
 

Crown Castle 
3530 Toringdon Way Suite 300 
Charlotte NC 28277  

 
Tel  (704) 405-6600  
  
 

 
 
 
May 20, 2015 
 
Melanie A. Bachman 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 
 
RE: T-Mobile-Exempt Modification - Crown Site BU: 876390 
 T-Mobile Site ID: CT11511A  
 Located at: 116 Grant Hill Road, Brooklyn, CT 06234 
 
Dear Ms. Bachman: 
 
 Per our discussion, T-Mobile/Crown Castle will be resubmitting one hard copy of the original 
package to your office so you can place this information in the file. As discussed, the scope of work has 
been revised to reflect running the coax cables on the outside of the telecommunications pole. 
                                                                                                          
 This letter and exhibits are submitted on behalf of T-Mobile. T-Mobile is making 
modifications to certain existing sites in its Connecticut system in order to implement their 
700MHz technology.  Please accept this letter and exhibits as notification, pursuant to § 16-50j-
73 of the Regulations of Connecticut State Agencies (“R.C.S.A.”), of construction that 
constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2).  In compliance with 
R.C.S.A. § 16-50j-73, a copy of this letter is being sent to The Honorable Richard Ives, First 
Selectman for the Town of Brooklyn, and Dawna G. and Jean-Paul Bernier, Property Owners.  
 

T-Mobile plans to modify the existing wireless communications facility owned by Crown 
Castle and located at 116 Grant Hill Road, Brooklyn, CT 06234.  Attached are a compound 
plan and elevation depicting the planned changes (Exhibit-1), and documentation of the 
structural sufficiency of the structure to accommodate the revised antenna configuration 
(Exhibit-2).  Also included is a power density table report reflecting the modification to T-
Mobile’s operations at the site (Exhibit-3). 

 
The changes to the facility do not constitute a modification as defined in Connecticut 

General Statutes (“C.G.S.”) § 16-50i(d) because the general physical characteristics of the 
facility will not be significantly changed.  Rather, the planned changes to the facility fall 
squarely within those activities explicitly provided for in the R.C.S.A. § 16-50j-72(b)(2). 
  

1. The proposed modifications will not result in an increase in the height of the existing 
tower.  T-Mobile’s replacement antennas will be located at the same elevation on the 
existing tower. 
 

2. There will be no proposed modifications to the ground and no extension of 
boundaries.  



 
3. The proposed modifications will not increase noise levels at the facility by six 

decibels or more. 
 
4. The operation of the replacement antennas will not increase radio frequency (RF) 

emissions at the facility to a level at or above the Federal Communications 
Commission (FCC) adopted safety standard.  A cumulative General Power Density 
table report for T-Mobile’s modified facility is included as Exhibit-3.  

 
5. A Structural Modification Report confirming that the tower and foundation can 

support T-Mobile’s proposed modifications is included as Exhibit-2. 
 

 For the foregoing reasons, T-Mobile respectfully submits the proposed modifications to 
the above-reference telecommunications facility constitutes an exempt modification under 
R.C.S.A. § 16-50j-72(b)(2).   
 
Sincerely, 

 
 
Kimberly Myl 
Real Estate Specialist 
 
Enclosure 
 
Tab 1: Exhibit-1:  Compound plan and elevation depicting the planned changes 
Tab 2: Exhibit-2:  Structural Modification Report 
 
cc: The Honorable Richard Ives, First Selectman 
 4 Wolf Den Road 
 P.O. Box 356 
 Brooklyn, CT 06234 
 
 Dawna G. and Jean-Paul Bernier 
     116 Grant Hill Road 
 Brooklyn, CT 06234  



1

Helton, Heather (Contractor)

From: Bachman, Melanie <Melanie.Bachman@ct.gov>
Sent: Wednesday, May 20, 2015 11:55 AM
To: Myl, Kimberly (Contractor)
Subject: FW: T-Mobile # CT11511A - 116 Grant Hill Road, Brooklyn, CT

Good morning, Ms. Myl. 
 
My sincerest apologies, but our analyst was mistaken when he indicated the structural analyses were the same, as I suspected 
since the size of the structural analyses (468 KB and 1 MB) were different. 
 
Please submit one hard copy original of the package to our office when you have a chance so that we can place this 
information in the file.  
 
Thank you very much for your patience and understanding.  
 
Have a great day! 
 
Melanie 
 
Melanie A. Bachman 
Staff Attorney/Acting Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 
860-827-2951 

 
 
CONFIDENTIAL INFORMATION: The information contained in this e-mail is confidential and is protected from general disclosure. If the recipient 
or the reader of this e-mail is not the intended recipient, or person responsible to receive this e-mail, you are requested to delete this e-mail 
immediately and do not disseminate or distribute or copy. If you have received this e-mail by mistake, please notify us immediately by replying to 
the message so that we can take appropriate action immediately and see to it that this mistake is rectified. 
 
 

From: Cunliffe, Fred  
Sent: Wednesday, May 20, 2015 11:16 AM 
To: Bachman, Melanie; Walsh, Christina 
Subject: RE: T-Mobile # CT11511A - 116 Grant Hill Road, Brooklyn, CT 
 
Melanie, 
 
I spoke to you about this filing yesterday afternoon and what appeared to be the same structural analysis was 
submitted  twice. 
 
 
I double checked with Christina who picked up on an added assumption #6 that covers the external mount of cables. 
It would be helpful if using a previous document to note the change and initial and date for full transparency. 
The engineer would be responsible for speaking to the validity of the analysis. 
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The document does state the structure is capable of supporting the load and I would accept it for the files. 
 
I hope you have not asked for the SA yet. 
 
 
 
First time filing: 

 
Revised filing with coax outside the tower. 

 
 
 
Fred Cunliffe 
Siting Analyst Supervisor 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 
website:ct.gov/csc 
email:fred.cunliffe@ct.gov 
desk-860.827.2939 
fax-860.827.2950 
 
 

From: Bachman, Melanie  
Sent: Tuesday, May 19, 2015 4:01 PM 
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To: Walsh, Christina; Cunliffe, Fred 
Subject: RE: T-Mobile # CT11511A - 116 Grant Hill Road, Brooklyn, CT 
 
That was exactly what Mark Richard described to me. Thank you very much. 
 
Melanie A. Bachman 
Staff Attorney/Acting Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 
860-827-2951 

 
 
CONFIDENTIAL INFORMATION: The information contained in this e-mail is confidential and is protected from general disclosure. If the recipient 
or the reader of this e-mail is not the intended recipient, or person responsible to receive this e-mail, you are requested to delete this e-mail 
immediately and do not disseminate or distribute or copy. If you have received this e-mail by mistake, please notify us immediately by replying to 
the message so that we can take appropriate action immediately and see to it that this mistake is rectified. 
 
 

From: Walsh, Christina  
Sent: Tuesday, May 19, 2015 3:59 PM 
To: Bachman, Melanie; Cunliffe, Fred 
Subject: RE: T-Mobile # CT11511A - 116 Grant Hill Road, Brooklyn, CT 
 
I’ll defer to Fred since he reviews the T‐Mobile filings but it looks like with the coax outside the tower would be 97.6 
percent of its capacity so it passes. I would think it would be fine to place the revision in the file. 
 
Christina Walsh 
Siting Analyst Supervisor 
Connecticut Siting Council 
Ten Franklin Square 
New Britain, CT  06051 
Tel:  860-827-2944 
 
www.ct.gov/csc 
 

From: Bachman, Melanie  
Sent: Tuesday, May 19, 2015 3:06 PM 
To: Cunliffe, Fred; Walsh, Christina 
Subject: FW: T-Mobile # CT11511A - 116 Grant Hill Road, Brooklyn, CT 
 
This is the exempt mod that T-Mobile had issues with on-site during construction. Please review the materials when you have 
a chance and let me know if this should be resubmitted or if this should be placed in the file. 
 
Thanks. 
 
Melanie A. Bachman 
Staff Attorney/Acting Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 
860-827-2951 



4

 
 
CONFIDENTIAL INFORMATION: The information contained in this e-mail is confidential and is protected from general disclosure. If the recipient 
or the reader of this e-mail is not the intended recipient, or person responsible to receive this e-mail, you are requested to delete this e-mail 
immediately and do not disseminate or distribute or copy. If you have received this e-mail by mistake, please notify us immediately by replying to 
the message so that we can take appropriate action immediately and see to it that this mistake is rectified. 
 
 

From: Myl, Kimberly (Contractor) [mailto:Kimberly.Myl.Contractor@crowncastle.com]  
Sent: Tuesday, May 19, 2015 2:39 PM 
To: Bachman, Melanie 
Subject: T-Mobile # CT11511A - 116 Grant Hill Road, Brooklyn, CT 
 
Ms. Bachman: 
 
T-Mobile previously received CSC approval on 03/31/15. Since then T-Mobile revised their scope of work to run the coax 
cables on the outside of the telecommunications tower. I have attached the previous approval from your office, the revised 
construction drawings and revised structural analysis. Can you kindly advise if resubmission to the CSC is required? 
 
Please let me know if you have any questions or need additional information. Thank you. 
 
KIMBERLY MYL 
Real Estate Specialist 
T: (201) 236-9069 | M: (201) 993-3697 
 
CROWN CASTLE  
1200 MacArthur Blvd, Suite 200 
Mahwah, NJ 07430  
This email may contain confidential or privileged material. Use or disclosure of it by anyone other than the 
recipient is unauthorized. If you are not an intended recipient, please delete this email.  

















 

tnxTower Report - version 6.1.4.1 

 
Date:   February 06, 2015 
 
Holly Haas Paul J Ford and Company 
Crown Castle 250 E. Broad Street Suite 600 
3530 Toringdon Way Suite 300 Columbus, OH 43215 
Charlotte, NC 28277 614.221.6679 
 
Subject:         Structural Analysis Report 
 
Carrier Designation: T-Mobile Co-Locate 
 Carrier Site Number: CT11511A 
 Carrier Site Name:                                          CT512/SBA - S Brooklyn 
 
Crown Castle Designation: Crown Castle BU Number: 876390 
 Crown Castle Site Name:                                  HAMPTON / BERNIER 
 Crown Castle JDE Job Number: 322232 
 Crown Castle Work Order Number: 1004926 
 Crown Castle Application Number: 282531 Rev. 1 
 
Engineering Firm Designation: Paul J Ford and Company Project Number: 37515-0481.001.7805 
 
Site Data: 116 Grant Hill Rd., BROOKLYN, Windham County, CT 
 Latitude 41° 47' 30.53'', Longitude -72° 0' 53.27'' 
 150 Foot - Monopole Tower 
 
Dear Holly Haas, 
 
Paul J Ford and Company is 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 753343, in accordance 
with application 282531, 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 loading, respectively. 
 
The analysis has been performed in accordance with the TIA/EIA-222-F standard and the 2005 CT State 
Building Code with 2009 amendment based upon a wind speed of 85 mph fastest mile.               
 
We at Paul J Ford and Company 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. 
 
Respectfully submitted by: 
 
 
 
Joshua Frybarger, E.I.T. 
Structural Designer 
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Mounting
Level (ft)

Center
Line

Elevation
(ft)

Number
of

Antennas
Antenna

Manufacturer Antenna Model
Number
of Feed
Lines

Feed
Line

Size (in)
Note

90.0

100.0 1 dbspectra DS9A09F36D-N

2
1

1 1/4
1/2 1

90.0
1 bird technologies

group TTA-429-94C-08179

1 tower mounts Side Arm Mount [SO 308-
1]

76.0
77.0 1 lucent KS24019-L112A

1 1/2 1
76.0 1 tower mounts Side Arm Mount [SO 701-

1]
Notes:
1) Existing Equipment

3) ANALYSIS PROCEDURE

Table 3 - Documents Provided

Document Remarks Reference Source

4-GEOTECHNICAL REPORTS CSA, 99900.05, 8/9/99 1615347 CCISITES
4-POST-MODIFICATION

INSPECTION TEP, 072655, 1/23/09 2383064 CCISITES

4-TOWER FOUNDATION
DRAWINGS/DESIGN/SPECS EEI, 6459, 2/22/00 1615410 CCISITES

4-TOWER MANUFACTURER
DRAWINGS EEI, 6459, 2/22/00 1533003 CCISITES

4-TOWER REINFORCEMENT
DESIGN/DRAWINGS/DATA TEP, 072655, 5/15/05 2255030 CCISITES

3.1) Analysis Method

tnxTower (version 6.1.4.1), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various loading cases.
Selected output from the analysis is included in 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.
3) The configuration of antennas, transmission cables, mounts and other appurtenances are as

specified in Tables 1 and 2 and the referenced drawings.
4) When applicable, transmission cables are considered as structural components for calculating

wind loads as allowed by TIA/EIA-222-F.
5) Monopole was reinforced in conformance with the referenced modification drawings.
6) If the proposed feedlines are installed external to the monopole the tower capacity will be

97.6%.

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

Table 4 - Section Capacity (Summary) 
Section 

No. Elevation (ft) Component 
Type Size Critical 

Element P (K) SF*P_allow 
(K) 

% 
Capacity Pass / Fail 

L1 150 - 123.29 Pole TP22.9x17x0.1875 1 -6.26 679.32 44.5 Pass  
L2 123.29 - 88.88 Pole TP30x21.7696x0.3125 2 -12.08 1483.15 82.0 Pass  
L3 88.88 - 43.8 Pole TP39.2x28.4504x0.375 3 -21.17 2329.31 93.7 Pass  
L4 43.8 - 0 Pole TP48x37.2689x0.4375 4 -34.88 3433.55 87.9 Pass  
       Summary  
      Pole (L3) 93.7 Pass  
      Rating =  93.7 Pass  

 
Table 5 - Tower Component Stresses vs. Capacity 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Anchor Rods 0 77.5 Pass 
1 Base Plate 0 64.3 Pass 

1 Base Foundation 
Structural Steel 0 87.0 Pass 

1 Base Foundation 
Soil Interaction 0 74.6 Pass 

 

Structure Rating (max from all components) =  93.7% 

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

consumed.  
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APPENDIX A 

 
TNXTOWER OUTPUT 

 
  Tower Input Data    

 
There is a pole section. 
This tower is designed using the TIA/EIA-222-F standard. 
The following design criteria apply:  

1) Tower is located in Windham County, Connecticut. 
2) Basic wind speed of 85 mph. 
3) Nominal ice thickness of 1.0000 in. 
4) Ice thickness is considered to increase with height. 
5) Ice density of 56.00 pcf. 
6) A wind speed of 38 mph  is used in combination with ice. 
7) Temperature drop of 50 °F. 
8) Deflections calculated using a wind speed of 50 mph. 
9) A non-linear (P-delta) analysis was used. 
10) Pressures are calculated at each section. 
11) Stress ratio used in pole design is 1.333. 
12) 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   Treat Feedline Bundles As Cylinder 
  Consider Moments - Horizontals   Assume Legs Pinned   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Calculate Redundant Bracing Forces 
  Use Moment Magnification √ Use Clear Spans For Wind Area   Ignore Redundant Members in FEA 

√ Use Code Stress Ratios   Use Clear Spans For KL/r   SR Leg Bolts Resist Compression 
√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension   All Leg Panels Have Same Allowable 
√ Escalate Ice √ Bypass Mast Stability Checks   Offset Girt At Foundation 
  Always Use Max Kz √ Use Azimuth Dish Coefficients √ Consider Feedline Torque 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Include Angle Block Shear Check 
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas Poles 
  Leg Bolts Are At Top Of Section   SR Members Have Cut Ends √ Include Shear-Torsion Interaction 
  Secondary Horizontal Braces Leg   Sort Capacity Reports By Component   Always Use Sub-Critical Flow 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Use Top Mounted Sockets 
  Add IBC .6D+W Combination   Use TIA-222-G Tension Splice 

Capacity Exemption 
  

 
  Tapered Pole Section Geometry    

 
 Section Elevation  

 
ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number 
of 

Sides 

Top 
Diameter 

in 

Bottom 
Diameter 

in 

Wall 
Thickness 

in 

Bend 
Radius 

in 

Pole Grade 

L1 150.00-123.29 26.71 3.42 18 17.0000 22.9000 0.1875 0.7500 A572-65 
(65 ksi) 

L2 123.29-88.88 37.83 4.25 18 21.7696 30.0000 0.3125 1.2500 A572-65 
(65 ksi) 

L3 88.88-43.80 49.33 5.42 18 28.4504 39.2000 0.3750 1.5000 A572-65 
(65 ksi) 

L4 43.80-0.00 49.22   18 37.2689 48.0000 0.4375 1.7500 A572-65 
(65 ksi) 

 
 Tapered Pole Properties    

 
 Section Tip Dia. 

in 
Area 
in

2
 

I 
in

4
 

r 
in 

C  
in 

I/C 
in

3
 

J 
in

4
 

It/Q 
in

2
 

w 
in 

w/t 

L1 17.2623 10.0055 357.3078 5.9684 8.6360 41.3742 715.0858 5.0037 2.6620 14.197 
  23.2533 13.5168 880.9281 8.0629 11.6332 75.7253 1763.0154 6.7597 3.7004 19.735 
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 Section Tip Dia. 
in 

Area 
in

2
 

I 
in

4
 

r 
in 

C  
in 

I/C 
in

3
 

J 
in

4
 

It/Q 
in

2
 

w 
in 

w/t 

L2 22.8609 21.2827 1237.9542 7.6173 11.0589 111.9416 2477.5374 10.6434 3.2814 10.501 
  30.4628 29.4463 3278.8026 10.5391 15.2400 215.1445 6561.9196 14.7259 4.7300 15.136 

L3 29.8297 33.4167 3327.7547 9.9668 14.4528 230.2502 6659.8882 16.7115 4.3473 11.593 
  39.8047 46.2115 8800.5544 13.7829 19.9136 441.9369 17612.6889 23.1101 6.2392 16.638 

L4 39.0438 51.1450 8765.5168 13.0752 18.9326 462.9852 17542.5674 25.5774 5.7893 13.233 
  48.7405 66.0465 18876.2818 16.8847 24.3840 774.1257 37777.4015 33.0295 7.6780 17.55 

 
 Feed Line/Linear Appurtenances - Entered As Area 

 
Description Face 

or 
Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft
2
/ft 

Weight 
 

plf 

LDF7-50A(1-5/8'') C No Inside Pole 149.00 - 0.00 6 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.82 
0.82 
0.82 
0.82 
0.82 

***                 
AVA7-50(1-5/8) C No Inside Pole 137.00 - 0.00 6 No Ice 

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

0.00 
0.00 
0.00 
0.00 
0.00 

0.70 
0.70 
0.70 
0.70 
0.70 

LDF7-50A(1-5/8'') C No Inside Pole 137.00 - 0.00 6 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.82 
0.82 
0.82 
0.82 
0.82 

***                 
2'' Diameter Schedule 

80 Pipe 
C No Inside Pole 127.00 - 0.00 1 No Ice 

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

0.00 
0.00 
0.00 
0.00 
0.00 

5.02 
5.02 
5.02 
5.02 
5.02 

LDF6-50A(1-1/4'') C No Inside Pole 127.00 - 0.00 12 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.66 
0.66 
0.66 
0.66 
0.66 

FB-L98B-002-75000( 
3/8'') 

C No Inside Pole 127.00 - 0.00 3 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.06 
0.06 
0.06 
0.06 
0.06 

***                 
LDF7-50A(1-5/8'') C No CaAa (Out Of 

Face) 
117.00 - 0.00 2 No Ice 

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

0.20 
0.30 
0.40 
0.60 
1.00 

0.82 
2.33 
4.46 

10.54 
30.04 

 LDF7-50A(1-5/8'') C No CaAa (Out Of 
Face) 

117.00 - 0.00 16 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.82 
2.33 
4.46 

10.54 
30.04 

***                 
 LDF6-50A(1-1/4'') C No CaAa (Out Of 

Face) 
90.00 - 0.00 2 No Ice 

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

0.00 
0.00 
0.00 
0.00 
0.00 

0.66 
1.91 
3.78 
9.33 

27.78 
 LDF4-50A(1/2'') C No CaAa (Out Of 

Face) 
90.00 - 0.00 1 No Ice 

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

0.00 
0.00 
0.00 
0.00 
0.00 

0.15 
0.84 
2.14 
6.58 

22.78 
***                 

LDF4-50A(1/2'') C No Inside Pole 76.00 - 0.00 1 No Ice 0.00 0.15 
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Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft
2
/ft 

Weight 
 

plf 

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

0.00 
0.00 
0.00 
0.00 

0.15 
0.15 
0.15 
0.15 

 
 Feed Line/Linear Appurtenances Section Areas  

 
Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft

2
 

AF 

  
ft

2
 

CAAA 

In Face  
ft

2
 

CAAA 

Out Face  
ft

2
 

Weight 
 

K 

L1 150.00-123.29 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.30 

L2 123.29-88.88 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
11.136 

0.00 
0.00 
1.35 

L3 88.88-43.80 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
17.852 

0.00 
0.00 
1.96 

L4 43.80-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
17.345 

0.00 
0.00 
1.91 

 
 Feed Line/Linear Appurtenances Section Areas - With Ice 

 
Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft

2
 

AF 

  
ft

2
 

CAAA 

In Face  
ft

2
 

CAAA 

Out Face  
ft

2
 

Weight 
 

K 

L1 150.00-123.29 A 
B 
C 

1.185 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.30 

L2 123.29-88.88 A 
B 
C 

1.150 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
24.467 

0.00 
0.00 
3.78 

L3 88.88-43.80 A 
B 
C 

1.086 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
38.582 

0.00 
0.00 
6.13 

L4 43.80-0.00 A 
B 
C 

1.000 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
36.378 

0.00 
0.00 
5.61 

 
   Feed Line Center of Pressure     

 
 Section Elevation  

 
ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 150.00-123.29 0.0000 0.0000 0.0000 0.0000 
L2 123.29-88.88 -0.3758 0.2169 -0.6697 0.3866 
L3 88.88-43.80 -0.4518 0.2608 -0.8136 0.4697 
L4 43.80-0.00 -0.4635 0.2676 -0.8424 0.4863 

 
   Discrete Tower Loads    

 
Description Face 

or 
Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 
 
 

K 

(2) DB980H90E-M w/ 
Mount Pipe 

A From Face 4.00 
0.00 
2.00 

0.000 149.00 No Ice 
1/2'' Ice 
1'' Ice 

4.04 
4.50 
4.95 

3.62 
4.48 
5.22 

0.03 
0.07 
0.11 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 
 
 

K 

2'' Ice 
4'' Ice 

5.87 
8.05 

6.74 
10.00 

0.22 
0.55 

(2) DB980H90E-M w/ 
Mount Pipe 

B From Face 4.00 
0.00 
2.00 

0.000 149.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

4.04 
4.50 
4.95 
5.87 
8.05 

3.62 
4.48 
5.22 
6.74 

10.00 

0.03 
0.07 
0.11 
0.22 
0.55 

(2) DB980H90E-M w/ 
Mount Pipe 

C From Face 4.00 
0.00 
2.00 

0.000 149.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

4.04 
4.50 
4.95 
5.87 
8.05 

3.62 
4.48 
5.22 
6.74 

10.00 

0.03 
0.07 
0.11 
0.22 
0.55 

6' x 2'' Mount Pipe A From Face 4.00 
0.00 
2.00 

0.000 149.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

1.43 
1.92 
2.29 
3.06 
4.70 

1.43 
1.92 
2.29 
3.06 
4.70 

0.02 
0.03 
0.05 
0.09 
0.23 

6' x 2'' Mount Pipe B From Face 4.00 
0.00 
2.00 

0.000 149.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

1.43 
1.92 
2.29 
3.06 
4.70 

1.43 
1.92 
2.29 
3.06 
4.70 

0.02 
0.03 
0.05 
0.09 
0.23 

6' x 2'' Mount Pipe C From Face 4.00 
0.00 
2.00 

0.000 149.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

1.43 
1.92 
2.29 
3.06 
4.70 

1.43 
1.92 
2.29 
3.06 
4.70 

0.02 
0.03 
0.05 
0.09 
0.23 

Platform Mount [LP 712-1] C None   0.000 149.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

24.53 
29.94 
35.35 
46.17 
67.81 

24.53 
29.94 
35.35 
46.17 
67.81 

1.34 
1.65 
1.96 
2.58 
3.82 

8-ft Ladder C None   0.000 147.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

7.07 
9.73 

11.19 
13.98 
18.89 

7.07 
9.73 

11.19 
13.98 
18.89 

0.04 
0.07 
0.08 
0.11 
0.15 

***                   
LNX-6515DS-VTM w/ 

Mount Pipe 
A From Face 4.00 

0.00 
1.00 

0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

11.68 
12.40 
13.14 
14.60 
17.87 

9.84 
11.37 
12.91 
15.27 
20.14 

0.08 
0.17 
0.27 
0.51 
1.15 

LNX-6515DS-VTM w/ 
Mount Pipe 

B From Face 4.00 
0.00 
1.00 

0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

11.68 
12.40 
13.14 
14.60 
17.87 

9.84 
11.37 
12.91 
15.27 
20.14 

0.08 
0.17 
0.27 
0.51 
1.15 

LNX-6515DS-VTM w/ 
Mount Pipe 

C From Face 4.00 
0.00 
1.00 

0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

11.68 
12.40 
13.14 
14.60 
17.87 

9.84 
11.37 
12.91 
15.27 
20.14 

0.08 
0.17 
0.27 
0.51 
1.15 

ATBT-BOTTOM-24V A From Face 4.00 
0.00 
1.00 

0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.12 
0.17 
0.23 
0.38 
0.77 

0.08 
0.12 
0.17 
0.30 
0.67 

0.00 
0.00 
0.01 
0.01 
0.04 

ATBT-BOTTOM-24V B From Face 4.00 
0.00 
1.00 

0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.12 
0.17 
0.23 
0.38 
0.77 

0.08 
0.12 
0.17 
0.30 
0.67 

0.00 
0.00 
0.01 
0.01 
0.04 

ATBT-BOTTOM-24V C From Face 4.00 
0.00 

0.000 137.00 No Ice 
1/2'' Ice 

0.12 
0.17 

0.08 
0.12 

0.00 
0.00 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 
 
 

K 

1.00 1'' Ice 
2'' Ice 
4'' Ice 

0.23 
0.38 
0.77 

0.17 
0.30 
0.67 

0.01 
0.01 
0.04 

RR90-17-02DP w/ Mount 
Pipe 

A From Face 4.00 
0.00 
1.00 

0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

4.59 
5.09 
5.58 
6.59 
8.73 

3.32 
4.09 
4.78 
6.23 
9.31 

0.03 
0.07 
0.12 
0.22 
0.56 

RR90-17-02DP w/ Mount 
Pipe 

B From Face 4.00 
0.00 
1.00 

0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

4.59 
5.09 
5.58 
6.59 
8.73 

3.32 
4.09 
4.78 
6.23 
9.31 

0.03 
0.07 
0.12 
0.22 
0.56 

RR90-17-02DP w/ Mount 
Pipe 

C From Face 4.00 
0.00 
1.00 

0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

4.59 
5.09 
5.58 
6.59 
8.73 

3.32 
4.09 
4.78 
6.23 
9.31 

0.03 
0.07 
0.12 
0.22 
0.56 

KRY 112 71/2 A From Face 4.00 
0.00 
1.00 

0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.68 
0.80 
0.93 
1.22 
1.90 

0.51 
0.62 
0.74 
1.01 
1.65 

0.01 
0.02 
0.03 
0.05 
0.11 

KRY 112 71/2 B From Face 4.00 
0.00 
1.00 

0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.68 
0.80 
0.93 
1.22 
1.90 

0.51 
0.62 
0.74 
1.01 
1.65 

0.01 
0.02 
0.03 
0.05 
0.11 

KRY 112 71/2 C From Face 4.00 
0.00 
1.00 

0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.68 
0.80 
0.93 
1.22 
1.90 

0.51 
0.62 
0.74 
1.01 
1.65 

0.01 
0.02 
0.03 
0.05 
0.11 

6' x 2'' Mount Pipe A From Face 4.00 
0.00 
0.00 

0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

1.43 
1.92 
2.29 
3.06 
4.70 

1.43 
1.92 
2.29 
3.06 
4.70 

0.02 
0.03 
0.05 
0.09 
0.23 

6' x 2'' Mount Pipe B From Face 4.00 
0.00 
0.00 

0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

1.43 
1.92 
2.29 
3.06 
4.70 

1.43 
1.92 
2.29 
3.06 
4.70 

0.02 
0.03 
0.05 
0.09 
0.23 

6' x 2'' Mount Pipe C From Face 4.00 
0.00 
0.00 

0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

1.43 
1.92 
2.29 
3.06 
4.70 

1.43 
1.92 
2.29 
3.06 
4.70 

0.02 
0.03 
0.05 
0.09 
0.23 

Platform Mount [LP 1201-
1] 

C None   0.000 137.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

23.10 
26.80 
30.50 
37.90 
52.70 

23.10 
26.80 
30.50 
37.90 
52.70 

2.10 
2.50 
2.90 
3.70 
5.30 

***                   
TME-RRUS-11 A From Face 2.00 

0.00 
-2.00 

0.000 129.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

3.25 
3.49 
3.74 
4.27 
5.43 

1.37 
1.55 
1.74 
2.14 
3.04 

0.05 
0.07 
0.09 
0.15 
0.31 

TME-RRUS-11 B From Face 2.00 
0.00 
-2.00 

0.000 129.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

3.25 
3.49 
3.74 
4.27 
5.43 

1.37 
1.55 
1.74 
2.14 
3.04 

0.05 
0.07 
0.09 
0.15 
0.31 

TME-RRUS-11 C From Face 2.00 0.000 129.00 No Ice 3.25 1.37 0.05 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 
 
 

K 

0.00 
-2.00 

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

3.49 
3.74 
4.27 
5.43 

1.55 
1.74 
2.14 
3.04 

0.07 
0.09 
0.15 
0.31 

4' x 2'' Pipe Mount A From Face 2.00 
0.00 
0.00 

0.000 129.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.79 
1.03 
1.28 
1.81 
3.11 

0.79 
1.03 
1.28 
1.81 
3.11 

0.03 
0.04 
0.04 
0.07 
0.17 

4' x 2'' Pipe Mount B From Face 2.00 
0.00 
0.00 

0.000 129.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.79 
1.03 
1.28 
1.81 
3.11 

0.79 
1.03 
1.28 
1.81 
3.11 

0.03 
0.04 
0.04 
0.07 
0.17 

4' x 2'' Pipe Mount C From Face 2.00 
0.00 
0.00 

0.000 129.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.79 
1.03 
1.28 
1.81 
3.11 

0.79 
1.03 
1.28 
1.81 
3.11 

0.03 
0.04 
0.04 
0.07 
0.17 

T-Arm Mount [TA 702-3] C None   0.000 129.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

5.64 
6.55 
7.46 
9.28 

12.92 

5.64 
6.55 
7.46 
9.28 

12.92 

0.34 
0.43 
0.52 
0.70 
1.06 

***                   
(2) 7770.00 w/ Mount Pipe A From Face 4.00 

0.00 
2.00 

0.000 127.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

6.22 
6.71 
7.22 
8.26 

10.48 

4.82 
5.51 
6.21 
7.67 

11.06 

0.09 
0.14 
0.21 
0.36 
0.76 

(2) 7770.00 w/ Mount Pipe B From Face 4.00 
0.00 
2.00 

0.000 127.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

6.22 
6.71 
7.22 
8.26 

10.48 

4.82 
5.51 
6.21 
7.67 

11.06 

0.09 
0.14 
0.21 
0.36 
0.76 

(2) 7770.00 w/ Mount Pipe C From Face 4.00 
0.00 
2.00 

0.000 127.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

6.22 
6.71 
7.22 
8.26 

10.48 

4.82 
5.51 
6.21 
7.67 

11.06 

0.09 
0.14 
0.21 
0.36 
0.76 

AM-X-CD-17-65-00T-RET 
w/ Mount Pipe 

A From Face 4.00 
0.00 
2.00 

0.000 127.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

11.55 
12.27 
13.00 
14.45 
17.71 

8.94 
10.45 
11.99 
14.31 
19.14 

0.09 
0.18 
0.27 
0.50 
1.12 

AM-X-CD-17-65-00T-RET 
w/ Mount Pipe 

B From Face 4.00 
0.00 
2.00 

0.000 127.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

11.55 
12.27 
13.00 
14.45 
17.71 

8.94 
10.45 
11.99 
14.31 
19.14 

0.09 
0.18 
0.27 
0.50 
1.12 

AM-X-CD-17-65-00T-RET 
w/ Mount Pipe 

C From Face 4.00 
0.00 
2.00 

0.000 127.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

11.55 
12.27 
13.00 
14.45 
17.71 

8.94 
10.45 
11.99 
14.31 
19.14 

0.09 
0.18 
0.27 
0.50 
1.12 

(2) LGP13519 A From Face 4.00 
0.00 
2.00 

0.000 127.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.34 
0.42 
0.51 
0.73 
1.25 

0.21 
0.28 
0.36 
0.55 
1.03 

0.01 
0.01 
0.01 
0.02 
0.07 

(2) LGP13519 B From Face 4.00 
0.00 
2.00 

0.000 127.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.34 
0.42 
0.51 
0.73 
1.25 

0.21 
0.28 
0.36 
0.55 
1.03 

0.01 
0.01 
0.01 
0.02 
0.07 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 
 
 

K 

(2) LGP13519 C From Face 4.00 
0.00 
2.00 

0.000 127.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.34 
0.42 
0.51 
0.73 
1.25 

0.21 
0.28 
0.36 
0.55 
1.03 

0.01 
0.01 
0.01 
0.02 
0.07 

(2) LGP 17201 A From Face 4.00 
0.00 
2.00 

0.000 127.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

1.95 
2.13 
2.33 
2.75 
3.69 

0.52 
0.64 
0.77 
1.06 
1.73 

0.03 
0.04 
0.06 
0.09 
0.19 

(2) LGP 17201 B From Face 4.00 
0.00 
2.00 

0.000 127.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

1.95 
2.13 
2.33 
2.75 
3.69 

0.52 
0.64 
0.77 
1.06 
1.73 

0.03 
0.04 
0.06 
0.09 
0.19 

(2) LGP 17201 C From Face 4.00 
0.00 
2.00 

0.000 127.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

1.95 
2.13 
2.33 
2.75 
3.69 

0.52 
0.64 
0.77 
1.06 
1.73 

0.03 
0.04 
0.06 
0.09 
0.19 

DC6-48-60-18-8F B From Face 4.00 
0.00 
2.00 

0.000 127.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

1.47 
1.67 
1.88 
2.33 
3.38 

1.47 
1.67 
1.88 
2.33 
3.38 

0.02 
0.04 
0.06 
0.11 
0.24 

T-Arm Mount [TA 602-3] C None   0.000 127.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

11.59 
15.44 
19.29 
26.99 
42.39 

11.59 
15.44 
19.29 
26.99 
42.39 

0.77 
0.99 
1.21 
1.64 
2.50 

***                   
(2) LPA-80080/4CF w/ 

Mount Pipe 
A From Face 4.00 

0.00 
2.00 

0.000 117.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

2.86 
3.22 
3.59 
4.45 
6.32 

7.23 
7.92 
8.63 

10.11 
13.34 

0.03 
0.08 
0.13 
0.25 
0.61 

(2) LPA-80080/4CF w/ 
Mount Pipe 

B From Face 4.00 
0.00 
2.00 

0.000 117.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

2.86 
3.22 
3.59 
4.45 
6.32 

7.23 
7.92 
8.63 

10.11 
13.34 

0.03 
0.08 
0.13 
0.25 
0.61 

(2) LPA-80080/4CF w/ 
Mount Pipe 

C From Face 4.00 
0.00 
2.00 

0.000 117.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

2.86 
3.22 
3.59 
4.45 
6.32 

7.23 
7.92 
8.63 

10.11 
13.34 

0.03 
0.08 
0.13 
0.25 
0.61 

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

A From Face 4.00 
0.00 
2.00 

0.000 117.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

7.97 
8.61 
9.22 

10.46 
13.07 

5.80 
6.95 
7.82 
9.60 

13.37 

0.04 
0.10 
0.17 
0.34 
0.80 

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

B From Face 4.00 
0.00 
2.00 

0.000 117.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

7.97 
8.61 
9.22 

10.46 
13.07 

5.80 
6.95 
7.82 
9.60 

13.37 

0.04 
0.10 
0.17 
0.34 
0.80 

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

C From Face 4.00 
0.00 
2.00 

0.000 117.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

7.97 
8.61 
9.22 

10.46 
13.07 

5.80 
6.95 
7.82 
9.60 

13.37 

0.04 
0.10 
0.17 
0.34 
0.80 

BXA-171085-12CF-EDIN-2 
w/ Mount Pipe 

A From Face 4.00 
0.00 
2.00 

0.000 117.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

5.03 
5.58 
6.10 
7.17 

5.29 
6.46 
7.35 
9.15 

0.04 
0.09 
0.14 
0.27 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft
2
 

CAAA 
Side 

 
 

ft
2
 

Weight 
 
 
 

K 

4'' Ice 9.44 12.95 0.68 
BXA-171085-12CF-EDIN-2 

w/ Mount Pipe 
B From Face 4.00 

0.00 
2.00 

0.000 117.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

5.03 
5.58 
6.10 
7.17 
9.44 

5.29 
6.46 
7.35 
9.15 

12.95 

0.04 
0.09 
0.14 
0.27 
0.68 

BXA-171085-12CF-EDIN-2 
w/ Mount Pipe 

C From Face 4.00 
0.00 
2.00 

0.000 117.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

5.03 
5.58 
6.10 
7.17 
9.44 

5.29 
6.46 
7.35 
9.15 

12.95 

0.04 
0.09 
0.14 
0.27 
0.68 

Platform Mount [LP 304-1] C None   0.000 117.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

17.46 
22.44 
27.42 
37.38 
57.30 

17.46 
22.44 
27.42 
37.38 
57.30 

1.35 
1.62 
1.90 
2.45 
3.55 

***                   
DS9A09F36D-N A From Leg 6.00 

0.00 
10.00 

0.000 90.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

5.76 
7.71 
9.68 

13.67 
20.51 

5.76 
7.71 
9.68 

13.67 
20.51 

0.05 
0.09 
0.14 
0.29 
0.73 

TTA-429-94C-08179 A From Face 3.00 
0.00 
0.00 

0.000 90.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

1.17 
1.34 
1.52 
1.91 
2.79 

1.17 
1.34 
1.52 
1.91 
2.79 

0.01 
0.02 
0.04 
0.07 
0.17 

Side Arm Mount [SO 308-
1] 

A None   0.000 90.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.98 
1.70 
2.42 
3.86 
6.74 

3.03 
5.22 
7.41 

11.79 
20.55 

0.05 
0.08 
0.10 
0.16 
0.26 

3'4''x4'' Pipe Mount A None   0.000 90.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

1.05 
1.27 
1.52 
2.08 
3.33 

1.05 
1.27 
1.52 
2.08 
3.33 

0.04 
0.05 
0.06 
0.10 
0.21 

8' x 2'' Sch 40 Pipe Mount A None   0.000 90.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

1.90 
2.73 
3.40 
4.40 
6.50 

1.90 
2.73 
3.40 
4.40 
6.50 

0.03 
0.04 
0.06 
0.12 
0.30 

***                   
KS24019-L112A C From Face 4.00 

0.00 
1.00 

0.000 76.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.16 
0.22 
0.30 
0.48 
0.95 

0.16 
0.22 
0.30 
0.48 
0.95 

0.01 
0.01 
0.01 
0.02 
0.06 

Side Arm Mount [SO 701-
1] 

C From Face 2.00 
0.00 
0.00 

0.000 76.00 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.85 
1.14 
1.43 
2.01 
3.17 

1.67 
2.34 
3.01 
4.35 
7.03 

0.07 
0.08 
0.09 
0.12 
0.18 

 
   Tower Pressures - No Ice     

GH = 1.690 
Section 

Elevation 
 

ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 
ft

2 

F 
a 
c 
e 

AF 

 

 
ft

2 

AR 

 

 
ft

2 

Aleg 

 

 
ft

2 

Leg 
 % 

 

 

CAAA 
In 

Face 
ft

2 

CAAA 
Out 

Face 
ft

2 
L1 150.00-

123.29 
135.99 1.499 27.72 44.405 A 

B 
C 

0.000 
0.000 
0.000 

44.405 
44.405 
44.405 

44.405 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
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Section 
Elevation 

 
ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 
ft

2 

F 
a 
c 
e 

AF 

 

 
ft

2 

AR 

 

 
ft

2 

Aleg 

 

 
ft

2 

Leg 
 % 

 

 

CAAA 
In 

Face 
ft

2 

CAAA 
Out 

Face 
ft

2 
L2 123.29-

88.88 
105.47 1.394 25.75 75.291 A 

B 
C 

0.000 
0.000 
0.000 

75.291 
75.291 
75.291 

75.291 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

11.136 
L3 88.88-

43.80 
65.82 1.218 22.41 128.80

9 
A 
B 
C 

0.000 
0.000 
0.000 

128.809 
128.809 
128.809 

128.809 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

17.852 
L4 43.80-0.00 21.09 1 18.50 157.77

2 
A 
B 
C 

0.000 
0.000 
0.000 

157.772 
157.772 
157.772 

157.772 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

17.345 
 

   Tower Pressure - With Ice    
GH = 1.690 

Section 
Elevation 

 
ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

psf 

tZ 

 

 
in 

AG 

 

 
ft

2 

F 
a 
c 
e 

AF 

 

 
ft

2 

AR 

 

 
ft

2 

Aleg 

 

 
ft

2 

Leg 
 % 

 

 

CAAA 
In 

Face 
ft

2 

CAAA 
Out 

Face 
ft

2 
L1 150.00-

123.29 
135.99 1.499 5.42 1.1852 49.682 A 

B 
C 

0.000 
0.000 
0.000 

49.682 
49.682 
49.682 

49.682 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

L2 123.29-
88.88 

105.47 1.394 5.04 1.1496 82.089 A 
B 
C 

0.000 
0.000 
0.000 

82.089 
82.089 
82.089 

82.089 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

24.467 
L3 88.88-43.80 65.82 1.218 4.38 1.0864 137.447 A 

B 
C 

0.000 
0.000 
0.000 

137.447 
137.447 
137.447 

137.447 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

38.582 
L4 43.80-0.00 21.09 1 3.62 1.0000 165.703 A 

B 
C 

0.000 
0.000 
0.000 

165.703 
165.703 
165.703 

165.703 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

36.378 
 

   Tower Pressure - Service    
GH = 1.690 

Section 
Elevation 

 
ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 
ft

2 

F 
a 
c 
e 

AF 

 

 
ft

2 

AR 

 

 
ft

2 

Aleg 

 

 
ft

2 

Leg 
 % 

 

 

CAAA 
In 

Face 
ft

2 

CAAA 
Out 

Face 
ft

2 
L1 150.00-

123.29 
135.99 1.499 9.59 44.405 A 

B 
C 

0.000 
0.000 
0.000 

44.405 
44.405 
44.405 

44.405 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

L2 123.29-
88.88 

105.47 1.394 8.91 75.291 A 
B 
C 

0.000 
0.000 
0.000 

75.291 
75.291 
75.291 

75.291 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

11.136 
L3 88.88-

43.80 
65.82 1.218 7.75 128.80

9 
A 
B 
C 

0.000 
0.000 
0.000 

128.809 
128.809 
128.809 

128.809 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

17.852 
L4 43.80-0.00 21.09 1 6.40 157.77

2 
A 
B 
C 

0.000 
0.000 
0.000 

157.772 
157.772 
157.772 

157.772 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 

17.345 
 

 Load Combinations   
 
Comb. 

No. 
Description 

1 Dead Only 
2 Dead+Wind 0 deg - No Ice 
3 Dead+Wind 30 deg - No Ice 
4 Dead+Wind 60 deg - No Ice 
5 Dead+Wind 90 deg - No Ice 
6 Dead+Wind 120 deg - No Ice 
7 Dead+Wind 150 deg - No Ice 
8 Dead+Wind 180 deg - No Ice 
9 Dead+Wind 210 deg - No Ice 
10 Dead+Wind 240 deg - No Ice 
11 Dead+Wind 270 deg - No Ice 
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Comb. 
No. 

Description 

12 Dead+Wind 300 deg - No Ice 
13 Dead+Wind 330 deg - No Ice 
14 Dead+Ice+Temp 
15 Dead+Wind 0 deg+Ice+Temp 
16 Dead+Wind 30 deg+Ice+Temp 
17 Dead+Wind 60 deg+Ice+Temp 
18 Dead+Wind 90 deg+Ice+Temp 
19 Dead+Wind 120 deg+Ice+Temp 
20 Dead+Wind 150 deg+Ice+Temp 
21 Dead+Wind 180 deg+Ice+Temp 
22 Dead+Wind 210 deg+Ice+Temp 
23 Dead+Wind 240 deg+Ice+Temp 
24 Dead+Wind 270 deg+Ice+Temp 
25 Dead+Wind 300 deg+Ice+Temp 
26 Dead+Wind 330 deg+Ice+Temp 
27 Dead+Wind 0 deg - Service 
28 Dead+Wind 30 deg - Service 
29 Dead+Wind 60 deg - Service 
30 Dead+Wind 90 deg - Service 
31 Dead+Wind 120 deg - Service 
32 Dead+Wind 150 deg - Service 
33 Dead+Wind 180 deg - Service 
34 Dead+Wind 210 deg - Service 
35 Dead+Wind 240 deg - Service 
36 Dead+Wind 270 deg - Service 
37 Dead+Wind 300 deg - Service 
38 Dead+Wind 330 deg - Service 

 
  Maximum Member Forces    

 
Sectio

n 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Force 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

L1 150 - 123.29 Pole Max Tension 8 0.00 0.00 0.00 
      Max. Compression 14 -14.84 -0.21 0.13 
      Max. Mx 5 -6.26 -133.11 0.05 
      Max. My 2 -6.26 -0.05 133.07 
      Max. Vy 11 -12.91 132.94 0.05 
      Max. Vx 8 12.91 -0.05 -132.97 
      Max. Torque 7     0.33 

L2 123.29 - 
88.88 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 14 -26.56 2.57 -1.43 
      Max. Mx 11 -12.08 709.51 -0.10 
      Max. My 8 -12.09 0.32 -709.36 
      Max. Vy 11 -19.44 709.51 -0.10 
      Max. Vx 8 19.44 0.32 -709.36 
      Max. Torque 5     1.68 

L3 88.88 - 43.8 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 14 -41.49 8.89 -4.06 
      Max. Mx 11 -21.17 1668.66 -0.55 
      Max. My 8 -21.17 1.22 -1667.06 
      Max. Vy 11 -23.54 1668.66 -0.55 
      Max. Vx 8 23.51 1.22 -1667.06 
      Max. Torque 5     1.99 

L4 43.8 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 14 -61.43 16.73 -8.57 
      Max. Mx 11 -34.88 2913.18 -1.26 
      Max. My 8 -34.88 2.45 -2909.43 
      Max. Vy 11 -26.93 2913.18 -1.26 
      Max. Vx 8 26.90 2.45 -2909.43 
      Max. Torque 5     1.65 
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 Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 23 61.43 6.05 -3.49 
  Max. Hx 11 34.91 26.90 0.00 
  Max. Hz 2 34.91 0.00 26.87 
  Max. Mx 2 2906.95 0.00 26.87 
  Max. Mz 5 2908.29 -26.90 0.00 
  Max. Torsion 5 1.56 -26.90 0.00 
  Min. Vert 1 34.91 0.00 0.00 
  Min. Hx 5 34.91 -26.90 0.00 
  Min. Hz 8 34.91 0.00 -26.87 
  Min. Mx 8 -2909.43 0.00 -26.87 
  Min. Mz 11 -2913.18 26.90 0.00 
  Min. Torsion 11 -1.56 26.90 0.00 
      

 
 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 34.91 0.00 0.00 1.21 2.37 0.00 
Dead+Wind 0 deg - No Ice 34.91 -0.00 -26.87 -2906.95 2.45 -0.26 
Dead+Wind 30 deg - No Ice 34.91 13.45 -23.27 -2517.34 -1452.93 -1.01 
Dead+Wind 60 deg - No Ice 34.91 23.29 -13.43 -1452.85 -2518.33 -1.48 
Dead+Wind 90 deg - No Ice 34.91 26.90 -0.00 1.26 -2908.29 -1.56 
Dead+Wind 120 deg - No Ice 34.91 23.29 13.43 1455.36 -2518.32 -1.22 
Dead+Wind 150 deg - No Ice 34.91 13.45 23.27 2519.83 -1452.91 -0.55 
Dead+Wind 180 deg - No Ice 34.91 -0.00 26.87 2909.43 2.45 0.26 
Dead+Wind 210 deg - No Ice 34.91 -13.45 23.27 2519.82 1457.82 1.01 
Dead+Wind 240 deg - No Ice 34.91 -23.29 13.43 1455.35 2523.21 1.48 
Dead+Wind 270 deg - No Ice 34.91 -26.90 -0.00 1.26 2913.18 1.56 
Dead+Wind 300 deg - No Ice 34.91 -23.29 -13.43 -1452.84 2523.23 1.22 
Dead+Wind 330 deg - No Ice 34.91 -13.45 -23.27 -2517.33 1457.83 0.55 
Dead+Ice+Temp 61.43 -0.00 0.00 8.57 16.73 -0.00 
Dead+Wind 0 deg+Ice+Temp 61.43 -0.00 -6.98 -793.74 16.77 -0.14 
Dead+Wind 30 deg+Ice+Temp 61.43 3.50 -6.04 -686.25 -384.91 -0.36 
Dead+Wind 60 deg+Ice+Temp 61.43 6.05 -3.49 -392.57 -678.96 -0.49 
Dead+Wind 90 deg+Ice+Temp 61.43 6.99 0.00 8.60 -786.59 -0.49 
Dead+Wind 120 deg+Ice+Temp 61.43 6.05 3.49 409.76 -678.96 -0.36 
Dead+Wind 150 deg+Ice+Temp 61.43 3.50 6.04 703.43 -384.91 -0.13 
Dead+Wind 180 deg+Ice+Temp 61.43 -0.00 6.98 810.92 16.77 0.13 
Dead+Wind 210 deg+Ice+Temp 61.43 -3.50 6.04 703.43 418.45 0.36 
Dead+Wind 240 deg+Ice+Temp 61.43 -6.05 3.49 409.76 712.50 0.49 
Dead+Wind 270 deg+Ice+Temp 61.43 -6.99 0.00 8.60 820.13 0.49 
Dead+Wind 300 deg+Ice+Temp 61.43 -6.05 -3.49 -392.57 712.51 0.36 
Dead+Wind 330 deg+Ice+Temp 61.43 -3.50 -6.04 -686.24 418.46 0.13 
Dead+Wind 0 deg - Service 34.91 -0.00 -9.30 -1007.00 2.46 -0.09 
Dead+Wind 30 deg - Service 34.91 4.65 -8.05 -871.92 -502.11 -0.35 
Dead+Wind 60 deg - Service 34.91 8.06 -4.65 -502.88 -871.47 -0.52 
Dead+Wind 90 deg - Service 34.91 9.31 -0.00 1.25 -1006.67 -0.55 
Dead+Wind 120 deg - Service 34.91 8.06 4.65 505.37 -871.47 -0.43 
Dead+Wind 150 deg - Service 34.91 4.65 8.05 874.42 -502.11 -0.19 
Dead+Wind 180 deg - Service 34.91 -0.00 9.30 1009.49 2.46 0.09 
Dead+Wind 210 deg - Service 34.91 -4.65 8.05 874.42 507.02 0.35 
Dead+Wind 240 deg - Service 34.91 -8.06 4.65 505.37 876.39 0.52 
Dead+Wind 270 deg - Service 34.91 -9.31 -0.00 1.25 1011.58 0.55 
Dead+Wind 300 deg - Service 34.91 -8.06 -4.65 -502.88 876.39 0.43 
Dead+Wind 330 deg - Service 34.91 -4.65 -8.05 -871.92 507.02 0.19 
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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 -34.91 0.00 0.00 34.91 0.00 0.000% 
2 0.00 -34.91 -26.87 0.00 34.91 26.87 0.000% 
3 13.45 -34.91 -23.27 -13.45 34.91 23.27 0.000% 
4 23.29 -34.91 -13.43 -23.29 34.91 13.43 0.000% 
5 26.90 -34.91 0.00 -26.90 34.91 0.00 0.000% 
6 23.29 -34.91 13.43 -23.29 34.91 -13.43 0.000% 
7 13.45 -34.91 23.27 -13.45 34.91 -23.27 0.000% 
8 0.00 -34.91 26.87 0.00 34.91 -26.87 0.000% 
9 -13.45 -34.91 23.27 13.45 34.91 -23.27 0.000% 
10 -23.29 -34.91 13.43 23.29 34.91 -13.43 0.000% 
11 -26.90 -34.91 0.00 26.90 34.91 0.00 0.000% 
12 -23.29 -34.91 -13.43 23.29 34.91 13.43 0.000% 
13 -13.45 -34.91 -23.27 13.45 34.91 23.27 0.000% 
14 0.00 -61.43 0.00 0.00 61.43 -0.00 0.000% 
15 0.00 -61.43 -6.98 0.00 61.43 6.98 0.000% 
16 3.50 -61.43 -6.04 -3.50 61.43 6.04 0.000% 
17 6.05 -61.43 -3.49 -6.05 61.43 3.49 0.000% 
18 6.99 -61.43 0.00 -6.99 61.43 -0.00 0.000% 
19 6.05 -61.43 3.49 -6.05 61.43 -3.49 0.000% 
20 3.50 -61.43 6.04 -3.50 61.43 -6.04 0.000% 
21 0.00 -61.43 6.98 0.00 61.43 -6.98 0.000% 
22 -3.50 -61.43 6.04 3.50 61.43 -6.04 0.000% 
23 -6.05 -61.43 3.49 6.05 61.43 -3.49 0.000% 
24 -6.99 -61.43 0.00 6.99 61.43 -0.00 0.000% 
25 -6.05 -61.43 -3.49 6.05 61.43 3.49 0.000% 
26 -3.50 -61.43 -6.04 3.50 61.43 6.04 0.000% 
27 0.00 -34.91 -9.30 0.00 34.91 9.30 0.000% 
28 4.65 -34.91 -8.05 -4.65 34.91 8.05 0.000% 
29 8.06 -34.91 -4.65 -8.06 34.91 4.65 0.000% 
30 9.31 -34.91 0.00 -9.31 34.91 0.00 0.000% 
31 8.06 -34.91 4.65 -8.06 34.91 -4.65 0.000% 
32 4.65 -34.91 8.05 -4.65 34.91 -8.05 0.000% 
33 0.00 -34.91 9.30 0.00 34.91 -9.30 0.000% 
34 -4.65 -34.91 8.05 4.65 34.91 -8.05 0.000% 
35 -8.06 -34.91 4.65 8.06 34.91 -4.65 0.000% 
36 -9.31 -34.91 0.00 9.31 34.91 0.00 0.000% 
37 -8.06 -34.91 -4.65 8.06 34.91 4.65 0.000% 
38 -4.65 -34.91 -8.05 4.65 34.91 8.05 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 0.00059467 
3 Yes 6 0.00000001 0.00009868 
4 Yes 6 0.00000001 0.00010145 
5 Yes 5 0.00000001 0.00006887 
6 Yes 6 0.00000001 0.00009779 
7 Yes 6 0.00000001 0.00010093 
8 Yes 4 0.00000001 0.00059519 
9 Yes 6 0.00000001 0.00010084 
10 Yes 6 0.00000001 0.00009808 
11 Yes 5 0.00000001 0.00006891 
12 Yes 6 0.00000001 0.00010177 
13 Yes 6 0.00000001 0.00009862 
14 Yes 4 0.00000001 0.00006913 
15 Yes 5 0.00000001 0.00037683 
16 Yes 5 0.00000001 0.00065525 
17 Yes 5 0.00000001 0.00067185 
18 Yes 5 0.00000001 0.00037422 
19 Yes 5 0.00000001 0.00067286 
20 Yes 5 0.00000001 0.00067830 
21 Yes 5 0.00000001 0.00038282 
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22 Yes 5 0.00000001 0.00071817 
23 Yes 5 0.00000001 0.00070197 
24 Yes 5 0.00000001 0.00038741 
25 Yes 5 0.00000001 0.00070187 
26 Yes 5 0.00000001 0.00069467 
27 Yes 4 0.00000001 0.00014109 
28 Yes 5 0.00000001 0.00017890 
29 Yes 5 0.00000001 0.00018844 
30 Yes 4 0.00000001 0.00029670 
31 Yes 5 0.00000001 0.00017660 
32 Yes 5 0.00000001 0.00018673 
33 Yes 4 0.00000001 0.00014148 
34 Yes 5 0.00000001 0.00018738 
35 Yes 5 0.00000001 0.00017830 
36 Yes 4 0.00000001 0.00029801 
37 Yes 5 0.00000001 0.00019034 
38 Yes 5 0.00000001 0.00017970 

 
 Maximum Tower Deflections - Service Wind   

 
Section 

No. 
Elevation 

 
ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 150 - 123.29 41.81 36 2.476 0.003 
L2 126.71 - 88.88 30.02 36 2.300 0.003 
L3 93.13 - 43.8 15.69 36 1.688 0.002 
L4 49.22 - 0 4.14 35 0.790 0.001 
      

  
 Critical Deflections and Radius of Curvature - Service Wind 

 
Elevation 

 
ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 

149.00 (2) DB980H90E-M w/ Mount Pipe 36 41.30 2.471 0.003 19223 
147.00 8-ft Ladder 36 40.26 2.460 0.003 19223 
137.00 LNX-6515DS-VTM w/ Mount 

Pipe 
36 35.13 2.398 0.003 7393 

129.00 TME-RRUS-11 36 31.13 2.326 0.003 4595 
127.00 (2) 7770.00 w/ Mount Pipe 36 30.16 2.304 0.003 4262 
117.00 (2) LPA-80080/4CF w/ Mount 

Pipe 
36 25.46 2.161 0.003 3606 

90.00 DS9A09F36D-N 36 14.58 1.621 0.002 2733 
76.00 KS24019-L112A 35 10.14 1.323 0.002 2662 

  
 Maximum Tower Deflections - Design Wind   

 
Section 

No. 
Elevation 

 
ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 150 - 123.29 120.12 11 7.120 0.008 
L2 126.71 - 88.88 86.27 11 6.615 0.008 
L3 93.13 - 43.8 45.12 11 4.856 0.007 
L4 49.22 - 0 11.92 11 2.274 0.002 
      

  
 Critical Deflections and Radius of Curvature - Design Wind 

 
Elevation 

 
ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 

149.00 (2) DB980H90E-M w/ Mount Pipe 11 118.63 7.105 0.008 6873 
147.00 8-ft Ladder 11 115.66 7.073 0.008 6873 
137.00 LNX-6515DS-VTM w/ Mount 

Pipe 
11 100.94 6.895 0.008 2642 

129.00 TME-RRUS-11 11 89.47 6.690 0.008 1640 
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Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 

127.00 (2) 7770.00 w/ Mount Pipe 11 86.68 6.625 0.008 1520 
117.00 (2) LPA-80080/4CF w/ Mount 

Pipe 
11 73.20 6.214 0.008 1281 

90.00 DS9A09F36D-N 11 41.93 4.663 0.007 963 
76.00 KS24019-L112A 11 29.18 3.807 0.005 934 

  
 Compression Checks   

 

 Pole Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

Fa 

 
ksi 

A 
 

in
2
 

Actual 
P 
K 

Allow. 
Pa 
K 

Ratio 
P 

Pa 

L1 150 - 123.29 (1) TP22.9x17x0.1875 26.71 0.00 0.0 39.00 13.0672 -6.26 509.62 0.012  
L2 123.29 - 88.88 (2) TP30x21.7696x0.3125 37.83 0.00 0.0 39.00 28.5292 -12.08 1112.64 0.011  
L3 88.88 - 43.8 (3) TP39.2x28.4504x0.375 49.33 0.00 0.0 39.00 44.8057 -21.17 1747.42 0.012  
L4 43.8 - 0 (4) TP48x37.2689x0.4375 49.22 0.00 0.0 39.00 66.0465 -34.88 2575.81 0.014  
                      

 
 Pole Bending Design Data    

 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
Mx 

kip-ft 

Actual 
fbx 

ksi 

Allow. 
Fbx 

ksi 

Ratio 
fbx 

Fbx 

Actual 
My 

kip-ft 

Actual 
fby 

ksi 

Allow. 
Fby 

ksi 

Ratio 
fby 

Fby 

L1 150 - 123.29 (1) TP22.9x17x0.1875 133.12 22.58 39.00 0.579 0.00 0.00 39.00 0.000 
L2 123.29 - 88.88 (2) TP30x21.7696x0.3125 709.55 42.18 39.00 1.081 0.00 0.00 39.00 0.000 
L3 88.88 - 43.8 (3) TP39.2x28.4504x0.375 1668.66 48.21 39.00 1.236 0.00 0.00 39.00 0.000 
L4 43.8 - 0 (4) TP48x37.2689x0.4375 2913.18 45.16 39.00 1.158 0.00 0.00 39.00 0.000 
                      

 
 Pole Shear Design Data   

 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
V 
K 

Actual 
fv 

ksi 

Allow. 
Fv 
ksi 

Ratio 
fv 

Fv 

Actual 
T 

kip-ft 

Actual 
fvt 
ksi 

Allow. 
Fvt 
ksi 

Ratio 
fvt 

Fvt 

L1 150 - 123.29 (1) TP22.9x17x0.1875 12.91 0.99 26.00 0.076 0.00 0.00 26.00 0.000 
L2 123.29 - 88.88 (2) TP30x21.7696x0.3125 19.44 0.68 26.00 0.052 0.00 0.00 26.00 0.000 
L3 88.88 - 43.8 (3) TP39.2x28.4504x0.375 23.54 0.53 26.00 0.040 1.66 0.02 26.00 0.001 
L4 43.8 - 0 (4) TP48x37.2689x0.4375 26.93 0.41 26.00 0.031 1.56 0.01 26.00 0.000 
                      

 
 Pole Interaction Design Data    

 
Section 

No. 
Elevation 

 
ft 

Ratio 
P 

Pa 

Ratio 
fbx 

Fbx 

Ratio 
fby 

Fby 

Ratio 
fv 

Fv 

Ratio 
fvt 

Fvt 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 150 - 123.29 (1) 0.012 0.579 0.000 0.076 0.000 0.593   1.333 H1-3+VT  
L2 123.29 - 88.88 (2) 0.011 1.081 0.000 0.052 0.000 1.093   1.333 H1-3+VT  
L3 88.88 - 43.8 (3) 0.012 1.236 0.000 0.040 0.001 1.249   1.333 H1-3+VT  
L4 43.8 - 0 (4) 0.014 1.158 0.000 0.031 0.000 1.172   1.333 H1-3+VT  
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 Section Capacity Table 

 
Section 

No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

SF*Pallow 

K 
% 

Capacity 
Pass 
Fail 

L1 150 - 123.29 Pole TP22.9x17x0.1875 1 -6.26 679.32 44.5 Pass  
L2 123.29 - 88.88 Pole TP30x21.7696x0.3125 2 -12.08 1483.15 82.0 Pass  
L3 88.88 - 43.8 Pole TP39.2x28.4504x0.375 3 -21.17 2329.31 93.7 Pass  
L4 43.8 - 0 Pole TP48x37.2689x0.4375 4 -34.88 3433.55 87.9 Pass  
              Summary   
            Pole (L3) 93.7 Pass  
      RATING = 93.7 Pass  
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(2) DB980H90E-M w/ Mount Pipe 149(2) DB980H90E-M w/ Mount Pipe 149(2) DB980H90E-M w/ Mount Pipe 1496' x 2" Mount Pipe 1496' x 2" Mount Pipe 1496' x 2" Mount Pipe 149Platform Mount [LP 712-1] 1498-ft Ladder 147LNX-6515DS-VTM w/ Mount Pipe 137LNX-6515DS-VTM w/ Mount Pipe 137LNX-6515DS-VTM w/ Mount Pipe 137ATBT-BOTTOM-24V 137ATBT-BOTTOM-24V 137ATBT-BOTTOM-24V 137RR90-17-02DP w/ Mount Pipe 137RR90-17-02DP w/ Mount Pipe 137RR90-17-02DP w/ Mount Pipe 137KRY 112 71/2 137KRY 112 71/2 137KRY 112 71/2 1376' x 2" Mount Pipe 1376' x 2" Mount Pipe 1376' x 2" Mount Pipe 137Platform Mount [LP 1201-1] 137TME-RRUS-11 129TME-RRUS-11 129TME-RRUS-11 1294' x 2" Pipe Mount 1294' x 2" Pipe Mount 1294' x 2" Pipe Mount 129T-Arm Mount [TA 702-3] 129(2) 7770.00 w/ Mount Pipe 127(2) 7770.00 w/ Mount Pipe 127(2) 7770.00 w/ Mount Pipe 127AM-X-CD-17-65-00T-RET w/ Mount
Pipe

127AM-X-CD-17-65-00T-RET w/ Mount
Pipe

127AM-X-CD-17-65-00T-RET w/ Mount
Pipe

127(2) LGP13519 127(2) LGP13519 127(2) LGP13519 127(2) LGP 17201 127(2) LGP 17201 127(2) LGP 17201 127DC6-48-60-18-8F 127T-Arm Mount [TA 602-3] 127(2) LPA-80080/4CF w/ Mount Pipe 117(2) LPA-80080/4CF w/ Mount Pipe 117(2) LPA-80080/4CF w/ Mount Pipe 117BXA-70063-6CF-2 w/ Mount Pipe 117BXA-70063-6CF-2 w/ Mount Pipe 117BXA-70063-6CF-2 w/ Mount Pipe 117BXA-171085-12CF-EDIN-2 w/ Mount
Pipe

117BXA-171085-12CF-EDIN-2 w/ Mount
Pipe

117BXA-171085-12CF-EDIN-2 w/ Mount
Pipe

117Platform Mount [LP 304-1] 117DS9A09F36D-N 90TTA-429-94C-08179 90Side Arm Mount [SO 308-1] 903'4"x4" Pipe Mount 908' x 2" Sch 40 Pipe Mount 90KS24019-L112A 76Side Arm Mount [SO 701-1] 76DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

(2) DB980H90E-M w/ Mount Pipe 149
(2) DB980H90E-M w/ Mount Pipe 149
(2) DB980H90E-M w/ Mount Pipe 149
6' x 2" Mount Pipe 149
6' x 2" Mount Pipe 149
6' x 2" Mount Pipe 149
Platform Mount [LP 712-1] 149
8-ft Ladder 147
LNX-6515DS-VTM w/ Mount Pipe 137
LNX-6515DS-VTM w/ Mount Pipe 137
LNX-6515DS-VTM w/ Mount Pipe 137
ATBT-BOTTOM-24V 137
ATBT-BOTTOM-24V 137
ATBT-BOTTOM-24V 137
RR90-17-02DP w/ Mount Pipe 137
RR90-17-02DP w/ Mount Pipe 137
RR90-17-02DP w/ Mount Pipe 137
KRY 112 71/2 137
KRY 112 71/2 137
KRY 112 71/2 137
6' x 2" Mount Pipe 137
6' x 2" Mount Pipe 137
6' x 2" Mount Pipe 137
Platform Mount [LP 1201-1] 137
TME-RRUS-11 129
TME-RRUS-11 129
TME-RRUS-11 129
4' x 2" Pipe Mount 129
4' x 2" Pipe Mount 129
4' x 2" Pipe Mount 129
T-Arm Mount [TA 702-3] 129
(2) 7770.00 w/ Mount Pipe 127
(2) 7770.00 w/ Mount Pipe 127
(2) 7770.00 w/ Mount Pipe 127

AM-X-CD-17-65-00T-RET w/ Mount
Pipe

127

AM-X-CD-17-65-00T-RET w/ Mount
Pipe

127

AM-X-CD-17-65-00T-RET w/ Mount
Pipe

127

(2) LGP13519 127
(2) LGP13519 127
(2) LGP13519 127
(2) LGP 17201 127
(2) LGP 17201 127
(2) LGP 17201 127
DC6-48-60-18-8F 127
T-Arm Mount [TA 602-3] 127
(2) LPA-80080/4CF w/ Mount Pipe 117
(2) LPA-80080/4CF w/ Mount Pipe 117
(2) LPA-80080/4CF w/ Mount Pipe 117
BXA-70063-6CF-2 w/ Mount Pipe 117
BXA-70063-6CF-2 w/ Mount Pipe 117
BXA-70063-6CF-2 w/ Mount Pipe 117
BXA-171085-12CF-EDIN-2 w/ Mount
Pipe

117

BXA-171085-12CF-EDIN-2 w/ Mount
Pipe

117

BXA-171085-12CF-EDIN-2 w/ Mount
Pipe

117

Platform Mount [LP 304-1] 117
DS9A09F36D-N 90
TTA-429-94C-08179 90
Side Arm Mount [SO 308-1] 90
3'4"x4" Pipe Mount 90
8' x 2" Sch 40 Pipe Mount 90
KS24019-L112A 76
Side Arm Mount [SO 701-1] 76

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

A572-65 65 ksi 80 ksi

TOWER DESIGN NOTES
1. Tower is located in Windham County, Connecticut.
2. Tower designed for a 85 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3. Tower is also designed for a 38 mph basic wind with 1.00 in ice. Ice is considered to

increase in thickness with height.
4. Deflections are based upon a 50 mph wind.
5. TOWER RATING: 93.7%



TIA Rev F
Site Data Reactions

BU#: Moment: 2913 ft-kips
Site Name: Axial: 35 kips

App #: Shear: 27 kips
Other

If No stiffeners, Criteria: AISC ASD <-Only Applcable to Unstiffened Cases 

Qty: 16
Diam: 2.25 in

Rod Material: A615-J Anchor Rod Results Stiffened
Strength (Fu): 100 ksi Maximum Rod Tension: 151.1 Kips Service, ASD

Yield (Fy): 75 ksi Allowable Tension: 195.0 Kips Fty*ASIF
Bolt Circle: 57 in Anchor Rod Stress Ratio: 77.5% Pass

Diam: 63 in Base Plate Results Flexural Check Stiffened
Thick: 2 in Base Plate Stress: 40.3 ksi Service, ASD

Grade: 60 ksi Allowable Plate Stress: 60.0 ksi 0.75*Fy*ASIF
Single-Rod B-eff: 9.52 in Base Plate Stress Ratio: 67.2% Pass Y.L. Length:

 N/A, Roark

Config: 1 * Stiffener Results
Weld Type: Groove Horizontal Weld : 56.8% Pass

Groove Depth: 0.375 in ** Vertical Weld: 44.1% Pass
Groove Angle: 45 degrees Plate Flex+Shear, fb/Fb+(fv/Fv)^2: 19.2% Pass
Fillet H. Weld: <-- Disregard Plate Tension+Shear, ft/Ft+(fv/Fv)^2: 57.4% Pass
Fillet V. Weld: 0.375 in Plate Comp. (AISC Bracket): 64.3% Pass

Width: 7 in
Height: 18 in Pole Results
Thick: 0.75 in Pole Punching Shear Check: 11.4% Pass
Notch: 0.75 in
Grade: 50 ksi  

Weld str.: 70 ksi  

Diam: 48 in
Thick: 0.4375 in

Grade: 65 ksi
# of Sides: 18 "0" IF Round

Fu 80 ksi
Reinf. Fillet Weld 0 "0" if None

ASIF: 1.333

* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt
** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes

Pole Manufacturer:

Stiffened or Unstiffened, Ungrouted, Circular Base Plate - Any Rod Material

Stress Increase Factor

 

Pole Data

Anchor Rod Data

Plate Data

Stiffener Data (Welding at both sides)

 

 

CCIplate 1.5 - Circular Base F 1.2, Effective March 19, 2012 Analysis Date: 2/9/2015
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General Information:
====================
File Name: g:\tower\375_crown_castle\2015\37515-0481_876390_hampton-berni...\37515-0481.001.7805.col
Project: 37515-0481.001.7805
Column: Engineer: JJF
Code: ACI 318-05 Units: English

Run Option: Investigation Slenderness: Not considered
Run Axis: X-axis Column Type: Structural

Material Properties:
====================
f'c = 4 ksi fy = 60 ksi
Ec = 3605 ksi Es = 29000 ksi
Ultimate strain = 0.003 in/in
Beta1 = 0.85

Section:
========
Rectangular: Width = 78 in Depth = 78 in

Gross section area, Ag = 6084 in^2
Ix = 3.08459e+006 in^4 Iy = 3.08459e+006 in^4
rx = 22.5167 in ry = 22.5167 in
Xo = 0 in Yo = 0 in

Reinforcement:
==============
Bar Set: ASTM A615
Size Diam (in) Area (in^2) Size Diam (in) Area (in^2) Size Diam (in) Area (in^2)
---- --------- ----------- ---- --------- ----------- ---- --------- -----------
# 3 0.38 0.11 # 4 0.50 0.20 # 5 0.63 0.31
# 6 0.75 0.44 # 7 0.88 0.60 # 8 1.00 0.79
# 9 1.13 1.00 # 10 1.27 1.27 # 11 1.41 1.56
# 14 1.69 2.25 # 18 2.26 4.00

Confinement: Tied; #4 ties with #10 bars, #4 with larger bars.
phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Layout: Circular
Pattern: All Sides Equal (Cover to transverse reinforcement)
Total steel area: As = 27.00 in^2 at rho = 0.44% (Note: rho < 0.50%)
Minimum clear spacing = 6.98 in

27 #9 Cover = 3 in

Factored Loads and Moments with Corresponding Capacities:
=========================================================

Pu Mux PhiMnx PhiMn/Mu NA depth Dt depth eps_t Phi
No. kip k-ft k-ft in in
--- ------------ ------------ ------------ -------- -------- -------- -------- ------
1 35.00 3892.20 4472.47 1.149 6.06 73.70 0.03360 0.900

*** End of output ***




