
520 South Main Street . Suite 2531 . Akron, Ohio 44311 . 330-572-2100 . Fax 330-572-2101 . www.GPDGroup.com 
GPD Group, Inc.  

Date:   November 4, 2016 
 
Ryan Shaffer  
Crown Castle 520 South Main Street Suite 2531 
12725 Morris Road Extension Suite 400 Akron, Ohio 44311 
Alpharetta, GA 30004 (216) 927-8663 
(678) 366-1273 dpalkovic@gpdgroup.com 
 
Subject: Structural Analysis Report 
 
Carrier Designation: AT&T Mobility Co-Locate 
 Carrier Site Number: 10070109 
 Carrier Site Name: FL01 
 
Crown Castle Designation: Crown Castle BU Number: 842800 
 Crown Castle Site Name: FL01 
 Crown Castle JDE Job Number: 393421 
 Crown Castle Work Order Number: 1322369 
 Crown Castle Application Number: 359269 Rev. 1 
 
Engineering Firm Designation: GPD Project Number: 2017777.842800.10 
 
Site Data: 3601 Vinkemulder Road, Coconut Creek, Broward County, FL 33073 
 Latitude 26° 17' 7.11'', Longitude -80° 10' 22.04'' 
 192.333 Foot - Modified Self Support Tower 
 
Dear Ryan Shaffer, 
 

We are pleased to submit this “Structural Analysis Report” to determine the structural integrity of the above 
mentioned tower.  This analysis has been performed in accordance with the Crown Castle Structural ‘Statement of 
Work’ and the terms of Crown Castle Purchase Order Number 967111, in accordance with application 359269, 
revision 1. 
  

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: 
 

 LC5: Existing + Proposed Equipment      Sufficient Capacity 
 Note: See Table I and Table II for the proposed and existing/reserved loading, respectively. 
 

This structure has sufficient capacity once the loading changes described in the Recommendations 
section of this report are completed. 
 

This analysis has been performed in accordance with the 2014 Florida Building Code, 5th Edition, based on an 
ultimate 3-second gust wind speed of 170 mph per Section 1620.2, as required by the Exception of Section 
1601.1.  Exposure Category C and Risk Category II were used in this analysis. 
 

We appreciate the opportunity of providing our continuing professional services to you and Crown Castle.  If you 
have any questions or need further assistance on this or any other projects please give us a call. 
 
Structural analysis prepared by:  Eric Schnaus 
  
Respectfully submitted by: 
 
 
 
Christopher J. Scheks, P.E. 
Florida #: 78737 

     11/4/16 
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1) INTRODUCTION 
 
The existing 192'-4" modified self-support tower is supported on three legs and has ten major sections. It has a 
triangular cross section made of bolted connections, with a “k-down” frame configuration. The tower is fabricated 
with pipe legs, pipe main diagonals, and pipe main horizontals from 0'-0" to 192'-4", pipe inner bracing 
members, pipe redundant diagonals, and pipe redundant horizontals from 0'-0" to 20'-4", and angle inner 
bracing members, angle redundant diagonals, and angle redundant horizontals from 20'-4" to 192'-4". The 
structure is galvanized and does not have aviation lighting.  
  
All geometry information has been obtained from a tower mapping, which was completed by FDH, Inc. of 
Raleigh, North Carolina in July of 2011. The tower’s original design structural code and analysis parameters are 
unknown. Based on experience with similar towers, the structure appears to be manufactured by Rohn of 
Peoria, Illinois.  
  
Modifications designed by GPD Group (job #: 2012771.41, dated 06/27/2012), which consisted of the 
replacement of all main diagonals from 0'-0" to 20'-4" and 40'-8" to 101'-5", the replacement of all redundant 
diagonals from 0'-0" to 20'-4", and the installation of concrete collars around the original drilled pier foundations, 
have been considered in the structural analysis. 
 
2) ANALYSIS CRITERIA 
 
This analysis has been performed in accordance with the 2014 Florida Building Code, 5th Edition, based on an 
ultimate 3-second gust wind speed of 170 mph per Section 1620.2, as required by the Exception of Section 
1601.1.  Exposure Category C and Risk Category II were used in this analysis. 
 

Table 1 - Proposed Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

100.0 100.0 

3 Commscope SBNHH-1D85B  

12 
6 
3 
3 

7/8 
3/4 
5/16 
3/8 

1 

6 
KMW 

Communications 
ET-X-UW-68-14-65-18-iR-

AT  

3 Ericsson RRUS A2 MODULE 

6 Ericsson RRUS-11 

3 Ericsson RRUS-32 B30 

3 Ericsson RRUS 12 

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

Notes: 
1) See Appendix B for the proposed coax layout.  
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Table 2 - Existing and Reserved Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

190.0 

200.0 1 Sinclair SRL-235-2 

   

197.0 1 Decibel DB806-XC 

195.0 1 Andrew DB806E-XT 

193.0 1 Telewave ANT450Y5-WR 

190.0 2  6’ Sector Frame Mount 

172.0 172.0 - - - 1 1-5/8 2 

170.0 170.0 1  Pipe Mount [PM 601-1]   1 

165.0 165.0 

3 Andrew DBXNH-6565B-A2M  

12 
2 

1-5/8 
1-3/5 

 

6 Commscope HBXX-3319DS-A2M 

4 Commscope CBC1921-DF-DC-6X 

3 Commscope TMA-S-DB1921-DD-A 

6 Nokia 4Tx RRH-FHFB 

6 Nokia FRIJ 

2 Raycap ASU9338TYP01 

1  Sector Mount [SM 602-3] 

144.0 144.0 1  Pipe Mount [PM 601-1]   1 

100.0 

101.0 

3 Commscope SBNHH-1D85A  

1 
9 
6 
6 

1-5/8 
7/8 
3/4 
3/8 

1 

6 
KMW 

Communications 
ET-X-UW-68-14-65-18-iR-

AT 

100.0 

9 Ericsson RRUS 11 

3 Ericsson RRUS A2 MODULE 

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

3 Connect-It Wireless 
VF 13-30-96 V-Frame 

Boom Gate 
   

Notes: 
1) Equipment to be removed; Not considered in this analysis.  
2) Abandoned coax cut at elevation; Considered in this analysis. 

 
Table 3 - Design Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 

Unavailable 
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3) ANALYSIS PROCEDURE 
 

Table 4 - Documents Provided 

Document Remarks Reference Source 

Tower Mapping Report 
FDH Job #: 11-07013T T1, Dated 

07/15/2011 
4713032 CCIsites 

Foundation Investigation Report 
FDH Project #: 1107019EN1, 

Dated 07/15/2011 
4528868 CCIsites 

Geotechnical Report 
GDE Job #: 11-4188, Dated 

08/26/2011 
4528867 CCIsites 

Modification Drawings / 
Specifications 

GPD Job #: 2012771.41, Dated 
06/27/2012 

4858925 CCIsites 

Legacy Modification Inspection 
Report 

TEP Project #: 64726-70451, 
Dated 11/30/2015 

5994237 CCIsites 

 
 3.1)  Analysis Method 
 

tnxTower (version 7.0.7.0), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. 

 
 3.2)  Assumptions 
 

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

 
This analysis may be affected if any assumptions are not valid or have been made in error. GPD 
should be notified to determine the effect on the structural integrity of the tower. 
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4) ANALYSIS RESULTS 
 

Table 5 - Section Capacity (Summary) 

Section 
No. Elevation (ft) 

Component 
Type Size 

Critical 
Element P (K) 

SF*P_allow 
(K) 

% 
Capacity Pass / Fail 

T1 192.333 - 182.167 Leg ROHN 2.5 STD 2 -3.74 76.68 4.9 Pass  

T2 182.167 - 162 Leg ROHN 2.5 STD 29 -22.08 76.68 28.8 Pass  

T3 162 - 148.583 Leg ROHN 3 STD 68 -36.40 70.85 51.4 Pass  

T4 148.583 - 141.833 Leg ROHN 3 STD 95 -61.83 100.28 61.7 Pass  

T5 141.833 - 121.625 Leg ROHN 4 STD 122 -87.24 116.19 75.1 Pass  

T6 121.625 - 101.417 Leg ROHN 5 EH 161 -119.78 201.09 59.6 Pass  

T7 101.417 - 81.2083 Leg ROHN 6 STD 188 -162.61 203.60 79.9 Pass  

T8 81.2083 - 61 Leg ROHN 6 EH 215 -209.20 303.62 68.9 Pass  

T9 61 - 40.6667 Leg ROHN 6 EH 242 -254.03 303.62 83.7 Pass  

T10 40.6667 - 20.3333 Leg ROHN 8 STD 269 -297.31 334.34 88.9 Pass  

T11 20.3333 - 0 Leg ROHN 8 STD 296 -360.15 377.95 95.3 Pass  

T1 192.333 - 182.167 Diagonal ROHN 1.5 STD 8 -1.83 13.28 13.8 Pass  

T2 182.167 - 162 Diagonal ROHN 1.5 STD 32 -6.67 8.87 75.2 Pass  

T3 162 - 148.583 Diagonal ROHN 2 STD 87 -9.73 18.01 54.0 Pass  

T4 148.583 - 141.833 Diagonal ROHN 2 STD 100 -9.28 15.89 58.4 Pass  

T5 141.833 - 121.625 Diagonal ROHN 2 EH 125 -10.16 17.18 59.1 Pass  

T6 121.625 - 101.417 Diagonal ROHN 2.5 STD 164 -12.96 16.21 80.0 Pass  

T7 101.417 - 81.2083 Diagonal ROHN 2.5 EH 191 -17.69 18.01 98.2 Pass  

T8 81.2083 - 61 Diagonal ROHN 3 EH 218 -18.15 31.83 57.0 Pass  

T9 61 - 40.6667 Diagonal ROHN 3 EH 245 -18.71 27.84 67.2 Pass  

T10 40.6667 - 20.3333 Diagonal ROHN 3 STD 272 -19.42 19.17 101.3 Pass 

T11 20.3333 - 0 Diagonal Rohn 2.875'' x 0.552'' 299 -28.65 30.21 94.8 Pass  

T1 192.333 - 182.167 Horizontal ROHN 1.5 STD 7 -1.14 25.15 4.5 

4.7 (b) 

Pass  

T2 182.167 - 162 Horizontal ROHN 1.5 STD 31 -3.45 25.15 13.7 

14.0 (b) 

Pass  

T3 162 - 148.583 Horizontal ROHN 1.5 STD 85 -5.60 25.25 22.2 

22.6 (b) 

Pass  

T5 141.833 - 121.625 Horizontal ROHN 2 EH 124 -6.93 37.22 18.6 

27.9 (b) 

Pass  

T6 121.625 - 101.417 Horizontal ROHN 2 EH 163 -7.79 29.65 26.3 

31.3 (b) 

Pass  

T7 101.417 - 81.2083 Horizontal ROHN 2 STD 190 -11.67 16.54 70.6 Pass  

T8 81.2083 - 61 Horizontal ROHN 2.5 STD 217 -12.72 28.20 45.1 Pass  

T9 61 - 40.6667 Horizontal ROHN 2.5 STD 244 -13.83 21.73 63.6 Pass  

T10 40.6667 - 20.3333 Horizontal ROHN 2.5 STD 271 -15.00 17.50 85.7 Pass  

T11 20.3333 - 0 Horizontal ROHN 2.5 STD 298 -16.33 15.70 104.1 Pass 

T1 192.333 - 182.167 Top Girt ROHN 1.5 STD 4 -0.40 25.15 1.6 Pass  

T4 148.583 - 141.833 Top Girt ROHN 1.5 STD 97 -5.48 20.99 26.1 Pass  

T4 148.583 - 141.833 Redund Horz 1 

Bracing 

L2x2x1/8 104 -0.83 9.81 8.5 Pass  

T11 20.3333 - 0 Redund Horz 1 

Bracing 

ROHN 1.5 STD 303 -5.52 13.49 40.9 Pass  

T4 148.583 - 141.833 Redund Diag 1 L2x2x1/8 105 -0.71 7.71 9.3 Pass  



192.333 ft Modified Self Support Tower Structural Analysis November 4, 2016 
Project Number 2017777.842800.10, Application 359269, Revision 1 CCI BU No 842800 
 Page 7 

tnxTower Report - version 7.0.7.0 

Section 
No. Elevation (ft) Component 

Type Size Critical 
Element P (K) SF*P_allow 

(K) 
% 

Capacity Pass / Fail 

Bracing 

T11 20.3333 - 0 Redund Diag 1 

Bracing 

ROHN 2 STD 304 -5.01 8.94 56.0 Pass  

T11 20.3333 - 0 Redund Hip 1 

Bracing 

ROHN 2 STD 323 -0.09 24.31 0.4 Pass  

T11 20.3333 - 0 Redund Hip 

Diagonal 1 

Bracing 

ROHN 2 STD 313 -0.06 4.54 1.3 Pass  

T1 192.333 - 182.167 Inner Bracing L2x2x1/8 27 -0.01 7.59 0.1 Pass  

T2 182.167 - 162 Inner Bracing L2x2x1/8 42 -0.01 7.59 0.1 Pass  

T3 162 - 148.583 Inner Bracing L2x2x1/8 92 -0.01 7.59 0.1 Pass  

T4 148.583 - 141.833 Inner Bracing L2x2x1/8 118 -0.09 5.68 1.7 Pass  

T5 141.833 - 121.625 Inner Bracing L2x2x1/8 133 -0.01 3.48 0.3 Pass  

T6 121.625 - 101.417 Inner Bracing L2x2x1/8 172 -0.01 2.49 0.3 Pass  

T7 101.417 - 81.2083 Inner Bracing L2x2x1/8 199 -0.01 1.78 0.6 Pass  

T8 81.2083 - 61 Inner Bracing L3x3x1/4 227 -0.01 8.77 0.2 Pass  

T9 61 - 40.6667 Inner Bracing L3x3x1/4 254 -0.01 6.81 0.2 Pass  

T10 40.6667 - 20.3333 Inner Bracing L3 1/2x3 1/2x1/4 282 -0.01 8.77 0.2 Pass  

T11 20.3333 - 0 Inner Bracing ROHN 2.5 EH 327 -0.01 18.65 0.2 Pass  

                  

            Summary ELC: LC5 

                  

            Leg (T11) 95.3 Pass  

            Diagonal 

(T10) 

101.3 Pass 

            Horizontal 

(T11) 

104.1 Pass 

            Top Girt (T4) 26.1 Pass  

            Redund Horz 

1 Bracing 

(T11) 

40.9 Pass  

            Redund Diag 

1 Bracing 

(T11) 

56.0 Pass  

            Redund Hip 1 

Bracing (T11) 

0.4 Pass  

            Redund Hip 

Diagonal 1 

Bracing (T11) 

1.3 Pass  

            Inner Bracing 

(T4) 

1.7 Pass  

            Bolt Checks 76.9 Pass  

            Rating =  104.1 Pass 
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Table 6 - Tower Component Stresses vs. Capacity – LC5 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Anchor Rods 0 83.9 Pass 

1 Base Foundation 0 65.4 Pass 

1 
Base Foundation 
Soil Interaction 

0 86.6 Pass 

 

Structure Rating (max from all components) =  104.1% 

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

consumed.  
2) Capacities up to 105% are considered acceptable based on analysis methods used.  

 
 4.1)  Recommendations 
 

The tower and its foundation have sufficient capacity to carry the existing and proposed loading. In 
order for the results of this analysis to be considered valid the modifications listed below must be 
completed. 
 
Changes: 
 
1.) The empty mounts located at 144’ and 170’ are to be removed. 
2.) The (12) 7/8” proposed coax to the 100’ elevation shall be stacked in three rows of four coax as 

shown in Appendix B of this report. 
 

No structural modifications are required at this time, provided that the above listed changes are         
implemented. 
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5) DISCLAIMER OF WARRANTIES 
 
GPD has not performed a site visit to the tower to verify the member sizes or antenna/coax loading.  If the 
existing conditions are not as represented on the tower elevation contained in this report, we should be 
contacted immediately to evaluate the significance of the discrepancy.  This is not a condition assessment of the 
tower or foundation.  This report does not replace a full tower inspection.  The tower and foundations are 
assumed to have been properly fabricated, erected, maintained, in good condition, twist free, and plumb.   
 
The engineering services rendered by GPD in connection with this Structural Analysis are limited to a computer 
analysis of the tower structure and theoretical capacity of its main structural members. No allowance was made 
for any damaged, bent, missing, loose, or rusted members (above and below ground).  No allowance was made 
for loose bolts or cracked welds.   
 
This analysis is limited to the designated maximum wind and seismic conditions per the governing tower 
standards and code.  Wind forces resulting in tower vibrations near the structure’s resonant frequencies were 
not considered in this analysis and are outside the scope of this analysis.  Lateral loading from any dynamic 
response was not evaluated under a time-domain based fatigue analysis.   
 
GPD does not analyze the fabrication of the structure (including welding).  It is not possible to have all the very 
detailed information needed to perform a thorough analysis of every structural sub-component and connection 
of an existing tower.  GPD provides a limited scope of service in that we cannot verify the adequacy of every 
weld, plate connection detail, etc.  The purpose of this report is to assess the capability of adding appurtenances 
usually accompanied by transmission lines to the structure.   
 
It is the owner’s responsibility to determine the amount of ice accumulation in excess of the code specified 
amount, if any, that should be considered in the structural analysis. 
 
The attached sketches are a schematic representation of the analyzed tower.  If any material is fabricated from 
these sketches, the contractor shall be responsible for field verifying the existing conditions, proper fit, and 
clearance in the field.  Any mentions of structural modifications are reasonable estimates and should not be 
used as a precise construction document.  Precise modification drawings are obtainable from GPD, but are 
beyond the scope of this report. 
 
Miscellaneous items such as antenna mounts, etc., have not been designed or detailed as a part of our work.  
We recommend that material of adequate size and strength be purchased from a reputable tower manufacturer. 
 
Towers are designed to carry gravity, wind, and ice loads.  All members, legs, diagonals, struts, and redundant 
members provide structural stability to the tower with little redundancy.  Absence or removal of a member can 
trigger catastrophic failure unless a substitute is provided before any removal.  Legs carry axial loads and derive 
their strength from shorter unbraced lengths by the presence of redundant members and their connection to the 
diagonals with bolts or welds.  If the bolts or welds are removed without providing any substitute to the frame, 
the leg is subjected to a higher unbraced length that immediately reduces its load carrying capacity.  If a 
diagonal is also removed in addition to the connection, the unbraced length of the leg is greatly increased, 
jeopardizing its load carrying capacity.  Failure of one leg can result in a tower collapse because there is no 
redundancy.  Redundant members and diagonals are critical to the stability of the tower. 
 
GPD makes no warranties, expressed and/or implied, in connection with this report and disclaims any liability 
arising from material, fabrication, and erection of this tower.  GPD will not be responsible whatsoever for, or on 
account of, consequential or incidental damages sustained by any person, firm, or organization as a result of 
any data or conclusions contained in this report.  The maximum liability of GPD pursuant to this report will be 
limited to the total fee received for preparation of this report. 
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TNXTOWER OUTPUT 
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 SRL-235-2  190 DB806E-XT  190 ANT450Y5-WR  190 DB806-XC  190 (2) 6' Sector Frame Mount  190 (2) 6' Sector Frame Mount  190 (2) Pipe Mount 6'x2.375"  190 (2) Pipe Mount 6'x2.375"  190 DBXNH-6565B-A2M w/ Mount Pipe  165 DBXNH-6565B-A2M w/ Mount Pipe  165 DBXNH-6565B-A2M w/ Mount Pipe  165 (2) HBXX-3319DS-A2M w/ Mount Pipe  165 (2) HBXX-3319DS-A2M w/ Mount Pipe  165 (2) HBXX-3319DS-A2M w/ Mount Pipe  165 (2) CBC1921-DF-DC-6X  165 (2) CBC1921-DF-DC-6X  165 (2) 4Tx RRH-FHFB  165 (2) 4Tx RRH-FHFB  165 (2) 4Tx RRH-FHFB  165 (4) FRIJ  165 (2) FRIJ  165 ASU9338TYP01  165 ASU9338TYP01  165 TMA-S-DB1921-DD-A  165 TMA-S-DB1921-DD-A  165 TMA-S-DB1921-DD-A  165 Sector Mount [SM 602-3]  165 (3) SBNHH-1D85B w/ Mount Pipe  100 (3) ET-X-UW-68-14-65-18-iR-AT w/ 
 Mount Pipe

 100 (3) ET-X-UW-68-14-65-18-iR-AT w/ 
 Mount Pipe

 100 RRUS-32 B30  100 RRUS-32 B30  100 RRUS-32 B30  100 RRUS 12  100 RRUS 12  100 RRUS 12  100 DC6-48-60-18-8F Surge Suppression 
 Unit

 100 DC6-48-60-18-8F Surge Suppression 
 Unit

 100 DC6-48-60-18-8F Surge Suppression 
 Unit

 100 RRUS A2 MODULE  100 RRUS A2 MODULE  100 RRUS A2 MODULE  100 (2) RRUS-11  100 (2) RRUS-11  100 (2) RRUS-11  100 (3) VF 13-30-96 V-Frame  100DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 SRL-235-2  190

 DB806E-XT  190

 ANT450Y5-WR  190

 DB806-XC  190

 (2) 6' Sector Frame Mount  190

 (2) 6' Sector Frame Mount  190

 (2) Pipe Mount 6'x2.375"  190

 (2) Pipe Mount 6'x2.375"  190

 DBXNH-6565B-A2M w/ Mount Pipe  165

 DBXNH-6565B-A2M w/ Mount Pipe  165

 DBXNH-6565B-A2M w/ Mount Pipe  165

 (2) HBXX-3319DS-A2M w/ Mount Pipe  165

 (2) HBXX-3319DS-A2M w/ Mount Pipe  165

 (2) HBXX-3319DS-A2M w/ Mount Pipe  165

 (2) CBC1921-DF-DC-6X  165

 (2) CBC1921-DF-DC-6X  165

 (2) 4Tx RRH-FHFB  165

 (2) 4Tx RRH-FHFB  165

 (2) 4Tx RRH-FHFB  165

 (4) FRIJ  165

 (2) FRIJ  165

 ASU9338TYP01  165

 ASU9338TYP01  165

 TMA-S-DB1921-DD-A  165

 TMA-S-DB1921-DD-A  165

 TMA-S-DB1921-DD-A  165

 Sector Mount [SM 602-3]  165

 (3) SBNHH-1D85B w/ Mount Pipe  100

 (3) ET-X-UW-68-14-65-18-iR-AT w/ 
 Mount Pipe

 100

 (3) ET-X-UW-68-14-65-18-iR-AT w/ 
 Mount Pipe

 100

 RRUS-32 B30  100

 RRUS-32 B30  100

 RRUS-32 B30  100

 RRUS 12  100

 RRUS 12  100

 RRUS 12  100

 DC6-48-60-18-8F Surge Suppression 
 Unit

 100

 DC6-48-60-18-8F Surge Suppression 
 Unit

 100

 DC6-48-60-18-8F Surge Suppression 
 Unit

 100

 RRUS A2 MODULE  100

 RRUS A2 MODULE  100

 RRUS A2 MODULE  100

 (2) RRUS-11  100

 (2) RRUS-11  100

 (2) RRUS-11  100

 (3) VF 13-30-96 V-Frame  100

SYMBOL LIST
MARK MARKSIZE SIZE

A  ROHN 1.5 STD B  L2x2x1/8

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi  44 ksi  44 ksi  60 ksi

TOWER DESIGN NOTES
1.   Tower is located in Broward County, Florida.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 170 mph basic wind in accordance with the TIA-222-G Standard.
4.   Deflections are based upon a 60 mph wind.
5.   Tower Risk Category II.
6.   Topographic Category 1 with Crest Height of 0.00 ft
7.   TOWER RATING: 104.1%
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  Tower Input Data    
 

The main tower is a 3x free standing tower with an overall height of 192.33 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 7.50 ft at the top and 28.00 ft at the base. 

This tower is designed using the TIA-222-G standard. 

The following design criteria apply:  

 Tower is located in Broward County, Florida. 

 ASCE 7-10 Wind Data is used. 

 Basic wind speed of 170 mph. 

 Risk Category II. 

 Exposure Category C. 

 Topographic Category 1. 

 Crest Height 0.00 ft. 

 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 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     

 

 Tower Section Geometry    
 

Tower 

 Section 

Tower 

 Elevation 

 

ft 

Assembly 

Database 

Description Section 

Width  

 

ft 

Number  

of  

Sections 

Section 

Length 

 

ft 

T1 192.33-182.17   7.50 1 10.17 

T2 182.17-162.00   7.50 1 20.17 

T3 162.00-148.58   7.50 1 13.42 

T4 148.58-141.83   9.20 1 6.75 

T5 141.83-121.62   10.05 1 20.21 

T6 121.62-101.42   12.61 1 20.21 

T7 101.42-81.21   15.17 1 20.21 

T8 81.21-61.00   17.72 1 20.21 

T9 61.00-40.67   20.28 1 20.33 

T10 40.67-20.33   22.85 1 20.33 

T11 20.33-0.00   25.43 1 20.33 



 

 

 

ttnnxxTToowweerr  
Job 

FL01 - BU #: 842800  

Page  

2 of 20 

GPD 

520 South Main Street Suite 2531 

Project 

2017777.842800.10 

Date 

14:36:18 11/04/16  

Akron, Ohio 44311 

Phone: (330) 572-2100 

FAX: (330) 572-2101 

Client 

Crown Castle USA, Inc. 
Designed by 

ESchnaus 

 Tower Section Geometry (cont’d)   
 

Tower 

 Section 

Tower 

 Elevation 

 

ft 

Diagonal 

Spacing 

 

ft 

Bracing 

Type 

Has 

K Brace 

End 

Panels 

Has  

Horizontals 

Top Girt 

Offset 

 

in 

Bottom Girt 

Offset 

 

in 

T1 192.33-182.17 5.00 K Brace Down No Yes 1.0000 1.0000 

T2 182.17-162.00 6.67 K Brace Down No Yes 1.0000 1.0000 

T3 162.00-148.58 6.67 K Brace Down No Yes 1.0000 0.0000 

T4 148.58-141.83 6.67 K1 Down No Yes 0.0000 1.0000 

T5 141.83-121.62 6.67 K Brace Down No Yes 1.2500 1.2500 

T6 121.62-101.42 10.00 K Brace Down No Yes 1.2500 1.2500 

T7 101.42-81.21 10.00 K Brace Down No Yes 1.2500 1.2500 

T8 81.21-61.00 10.00 K Brace Down No Yes 1.2500 1.2500 

T9 61.00-40.67 10.00 K Brace Down No Yes 2.0000 2.0000 

T10 40.67-20.33 10.00 K Brace Down No Yes 2.0000 2.0000 

T11 20.33-0.00 20.00 K1 Down No Yes 2.0000 2.0000 

 

 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

ft 

Leg 

Type 

 

Leg  

Size 

 

Leg  

Grade 

Diagonal 

Type 

 

Diagonal  

Size 

 

Diagonal 

Grade 

T1 192.33-182.17 Pipe ROHN 2.5 STD A572-50 

(50 ksi) 

Pipe ROHN 1.5 STD A572-50 

(50 ksi) 

T2 182.17-162.00 Pipe ROHN 2.5 STD A572-50 

(50 ksi) 

Pipe ROHN 1.5 STD A572-50 

(50 ksi) 

T3 162.00-148.58 Pipe ROHN 3 STD A572-50 

(50 ksi) 

Pipe ROHN 2 STD A572-50 

(50 ksi) 

T4 148.58-141.83 Pipe ROHN 3 STD A572-50 

(50 ksi) 

Pipe ROHN 2 STD A572-50 

(50 ksi) 

T5 141.83-121.62 Pipe ROHN 4 STD A572-50 

(50 ksi) 

Pipe ROHN 2 EH A572-50 

(50 ksi) 

T6 121.62-101.42 Pipe ROHN 5 EH A572-50 

(50 ksi) 

Pipe ROHN 2.5 STD A572-50 

(50 ksi) 

T7 101.42-81.21 Pipe ROHN 6 STD A572-50 

(50 ksi) 

Pipe ROHN 2.5 EH A572-50 

(50 ksi) 

T8 81.21-61.00 Pipe ROHN 6 EH A572-50 

(50 ksi) 

Pipe ROHN 3 EH A572-50 

(50 ksi) 

T9 61.00-40.67 Pipe ROHN 6 EH A572-50 

(50 ksi) 

Pipe ROHN 3 EH A572-50 

(50 ksi) 

T10 40.67-20.33 Pipe ROHN 8 STD A572-50 

(50 ksi) 

Pipe ROHN 3 STD A572-50 

(50 ksi) 

T11 20.33-0.00 Pipe ROHN 8 STD A572-50 

(50 ksi) 

Pipe Rohn 2.875'' x 0.552'' 44 ksi 

(44 ksi) 

 

 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

ft 

Top Girt 

Type 

 

Top Girt  

Size 

 

Top Girt  

Grade 

Bottom Girt 

Type 

 

Bottom Girt  

Size 

 

Bottom Girt 

Grade 

T1 192.33-182.17 Pipe ROHN 1.5 STD A572-50 

(50 ksi) 

Solid Round  A36 

(36 ksi) 

T4 148.58-141.83 Pipe ROHN 1.5 STD A572-50 

(50 ksi) 

Solid Round  A36 

(36 ksi) 
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 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

 

ft 

No. 

of  

Mid 

Girts 

Mid Girt 

Type 

 

Mid Girt  

Size 

 

Mid Girt  

Grade 

Horizontal 

Type 

 

 

Horizontal 

Size 

 

Horizontal  

Grade 

T1 192.33-182.17 None Solid Round  A36 

(36 ksi) 

Pipe ROHN 1.5 STD A572-50 

(50 ksi) 

T2 182.17-162.00 None Solid Round  A36 

(36 ksi) 

Pipe ROHN 1.5 STD A572-50 

(50 ksi) 

T3 162.00-148.58 None Solid Round  A36 

(36 ksi) 

Pipe ROHN 1.5 STD A572-50 

(50 ksi) 

T4 148.58-141.83 None Solid Round  A36 

(36 ksi) 

Pipe ROHN 1.5 STD A572-50 

(50 ksi) 

T5 141.83-121.62 None Solid Round  A36 

(36 ksi) 

Pipe ROHN 2 EH A572-50 

(50 ksi) 

T6 121.62-101.42 None Solid Round  A36 

(36 ksi) 

Pipe ROHN 2 EH A572-50 

(50 ksi) 

T7 101.42-81.21 None Solid Round  A36 

(36 ksi) 

Pipe ROHN 2 STD A572-50 

(50 ksi) 

T8 81.21-61.00 None Solid Round  A36 

(36 ksi) 

Pipe ROHN 2.5 STD A572-50 

(50 ksi) 

T9 61.00-40.67 None Solid Round  A36 

(36 ksi) 

Pipe ROHN 2.5 STD A572-50 

(50 ksi) 

T10 40.67-20.33 None Solid Round  A36 

(36 ksi) 

Pipe ROHN 2.5 STD A572-50 

(50 ksi) 

T11 20.33-0.00 None Solid Round  A36 

(36 ksi) 

Pipe ROHN 2.5 STD A572-50 

(50 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 

T1 192.33-182.17 Solid Round  A36 

(36 ksi) 

Equal Angle L2x2x1/8 A36 

(36 ksi) 

T2 182.17-162.00 Solid Round  A36 

(36 ksi) 

Equal Angle L2x2x1/8 A36 

(36 ksi) 

T3 162.00-148.58 Solid Round  A36 

(36 ksi) 

Equal Angle L2x2x1/8 A36 

(36 ksi) 

T4 148.58-141.83 Solid Round  A36 

(36 ksi) 

Equal Angle L2x2x1/8 A36 

(36 ksi) 

T5 141.83-121.62 Solid Round  A36 

(36 ksi) 

Equal Angle L2x2x1/8 A36 

(36 ksi) 

T6 121.62-101.42 Solid Round  A36 

(36 ksi) 

Equal Angle L2x2x1/8 A36 

(36 ksi) 

T7 101.42-81.21 Solid Round  A36 

(36 ksi) 

Equal Angle L2x2x1/8 A36 

(36 ksi) 

T8 81.21-61.00 Solid Round  A36 

(36 ksi) 

Equal Angle L3x3x1/4 A36 

(36 ksi) 

T9 61.00-40.67 Solid Round  A36 

(36 ksi) 

Equal Angle L3x3x1/4 A36 

(36 ksi) 

T10 40.67-20.33 Solid Round  A36 

(36 ksi) 

Equal Angle L3 1/2x3 1/2x1/4 A36 

(36 ksi) 

T11 20.33-0.00 Solid Round  A36 

(36 ksi) 

Pipe ROHN 2.5 EH A572-50 

(50 ksi) 
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 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 

 

ft 

Redundant 

Bracing 

Grade 

 Redundant 

Type 

 

Redundant 

Size 

 

K Factor 

 

T4 

148.58-141.83 

A36 

(36 ksi) 

Horizontal (1) 

Diagonal (1) 

Equal Angle 

Equal Angle 

L2x2x1/8 

L2x2x1/8 

1 

1 

T11 

20.33-0.00 

A572-50 

(50 ksi) 

Horizontal (1) 

Diagonal (1) 

Hip (1) 

Hip Diagonal (1) 

Pipe 

Pipe 

Pipe 

Pipe 

ROHN 1.5 STD 

ROHN 2 STD 

ROHN 2 STD 

ROHN 2 STD 

1 

1 

1 

1 

 

 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 

192.33-182.17 

0.00 0.0000 A36 

(36 ksi) 

1 1 1 0.0000 0.0000 36.0000 

T2 

182.17-162.00 

0.00 0.0000 A36 

(36 ksi) 

1 1 1 0.0000 0.0000 36.0000 

T3 

162.00-148.58 

0.00 0.0000 A36 

(36 ksi) 

1 1 1 0.0000 0.0000 36.0000 

T4 

148.58-141.83 

0.00 0.0000 A36 

(36 ksi) 

1 1 1 0.0000 0.0000 36.0000 

T5 

141.83-121.62 

0.00 0.0000 A36 

(36 ksi) 

1 1 1 0.0000 0.0000 36.0000 

T6 

121.62-101.42 

0.00 0.0000 A36 

(36 ksi) 

1 1 1 0.0000 0.0000 36.0000 

T7 

101.42-81.21 

0.00 0.0000 A36 

(36 ksi) 

1 1 1 0.0000 0.0000 36.0000 

T8 81.21-61.00 0.00 0.0000 A36 

(36 ksi) 

1 1 1 0.0000 0.0000 36.0000 

T9 61.00-40.67 0.00 0.0000 A36 

(36 ksi) 

1 1 1 0.0000 0.0000 36.0000 

T10 

40.67-20.33 

0.00 0.0000 A36 

(36 ksi) 

1 1 1 0.0000 0.0000 36.0000 

T11 20.33-0.00 0.00 0.0000 A36 

(36 ksi) 

1 1 1 0.0000 0.0000 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 

192.33-182.17 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T2 

182.17-162.00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T3 

162.00-148.58 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T4 

148.58-141.83 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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   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 

T5 

141.83-121.62 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T6 

121.62-101.42 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T7 

101.42-81.21 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T8 

81.21-61.00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T9 

61.00-40.67 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T10 

40.67-20.33 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T11 

20.33-0.00 

No 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)   
 

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 

192.33-182.17 

0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 

T2 

182.17-162.00 

0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 

T3 

162.00-148.58 

0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 

T4 

148.58-141.83 

0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 

T5 

141.83-121.62 

0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 

T6 

121.62-101.42 

0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 

T7 

101.42-81.21 

0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 

T8 81.21-61.00 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 

T9 61.00-40.67 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 

T10 

40.67-20.33 

0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 

T11 20.33-0.00 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 0.0000 1 
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 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 

192.33-182.17 

Flange 0.7500 

A325N 

4 0.5000 

A325N 

3 0.6250 

A325N 

3 0.0000 

A325N 

0 0.0000 

A325N 

0 0.6250 

A325N 

2 0.0000 

A325N 

0 

T2 

182.17-162.00 

Flange 0.7500 

A325N 

4 0.5000 

A325N 

3 0.0000 

A325N 

0 0.0000 

A325N 

0 0.0000 

A325N 

0 0.6250 

A325N 

2 0.0000 

A325N 

0 

T3 

162.00-148.58 

Flange 0.8750 

A325N 

4 0.5000 

A325N 

3 0.0000 

A325N 

0 0.0000 

A325N 

0 0.0000 

A325N 

0 0.6250 

A325N 

2 0.0000 

A325N 

0 

T4 

148.58-141.83 

Flange 0.0000 

A325N 

0 0.5000 

A325N 

3 0.6250 

A325N 

3 0.0000 

A325N 

0 0.0000 

A325N 

0 0.6250 

A325N 

2 0.0000 

A325N 

0 

T5 

141.83-121.62 

Flange 1.0000 

A325N 

4 0.5000 

A325N 

3 0.0000 

A325N 

0 0.0000 

A325N 

0 0.0000 

A325N 

0 0.6250 

A325N 

2 0.0000 

A325N 

0 

T6 

121.62-101.42 

Flange 1.0000 

A325N 

6 0.5000 

A325N 

3 0.0000 

A325N 

0 0.0000 

A325N 

0 0.0000 

A325N 

0 0.6250 

A325N 

2 0.0000 

A325N 

0 

T7 

101.42-81.21 

Flange 1.0000 

A325N 

6 0.6250 

A325N 

3 0.0000 

A325N 

0 0.0000 

A325N 

0 0.0000 

A325N 

0 0.7500 

A325N 

2 0.0000 

A325N 

0 

T8 81.21-61.00 Flange 1.0000 

A325N 

6 0.6250 

A325N 

3 0.0000 

A325N 

0 0.0000 

A325N 

0 0.0000 

A325N 

0 0.7500 

A325N 

2 0.0000 

A325N 

0 

T9 61.00-40.67 Flange 1.0000 

A325N 

8 0.6250 

A325N 

3 0.0000 

A325N 

0 0.0000 

A325N 

0 0.0000 

A325N 

0 0.7500 

A325N 

2 0.0000 

A325N 

0 

T10 

40.67-20.33 

Flange 1.0000 

A325N 

8 0.6250 

A325N 

3 0.0000 

A325N 

0 0.0000 

A325N 

0 0.0000 

A325N 

0 0.7500 

A325N 

2 0.0000 

A325N 

0 

T11 20.33-0.00 Flange 1.0000 

A354-BC 

0 0.6250 

A325N 

3 0.0000 

A325N 

0 0.0000 

A325N 

0 0.0000 

A325N 

0 0.7500 

A325N 

2 0.0000 

A325N 

0 

 

 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 

Step Pegs A No Ar (CaAa) 192.33 - 8.00 0.0000 0.5 1 1 0.0000 0.8000  2.72 

Step Pegs B No Ar (CaAa) 192.33 - 8.00 0.0000 0.5 1 1 0.0000 0.8000  2.72 

Step Pegs C No Ar (CaAa) 192.33 - 8.00 0.0000 0.5 1 1 0.0000 0.8000  2.72 

Climbing Ladder (Af) B No Af (CaAa) 192.33 - 8.00 -8.0000 0.45 1 1 0.0000 3.0000  4.81 

Safety Line (3/8'') B No Ar (CaAa) 192.33 - 8.00 -8.0000 0.45 1 1 0.0000 0.3750  0.22 

Feedline Ladder (Af) B No Af (CaAa) 162.00 - 8.00 0.0000 0.45 1 1 0.0000 1.6667  8.40 

Feedline Ladder (Af) B No Af (CaAa) 162.00 - 8.00 0.0000 0.25 1 1 0.0000 2.0833  8.40 

Feedline Ladder (Af) C No Af (CaAa) 189.00 - 8.00 0.0000 -0.45 1 1 0.0000 2.0833  8.40 

Feedline Ladder (Af) C No Af (CaAa) 165.00 - 8.00 0.0000 0.4 1 1 0.0000 1.8750  8.40 

Feedline Ladder (Af) C No Af (CaAa) 165.00 - 8.00 -2.0000 0.38 1 1 0.0000 2.0833  8.40 

LDF7-50A(1-5/8'') C No Ar (CaAa) 172.00 - 8.00 0.0000 -0.4 1 1 1.0000 1.9800  0.82 

LDF7-50A(1-5/8'') C No Ar (CaAa) 165.00 - 8.00 -1.0000 0.45 12 7 1.0000 1.9800  0.82 

ASU9325TYP01(1-3/5'') C No Ar (CaAa) 165.00 - 8.00 -2.0000 0.4 2 2 1.0000 1.5840  1.61 

ATCB-B01(5/16'') B No Ar (CaAa) 100.00 - 8.00 0.8750 0.25 3 3 0.3150 0.0000  0.07 

FB-L98B-002-50000( 

3/8'') 

B No Ar (CaAa) 100.00 - 8.00 0.8750 0.25 3 3 0.3937 0.0000  0.06 

WR-VG86ST-BRD(3/4'') B No Ar (CaAa) 100.00 - 8.00 0.0000 0.25 6 6 0.7950 0.7950  0.58 

LDF5-50A(7/8'') B No Ar (CaAa) 100.00 - 8.00 0.0000 0.45 12 4 1.0000 1.0900  0.33 
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   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 

SRL-235-2 B From Leg 1.00 

0.00 

10.00 

0.0000 190.00 No Ice 3.75 3.75 0.08 

DB806E-XT B From Leg 1.00 

0.00 

5.00 

0.0000 190.00 No Ice 1.50 1.50 0.02 

ANT450Y5-WR C From Leg 1.00 

0.00 

3.00 

0.0000 190.00 No Ice 2.80 0.81 0.01 

DB806-XC C From Leg 1.00 

0.00 

7.00 

0.0000 190.00 No Ice 1.07 1.07 0.02 

(2) 6' Sector Frame Mount B From Leg 0.50 

0.00 

0.00 

0.0000 190.00 No Ice 1.80 0.07 0.05 

(2) 6' Sector Frame Mount C From Leg 0.50 

0.00 

0.00 

0.0000 190.00 No Ice 1.80 0.07 0.05 

(2) Pipe Mount 6'x2.375'' B From Leg 1.00 

0.00 

0.00 

0.0000 190.00 No Ice 1.13 1.13 0.03 

(2) Pipe Mount 6'x2.375'' C From Leg 1.00 

0.00 

0.00 

0.0000 190.00 No Ice 1.13 1.13 0.03 

DBXNH-6565B-A2M w/ Mount Pipe A From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 8.36 6.75 0.07 

DBXNH-6565B-A2M w/ Mount Pipe B From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 8.36 6.75 0.07 

DBXNH-6565B-A2M w/ Mount Pipe C From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 8.36 6.75 0.07 

(2) HBXX-3319DS-A2M w/ Mount Pipe A From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 10.76 4.11 0.06 

(2) HBXX-3319DS-A2M w/ Mount Pipe B From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 10.76 4.11 0.06 

(2) HBXX-3319DS-A2M w/ Mount Pipe C From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 10.76 4.11 0.06 

(2) CBC1921-DF-DC-6X A From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 2.82 0.61 0.06 

(2) CBC1921-DF-DC-6X B From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 2.82 0.61 0.06 

(2) 4Tx RRH-FHFB A From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 2.42 1.52 0.07 

(2) 4Tx RRH-FHFB B From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 2.42 1.52 0.07 
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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 

(2) 4Tx RRH-FHFB C From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 2.42 1.52 0.07 

(4) FRIJ A From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 2.42 1.52 0.07 

(2) FRIJ B From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 2.42 1.52 0.07 

ASU9338TYP01 A From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 3.20 1.03 0.02 

ASU9338TYP01 C From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 3.20 1.03 0.02 

TMA-S-DB1921-DD-A A From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 0.72 0.39 0.02 

TMA-S-DB1921-DD-A B From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 0.72 0.39 0.02 

TMA-S-DB1921-DD-A C From Leg 4.00 

0.00 

0.00 

0.0000 165.00 No Ice 0.72 0.39 0.02 

Sector Mount [SM 602-3] C None   0.0000 165.00 No Ice 33.11 33.11 1.54 

(3) SBNHH-1D85B w/ Mount Pipe A From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 8.28 6.75 0.07 

(3) ET-X-UW-68-14-65-18-iR-AT w/ Mount 

Pipe 

B From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 8.33 6.28 0.07 

(3) ET-X-UW-68-14-65-18-iR-AT w/ Mount 

Pipe 

C From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 8.33 6.28 0.07 

RRUS-32 B30 A From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 3.31 2.42 0.08 

RRUS-32 B30 B From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 3.31 2.42 0.08 

RRUS-32 B30 C From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 3.31 2.42 0.08 

RRUS 12 A From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 3.15 1.29 0.06 

RRUS 12 B From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 3.15 1.29 0.06 

RRUS 12 C From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 3.15 1.29 0.06 

DC6-48-60-18-8F Surge Suppression Unit A From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 0.92 0.92 0.02 

DC6-48-60-18-8F Surge Suppression Unit B From Leg 4.00 

0.00 

0.0000 100.00 No Ice 0.92 0.92 0.02 
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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 

DC6-48-60-18-8F Surge Suppression Unit C From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 0.92 0.92 0.02 

RRUS A2 MODULE A From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 1.60 0.38 0.02 

RRUS A2 MODULE B From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 1.60 0.38 0.02 

RRUS A2 MODULE C From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 1.60 0.38 0.02 

(2) RRUS-11 A From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 2.78 1.19 0.05 

(2) RRUS-11 B From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 2.78 1.19 0.05 

(2) RRUS-11 C From Leg 4.00 

0.00 

0.00 

0.0000 100.00 No Ice 2.78 1.19 0.05 

(3) VF 13-30-96 V-Frame C None   0.0000 100.00 No Ice 34.80 34.80 1.25 

 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

T1 192.333 - 182.167 2.375 30 0.1083 0.0130 

T2 182.167 - 162 2.144 30 0.1076 0.0120 

T3 162 - 148.583 1.695 32 0.1017 0.0078 

T4 148.583 - 141.833 1.411 32 0.0934 0.0071 

T5 141.833 - 121.625 1.280 32 0.0871 0.0067 

T6 121.625 - 101.417 0.941 32 0.0699 0.0056 

T7 101.417 - 81.2083 0.659 32 0.0592 0.0042 

T8 81.2083 - 61 0.427 32 0.0455 0.0032 

T9 61 - 40.6667 0.249 32 0.0352 0.0025 

T10 40.6667 - 20.3333 0.114 32 0.0240 0.0017 

T11 20.3333 - 0 0.023 26 0.0122 0.0007 

      

  

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

190.00 SRL-235-2 30 2.322 0.1082 0.0129 672446 

165.00 DBXNH-6565B-A2M w/ Mount 

Pipe 

32 1.761 0.1030 0.0084 190047 

100.00 (3) SBNHH-1D85B w/ Mount Pipe 32 0.641 0.0584 0.0041 101857 

  

 



 

 

 

ttnnxxTToowweerr  
Job 

FL01 - BU #: 842800  

Page  

10 of 20 

GPD 

520 South Main Street Suite 2531 

Project 

2017777.842800.10 

Date 

14:36:18 11/04/16  

Akron, Ohio 44311 

Phone: (330) 572-2100 

FAX: (330) 572-2101 

Client 

Crown Castle USA, Inc. 
Designed by 

ESchnaus 

 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 

ft 

Horz. 

Deflection 

in 

Gov. 

Load 

Comb. 

Tilt 

 

° 

Twist 

 

° 

T1 192.333 - 182.167 18.363 10 0.8173 0.1048 

T2 182.167 - 162 16.617 10 0.8146 0.0966 

T3 162 - 148.583 13.156 10 0.7777 0.0631 

T4 148.583 - 141.833 10.956 10 0.7183 0.0572 

T5 141.833 - 121.625 9.944 10 0.6712 0.0537 

T6 121.625 - 101.417 7.324 10 0.5382 0.0448 

T7 101.417 - 81.2083 5.145 10 0.4559 0.0337 

T8 81.2083 - 61 3.345 10 0.3509 0.0257 

T9 61 - 40.6667 1.956 10 0.2715 0.0197 

T10 40.6667 - 20.3333 0.904 10 0.1848 0.0134 

T11 20.3333 - 0 0.178 22 0.0945 0.0056 

      

 

 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

190.00 SRL-235-2 10 17.962 0.8171 0.1034 153200 

165.00 DBXNH-6565B-A2M w/ Mount 

Pipe 

10 13.665 0.7864 0.0674 33437 

100.00 (3) SBNHH-1D85B w/ Mount Pipe 10 5.006 0.4493 0.0331 13402 

  

 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 192.333 Leg A325N 0.7500 4 0.72 29.82 
0.024   

1 Bolt Tension 

    Diagonal A325N 0.5000 3 0.61 7.95 
0.077   

1 Bolt Shear 

    Horizontal A325N 0.6250 2 0.59 12.43 
0.047   

1 Bolt Shear 

    Top Girt A325N 0.6250 3 0.14 12.43 
0.011   

1 Bolt Shear 

T2 182.167 Leg A325N 0.7500 4 4.63 29.82 
0.155   

1 Bolt Tension 

    Diagonal A325N 0.5000 3 2.22 7.95 
0.279   

1 Bolt Shear 

    Horizontal A325N 0.6250 2 1.74 12.43 
0.140   

1 Bolt Shear 

T3 162 Leg A325N 0.8750 4 7.93 40.59 
0.195   

1 Bolt Tension 

    Diagonal A325N 0.5000 3 3.24 7.95 
0.408   

1 Bolt Shear 

    Horizontal A325N 0.6250 2 2.80 12.43 
0.226   

1 Bolt Shear 

T4 148.583 Diagonal A325N 0.5000 3 3.09 7.95 
0.389   

1 Bolt Shear 

    Top Girt A325N 0.6250 3 1.83 12.43 
0.147   

1 Bolt Shear 

T5 141.833 Leg A325N 1.0000 4 22.93 53.01 
0.432   

1 Bolt Tension 

    Diagonal A325N 0.5000 3 3.39 7.95 
0.426   

1 Bolt Shear 

    Horizontal A325N 0.6250 2 3.46 12.43 
0.279   

1 Bolt Shear 

T6 121.625 Leg A325N 1.0000 6 21.10 53.01 
0.398   

1 Bolt Tension 
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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 

    Diagonal A325N 0.5000 3 4.38 7.95 
0.551   

1 Bolt Shear 

    Horizontal A325N 0.6250 2 3.89 12.43 
0.313   

1 Bolt Shear 

T7 101.417 Leg A325N 1.0000 6 28.31 53.01 
0.534   

1 Bolt Tension 

    Diagonal A325N 0.6250 3 5.90 12.43 
0.475   

1 Bolt Shear 

    Horizontal A325N 0.7500 2 5.84 17.89 
0.326   

1 Bolt Shear 

T8 81.2083 Leg A325N 1.0000 6 35.21 53.01 
0.664   

1 Bolt Tension 

    Diagonal A325N 0.6250 3 6.05 12.43 
0.487   

1 Bolt Shear 

    Horizontal A325N 0.7500 2 6.36 17.89 
0.355   

1 Bolt Shear 

T9 61 Leg A325N 1.0000 8 31.37 53.01 
0.592   

1 Bolt Tension 

    Diagonal A325N 0.6250 3 6.24 12.43 
0.502   

1 Bolt Shear 

    Horizontal A325N 0.7500 2 6.92 17.89 
0.386   

1 Bolt Shear 

T10 40.6667 Leg A325N 1.0000 8 36.18 53.01 
0.682   

1 Bolt Tension 

    Diagonal A325N 0.6250 3 6.47 12.43 
0.521   

1 Bolt Shear 

    Horizontal A325N 0.7500 2 7.51 17.89 
0.420   

1 Bolt Shear 

T11 20.3333 Diagonal A325N 0.6250 3 9.55 12.43 
0.769   

1 Bolt Shear 

    Horizontal A325N 0.7500 2 8.17 17.89 
0.456   

1 Bolt Shear 

                      

 

 Compression Checks   
 

 Leg Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T1 192.333 - 

182.167 

ROHN 2.5 STD 10.17 0.08 1.1 

K=1.00 

1.7040 -3.74 76.68 0.049 1  

 
T2 182.167 - 162 ROHN 2.5 STD 20.17 0.08 1.1 

K=1.00 

1.7040 -22.08 76.68 0.288 1  

 
T3 162 - 148.583 ROHN 3 STD 13.45 6.68 68.9 

K=1.00 

2.2285 -36.40 70.85 0.514 1  

 
T4 148.583 - 

141.833 

ROHN 3 STD 6.77 0.08 0.9 

K=1.00 

2.2285 -61.83 100.28 0.617 1  

 
T5 141.833 - 

121.625 

ROHN 4 STD 20.26 6.68 53.1 

K=1.00 

3.1741 -87.24 116.19 0.751 1  

 
T6 121.625 - 

101.417 

ROHN 5 EH 20.26 10.03 65.4 

K=1.00 

6.1114 -119.78 201.09 0.596 1  

 
T7 101.417 - 

81.2083 

ROHN 6 STD 20.26 10.03 53.6 

K=1.00 

5.5813 -162.61 203.60 0.799 1  

 
T8 81.2083 - 61 ROHN 6 EH 20.26 10.03 54.8 

K=1.00 

8.4049 -209.20 303.62 0.689 1  

 
T9 61 - 40.6667 ROHN 6 EH 20.39 10.03 54.8 

K=1.00 

8.4049 -254.03 303.62 0.837 1  

 
T10 40.6667 - 

20.3333 

ROHN 8 STD 20.39 10.03 41.0 

K=1.00 

8.3993 -297.31 334.34 0.889 1  

 
T11 20.3333 - 0 ROHN 8 STD 20.39 0.17 0.7 8.3993 -360.15 377.95 0.953 1  
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Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

K=1.00 
 

                    
1
 P u  / φPn controls 

 

 Diagonal Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T1 192.333 - 

182.167 

ROHN 1.5 STD 6.25 6.05 116.6 

K=1.00 

0.7995 -1.83 13.28 0.138 1  

 
T2 182.167 - 162 ROHN 1.5 STD 7.65 7.40 142.7 

K=1.00 

0.7995 -6.67 8.87 0.752 1  

 
T3 162 - 148.583 ROHN 2 STD 7.87 7.61 116.1 

K=1.00 

1.0745 -9.73 18.01 0.540 1  

 
T4 148.583 - 

141.833 

ROHN 2 STD 8.35 8.11 123.6 

K=1.00 

1.0745 -9.28 15.89 0.584 1  

 
T5 141.833 - 

121.625 

ROHN 2 EH 9.17 8.90 139.4 

K=1.00 

1.4773 -10.16 17.18 0.591 1  

 
T6 121.625 - 

101.417 

ROHN 2.5 STD 12.55 12.17 154.1 

K=1.00 

1.7040 -12.96 16.21 0.800 1  

 
T7 101.417 - 

81.2083 

ROHN 2.5 EH 13.36 12.95 168.1 

K=1.00 

2.2535 -17.69 18.01 0.982 1  

 
T8 81.2083 - 61 ROHN 3 EH 14.24 13.85 146.3 

K=1.00 

3.0159 -18.15 31.83 0.570 1  

 
T9 61 - 40.6667 ROHN 3 EH 15.18 14.81 156.4 

K=1.00 

3.0159 -18.71 27.84 0.672 1  

 
T10 40.6667 - 

20.3333 

ROHN 3 STD 16.17 15.71 162.1 

K=1.00 

2.2285 -19.42 19.17 1.013 1  

 
T11 20.3333 - 0 Rohn 2.875'' x 0.552'' 24.42 12.21 173.6 

K=1.00 

4.0285 -28.65 30.21 0.948 1  

 
                    

1
 P u  / φPn controls 

 

 Horizontal Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T1 192.333 - 

182.167 

ROHN 1.5 STD 7.50 3.63 70.0 

K=1.00 

0.7995 -1.14 25.15 0.045 1  

 
T2 182.167 - 162 ROHN 1.5 STD 7.50 3.63 70.0 

K=1.00 

0.7995 -3.45 25.15 0.137 1  

 
T3 162 - 148.583 ROHN 1.5 STD 7.51 3.61 69.6 

K=1.00 

0.7995 -5.60 25.25 0.222 1  

 
T5 141.833 - 

121.625 

ROHN 2 EH 11.75 5.69 89.1 

K=1.00 

1.4773 -6.93 37.22 0.186 1  

 
T6 121.625 - 

101.417 

ROHN 2 EH 13.89 6.71 105.1 

K=1.00 

1.4773 -7.79 29.65 0.263 1  

 
T7 101.417 - 

81.2083 

ROHN 2 STD 16.44 7.95 121.1 

K=1.00 

1.0745 -11.67 16.54 0.706 1  
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Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T8 81.2083 - 61 ROHN 2.5 STD 19.00 9.23 116.8 

K=1.00 

1.7040 -12.72 28.20 0.451 1  

 
T9 61 - 40.6667 ROHN 2.5 STD 21.57 10.51 133.1 

K=1.00 

1.7040 -13.83 21.73 0.636 1  

 
T10 40.6667 - 

20.3333 

ROHN 2.5 STD 24.14 11.71 148.3 

K=1.00 

1.7040 -15.00 17.50 0.857 1  

 
T11 20.3333 - 0 ROHN 2.5 STD 25.45 12.36 156.6 

K=1.00 

1.7040 -16.33 15.70 1.041 1  

 
    4.8.1 (1.04 CR) - 298               

                    
1
 P u  / φPn controls 

 

 Top Girt Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T1 192.333 - 

182.167 

ROHN 1.5 STD 7.50 3.63 70.0 

K=1.00 

0.7995 -0.40 25.15 0.016 1  

 
T4 148.583 - 

141.833 

ROHN 1.5 STD 9.20 4.45 85.8 

K=1.00 

0.7995 -5.48 20.99 0.261 1  

 
                    

1
 P u  / φPn controls 

 

 Redundant Horizontal (1) Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T4 148.583 - 

141.833 

L2x2x1/8 2.30 2.15 92.5 

K=1.42 

0.4844 -0.83 9.81 0.085 1  

 
T11 20.3333 - 0 ROHN 1.5 STD 6.36 6.00 115.7 

K=1.00 

0.7995 -5.52 13.49 0.409 1  

 
                    

1
 P u  / φPn controls 

 

 Redundant Diagonal (1) Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T4 148.583 - 

141.833 

L2x2x1/8 3.94 3.66 115.3 

K=1.04 

0.4844 -0.71 7.71 0.093 1  

 
T11 20.3333 - 0 ROHN 2 STD 11.53 10.81 164.8 

K=1.00 

1.0745 -5.01 8.94 0.560 1  

 
                    

1
 P u  / φPn controls 
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 Redundant Hip (1) Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T11 20.3333 - 0 ROHN 2 STD 6.36 6.36 97.0 

K=1.00 

1.0745 -0.09 24.31 0.004 1  

 
                    

1
 P u  / φPn controls 

 

 Redundant Hip Diagonal (1) Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T11 20.3333 - 0 ROHN 2 STD 15.17 15.17 231.2 

K=1.00 

1.0745 -0.06 4.54 0.013 1  

 
                    

1
 P u  / φPn controls 

 

   Inner Bracing Design Data (Compression)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T1 192.333 - 

182.167 

L2x2x1/8 3.75 3.75 116.6 

K=1.03 

0.4844 -0.01 7.59 0.001 1  

 
T2 182.167 - 162 L2x2x1/8 3.75 3.75 116.6 

K=1.03 

0.4844 -0.01 7.59 0.001 1  

 
T3 162 - 148.583 L2x2x1/8 3.76 3.76 116.7 

K=1.03 

0.4844 -0.01 7.59 0.001 1  

 
T4 148.583 - 

141.833 

L2x2x1/8 4.60 4.60 138.8 

K=1.00 

0.4844 -0.09 5.68 0.017 1  

 
T5 141.833 - 

121.625 

L2x2x1/8 5.88 5.88 177.4 

K=1.00 

0.4844 -0.01 3.48 0.003 1  

 
T6 121.625 - 

101.417 

L2x2x1/8 6.94 6.94 209.6 

K=1.00 

0.4844 -0.01 2.49 0.003 1  

 
T7 101.417 - 

81.2083 

L2x2x1/8 8.22 8.22 248.2 

K=1.00 

0.4844 -0.01 1.78 0.006 1  

 
T8 81.2083 - 61 L3x3x1/4 9.50 9.50 192.5 

K=1.00 

1.4375 -0.02 8.77 0.002 1  

 
T9 61 - 40.6667 L3x3x1/4 10.78 10.78 218.4 

K=1.00 

1.4375 -0.01 6.81 0.002 1  

 
T10 40.6667 - 

20.3333 

L3 1/2x3 1/2x1/4 12.07 12.07 208.7 

K=1.00 

1.6900 -0.01 8.77 0.001 1  

 
T11 20.3333 - 0 ROHN 2.5 EH 12.72 12.72 165.2 

K=1.00 

2.2535 -0.01 18.65 0.001 1  

 
                    

1
 P u  / φPn controls 
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 Tension Checks   
 

 Leg Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T1 192.333 - 

182.167 

ROHN 2.5 STD 10.17 0.08 1.1 1.7040 2.89 76.68 0.038 1  

 
T2 182.167 - 162 ROHN 2.5 STD 20.17 0.08 1.1 1.7040 18.54 76.68 0.242 1  

 
T3 162 - 148.583 ROHN 3 STD 13.45 6.68 68.9 2.2285 31.71 100.28 0.316 1  

 
T4 148.583 - 

141.833 

ROHN 3 STD 6.77 0.08 0.9 2.2285 55.65 100.28 0.555 1  

 
T5 141.833 - 

121.625 

ROHN 4 STD 20.26 0.10 0.8 3.1741 91.71 142.83 0.642 1  

 
T6 庁J愀� �㤋脈

 - 101.417 

ROHN 5 EH 20.26 0.10 0.7 6.1114 126.59 275.01 0.460 1  

 
T7 101.417 - 

81.2083 

ROHN 6 STD 20.26 0.10 0.6 5.5813 169.83 251.16 0.676 1  

 
T8 81.2083 - 61 ROHN 6 EH 20.26 0.10 0.6 8.4049 211.28 378.22 0.559 1  

 
T9 61 - 40.6667 ROHN 6 EH 20.39 0.17 0.9 8.4049 250.95 378.22 0.663 1  

 
T10 40.6667 - 

20.3333 

ROHN 8 STD 20.39 0.17 0.7 8.3993 289.45 377.97 0.766 1  

 
T11 20.3333 - 0 ROHN 8 STD 20.39 0.17 0.7 8.3993 325.63 377.97 0.862 1  

 
                    

1
 P u  / φPn controls 

 

 Diagonal Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T1 192.333 - 

182.167 

ROHN 1.5 STD 6.25 6.05 116.6 0.7995 1.78 35.98 0.049 1  

 
T2 182.167 - 162 ROHN 1.5 STD 7.65 7.40 142.7 0.7995 6.61 35.98 0.184 1  

 
T3 162 - 148.583 ROHN 2 STD 7.87 7.61 116.1 1.0745 9.66 48.35 0.200 1  

 
T4 148.583 - 

141.833 

ROHN 2 STD 8.35 8.11 123.6 1.0745 9.17 48.35 0.190 1  

 
T5 141.833 - 

121.625 

ROHN 2 EH 9.17 8.90 139.4 1.4773 10.00 66.48 0.150 1  

 
T6 121.625 - 

101.417 

ROHN 2.5 STD 12.18 11.80 149.4 1.7040 12.97 76.68 0.169 1  

 
T7 101.417 - 

81.2083 

ROHN 2.5 EH 13.36 12.95 168.1 2.2535 17.42 101.41 0.172 1  

 
T8 81.2083 - 61 ROHN 3 EH 14.24 13.85 146.3 3.0159 17.71 135.72 0.130 1  

 
T9 61 - 40.6667 ROHN 3 EH 15.18 14.81 156.4 3.0159 18.20 135.72 0.134 1  
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Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

 
T10 40.6667 - 

20.3333 

ROHN 3 STD 16.17 15.71 162.1 2.2285 18.90 100.28 0.188 1  

 
    4.8.1 (1.01 CR) - 273               

T11 20.3333 - 0 Rohn 2.875'' x 0.552'' 24.42 12.21 173.6 4.0285 28.56 159.53 0.179 1  

 
                    

1
 P u  / φPn controls 

 

 Horizontal Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T1 192.333 - 

182.167 

ROHN 1.5 STD 7.50 3.63 70.0 0.7995 1.18 35.98 0.033 1  

 
T2 182.167 - 162 ROHN 1.5 STD 7.50 3.63 70.0 0.7995 3.48 35.98 0.097 1  

 
T3 162 - 148.583 ROHN 1.5 STD 7.51 3.61 69.6 0.7995 5.41 35.98 0.150 1  

 
T5 141.833 - 

121.625 

ROHN 2 EH 11.75 5.69 89.1 1.4773 6.88 66.48 0.104 1  

 
T6 121.625 - 

101.417 

ROHN 2 EH 13.89 6.71 105.1 1.4773 7.69 66.48 0.116 1  

 
T7 101.417 - 

81.2083 

ROHN 2 STD 16.44 7.95 121.1 1.0745 11.53 48.35 0.238 1  

 
T8 81.2083 - 61 ROHN 2.5 STD 19.00 9.23 116.8 1.7040 12.70 76.68 0.166 1  

 
T9 61 - 40.6667 ROHN 2.5 STD 21.57 10.51 133.1 1.7040 13.82 76.68 0.180 1  

 
T10 40.6667 - 

20.3333 

ROHN 2.5 STD 24.14 11.71 148.3 1.7040 15.02 76.68 0.196 1  

 
T11 20.3333 - 0 ROHN 2.5 STD 25.45 12.36 156.6 1.7040 15.32 76.68 0.200 1  

 
    4.8.1 (1.04 CR) - 298               

                    
1
 P u  / φPn controls 

 

 Top Girt Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T1 192.333 - 

182.167 

ROHN 1.5 STD 7.50 3.63 70.0 0.7995 0.41 35.98 0.011 1  

 
T4 148.583 - 

141.833 

ROHN 1.5 STD 9.20 4.45 85.8 0.7995 5.41 35.98 0.150 1  

 
                    

1
 P u  / φPn controls 
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 Redundant Horizontal (1) Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T4 148.583 - 

141.833 

L2x2x1/8 2.30 2.15 41.3 0.4844 0.83 15.69 0.053 1  

 
T11 20.3333 - 0 ROHN 1.5 STD 6.36 6.00 115.7 0.7995 5.52 35.98 0.154 1  

 
                    

1
 P u  / φPn controls 

 

 Redundant Diagonal (1) Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T4 148.583 - 

141.833 

L2x2x1/8 3.94 3.66 70.2 0.4844 0.71 15.69 0.046 1  

 
T11 20.3333 - 0 ROHN 2 STD 11.53 10.81 164.8 1.0745 5.01 48.35 0.104 1  

 
                    

1
 P u  / φPn controls 

 

 Redundant Hip Diagonal (1) Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T11 20.3333 - 0 ROHN 2 STD 15.17 15.17 231.2 1.0745 0.10 48.35 0.002 1  

 
                    

1
 P u  / φPn controls 

 

 Inner Bracing Design Data (Tension)    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

T1 192.333 - 

182.167 

L2x2x1/8 3.75 3.75 71.9 0.4844 0.01 15.69 0.000 1  

 
T2 182.167 - 162 L2x2x1/8 3.75 3.75 71.9 0.4844 0.01 15.69 0.000 1  

 
T3 162 - 148.583 L2x2x1/8 3.76 3.76 72.0 0.4844 0.01 15.69 0.000 1  

 
T4 148.583 - 

141.833 

L2x2x1/8 4.60 4.60 88.1 0.4844 0.09 15.69 0.006 1  

 
T5 141.833 - 

121.625 

L2x2x1/8 5.03 5.03 96.4 0.4844 0.01 15.69 0.000 1  

 
T6 121.625 - 

101.417 

L2x2x1/8 6.31 6.31 120.9 0.4844 0.00 15.69 0.000 1  

 
T7 101.417 - 

81.2083 

L2x2x1/8 7.59 7.59 145.4 0.4844 0.00 15.69 0.000 1  
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Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

K 

φPn 

 

K 

Ratio 

Pu 

φPn 

 
T8 81.2083 - 61 L3x3x1/4 8.87 8.87 114.4 1.4375 0.00 46.58 0.000 1  

 
T9 61 - 40.6667 L3x3x1/4 10.15 10.15 130.9 1.4375 0.00 46.58 0.000 1  

 
T11 20.3333 - 0 ROHN 2.5 EH 12.72 12.72 165.2 2.2535 0.01 101.41 0.000 1  

 
                    

1
 P u  / φPn controls 

 

 Section Capacity Table 
 

Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

K 

øPallow 

K 

% 

Capacity 

Pass 

Fail 

T1 192.333 - 

182.167 

Leg ROHN 2.5 STD 2 -3.74 76.68 4.9 Pass  

T2 182.167 - 162 Leg ROHN 2.5 STD 29 -22.08 76.68 28.8 Pass  

T3 162 - 148.583 Leg ROHN 3 STD 68 -36.40 70.85 51.4 Pass  

T4 148.583 - 

141.833 

Leg ROHN 3 STD 95 -61.83 100.28 61.7 Pass  

T5 141.833 - 

121.625 

Leg ROHN 4 STD 122 -87.24 116.19 75.1 Pass  

T6 121.625 - 

101.417 

Leg ROHN 5 EH 161 -119.78 201.09 59.6 Pass  

T7 101.417 - 

81.2083 

Leg ROHN 6 STD 188 -162.61 203.60 79.9 Pass  

T8 81.2083 - 61 Leg ROHN 6 EH 215 -209.20 303.62 68.9 Pass  

T9 61 - 40.6667 Leg ROHN 6 EH 242 -254.03 303.62 83.7 Pass  

T10 40.6667 - 

20.3333 

Leg ROHN 8 STD 269 -297.31 334.34 88.9 Pass  

T11 20.3333 - 0 Leg ROHN 8 STD 296 -360.15 377.95 95.3 Pass  

T1 192.333 - 

182.167 

Diagonal ROHN 1.5 STD 8 -1.83 13.28 13.8 Pass  

T2 182.167 - 162 Diagonal ROHN 1.5 STD 32 -6.67 8.87 75.2 Pass  

T3 162 - 148.583 Diagonal ROHN 2 STD 87 -9.73 18.01 54.0 Pass  

T4 148.583 - 

141.833 

Diagonal ROHN 2 STD 100 -9.28 15.89 58.4 Pass  

T5 141.833 - 

121.625 

Diagonal ROHN 2 EH 125 -10.16 17.18 59.1 Pass  

T6 121.625 - 

101.417 

Diagonal ROHN 2.5 STD 164 -12.96 16.21 80.0 Pass  

T7 101.417 - 

81.2083 

Diagonal ROHN 2.5 EH 191 -17.69 18.01 98.2 Pass  

T8 81.2083 - 61 Diagonal ROHN 3 EH 218 -18.15 31.83 57.0 Pass  

T9 61 - 40.6667 Diagonal ROHN 3 EH 245 -18.71 27.84 67.2 Pass  

T10 40.6667 - 

20.3333 

Diagonal ROHN 3 STD 272 -19.42 19.17 101.3 Pass 

T11 20.3333 - 0 Diagonal Rohn 2.875'' x 0.552'' 299 -28.65 30.21 94.8 Pass  

T1 192.333 - 

182.167 

Horizontal ROHN 1.5 STD 7 -1.14 25.15 4.5 

4.7 (b) 

Pass  

T2 182.167 - 162 Horizontal ROHN 1.5 STD 31 -3.45 25.15 13.7 

14.0 (b) 

Pass  

T3 162 - 148.583 Horizontal ROHN 1.5 STD 85 -5.60 25.25 22.2 

22.6 (b) 

Pass  

T5 141.833 - 

121.625 

Horizontal ROHN 2 EH 124 -6.93 37.22 18.6 

27.9 (b) 

Pass  

T6 121.625 - Horizontal ROHN 2 EH 163 -7.79 29.65 26.3 Pass  
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Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

K 

øPallow 

K 

% 

Capacity 

Pass 

Fail 

101.417 31.3 (b) 

T7 101.417 - 

81.2083 

Horizontal ROHN 2 STD 190 -11.67 16.54 70.6 Pass  

T8 81.2083 - 61 Horizontal ROHN 2.5 STD 217 -12.72 28.20 45.1 Pass  

T9 61 - 40.6667 Horizontal ROHN 2.5 STD 244 -13.83 21.73 63.6 Pass  

T10 40.6667 - 

20.3333 

Horizontal ROHN 2.5 STD 271 -15.00 17.50 85.7 Pass  

T11 20.3333 - 0 Horizontal ROHN 2.5 STD 298 -16.33 15.70 104.1 Pass 

T1 192.333 - 

182.167 

Top Girt ROHN 1.5 STD 4 -0.40 25.15 1.6 Pass  

T4 148.583 - 

141.833 

Top Girt ROHN 1.5 STD 97 -5.48 20.99 26.1 Pass  

T4 148.583 - 

141.833 

Redund Horz 1 

Bracing 

L2x2x1/8 104 -0.83 9.81 8.5 Pass  

T11 20.3333 - 0 Redund Horz 1 

Bracing 

ROHN 1.5 STD 303 -5.52 13.49 40.9 Pass  

T4 148.583 - 

141.833 

Redund Diag 1 

Bracing 

L2x2x1/8 105 -0.71 7.71 9.3 Pass  

T11 20.3333 - 0 Redund Diag 1 

Bracing 

ROHN 2 STD 304 -5.01 8.94 56.0 Pass  

T11 20.3333 - 0 Redund Hip 1 

Bracing 

ROHN 2 STD 323 -0.09 24.31 0.4 Pass  

T11 20.3333 - 0 Redund Hip Diagonal 

1 Bracing 

ROHN 2 STD 313 -0.06 4.54 1.3 Pass  

T1 192.333 - 

182.167 

Inner Bracing L2x2x1/8 25 -0.01 7.59 0.1 Pass  

T2 182.167 - 162 Inner Bracing L2x2x1/8 42 -0.01 7.59 0.1 Pass  

T3 162 - 148.583 Inner Bracing L2x2x1/8 92 -0.01 7.59 0.1 Pass  

T4 148.583 - 

141.833 

Inner Bracing L2x2x1/8 118 -0.09 5.68 1.7 Pass  

T5 141.833 - 

121.625 

Inner Bracing L2x2x1/8 133 -0.01 3.48 0.3 Pass  

T6 121.625 - 

101.417 

Inner Bracing L2x2x1/8 172 -0.01 2.49 0.3 Pass  

T7 101.417 - 

81.2083 

Inner Bracing L2x2x1/8 199 -0.01 1.78 0.6 Pass  

T8 81.2083 - 61 Inner Bracing L3x3x1/4 227 -0.01 8.77 0.2 Pass  

T9 61 - 40.6667 Inner Bracing L3x3x1/4 254 -0.01 6.81 0.2 Pass  

T10 40.6667 - 

20.3333 

Inner Bracing L3 1/2x3 1/2x1/4 282 -0.01 8.77 0.2 Pass  

T11 20.3333 - 0 Inner Bracing ROHN 2.5 EH 327 -0.01 18.65 0.2 Pass  

                  

            Summary ELC: LC5 

                  

            Leg (T11) 95.3 Pass  

            Diagonal 

(T10) 

101.3 Pass 

            Horizontal 

(T11) 

104.1 Pass 

            Top Girt 

(T4) 

26.1 Pass  

            Redund 

Horz 1 

Bracing 

(T11) 

40.9 Pass  

            Redund 

Diag 1 

Bracing 

(T11) 

56.0 Pass  

            Redund Hip 

1 Bracing 

0.4 Pass  
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Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

K 

øPallow 

K 

% 

Capacity 

Pass 

Fail 

(T11) 

            Redund Hip 

Diagonal 1 

Bracing 

(T11) 

1.3 Pass  

            Inner 

Bracing (T4) 

1.7 Pass  

            Bolt Checks 76.9 Pass  

            Rating =  104.1 Pass 
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BASE LEVEL DRAWING 
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ADDITIONAL CALCULATIONS 














































