s
 
1
,
 
2
,
 
a
n
d
 
3
)
.

T
h
r
u
s
t
 
f
o
r
c
e
 
i
s
 
a
s
s
u
m
e
d
 
t
o
 
b
e
 
a
c
t
i
n
g
 
a
x
i
a
l
l
y
 
f
o
r
 
a
l
l
 
p
i
l
e
 
b
a
t
t
e
r
 
a
n
g
l
e
s
.

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
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-
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-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

 
 
 
 
 
C
o
m
p
u
t
a
t
i
o
n
s
 
o
f
 
N
o
m
i
n
a
l
 
M
o
m
e
n
t
 
C
a
p
a
c
i
t
y
 
a
n
d
 
N
o
n
l
i
n
e
a
r
 
B
e
n
d
i
n
g
 
S
t
i
f
f
n
e
s
s

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
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-
-
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-
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-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

A
x
i
a
l
 
t
h
r
u
s
t
 
f
o
r
c
e
 
v
a
l
u
e
s
 
w
e
r
e
 
d
e
t
e
r
m
i
n
e
d
 
f
r
o
m
 
p
i
l
e
-
h
e
a
d
 
l
o
a
d
i
n
g
 
c
o
n
d
i
t
i
o
n
s

N
u
m
b
e
r
 
o
f
 
P
i
l
e
 
S
e
c
t
i
o
n
s
 
A
n
a
l
y
z
e
d
 
=
 
1

P
a
g
e
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N
e
w
 
L
P
i
l
e
 
(
U
S
C
S
 
u
n
i
t
s
)
.
l
p
9
o

P
i
l
e
 
S
e
c
t
i
o
n
 
N
o
.
 
1
:

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

D
i
m
e
n
s
i
o
n
s
 
a
n
d
 
P
r
o
p
e
r
t
i
e
s
 
o
f
 
D
r
i
l
l
e
d
 
S
h
a
f
t
 
(
B
o
r
e
d
 
P
i
l
e
)
:

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

L
e
n
g
t
h
 
o
f
 
S
e
c
t
i
o
n
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
 
6
8
.
0
0
0
0
0
0
 
f
t

S
h
a
f
t
 
D
i
a
m
e
t
e
r
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
1
0
2
.
0
0
0
0
0
0
 
i
n

C
o
n
c
r
e
t
e
 
C
o
v
e
r
 
T
h
i
c
k
n
e
s
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
 
 
3
.
0
0
0
0
0
0
 
i
n

N
u
m
b
e
r
 
o
f
 
R
e
i
n
f
o
r
c
i
n
g
 
B
a
r
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
 
 
 
 
 
 
 
 
3
6
 
b
a
r
s

Y
i
e
l
d
 
S
t
r
e
s
s
 
o
f
 
R
e
i
n
f
o
r
c
i
n
g
 
B
a
r
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
 
 
 
 
6
0
0
0
0
.
 
p
s
i

M
o
d
u
l
u
s
 
o
f
 
E
l
a
s
t
i
c
i
t
y
 
o
f
 
R
e
i
n
f
o
r
c
i
n
g
 
B
a
r
s
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
 
2
9
0
0
0
0
0
0
.
 
p
s
i

G
r
o
s
s
 
A
r
e
a
 
o
f
 
S
h
a
f
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
 
 
 
 
 
8
1
7
1
.
 
s
q
.
 
i
n
.

T
o
t
a
l
 
A
r
e
a
 
o
f
 
R
e
i
n
f
o
r
c
i
n
g
 
S
t
e
e
l
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
 
5
6
.
1
6
0
0
0
0
 
s
q
.
 
i
n
.

A
r
e
a
 
R
a
t
i
o
 
o
f
 
S
t
e
e
l
 
R
e
i
n
f
o
r
c
e
m
e
n
t
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
 
 
 
 
 
 
0
.
6
9
 
p
e
r
c
e
n
t

E
d
g
e
-
t
o
-
E
d
g
e
 
B
a
r
 
S
p
a
c
i
n
g
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
 
 
6
.
8
3
4
0
6
2
 
i
n

M
a
x
i
m
u
m
 
C
o
n
c
r
e
t
e
 
A
g
g
r
e
g
a
t
e
 
S
i
z
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
 
 
0
.
7
5
0
0
0
0
 
i
n

R
a
t
i
o
 
o
f
 
B
a
r
 
S
p
a
c
i
n
g
 
t
o
 
A
g
g
r
e
g
a
t
e
 
S
i
z
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
 
 
 
 
 
 
9
.
1
1

O
f
f
s
e
t
 
o
f
 
C
e
n
t
e
r
 
o
f
 
R
e
b
a
r
 
C
a
g
e
 
f
r
o
m
 
C
e
n
t
e
r
 
o
f
 
P
i
l
e
 
 
 
 
 
=
 
 
 
 
 
 
 
0
.
0
0
0
0
 
i
n

A
x
i
a
l
 
S
t
r
u
c
t
u
r
a
l
 
C
a
p
a
c
i
t
i
e
s
:

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

N
o
m
.
 
A
x
i
a
l
 
S
t
r
u
c
t
u
r
a
l
 
C
a
p
a
c
i
t
y
 
=
 
0
.
8
5
 
F
c
 
A
c
 
+
 
F
y
 
A
s
 
 
 
 
=
 
 
 
 
3
4
4
0
9
.
9
4
4
 
k
i
p
s

T
e
n
s
i
l
e
 
L
o
a
d
 
f
o
r
 
C
r
a
c
k
i
n
g
 
o
f
 
C
o
n
c
r
e
t
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
 
-
3
7
6
0
.
7
9
9
 
k
i
p
s

N
o
m
i
n
a
l
 
A
x
i
a
l
 
T
e
n
s
i
l
e
 
C
a
p
a
c
i
t
y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=
 
 
 
 
-
3
3
6
9
.
6
0
0
 
k
i
p
s

R
e
i
n
f
o
r
c
i
n
g
 
B
a
r
 
D
i
m
e
n
s
i
o
n
s
 
a
n
d
 
P
o
s
i
t
i
o
n
s
 
U
s
e
d
 
i
n
 
C
o
m
p
u
t
a
t
i
o
n
s
:

 
 
 
 
 
B
a
r
 
 
 
 
 
 
 
 
 
 
B
a
r
 
D
i
a
m
.
 
 
 
 
 
 
B
a
r
 
A
r
e
a
 
 
 
 
 
 
 
 
 
 
X
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Y

 
 
 
 
N
u
m
b
e
r
 
 
 
 
 
 
 
 
 
i
n
c
h
e
s
 
 
 
 
 
 
 
 
 
s
q
.
 
i
n
.
 
 
 
 
 
 
 
 
i
n
c
h
e
s
 
 
 
 
 
 
 
 
 
i
n
c
h
e
s

 
 
-
-
-
-
-
-
-
-
-
-
 
 
 
 
 
-
-
-
-
-
-
-
-
-
-
 
 
 
 
 
-
-
-
-
-
-
-
-
-
-
 
 
 
 
 
-
-
-
-
-
-
-
-
-
-
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-
-
-
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1
.
4
1
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1
.
5
6
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0
 
 
 
 
 
 
 
8
.
2
1
2
6
9
1
 
 
 
 
 
 
4
6
.
5
7
6
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8
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1
0
 
 
 
 
 
 
 
 
 
 
 
 
1
.
4
1
0
0
0
0
 
 
 
 
 
 
 
1
.
5
6
0
0
0
0
 
 
 
 
 
 
 
 
0
.
0
0
0
0
0
 
 
 
 
 
 
4
7
.
2
9
5
0
0
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1
1
 
 
 
 
 
 
 
 
 
 
 
 
1
.
4
1
0
0
0
0
 
 
 
 
 
 
 
1
.
5
6
0
0
0
0
 
 
 
 
 
 
-
8
.
2
1
2
6
9
1
 
 
 
 
 
 
4
6
.
5
7
6
4
8
3

 
 
 
 
 
1
2
 
 
 
 
 
 
 
 
 
 
 
 
1
.
4
1
0
0
0
0
 
 
 
 
 
 
 
1
.
5
6
0
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0
 
 
 
 
 
-
1
6
.
1
7
5
8
4
3
 
 
 
 
 
 
4
4
.
4
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6
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1
3
 
 
 
 
 
 
 
 
 
 
 
 
1
.
4
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0
0
0
 
 
 
 
 
 
 
1
.
5
6
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-
2
3
.
6
4
7
5
0
0
 
 
 
 
 
 
4
0
.
9
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7
1

 
 
 
 
 
1
4
 
 
 
 
 
 
 
 
 
 
 
 
1
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4
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0
0
0
0
 
 
 
 
 
 
 
1
.
5
6
0
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0
0
 
 
 
 
 
-
3
0
.
4
0
0
6
4
0
 
 
 
 
 
 
3
6
.
2
3
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0
7
2

 
 
 
 
 
1
5
 
 
 
 
 
 
 
 
 
 
 
 
1
.
4
1
0
0
0
0
 
 
 
 
 
 
 
1
.
5
6
0
0
0
0
 
 
 
 
 
-
3
6
.
2
3
0
0
7
2
 
 
 
 
 
 
3
0
.
4
0
0
6
4
0

 
 
 
 
 
1
6
 
 
 
 
 
 
 
 
 
 
 
 
1
.
4
1
0
0
0
0
 
 
 
 
 
 
 
1
.
5
6
0
0
0
0
 
 
 
 
 
-
4
0
.
9
5
8
6
7
1
 
 
 
 
 
 
2
3
.
6
4
7
5
0
0

 
 
 
 
 
1
7
 
 
 
 
 
 
 
 
 
 
 
 
1
.
4
1
0
0
0
0
 
 
 
 
 
 
 
1
.
5
6
0
0
0
0
 
 
 
 
 
-
4
4
.
4
4
2
7
6
3
 
 
 
 
 
 
1
6
.
1
7
5
8
4
3

 
 
 
 
 
1
8
 
 
 
 
 
 
 
 
 
 
 
 
1
.
4
1
0
0
0
0
 
 
 
 
 
 
 
1
.
5
6
0
0
0
0
 
 
 
 
 
-
4
6
.
5
7
6
4
8
3
 
 
 
 
 
 
 
8
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2
1
2
6
9
1

 
 
 
 
 
1
9
 
 
 
 
 
 
 
 
 
 
 
 
1
.
4
1
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0
0
 
 
 
 
 
 
 
1
.
5
6
0
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0
0
 
 
 
 
 
-
4
7
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2
9
5
0
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0
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0
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0
 
 
 
 
 
 
 
 
 
 
 
 
1
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1
0
0
0
0
 
 
 
 
 
 
 
1
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5
6
0
0
0
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4
6
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7
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8
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9
1
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1
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1
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0
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5
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0
0
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7
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1
.
4
1
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0
0
0
 
 
 
 
 
 
 
1
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6
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0
0
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-
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0
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4
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0
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.
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1
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0
0
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0
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0
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0
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1
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4
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5
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1
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1
.
5
6
0
0
0
0
 
 
 
 
 
 
3
6
.
2
3
0
0
7
2
 
 
 
 
 
-
3
0
.
4
0
0
6
4
0

 
 
 
 
 
3
4
 
 
 
 
 
 
 
 
 
 
 
 
1
.
4
1
0
0
0
0
 
 
 
 
 
 
 
1
.
5
6
0
0
0
0
 
 
 
 
 
 
4
0
.
9
5
8
6
7
1
 
 
 
 
 
-
2
3
.
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0
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3
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1
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4
1
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0
 
 
 
 
 
 
 
1
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5
6
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6
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1
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1
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4
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-
8
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N
O
T
E
:
 
T
h
e
 
p
o
s
i
t
i
o
n
s
 
o
f
 
t
h
e
 
a
b
o
v
e
 
r
e
b
a
r
s
 
w
e
r
e
 
c
o
m
p
u
t
e
d
 
b
y
 
L
P
i
l
e

M
i
n
i
m
u
m
 
s
p
a
c
i
n
g
 
b
e
t
w
e
e
n
 
a
n
y
 
t
w
o
 
b
a
r
s
 
n
o
t
 
e
q
u
a
l
 
t
o
 
z
e
r
o
 
=
 
 
6
.
8
3
4
 
i
n
c
h
e
s

b
e
t
w
e
e
n
 
b
a
r
s
 
3
3
 
a
n
d
 
3
4
.

R
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t
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o
 
o
f
 
b
a
r
 
s
p
a
c
i
n
g
 
t
o
 
m
a
x
i
m
u
m
 
a
g
g
r
e
g
a
t
e
 
s
i
z
e
 
=
 
9
.
1
1

C
o
n
c
r
e
t
e
 
P
r
o
p
e
r
t
i
e
s
:

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
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-
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C
o
m
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r
e
s
s
i
v
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r
e
n
g
t
h
 
o
f
 
C
o
n
c
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s
i
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o
d
u
l
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l
a
s
t
i
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i
t
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C
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n
c
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e
t
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