






















Project Information
W.O. Number: 9927.CT11140J Report Date: 8/14/19
Client: T-Mobile / Northeast Site Solutions Revision: 2
Site Name: Manchester/ I-84 X63
Owner: T-Mobile / Northeast Site Solutions
Address: 60 Industrial Park Rd FCC Registration Number:
City, State, Zip: Vernon, CT 06066 County:

Structure Type: Monopole N/A
Structure Height: 175 ft

Original Drawings: Structure: No Foundation: No

Previous Analysis: Yes

Documents provided:

Inspection
Type: Date:

General Condition:
Tower: Good
Foundation: Good

Observations: None

Finish: Painted Condition: Intact

Existing T-Mobile Installation
Antennas:

Qty
6

3
6

Cables:
Qty
12

Proposed T-Mobile Installation

Antennas:
Qty
3

6
3

3

3
Cables:

Qty
12
3

Hudson Design Group LLC VERNON 2 CT 6/4/19
Hightower Solutions CT11140J 6/7/19Tower & Mount Mapping Report

To Be Removed

T-Mobile is proposing to replace six (6) of the existing panel antennas with six (6) newer model antennas and associated appurtenances. The final T-Mobile 
configuration upon this installation will be as follows:

Model

Location/SupportHeight (ft.)

RFDS T-Mobile CT11140J 4/26/19

Tower Climb 6/5/19
Limited visual inspection from ground. 5/24/19

6/21/19Construction Drawings

Previous Structural Analysis 

Tectonic Engineering 9927.CT11140J

178.58 Proposed to be routed along the interior of the pole

Height (ft.) Nom. Size
1-5/8" Coax

T-Mobile
Ericsson RRU 4449 B71+B12

178.58

RFS APX16DWV-16DWV-S-E-A20

Location/Support

Ericsson

Existing Low-Profile Platform Face A, B, and CAPXVAARR24_43-U-NA20

Existing to remain along the interior of the pole

- Twin Style TMA

Item No. Date
Previous Structural Analysis Maser Consulting 17963005A 12/4/17

By

-

Manufacturer:
Year Built: N/A

Tolland 

1-5/8" Coax

Height (ft.) Carrier
AIR32 KRD901146-1_B66A_B2A

Location

RFS178.58

178.58

EMS  RR901702DP

Existing to remain along the interior of the pole

Manuf.

Existing Low-Profile PlatformT-Mobile178.58
- Twin Style TMA

STRUCTURAL ANALYSIS REPORT

Structure Information

MountManuf.

Height (ft.) Carrier Model

RFS APX16DWV-16DWV-S-E-A20

Nom. Size

Mount Comment

To Remain

6x12 Hybriflex
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W.O. Number: Report Date: 8/14/2019
Client: T-Mobile / Northeast Site Solutions Revision: 2
Site Name: Manchester/ I-84 X63

Analysis Criteria
Design Standard: ANSI/TIA/222-G-2005
Building Code: 2018 Connecticut State Building Code

Capacity w/ ice
Wind Speed: 97 mph* 50 mph 60 mph
Basic Ice Thickness: 0 inch 0.75 inch 0 inch

Structure Class: 2 No
Exposure Category: B
Topo Category: 1 0 ft

Assumptions: 1.

2.
3.
4.
5.

6.

Analysis Results

Tower Members: Service Load Deformations (Max):

% of Allowable
24%
21%

66 Kips
29 Kips

3770 K-ft
For detailed information, see the attached tnxTower output.

Conclusions

Prepared by: Ian Marinaccio, EIT
Project Engineer

Submitted By: Date:
Antonio A. Gualtieri, P.E.
Executive Vice President

Tectonic Engineering & Surveying Consultants, P.C. Phone: 1 (800) 829-6531
1279 Route 300
Newburgh, NY 12550 Web: www.tectonicengineering.com

The reserved Verizon Wireless loading at the 157.71' level is based on the previous analysis report by Hudson Design Group, 
referenced above.

Antonio A. Gualtieri 8/14/19

The flange plates are have been designed to resist the full moment capacity of the pole shaft and connection bolts.

9927.CT11140J

Based on our analysis, the existing tower has adequate capacity to support the proposed T-Mobile installation and the reserved Verizon Wireless loading as 
described herein in accordance with current code requirements. 

70
67
78

*This analysis has been performed in accordance with the 2018 Connecticut State Building Code based upon an ultimate 3-second gust wind speed of 125 mph 
converted to a nominal 3-second gust wind speed of 97 mph per Section 1609.3 and Appendix N as required for use in the TIA-222-G Standard per Exception #5 of 
Section 1609.1.1.  Exposure Category B with a maximum topographic factor, Kzt, of 1.0 and Risk Category II was/were used in this analysis.

72

Service

77
Allowable

Crest Height:

Capacity (no ice)

The existing low-profile platform and its connections has adequate capacity to support the proposed T-Mobile installation as described herein in accordance 
with current code requirements. 

This analysis is based on a limited visual inspection from the ground, an antenna/coax verification & mount mapping report, and the information provided by the 
client. Any further changes to the antenna configuration or other appurtenances should be reviewed with respect to their effect on structural loads prior to 
implementation. If the existing conditions are not as represented in this report, the design engineer should be immediately notified prior to construction.

Element
Tower Horizontal (in)
Twist & Sway (deg): 4.00

STRUCTURAL ANALYSIS REPORT (CONT.)

Base Plate
Flange Bolts

The monopole and foundation were designed, manufactured, and constructed in accordance with the approved design drawings and 
applicable codes and standards in affect at the time.
The tower and foundation have been properly maintained in accordance with industry standards.

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

Type

Seismic:

Actual
15.39
0.83

The foundation information and soil properties are based soley on the previous analysis report by Hudson Design Group, referenced 
above.

Pole Shaft
Anchor Bolts

% Usage
63.00

Based on a review of the foundation information provided, the existing foundation has adequate capacity to support the additional load from the proposed 
upgraded installation.

Platform Connections 32

Axial:
Shear:

Tower Base Reactions:

Moment:

Foundation
Low-Profile Platform

73
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Revison:
CT is NOT a Home Rule State; Tab added only for Design Criteria

Ss S1 Risk 
Cat.I

Risk 
Cat.II

Risk Cat III-
IV

Risk Cat. 
I

Risk Cat. 
II

Risk Cat. 
III-IV

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

CONNECTICUT DESIGN CRITERIA - STATE

(APPENDIX N)  MUNICIPALITY - SPECIFIC STRUCTURAL DESIGN PARAMETERS
Wind Design Parameters
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New Milford 35 0.198 0.066 105 115 125 81 89 97
Newtown 30 0.208 0.066 110 120 130 85 93 101
Norfolk 40 0.175 0.065 105 115 125 81 89 97
North Branford 30 0.179 0.061 120 130 140 93 101 108
North Canaan 40 0.173 0.065 105 115 120 81 89 93
North Haven 30 0.184 0.062 115 125 135 89 97 105
North Stonington 30 0.163 0.059 125 135 145 97 105 112
Norwalk 30 0.232 0.067 110 120 130 85 93 101
Norwich 30 0.168 0.060 125 135 145 97 105 112
Old Lyme 30 0.164 0.059 125 135 145 97 105 112
Old Saybrook 30 0.164 0.059 125 135 145 97 105 112
Orange 30 0.192 0.063 115 125 135 89 97 105
Oxford 30 0.196 0.064 110 125 130 85 97 101
Plainfield 35 0.170 0.061 125 135 145 97 105 112
Plainville 35 0.184 0.064 115 125 135 89 97 105
Plymouth 35 0.186 0.064 110 120 130 85 93 101
Pomfret 40 0.172 0.063 120 130 140 93 101 108
Portland 30 0.180 0.063 115 130 135 89 101 105
Preston 30 0.167 0.060 125 135 145 97 105 112
Prospect 30 0.188 0.064 115 125 135 89 97 105
Putnam 40 0.172 0.063 120 130 140 93 101 108
Redding 30 0.220 0.067 110 120 130 85 93 101
Ridgefield 30 0.230 0.068 110 120 125 85 93 97
Rocky Hill 30 0.181 0.063 115 125 135 89 97 105
Roxbury 35 0.197 0.065 110 120 125 85 93 97
Salem 30 0.170 0.060 120 135 140 93 105 108
Salisbury 40 0.173 0.065 105 115 120 81 89 93
Scotland 30 0.172 0.061 120 130 140 93 101 108
Seymour 30 0.194 0.064 115 125 135 89 97 105
Sharon 40 0.179 0.065 105 115 120 81 89 93
Shelton 30 0.199 0.064 115 125 135 89 97 105
Sherman 35 0.202 0.066 105 115 120 81 89 93
Simsbury 35 0.179 0.064 110 120 130 85 93 101
Somers 35 0.174 0.064 115 125 135 89 97 105
Southbury 35 0.198 0.065 110 120 130 85 93 101
Southington 30 0.185 0.064 115 125 135 89 97 105
South Windsor 30 0.178 0.064 115 125 135 89 97 105
Sprague 30 0.171 0.061 120 130 140 93 101 108
Stafford 35 0.173 0.064 115 125 135 89 97 105
Stamford 30 0.249 0.069 110 120 130 85 93 101
Sterling 35 0.170 0.061 125 135 145 97 105 112
Stonington 30 0.159 0.058 125 140 150 97 108 116
Stratford 30 0.201 0.064 115 125 135 89 97 105
Suffield 35 0.176 0.065 110 120 130 85 93 101
Thomaston 35 0.186 0.064 110 120 130 85 93 101
Thompson 40 0.172 0.063 120 130 140 93 101 108
Tolland 35 0.175 0.064 115 125 135 89 97 105
Torrington 40 0.182 0.065 110 120 125 85 93 97
Trumbull 30 0.207 0.065 115 125 135 89 97 105
Union 40 0.172 0.064 115 125 135 89 97 105
Vernon 30 0.177 0.064 115 125 135 89 97 105
Voluntown 30 0.168 0.060 125 135 145 97 105 112
Wallingford 30 0.183 0.063 115 125 135 89 97 105



 

 

 

 

 

 

 

 

 

 

 

 

 

TOWER ANALYSIS 
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 1279 Route 300 

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

 FAX: (845) 567-8703 

Job: 
9927.CT11140J, Revision 2

 Project: 175' Monopole
 Client:  T-Mobile  Drawn by: Ian Marinaccio    App'd: 

 Code:  TIA-222-G  Date: 08/13/19  Scale:  NTS 
 Path: 

G:\Newburgh\Projects\9927 NSS-L600 project\CT11140J\Structural\Tower\Rev 2 - VZW\CT11140J.eri
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175.0 ft

160.0 ft

140.0 ft

120.0 ft

100.0 ft

80.0 ft
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20.0 ft

0.0 ft

REACTIONS - 97 mph WIND

TORQUE 0 kip-ft

29 K

SHEAR

3770 kip-ft

MOMENT

66 K

AXIAL

50 mph WIND - 1.0000 in ICE

TORQUE 0 kip-ft

10 K

SHEAR

1392 kip-ft

MOMENT

113 K

AXIAL

ARE FACTORED
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 AIR 32 B66Aa B2a w/ Mount Pipe  178.583 AIR 32 B66Aa B2a w/ Mount Pipe  178.583 AIR 32 B66Aa B2a w/ Mount Pipe  178.583 APXVARR24_43-C-NA20 w/ Mount 
 Pipe

 178.583 APXVARR24_43-C-NA20 w/ Mount 
 Pipe

 178.583 APXVARR24_43-C-NA20 w/ Mount 
 Pipe

 178.583 RADIO 4449 B12/B71  178.583 RADIO 4449 B12/B71  178.583 RADIO 4449 B12/B71  178.583 (2) Twin Style TMA  178.583 (2) Twin Style TMA  178.583 (2) Twin Style TMA  178.583 APX16DWVS-16DWVS w/ Mount pipe  178.583 APX16DWVS-16DWVS w/ Mount pipe  178.583 APX16DWVS-16DWVS w/ Mount pipe  178.583 10'6" Low Profile Platform  178.583 DC6-48-60-18-8F  168.71 DC6-48-60-18-8F  168.71 800 10121_TIA w/ Mount Pipe  168.71 800 10121_TIA w/ Mount Pipe  168.71 800 10121_TIA w/ Mount Pipe  168.71 QS66512-2_TIA w/ Mount Pipe  168.71 QS66512-2_TIA w/ Mount Pipe  168.71 QS66512-2_TIA w/ Mount Pipe  168.71 HPA-65R-BUU-H6_TIA w/ Mount Pipe  168.71 HPA-65R-BUU-H6_TIA w/ Mount Pipe  168.71 HPA-65R-BUU-H6_TIA w/ Mount Pipe  168.71 RRUS 32 B2  168.71 RRUS 32 B2  168.71 RRUS 32 B2  168.71 RRUS 11 B12  168.71 RRUS 11 B12  168.71 RRUS 11 B12  168.71 RRUS 32  168.71 RRUS 32  168.71 RRUS 32  168.71 RRUS 4478 B14  168.71 RRUS 4478 B14  168.71 RRUS 4478 B14  168.71 (3) 12' Sector Frames  168.71 GPS_A  157.71 DB-B1-6C-12AB-0Z  157.71 B2/B66 RRH-BR049  157.71 B2/B66 RRH-BR049  157.71 B2/B66 RRH-BR049  157.71 B5/B13 RRH-BR04C  157.71 B5/B13 RRH-BR04C  157.71 B5/B13 RRH-BR04C  157.71 (2) NHH-65B-R2B_TIA w/ Mount Pipe  157.71 (2) NHH-65B-R2B_TIA w/ Mount Pipe  157.71 (2) NHH-65B-R2B_TIA w/ Mount Pipe  157.71 (2) LPA-80063-4CF-EDIN-X w/ Mount 
 Pipe

 157.71 (2) LPA-80063-4CF-EDIN-X w/ Mount 
 Pipe

 157.71 (2) LPA-80063-4CF-EDIN-X w/ Mount 
 Pipe

 157.71 Sitepro1 PRK-1245L  157.71 Sitepro1 HRK-14  157.71 (2) L2.5x2.5 Reinforcement  157.71 (2) L2.5x2.5 Reinforcement  157.71 (2) L2.5x2.5 Reinforcement  157.71 14' Low Profile Platform  157.71 14' Low Profile Platform  144.71 (4) 2" STD Pipe (2.375 OD)x6'-0"  144.71 (4) 2" STD Pipe (2.375 OD)x6'-0"  144.71 (4) 2" STD Pipe (2.375 OD)x6'-0"  144.71DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 AIR 32 B66Aa B2a w/ Mount Pipe  178.583

 AIR 32 B66Aa B2a w/ Mount Pipe  178.583

 AIR 32 B66Aa B2a w/ Mount Pipe  178.583

 APXVARR24_43-C-NA20 w/ Mount 
 Pipe

 178.583

 APXVARR24_43-C-NA20 w/ Mount 
 Pipe

 178.583

 APXVARR24_43-C-NA20 w/ Mount 
 Pipe

 178.583

 RADIO 4449 B12/B71  178.583

 RADIO 4449 B12/B71  178.583

 RADIO 4449 B12/B71  178.583

 (2) Twin Style TMA  178.583

 (2) Twin Style TMA  178.583

 (2) Twin Style TMA  178.583

 APX16DWVS-16DWVS w/ Mount pipe  178.583

 APX16DWVS-16DWVS w/ Mount pipe  178.583

 APX16DWVS-16DWVS w/ Mount pipe  178.583

 10'6" Low Profile Platform  178.583

 DC6-48-60-18-8F  168.71

 DC6-48-60-18-8F  168.71

 800 10121_TIA w/ Mount Pipe  168.71

 800 10121_TIA w/ Mount Pipe  168.71

 800 10121_TIA w/ Mount Pipe  168.71

 QS66512-2_TIA w/ Mount Pipe  168.71

 QS66512-2_TIA w/ Mount Pipe  168.71

 QS66512-2_TIA w/ Mount Pipe  168.71

 HPA-65R-BUU-H6_TIA w/ Mount Pipe  168.71

 HPA-65R-BUU-H6_TIA w/ Mount Pipe  168.71

 HPA-65R-BUU-H6_TIA w/ Mount Pipe  168.71

 RRUS 32 B2  168.71

 RRUS 32 B2  168.71

 RRUS 32 B2  168.71

 RRUS 11 B12  168.71

 RRUS 11 B12  168.71

 RRUS 11 B12  168.71

 RRUS 32  168.71

 RRUS 32  168.71

 RRUS 32  168.71

 RRUS 4478 B14  168.71

 RRUS 4478 B14  168.71

 RRUS 4478 B14  168.71

 (3) 12' Sector Frames  168.71

 GPS_A  157.71

 DB-B1-6C-12AB-0Z  157.71

 B2/B66 RRH-BR049  157.71

 B2/B66 RRH-BR049  157.71

 B2/B66 RRH-BR049  157.71

 B5/B13 RRH-BR04C  157.71

 B5/B13 RRH-BR04C  157.71

 B5/B13 RRH-BR04C  157.71

 (2) NHH-65B-R2B_TIA w/ Mount Pipe  157.71

 (2) NHH-65B-R2B_TIA w/ Mount Pipe  157.71

 (2) NHH-65B-R2B_TIA w/ Mount Pipe  157.71

 (2) LPA-80063-4CF-EDIN-X w/ Mount 
 Pipe

 157.71

 (2) LPA-80063-4CF-EDIN-X w/ Mount 
 Pipe

 157.71

 (2) LPA-80063-4CF-EDIN-X w/ Mount 
 Pipe

 157.71

 Sitepro1 PRK-1245L  157.71

 Sitepro1 HRK-14  157.71

 (2) L2.5x2.5 Reinforcement  157.71

 (2) L2.5x2.5 Reinforcement  157.71

 (2) L2.5x2.5 Reinforcement  157.71

 14' Low Profile Platform  157.71

 14' Low Profile Platform  144.71

 (4) 2" STD Pipe (2.375 OD)x6'-0"  144.71

 (4) 2" STD Pipe (2.375 OD)x6'-0"  144.71

 (4) 2" STD Pipe (2.375 OD)x6'-0"  144.71

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A53-B-42  42 ksi  63 ksi

TOWER DESIGN NOTES
1.   Tower is located in Tolland County, Connecticut.
2.   Tower designed for Exposure B to the TIA-222-G Standard.
3.   Tower designed for a 97 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50 mph basic wind with 1.00 in ice. Ice is considered to 

 increase in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Structure Class II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 76.5%
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  Tower Input Data    
 
 
The tower is a monopole. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

 Tower is located in Tolland County, Connecticut. 
 Basic wind speed of 97 mph. 
 Structure Class II. 
 Exposure Category B. 
 Topographic Category 1. 
 Crest Height 0.00 ft. 
 Nominal ice thickness of 1.0000 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56 pcf. 
 A wind speed of 50 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in pole 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   Ignore KL/ry For 60 Deg. Angle Legs   Pole Without Linear Attachments 
          Pole With Shroud Or No Appurtenances 
          Outside and Inside Corner Radii Are 

Known 
 
 
 

   Pole Section Geometry   
 

 Section Elevation  

 

ft 

Section 

Length 

ft 

Pole  

Size 

 

Pole  

Grade 

Socket Length 

ft 

L1 175.00-160.00 15.00 P24x3/8 A53-B-42   
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 Section Elevation  

 

ft 

Section 

Length 

ft 

Pole  

Size 

 

Pole  

Grade 

Socket Length 

ft 

(42 ksi) 
L2 160.00-140.00 20.00 P30x3/8 A53-B-42 

(42 ksi) 
  

L3 140.00-120.00 20.00 P36x3/8 A53-B-42 
(42 ksi) 

  

L4 120.00-100.00 20.00 P42x3/8 A53-B-42 
(42 ksi) 

  

L5 100.00-80.00 20.00 P48x3/8 A53-B-42 
(42 ksi) 

  

L6 80.00-60.00 20.00 P54x3/8 A53-B-42 
(42 ksi) 

  

L7 60.00-40.00 20.00 P60x3/8 A53-B-42 
(42 ksi) 

  

L8 40.00-20.00 20.00 P60x1/2 A53-B-42 
(42 ksi) 

  

L9 20.00-0.00 20.00 P60x5/8 A53-B-42 
(42 ksi) 

  

 
 

Tower 
 Elevation 

 

 
ft 

Gusset 
Area 

(per face) 

 
ft2 

Gusset 
Thickness 

 

 
in 

Gusset Grade Adjust. Factor 
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 

Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 

Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 

Spacing 

Redundants 
in 

L1 
175.00-160.00 

      1 1 1       

L2 
160.00-140.00 

      1 1 1       

L3 
140.00-120.00 

      1 1 1       

L4 
120.00-100.00 

      1 1 1       

L5 
100.00-80.00 

      1 1 1       

L6 80.00-60.00       1 1 1       
L7 60.00-40.00       1 1 1       
L8 40.00-20.00       1 1 1       
L9 20.00-0.00       1 1 1       

 

 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Sector Exclude 

From 
Torque 

Calculation 

Component 

Type 

Placement 

 
ft 

Total 

Number 

Number 

Per Row 

Start/End 

Position  
 

Width or 

Diameter 
in 

Perimeter 

 
in 

Weight 

 
plf 

*                     
**                     

Climbing Ladder C No Surface Ar 
(CaAa) 

175.00 - 
0.00 

1 1 0.000 
0.000 

1.0000  7.90 

Safety Line 3/8 C No Surface Ar 
(CaAa) 

175.00 - 
11.17 

1 1 0.000 
0.000 

0.3750  0.22 

 
 

 Feed Line/Linear Appurtenances - Entered As Area 
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Description Face 

or 
Leg  

Allow 

Shield 

Exclude 

From 
Torque 

Calculation 

Component 

Type 

Placement 

 
ft 

Total 

Number 

 CAAA 

 
ft2/ft 

Weight 

 
plf 

LDF7-50A(1-5/8'') C No No Inside Pole 175.00 - 0.00 12 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.82 
0.82 
0.82 

LDF7-50A(1-5/8'') C No No Inside Pole 175.00 - 0.00 6 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.82 
0.82 
0.82 

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

C No No Inside Pole 175.00 - 0.00 3 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

2.40 
2.40 
2.40 

**                   
Fiber Optic C No No Inside Pole 168.71 - 0.00 2 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.08 
0.08 
0.08 

DC Power C No No Inside Pole 168.71 - 0.00 4 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.89 
0.89 
0.89 

LDF7-50A(1-5/8'') C No No Inside Pole 168.71 - 0.00 6 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.82 
0.82 
0.82 

**                   
LDF7-50A(1-5/8'') C No No Inside Pole 157.71 - 0.00 6 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.82 
0.82 
0.82 

1-5/8'' Fiber Cable C No No Inside Pole 157.71 - 0.00 2 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.82 
0.82 
0.82 

LDF4-50A(1/2) C No No Inside Pole 157.71 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.15 
0.15 
0.15 

*                   
 
 
 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 
 

K 

L1 175.00-160.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
2.063 

0.000 
0.000 
0.000 

0.00 
0.00 
0.53 

L2 160.00-140.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
2.750 

0.000 
0.000 
0.000 

0.00 
0.00 
0.89 

L3 140.00-120.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
2.750 

0.000 
0.000 
0.000 

0.00 
0.00 
0.91 

L4 120.00-100.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
2.750 

0.000 
0.000 
0.000 

0.00 
0.00 
0.91 

L5 100.00-80.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
2.750 

0.000 
0.000 
0.000 

0.00 
0.00 
0.91 

L6 80.00-60.00 A 
B 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.00 
0.00 
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Tower 

Section 

Tower 

 Elevation 

ft 

Face AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

K 

C 0.000 0.000 2.750 0.000 0.91 
L7 60.00-40.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
2.750 

0.000 
0.000 
0.000 

0.00 
0.00 
0.91 

L8 40.00-20.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
2.750 

0.000 
0.000 
0.000 

0.00 
0.00 
0.91 

L9 20.00-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
2.331 

0.000 
0.000 
0.000 

0.00 
0.00 
0.91 

 
 

 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 

L1 175.00-160.00 A 
B 
C 

2.353 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

16.179 

0.000 
0.000 
0.000 

0.00 
0.00 
0.79 

L2 160.00-140.00 A 
B 
C 

2.327 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

21.366 

0.000 
0.000 
0.000 

0.00 
0.00 
1.24 

L3 140.00-120.00 A 
B 
C 

2.294 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

21.101 

0.000 
0.000 
0.000 

0.00 
0.00 
1.24 

L4 120.00-100.00 A 
B 
C 

2.256 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

20.797 

0.000 
0.000 
0.000 

0.00 
0.00 
1.23 

L5 100.00-80.00 A 
B 
C 

2.211 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

20.439 

0.000 
0.000 
0.000 

0.00 
0.00 
1.22 

L6 80.00-60.00 A 
B 
C 

2.156 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

20.000 

0.000 
0.000 
0.000 

0.00 
0.00 
1.21 

L7 60.00-40.00 A 
B 
C 

2.085 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

19.429 

0.000 
0.000 
0.000 

0.00 
0.00 
1.19 

L8 40.00-20.00 A 
B 
C 

1.981 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

18.598 

0.000 
0.000 
0.000 

0.00 
0.00 
1.17 

L9 20.00-0.00 A 
B 
C 

1.775 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

12.566 

0.000 
0.000 
0.000 

0.00 
0.00 
1.07 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  

 

ft 

CPX 

 

in 

CPZ 

 

in 

CPX 

Ice 

in 

CPZ 

Ice 

in 

L1 175.00-160.00 0.0000 1.2763 0.0000 3.3738 
L2 160.00-140.00 0.0000 1.2944 0.0000 3.6176 
L3 140.00-120.00 0.0000 1.3069 0.0000 3.7865 
L4 120.00-100.00 0.0000 1.3160 0.0000 3.9016 
L5 100.00-80.00 0.0000 1.3230 0.0000 3.9730 
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 Section Elevation  

 

ft 

CPX 

 

in 

CPZ 

 

in 

CPX 

Ice 

in 

CPZ 

Ice 

in 

L6 80.00-60.00 0.0000 1.3285 0.0000 4.0041 
L7 60.00-40.00 0.0000 1.3329 0.0000 3.9910 
L8 40.00-20.00 0.0000 1.3329 0.0000 3.8529 
L9 20.00-0.00 0.0000 1.1391 0.0000 2.7365 

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

 Shielding Factor Ka 
 

Tower 

Section 
Feed Line 

Record No. 
Description Feed Line 

Segment Elev. 
Ka 

No Ice 
Ka 

Ice 
L1 15 Climbing Ladder 160.00 - 

175.00 
1.0000 1.0000 

L1 16 Safety Line 3/8 160.00 - 
175.00 

1.0000 1.0000 

L2 15 Climbing Ladder 140.00 - 
160.00 

1.0000 1.0000 

L2 16 Safety Line 3/8 140.00 - 
160.00 

1.0000 1.0000 

L3 15 Climbing Ladder 120.00 - 
140.00 

1.0000 1.0000 

L3 16 Safety Line 3/8 120.00 - 
140.00 

1.0000 1.0000 

L4 15 Climbing Ladder 100.00 - 
120.00 

1.0000 1.0000 

L4 16 Safety Line 3/8 100.00 - 
120.00 

1.0000 1.0000 

L5 15 Climbing Ladder 80.00 - 100.00 1.0000 1.0000 
L5 16 Safety Line 3/8 80.00 - 100.00 1.0000 1.0000 
L6 15 Climbing Ladder 60.00 - 80.00 1.0000 1.0000 
L6 16 Safety Line 3/8 60.00 - 80.00 1.0000 1.0000 
L7 15 Climbing Ladder 40.00 - 60.00 1.0000 1.0000 
L7 16 Safety Line 3/8 40.00 - 60.00 1.0000 1.0000 
L8 15 Climbing Ladder 20.00 - 40.00 1.0000 1.0000 
L8 16 Safety Line 3/8 20.00 - 40.00 1.0000 1.0000 
L9 15 Climbing Ladder 0.00 - 20.00 1.0000 1.0000 
L9 16 Safety Line 3/8 11.17 - 20.00 1.0000 1.0000 

 
 
 
 
 

   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 
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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 

AIR 32 B66Aa B2a w/ Mount 
Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

6.81 
7.30 
7.76 

6.14 
6.99 
7.73 

0.15 
0.22 
0.28 

AIR 32 B66Aa B2a w/ Mount 
Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

6.81 
7.30 
7.76 

6.14 
6.99 
7.73 

0.15 
0.22 
0.28 

AIR 32 B66Aa B2a w/ Mount 
Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

6.81 
7.30 
7.76 

6.14 
6.99 
7.73 

0.15 
0.22 
0.28 

APXVARR24_43-C-NA20 
w/ Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

17.15 
17.77 
18.40 

10.64 
12.07 
13.35 

0.14 
0.26 
0.39 

APXVARR24_43-C-NA20 
w/ Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

17.15 
17.77 
18.40 

10.64 
12.07 
13.35 

0.14 
0.26 
0.39 

APXVARR24_43-C-NA20 
w/ Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

17.15 
17.77 
18.40 

10.64 
12.07 
13.35 

0.14 
0.26 
0.39 

RADIO 4449 B12/B71 A From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

RADIO 4449 B12/B71 B From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

RADIO 4449 B12/B71 C From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

(2) Twin Style TMA A From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

1.05 
1.18 
1.32 

0.55 
0.65 
0.75 

0.02 
0.03 
0.04 

(2) Twin Style TMA B From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

1.05 
1.18 
1.32 

0.55 
0.65 
0.75 

0.02 
0.03 
0.04 

(2) Twin Style TMA C From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

1.05 
1.18 
1.32 

0.55 
0.65 
0.75 

0.02 
0.03 
0.04 

APX16DWVS-16DWVS w/ 
Mount pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

6.68 
7.07 
7.48 

3.48 
4.12 
4.78 

0.07 
0.12 
0.18 

APX16DWVS-16DWVS w/ 
Mount pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

6.68 
7.07 
7.48 

3.48 
4.12 
4.78 

0.07 
0.12 
0.18 

APX16DWVS-16DWVS w/ 
Mount pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

6.68 
7.07 
7.48 

3.48 
4.12 
4.78 

0.07 
0.12 
0.18 

10'6'' Low Profile Platform C None   0.0000 178.58 No Ice 
1/2'' Ice 
1'' Ice 

14.66 
18.87 
23.08 

14.66 
18.87 
23.08 

1.25 
1.48 
1.71 

*******                   
DC6-48-60-18-8F B From Leg 4.00 

0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

0.92 
1.46 
1.64 

0.92 
1.46 
1.64 

0.02 
0.04 
0.06 

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

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

0.92 
1.46 
1.64 

0.92 
1.46 
1.64 

0.02 
0.04 
0.06 

800 10121_TIA w/ Mount 
Pipe 

A From Leg 4.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 

5.40 
5.82 

4.61 
5.36 

0.07 
0.12 
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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'' Ice 6.25 6.06 0.17 
800 10121_TIA w/ Mount 

Pipe 
B From Leg 4.00 

0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

5.40 
5.82 
6.25 

4.61 
5.36 
6.06 

0.07 
0.12 
0.17 

800 10121_TIA w/ Mount 
Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

5.40 
5.82 
6.25 

4.61 
5.36 
6.06 

0.07 
0.12 
0.17 

QS66512-2_TIA w/ Mount 
Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

8.37 
8.93 
9.46 

8.46 
9.66 
10.55 

0.14 
0.21 
0.30 

QS66512-2_TIA w/ Mount 
Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

8.37 
8.93 
9.46 

8.46 
9.66 
10.55 

0.14 
0.21 
0.30 

QS66512-2_TIA w/ Mount 
Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

8.37 
8.93 
9.46 

8.46 
9.66 
10.55 

0.14 
0.21 
0.30 

HPA-65R-BUU-H6_TIA w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

9.72 
10.30 
10.84 

7.15 
8.34 
9.24 

0.07 
0.15 
0.23 

HPA-65R-BUU-H6_TIA w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

9.72 
10.30 
10.84 

7.15 
8.34 
9.24 

0.07 
0.15 
0.23 

HPA-65R-BUU-H6_TIA w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

9.72 
10.30 
10.84 

7.15 
8.34 
9.24 

0.07 
0.15 
0.23 

RRUS 32 B2 A From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

2.71 
2.93 
3.16 

1.66 
1.85 
2.04 

0.05 
0.07 
0.10 

RRUS 32 B2 B From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

2.71 
2.93 
3.16 

1.66 
1.85 
2.04 

0.05 
0.07 
0.10 

RRUS 32 B2 C From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

2.71 
2.93 
3.16 

1.66 
1.85 
2.04 

0.05 
0.07 
0.10 

RRUS 11 B12 A From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

2.83 
3.04 
3.26 

1.18 
1.33 
1.48 

0.05 
0.07 
0.10 

RRUS 11 B12 B From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

2.83 
3.04 
3.26 

1.18 
1.33 
1.48 

0.05 
0.07 
0.10 

RRUS 11 B12 C From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

2.83 
3.04 
3.26 

1.18 
1.33 
1.48 

0.05 
0.07 
0.10 

RRUS 32 A From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

2.73 
2.95 
3.18 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

RRUS 32 B From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

2.73 
2.95 
3.18 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

RRUS 32 A From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

2.73 
2.95 
3.18 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

RRUS 4478 B14 B From Leg 4.00 
0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

1.84 
2.01 
2.19 

1.06 
1.20 
1.34 

0.06 
0.08 
0.09 

RRUS 4478 B14 C From Leg 4.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 

1.84 
2.01 

1.06 
1.20 

0.06 
0.08 
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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'' Ice 2.19 1.34 0.09 
RRUS 4478 B14 C From Leg 4.00 

0.00 
0.00 

0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

1.84 
2.01 
2.19 

1.06 
1.20 
1.34 

0.06 
0.08 
0.09 

(3) 12' Sector Frames C None   0.0000 168.71 No Ice 
1/2'' Ice 
1'' Ice 

25.48 
36.14 
46.80 

25.48 
36.14 
46.80 

0.49 
1.00 
0.50 

***                   
GPS_A C From Leg 4.00 

0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

0.26 
0.32 
0.39 

0.26 
0.32 
0.39 

0.00 
0.00 
0.01 

DB-B1-6C-12AB-0Z B From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

3.36 
3.60 
3.84 

2.19 
2.39 
2.61 

0.02 
0.05 
0.08 

B2/B66 RRH-BR049 A From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

1.88 
2.05 
2.22 

1.25 
1.39 
1.54 

0.08 
0.10 
0.12 

B2/B66 RRH-BR049 B From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

1.88 
2.05 
2.22 

1.25 
1.39 
1.54 

0.08 
0.10 
0.12 

B2/B66 RRH-BR049 C From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

1.88 
2.05 
2.22 

1.25 
1.39 
1.54 

0.08 
0.10 
0.12 

B5/B13 RRH-BR04C A From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

1.88 
2.05 
2.22 

1.01 
1.14 
1.28 

0.07 
0.09 
0.11 

B5/B13 RRH-BR04C B From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

1.88 
2.05 
2.22 

1.01 
1.14 
1.28 

0.07 
0.09 
0.11 

B5/B13 RRH-BR04C C From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

1.88 
2.05 
2.22 

1.01 
1.14 
1.28 

0.07 
0.09 
0.11 

(2) NHH-65B-R2B_TIA w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

8.32 
8.88 
9.40 

7.00 
8.19 
9.08 

0.07 
0.14 
0.21 

(2) NHH-65B-R2B_TIA w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

8.32 
8.88 
9.40 

7.00 
8.19 
9.08 

0.07 
0.14 
0.21 

(2) NHH-65B-R2B_TIA w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

8.32 
8.88 
9.40 

7.00 
8.19 
9.08 

0.07 
0.14 
0.21 

(2) LPA-80063-4CF-EDIN-X 
w/ Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

6.38 
6.78 
7.19 

6.56 
7.19 
7.84 

0.04 
0.10 
0.18 

(2) LPA-80063-4CF-EDIN-X 
w/ Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

6.38 
6.78 
7.19 

6.56 
7.19 
7.84 

0.04 
0.10 
0.18 

(2) LPA-80063-4CF-EDIN-X 
w/ Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

6.38 
6.78 
7.19 

6.56 
7.19 
7.84 

0.04 
0.10 
0.18 

Sitepro1 PRK-1245L C None   0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

11.84 
16.96 
22.08 

11.84 
16.96 
22.08 

0.28 
0.30 
0.32 

Sitepro1 HRK-14 C None   0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

6.00 
8.50 
11.00 

6.00 
8.50 
11.00 

0.26 
0.34 
0.42 

(2) L2.5x2.5 Reinforcement A From Leg 4.00 0.0000 157.71 No Ice 4.17 4.17 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 
0.00 

1/2'' Ice 
1'' Ice 

5.31 
6.46 

5.31 
6.46 

0.05 
0.09 

(2) L2.5x2.5 Reinforcement B From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

4.17 
5.31 
6.46 

4.17 
5.31 
6.46 

0.03 
0.05 
0.09 

(2) L2.5x2.5 Reinforcement C From Leg 4.00 
0.00 
0.00 

0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

4.17 
5.31 
6.46 

4.17 
5.31 
6.46 

0.03 
0.05 
0.09 

14' Low Profile Platform C None   0.0000 157.71 No Ice 
1/2'' Ice 
1'' Ice 

18.85 
24.30 
29.75 

18.85 
24.30 
29.75 

1.50 
1.80 
2.09 

***                   
14' Low Profile Platform C None   0.0000 144.71 No Ice 

1/2'' Ice 
1'' Ice 

18.85 
24.30 
29.75 

18.85 
24.30 
29.75 

1.50 
1.80 
2.09 

(4) 2'' STD Pipe (2.375 
OD)x6'-0'' 

A From Leg 4.00 
0.00 
0.00 

0.0000 144.71 No Ice 
1/2'' Ice 
1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

(4) 2'' STD Pipe (2.375 
OD)x6'-0'' 

B From Leg 4.00 
0.00 
0.00 

0.0000 144.71 No Ice 
1/2'' Ice 
1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

(4) 2'' STD Pipe (2.375 
OD)x6'-0'' 

C From Leg 4.00 
0.00 
0.00 

0.0000 144.71 No Ice 
1/2'' Ice 
1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.02 
0.03 
0.05 

 
 
 
 

 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 90 deg - No Ice 
5 0.9 Dead+1.6 Wind 90 deg - No Ice 
6 1.2 Dead+1.6 Wind 180 deg - No Ice 
7 0.9 Dead+1.6 Wind 180 deg - No Ice 
8 1.2 Dead+1.0 Ice+1.0 Temp 
9 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 

10 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
11 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
12 Dead+Wind 0 deg - Service 
13 Dead+Wind 90 deg - Service 
14 Dead+Wind 180 deg - Service 

 
 

  Maximum Member Forces   
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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 

L1 175 - 160 Pole Max Tension 8 0.00 0.00 0.00 
      Max. Compression 8 -21.08 -0.10 -1.01 
      Max. Mx 4 -7.26 -138.44 -0.42 
      Max. My 6 -7.26 0.01 -138.99 
      Max. Vy 4 10.56 -138.44 -0.42 
      Max. Vx 6 10.57 0.01 -138.99 
      Max. Torque 2     -0.10 

L2 160 - 140 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 8 -44.43 -0.87 -2.47 
      Max. Mx 4 -16.95 -446.55 -1.18 
      Max. My 6 -16.95 -0.52 -447.26 
      Max. Vy 4 17.80 -446.55 -1.18 
      Max. Vx 6 17.80 -0.52 -447.26 
      Max. Torque 3     -0.41 

L3 140 - 120 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 8 -51.43 -0.90 -3.46 
      Max. Mx 4 -21.55 -818.85 -1.98 
      Max. My 6 -21.55 -1.00 -819.77 
      Max. Vy 4 19.41 -818.85 -1.98 
      Max. Vx 6 19.40 -1.00 -819.77 
      Max. Torque 3     -0.41 

L4 120 - 100 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 8 -59.29 -0.92 -4.54 
      Max. Mx 4 -26.76 -1224.23 -2.84 
      Max. My 6 -26.76 -1.49 -1225.39 
      Max. Vy 4 21.12 -1224.23 -2.84 
      Max. Vx 6 21.11 -1.49 -1225.39 
      Max. Torque 3     -0.41 

L5 100 - 80 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 8 -67.99 -0.93 -5.68 
      Max. Mx 4 -32.57 -1664.45 -3.74 
      Max. My 6 -32.57 -1.97 -1665.91 
      Max. Vy 4 22.90 -1664.45 -3.74 
      Max. Vx 6 22.89 -1.97 -1665.91 
      Max. Torque 3     -0.41 

L6 80 - 60 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 8 -77.50 -0.93 -6.81 
      Max. Mx 4 -38.96 -2140.50 -4.68 
      Max. My 6 -38.96 -2.45 -2142.30 
      Max. Vy 4 24.70 -2140.50 -4.68 
      Max. Vx 6 24.69 -2.45 -2142.30 
      Max. Torque 3     -0.41 

L7 60 - 40 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 8 -87.77 -0.93 -8.02 
      Max. Mx 4 -45.95 -2652.11 -5.66 
      Max. My 6 -45.95 -2.92 -2654.29 
      Max. Vy 4 26.46 -2652.11 -5.66 
      Max. Vx 6 26.45 -2.92 -2654.29 
      Max. Torque 3     -0.41 

L8 40 - 20 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 8 -99.75 -0.93 -9.17 
      Max. Mx 4 -54.84 -3195.58 -6.63 
      Max. My 6 -54.84 -3.39 -3198.15 
      Max. Vy 4 27.88 -3195.58 -6.63 
      Max. Vx 6 27.88 -3.39 -3198.15 
      Max. Torque 3     -0.41 

L9 20 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 8 -113.20 -0.93 -10.06 
      Max. Mx 4 -65.64 -3766.59 -7.59 
      Max. My 6 -65.64 -3.85 -3769.54 
      Max. Vy 4 29.21 -3766.59 -7.59 
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No. 

Elevation 

ft 

Component 

Type 

Condition Gov. 

Load 

Comb. 

Axial 

 

K 

Major Axis 

Moment 

kip-ft 

Minor Axis 

Moment 

kip-ft 

      Max. Vx 6 29.20 -3.85 -3769.54 
      Max. Torque 3     -0.40 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 8 113.20 -0.00 -0.00 
  Max. Hx 3 49.23 0.02 29.19 
  Max. Hz 2 65.64 0.02 29.19 
  Max. Mx 2 3761.96 0.02 29.19 
  Max. Mz 4 3766.59 -29.19 -0.02 
  Max. Torsion 7 0.40 -0.02 -29.19 
  Min. Vert 3 49.23 0.02 29.19 
  Min. Hx 4 65.64 -29.19 -0.02 
  Min. Hz 6 65.64 -0.02 -29.19 
  Min. Mx 6 -3769.54 -0.02 -29.19 
  Min. Mz 2 -3.74 0.02 29.19 
  Min. Torsion 3 -0.40 0.02 29.19 
      

 
 

 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 54.70 0.00 0.00 3.04 -0.04 0.00 
1.2 Dead+1.6 Wind 0 deg - No 
Ice 

65.64 -0.02 -29.19 -3761.96 3.74 0.40 

0.9 Dead+1.6 Wind 0 deg - No 
Ice 

49.23 -0.02 -29.19 -3728.03 3.72 0.40 

1.2 Dead+1.6 Wind 90 deg - No 
Ice 

65.64 29.19 0.02 7.59 -3766.59 0.23 

0.9 Dead+1.6 Wind 90 deg - No 
Ice 

49.23 29.19 0.02 6.57 -3731.67 0.23 

1.2 Dead+1.6 Wind 180 deg - 
No Ice 

65.64 0.02 29.19 3769.54 -3.85 -0.40 

0.9 Dead+1.6 Wind 180 deg - 
No Ice 

49.23 0.02 29.19 3733.66 -3.79 -0.40 

1.2 Dead+1.0 Ice+1.0 Temp 113.20 0.00 0.00 10.06 -0.93 0.00 
1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp 

113.20 -0.00 -10.35 -1371.54 -0.23 0.08 

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

113.20 10.35 0.00 11.12 -1383.06 0.08 

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

113.20 0.00 10.35 1392.30 -1.70 -0.08 

Dead+Wind 0 deg - Service 54.70 -0.00 -6.25 -798.05 0.76 0.09 
Dead+Wind 90 deg - Service 54.70 6.25 0.00 3.95 -801.41 0.05 
Dead+Wind 180 deg - Service 54.70 0.00 6.25 804.34 -0.85 -0.09 
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 Solution Summary   
 
 

Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 

PY 

K 

PZ 

K 

PX 

K 

PY 

K 

PZ 

K 

1 0.00 -54.70 0.00 0.00 54.70 0.00 0.000% 
2 -0.02 -65.64 -29.19 0.02 65.64 29.19 0.000% 
3 -0.02 -49.23 -29.19 0.02 49.23 29.19 0.000% 
4 29.19 -65.64 0.02 -29.19 65.64 -0.02 0.000% 
5 29.19 -49.23 0.02 -29.19 49.23 -0.02 0.000% 
6 0.02 -65.64 29.19 -0.02 65.64 -29.19 0.000% 
7 0.02 -49.23 29.19 -0.02 49.23 -29.19 0.000% 
8 0.00 -113.20 0.00 -0.00 113.20 -0.00 0.000% 
9 -0.00 -113.20 -10.35 0.00 113.20 10.35 0.000% 

10 10.35 -113.20 0.00 -10.35 113.20 -0.00 0.000% 
11 0.00 -113.20 10.35 -0.00 113.20 -10.35 0.000% 
12 -0.00 -54.70 -6.25 0.00 54.70 6.25 0.000% 
13 6.25 -54.70 0.00 -6.25 54.70 -0.00 0.000% 
14 0.00 -54.70 6.25 -0.00 54.70 -6.25 0.000% 

 
 
 

 Non-Linear Convergence Results   
 

Load 

Combination 

Converged? Number 

 of Cycles 

Displacement 

Tolerance 

Force 

Tolerance 

1 Yes 4 0.00000001 0.00000001 
2 Yes 4 0.00000001 0.00089365 
3 Yes 4 0.00000001 0.00049422 
4 Yes 4 0.00000001 0.00090188 
5 Yes 4 0.00000001 0.00049131 
6 Yes 4 0.00000001 0.00097997 
7 Yes 4 0.00000001 0.00056273 
8 Yes 4 0.00000001 0.00016446 
9 Yes 6 0.00000001 0.00020853 

10 Yes 6 0.00000001 0.00021089 
11 Yes 6 0.00000001 0.00021244 
12 Yes 4 0.00000001 0.00014366 
13 Yes 4 0.00000001 0.00014356 
14 Yes 4 0.00000001 0.00014516 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

L1 175 - 160 15.385 14 0.8259 0.0005 
L2 160 - 140 12.825 14 0.7937 0.0004 
L3 140 - 120 9.655 14 0.7036 0.0003 
L4 120 - 100 6.925 14 0.5887 0.0002 
L5 100 - 80 4.687 14 0.4723 0.0001 
L6 80 - 60 2.927 14 0.3624 0.0001 
L7 60 - 40 1.612 14 0.2610 0.0000 
L8 40 - 20 0.707 14 0.1680 0.0000 
L9 20 - 0 0.177 14 0.0822 0.0000 
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 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

178.58 AIR 32 B66Aa B2a w/ Mount Pipe 14 15.385 0.8259 0.0005 50966 
168.71 DC6-48-60-18-8F 14 14.302 0.8148 0.0005 40513 
157.71 GPS_A 14 12.444 0.7862 0.0004 15892 
144.71 14' Low Profile Platform 14 10.366 0.7286 0.0003 11391 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

L1 175 - 160 72.157 6 3.8732 0.0021 
L2 160 - 140 60.161 6 3.7235 0.0020 
L3 140 - 120 45.294 6 3.3021 0.0013 
L4 120 - 100 32.487 6 2.7630 0.0008 
L5 100 - 80 21.985 6 2.2168 0.0005 
L6 80 - 60 13.727 6 1.7007 0.0004 
L7 60 - 40 7.560 6 1.2244 0.0002 
L8 40 - 20 3.313 6 0.7878 0.0001 
L9 20 - 0 0.830 6 0.3856 0.0001 

      
  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

178.58 AIR 32 B66Aa B2a w/ Mount Pipe 6 72.157 3.8732 0.0021 11039 
168.71 DC6-48-60-18-8F 6 67.084 3.8220 0.0021 8775 
157.71 GPS_A 6 58.376 3.6883 0.0019 3436 
144.71 14' Low Profile Platform 6 48.632 3.4192 0.0014 2450 

  
 
 

 Compression Checks   
 
 

 Pole Design Data    
 
Section 

No. 
Elevation 

 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 

Pu 

Pn 

L1 175 - 160 (1) P24x3/8 15.00 0.00 0.0 27.8325 -7.26 1052.07 0.007  
L2 160 - 140 (2) P30x3/8 20.00 0.00 0.0 34.9011 -16.95 1311.06 0.013  
L3 140 - 120 (3) P36x3/8 20.00 0.00 0.0 41.9697 -21.55 1490.10 0.014  
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Project 

175' Monopole 
Date 

08/14/19  
Client 

T-Mobile 
Designed by 

Ian Marinaccio    

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

Pn 

 

K 

Ratio 

Pu 

Pn 

L4 120 - 100 (4) P42x3/8 20.00 0.00 0.0 49.0383 -26.76 1668.87 0.016  
L5 100 - 80 (5) P48x3/8 20.00 0.00 0.0 56.1069 -32.57 1847.49 0.018  
L6 80 - 60 (6) P54x3/8 20.00 0.00 0.0 63.1755 -38.96 2026.00 0.019  
L7 60 - 40 (7) P60x3/8 20.00 0.00 0.0 70.2440 -45.95 2204.43 0.021  
L8 40 - 20 (8) P60x1/2 20.00 0.00 0.0 93.4624 -54.84 3125.69 0.018  
L9 20 - 0 (9) P60x5/8 20.00 0.00 0.0 116.583

0 
-65.64 4139.15 0.016  

                    
 
 

 Pole Bending Design Data    
 
Section 

No. 

Elevation 

 

ft 

Size 

 

Mux 

 

kip-ft 

Mnx 

 

kip-ft 

Ratio 

Mux 

Mnx 

Muy 

 

kip-ft 

Mny 

 

kip-ft 

Ratio 

Muy 

Mny 

L1 175 - 160 (1) P24x3/8 138.99 623.72 0.223 0.00 623.72 0.000 
L2 160 - 140 (2) P30x3/8 447.26 947.86 0.472 0.00 947.86 0.000 
L3 140 - 120 (3) P36x3/8 819.77 1338.81 0.612 0.00 1338.81 0.000 
L4 120 - 100 (4) P42x3/8 1225.38 1796.56 0.682 0.00 1796.56 0.000 
L5 100 - 80 (5) P48x3/8 1665.92 2321.11 0.718 0.00 2321.11 0.000 
L6 80 - 60 (6) P54x3/8 2142.30 2912.46 0.736 0.00 2912.46 0.000 
L7 60 - 40 (7) P60x3/8 2654.30 3570.61 0.743 0.00 3570.61 0.000 
L8 40 - 20 (8) P60x1/2 3198.16 4860.41 0.658 0.00 4860.41 0.000 
L9 20 - 0 (9) P60x5/8 3769.54 6198.18 0.608 0.00 6198.18 0.000 

                  
 
 

 Pole Shear Design Data    
 
Section 

No. 

Elevation 

 
ft 

Size 

 

Actual 

Vu 

K 

Vn 

 
K 

Ratio 

Vu 

Vn 

Actual 

Tu 

kip-ft 

Tn 

 
kip-ft 

Ratio 

Tu 

Tn 

L1 175 - 160 (1) P24x3/8 10.57 526.03 0.020 0.10 1019.71 0.000 
L2 160 - 140 (2) P30x3/8 17.80 655.53 0.027 0.40 1598.37 0.000 
L3 140 - 120 (3) P36x3/8 19.40 745.05 0.026 0.40 2189.07 0.000 
L4 120 - 100 (4) P42x3/8 21.11 834.44 0.025 0.40 2868.84 0.000 
L5 100 - 80 (5) P48x3/8 22.89 923.75 0.025 0.40 3637.70 0.000 
L6 80 - 60 (6) P54x3/8 24.69 1013.00 0.024 0.40 4495.63 0.000 
L7 60 - 40 (7) P60x3/8 26.45 1102.21 0.024 0.40 5442.62 0.000 
L8 40 - 20 (8) P60x1/2 27.88 1562.84 0.018 0.40 7685.07 0.000 
L9 20 - 0 (9) P60x5/8 29.20 2069.58 0.014 0.40 10134.58 0.000 

                  
 
 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 

ft 

Ratio 

Pu 

Pn 

Ratio 

Mux 

Mnx 

Ratio 

Muy 

Mny 

Ratio 

Vu 

Vn 

Ratio 

Tu 

Tn 

Comb. 
Stress 

Ratio 

Allow. 
Stress 

Ratio 

Criteria 

L1 175 - 160 (1) 0.007 0.223 0.000 0.020 0.000 0.230  

 

1.000 4.8.2  

L2 160 - 140 (2) 0.013 0.472 0.000 0.027 0.000 0.486  1.000 4.8.2  
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Project 

175' Monopole 
Date 

08/14/19  
Client 

T-Mobile 
Designed by 

Ian Marinaccio    

Section 

No. 

Elevation 

 

ft 

Ratio 

Pu 

Pn 

Ratio 

Mux 

Mnx 

Ratio 

Muy 

Mny 

Ratio 

Vu 

Vn 

Ratio 

Tu 

Tn 

Comb. 

Stress 

Ratio 

Allow. 

Stress 

Ratio 

Criteria 

 
L3 140 - 120 (3) 0.014 0.612 0.000 0.026 0.000 0.627  

 

1.000 4.8.2  

L4 120 - 100 (4) 0.016 0.682 0.000 0.025 0.000 0.699  

 

1.000 4.8.2  

L5 100 - 80 (5) 0.018 0.718 0.000 0.025 0.000 0.736  

 

1.000 4.8.2  

L6 80 - 60 (6) 0.019 0.736 0.000 0.024 0.000 0.755  

 

1.000 4.8.2  

L7 60 - 40 (7) 0.021 0.743 0.000 0.024 0.000 0.765  

 

1.000 4.8.2  

L8 40 - 20 (8) 0.018 0.658 0.000 0.018 0.000 0.676  

 

1.000 4.8.2  

L9 20 - 0 (9) 0.016 0.608 0.000 0.014 0.000 0.624  

 

1.000 4.8.2  

                    
 
 
 
 

 Section Capacity Table 
 
Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

K 

øPallow 

K 

% 

Capacity 

Pass 

Fail 

L1 175 - 160 Pole P24x3/8 1 -7.26 1052.07 23.0 Pass  
L2 160 - 140 Pole P30x3/8 2 -16.95 1311.06 48.6 Pass  
L3 140 - 120 Pole P36x3/8 3 -21.55 1490.10 62.7 Pass  
L4 120 - 100 Pole P42x3/8 4 -26.76 1668.87 69.9 Pass  
L5 100 - 80 Pole P48x3/8 5 -32.57 1847.49 73.6 Pass  
L6 80 - 60 Pole P54x3/8 6 -38.96 2026.00 75.5 Pass  
L7 60 - 40 Pole P60x3/8 7 -45.95 2204.43 76.5 Pass  
L8 40 - 20 Pole P60x1/2 8 -54.84 3125.69 67.6 Pass  
L9 20 - 0 Pole P60x5/8 9 -65.64 4139.15 62.4 Pass  

              Summary   
            Pole (L7) 76.5 Pass  
      RATING = 76.5 Pass  
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Monopole Base Plate Connection

#VALUE!

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

(52) 1-1/4" ø bolts (A615-75 N; Fy=75 ksi, Fu=100 ksi) on 66.96" BC             Pu_c = 53.22 φPn_t = 77.52 Stress Rating

             Vu = 0.56 φVn = n/a 70.1%

Base Plate Data             Mu = n/a φMn = n/a Pass

70" OD x 1.25" Plate (A36; Fy=36 ksi, Fu=58 ksi)

 Base Plate Summary  

Stiffener Data Max Stress (ksi): 4.73 (Shear)

(52) 8"H x 4.5"W x 0.625"T, Notch: 0.5" Allowable Stress (ksi): 19.44  

  plate: Fy= 36 ksi ; weld: Fy= 70 ksi Stress Rating: 24.3% Pass

  horiz. weld: 0.5" fillet

  vert. weld: 0.375" fillet Stiffener Summary  

 Horizontal Weld: 38.7% Pass

Pole Data Vertical Weld: 33.2% Pass

60" x 0.625" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi) Plate Flexure+Shear: 29.9% Pass

 Plate Tension+Shear: 47.6% Pass

 Plate Compression: 67.3% Pass

 Pole Summary  

 Punching Shear: 12.9% Pass

 

 

 

 

 

 

 

 

 

 

 

 

65.64

29.20

Adjusted Pole Reactions

Applied Loads

Site Name Manchester/ I-84 X63

Order # 9927.CT11140J

Analysis Considerations

Site Info

TIA-222 Revision G

Grout Considered: No

Analysis ResultsConnection Properties

Iar (in) 3.5
Eta Factor, η 0.5

Moment (kip-ft) 3769.54

Axial Force (kips) 65.64

Shear Force (kips) 29.20

Moment (kip-ft) 

Axial Force (kips) 

Shear Force (kips) 

0.00

 version 3.6.0 Analysis Date: 8/13/2019



Monopole Flange Plate Connection

Top Plate Data Bottom Plate Data

44" ID x 1.25" Plate (A36; Fy=36 ksi, Fu=58 ksi) 44" ID x 1.25" Plate (A36; Fy=36 ksi, Fu=58 ksi)

Top Stiffener Data Bottom Stiffener Data

(64) 10"H x 7"W x 0.625"T, Notch: 0.5" (64) 10"H x 7"W x 0.625"T, Notch: 0.5"

  plate: Fy= 36 ksi ; weld: Fy= 70 ksi   plate: Fy= 36 ksi ; weld: Fy= 70 ksi

  horiz. weld: 0.5" fillet   horiz. weld: 0.5" fillet

  vert. weld: 0.375" fillet   vert. weld: 0.375" fillet

  

Top Pole Data Bottom Pole Data

60" x 0.5" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi) 60" x 0.625" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi)

Max Load (kips) 41.97

Allowable (kips) 76.30

Stress Rating: 55.0% Pass

Elevation = 20 ft.

Order # 9927.CT11140J Axial Force (kips) 54.84

Shear Force (kips) 27.88

TIA-222 Revision G

Bottom Plate - InternalTop Plate - Internal

Connection Properties

Bolt Data

Analysis Results

Bolt Capacity

(64) 1-1/4" ø bolts (A325 N; Fy=81 ksi, Fu=105 ksi) on 56" BC

 

 Applied Loads

Site Name Manchester/ I-84 X63 Moment (kip-ft) 3198.15

version 3.6.0 Analysis Date: 8/13/2019



Monopole Flange Plate Connection

Top Plate Data Bottom Plate Data

44" ID x 1.25" Plate (A36; Fy=36 ksi, Fu=58 ksi) 44" ID x 1.25" Plate (A36; Fy=36 ksi, Fu=58 ksi)

Top Stiffener Data Bottom Stiffener Data

(63) 10"H x 7"W x 0.625"T, Notch: 0.5" (63) 10"H x 7"W x 0.625"T, Notch: 0.5"

  plate: Fy= 36 ksi ; weld: Fy= 70 ksi   plate: Fy= 36 ksi ; weld: Fy= 70 ksi

  horiz. weld: 0.5" fillet   horiz. weld: 0.5" fillet

  vert. weld: 0.375" fillet   vert. weld: 0.375" fillet

  

Top Pole Data Bottom Pole Data

60" x 0.375" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi) 60" x 0.5" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi)

Max Load (kips) 35.38

Allowable (kips) 76.31

Stress Rating: 46.4% Pass

Elevation = 40 ft.

Order # 9927.CT11140J Axial Force (kips) 45.95

Shear Force (kips) 26.45

TIA-222 Revision G

Bottom Plate - InternalTop Plate - Internal

Connection Properties

Bolt Data

Analysis Results

Bolt Capacity

(63) 1-1/4" ø bolts (A325 N; Fy=81 ksi, Fu=105 ksi) on 56" BC

 

 Applied Loads

Site Name Manchester/ I-84 X63 Moment (kip-ft) 2654.30

version 3.6.0 Analysis Date: 8/13/2019



Monopole Flange Plate Connection

Top Plate Data Bottom Plate Data

60" OD x 1.25" Plate (A36; Fy=36 ksi, Fu=58 ksi) 52" ID x 1.25" Plate (A36; Fy=36 ksi, Fu=58 ksi)

Top Stiffener Data Bottom Stiffener Data

(24) 5"H x 3"W x 0.625"T, Notch: 0.5" (24) 5"H x 3"W x 0.625"T, Notch: 0.5"

  plate: Fy= 36 ksi ; weld: Fy= 70 ksi   plate: Fy= 36 ksi ; weld: Fy= 70 ksi

  horiz. weld: 0.5" fillet   horiz. weld: 0.5" fillet

  vert. weld: 0.375" fillet   vert. weld: 0.375" fillet

  

Top Pole Data Bottom Pole Data

54" x 0.375" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi) 60" x 0.375" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi)

Max Load (kips) 37.44

Allowable (kips) 54.53

Stress Rating: 68.7% Pass

Elevation = 60 ft.

Order # 9927.CT11140J Axial Force (kips) 38.96

Shear Force (kips) 24.69

TIA-222 Revision G

Bottom Plate - InternalTop Plate - External

Connection Properties

Bolt Data

Analysis Results

Bolt Capacity

(48) 1" ø bolts (A325 N; Fy=92 ksi, Fu=120 ksi) on 56" BC

 

Applied Loads

Site Name Manchester/ I-84 X63 Moment (kip-ft) 2142.30

version 3.6.0 Analysis Date: 8/13/2019



Monopole Flange Plate Connection

Top Plate Data Bottom Plate Data

54" OD x 1.25" Plate (A36; Fy=36 ksi, Fu=58 ksi) 48" ID x 1" Plate (A36; Fy=36 ksi, Fu=58 ksi)

Top Stiffener Data Bottom Stiffener Data

(18) 5"H x 3"W x 0.625"T, Notch: 0.5" (18) 5"H x 3"W x 0.625"T, Notch: 0.5"

  plate: Fy= 36 ksi ; weld: Fy= 70 ksi   plate: Fy= 36 ksi ; weld: Fy= 70 ksi

  horiz. weld: 0.5" fillet   horiz. weld: 0.5" fillet

  vert. weld: 0.375" fillet   vert. weld: 0.375" fillet

  

Top Pole Data Bottom Pole Data

48" x 0.375" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi) 54" x 0.375" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi)

Max Load (kips) 42.64

Allowable (kips) 54.53

Stress Rating: 78.2% Pass

Elevation = 80 ft.

Order # 9927.CT11140J Axial Force (kips) 32.57

Shear Force (kips) 22.89

TIA-222 Revision G

Bottom Plate - InternalTop Plate - External

Connection Properties

Bolt Data

Analysis Results

Bolt Capacity

(36) 1" ø bolts (A325 N; Fy=92 ksi, Fu=120 ksi) on 51" BC

 

Applied Loads

Site Name Manchester/ I-84 X63 Moment (kip-ft) 1665.91

version 3.6.0 Analysis Date: 8/13/2019



Monopole Flange Plate Connection

Top Plate Data Bottom Plate Data

48" OD x 1.25" Plate (A36; Fy=36 ksi, Fu=58 ksi) 42" ID x 1" Plate (A36; Fy=36 ksi, Fu=58 ksi)

Top Stiffener Data Bottom Stiffener Data

(18) 5"H x 3"W x 0.625"T, Notch: 0.5" (18) 5"H x 3"W x 0.625"T, Notch: 0.5"

  plate: Fy= 36 ksi ; weld: Fy= 70 ksi   plate: Fy= 36 ksi ; weld: Fy= 70 ksi

  horiz. weld: 0.5" fillet   horiz. weld: 0.5" fillet

  vert. weld: 0.375" fillet   vert. weld: 0.375" fillet

  

Top Pole Data Bottom Pole Data

42" x 0.375" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi) 48" x 0.375" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi)

Max Load (kips) 35.56

Allowable (kips) 54.53

Stress Rating: 65.2% Pass

Elevation = 100 ft.

Order # 9927.CT11140J Axial Force (kips) 26.76

Shear Force (kips) 21.11

TIA-222 Revision G

Bottom Plate - InternalTop Plate - External

Connection Properties

Bolt Data

Analysis Results

Bolt Capacity

(36) 1" ø bolts (A325 N; Fy=92 ksi, Fu=120 ksi) on 45" BC

 

 Applied Loads

Site Name Manchester/ I-84 X63 Moment (kip-ft) 1225.39

version 3.6.0 Analysis Date: 8/13/2019



Monopole Flange Plate Connection

Top Plate Data Bottom Plate Data

42" OD x 1.25" Plate (A36; Fy=36 ksi, Fu=58 ksi) 35.5" ID x 1" Plate (A36; Fy=36 ksi, Fu=58 ksi)

Top Stiffener Data Bottom Stiffener Data

(16) 5"H x 3"W x 0.625"T, Notch: 0.5" (16) 5"H x 3"W x 0.625"T, Notch: 0.5"

  plate: Fy= 36 ksi ; weld: Fy= 70 ksi   plate: Fy= 36 ksi ; weld: Fy= 70 ksi

  horiz. weld: 0.5" fillet   horiz. weld: 0.5" fillet

  vert. weld: 0.375" fillet   vert. weld: 0.375" fillet

  

Top Pole Data Bottom Pole Data

36" x 0.375" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi) 42" x 0.375" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi)

Max Load (kips) 31.26

Allowable (kips) 54.53

Stress Rating: 57.3% Pass

Elevation = 120 ft.

Order # 9927.CT11140J Axial Force (kips) 21.55

Shear Force (kips) 19.40

TIA-222 Revision G

Bottom Plate - InternalTop Plate - External

Connection Properties

Bolt Data

Analysis Results

Bolt Capacity

(32) 1" ø bolts (A325 N; Fy=92 ksi, Fu=120 ksi) on 38.5" BC

 

 Applied Loads

Site Name Manchester/ I-84 X63 Moment (kip-ft) 819.77

version 3.6.0 Analysis Date: 8/13/2019



Monopole Flange Plate Connection

Top Plate Data Bottom Plate Data

36" OD x 1.25" Plate (A36; Fy=36 ksi, Fu=58 ksi) 29.5" ID x 1" Plate (A36; Fy=36 ksi, Fu=58 ksi)

Top Stiffener Data Bottom Stiffener Data

(16) 5"H x 3"W x 0.625"T, Notch: 0.5" (16) 5"H x 3"W x 0.625"T, Notch: 0.5"

  plate: Fy= 36 ksi ; weld: Fy= 70 ksi   plate: Fy= 36 ksi ; weld: Fy= 70 ksi

  horiz. weld: 0.5" fillet   horiz. weld: 0.5" fillet

  vert. weld: 0.375" fillet   vert. weld: 0.375" fillet

  

Top Pole Data Bottom Pole Data

30" x 0.375" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi) 36" x 0.375" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi)

Max Load (kips) 20.11

Allowable (kips) 54.53

Stress Rating: 36.9% Pass

Elevation = 140 ft.

Order # 9927.CT11140J Axial Force (kips) 16.95

Shear Force (kips) 17.80

TIA-222 Revision G

Bottom Plate - InternalTop Plate - External

Connection Properties

Bolt Data

Analysis Results

Bolt Capacity

(32) 1" ø bolts (A325 N; Fy=92 ksi, Fu=120 ksi) on 32.5" BC

 

 Applied Loads

Site Name Manchester/ I-84 X63 Moment (kip-ft) 447.26

version 3.6.0 Analysis Date: 8/13/2019



Monopole Flange Plate Connection

Top Plate Data Bottom Plate Data

30" OD x 1.25" Plate (A36; Fy=36 ksi, Fu=58 ksi) 23.5" ID x 1" Plate (A36; Fy=36 ksi, Fu=58 ksi)

Top Stiffener Data Bottom Stiffener Data

(10) 5"H x 3"W x 0.625"T, Notch: 0.5" (10) 5"H x 3"W x 0.625"T, Notch: 0.5"

  plate: Fy= 36 ksi ; weld: Fy= 70 ksi   plate: Fy= 36 ksi ; weld: Fy= 70 ksi

  horiz. weld: 0.5" fillet   horiz. weld: 0.5" fillet

  vert. weld: 0.375" fillet   vert. weld: 0.375" fillet

  

Top Pole Data Bottom Pole Data

24" x 0.375" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi) 30" x 0.375" round pole (A53-B-42; Fy=42 ksi, Fu=63 ksi)

Max Load (kips) 11.99

Allowable (kips) 54.53

Stress Rating: 22.0% Pass

Elevation = 160 ft.

Order # 9927.CT11140J Axial Force (kips) 7.26

Shear Force (kips) 10.57

TIA-222 Revision G

Bottom Plate - InternalTop Plate - External

Connection Properties

Bolt Data

Analysis Results

Bolt Capacity

(20) 1" ø bolts (A325 N; Fy=92 ksi, Fu=120 ksi) on 27" BC

 

 Applied Loads

Site Name Manchester/ I-84 X63 Moment (kip-ft) 138.99

version 3.6.0 Analysis Date: 8/13/2019



Tower Type:

66 kips Capacity Demand Rating Check

29 kips 6798.27 0.00 0.0% Pass

4484.82 29.00 0.6% Pass

7.50 3.49 46.6% Pass

3770 ft-kips 12962.10 4084.17 31.5% Pass

175 ft 5449.47 3987.50 73.2% Pass

ft 295.98 0.00 0.0% Pass

4 in 18370.97 117.95 0.6% Pass

in 2502.77 1760.45 70.3% Pass

621.12 344.23 55.4% Pass

0.164 0.000 0.0% Pass

Circular 3947.09 0.00 0.0% Pass

7 ft 0.164 0.000 0.0% Pass

0.5 ft 3947.09 0.00 0.0% Pass

9
34
4 Soil Rating: 46.6%

12 Structural Rating: 73.2%

Tie
3 in

10 ft
20 ft
3 ft
8
23
3 in

*Foundation information and soil properties based 
60 ksi soley on the previous analysis report by 
3 ksi Hudson Design Group

150 pcf

120 pcf
10.000 ksf <--Toggle between Gross and Net

34.000 ksf
degrees

0.3
3.50 ft
No
N/A ft

Top & Bot. Pad Rein. Different?:

Foundation Bearing on Rock?

SPT Blow Count, Nblows:
Base Friction, μ:

Pier Diameter, dpier:
Ext. Above Grade, E:
Pier Rebar Size, Sc:

Total Soil Unit Weight, γ:

Pier Rebar Quantity, mc:

Concrete Compressive Strength, F'c:

Pier Tie/Spiral Quantity, mt:
Pier Reinforcement Type:

Pier Clear Cover, ccpier:

Pad Properties

Pier Tie/Spiral Size, St:

Neglected Depth, N:

Uplift Shear, Vu_uplift:

Pier Shape:

Tower Height, H:
Base Face Width, BW:

Cohesion, Cu:
Ultimate Gross Bearing, Qult:

Pier Flexure (Comp.) (kip*ft)

Lateral (Sliding) (kips)

Bearing Pressure (ksf)

Uplift (kips)

Foundation Analysis Checks

Pier and Pad Foundation

Site Name:

Compression, Pcomp:

TIA-222 Revision:

Work Order:

Superstructure Analysis Reactions

G
Monopole

Manchester/ I-84 X63
9927.CT11140J

Block Foundation?:

Pad Shear - 2-way (Comp) (ksi)

Pier Flexure (Tension) (kip*ft)

Overturning (kip*ft)

Pad Flexure (kip*ft)

Pad Shear - 1-way (kips)

Pier Compression (kip)

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

Pad Shear - 2-way (Uplift) (ksi)

Pier Properties

BP Dist. Above Fdn, bpdist:
Bolt Circle / Bearing Plate Width, BC:

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

Uplift, Puplift:
Base Shear, Vu_comp:

Groundwater Depth, gw:

Rebar Grade, Fy:

Dry Concrete Density, δc:

Depth, D:
Pad Width, W:

Pad Thickness, T:
Pad Rebar Size (Bottom), Sp:

Pad Rebar Quantity (Bottom), mp:
Pad Clear Cover, ccpad:

Material Properties

Soil Properties

Friction Angle, ϕ:

Moment, Mu:

Version 3.2.0



 

 

 

 

 

 

 

 

MOUNT ANALYSIS 

 



Job No. 9927.CT11140J
Sheet No. 1 of 3

Calculated By JJ Date : 07/19/19
Checked By IM Date : 07/19/19

W.O.
Project Name

Location
County

Tower Type MP Monopole
Structure Class 2 Substantial hazard

Exposure Category B Suburban/wooded/obstructed
Topo Category 1 Flat or rolling terrain
Height of crest 0 ft

Without ice 97 mph* *Nominal converted from 135mph ultimate risk cat. 2
With ice 50 mph

Maintenance 40 mph
Ice thickness 1.00 in

Wind only 1.00 Height z (ft) 178.58
Wind with ice 1.00 Kh N/A
Ice thickness 1.00 Kzt 1.00

Kz 1.17
Ke 0.90 Kiz 1.18

Kt N/A No Ice 26.69

f N/A With Ice 7.09
zg 1200 Service 4.54
a 7 (tiz) Ice Thk 2.37

Kz,min 0.7 No Ice 26.69

Kd 0.95 With Ice 7.09
Gh 1.00 Service 4.54

WIND AND ICE LOADS PER TIA-222-G

9927.CT11140J
Manchester/ I-84 X63

60 Industrial Park Rd, Vernon, CT 06066
Tolland

Importance Factor

Supporting Data:

Basic Wind Speed (3-sec gust):

Wind Pressure, qz 
(psf)

Appurtenances 
(qzGh)

9927.CT11140J - Low-Profile Platform Analysis - Wind Loads Rev G_R1.xlsx WindLoads-TIA-G



Job No.
Sheet No. 2 of 3

Calculated By JJ Date : 07/19/19
Checked By IM Date : 07/19/19

(EPA)T=∑(CaAA)T Reduction Factor = 0.9

Wind Only Load Combinations

Antenna Configuration (E) or (P)

Qty per 
Sector z (ft)

Length or 
Diameter

(ft)
Width

(in)
Depth

(in)
Flat or 

Cylindrical?

Antenna

(Ca)T

Antenna

(Ca)N

Side Face 
(Aa)T
(ft^2)

Wind ward 
Side Face 
(CaAa)T

(ft^2)

Face 

Normal 

(Aa)N

(ft^2)

Windward 
face Normal 

(CaAa)N

(ft^2)

Normal Antenna 
Wind Load Each

(lb)

Transverse 
Antenna Wind 

Load Each
(lb)

Antenna Weight
(lb)

Total 
Weight

(lb)

AIR-32 B2A/B66A P 1 178.58 4.72 12.90 8.70 Flat 1.38 1.28 3.42 4.24 5.07 5.86 156 113 132.2 132.2

TMA E 2 178.58 1.32 14.00 3.10 Flat 1.32 1.20 0.34 0.81 1.54 3.32 44 11 33.0 66.0

RRU 4449 B71+B12 P 1 178.58 1.25 13.20 10.40 Flat 1.20 1.20 1.08 1.17 1.38 1.49 40 31 75.0 75.0

APX16DWV-16DWVS-E-A20 E 1 178.58 4.66 13.00 3.15 Flat 1.76 1.28 1.22 1.93 5.05 5.81 155 52 40.7 40.7

APXVAARR24_43-U-NA20 P 1 178.58 7.99 24.00 8.70 Flat 1.53 1.27 5.79 8.00 15.98 18.22 486 213 153.3 153.3
∑(CaAA)T 16.15 ∑(CaAA)N 34.69 467

Wind with Ice Load Combinations Ice Thk= 2.37 in

Antenna Configuration (E) or (P)

Qty per 
Sector z (ft)

Length or 
Diameter

(ft)
Width

(in)
Depth

(in)
Flat or 

Cylindrical?

Antenna

(Ca)T

Antenna

(Ca)N

Side 
Face 
(Aa)T

(ft^2)

Windward 
Side Face 
(CaAa)T

(ft^2)

Face 

Normal 

(Aa)N

(ft^2)

Windward 
Face 

Normal 

(CaAa)N

(ft^2)

Normal Antenna 
Wind Load Each

(lb)

Transverse 
Antenna Wind 

Load Each
(lb)

Ice Area for 
Weight (ft^2)

Ice Weight 
Alone (lbs)

AIR-32 B2A/B66A P 1 178.58 5.11 17.64 13.44 Cylindrical 0.72 0.72 5.72 3.72 7.51 4.88 35 26 17.0 187.6

TMA E 2 178.58 1.71 18.74 7.84 Cylindrical 0.7 0.7 1.12 1.41 2.67 3.37 12 5 3.8 41.5

RRU 4449 B71+B12 P 1 178.58 1.64 17.94 15.14 Cylindrical 0.7 0.7 2.07 1.31 2.46 1.55 11 9 4.9 54.3

APX16DWV-16DWVS-E-A20 E 1 178.58 5.05 17.74 7.89 Cylindrical 0.72 0.72 3.32 2.15 7.47 4.84 34 15 12.5 138.6

APXVAARR24_43-U-NA20 P 1 178.58 8.39 178.58 13.44 Cylindrical 0.7 0.7 9.39 5.92 124.80 78.63 92 42 43.6 481.3

∑(CaAA)T 14.50 ∑(CaAA)N 93.26 903

Maintenance Load Combinations

AIR-32 B2A/B66A (E) or (P)

Qty per 
Sector z (ft)

Length or 
Diameter

(ft)
Width

(in)
Depth

(in)
Flat or 

Cylindrical?

Antenna

(Ca)T

Antenna

(Ca)N

Side Face 

(Aa)T

(ft^2)

Windward 
Side Face 
(CaAa)T

(ft^2)

Face 

Normal 

(Aa)N

(ft^2)

Windward 
Face 

Normal 

(CaAa)N

(ft^2)

Normal Antenna 
Wind Load Each

(lb)

Transverse 
Antenna Wind 

Load Each
(lb)

AIR-32 B2A/B66A P 1 178.58 4.72 12.90 8.70 Flat 1.38 1.28 3.42 4.24 5.07 5.86 27 19

TMA E 2 178.58 1.32 14.00 3.10 Flat 1.32 1.20 0.34 0.81 1.54 3.32 8 2

RRU 4449 B71+B12 P 1 178.58 1.25 13.20 10.40 Flat 1.20 1.20 1.08 1.17 1.38 1.49 7 5

APX16DWV-16DWVS-E-A20 E 1 178.58 4.66 13.00 3.15 Flat 1.76 1.28 1.22 1.93 5.05 5.81 26 9

APXVAARR24_43-U-NA20 P 1 178.58 7.99 24.00 8.70 Flat 1.53 1.27 5.79 8.00 15.98 18.22 83 36

Appurtenance Information

Effective Projected Area for Appurtenance (EPA)A=Max((EPA)N,(EPA)T)

(EPA)N=∑(CaAA)N

9927.CT11140J

9927.CT11140J - Low-Profile Platform Analysis - Wind Loads Rev G_R1.xlsx Appurtenance Info



Job No.
Sheet No. 3 of 3

Calculated By JJ Date : 07/19/19
Checked By IM Date : 07/19/19

Mount Center Line= 178.58 ft

0.9

Mount Part Quantity
Length

(ft)

Projected 
Width

(in)

Depth 
(in)

Flat or 
Cylindrical

?

Drag 
Factor

Projected 
Area (ft^2)

Wind Force 
(lbs/ft)

Ice 
Weight 

Area
(ft^2)

Ice 
Weight
(lbs/ft)

Projected 
Area with 
Ice (ft^2)

Wind 
Force Ice 

(lbs/ft) 

Maintena
nce Force 

(lbs/ft)

4.5" OD Pipe - Face Horizontal 3 10.50 4.50 4.50 Cylindrical 1.2 14.18 10.8 37.09 13.0 29.09 5.9 1.8
1" Solid Rod - Grating Support 3 0.50 1.00 1.00 Cylindrical 1.2 0.15 2.4 0.39 2.9 0.86 3.7 0.4

2.38" OD Pipe - MountPIpe 9 6.00 2.38 2.38 Cylindrical 1.2 12.85 5.7 33.63 6.9 38.43 4.5 1.0
HSS 5x5 x3/8 - Standoff 3 2.50 5.00 5.00 Flat 2 6.25 20.0 12.50 18.4 12.17 10.4 3.4

.75" Solid Rod - Grating Support 6 2.50 0.75 0.75 Cylindrical 1.2 1.13 1.8 2.94 2.2 8.23 3.5 0.3
PL 1/2 x10 3 0.86 10.00 0.50 Flat 2 4.30 40.0 4.52 19.3 6.34 15.7 6.8

Existing Low-Profile Platform

9927.CT11140J

Reduction Factor =
Member lengths and widths based on mapping report by Hightower Solutions, dated 6/7/19. 

9927.CT11140J - Low-Profile Platform Analysis - Wind Loads Rev G_R1.xlsx Mount



Tectonic

John Julien

9927.CT11140J Low-profile platform.r3d

Y

XZ

Envelope Only Solution

Low-Profile Platform

SK - 15

July 19, 2019 at 12:37 PM



Tectonic

John Julien

9927.CT11140J Low-profile platform.r3d

Y

XZ

Low-Profile Platform July 19, 2019 at 12:45 PM

(P) APXVAARR24_43-U-NA20 ON 
NEW 8' 2.0 STD PIPE

(P) AIR-32 B2A/B66A

(E) APX16DWV-16DWVS-E-A20 
& TMAs

(P) RRU 4449 B71+B12 MOUNTED 
BEHIND ANTENNA



Tectonic

John Julien

9927.CT11140J

Low-Profile Platform

SK - 16

July 19, 2019 at 12:38 PM

Low-profile platform.r3d

-.066k

-.066k

-.066k

-.075k

-.075k

-.075k

-.077k

-.066k

-.077k

-.066k

-.02k

-.02k

-.077k

-.066k

-.077k-.066k

-.02k

-.02k

-.077k

-.066k

-.077k

-.066k

-.02k

-.02k

-.008ksf

-.008ksf

-.008ksf

Y

XZ

Loads: BLC 1, DL                              
Envelope Only Solution



Tectonic

John Julien

9927.CT11140J

Low-Profile Platform

SK - 17

July 19, 2019 at 12:38 PM

Low-profile platform.r3d

-.011k/ft

-.005k/ft

-.005k/ft

-.001k/ft

-.001k/ft

-.002k/ft

-.004k/ft

-.004k/ft

-.002k/ft

-.002k/ft

-.002k/ft

-.002k/ft

-.002k/ft

-.002k/ft

-.002k/ft
-.002k/ft

-.002k/ft

-.002k/ft
-.002k/ft

-.002k/ft
-.002k/ft

-.0009k/ft

-.002k/ft

-.002k/ft-.0009k/ft

-.002k/ft

-.002k/ft

-.002k/ft

-.001k/ft

-.001k/ft

-.002k/ft

-.0007867k/ft

-.0007867k/ft-.002k/ft

-.0009001k/ft

-.0008999k/ft

-.006k/ft

-.006k/ft

-.006k/ft

-.006k/ft

-.006k/ft
-.006k/ft

-.006k/ft

-.006k/ft

-.006k/ft

-.0009k/ft

-.0009k/ft

-.002k/ft
-.002k/ft

-.0008999k/ft

-.0009001k/ft -.044k

-.044k

-.044k

-.04k

-.04k

-.04k

-.242k

-.078k-.242k

-.078k

-.077k

-.077k

-.242k

-.078k

-.242k

-.078k

-.077k

-.077k

-.242k

-.078k

-.242k

-.078k

-.077k

-.077k

Y

XZ

Loads: BLC 2, WLX                             
Envelope Only Solution



Tectonic

John Julien

9927.CT11140J

Low-Profile Platform

SK - 18

July 19, 2019 at 12:39 PM

Low-profile platform.r3d

-.01k/ft

-.01k/ft

-.002k/ft

-.002k/ft

-.005k/ft

-.003k/ft

-.003k/ft

-.002k/ft

-.002k/ft

-.002k/ft

-.002k/ft

-.002k/ft

-.002k/ft

-.001k/ft

-.001k/ft

-.001k/ft

-.001k/ft

-.001k/ft

-.001k/ft

-.001k/ft
-.001k/ft

-.001k/ft

-.001k/ft
-.001k/ft

-.001k/ft
-.001k/ft

-.002k/ft

-.001k/ft

-.001k/ft
-.002k/ft

-.001k/ft

-.002k/ft

-.002k/ft

-.0001425k/ft

-.002k/ft

-.002k/ft

-.0001425k/ft

-.002k/ft

-.002k/ft

-.002k/ft

-.002k/ft

-.006k/ft

-.006k/ft

-.006k/ft

-.006k/ft

-.006k/ft
-.006k/ft

-.006k/ft

-.006k/ft

-.006k/ft

-.002k/ft

-.002k/ft

-.002k/ft

-.002k/ft -.044k

-.044k

-.044k

-.04k

-.04k

-.04k

-.242k

-.078k-.242k

-.078k

-.077k

-.077k

-.242k

-.078k

-.242k

-.078k

-.077k

-.077k

-.242k

-.078k

-.242k

-.078k

-.077k

-.077k

Y

XZ

Loads: BLC 3, WLZ                             
Envelope Only Solution



Tectonic

John Julien

9927.CT11140J

Low-Profile Platform

SK - 19

July 19, 2019 at 12:39 PM

Low-profile platform.r3d

-.013k/ft

-.013k/ft

-.013k/ft

-.002k/ft
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-.01k/ft

-.01k/ft
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-.003k/ft
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-.003k/ft
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-.002k/ft
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-.002k/ft-.002k/ft

-.002k/ft
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-.002k/ft

-.002k/ft
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-.002k/ft-.002k/ft
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-.007k/ft

-.007k/ft

-.007k/ft

-.007k/ft

-.007k/ft
-.007k/ft
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-.007k/ft
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-.002k/ft

-.002k/ft

-.002k/ft
-.002k/ft

-.002k/ft

-.002k/ft

-.041k

-.041k

-.041k

-.054k

-.054k

-.054k

-.24k

-.094k

-.24k

-.094k

-.069k
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-.24k

-.094k

-.24k

-.094k

-.069k

-.069k

-.24k

-.094k

-.24k

-.094k

-.069k

-.069k

Y

XZ

Loads: BLC 4, DL (ICE)                        
Envelope Only Solution



Tectonic

John Julien

9927.CT11140J

Low-Profile Platform

SK - 20

July 19, 2019 at 12:39 PM

Low-profile platform.r3d

-.006k/ft

-.003k/ft

-.003k/ft

-.003k/ft

-.003k/ft

-.005k/ft

-.005k/ft

-.005k/ft

-.003k/ft

-.003k/ft

-.003k/ft

-.003k/ft

-.003k/ft

-.003k/ft

-.003k/ft
-.003k/ft

-.003k/ft

-.003k/ft
-.003k/ft

-.003k/ft
-.003k/ft

-.002k/ft

-.003k/ft

-.003k/ft-.002k/ft
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-.004k/ft

-.003k/ft

-.002k/ft

-.002k/ft

-.003k/ft

-.002k/ft

-.002k/ft
-.003k/ft

-.002k/ft

-.002k/ft

-.004k/ft

-.004k/ft

-.004k/ft

-.004k/ft

-.004k/ft
-.004k/ft

-.004k/ft

-.004k/ft

-.004k/ft

-.002k/ft

-.002k/ft

-.004k/ft
-.003k/ft

-.002k/ft

-.002k/ft -.012k

-.012k

-.012k

-.034k

-.034k

-.034k

-.046k

-.017k-.046k

-.017k

-.017k

-.017k

-.046k

-.017k

-.046k

-.017k

-.017k

-.017k

-.046k

-.017k

-.046k

-.017k

-.017k

-.017k

Y

XZ

Loads: BLC 5, WLX (ICE)                       
Envelope Only Solution



Tectonic

John Julien

9927.CT11140J

Low-Profile Platform

SK - 21

July 19, 2019 at 12:40 PM

Low-profile platform.r3d

-.005k/ft

-.005k/ft

-.004k/ft

-.004k/ft

-.005k/ft

-.003k/ft

-.003k/ft

-.004k/ft

-.004k/ft

-.004k/ft

-.004k/ft

-.004k/ft

-.004k/ft
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-.002k/ft
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-.002k/ft
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-.003k/ft
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-.004k/ft
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-.0002849k/ft

-.003k/ft

-.003k/ft

-.0002849k/ft

-.004k/ft

-.004k/ft

-.003k/ft

-.003k/ft

-.004k/ft

-.004k/ft

-.004k/ft

-.004k/ft

-.004k/ft
-.004k/ft

-.004k/ft

-.004k/ft

-.004k/ft

-.003k/ft

-.003k/ft

-.003k/ft

-.003k/ft
-.012k

-.012k

-.012k

-.034k

-.034k

-.034k

-.046k

-.017k-.046k

-.017k

-.017k

-.017k

-.046k

-.017k

-.046k

-.017k

-.017k

-.017k

-.046k

-.017k

-.046k

-.017k

-.017k

-.017k

Y

XZ

Loads: BLC 6, WLZ (ICE)                       
Envelope Only Solution



Tectonic

John Julien

9927.CT11140J

Low-Profile Platform

SK - 23

July 19, 2019 at 12:41 PM

Low-profile platform.r3d

-.002k/ft

-.0009k/ft

-.0009k/ft

-.00015k/ft
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-.0003k/ft

-.0002598k/ft

-.0002598k/ft
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-.0003464k/ft
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-.0003464k/ft
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-.0002598k/ft-.00015k/ft

-.0002598k/ft

-.0003k/ft
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-.0001681k/ft

-.0001681k/ft

-.0002992k/ft

-.0001311k/ft

-.0001311k/ft

-.00015k/ft

-.001k/ft

-.001k/ft

-.001k/ft

-.001k/ft

-.001k/ft
-.001k/ft
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-.001k/ft

-.001k/ft
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-.00015k/ft
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-.00015k/ft
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-.007k
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-.041k

-.013k-.041k

-.013k
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-.013k

-.041k

-.013k

-.041k

-.013k

-.013k

-.013k

-.041k

-.013k

-.041k

-.013k

-.013k

-.013k

Y

XZ

Loads: BLC 7, WLX (MAINT)                     
Envelope Only Solution



Tectonic

John Julien

9927.CT11140J

Low-Profile Platform

SK - 24

July 19, 2019 at 12:41 PM

Low-profile platform.r3d
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-.0002598k/ft

-.008k
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-.007k
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-.013k
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-.013k

-.041k
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-.013k

Y

XZ

Loads: BLC 8, WLZ (MAINT)                     
Envelope Only Solution



Tectonic

John Julien

9927.CT11140J

Low-Profile Platform

SK - 25

July 19, 2019 at 12:41 PM

Low-profile platform.r3d

-.5k

Y

XZ

Loads: BLC 9, Lm1                             
Envelope Only Solution

MAN LOAD AT ANTENNA PIPE LOCATIONS



Tectonic

John Julien

9927.CT11140J

Low-Profile Platform

SK - 14

July 19, 2019 at 12:37 PM

Low-profile platform.r3d
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Code Check
( Env )

No Calc
  > 1.0
.90-1.0
.75-.90
.50-.75
 0.-.50

Member Code Checks Displayed (Enveloped)
Envelope Only Solution

.72 < 1 OK



Company : Tectonic July 19, 2019
12:34 PMDesigner : John Julien

Job Number : 9927.CT11140J Checked By: IM
Model Name : Low-Profile Platform

Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm (\1E...Density[k/ft... Yield[ksi] Ry Fu[ksi] Rt

1 A992 29000 11154 .3 .65 .49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 .3 .65 .49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 .3 .65 .49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 .3 .65 .527 42 1.4 58 1.3
5 A500 Gr.B Rect 29000 11154 .3 .65 .527 46 1.4 58 1.3
6 A53 Gr.B 29000 11154 .3 .65 .49 35 1.6 60 1.2
7 A1085 29000 11154 .3 .65 .49 50 1.4 65 1.3

Basic Load Cases
BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distributed Area(Me... Surface(P...

1 DL DL -1.05 24 3
2 WLX WL+X 24 60
3 WLZ WL+Z 24 60
4 DL (ICE) SL 24 60
5 WLX (ICE) WL+X 24 60
6 WLZ (ICE) WL+Z 24 60
7 WLX (MAINT) WL+X 24 56
8 WLZ (MAINT) WL+Z 24 56
9 Lm1 OL1 1
10 Lm2 OL2 1
11 Lm3 OL3 1
12 BLC 1 Transient Area... None 12

Load Combinations
Description So...P... S... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa...

1 1.4D Yes Y 1 1.4
2 1.2D+1.6WLX Yes Y 1 1.2 2 1.6
3 1.2D+1.6WLZ Yes Y 1 1.2 3 1.6
4 1.2D+1.6(WLX+WLZ) - 0...Yes Y 1 1.2 2 1.6
5 1.2D+1.6(WLX+WLZ) - 3...Yes Y 1 1.2 2 1.3... 3 .8
6 1.2D+1.6(WLX+WLZ) - 6...Yes Y 1 1.2 2 .8 3 1.3...

7 1.2D+1.6(WLX+WLZ) - 9...Yes Y 1 1.2 2 3 1.6
8 1.2D+1.6(WLX+WLZ) - 1...Yes Y 1 1.2 2 -.8 3 1.3...

9 1.2D+1.6(WLX+WLZ) - 1...Yes Y 1 1.2 2 -1.... 3 .8
10 1.2D+1.6(WLX+WLZ) - 1...Yes Y 1 1.2 2 -1.6 3
11 1.2D+1.6(WLX+WLZ) - 2...Yes Y 1 1.2 2 -1.... 3 -.8
12 1.2D+1.6(WLX+WLZ) - 2...Yes Y 1 1.2 2 -.8 3 -1....

13 1.2D+1.6(WLX+WLZ) - 2...Yes Y 1 1.2 2 3 -1.6
14 1.2D+1.6(WLX+WLZ) - 3...Yes Y 1 1.2 2 .8 3 -1....

15 1.2D+1.6(WLX+WLZ) - 3...Yes Y 1 1.2 2 1.3... 3 -.8
16 **Wind Load with Ice**

17 1.2D+1.0Di+1.0WLXi Yes Y 1 1.2 4 1 5 1
18 1.2D+1.0Di+1.0WLZi Yes Y 1 1.2 4 1 6 1
19 1.2D+1.0Di+1.0(WLXi+... Yes Y 1 1.2 4 1 5 1 6
20 1.2D+1.0Di+1.0(WLXi+... Yes Y 1 1.2 4 1 5 .87 6 .5
21 1.2D+1.0Di+1.0(WLXi+... Yes Y 1 1.2 4 1 5 .5 6 .87
22 1.2D+1.0Di+1.0(WLXi+... Yes Y 1 1.2 4 1 5 6 1
23 1.2D+1.0Di+1.0(WLXi+... Yes Y 1 1.2 4 1 5 -.5 6 .87
24 1.2D+1.0Di+1.0(WLXi+... Yes Y 1 1.2 4 1 5 -.87 6 .5
25 1.2D+1.0Di+1.0(WLXi+... Yes Y 1 1.2 4 1 5 -1 6
26 1.2D+1.0Di+1.0(WLXi+... Yes Y 1 1.2 4 1 5 -.87 6 -.5
27 1.2D+1.0Di+1.0(WLXi+... Yes Y 1 1.2 4 1 5 -.5 6 -.87
28 1.2D+1.0Di+1.0(WLXi+... Yes Y 1 1.2 4 1 5 6 -1
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Load Combinations (Continued)
Description So...P... S... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa... BLCFa...

29 1.2D+1.0Di+1.0(WLXi+... Yes Y 1 1.2 4 1 5 .5 6 -.87
30 1.2D+1.0Di+1.0(WLXi+... Yes Y 1 1.2 4 1 5 .87 6 -.5
31 **Maintenance Load (Wit... Y
32 1.2D+1.5Lm1+1.0WLX (... Yes Y 1 1.2 9 1.5 7 1 8
33 1.2D+1.5Lm1+1.0WLZ (... Yes Y 1 1.2 9 1.5 7 8 1
34 1.2D+1.5Lm1+1.0(WLX+...Yes Y 1 1.2 9 1.5 7 1 8
35 1.2D+1.5Lm1+1.0(WLX+...Yes Y 1 1.2 9 1.5 7 .87 8 .5
36 1.2D+1.5Lm1+1.0(WLX+...Yes Y 1 1.2 9 1.5 7 .5 8 .87
37 1.2D+1.5Lm1+1.0(WLX+...Yes Y 1 1.2 9 1.5 7 8 1
38 1.2D+1.5Lm1+1.0(WLX+...Yes Y 1 1.2 9 1.5 7 -.5 8 .87
39 1.2D+1.5Lm1+1.0(WLX+...Yes Y 1 1.2 9 1.5 7 -.87 8 .5
40 1.2D+1.5Lm1+1.0(WLX+...Yes Y 1 1.2 9 1.5 7 -1 8
41 1.2D+1.5Lm1+1.0(WLX+...Yes Y 1 1.2 9 1.5 7 -.87 8 -.5
42 1.2D+1.5Lm1+1.0(WLX+...Yes Y 1 1.2 9 1.5 7 -.5 8 -.87
43 1.2D+1.5Lm1+1.0(WLX+...Yes Y 1 1.2 9 1.5 7 8 -1
44 1.2D+1.5Lm1+1.0(WLX+...Yes Y 1 1.2 9 1.5 7 .5 8 -.87
45 1.2D+1.5Lm1+1.0(WLX+...Yes Y 1 1.2 9 1.5 7 .87 8 -.5
46 **Maintenance Load (Wit... Y
47 1.2D+1.5Lm2+1.0WLX (... Yes Y 1 1.2 10 1.5 7 1 8
48 1.2D+1.5Lm2+1.0WLZ (... Yes Y 1 1.2 10 1.5 7 8 1
49 1.2D+1.5Lm2+1.0(WLX+...Yes Y 1 1.2 10 1.5 7 1 8
50 1.2D+1.5Lm2+1.0(WLX+...Yes Y 1 1.2 10 1.5 7 .87 8 .5
51 1.2D+1.5Lm2+1.0(WLX+...Yes Y 1 1.2 10 1.5 7 .5 8 .87
52 1.2D+1.5Lm2+1.0(WLX+...Yes Y 1 1.2 10 1.5 7 8 1
53 1.2D+1.5Lm2+1.0(WLX+...Yes Y 1 1.2 10 1.5 7 -.5 8 .87
54 1.2D+1.5Lm2+1.0(WLX+...Yes Y 1 1.2 10 1.5 7 -.87 8 .5
55 1.2D+1.5Lm2+1.0(WLX+...Yes Y 1 1.2 10 1.5 7 -1 8
56 1.2D+1.5Lm2+1.0(WLX+...Yes Y 1 1.2 10 1.5 7 -.87 8 -.5
57 1.2D+1.5Lm2+1.0(WLX+...Yes Y 1 1.2 10 1.5 7 -.5 8 -.87
58 1.2D+1.5Lm2+1.0(WLX+...Yes Y 1 1.2 10 1.5 7 8 -1
59 1.2D+1.5Lm2+1.0(WLX+...Yes Y 1 1.2 10 1.5 7 .5 8 -.87
60 1.2D+1.5Lm2+1.0(WLX+...Yes Y 1 1.2 10 1.5 7 .87 8 -.5
61 **Maintenance Load (Wit... Y
62 1.2D+1.5Lm3+1.0WLX (... Yes Y 1 1.2 11 1.5 7 1 8
63 1.2D+1.5Lm3+1.0WLZ (... Yes Y 1 1.2 11 1.5 7 8 1
64 1.2D+1.5Lm3+1.0(WLX+...Yes Y 1 1.2 11 1.5 7 1 8
65 1.2D+1.5Lm3+1.0(WLX+...Yes Y 1 1.2 11 1.5 7 .87 8 .5
66 1.2D+1.5Lm3+1.0(WLX+...Yes Y 1 1.2 11 1.5 7 .5 8 .87
67 1.2D+1.5Lm3+1.0(WLX+...Yes Y 1 1.2 11 1.5 7 8 1
68 1.2D+1.5Lm3+1.0(WLX+...Yes Y 1 1.2 11 1.5 7 -.5 8 .87
69 1.2D+1.5Lm3+1.0(WLX+...Yes Y 1 1.2 11 1.5 7 -.87 8 .5
70 1.2D+1.5Lm3+1.0(WLX+...Yes Y 1 1.2 11 1.5 7 -1 8
71 1.2D+1.5Lm3+1.0(WLX+...Yes Y 1 1.2 11 1.5 7 -.87 8 -.5
72 1.2D+1.5Lm3+1.0(WLX+...Yes Y 1 1.2 11 1.5 7 -.5 8 -.87
73 1.2D+1.5Lm3+1.0(WLX+...Yes Y 1 1.2 11 1.5 7 8 -1
74 1.2D+1.5Lm3+1.0(WLX+...Yes Y 1 1.2 11 1.5 7 .5 8 -.87
75 1.2D+1.5Lm3+1.0(WLX+...Yes Y 1 1.2 11 1.5 7 .87 8 -.5

Hot Rolled Steel Section Sets
Label Shape Type Design L... Material Design ... A [in2] Iyy [in4] Izz [in4] J [in4]

1 4.5" OD Pipe HSS4.500X0.237 None None A53 Gr.B Typical 2.96 6.79 6.79 13.6
2 .75" Rod .75" Solid Rod None None A36 Gr.36 Typical .442 .016 .016 .031
3 1" Solid Rod 1" Solid Rod None None A36 Gr.36 Typical .785 .049 .049 .098
4 2.38" Pipe HSS2.375X0.154_A1085 None None A53 Gr.B Typical 1.075 .669 .669 1.339
5 HSS 5x5x3/8 HSS5X5X6 None None A500 Gr.B Rect Typical 6.18 21.7 21.7 36.1
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Hot Rolled Steel Section Sets (Continued)
Label Shape Type Design L... Material Design ... A [in2] Iyy [in4] Izz [in4] J [in4]

6 PL 1/2 x10 Flat None None A36 Gr.36 Typical 200 1666.6676666.6674577.604

Envelope Joint Reactions
Joint X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 N15 max 1.243 4 2.748 19 2.167 7 .23 7 3.418 7 -3.357 10
2 min -1.244 10 1.338 10 -2.167 13 -1.084 73 -3.418 13 -7.331 17
3 N16 max 2.068 4 2.748 27 1.452 8 -2.879 6 3.628 15 3.932 41
4 min -2.068 10 1.338 6 -1.452 14 -6.287 27 -3.628 9 1.661 5
5 N17 max 1.914 5 2.75 23 1.631 6 6.412 23 3.628 11 3.573 24
6 min -1.914 11 1.339 14 -1.632 12 2.937 14 -3.628 5 1.568 15
7 Totals: max 5.224 4 8.188 30 5.211 7
8 min -5.224 10 4.497 2 -5.211 13

Envelope AISC 15th(360-16): LRFD Steel Code Checks
Member Shape Code Check Loc... LC Shear Check Loc...... L...phi*Pn...phi*Pn...phi*M... phi*M... Cb Eqn

1 M1 HSS4.500X0.237 .439 5.2... 30 .098 5.2... 30 65.388 93.24 10.579 10.579 1.435 H1-1b

2 M2 HSS4.500X0.237 .439 5.2... 22 .098 5.2... 23 65.388 93.24 10.579 10.579 1.435 H1-1b

3 M3 HSS4.500X0.237 .439 5.2... 26 .115 5.2... 41 65.388 93.24 10.579 10.579 1.435 H1-1b

4 M4 Flat .001 .678 12 .195 .678 y 10 6477.... 6480 1350 2700 1.029 H1-1b

5 M5 Flat .001 0 4 .195 0 y 14 6477.... 6480 1350 2700 1.029 H1-1b

6 M6 Flat .001 .678 8 .194 .678 y 6 6477.... 6480 1350 2700 1.028 H1-1b

7 M7 HSS5X5X6 .216 2.3... 22 .061 2.3... y 73251.868255.852 36.57 36.57 1.551 H1-1b

8 M8 HSS5X5X6 .218 2.3... 30 .071 2.3... y 39251.868255.852 36.57 36.57 1.551 H1-1b

9 M9 HSS5X5X6 .219 2.3... 26 .059 2.3... y 40251.868255.852 36.57 36.57 1.551 H1-1b

10 M10 1" Solid Rod .144 0 12 .021 .5 6 24.687 25.447 .424 .424 1.739 H1-1b

11 M11 1" Solid Rod .117 0 12 .015 .5 6 24.687 25.447 .424 .424 1.708 H1-1b

12 M12 1" Solid Rod .073 0 11 .017 .5 5 24.687 25.447 .424 .424 1.16 H1-1b

13 M13 1" Solid Rod .091 0 9 .021 .5 15 24.687 25.447 .424 .424 1.699 H1-1b

14 M14 1" Solid Rod .140 0 8 .020 .5 14 24.687 25.447 .424 .424 1.596 H1-1b

15 M15 1" Solid Rod .163 0 8 .021 .5 14 24.687 25.447 .424 .424 1.716 H1-1b

16 M16 1" Solid Rod .167 .5 12 .022 0 6 24.687 25.447 .424 .424 1.716 H1-1b

17 M17 1" Solid Rod .143 .5 12 .020 0 6 24.687 25.447 .424 .424 1.595 H1-1b

18 M18 1" Solid Rod .092 .5 12 .021 0 7 24.687 25.447 .424 .424 1.293 H1-1b

19 M19 1" Solid Rod .073 .5 4 .018 0 9 24.687 25.447 .424 .424 1.108 H1-1b

20 M20 1" Solid Rod .119 .5 4 .016 0 10 24.687 25.447 .424 .424 1.596 H1-1b

21 M21 1" Solid Rod .147 .5 4 .018 0 10 24.687 25.447 .424 .424 1.716 H1-1b

22 M22 1" Solid Rod .166 .5 4 .023 0 10 24.687 25.447 .424 .424 1.736 H1-1b

23 M23 1" Solid Rod .141 .5 4 .020 0 10 24.687 25.447 .424 .424 1.621 H1-1b

24 M24 1" Solid Rod .091 .5 4 .021 0 11 24.687 25.447 .424 .424 1.306 H1-1b

25 M25 1" Solid Rod .074 .5 8 .018 0 13 24.687 25.447 .424 .424 1.077 H1-1b

26 M26 1" Solid Rod .120 .5 8 .016 0 14 24.687 25.447 .424 .424 1.682 H1-1b

27 M27 1" Solid Rod .148 .5 8 .020 0 14 24.687 25.447 .424 .424 1.732 H1-1b

28 M28 .75" Solid Rod .135 0 8 .022 .5 14 13.563 14.314 .179 .179 1.5 H1-1b

29 M29 .75" Solid Rod .277 2.5... 8 .015 3.4... 73 1.991 14.314 .179 .179 1.465 H1-1a

30 M30 .75" Solid Rod .142 .5 4 .024 0 10 13.563 14.314 .179 .179 1.572 H1-1b

31 M31 .75" Solid Rod .135 0 4 .022 .5 10 13.563 14.314 .179 .179 1.634 H1-1b

32 M32 .75" Solid Rod .274 2.5... 4 .012 3.4... 39 1.991 14.314 .179 .179 1.462 H1-1a

33 M33 .75" Solid Rod .143 .5 12 .023 0 6 13.563 14.314 .179 .179 1.647 H1-1b

34 M34 .75" Solid Rod .131 0 12 .022 .5 6 13.563 14.314 .179 .179 1.4 H1-1b

35 M35 .75" Solid Rod .268 2.5... 12 .013 .729 6 1.991 14.314 .179 .179 1.466 H1-1a

36 M36 .75" Solid Rod .139 .5 8 .023 0 14 13.563 14.314 .179 .179 1.646 H1-1b

37 M37 .75" Solid Rod .101 .262 7 .038 .262 74 5.547 14.314 .179 .179 1.511 H1-1...

38 M38 .75" Solid Rod .141 .262 5 .038 .262 39 5.547 14.314 .179 .179 1.525 H1-1...

39 M39 .75" Solid Rod .103 .262 15 .036 .262 40 5.547 14.314 .179 .179 1.508 H1-1...
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Envelope AISC 15th(360-16): LRFD Steel Code Checks (Continued)
Member Shape Code Check Loc... LC Shear Check Loc...... L...phi*Pn...phi*Pn...phi*M... phi*M... Cb Eqn

40 M40 .75" Solid Rod .139 .262 13 .035 .262 20 5.547 14.314 .179 .179 1.526 H1-1...

41 M41 .75" Solid Rod .104 .262 11 .034 .262 22 5.547 14.314 .179 .179 1.513 H1-1...

42 M42 .75" Solid Rod .141 .262 9 .037 .262 73 5.547 14.314 .179 .179 1.526 H1-1...

43 M43 .75" Solid Rod .066 .794 29 .012 .794 74 12.496 14.314 .179 .179 1.399 H1-1b

44 M44 .75" Solid Rod .066 .794 24 .014 .794 40 12.496 14.314 .179 .179 1.4 H1-1b

45 M45 .75" Solid Rod .066 .794 21 .009 .794 21 12.496 14.314 .179 .179 1.399 H1-1b

46 M46 HSS2.375X0.1... .722 4 13 .042 4 13 15.878 33.875 2.004 2.004 1.512 H1-1b

47 M47 HSS2.375X0.1... .095 2.33 13 .014 2.33 13 26.195 33.875 2.004 2.004 1.717 H1-1b

48 M48 HSS2.375X0.1... .149 3 7 .015 3 7 22.119 33.875 2.004 2.004 1.69 H1-1b

49 M49 HSS2.375X0.1... .721 4 7 .042 4 7 15.878 33.875 2.004 2.004 1.524 H1-1b

50 M50 HSS2.375X0.1... .096 2.33 13 .014 2.33 13 26.195 33.875 2.004 2.004 1.779 H1-1b

51 M51 HSS2.375X0.1... .148 3 13 .015 3 13 22.119 33.875 2.004 2.004 1.698 H1-1b

52 M52 HSS2.375X0.1... .722 4 7 .042 4 7 15.878 33.875 2.004 2.004 1.524 H1-1b

53 M53 HSS2.375X0.1... .096 2.33 7 .014 2.33 7 26.195 33.875 2.004 2.004 1.779 H1-1b

54 M54 HSS2.375X0.1... .148 3 13 .015 3 13 22.119 33.875 2.004 2.004 1.698 H1-1b

55 M55 .75" Solid Rod .314 .947 4 .015 0 41 1.991 14.314 .179 .179 1.557 H1-1a

56 M56 .75" Solid Rod .317 .947 12 .015 .947 7 1.991 14.314 .179 .179 1.556 H1-1a

57 M57 .75" Solid Rod .308 .947 8 .014 .947 15 1.991 14.314 .179 .179 1.556 H1-1a

58 M58 .75" Solid Rod .065 0 21 .008 0 6 12.496 14.314 .179 .179 1.406 H1-1b

59 M59 .75" Solid Rod .065 0 29 .014 0 74 12.496 14.314 .179 .179 1.406 H1-1b

60 M60 .75" Solid Rod .065 0 25 .012 0 40 12.496 14.314 .179 .179 1.406 H1-1b
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Checked By: IM Date : 7/19/19

Design connection per AISC Steel Manual, 14th edition [LRFD].

Connection Details

Quantity = 4 Shear, Z = 2.068 k

Diameter = 0.75 Shear, Y = 2.748 k

Vertical Spacing = 6.75 in (assumed) Tension, X = 1.452 k

Horizontal Spacing = 6.75 in (assumed) Mz = 6.287 k-ft

Grade = A325 My = 3.628 k-ft

Mx = 3.932 k-ft

Fnt = 90 ksi [Table J3.2]

Fnv = 54 ksi [Table J3.2]

1 - Tensile Capacity

[Eqn. J3-1]

φ = 0.75

Fnt = 90 ksi

Ab = 0.442 in
2

φRnt = 29.84 k

Tmax = 9.18 k Rnt > Tmax

31% OK

2 - Shear Capacity

[Eqn. J3-1]

φ = 0.75

Fnv = 54 ksi

Ab = 0.442 in
2

φRnv = 17.90 k

Vmax = 5.80 k Rnv > Vmax

32% OK

3 - Combined Tension and Shear Capacity

[Eqn. J3-2]

φ = 0.75

F'nt = 88 ksi

Ab = 0.442 in
2

φR'nt = 29.11 k

Tmax = 9.18 k R'nt > Tmax

32% OK

Node N16

Loading Details

Bolts

[Eqn. J3-3a]

𝜙𝑅𝑛𝑡 = 𝐹𝑛𝑡𝐴𝑏

𝜙𝑅𝑛𝑣 = 𝐹𝑛𝑣𝐴𝑏

𝜙𝑅′𝑛𝑡 = 𝐹′𝑛𝑡𝐴𝑏

𝐹′𝑛𝑡 = 1.3𝐹𝑛𝑡 −
𝐹𝑛𝑡
𝜙𝐹𝑛𝑣

𝑓𝑟𝑣 ≤ 𝐹𝑛𝑡
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