
Julia Coughlin  Empire Telecom USA, LLC  16 Esquire Road, Billerica, MA 01862  978-284-3376   jcoughlin@empiretelecomm.com 

November 27, 2018 

Melanie A. Bachman 
Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 

Regarding: Notice of Exempt Modification – Antenna Modification 
Property Address:  260 Beckley Road, Berlin, CT 06037 (the “Property”) 
Applicant: SBC Tower Holdings LLC (“AT&T”, Site # CT1014) 

Dear Ms. Bachman: 

AT&T currently maintains a wireless telecommunications facility on an existing 152-foot 
monopole at the above-referenced address, latitude 41.6316638888889°, longitude -
72.7298666666667°.  Said monopole is owned by American Tower Corporation and the underlying 
property owners are Elaine & John C. Matulis.  

AT&T desires to modify its existing telecommunications facility by adding three (3) remote-
radio heads (“RRHs”).  The centerline height of the existing antennas is and will remain at 152 feet.       

Please accept this application as notification pursuant to R.C.S.A. §16-50j-73, for construction 
that constitutes an exempt modification pursuant to R.C.S.A. §16-50j-72 (b)(2).  In accordance with 
R.C.S.A. §16-50j-73, a copy of this letter is being sent to Mayor Mark Kaczynski and Jack Healy, Berlin 
Town Manager; Maureen Giusti, as Assistant Town Planner/Zoning Enforcement Officer with the Town 
of Berlin; Tower Owners, American Tower Corporation; and property owners, Elaine & John C. 
Matulis.  

The planned modifications to AT&T’s facility fall squarely within those activities explicitly 
provided for in R.C.S.A. §16-50j-72 (b)(2).  Specifically: 

1. The planned modification will not result in an increase in the height of the existing structure.
The added antennas and accessory equipment along with equipment to be swapped will be
installed at the existing height of 152 feet on the 152-foot monopole.

2. The proposed modifications will not involve any changes to ground-mounted equipment, and
therefore will not require an extension of the site boundary.

3. The proposed modification will not increase the noise level at the facility by six decibels or
more, or to levels that exceed state and local criteria.
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Page 2 of 2 

4. The operation of the modified facility will not increase radio frequency (RF) emissions at the
facility to a level at or above Federal Communications Commission (FCC) safety standard.
An RF emissions calculation (enclosed) for AT&T’s modified facility is herein provided.

5. The proposed modifications will not cause a change or alteration in the physical or
environmental characteristics of the site.

6. The existing structure and its foundation can support AT&T’s proposed modifications (please
see enclosed structural analysis completed by American Tower Corporation, dated November 1st,
2018; stamped on Nov 1, 2018).

For the foregoing reasons, AT&T respectfully requests that the proposed remote-radio head
installation be allowed within the exempt modifications under R.C.S.A. §16-50j-72 (b)(2).   

Sincerely, 

]âÄ|t VÉâz{Ä|Ç 
Julia Coughlin 
Site Acquisition Specialist 

Enclosures: Exhibit 1 – Field Card and GIS Map 
Exhibit 2 – Construction Drawings 
Exhibit 3 – Structural Analysis 
Exhibit 4 – RF Emissions Analysis Report Evaluation 

cc:  
Hon.Mark Kaczynski, Mayor; Town of Berlin; 240 Kensington Rd.; Berlin, CT 06037 
Hon. Jack Healy, Berlin Town Manager, 240 Kensington Rd.; Berlin, CT 06037 
Maureen Giusti; Assistant Town Planner/Zoning Enforcement Officer; 240 Kensington Rd.; Berlin, CT 
06037 
Frank Van Linter; Town Building Official; 240 Kensington Rd.; Berlin, CT 06037 
Elaine & John C. Matulis; 260 Beckley Rd.; Berlin, CT 06037 
American Tower Corporation; 10 Presidential Way; Woburn, MA 01801; ATTN: Ryan Tierney, 
Account Project Manager 
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Introduction 

The purpose of this report is to summarize results of a structural analysis performed on the 151.5 ft monopole 
to reflect the changes proposed by AT&T Mobility. 
 
Supporting Documents 

Tower Drawings ITT Meyer Type "B", dated July 21, 2001 
Mapping by Smith Cullum Acq. #CT-0019, dated July 21, 2001 
Mapping by ATC Report #0682, dated January 7, 2016 

Foundation Drawing SpectraSite Project #CT-0019, dated May 29, 2003 
Geotechnical Report Daniel G. Loucks Project #CT-0019, dated December 21, 2001 
Modifications  Scientel Project #Berlin-CT0019, dated July 30, 2002 

ATC Project #11912109_P5_02, dated October 3, 2017* 
* The changes outlined by ATC Project #11912109_P5_02 must be completed for this analysis to be valid. 
 
Analysis 

The tower was analyzed using tnxTower version 8.0.4.0 analysis software. This program considers an 
elastic three-dimensional model and second-order effects per ANSI/TIA-222. 
 
Basic Wind Speed: 97 mph (3-Second Gust, VASD) / 125 mph (3-second Gust, VULT) 
Basic Wind Speed w/ Ice: 50 mph (3-Second Gust) w/ 1" radial ice concurrent 
Code: ANSI/TIA-222-G / 2012 IBC / 2016 Connecticut State Building Code  
Structure Class: II 
Exposure Category: B 
Topographic Category: 1 
Crest Height: 0 ft 
Spectral Response: Ss = 0.182, S1 = 0.063  
Site Class: D - Stiff Soil 
 
Conclusion 

Based on the analysis results, the structure meets the requirements per the applicable codes listed above.  
The tower and foundation can support the equipment as described in this report. If the pending modifications 
cited in the Supporting Documents table are not completed prior to T-Mobile’s installation, the results of this 
analysis are no longer valid, and T-Mobile should contact American Tower’s Site Manager for further direction 
on how to proceed.  
 
If you have any questions or require additional information, please contact American Tower via email at 
Engineering@americantower.com.  Please include the American Tower site name, site number, and 
engineering number in the subject line for any questions. 
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Existing and Reserved Equipment 

Elevation¹ (ft) 
Qty Antenna Mount Type Lines Carrier 

Mount RAD 

151.5 152.0 

6 CCI TPX-070821 

Platform w/ Handrails 

(12) 1 1/4" Coax 
(4) 0.78" 8 AWG 6 

(2) 0.39" Fiber Trunk 
(1) 3" conduit 

AT&T Mobility 

6 Powerwave LGP21401 
2 Raycap DC6-48-60-18-8F 
3 Powerwave 7770.00 
3 Quintel QS66512-2 
3 CCI OPA-65R-LCUU-H6 
3 Ericsson RRUS 11 (Band 12) (55 lb) 
3 Ericsson RRUS 32 
3 Ericsson RRUS 32 B2 

142.0 142.0 

3 Ericsson KRY 112 144/2 

Platform w/ Handrails 
(12) 1 5/8" Coax 
(2) 1 1/4" Fiber 
(1) 1 5/8" Fiber 

T-Mobile 
3 Ericsson KRY 112 489/2 
3 Ericsson Radio 4449 B12,B71 
3 Ericsson AIR32 B66Aa/B2a 
3 RFS APXVAARR24_43-U-NA20 

127.0 127.0 

3 RRH2x50-08 

Platform w/ Handrails (4) 1 1/4" Hybriflex Sprint Nextel 

3 Alcatel-Lucent 800MHz 2X50W RRH w/ 
Filter 

6 Alcatel-Lucent 4x40W RRH 
3 Alcatel-Lucent TD-RRH8x20 
2 RFS APXVSPP18-C-A20 
1 RFS APXV9ERR18-C-A20 
3 Commscope DT465B-2XR 

119.0 119.0 

3 Nokia AirScale RRH 4T4R B5 160W 
AHCA 

Low Profile Platform (12) 1 5/8" Coax 
(2) 1 5/8" Fiber Verizon 

3 Alcatel-Lucent RRH2X60-AWS 
3 Alcatel-Lucent B25 RRH4x30 
3 Alcatel-Lucent B13 RRH4x30-4R 
2 RFS DB-T1-6Z-8AB-0Z 
6 Commscope JAHH-65B-R3B 
6 Antel LPA-80063-6CF-EDIN-X 

 
Equipment to be Removed 

Elevation¹ (ft) 
Qty Antenna Mount Type Lines Carrier 

Mount RAD 
No loading considered as to be removed 

 
Proposed Equipment 

Elevation¹ (ft) 
Qty Antenna Mount Type Lines Carrier 

Mount RAD 
151.5 152.0 3 Ericsson RRUS 4426 B66 Platform w/ Handrails - AT&T Mobility 

 1Mount elevation is defined as height above bottom of steel structure to the bottom of mount, RAD elevation is defined as center of 
antenna above ground level (AGL). 
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Structure Usages 

Structural Component Controlling Usage Pass/Fail 

Anchor Bolts 83% Pass 
Shaft 76% Pass 

Base Plate 49% Pass 

Foundations 

Reaction Component Analysis Reactions % of Usage 

Moment (Kips-Ft) 4,075.0 97% 
Axial (Kips) 51.0 40% 
Shear (Kips) 40.0 68% 

Anchor Moment (Kips-Ft) 3,170.0 99% 

The structure base reactions resulting from this analysis were found to be acceptable through analysis based on 
geotechnical and foundation information, therefore no modification or reinforcement of the foundation will be 
required.  

Deflection and Sway 

Antenna 
Elevation (ft) Antenna Carrier Deflection 

(ft) 
Sway (Rotation) 

(°) 
152.0 Ericsson RRUS 4426 B66 AT&T Mobility 8.974 5.982 

*Deflection and Sway was evaluated considering a design wind speed of 60 mph (3-Second Gust) per ANSI/TIA-222-G
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Standard Conditions 

All engineering services are performed on the basis that the information used is current and correct. This 
information may consist of, but is not necessary limited, to: 

-- Information supplied by the client regarding the structure itself, antenna, mounts and feed line 
loading on the structure and its components, or other relevant information. 

-- Information from drawings in the possession of American Tower Corporation, or generated by 
field inspections or measurements of the structure. 

It is the responsibility of the client to ensure that the information provided to A.T. Engineering Service, 
PLLC and used in the performance of our engineering services is correct and complete.  In the absence of 
information to the contrary, we assume that all structures were constructed in accordance with the 
drawings and specifications and that their capacity has not significantly changed from the "as new" 
condition. 

Unless explicitly agreed by both the client and American Tower Corporation, all services will be performed 
in accordance with the current revision of ANSI/TIA -222. The design basic wind speed will be determined 
based on the minimum basic wind speed as prescribed in ANSI/TIA-222. Although every effort is taken to 
ensure that the loading considered is adequate to meet the requirements of all applicable regulatory 
entities, we can provide no assurance to meet any other local and state codes or requirements. If wind 
and ice loads or other relevant parameters are to be different from the minimum values recommended by 
the codes, the client shall specify the exact requirement. 

All services are performed, results obtained, and recommendations made in accordance with generally 
accepted engineering principles and practices.  A.T. Engineering Service, PLLC is not responsible for the 
conclusions, opinions and recommendations made by others based on the information we supply. 
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 (2) TPX-070821  151.5 (2) TPX-070821  151.5 (2) TPX-070821  151.5 (2) LGP21401  151.5 (2) LGP21401  151.5 (2) LGP21401  151.5 DC6-48-60-18-8F(32.8 lbs)  151.5 DC6-48-60-18-8F(32.8 lbs)  151.5 RRUS 4426 B66  151.5 RRUS 4426 B66  151.5 RRUS 4426 B66  151.5 RRUS 11 (Band 12) (55 lb)  151.5 RRUS 11 (Band 12) (55 lb)  151.5 RRUS 11 (Band 12) (55 lb)  151.5 RRUS 32 (50.8 lbs)  151.5 RRUS 32 (50.8 lbs)  151.5 RRUS 32 (50.8 lbs)  151.5 RRUS 32 B2  151.5 RRUS 32 B2  151.5 RRUS 32 B2  151.5 7770.00  151.5 7770.00  151.5 7770.00  151.5 QS66512-2  151.5 QS66512-2  151.5 QS66512-2  151.5 OPA-65R-LCUU-H6  151.5 OPA-65R-LCUU-H6  151.5 OPA-65R-LCUU-H6  151.5 Flat Platform w/ Handrails  151.5 KRY 112 144/2  142 KRY 112 144/2  142 KRY 112 144/2  142 KRY 112 489/2  142 KRY 112 489/2  142 KRY 112 489/2  142 Radio 4449 B12,B71  142 Radio 4449 B12,B71  142 Radio 4449 B12,B71  142 AIR32 B66Aa/B2a  142 AIR32 B66Aa/B2a  142 AIR32 B66Aa/B2a  142 APXVAARR24_43-U-NA20  142 APXVAARR24_43-U-NA20  142 APXVAARR24_43-U-NA20  142 Flat Platform w/ Handrails  142 RRH2x50-08  127 RRH2x50-08  127 RRH2x50-08  127 800 MHz 2X50W RRH w/ Filter  127 800 MHz 2X50W RRH w/ Filter  127 800 MHz 2X50W RRH w/ Filter  127 (2) 4x40W RRH (88 lb)  127 (2) 4x40W RRH (88 lb)  127 (2) 4x40W RRH (88 lb)  127 TD-RRH8x20  127 TD-RRH8x20  127 TD-RRH8x20  127 APXVSPP18-C-A20  127 APXVSPP18-C-A20  127 APXV9ERR18-C-A20  127 DT465B-2XR  127 DT465B-2XR  127 DT465B-2XR  127 Round Platform w/ Handrails  127 AirScale RRH 4T4R B5 160W AHCA  119 AirScale RRH 4T4R B5 160W AHCA  119 AirScale RRH 4T4R B5 160W AHCA  119 RRH2X60-AWS  119 RRH2X60-AWS  119 RRH2X60-AWS  119 B25 RRH4x30  119 B25 RRH4x30  119 B25 RRH4x30  119 B13 RRH4x30-4R  119 B13 RRH4x30-4R  119 B13 RRH4x30-4R  119 DB-T1-6Z-8AB-0Z  119 DB-T1-6Z-8AB-0Z  119 (2) JAHH-65B-R3B  119 (2) JAHH-65B-R3B  119 (2) JAHH-65B-R3B  119 (2) LPA-80063-6CF-EDIN-X  119 (2) LPA-80063-6CF-EDIN-X  119 (2) LPA-80063-6CF-EDIN-X  119 Round Low Profile Platform  119DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

 (2) TPX-070821  151.5
 (2) TPX-070821  151.5
 (2) TPX-070821  151.5
 (2) LGP21401  151.5
 (2) LGP21401  151.5
 (2) LGP21401  151.5
 DC6-48-60-18-8F(32.8 lbs)  151.5
 DC6-48-60-18-8F(32.8 lbs)  151.5
 RRUS 4426 B66  151.5
 RRUS 4426 B66  151.5
 RRUS 4426 B66  151.5
 RRUS 11 (Band 12) (55 lb)  151.5
 RRUS 11 (Band 12) (55 lb)  151.5
 RRUS 11 (Band 12) (55 lb)  151.5
 RRUS 32 (50.8 lbs)  151.5
 RRUS 32 (50.8 lbs)  151.5
 RRUS 32 (50.8 lbs)  151.5
 RRUS 32 B2  151.5
 RRUS 32 B2  151.5
 RRUS 32 B2  151.5
 7770.00  151.5
 7770.00  151.5
 7770.00  151.5
 QS66512-2  151.5
 QS66512-2  151.5
 QS66512-2  151.5
 OPA-65R-LCUU-H6  151.5
 OPA-65R-LCUU-H6  151.5
 OPA-65R-LCUU-H6  151.5
 Flat Platform w/ Handrails  151.5
 KRY 112 144/2  142
 KRY 112 144/2  142
 KRY 112 144/2  142
 KRY 112 489/2  142
 KRY 112 489/2  142
 KRY 112 489/2  142
 Radio 4449 B12,B71  142
 Radio 4449 B12,B71  142
 Radio 4449 B12,B71  142
 AIR32 B66Aa/B2a  142
 AIR32 B66Aa/B2a  142
 AIR32 B66Aa/B2a  142
 APXVAARR24_43-U-NA20  142

 APXVAARR24_43-U-NA20  142
 APXVAARR24_43-U-NA20  142
 Flat Platform w/ Handrails  142
 RRH2x50-08  127
 RRH2x50-08  127
 RRH2x50-08  127
 800 MHz 2X50W RRH w/ Filter  127
 800 MHz 2X50W RRH w/ Filter  127
 800 MHz 2X50W RRH w/ Filter  127
 (2) 4x40W RRH (88 lb)  127
 (2) 4x40W RRH (88 lb)  127
 (2) 4x40W RRH (88 lb)  127
 TD-RRH8x20  127
 TD-RRH8x20  127
 TD-RRH8x20  127
 APXVSPP18-C-A20  127
 APXVSPP18-C-A20  127
 APXV9ERR18-C-A20  127
 DT465B-2XR  127
 DT465B-2XR  127
 DT465B-2XR  127
 Round Platform w/ Handrails  127
 AirScale RRH 4T4R B5 160W AHCA  119
 AirScale RRH 4T4R B5 160W AHCA  119
 AirScale RRH 4T4R B5 160W AHCA  119
 RRH2X60-AWS  119
 RRH2X60-AWS  119
 RRH2X60-AWS  119
 B25 RRH4x30  119
 B25 RRH4x30  119
 B25 RRH4x30  119
 B13 RRH4x30-4R  119
 B13 RRH4x30-4R  119
 B13 RRH4x30-4R  119
 DB-T1-6Z-8AB-0Z  119
 DB-T1-6Z-8AB-0Z  119
 (2) JAHH-65B-R3B  119
 (2) JAHH-65B-R3B  119
 (2) JAHH-65B-R3B  119
 (2) LPA-80063-6CF-EDIN-X  119
 (2) LPA-80063-6CF-EDIN-X  119
 (2) LPA-80063-6CF-EDIN-X  119
 Round Low Profile Platform  119

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

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

 in thickness with height.
5.  Deflections are based upon a 60 mph wind.
6.  Tower Structure Class II.
7.  Topographic Category 1 with Crest Height of 0.00 ft
8.   Combined pole and wrap structure.
9.   Sections modeled to have equivalent inertia to pole and wrap combined.
10.  TOWER RATING: 75.9%
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  Tower Input Data    
 
 
The tower is a monopole. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

• Tower is located in Hartford County, Connecticut. 
• ASCE 7-10 Wind Data is used (wind speeds converted to nominal values). 
• Basic wind speed of 97 mph. 
• Structure Class II. 
• Exposure Category B. 
• Topographic Category 1. 
• Crest Height 0.00 ft. 
• Nominal ice thickness of 1.0000 in. 
• Ice thickness is considered to increase with height. 
• Ice density of 56 pcf. 
• A wind speed of 50 mph  is used in combination with ice. 
• Temperature drop of 50 °F. 
• Deflections calculated using a wind speed of 60 mph. 
• Combined pole and wrap structure.. 
• Sections modeled to have equivalent inertia to pole and wrap combined.. 
• A non-linear (P-delta) analysis was used. 
• Pressures are calculated at each section. 
• Stress ratio used in pole design is 1. 
• Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned   Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 
√ Use Code Stress Ratios   Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 
√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice √ Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients   Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-G Bracing Resist. Exemption 
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas   Use TIA-222-G Tension Splice Exemption 
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
  Secondary Horizontal Braces Leg   Sort Capacity Reports By Component √ Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs   Pole Without Linear Attachments 
          Pole With Shroud Or No Appurtenances 
          Outside and Inside Corner Radii Are 

Known 
 
 
 

  Tapered Pole Section Geometry    
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 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 151.50-141.00 10.50 0.00 12 17.1872 17.7841 0.2400 0.9600 A572-65 
(65 ksi) 

L2 141.00-120.33 20.67 0.00 12 17.7841 31.5570 0.3059 2.0000 A572-65 
(65 ksi) 

L3 120.33-111.19 9.14 0.00 12 31.5570 33.0280 0.3063 2.0000 A572-65 
(65 ksi) 

L4 111.19-82.08 29.11 0.00 12 33.0280 38.3470 0.3141 2.2000 A572-65 
(65 ksi) 

L5 82.08-70.06 12.02 0.00 12 38.3470 39.7110 0.3804 2.4000 A572-65 
(65 ksi) 

L6 70.06-42.24 27.82 0.00 12 39.7110 43.9500 0.4014 2.6000 A572-65 
(65 ksi) 

L7 42.24-32.71 9.53 0.00 12 43.9500 45.0640 0.4706 2.8000 A572-65 
(65 ksi) 

L8 32.71-0.00 32.71 12 45.0640 49.5520 0.4906 3.0000 A572-65 
(65 ksi) 

Tapered Pole Properties 
 Section Tip Dia. 

in 
Area 
in2 

I 
in4 

r 
in 

C 
in 

I/C 
in3 

J 
in4 

It/Q 
in2 

w 
in 

w/t 

L1 17.7088 13.0968 480.1168 6.0671 8.9030 53.9277 972.8469 6.4458 3.9630 16.512 
18.3268 13.5581 532.6554 6.2808 9.2122 57.8209 1079.3043 6.6729 4.1229 17.179 

L2 18.3035 17.2160 671.2919 6.2572 9.2122 72.8702 1360.2194 8.4732 3.9463 12.901 
32.5623 30.7823 3837.2246 11.1879 16.3465 234.7425 7775.2574 15.1501 7.6375 24.967 

L3 32.5622 30.8221 3842.0947 11.1878 16.3465 235.0404 7785.1256 15.1697 7.6364 24.931 
34.0851 32.2730 4410.5870 11.7144 17.1085 257.8009 8937.0451 15.8838 8.0306 26.218 

L4 34.0823 33.0869 4519.6700 11.7116 17.1085 264.1768 9158.0767 16.2844 8.0097 25.501 
39.5889 38.4666 7102.1213 13.6158 19.8637 357.5419 14390.8231 18.9321 9.4352 30.039 

L5 39.5655 46.5048 8556.3285 13.5920 19.8637 430.7510 17337.4413 22.8883 9.2575 24.336 
40.9777 48.1756 9512.0483 14.0804 20.5703 462.4166 19273.9886 23.7106 9.6231 25.297 

L6 40.9703 50.8080 10021.0923 14.0728 20.5703 487.1632 20305.4499 25.0061 9.5668 23.834 
45.3588 56.2869 13625.1654 15.5904 22.7661 598.4848 27608.2791 27.7027 10.7028 26.664 

L7 45.3344 65.8857 15898.0688 15.5656 22.7661 698.3220 32213.7975 32.4270 10.5174 22.349 
46.4877 67.5738 17151.6341 15.9644 23.3432 734.7608 34753.8607 33.2578 10.8159 22.983 

L8 46.4806 70.4140 17856.5130 15.9573 23.3432 764.9572 36182.1365 34.6556 10.7623 21.937 
51.1269 77.5039 23811.6328 17.5640 25.6679 927.6801 48248.8237 38.1450 11.9651 24.389 

Tower 
 Elevation 

ft 

Gusset 
Area 

(per face) 

ft2 

Gusset 
Thickness 

in 

Gusset Grade Adjust. Factor 
Af 

Adjust. 
Factor 

Ar 

Weight Mult. Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

L1 
151.50-141.00 

1 1 1 

L2 
141.00-120.33 

1 1 1 

L3 
120.33-111.19 

1 1 1 

L4 
111.19-82.08 

1 1 1 

L5 82.08-70.06 1 1 1 
L6 70.06-42.24 1 1 1 
L7 42.24-32.71 1 1 1 
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Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor 
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

L8 32.71-0.00       1 1 1       
 
 
 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Sector Exclude 
From 

Torque 
Calculation 

Component 
Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Start/End 
Position  

 

Width or 
Diameter 

in 

Perimeter 
 

in 

Weight 
 

plf 

***                     
1 5/8'' Coax B No Surface Ar 

(CaAa) 
119.00 - 

5.00 
12 6 0.300 

0.500 
1.9800  0.82 

1 5/8'' (1.63''-41.3mm) 
Fiber 

C No Surface Ar 
(CaAa) 

119.00 - 
5.00 

2 2 -0.490 
-0.480 

1.6300  1.61 

***                     
4'' Wrap Seams A No Surface Ar 

(CaAa) 
141.00 - 

5.00 
1 1 0.000 

0.000 
4.0000  0.00 

4'' Wrap Seams B No Surface Ar 
(CaAa) 

141.00 - 
5.00 

1 1 0.000 
0.000 

4.0000  0.00 

4'' Wrap Seams C No Surface Ar 
(CaAa) 

141.00 - 
5.00 

1 1 0.000 
0.000 

4.0000  0.00 

 
 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 

1 1/4'' Coax C No No Inside Pole 151.50 - 5.00 12 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.66 
0.66 
0.66 

0.39'' (10mm) Fiber 
Trunk 

C No No Inside Pole 151.50 - 5.00 2 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.06 
0.06 
0.06 

0.78'' (19.7mm) 8 
AWG 6 

C No No Inside Pole 151.50 - 5.00 4 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.59 
0.59 
0.59 

3'' conduit C No No Inside Pole 151.50 - 5.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.78 
1.78 
1.78 

***                   
1 5/8'' 

(1.63''-41.3mm) 
Fiber 

C No No Inside Pole 142.00 - 5.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.61 
1.61 
1.61 

1 1/4'' (1.25''- 
31.8mm) Fiber 

C No No Inside Pole 142.00 - 5.00 2 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.05 
1.05 
1.05 

1 5/8'' Coax C No No Inside Pole 142.00 - 5.00 12 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.82 
0.82 
0.82 

***                   
1 1/4'' Hybriflex C No No Inside Pole 127.00 - 5.00 4 No Ice 

1/2'' Ice 
0.00 
0.00 

0.66 
0.66 
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Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 

1'' Ice 0.00 0.66 

 
 
 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 
 

 ft2 

AF 
  

ft2 

CAAA 
In Face  

ft2 

CAAA 
Out Face  

ft2 

Weight 
 

K 
L1 151.50-141.00 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 
0.000 

0.00 
0.00 
0.14 

L2 141.00-120.33 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

7.937 
7.937 
7.937 

0.000 
0.000 
0.000 

0.00 
0.00 
0.55 

L3 120.33-111.19 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

3.571 
12.849 
6.117 

0.000 
0.000 
0.000 

0.00 
0.08 
0.28 

L4 111.19-82.08 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.644 
46.227 
21.134 

0.000 
0.000 
0.000 

0.00 
0.29 
0.92 

L5 82.08-70.06 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

4.808 
19.088 
8.727 

0.000 
0.000 
0.000 

0.00 
0.12 
0.38 

L6 70.06-42.24 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.128 
44.178 
20.197 

0.000 
0.000 
0.000 

0.00 
0.27 
0.88 

L7 42.24-32.71 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

3.812 
15.134 
6.919 

0.000 
0.000 
0.000 

0.00 
0.09 
0.30 

L8 32.71-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.084 
44.003 
20.117 

0.000 
0.000 
0.000 

0.00 
0.27 
0.88 

 
 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 
 

 ft2 

AF 
  

ft2 

CAAA 
In Face  

ft2 

CAAA 
Out Face  

ft2 

Weight 
 

K 
L1 151.50-141.00 A 

B 
C 

2.321 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 
0.14 

L2 141.00-120.33 A 
B 
C 

2.293 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

17.749 
17.749 
17.749 

0.000 
0.000 
0.000 

0.36 
0.36 
0.91 

L3 120.33-111.19 A 
B 
C 

2.267 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

7.801 
23.826 
15.410 

0.000 
0.000 
0.000 

0.16 
0.52 
0.55 

L4 111.19-82.08 A 
B 
C 

2.226 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

24.604 
84.032 
52.666 

0.000 
0.000 
0.000 

0.49 
1.82 
1.81 

L5 82.08-70.06 A 
B 

2.174 0.000 
0.000 

0.000 
0.000 

10.035 
34.417 

0.000 
0.000 

0.20 
0.73 
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Tower 
Section 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 
 

 ft2 

AF 
  

ft2 

CAAA 
In Face  

ft2 

CAAA 
Out Face  

ft2 

Weight 
 

K 
C 0.000 0.000 21.466 0.000 0.73 

L6 70.06-42.24 A 
B 
C 

2.108 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

22.859 
78.834 
48.858 

0.000 
0.000 
0.000 

0.44 
1.65 
1.66 

L7 42.24-32.71 A 
B 
C 

2.025 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

7.673 
26.650 
16.382 

0.000 
0.000 
0.000 

0.14 
0.54 
0.56 

L8 32.71-0.00 A 
B 
C 

1.861 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

21.400 
75.445 
45.587 

0.000 
0.000 
0.000 

0.37 
1.46 
1.54 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 
 

in 

CPZ 
 

in 

CPX 
Ice 
in 

CPZ 
Ice 
in 

L1 151.50-141.00 0.0000 0.0000 0.0000 0.0000 
L2 141.00-120.33 0.0000 0.0000 0.0000 0.0000 
L3 120.33-111.19 3.8261 1.4539 4.1174 1.6832 
L4 111.19-82.08 4.4232 1.6820 4.7869 1.9569 
L5 82.08-70.06 4.6508 1.7695 5.0417 2.0604 
L6 70.06-42.24 4.8305 1.8387 5.2400 2.1396 
L7 42.24-32.71 4.9945 1.9017 5.4167 2.2088 
L8 32.71-0.00 4.7241 1.7993 5.1291 2.0846 

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

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

L2 15 4" Wrap Seams 120.33 - 
141.00 

1.0000 1.0000 

L2 16 4" Wrap Seams 120.33 - 
141.00 

1.0000 1.0000 

L2 17 4" Wrap Seams 120.33 - 
141.00 

1.0000 1.0000 

L3 12 1 5/8" Coax 111.19 - 
119.00 

1.0000 1.0000 

L3 13 1 5/8" (1.63"-41.3mm) Fiber 111.19 - 
119.00 

1.0000 1.0000 

L3 15 4" Wrap Seams 111.19 - 
120.33 

1.0000 1.0000 

L3 16 4" Wrap Seams 111.19 - 
120.33 

1.0000 1.0000 

L3 17 4" Wrap Seams 111.19 - 
120.33 

1.0000 1.0000 

L4 12 1 5/8" Coax 82.08 - 111.19 1.0000 1.0000 
L4 13 1 5/8" (1.63"-41.3mm) Fiber 82.08 - 111.19 1.0000 1.0000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

L4 15 4" Wrap Seams 82.08 - 111.19 1.0000 1.0000 
L4 16 4" Wrap Seams 82.08 - 111.19 1.0000 1.0000 
L4 17 4" Wrap Seams 82.08 - 111.19 1.0000 1.0000 
L5 12 1 5/8" Coax 70.06 - 82.08 1.0000 1.0000 
L5 13 1 5/8" (1.63"-41.3mm) Fiber 70.06 - 82.08 1.0000 1.0000 
L5 15 4" Wrap Seams 70.06 - 82.08 1.0000 1.0000 
L5 16 4" Wrap Seams 70.06 - 82.08 1.0000 1.0000 
L5 17 4" Wrap Seams 70.06 - 82.08 1.0000 1.0000 
L6 12 1 5/8" Coax 42.24 - 70.06 1.0000 1.0000 
L6 13 1 5/8" (1.63"-41.3mm) Fiber 42.24 - 70.06 1.0000 1.0000 
L6 15 4" Wrap Seams 42.24 - 70.06 1.0000 1.0000 
L6 16 4" Wrap Seams 42.24 - 70.06 1.0000 1.0000 
L6 17 4" Wrap Seams 42.24 - 70.06 1.0000 1.0000 
L7 12 1 5/8" Coax 32.71 - 42.24 1.0000 1.0000 
L7 13 1 5/8" (1.63"-41.3mm) Fiber 32.71 - 42.24 1.0000 1.0000 
L7 15 4" Wrap Seams 32.71 - 42.24 1.0000 1.0000 
L7 16 4" Wrap Seams 32.71 - 42.24 1.0000 1.0000 
L7 17 4" Wrap Seams 32.71 - 42.24 1.0000 1.0000 
L8 12 1 5/8" Coax 5.00 - 32.71 1.0000 1.0000 
L8 13 1 5/8" (1.63"-41.3mm) Fiber 5.00 - 32.71 1.0000 1.0000 
L8 15 4" Wrap Seams 5.00 - 32.71 1.0000 1.0000 
L8 16 4" Wrap Seams 5.00 - 32.71 1.0000 1.0000 
L8 17 4" Wrap Seams 5.00 - 32.71 1.0000 1.0000 

 
 
 
 
 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

(2) TPX-070821 A From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.55 
0.56 
0.66 

0.18 
0.25 
0.32 

0.01 
0.01 
0.02 

(2) TPX-070821 B From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.55 
0.56 
0.66 

0.18 
0.25 
0.32 

0.01 
0.01 
0.02 

(2) TPX-070821 C From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.55 
0.56 
0.66 

0.18 
0.25 
0.32 

0.01 
0.01 
0.02 

(2) LGP21401 A From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
1.45 
1.61 

0.36 
0.48 
0.60 

0.01 
0.02 
0.03 

(2) LGP21401 B From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
1.45 
1.61 

0.36 
0.48 
0.60 

0.01 
0.02 
0.03 

(2) LGP21401 C From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
1.45 
1.61 

0.36 
0.48 
0.60 

0.01 
0.02 
0.03 

DC6-48-60-18-8F(32.8 lbs) B From Leg 0.50 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

1.28 
1.27 
1.45 

0.79 
1.27 
1.45 

0.02 
0.04 
0.05 

DC6-48-60-18-8F(32.8 lbs) C From Leg 0.50 0.0000 151.50 No Ice 1.28 0.79 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 
0.50 

1/2'' Ice 
1'' Ice 

1.27 
1.45 

1.27 
1.45 

0.04 
0.05 

RRUS 4426 B66 A From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

1.65 
1.81 
1.98 

0.73 
0.84 
0.97 

0.05 
0.06 
0.08 

RRUS 4426 B66 B From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

1.65 
1.81 
1.98 

0.73 
0.84 
0.97 

0.05 
0.06 
0.08 

RRUS 4426 B66 C From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

1.65 
1.81 
1.98 

0.73 
0.84 
0.97 

0.05 
0.06 
0.08 

RRUS 11 (Band 12) (55 lb) A From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
2.72 
2.92 

1.07 
1.21 
1.36 

0.06 
0.07 
0.10 

RRUS 11 (Band 12) (55 lb) B From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
2.72 
2.92 

1.07 
1.21 
1.36 

0.06 
0.07 
0.10 

RRUS 11 (Band 12) (55 lb) C From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
2.72 
2.92 

1.07 
1.21 
1.36 

0.06 
0.07 
0.10 

RRUS 32 (50.8 lbs) B From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

2.42 
2.64 
2.86 

0.08 
0.10 
0.14 

RRUS 32 (50.8 lbs) C From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

2.42 
2.64 
2.86 

0.08 
0.10 
0.14 

RRUS 32 (50.8 lbs) C From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

2.42 
2.64 
2.86 

0.08 
0.10 
0.14 

RRUS 32 B2 A From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

RRUS 32 B2 A From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

RRUS 32 B2 C From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.67 
1.86 
2.05 

0.05 
0.07 
0.10 

7770.00 A From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

5.51 
6.31 
6.75 

2.93 
3.27 
3.63 

0.04 
0.07 
0.11 

7770.00 B From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

5.51 
6.31 
6.75 

2.93 
3.27 
3.63 

0.04 
0.07 
0.11 

7770.00 C From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

5.51 
6.31 
6.75 

2.93 
3.27 
3.63 

0.04 
0.07 
0.11 

QS66512-2 A From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

8.13 
9.23 
10.33 

5.00 
5.80 
6.60 

0.11 
0.17 
0.23 

QS66512-2 B From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

8.13 
9.23 
10.33 

5.00 
5.80 
6.60 

0.11 
0.17 
0.23 

QS66512-2 C From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

8.13 
9.23 
10.33 

5.00 
5.80 
6.60 

0.11 
0.17 
0.23 

OPA-65R-LCUU-H6 A From Leg 3.00 0.0000 151.50 No Ice 9.66 5.52 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 

0.00 
0.50 

1/2'' Ice 
1'' Ice 

10.13 
10.61 

5.97 
6.43 

0.13 
0.20 

OPA-65R-LCUU-H6 B From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

9.66 
10.13 
10.61 

5.52 
5.97 
6.43 

0.07 
0.13 
0.20 

OPA-65R-LCUU-H6 C From Leg 3.00 
0.00 
0.50 

0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

9.66 
10.13 
10.61 

5.52 
5.97 
6.43 

0.07 
0.13 
0.20 

Flat Platform w/ Handrails C None   0.0000 151.50 No Ice 
1/2'' Ice 
1'' Ice 

42.40 
48.40 
54.40 

42.40 
48.40 
54.40 

2.00 
2.45 
2.90 

***                   
KRY 112 144/2 A From Leg 3.00 

0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.23 
0.30 
0.38 

0.01 
0.01 
0.02 

KRY 112 144/2 B From Leg 3.00 
0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.23 
0.30 
0.38 

0.01 
0.01 
0.02 

KRY 112 144/2 C From Leg 3.00 
0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.23 
0.30 
0.38 

0.01 
0.01 
0.02 

KRY 112 489/2 A From Leg 3.00 
0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.36 
0.44 
0.54 

0.02 
0.02 
0.03 

KRY 112 489/2 B From Leg 3.00 
0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.36 
0.44 
0.54 

0.02 
0.02 
0.03 

KRY 112 489/2 C From Leg 3.00 
0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.36 
0.44 
0.54 

0.02 
0.02 
0.03 

Radio 4449 B12,B71 A From Leg 3.00 
0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

1.64 
2.20 
2.76 

1.16 
1.55 
1.94 

0.07 
0.90 
1.73 

Radio 4449 B12,B71 B From Leg 3.00 
0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

1.64 
2.20 
2.76 

1.16 
1.55 
1.94 

0.07 
0.90 
1.73 

Radio 4449 B12,B71 C From Leg 3.00 
0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

1.64 
2.20 
2.76 

1.16 
1.55 
1.94 

0.07 
0.90 
1.73 

AIR32 B66Aa/B2a A From Leg 3.00 
0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

6.51 
7.78 
9.05 

2.70 
3.22 
3.74 

0.13 
0.18 
0.22 

AIR32 B66Aa/B2a B From Leg 3.00 
0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

6.51 
7.78 
9.05 

2.70 
3.22 
3.74 

0.13 
0.18 
0.22 

AIR32 B66Aa/B2a C From Leg 3.00 
0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

6.51 
7.78 
9.05 

2.70 
3.22 
3.74 

0.13 
0.18 
0.22 

APXVAARR24_43-U-NA20 A From Leg 3.00 
0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

20.24 
23.53 
26.82 

5.15 
5.99 
6.83 

0.13 
0.24 
0.35 

APXVAARR24_43-U-NA20 B From Leg 3.00 
0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

20.24 
23.53 
26.82 

5.15 
5.99 
6.83 

0.13 
0.24 
0.35 

APXVAARR24_43-U-NA20 C From Leg 3.00 
0.00 
0.00 

0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

20.24 
23.53 
26.82 

5.15 
5.99 
6.83 

0.13 
0.24 
0.35 
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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 

Flat Platform w/ Handrails C None   0.0000 142.00 No Ice 
1/2'' Ice 
1'' Ice 

42.40 
48.40 
54.40 

42.40 
48.40 
54.40 

2.00 
2.45 
2.90 

***                   
RRH2x50-08 A From Face 3.00 

0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

1.70 
2.27 
2.84 

1.10 
1.80 
2.50 

0.05 
0.07 
0.09 

RRH2x50-08 B From Face 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

1.70 
2.27 
2.84 

1.10 
1.80 
2.50 

0.05 
0.07 
0.09 

RRH2x50-08 C From Face 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

1.70 
2.27 
2.84 

1.10 
1.80 
2.50 

0.05 
0.07 
0.09 

800 MHz 2X50W RRH w/ 
Filter 

A From Leg 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
2.24 
2.43 

1.93 
2.11 
2.29 

0.06 
0.09 
0.11 

800 MHz 2X50W RRH w/ 
Filter 

B From Leg 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
2.24 
2.43 

1.93 
2.11 
2.29 

0.06 
0.09 
0.11 

800 MHz 2X50W RRH w/ 
Filter 

C From Leg 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
2.24 
2.43 

1.93 
2.11 
2.29 

0.06 
0.09 
0.11 

(2) 4x40W RRH (88 lb) A From Leg 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

3.80 
4.06 
4.34 

0.09 
0.12 
0.15 

(2) 4x40W RRH (88 lb) C From Leg 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

3.80 
4.06 
4.34 

0.09 
0.12 
0.15 

(2) 4x40W RRH (88 lb) B From Leg 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

3.80 
4.06 
4.34 

0.09 
0.12 
0.15 

TD-RRH8x20 A From Face 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
4.59 
4.88 

1.40 
1.61 
1.82 

0.07 
0.09 
0.12 

TD-RRH8x20 B From Face 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
4.59 
4.88 

1.40 
1.61 
1.82 

0.07 
0.09 
0.12 

TD-RRH8x20 C From Face 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
4.59 
4.88 

1.40 
1.61 
1.82 

0.07 
0.09 
0.12 

APXVSPP18-C-A20 A From Leg 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

8.02 
8.48 
8.94 

5.28 
5.74 
6.20 

0.06 
0.11 
0.16 

APXVSPP18-C-A20 B From Leg 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

8.02 
8.48 
8.94 

5.28 
5.74 
6.20 

0.06 
0.11 
0.16 

APXV9ERR18-C-A20 C From Leg 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

8.02 
8.48 
8.94 

5.81 
6.27 
6.73 

0.06 
0.11 
0.17 

DT465B-2XR A From Leg 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

9.10 
9.56 
10.04 

5.97 
6.43 
6.90 

0.06 
0.12 
0.18 

DT465B-2XR B From Leg 3.00 
0.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 
1'' Ice 

9.10 
9.56 
10.04 

5.97 
6.43 
6.90 

0.06 
0.12 
0.18 

DT465B-2XR C From Leg 3.00 
0.00 

0.0000 127.00 No Ice 
1/2'' Ice 

9.10 
9.56 

5.97 
6.43 

0.06 
0.12 
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Client 
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Designed by 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 1'' Ice 10.04 6.90 0.18 
Round Platform w/ Handrails C None   0.0000 127.00 No Ice 

1/2'' Ice 
1'' Ice 

27.20 
34.20 
41.20 

27.20 
34.20 
41.20 

2.00 
2.40 
2.80 

***                   
AirScale RRH 4T4R B5 

160W AHCA 
A From Leg 3.00 

0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

1.29 
1.75 
2.21 

0.65 
0.88 
1.11 

0.04 
0.05 
0.06 

AirScale RRH 4T4R B5 
160W AHCA 

B From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

1.29 
1.75 
2.21 

0.65 
0.88 
1.11 

0.04 
0.05 
0.06 

AirScale RRH 4T4R B5 
160W AHCA 

C From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

1.29 
1.75 
2.21 

0.65 
0.88 
1.11 

0.04 
0.05 
0.06 

RRH2X60-AWS A From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
2.40 
2.61 

1.49 
1.67 
1.86 

0.04 
0.06 
0.08 

RRH2X60-AWS B From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
2.40 
2.61 

1.49 
1.67 
1.86 

0.04 
0.06 
0.08 

RRH2X60-AWS C From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
2.40 
2.61 

1.49 
1.67 
1.86 

0.04 
0.06 
0.08 

B25 RRH4x30 A From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
2.31 
2.50 

1.29 
1.45 
1.61 

0.05 
0.07 
0.09 

B25 RRH4x30 B From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
2.31 
2.50 

1.29 
1.45 
1.61 

0.05 
0.07 
0.09 

B25 RRH4x30 C From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
2.31 
2.50 

1.29 
1.45 
1.61 

0.05 
0.07 
0.09 

B13 RRH4x30-4R A From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

2.14 
2.33 
2.53 

1.59 
1.76 
1.94 

0.06 
0.08 
0.10 

B13 RRH4x30-4R B From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

2.14 
2.33 
2.53 

1.59 
1.76 
1.94 

0.06 
0.08 
0.10 

B13 RRH4x30-4R C From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

2.14 
2.33 
2.53 

1.59 
1.76 
1.94 

0.06 
0.08 
0.10 

DB-T1-6Z-8AB-0Z B From Leg 0.50 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

4.80 
5.07 
5.35 

2.00 
2.19 
2.39 

0.04 
0.08 
0.12 

DB-T1-6Z-8AB-0Z C From Leg 0.50 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

4.80 
5.07 
5.35 

2.00 
2.19 
2.39 

0.04 
0.08 
0.12 

(2) JAHH-65B-R3B A From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

9.11 
9.58 
10.05 

5.98 
6.44 
6.91 

0.06 
0.12 
0.18 

(2) JAHH-65B-R3B B From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

9.11 
9.58 
10.05 

5.98 
6.44 
6.91 

0.06 
0.12 
0.18 

(2) JAHH-65B-R3B C From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

9.11 
9.58 
10.05 

5.98 
6.44 
6.91 

0.06 
0.12 
0.18 

(2) LPA-80063-6CF-EDIN-X A From Leg 3.00 0.0000 119.00 No Ice 9.73 9.06 0.03 
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Client 
AT&T Mobility 

Designed by 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.00 
0.00 

1/2'' Ice 
1'' Ice 

11.07 
11.64 

9.61 
10.16 

0.10 
0.18 

(2) LPA-80063-6CF-EDIN-X B From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

9.73 
11.07 
11.64 

9.06 
9.61 
10.16 

0.03 
0.10 
0.18 

(2) LPA-80063-6CF-EDIN-X C From Leg 3.00 
0.00 
0.00 

0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

9.73 
11.07 
11.64 

9.06 
9.61 
10.16 

0.03 
0.10 
0.18 

Round Low Profile Platform C None   0.0000 119.00 No Ice 
1/2'' Ice 
1'' Ice 

21.70 
27.20 
32.70 

21.70 
27.20 
32.70 

1.50 
1.70 
1.90 

 
 
 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice 
3 0.9 Dead+1.6 Wind 0 deg - No Ice 
4 1.2 Dead+1.6 Wind 30 deg - No Ice 
5 0.9 Dead+1.6 Wind 30 deg - No Ice 
6 1.2 Dead+1.6 Wind 60 deg - No Ice 
7 0.9 Dead+1.6 Wind 60 deg - No Ice 
8 1.2 Dead+1.6 Wind 90 deg - No Ice 
9 0.9 Dead+1.6 Wind 90 deg - No Ice 

10 1.2 Dead+1.6 Wind 120 deg - No Ice 
11 0.9 Dead+1.6 Wind 120 deg - No Ice 
12 1.2 Dead+1.6 Wind 150 deg - No Ice 
13 0.9 Dead+1.6 Wind 150 deg - No Ice 
14 1.2 Dead+1.6 Wind 180 deg - No Ice 
15 0.9 Dead+1.6 Wind 180 deg - No Ice 
16 1.2 Dead+1.6 Wind 210 deg - No Ice 
17 0.9 Dead+1.6 Wind 210 deg - No Ice 
18 1.2 Dead+1.6 Wind 240 deg - No Ice 
19 0.9 Dead+1.6 Wind 240 deg - No Ice 
20 1.2 Dead+1.6 Wind 270 deg - No Ice 
21 0.9 Dead+1.6 Wind 270 deg - No Ice 
22 1.2 Dead+1.6 Wind 300 deg - No Ice 
23 0.9 Dead+1.6 Wind 300 deg - No Ice 
24 1.2 Dead+1.6 Wind 330 deg - No Ice 
25 0.9 Dead+1.6 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
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Comb. 
No. 

Description 

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

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

ft 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 151.5 - 141 1.906 46 1.2704 0.0019 
L2 141 - 120.33 1.677 40 1.2346 0.0012 
L3 120.33 - 111.19 1.253 40 1.1239 0.0014 
L4 111.19 - 82.08 1.077 40 1.0718 0.0014 
L5 82.08 - 70.06 0.592 40 0.8186 0.0011 
L6 70.06 - 42.24 0.432 40 0.7066 0.0010 
L7 42.24 - 32.71 0.157 40 0.4198 0.0005 
L8 32.71 - 0 0.095 40 0.3274 0.0004 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

ft 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
151.50 (2) TPX-070821 46 1.906 1.2704 0.0019 19274 
142.00 KRY 112 144/2 40 1.698 1.2387 0.0012 10688 
127.00 RRH2x50-08 40 1.385 1.1620 0.0013 11150 
119.00 AirScale RRH 4T4R B5 160W 

AHCA 
40 1.227 1.1166 0.0014 11209 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

ft 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 151.5 - 141 8.974 16 5.9815 0.0091 
L2 141 - 120.33 7.892 4 5.8202 0.0055 
L3 120.33 - 111.19 5.895 4 5.3019 0.0064 
L4 111.19 - 82.08 5.070 4 5.0552 0.0065 
L5 82.08 - 70.06 2.788 4 3.8576 0.0053 
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Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

ft 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L6 70.06 - 42.24 2.033 4 3.3289 0.0045 
L7 42.24 - 32.71 0.738 4 1.9761 0.0025 
L8 32.71 - 0 0.446 4 1.5409 0.0019 

      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

ft 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
151.50 (2) TPX-070821 16 8.974 5.9815 0.0091 4250 
142.00 KRY 112 144/2 4 7.994 5.8387 0.0058 2355 
127.00 RRH2x50-08 4 6.520 5.4813 0.0063 2411 
119.00 AirScale RRH 4T4R B5 160W 

AHCA 
4 5.773 5.2673 0.0064 2412 

  
 
 

 Compression Checks   
 
 

 Pole Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
K 

φPn 
 

K 

Ratio 
Pu 

φPn 
L1 151.5 - 141 (1) TP17.7841x17.1872x0.24 10.50 0.00 0.0 13.5581 -7.81 999.37 0.008  
L2 141 - 120.33 

(2) 
TP31.557x17.7841x0.3059 20.67 0.00 0.0 30.7823 -14.21 2146.63 0.007  

L3 120.33 - 
111.19 (3) 

TP33.028x31.557x0.3063 9.14 0.00 0.0 32.2730 -18.42 2210.95 0.008  

L4 111.19 - 82.08 
(4) 

TP38.347x33.028x0.3141 29.11 0.00 0.0 38.4666 -24.18 2491.00 0.010  

L5 82.08 - 70.06 
(5) 

TP39.711x38.347x0.3804 12.02 0.00 0.0 48.1756 -27.23 3343.96 0.008  

L6 70.06 - 42.24 
(6) 

TP43.95x39.711x0.4014 27.82 0.00 0.0 56.2869 -35.21 3831.48 0.009  

L7 42.24 - 32.71 
(7) 

TP45.064x43.95x0.4706 9.53 0.00 0.0 67.5738 -38.50 4843.91 0.008  

L8 32.71 - 0 (8) TP49.552x45.064x0.4906 32.71 0.00 0.0 77.5039 -50.72 5448.80 0.009  
                    

 
 

 Pole Bending Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 
 

kip-ft 

φMnx 
 

kip-ft 

Ratio 
Mux 

φMnx 

Muy 
 

kip-ft 

φMny 
 

kip-ft 

Ratio 
Muy 

φMny 
L1 151.5 - 141 (1) TP17.7841x17.1872x0.24 59.49 355.17 0.168 0.00 355.17 0.000 
L2 141 - 120.33 

(2) 
TP31.557x17.7841x0.3059 303.76 1364.17 0.223 0.00 1364.17 0.000 

L3 120.33 - TP33.028x31.557x0.3063 492.32 1471.78 0.335 0.00 1471.78 0.000 
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Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 
 

kip-ft 

φMnx 
 

kip-ft 

Ratio 
Mux 

φMnx 

Muy 
 

kip-ft 

φMny 
 

kip-ft 

Ratio 
Muy 

φMny 
111.19 (3) 

L4 111.19 - 82.08 
(4) 

TP38.347x33.028x0.3141 1224.79 1929.46 0.635 0.00 1929.46 0.000 

L5 82.08 - 70.06 
(5) 

TP39.711x38.347x0.3804 1574.83 2674.77 0.589 0.00 2674.77 0.000 

L6 70.06 - 42.24 
(6) 

TP43.95x39.711x0.4014 2483.06 3394.93 0.731 0.00 3394.93 0.000 

L7 42.24 - 32.71 
(7) 

TP45.064x43.95x0.4706 2824.03 4389.17 0.643 0.00 4389.17 0.000 

L8 32.71 - 0 (8) TP49.552x45.064x0.4906 4075.49 5434.94 0.750 0.00 5434.94 0.000 
                  

 
 

 Pole Shear Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
Vu 
K 

φVn 
 

K 

Ratio 
Vu 

φVn 

Actual 
Tu 

kip-ft 

φTn 
 

kip-ft 

Ratio 
Tu 

φTn 
L1 151.5 - 141 (1) TP17.7841x17.1872x0.24 9.59 499.68 0.019 0.41 723.49 0.001 
L2 141 - 120.33 

(2) 
TP31.557x17.7841x0.3059 15.51 1073.31 0.014 0.59 2775.27 0.000 

L3 120.33 - 
111.19 (3) 

TP33.028x31.557x0.3063 22.43 1105.48 0.020 0.02 2993.78 0.000 

L4 111.19 - 82.08 
(4) 

TP38.347x33.028x0.3141 28.02 1245.50 0.022 1.24 3923.29 0.000 

L5 82.08 - 70.06 
(5) 

TP39.711x38.347x0.3804 30.27 1671.98 0.018 1.74 5441.35 0.000 

L6 70.06 - 42.24 
(6) 

TP43.95x39.711x0.4014 35.05 1915.74 0.018 2.90 6905.35 0.000 

L7 42.24 - 32.71 
(7) 

TP45.064x43.95x0.4706 36.52 2421.95 0.015 3.27 8931.67 0.000 

L8 32.71 - 0 (8) TP49.552x45.064x0.4906 39.98 2724.40 0.015 3.27 11057.67 0.000 
                  

 
 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 
ft 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny 

Ratio 
Vu 

φVn 

Ratio 
Tu 

φTn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 151.5 - 141 (1) 0.008 0.168 0.000 0.019 0.001 0.176  

 

1.000 
4.8.2  

L2 141 - 120.33 
(2) 

0.007 0.223 0.000 0.014 0.000 0.230  

 

1.000 
4.8.2  

L3 120.33 - 
111.19 (3) 

0.008 0.335 0.000 0.020 0.000 0.343  

 

1.000 
4.8.2  

L4 111.19 - 82.08 
(4) 

0.010 0.635 0.000 0.022 0.000 0.645  

 

1.000 
4.8.2  

L5 82.08 - 70.06 
(5) 

0.008 0.589 0.000 0.018 0.000 0.597  

 

1.000 
4.8.2  

L6 70.06 - 42.24 
(6) 

0.009 0.731 0.000 0.018 0.000 0.741  

 

1.000 
4.8.2  
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Section 
No. 

Elevation 
 

ft 

Ratio 
Pu 

φPn 

Ratio 
Mux 

φMnx 

Ratio 
Muy 

φMny 

Ratio 
Vu 

φVn 

Ratio 
Tu 

φTn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L7 42.24 - 32.71 
(7) 

0.008 0.643 0.000 0.015 0.000 0.652  

 

1.000 
4.8.2  

L8 32.71 - 0 (8) 0.009 0.750 0.000 0.015 0.000 0.759  

 

1.000 
4.8.2  

                    

 
 
 
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

øPallow 
K 

% 
Capacity 

Pass 
Fail 

L1 151.5 - 141 Pole TP17.7841x17.1872x0.24 1 -7.81 999.37 17.6 Pass  
L2 141 - 120.33 Pole TP31.557x17.7841x0.3059 2 -14.21 2146.63 23.0 Pass  
L3 120.33 - 111.19 Pole TP33.028x31.557x0.3063 3 -18.42 2210.95 34.3 Pass  
L4 111.19 - 82.08 Pole TP38.347x33.028x0.3141 4 -24.18 2491.00 64.5 Pass  
L5 82.08 - 70.06 Pole TP39.711x38.347x0.3804 5 -27.23 3343.96 59.7 Pass  
L6 70.06 - 42.24 Pole TP43.95x39.711x0.4014 6 -35.21 3831.48 74.1 Pass  
L7 42.24 - 32.71 Pole TP45.064x43.95x0.4706 7 -38.50 4843.91 65.2 Pass  
L8 32.71 - 0 Pole TP49.552x45.064x0.4906 8 -50.72 5448.80 75.9 Pass  

              Summary   
            Pole (L8) 75.9 Pass  
      RATING = 75.9 Pass  
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12:00 PM 11/1/2018          302483 - Brln-Berlin, CT  (OAA741731)

Number of Sides 12 - Moment, Mu 4075 k-ft Capacity Result

Diameter 51 in Axial, Pu 51 k 49% Pass

Thickness 0.75 in Shear, Vu 40 k 83% Pass

Orientation Offset ° 90 ° - -

Shape Round - Quantity -

Diameter, ø 62 in Bar Size #20 in

Thickness 2 in Diameter, ø 2.5 in

Grade A572-60 - Bracket Type Angle -

Yield Strength, Fy 60 ksi Circle 57.88 in

Tensile Strength, Fu 75 ksi Orientation Offset 0 °

Clip N/A in Applied Force, Pu 0.0 k

Orientation Offset ° 0.0 k

Anchor Rod Detail c η=0.55

Clear Distance N/A in

Applied Moment, Mu 766.0 k Quantity 8 -

1563.2 k Diameter, ø 2 1/4 in

Bolt Circle 39 in

Grade

Arrangement Cluster - Yield Strength, Fy 92 ksi

Quantity 12 - Tensile Strength, Fu 120 ksi

Diameter, ø 1 3/4 in Bypass Base?

Bolt Circle 55 in Orientation Offset °

Grade Applied Force, Pu 214.0 k

Yield Strength, Fy 127.7 ksi 311.8 k

Tensile Strength, Fu 150 ksi

Spacing 6.5 in

Orientation Offset 45 ° Quantity -

Applied Force, Pu 189.9 k Diameter, ø in

227.9 k Bolt Circle in

Grade

Yield Strength, Fy #N/A ksi

Arrangement - Tensile Strength, Fu #N/A ksi

Quantity - Bypass Base?

Height in Orientation Offset 0 °

Width in Applied Force, Pu 0.0 k

Effective Width in 0.0 k

Thickness in

Effective Thickness in

Notch 0.5 in

Flat Edge 1.5 in

Grade -

Yield Strength, Fy #N/A ksi

Tensile Strength, Fu #N/A ksi

Horizontal Weld

Horizontal Fillet Size in

Bevel Depth in Capacity -

Vertical Weld 49% Pass

Vertical Fillet Size in 83% Pass

Weld Strength 70 ksi - -

Electrode Coefficient 1 - 69% Pass

Orientation Offset ° - -

0.0 k - -

#DIV/0! k - -

0.0 k - -

0.0 k - -Stiffener Comp.

Base Plate

Anchor Rods

Bolt Group 1

Bolt Group 2

Dwyidag

Stiffener Weld (V)

Stiffener Weld (H)

Stiffener Tension

Base Plate & Anchor Rod Analysis

Pole Dimensions Base Reactions

Component

Base Plate

Bending Stress, φMn

Base Plate

Report Capacities

Dwyidag

Dywidag Reinforcement

Dywidag Bar, φPn

Original Anchor Rods

Additional Anchor Rods

Comp. Capacity, φPn

Ten. Capacity, φTn

Horz. Weld, φRn

Vertical Weld, φRn

Anchor Rods, φPn

Stiffeners

Other

Fillet

Individual Capacity Summary

Component

Additional Anchor Rods

Additional Rod, φPn

Additional Rod, φPn

No

A325

Neutral Axis

Anchor Rods

X:\A-B\Brln-Berlin, CT (302483)\OAA741731 AT&T MOBILITY\OAA741731_01_CUST_STRUCTRL\3. Monopole.Base-Plate-and-Anchor-Rod.v1.3           Checked By: Travis.Gatling



Reaction Distribution Geometric Properties

Shape - Anchor Rod Quantity, N - Applied Axial Force, Pu k

Diameter, D in Rod Diameter, d in Applied Horizontal Force, Vu k

Thickness, t in Bolt Circle, BC in

Yield Strength, Fy ksi Yield Strength, Fy ksi

Tensile Strength, Fu ksi Tensile Strength, Fu ksi Vert.-to-Stiffener a=ex/l -

Base Plate Chord in Applied Axial, Pu k Spacing Ratio, k -

Detail Type - Applied Shear, Vu k Weld Coefficient, C -

Detail Factor - Compressive Capacity, φPn k Compressive Capacity, φPn k

Clear Distance - Tensile Capacity, φRnt OK Vert.-to-Plate a=ex/l -

Interaction Capacity OK Spacing Ratio, k -

Weld Coefficient, C -

Chord Length AA in Shear Capacity, φVn k

Additional AA in Bolt Quantity, N - Pu/fPPn + Vu/fVVn

Section Modulus, Z in3 Bolt Diameter, d in

Applied Moment, Mu k-ft Bolt Circle, BC in

Bending Capacity, φMn k-ft Yield Strength, Fy ksi Horz.-to-Stiffener a=ex/l -

Capacity, Mu/φMn OK Tensile Strength, Fu ksi Spacing Ratio, k -

Applied Axial, Pu k Weld Coefficient, C -

Chord Length AB in Applied Shear, Vu k Effective Fillet in

Additional AB in Compressive Capacity, φPn k Compressive Capacity, φPn k

Section Modulus, Z in3 Compressive Capacity, φPn OK Horz.-to-Pole a=ex/l -

Applied Moment, Mu k-ft Interaction Capacity OK Spacing Ratio, k -

Bending Capacity, φMn k-ft Weld Coefficient, C -

Capacity, Mu/φMn OK Shear Capacity, φVn k

Bolt Quantity, N - Pu/fPPn + Vu/fVVn

Bend Line Length in Bolt Diameter, d in

Additional Bend Line in Bolt Circle, BC in

Section Modulus, Z in3 Yield Strength, Fy ksi Gross Cross Section in2

Applied Moment, Mu k-ft Tensile Strength, Fu ksi Net Cross Section in2

Bending Capacity, φMn k-ft Applied Axial, Pu k Tensile Capacity, φTn k

Capacity, Mu/φMn Applied Shear, Vu k Capacity, Tu/φTn

Compressive Capacity, φPn k

Compressive Capacity, φPn

Arc Length in Interaction Capacity Radius of Gyration in3

Section Modulus, Z in3 kl/r -

Moment Arm in 4.71 E/Fy) -

Applied Moment, Mu k-ft Dywidag Quantity, N - Buckling Stress(Fe) -

Bending Capacity, φMn k-ft Dywidag Diameter, d in Crit. Buckling Stress(Fcr) ksi

Capacity, Mu/φMn Bolt Circle, BC in Compressive Capacity, φPn k

Yield Strength, Fy ksi Capacity, Pu/φPn

Tensile Strength, Fu ksi

Applied Axial, Pu k

Compressive Capacity, φPn k

Capacity, Pu/φPn

0.000

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

0.0

0.00

92

55

127.7

150

227.9

0.833

#DIV/0!

#DIV/0!

N/A

0.55

c

Round

#DIV/0!

Plate Compression

0.000

#DIV/0!

0.000

0.000

0.0

0.0

-

0.0

-

#DIV/0!

#DIV/0!

0.00

0.0

#DIV/0!

-

0.0

0.0

0.000

0.0

0.000

0.000

0.000

0.0

0.0

0.0

0

2.5

Dywidag Reinforcement

57.88

80

100

0.0

0.0

0.0

36.1

0.00

0.00

0.00

0.36

0.64 2.4053

0.0000

0.0

0.0

0.0

1485.5

2589.5

0.0

0.686

0.0

0.833

Internal Base Plate

12

1.75

40.0

k

0.0

0.0

3.9

Vu

Shear

36967.221.84269.7542117.0509

in4#in4in2in2-

Section

-

Factor

k-ft

Mu

Moment

1.004075.0

1.8995 0.2871 5 8622.24

Moment 

of Inertia

Threads 

per Inch

Individual 

Inertia
Net Area

Gross 

Area

0.00

0.0

0.0000 0.0000 0 0.00

3.9761 3.2477 0.8393 4.5 4946.45

0

0

Calculations for Monopole Base Plate & Anchor Rod Analysis

Stiffener Forces

Dywidag Forces

Additional Bolt (Grp2) Forces

Additional Bolt (Grp1) Forces

Anchor Rod Forces

Base Forces

-

Reaction

Stiffener

Dywidag

Bolt2

Bolt1

Bolt

Pole

0.0000 0.00

0.0000 0.0000 0.0000

Plate Tension

20.829

24.829

260.6

1340.8

0.194

24.949

28.949

766.0

1563.2

0.490

4.000

4.000

120

214.0

311.8

0.686

0

0

0

0.000

#DIV/0!

#DIV/0!

Base Plate Stiffeners

Additional Bolt Group 2

Additional Bolt Group 1

Anchor RodsBase Plate

0.0000 0.0000

External Base Plate

62

2

8

2.25

39

189.9

-

#DIV/0!

#DIV/0!

Vertical Weld

Horizontal Weld

60

75

35.256

#DIV/0!



Site Name: Program Last Updated:  
Site Number:
Engineering Number:
Engineer:
Date:
Tower Type:

Design Loads (Factored) - Analysis per TIA-222-G Standards

Design / Analysis / Mapping: Mapping
Compression/Leg: 51 k Concrete Strength (f'

c): 4000 psi
Uplift/Leg: k Pad Tension Steel Depth: 27.00 in
Total Shear: 40 k φShear: 0.75
Moment: 4075 k-ft φFlexure / Tension: 0.90
Tower + Appurtenance Weight: 51 k φCompression: 0.65
Depth to Base of Foundation (l + t - h): 8 ft β: 0.85
Diameter of Pier (d): 7 ft Bottom Pad Rebar Size #: 9
Height of Pier above Ground (h): 0.5 ft # of Bottom Pad Rebar: 40
Width of Pad (W): 11 ft Pad Bottom Steel Area: 40.00 in2

Length of Pad (L): 11 ft Pad Steel Fy: 60000 psi
Thickness of Pad (t): 2.6 ft Top Pad Rebar Size #: 9
Tower Leg Center to Center: 0 ft # of Top Pad Rebar: 40
Number of Tower Legs: 1 (1 if MP or GT) Pad Top Steel Area: 40.00 in2

Tower Center from Mat Center: 0 ft Pier Rebar Size #: 9
Depth Below Ground Surface to Water Table: 99 ft Pier Steel Area (Single Bar): 1.00 in2

Unit Weight of Concrete: 150 pcf # of Pier Rebar: 32
Unit Weight of Soil Above Water Table: 135 pcf Pier Steel Fy: 60000 psi
Unit Weight of Water: 62.4 pcf Pier Cage Diameter: 76.0 in
Unit Weight of Soil Below Water Table: 72.6 pcf Rebar Strain Limit: 0.008
Friction Angle of Uplift: 40 Degrees Steel Elastic Modulus: 29000 ksi
Ultimate Coefficient of Shear Friction: 0.35 Tie Rebar Size #: 5
Ultimate Compressive Bearing Pressure: 52000 psf Tie Steel Area (Single Bar): 0.31 in2

Ultimate Passive Pressure on Pad Face: 500 psf Tie Spacing: 12 in
Factored Moment Applied to Rock Anchors 3170 k-ft
φSoil and Concrete Weight: 0.9 Tie Steel Fy: 60000 psi
φSoil: 0.75

Rock Anchor Usage
Rock Anchor Resistance: 3360.0 k
Rock Anchor Tensile Resistance: 0.992

Overturning Moment Usage

Design OTM: 4415.0 k-ft
Weight of Soil and Concrete OTM Resistance: 141.4 k
OTM Resistance from Soil and Concrete: 777.6 k-ft
OTM Resistance from Tower: 233.8 k-ft
OTM Resistance from Soil Facture: 527.8 k-ft
OTM Resistance from Passive Pressure on Pad Face: 16.5 k-ft
OTM Resistance: 4570.1 k-ft
Design OTM / OTM Resistance: 0.966

Soil Bearing Pressure Usage

Total Weight (Foundation, Soil, Tower): 187.9 k
Factored Nominal Bearing Pressure: 39000 psf
Net Bearing Pressure/Factored Nominal Bearing Pressure: 0.40
Load Direction Controling Design Bearing Pressure: Diagonal to Pad Edge

Sliding Factor of Safety

Total Factored Sliding Resistance: 58.9 k
Sliding Design / Sliding Resistance: 0.68

Required Mat / Pier Dimensions & Minimum Rebar based on Reinforcement Ratio

Result:  OK

OAA731959

Result:  OK

Result:  OK

Result:  OK

Brln-Berlin 5/13/2014
302483

TJG

MP
11/01/18
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Table 1

Table 1: Channel Data Table



            
 

 
 

 

Table 2

Table 2: Antenna Data



            
 

 
 

 

Table 3

Table 3: AT&T Emissions Levels



            
 

 
 

 

table 4

Table 5

Table 4: All Carrier MPE Contributions

Table 5: Site MPE Summary
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Cut on dotted line.

Instructions 
 

Click-N-Ship® Label Record  

E
lectronic R

ate A
pproved #038555749

Thank you for shipping with the United States Postal Service!

Check the status of your shipment on the USPS Tracking® page at usps.com

S
H

IP
TO

:

1. Each Click-N-Ship® label is unique.  Labels are to be 
used as printed and used only once.  DO NOT PHOTO 
COPY OR ALTER LABEL. 

  
2. Place your label so it does not wrap around the edge of 

the package. 
  
3. Adhere your label to the package.  A self-adhesive label 

is recommended.  If tape or glue is used, DO NOT TAPE 
OVER BARCODE.  Be sure all edges are secure. 

  
4. To mail your package with PC Postage®, you 
    may schedule a Package Pickup online, hand to  
    your letter carrier, take to a Post Office™, or 
    drop in a USPS collection box. 
  
5. Mail your package on the "Ship Date" you 
    selected when creating this label.

Priority Mail® Postage:

From:

To:

Print Date:
Ship Date:

C
lick-N

-Ship
® 

 

Trans. #:

Expected 
Delivery Date:

usps.com

U
S PO

STA
G

E

* Retail Pricing Priority Mail rates apply.  There is no fee for USPS Tracking® service 
on Priority Mail service with use of this electronic rate shipping label. Refunds for 
unused postage paid labels can be requested online 30 days from the print date. 
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Shipment Date:_______________________________Note To Mailer: The labels and volume associated to this form 
online, must match the labeled packages being presented to the 
USPS® employee with this form. 

USPS EMPLOYEE:  Please scan upon pickup or receipt of mail.  Leave form with customer or in customer's mail receptacle.

*Start time for products with service guarantees will begin when mail arrives at the local Post Office™
and items receive individual processing and acceptance scans.

PS Form 5630, PSN 7530-08-000-4335, July 5, 2006 

Shipment Confirmation
Acceptance Notice

A.  Mailer Action

B.  USPS Action

VolumeType of Mail

Priority Mail® 

Priority Mail Express™* 

International Mail*

Other

Total Volume

Shipped From:

USPS  SCAN

Employee verifies the package volume count on the Package Pickup Carrier Manifest.
- If the volume on the manifest matches the volume being collected from the customer, the employee should make the 1:YES selection 
by pressing the number 1 on the keypad of the handheld scanner, or on the keyboard of the POS ONE terminal. 
 - If the volume on the manifest does not match the volume being collected from the customer, the employee should make the 2:NO 
selection.  The mail should still be collected and dispatched as normal. 

9475 7036 9930 0293 5393 33

0

11/27/18

0

0
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JULIA COUGHLIN
EMPIRE TELECOM
16 ESQUIRE RD
N BILLERICA MA 01862-2527

6



12/4/2018 USPS.com® - USPS Tracking® Results

https://tools.usps.com/go/TrackConfirmAction!input.action?tLabels=9405803699300728239430,9405803699300728239386,940580369930072823942… 1/5

ALERT: ALL USPS® RETAIL LOCATIONS WILL BE CLOSED ON WED., DEC. 5 TO HONOR PRES…

USPS Tracking FAQs   (https://www.usps.com/faqs/uspstracking-faqs.htm)®

Track Another Package ++

See Less 

Tracking Number: 9405803699300728239430

Expected Delivery on

FRIDAY

30 
NOVEMBER
2018

by 

8:00pm
 

 Delivered
November 30, 2018 at 3:02 pm
Delivered, In/At Mailbox
BERLIN, CT 06037

Get Updates  

 

Text & Email Updates 

Tracking History 

Product Information 

Remove 

Feedback



12/4/2018 USPS.com® - USPS Tracking® Results

https://tools.usps.com/go/TrackConfirmAction!input.action?tLabels=9405803699300728239430,9405803699300728239386,940580369930072823942… 2/5

See More 

Tracking Number: 9405803699300728239386

Expected Delivery on

FRIDAY

30 
NOVEMBER
2018

by 

8:00pm
 

 Delivered
November 30, 2018 at 10:08 am
Delivered, Front Desk/Reception/Mail Room
BERLIN, CT 06037

Get Updates  

 

See More 

Tracking Number: 9405803699300728239423

Expected Delivery on

FRIDAY

30 
NOVEMBER
2018

by 

8:00pm
 

 Delivered
November 30, 2018 at 10:08 am
Delivered, Front Desk/Reception/Mail Room
BERLIN, CT 06037

Get Updates  

 

Remove 

Remove 

Feedback



12/4/2018 USPS.com® - USPS Tracking® Results

https://tools.usps.com/go/TrackConfirmAction!input.action?tLabels=9405803699300728239430,9405803699300728239386,940580369930072823942… 3/5

See More 

Tracking Number: 9405803699300728239416

Expected Delivery on

FRIDAY

30 
NOVEMBER
2018

by 

8:00pm
 

 Delivered
November 30, 2018 at 10:08 am
Delivered, Front Desk/Reception/Mail Room
BERLIN, CT 06037

Get Updates  

 

See More 

Tracking Number: 9405803699300728239409

Expected Delivery on

FRIDAY

30 
NOVEMBER
2018

by 

8:00pm
 

 Delivered
November 30, 2018 at 10:08 am
Delivered, Front Desk/Reception/Mail Room
BERLIN, CT 06037

Get Updates  

 

Remove 

Remove 

Feedback



12/4/2018 USPS.com® - USPS Tracking® Results

https://tools.usps.com/go/TrackConfirmAction!input.action?tLabels=9405803699300728239430,9405803699300728239386,940580369930072823942… 4/5

See More 

Tracking Number: 9405803699300728239393

Your item was delivered to the front desk, reception area, or mail room at 1:26 pm on November
30, 2018 in WOBURN, MA 01801.

 Delivered
November 30, 2018 at 1:26 pm
Delivered, Front Desk/Reception/Mail Room
WOBURN, MA 01801

Get Updates  

Can’t find what you’re looking for?

Go to our FAQs section to find answers to your tracking questions.

FAQs (https://www.usps.com/faqs/uspstracking-faqs.htm)

Remove 

Feedback



12/4/2018 USPS.com® - USPS Tracking® Results

https://tools.usps.com/go/TrackConfirmAction!input.action?tLabels=9405803699300728239430,9405803699300728239386,940580369930072823942… 5/5

The easiest tracking number is the one you don't have to know.

With Informed Delivery , you never have to type in another tracking number. Sign up to:

See images* of incoming mail.

Automatically track the packages you're expecting.

Set up email and text alerts so you don't need to enter tracking numbers.

Enter USPS Delivery Instructions  for your mail carrier.

Sign Up

(https://reg.usps.com/entreg/RegistrationAction_input?

app=UspsTools&appURL=https%3A%2F%2Ftools.usps.com%2Fgo
*NOTE: Black and white (grayscale) images show the outside, front of letter-sized envelopes and
mailpieces that are processed through USPS automated equipment.

®

™

Feedback



            
 

 
 

 

Table 6

Table 6: AT&T Maximum Sector MPE Power Values



            
 

 
 

 

 

 

 

 

Scott Heffernan 
RF Engineering Director    
Centerline Communications, LLC 
95 Ryan Drive, Suite 1 
Raynham, MA  02767
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