
App No: 2020111331

Application Type Minor Modification

Applicant Name T-Mobile c/o Crown Castle USA 

Site Id 415

Address 3351 Briggs Chaney Rd, Silver Spring

City Silver Spring

Zoning EOF-0.75

Latitude 39.074992

Longitude -76.942228

Ground Elevation 354

Site Owner Shurgard Maryland Properties Inc

Structure Owner Crown Castle

Carrier T-Mobile

Structure Type Monopole

Solution Type Macro

Lease Status Leased

Carrier Site Name Public Storage-Briggs CHA

County Site Name Public Storage Briggs Chaney

Existing Existing

Existing Structure Height 140

Justification of why this site was selected:

The proposed installation is intended to provide greater service to T-Mobiles customer base in the area. This site is needed to 
provided coverage within the surrounding area. T-Mobile selected this site due to their existing installation. By selecting thi

Will site be used to support 
government 
telecommunications facilities 
or other equipment for 
government use? 

No

Gvt. Use Desc.

Updated 11/24/2020

Ann. Plan? Yes

Application Description

Swap (3) Antennas; Remove (3) TMA's; Add (3) RRU's; Remove (1) existing cabinet and install (2) new cabinets.

NearbySites (New, Replacement Apps Only):

Provide the proposed height 
of the replacement structure 
without any antenna (New, 
Replacement Apps Only)

Distance to Residential Property 
(New, Replacement, Colocation Only)

Distance to Commercial Property 
(New, Replacement, Colocation Only)

Does the structure require an antenna 
structure  registration under FCC Title 47 

Yes

Application General  Infomation

Site  Infomation

Monday, November 30, 2020

10:22:18 AM

Revision received 12.14.20 - JE



App No: 2020111331

Screening considerations(New, Colocations, Replacement Apps Only):

Monday, November 30, 2020

10:22:18 AM



App No: 2020111331

Does this qualify as a 6409 application? (Minor Mod, Colocations Only) Yes

PROW? No

ROW  width 

Pole Number

For towers outside the public ROW will 
the proposed installation increase the 
height of the structure by: (1) more than 
10% or (2) more than 20 feet, whichever 
is greater? 

No

For towers outside the public ROW will the 
proposed installation increase the width 
by adding appurtenance to the body of the 
structure that would protrude from the 
edge of the structure by more than 20 
feet?  

No

 Will the proposed installation increase the 
height of the structure by: (1) more than 
10% or (2) more than 10 feet, whichever is 
greater?  

No

Will the proposed installation increase the 
width by adding appurtenance to the body 
of the structure that would protrude from 
the edge of the structure by more than 6 
feet?

No

More than four Equipment Cabinets? YN No

Will the proposed installation require 
excavation or expansion outside the 
current boundaries of the site?  

No

6409 Questions

Small Wireless Facility Questions Small Wireless Facility? No

Does the structure or current 
installation have concealment 
elements/measures? 

No

If yes, describe how the 
proposed installation does not 
defeat the existing 
concealment.  

Tribal Lands? No

Is the structure 10% taller than adjacent structures?    

Please list adjacent structure heights

ROW owner

Cumulative volume of the 
proposed wireless equipment(s) 
exclusive of antennas in cubic feet

2.44

Cumulative volume of the proposed 
antenna antenna(s) exclusive of 
equipment

ROW Information

Small Wireless Facility Informatio

Monday, November 30, 2020

10:22:18 AM
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Antenna Compliance Yes

Compliance Desc

Antenna Location No        

Antenna Loc. Desc.

Env. Assessment 

Cat. Excluded?

Routine Env. Evaluation checked   

Antenna Infomatio

RAD Center 140

Antenna Model Ericsson AIR6449 B41

Frequency 2593-2690 2496-2592

Max ERP 34144 Antenna Dimensions 33.1 x 20.5 x 8.5 Quantity 3

Monday, November 30, 2020

10:22:18 AM



Date: 11/24/2020Montgomery County Zoning Montgomery County
Planning Department
ITI Division¯

Special P rotection Area
Yes

N/A

Priority Funding Area

Urban Renewal A rea
Bike/Ped Priority Area

Metro Station Policy Area
N/A

Tier 1: Sewer existing

N/A
Urban District
Enterprise Zone
Arts &  Ent. District N/A
Special Tax District N/A

Septic Tier

N/A
N/A
N/A

CBD N/A

EOF-0.75 H-100 T

01831954

Zone

Address
Account #

Landuse

3351 BRIGGS CHANEY RD
SILVER SPRING, 20904

Overlay Zone N/A

Industrial

Parking District N/A

Legal Description

TDR Overlay Zone N/A N/AMunicipality

N099 , N/A ,  N/A
FA IRLAND M ASTE R PLANMaster Plan

Parcel, Lot, B lock 1 inch = 288 feetPT PAR B BRIGGS CHANEY
INDUSTRIAL PK

N/AHistoric Site/District
217NE04WSSC Grid
G-747  G-956  Map Amendments

W-1 / S-1Water/Sewer Categories



Massive MIMO Mid-Band 

AIR6449 B41 

New Product Introduction Notification 

 

 

(Refresh: Update on AIR6449 usage for NY Boroughs) 

PURPOSE   
Ericsson’s next generation AIR6449 B41 massive MIMO (M-MIMO) single band product provides additional RF 
power and has full band IBW sufficient to transmit 180 MHz of 4G/5G carrier bandwidth (vs. AIR6488 60 + 60 
MHz carrier bandwidth). The AIR6449 also offers enhanced RF performance via a 192 antenna element array 
(vs. AIR6488 with 128). 

BACKGROUND  
The AIR6449 has a combined antenna/radio with 64 TRX. It has advantages over the previous AIR6488 model 
such as:  
• Full 194 MHz IBW with NR+LTE mixed mode vs. 100 MHz on AIR6488 

• Smaller dimensions (in height) and lighter in weight 

• 25 Gbps eCPRI support 

 
AIR 6488 vs. AIR 6449 comparison is available at this link. 

USAGE GUIDELINES 
• AIR6449 is planned to replace AIR6488 on a go forward basis once available  

• Full Anchor Design (2.5GHz + PCS) or 2.5GHz Only (AKA “Skinny”)  

• All markets except New York Boroughs 

o Use existing AIR6488 if entitlement is complete or expected to complete before July 1st, 2020 

(see AIR6488 NPI) 

o Use existing AIR6488 if site is expected to be on-air before July 1st, 2020 (see AIR6488 NPI) 

o Use AIR6449 if entitlement complete is forecasted after July 1st, 2020  

• New York Boroughs 

o NY is no longer required to use the AIR6488M product as of 6/12/2020 since T-Mobile now 

has access to the spectrum blocks previously used by public safety. NY should start entitling 

for AIR6449 starting with July’20 SC POR. August’20 HC POR should be built using AIR6449. 

TIMELINES 
• Lab Entry: April 2020 

• GA: July 03 2020 

• New RFDS Templates for Anchor PORs reflecting AIR6449 have been created. 

• This next generation hardware is expected to be available in commercial quantities in July 2020.  

AFFECTED CONFIGURATIONS 

New Product 

Introduction  

https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/Ericsson/Site%20Design/Hardware/TDD%20AAS/AIR6488%20vs.%20AIR6449%20Comparison.pptx?d=w840dba7d5f4f4f3985d52593f5d31d22
https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/One-pager%20Communications/Product/Ericsson/Product%20Introduction%20-%20Ericsson%20AIR6488%20B41.pdf
https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/One-pager%20Communications/Product/Ericsson/Product%20Introduction%20-%20Ericsson%20AIR6488%20B41.pdf


Sites must be on an Anchor POR to use the AIR6449. 
 
 
Site configurations that are designed with AIR6449 B41 will have a “5A” (5 for 2.5GHz + A for AIR6449) after 
the low-band indicator and/or before L19 indicator in the naming convention e.g., 67D92DB => 67D5A992DB, 
92DB => 5A992DB, etc. 
 

PRODUCT DESCRIPTION 
Frequency Range LTE TDD B41: 2496 – 2690 MHz 

 

Instantaneous BW DL 194 MHz  

Antenna Ports 64T64R 

Technology NR, LTE and NR+LTE MSMM 

Antenna Elements 192 

Output RF Power 320 W (=64 TRX x 5W) 

Data Ports 4 x 25Gb/s CPRI 

5G NR Support YES 

DC Feed -48V DC power connector 

Cooling Passive cooling (vs. active cooling on AIR32 DB) 

Dimensions (H x W x D) 33.1” x 20.6” x 8.6” inches (=841 x 524 x 217 mm) 

Weight 104 lbs (=47 kg) 

Electrical downtilt  -3 to 11 degrees 

Horizontal beamwidth +/- 65 degrees 

HW/SW Availability July 2020 

Material SAP # 34105 – AIR 6449 B41 

WARRANTY: 1 Year 

SPARES: 2% of install base.  Additional units can be requested as per need. 

Baseband Requirements  

For a typical 3-sector site,  

• LTE: one dedicated BB6630 per site  

• NR: one dedicated BB6648 (see its NPI) per site 

Supplementary/Ancillary Materials  
SKU Description Qty 

34106 AIR6449 mandatory install kit 1 per AIR6449 

34110 AIR6449 25G SFP 8 per AIR6449 
 
The AIR6449 requires a voltage booster (i.e., PSU 4813) in almost all cases when using the current HCS 6x12. 
Please refer to Voltage Booster design doc for its usage guidance (depending on the HCS length and gauge). 
Note the installation kit is different for each cabinet type.  
 

SKU Description Qty 

34132  PSU 4813 main unit  1 

34133  PSU installation kit for RBS61xx  
Choose 1 per 
cabinet type 

34134  PSU installation kit for PBC6200  

34135  PSU installation kit for E6x60/P6230  

https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/One-pager%20Communications/Product/Ericsson/BB6648%20New%20Product%20Introduction%20Communique.docx?d=w5c79c51b144d4e5d8e4d713a928ed634
https://nam02.safelinks.protection.outlook.com/ap/w-59584e83/?url=https%3A%2F%2Ftmobileusa.sharepoint.com%2Fteams%2FRF360%2FCellSiteInnovations%2FPower%2520System%2FPower%2520Boost%2FEricsson%2520Application%2FEricsson%2520Solution%2FEricsson%2520PSU%25204813%2520Voltage%2520Booster%2520Design%2520Document.docx%3Fd%3Dw26bf9f4969224ffe84effd150640b441&data=02%7C01%7CKyuho.Son%40T-Mobile.com%7C56d3aa8988444148459e08d7d034bb40%7Cbe0f980bdd994b19bd7bbc71a09b026c%7C0%7C0%7C637206797205745792&sdata=quP37bbxdDyDB3Vk7JoTy1%2BoAcw6S%2FLO8RyCP7dC5Og%3D&reserved=0


 

LINKS 

• Ericsson New T-Mobile Anchor Network Playbook 

• AIR 6488 vs. AIR 6449 Comparison 

CONTACTS 
 

Kyuho Son   Principal Engineer, RAN Architecture     

Weston Berry   Engineer, RAN Architecture   

https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/Ericsson/Site%20Design/Playbooks/Ericsson%20New%20T-Mobile%20Anchor%20Network%20Playbook.pptx?d=wa21545f578eb41fcb0c483c2670b557c
https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/Ericsson/Site%20Design/Hardware/TDD%20AAS/AIR6488%20vs.%20AIR6449%20Comparison.pptx?d=w840dba7d5f4f4f3985d52593f5d31d22


 

 

Radio Frequency Emissions Analysis Report 
T-Mobile Wireless Monopole Facility 

November 13, 2020 

Analysis Format: Theoretical Calculations 

 
Statement of Compliance 

T-Mobile will be compliant with FCC Regulations once the mitigation measures 
recommended in this report are implemented.  

 
 

7WAN285K 
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4200 Forbes Blvd, Silver Spring, MD 20904  
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Overview 
 

Centerline Communications, LLC (“Centerline”) has been contracted to provide a Radio Frequency (RF) 
Analysis for the following T-Mobile wireless monopole facility to determine whether the facility is in 
compliance with federal standards and regulations regarding RF emissions. This analysis includes 
theoretical emissions calculations for all existing equipment for T-Mobile . 

The facility is located on a monopole in Silver Spring, Maryland. Access to the facility is restricted to 
authorized personnel and facility management. 

Analysis Site Data 
Site ID: 7WAN285K 

Site Name: Public Storage-Briggs Cha 
Site Address: 4200 Forbes Blvd, Silver Spring, MD 20904 
Site Latitude: 39.075030  

Site Longitude: -76.94225  
Facility Type: Monopole 

 
Compliance Summary 

Status: T-Mobile will be compliant with FCC Regulations Upon 
Installation of Signage 

Site Modeled Composite MPE% (General Public Limit): 0.20 % 
T-Mobile Max Modeled MPE% (General Public Limit): 0.20 % 

Lock or Control Measures if Present: Unknown 
In addition to the T-Mobile antennas and radio equipment there are antennas and radio equipment for 
Verizon, & Crown Castle which have been included in this analysis as part of the overall site compliance 
determination.  

*To be conservative, all sites are considered uncontrolled for modeling purposes unless confirmed 
otherwise by a site visit. 
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FCC Guidelines 
 

All power density values used in this report were analyzed as a percentage of current Maximum 
Permissible Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. 
The FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter 
(μW/cm2). The number of μW/cm2 calculated at each sample point is called the power density. The 
exposure limit for power density varies depending upon the frequencies being utilized. Wireless Carriers 
and Paging Services use different frequency bands each with different exposure limits, therefore it is 
necessary to report results and limits in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure 
rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure 
(MPE) limits for General Population/Uncontrolled environments as defined below. 

General Population/Uncontrolled exposure limits apply to situations in which the general public may be 
exposed or in which persons who are exposed as a consequence of their employment may not be made 
fully aware of the potential for exposure or cannot exercise control over their exposure.  Therefore, 
members of the general public would always be considered under this category when exposure is not 
employment related, for example, in the case of a telecommunications tower that exposes persons in a 
nearby residential area. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter (μW/cm2). The general population exposure limit for the 600, 700, and 800 MHz Bands is 
approximately 400 μW/cm2, 467 μW/cm2, and 567 μW/cm2 respectively, and the general population 
exposure limit for the 1900 MHz PCS, 2100 MHz AWS, 2500 MHz, 3500 MHz CBRS, 5000 MHz LAA, 28GHz, 
and 39GHz  bands is 1000 μW/cm2. Because each carrier will be using different frequency bands, and each 
frequency band has different exposure limits, it is necessary to report percent of MPE rather than power 
density. Reference the Site Antenna Data Table for list of frequencies in operation at this site. 

Occupational/Controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure, have been properly trained in RF safety and can exercise control over 
their exposure.  Occupational/Controlled exposure limits also apply where exposure is of a transient 
nature as a result of incidental passage through a location where exposure levels may be above general 
population/uncontrolled limits (see below), as long as the exposed person has been made fully aware of 
the potential for exposure, have been trained in RF safety and can exercise control over his or her 
exposure by leaving the area or by some other appropriate means. The Occupational/Controlled exposure 
limits all utilized frequency bands is five (5) times the FCC’s General Public / Uncontrolled exposure limit. 

 

Additional details can be found in FCC OET 65. 
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Calculation Methodology & Data 
 

Centerline has performed theoretical calculations on all transmission equipment located on this facility. 
All calculations have been performed using the RoofMaster® software from Waterford Consultants LLC. 
This software performs calculations using a cylindrical model for very conservative power density 
predictions within the near-field of the antenna where the antenna pattern has not truly formed yet. 
Within this area power density values tend to decrease based upon an inverse distance function. At the 
point where it is appropriate for modeling to change from near-field calculations to far-field calculations 
the power decreases inversely with the square of the distance. This modeling technique is accurate with 
low antenna centerlines, such as rooftops, where persons can get close to the antennas and pass 
through fields in close proximity.  

The below calculation in Figure 1 shows the theoretical distribution of power over an imaginary cylinder 
with equal power distribution in all directions. 

 

   

 

 

 

 

Figure 1: Distribution of power over an imaginary cylinder in all directions 

This model can be modified for directional antennas to show directionality of power distribution. This 
formula will tend to be conservative as it assumes that all power is focused between the 3 dB power roll 
off points as shown in Figure 2.  

 

 

 

 

 

Figure 2: Distribution of power over an imaginary cylinder in all directions inside the half power roll off 
points (HBW) 
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The proposed antenna configuration for T-Mobile and any other known wireless carriers at this facility 
are shown below in Table 1 – Site Antenna Data Table.  

All calculations for this facility were performed assuming that all radios were running at full power and 
were uncombined in their RF paths with the configuration shown in table 1. FCC OET Bulletin 65 – 
Edition 97-01 recommends that modeling of this nature should be done as described prior to yield a 
worst-case scenario. Due to the dynamic nature of many deployed systems the “real world” values will 
most likely be less than those shown in this report due to worst-case values being shown in all instances. 

For all “Other” systems on this facility, exact equipment was used if available. In instances where 
“Other” system equipment was not available, standard radio configurations for these systems were 
utilized based upon prior experience with these systems on facilities in this area.   

Site Antenna Data Table 

Sector Operator 
Frequency 
Band 

TX 
Power 
Per 
Channel 

Tx 
# ERP Antenna Make Antenna Model 

Gain 
(dBd) Az (°) 

Antenna 
Centerline 
Height (ft) 

Z Value 
(ft)** 

A1 T-Mobile L2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 LTE 

TB 
22.35 30 140 138.62 

A1 T-Mobile N2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 NR 

TB 
22.35 30 140 138.62 

A1 T-Mobile L/N2500 60 1 3222.19 ERICSSON 
SON_AIR6449 2500 LTE 

MACRO 
17.3 30 140 138.62 

A2 T-Mobile L2100 30 4 4307.06 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.55 30 140 137.72 

A2 T-Mobile L1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 30 140 137.72 

A2 T-Mobile G1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 30 140 137.72 

A3 T-Mobile L700 40 2 1694.69 RFS 
APXVAARR24 43-U-

NA20 
13.26 30 140 136.00 

A3 T-Mobile L600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 30 140 136.00 

A3 T-Mobile N600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 30 140 136.00 

A3 T-Mobile L1900 40 2 3041.52 RFS 
APXVAARR24_43-U-

NA20 
15.8 30 140 136.00 

A3 T-Mobile U1900 40 2 3041.52 RFS 
APXVAARR24_43-U-

NA20 
15.8 30 140 136.00 

B4 T-Mobile L700 40 2 1694.69 RFS 
APXVAARR24 43-U-

NA20 
13.26 210 140 136.00 

B4 T-Mobile L600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 210 140 136.00 

B4 T-Mobile N600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 210 140 136.00 

B4 T-Mobile U1900 40 2 3041.52 RFS 
APXVAARR24_43-U-

NA20 
15.8 210 140 136.00 

B4 T-Mobile L1900 40 2 3041.52 RFS 
APXVAARR24_43-U-

NA20 
15.8 210 140 136.00 

B5 T-Mobile L2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 LTE 

TB 
22.35 210 140 138.62 

B5 T-Mobile N2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 NR 

TB 
22.35 210 140 138.62 
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B5 T-Mobile L/N2500 60 1 3222.19 ERICSSON 
SON_AIR6449 2500 LTE 

MACRO 
17.3 210 140 138.62 

B6 T-Mobile L2100 30 4 4307.06 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.55 210 140 137.72 

B6 T-Mobile L1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 210 140 137.72 

B6 T-Mobile G1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 210 140 137.72 

C7 T-Mobile L2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 LTE 

TB 
22.35 300 140 138.62 

C7 T-Mobile L2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 NR 

TB 
22.35 300 140 138.62 

C7 T-Mobile L/N2500 60 1 3222.19 ERICSSON 
SON_AIR6449 2500 LTE 

MACRO 
17.3 300 140 138.62 

C8 T-Mobile L700 40 2 1694.69 RFS 
APXVAARR24 43-U-

NA20 
13.26 300 140 136.00 

C8 T-Mobile L600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 300 140 136.00 

C8 T-Mobile N600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 300 140 136.00 

C8 T-Mobile U1900 40 2 2951.82 RFS 
APXVAARR24_43-U-

NA20 
15.67 300 140 136.00 

C8 T-Mobile L1900 40 2 2951.82 RFS 
APXVAARR24_43-U-

NA20 
15.67 300 140 136.00 

C9 T-Mobile L2100 30 4 4307.06 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.55 300 140 137.72 

C9 T-Mobile L1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 300 140 137.72 

C9 T-Mobile G1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 300 140 137.72 

10 Verizon 850 40 4 2924.96 GENERIC PANEL 6FT 12.62 30 118 115.00 
11 Verizon 1900 40 4 6139.32 GENERIC PANEL 6FT 15.84 30 118 115.00 
12 Verizon 2100 40 4 6968.19 GENERIC PANEL 6FT 16.39 30 118 115.00 
13 Verizon 700 40 4 2736.02 GENERIC PANEL 6FT 12.33 30 118 115.00 
14 Verizon 850 40 4 2924.96 GENERIC PANEL 6FT 12.62 210 118 115.00 
15 Verizon 1900 40 4 6139.32 GENERIC PANEL 6FT 15.84 210 118 115.00 
16 Verizon 2100 40 4 6968.19 GENERIC PANEL 6FT 16.39 210 118 115.00 
17 Verizon 700 40 4 2736.02 GENERIC PANEL 6FT 12.33 210 118 115.00 
18 Verizon 850 40 4 2924.96 GENERIC PANEL 6FT 12.62 300 118 115.00 
19 Verizon 1900 40 4 6139.32 GENERIC PANEL 6FT 15.84 300 118 115.00 
20 Verizon 2100 40 4 6968.19 GENERIC PANEL 6FT 16.39 300 118 115.00 
21 Verizon 700 40 4 2736.02 GENERIC PANEL 6FT 12.33 300 118 115.00 

 Table 1: Total Site Antenna data table **(Z Value is distance from bottom of antenna to walking 
surface)  
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Results 
 

All calculations performed based upon the data listed for this facility have produced results that are 
within allowable limits for General Population  for exposure to RF emissions as specified by federal 
standards. 

T-Mobile’s RF Exposure: Responsibilities, Procedures & Guidelines document states that microwave 
dishes are compliant if they are mounted 20 feet or greater above any accessible walking or working 
surface. 

Maximum Predicted MPE Level on Site:  % of MPE Limit: Location: 
Accessible General Population MPE Limits: 0.20% 

Sector A 
Accessible Occupational MPE Limits: 0.04% 

 

Ground Level Assessment: % of MPE Limit: 
Ground Level General Population MPE Limits: 0.20% 

Ground Level Occupational MPE Limits: 0.04% 
 

Sector A: Transmitting over Adjacent Building % of MPE Limit: *Distance from Antenna: 
Accessible General Population MPE Limits: 0.20% 0 

Accessible Occupational MPE Limits: 0.04% 0 
 

Sector B: Transmitting over Ground Level % of MPE Limit: *Distance from Antenna: 
Accessible General Population MPE Limits: 0.15% 0 

Accessible Occupational MPE Limits: 0.03% 0 
 

Sector C: Transmitting over Ground Level % of MPE Limit: *Distance from Antenna: 
Accessible General Population MPE Limits: 0.15% 0 

Accessible Occupational MPE Limits: 0.03% 0 
 

*Distance from Antenna is the distance that the MPE limits are exceeded from the front face of the antenna, 
outward across an accessible area. 
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APPENDIX A: Emissions Thresholds for Walking Surfaces 
and Signage 

 

 

 



 

  

Ground (0'ft.) 

Emissions Thresholds for Walking Surfaces for: 

7WAN285K / Public Storage-Briggs Cha 
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Adjacent Building (20'ft.) 

Emissions Thresholds for Walking Surfaces for: 

7WAN285K / Public Storage-Briggs Cha 
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Ground (0ft.) Surrounding Area 

Emissions Thresholds for Walking Surfaces for: 

7WAN285K / Public Storage-Briggs Cha 
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Adjacent Building (20ft.) Surrounding Area 

Emissions Thresholds for Walking Surfaces for: 

7WAN285K / Public Storage-Briggs Cha 

  



 

1 0 1 0 

Signage Diagram 

Signage for: 

7WAN285K/ Public Storage-Briggs Cha 

Signage Count 

Existing Item 

Proposed Item 
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Compliance Actions: 
 

Compliance Actions: 
Access  Install (1) Guideline sign on the base of the monopole. 

 Install (1) Caution sign on the base of the monopole. 
Alpha Sector  No Action Needed. 

Beta Sector  No Action Needed. 
Gamma sector  No Action Needed. 

Notes:  If there is a fixed climbing point located on this site, the Guideline and 
Caution signs should be installed at that location. 
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APPENDIX B: RF Signage Description Table 
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Sign Description 

 RF Guideline Sign 
Gives guidelines on how to proceed in areas that may exceed either the 

FCC’s General Population or Occupational emissions limits. 

 Blue Notice Sign 
Used to inform individuals that they are entering an area that may exceed 
the FCC’s General Population limits. Must be placed anywhere the public 
can get within 30 feet vertically or horizontally of an antenna.  

 
Yellow Caution Sign 

Used to inform individuals that they are entering an area that may exceed 
the either the FCC’s General Population or Occupational Emissions limits. 
It must be placed so it is visible from all approachable sides. It must also 

be just outside of the area predicted to exceed the MPE limits so it can be 
read without standing within the affected area. 

 

Red Warning Sign 
Used to inform individuals that they are entering an area that may exceed 
5x the FCC’s Occupational emissions limit. It must be placed so it is visible 

from all approachable sides. It must also be just outside of the area 
predicted to exceed the MPE limits so it can be read without standing 

within the affected area. 
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APPENDIX C: FCC Emissions Threshold Limits 
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Table 1: Limits for Maximum Permissible Exposure (MPE) 

(A) Limits for Occupational/Controlled Exposure 

Frequency Range 
(MHz) 

Electric Field Strength 
(E) 

 
(V/m) 

Magnetic Field Strength 
(H) 

 
(A/m) 

Power Density (S) 

(mW/cm2) 

Averaging Time [E]2, 
[H]2, or S 

 
(minutes) 

0.3-3.0 614 1.63 (100)* 
6 

3.0-30 1842/f 4.89/f (900/f2)* 
6 

30-300 61.4 0.163 1.0 
6 

300-I,500 -- -- f/300 
6 

1,500-100,000 -- -- 5 
6 

(B) Limits for General Public/Uncontrolled Exposure 

Frequency Range 
(MHz) 

Electric Field Strength 
(E) 

 
(V/m) 

Magnetic Field Strength 
(H) 

 
(A/m) 

Power Density (S) 

(mW/cm2) 

Averaging Time [E]2, 
[H]2, or S 

 
(minutes) 

0.3-1.34 614 1.63 (100)* 
30 

1.34-30 824/f 2.19/f (180/f2)* 
30 

30-300 27.5 0.073 0.2 
30 

300-I,500 -- -- f/1,500 
30 

1,500-100,000 -- -- 1.0 
30 

f = Frequency in (MHz) 

* Plane-wave equivalent power density 
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APPENDIX D: Certifications 
 

 

 

 

 

 

 

 

 

 

 

 

 

  



7WAN285K / Public Storage-Briggs Cha 

Centerline Communications, LLC    750 W Center St      West Bridgewater    MA    02379      P a g e  | 21 
 

 

I, Michelle Stone, preparer of this report certify that I am fully trained and aware of the Rules and 
Regulations of both the Federal Communications Commissions (FCC) and the Occupational Safety and 
Health Administration (OSHA) with regard to Human Exposure to Radio Frequency Radiation.  I have 
been trained in the procedures and requirements outlined in T-Mobile’s FCC Regulatory Compliance 
Manual. 

 

Michelle Stone 

11/13/2020 

 

 

I, Brandon Green, reviewer and approver of this report certify that I am fully trained and aware of the 
Rules and Regulations of both the Federal Communications Commissions (FCC) and the Occupational 
Safety and Health Administration (OSHA) with regard to Human Exposure to Radio Frequency Radiation.  
I have been trained in the procedures and requirements outlined in T-Mobile’s FCC Regulatory 
Compliance Manual. 

 

 

Brandon Green 

11/13/2020 

 

 

 

 



tnxTower Report - version 8.0.7.5 

Date:   October 08, 2020 

Stephanie Lipscomb Crown Castle 
Crown Castle 2000 Corporate Drive 
370 Mallory Station Road Suite 505 Canonsburg, PA 15317 
Franklin, TN 37067 (724) 416-2000

Subject: Structural Analysis Report 

Carrier Designation: T-Mobile Co-Locate
Carrier Site Number: 7WAN285K
Carrier Site Name:    Public Storage-Briggs Cha 

Crown Castle Designation: Crown Castle BU Number: 826848
Crown Castle Site Name:          Public Storage-Briggs Cha 
Crown Castle JDE Job Number: 616150
Crown Castle Work Order Number: 1887883
Crown Castle Order Number: 525942 Rev. 0 

Engineering Firm Designation: Crown Castle Project Number: 1887883

Site Data: 3351 Briggs Chaney Road, Silver Spring, Montgomery County, MD 
Latitude 39° 4' 29.97'', Longitude -76° 56' 32.02'' 
140 Foot - Monopole Tower 

Dear Stephanie Lipscomb, 

Crown Castle is pleased to submit this “Structural Analysis Report” to determine the structural integrity of the 
above mentioned tower. 

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

LC7: Proposed Equipment Configuration Sufficient Capacity 

This analysis has been performed in accordance with the 2018 International Building Code based upon an 
ultimate 3-second gust wind speed of 113 mph. Applicable Standard references and design criteria are listed in 
Section 2 - Analysis Criteria. 

Structural analysis prepared by: Jared Koski /AM 

Respectfully submitted by: 

, P.E. 
Senior Project Engineer 

Digitally signed 
by Ali 
Abbaszadeh 
Date: 2020.10.08 
13:12:47 -05'00'
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1) INTRODUCTION 
 
This tower is a 140 ft Monopole tower designed by Valmont. The tower has been modified multiple times to 
accommodate additional loading. 
 
 
2) ANALYSIS CRITERIA 
 
 TIA-222 Revision: TIA-222-H 
 Risk Category: II 
 Wind Speed: 113 
 Exposure Category: C 
 Topographic Factor: 1 
 Ice Thickness: 1 in 
 Wind Speed with Ice: 40 mph 
 Service Wind Speed: 60 mph 
 

Table 1 - Proposed Equipment Configuration 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer Antenna Model 

Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 

140.0 

141.0 
3 rfs celwave APXVAARR24_43-U-NA20  

w/ Mount Pipe 

1 
5 

1-1/4 
1-5/8 

3 ericsson RADIO 4449 B12/B71 

140.0 

4 ericsson AIR 32 B2A/B66AA  
w/ Mount Pipe 

3 ericsson AIR6449 B41_T-MOBILE  
w/ Mount Pipe 

3 ericsson RRUS 4415 B25_CCIV2 
1 tower mounts T-Arm Mount [TA 701-3] 
1 tower mounts Miscellaneous [NA 507-1] 

 
Table 2 - Other Considered Equipment 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer Antenna Model 

Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 

127.0 127.0 1 tower mounts T-Arm Mount [TA 602-3] - - 

118.0 
120.0 

6 jma wireless MX06FRO840-02 w/ Mount Pipe 

1 
1 

1-1/4 
1-5/8 

3 nokia AIRSCALE DUAL RRH 4T4R 
B2/66A 320W 

3 nokia AIRSCALE DUAL RRH 4T4R 
B5/13 320W 

1 raycap RRFDC-3315-PF-48 
1 raycap RVZDC-6627-PF-48 

118.0 1 tower mounts Platform Mount  
[14' LP 404-1_KCKR] 
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3) ANALYSIS PROCEDURE 
 

Table 3 - Documents Provided 

Document Remarks Reference Source 

4-GEOTECHNICAL REPORTS FDH Engineering, Inc. 7941835 CCISITES 
4-TOWER FOUNDATION 

DRAWINGS/DESIGN/SPECS Valmont Industries, Inc. 3908664 CCISITES 

4-TOWER MANUFACTURER DRAWINGS Valmont Industries, Inc. 3475172 CCISITES 
4-TOWER REINFORCEMENT 
DESIGN/DRAWINGS/DATA 

Tower Engineering Professionals, 
Inc. 4081023 CCISITES 

4-POST-MODIFICATION INSPECTION FDH Engineering, Inc. 4760657 CCISITES 
4-TOWER REINFORCEMENT 
DESIGN/DRAWINGS/DATA FDH Engineering, Inc. 7944904 CCISITES 

4-POST-MODIFICATION INSPECTION Tower Engineering Professionals, 
Inc. 8305498 CCISITES 

 
 3.1)  Analysis Method 
 

tnxTower (version 8.0.7.5), 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. When applicable, Crown Castle has 
calculated and provided the effective area for panel antennas using approved methods following the 
intent of the TIA-222 Standard. 
 
tnxTower was used to determine the loads on the modified structure. Additional calculations were 
performed to determine the stresses in the pole and in the reinforcing elements. These calculations 
are presented in Appendix C. 
 

 
 3.2)  Assumptions 
 

1) Tower and structures were maintained in accordance with the TIA-222 Standard. 
2) The configuration of antennas, transmission cables, mounts and other appurtenances are as 

specified in Tables 1 and 2 and the referenced drawings. 
 
This analysis may be affected if any assumptions are not valid or have been made in error. Crown 
Castle should be notified to determine the effect on the structural integrity of the tower. 

 
4) ANALYSIS RESULTS 
 

Table 4 - Section Capacity (Summary) 
Section 

No. Elevation (ft) Component Type Size Critical Element % Capacity Pass / Fail 

L1 140 - 135 Pole TP18.855x18x0.1875 Pole 9.0% Pass 
L2 135 - 130 Pole TP19.71x18.855x0.1875 Pole 16.0% Pass 
L3 130 - 125 Pole TP20.565x19.71x0.1875 Pole 23.1% Pass 
L4 125 - 120 Pole TP21.42x20.565x0.1875 Pole 30.0% Pass 
L5 120 - 115 Pole TP22.275x21.42x0.1875 Pole 41.2% Pass 
L6 115 - 110 Pole TP23.13x22.275x0.1875 Pole 51.9% Pass 
L7 110 - 105 Pole TP23.985x23.13x0.1875 Pole 61.5% Pass 
L8 105 - 100 Pole TP24.841x23.985x0.1875 Pole 70.3% Pass 
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Section 
No. Elevation (ft) Component Type Size Critical Element % Capacity Pass / Fail 

L9 100 - 95 Pole TP25.696x24.841x0.1875 Pole 78.3% Pass 
L10 95 - 89.08 Pole TP26.708x25.696x0.1875 Pole 80.8% Pass 
L11 89.08 - 88.33 Pole TP26.461x25.606x0.2188 Pole 73.2% Pass 
L12 88.33 - 85.08 Pole TP27.017x26.461x0.2188 Pole 76.7% Pass 
L13 85.08 - 84.83 Pole + Reinf. TP27.06x27.017x0.4 Reinf. 6 Tension Rupture 69.8% Pass 
L14 84.83 - 79.83 Pole + Reinf. TP27.915x27.06x0.3938 Reinf. 6 Tension Rupture 74.6% Pass 
L15 79.83 - 74.83 Pole + Reinf. TP28.77x27.915x0.3875 Reinf. 6 Tension Rupture 79.1% Pass 
L16 74.83 - 74 Pole + Reinf. TP28.912x28.77x0.3875 Reinf. 6 Tension Rupture 79.8% Pass 
L17 74 - 73.75 Pole + Reinf. TP28.954x28.912x0.4438 Reinf. 2 Tension Rupture 63.8% Pass 
L18 73.75 - 68.75 Pole + Reinf. TP29.809x28.954x0.4375 Reinf. 2 Tension Rupture 67.3% Pass 
L19 68.75 - 63.75 Pole + Reinf. TP30.664x29.809x0.4313 Reinf. 2 Tension Rupture 70.5% Pass 
L20 63.75 - 58.75 Pole + Reinf. TP31.519x30.664x0.4188 Reinf. 2 Tension Rupture 73.5% Pass 
L21 58.75 - 53.75 Pole + Reinf. TP32.374x31.519x0.4188 Reinf. 2 Tension Rupture 76.4% Pass 
L22 53.75 - 53.08 Pole + Reinf. TP32.489x32.374x0.4188 Reinf. 2 Tension Rupture 76.7% Pass 
L23 53.08 - 52.83 Pole + Reinf. TP32.532x32.489x0.5313 Reinf. 2 Tension Rupture 63.6% Pass 
L24 52.83 - 45.91 Pole + Reinf. TP33.715x32.532x0.5313 Reinf. 2 Tension Rupture 64.5% Pass 
L25 45.91 - 44.91 Pole + Reinf. TP33.449x32.409x0.4 Reinf. 4 Tension Rupture 74.1% Pass 
L26 44.91 - 39.91 Pole + Reinf. TP34.304x33.449x0.4 Reinf. 4 Tension Rupture 76.0% Pass 
L27 39.91 - 38.58 Pole + Reinf. TP34.531x34.304x0.3938 Reinf. 4 Tension Rupture 76.5% Pass 
L28 38.58 - 38.33 Pole + Reinf. TP34.574x34.531x0.5563 Reinf. 5 Tension Rupture 65.8% Pass 
L29 38.33 - 33.33 Pole + Reinf. TP35.429x34.574x0.5438 Reinf. 5 Tension Rupture 67.6% Pass 
L30 33.33 - 33 Pole + Reinf. TP35.486x35.429x0.5438 Reinf. 5 Tension Rupture 67.8% Pass 
L31 33 - 32.75 Pole + Reinf. TP35.529x35.486x0.5438 Reinf. 5 Tension Rupture 67.8% Pass 
L32 32.75 - 27.75 Pole + Reinf. TP36.384x35.529x0.5438 Reinf. 5 Tension Rupture 69.6% Pass 
L33 27.75 - 23 Pole + Reinf. TP37.196x36.384x0.5313 Reinf. 5 Tension Rupture 71.1% Pass 
L34 23 - 22.75 Pole + Reinf. TP37.239x37.196x0.5813 Reinf. 1 Tension Rupture 59.9% Pass 
L35 22.75 - 17.75 Pole + Reinf. TP38.094x37.239x0.5813 Reinf. 1 Tension Rupture 61.2% Pass 
L36 17.75 - 12.75 Pole + Reinf. TP38.949x38.094x0.5688 Reinf. 1 Tension Rupture 62.5% Pass 
L37 12.75 - 7.75 Pole + Reinf. TP39.804x38.949x0.5688 Reinf. 1 Tension Rupture 63.7% Pass 
L38 7.75 - 2.75 Pole + Reinf. TP40.66x39.804x0.5563 Reinf. 1 Tension Rupture 64.9% Pass 
L39 2.75 - 0 Pole + Reinf. TP41.13x40.66x0.5563 Reinf. 1 Tension Rupture 65.5% Pass 

        Summary   

      Pole 80.8% Pass 

      Reinforcement 79.8% Pass 

      Overall 80.8% Pass 
 

Table 5 - Tower Component Stresses vs. Capacity - LC7 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Anchor Rods 0 59.1 Pass 
1 Base Plate 0 59.1 Pass 
1 Base Foundation (Structure) 0 68.6 Pass 
1 Base Foundation (Soil Interaction) 0 76.5 Pass 
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Structure Rating (max from all components) =  80.8% 

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

Rating per TIA-222-H Section 15.5.  
 
 4.1)  Recommendations 
 

The tower and its foundation have sufficient capacity to carry the proposed load configuration.  No 
modifications are required at this time. 
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APPENDIX A 
 

TNXTOWER OUTPUT 
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MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Montgomery County, Maryland.
2.   Tower designed for Exposure C to the TIA-222-H Standard.
3.   Tower designed for a 113 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 40 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 Risk Category II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 80.8%
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  Tower Input Data    

 
 
The tower is a monopole. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply:  

3) Tower is located in Montgomery County, Maryland. 
4) Tower base elevation above sea level: 356.00 ft. 
5) Basic wind speed of 113 mph. 
6) Risk Category II. 
7) Exposure Category C. 
8) Simplified Topographic Factor Procedure for wind speed-up calculations is used. 
9) Topographic Category: 1. 
10) Crest Height: 0.00 ft. 
11) Nominal ice thickness of 1.0000 in. 
12) Ice thickness is considered to increase with height. 
13) Ice density of 56 pcf. 
14) A wind speed of 40 mph is used in combination with ice. 
15) Temperature drop of 50 °F. 
16) Deflections calculated using a wind speed of 60 mph. 
17) TOWER RATING: 80.8%. 
18) A non-linear (P-delta) analysis was used. 
19) Pressures are calculated at each section. 
20) Stress ratio used in pole design is 1.05. 
21) Tower analysis based on target reliabilities in accordance with Annex S. 
22) Load Modification Factors used: Kes(Fw) = 0.95, Kes(ti) = 0.85. 
23) 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-H Bracing Resist. 

Exemption 
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas   Use TIA-222-H 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 
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  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 140.00-135.00 5.00 0.00 18 18.0000 18.8551 0.1875 0.7500 A572-65 
(65 ksi) 

L2 135.00-130.00 5.00 0.00 18 18.8551 19.7101 0.1875 0.7500 A572-65 
(65 ksi) 

L3 130.00-125.00 5.00 0.00 18 19.7101 20.5652 0.1875 0.7500 A572-65 
(65 ksi) 

L4 125.00-120.00 5.00 0.00 18 20.5652 21.4203 0.1875 0.7500 A572-65 
(65 ksi) 

L5 120.00-115.00 5.00 0.00 18 21.4203 22.2753 0.1875 0.7500 A572-65 
(65 ksi) 

L6 115.00-110.00 5.00 0.00 18 22.2753 23.1304 0.1875 0.7500 A572-65 
(65 ksi) 

L7 110.00-105.00 5.00 0.00 18 23.1304 23.9855 0.1875 0.7500 A572-65 
(65 ksi) 

L8 105.00-100.00 5.00 0.00 18 23.9855 24.8405 0.1875 0.7500 A572-65 
(65 ksi) 

L9 100.00-95.00 5.00 0.00 18 24.8405 25.6956 0.1875 0.7500 A572-65 
(65 ksi) 

L10 95.00-89.08 5.92 4.25 18 25.6956 26.7080 0.1875 0.7500 A572-65 
(65 ksi) 

L11 89.08-88.33 5.00 0.00 18 25.6062 26.4612 0.2188 0.8750 A572-65 
(65 ksi) 

L12 88.33-85.08 3.25 0.00 18 26.4612 27.0169 0.2188 0.8750 A572-65 
(65 ksi) 

L13 85.08-84.83 0.25 0.00 18 27.0169 27.0597 0.4000 1.6000 A572-65 
(65 ksi) 

L14 84.83-79.83 5.00 0.00 18 27.0597 27.9147 0.3937 1.5750 A572-65 
(65 ksi) 

L15 79.83-74.83 5.00 0.00 18 27.9147 28.7697 0.3875 1.5500 A572-65 
(65 ksi) 

L16 74.83-74.00 0.83 0.00 18 28.7697 28.9116 0.3875 1.5500 A572-65 
(65 ksi) 

L17 74.00-73.75 0.25 0.00 18 28.9116 28.9544 0.4437 1.7750 A572-65 
(65 ksi) 

L18 73.75-68.75 5.00 0.00 18 28.9544 29.8094 0.4375 1.7500 A572-65 
(65 ksi) 

L19 68.75-63.75 5.00 0.00 18 29.8094 30.6644 0.4313 1.7250 A572-65 
(65 ksi) 

L20 63.75-58.75 5.00 0.00 18 30.6644 31.5194 0.4188 1.6750 A572-65 
(65 ksi) 

L21 58.75-53.75 5.00 0.00 18 31.5194 32.3744 0.4188 1.6750 A572-65 
(65 ksi) 

L22 53.75-53.08 0.67 0.00 18 32.3744 32.4889 0.4188 1.6750 A572-65 
(65 ksi) 

L23 53.08-52.83 0.25 0.00 18 32.4889 32.5317 0.5313 2.1250 A572-65 
(65 ksi) 

L24 52.83-45.91 6.92 5.08 18 32.5317 33.7150 0.5313 2.1250 A572-65 
(65 ksi) 

L25 45.91-44.91 6.08 0.00 18 32.4088 33.4487 0.4000 1.6000 A572-65 
(65 ksi) 

L26 44.91-39.91 5.00 0.00 18 33.4487 34.3039 0.4000 1.6000 A572-65 
(65 ksi) 

L27 39.91-38.58 1.33 0.00 18 34.3039 34.5314 0.3937 1.5750 A572-65 
(65 ksi) 

L28 38.58-38.33 0.25 0.00 18 34.5314 34.5742 0.5563 2.2250 A572-65 
(65 ksi) 

L29 38.33-33.33 5.00 0.00 18 34.5742 35.4293 0.5437 2.1750 A572-65 
(65 ksi) 

L30 33.33-33.00 0.33 0.00 18 35.4293 35.4858 0.5437 2.1750 A572-65 
(65 ksi) 

L31 33.00-32.75 0.25 0.00 18 35.4858 35.5285 0.5437 2.1750 A572-65 
(65 ksi) 

L32 32.75-27.75 5.00 0.00 18 35.5285 36.3837 0.5437 2.1750 A572-65 
(65 ksi) 

L33 27.75-23.00 4.75 0.00 18 36.3837 37.1961 0.5313 2.1250 A572-65 
(65 ksi) 
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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 

L34 23.00-22.75 0.25 0.00 18 37.1961 37.2389 0.5813 2.3250 A572-65 
(65 ksi) 

L35 22.75-17.75 5.00 0.00 18 37.2389 38.0941 0.5813 2.3250 A572-65 
(65 ksi) 

L36 17.75-12.75 5.00 0.00 18 38.0941 38.9493 0.5687 2.2750 A572-65 
(65 ksi) 

L37 12.75-7.75 5.00 0.00 18 38.9493 39.8045 0.5687 2.2750 A572-65 
(65 ksi) 

L38 7.75-2.75 5.00 0.00 18 39.8045 40.6596 0.5563 2.2250 A572-65 
(65 ksi) 

L39 2.75-0.00 2.75   18 40.6596 41.1300 0.5563 2.2250 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 18.2488 10.6007 424.9328 6.3234 9.1440 46.4712 850.4248 5.3013 2.8380 15.136 
  19.1170 11.1095 489.1125 6.6270 9.5784 51.0643 978.8686 5.5558 2.9885 15.939 

L2 19.1170 11.1095 489.1125 6.6270 9.5784 51.0643 978.8686 5.5558 2.9885 15.939 
  19.9853 11.6184 559.4495 6.9305 10.0127 55.8737 1119.6350 5.8103 3.1390 16.741 

L3 19.9853 11.6184 559.4495 6.9305 10.0127 55.8737 1119.6350 5.8103 3.1390 16.741 
  20.8535 12.1273 636.2256 7.2341 10.4471 60.8996 1273.2884 6.0648 3.2895 17.544 

L4 20.8535 12.1273 636.2256 7.2341 10.4471 60.8996 1273.2884 6.0648 3.2895 17.544 
  21.7218 12.6362 719.7231 7.5376 10.8815 66.1419 1440.3932 6.3193 3.4400 18.346 

L5 21.7218 12.6362 719.7231 7.5376 10.8815 66.1419 1440.3932 6.3193 3.4400 18.346 
  22.5900 13.1450 810.2239 7.8412 11.3159 71.6007 1621.5138 6.5738 3.5905 19.149 

L6 22.5900 13.1450 810.2239 7.8412 11.3159 71.6007 1621.5138 6.5738 3.5905 19.149 
  23.4583 13.6539 908.0100 8.1447 11.7502 77.2758 1817.2147 6.8282 3.7410 19.952 

L7 23.4583 13.6539 908.0100 8.1447 11.7502 77.2758 1817.2147 6.8282 3.7410 19.952 
  24.3266 14.1628 1013.3635 8.4483 12.1846 83.1674 2028.0603 7.0827 3.8914 20.754 

L8 24.3266 14.1628 1013.3635 8.4483 12.1846 83.1674 2028.0603 7.0827 3.8914 20.754 
  25.1948 14.6716 1126.5664 8.7518 12.6190 89.2755 2254.6151 7.3372 4.0419 21.557 

L9 25.1948 14.6716 1126.5664 8.7518 12.6190 89.2755 2254.6151 7.3372 4.0419 21.557 
  26.0631 15.1805 1247.9007 9.0554 13.0534 95.5999 2497.4434 7.5917 4.1924 22.36 

L10 26.0631 15.1805 1247.9007 9.0554 13.0534 95.5999 2497.4434 7.5917 4.1924 22.36 
  27.0911 15.7830 1402.4609 9.4148 13.5677 103.3679 2806.7672 7.8930 4.3706 23.31 

L11 26.7054 17.6268 1435.3220 9.0125 13.0079 110.3419 2872.5326 8.8151 4.1217 18.842 
  26.8357 18.2205 1585.2770 9.3161 13.4423 117.9321 3172.6400 9.1120 4.2722 19.53 

L12 26.8357 18.2205 1585.2770 9.3161 13.4423 117.9321 3172.6400 9.1120 4.2722 19.53 
  27.4000 18.6063 1688.1416 9.5134 13.7246 123.0011 3378.5045 9.3049 4.3700 19.977 

L13 27.3720 33.7929 3024.6755 9.4490 13.7246 220.3834 6053.3309 16.8996 4.0510 10.127 
  27.4154 33.8471 3039.2729 9.4642 13.7463 221.0972 6082.5449 16.9268 4.0585 10.146 

L14 27.4164 33.3261 2993.8889 9.4664 13.7463 217.7956 5991.7172 16.6662 4.0695 10.335 
  28.2846 34.3946 3291.2033 9.7699 14.1807 232.0909 6586.7372 17.2006 4.2200 10.717 

L15 28.2855 33.8564 3241.1691 9.7722 14.1807 228.5626 6486.6031 16.9314 4.2310 10.919 
  29.1537 34.9080 3552.6604 10.0757 14.6150 243.0831 7109.9956 17.4573 4.3815 11.307 

L16 29.1537 34.9080 3552.6604 10.0757 14.6150 243.0831 7109.9956 17.4573 4.3815 11.307 
  29.2978 35.0825 3606.2244 10.1261 14.6871 245.5368 7217.1939 17.5446 4.4064 11.371 

L17 29.2892 40.0959 4105.3252 10.1061 14.6871 279.5191 8216.0522 20.0518 4.3074 9.707 
  29.3326 40.1561 4123.8477 10.1213 14.7088 280.3657 8253.1217 20.0819 4.3150 9.724 

L18 29.3335 39.5992 4068.4398 10.1235 14.7088 276.5987 8142.2330 19.8034 4.3260 9.888 
  30.2017 40.7865 4445.4636 10.4270 15.1432 293.5625 8896.7767 20.3971 4.4764 10.232 

L19 30.2027 40.2124 4384.7549 10.4292 15.1432 289.5535 8775.2794 20.1100 4.4874 10.406 
  31.0709 41.3827 4778.8365 10.7328 15.5775 306.7782 9563.9610 20.6953 4.6379 10.755 

L20 31.0728 40.1998 4646.0775 10.7372 15.5775 298.2557 9298.2685 20.1037 4.6599 11.128 
  31.9410 41.3362 5051.3338 11.0407 16.0118 315.4750 10109.314

2 
20.6720 4.8104 11.488 

L21 31.9410 41.3362 5051.3338 11.0407 16.0118 315.4750 10109.314
2 

20.6720 4.8104 11.488 

  32.8092 42.4726 5479.4961 11.3442 16.4462 333.1775 10966.202
2 

21.2403 4.9609 11.847 

L22 32.8092 42.4726 5479.4961 11.3442 16.4462 333.1775 10966.202
2 

21.2403 4.9609 11.847 

  32.9255 42.6249 5538.6442 11.3849 16.5044 335.5864 11084.576
3 

21.3165 4.9811 11.895 
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 Section Tip Dia. 
in 

Area 
in2 

I 
in4 

r 
in 

C  
in 

I/C 
in3 

J 
in4 

It/Q 
in2 

w 
in 

w/t 

L23 32.9082 53.8866 6952.9504 11.3450 16.5044 421.2792 13915.049
6 

26.9484 4.7831 9.003 

  32.9516 53.9587 6980.8907 11.3602 16.5261 422.4162 13970.967
0 

26.9845 4.7906 9.018 

L24 32.9516 53.9587 6980.8907 11.3602 16.5261 422.4162 13970.967
0 

26.9845 4.7906 9.018 

  34.1532 55.9540 7784.3025 11.7802 17.1272 454.4989 15578.847
8 

27.9823 4.9988 9.41 

L25 33.7293 40.6384 5260.3351 11.3631 16.4637 319.5115 10527.592
0 

20.3231 5.0000 12.5 

  33.9030 41.9587 5789.8666 11.7323 16.9920 340.7417 11587.351
6 

20.9833 5.1830 12.957 

L26 33.9030 41.9587 5789.8666 11.7323 16.9920 340.7417 11587.351
6 

20.9833 5.1830 12.957 

  34.7714 43.0444 6251.0618 12.0359 17.4264 358.7124 12510.348
9 

21.5263 5.3335 13.334 

L27 34.7724 42.3796 6156.7926 12.0381 17.4264 353.3029 12321.686
5 

21.1939 5.3445 13.573 

  35.0034 42.6639 6281.5304 12.1189 17.5419 358.0863 12571.326
1 

21.3360 5.3845 13.675 

L28 34.9783 59.9844 8747.7871 12.0612 17.5419 498.6782 17507.084
7 

29.9979 5.0985 9.166 

  35.0217 60.0599 8780.8571 12.0764 17.5637 499.9444 17573.268
3 

30.0356 5.1061 9.179 

L29 35.0236 58.7318 8593.0001 12.0808 17.5637 489.2486 17197.307
1 

29.3715 5.1281 9.431 

  35.8920 60.2077 9257.2436 12.3844 17.9981 514.3455 18526.668
1 

30.1096 5.2786 9.708 

L30 35.8920 60.2077 9257.2436 12.3844 17.9981 514.3455 18526.668
1 

30.1096 5.2786 9.708 

  35.9493 60.3051 9302.2489 12.4044 18.0268 516.0240 18616.737
9 

30.1583 5.2885 9.726 

L31 35.9493 60.3051 9302.2489 12.4044 18.0268 516.0240 18616.737
9 

30.1583 5.2885 9.726 

  35.9927 60.3789 9336.4407 12.4196 18.0485 517.2974 18685.166
6 

30.1952 5.2960 9.74 

L32 35.9927 60.3789 9336.4407 12.4196 18.0485 517.2974 18685.166
6 

30.1952 5.2960 9.74 

  36.8611 61.8549 10037.987
1 

12.7232 18.4829 543.0950 20089.182
5 

30.9333 5.4465 10.017 

L33 36.8630 60.4540 9817.4939 12.7276 18.4829 531.1654 19647.905
8 

30.2327 5.4685 10.294 

  37.6880 61.8239 10500.132
1 

13.0160 18.8956 555.6906 21014.080
6 

30.9178 5.6115 10.563 

L34 37.6803 67.5504 11441.443
7 

12.9983 18.8956 605.5070 22897.942
4 

33.7816 5.5235 9.503 

  37.7237 67.6293 11481.574
9 

13.0135 18.9174 606.9331 22978.257
5 

33.8211 5.5310 9.516 

L35 37.7237 67.6293 11481.574
9 

13.0135 18.9174 606.9331 22978.257
5 

33.8211 5.5310 9.516 

  38.5921 69.2070 12304.026
6 

13.3171 19.3518 635.8079 24624.243
2 

34.6101 5.6816 9.775 

L36 38.5940 67.7412 12051.463
2 

13.3215 19.3518 622.7567 24118.784
0 

33.8770 5.7036 10.028 

  39.4624 69.2850 12894.324
9 

13.6251 19.7862 651.6816 25805.616
5 

34.6491 5.8541 10.293 

L37 39.4624 69.2850 12894.324
9 

13.6251 19.7862 651.6816 25805.616
5 

34.6491 5.8541 10.293 

  40.3308 70.8288 13775.597
0 

13.9287 20.2207 681.2632 27569.320
2 

35.4211 6.0046 10.558 

L38 40.3327 69.2942 13485.717
5 

13.9331 20.2207 666.9274 26989.179
9 

34.6537 6.0266 10.834 

  41.2011 70.8041 14386.591
7 

14.2367 20.6551 696.5152 28792.113
7 

35.4088 6.1771 11.105 

L39 41.2011 70.8041 14386.591
7 

14.2367 20.6551 696.5152 28792.113
7 

35.4088 6.1771 11.105 

  41.6787 71.6345 14898.750
4 

14.4037 20.8940 713.0622 29817.104
9 

35.8240 6.2599 11.254 
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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 

L1 140.00-
135.00 

      1 1 1       

L2 135.00-
130.00 

      1 1 1       

L3 130.00-
125.00 

      1 1 1       

L4 125.00-
120.00 

      1 1 1       

L5 120.00-
115.00 

      1 1 1       

L6 115.00-
110.00 

      1 1 1       

L7 110.00-
105.00 

      1 1 1       

L8 105.00-
100.00 

      1 1 1       

L9 100.00-
95.00 

      1 1 1       

L10 95.00-
89.08 

      1 1 1       

L11 89.08-
88.33 

      1 1 1       

L12 88.33-
85.08 

      1 1 1       

L13 85.08-
84.83 

      1 1 0.949459       

L14 84.83-
79.83 

      1 1 0.951605       

L15 79.83-
74.83 

      1 1 0.954618       

L16 74.83-
74.00 

      1 1 0.952677       

L17 74.00-
73.75 

      1 1 0.945115       

L18 73.75-
68.75 

      1 1 0.945062       

L19 68.75-
63.75 

      1 1 0.945792       

L20 63.75-
58.75 

      1 1 0.961217       

L21 58.75-
53.75 

      1 1 0.949475       

L22 53.75-
53.08 

      1 1 0.94795       

L23 53.08-
52.83 

      1 1 1.08299       

L24 52.83-
45.91 

      1 1 1.07645       

L25 45.91-
44.91 

      1 1 1.13466       

L26 44.91-
39.91 

      1 1 1.12378       

L27 39.91-
38.58 

      1 1 1.13856       

L28 38.58-
38.33 

      1 1 1.0342       

L29 38.33-
33.33 

      1 1 1.04434       

L30 33.33-
33.00 

      1 1 1.04349       

L31 33.00-
32.75 

      1 1 1.04285       

L32 32.75-
27.75 

      1 1 1.0303       

L33 27.75-
23.00 

      1 1 1.04255       

L34 23.00-       1 1 1.02016       



 October 08, 2020 
140 Ft Monopole Tower Structural Analysis CCI BU No 826848 
Project Number 1887883, Order 525942, Revision 0 Page 13 

tnxTower Report - version 8.0.7.5 

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 

22.75 
L35 22.75-

17.75 
      1 1 1.00794       

L36 17.75-
12.75 

      1 1 1.01782       

L37 12.75-
7.75 

      1 1 1.00642       

L38 7.75-2.75       1 1 1.01755       
L39 2.75-0.00       1 1 1.01161       
 
 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Sector Exclude 
From 

Torque 
Calculation 

Componen
t 

Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Start/En
d 

Position  
 

Width or 
Diamete

r 
in 

Perimete
r 
 

in 

Weight 
 

plf 

HCS 6X12 6AWG(1-
3/8) 

B No Surface Ar 
(CaAa) 

140.00 - 
0.00 

2 2 -0.100 
-0.030 

1.3800  1.70 

***                     
CCI-WSFP-060100 A No Surface Af 

(CaAa) 
25.00 - 

0.00 
1 1 0.000 

0.000 
6.0000 14.0000 0.00 

CCI-WSFP-060100 B No Surface Af 
(CaAa) 

25.00 - 
0.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-WSFP-060100 C No Surface Af 
(CaAa) 

25.00 - 
0.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-AFP-060100 A No Surface Af 
(CaAa) 

76.50 - 
46.50 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-AFP-060100 B No Surface Af 
(CaAa) 

76.50 - 
46.50 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-AFP-060100 C No Surface Af 
(CaAa) 

76.50 - 
46.50 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

***                     
CCI-WSFP-060100 A No Surface Af 

(CaAa) 
35.00 - 

0.00 
1 1 0.000 

0.000 
6.0000 14.0000 0.00 

CCI-WSFP-060100 B No Surface Af 
(CaAa) 

35.00 - 
0.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-WSFP-060100 C No Surface Af 
(CaAa) 

35.00 - 
0.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-SFP-060100 A No Surface Af 
(CaAa) 

55.08 - 
35.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-SFP-060100 B No Surface Af 
(CaAa) 

55.08 - 
35.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-SFP-060100 C No Surface Af 
(CaAa) 

55.08 - 
35.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-SFP-45100 A No Surface Af 
(CaAa) 

40.08 - 
25.00 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 B No Surface Af 
(CaAa) 

40.08 - 
25.00 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 C No Surface Af 
(CaAa) 

40.08 - 
25.00 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 A No Surface Af 
(CaAa) 

86.58 - 
76.50 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 B No Surface Af 
(CaAa) 

86.58 - 
76.50 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 C No Surface Af 
(CaAa) 

86.58 - 
76.50 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 
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 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Componen
t 

Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 

***                   
HB114-1-05U3-

S3J(1-1/4) 
B No No Inside Pole 140.00 - 0.00 1 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.90 
0.90 
0.90 

HCS 6X12 
6AWG(1-3/8) 

B No No Inside Pole 140.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.70 
1.70 
1.70 

MLCH HYBRID 
6X12(1-3/8) 

B No No Inside Pole 140.00 - 0.00 2 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.72 
1.72 
1.72 

***                   
HB114-1-05U3-

S3J(1-1/4) 
C No No Inside Pole 118.00 - 0.00 1 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.90 
0.90 
0.90 

HB158-U12S24-
XXX-LI(1-5/8) 

C No No Inside Pole 118.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

3.20 
3.20 
3.20 

 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L1 140.00-135.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.00 

L2 135.00-130.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.00 

L3 130.00-125.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.00 

L4 125.00-120.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.00 

L5 120.00-115.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.01 

L6 115.00-110.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L7 110.00-105.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L8 105.00-100.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L9 100.00-95.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L10 95.00-89.08 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.634 
0.000 

0.000 
0.000 
0.000 

0.00 
0.06 
0.02 

L11 89.08-88.33 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.207 
0.000 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L12 88.33-85.08 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.000 
1.897 
1.000 

0.000 
0.000 
0.000 

0.00 
0.03 
0.01 

L13 85.08-84.83 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.167 
0.236 
0.167 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 
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Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L14 84.83-79.83 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

3.333 
4.713 
3.333 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L15 79.83-74.83 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

3.890 
5.270 
3.890 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L16 74.83-74.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.830 
1.059 
0.830 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L17 74.00-73.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.250 
0.319 
0.250 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L18 73.75-68.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.000 
6.380 
5.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L19 68.75-63.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.000 
6.380 
5.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L20 63.75-58.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.000 
6.380 
5.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L21 58.75-53.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

6.330 
7.710 
6.330 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L22 53.75-53.08 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.340 
1.525 
1.340 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L23 53.08-52.83 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.500 
0.569 
0.500 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L24 52.83-45.91 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

13.250 
15.160 
13.250 

0.000 
0.000 
0.000 

0.00 
0.07 
0.03 

L25 45.91-44.91 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.000 
1.276 
1.000 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L26 44.91-39.91 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.113 
6.493 
5.113 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L27 39.91-38.58 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.217 
2.584 
2.217 

0.000 
0.000 
0.000 

0.00 
0.01 
0.01 

L28 38.58-38.33 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.417 
0.486 
0.417 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L29 38.33-33.33 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

8.333 
9.713 
8.333 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L30 33.33-33.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.550 
0.641 
0.550 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L31 33.00-32.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.417 
0.486 
0.417 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L32 32.75-27.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

8.333 
9.713 
8.333 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L33 27.75-23.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

8.583 
9.894 
8.583 

0.000 
0.000 
0.000 

0.00 
0.04 
0.02 

L34 23.00-22.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.500 
0.569 
0.500 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L35 22.75-17.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.000 
11.380 
10.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L36 17.75-12.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.000 
11.380 
10.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 
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Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L37 12.75-7.75 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.000 
11.380 
10.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L38 7.75-2.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.000 
11.380 
10.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L39 2.75-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.500 
6.259 
5.500 

0.000 
0.000 
0.000 

0.00 
0.03 
0.01 

 
 

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

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L1 140.00-135.00 A 

B 
C 

0.980 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.950 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.00 

L2 135.00-130.00 A 
B 
C 

0.977 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.946 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.00 

L3 130.00-125.00 A 
B 
C 

0.973 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.941 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.00 

L4 125.00-120.00 A 
B 
C 

0.969 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.936 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.00 

L5 120.00-115.00 A 
B 
C 

0.965 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.931 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.01 

L6 115.00-110.00 A 
B 
C 

0.961 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.926 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.02 

L7 110.00-105.00 A 
B 
C 

0.957 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.921 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.02 

L8 105.00-100.00 A 
B 
C 

0.952 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.915 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.02 

L9 100.00-95.00 A 
B 
C 

0.947 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.909 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.02 

L10 95.00-89.08 A 
B 
C 

0.942 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
3.436 
0.000 

0.000 
0.000 
0.000 

0.00 
0.08 
0.02 

L11 89.08-88.33 A 
B 
C 

0.938 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.435 
0.000 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L12 88.33-85.08 A 
B 
C 

0.936 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.220 
3.102 
1.220 

0.000 
0.000 
0.000 

0.01 
0.05 
0.02 

L13 85.08-84.83 A 
B 
C 

0.934 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.203 
0.348 
0.203 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L14 84.83-79.83 A 
B 
C 

0.931 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

4.064 
6.953 
4.064 

0.000 
0.000 
0.000 

0.02 
0.09 
0.04 

L15 79.83-74.83 A 
B 
C 

0.926 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

4.684 
7.566 
4.684 

0.000 
0.000 
0.000 

0.03 
0.09 
0.05 

L16 74.83-74.00 A 
B 
C 

0.922 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.983 
1.461 
0.983 

0.000 
0.000 
0.000 

0.01 
0.02 
0.01 

L17 74.00-73.75 A 
B 
C 

0.921 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.296 
0.440 
0.296 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 
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Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L18 73.75-68.75 A 

B 
C 

0.918 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.918 
8.790 
5.918 

0.000 
0.000 
0.000 

0.03 
0.10 
0.05 

L19 68.75-63.75 A 
B 
C 

0.911 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.911 
8.776 
5.911 

0.000 
0.000 
0.000 

0.03 
0.10 
0.05 

L20 63.75-58.75 A 
B 
C 

0.904 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.904 
8.759 
5.904 

0.000 
0.000 
0.000 

0.03 
0.10 
0.05 

L21 58.75-53.75 A 
B 
C 

0.897 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

7.465 
10.311 
7.465 

0.000 
0.000 
0.000 

0.04 
0.10 
0.06 

L22 53.75-53.08 A 
B 
C 

0.892 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.579 
1.960 
1.579 

0.000 
0.000 
0.000 

0.01 
0.02 
0.01 

L23 53.08-52.83 A 
B 
C 

0.891 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.589 
0.731 
0.589 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L24 52.83-45.91 A 
B 
C 

0.885 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

15.595 
19.513 
15.595 

0.000 
0.000 
0.000 

0.08 
0.17 
0.11 

L25 45.91-44.91 A 
B 
C 

0.878 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.177 
1.743 
1.177 

0.000 
0.000 
0.000 

0.01 
0.02 
0.01 

L26 44.91-39.91 A 
B 
C 

0.872 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

6.015 
8.829 
6.015 

0.000 
0.000 
0.000 

0.03 
0.09 
0.05 

L27 39.91-38.58 A 
B 
C 

0.865 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.677 
3.423 
2.677 

0.000 
0.000 
0.000 

0.01 
0.03 
0.02 

L28 38.58-38.33 A 
B 
C 

0.863 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.503 
0.643 
0.503 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L29 38.33-33.33 A 
B 
C 

0.857 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.047 
12.844 
10.047 

0.000 
0.000 
0.000 

0.05 
0.12 
0.07 

L30 33.33-33.00 A 
B 
C 

0.850 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.662 
0.846 
0.662 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L31 33.00-32.75 A 
B 
C 

0.850 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.502 
0.641 
0.502 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L32 32.75-27.75 A 
B 
C 

0.843 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.019 
12.797 
10.019 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L33 27.75-23.00 A 
B 
C 

0.828 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.156 
12.778 
10.156 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L34 23.00-22.75 A 
B 
C 

0.819 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.582 
0.719 
0.582 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L35 22.75-17.75 A 
B 
C 

0.809 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.619 
14.356 
11.619 

0.000 
0.000 
0.000 

0.05 
0.12 
0.07 

L36 17.75-12.75 A 
B 
C 

0.787 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.574 
14.282 
11.574 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L37 12.75-7.75 A 
B 
C 

0.756 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.512 
14.182 
11.512 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L38 7.75-2.75 A 
B 
C 

0.707 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.414 
14.023 
11.414 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L39 2.75-0.00 A 
B 
C 

0.618 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

6.180 
7.554 
6.180 

0.000 
0.000 
0.000 

0.02 
0.05 
0.03 
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   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 140.00-135.00 1.5290 -1.1860 1.5032 -1.1660 
L2 135.00-130.00 1.5376 -1.1927 1.5238 -1.1820 
L3 130.00-125.00 1.5455 -1.1988 1.5432 -1.1970 
L4 125.00-120.00 1.5529 -1.2045 1.5613 -1.2111 
L5 120.00-115.00 1.5598 -1.2099 1.5784 -1.2243 
L6 115.00-110.00 1.5662 -1.2149 1.5943 -1.2367 
L7 110.00-105.00 1.5723 -1.2196 1.6092 -1.2483 
L8 105.00-100.00 1.5780 -1.2241 1.6232 -1.2591 
L9 100.00-95.00 1.5834 -1.2282 1.6363 -1.2692 

L10 95.00-89.08 1.5890 -1.2325 1.6495 -1.2795 
L11 89.08-88.33 1.5903 -1.2336 1.6532 -1.2823 
L12 88.33-85.08 1.0763 -0.8349 1.2838 -0.9958 
L13 85.08-84.83 0.7860 -0.6097 1.0230 -0.7935 
L14 84.83-79.83 0.7928 -0.6150 1.0309 -0.7996 
L15 79.83-74.83 0.7438 -0.5770 0.9884 -0.7667 
L16 74.83-74.00 0.6520 -0.5058 0.8995 -0.6977 
L17 74.00-73.75 0.6534 -0.5068 0.9011 -0.6990 
L18 73.75-68.75 0.6594 -0.5115 0.9082 -0.7045 
L19 68.75-63.75 0.6708 -0.5203 0.9214 -0.7147 
L20 63.75-58.75 0.6819 -0.5289 0.9340 -0.7245 
L21 58.75-53.75 0.6013 -0.4664 0.8456 -0.6559 
L22 53.75-53.08 0.4455 -0.3456 0.6598 -0.5118 
L23 53.08-52.83 0.4464 -0.3462 0.6609 -0.5126 
L24 52.83-45.91 0.4667 -0.3620 0.6859 -0.5320 
L25 45.91-44.91 0.7104 -0.5510 0.9657 -0.7491 
L26 44.91-39.91 0.7076 -0.5489 0.9597 -0.7444 
L27 39.91-38.58 0.5276 -0.4093 0.7453 -0.5781 
L28 38.58-38.33 0.5291 -0.4104 0.7470 -0.5794 
L29 38.33-33.33 0.5337 -0.4140 0.7518 -0.5832 
L30 33.33-33.00 0.5384 -0.4176 0.7566 -0.5869 
L31 33.00-32.75 0.5389 -0.4180 0.7571 -0.5873 
L32 32.75-27.75 0.5434 -0.4215 0.7617 -0.5908 
L33 27.75-23.00 0.5226 -0.4053 0.7406 -0.5745 
L34 23.00-22.75 0.4911 -0.3810 0.7079 -0.5491 
L35 22.75-17.75 0.4952 -0.3841 0.7113 -0.5517 
L36 17.75-12.75 0.5030 -0.3902 0.7167 -0.5559 
L37 12.75-7.75 0.5106 -0.3961 0.7200 -0.5585 
L38 7.75-2.75 0.5182 -0.4020 0.7186 -0.5574 
L39 2.75-0.00 0.5240 -0.4065 0.7050 -0.5468 

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

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L1 4 HCS 6X12 6AWG(1-3/8) 135.00 - 
140.00 

1.0000 1.0000 

L2 4 HCS 6X12 6AWG(1-3/8) 130.00 - 
135.00 

1.0000 1.0000 

L3 4 HCS 6X12 6AWG(1-3/8) 125.00 - 
130.00 

1.0000 1.0000 

L4 4 HCS 6X12 6AWG(1-3/8) 120.00 - 
125.00 

1.0000 1.0000 

L5 4 HCS 6X12 6AWG(1-3/8) 115.00 - 
120.00 

1.0000 1.0000 

L6 4 HCS 6X12 6AWG(1-3/8) 110.00 - 
115.00 

1.0000 1.0000 

L7 4 HCS 6X12 6AWG(1-3/8) 105.00 - 
110.00 

1.0000 1.0000 

L8 4 HCS 6X12 6AWG(1-3/8) 100.00 - 1.0000 1.0000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

105.00 
L9 4 HCS 6X12 6AWG(1-3/8) 95.00 - 

100.00 
1.0000 1.0000 

L10 4 HCS 6X12 6AWG(1-3/8) 89.08 - 
95.00 

1.0000 1.0000 

L11 4 HCS 6X12 6AWG(1-3/8) 88.33 - 
89.08 

1.0000 1.0000 

L12 4 HCS 6X12 6AWG(1-3/8) 85.08 - 
88.33 

1.0000 1.0000 

L12 27 CCI-SFP-45100 85.08 - 
86.58 

1.0000 1.0000 

L12 28 CCI-SFP-45100 85.08 - 
86.58 

1.0000 1.0000 

L12 29 CCI-SFP-45100 85.08 - 
86.58 

1.0000 1.0000 

L13 4 HCS 6X12 6AWG(1-3/8) 84.83 - 
85.08 

1.0000 1.0000 

L13 27 CCI-SFP-45100 84.83 - 
85.08 

1.0000 1.0000 

L13 28 CCI-SFP-45100 84.83 - 
85.08 

1.0000 1.0000 

L13 29 CCI-SFP-45100 84.83 - 
85.08 

1.0000 1.0000 

L14 4 HCS 6X12 6AWG(1-3/8) 79.83 - 
84.83 

1.0000 1.0000 

L14 27 CCI-SFP-45100 79.83 - 
84.83 

1.0000 1.0000 

L14 28 CCI-SFP-45100 79.83 - 
84.83 

1.0000 1.0000 

L14 29 CCI-SFP-45100 79.83 - 
84.83 

1.0000 1.0000 

L15 4 HCS 6X12 6AWG(1-3/8) 74.83 - 
79.83 

1.0000 1.0000 

L15 14 CCI-AFP-060100 74.83 - 
76.50 

1.0000 1.0000 

L15 15 CCI-AFP-060100 74.83 - 
76.50 

1.0000 1.0000 

L15 16 CCI-AFP-060100 74.83 - 
76.50 

1.0000 1.0000 

L15 27 CCI-SFP-45100 76.50 - 
79.83 

1.0000 1.0000 

L15 28 CCI-SFP-45100 76.50 - 
79.83 

1.0000 1.0000 

L15 29 CCI-SFP-45100 76.50 - 
79.83 

1.0000 1.0000 

L16 4 HCS 6X12 6AWG(1-3/8) 74.00 - 
74.83 

1.0000 1.0000 

L16 14 CCI-AFP-060100 74.00 - 
74.83 

1.0000 1.0000 

L16 15 CCI-AFP-060100 74.00 - 
74.83 

1.0000 1.0000 

L16 16 CCI-AFP-060100 74.00 - 
74.83 

1.0000 1.0000 

L17 4 HCS 6X12 6AWG(1-3/8) 73.75 - 
74.00 

1.0000 1.0000 

L17 14 CCI-AFP-060100 73.75 - 
74.00 

1.0000 1.0000 

L17 15 CCI-AFP-060100 73.75 - 
74.00 

1.0000 1.0000 

L17 16 CCI-AFP-060100 73.75 - 
74.00 

1.0000 1.0000 

L18 4 HCS 6X12 6AWG(1-3/8) 68.75 - 
73.75 

1.0000 1.0000 

L18 14 CCI-AFP-060100 68.75 - 
73.75 

1.0000 1.0000 

L18 15 CCI-AFP-060100 68.75 - 
73.75 

1.0000 1.0000 

L18 16 CCI-AFP-060100 68.75 - 
73.75 

1.0000 1.0000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L19 4 HCS 6X12 6AWG(1-3/8) 63.75 - 
68.75 

1.0000 1.0000 

L19 14 CCI-AFP-060100 63.75 - 
68.75 

1.0000 1.0000 

L19 15 CCI-AFP-060100 63.75 - 
68.75 

1.0000 1.0000 

L19 16 CCI-AFP-060100 63.75 - 
68.75 

1.0000 1.0000 

L20 4 HCS 6X12 6AWG(1-3/8) 58.75 - 
63.75 

1.0000 1.0000 

L20 14 CCI-AFP-060100 58.75 - 
63.75 

1.0000 1.0000 

L20 15 CCI-AFP-060100 58.75 - 
63.75 

1.0000 1.0000 

L20 16 CCI-AFP-060100 58.75 - 
63.75 

1.0000 1.0000 

L21 4 HCS 6X12 6AWG(1-3/8) 53.75 - 
58.75 

1.0000 1.0000 

L21 14 CCI-AFP-060100 53.75 - 
58.75 

1.0000 1.0000 

L21 15 CCI-AFP-060100 53.75 - 
58.75 

1.0000 1.0000 

L21 16 CCI-AFP-060100 53.75 - 
58.75 

1.0000 1.0000 

L21 21 CCI-SFP-060100 53.75 - 
55.08 

1.0000 1.0000 

L21 22 CCI-SFP-060100 53.75 - 
55.08 

1.0000 1.0000 

L21 23 CCI-SFP-060100 53.75 - 
55.08 

1.0000 1.0000 

L22 4 HCS 6X12 6AWG(1-3/8) 53.08 - 
53.75 

1.0000 1.0000 

L22 14 CCI-AFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 15 CCI-AFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 16 CCI-AFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 21 CCI-SFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 22 CCI-SFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 23 CCI-SFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L23 4 HCS 6X12 6AWG(1-3/8) 52.83 - 
53.08 

1.0000 1.0000 

L23 14 CCI-AFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 15 CCI-AFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 16 CCI-AFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 21 CCI-SFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 22 CCI-SFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 23 CCI-SFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L24 4 HCS 6X12 6AWG(1-3/8) 45.91 - 
52.83 

1.0000 1.0000 

L24 14 CCI-AFP-060100 46.50 - 
52.83 

1.0000 1.0000 

L24 15 CCI-AFP-060100 46.50 - 
52.83 

1.0000 1.0000 

L24 16 CCI-AFP-060100 46.50 - 
52.83 

1.0000 1.0000 

L24 21 CCI-SFP-060100 45.91 - 
52.83 

1.0000 1.0000 

L24 22 CCI-SFP-060100 45.91 - 1.0000 1.0000 



 October 08, 2020 
140 Ft Monopole Tower Structural Analysis CCI BU No 826848 
Project Number 1887883, Order 525942, Revision 0 Page 21 

tnxTower Report - version 8.0.7.5 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

52.83 
L24 23 CCI-SFP-060100 45.91 - 

52.83 
1.0000 1.0000 

L25 4 HCS 6X12 6AWG(1-3/8) 44.91 - 
45.91 

1.0000 1.0000 

L25 21 CCI-SFP-060100 44.91 - 
45.91 

1.0000 1.0000 

L25 22 CCI-SFP-060100 44.91 - 
45.91 

1.0000 1.0000 

L25 23 CCI-SFP-060100 44.91 - 
45.91 

1.0000 1.0000 

L26 4 HCS 6X12 6AWG(1-3/8) 39.91 - 
44.91 

1.0000 1.0000 

L26 21 CCI-SFP-060100 39.91 - 
44.91 

1.0000 1.0000 

L26 22 CCI-SFP-060100 39.91 - 
44.91 

1.0000 1.0000 

L26 23 CCI-SFP-060100 39.91 - 
44.91 

1.0000 1.0000 

L26 24 CCI-SFP-45100 39.91 - 
40.08 

1.0000 1.0000 

L26 25 CCI-SFP-45100 39.91 - 
40.08 

1.0000 1.0000 

L26 26 CCI-SFP-45100 39.91 - 
40.08 

1.0000 1.0000 

L27 4 HCS 6X12 6AWG(1-3/8) 38.58 - 
39.91 

1.0000 1.0000 

L27 21 CCI-SFP-060100 38.58 - 
39.91 

1.0000 1.0000 

L27 22 CCI-SFP-060100 38.58 - 
39.91 

1.0000 1.0000 

L27 23 CCI-SFP-060100 38.58 - 
39.91 

1.0000 1.0000 

L27 24 CCI-SFP-45100 38.58 - 
39.91 

1.0000 1.0000 

L27 25 CCI-SFP-45100 38.58 - 
39.91 

1.0000 1.0000 

L27 26 CCI-SFP-45100 38.58 - 
39.91 

1.0000 1.0000 

L28 4 HCS 6X12 6AWG(1-3/8) 38.33 - 
38.58 

1.0000 1.0000 

L28 21 CCI-SFP-060100 38.33 - 
38.58 

1.0000 1.0000 

L28 22 CCI-SFP-060100 38.33 - 
38.58 

1.0000 1.0000 

L28 23 CCI-SFP-060100 38.33 - 
38.58 

1.0000 1.0000 

L28 24 CCI-SFP-45100 38.33 - 
38.58 

1.0000 1.0000 

L28 25 CCI-SFP-45100 38.33 - 
38.58 

1.0000 1.0000 

L28 26 CCI-SFP-45100 38.33 - 
38.58 

1.0000 1.0000 

L29 4 HCS 6X12 6AWG(1-3/8) 33.33 - 
38.33 

1.0000 1.0000 

L29 18 CCI-WSFP-060100 33.33 - 
35.00 

1.0000 1.0000 

L29 19 CCI-WSFP-060100 33.33 - 
35.00 

1.0000 1.0000 

L29 20 CCI-WSFP-060100 33.33 - 
35.00 

1.0000 1.0000 

L29 21 CCI-SFP-060100 35.00 - 
38.33 

1.0000 1.0000 

L29 22 CCI-SFP-060100 35.00 - 
38.33 

1.0000 1.0000 

L29 23 CCI-SFP-060100 35.00 - 
38.33 

1.0000 1.0000 

L29 24 CCI-SFP-45100 33.33 - 
38.33 

1.0000 1.0000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L29 25 CCI-SFP-45100 33.33 - 
38.33 

1.0000 1.0000 

L29 26 CCI-SFP-45100 33.33 - 
38.33 

1.0000 1.0000 

L30 4 HCS 6X12 6AWG(1-3/8) 33.00 - 
33.33 

1.0000 1.0000 

L30 18 CCI-WSFP-060100 33.00 - 
33.33 

1.0000 1.0000 

L30 19 CCI-WSFP-060100 33.00 - 
33.33 

1.0000 1.0000 

L30 20 CCI-WSFP-060100 33.00 - 
33.33 

1.0000 1.0000 

L30 24 CCI-SFP-45100 33.00 - 
33.33 

1.0000 1.0000 

L30 25 CCI-SFP-45100 33.00 - 
33.33 

1.0000 1.0000 

L30 26 CCI-SFP-45100 33.00 - 
33.33 

1.0000 1.0000 

L31 4 HCS 6X12 6AWG(1-3/8) 32.75 - 
33.00 

1.0000 1.0000 

L31 18 CCI-WSFP-060100 32.75 - 
33.00 

1.0000 1.0000 

L31 19 CCI-WSFP-060100 32.75 - 
33.00 

1.0000 1.0000 

L31 20 CCI-WSFP-060100 32.75 - 
33.00 

1.0000 1.0000 

L31 24 CCI-SFP-45100 32.75 - 
33.00 

1.0000 1.0000 

L31 25 CCI-SFP-45100 32.75 - 
33.00 

1.0000 1.0000 

L31 26 CCI-SFP-45100 32.75 - 
33.00 

1.0000 1.0000 

L32 4 HCS 6X12 6AWG(1-3/8) 27.75 - 
32.75 

1.0000 1.0000 

L32 18 CCI-WSFP-060100 27.75 - 
32.75 

1.0000 1.0000 

L32 19 CCI-WSFP-060100 27.75 - 
32.75 

1.0000 1.0000 

L32 20 CCI-WSFP-060100 27.75 - 
32.75 

1.0000 1.0000 

L32 24 CCI-SFP-45100 27.75 - 
32.75 

1.0000 1.0000 

L32 25 CCI-SFP-45100 27.75 - 
32.75 

1.0000 1.0000 

L32 26 CCI-SFP-45100 27.75 - 
32.75 

1.0000 1.0000 

L33 4 HCS 6X12 6AWG(1-3/8) 23.00 - 
27.75 

1.0000 1.0000 

L33 11 CCI-WSFP-060100 23.00 - 
25.00 

1.0000 1.0000 

L33 12 CCI-WSFP-060100 23.00 - 
25.00 

1.0000 1.0000 

L33 13 CCI-WSFP-060100 23.00 - 
25.00 

1.0000 1.0000 

L33 18 CCI-WSFP-060100 23.00 - 
27.75 

1.0000 1.0000 

L33 19 CCI-WSFP-060100 23.00 - 
27.75 

1.0000 1.0000 

L33 20 CCI-WSFP-060100 23.00 - 
27.75 

1.0000 1.0000 

L33 24 CCI-SFP-45100 25.00 - 
27.75 

1.0000 1.0000 

L33 25 CCI-SFP-45100 25.00 - 
27.75 

1.0000 1.0000 

L33 26 CCI-SFP-45100 25.00 - 
27.75 

1.0000 1.0000 

L34 4 HCS 6X12 6AWG(1-3/8) 22.75 - 
23.00 

1.0000 1.0000 

L34 11 CCI-WSFP-060100 22.75 - 1.0000 1.0000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

23.00 
L34 12 CCI-WSFP-060100 22.75 - 

23.00 
1.0000 1.0000 

L34 13 CCI-WSFP-060100 22.75 - 
23.00 

1.0000 1.0000 

L34 18 CCI-WSFP-060100 22.75 - 
23.00 

1.0000 1.0000 

L34 19 CCI-WSFP-060100 22.75 - 
23.00 

1.0000 1.0000 

L34 20 CCI-WSFP-060100 22.75 - 
23.00 

1.0000 1.0000 

L35 4 HCS 6X12 6AWG(1-3/8) 17.75 - 
22.75 

1.0000 1.0000 

L35 11 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 12 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 13 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 18 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 19 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 20 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L36 4 HCS 6X12 6AWG(1-3/8) 12.75 - 
17.75 

1.0000 1.0000 

L36 11 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 12 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 13 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 18 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 19 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 20 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L37 4 HCS 6X12 6AWG(1-3/8) 7.75 - 12.75 1.0000 1.0000 
L37 11 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 12 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 13 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 18 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 19 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 20 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L38 4 HCS 6X12 6AWG(1-3/8) 2.75 - 7.75 1.0000 1.0000 
L38 11 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 12 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 13 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 18 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 19 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 20 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L39 4 HCS 6X12 6AWG(1-3/8) 0.00 - 2.75 1.0000 1.0000 
L39 11 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 12 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 13 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 18 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 19 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 20 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
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 Effective Width of Flat Linear Attachments / Feed Lines 
 

Tower 
Section 

Attachment 
Record No. 

Description Attachment 
Segment 

Elev. 

Ratio 
Calculatio

n 
Method 

Effective 
Width 
Ratio 

L12 27 CCI-SFP-45100 85.08 - 
86.58 

Auto 0.0000 

L12 28 CCI-SFP-45100 85.08 - 
86.58 

Auto 0.0000 

L12 29 CCI-SFP-45100 85.08 - 
86.58 

Auto 0.0000 

L13 27 CCI-SFP-45100 84.83 - 
85.08 

Auto 0.0000 

L13 28 CCI-SFP-45100 84.83 - 
85.08 

Auto 0.0000 

L13 29 CCI-SFP-45100 84.83 - 
85.08 

Auto 0.0000 

L14 27 CCI-SFP-45100 79.83 - 
84.83 

Auto 0.0000 

L14 28 CCI-SFP-45100 79.83 - 
84.83 

Auto 0.0000 

L14 29 CCI-SFP-45100 79.83 - 
84.83 

Auto 0.0000 

L15 14 CCI-AFP-060100 74.83 - 
76.50 

Auto 0.2739 

L15 15 CCI-AFP-060100 74.83 - 
76.50 

Auto 0.2739 

L15 16 CCI-AFP-060100 74.83 - 
76.50 

Auto 0.2739 

L15 27 CCI-SFP-45100 76.50 - 
79.83 

Auto 0.0000 

L15 28 CCI-SFP-45100 76.50 - 
79.83 

Auto 0.0000 

L15 29 CCI-SFP-45100 76.50 - 
79.83 

Auto 0.0000 

L16 14 CCI-AFP-060100 74.00 - 
74.83 

Auto 0.2677 

L16 15 CCI-AFP-060100 74.00 - 
74.83 

Auto 0.2677 

L16 16 CCI-AFP-060100 74.00 - 
74.83 

Auto 0.2677 

L17 14 CCI-AFP-060100 73.75 - 
74.00 

Auto 0.2815 

L17 15 CCI-AFP-060100 73.75 - 
74.00 

Auto 0.2815 

L17 16 CCI-AFP-060100 73.75 - 
74.00 

Auto 0.2815 

L18 14 CCI-AFP-060100 68.75 - 
73.75 

Auto 0.2665 

L18 15 CCI-AFP-060100 68.75 - 
73.75 

Auto 0.2665 

L18 16 CCI-AFP-060100 68.75 - 
73.75 

Auto 0.2665 

L19 14 CCI-AFP-060100 63.75 - 
68.75 

Auto 0.2396 

L19 15 CCI-AFP-060100 63.75 - 
68.75 

Auto 0.2396 

L19 16 CCI-AFP-060100 63.75 - 
68.75 

Auto 0.2396 

L20 14 CCI-AFP-060100 58.75 - 
63.75 

Auto 0.2108 

L20 15 CCI-AFP-060100 58.75 - 
63.75 

Auto 0.2108 

L20 16 CCI-AFP-060100 58.75 - 
63.75 

Auto 0.2108 

L21 14 CCI-AFP-060100 53.75 - 
58.75 

Auto 0.1857 

L21 15 CCI-AFP-060100 53.75 - 
58.75 

Auto 0.1857 

L21 16 CCI-AFP-060100 53.75 - Auto 0.1857 
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Tower 
Section 

Attachment 
Record No. 

Description Attachment 
Segment 

Elev. 

Ratio 
Calculatio

n 
Method 

Effective 
Width 
Ratio 

58.75 
L21 21 CCI-SFP-060100 53.75 - 

55.08 
Auto 0.1765 

L21 22 CCI-SFP-060100 53.75 - 
55.08 

Auto 0.1765 

L21 23 CCI-SFP-060100 53.75 - 
55.08 

Auto 0.1765 

L22 14 CCI-AFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 15 CCI-AFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 16 CCI-AFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 21 CCI-SFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 22 CCI-SFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 23 CCI-SFP-060100 53.08 - 
53.75 

Auto 0.1715 

L23 14 CCI-AFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 15 CCI-AFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 16 CCI-AFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 21 CCI-SFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 22 CCI-SFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 23 CCI-SFP-060100 52.83 - 
53.08 

Auto 0.2022 

L24 14 CCI-AFP-060100 46.50 - 
52.83 

Auto 0.1857 

L24 15 CCI-AFP-060100 46.50 - 
52.83 

Auto 0.1857 

L24 16 CCI-AFP-060100 46.50 - 
52.83 

Auto 0.1857 

L24 21 CCI-SFP-060100 45.91 - 
52.83 

Auto 0.1842 

L24 22 CCI-SFP-060100 45.91 - 
52.83 

Auto 0.1842 

L24 23 CCI-SFP-060100 45.91 - 
52.83 

Auto 0.1842 

L25 21 CCI-SFP-060100 44.91 - 
45.91 

Auto 0.1387 

L25 22 CCI-SFP-060100 44.91 - 
45.91 

Auto 0.1387 

L25 23 CCI-SFP-060100 44.91 - 
45.91 

Auto 0.1387 

L26 21 CCI-SFP-060100 39.91 - 
44.91 

Auto 0.1236 

L26 22 CCI-SFP-060100 39.91 - 
44.91 

Auto 0.1236 

L26 23 CCI-SFP-060100 39.91 - 
44.91 

Auto 0.1236 

L26 24 CCI-SFP-45100 39.91 - 
40.08 

Auto 0.0000 

L26 25 CCI-SFP-45100 39.91 - 
40.08 

Auto 0.0000 

L26 26 CCI-SFP-45100 39.91 - 
40.08 

Auto 0.0000 

L27 21 CCI-SFP-060100 38.58 - 
39.91 

Auto 0.1059 

L27 22 CCI-SFP-060100 38.58 - 
39.91 

Auto 0.1059 

L27 23 CCI-SFP-060100 38.58 - 
39.91 

Auto 0.1059 

L27 24 CCI-SFP-45100 38.58 - Auto 0.0000 
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Tower 
Section 

Attachment 
Record No. 

Description Attachment 
Segment 

Elev. 

Ratio 
Calculatio

n 
Method 

Effective 
Width 
Ratio 

39.91 
L27 25 CCI-SFP-45100 38.58 - 

39.91 
Auto 0.0000 

L27 26 CCI-SFP-45100 38.58 - 
39.91 

Auto 0.0000 

L28 21 CCI-SFP-060100 38.33 - 
38.58 

Auto 0.1496 

L28 22 CCI-SFP-060100 38.33 - 
38.58 

Auto 0.1496 

L28 23 CCI-SFP-060100 38.33 - 
38.58 

Auto 0.1496 

L28 24 CCI-SFP-45100 38.33 - 
38.58 

Auto 0.0000 

L28 25 CCI-SFP-45100 38.33 - 
38.58 

Auto 0.0000 

L28 26 CCI-SFP-45100 38.33 - 
38.58 

Auto 0.0000 

L29 18 CCI-WSFP-060100 33.33 - 
35.00 

Auto 0.1244 

L29 19 CCI-WSFP-060100 33.33 - 
35.00 

Auto 0.1244 

L29 20 CCI-WSFP-060100 33.33 - 
35.00 

Auto 0.1244 

L29 21 CCI-SFP-060100 35.00 - 
38.33 

Auto 0.1370 

L29 22 CCI-SFP-060100 35.00 - 
38.33 

Auto 0.1370 

L29 23 CCI-SFP-060100 35.00 - 
38.33 

Auto 0.1370 

L29 24 CCI-SFP-45100 33.33 - 
38.33 

Auto 0.0000 

L29 25 CCI-SFP-45100 33.33 - 
38.33 

Auto 0.0000 

L29 26 CCI-SFP-45100 33.33 - 
38.33 

Auto 0.0000 

L30 18 CCI-WSFP-060100 33.00 - 
33.33 

Auto 0.1194 

L30 19 CCI-WSFP-060100 33.00 - 
33.33 

Auto 0.1194 

L30 20 CCI-WSFP-060100 33.00 - 
33.33 

Auto 0.1194 

L30 24 CCI-SFP-45100 33.00 - 
33.33 

Auto 0.0000 

L30 25 CCI-SFP-45100 33.00 - 
33.33 

Auto 0.0000 

L30 26 CCI-SFP-45100 33.00 - 
33.33 

Auto 0.0000 

L31 18 CCI-WSFP-060100 32.75 - 
33.00 

Auto 0.1180 

L31 19 CCI-WSFP-060100 32.75 - 
33.00 

Auto 0.1180 

L31 20 CCI-WSFP-060100 32.75 - 
33.00 

Auto 0.1180 

L31 24 CCI-SFP-45100 32.75 - 
33.00 

Auto 0.0000 

L31 25 CCI-SFP-45100 32.75 - 
33.00 

Auto 0.0000 

L31 26 CCI-SFP-45100 32.75 - 
33.00 

Auto 0.0000 

L32 18 CCI-WSFP-060100 27.75 - 
32.75 

Auto 0.1048 

L32 19 CCI-WSFP-060100 27.75 - 
32.75 

Auto 0.1048 

L32 20 CCI-WSFP-060100 27.75 - 
32.75 

Auto 0.1048 

L32 24 CCI-SFP-45100 27.75 - 
32.75 

Auto 0.0000 

L32 25 CCI-SFP-45100 27.75 - Auto 0.0000 
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Tower 
Section 

Attachment 
Record No. 

Description Attachment 
Segment 

Elev. 

Ratio 
Calculatio

n 
Method 

Effective 
Width 
Ratio 

32.75 
L32 26 CCI-SFP-45100 27.75 - 

32.75 
Auto 0.0000 

L33 11 CCI-WSFP-060100 23.00 - 
25.00 

Auto 0.0698 

L33 12 CCI-WSFP-060100 23.00 - 
25.00 

Auto 0.0698 

L33 13 CCI-WSFP-060100 23.00 - 
25.00 

Auto 0.0698 

L33 18 CCI-WSFP-060100 23.00 - 
27.75 

Auto 0.0767 

L33 19 CCI-WSFP-060100 23.00 - 
27.75 

Auto 0.0767 

L33 20 CCI-WSFP-060100 23.00 - 
27.75 

Auto 0.0767 

L33 24 CCI-SFP-45100 25.00 - 
27.75 

Auto 0.0000 

L33 25 CCI-SFP-45100 25.00 - 
27.75 

Auto 0.0000 

L33 26 CCI-SFP-45100 25.00 - 
27.75 

Auto 0.0000 

L34 11 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 12 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 13 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 18 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 19 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 20 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L35 11 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 12 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 13 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 18 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 19 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 20 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L36 11 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 12 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 13 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 18 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 19 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 20 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L37 11 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 12 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 13 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 18 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 19 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 20 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L38 11 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L38 12 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L38 13 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L38 18 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L38 19 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
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Tower 
Section 

Attachment 
Record No. 

Description Attachment 
Segment 

Elev. 

Ratio 
Calculatio

n 
Method 

Effective 
Width 
Ratio 

L38 20 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L39 11 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 12 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 13 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 18 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 19 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 20 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 

 
 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

AIR 32 B2A/B66AA w/ 
Mount Pipe 

A From Face 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 

(2) AIR 32 B2A/B66AA w/ 
Mount Pipe 

B From Face 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 

AIR 32 B2A/B66AA w/ 
Mount Pipe 

C From Face 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 

AIR6449 B41_T-MOBILE 
w/ Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.87 
6.23 
6.61 

3.27 
3.73 
4.20 

0.13 
0.18 
0.23 

AIR6449 B41_T-MOBILE 
w/ Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.87 
6.23 
6.61 

3.27 
3.73 
4.20 

0.13 
0.18 
0.23 

AIR6449 B41_T-MOBILE 
w/ Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.87 
6.23 
6.61 

3.27 
3.73 
4.20 

0.13 
0.18 
0.23 

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

A From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.19 
0.31 
0.46 

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

B From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.19 
0.31 
0.46 

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

C From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.19 
0.31 
0.46 

RRUS 4415 B25_CCIV2 A From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.84 
2.01 
2.19 

0.82 
0.94 
1.07 

0.05 
0.06 
0.08 

RRUS 4415 B25_CCIV2 B From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.84 
2.01 
2.19 

0.82 
0.94 
1.07 

0.05 
0.06 
0.08 

RRUS 4415 B25_CCIV2 C From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.84 
2.01 
2.19 

0.82 
0.94 
1.07 

0.05 
0.06 
0.08 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

RADIO 4449 B12/B71 A From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

RADIO 4449 B12/B71 B From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

RADIO 4449 B12/B71 C From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

T-Arm Mount [TA 701-3] C None   0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

23.94 
30.04 
36.16 

23.94 
30.04 
36.16 

1.09 
1.48 
1.95 

Miscellaneous [NA 507-1] C None   0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.56 
6.39 
8.18 

4.56 
6.39 
8.18 

0.25 
0.31 
0.40 

***                   
T-Arm Mount [TA 602-3] C None   0.0000 127.00 No Ice 

1/2'' 
Ice 

1'' Ice 

13.40 
16.44 
19.70 

13.40 
16.44 
19.70 

0.77 
1.00 
1.29 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

***                   
(2) MX06FRO840-02 w/ 

Mount Pipe 
A From Face 4.00 

0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

10.01 
10.61 
11.22 

6.39 
6.95 
7.53 

0.13 
0.25 
0.38 

(2) MX06FRO840-02 w/ 
Mount Pipe 

B From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

10.01 
10.61 
11.22 

6.39 
6.95 
7.53 

0.13 
0.25 
0.38 

(2) MX06FRO840-02 w/ 
Mount Pipe 

C From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

10.01 
10.61 
11.22 

6.39 
6.95 
7.53 

0.13 
0.25 
0.38 

AIRSCALE DUAL RRH 
4T4R B2/66A 320W 

A From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

2.23 
2.42 
2.62 

1.34 
1.50 
1.67 

0.08 
0.10 
0.12 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

1'' Ice 
AIRSCALE DUAL RRH 

4T4R B2/66A 320W 
B From Face 4.00 

0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.34 
1.50 
1.67 

0.08 
0.10 
0.12 

AIRSCALE DUAL RRH 
4T4R B2/66A 320W 

C From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.34 
1.50 
1.67 

0.08 
0.10 
0.12 

AIRSCALE DUAL RRH 
4T4R B5/13 320W 

A From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.39 
1.55 
1.72 

0.07 
0.09 
0.11 

AIRSCALE DUAL RRH 
4T4R B5/13 320W 

B From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.39 
1.55 
1.72 

0.07 
0.09 
0.11 

AIRSCALE DUAL RRH 
4T4R B5/13 320W 

C From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.39 
1.55 
1.72 

0.07 
0.09 
0.11 

RVZDC-6627-PF-48 B From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.79 
4.04 
4.30 

2.51 
2.73 
2.95 

0.03 
0.06 
0.10 

RRFDC-3315-PF-48 B From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.36 
3.60 
3.84 

2.19 
2.39 
2.61 

0.03 
0.06 
0.09 

Platform Mount [14' LP 
404-1_KCKR] 

C None   0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

33.43 
42.79 
52.04 

33.43 
42.79 
52.04 

2.16 
2.82 
3.63 

2' horizontal 2 1/2''x2 1/2'' 
angle 

A From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.69 
0.79 
0.91 

0.01 
0.03 
0.07 

0.01 
0.01 
0.02 

2' horizontal 2 1/2''x2 1/2'' 
angle 

B From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.69 
0.79 
0.91 

0.01 
0.03 
0.07 

0.01 
0.01 
0.02 

2' horizontal 2 1/2''x2 1/2'' 
angle 

C From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.69 
0.79 
0.91 

0.01 
0.03 
0.07 

0.01 
0.01 
0.02 

(2) 3' Vertical x 3''x 3'' 
Angle Mount 

A From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.18 
1.40 
1.63 

1.18 
1.40 
1.63 

0.06 
0.07 
0.08 

(2) 3' Vertical x 3''x 3'' 
Angle Mount 

B From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.18 
1.40 
1.63 

1.18 
1.40 
1.63 

0.06 
0.07 
0.08 

(2) 3' Vertical x 3''x 3'' 
Angle Mount 

C From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.18 
1.40 
1.63 

1.18 
1.40 
1.63 

0.06 
0.07 
0.08 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

***                   
 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.0 Wind 0 deg - No Ice 
3 0.9 Dead+1.0 Wind 0 deg - No Ice 
4 1.2 Dead+1.0 Wind 30 deg - No Ice 
5 0.9 Dead+1.0 Wind 30 deg - No Ice 
6 1.2 Dead+1.0 Wind 60 deg - No Ice 
7 0.9 Dead+1.0 Wind 60 deg - No Ice 
8 1.2 Dead+1.0 Wind 90 deg - No Ice 
9 0.9 Dead+1.0 Wind 90 deg - No Ice 

10 1.2 Dead+1.0 Wind 120 deg - No Ice 
11 0.9 Dead+1.0 Wind 120 deg - No Ice 
12 1.2 Dead+1.0 Wind 150 deg - No Ice 
13 0.9 Dead+1.0 Wind 150 deg - No Ice 
14 1.2 Dead+1.0 Wind 180 deg - No Ice 
15 0.9 Dead+1.0 Wind 180 deg - No Ice 
16 1.2 Dead+1.0 Wind 210 deg - No Ice 
17 0.9 Dead+1.0 Wind 210 deg - No Ice 
18 1.2 Dead+1.0 Wind 240 deg - No Ice 
19 0.9 Dead+1.0 Wind 240 deg - No Ice 
20 1.2 Dead+1.0 Wind 270 deg - No Ice 
21 0.9 Dead+1.0 Wind 270 deg - No Ice 
22 1.2 Dead+1.0 Wind 300 deg - No Ice 
23 0.9 Dead+1.0 Wind 300 deg - No Ice 
24 1.2 Dead+1.0 Wind 330 deg - No Ice 
25 0.9 Dead+1.0 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 
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 
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Comb. 
No. 

Description 

41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 

 
 

  Maximum Member Forces   
 
Sectio

n 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
L1 140 - 135 Pole Max Tension 26 0.00 0.00 -0.00 

      Max. Compression 26 -7.11 -1.33 0.77 
      Max. Mx 8 -3.56 -27.95 0.44 
      Max. My 2 -3.56 -0.72 27.55 
      Max. Vy 8 5.26 -27.95 0.44 
      Max. Vx 2 -5.24 -0.72 27.55 
      Max. Torque 12     1.22 

L2 135 - 130 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -7.54 -1.39 0.80 
      Max. Mx 8 -3.82 -54.95 0.53 
      Max. My 2 -3.83 -0.82 54.47 
      Max. Vy 8 5.54 -54.95 0.53 
      Max. Vx 2 -5.53 -0.82 54.47 
      Max. Torque 12     1.22 

L3 130 - 125 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -9.68 -1.45 0.84 
      Max. Mx 8 -5.07 -85.74 0.62 
      Max. My 2 -5.08 -0.93 85.18 
      Max. Vy 8 6.76 -85.74 0.62 
      Max. Vx 2 -6.75 -0.93 85.18 
      Max. Torque 12     1.22 

L4 125 - 120 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -10.14 -1.51 0.87 
      Max. Mx 8 -5.37 -120.29 0.71 
      Max. My 2 -5.38 -1.03 119.64 
      Max. Vy 8 7.05 -120.29 0.71 
      Max. Vx 2 -7.04 -1.03 119.64 
      Max. Torque 12     1.22 

L5 120 - 115 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -19.01 -2.44 1.41 
      Max. Mx 8 -9.99 -175.49 1.12 
      Max. My 2 -10.01 -1.56 174.41 
      Max. Vy 8 12.14 -175.49 1.12 
      Max. Vx 2 -12.08 -1.56 174.41 
      Max. Torque 12     2.03 

L6 115 - 110 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -19.53 -2.52 1.45 
      Max. Mx 8 -10.39 -236.87 1.41 
      Max. My 2 -10.40 -1.87 235.48 
      Max. Vy 8 12.41 -236.87 1.41 
      Max. Vx 2 -12.35 -1.87 235.48 
      Max. Torque 12     2.03 

L7 110 - 105 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -20.06 -2.60 1.50 
      Max. Mx 8 -10.81 -299.57 1.69 
      Max. My 2 -10.82 -2.17 297.87 
      Max. Vy 8 12.67 -299.57 1.69 
      Max. Vx 2 -12.61 -2.17 297.87 
      Max. Torque 12     2.03 

L8 105 - 100 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -20.60 -2.67 1.54 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
      Max. Mx 8 -11.25 -363.56 1.97 
      Max. My 2 -11.26 -2.47 361.56 
      Max. Vy 8 12.93 -363.56 1.97 
      Max. Vx 2 -12.87 -2.47 361.56 
      Max. Torque 12     2.03 

L9 100 - 95 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -21.16 -2.74 1.58 
      Max. Mx 8 -11.71 -428.81 2.24 
      Max. My 2 -11.72 -2.76 426.51 
      Max. Vy 8 13.18 -428.81 2.24 
      Max. Vx 2 -13.12 -2.76 426.51 
      Max. Torque 12     2.03 

L10 95 - 89.08 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -21.35 -2.77 1.60 
      Max. Mx 8 -11.87 -450.88 2.33 
      Max. My 2 -11.88 -2.85 448.48 
      Max. Vy 8 13.27 -450.88 2.33 
      Max. Vx 2 -13.21 -2.85 448.48 
      Max. Torque 12     2.03 

L11 89.08 - 
88.33 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -22.38 -2.83 1.64 
      Max. Mx 8 -12.63 -517.99 2.61 
      Max. My 2 -12.64 -3.14 515.29 
      Max. Vy 8 13.58 -517.99 2.61 
      Max. Vx 2 -13.52 -3.14 515.29 
      Max. Torque 12     2.02 

L12 88.33 - 
85.08 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -22.81 -2.88 1.66 
      Max. Mx 8 -12.98 -562.38 2.78 
      Max. My 2 -12.99 -3.33 559.48 
      Max. Vy 8 13.75 -562.38 2.78 
      Max. Vx 2 -13.69 -3.33 559.48 
      Max. Torque 12     2.02 

L13 85.08 - 
84.83 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -22.86 -2.88 1.66 
      Max. Mx 8 -13.03 -565.82 2.80 
      Max. My 2 -13.04 -3.34 562.90 
      Max. Vy 8 13.75 -565.82 2.80 
      Max. Vx 2 -13.69 -3.34 562.90 
      Max. Torque 12     2.02 

L14 84.83 - 
79.83 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -23.86 -2.94 1.70 
      Max. Mx 8 -13.81 -635.37 3.07 
      Max. My 2 -13.82 -3.63 632.16 
      Max. Vy 8 14.07 -635.37 3.07 
      Max. Vx 2 -14.01 -3.63 632.16 
      Max. Torque 12     2.02 

L15 79.83 - 
74.83 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -24.88 -3.01 1.74 
      Max. Mx 8 -14.61 -706.49 3.34 
      Max. My 2 -14.62 -3.91 702.97 
      Max. Vy 8 14.38 -706.49 3.34 
      Max. Vx 2 -14.32 -3.91 702.97 
      Max. Torque 12     2.02 

L16 74.83 - 74 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -25.05 -3.02 1.74 
      Max. Mx 8 -14.75 -718.44 3.38 
      Max. My 2 -14.75 -3.96 714.88 
      Max. Vy 8 14.43 -718.44 3.38 
      Max. Vx 2 -14.37 -3.96 714.88 
      Max. Torque 12     2.02 

L17 74 - 73.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -25.11 -3.02 1.74 
      Max. Mx 8 -14.79 -722.05 3.40 



 October 08, 2020 
140 Ft Monopole Tower Structural Analysis CCI BU No 826848 
Project Number 1887883, Order 525942, Revision 0 Page 34 

tnxTower Report - version 8.0.7.5 

Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
      Max. My 2 -14.80 -3.97 718.47 
      Max. Vy 8 14.44 -722.05 3.40 
      Max. Vx 2 -14.38 -3.97 718.47 
      Max. Torque 12     2.02 

L18 73.75 - 
68.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -26.25 -3.08 1.78 
      Max. Mx 8 -15.69 -795.08 3.67 
      Max. My 2 -15.70 -4.26 791.20 
      Max. Vy 8 14.77 -795.08 3.67 
      Max. Vx 2 -14.71 -4.26 791.20 
      Max. Torque 12     2.02 

L19 68.75 - 
63.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -27.40 -3.15 1.82 
      Max. Mx 8 -16.61 -869.70 3.94 
      Max. My 2 -16.61 -4.54 865.52 
      Max. Vy 8 15.09 -869.70 3.94 
      Max. Vx 2 -15.03 -4.54 865.52 
      Max. Torque 12     2.02 

L20 63.75 - 
58.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -28.57 -3.21 1.85 
      Max. Mx 8 -17.54 -945.89 4.20 
      Max. My 2 -17.55 -4.82 941.41 
      Max. Vy 8 15.40 -945.89 4.20 
      Max. Vx 2 -15.34 -4.82 941.41 
      Max. Torque 12     2.02 

L21 58.75 - 
53.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -29.78 -3.27 1.89 
      Max. Mx 8 -18.49 -1023.62 4.47 
      Max. My 2 -18.50 -5.10 1018.84 
      Max. Vy 8 15.70 -1023.62 4.47 
      Max. Vx 2 -15.65 -5.10 1018.84 
      Max. Torque 12     2.02 

L22 53.75 - 
53.08 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -29.95 -3.28 1.89 
      Max. Mx 8 -18.63 -1034.16 4.51 
      Max. My 2 -18.63 -5.14 1029.33 
      Max. Vy 8 15.74 -1034.16 4.51 
      Max. Vx 2 -15.68 -5.14 1029.33 
      Max. Torque 12     2.02 

L23 53.08 - 
52.83 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -30.04 -3.28 1.89 
      Max. Mx 8 -18.69 -1038.09 4.52 
      Max. My 2 -18.70 -5.15 1033.26 
      Max. Vy 20 -15.75 1035.06 -2.79 
      Max. Vx 2 -15.70 -5.15 1033.26 
      Max. Torque 12     2.02 

L24 52.83 - 
45.91 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -30.64 -3.30 1.91 
      Max. Mx 8 -19.17 -1067.20 4.62 
      Max. My 2 -19.17 -5.26 1062.25 
      Max. Vy 8 15.89 -1067.20 4.62 
      Max. Vx 2 -15.83 -5.26 1062.25 
      Max. Torque 12     2.02 

L25 45.91 - 
44.91 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -33.77 -3.36 1.94 
      Max. Mx 8 -21.70 -1165.18 4.94 
      Max. My 2 -21.71 -5.60 1159.87 
      Max. Vy 8 16.34 -1165.18 4.94 
      Max. Vx 2 -16.28 -5.60 1159.87 
      Max. Torque 12     2.02 

L26 44.91 - Pole Max Tension 1 0.00 0.00 0.00 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
39.91 

      Max. Compression 26 -35.12 -3.41 1.97 
      Max. Mx 8 -22.83 -1247.53 5.21 
      Max. My 2 -22.83 -5.88 1241.93 
      Max. Vy 8 16.61 -1247.53 5.21 
      Max. Vx 2 -16.56 -5.88 1241.93 
      Max. Torque 12     2.02 

L27 39.91 - 
38.58 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -35.50 -3.42 1.98 
      Max. Mx 8 -23.13 -1269.67 5.28 
      Max. My 2 -23.13 -5.95 1263.98 
      Max. Vy 8 16.69 -1269.67 5.28 
      Max. Vx 2 -16.63 -5.95 1263.98 
      Max. Torque 12     2.02 

L28 38.58 - 
38.33 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -35.58 -3.42 1.98 
      Max. Mx 8 -23.21 -1273.84 5.29 
      Max. My 2 -23.21 -5.96 1268.14 
      Max. Vy 20 -16.69 1270.64 -3.46 
      Max. Vx 2 -16.63 -5.96 1268.14 
      Max. Torque 12     2.02 

L29 38.33 - 
33.33 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -37.29 -3.47 2.01 
      Max. Mx 8 -24.61 -1358.06 5.56 
      Max. My 2 -24.61 -6.24 1352.06 
      Max. Vy 8 17.00 -1358.06 5.56 
      Max. Vx 2 -16.94 -6.24 1352.06 
      Max. Torque 12     2.02 

L30 33.33 - 33 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -37.40 -3.48 2.01 
      Max. Mx 8 -24.70 -1363.67 5.57 
      Max. My 2 -24.71 -6.26 1357.65 
      Max. Vy 8 17.01 -1363.67 5.57 
      Max. Vx 2 -16.95 -6.26 1357.65 
      Max. Torque 12     2.02 

L31 33 - 32.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -37.49 -3.48 2.01 
      Max. Mx 8 -24.78 -1367.92 5.59 
      Max. My 2 -24.78 -6.27 1361.89 
      Max. Vy 20 -17.02 1364.65 -3.71 
      Max. Vx 2 -16.97 -6.27 1361.89 
      Max. Torque 12     2.02 

L32 32.75 - 
27.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -39.22 -3.53 2.04 
      Max. Mx 8 -26.19 -1453.77 5.85 
      Max. My 2 -26.20 -6.55 1447.44 
      Max. Vy 8 17.32 -1453.77 5.85 
      Max. Vx 2 -17.26 -6.55 1447.44 
      Max. Torque 12     2.02 

L33 27.75 - 23 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -40.87 -3.58 2.07 
      Max. Mx 8 -27.56 -1536.61 6.10 
      Max. My 2 -27.56 -6.81 1530.00 
      Max. Vy 8 17.57 -1536.61 6.10 
      Max. Vx 2 -17.52 -6.81 1530.00 
      Max. Torque 12     2.01 

L34 23 - 22.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -40.97 -3.58 2.07 
      Max. Mx 8 -27.64 -1541.00 6.11 
      Max. My 2 -27.65 -6.82 1534.38 
      Max. Vy 20 -17.58 1537.61 -4.17 
      Max. Vx 2 -17.52 -6.82 1534.38 
      Max. Torque 12     2.01 

L35 22.75 - 
17.75 

Pole Max Tension 1 0.00 0.00 0.00 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
      Max. Compression 26 -42.82 -3.63 2.10 
      Max. Mx 8 -29.18 -1629.57 6.37 
      Max. My 2 -29.18 -7.09 1622.65 
      Max. Vy 8 17.85 -1629.57 6.37 
      Max. Vx 2 -17.79 -7.09 1622.65 
      Max. Torque 12     2.01 

L36 17.75 - 
12.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -44.69 -3.68 2.13 
      Max. Mx 8 -30.74 -1719.38 6.63 
      Max. My 2 -30.74 -7.37 1712.18 
      Max. Vy 8 18.09 -1719.38 6.63 
      Max. Vx 2 -18.03 -7.37 1712.18 
      Max. Torque 12     2.01 

L37 12.75 - 7.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -46.56 -3.73 2.16 
      Max. Mx 8 -32.32 -1810.39 6.89 
      Max. My 2 -32.32 -7.64 1802.89 
      Max. Vy 8 18.32 -1810.39 6.89 
      Max. Vx 2 -18.27 -7.64 1802.89 
      Max. Torque 12     2.01 

L38 7.75 - 2.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -48.43 -3.79 2.19 
      Max. Mx 8 -33.92 -1902.57 7.14 
      Max. My 2 -33.92 -7.90 1894.79 
      Max. Vy 8 18.56 -1902.57 7.14 
      Max. Vx 2 -18.50 -7.90 1894.79 
      Max. Torque 12     2.01 

L39 2.75 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -49.44 -3.81 2.20 
      Max. Mx 8 -34.80 -1953.77 7.28 
      Max. My 2 -34.80 -8.05 1945.83 
      Max. Vy 8 18.69 -1953.77 7.28 
      Max. Vx 2 -18.64 -8.05 1945.83 
      Max. Torque 12     2.01 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 26 49.44 -0.00 0.00 
  Max. Hx 20 34.81 18.67 -0.05 
  Max. Hz 3 26.11 -0.05 18.62 
  Max. Mx 2 1945.83 -0.05 18.62 
  Max. Mz 8 1953.77 -18.67 0.05 
  Max. Torsion 12 2.01 -9.30 -16.10 
  Min. Vert 13 26.11 -9.30 -16.10 
  Min. Hx 9 26.11 -18.67 0.05 
  Min. Hz 15 26.11 0.05 -18.62 
  Min. Mx 14 -1943.71 0.05 -18.62 
  Min. Mz 20 -1950.10 18.67 -0.05 
  Min. Torsion 24 -2.01 9.30 16.10 
      

 
 

 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 29.01 0.00 0.00 -0.85 -1.47 0.00 
1.2 Dead+1.0 Wind 0 deg - 34.81 0.05 -18.62 -1945.83 -8.05 1.75 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
No Ice 
0.9 Dead+1.0 Wind 0 deg - 
No Ice 

26.11 0.05 -18.62 -1919.39 -7.47 1.72 

1.2 Dead+1.0 Wind 30 deg - 
No Ice 

34.81 9.38 -16.15 -1688.37 -983.19 1.01 

0.9 Dead+1.0 Wind 30 deg - 
No Ice 

26.11 9.38 -16.15 -1665.40 -969.50 0.99 

1.2 Dead+1.0 Wind 60 deg - 
No Ice 

34.81 16.20 -9.35 -978.82 -1695.36 -0.00 

0.9 Dead+1.0 Wind 60 deg - 
No Ice 

26.11 16.20 -9.35 -965.38 -1672.09 -0.00 

1.2 Dead+1.0 Wind 90 deg - 
No Ice 

34.81 18.67 -0.05 -7.28 -1953.77 -1.01 

0.9 Dead+1.0 Wind 90 deg - 
No Ice 

26.11 18.67 -0.05 -6.91 -1927.02 -0.99 

1.2 Dead+1.0 Wind 120 deg 
- No Ice 

34.81 16.15 9.27 965.94 -1689.16 -1.75 

0.9 Dead+1.0 Wind 120 deg 
- No Ice 

26.11 16.15 9.27 953.22 -1665.98 -1.72 

1.2 Dead+1.0 Wind 150 deg 
- No Ice 

34.81 9.30 16.10 1680.08 -972.42 -2.01 

0.9 Dead+1.0 Wind 150 deg 
- No Ice 

26.11 9.30 16.10 1657.76 -958.88 -1.98 

1.2 Dead+1.0 Wind 180 deg 
- No Ice 

34.81 -0.05 18.62 1943.71 4.41 -1.74 

0.9 Dead+1.0 Wind 180 deg 
- No Ice 

26.11 -0.05 18.62 1917.84 4.81 -1.71 

1.2 Dead+1.0 Wind 210 deg 
- No Ice 

34.81 -9.38 16.15 1686.24 979.53 -1.00 

0.9 Dead+1.0 Wind 210 deg 
- No Ice 

26.11 -9.38 16.15 1663.84 966.82 -0.98 

1.2 Dead+1.0 Wind 240 deg 
- No Ice 

34.81 -16.20 9.35 976.70 1691.69 -0.00 

0.9 Dead+1.0 Wind 240 deg 
- No Ice 

26.11 -16.20 9.35 963.83 1669.40 -0.00 

1.2 Dead+1.0 Wind 270 deg 
- No Ice 

34.81 -18.67 0.05 5.18 1950.10 1.00 

0.9 Dead+1.0 Wind 270 deg 
- No Ice 

26.11 -18.67 0.05 5.37 1924.33 0.98 

1.2 Dead+1.0 Wind 300 deg 
- No Ice 

34.81 -16.15 -9.27 -968.04 1685.51 1.74 

0.9 Dead+1.0 Wind 300 deg 
- No Ice 

26.11 -16.15 -9.27 -954.76 1663.30 1.71 

1.2 Dead+1.0 Wind 330 deg 
- No Ice 

34.81 -9.30 -16.10 -1682.18 968.78 2.01 

0.9 Dead+1.0 Wind 330 deg 
- No Ice 

26.11 -9.30 -16.10 -1659.30 956.22 1.98 

1.2 Dead+1.0 Ice+1.0 Temp 49.44 0.00 -0.00 -2.20 -3.81 0.00 
1.2 Dead+1.0 Wind 0 
deg+1.0 Ice+1.0 Temp 

49.44 0.00 -3.56 -371.44 -4.53 0.30 

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

49.44 1.79 -3.09 -322.30 -189.42 0.17 

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

49.44 3.09 -1.79 -187.40 -324.59 -0.00 

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

49.44 3.57 -0.00 -2.89 -373.83 -0.17 

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

49.44 3.09 1.78 181.79 -323.94 -0.30 

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

49.44 1.78 3.08 317.16 -188.30 -0.34 

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

49.44 -0.00 3.56 366.95 -3.24 -0.30 

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

49.44 -1.79 3.09 317.81 181.64 -0.17 

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

49.44 -3.09 1.79 182.91 316.81 -0.00 

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

49.44 -3.57 0.00 -1.60 366.05 0.17 

1.2 Dead+1.0 Wind 300 49.44 -3.09 -1.78 -186.28 316.16 0.30 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
deg+1.0 Ice+1.0 Temp 
1.2 Dead+1.0 Wind 330 
deg+1.0 Ice+1.0 Temp 

49.44 -1.78 -3.08 -321.65 180.52 0.34 

Dead+Wind 0 deg - Service 29.01 0.01 -4.94 -513.47 -3.16 0.47 
Dead+Wind 30 deg - Service 29.01 2.49 -4.29 -445.61 -260.18 0.27 
Dead+Wind 60 deg - Service 29.01 4.30 -2.48 -258.59 -447.90 -0.00 
Dead+Wind 90 deg - Service 29.01 4.96 -0.01 -2.52 -516.01 -0.27 
Dead+Wind 120 deg - 
Service 

29.01 4.29 2.46 254.00 -446.26 -0.47 

Dead+Wind 150 deg - 
Service 

29.01 2.47 4.28 442.23 -257.34 -0.54 

Dead+Wind 180 deg - 
Service 

29.01 -0.01 4.94 511.72 0.12 -0.46 

Dead+Wind 210 deg - 
Service 

29.01 -2.49 4.29 443.86 257.15 -0.27 

Dead+Wind 240 deg - 
Service 

29.01 -4.30 2.48 256.84 444.86 -0.00 

Dead+Wind 270 deg - 
Service 

29.01 -4.96 0.01 0.77 512.97 0.27 

Dead+Wind 300 deg - 
Service 

29.01 -4.29 -2.46 -255.75 443.22 0.46 

Dead+Wind 330 deg - 
Service 

29.01 -2.47 -4.28 -443.98 254.31 0.54 

  
 

 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 -29.01 0.00 -0.00 29.01 0.00 0.000% 
2 0.05 -34.81 -18.62 -0.05 34.81 18.62 0.000% 
3 0.05 -26.11 -18.62 -0.05 26.11 18.62 0.000% 
4 9.38 -34.81 -16.15 -9.38 34.81 16.15 0.000% 
5 9.38 -26.11 -16.15 -9.38 26.11 16.15 0.000% 
6 16.20 -34.81 -9.35 -16.20 34.81 9.35 0.000% 
7 16.20 -26.11 -9.35 -16.20 26.11 9.35 0.000% 
8 18.67 -34.81 -0.05 -18.67 34.81 0.05 0.000% 
9 18.67 -26.11 -0.05 -18.67 26.11 0.05 0.000% 

10 16.15 -34.81 9.27 -16.15 34.81 -9.27 0.000% 
11 16.15 -26.11 9.27 -16.15 26.11 -9.27 0.000% 
12 9.30 -34.81 16.10 -9.30 34.81 -16.10 0.000% 
13 9.30 -26.11 16.10 -9.30 26.11 -16.10 0.000% 
14 -0.05 -34.81 18.62 0.05 34.81 -18.62 0.000% 
15 -0.05 -26.11 18.62 0.05 26.11 -18.62 0.000% 
16 -9.38 -34.81 16.15 9.38 34.81 -16.15 0.000% 
17 -9.38 -26.11 16.15 9.38 26.11 -16.15 0.000% 
18 -16.20 -34.81 9.35 16.20 34.81 -9.35 0.000% 
19 -16.20 -26.11 9.35 16.20 26.11 -9.35 0.000% 
20 -18.67 -34.81 0.05 18.67 34.81 -0.05 0.000% 
21 -18.67 -26.11 0.05 18.67 26.11 -0.05 0.000% 
22 -16.15 -34.81 -9.27 16.15 34.81 9.27 0.000% 
23 -16.15 -26.11 -9.27 16.15 26.11 9.27 0.000% 
24 -9.30 -34.81 -16.10 9.30 34.81 16.10 0.000% 
25 -9.30 -26.11 -16.10 9.30 26.11 16.10 0.000% 
26 0.00 -49.44 0.00 -0.00 49.44 0.00 0.000% 
27 0.00 -49.44 -3.56 -0.00 49.44 3.56 0.000% 
28 1.79 -49.44 -3.09 -1.79 49.44 3.09 0.000% 
29 3.09 -49.44 -1.79 -3.09 49.44 1.79 0.000% 
30 3.57 -49.44 -0.00 -3.57 49.44 0.00 0.000% 
31 3.09 -49.44 1.78 -3.09 49.44 -1.78 0.000% 
32 1.78 -49.44 3.08 -1.78 49.44 -3.08 0.000% 
33 -0.00 -49.44 3.56 0.00 49.44 -3.56 0.000% 
34 -1.79 -49.44 3.09 1.79 49.44 -3.09 0.000% 
35 -3.09 -49.44 1.79 3.09 49.44 -1.79 0.000% 
36 -3.57 -49.44 0.00 3.57 49.44 -0.00 0.000% 
37 -3.09 -49.44 -1.78 3.09 49.44 1.78 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

38 -1.78 -49.44 -3.08 1.78 49.44 3.08 0.000% 
39 0.01 -29.01 -4.94 -0.01 29.01 4.94 0.000% 
40 2.49 -29.01 -4.29 -2.49 29.01 4.29 0.000% 
41 4.30 -29.01 -2.48 -4.30 29.01 2.48 0.000% 
42 4.96 -29.01 -0.01 -4.96 29.01 0.01 0.000% 
43 4.29 -29.01 2.46 -4.29 29.01 -2.46 0.000% 
44 2.47 -29.01 4.28 -2.47 29.01 -4.28 0.000% 
45 -0.01 -29.01 4.94 0.01 29.01 -4.94 0.000% 
46 -2.49 -29.01 4.29 2.49 29.01 -4.29 0.000% 
47 -4.30 -29.01 2.48 4.30 29.01 -2.48 0.000% 
48 -4.96 -29.01 0.01 4.96 29.01 -0.01 0.000% 
49 -4.29 -29.01 -2.46 4.29 29.01 2.46 0.000% 
50 -2.47 -29.01 -4.28 2.47 29.01 4.28 0.000% 

 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 4 0.00000001 0.00000489 
2 Yes 6 0.00000001 0.00013823 
3 Yes 5 0.00000001 0.00094968 
4 Yes 7 0.00000001 0.00009173 
5 Yes 6 0.00000001 0.00045620 
6 Yes 7 0.00000001 0.00008891 
7 Yes 6 0.00000001 0.00044174 
8 Yes 6 0.00000001 0.00008609 
9 Yes 5 0.00000001 0.00058795 

10 Yes 7 0.00000001 0.00008313 
11 Yes 6 0.00000001 0.00041322 
12 Yes 7 0.00000001 0.00009353 
13 Yes 6 0.00000001 0.00046618 
14 Yes 6 0.00000001 0.00011448 
15 Yes 5 0.00000001 0.00078708 
16 Yes 7 0.00000001 0.00008558 
17 Yes 6 0.00000001 0.00042589 
18 Yes 7 0.00000001 0.00008824 
19 Yes 6 0.00000001 0.00043921 
20 Yes 5 0.00000001 0.00092235 
21 Yes 5 0.00000001 0.00042647 
22 Yes 7 0.00000001 0.00009258 
23 Yes 6 0.00000001 0.00046145 
24 Yes 7 0.00000001 0.00008236 
25 Yes 6 0.00000001 0.00040970 
26 Yes 5 0.00000001 0.00011514 
27 Yes 6 0.00000001 0.00059209 
28 Yes 6 0.00000001 0.00065134 
29 Yes 6 0.00000001 0.00065211 
30 Yes 6 0.00000001 0.00059825 
31 Yes 6 0.00000001 0.00063742 
32 Yes 6 0.00000001 0.00063525 
33 Yes 6 0.00000001 0.00057656 
34 Yes 6 0.00000001 0.00061529 
35 Yes 6 0.00000001 0.00061511 
36 Yes 6 0.00000001 0.00057150 
37 Yes 6 0.00000001 0.00062577 
38 Yes 6 0.00000001 0.00062735 
39 Yes 5 0.00000001 0.00014420 
40 Yes 5 0.00000001 0.00048765 
41 Yes 5 0.00000001 0.00045134 
42 Yes 5 0.00000001 0.00009694 
43 Yes 5 0.00000001 0.00039390 
44 Yes 5 0.00000001 0.00051698 
45 Yes 5 0.00000001 0.00013725 
46 Yes 5 0.00000001 0.00040789 
47 Yes 5 0.00000001 0.00043623 
48 Yes 5 0.00000001 0.00009058 
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49 Yes 5 0.00000001 0.00050181 
50 Yes 5 0.00000001 0.00038693 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 140 - 135 26.230 41 1.8761 0.0126 
L2 135 - 130 24.272 41 1.8624 0.0114 
L3 130 - 125 22.337 41 1.8315 0.0103 
L4 125 - 120 20.442 41 1.7867 0.0093 
L5 120 - 115 18.601 41 1.7288 0.0085 
L6 115 - 110 16.827 41 1.6565 0.0075 
L7 110 - 105 15.139 41 1.5655 0.0063 
L8 105 - 100 13.554 41 1.4598 0.0053 
L9 100 - 95 12.086 41 1.3428 0.0044 

L10 95 - 89.08 10.745 41 1.2169 0.0036 
L11 93.33 - 88.33 10.327 41 1.1733 0.0033 
L12 88.33 - 85.08 9.132 41 1.1009 0.0030 
L13 85.08 - 84.83 8.410 41 1.0201 0.0026 
L14 84.83 - 79.83 8.357 41 1.0166 0.0026 
L15 79.83 - 74.83 7.330 41 0.9446 0.0023 
L16 74.83 - 74 6.379 41 0.8703 0.0020 
L17 74 - 73.75 6.229 41 0.8579 0.0019 
L18 73.75 - 68.75 6.184 41 0.8546 0.0019 
L19 68.75 - 63.75 5.325 41 0.7876 0.0017 
L20 63.75 - 58.75 4.536 41 0.7192 0.0015 
L21 58.75 - 53.75 3.819 41 0.6488 0.0013 
L22 53.75 - 53.08 3.177 41 0.5784 0.0011 
L23 53.08 - 52.83 3.096 41 0.5690 0.0010 
L24 52.83 - 45.91 3.067 41 0.5663 0.0010 
L25 50.99 - 44.91 2.852 41 0.5457 0.0010 
L26 44.91 - 39.91 2.183 41 0.4979 0.0009 
L27 39.91 - 38.58 1.701 41 0.4225 0.0007 
L28 38.58 - 38.33 1.586 41 0.4025 0.0007 
L29 38.33 - 33.33 1.565 41 0.3997 0.0007 
L30 33.33 - 33 1.176 41 0.3443 0.0006 
L31 33 - 32.75 1.152 41 0.3406 0.0005 
L32 32.75 - 27.75 1.134 41 0.3379 0.0005 
L33 27.75 - 23 0.809 41 0.2831 0.0004 
L34 23 - 22.75 0.554 41 0.2305 0.0003 
L35 22.75 - 17.75 0.542 41 0.2280 0.0003 
L36 17.75 - 12.75 0.329 41 0.1778 0.0003 
L37 12.75 - 7.75 0.170 41 0.1273 0.0002 
L38 7.75 - 2.75 0.063 41 0.0774 0.0001 
L39 2.75 - 0 0.008 41 0.0273 0.0000 

      
  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
140.00 AIR 32 B2A/B66AA w/ Mount 

Pipe 
41 26.230 1.8761 0.0126 12694 

127.00 T-Arm Mount [TA 602-3] 41 21.194 1.8062 0.0097 6209 
118.00 (2) MX06FRO840-02 w/ Mount 

Pipe 
41 17.882 1.7019 0.0081 4040 
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 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 140 - 135 99.045 6 7.0782 0.0474 
L2 135 - 130 91.683 6 7.0318 0.0427 
L3 130 - 125 84.404 6 6.9197 0.0386 
L4 125 - 120 77.270 6 6.7539 0.0351 
L5 120 - 115 70.334 6 6.5378 0.0319 
L6 115 - 110 63.647 6 6.2673 0.0280 
L7 110 - 105 57.278 6 5.9255 0.0238 
L8 105 - 100 51.294 6 5.5277 0.0200 
L9 100 - 95 45.748 6 5.0859 0.0166 

L10 95 - 89.08 40.679 6 4.6101 0.0135 
L11 93.33 - 88.33 39.098 6 4.4450 0.0126 
L12 88.33 - 85.08 34.577 6 4.1711 0.0111 
L13 85.08 - 84.83 31.846 6 3.8652 0.0097 
L14 84.83 - 79.83 31.644 6 3.8520 0.0096 
L15 79.83 - 74.83 27.757 6 3.5794 0.0084 
L16 74.83 - 74 24.160 6 3.2977 0.0074 
L17 74 - 73.75 23.591 6 3.2510 0.0072 
L18 73.75 - 68.75 23.421 6 3.2385 0.0071 
L19 68.75 - 63.75 20.165 6 2.9844 0.0063 
L20 63.75 - 58.75 17.178 6 2.7253 0.0055 
L21 58.75 - 53.75 14.465 6 2.4583 0.0047 
L22 53.75 - 53.08 12.032 6 2.1916 0.0040 
L23 53.08 - 52.83 11.727 6 2.1561 0.0039 
L24 52.83 - 45.91 11.614 6 2.1455 0.0039 
L25 50.99 - 44.91 10.803 6 2.0676 0.0037 
L26 44.91 - 39.91 8.268 6 1.8864 0.0033 
L27 39.91 - 38.58 6.443 6 1.6007 0.0027 
L28 38.58 - 38.33 6.007 6 1.5247 0.0025 
L29 38.33 - 33.33 5.928 6 1.5144 0.0025 
L30 33.33 - 33 4.453 6 1.3041 0.0021 
L31 33 - 32.75 4.363 6 1.2903 0.0021 
L32 32.75 - 27.75 4.296 6 1.2799 0.0020 
L33 27.75 - 23 3.064 6 1.0722 0.0017 
L34 23 - 22.75 2.097 6 0.8729 0.0013 
L35 22.75 - 17.75 2.052 6 0.8633 0.0013 
L36 17.75 - 12.75 1.247 6 0.6733 0.0010 
L37 12.75 - 7.75 0.643 6 0.4819 0.0007 
L38 7.75 - 2.75 0.237 6 0.2932 0.0004 
L39 2.75 - 0 0.030 6 0.1032 0.0001 

      
  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
140.00 AIR 32 B2A/B66AA w/ Mount 

Pipe 
6 99.045 7.0782 0.0474 3687 

127.00 T-Arm Mount [TA 602-3] 6 80.103 6.8262 0.0364 1724 
118.00 (2) MX06FRO840-02 w/ Mount 

Pipe 
6 67.625 6.4373 0.0304 1107 
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 Compression Checks   
 
 

 Pole Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
L1 140 - 135 (1) TP18.8551x18x0.1875 5.00 0.00 0.0 11.109

5 
-3.55 649.91 0.005  

L2 135 - 130 (2) TP19.7101x18.8551x0.18
75 

5.00 0.00 0.0 11.618
4 

-3.82 679.68 0.006  

L3 130 - 125 (3) TP20.5652x19.7101x0.18
75 

5.00 0.00 0.0 12.127
3 

-5.07 709.45 0.007  

L4 125 - 120 (4) TP21.4203x20.5652x0.18
75 

5.00 0.00 0.0 12.636
2 

-5.37 739.22 0.007  

L5 120 - 115 (5) TP22.2753x21.4203x0.18
75 

5.00 0.00 0.0 13.145
0 

-9.99 768.98 0.013  

L6 115 - 110 (6) TP23.1304x22.2753x0.18
75 

5.00 0.00 0.0 13.653
9 

-10.38 798.75 0.013  

L7 110 - 105 (7) TP23.9855x23.1304x0.18
75 

5.00 0.00 0.0 14.162
8 

-10.80 828.52 0.013  

L8 105 - 100 (8) TP24.8405x23.9855x0.18
75 

5.00 0.00 0.0 14.671
6 

-11.24 858.29 0.013  

L9 100 - 95 (9) TP25.6956x24.8405x0.18
75 

5.00 0.00 0.0 15.180
5 

-11.71 888.06 0.013  

L10 95 - 89.08 
(10) 

TP26.708x25.6956x0.187
5 

5.92 0.00 0.0 15.350
5 

-11.86 898.00 0.013  

L11 89.08 - 88.33 
(11) 

TP26.4612x25.6062x0.21
88 

5.00 0.00 0.0 18.220
5 

-12.63 1065.90 0.012  

L12 88.33 - 85.08 
(12) 

TP27.0169x26.4612x0.21
88 

3.25 0.00 0.0 18.606
3 

-12.98 1088.47 0.012  

L13 85.08 - 84.83 
(13) 

TP27.0597x27.0169x0.4 0.25 0.00 0.0 33.847
1 

-13.03 1980.06 0.007  

L14 84.83 - 79.83 
(14) 

TP27.9147x27.0597x0.39
38 

5.00 0.00 0.0 34.394
6 

-13.81 2012.09 0.007  

L15 79.83 - 74.83 
(15) 

TP28.7697x27.9147x0.38
75 

5.00 0.00 0.0 34.908
0 

-14.61 2042.12 0.007  

L16 74.83 - 74 
(16) 

TP28.9116x28.7697x0.38
75 

0.83 0.00 0.0 35.082
5 

-14.74 2052.33 0.007  

L17 74 - 73.75 
(17) 

TP28.9544x28.9116x0.44
38 

0.25 0.00 0.0 40.156
1 

-14.79 2349.13 0.006  

L18 73.75 - 68.75 
(18) 

TP29.8094x28.9544x0.43
75 

5.00 0.00 0.0 40.786
5 

-15.69 2386.01 0.007  

L19 68.75 - 63.75 
(19) 

TP30.6644x29.8094x0.43
13 

5.00 0.00 0.0 41.382
7 

-16.61 2420.89 0.007  

L20 63.75 - 58.75 
(20) 

TP31.5194x30.6644x0.41
88 

5.00 0.00 0.0 41.336
2 

-17.54 2418.17 0.007  

L21 58.75 - 53.75 
(21) 

TP32.3744x31.5194x0.41
88 

5.00 0.00 0.0 42.472
6 

-18.49 2484.65 0.007  

L22 53.75 - 53.08 
(22) 

TP32.4889x32.3744x0.41
88 

0.67 0.00 0.0 42.624
9 

-18.62 2493.56 0.007  

L23 53.08 - 52.83 
(23) 

TP32.5317x32.4889x0.53
13 

0.25 0.00 0.0 53.958
7 

-18.69 3156.59 0.006  

L24 52.83 - 45.91 
(24) 

TP33.715x32.5317x0.531
3 

6.92 0.00 0.0 54.489
3 

-19.17 3187.62 0.006  

L25 45.91 - 44.91 
(25) 

TP33.4487x32.4088x0.4 6.08 0.00 0.0 41.958
7 

-21.70 2454.58 0.009  

L26 44.91 - 39.91 
(26) 

TP34.3039x33.4487x0.4 5.00 0.00 0.0 43.044
4 

-22.83 2518.10 0.009  

L27 39.91 - 38.58 
(27) 

TP34.5314x34.3039x0.39
38 

1.33 0.00 0.0 42.663
9 

-23.13 2495.84 0.009  

L28 38.58 - 38.33 
(28) 

TP34.5742x34.5314x0.55
63 

0.25 0.00 0.0 60.059
9 

-23.21 3513.50 0.007  

L29 38.33 - 33.33 
(29) 

TP35.4293x34.5742x0.54
38 

5.00 0.00 0.0 60.207
7 

-24.61 3522.15 0.007  

L30 33.33 - 33 
(30) 

TP35.4858x35.4293x0.54
38 

0.33 0.00 0.0 60.305
1 

-24.70 3527.85 0.007  

L31 33 - 32.75 TP35.5285x35.4858x0.54 0.25 0.00 0.0 60.378 -24.77 3532.17 0.007  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
(31) 38 9 

L32 32.75 - 27.75 
(32) 

TP36.3837x35.5285x0.54
38 

5.00 0.00 0.0 61.854
9 

-26.19 3618.51 0.007  

L33 27.75 - 23 
(33) 

TP37.1961x36.3837x0.53
13 

4.75 0.00 0.0 61.823
9 

-27.56 3616.70 0.008  

L34 23 - 22.75 
(34) 

TP37.2389x37.1961x0.58
13 

0.25 0.00 0.0 67.629
3 

-27.64 3956.31 0.007  

L35 22.75 - 17.75 
(35) 

TP38.0941x37.2389x0.58
13 

5.00 0.00 0.0 69.207
0 

-29.18 4048.61 0.007  

L36 17.75 - 12.75 
(36) 

TP38.9493x38.0941x0.56
88 

5.00 0.00 0.0 69.285
0 

-30.74 4053.17 0.008  

L37 12.75 - 7.75 
(37) 

TP39.8045x38.9493x0.56
88 

5.00 0.00 0.0 70.828
8 

-32.32 4143.48 0.008  

L38 7.75 - 2.75 
(38) 

TP40.6596x39.8045x0.55
63 

5.00 0.00 0.0 70.804
1 

-33.92 4142.04 0.008  

L39 2.75 - 0 (39) TP41.13x40.6596x0.5563 2.75 0.00 0.0 71.634
5 

-34.80 4190.62 0.008  

                    
 
 

 Pole Bending Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny 
L1 140 - 135 (1) TP18.8551x18x0.1875 28.10 312.58 0.090 0.00 312.58 0.000 
L2 135 - 130 (2) TP19.7101x18.8551x0.18

75 
55.15 338.07 0.163 0.00 338.07 0.000 

L3 130 - 125 (3) TP20.5652x19.7101x0.18
75 

85.98 364.17 0.236 0.00 364.17 0.000 

L4 125 - 120 (4) TP21.4203x20.5652x0.18
75 

120.57 390.83 0.308 0.00 390.83 0.000 

L5 120 - 115 (5) TP22.2753x21.4203x0.18
75 

175.97 418.02 0.421 0.00 418.02 0.000 

L6 115 - 110 (6) TP23.1304x22.2753x0.18
75 

237.50 445.68 0.533 0.00 445.68 0.000 

L7 110 - 105 (7) TP23.9855x23.1304x0.18
75 

300.35 473.77 0.634 0.00 473.77 0.000 

L8 105 - 100 (8) TP24.8405x23.9855x0.18
75 

364.49 502.25 0.726 0.00 502.25 0.000 

L9 100 - 95 (9) TP25.6956x24.8405x0.18
75 

429.89 531.06 0.809 0.00 531.06 0.000 

L10 95 - 89.08 
(10) 

TP26.708x25.6956x0.187
5 

452.01 540.75 0.836 0.00 540.75 0.000 

L11 89.08 - 88.33 
(11) 

TP26.4612x25.6062x0.21
88 

519.27 684.55 0.759 0.00 684.55 0.000 

L12 88.33 - 85.08 
(12) 

TP27.0169x26.4612x0.21
88 

563.76 709.12 0.795 0.00 709.12 0.000 

L13 85.08 - 84.83 
(13) 

TP27.0597x27.0169x0.4 567.20 1368.87 0.414 0.00 1368.87 0.000 

L14 84.83 - 79.83 
(14) 

TP27.9147x27.0597x0.39
38 

636.90 1436.93 0.443 0.00 1436.93 0.000 

L15 79.83 - 74.83 
(15) 

TP28.7697x27.9147x0.38
75 

708.17 1504.99 0.471 0.00 1504.99 0.000 

L16 74.83 - 74 
(16) 

TP28.9116x28.7697x0.38
75 

720.15 1520.18 0.474 0.00 1520.18 0.000 

L17 74 - 73.75 
(17) 

TP28.9544x28.9116x0.44
38 

723.76 1735.82 0.417 0.00 1735.82 0.000 

L18 73.75 - 68.75 
(18) 

TP29.8094x28.9544x0.43
75 

796.94 1817.52 0.438 0.00 1817.52 0.000 

L19 68.75 - 63.75 
(19) 

TP30.6644x29.8094x0.43
13 

871.72 1899.34 0.459 0.00 1899.34 0.000 

L20 63.75 - 58.75 
(20) 

TP31.5194x30.6644x0.41
88 

948.05 1953.18 0.485 0.00 1953.18 0.000 

L21 58.75 - 53.75 
(21) 

TP32.3744x31.5194x0.41
88 

1025.93 2062.78 0.497 0.00 2062.78 0.000 

L22 53.75 - 53.08 TP32.4889x32.3744x0.41 1036.48 2077.70 0.499 0.00 2077.70 0.000 
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Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny 
(22) 88 

L23 53.08 - 52.83 
(23) 

TP32.5317x32.4889x0.53
13 

1040.43 2615.28 0.398 0.00 2615.28 0.000 

L24 52.83 - 45.91 
(24) 

TP33.715x32.5317x0.531
3 

1069.58 2667.39 0.401 0.00 2667.39 0.000 

L25 45.91 - 44.91 
(25) 

TP33.4487x32.4088x0.4 1167.74 2109.62 0.554 0.00 2109.62 0.000 

L26 44.91 - 39.91 
(26) 

TP34.3039x33.4487x0.4 1250.25 2220.88 0.563 0.00 2220.88 0.000 

L27 39.91 - 38.58 
(27) 

TP34.5314x34.3039x0.39
38 

1272.43 2217.00 0.574 0.00 2217.00 0.000 

L28 38.58 - 38.33 
(28) 

TP34.5742x34.5314x0.55
63 

1276.60 3095.28 0.412 0.00 3095.28 0.000 

L29 38.33 - 33.33 
(29) 

TP35.4293x34.5742x0.54
38 

1360.97 3184.44 0.427 0.00 3184.44 0.000 

L30 33.33 - 33 
(30) 

TP35.4858x35.4293x0.54
38 

1366.58 3194.83 0.428 0.00 3194.83 0.000 

L31 33 - 32.75 
(31) 

TP35.5285x35.4858x0.54
38 

1370.85 3202.72 0.428 0.00 3202.72 0.000 

L32 32.75 - 27.75 
(32) 

TP36.3837x35.5285x0.54
38 

1456.84 3362.43 0.433 0.00 3362.43 0.000 

L33 27.75 - 23 
(33) 

TP37.1961x36.3837x0.53
13 

1539.82 3440.42 0.448 0.00 3440.42 0.000 

L34 23 - 22.75 
(34) 

TP37.2389x37.1961x0.58
13 

1544.22 3757.68 0.411 0.00 3757.68 0.000 

L35 22.75 - 17.75 
(35) 

TP38.0941x37.2389x0.58
13 

1632.93 3936.44 0.415 0.00 3936.44 0.000 

L36 17.75 - 12.75 
(36) 

TP38.9493x38.0941x0.56
88 

1722.88 4034.72 0.427 0.00 4034.72 0.000 

L37 12.75 - 7.75 
(37) 

TP39.8045x38.9493x0.56
88 

1814.03 4217.88 0.430 0.00 4217.88 0.000 

L38 7.75 - 2.75 
(38) 

TP40.6596x39.8045x0.55
63 

1906.36 4312.30 0.442 0.00 4312.30 0.000 

L39 2.75 - 0 (39) TP41.13x40.6596x0.5563 1957.63 4414.75 0.443 0.00 4414.75 0.000 
                  

 
 

 Pole Shear Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
Vu 

K 

Vn 

 
K 

Ratio 
Vu 

Vn 

Actual 
Tu 

kip-ft 

Tn 

 
kip-ft 

Ratio 
Tu 

Tn 
L1 140 - 135 (1) TP18.8551x18x0.1875 5.27 194.97 0.027 0.00 318.74 0.000 
L2 135 - 130 (2) TP19.7101x18.8551x0.18

75 
5.55 203.90 0.027 0.00 348.61 0.000 

L3 130 - 125 (3) TP20.5652x19.7101x0.18
75 

6.77 212.83 0.032 0.00 379.82 0.000 

L4 125 - 120 (4) TP21.4203x20.5652x0.18
75 

7.06 221.76 0.032 0.00 412.36 0.000 

L5 120 - 115 (5) TP22.2753x21.4203x0.18
75 

12.17 230.69 0.053 0.00 446.24 0.000 

L6 115 - 110 (6) TP23.1304x22.2753x0.18
75 

12.44 239.63 0.052 0.00 481.46 0.000 

L7 110 - 105 (7) TP23.9855x23.1304x0.18
75 

12.70 248.56 0.051 0.00 518.02 0.000 

L8 105 - 100 (8) TP24.8405x23.9855x0.18
75 

12.96 257.49 0.050 0.00 555.91 0.000 

L9 100 - 95 (9) TP25.6956x24.8405x0.18
75 

13.21 266.42 0.050 0.00 595.14 0.000 

L10 95 - 89.08 
(10) 

TP26.708x25.6956x0.187
5 

13.30 269.40 0.049 0.00 608.54 0.000 

L11 89.08 - 88.33 
(11) 

TP26.4612x25.6062x0.21
88 

13.61 319.77 0.043 0.00 734.89 0.000 

L12 88.33 - 85.08 
(12) 

TP27.0169x26.4612x0.21
88 

13.78 326.54 0.042 0.00 766.34 0.000 

L13 85.08 - 84.83 
(13) 

TP27.0597x27.0169x0.4 13.78 594.02 0.023 0.00 1386.87 0.000 
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Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 

K 

Vn 

 
K 

Ratio 
Vu 

Vn 

Actual 
Tu 

kip-ft 

Tn 

 
kip-ft 

Ratio 
Tu 

Tn 
L14 84.83 - 79.83 

(14) 
TP27.9147x27.0597x0.39

38 
14.10 603.63 0.023 0.00 1454.83 0.000 

L15 79.83 - 74.83 
(15) 

TP28.7697x27.9147x0.38
75 

14.41 612.63 0.024 0.00 1522.75 0.000 

L16 74.83 - 74 
(16) 

TP28.9116x28.7697x0.38
75 

14.46 615.70 0.023 0.00 1538.02 0.000 

L17 74 - 73.75 
(17) 

TP28.9544x28.9116x0.44
38 

14.47 704.74 0.021 0.00 1759.61 0.000 

L18 73.75 - 68.75 
(18) 

TP29.8094x28.9544x0.43
75 

14.80 715.80 0.021 0.00 1841.22 0.000 

L19 68.75 - 63.75 
(19) 

TP30.6644x29.8094x0.43
13 

15.11 726.27 0.021 0.00 1922.91 0.000 

L20 63.75 - 58.75 
(20) 

TP31.5194x30.6644x0.41
88 

15.43 725.45 0.021 0.00 1975.87 0.000 

L21 58.75 - 53.75 
(21) 

TP32.3744x31.5194x0.41
88 

15.73 745.39 0.021 0.00 2085.99 0.000 

L22 53.75 - 53.08 
(22) 

TP32.4889x32.3744x0.41
88 

15.77 748.07 0.021 0.00 2100.97 0.000 

L23 53.08 - 52.83 
(23) 

TP32.5317x32.4889x0.53
13 

15.78 946.98 0.017 0.00 2653.84 0.000 

L24 52.83 - 45.91 
(24) 

TP33.715x32.5317x0.531
3 

15.91 956.29 0.017 0.00 2706.28 0.000 

L25 45.91 - 44.91 
(25) 

TP33.4487x32.4088x0.4 16.37 736.38 0.022 0.00 2131.24 0.000 

L26 44.91 - 39.91 
(26) 

TP34.3039x33.4487x0.4 16.64 755.43 0.022 0.00 2242.97 0.000 

L27 39.91 - 38.58 
(27) 

TP34.5314x34.3039x0.39
38 

16.72 748.75 0.022 0.00 2238.47 0.000 

L28 38.58 - 38.33 
(28) 

TP34.5742x34.5314x0.55
63 

16.72 1054.05 0.016 0.00 3140.14 0.000 

L29 38.33 - 33.33 
(29) 

TP35.4293x34.5742x0.54
38 

17.02 1056.65 0.016 0.00 3228.16 0.000 

L30 33.33 - 33 
(30) 

TP35.4858x35.4293x0.54
38 

17.04 1058.36 0.016 0.00 3238.62 0.000 

L31 33 - 32.75 
(31) 

TP35.5285x35.4858x0.54
38 

17.05 1059.65 0.016 0.00 3246.55 0.000 

L32 32.75 - 27.75 
(32) 

TP36.3837x35.5285x0.54
38 

17.34 1085.55 0.016 0.00 3407.21 0.000 

L33 27.75 - 23 
(33) 

TP37.1961x36.3837x0.53
13 

17.60 1085.01 0.016 0.00 3483.88 0.000 

L34 23 - 22.75 
(34) 

TP37.2389x37.1961x0.58
13 

17.61 1186.89 0.015 0.00 3810.28 0.000 

L35 22.75 - 17.75 
(35) 

TP38.0941x37.2389x0.58
13 

17.88 1214.58 0.015 0.00 3990.13 0.000 

L36 17.75 - 12.75 
(36) 

TP38.9493x38.0941x0.56
88 

18.11 1215.95 0.015 0.00 4087.03 0.000 

L37 12.75 - 7.75 
(37) 

TP39.8045x38.9493x0.56
88 

18.35 1243.05 0.015 0.00 4271.18 0.000 

L38 7.75 - 2.75 
(38) 

TP40.6596x39.8045x0.55
63 

18.59 1242.61 0.015 0.00 4364.12 0.000 

L39 2.75 - 0 (39) TP41.13x40.6596x0.5563 18.72 1257.19 0.015 0.00 4467.08 0.000 
                  

 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 
ft 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Ratio 
Vu 

Vn 

Ratio 
Tu 

Tn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 140 - 135 (1) 0.005 0.090 0.000 0.027 0.000 0.096   1.050 4.8.2  
L2 135 - 130 (2) 0.006 0.163 0.000 0.027 0.000 0.169   1.050 4.8.2  
L3 130 - 125 (3) 0.007 0.236 0.000 0.032 0.000 0.244   1.050 4.8.2  
L4 125 - 120 (4) 0.007 0.308 0.000 0.032 0.000 0.317   1.050 4.8.2  
L5 120 - 115 (5) 0.013 0.421 0.000 0.053 0.000 0.437   1.050 4.8.2  
L6 115 - 110 (6) 0.013 0.533 0.000 0.052 0.000 0.549   1.050 4.8.2  
L7 110 - 105 (7) 0.013 0.634 0.000 0.051 0.000 0.650   1.050 4.8.2  
L8 105 - 100 (8) 0.013 0.726 0.000 0.050 0.000 0.741   1.050 4.8.2  
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Section 
No. 

Elevation 
 

ft 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Ratio 
Vu 

Vn 

Ratio 
Tu 

Tn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L9 100 - 95 (9) 0.013 0.809 0.000 0.050 0.000 0.825   1.050 4.8.2  
L10 95 - 89.08 

(10) 
0.013 0.836 0.000 0.049 0.000 0.852   1.050 4.8.2  

L11 89.08 - 88.33 
(11) 

0.012 0.759 0.000 0.043 0.000 0.772   1.050 4.8.2  

L12 88.33 - 85.08 
(12) 

0.012 0.795 0.000 0.042 0.000 0.809   1.050 4.8.2  

L13 85.08 - 84.83 
(13) 

0.007 0.414 0.000 0.023 0.000 0.421   1.050 4.8.2  

L14 84.83 - 79.83 
(14) 

0.007 0.443 0.000 0.023 0.000 0.451   1.050 4.8.2  

L15 79.83 - 74.83 
(15) 

0.007 0.471 0.000 0.024 0.000 0.478   1.050 4.8.2  

L16 74.83 - 74 
(16) 

0.007 0.474 0.000 0.023 0.000 0.481   1.050 4.8.2  

L17 74 - 73.75 
(17) 

0.006 0.417 0.000 0.021 0.000 0.424   1.050 4.8.2  

L18 73.75 - 68.75 
(18) 

0.007 0.438 0.000 0.021 0.000 0.445   1.050 4.8.2  

L19 68.75 - 63.75 
(19) 

0.007 0.459 0.000 0.021 0.000 0.466   1.050 4.8.2  

L20 63.75 - 58.75 
(20) 

0.007 0.485 0.000 0.021 0.000 0.493   1.050 4.8.2  

L21 58.75 - 53.75 
(21) 

0.007 0.497 0.000 0.021 0.000 0.505   1.050 4.8.2  

L22 53.75 - 53.08 
(22) 

0.007 0.499 0.000 0.021 0.000 0.507   1.050 4.8.2  

L23 53.08 - 52.83 
(23) 

0.006 0.398 0.000 0.017 0.000 0.404   1.050 4.8.2  

L24 52.83 - 45.91 
(24) 

0.006 0.401 0.000 0.017 0.000 0.407   1.050 4.8.2  

L25 45.91 - 44.91 
(25) 

0.009 0.554 0.000 0.022 0.000 0.563   1.050 4.8.2  

L26 44.91 - 39.91 
(26) 

0.009 0.563 0.000 0.022 0.000 0.573   1.050 4.8.2  

L27 39.91 - 38.58 
(27) 

0.009 0.574 0.000 0.022 0.000 0.584   1.050 4.8.2  

L28 38.58 - 38.33 
(28) 

0.007 0.412 0.000 0.016 0.000 0.419   1.050 4.8.2  

L29 38.33 - 33.33 
(29) 

0.007 0.427 0.000 0.016 0.000 0.435   1.050 4.8.2  

L30 33.33 - 33 
(30) 

0.007 0.428 0.000 0.016 0.000 0.435   1.050 4.8.2  

L31 33 - 32.75 
(31) 

0.007 0.428 0.000 0.016 0.000 0.435   1.050 4.8.2  

L32 32.75 - 27.75 
(32) 

0.007 0.433 0.000 0.016 0.000 0.441   1.050 4.8.2  

L33 27.75 - 23 
(33) 

0.008 0.448 0.000 0.016 0.000 0.455   1.050 4.8.2  

L34 23 - 22.75 
(34) 

0.007 0.411 0.000 0.015 0.000 0.418   1.050 4.8.2  

L35 22.75 - 17.75 
(35) 

0.007 0.415 0.000 0.015 0.000 0.422   1.050 4.8.2  

L36 17.75 - 12.75 
(36) 

0.008 0.427 0.000 0.015 0.000 0.435   1.050 4.8.2  

L37 12.75 - 7.75 
(37) 

0.008 0.430 0.000 0.015 0.000 0.438   1.050 4.8.2  

L38 7.75 - 2.75 
(38) 

0.008 0.442 0.000 0.015 0.000 0.450   1.050 4.8.2  

L39 2.75 - 0 (39) 0.008 0.443 0.000 0.015 0.000 0.452   1.050 4.8.2  
                    

 
 
 
 
 



 October 08, 2020 
140 Ft Monopole Tower Structural Analysis CCI BU No 826848 
Project Number 1887883, Order 525942, Revision 0 Page 47 

tnxTower Report - version 8.0.7.5 

 Section Capacity Table 
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Size Critical 

Element 
P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

L1 140 - 135 Pole TP18.8551x18x0.1875 1 -3.55 682.40 9.2 Pass 
L2 135 - 130 Pole TP19.7101x18.8551x0.1875 2 -3.82 713.66 16.1 Pass 
L3 130 - 125 Pole TP20.5652x19.7101x0.1875 3 -5.07 744.92 23.3 Pass 
L4 125 - 120 Pole TP21.4203x20.5652x0.1875 4 -5.37 776.18 30.2 Pass 
L5 120 - 115 Pole TP22.2753x21.4203x0.1875 5 -9.99 807.43 41.6 Pass 
L6 115 - 110 Pole TP23.1304x22.2753x0.1875 6 -10.38 838.69 52.2 Pass 
L7 110 - 105 Pole TP23.9855x23.1304x0.1875 7 -10.80 869.95 61.9 Pass 
L8 105 - 100 Pole TP24.8405x23.9855x0.1875 8 -11.24 901.21 70.6 Pass 
L9 100 - 95 Pole TP25.6956x24.8405x0.1875 9 -11.71 932.46 78.6 Pass 

L10 95 - 89.08 Pole TP26.708x25.6956x0.1875 10 -11.86 942.90 81.1 Pass 
L11 89.08 - 88.33 Pole TP26.4612x25.6062x0.2188 11 -12.63 1119.19 73.5 Pass 
L12 88.33 - 85.08 Pole TP27.0169x26.4612x0.2188 12 -12.98 1142.89 77.0 Pass 
L13 85.08 - 84.83 Pole TP27.0597x27.0169x0.4 13 -13.03 2079.06 40.1 Pass 
L14 84.83 - 79.83 Pole TP27.9147x27.0597x0.3938 14 -13.81 2112.69 42.9 Pass 
L15 79.83 - 74.83 Pole TP28.7697x27.9147x0.3875 15 -14.61 2144.23 45.5 Pass 
L16 74.83 - 74 Pole TP28.9116x28.7697x0.3875 16 -14.74 2154.95 45.9 Pass 
L17 74 - 73.75 Pole TP28.9544x28.9116x0.4438 17 -14.79 2466.59 40.4 Pass 
L18 73.75 - 68.75 Pole TP29.8094x28.9544x0.4375 18 -15.69 2505.31 42.4 Pass 
L19 68.75 - 63.75 Pole TP30.6644x29.8094x0.4313 19 -16.61 2541.93 44.4 Pass 
L20 63.75 - 58.75 Pole TP31.5194x30.6644x0.4188 20 -17.54 2539.08 47.0 Pass 
L21 58.75 - 53.75 Pole TP32.3744x31.5194x0.4188 21 -18.49 2608.88 48.1 Pass 
L22 53.75 - 53.08 Pole TP32.4889x32.3744x0.4188 22 -18.62 2618.24 48.3 Pass 
L23 53.08 - 52.83 Pole TP32.5317x32.4889x0.5313 23 -18.69 3314.42 38.5 Pass 
L24 52.83 - 45.91 Pole TP33.715x32.5317x0.5313 24 -19.17 3347.00 38.8 Pass 
L25 45.91 - 44.91 Pole TP33.4487x32.4088x0.4 25 -21.70 2577.31 53.6 Pass 
L26 44.91 - 39.91 Pole TP34.3039x33.4487x0.4 26 -22.83 2644.00 54.5 Pass 
L27 39.91 - 38.58 Pole TP34.5314x34.3039x0.3938 27 -23.13 2620.63 55.6 Pass 
L28 38.58 - 38.33 Pole TP34.5742x34.5314x0.5563 28 -23.21 3689.17 39.9 Pass 
L29 38.33 - 33.33 Pole TP35.4293x34.5742x0.5438 29 -24.61 3698.26 41.4 Pass 
L30 33.33 - 33 Pole TP35.4858x35.4293x0.5438 30 -24.70 3704.24 41.4 Pass 
L31 33 - 32.75 Pole TP35.5285x35.4858x0.5438 31 -24.77 3708.78 41.5 Pass 
L32 32.75 - 27.75 Pole TP36.3837x35.5285x0.5438 32 -26.19 3799.44 42.0 Pass 
L33 27.75 - 23 Pole TP37.1961x36.3837x0.5313 33 -27.56 3797.53 43.4 Pass 
L34 23 - 22.75 Pole TP37.2389x37.1961x0.5813 34 -27.64 4154.13 39.8 Pass 
L35 22.75 - 17.75 Pole TP38.0941x37.2389x0.5813 35 -29.18 4251.04 40.2 Pass 
L36 17.75 - 12.75 Pole TP38.9493x38.0941x0.5688 36 -30.74 4255.83 41.4 Pass 
L37 12.75 - 7.75 Pole TP39.8045x38.9493x0.5688 37 -32.32 4350.65 41.7 Pass 
L38 7.75 - 2.75 Pole TP40.6596x39.8045x0.5563 38 -33.92 4349.14 42.9 Pass 
L39 2.75 - 0 Pole TP41.13x40.6596x0.5563 39 -34.80 4400.15 43.0 Pass 

              Summary   
            Pole (L10) 81.1 Pass 
      RATING = 81.1 Pass 

*NOTE: Above stress ratios for reinforced sections are approximate. More exact calculations are 
presented in Appendix C. 
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APPENDIX C 
 

ADDITIONAL CALCULATIONS 
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TNX Geometry Input

5

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

10 -
11 -
12 -
13 -
14 -
15 -
16 -
17 -
18 -
19 -
20 -
21 -
22 -
23 -
24 -
25 -
26 -
27 -
28 -
29 -
30 -
31 -
32 -
33 -
34 -
35 -
36 -
37 -
38 -
39 -

33 32.75
33.33 33

32.75 27.75
27.75 23

22.75 17.75
17.75 12.75
12.75 7.75

2.75 0
7.75 2.75

23 22.75

68.75 63.75
73.75 68.75

63.75 58.75
58.75 53.75

53.08 52.83
53.75 53.08

52.83 50.99
50.99 44.91

39.91 38.58
44.91 39.91

120 115
115 110
110 105
105 100
100 95
95 93.33

93.33 88.33
88.33 85.08
85.08 84.83

2.75 18 40.660

A572-65
0.55625 A572-65

39.804 0.56875

41.130 0.55625 A572-65
5 18 39.804 40.660
5 18 38.949

18 38.094 38.949

A572-6518

5 18

0.39375

35.486

0.58125 A572-65
A572-65

0.56875 A572-65
38.094 0.58125

5

37.239
36.384 37.196 0.53125

37.239

A572-65
0.54375 A572-65

0.54375 A572-65
5 18 34.574 35.429 0.54375

5

0.25 18 37.196

0.25 18 35.486 35.529 0.54375
18 35.529 36.384

4.75

38.58 38.33
38.33 33.33

6.08 18 32.409 33.449 0.4 A572-65

A572-65
0.25

0.33 18 35.429

1.33 18 34.304
0.4 A572-65

A572-65
0.55625 A572-65

6.92

5 18 33.449 34.304

18 34.531 34.574

0.25 18 32.489

A572-65
5

0.67 18 32.374
32.532 0.53125

5.08 18 32.532 33.715
A572-65

0.53125 A572-65

18 30.664 31.519

0.4375 A572-65
A572-65

0.41875 A572-65

32.489 0.41875 A572-65
5 18 31.519 32.374 0.41875

28.954 29.809
0.25 18 28.912 28.954

5 18

0.83

5 18
29.809 30.664 0.43125

5 18 27.060 27.915 0.39375 A572-65
0.25

84.83 79.83
5 18 27.91579.83 74.83

0.44375 A572-65

28.770 0.3875
18 28.770 28.91274.83 74

74 73.75

5 18 25.606 26.461 0.21875
0.1875 A572-65

A572-65
0.21875 A572-65

18 27.017 27.060 0.4
18 26.461 27.017

A572-65
3.25

25.696 0.1875 A572-65
5 18 23.985 24.841 0.1875

5.92 4.25 18 25.696 26.708

A572-65
5 18 24.841

18 22.275 23.130 0.1875

20.565 21.420
21.420 22.275 0.1875

18

A572-65
5 18 23.130 23.985 0.1875 A572-65
5

Section Height (ft) Section Length (ft)
Lap Splice Length 

(ft) Number of Sides Top Diameter (in)
Bottom Diameter 

(in)
18.855140 135

135 130
125
120

130
125

Increment (ft):

0.1875
18 18.855 19.710

Wall Thickness (in)

0.1875
5 18 19.710 20.565 0.1875
5

0.18755

5 18 18.000

Tapered Pole 
Grade
A572-65
A572-65

A572-65

A572-65
A572-65

5 18

A572-65
0.3875

1.083

34.531

1.000
1.000
1.000
1.000
1.000

1.043
1.043
1.030
1.043
1.020

1.076
1.135
1.124
1.139
1.034
1.044

0.945

1.000
0.949
0.952

0.946
0.961
0.949
0.948

1.000
1.000

1.000
1.000
1.000
1.000

0.955
0.953
0.945

1.008

A572-65

Weight 
Multiplier

1.018
1.006
1.018
1.012

40 18 A572-65
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TNX Section Forces

5

Pu         (K)
Mux     (kip-

ft) Vu              (K)
### 1 - 3.55 28.10 5.27
### 2 - 3.82 55.15 5.55
### 3 - 5.07 85.98 6.77
### 4 - 5.37 120.57 7.06
### 5 - 9.99 175.97 12.17
### 6 - 10.38 237.50 12.44
### 7 - 10.80 300.35 12.70
### 8 - 11.24 364.48 12.96
### 9 - 11.71 429.89 13.21
### 10 - 11.86 452.01 13.30
### 11 - 12.63 519.27 13.61
### 12 - 12.98 563.76 13.78
### 13 - 13.03 567.20 13.78
### 14 - 13.81 636.90 14.10
### 15 - 14.61 708.17 14.41
### 16 - 14.74 720.15 14.46
### 17 - 14.79 723.77 14.47
### 18 - 15.69 796.94 14.80
### 19 - 16.61 871.71 15.11
### 20 - 17.54 948.05 15.43
### 21 - 18.49 1025.93 15.73
### 22 - 18.62 1036.48 15.77
### 23 - 18.69 1040.42 15.78
### 24 - 19.17 1069.58 15.91
### 25 - 21.70 1167.74 16.37
### 26 - 22.83 1250.25 16.64
### 27 - 23.13 1272.42 16.72
### 28 - 23.21 1276.60 16.72
### 29 - 24.61 1360.97 17.02
### 30 - 24.70 1366.59 17.04
### 31 - 24.77 1370.85 17.05
### 32 - 26.19 1456.84 17.34
### 33 - 27.56 1539.82 17.60
### 34 - 27.64 1544.22 17.61
### 35 - 29.18 1632.92 17.88
### 36 - 30.74 1722.88 18.11
### 37 - 32.32 1814.04 18.35
### 38 - 33.92 1906.36 18.59
### 39 - 34.80 1957.64 18.72

33 32.75
33.33 33

32.75 27.75
27.75 23

22.75 17.75
17.75 12.75
12.75 7.75

2.75 0
7.75 2.75

23 22.75

68.75 63.75
73.75 68.75

63.75 58.75
58.75 53.75

53.08 52.83
53.75 53.08

52.83 50.99
50.99 44.91

39.91 38.58
44.91 39.91

120 115
115 110
110 105
105 100
100 95
95 93.33

93.33 88.33
88.33 85.08
85.08 84.83

38.58 38.33
38.33 33.33

84.83 79.83
79.83 74.83
74.83 74

74 73.75

Section Height (ft)
140 135
135 130

125
120

130
125

Increment (ft): TNX Output

40
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Analysis Results

33.33 - 33
33 - 32.75

32.75 - 27.75
27.75 - 23
23 - 22.75

22.75 - 17.75
17.75 - 12.75
12.75 - 7.75
7.75 - 2.75

2.75 - 0

Elevation (ft)

140 - 135
135 - 130
130 - 125

105 - 100
100 - 95

95 - 93.33
93.33 - 88.33
88.33 - 85.08
85.08 - 84.83
84.83 - 79.83
79.83 - 74.83

74.83 - 74
74 - 73.75

73.75 - 68.75
68.75 - 63.75
63.75 - 58.75
58.75 - 53.75
53.75 - 53.08
53.08 - 52.83
52.83 - 50.99
50.99 - 44.91
44.91 - 39.91
39.91 - 38.58
38.58 - 38.33
38.33 - 33.33

Pole + Reinf. TP40.66x39.804x0.5563 Reinf. 1 Tension Rupture 64.9% Pass
Pole + Reinf. TP41.13x40.66x0.5563 Reinf. 1 Tension Rupture 65.5% Pass

Pole + Reinf. TP37.239x37.196x0.5813 Reinf. 1 Tension Rupture 59.9% Pass
Pole + Reinf. TP38.094x37.239x0.5813 Reinf. 1 Tension Rupture 61.2% Pass

62.5% Pass
Pole + Reinf. TP39.804x38.949x0.5688 Reinf. 1 Tension Rupture 63.7% Pass

Pole + Reinf. TP35.486x35.429x0.5438 Reinf. 5 Tension Rupture 67.8% Pass
Pole + Reinf. TP35.529x35.486x0.5438 Reinf. 5 Tension Rupture 67.8% Pass

69.6% Pass
Pole + Reinf. TP37.196x36.384x0.5313 Reinf. 5 Tension Rupture 71.1% Pass

Pole + Reinf. TP34.304x33.449x0.4 Reinf. 4 Tension Rupture 76.0% Pass
Pole + Reinf. TP34.531x34.304x0.3938 Reinf. 4 Tension Rupture 76.5% Pass

65.8% Pass
Pole + Reinf. TP35.429x34.574x0.5438 Reinf. 5 Tension Rupture 67.6% Pass

Pole + Reinf. TP32.489x32.374x0.4188 Reinf. 2 Tension Rupture 76.7% Pass
Pole + Reinf. TP32.532x32.489x0.5313 Reinf. 2 Tension Rupture 63.6% Pass

64.5% Pass
Pole + Reinf. TP33.449x32.409x0.4 Reinf. 4 Tension Rupture 74.1% Pass

Pole + Reinf. TP29.809x28.954x0.4375 Reinf. 2 Tension Rupture 67.3% Pass
Pole + Reinf. TP30.664x29.809x0.4313 Reinf. 2 Tension Rupture 70.5% Pass

73.5% Pass
Pole + Reinf. TP32.374x31.519x0.4188 Reinf. 2 Tension Rupture 76.4% Pass

Pole + Reinf. TP27.915x27.06x0.3938 Reinf. 6 Tension Rupture 74.6% Pass
Pole + Reinf. TP28.77x27.915x0.3875 Reinf. 6 Tension Rupture 79.1% Pass

79.8% Pass
Pole + Reinf. TP28.954x28.912x0.4438 Reinf. 2 Tension Rupture 63.8% Pass

Pole TP26.708x25.696x0.1875 Pole 80.8% Pass
Pole TP26.461x25.606x0.2188 Pole 73.2% Pass

76.7% Pass
Pole + Reinf. TP27.06x27.017x0.4 Reinf. 6 Tension Rupture 69.8% Pass

Pass

Pole TP23.985x23.13x0.1875 Pole 61.5% Pass

125 - 120
120 - 115
115 - 110
110 - 105

Pole
TP22.275x21.42x0.1875 Pole
TP23.13x22.275x0.1875

Pole TP25.696x24.841x0.1875 Pole 78.3% Pass

Pole

Pole

Component 
Type Size Critical Element % Capacity Pass / Fail

9.0% PassPole TP18.855x18x0.1875 Pole
Pole TP19.71x18.855x0.1875 Pole 16.0% Pass

23.1% PassTP20.565x19.71x0.1875 Pole

Pole 51.9% Pass

Pole TP24.841x23.985x0.1875 Pole

Pole TP27.017x26.461x0.2188 Pole

Pole + Reinf. TP28.912x28.77x0.3875 Reinf. 6 Tension Rupture

Pole + Reinf. TP31.519x30.664x0.4188 Reinf. 2 Tension Rupture

Pole + Reinf. TP33.715x32.532x0.5313 Reinf. 2 Tension Rupture

Pole + Reinf. TP34.574x34.531x0.5563 Reinf. 5 Tension Rupture

Pole + Reinf. TP36.384x35.529x0.5438 Reinf. 5 Tension Rupture

Pole + Reinf. TP38.949x38.094x0.5688 Reinf. 1 Tension Rupture

70.3% Pass

Overall 80.8% Pass

Summary
Pole 80.8% Pass

Pole TP21.42x20.565x0.1875 Pole 30.0% Pass
41.2%

Reinforcement 79.8% Pass

CCIpole - version 4.5.0 Analysis Date: 10/7/2020Page 4



Additional Calculations

Pole R1 R2 R3 R4 R5 R6
140 - 135 9.0%
135 - 130 16.0%
130 - 125 23.1%
125 - 120 30.0%
120 - 115 41.2%
115 - 110 51.9%
110 - 105 61.5%
105 - 100 70.3%
100 - 95 78.3%

95 - 93.33 80.8%
93.33 - 88.33 73.2%
88.33 - 85.08 76.7%
85.08 - 84.83 42.5% 69.8%
84.83 - 79.83 45.9% 74.6%
79.83 - 74.83 49.2% 79.1%

74.83 - 74 49.8% 79.8%
74 - 73.75 43.6% 63.8%

73.75 - 68.75 46.5% 67.3%
68.75 - 63.75 49.3% 70.5%
63.75 - 58.75 52.1% 73.5%
58.75 - 53.75 54.7% 76.4%
53.75 - 53.08 55.1% 76.7%
53.08 - 52.83 46.4% 63.6% 54.7%
52.83 - 50.99 47.3% 64.5% 54.1%
50.99 - 44.91 60.2% 74.1%
44.91 - 39.91 62.1% 76.0%
39.91 - 38.58 62.6% 76.5%
38.58 - 38.33 44.0% 56.8% 65.8%
38.33 - 33.33 45.5% 58.4% 67.6%

33.33 - 33 45.6% 58.5% 67.8%
33 - 32.75 45.7% 58.6% 67.8%

32.75 - 27.75 47.3% 60.1% 69.6%
27.75 - 23 48.7% 61.5% 71.1%
23 - 22.75 44.2% 59.9% 58.5%

22.75 - 17.75 45.6% 61.2% 59.8%
17.75 - 12.75 46.9% 62.5% 61.1%
12.75 - 7.75 48.3% 63.7% 62.3%
7.75 - 2.75 49.6% 64.9% 63.4%

2.75 - 0 50.3% 65.5% 64.1%
Note: Section capacity checked in 5 degree increments.
         Rating per TIA-222-H Section 15.5.

% Capacity*Section               
Elevation (ft)

36.00 68.99
36.00 69.75
36.00 70.52
36.00 71.28
36.00 72.04
36.00 72.46

18.00 47.61
18.00 48.37
18.00 48.57
31.50 62.11
31.50 62.88
31.50 62.93
31.50 62.96
31.50 63.73
31.50 64.45

13.50 33.42
18.00 37.95
18.00 38.54
18.00 39.14
18.00 39.73
18.00 40.33
18.00 40.40
36.00 58.43
36.00 58.65

n/a 14.16
n/a 14.67
n/a 15.18
n/a 15.35
n/a 18.22
n/a 18.61

13.50 32.14
13.50 32.73
13.50 33.32

6523 12945 34.52
6966 13663 35.28
7427 14406 36.04
7690 14825 36.46

6422
6697
6978
7135

4927 9372 31.43
4945 9400 31.46
5314 9978 32.23
5681 10547 32.95
5696 11584 32.99
6100 12252 33.75

4444
4455
4664
4867
5889
6152

3067 7174 22.65
4167 5857 29.61
4496 6271 30.37
4586 6384 30.57
4555 8782 30.61
4904 9335 31.38

4107
1690
1775
1798
4227
4431

2272 4435 20.54
2475 4758 21.14
2689 5096 21.73
2915 5449 22.33
2947 5498 22.40
2979 7011 22.43

2163
2284
2407
2534
2551
4032

1688 1688 18.61
1696 3036 18.64
1863 3286 19.23
2041 3548 19.82
2071 3593 19.92
2081 4127 19.952047

n/a
1341
1423
1507
1522

1126 1126 14.67
1247 1247 15.18
1290 1290 15.35
1585 1585 18.22

n/a
n/a
n/a
n/a
n/a
n/a

719 719 12.64
810 810 13.14

Reinf.
n/a
n/a
n/a
n/a
n/a

908 908 13.65
1013 1013 14.16

636 636 12.13

Pole Total Pole
489 489 11.11
559 559 11.62

n/a

13.14
13.65

n/a
n/a

11.11
11.62
12.13
12.64

Reinf. Total

Moment of Inertia (in4) Area (in2)

n/a
n/a
n/a
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Monopole Base Plate Connection

*TIA-222-H Section 15.5 Applied

#VALUE!

Anchor Rod Data Anchor Rod Summary (units of kips, kip-in)
GROUP 1:   (8) 2-1/4" ø bolts (A615-75 N; Fy=75 ksi, Fu=100 ksi) on 48.26" BC GROUP 1:    
GROUP 2:   (4) 2-1/4" ø bolts (A193 Gr. B7 N; Fy=105 ksi, Fu=125 ksi) on 48.26" BC             Pu_c = 166.46 φPn_c = 268.39 Stress Rating
             Vu = 2.34 φVn = 120.77 59.1%
Base Plate Data             Mu = n/a φMn = n/a Pass
55.11" OD x 2.5" Plate (A572-50; Fy=50 ksi, Fu=65 ksi)
 GROUP 2:   
Stiffener Data             Pu_c = 161.96 φPn_c = 375.74 Stress Rating
N/A             Vu = 0 φVn = 169.08 41.1%
             Mu = 0 φMn = 179.4 Pass
Pole Data
41.13" x 0.28125" 18-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi) Base Plate Summary  
 Max Stress (ksi): 27.92 (Flexural)
 Allowable Stress (ksi): 45  
 Stress Rating: 59.1% Pass
 
 
 
 
 
 
 
 
 
 
 
 
 

52.20
28.08

Adjusted Pole Reactions

BU # 826848

Applied Loads

Site Name Public Storage-Briggs Ch
Order # 525942 Rev 0

Analysis Considerations

Site Info

TIA-222 Revision H
Grout Considered: No

Analysis ResultsConnection Properties

Iar (in) 0

Moment (kip-ft) 1957.64
Axial Force (kips) 34.80

Shear Force (kips) 18.72

Moment (kip-ft) 
Axial Force (kips) 

Shear Force (kips) 

0.00

Analysis Date: 10/7/2020CCIplate - Version 3.7.2
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ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-16
Risk Category: II
Soil Class: D - Default (see 

Section 11.4.3)

Elevation: 356.26 ft (NAVD 88)
Latitude:
Longitude:

39.074992
-76.942228

Wind
Results:

Data Source: 
Date Accessed: 

Wind Speed: 113 Vmph
10-year MRI 75 Vmph
25-year MRI 84 Vmph
50-year MRI 89 Vmph
100-year MRI 95 Vmph

ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4
Mon Oct 05 2020

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-16 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2.

Mountainous terrain, gorges, ocean promontories, and special wind regions should be examined for unusual wind 
conditions.
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SS : 0.134
S1 : 0.043
Fa : 1.6
Fv : 2.4
SMS : 0.214
SM1 : 0.103
SDS : 0.143

SD1 : 0.069
TL : 8
PGA : 0.069
PGA M : 0.111
FPGA : 1.6
Ie : 1
Cv : 0.7

Design Response SpectrumDesign Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumRMCE   Response Spectrum  

S  (g) vs T(s)a

Design Vertical Response SpectrumDesign Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumRMCE   Vertical Response Spectrum  

S  (g) vs T(s)a

Seismic

Site Soil Class: 
Results:

Seismic Design Category

D - Default (see Section 11.4.3)

B

Data Accessed: 
Date Source: 

Mon Oct 05 2020
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 
Table 1.5-2. Additional data for site-specific ground motion procedures in 
accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.
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Ice
Results:

Data Source: 
Date Accessed: 

Ice Thickness: 1.00 in.
Concurrent Temperature: 15 F
Gust Speed: 40 mph

Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8
Mon Oct 05 2020

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 500-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.
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LOCATION MAP

NO SCALE

SITE INFORMATION

CARRIER/APPLICANT:

SHEET #

DRAWING INDEX
SHEET DESCRIPTION

SITE PHOTO

T-MOBILE SITE NUMBER:
T-MOBILE SITE NAME:
T-MOBILE PROJECT:

BUSINESS UNIT #:
SITE ADDRESS:
COUNTY:
SITE TYPE:
TOWER HEIGHT:

7WAN285K
PUBLIC STORAGE-BRIGGS CHA
ANCHOR

826848

MONTGOMERY
MONOPOLE
140'-0"

3351 BRIGGS CHANEY ROAD
SILVER SPRING, MD 20904

BALTIMORE GAS AND ELECTRIC
(410) 685-0123

ELECTRIC PROVIDER:

VERIZON
(800) 483-2000

TELCO PROVIDER:

GROUND ELEVATION:

39° 4' 29.97" N
76° 56' 32.02" W

U

FACILITY IS UNMANNED AND NOT FOR
HUMAN HABITATION

OCCUPANCY CLASSIFICATION:

A.D.A. COMPLIANCE:

MAP/PARCEL #:

MONTGOMERY COUNTYJURISDICTION:

01831954

PUBLIC STORAGE-BRIGGS CHA

MONTGOMERY

AREA OF CONSTRUCTION: EXISTING

NAD83

EOF

PROPERTY OWNER:

CROWN CASTLE
2000 CORPORATE DRIVE
CANONSBURG, PA 15317

TOWER OWNER:

IIBTYPE OF CONSTRUCTION:

354'

3351 BRIGGS CHANEY ROAD
SILVER SPRING, MD 20904

SHURGARD MARYLAND PROPERTIES INC
C/O SSC ACQ DEPT PT-MD-08080 PO BOX 25025
GLENDALE, CA 91020

CROWN CASTLE USA INC.
SITE NAME:

LAT/LONG TYPE:
LONGITUDE:
LATITUDE:

CURRENT ZONING:

COUNTY:

SITE ADDRESS: TITLE SHEETT-1

OVERALL SITE PLANC-1.1

C-2

C-3

C-4

FINAL EQUIPMENT SCHEDULE
TOWER ELEVATION & ANTENNA PLANS

GENERAL NOTEST-2

EQUIPMENT SPECS

T-MOBILE
12920 SE 38TH STREET
BELLEVUE, WA 98006

PROJECT TEAM
A&E FIRM:

CROWN CASTLE
USA INC. DISTRICT
CONTACTS:

KIMLEY-HORN & ASSOCIATES, INC.  COA: 47923
3875 EMBASSY PKWY, SUITE 280
AKRON, OH 44333
KEVIN.CLEMENTS@KIMLEY-HORN.COM

SHANNON CAMPBELL - PROJECT MANAGER
SHANNON.CAMPBELL@CROWNCASTLE.COM

3 CORPORATE PARK DRIVE, SUITE 101
CLIFTON PARK, NY 12065

STRUCTURAL ANALYSIS:
DATED:

APPLICABLE CODES/REFERENCE DOCUMENTS

BY CROWN CASTLE (1887883))
10/08/20

REFERENCE DOCUMENTS:

ALL WORK SHALL BE PERFORMED AND MATERIALS INSTALLED IN ACCORDANCE WITH THE
CURRENT EDITIONS OF THE FOLLOWING CODES AS ADOPTED BY THE LOCAL GOVERNING
AUTHORITIES. NOTHING IN THESE PLANS IS TO BE CONSTRUED TO PERMIT WORK NOT
CONFORMING TO THESE CODES:

CODE TYPE                               CODE
BUILDING 2018 IBC
MECHANICAL 2018 IMC
ELECTRICAL 2017 NEC

MOUNT ANALYSIS:
DATED:

BY TOWER ENGINEERING PROFESSIONALS (PROJECT #: 50342.447392)
09/30/2020

RFDS REVISION:
DATED:

7
9/15/2020
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TO ALTER THIS DOCUMENT.

1T-1
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421 FAYETTEVILLE ST, SUITE 600
RALEIGH, NC 27601

COA #47923

1 11/11/20 WRS MCKREVISED PER CLIENT

C-1.2 EXISTING EQUIPMENT PLAN

C-5 EQUIPMENT SPECS

C-6 EQUIPMENT SPECS

E-1 PANEL SCHEDULE & ONE-LINE DIAGRAM

G-1 GROUNDING DETAILS

C-1.3 FINAL EQUIPMENT PLAN

1. GROUND SCOPE OF WORK:
REMOVE (1) 2106 CABINET
INSTALL (1) 6160 SSC CABINET
INSTALL (1) B160 BATTERY CABINET
INSTALL (1) BB 6630 BASEBAND RADIOS
INSTALL (1) BB 6648 BASEBAND RADIO
INSTALL (1) XMU MULTIPLEXER
INSTALL (1) PSU 4813
INSTALL (2) 6x12 HCS (1-3/8")

2. TOWER SCOPE OF WORK:
REMOVE (3) ANTENNAS
REMOVE (3) TMAS
INSTALL (3) ANTENNAS
INSTALL (3) RRH'S

3. ALL DRAWINGS CONTAINED HEREIN ARE FORMATTED FOR 11X17. CONTRACTOR SHALL VERIFY
ALL PLANS AND EXISTING DIMENSIONS AND CONDITIONS ON THE JOB SITE AND SHALL
IMMEDIATELY NOTIFY THE ENGINEER IN WRITING OF ANY DISCREPANCIES BEFORE
PROCEEDING WITH THE WORK OR BE RESPONSIBLE FOR SAME.

4. PRIOR TO ACCESSING/ENTERING THE SITE YOU MUST CONTACT THE CROWN NOC AT (800)
788-7011 & CROWN CONSTRUCTION MANAGER.

SCOPING NOTES

CALL MARYLAND ONE CALL
(800) 282-8555

CALL 3 WORKING DAYS
BEFORE YOU DIG!

E-2 PANEL SCHEDULE & PANEL PHOTO

11/11/20
Exp. 10/08/21(
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Radio Frequency Emissions Analysis Report 
T-Mobile Wireless Monopole Facility

November 13, 2020 

Analysis Format: Theoretical Calculations 

Statement of Compliance 
T-Mobile will be compliant with FCC Regulations once the mitigation measures

recommended in this report are implemented. 
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Overview 

Centerline Communications, LLC (“Centerline”) has been contracted to provide a Radio Frequency (RF) 
Analysis for the following T-Mobile wireless monopole facility to determine whether the facility is in 
compliance with federal standards and regulations regarding RF emissions. This analysis includes 
theoretical emissions calculations for all existing equipment for T-Mobile . 

The facility is located on a monopole in Silver Spring, Maryland. Access to the facility is restricted to 
authorized personnel and facility management. 

Analysis Site Data 
Site ID: 7WAN285K 

Site Name: Public Storage-Briggs Cha 
Site Address: 3351 Briggs Chaney RD, Silver Spring, MD 20904 
Site Latitude: 39.075030 

Site Longitude: -76.94225
Facility Type: Monopole 

Compliance Summary 
Status: T-Mobile will be compliant with FCC Regulations Upon

Installation of Signage 
Site Modeled Composite MPE% (General Public Limit): 0.20 % 
T-Mobile Max Modeled MPE% (General Public Limit): 0.20 %

Lock or Control Measures if Present: Unknown 
In addition to the T-Mobile antennas and radio equipment there are antennas and radio equipment for 
Verizon, & Crown Castle which have been included in this analysis as part of the overall site compliance 
determination.  

*To be conservative, all sites are considered uncontrolled for modeling purposes unless confirmed
otherwise by a site visit.
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FCC Guidelines 

All power density values used in this report were analyzed as a percentage of current Maximum 
Permissible Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. 
The FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter 
(μW/cm2). The number of μW/cm2 calculated at each sample point is called the power density. The 
exposure limit for power density varies depending upon the frequencies being utilized. Wireless Carriers 
and Paging Services use different frequency bands each with different exposure limits, therefore it is 
necessary to report results and limits in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure 
rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure 
(MPE) limits for General Population/Uncontrolled environments as defined below. 

General Population/Uncontrolled exposure limits apply to situations in which the general public may be 
exposed or in which persons who are exposed as a consequence of their employment may not be made 
fully aware of the potential for exposure or cannot exercise control over their exposure.  Therefore, 
members of the general public would always be considered under this category when exposure is not 
employment related, for example, in the case of a telecommunications tower that exposes persons in a 
nearby residential area. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter (μW/cm2). The general population exposure limit for the 600, 700, and 800 MHz Bands is 
approximately 400 μW/cm2, 467 μW/cm2, and 567 μW/cm2 respectively, and the general population 
exposure limit for the 1900 MHz PCS, 2100 MHz AWS, 2500 MHz, 3500 MHz CBRS, 5000 MHz LAA, 28GHz, 
and 39GHz  bands is 1000 μW/cm2. Because each carrier will be using different frequency bands, and each 
frequency band has different exposure limits, it is necessary to report percent of MPE rather than power 
density. Reference the Site Antenna Data Table for list of frequencies in operation at this site. 

Occupational/Controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure, have been properly trained in RF safety and can exercise control over 
their exposure.  Occupational/Controlled exposure limits also apply where exposure is of a transient 
nature as a result of incidental passage through a location where exposure levels may be above general 
population/uncontrolled limits (see below), as long as the exposed person has been made fully aware of 
the potential for exposure, have been trained in RF safety and can exercise control over his or her 
exposure by leaving the area or by some other appropriate means. The Occupational/Controlled exposure 
limits all utilized frequency bands is five (5) times the FCC’s General Public / Uncontrolled exposure limit. 

Additional details can be found in FCC OET 65. 
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Calculation Methodology & Data 

Centerline has performed theoretical calculations on all transmission equipment located on this facility. 
All calculations have been performed using the RoofMaster® software from Waterford Consultants LLC. 
This software performs calculations using a cylindrical model for very conservative power density 
predictions within the near-field of the antenna where the antenna pattern has not truly formed yet. 
Within this area power density values tend to decrease based upon an inverse distance function. At the 
point where it is appropriate for modeling to change from near-field calculations to far-field calculations 
the power decreases inversely with the square of the distance. This modeling technique is accurate with 
low antenna centerlines, such as rooftops, where persons can get close to the antennas and pass 
through fields in close proximity.  

The below calculation in Figure 1 shows the theoretical distribution of power over an imaginary cylinder 
with equal power distribution in all directions. 

Figure 1: Distribution of power over an imaginary cylinder in all directions 

This model can be modified for directional antennas to show directionality of power distribution. This 
formula will tend to be conservative as it assumes that all power is focused between the 3 dB power roll 
off points as shown in Figure 2.  

Figure 2: Distribution of power over an imaginary cylinder in all directions inside the half power roll off 
points (HBW) 
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The proposed antenna configuration for T-Mobile and any other known wireless carriers at this facility 
are shown below in Table 1 – Site Antenna Data Table.  

All calculations for this facility were performed assuming that all radios were running at full power and 
were uncombined in their RF paths with the configuration shown in table 1. FCC OET Bulletin 65 – 
Edition 97-01 recommends that modeling of this nature should be done as described prior to yield a 
worst-case scenario. Due to the dynamic nature of many deployed systems the “real world” values will 
most likely be less than those shown in this report due to worst-case values being shown in all instances. 

For all “Other” systems on this facility, exact equipment was used if available. In instances where 
“Other” system equipment was not available, standard radio configurations for these systems were 
utilized based upon prior experience with these systems on facilities in this area.   

Site Antenna Data Table 

Sector Operator 
Frequency 
Band 

TX 
Power 
Per 
Channel 

Tx 
# ERP Antenna Make Antenna Model 

Gain 
(dBd) Az (°) 

Antenna 
Centerline 
Height (ft) 

Z Value 
(ft)** 

A1 T-Mobile L2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 LTE 

TB 
22.35 30 140 138.62 

A1 T-Mobile N2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 NR 

TB 
22.35 30 140 138.62 

A1 T-Mobile L/N2500 60 1 3222.19 ERICSSON 
SON_AIR6449 2500 LTE 

MACRO 
17.3 30 140 138.62 

A2 T-Mobile L2100 30 4 4307.06 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.55 30 140 137.72 

A2 T-Mobile L1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 30 140 137.72 

A2 T-Mobile G1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 30 140 137.72 

A3 T-Mobile L700 40 2 1694.69 RFS 
APXVAARR24 43-U-

NA20 
13.26 30 140 136.00 

A3 T-Mobile L600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 30 140 136.00 

A3 T-Mobile N600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 30 140 136.00 

A3 T-Mobile L1900 40 2 3041.52 RFS 
APXVAARR24_43-U-

NA20 
15.8 30 140 136.00 

A3 T-Mobile U1900 40 2 3041.52 RFS 
APXVAARR24_43-U-

NA20 
15.8 30 140 136.00 

B4 T-Mobile L700 40 2 1694.69 RFS 
APXVAARR24 43-U-

NA20 
13.26 210 140 136.00 

B4 T-Mobile L600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 210 140 136.00 

B4 T-Mobile N600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 210 140 136.00 

B4 T-Mobile U1900 40 2 3041.52 RFS 
APXVAARR24_43-U-

NA20 
15.8 210 140 136.00 

B4 T-Mobile L1900 40 2 3041.52 RFS 
APXVAARR24_43-U-

NA20 
15.8 210 140 136.00 

B5 T-Mobile L2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 LTE 

TB 
22.35 210 140 138.62 

B5 T-Mobile N2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 NR 

TB 
22.35 210 140 138.62 
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B5 T-Mobile L/N2500 60 1 3222.19 ERICSSON 
SON_AIR6449 2500 LTE 

MACRO 
17.3 210 140 138.62 

B6 T-Mobile L2100 30 4 4307.06 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.55 210 140 137.72 

B6 T-Mobile L1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 210 140 137.72 

B6 T-Mobile G1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 210 140 137.72 

C7 T-Mobile L2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 LTE 

TB 
22.35 300 140 138.62 

C7 T-Mobile L2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 NR 

TB 
22.35 300 140 138.62 

C7 T-Mobile L/N2500 60 1 3222.19 ERICSSON 
SON_AIR6449 2500 LTE 

MACRO 
17.3 300 140 138.62 

C8 T-Mobile L700 40 2 1694.69 RFS 
APXVAARR24 43-U-

NA20 
13.26 300 140 136.00 

C8 T-Mobile L600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 300 140 136.00 

C8 T-Mobile N600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 300 140 136.00 

C8 T-Mobile U1900 40 2 2951.82 RFS 
APXVAARR24_43-U-

NA20 
15.67 300 140 136.00 

C8 T-Mobile L1900 40 2 2951.82 RFS 
APXVAARR24_43-U-

NA20 
15.67 300 140 136.00 

C9 T-Mobile L2100 30 4 4307.06 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.55 300 140 137.72 

C9 T-Mobile L1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 300 140 137.72 

C9 T-Mobile G1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 300 140 137.72 

10 Verizon 850 40 4 2924.96 GENERIC PANEL 6FT 12.62 30 118 115.00 
11 Verizon 1900 40 4 6139.32 GENERIC PANEL 6FT 15.84 30 118 115.00 
12 Verizon 2100 40 4 6968.19 GENERIC PANEL 6FT 16.39 30 118 115.00 
13 Verizon 700 40 4 2736.02 GENERIC PANEL 6FT 12.33 30 118 115.00 
14 Verizon 850 40 4 2924.96 GENERIC PANEL 6FT 12.62 210 118 115.00 
15 Verizon 1900 40 4 6139.32 GENERIC PANEL 6FT 15.84 210 118 115.00 
16 Verizon 2100 40 4 6968.19 GENERIC PANEL 6FT 16.39 210 118 115.00 
17 Verizon 700 40 4 2736.02 GENERIC PANEL 6FT 12.33 210 118 115.00 
18 Verizon 850 40 4 2924.96 GENERIC PANEL 6FT 12.62 300 118 115.00 
19 Verizon 1900 40 4 6139.32 GENERIC PANEL 6FT 15.84 300 118 115.00 
20 Verizon 2100 40 4 6968.19 GENERIC PANEL 6FT 16.39 300 118 115.00 
21 Verizon 700 40 4 2736.02 GENERIC PANEL 6FT 12.33 300 118 115.00 

 Table 1: Total Site Antenna data table **(Z Value is distance from bottom of antenna to walking 
surface) 
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Results 

All calculations performed based upon the data listed for this facility have produced results that are 
within allowable limits for General Population  for exposure to RF emissions as specified by federal 
standards. 

T-Mobile’s RF Exposure: Responsibilities, Procedures & Guidelines document states that microwave
dishes are compliant if they are mounted 20 feet or greater above any accessible walking or working
surface.

Maximum Predicted MPE Level on Site: % of MPE Limit: Location: 
Accessible General Population MPE Limits: 0.20% 

Sector A 
Accessible Occupational MPE Limits: 0.04% 

Ground Level Assessment: % of MPE Limit: 
Ground Level General Population MPE Limits: 0.20% 

Ground Level Occupational MPE Limits: 0.04% 

Sector A: Transmitting over Adjacent Building % of MPE Limit: *Distance from Antenna:
Accessible General Population MPE Limits: 0.20% 0 

Accessible Occupational MPE Limits: 0.04% 0 

Sector B: Transmitting over Ground Level % of MPE Limit: *Distance from Antenna:
Accessible General Population MPE Limits: 0.15% 0 

Accessible Occupational MPE Limits: 0.03% 0 

Sector C: Transmitting over Ground Level % of MPE Limit: *Distance from Antenna:
Accessible General Population MPE Limits: 0.15% 0 

Accessible Occupational MPE Limits: 0.03% 0 

*Distance from Antenna is the distance that the MPE limits are exceeded from the front face of the antenna,
outward across an accessible area. 
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APPENDIX A: Emissions Thresholds for Walking Surfaces 
and Signage 



Ground (0'ft.) 

Emissions Thresholds for Walking Surfaces for: 

7WAN285K / Public Storage-Briggs Cha 
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Adjacent Building (20'ft.) 

Emissions Thresholds for Walking Surfaces for: 
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Ground (0ft.) Surrounding Area 

Emissions Thresholds for Walking Surfaces for: 
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Adjacent Building (20ft.) Surrounding Area 

Emissions Thresholds for Walking Surfaces for: 
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1 0 1 0 

Signage Diagram 

Signage for: 

7WAN285K/ Public Storage-Briggs Cha 

Signage Count 

Existing Item 

Proposed Item 
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Compliance Actions: 

Compliance Actions:
Access  Install (1) Guideline sign on the base of the monopole.

 Install (1) Caution sign on the base of the monopole.
Alpha Sector  No Action Needed.

Beta Sector  No Action Needed.
Gamma sector  No Action Needed.

Notes:  If there is a fixed climbing point located on this site, the Guideline and
Caution signs should be installed at that location.



7WAN285K / Public Storage-Briggs Cha 

Centerline Communications, LLC    750 W Center St      West Bridgewater    MA    02379      P a g e  | 16 

APPENDIX B: RF Signage Description Table 
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Sign Description 

RF Guideline Sign 
Gives guidelines on how to proceed in areas that may exceed either the 

FCC’s General Population or Occupational emissions limits. 

Blue Notice Sign 
Used to inform individuals that they are entering an area that may exceed 
the FCC’s General Population limits. Must be placed anywhere the public 
can get within 30 feet vertically or horizontally of an antenna.  

Yellow Caution Sign 
Used to inform individuals that they are entering an area that may exceed 
the either the FCC’s General Population or Occupational Emissions limits. 
It must be placed so it is visible from all approachable sides. It must also 

be just outside of the area predicted to exceed the MPE limits so it can be 
read without standing within the affected area. 

Red Warning Sign 
Used to inform individuals that they are entering an area that may exceed 
5x the FCC’s Occupational emissions limit. It must be placed so it is visible 

from all approachable sides. It must also be just outside of the area 
predicted to exceed the MPE limits so it can be read without standing 

within the affected area. 
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APPENDIX C: FCC Emissions Threshold Limits 



7WAN285K / Public Storage-Briggs Cha 

Centerline Communications, LLC    750 W Center St      West Bridgewater    MA  02379      P a g e  | 19 

Table 1: Limits for Maximum Permissible Exposure (MPE) 

(A) Limits for Occupational/Controlled Exposure 

Frequency Range 
(MHz) 

Electric Field Strength 
(E) 

(V/m) 

Magnetic Field Strength 
(H) 

(A/m) 

Power Density (S) 

(mW/cm2) 

Averaging Time [E]2, 
[H]2, or S

(minutes) 

0.3-3.0 614 1.63 (100)* 
6 

3.0-30 1842/f 4.89/f (900/f2)* 
6 

30-300 61.4 0.163 1.0 
6 

300-I,500 -- -- f/300 
6 

1,500-100,000 -- -- 5 
6 

(B) Limits for General Public/Uncontrolled Exposure 

Frequency Range 
(MHz) 

Electric Field Strength 
(E) 

(V/m) 

Magnetic Field Strength 
(H) 

(A/m) 

Power Density (S) 

(mW/cm2) 

Averaging Time [E]2, 
[H]2, or S

(minutes) 

0.3-1.34 614 1.63 (100)* 
30 

1.34-30 824/f 2.19/f (180/f2)* 
30 

30-300 27.5 0.073 0.2 
30 

300-I,500 -- -- f/1,500 
30 

1,500-100,000 -- -- 1.0 
30 

f = Frequency in (MHz) 

* Plane-wave equivalent power density
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APPENDIX D: Certifications 
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I, Michelle Stone, preparer of this report certify that I am fully trained and aware of the Rules and 
Regulations of both the Federal Communications Commissions (FCC) and the Occupational Safety and 
Health Administration (OSHA) with regard to Human Exposure to Radio Frequency Radiation.  I have 
been trained in the procedures and requirements outlined in T-Mobile’s FCC Regulatory Compliance 
Manual. 

Michelle Stone 

11/13/2020 

I, Brandon Green, reviewer and approver of this report certify that I am fully trained and aware of the 
Rules and Regulations of both the Federal Communications Commissions (FCC) and the Occupational 
Safety and Health Administration (OSHA) with regard to Human Exposure to Radio Frequency Radiation. 
I have been trained in the procedures and requirements outlined in T-Mobile’s FCC Regulatory 
Compliance Manual. 

Brandon Green 

11/13/2020 



tnxTower Report - version 8.0.7.5 

Date:   October 08, 2020 

Stephanie Lipscomb Crown Castle 
Crown Castle 2000 Corporate Drive 
370 Mallory Station Road Suite 505 Canonsburg, PA 15317 
Franklin, TN 37067 (724) 416-2000

Subject: Structural Analysis Report 

Carrier Designation: T-Mobile Co-Locate
Carrier Site Number: 7WAN285K
Carrier Site Name:    Public Storage-Briggs Cha 

Crown Castle Designation: Crown Castle BU Number: 826848
Crown Castle Site Name:          Public Storage-Briggs Cha 
Crown Castle JDE Job Number: 616150
Crown Castle Work Order Number: 1887883
Crown Castle Order Number: 525942 Rev. 0 

Engineering Firm Designation: Crown Castle Project Number: 1887883

Site Data: 3351 Briggs Chaney Road, Silver Spring, Montgomery County, MD 
Latitude 39° 4' 29.97'', Longitude -76° 56' 32.02'' 
140 Foot - Monopole Tower 

Dear Stephanie Lipscomb, 

Crown Castle is pleased to submit this “Structural Analysis Report” to determine the structural integrity of the 
above mentioned tower. 

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

LC7: Proposed Equipment Configuration Sufficient Capacity 

This analysis has been performed in accordance with the 2018 International Building Code based upon an 
ultimate 3-second gust wind speed of 113 mph. Applicable Standard references and design criteria are listed in 
Section 2 - Analysis Criteria. 

Structural analysis prepared by: Jared Koski /AM 

Respectfully submitted by: 

, P.E. 
Senior Project Engineer 

Digitally signed 
by Ali 
Abbaszadeh 
Date: 2020.10.08 
13:12:47 -05'00'
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1) INTRODUCTION

This tower is a 140 ft Monopole tower designed by Valmont. The tower has been modified multiple times to 
accommodate additional loading. 

2) ANALYSIS CRITERIA

TIA-222 Revision: TIA-222-H
Risk Category: II
Wind Speed: 113 
Exposure Category: C
Topographic Factor: 1
Ice Thickness: 1 in
Wind Speed with Ice: 40 mph
Service Wind Speed: 60 mph

Table 1 - Proposed Equipment Configuration 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer Antenna Model 

Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 

140.0 

140.0 
3 rfs celwave APXVAARR24_43-U-NA20  

w/ Mount Pipe 

1 
5 

1-1/4
1-5/8

3 ericsson RADIO 4449 B12/B71

140.0 

4 ericsson AIR 32 B2A/B66AA  
w/ Mount Pipe 

3 ericsson AIR6449 B41_T-MOBILE  
w/ Mount Pipe 

3 ericsson RRUS 4415 B25_CCIV2
1 tower mounts T-Arm Mount [TA 701-3]
1 tower mounts Miscellaneous [NA 507-1] 

Table 2 - Other Considered Equipment 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer Antenna Model 

Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 

127.0 127.0 1 tower mounts T-Arm Mount [TA 602-3] - - 

118.0 
120.0 

6 jma wireless MX06FRO840-02 w/ Mount Pipe 

1 
1 

1-1/4
1-5/8

3 nokia AIRSCALE DUAL RRH 4T4R 
B2/66A 320W 

3 nokia AIRSCALE DUAL RRH 4T4R 
B5/13 320W 

1 raycap RRFDC-3315-PF-48
1 raycap RVZDC-6627-PF-48

118.0 1 tower mounts Platform Mount  
[14' LP 404-1_KCKR] 
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3) ANALYSIS PROCEDURE 
 

Table 3 - Documents Provided 

Document Remarks Reference Source 

4-GEOTECHNICAL REPORTS FDH Engineering, Inc. 7941835 CCISITES 
4-TOWER FOUNDATION 

DRAWINGS/DESIGN/SPECS Valmont Industries, Inc. 3908664 CCISITES 

4-TOWER MANUFACTURER DRAWINGS Valmont Industries, Inc. 3475172 CCISITES 
4-TOWER REINFORCEMENT 
DESIGN/DRAWINGS/DATA 

Tower Engineering Professionals, 
Inc. 4081023 CCISITES 

4-POST-MODIFICATION INSPECTION FDH Engineering, Inc. 4760657 CCISITES 
4-TOWER REINFORCEMENT 
DESIGN/DRAWINGS/DATA FDH Engineering, Inc. 7944904 CCISITES 

4-POST-MODIFICATION INSPECTION Tower Engineering Professionals, 
Inc. 8305498 CCISITES 

 
 3.1)  Analysis Method 
 

tnxTower (version 8.0.7.5), 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. When applicable, Crown Castle has 
calculated and provided the effective area for panel antennas using approved methods following the 
intent of the TIA-222 Standard. 
 
tnxTower was used to determine the loads on the modified structure. Additional calculations were 
performed to determine the stresses in the pole and in the reinforcing elements. These calculations 
are presented in Appendix C. 
 

 
 3.2)  Assumptions 
 

1) Tower and structures were maintained in accordance with the TIA-222 Standard. 
2) The configuration of antennas, transmission cables, mounts and other appurtenances are as 

specified in Tables 1 and 2 and the referenced drawings. 
 
This analysis may be affected if any assumptions are not valid or have been made in error. Crown 
Castle should be notified to determine the effect on the structural integrity of the tower. 

 
4) ANALYSIS RESULTS 
 

Table 4 - Section Capacity (Summary) 
Section 

No. Elevation (ft) Component Type Size Critical Element % Capacity Pass / Fail 

L1 140 - 135 Pole TP18.855x18x0.1875 Pole 9.0% Pass 
L2 135 - 130 Pole TP19.71x18.855x0.1875 Pole 16.0% Pass 
L3 130 - 125 Pole TP20.565x19.71x0.1875 Pole 23.1% Pass 
L4 125 - 120 Pole TP21.42x20.565x0.1875 Pole 30.0% Pass 
L5 120 - 115 Pole TP22.275x21.42x0.1875 Pole 41.2% Pass 
L6 115 - 110 Pole TP23.13x22.275x0.1875 Pole 51.9% Pass 
L7 110 - 105 Pole TP23.985x23.13x0.1875 Pole 61.5% Pass 
L8 105 - 100 Pole TP24.841x23.985x0.1875 Pole 70.3% Pass 
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Section 
No. Elevation (ft) Component Type Size Critical Element % Capacity Pass / Fail 

L9 100 - 95 Pole TP25.696x24.841x0.1875 Pole 78.3% Pass 
L10 95 - 89.08 Pole TP26.708x25.696x0.1875 Pole 80.8% Pass 
L11 89.08 - 88.33 Pole TP26.461x25.606x0.2188 Pole 73.2% Pass 
L12 88.33 - 85.08 Pole TP27.017x26.461x0.2188 Pole 76.7% Pass 
L13 85.08 - 84.83 Pole + Reinf. TP27.06x27.017x0.4 Reinf. 6 Tension Rupture 69.8% Pass 
L14 84.83 - 79.83 Pole + Reinf. TP27.915x27.06x0.3938 Reinf. 6 Tension Rupture 74.6% Pass 
L15 79.83 - 74.83 Pole + Reinf. TP28.77x27.915x0.3875 Reinf. 6 Tension Rupture 79.1% Pass 
L16 74.83 - 74 Pole + Reinf. TP28.912x28.77x0.3875 Reinf. 6 Tension Rupture 79.8% Pass 
L17 74 - 73.75 Pole + Reinf. TP28.954x28.912x0.4438 Reinf. 2 Tension Rupture 63.8% Pass 
L18 73.75 - 68.75 Pole + Reinf. TP29.809x28.954x0.4375 Reinf. 2 Tension Rupture 67.3% Pass 
L19 68.75 - 63.75 Pole + Reinf. TP30.664x29.809x0.4313 Reinf. 2 Tension Rupture 70.5% Pass 
L20 63.75 - 58.75 Pole + Reinf. TP31.519x30.664x0.4188 Reinf. 2 Tension Rupture 73.5% Pass 
L21 58.75 - 53.75 Pole + Reinf. TP32.374x31.519x0.4188 Reinf. 2 Tension Rupture 76.4% Pass 
L22 53.75 - 53.08 Pole + Reinf. TP32.489x32.374x0.4188 Reinf. 2 Tension Rupture 76.7% Pass 
L23 53.08 - 52.83 Pole + Reinf. TP32.532x32.489x0.5313 Reinf. 2 Tension Rupture 63.6% Pass 
L24 52.83 - 45.91 Pole + Reinf. TP33.715x32.532x0.5313 Reinf. 2 Tension Rupture 64.5% Pass 
L25 45.91 - 44.91 Pole + Reinf. TP33.449x32.409x0.4 Reinf. 4 Tension Rupture 74.1% Pass 
L26 44.91 - 39.91 Pole + Reinf. TP34.304x33.449x0.4 Reinf. 4 Tension Rupture 76.0% Pass 
L27 39.91 - 38.58 Pole + Reinf. TP34.531x34.304x0.3938 Reinf. 4 Tension Rupture 76.5% Pass 
L28 38.58 - 38.33 Pole + Reinf. TP34.574x34.531x0.5563 Reinf. 5 Tension Rupture 65.8% Pass 
L29 38.33 - 33.33 Pole + Reinf. TP35.429x34.574x0.5438 Reinf. 5 Tension Rupture 67.6% Pass 
L30 33.33 - 33 Pole + Reinf. TP35.486x35.429x0.5438 Reinf. 5 Tension Rupture 67.8% Pass 
L31 33 - 32.75 Pole + Reinf. TP35.529x35.486x0.5438 Reinf. 5 Tension Rupture 67.8% Pass 
L32 32.75 - 27.75 Pole + Reinf. TP36.384x35.529x0.5438 Reinf. 5 Tension Rupture 69.6% Pass 
L33 27.75 - 23 Pole + Reinf. TP37.196x36.384x0.5313 Reinf. 5 Tension Rupture 71.1% Pass 
L34 23 - 22.75 Pole + Reinf. TP37.239x37.196x0.5813 Reinf. 1 Tension Rupture 59.9% Pass 
L35 22.75 - 17.75 Pole + Reinf. TP38.094x37.239x0.5813 Reinf. 1 Tension Rupture 61.2% Pass 
L36 17.75 - 12.75 Pole + Reinf. TP38.949x38.094x0.5688 Reinf. 1 Tension Rupture 62.5% Pass 
L37 12.75 - 7.75 Pole + Reinf. TP39.804x38.949x0.5688 Reinf. 1 Tension Rupture 63.7% Pass 
L38 7.75 - 2.75 Pole + Reinf. TP40.66x39.804x0.5563 Reinf. 1 Tension Rupture 64.9% Pass 
L39 2.75 - 0 Pole + Reinf. TP41.13x40.66x0.5563 Reinf. 1 Tension Rupture 65.5% Pass 

        Summary   

      Pole 80.8% Pass 

      Reinforcement 79.8% Pass 

      Overall 80.8% Pass 
 

Table 5 - Tower Component Stresses vs. Capacity - LC7 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Anchor Rods 0 59.1 Pass 
1 Base Plate 0 59.1 Pass 
1 Base Foundation (Structure) 0 68.6 Pass 
1 Base Foundation (Soil Interaction) 0 76.5 Pass 
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Structure Rating (max from all components) =  80.8% 

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

Rating per TIA-222-H Section 15.5.  
 
 4.1)  Recommendations 
 

The tower and its foundation have sufficient capacity to carry the proposed load configuration.  No 
modifications are required at this time. 
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APPENDIX A 
 

TNXTOWER OUTPUT 
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MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Montgomery County, Maryland.
2.   Tower designed for Exposure C to the TIA-222-H Standard.
3.   Tower designed for a 113 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 40 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 Risk Category II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 80.8%
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  Tower Input Data    

 
 
The tower is a monopole. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply:  

3) Tower is located in Montgomery County, Maryland. 
4) Tower base elevation above sea level: 356.00 ft. 
5) Basic wind speed of 113 mph. 
6) Risk Category II. 
7) Exposure Category C. 
8) Simplified Topographic Factor Procedure for wind speed-up calculations is used. 
9) Topographic Category: 1. 
10) Crest Height: 0.00 ft. 
11) Nominal ice thickness of 1.0000 in. 
12) Ice thickness is considered to increase with height. 
13) Ice density of 56 pcf. 
14) A wind speed of 40 mph is used in combination with ice. 
15) Temperature drop of 50 °F. 
16) Deflections calculated using a wind speed of 60 mph. 
17) TOWER RATING: 80.8%. 
18) A non-linear (P-delta) analysis was used. 
19) Pressures are calculated at each section. 
20) Stress ratio used in pole design is 1.05. 
21) Tower analysis based on target reliabilities in accordance with Annex S. 
22) Load Modification Factors used: Kes(Fw) = 0.95, Kes(ti) = 0.85. 
23) 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-H Bracing Resist. 

Exemption 
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas   Use TIA-222-H 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 
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  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 140.00-135.00 5.00 0.00 18 18.0000 18.8551 0.1875 0.7500 A572-65 
(65 ksi) 

L2 135.00-130.00 5.00 0.00 18 18.8551 19.7101 0.1875 0.7500 A572-65 
(65 ksi) 

L3 130.00-125.00 5.00 0.00 18 19.7101 20.5652 0.1875 0.7500 A572-65 
(65 ksi) 

L4 125.00-120.00 5.00 0.00 18 20.5652 21.4203 0.1875 0.7500 A572-65 
(65 ksi) 

L5 120.00-115.00 5.00 0.00 18 21.4203 22.2753 0.1875 0.7500 A572-65 
(65 ksi) 

L6 115.00-110.00 5.00 0.00 18 22.2753 23.1304 0.1875 0.7500 A572-65 
(65 ksi) 

L7 110.00-105.00 5.00 0.00 18 23.1304 23.9855 0.1875 0.7500 A572-65 
(65 ksi) 

L8 105.00-100.00 5.00 0.00 18 23.9855 24.8405 0.1875 0.7500 A572-65 
(65 ksi) 

L9 100.00-95.00 5.00 0.00 18 24.8405 25.6956 0.1875 0.7500 A572-65 
(65 ksi) 

L10 95.00-89.08 5.92 4.25 18 25.6956 26.7080 0.1875 0.7500 A572-65 
(65 ksi) 

L11 89.08-88.33 5.00 0.00 18 25.6062 26.4612 0.2188 0.8750 A572-65 
(65 ksi) 

L12 88.33-85.08 3.25 0.00 18 26.4612 27.0169 0.2188 0.8750 A572-65 
(65 ksi) 

L13 85.08-84.83 0.25 0.00 18 27.0169 27.0597 0.4000 1.6000 A572-65 
(65 ksi) 

L14 84.83-79.83 5.00 0.00 18 27.0597 27.9147 0.3937 1.5750 A572-65 
(65 ksi) 

L15 79.83-74.83 5.00 0.00 18 27.9147 28.7697 0.3875 1.5500 A572-65 
(65 ksi) 

L16 74.83-74.00 0.83 0.00 18 28.7697 28.9116 0.3875 1.5500 A572-65 
(65 ksi) 

L17 74.00-73.75 0.25 0.00 18 28.9116 28.9544 0.4437 1.7750 A572-65 
(65 ksi) 

L18 73.75-68.75 5.00 0.00 18 28.9544 29.8094 0.4375 1.7500 A572-65 
(65 ksi) 

L19 68.75-63.75 5.00 0.00 18 29.8094 30.6644 0.4313 1.7250 A572-65 
(65 ksi) 

L20 63.75-58.75 5.00 0.00 18 30.6644 31.5194 0.4188 1.6750 A572-65 
(65 ksi) 

L21 58.75-53.75 5.00 0.00 18 31.5194 32.3744 0.4188 1.6750 A572-65 
(65 ksi) 

L22 53.75-53.08 0.67 0.00 18 32.3744 32.4889 0.4188 1.6750 A572-65 
(65 ksi) 

L23 53.08-52.83 0.25 0.00 18 32.4889 32.5317 0.5313 2.1250 A572-65 
(65 ksi) 

L24 52.83-45.91 6.92 5.08 18 32.5317 33.7150 0.5313 2.1250 A572-65 
(65 ksi) 

L25 45.91-44.91 6.08 0.00 18 32.4088 33.4487 0.4000 1.6000 A572-65 
(65 ksi) 

L26 44.91-39.91 5.00 0.00 18 33.4487 34.3039 0.4000 1.6000 A572-65 
(65 ksi) 

L27 39.91-38.58 1.33 0.00 18 34.3039 34.5314 0.3937 1.5750 A572-65 
(65 ksi) 

L28 38.58-38.33 0.25 0.00 18 34.5314 34.5742 0.5563 2.2250 A572-65 
(65 ksi) 

L29 38.33-33.33 5.00 0.00 18 34.5742 35.4293 0.5437 2.1750 A572-65 
(65 ksi) 

L30 33.33-33.00 0.33 0.00 18 35.4293 35.4858 0.5437 2.1750 A572-65 
(65 ksi) 

L31 33.00-32.75 0.25 0.00 18 35.4858 35.5285 0.5437 2.1750 A572-65 
(65 ksi) 

L32 32.75-27.75 5.00 0.00 18 35.5285 36.3837 0.5437 2.1750 A572-65 
(65 ksi) 

L33 27.75-23.00 4.75 0.00 18 36.3837 37.1961 0.5313 2.1250 A572-65 
(65 ksi) 
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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 

L34 23.00-22.75 0.25 0.00 18 37.1961 37.2389 0.5813 2.3250 A572-65 
(65 ksi) 

L35 22.75-17.75 5.00 0.00 18 37.2389 38.0941 0.5813 2.3250 A572-65 
(65 ksi) 

L36 17.75-12.75 5.00 0.00 18 38.0941 38.9493 0.5687 2.2750 A572-65 
(65 ksi) 

L37 12.75-7.75 5.00 0.00 18 38.9493 39.8045 0.5687 2.2750 A572-65 
(65 ksi) 

L38 7.75-2.75 5.00 0.00 18 39.8045 40.6596 0.5563 2.2250 A572-65 
(65 ksi) 

L39 2.75-0.00 2.75   18 40.6596 41.1300 0.5563 2.2250 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 18.2488 10.6007 424.9328 6.3234 9.1440 46.4712 850.4248 5.3013 2.8380 15.136 
  19.1170 11.1095 489.1125 6.6270 9.5784 51.0643 978.8686 5.5558 2.9885 15.939 

L2 19.1170 11.1095 489.1125 6.6270 9.5784 51.0643 978.8686 5.5558 2.9885 15.939 
  19.9853 11.6184 559.4495 6.9305 10.0127 55.8737 1119.6350 5.8103 3.1390 16.741 

L3 19.9853 11.6184 559.4495 6.9305 10.0127 55.8737 1119.6350 5.8103 3.1390 16.741 
  20.8535 12.1273 636.2256 7.2341 10.4471 60.8996 1273.2884 6.0648 3.2895 17.544 

L4 20.8535 12.1273 636.2256 7.2341 10.4471 60.8996 1273.2884 6.0648 3.2895 17.544 
  21.7218 12.6362 719.7231 7.5376 10.8815 66.1419 1440.3932 6.3193 3.4400 18.346 

L5 21.7218 12.6362 719.7231 7.5376 10.8815 66.1419 1440.3932 6.3193 3.4400 18.346 
  22.5900 13.1450 810.2239 7.8412 11.3159 71.6007 1621.5138 6.5738 3.5905 19.149 

L6 22.5900 13.1450 810.2239 7.8412 11.3159 71.6007 1621.5138 6.5738 3.5905 19.149 
  23.4583 13.6539 908.0100 8.1447 11.7502 77.2758 1817.2147 6.8282 3.7410 19.952 

L7 23.4583 13.6539 908.0100 8.1447 11.7502 77.2758 1817.2147 6.8282 3.7410 19.952 
  24.3266 14.1628 1013.3635 8.4483 12.1846 83.1674 2028.0603 7.0827 3.8914 20.754 

L8 24.3266 14.1628 1013.3635 8.4483 12.1846 83.1674 2028.0603 7.0827 3.8914 20.754 
  25.1948 14.6716 1126.5664 8.7518 12.6190 89.2755 2254.6151 7.3372 4.0419 21.557 

L9 25.1948 14.6716 1126.5664 8.7518 12.6190 89.2755 2254.6151 7.3372 4.0419 21.557 
  26.0631 15.1805 1247.9007 9.0554 13.0534 95.5999 2497.4434 7.5917 4.1924 22.36 

L10 26.0631 15.1805 1247.9007 9.0554 13.0534 95.5999 2497.4434 7.5917 4.1924 22.36 
  27.0911 15.7830 1402.4609 9.4148 13.5677 103.3679 2806.7672 7.8930 4.3706 23.31 

L11 26.7054 17.6268 1435.3220 9.0125 13.0079 110.3419 2872.5326 8.8151 4.1217 18.842 
  26.8357 18.2205 1585.2770 9.3161 13.4423 117.9321 3172.6400 9.1120 4.2722 19.53 

L12 26.8357 18.2205 1585.2770 9.3161 13.4423 117.9321 3172.6400 9.1120 4.2722 19.53 
  27.4000 18.6063 1688.1416 9.5134 13.7246 123.0011 3378.5045 9.3049 4.3700 19.977 

L13 27.3720 33.7929 3024.6755 9.4490 13.7246 220.3834 6053.3309 16.8996 4.0510 10.127 
  27.4154 33.8471 3039.2729 9.4642 13.7463 221.0972 6082.5449 16.9268 4.0585 10.146 

L14 27.4164 33.3261 2993.8889 9.4664 13.7463 217.7956 5991.7172 16.6662 4.0695 10.335 
  28.2846 34.3946 3291.2033 9.7699 14.1807 232.0909 6586.7372 17.2006 4.2200 10.717 

L15 28.2855 33.8564 3241.1691 9.7722 14.1807 228.5626 6486.6031 16.9314 4.2310 10.919 
  29.1537 34.9080 3552.6604 10.0757 14.6150 243.0831 7109.9956 17.4573 4.3815 11.307 

L16 29.1537 34.9080 3552.6604 10.0757 14.6150 243.0831 7109.9956 17.4573 4.3815 11.307 
  29.2978 35.0825 3606.2244 10.1261 14.6871 245.5368 7217.1939 17.5446 4.4064 11.371 

L17 29.2892 40.0959 4105.3252 10.1061 14.6871 279.5191 8216.0522 20.0518 4.3074 9.707 
  29.3326 40.1561 4123.8477 10.1213 14.7088 280.3657 8253.1217 20.0819 4.3150 9.724 

L18 29.3335 39.5992 4068.4398 10.1235 14.7088 276.5987 8142.2330 19.8034 4.3260 9.888 
  30.2017 40.7865 4445.4636 10.4270 15.1432 293.5625 8896.7767 20.3971 4.4764 10.232 

L19 30.2027 40.2124 4384.7549 10.4292 15.1432 289.5535 8775.2794 20.1100 4.4874 10.406 
  31.0709 41.3827 4778.8365 10.7328 15.5775 306.7782 9563.9610 20.6953 4.6379 10.755 

L20 31.0728 40.1998 4646.0775 10.7372 15.5775 298.2557 9298.2685 20.1037 4.6599 11.128 
  31.9410 41.3362 5051.3338 11.0407 16.0118 315.4750 10109.314

2 
20.6720 4.8104 11.488 

L21 31.9410 41.3362 5051.3338 11.0407 16.0118 315.4750 10109.314
2 

20.6720 4.8104 11.488 

  32.8092 42.4726 5479.4961 11.3442 16.4462 333.1775 10966.202
2 

21.2403 4.9609 11.847 

L22 32.8092 42.4726 5479.4961 11.3442 16.4462 333.1775 10966.202
2 

21.2403 4.9609 11.847 

  32.9255 42.6249 5538.6442 11.3849 16.5044 335.5864 11084.576
3 

21.3165 4.9811 11.895 
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 Section Tip Dia. 
in 

Area 
in2 

I 
in4 

r 
in 

C  
in 

I/C 
in3 

J 
in4 

It/Q 
in2 

w 
in 

w/t 

L23 32.9082 53.8866 6952.9504 11.3450 16.5044 421.2792 13915.049
6 

26.9484 4.7831 9.003 

  32.9516 53.9587 6980.8907 11.3602 16.5261 422.4162 13970.967
0 

26.9845 4.7906 9.018 

L24 32.9516 53.9587 6980.8907 11.3602 16.5261 422.4162 13970.967
0 

26.9845 4.7906 9.018 

  34.1532 55.9540 7784.3025 11.7802 17.1272 454.4989 15578.847
8 

27.9823 4.9988 9.41 

L25 33.7293 40.6384 5260.3351 11.3631 16.4637 319.5115 10527.592
0 

20.3231 5.0000 12.5 

  33.9030 41.9587 5789.8666 11.7323 16.9920 340.7417 11587.351
6 

20.9833 5.1830 12.957 

L26 33.9030 41.9587 5789.8666 11.7323 16.9920 340.7417 11587.351
6 

20.9833 5.1830 12.957 

  34.7714 43.0444 6251.0618 12.0359 17.4264 358.7124 12510.348
9 

21.5263 5.3335 13.334 

L27 34.7724 42.3796 6156.7926 12.0381 17.4264 353.3029 12321.686
5 

21.1939 5.3445 13.573 

  35.0034 42.6639 6281.5304 12.1189 17.5419 358.0863 12571.326
1 

21.3360 5.3845 13.675 

L28 34.9783 59.9844 8747.7871 12.0612 17.5419 498.6782 17507.084
7 

29.9979 5.0985 9.166 

  35.0217 60.0599 8780.8571 12.0764 17.5637 499.9444 17573.268
3 

30.0356 5.1061 9.179 

L29 35.0236 58.7318 8593.0001 12.0808 17.5637 489.2486 17197.307
1 

29.3715 5.1281 9.431 

  35.8920 60.2077 9257.2436 12.3844 17.9981 514.3455 18526.668
1 

30.1096 5.2786 9.708 

L30 35.8920 60.2077 9257.2436 12.3844 17.9981 514.3455 18526.668
1 

30.1096 5.2786 9.708 

  35.9493 60.3051 9302.2489 12.4044 18.0268 516.0240 18616.737
9 

30.1583 5.2885 9.726 

L31 35.9493 60.3051 9302.2489 12.4044 18.0268 516.0240 18616.737
9 

30.1583 5.2885 9.726 

  35.9927 60.3789 9336.4407 12.4196 18.0485 517.2974 18685.166
6 

30.1952 5.2960 9.74 

L32 35.9927 60.3789 9336.4407 12.4196 18.0485 517.2974 18685.166
6 

30.1952 5.2960 9.74 

  36.8611 61.8549 10037.987
1 

12.7232 18.4829 543.0950 20089.182
5 

30.9333 5.4465 10.017 

L33 36.8630 60.4540 9817.4939 12.7276 18.4829 531.1654 19647.905
8 

30.2327 5.4685 10.294 

  37.6880 61.8239 10500.132
1 

13.0160 18.8956 555.6906 21014.080
6 

30.9178 5.6115 10.563 

L34 37.6803 67.5504 11441.443
7 

12.9983 18.8956 605.5070 22897.942
4 

33.7816 5.5235 9.503 

  37.7237 67.6293 11481.574
9 

13.0135 18.9174 606.9331 22978.257
5 

33.8211 5.5310 9.516 

L35 37.7237 67.6293 11481.574
9 

13.0135 18.9174 606.9331 22978.257
5 

33.8211 5.5310 9.516 

  38.5921 69.2070 12304.026
6 

13.3171 19.3518 635.8079 24624.243
2 

34.6101 5.6816 9.775 

L36 38.5940 67.7412 12051.463
2 

13.3215 19.3518 622.7567 24118.784
0 

33.8770 5.7036 10.028 

  39.4624 69.2850 12894.324
9 

13.6251 19.7862 651.6816 25805.616
5 

34.6491 5.8541 10.293 

L37 39.4624 69.2850 12894.324
9 

13.6251 19.7862 651.6816 25805.616
5 

34.6491 5.8541 10.293 

  40.3308 70.8288 13775.597
0 

13.9287 20.2207 681.2632 27569.320
2 

35.4211 6.0046 10.558 

L38 40.3327 69.2942 13485.717
5 

13.9331 20.2207 666.9274 26989.179
9 

34.6537 6.0266 10.834 

  41.2011 70.8041 14386.591
7 

14.2367 20.6551 696.5152 28792.113
7 

35.4088 6.1771 11.105 

L39 41.2011 70.8041 14386.591
7 

14.2367 20.6551 696.5152 28792.113
7 

35.4088 6.1771 11.105 

  41.6787 71.6345 14898.750
4 

14.4037 20.8940 713.0622 29817.104
9 

35.8240 6.2599 11.254 
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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 

L1 140.00-
135.00 

      1 1 1       

L2 135.00-
130.00 

      1 1 1       

L3 130.00-
125.00 

      1 1 1       

L4 125.00-
120.00 

      1 1 1       

L5 120.00-
115.00 

      1 1 1       

L6 115.00-
110.00 

      1 1 1       

L7 110.00-
105.00 

      1 1 1       

L8 105.00-
100.00 

      1 1 1       

L9 100.00-
95.00 

      1 1 1       

L10 95.00-
89.08 

      1 1 1       

L11 89.08-
88.33 

      1 1 1       

L12 88.33-
85.08 

      1 1 1       

L13 85.08-
84.83 

      1 1 0.949459       

L14 84.83-
79.83 

      1 1 0.951605       

L15 79.83-
74.83 

      1 1 0.954618       

L16 74.83-
74.00 

      1 1 0.952677       

L17 74.00-
73.75 

      1 1 0.945115       

L18 73.75-
68.75 

      1 1 0.945062       

L19 68.75-
63.75 

      1 1 0.945792       

L20 63.75-
58.75 

      1 1 0.961217       

L21 58.75-
53.75 

      1 1 0.949475       

L22 53.75-
53.08 

      1 1 0.94795       

L23 53.08-
52.83 

      1 1 1.08299       

L24 52.83-
45.91 

      1 1 1.07645       

L25 45.91-
44.91 

      1 1 1.13466       

L26 44.91-
39.91 

      1 1 1.12378       

L27 39.91-
38.58 

      1 1 1.13856       

L28 38.58-
38.33 

      1 1 1.0342       

L29 38.33-
33.33 

      1 1 1.04434       

L30 33.33-
33.00 

      1 1 1.04349       

L31 33.00-
32.75 

      1 1 1.04285       

L32 32.75-
27.75 

      1 1 1.0303       

L33 27.75-
23.00 

      1 1 1.04255       

L34 23.00-       1 1 1.02016       
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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 

22.75 
L35 22.75-

17.75 
      1 1 1.00794       

L36 17.75-
12.75 

      1 1 1.01782       

L37 12.75-
7.75 

      1 1 1.00642       

L38 7.75-2.75       1 1 1.01755       
L39 2.75-0.00       1 1 1.01161       
 
 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Sector Exclude 
From 

Torque 
Calculation 

Componen
t 

Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Start/En
d 

Position  
 

Width or 
Diamete

r 
in 

Perimete
r 
 

in 

Weight 
 

plf 

HCS 6X12 6AWG(1-
3/8) 

B No Surface Ar 
(CaAa) 

140.00 - 
0.00 

2 2 -0.100 
-0.030 

1.3800  1.70 

***                     
CCI-WSFP-060100 A No Surface Af 

(CaAa) 
25.00 - 

0.00 
1 1 0.000 

0.000 
6.0000 14.0000 0.00 

CCI-WSFP-060100 B No Surface Af 
(CaAa) 

25.00 - 
0.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-WSFP-060100 C No Surface Af 
(CaAa) 

25.00 - 
0.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-AFP-060100 A No Surface Af 
(CaAa) 

76.50 - 
46.50 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-AFP-060100 B No Surface Af 
(CaAa) 

76.50 - 
46.50 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-AFP-060100 C No Surface Af 
(CaAa) 

76.50 - 
46.50 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

***                     
CCI-WSFP-060100 A No Surface Af 

(CaAa) 
35.00 - 

0.00 
1 1 0.000 

0.000 
6.0000 14.0000 0.00 

CCI-WSFP-060100 B No Surface Af 
(CaAa) 

35.00 - 
0.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-WSFP-060100 C No Surface Af 
(CaAa) 

35.00 - 
0.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-SFP-060100 A No Surface Af 
(CaAa) 

55.08 - 
35.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-SFP-060100 B No Surface Af 
(CaAa) 

55.08 - 
35.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-SFP-060100 C No Surface Af 
(CaAa) 

55.08 - 
35.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-SFP-45100 A No Surface Af 
(CaAa) 

40.08 - 
25.00 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 B No Surface Af 
(CaAa) 

40.08 - 
25.00 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 C No Surface Af 
(CaAa) 

40.08 - 
25.00 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 A No Surface Af 
(CaAa) 

86.58 - 
76.50 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 B No Surface Af 
(CaAa) 

86.58 - 
76.50 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 C No Surface Af 
(CaAa) 

86.58 - 
76.50 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 
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 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Componen
t 

Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 

***                   
HB114-1-05U3-

S3J(1-1/4) 
B No No Inside Pole 140.00 - 0.00 1 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.90 
0.90 
0.90 

HCS 6X12 
6AWG(1-3/8) 

B No No Inside Pole 140.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.70 
1.70 
1.70 

MLCH HYBRID 
6X12(1-3/8) 

B No No Inside Pole 140.00 - 0.00 2 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.72 
1.72 
1.72 

***                   
HB114-1-05U3-

S3J(1-1/4) 
C No No Inside Pole 118.00 - 0.00 1 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.90 
0.90 
0.90 

HB158-U12S24-
XXX-LI(1-5/8) 

C No No Inside Pole 118.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

3.20 
3.20 
3.20 

 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L1 140.00-135.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.00 

L2 135.00-130.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.00 

L3 130.00-125.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.00 

L4 125.00-120.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.00 

L5 120.00-115.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.01 

L6 115.00-110.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L7 110.00-105.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L8 105.00-100.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L9 100.00-95.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L10 95.00-89.08 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.634 
0.000 

0.000 
0.000 
0.000 

0.00 
0.06 
0.02 

L11 89.08-88.33 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.207 
0.000 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L12 88.33-85.08 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.000 
1.897 
1.000 

0.000 
0.000 
0.000 

0.00 
0.03 
0.01 

L13 85.08-84.83 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.167 
0.236 
0.167 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 
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Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L14 84.83-79.83 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

3.333 
4.713 
3.333 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L15 79.83-74.83 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

3.890 
5.270 
3.890 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L16 74.83-74.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.830 
1.059 
0.830 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L17 74.00-73.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.250 
0.319 
0.250 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L18 73.75-68.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.000 
6.380 
5.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L19 68.75-63.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.000 
6.380 
5.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L20 63.75-58.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.000 
6.380 
5.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L21 58.75-53.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

6.330 
7.710 
6.330 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L22 53.75-53.08 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.340 
1.525 
1.340 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L23 53.08-52.83 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.500 
0.569 
0.500 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L24 52.83-45.91 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

13.250 
15.160 
13.250 

0.000 
0.000 
0.000 

0.00 
0.07 
0.03 

L25 45.91-44.91 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.000 
1.276 
1.000 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L26 44.91-39.91 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.113 
6.493 
5.113 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L27 39.91-38.58 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.217 
2.584 
2.217 

0.000 
0.000 
0.000 

0.00 
0.01 
0.01 

L28 38.58-38.33 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.417 
0.486 
0.417 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L29 38.33-33.33 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

8.333 
9.713 
8.333 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L30 33.33-33.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.550 
0.641 
0.550 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L31 33.00-32.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.417 
0.486 
0.417 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L32 32.75-27.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

8.333 
9.713 
8.333 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L33 27.75-23.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

8.583 
9.894 
8.583 

0.000 
0.000 
0.000 

0.00 
0.04 
0.02 

L34 23.00-22.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.500 
0.569 
0.500 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L35 22.75-17.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.000 
11.380 
10.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L36 17.75-12.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.000 
11.380 
10.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 
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Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L37 12.75-7.75 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.000 
11.380 
10.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L38 7.75-2.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.000 
11.380 
10.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L39 2.75-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.500 
6.259 
5.500 

0.000 
0.000 
0.000 

0.00 
0.03 
0.01 

 
 

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

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L1 140.00-135.00 A 

B 
C 

0.980 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.950 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.00 

L2 135.00-130.00 A 
B 
C 

0.977 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.946 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.00 

L3 130.00-125.00 A 
B 
C 

0.973 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.941 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.00 

L4 125.00-120.00 A 
B 
C 

0.969 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.936 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.00 

L5 120.00-115.00 A 
B 
C 

0.965 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.931 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.01 

L6 115.00-110.00 A 
B 
C 

0.961 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.926 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.02 

L7 110.00-105.00 A 
B 
C 

0.957 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.921 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.02 

L8 105.00-100.00 A 
B 
C 

0.952 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.915 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.02 

L9 100.00-95.00 A 
B 
C 

0.947 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.909 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.02 

L10 95.00-89.08 A 
B 
C 

0.942 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
3.436 
0.000 

0.000 
0.000 
0.000 

0.00 
0.08 
0.02 

L11 89.08-88.33 A 
B 
C 

0.938 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.435 
0.000 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L12 88.33-85.08 A 
B 
C 

0.936 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.220 
3.102 
1.220 

0.000 
0.000 
0.000 

0.01 
0.05 
0.02 

L13 85.08-84.83 A 
B 
C 

0.934 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.203 
0.348 
0.203 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L14 84.83-79.83 A 
B 
C 

0.931 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

4.064 
6.953 
4.064 

0.000 
0.000 
0.000 

0.02 
0.09 
0.04 

L15 79.83-74.83 A 
B 
C 

0.926 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

4.684 
7.566 
4.684 

0.000 
0.000 
0.000 

0.03 
0.09 
0.05 

L16 74.83-74.00 A 
B 
C 

0.922 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.983 
1.461 
0.983 

0.000 
0.000 
0.000 

0.01 
0.02 
0.01 

L17 74.00-73.75 A 
B 
C 

0.921 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.296 
0.440 
0.296 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 
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Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L18 73.75-68.75 A 

B 
C 

0.918 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.918 
8.790 
5.918 

0.000 
0.000 
0.000 

0.03 
0.10 
0.05 

L19 68.75-63.75 A 
B 
C 

0.911 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.911 
8.776 
5.911 

0.000 
0.000 
0.000 

0.03 
0.10 
0.05 

L20 63.75-58.75 A 
B 
C 

0.904 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.904 
8.759 
5.904 

0.000 
0.000 
0.000 

0.03 
0.10 
0.05 

L21 58.75-53.75 A 
B 
C 

0.897 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

7.465 
10.311 
7.465 

0.000 
0.000 
0.000 

0.04 
0.10 
0.06 

L22 53.75-53.08 A 
B 
C 

0.892 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.579 
1.960 
1.579 

0.000 
0.000 
0.000 

0.01 
0.02 
0.01 

L23 53.08-52.83 A 
B 
C 

0.891 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.589 
0.731 
0.589 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L24 52.83-45.91 A 
B 
C 

0.885 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

15.595 
19.513 
15.595 

0.000 
0.000 
0.000 

0.08 
0.17 
0.11 

L25 45.91-44.91 A 
B 
C 

0.878 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.177 
1.743 
1.177 

0.000 
0.000 
0.000 

0.01 
0.02 
0.01 

L26 44.91-39.91 A 
B 
C 

0.872 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

6.015 
8.829 
6.015 

0.000 
0.000 
0.000 

0.03 
0.09 
0.05 

L27 39.91-38.58 A 
B 
C 

0.865 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.677 
3.423 
2.677 

0.000 
0.000 
0.000 

0.01 
0.03 
0.02 

L28 38.58-38.33 A 
B 
C 

0.863 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.503 
0.643 
0.503 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L29 38.33-33.33 A 
B 
C 

0.857 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.047 
12.844 
10.047 

0.000 
0.000 
0.000 

0.05 
0.12 
0.07 

L30 33.33-33.00 A 
B 
C 

0.850 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.662 
0.846 
0.662 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L31 33.00-32.75 A 
B 
C 

0.850 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.502 
0.641 
0.502 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L32 32.75-27.75 A 
B 
C 

0.843 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.019 
12.797 
10.019 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L33 27.75-23.00 A 
B 
C 

0.828 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.156 
12.778 
10.156 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L34 23.00-22.75 A 
B 
C 

0.819 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.582 
0.719 
0.582 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L35 22.75-17.75 A 
B 
C 

0.809 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.619 
14.356 
11.619 

0.000 
0.000 
0.000 

0.05 
0.12 
0.07 

L36 17.75-12.75 A 
B 
C 

0.787 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.574 
14.282 
11.574 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L37 12.75-7.75 A 
B 
C 

0.756 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.512 
14.182 
11.512 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L38 7.75-2.75 A 
B 
C 

0.707 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.414 
14.023 
11.414 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L39 2.75-0.00 A 
B 
C 

0.618 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

6.180 
7.554 
6.180 

0.000 
0.000 
0.000 

0.02 
0.05 
0.03 
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   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 140.00-135.00 1.5290 -1.1860 1.5032 -1.1660 
L2 135.00-130.00 1.5376 -1.1927 1.5238 -1.1820 
L3 130.00-125.00 1.5455 -1.1988 1.5432 -1.1970 
L4 125.00-120.00 1.5529 -1.2045 1.5613 -1.2111 
L5 120.00-115.00 1.5598 -1.2099 1.5784 -1.2243 
L6 115.00-110.00 1.5662 -1.2149 1.5943 -1.2367 
L7 110.00-105.00 1.5723 -1.2196 1.6092 -1.2483 
L8 105.00-100.00 1.5780 -1.2241 1.6232 -1.2591 
L9 100.00-95.00 1.5834 -1.2282 1.6363 -1.2692 

L10 95.00-89.08 1.5890 -1.2325 1.6495 -1.2795 
L11 89.08-88.33 1.5903 -1.2336 1.6532 -1.2823 
L12 88.33-85.08 1.0763 -0.8349 1.2838 -0.9958 
L13 85.08-84.83 0.7860 -0.6097 1.0230 -0.7935 
L14 84.83-79.83 0.7928 -0.6150 1.0309 -0.7996 
L15 79.83-74.83 0.7438 -0.5770 0.9884 -0.7667 
L16 74.83-74.00 0.6520 -0.5058 0.8995 -0.6977 
L17 74.00-73.75 0.6534 -0.5068 0.9011 -0.6990 
L18 73.75-68.75 0.6594 -0.5115 0.9082 -0.7045 
L19 68.75-63.75 0.6708 -0.5203 0.9214 -0.7147 
L20 63.75-58.75 0.6819 -0.5289 0.9340 -0.7245 
L21 58.75-53.75 0.6013 -0.4664 0.8456 -0.6559 
L22 53.75-53.08 0.4455 -0.3456 0.6598 -0.5118 
L23 53.08-52.83 0.4464 -0.3462 0.6609 -0.5126 
L24 52.83-45.91 0.4667 -0.3620 0.6859 -0.5320 
L25 45.91-44.91 0.7104 -0.5510 0.9657 -0.7491 
L26 44.91-39.91 0.7076 -0.5489 0.9597 -0.7444 
L27 39.91-38.58 0.5276 -0.4093 0.7453 -0.5781 
L28 38.58-38.33 0.5291 -0.4104 0.7470 -0.5794 
L29 38.33-33.33 0.5337 -0.4140 0.7518 -0.5832 
L30 33.33-33.00 0.5384 -0.4176 0.7566 -0.5869 
L31 33.00-32.75 0.5389 -0.4180 0.7571 -0.5873 
L32 32.75-27.75 0.5434 -0.4215 0.7617 -0.5908 
L33 27.75-23.00 0.5226 -0.4053 0.7406 -0.5745 
L34 23.00-22.75 0.4911 -0.3810 0.7079 -0.5491 
L35 22.75-17.75 0.4952 -0.3841 0.7113 -0.5517 
L36 17.75-12.75 0.5030 -0.3902 0.7167 -0.5559 
L37 12.75-7.75 0.5106 -0.3961 0.7200 -0.5585 
L38 7.75-2.75 0.5182 -0.4020 0.7186 -0.5574 
L39 2.75-0.00 0.5240 -0.4065 0.7050 -0.5468 

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

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L1 4 HCS 6X12 6AWG(1-3/8) 135.00 - 
140.00 

1.0000 1.0000 

L2 4 HCS 6X12 6AWG(1-3/8) 130.00 - 
135.00 

1.0000 1.0000 

L3 4 HCS 6X12 6AWG(1-3/8) 125.00 - 
130.00 

1.0000 1.0000 

L4 4 HCS 6X12 6AWG(1-3/8) 120.00 - 
125.00 

1.0000 1.0000 

L5 4 HCS 6X12 6AWG(1-3/8) 115.00 - 
120.00 

1.0000 1.0000 

L6 4 HCS 6X12 6AWG(1-3/8) 110.00 - 
115.00 

1.0000 1.0000 

L7 4 HCS 6X12 6AWG(1-3/8) 105.00 - 
110.00 

1.0000 1.0000 

L8 4 HCS 6X12 6AWG(1-3/8) 100.00 - 1.0000 1.0000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

105.00 
L9 4 HCS 6X12 6AWG(1-3/8) 95.00 - 

100.00 
1.0000 1.0000 

L10 4 HCS 6X12 6AWG(1-3/8) 89.08 - 
95.00 

1.0000 1.0000 

L11 4 HCS 6X12 6AWG(1-3/8) 88.33 - 
89.08 

1.0000 1.0000 

L12 4 HCS 6X12 6AWG(1-3/8) 85.08 - 
88.33 

1.0000 1.0000 

L12 27 CCI-SFP-45100 85.08 - 
86.58 

1.0000 1.0000 

L12 28 CCI-SFP-45100 85.08 - 
86.58 

1.0000 1.0000 

L12 29 CCI-SFP-45100 85.08 - 
86.58 

1.0000 1.0000 

L13 4 HCS 6X12 6AWG(1-3/8) 84.83 - 
85.08 

1.0000 1.0000 

L13 27 CCI-SFP-45100 84.83 - 
85.08 

1.0000 1.0000 

L13 28 CCI-SFP-45100 84.83 - 
85.08 

1.0000 1.0000 

L13 29 CCI-SFP-45100 84.83 - 
85.08 

1.0000 1.0000 

L14 4 HCS 6X12 6AWG(1-3/8) 79.83 - 
84.83 

1.0000 1.0000 

L14 27 CCI-SFP-45100 79.83 - 
84.83 

1.0000 1.0000 

L14 28 CCI-SFP-45100 79.83 - 
84.83 

1.0000 1.0000 

L14 29 CCI-SFP-45100 79.83 - 
84.83 

1.0000 1.0000 

L15 4 HCS 6X12 6AWG(1-3/8) 74.83 - 
79.83 

1.0000 1.0000 

L15 14 CCI-AFP-060100 74.83 - 
76.50 

1.0000 1.0000 

L15 15 CCI-AFP-060100 74.83 - 
76.50 

1.0000 1.0000 

L15 16 CCI-AFP-060100 74.83 - 
76.50 

1.0000 1.0000 

L15 27 CCI-SFP-45100 76.50 - 
79.83 

1.0000 1.0000 

L15 28 CCI-SFP-45100 76.50 - 
79.83 

1.0000 1.0000 

L15 29 CCI-SFP-45100 76.50 - 
79.83 

1.0000 1.0000 

L16 4 HCS 6X12 6AWG(1-3/8) 74.00 - 
74.83 

1.0000 1.0000 

L16 14 CCI-AFP-060100 74.00 - 
74.83 

1.0000 1.0000 

L16 15 CCI-AFP-060100 74.00 - 
74.83 

1.0000 1.0000 

L16 16 CCI-AFP-060100 74.00 - 
74.83 

1.0000 1.0000 

L17 4 HCS 6X12 6AWG(1-3/8) 73.75 - 
74.00 

1.0000 1.0000 

L17 14 CCI-AFP-060100 73.75 - 
74.00 

1.0000 1.0000 

L17 15 CCI-AFP-060100 73.75 - 
74.00 

1.0000 1.0000 

L17 16 CCI-AFP-060100 73.75 - 
74.00 

1.0000 1.0000 

L18 4 HCS 6X12 6AWG(1-3/8) 68.75 - 
73.75 

1.0000 1.0000 

L18 14 CCI-AFP-060100 68.75 - 
73.75 

1.0000 1.0000 

L18 15 CCI-AFP-060100 68.75 - 
73.75 

1.0000 1.0000 

L18 16 CCI-AFP-060100 68.75 - 
73.75 

1.0000 1.0000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L19 4 HCS 6X12 6AWG(1-3/8) 63.75 - 
68.75 

1.0000 1.0000 

L19 14 CCI-AFP-060100 63.75 - 
68.75 

1.0000 1.0000 

L19 15 CCI-AFP-060100 63.75 - 
68.75 

1.0000 1.0000 

L19 16 CCI-AFP-060100 63.75 - 
68.75 

1.0000 1.0000 

L20 4 HCS 6X12 6AWG(1-3/8) 58.75 - 
63.75 

1.0000 1.0000 

L20 14 CCI-AFP-060100 58.75 - 
63.75 

1.0000 1.0000 

L20 15 CCI-AFP-060100 58.75 - 
63.75 

1.0000 1.0000 

L20 16 CCI-AFP-060100 58.75 - 
63.75 

1.0000 1.0000 

L21 4 HCS 6X12 6AWG(1-3/8) 53.75 - 
58.75 

1.0000 1.0000 

L21 14 CCI-AFP-060100 53.75 - 
58.75 

1.0000 1.0000 

L21 15 CCI-AFP-060100 53.75 - 
58.75 

1.0000 1.0000 

L21 16 CCI-AFP-060100 53.75 - 
58.75 

1.0000 1.0000 

L21 21 CCI-SFP-060100 53.75 - 
55.08 

1.0000 1.0000 

L21 22 CCI-SFP-060100 53.75 - 
55.08 

1.0000 1.0000 

L21 23 CCI-SFP-060100 53.75 - 
55.08 

1.0000 1.0000 

L22 4 HCS 6X12 6AWG(1-3/8) 53.08 - 
53.75 

1.0000 1.0000 

L22 14 CCI-AFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 15 CCI-AFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 16 CCI-AFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 21 CCI-SFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 22 CCI-SFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 23 CCI-SFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L23 4 HCS 6X12 6AWG(1-3/8) 52.83 - 
53.08 

1.0000 1.0000 

L23 14 CCI-AFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 15 CCI-AFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 16 CCI-AFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 21 CCI-SFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 22 CCI-SFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 23 CCI-SFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L24 4 HCS 6X12 6AWG(1-3/8) 45.91 - 
52.83 

1.0000 1.0000 

L24 14 CCI-AFP-060100 46.50 - 
52.83 

1.0000 1.0000 

L24 15 CCI-AFP-060100 46.50 - 
52.83 

1.0000 1.0000 

L24 16 CCI-AFP-060100 46.50 - 
52.83 

1.0000 1.0000 

L24 21 CCI-SFP-060100 45.91 - 
52.83 

1.0000 1.0000 

L24 22 CCI-SFP-060100 45.91 - 1.0000 1.0000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

52.83 
L24 23 CCI-SFP-060100 45.91 - 

52.83 
1.0000 1.0000 

L25 4 HCS 6X12 6AWG(1-3/8) 44.91 - 
45.91 

1.0000 1.0000 

L25 21 CCI-SFP-060100 44.91 - 
45.91 

1.0000 1.0000 

L25 22 CCI-SFP-060100 44.91 - 
45.91 

1.0000 1.0000 

L25 23 CCI-SFP-060100 44.91 - 
45.91 

1.0000 1.0000 

L26 4 HCS 6X12 6AWG(1-3/8) 39.91 - 
44.91 

1.0000 1.0000 

L26 21 CCI-SFP-060100 39.91 - 
44.91 

1.0000 1.0000 

L26 22 CCI-SFP-060100 39.91 - 
44.91 

1.0000 1.0000 

L26 23 CCI-SFP-060100 39.91 - 
44.91 

1.0000 1.0000 

L26 24 CCI-SFP-45100 39.91 - 
40.08 

1.0000 1.0000 

L26 25 CCI-SFP-45100 39.91 - 
40.08 

1.0000 1.0000 

L26 26 CCI-SFP-45100 39.91 - 
40.08 

1.0000 1.0000 

L27 4 HCS 6X12 6AWG(1-3/8) 38.58 - 
39.91 

1.0000 1.0000 

L27 21 CCI-SFP-060100 38.58 - 
39.91 

1.0000 1.0000 

L27 22 CCI-SFP-060100 38.58 - 
39.91 

1.0000 1.0000 

L27 23 CCI-SFP-060100 38.58 - 
39.91 

1.0000 1.0000 

L27 24 CCI-SFP-45100 38.58 - 
39.91 

1.0000 1.0000 

L27 25 CCI-SFP-45100 38.58 - 
39.91 

1.0000 1.0000 

L27 26 CCI-SFP-45100 38.58 - 
39.91 

1.0000 1.0000 

L28 4 HCS 6X12 6AWG(1-3/8) 38.33 - 
38.58 

1.0000 1.0000 

L28 21 CCI-SFP-060100 38.33 - 
38.58 

1.0000 1.0000 

L28 22 CCI-SFP-060100 38.33 - 
38.58 

1.0000 1.0000 

L28 23 CCI-SFP-060100 38.33 - 
38.58 

1.0000 1.0000 

L28 24 CCI-SFP-45100 38.33 - 
38.58 

1.0000 1.0000 

L28 25 CCI-SFP-45100 38.33 - 
38.58 

1.0000 1.0000 

L28 26 CCI-SFP-45100 38.33 - 
38.58 

1.0000 1.0000 

L29 4 HCS 6X12 6AWG(1-3/8) 33.33 - 
38.33 

1.0000 1.0000 

L29 18 CCI-WSFP-060100 33.33 - 
35.00 

1.0000 1.0000 

L29 19 CCI-WSFP-060100 33.33 - 
35.00 

1.0000 1.0000 

L29 20 CCI-WSFP-060100 33.33 - 
35.00 

1.0000 1.0000 

L29 21 CCI-SFP-060100 35.00 - 
38.33 

1.0000 1.0000 

L29 22 CCI-SFP-060100 35.00 - 
38.33 

1.0000 1.0000 

L29 23 CCI-SFP-060100 35.00 - 
38.33 

1.0000 1.0000 

L29 24 CCI-SFP-45100 33.33 - 
38.33 

1.0000 1.0000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L29 25 CCI-SFP-45100 33.33 - 
38.33 

1.0000 1.0000 

L29 26 CCI-SFP-45100 33.33 - 
38.33 

1.0000 1.0000 

L30 4 HCS 6X12 6AWG(1-3/8) 33.00 - 
33.33 

1.0000 1.0000 

L30 18 CCI-WSFP-060100 33.00 - 
33.33 

1.0000 1.0000 

L30 19 CCI-WSFP-060100 33.00 - 
33.33 

1.0000 1.0000 

L30 20 CCI-WSFP-060100 33.00 - 
33.33 

1.0000 1.0000 

L30 24 CCI-SFP-45100 33.00 - 
33.33 

1.0000 1.0000 

L30 25 CCI-SFP-45100 33.00 - 
33.33 

1.0000 1.0000 

L30 26 CCI-SFP-45100 33.00 - 
33.33 

1.0000 1.0000 

L31 4 HCS 6X12 6AWG(1-3/8) 32.75 - 
33.00 

1.0000 1.0000 

L31 18 CCI-WSFP-060100 32.75 - 
33.00 

1.0000 1.0000 

L31 19 CCI-WSFP-060100 32.75 - 
33.00 

1.0000 1.0000 

L31 20 CCI-WSFP-060100 32.75 - 
33.00 

1.0000 1.0000 

L31 24 CCI-SFP-45100 32.75 - 
33.00 

1.0000 1.0000 

L31 25 CCI-SFP-45100 32.75 - 
33.00 

1.0000 1.0000 

L31 26 CCI-SFP-45100 32.75 - 
33.00 

1.0000 1.0000 

L32 4 HCS 6X12 6AWG(1-3/8) 27.75 - 
32.75 

1.0000 1.0000 

L32 18 CCI-WSFP-060100 27.75 - 
32.75 

1.0000 1.0000 

L32 19 CCI-WSFP-060100 27.75 - 
32.75 

1.0000 1.0000 

L32 20 CCI-WSFP-060100 27.75 - 
32.75 

1.0000 1.0000 

L32 24 CCI-SFP-45100 27.75 - 
32.75 

1.0000 1.0000 

L32 25 CCI-SFP-45100 27.75 - 
32.75 

1.0000 1.0000 

L32 26 CCI-SFP-45100 27.75 - 
32.75 

1.0000 1.0000 

L33 4 HCS 6X12 6AWG(1-3/8) 23.00 - 
27.75 

1.0000 1.0000 

L33 11 CCI-WSFP-060100 23.00 - 
25.00 

1.0000 1.0000 

L33 12 CCI-WSFP-060100 23.00 - 
25.00 

1.0000 1.0000 

L33 13 CCI-WSFP-060100 23.00 - 
25.00 

1.0000 1.0000 

L33 18 CCI-WSFP-060100 23.00 - 
27.75 

1.0000 1.0000 

L33 19 CCI-WSFP-060100 23.00 - 
27.75 

1.0000 1.0000 

L33 20 CCI-WSFP-060100 23.00 - 
27.75 

1.0000 1.0000 

L33 24 CCI-SFP-45100 25.00 - 
27.75 

1.0000 1.0000 

L33 25 CCI-SFP-45100 25.00 - 
27.75 

1.0000 1.0000 

L33 26 CCI-SFP-45100 25.00 - 
27.75 

1.0000 1.0000 

L34 4 HCS 6X12 6AWG(1-3/8) 22.75 - 
23.00 

1.0000 1.0000 

L34 11 CCI-WSFP-060100 22.75 - 1.0000 1.0000 
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Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

23.00 
L34 12 CCI-WSFP-060100 22.75 - 

23.00 
1.0000 1.0000 

L34 13 CCI-WSFP-060100 22.75 - 
23.00 

1.0000 1.0000 

L34 18 CCI-WSFP-060100 22.75 - 
23.00 

1.0000 1.0000 

L34 19 CCI-WSFP-060100 22.75 - 
23.00 

1.0000 1.0000 

L34 20 CCI-WSFP-060100 22.75 - 
23.00 

1.0000 1.0000 

L35 4 HCS 6X12 6AWG(1-3/8) 17.75 - 
22.75 

1.0000 1.0000 

L35 11 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 12 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 13 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 18 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 19 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 20 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L36 4 HCS 6X12 6AWG(1-3/8) 12.75 - 
17.75 

1.0000 1.0000 

L36 11 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 12 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 13 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 18 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 19 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 20 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L37 4 HCS 6X12 6AWG(1-3/8) 7.75 - 12.75 1.0000 1.0000 
L37 11 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 12 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 13 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 18 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 19 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 20 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L38 4 HCS 6X12 6AWG(1-3/8) 2.75 - 7.75 1.0000 1.0000 
L38 11 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 12 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 13 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 18 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 19 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 20 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L39 4 HCS 6X12 6AWG(1-3/8) 0.00 - 2.75 1.0000 1.0000 
L39 11 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 12 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 13 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 18 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 19 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 20 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
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 Effective Width of Flat Linear Attachments / Feed Lines 
 

Tower 
Section 

Attachment 
Record No. 

Description Attachment 
Segment 

Elev. 

Ratio 
Calculatio

n 
Method 

Effective 
Width 
Ratio 

L12 27 CCI-SFP-45100 85.08 - 
86.58 

Auto 0.0000 

L12 28 CCI-SFP-45100 85.08 - 
86.58 

Auto 0.0000 

L12 29 CCI-SFP-45100 85.08 - 
86.58 

Auto 0.0000 

L13 27 CCI-SFP-45100 84.83 - 
85.08 

Auto 0.0000 

L13 28 CCI-SFP-45100 84.83 - 
85.08 

Auto 0.0000 

L13 29 CCI-SFP-45100 84.83 - 
85.08 

Auto 0.0000 

L14 27 CCI-SFP-45100 79.83 - 
84.83 

Auto 0.0000 

L14 28 CCI-SFP-45100 79.83 - 
84.83 

Auto 0.0000 

L14 29 CCI-SFP-45100 79.83 - 
84.83 

Auto 0.0000 

L15 14 CCI-AFP-060100 74.83 - 
76.50 

Auto 0.2739 

L15 15 CCI-AFP-060100 74.83 - 
76.50 

Auto 0.2739 

L15 16 CCI-AFP-060100 74.83 - 
76.50 

Auto 0.2739 

L15 27 CCI-SFP-45100 76.50 - 
79.83 

Auto 0.0000 

L15 28 CCI-SFP-45100 76.50 - 
79.83 

Auto 0.0000 

L15 29 CCI-SFP-45100 76.50 - 
79.83 

Auto 0.0000 

L16 14 CCI-AFP-060100 74.00 - 
74.83 

Auto 0.2677 

L16 15 CCI-AFP-060100 74.00 - 
74.83 

Auto 0.2677 

L16 16 CCI-AFP-060100 74.00 - 
74.83 

Auto 0.2677 

L17 14 CCI-AFP-060100 73.75 - 
74.00 

Auto 0.2815 

L17 15 CCI-AFP-060100 73.75 - 
74.00 

Auto 0.2815 

L17 16 CCI-AFP-060100 73.75 - 
74.00 

Auto 0.2815 

L18 14 CCI-AFP-060100 68.75 - 
73.75 

Auto 0.2665 

L18 15 CCI-AFP-060100 68.75 - 
73.75 

Auto 0.2665 

L18 16 CCI-AFP-060100 68.75 - 
73.75 

Auto 0.2665 

L19 14 CCI-AFP-060100 63.75 - 
68.75 

Auto 0.2396 

L19 15 CCI-AFP-060100 63.75 - 
68.75 

Auto 0.2396 

L19 16 CCI-AFP-060100 63.75 - 
68.75 

Auto 0.2396 

L20 14 CCI-AFP-060100 58.75 - 
63.75 

Auto 0.2108 

L20 15 CCI-AFP-060100 58.75 - 
63.75 

Auto 0.2108 

L20 16 CCI-AFP-060100 58.75 - 
63.75 

Auto 0.2108 

L21 14 CCI-AFP-060100 53.75 - 
58.75 

Auto 0.1857 

L21 15 CCI-AFP-060100 53.75 - 
58.75 

Auto 0.1857 

L21 16 CCI-AFP-060100 53.75 - Auto 0.1857 
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Section 
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Record No. 

Description Attachment 
Segment 

Elev. 

Ratio 
Calculatio

n 
Method 

Effective 
Width 
Ratio 

58.75 
L21 21 CCI-SFP-060100 53.75 - 

55.08 
Auto 0.1765 

L21 22 CCI-SFP-060100 53.75 - 
55.08 

Auto 0.1765 

L21 23 CCI-SFP-060100 53.75 - 
55.08 

Auto 0.1765 

L22 14 CCI-AFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 15 CCI-AFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 16 CCI-AFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 21 CCI-SFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 22 CCI-SFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 23 CCI-SFP-060100 53.08 - 
53.75 

Auto 0.1715 

L23 14 CCI-AFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 15 CCI-AFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 16 CCI-AFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 21 CCI-SFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 22 CCI-SFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 23 CCI-SFP-060100 52.83 - 
53.08 

Auto 0.2022 

L24 14 CCI-AFP-060100 46.50 - 
52.83 

Auto 0.1857 

L24 15 CCI-AFP-060100 46.50 - 
52.83 

Auto 0.1857 

L24 16 CCI-AFP-060100 46.50 - 
52.83 

Auto 0.1857 

L24 21 CCI-SFP-060100 45.91 - 
52.83 

Auto 0.1842 

L24 22 CCI-SFP-060100 45.91 - 
52.83 

Auto 0.1842 

L24 23 CCI-SFP-060100 45.91 - 
52.83 

Auto 0.1842 

L25 21 CCI-SFP-060100 44.91 - 
45.91 

Auto 0.1387 

L25 22 CCI-SFP-060100 44.91 - 
45.91 

Auto 0.1387 

L25 23 CCI-SFP-060100 44.91 - 
45.91 

Auto 0.1387 

L26 21 CCI-SFP-060100 39.91 - 
44.91 

Auto 0.1236 

L26 22 CCI-SFP-060100 39.91 - 
44.91 

Auto 0.1236 

L26 23 CCI-SFP-060100 39.91 - 
44.91 

Auto 0.1236 

L26 24 CCI-SFP-45100 39.91 - 
40.08 

Auto 0.0000 

L26 25 CCI-SFP-45100 39.91 - 
40.08 

Auto 0.0000 

L26 26 CCI-SFP-45100 39.91 - 
40.08 

Auto 0.0000 

L27 21 CCI-SFP-060100 38.58 - 
39.91 

Auto 0.1059 

L27 22 CCI-SFP-060100 38.58 - 
39.91 

Auto 0.1059 

L27 23 CCI-SFP-060100 38.58 - 
39.91 

Auto 0.1059 

L27 24 CCI-SFP-45100 38.58 - Auto 0.0000 
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39.91 
L27 25 CCI-SFP-45100 38.58 - 

39.91 
Auto 0.0000 

L27 26 CCI-SFP-45100 38.58 - 
39.91 

Auto 0.0000 

L28 21 CCI-SFP-060100 38.33 - 
38.58 

Auto 0.1496 

L28 22 CCI-SFP-060100 38.33 - 
38.58 

Auto 0.1496 

L28 23 CCI-SFP-060100 38.33 - 
38.58 

Auto 0.1496 

L28 24 CCI-SFP-45100 38.33 - 
38.58 

Auto 0.0000 

L28 25 CCI-SFP-45100 38.33 - 
38.58 

Auto 0.0000 

L28 26 CCI-SFP-45100 38.33 - 
38.58 

Auto 0.0000 

L29 18 CCI-WSFP-060100 33.33 - 
35.00 

Auto 0.1244 

L29 19 CCI-WSFP-060100 33.33 - 
35.00 

Auto 0.1244 

L29 20 CCI-WSFP-060100 33.33 - 
35.00 

Auto 0.1244 

L29 21 CCI-SFP-060100 35.00 - 
38.33 

Auto 0.1370 

L29 22 CCI-SFP-060100 35.00 - 
38.33 

Auto 0.1370 

L29 23 CCI-SFP-060100 35.00 - 
38.33 

Auto 0.1370 

L29 24 CCI-SFP-45100 33.33 - 
38.33 

Auto 0.0000 

L29 25 CCI-SFP-45100 33.33 - 
38.33 

Auto 0.0000 

L29 26 CCI-SFP-45100 33.33 - 
38.33 

Auto 0.0000 

L30 18 CCI-WSFP-060100 33.00 - 
33.33 

Auto 0.1194 

L30 19 CCI-WSFP-060100 33.00 - 
33.33 

Auto 0.1194 

L30 20 CCI-WSFP-060100 33.00 - 
33.33 

Auto 0.1194 

L30 24 CCI-SFP-45100 33.00 - 
33.33 

Auto 0.0000 

L30 25 CCI-SFP-45100 33.00 - 
33.33 

Auto 0.0000 

L30 26 CCI-SFP-45100 33.00 - 
33.33 

Auto 0.0000 

L31 18 CCI-WSFP-060100 32.75 - 
33.00 

Auto 0.1180 

L31 19 CCI-WSFP-060100 32.75 - 
33.00 

Auto 0.1180 

L31 20 CCI-WSFP-060100 32.75 - 
33.00 

Auto 0.1180 

L31 24 CCI-SFP-45100 32.75 - 
33.00 

Auto 0.0000 

L31 25 CCI-SFP-45100 32.75 - 
33.00 

Auto 0.0000 

L31 26 CCI-SFP-45100 32.75 - 
33.00 

Auto 0.0000 

L32 18 CCI-WSFP-060100 27.75 - 
32.75 

Auto 0.1048 

L32 19 CCI-WSFP-060100 27.75 - 
32.75 

Auto 0.1048 

L32 20 CCI-WSFP-060100 27.75 - 
32.75 

Auto 0.1048 

L32 24 CCI-SFP-45100 27.75 - 
32.75 

Auto 0.0000 

L32 25 CCI-SFP-45100 27.75 - Auto 0.0000 
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Tower 
Section 

Attachment 
Record No. 

Description Attachment 
Segment 

Elev. 

Ratio 
Calculatio

n 
Method 

Effective 
Width 
Ratio 

32.75 
L32 26 CCI-SFP-45100 27.75 - 

32.75 
Auto 0.0000 

L33 11 CCI-WSFP-060100 23.00 - 
25.00 

Auto 0.0698 

L33 12 CCI-WSFP-060100 23.00 - 
25.00 

Auto 0.0698 

L33 13 CCI-WSFP-060100 23.00 - 
25.00 

Auto 0.0698 

L33 18 CCI-WSFP-060100 23.00 - 
27.75 

Auto 0.0767 

L33 19 CCI-WSFP-060100 23.00 - 
27.75 

Auto 0.0767 

L33 20 CCI-WSFP-060100 23.00 - 
27.75 

Auto 0.0767 

L33 24 CCI-SFP-45100 25.00 - 
27.75 

Auto 0.0000 

L33 25 CCI-SFP-45100 25.00 - 
27.75 

Auto 0.0000 

L33 26 CCI-SFP-45100 25.00 - 
27.75 

Auto 0.0000 

L34 11 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 12 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 13 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 18 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 19 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 20 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L35 11 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 12 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 13 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 18 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 19 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 20 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L36 11 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 12 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 13 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 18 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 19 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 20 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L37 11 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 12 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 13 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 18 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 19 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 20 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L38 11 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L38 12 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L38 13 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L38 18 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L38 19 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
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Tower 
Section 

Attachment 
Record No. 

Description Attachment 
Segment 

Elev. 

Ratio 
Calculatio

n 
Method 

Effective 
Width 
Ratio 

L38 20 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L39 11 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 12 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 13 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 18 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 19 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 20 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 

 
 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

AIR 32 B2A/B66AA w/ 
Mount Pipe 

A From Face 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 

(2) AIR 32 B2A/B66AA w/ 
Mount Pipe 

B From Face 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 

AIR 32 B2A/B66AA w/ 
Mount Pipe 

C From Face 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 

AIR6449 B41_T-MOBILE 
w/ Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.87 
6.23 
6.61 

3.27 
3.73 
4.20 

0.13 
0.18 
0.23 

AIR6449 B41_T-MOBILE 
w/ Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.87 
6.23 
6.61 

3.27 
3.73 
4.20 

0.13 
0.18 
0.23 

AIR6449 B41_T-MOBILE 
w/ Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.87 
6.23 
6.61 

3.27 
3.73 
4.20 

0.13 
0.18 
0.23 

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

A From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.19 
0.31 
0.46 

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

B From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.19 
0.31 
0.46 

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

C From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.19 
0.31 
0.46 

RRUS 4415 B25_CCIV2 A From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.84 
2.01 
2.19 

0.82 
0.94 
1.07 

0.05 
0.06 
0.08 

RRUS 4415 B25_CCIV2 B From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.84 
2.01 
2.19 

0.82 
0.94 
1.07 

0.05 
0.06 
0.08 

RRUS 4415 B25_CCIV2 C From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.84 
2.01 
2.19 

0.82 
0.94 
1.07 

0.05 
0.06 
0.08 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

RADIO 4449 B12/B71 A From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

RADIO 4449 B12/B71 B From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

RADIO 4449 B12/B71 C From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

T-Arm Mount [TA 701-3] C None   0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

23.94 
30.04 
36.16 

23.94 
30.04 
36.16 

1.09 
1.48 
1.95 

Miscellaneous [NA 507-1] C None   0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.56 
6.39 
8.18 

4.56 
6.39 
8.18 

0.25 
0.31 
0.40 

***                   
T-Arm Mount [TA 602-3] C None   0.0000 127.00 No Ice 

1/2'' 
Ice 

1'' Ice 

13.40 
16.44 
19.70 

13.40 
16.44 
19.70 

0.77 
1.00 
1.29 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

***                   
(2) MX06FRO840-02 w/ 

Mount Pipe 
A From Face 4.00 

0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

10.01 
10.61 
11.22 

6.39 
6.95 
7.53 

0.13 
0.25 
0.38 

(2) MX06FRO840-02 w/ 
Mount Pipe 

B From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

10.01 
10.61 
11.22 

6.39 
6.95 
7.53 

0.13 
0.25 
0.38 

(2) MX06FRO840-02 w/ 
Mount Pipe 

C From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

10.01 
10.61 
11.22 

6.39 
6.95 
7.53 

0.13 
0.25 
0.38 

AIRSCALE DUAL RRH 
4T4R B2/66A 320W 

A From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

2.23 
2.42 
2.62 

1.34 
1.50 
1.67 

0.08 
0.10 
0.12 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

1'' Ice 
AIRSCALE DUAL RRH 

4T4R B2/66A 320W 
B From Face 4.00 

0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.34 
1.50 
1.67 

0.08 
0.10 
0.12 

AIRSCALE DUAL RRH 
4T4R B2/66A 320W 

C From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.34 
1.50 
1.67 

0.08 
0.10 
0.12 

AIRSCALE DUAL RRH 
4T4R B5/13 320W 

A From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.39 
1.55 
1.72 

0.07 
0.09 
0.11 

AIRSCALE DUAL RRH 
4T4R B5/13 320W 

B From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.39 
1.55 
1.72 

0.07 
0.09 
0.11 

AIRSCALE DUAL RRH 
4T4R B5/13 320W 

C From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.39 
1.55 
1.72 

0.07 
0.09 
0.11 

RVZDC-6627-PF-48 B From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.79 
4.04 
4.30 

2.51 
2.73 
2.95 

0.03 
0.06 
0.10 

RRFDC-3315-PF-48 B From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.36 
3.60 
3.84 

2.19 
2.39 
2.61 

0.03 
0.06 
0.09 

Platform Mount [14' LP 
404-1_KCKR] 

C None   0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

33.43 
42.79 
52.04 

33.43 
42.79 
52.04 

2.16 
2.82 
3.63 

2' horizontal 2 1/2''x2 1/2'' 
angle 

A From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.69 
0.79 
0.91 

0.01 
0.03 
0.07 

0.01 
0.01 
0.02 

2' horizontal 2 1/2''x2 1/2'' 
angle 

B From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.69 
0.79 
0.91 

0.01 
0.03 
0.07 

0.01 
0.01 
0.02 

2' horizontal 2 1/2''x2 1/2'' 
angle 

C From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.69 
0.79 
0.91 

0.01 
0.03 
0.07 

0.01 
0.01 
0.02 

(2) 3' Vertical x 3''x 3'' 
Angle Mount 

A From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.18 
1.40 
1.63 

1.18 
1.40 
1.63 

0.06 
0.07 
0.08 

(2) 3' Vertical x 3''x 3'' 
Angle Mount 

B From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.18 
1.40 
1.63 

1.18 
1.40 
1.63 

0.06 
0.07 
0.08 

(2) 3' Vertical x 3''x 3'' 
Angle Mount 

C From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.18 
1.40 
1.63 

1.18 
1.40 
1.63 

0.06 
0.07 
0.08 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

***                   
 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.0 Wind 0 deg - No Ice 
3 0.9 Dead+1.0 Wind 0 deg - No Ice 
4 1.2 Dead+1.0 Wind 30 deg - No Ice 
5 0.9 Dead+1.0 Wind 30 deg - No Ice 
6 1.2 Dead+1.0 Wind 60 deg - No Ice 
7 0.9 Dead+1.0 Wind 60 deg - No Ice 
8 1.2 Dead+1.0 Wind 90 deg - No Ice 
9 0.9 Dead+1.0 Wind 90 deg - No Ice 

10 1.2 Dead+1.0 Wind 120 deg - No Ice 
11 0.9 Dead+1.0 Wind 120 deg - No Ice 
12 1.2 Dead+1.0 Wind 150 deg - No Ice 
13 0.9 Dead+1.0 Wind 150 deg - No Ice 
14 1.2 Dead+1.0 Wind 180 deg - No Ice 
15 0.9 Dead+1.0 Wind 180 deg - No Ice 
16 1.2 Dead+1.0 Wind 210 deg - No Ice 
17 0.9 Dead+1.0 Wind 210 deg - No Ice 
18 1.2 Dead+1.0 Wind 240 deg - No Ice 
19 0.9 Dead+1.0 Wind 240 deg - No Ice 
20 1.2 Dead+1.0 Wind 270 deg - No Ice 
21 0.9 Dead+1.0 Wind 270 deg - No Ice 
22 1.2 Dead+1.0 Wind 300 deg - No Ice 
23 0.9 Dead+1.0 Wind 300 deg - No Ice 
24 1.2 Dead+1.0 Wind 330 deg - No Ice 
25 0.9 Dead+1.0 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 
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 
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Comb. 
No. 

Description 

41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 

 
 

  Maximum Member Forces   
 
Sectio

n 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
L1 140 - 135 Pole Max Tension 26 0.00 0.00 -0.00 

      Max. Compression 26 -7.11 -1.33 0.77 
      Max. Mx 8 -3.56 -27.95 0.44 
      Max. My 2 -3.56 -0.72 27.55 
      Max. Vy 8 5.26 -27.95 0.44 
      Max. Vx 2 -5.24 -0.72 27.55 
      Max. Torque 12     1.22 

L2 135 - 130 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -7.54 -1.39 0.80 
      Max. Mx 8 -3.82 -54.95 0.53 
      Max. My 2 -3.83 -0.82 54.47 
      Max. Vy 8 5.54 -54.95 0.53 
      Max. Vx 2 -5.53 -0.82 54.47 
      Max. Torque 12     1.22 

L3 130 - 125 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -9.68 -1.45 0.84 
      Max. Mx 8 -5.07 -85.74 0.62 
      Max. My 2 -5.08 -0.93 85.18 
      Max. Vy 8 6.76 -85.74 0.62 
      Max. Vx 2 -6.75 -0.93 85.18 
      Max. Torque 12     1.22 

L4 125 - 120 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -10.14 -1.51 0.87 
      Max. Mx 8 -5.37 -120.29 0.71 
      Max. My 2 -5.38 -1.03 119.64 
      Max. Vy 8 7.05 -120.29 0.71 
      Max. Vx 2 -7.04 -1.03 119.64 
      Max. Torque 12     1.22 

L5 120 - 115 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -19.01 -2.44 1.41 
      Max. Mx 8 -9.99 -175.49 1.12 
      Max. My 2 -10.01 -1.56 174.41 
      Max. Vy 8 12.14 -175.49 1.12 
      Max. Vx 2 -12.08 -1.56 174.41 
      Max. Torque 12     2.03 

L6 115 - 110 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -19.53 -2.52 1.45 
      Max. Mx 8 -10.39 -236.87 1.41 
      Max. My 2 -10.40 -1.87 235.48 
      Max. Vy 8 12.41 -236.87 1.41 
      Max. Vx 2 -12.35 -1.87 235.48 
      Max. Torque 12     2.03 

L7 110 - 105 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -20.06 -2.60 1.50 
      Max. Mx 8 -10.81 -299.57 1.69 
      Max. My 2 -10.82 -2.17 297.87 
      Max. Vy 8 12.67 -299.57 1.69 
      Max. Vx 2 -12.61 -2.17 297.87 
      Max. Torque 12     2.03 

L8 105 - 100 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -20.60 -2.67 1.54 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
      Max. Mx 8 -11.25 -363.56 1.97 
      Max. My 2 -11.26 -2.47 361.56 
      Max. Vy 8 12.93 -363.56 1.97 
      Max. Vx 2 -12.87 -2.47 361.56 
      Max. Torque 12     2.03 

L9 100 - 95 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -21.16 -2.74 1.58 
      Max. Mx 8 -11.71 -428.81 2.24 
      Max. My 2 -11.72 -2.76 426.51 
      Max. Vy 8 13.18 -428.81 2.24 
      Max. Vx 2 -13.12 -2.76 426.51 
      Max. Torque 12     2.03 

L10 95 - 89.08 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -21.35 -2.77 1.60 
      Max. Mx 8 -11.87 -450.88 2.33 
      Max. My 2 -11.88 -2.85 448.48 
      Max. Vy 8 13.27 -450.88 2.33 
      Max. Vx 2 -13.21 -2.85 448.48 
      Max. Torque 12     2.03 

L11 89.08 - 
88.33 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -22.38 -2.83 1.64 
      Max. Mx 8 -12.63 -517.99 2.61 
      Max. My 2 -12.64 -3.14 515.29 
      Max. Vy 8 13.58 -517.99 2.61 
      Max. Vx 2 -13.52 -3.14 515.29 
      Max. Torque 12     2.02 

L12 88.33 - 
85.08 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -22.81 -2.88 1.66 
      Max. Mx 8 -12.98 -562.38 2.78 
      Max. My 2 -12.99 -3.33 559.48 
      Max. Vy 8 13.75 -562.38 2.78 
      Max. Vx 2 -13.69 -3.33 559.48 
      Max. Torque 12     2.02 

L13 85.08 - 
84.83 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -22.86 -2.88 1.66 
      Max. Mx 8 -13.03 -565.82 2.80 
      Max. My 2 -13.04 -3.34 562.90 
      Max. Vy 8 13.75 -565.82 2.80 
      Max. Vx 2 -13.69 -3.34 562.90 
      Max. Torque 12     2.02 

L14 84.83 - 
79.83 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -23.86 -2.94 1.70 
      Max. Mx 8 -13.81 -635.37 3.07 
      Max. My 2 -13.82 -3.63 632.16 
      Max. Vy 8 14.07 -635.37 3.07 
      Max. Vx 2 -14.01 -3.63 632.16 
      Max. Torque 12     2.02 

L15 79.83 - 
74.83 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -24.88 -3.01 1.74 
      Max. Mx 8 -14.61 -706.49 3.34 
      Max. My 2 -14.62 -3.91 702.97 
      Max. Vy 8 14.38 -706.49 3.34 
      Max. Vx 2 -14.32 -3.91 702.97 
      Max. Torque 12     2.02 

L16 74.83 - 74 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -25.05 -3.02 1.74 
      Max. Mx 8 -14.75 -718.44 3.38 
      Max. My 2 -14.75 -3.96 714.88 
      Max. Vy 8 14.43 -718.44 3.38 
      Max. Vx 2 -14.37 -3.96 714.88 
      Max. Torque 12     2.02 

L17 74 - 73.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -25.11 -3.02 1.74 
      Max. Mx 8 -14.79 -722.05 3.40 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
      Max. My 2 -14.80 -3.97 718.47 
      Max. Vy 8 14.44 -722.05 3.40 
      Max. Vx 2 -14.38 -3.97 718.47 
      Max. Torque 12     2.02 

L18 73.75 - 
68.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -26.25 -3.08 1.78 
      Max. Mx 8 -15.69 -795.08 3.67 
      Max. My 2 -15.70 -4.26 791.20 
      Max. Vy 8 14.77 -795.08 3.67 
      Max. Vx 2 -14.71 -4.26 791.20 
      Max. Torque 12     2.02 

L19 68.75 - 
63.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -27.40 -3.15 1.82 
      Max. Mx 8 -16.61 -869.70 3.94 
      Max. My 2 -16.61 -4.54 865.52 
      Max. Vy 8 15.09 -869.70 3.94 
      Max. Vx 2 -15.03 -4.54 865.52 
      Max. Torque 12     2.02 

L20 63.75 - 
58.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -28.57 -3.21 1.85 
      Max. Mx 8 -17.54 -945.89 4.20 
      Max. My 2 -17.55 -4.82 941.41 
      Max. Vy 8 15.40 -945.89 4.20 
      Max. Vx 2 -15.34 -4.82 941.41 
      Max. Torque 12     2.02 

L21 58.75 - 
53.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -29.78 -3.27 1.89 
      Max. Mx 8 -18.49 -1023.62 4.47 
      Max. My 2 -18.50 -5.10 1018.84 
      Max. Vy 8 15.70 -1023.62 4.47 
      Max. Vx 2 -15.65 -5.10 1018.84 
      Max. Torque 12     2.02 

L22 53.75 - 
53.08 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -29.95 -3.28 1.89 
      Max. Mx 8 -18.63 -1034.16 4.51 
      Max. My 2 -18.63 -5.14 1029.33 
      Max. Vy 8 15.74 -1034.16 4.51 
      Max. Vx 2 -15.68 -5.14 1029.33 
      Max. Torque 12     2.02 

L23 53.08 - 
52.83 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -30.04 -3.28 1.89 
      Max. Mx 8 -18.69 -1038.09 4.52 
      Max. My 2 -18.70 -5.15 1033.26 
      Max. Vy 20 -15.75 1035.06 -2.79 
      Max. Vx 2 -15.70 -5.15 1033.26 
      Max. Torque 12     2.02 

L24 52.83 - 
45.91 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -30.64 -3.30 1.91 
      Max. Mx 8 -19.17 -1067.20 4.62 
      Max. My 2 -19.17 -5.26 1062.25 
      Max. Vy 8 15.89 -1067.20 4.62 
      Max. Vx 2 -15.83 -5.26 1062.25 
      Max. Torque 12     2.02 

L25 45.91 - 
44.91 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -33.77 -3.36 1.94 
      Max. Mx 8 -21.70 -1165.18 4.94 
      Max. My 2 -21.71 -5.60 1159.87 
      Max. Vy 8 16.34 -1165.18 4.94 
      Max. Vx 2 -16.28 -5.60 1159.87 
      Max. Torque 12     2.02 

L26 44.91 - Pole Max Tension 1 0.00 0.00 0.00 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
39.91 

      Max. Compression 26 -35.12 -3.41 1.97 
      Max. Mx 8 -22.83 -1247.53 5.21 
      Max. My 2 -22.83 -5.88 1241.93 
      Max. Vy 8 16.61 -1247.53 5.21 
      Max. Vx 2 -16.56 -5.88 1241.93 
      Max. Torque 12     2.02 

L27 39.91 - 
38.58 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -35.50 -3.42 1.98 
      Max. Mx 8 -23.13 -1269.67 5.28 
      Max. My 2 -23.13 -5.95 1263.98 
      Max. Vy 8 16.69 -1269.67 5.28 
      Max. Vx 2 -16.63 -5.95 1263.98 
      Max. Torque 12     2.02 

L28 38.58 - 
38.33 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -35.58 -3.42 1.98 
      Max. Mx 8 -23.21 -1273.84 5.29 
      Max. My 2 -23.21 -5.96 1268.14 
      Max. Vy 20 -16.69 1270.64 -3.46 
      Max. Vx 2 -16.63 -5.96 1268.14 
      Max. Torque 12     2.02 

L29 38.33 - 
33.33 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -37.29 -3.47 2.01 
      Max. Mx 8 -24.61 -1358.06 5.56 
      Max. My 2 -24.61 -6.24 1352.06 
      Max. Vy 8 17.00 -1358.06 5.56 
      Max. Vx 2 -16.94 -6.24 1352.06 
      Max. Torque 12     2.02 

L30 33.33 - 33 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -37.40 -3.48 2.01 
      Max. Mx 8 -24.70 -1363.67 5.57 
      Max. My 2 -24.71 -6.26 1357.65 
      Max. Vy 8 17.01 -1363.67 5.57 
      Max. Vx 2 -16.95 -6.26 1357.65 
      Max. Torque 12     2.02 

L31 33 - 32.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -37.49 -3.48 2.01 
      Max. Mx 8 -24.78 -1367.92 5.59 
      Max. My 2 -24.78 -6.27 1361.89 
      Max. Vy 20 -17.02 1364.65 -3.71 
      Max. Vx 2 -16.97 -6.27 1361.89 
      Max. Torque 12     2.02 

L32 32.75 - 
27.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -39.22 -3.53 2.04 
      Max. Mx 8 -26.19 -1453.77 5.85 
      Max. My 2 -26.20 -6.55 1447.44 
      Max. Vy 8 17.32 -1453.77 5.85 
      Max. Vx 2 -17.26 -6.55 1447.44 
      Max. Torque 12     2.02 

L33 27.75 - 23 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -40.87 -3.58 2.07 
      Max. Mx 8 -27.56 -1536.61 6.10 
      Max. My 2 -27.56 -6.81 1530.00 
      Max. Vy 8 17.57 -1536.61 6.10 
      Max. Vx 2 -17.52 -6.81 1530.00 
      Max. Torque 12     2.01 

L34 23 - 22.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -40.97 -3.58 2.07 
      Max. Mx 8 -27.64 -1541.00 6.11 
      Max. My 2 -27.65 -6.82 1534.38 
      Max. Vy 20 -17.58 1537.61 -4.17 
      Max. Vx 2 -17.52 -6.82 1534.38 
      Max. Torque 12     2.01 

L35 22.75 - 
17.75 

Pole Max Tension 1 0.00 0.00 0.00 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
      Max. Compression 26 -42.82 -3.63 2.10 
      Max. Mx 8 -29.18 -1629.57 6.37 
      Max. My 2 -29.18 -7.09 1622.65 
      Max. Vy 8 17.85 -1629.57 6.37 
      Max. Vx 2 -17.79 -7.09 1622.65 
      Max. Torque 12     2.01 

L36 17.75 - 
12.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -44.69 -3.68 2.13 
      Max. Mx 8 -30.74 -1719.38 6.63 
      Max. My 2 -30.74 -7.37 1712.18 
      Max. Vy 8 18.09 -1719.38 6.63 
      Max. Vx 2 -18.03 -7.37 1712.18 
      Max. Torque 12     2.01 

L37 12.75 - 7.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -46.56 -3.73 2.16 
      Max. Mx 8 -32.32 -1810.39 6.89 
      Max. My 2 -32.32 -7.64 1802.89 
      Max. Vy 8 18.32 -1810.39 6.89 
      Max. Vx 2 -18.27 -7.64 1802.89 
      Max. Torque 12     2.01 

L38 7.75 - 2.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -48.43 -3.79 2.19 
      Max. Mx 8 -33.92 -1902.57 7.14 
      Max. My 2 -33.92 -7.90 1894.79 
      Max. Vy 8 18.56 -1902.57 7.14 
      Max. Vx 2 -18.50 -7.90 1894.79 
      Max. Torque 12     2.01 

L39 2.75 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -49.44 -3.81 2.20 
      Max. Mx 8 -34.80 -1953.77 7.28 
      Max. My 2 -34.80 -8.05 1945.83 
      Max. Vy 8 18.69 -1953.77 7.28 
      Max. Vx 2 -18.64 -8.05 1945.83 
      Max. Torque 12     2.01 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 26 49.44 -0.00 0.00 
  Max. Hx 20 34.81 18.67 -0.05 
  Max. Hz 3 26.11 -0.05 18.62 
  Max. Mx 2 1945.83 -0.05 18.62 
  Max. Mz 8 1953.77 -18.67 0.05 
  Max. Torsion 12 2.01 -9.30 -16.10 
  Min. Vert 13 26.11 -9.30 -16.10 
  Min. Hx 9 26.11 -18.67 0.05 
  Min. Hz 15 26.11 0.05 -18.62 
  Min. Mx 14 -1943.71 0.05 -18.62 
  Min. Mz 20 -1950.10 18.67 -0.05 
  Min. Torsion 24 -2.01 9.30 16.10 
      

 
 

 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 29.01 0.00 0.00 -0.85 -1.47 0.00 
1.2 Dead+1.0 Wind 0 deg - 34.81 0.05 -18.62 -1945.83 -8.05 1.75 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
No Ice 
0.9 Dead+1.0 Wind 0 deg - 
No Ice 

26.11 0.05 -18.62 -1919.39 -7.47 1.72 

1.2 Dead+1.0 Wind 30 deg - 
No Ice 

34.81 9.38 -16.15 -1688.37 -983.19 1.01 

0.9 Dead+1.0 Wind 30 deg - 
No Ice 

26.11 9.38 -16.15 -1665.40 -969.50 0.99 

1.2 Dead+1.0 Wind 60 deg - 
No Ice 

34.81 16.20 -9.35 -978.82 -1695.36 -0.00 

0.9 Dead+1.0 Wind 60 deg - 
No Ice 

26.11 16.20 -9.35 -965.38 -1672.09 -0.00 

1.2 Dead+1.0 Wind 90 deg - 
No Ice 

34.81 18.67 -0.05 -7.28 -1953.77 -1.01 

0.9 Dead+1.0 Wind 90 deg - 
No Ice 

26.11 18.67 -0.05 -6.91 -1927.02 -0.99 

1.2 Dead+1.0 Wind 120 deg 
- No Ice 

34.81 16.15 9.27 965.94 -1689.16 -1.75 

0.9 Dead+1.0 Wind 120 deg 
- No Ice 

26.11 16.15 9.27 953.22 -1665.98 -1.72 

1.2 Dead+1.0 Wind 150 deg 
- No Ice 

34.81 9.30 16.10 1680.08 -972.42 -2.01 

0.9 Dead+1.0 Wind 150 deg 
- No Ice 

26.11 9.30 16.10 1657.76 -958.88 -1.98 

1.2 Dead+1.0 Wind 180 deg 
- No Ice 

34.81 -0.05 18.62 1943.71 4.41 -1.74 

0.9 Dead+1.0 Wind 180 deg 
- No Ice 

26.11 -0.05 18.62 1917.84 4.81 -1.71 

1.2 Dead+1.0 Wind 210 deg 
- No Ice 

34.81 -9.38 16.15 1686.24 979.53 -1.00 

0.9 Dead+1.0 Wind 210 deg 
- No Ice 

26.11 -9.38 16.15 1663.84 966.82 -0.98 

1.2 Dead+1.0 Wind 240 deg 
- No Ice 

34.81 -16.20 9.35 976.70 1691.69 -0.00 

0.9 Dead+1.0 Wind 240 deg 
- No Ice 

26.11 -16.20 9.35 963.83 1669.40 -0.00 

1.2 Dead+1.0 Wind 270 deg 
- No Ice 

34.81 -18.67 0.05 5.18 1950.10 1.00 

0.9 Dead+1.0 Wind 270 deg 
- No Ice 

26.11 -18.67 0.05 5.37 1924.33 0.98 

1.2 Dead+1.0 Wind 300 deg 
- No Ice 

34.81 -16.15 -9.27 -968.04 1685.51 1.74 

0.9 Dead+1.0 Wind 300 deg 
- No Ice 

26.11 -16.15 -9.27 -954.76 1663.30 1.71 

1.2 Dead+1.0 Wind 330 deg 
- No Ice 

34.81 -9.30 -16.10 -1682.18 968.78 2.01 

0.9 Dead+1.0 Wind 330 deg 
- No Ice 

26.11 -9.30 -16.10 -1659.30 956.22 1.98 

1.2 Dead+1.0 Ice+1.0 Temp 49.44 0.00 -0.00 -2.20 -3.81 0.00 
1.2 Dead+1.0 Wind 0 
deg+1.0 Ice+1.0 Temp 

49.44 0.00 -3.56 -371.44 -4.53 0.30 

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

49.44 1.79 -3.09 -322.30 -189.42 0.17 

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

49.44 3.09 -1.79 -187.40 -324.59 -0.00 

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

49.44 3.57 -0.00 -2.89 -373.83 -0.17 

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

49.44 3.09 1.78 181.79 -323.94 -0.30 

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

49.44 1.78 3.08 317.16 -188.30 -0.34 

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

49.44 -0.00 3.56 366.95 -3.24 -0.30 

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

49.44 -1.79 3.09 317.81 181.64 -0.17 

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

49.44 -3.09 1.79 182.91 316.81 -0.00 

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

49.44 -3.57 0.00 -1.60 366.05 0.17 

1.2 Dead+1.0 Wind 300 49.44 -3.09 -1.78 -186.28 316.16 0.30 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
deg+1.0 Ice+1.0 Temp 
1.2 Dead+1.0 Wind 330 
deg+1.0 Ice+1.0 Temp 

49.44 -1.78 -3.08 -321.65 180.52 0.34 

Dead+Wind 0 deg - Service 29.01 0.01 -4.94 -513.47 -3.16 0.47 
Dead+Wind 30 deg - Service 29.01 2.49 -4.29 -445.61 -260.18 0.27 
Dead+Wind 60 deg - Service 29.01 4.30 -2.48 -258.59 -447.90 -0.00 
Dead+Wind 90 deg - Service 29.01 4.96 -0.01 -2.52 -516.01 -0.27 
Dead+Wind 120 deg - 
Service 

29.01 4.29 2.46 254.00 -446.26 -0.47 

Dead+Wind 150 deg - 
Service 

29.01 2.47 4.28 442.23 -257.34 -0.54 

Dead+Wind 180 deg - 
Service 

29.01 -0.01 4.94 511.72 0.12 -0.46 

Dead+Wind 210 deg - 
Service 

29.01 -2.49 4.29 443.86 257.15 -0.27 

Dead+Wind 240 deg - 
Service 

29.01 -4.30 2.48 256.84 444.86 -0.00 

Dead+Wind 270 deg - 
Service 

29.01 -4.96 0.01 0.77 512.97 0.27 

Dead+Wind 300 deg - 
Service 

29.01 -4.29 -2.46 -255.75 443.22 0.46 

Dead+Wind 330 deg - 
Service 

29.01 -2.47 -4.28 -443.98 254.31 0.54 

  
 

 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 -29.01 0.00 -0.00 29.01 0.00 0.000% 
2 0.05 -34.81 -18.62 -0.05 34.81 18.62 0.000% 
3 0.05 -26.11 -18.62 -0.05 26.11 18.62 0.000% 
4 9.38 -34.81 -16.15 -9.38 34.81 16.15 0.000% 
5 9.38 -26.11 -16.15 -9.38 26.11 16.15 0.000% 
6 16.20 -34.81 -9.35 -16.20 34.81 9.35 0.000% 
7 16.20 -26.11 -9.35 -16.20 26.11 9.35 0.000% 
8 18.67 -34.81 -0.05 -18.67 34.81 0.05 0.000% 
9 18.67 -26.11 -0.05 -18.67 26.11 0.05 0.000% 

10 16.15 -34.81 9.27 -16.15 34.81 -9.27 0.000% 
11 16.15 -26.11 9.27 -16.15 26.11 -9.27 0.000% 
12 9.30 -34.81 16.10 -9.30 34.81 -16.10 0.000% 
13 9.30 -26.11 16.10 -9.30 26.11 -16.10 0.000% 
14 -0.05 -34.81 18.62 0.05 34.81 -18.62 0.000% 
15 -0.05 -26.11 18.62 0.05 26.11 -18.62 0.000% 
16 -9.38 -34.81 16.15 9.38 34.81 -16.15 0.000% 
17 -9.38 -26.11 16.15 9.38 26.11 -16.15 0.000% 
18 -16.20 -34.81 9.35 16.20 34.81 -9.35 0.000% 
19 -16.20 -26.11 9.35 16.20 26.11 -9.35 0.000% 
20 -18.67 -34.81 0.05 18.67 34.81 -0.05 0.000% 
21 -18.67 -26.11 0.05 18.67 26.11 -0.05 0.000% 
22 -16.15 -34.81 -9.27 16.15 34.81 9.27 0.000% 
23 -16.15 -26.11 -9.27 16.15 26.11 9.27 0.000% 
24 -9.30 -34.81 -16.10 9.30 34.81 16.10 0.000% 
25 -9.30 -26.11 -16.10 9.30 26.11 16.10 0.000% 
26 0.00 -49.44 0.00 -0.00 49.44 0.00 0.000% 
27 0.00 -49.44 -3.56 -0.00 49.44 3.56 0.000% 
28 1.79 -49.44 -3.09 -1.79 49.44 3.09 0.000% 
29 3.09 -49.44 -1.79 -3.09 49.44 1.79 0.000% 
30 3.57 -49.44 -0.00 -3.57 49.44 0.00 0.000% 
31 3.09 -49.44 1.78 -3.09 49.44 -1.78 0.000% 
32 1.78 -49.44 3.08 -1.78 49.44 -3.08 0.000% 
33 -0.00 -49.44 3.56 0.00 49.44 -3.56 0.000% 
34 -1.79 -49.44 3.09 1.79 49.44 -3.09 0.000% 
35 -3.09 -49.44 1.79 3.09 49.44 -1.79 0.000% 
36 -3.57 -49.44 0.00 3.57 49.44 -0.00 0.000% 
37 -3.09 -49.44 -1.78 3.09 49.44 1.78 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

38 -1.78 -49.44 -3.08 1.78 49.44 3.08 0.000% 
39 0.01 -29.01 -4.94 -0.01 29.01 4.94 0.000% 
40 2.49 -29.01 -4.29 -2.49 29.01 4.29 0.000% 
41 4.30 -29.01 -2.48 -4.30 29.01 2.48 0.000% 
42 4.96 -29.01 -0.01 -4.96 29.01 0.01 0.000% 
43 4.29 -29.01 2.46 -4.29 29.01 -2.46 0.000% 
44 2.47 -29.01 4.28 -2.47 29.01 -4.28 0.000% 
45 -0.01 -29.01 4.94 0.01 29.01 -4.94 0.000% 
46 -2.49 -29.01 4.29 2.49 29.01 -4.29 0.000% 
47 -4.30 -29.01 2.48 4.30 29.01 -2.48 0.000% 
48 -4.96 -29.01 0.01 4.96 29.01 -0.01 0.000% 
49 -4.29 -29.01 -2.46 4.29 29.01 2.46 0.000% 
50 -2.47 -29.01 -4.28 2.47 29.01 4.28 0.000% 

 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 4 0.00000001 0.00000489 
2 Yes 6 0.00000001 0.00013823 
3 Yes 5 0.00000001 0.00094968 
4 Yes 7 0.00000001 0.00009173 
5 Yes 6 0.00000001 0.00045620 
6 Yes 7 0.00000001 0.00008891 
7 Yes 6 0.00000001 0.00044174 
8 Yes 6 0.00000001 0.00008609 
9 Yes 5 0.00000001 0.00058795 

10 Yes 7 0.00000001 0.00008313 
11 Yes 6 0.00000001 0.00041322 
12 Yes 7 0.00000001 0.00009353 
13 Yes 6 0.00000001 0.00046618 
14 Yes 6 0.00000001 0.00011448 
15 Yes 5 0.00000001 0.00078708 
16 Yes 7 0.00000001 0.00008558 
17 Yes 6 0.00000001 0.00042589 
18 Yes 7 0.00000001 0.00008824 
19 Yes 6 0.00000001 0.00043921 
20 Yes 5 0.00000001 0.00092235 
21 Yes 5 0.00000001 0.00042647 
22 Yes 7 0.00000001 0.00009258 
23 Yes 6 0.00000001 0.00046145 
24 Yes 7 0.00000001 0.00008236 
25 Yes 6 0.00000001 0.00040970 
26 Yes 5 0.00000001 0.00011514 
27 Yes 6 0.00000001 0.00059209 
28 Yes 6 0.00000001 0.00065134 
29 Yes 6 0.00000001 0.00065211 
30 Yes 6 0.00000001 0.00059825 
31 Yes 6 0.00000001 0.00063742 
32 Yes 6 0.00000001 0.00063525 
33 Yes 6 0.00000001 0.00057656 
34 Yes 6 0.00000001 0.00061529 
35 Yes 6 0.00000001 0.00061511 
36 Yes 6 0.00000001 0.00057150 
37 Yes 6 0.00000001 0.00062577 
38 Yes 6 0.00000001 0.00062735 
39 Yes 5 0.00000001 0.00014420 
40 Yes 5 0.00000001 0.00048765 
41 Yes 5 0.00000001 0.00045134 
42 Yes 5 0.00000001 0.00009694 
43 Yes 5 0.00000001 0.00039390 
44 Yes 5 0.00000001 0.00051698 
45 Yes 5 0.00000001 0.00013725 
46 Yes 5 0.00000001 0.00040789 
47 Yes 5 0.00000001 0.00043623 
48 Yes 5 0.00000001 0.00009058 
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49 Yes 5 0.00000001 0.00050181 
50 Yes 5 0.00000001 0.00038693 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 140 - 135 26.230 41 1.8761 0.0126 
L2 135 - 130 24.272 41 1.8624 0.0114 
L3 130 - 125 22.337 41 1.8315 0.0103 
L4 125 - 120 20.442 41 1.7867 0.0093 
L5 120 - 115 18.601 41 1.7288 0.0085 
L6 115 - 110 16.827 41 1.6565 0.0075 
L7 110 - 105 15.139 41 1.5655 0.0063 
L8 105 - 100 13.554 41 1.4598 0.0053 
L9 100 - 95 12.086 41 1.3428 0.0044 

L10 95 - 89.08 10.745 41 1.2169 0.0036 
L11 93.33 - 88.33 10.327 41 1.1733 0.0033 
L12 88.33 - 85.08 9.132 41 1.1009 0.0030 
L13 85.08 - 84.83 8.410 41 1.0201 0.0026 
L14 84.83 - 79.83 8.357 41 1.0166 0.0026 
L15 79.83 - 74.83 7.330 41 0.9446 0.0023 
L16 74.83 - 74 6.379 41 0.8703 0.0020 
L17 74 - 73.75 6.229 41 0.8579 0.0019 
L18 73.75 - 68.75 6.184 41 0.8546 0.0019 
L19 68.75 - 63.75 5.325 41 0.7876 0.0017 
L20 63.75 - 58.75 4.536 41 0.7192 0.0015 
L21 58.75 - 53.75 3.819 41 0.6488 0.0013 
L22 53.75 - 53.08 3.177 41 0.5784 0.0011 
L23 53.08 - 52.83 3.096 41 0.5690 0.0010 
L24 52.83 - 45.91 3.067 41 0.5663 0.0010 
L25 50.99 - 44.91 2.852 41 0.5457 0.0010 
L26 44.91 - 39.91 2.183 41 0.4979 0.0009 
L27 39.91 - 38.58 1.701 41 0.4225 0.0007 
L28 38.58 - 38.33 1.586 41 0.4025 0.0007 
L29 38.33 - 33.33 1.565 41 0.3997 0.0007 
L30 33.33 - 33 1.176 41 0.3443 0.0006 
L31 33 - 32.75 1.152 41 0.3406 0.0005 
L32 32.75 - 27.75 1.134 41 0.3379 0.0005 
L33 27.75 - 23 0.809 41 0.2831 0.0004 
L34 23 - 22.75 0.554 41 0.2305 0.0003 
L35 22.75 - 17.75 0.542 41 0.2280 0.0003 
L36 17.75 - 12.75 0.329 41 0.1778 0.0003 
L37 12.75 - 7.75 0.170 41 0.1273 0.0002 
L38 7.75 - 2.75 0.063 41 0.0774 0.0001 
L39 2.75 - 0 0.008 41 0.0273 0.0000 

      
  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
140.00 AIR 32 B2A/B66AA w/ Mount 

Pipe 
41 26.230 1.8761 0.0126 12694 

127.00 T-Arm Mount [TA 602-3] 41 21.194 1.8062 0.0097 6209 
118.00 (2) MX06FRO840-02 w/ Mount 

Pipe 
41 17.882 1.7019 0.0081 4040 
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 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 140 - 135 99.045 6 7.0782 0.0474 
L2 135 - 130 91.683 6 7.0318 0.0427 
L3 130 - 125 84.404 6 6.9197 0.0386 
L4 125 - 120 77.270 6 6.7539 0.0351 
L5 120 - 115 70.334 6 6.5378 0.0319 
L6 115 - 110 63.647 6 6.2673 0.0280 
L7 110 - 105 57.278 6 5.9255 0.0238 
L8 105 - 100 51.294 6 5.5277 0.0200 
L9 100 - 95 45.748 6 5.0859 0.0166 

L10 95 - 89.08 40.679 6 4.6101 0.0135 
L11 93.33 - 88.33 39.098 6 4.4450 0.0126 
L12 88.33 - 85.08 34.577 6 4.1711 0.0111 
L13 85.08 - 84.83 31.846 6 3.8652 0.0097 
L14 84.83 - 79.83 31.644 6 3.8520 0.0096 
L15 79.83 - 74.83 27.757 6 3.5794 0.0084 
L16 74.83 - 74 24.160 6 3.2977 0.0074 
L17 74 - 73.75 23.591 6 3.2510 0.0072 
L18 73.75 - 68.75 23.421 6 3.2385 0.0071 
L19 68.75 - 63.75 20.165 6 2.9844 0.0063 
L20 63.75 - 58.75 17.178 6 2.7253 0.0055 
L21 58.75 - 53.75 14.465 6 2.4583 0.0047 
L22 53.75 - 53.08 12.032 6 2.1916 0.0040 
L23 53.08 - 52.83 11.727 6 2.1561 0.0039 
L24 52.83 - 45.91 11.614 6 2.1455 0.0039 
L25 50.99 - 44.91 10.803 6 2.0676 0.0037 
L26 44.91 - 39.91 8.268 6 1.8864 0.0033 
L27 39.91 - 38.58 6.443 6 1.6007 0.0027 
L28 38.58 - 38.33 6.007 6 1.5247 0.0025 
L29 38.33 - 33.33 5.928 6 1.5144 0.0025 
L30 33.33 - 33 4.453 6 1.3041 0.0021 
L31 33 - 32.75 4.363 6 1.2903 0.0021 
L32 32.75 - 27.75 4.296 6 1.2799 0.0020 
L33 27.75 - 23 3.064 6 1.0722 0.0017 
L34 23 - 22.75 2.097 6 0.8729 0.0013 
L35 22.75 - 17.75 2.052 6 0.8633 0.0013 
L36 17.75 - 12.75 1.247 6 0.6733 0.0010 
L37 12.75 - 7.75 0.643 6 0.4819 0.0007 
L38 7.75 - 2.75 0.237 6 0.2932 0.0004 
L39 2.75 - 0 0.030 6 0.1032 0.0001 

      
  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
140.00 AIR 32 B2A/B66AA w/ Mount 

Pipe 
6 99.045 7.0782 0.0474 3687 

127.00 T-Arm Mount [TA 602-3] 6 80.103 6.8262 0.0364 1724 
118.00 (2) MX06FRO840-02 w/ Mount 

Pipe 
6 67.625 6.4373 0.0304 1107 
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 Compression Checks   
 
 

 Pole Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
L1 140 - 135 (1) TP18.8551x18x0.1875 5.00 0.00 0.0 11.109

5 
-3.55 649.91 0.005  

L2 135 - 130 (2) TP19.7101x18.8551x0.18
75 

5.00 0.00 0.0 11.618
4 

-3.82 679.68 0.006  

L3 130 - 125 (3) TP20.5652x19.7101x0.18
75 

5.00 0.00 0.0 12.127
3 

-5.07 709.45 0.007  

L4 125 - 120 (4) TP21.4203x20.5652x0.18
75 

5.00 0.00 0.0 12.636
2 

-5.37 739.22 0.007  

L5 120 - 115 (5) TP22.2753x21.4203x0.18
75 

5.00 0.00 0.0 13.145
0 

-9.99 768.98 0.013  

L6 115 - 110 (6) TP23.1304x22.2753x0.18
75 

5.00 0.00 0.0 13.653
9 

-10.38 798.75 0.013  

L7 110 - 105 (7) TP23.9855x23.1304x0.18
75 

5.00 0.00 0.0 14.162
8 

-10.80 828.52 0.013  

L8 105 - 100 (8) TP24.8405x23.9855x0.18
75 

5.00 0.00 0.0 14.671
6 

-11.24 858.29 0.013  

L9 100 - 95 (9) TP25.6956x24.8405x0.18
75 

5.00 0.00 0.0 15.180
5 

-11.71 888.06 0.013  

L10 95 - 89.08 
(10) 

TP26.708x25.6956x0.187
5 

5.92 0.00 0.0 15.350
5 

-11.86 898.00 0.013  

L11 89.08 - 88.33 
(11) 

TP26.4612x25.6062x0.21
88 

5.00 0.00 0.0 18.220
5 

-12.63 1065.90 0.012  

L12 88.33 - 85.08 
(12) 

TP27.0169x26.4612x0.21
88 

3.25 0.00 0.0 18.606
3 

-12.98 1088.47 0.012  

L13 85.08 - 84.83 
(13) 

TP27.0597x27.0169x0.4 0.25 0.00 0.0 33.847
1 

-13.03 1980.06 0.007  

L14 84.83 - 79.83 
(14) 

TP27.9147x27.0597x0.39
38 

5.00 0.00 0.0 34.394
6 

-13.81 2012.09 0.007  

L15 79.83 - 74.83 
(15) 

TP28.7697x27.9147x0.38
75 

5.00 0.00 0.0 34.908
0 

-14.61 2042.12 0.007  

L16 74.83 - 74 
(16) 

TP28.9116x28.7697x0.38
75 

0.83 0.00 0.0 35.082
5 

-14.74 2052.33 0.007  

L17 74 - 73.75 
(17) 

TP28.9544x28.9116x0.44
38 

0.25 0.00 0.0 40.156
1 

-14.79 2349.13 0.006  

L18 73.75 - 68.75 
(18) 

TP29.8094x28.9544x0.43
75 

5.00 0.00 0.0 40.786
5 

-15.69 2386.01 0.007  

L19 68.75 - 63.75 
(19) 

TP30.6644x29.8094x0.43
13 

5.00 0.00 0.0 41.382
7 

-16.61 2420.89 0.007  

L20 63.75 - 58.75 
(20) 

TP31.5194x30.6644x0.41
88 

5.00 0.00 0.0 41.336
2 

-17.54 2418.17 0.007  

L21 58.75 - 53.75 
(21) 

TP32.3744x31.5194x0.41
88 

5.00 0.00 0.0 42.472
6 

-18.49 2484.65 0.007  

L22 53.75 - 53.08 
(22) 

TP32.4889x32.3744x0.41
88 

0.67 0.00 0.0 42.624
9 

-18.62 2493.56 0.007  

L23 53.08 - 52.83 
(23) 

TP32.5317x32.4889x0.53
13 

0.25 0.00 0.0 53.958
7 

-18.69 3156.59 0.006  

L24 52.83 - 45.91 
(24) 

TP33.715x32.5317x0.531
3 

6.92 0.00 0.0 54.489
3 

-19.17 3187.62 0.006  

L25 45.91 - 44.91 
(25) 

TP33.4487x32.4088x0.4 6.08 0.00 0.0 41.958
7 

-21.70 2454.58 0.009  

L26 44.91 - 39.91 
(26) 

TP34.3039x33.4487x0.4 5.00 0.00 0.0 43.044
4 

-22.83 2518.10 0.009  

L27 39.91 - 38.58 
(27) 

TP34.5314x34.3039x0.39
38 

1.33 0.00 0.0 42.663
9 

-23.13 2495.84 0.009  

L28 38.58 - 38.33 
(28) 

TP34.5742x34.5314x0.55
63 

0.25 0.00 0.0 60.059
9 

-23.21 3513.50 0.007  

L29 38.33 - 33.33 
(29) 

TP35.4293x34.5742x0.54
38 

5.00 0.00 0.0 60.207
7 

-24.61 3522.15 0.007  

L30 33.33 - 33 
(30) 

TP35.4858x35.4293x0.54
38 

0.33 0.00 0.0 60.305
1 

-24.70 3527.85 0.007  

L31 33 - 32.75 TP35.5285x35.4858x0.54 0.25 0.00 0.0 60.378 -24.77 3532.17 0.007  



 October 08, 2020 
140 Ft Monopole Tower Structural Analysis CCI BU No 826848 
Project Number 1887883, Order 525942, Revision 0 Page 43 

tnxTower Report - version 8.0.7.5 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
(31) 38 9 

L32 32.75 - 27.75 
(32) 

TP36.3837x35.5285x0.54
38 

5.00 0.00 0.0 61.854
9 

-26.19 3618.51 0.007  

L33 27.75 - 23 
(33) 

TP37.1961x36.3837x0.53
13 

4.75 0.00 0.0 61.823
9 

-27.56 3616.70 0.008  

L34 23 - 22.75 
(34) 

TP37.2389x37.1961x0.58
13 

0.25 0.00 0.0 67.629
3 

-27.64 3956.31 0.007  

L35 22.75 - 17.75 
(35) 

TP38.0941x37.2389x0.58
13 

5.00 0.00 0.0 69.207
0 

-29.18 4048.61 0.007  

L36 17.75 - 12.75 
(36) 

TP38.9493x38.0941x0.56
88 

5.00 0.00 0.0 69.285
0 

-30.74 4053.17 0.008  

L37 12.75 - 7.75 
(37) 

TP39.8045x38.9493x0.56
88 

5.00 0.00 0.0 70.828
8 

-32.32 4143.48 0.008  

L38 7.75 - 2.75 
(38) 

TP40.6596x39.8045x0.55
63 

5.00 0.00 0.0 70.804
1 

-33.92 4142.04 0.008  

L39 2.75 - 0 (39) TP41.13x40.6596x0.5563 2.75 0.00 0.0 71.634
5 

-34.80 4190.62 0.008  

                    
 
 

 Pole Bending Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny 
L1 140 - 135 (1) TP18.8551x18x0.1875 28.10 312.58 0.090 0.00 312.58 0.000 
L2 135 - 130 (2) TP19.7101x18.8551x0.18

75 
55.15 338.07 0.163 0.00 338.07 0.000 

L3 130 - 125 (3) TP20.5652x19.7101x0.18
75 

85.98 364.17 0.236 0.00 364.17 0.000 

L4 125 - 120 (4) TP21.4203x20.5652x0.18
75 

120.57 390.83 0.308 0.00 390.83 0.000 

L5 120 - 115 (5) TP22.2753x21.4203x0.18
75 

175.97 418.02 0.421 0.00 418.02 0.000 

L6 115 - 110 (6) TP23.1304x22.2753x0.18
75 

237.50 445.68 0.533 0.00 445.68 0.000 

L7 110 - 105 (7) TP23.9855x23.1304x0.18
75 

300.35 473.77 0.634 0.00 473.77 0.000 

L8 105 - 100 (8) TP24.8405x23.9855x0.18
75 

364.49 502.25 0.726 0.00 502.25 0.000 

L9 100 - 95 (9) TP25.6956x24.8405x0.18
75 

429.89 531.06 0.809 0.00 531.06 0.000 

L10 95 - 89.08 
(10) 

TP26.708x25.6956x0.187
5 

452.01 540.75 0.836 0.00 540.75 0.000 

L11 89.08 - 88.33 
(11) 

TP26.4612x25.6062x0.21
88 

519.27 684.55 0.759 0.00 684.55 0.000 

L12 88.33 - 85.08 
(12) 

TP27.0169x26.4612x0.21
88 

563.76 709.12 0.795 0.00 709.12 0.000 

L13 85.08 - 84.83 
(13) 

TP27.0597x27.0169x0.4 567.20 1368.87 0.414 0.00 1368.87 0.000 

L14 84.83 - 79.83 
(14) 

TP27.9147x27.0597x0.39
38 

636.90 1436.93 0.443 0.00 1436.93 0.000 

L15 79.83 - 74.83 
(15) 

TP28.7697x27.9147x0.38
75 

708.17 1504.99 0.471 0.00 1504.99 0.000 

L16 74.83 - 74 
(16) 

TP28.9116x28.7697x0.38
75 

720.15 1520.18 0.474 0.00 1520.18 0.000 

L17 74 - 73.75 
(17) 

TP28.9544x28.9116x0.44
38 

723.76 1735.82 0.417 0.00 1735.82 0.000 

L18 73.75 - 68.75 
(18) 

TP29.8094x28.9544x0.43
75 

796.94 1817.52 0.438 0.00 1817.52 0.000 

L19 68.75 - 63.75 
(19) 

TP30.6644x29.8094x0.43
13 

871.72 1899.34 0.459 0.00 1899.34 0.000 

L20 63.75 - 58.75 
(20) 

TP31.5194x30.6644x0.41
88 

948.05 1953.18 0.485 0.00 1953.18 0.000 

L21 58.75 - 53.75 
(21) 

TP32.3744x31.5194x0.41
88 

1025.93 2062.78 0.497 0.00 2062.78 0.000 

L22 53.75 - 53.08 TP32.4889x32.3744x0.41 1036.48 2077.70 0.499 0.00 2077.70 0.000 
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Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny 
(22) 88 

L23 53.08 - 52.83 
(23) 

TP32.5317x32.4889x0.53
13 

1040.43 2615.28 0.398 0.00 2615.28 0.000 

L24 52.83 - 45.91 
(24) 

TP33.715x32.5317x0.531
3 

1069.58 2667.39 0.401 0.00 2667.39 0.000 

L25 45.91 - 44.91 
(25) 

TP33.4487x32.4088x0.4 1167.74 2109.62 0.554 0.00 2109.62 0.000 

L26 44.91 - 39.91 
(26) 

TP34.3039x33.4487x0.4 1250.25 2220.88 0.563 0.00 2220.88 0.000 

L27 39.91 - 38.58 
(27) 

TP34.5314x34.3039x0.39
38 

1272.43 2217.00 0.574 0.00 2217.00 0.000 

L28 38.58 - 38.33 
(28) 

TP34.5742x34.5314x0.55
63 

1276.60 3095.28 0.412 0.00 3095.28 0.000 

L29 38.33 - 33.33 
(29) 

TP35.4293x34.5742x0.54
38 

1360.97 3184.44 0.427 0.00 3184.44 0.000 

L30 33.33 - 33 
(30) 

TP35.4858x35.4293x0.54
38 

1366.58 3194.83 0.428 0.00 3194.83 0.000 

L31 33 - 32.75 
(31) 

TP35.5285x35.4858x0.54
38 

1370.85 3202.72 0.428 0.00 3202.72 0.000 

L32 32.75 - 27.75 
(32) 

TP36.3837x35.5285x0.54
38 

1456.84 3362.43 0.433 0.00 3362.43 0.000 

L33 27.75 - 23 
(33) 

TP37.1961x36.3837x0.53
13 

1539.82 3440.42 0.448 0.00 3440.42 0.000 

L34 23 - 22.75 
(34) 

TP37.2389x37.1961x0.58
13 

1544.22 3757.68 0.411 0.00 3757.68 0.000 

L35 22.75 - 17.75 
(35) 

TP38.0941x37.2389x0.58
13 

1632.93 3936.44 0.415 0.00 3936.44 0.000 

L36 17.75 - 12.75 
(36) 

TP38.9493x38.0941x0.56
88 

1722.88 4034.72 0.427 0.00 4034.72 0.000 

L37 12.75 - 7.75 
(37) 

TP39.8045x38.9493x0.56
88 

1814.03 4217.88 0.430 0.00 4217.88 0.000 

L38 7.75 - 2.75 
(38) 

TP40.6596x39.8045x0.55
63 

1906.36 4312.30 0.442 0.00 4312.30 0.000 

L39 2.75 - 0 (39) TP41.13x40.6596x0.5563 1957.63 4414.75 0.443 0.00 4414.75 0.000 
                  

 
 

 Pole Shear Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
Vu 

K 

Vn 

 
K 

Ratio 
Vu 

Vn 

Actual 
Tu 

kip-ft 

Tn 

 
kip-ft 

Ratio 
Tu 

Tn 
L1 140 - 135 (1) TP18.8551x18x0.1875 5.27 194.97 0.027 0.00 318.74 0.000 
L2 135 - 130 (2) TP19.7101x18.8551x0.18

75 
5.55 203.90 0.027 0.00 348.61 0.000 

L3 130 - 125 (3) TP20.5652x19.7101x0.18
75 

6.77 212.83 0.032 0.00 379.82 0.000 

L4 125 - 120 (4) TP21.4203x20.5652x0.18
75 

7.06 221.76 0.032 0.00 412.36 0.000 

L5 120 - 115 (5) TP22.2753x21.4203x0.18
75 

12.17 230.69 0.053 0.00 446.24 0.000 

L6 115 - 110 (6) TP23.1304x22.2753x0.18
75 

12.44 239.63 0.052 0.00 481.46 0.000 

L7 110 - 105 (7) TP23.9855x23.1304x0.18
75 

12.70 248.56 0.051 0.00 518.02 0.000 

L8 105 - 100 (8) TP24.8405x23.9855x0.18
75 

12.96 257.49 0.050 0.00 555.91 0.000 

L9 100 - 95 (9) TP25.6956x24.8405x0.18
75 

13.21 266.42 0.050 0.00 595.14 0.000 

L10 95 - 89.08 
(10) 

TP26.708x25.6956x0.187
5 

13.30 269.40 0.049 0.00 608.54 0.000 

L11 89.08 - 88.33 
(11) 

TP26.4612x25.6062x0.21
88 

13.61 319.77 0.043 0.00 734.89 0.000 

L12 88.33 - 85.08 
(12) 

TP27.0169x26.4612x0.21
88 

13.78 326.54 0.042 0.00 766.34 0.000 

L13 85.08 - 84.83 
(13) 

TP27.0597x27.0169x0.4 13.78 594.02 0.023 0.00 1386.87 0.000 
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Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 

K 

Vn 

 
K 

Ratio 
Vu 

Vn 

Actual 
Tu 

kip-ft 

Tn 

 
kip-ft 

Ratio 
Tu 

Tn 
L14 84.83 - 79.83 

(14) 
TP27.9147x27.0597x0.39

38 
14.10 603.63 0.023 0.00 1454.83 0.000 

L15 79.83 - 74.83 
(15) 

TP28.7697x27.9147x0.38
75 

14.41 612.63 0.024 0.00 1522.75 0.000 

L16 74.83 - 74 
(16) 

TP28.9116x28.7697x0.38
75 

14.46 615.70 0.023 0.00 1538.02 0.000 

L17 74 - 73.75 
(17) 

TP28.9544x28.9116x0.44
38 

14.47 704.74 0.021 0.00 1759.61 0.000 

L18 73.75 - 68.75 
(18) 

TP29.8094x28.9544x0.43
75 

14.80 715.80 0.021 0.00 1841.22 0.000 

L19 68.75 - 63.75 
(19) 

TP30.6644x29.8094x0.43
13 

15.11 726.27 0.021 0.00 1922.91 0.000 

L20 63.75 - 58.75 
(20) 

TP31.5194x30.6644x0.41
88 

15.43 725.45 0.021 0.00 1975.87 0.000 

L21 58.75 - 53.75 
(21) 

TP32.3744x31.5194x0.41
88 

15.73 745.39 0.021 0.00 2085.99 0.000 

L22 53.75 - 53.08 
(22) 

TP32.4889x32.3744x0.41
88 

15.77 748.07 0.021 0.00 2100.97 0.000 

L23 53.08 - 52.83 
(23) 

TP32.5317x32.4889x0.53
13 

15.78 946.98 0.017 0.00 2653.84 0.000 

L24 52.83 - 45.91 
(24) 

TP33.715x32.5317x0.531
3 

15.91 956.29 0.017 0.00 2706.28 0.000 

L25 45.91 - 44.91 
(25) 

TP33.4487x32.4088x0.4 16.37 736.38 0.022 0.00 2131.24 0.000 

L26 44.91 - 39.91 
(26) 

TP34.3039x33.4487x0.4 16.64 755.43 0.022 0.00 2242.97 0.000 

L27 39.91 - 38.58 
(27) 

TP34.5314x34.3039x0.39
38 

16.72 748.75 0.022 0.00 2238.47 0.000 

L28 38.58 - 38.33 
(28) 

TP34.5742x34.5314x0.55
63 

16.72 1054.05 0.016 0.00 3140.14 0.000 

L29 38.33 - 33.33 
(29) 

TP35.4293x34.5742x0.54
38 

17.02 1056.65 0.016 0.00 3228.16 0.000 

L30 33.33 - 33 
(30) 

TP35.4858x35.4293x0.54
38 

17.04 1058.36 0.016 0.00 3238.62 0.000 

L31 33 - 32.75 
(31) 

TP35.5285x35.4858x0.54
38 

17.05 1059.65 0.016 0.00 3246.55 0.000 

L32 32.75 - 27.75 
(32) 

TP36.3837x35.5285x0.54
38 

17.34 1085.55 0.016 0.00 3407.21 0.000 

L33 27.75 - 23 
(33) 

TP37.1961x36.3837x0.53
13 

17.60 1085.01 0.016 0.00 3483.88 0.000 

L34 23 - 22.75 
(34) 

TP37.2389x37.1961x0.58
13 

17.61 1186.89 0.015 0.00 3810.28 0.000 

L35 22.75 - 17.75 
(35) 

TP38.0941x37.2389x0.58
13 

17.88 1214.58 0.015 0.00 3990.13 0.000 

L36 17.75 - 12.75 
(36) 

TP38.9493x38.0941x0.56
88 

18.11 1215.95 0.015 0.00 4087.03 0.000 

L37 12.75 - 7.75 
(37) 

TP39.8045x38.9493x0.56
88 

18.35 1243.05 0.015 0.00 4271.18 0.000 

L38 7.75 - 2.75 
(38) 

TP40.6596x39.8045x0.55
63 

18.59 1242.61 0.015 0.00 4364.12 0.000 

L39 2.75 - 0 (39) TP41.13x40.6596x0.5563 18.72 1257.19 0.015 0.00 4467.08 0.000 
                  

 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 
ft 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Ratio 
Vu 

Vn 

Ratio 
Tu 

Tn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 140 - 135 (1) 0.005 0.090 0.000 0.027 0.000 0.096   1.050 4.8.2  
L2 135 - 130 (2) 0.006 0.163 0.000 0.027 0.000 0.169   1.050 4.8.2  
L3 130 - 125 (3) 0.007 0.236 0.000 0.032 0.000 0.244   1.050 4.8.2  
L4 125 - 120 (4) 0.007 0.308 0.000 0.032 0.000 0.317   1.050 4.8.2  
L5 120 - 115 (5) 0.013 0.421 0.000 0.053 0.000 0.437   1.050 4.8.2  
L6 115 - 110 (6) 0.013 0.533 0.000 0.052 0.000 0.549   1.050 4.8.2  
L7 110 - 105 (7) 0.013 0.634 0.000 0.051 0.000 0.650   1.050 4.8.2  
L8 105 - 100 (8) 0.013 0.726 0.000 0.050 0.000 0.741   1.050 4.8.2  
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Section 
No. 

Elevation 
 

ft 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Ratio 
Vu 

Vn 

Ratio 
Tu 

Tn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L9 100 - 95 (9) 0.013 0.809 0.000 0.050 0.000 0.825   1.050 4.8.2  
L10 95 - 89.08 

(10) 
0.013 0.836 0.000 0.049 0.000 0.852   1.050 4.8.2  

L11 89.08 - 88.33 
(11) 

0.012 0.759 0.000 0.043 0.000 0.772   1.050 4.8.2  

L12 88.33 - 85.08 
(12) 

0.012 0.795 0.000 0.042 0.000 0.809   1.050 4.8.2  

L13 85.08 - 84.83 
(13) 

0.007 0.414 0.000 0.023 0.000 0.421   1.050 4.8.2  

L14 84.83 - 79.83 
(14) 

0.007 0.443 0.000 0.023 0.000 0.451   1.050 4.8.2  

L15 79.83 - 74.83 
(15) 

0.007 0.471 0.000 0.024 0.000 0.478   1.050 4.8.2  

L16 74.83 - 74 
(16) 

0.007 0.474 0.000 0.023 0.000 0.481   1.050 4.8.2  

L17 74 - 73.75 
(17) 

0.006 0.417 0.000 0.021 0.000 0.424   1.050 4.8.2  

L18 73.75 - 68.75 
(18) 

0.007 0.438 0.000 0.021 0.000 0.445   1.050 4.8.2  

L19 68.75 - 63.75 
(19) 

0.007 0.459 0.000 0.021 0.000 0.466   1.050 4.8.2  

L20 63.75 - 58.75 
(20) 

0.007 0.485 0.000 0.021 0.000 0.493   1.050 4.8.2  

L21 58.75 - 53.75 
(21) 

0.007 0.497 0.000 0.021 0.000 0.505   1.050 4.8.2  

L22 53.75 - 53.08 
(22) 

0.007 0.499 0.000 0.021 0.000 0.507   1.050 4.8.2  

L23 53.08 - 52.83 
(23) 

0.006 0.398 0.000 0.017 0.000 0.404   1.050 4.8.2  

L24 52.83 - 45.91 
(24) 

0.006 0.401 0.000 0.017 0.000 0.407   1.050 4.8.2  

L25 45.91 - 44.91 
(25) 

0.009 0.554 0.000 0.022 0.000 0.563   1.050 4.8.2  

L26 44.91 - 39.91 
(26) 

0.009 0.563 0.000 0.022 0.000 0.573   1.050 4.8.2  

L27 39.91 - 38.58 
(27) 

0.009 0.574 0.000 0.022 0.000 0.584   1.050 4.8.2  

L28 38.58 - 38.33 
(28) 

0.007 0.412 0.000 0.016 0.000 0.419   1.050 4.8.2  

L29 38.33 - 33.33 
(29) 

0.007 0.427 0.000 0.016 0.000 0.435   1.050 4.8.2  

L30 33.33 - 33 
(30) 

0.007 0.428 0.000 0.016 0.000 0.435   1.050 4.8.2  

L31 33 - 32.75 
(31) 

0.007 0.428 0.000 0.016 0.000 0.435   1.050 4.8.2  

L32 32.75 - 27.75 
(32) 

0.007 0.433 0.000 0.016 0.000 0.441   1.050 4.8.2  

L33 27.75 - 23 
(33) 

0.008 0.448 0.000 0.016 0.000 0.455   1.050 4.8.2  

L34 23 - 22.75 
(34) 

0.007 0.411 0.000 0.015 0.000 0.418   1.050 4.8.2  

L35 22.75 - 17.75 
(35) 

0.007 0.415 0.000 0.015 0.000 0.422   1.050 4.8.2  

L36 17.75 - 12.75 
(36) 

0.008 0.427 0.000 0.015 0.000 0.435   1.050 4.8.2  

L37 12.75 - 7.75 
(37) 

0.008 0.430 0.000 0.015 0.000 0.438   1.050 4.8.2  

L38 7.75 - 2.75 
(38) 

0.008 0.442 0.000 0.015 0.000 0.450   1.050 4.8.2  

L39 2.75 - 0 (39) 0.008 0.443 0.000 0.015 0.000 0.452   1.050 4.8.2  
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 Section Capacity Table 
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Size Critical 

Element 
P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

L1 140 - 135 Pole TP18.8551x18x0.1875 1 -3.55 682.40 9.2 Pass 
L2 135 - 130 Pole TP19.7101x18.8551x0.1875 2 -3.82 713.66 16.1 Pass 
L3 130 - 125 Pole TP20.5652x19.7101x0.1875 3 -5.07 744.92 23.3 Pass 
L4 125 - 120 Pole TP21.4203x20.5652x0.1875 4 -5.37 776.18 30.2 Pass 
L5 120 - 115 Pole TP22.2753x21.4203x0.1875 5 -9.99 807.43 41.6 Pass 
L6 115 - 110 Pole TP23.1304x22.2753x0.1875 6 -10.38 838.69 52.2 Pass 
L7 110 - 105 Pole TP23.9855x23.1304x0.1875 7 -10.80 869.95 61.9 Pass 
L8 105 - 100 Pole TP24.8405x23.9855x0.1875 8 -11.24 901.21 70.6 Pass 
L9 100 - 95 Pole TP25.6956x24.8405x0.1875 9 -11.71 932.46 78.6 Pass 

L10 95 - 89.08 Pole TP26.708x25.6956x0.1875 10 -11.86 942.90 81.1 Pass 
L11 89.08 - 88.33 Pole TP26.4612x25.6062x0.2188 11 -12.63 1119.19 73.5 Pass 
L12 88.33 - 85.08 Pole TP27.0169x26.4612x0.2188 12 -12.98 1142.89 77.0 Pass 
L13 85.08 - 84.83 Pole TP27.0597x27.0169x0.4 13 -13.03 2079.06 40.1 Pass 
L14 84.83 - 79.83 Pole TP27.9147x27.0597x0.3938 14 -13.81 2112.69 42.9 Pass 
L15 79.83 - 74.83 Pole TP28.7697x27.9147x0.3875 15 -14.61 2144.23 45.5 Pass 
L16 74.83 - 74 Pole TP28.9116x28.7697x0.3875 16 -14.74 2154.95 45.9 Pass 
L17 74 - 73.75 Pole TP28.9544x28.9116x0.4438 17 -14.79 2466.59 40.4 Pass 
L18 73.75 - 68.75 Pole TP29.8094x28.9544x0.4375 18 -15.69 2505.31 42.4 Pass 
L19 68.75 - 63.75 Pole TP30.6644x29.8094x0.4313 19 -16.61 2541.93 44.4 Pass 
L20 63.75 - 58.75 Pole TP31.5194x30.6644x0.4188 20 -17.54 2539.08 47.0 Pass 
L21 58.75 - 53.75 Pole TP32.3744x31.5194x0.4188 21 -18.49 2608.88 48.1 Pass 
L22 53.75 - 53.08 Pole TP32.4889x32.3744x0.4188 22 -18.62 2618.24 48.3 Pass 
L23 53.08 - 52.83 Pole TP32.5317x32.4889x0.5313 23 -18.69 3314.42 38.5 Pass 
L24 52.83 - 45.91 Pole TP33.715x32.5317x0.5313 24 -19.17 3347.00 38.8 Pass 
L25 45.91 - 44.91 Pole TP33.4487x32.4088x0.4 25 -21.70 2577.31 53.6 Pass 
L26 44.91 - 39.91 Pole TP34.3039x33.4487x0.4 26 -22.83 2644.00 54.5 Pass 
L27 39.91 - 38.58 Pole TP34.5314x34.3039x0.3938 27 -23.13 2620.63 55.6 Pass 
L28 38.58 - 38.33 Pole TP34.5742x34.5314x0.5563 28 -23.21 3689.17 39.9 Pass 
L29 38.33 - 33.33 Pole TP35.4293x34.5742x0.5438 29 -24.61 3698.26 41.4 Pass 
L30 33.33 - 33 Pole TP35.4858x35.4293x0.5438 30 -24.70 3704.24 41.4 Pass 
L31 33 - 32.75 Pole TP35.5285x35.4858x0.5438 31 -24.77 3708.78 41.5 Pass 
L32 32.75 - 27.75 Pole TP36.3837x35.5285x0.5438 32 -26.19 3799.44 42.0 Pass 
L33 27.75 - 23 Pole TP37.1961x36.3837x0.5313 33 -27.56 3797.53 43.4 Pass 
L34 23 - 22.75 Pole TP37.2389x37.1961x0.5813 34 -27.64 4154.13 39.8 Pass 
L35 22.75 - 17.75 Pole TP38.0941x37.2389x0.5813 35 -29.18 4251.04 40.2 Pass 
L36 17.75 - 12.75 Pole TP38.9493x38.0941x0.5688 36 -30.74 4255.83 41.4 Pass 
L37 12.75 - 7.75 Pole TP39.8045x38.9493x0.5688 37 -32.32 4350.65 41.7 Pass 
L38 7.75 - 2.75 Pole TP40.6596x39.8045x0.5563 38 -33.92 4349.14 42.9 Pass 
L39 2.75 - 0 Pole TP41.13x40.6596x0.5563 39 -34.80 4400.15 43.0 Pass 

              Summary   
            Pole (L10) 81.1 Pass 
      RATING = 81.1 Pass 

*NOTE: Above stress ratios for reinforced sections are approximate. More exact calculations are 
presented in Appendix C. 
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APPENDIX C 
 

ADDITIONAL CALCULATIONS 
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TNX Geometry Input

5

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

10 -
11 -
12 -
13 -
14 -
15 -
16 -
17 -
18 -
19 -
20 -
21 -
22 -
23 -
24 -
25 -
26 -
27 -
28 -
29 -
30 -
31 -
32 -
33 -
34 -
35 -
36 -
37 -
38 -
39 -

33 32.75
33.33 33

32.75 27.75
27.75 23

22.75 17.75
17.75 12.75
12.75 7.75

2.75 0
7.75 2.75

23 22.75

68.75 63.75
73.75 68.75

63.75 58.75
58.75 53.75

53.08 52.83
53.75 53.08

52.83 50.99
50.99 44.91

39.91 38.58
44.91 39.91

120 115
115 110
110 105
105 100
100 95
95 93.33

93.33 88.33
88.33 85.08
85.08 84.83

2.75 18 40.660

A572-65
0.55625 A572-65

39.804 0.56875

41.130 0.55625 A572-65
5 18 39.804 40.660
5 18 38.949

18 38.094 38.949

A572-6518

5 18

0.39375

35.486

0.58125 A572-65
A572-65

0.56875 A572-65
38.094 0.58125

5

37.239
36.384 37.196 0.53125

37.239

A572-65
0.54375 A572-65

0.54375 A572-65
5 18 34.574 35.429 0.54375

5

0.25 18 37.196

0.25 18 35.486 35.529 0.54375
18 35.529 36.384

4.75

38.58 38.33
38.33 33.33

6.08 18 32.409 33.449 0.4 A572-65

A572-65
0.25

0.33 18 35.429

1.33 18 34.304
0.4 A572-65

A572-65
0.55625 A572-65

6.92

5 18 33.449 34.304

18 34.531 34.574

0.25 18 32.489

A572-65
5

0.67 18 32.374
32.532 0.53125

5.08 18 32.532 33.715
A572-65

0.53125 A572-65

18 30.664 31.519

0.4375 A572-65
A572-65

0.41875 A572-65

32.489 0.41875 A572-65
5 18 31.519 32.374 0.41875

28.954 29.809
0.25 18 28.912 28.954

5 18

0.83

5 18
29.809 30.664 0.43125

5 18 27.060 27.915 0.39375 A572-65
0.25

84.83 79.83
5 18 27.91579.83 74.83

0.44375 A572-65

28.770 0.3875
18 28.770 28.91274.83 74

74 73.75

5 18 25.606 26.461 0.21875
0.1875 A572-65

A572-65
0.21875 A572-65

18 27.017 27.060 0.4
18 26.461 27.017

A572-65
3.25

25.696 0.1875 A572-65
5 18 23.985 24.841 0.1875

5.92 4.25 18 25.696 26.708

A572-65
5 18 24.841

18 22.275 23.130 0.1875

20.565 21.420
21.420 22.275 0.1875

18

A572-65
5 18 23.130 23.985 0.1875 A572-65
5

Section Height (ft) Section Length (ft)
Lap Splice Length 

(ft) Number of Sides Top Diameter (in)
Bottom Diameter 

(in)
18.855140 135

135 130
125
120

130
125

Increment (ft):

0.1875
18 18.855 19.710

Wall Thickness (in)

0.1875
5 18 19.710 20.565 0.1875
5

0.18755

5 18 18.000

Tapered Pole 
Grade
A572-65
A572-65

A572-65

A572-65
A572-65

5 18

A572-65
0.3875

1.083

34.531

1.000
1.000
1.000
1.000
1.000

1.043
1.043
1.030
1.043
1.020

1.076
1.135
1.124
1.139
1.034
1.044

0.945

1.000
0.949
0.952

0.946
0.961
0.949
0.948

1.000
1.000

1.000
1.000
1.000
1.000

0.955
0.953
0.945

1.008

A572-65

Weight 
Multiplier

1.018
1.006
1.018
1.012

40 18 A572-65

CCIpole - version 4.5.0 Analysis Date: 10/7/2020Page 2



TNX Section Forces

5

Pu         (K)
Mux     (kip-

ft) Vu              (K)
### 1 - 3.55 28.10 5.27
### 2 - 3.82 55.15 5.55
### 3 - 5.07 85.98 6.77
### 4 - 5.37 120.57 7.06
### 5 - 9.99 175.97 12.17
### 6 - 10.38 237.50 12.44
### 7 - 10.80 300.35 12.70
### 8 - 11.24 364.48 12.96
### 9 - 11.71 429.89 13.21
### 10 - 11.86 452.01 13.30
### 11 - 12.63 519.27 13.61
### 12 - 12.98 563.76 13.78
### 13 - 13.03 567.20 13.78
### 14 - 13.81 636.90 14.10
### 15 - 14.61 708.17 14.41
### 16 - 14.74 720.15 14.46
### 17 - 14.79 723.77 14.47
### 18 - 15.69 796.94 14.80
### 19 - 16.61 871.71 15.11
### 20 - 17.54 948.05 15.43
### 21 - 18.49 1025.93 15.73
### 22 - 18.62 1036.48 15.77
### 23 - 18.69 1040.42 15.78
### 24 - 19.17 1069.58 15.91
### 25 - 21.70 1167.74 16.37
### 26 - 22.83 1250.25 16.64
### 27 - 23.13 1272.42 16.72
### 28 - 23.21 1276.60 16.72
### 29 - 24.61 1360.97 17.02
### 30 - 24.70 1366.59 17.04
### 31 - 24.77 1370.85 17.05
### 32 - 26.19 1456.84 17.34
### 33 - 27.56 1539.82 17.60
### 34 - 27.64 1544.22 17.61
### 35 - 29.18 1632.92 17.88
### 36 - 30.74 1722.88 18.11
### 37 - 32.32 1814.04 18.35
### 38 - 33.92 1906.36 18.59
### 39 - 34.80 1957.64 18.72

33 32.75
33.33 33

32.75 27.75
27.75 23

22.75 17.75
17.75 12.75
12.75 7.75

2.75 0
7.75 2.75

23 22.75

68.75 63.75
73.75 68.75

63.75 58.75
58.75 53.75

53.08 52.83
53.75 53.08

52.83 50.99
50.99 44.91

39.91 38.58
44.91 39.91

120 115
115 110
110 105
105 100
100 95
95 93.33

93.33 88.33
88.33 85.08
85.08 84.83

38.58 38.33
38.33 33.33

84.83 79.83
79.83 74.83
74.83 74

74 73.75

Section Height (ft)
140 135
135 130

125
120

130
125

Increment (ft): TNX Output

40
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Analysis Results

33.33 - 33
33 - 32.75

32.75 - 27.75
27.75 - 23
23 - 22.75

22.75 - 17.75
17.75 - 12.75
12.75 - 7.75
7.75 - 2.75

2.75 - 0

Elevation (ft)

140 - 135
135 - 130
130 - 125

105 - 100
100 - 95

95 - 93.33
93.33 - 88.33
88.33 - 85.08
85.08 - 84.83
84.83 - 79.83
79.83 - 74.83

74.83 - 74
74 - 73.75

73.75 - 68.75
68.75 - 63.75
63.75 - 58.75
58.75 - 53.75
53.75 - 53.08
53.08 - 52.83
52.83 - 50.99
50.99 - 44.91
44.91 - 39.91
39.91 - 38.58
38.58 - 38.33
38.33 - 33.33

Pole + Reinf. TP40.66x39.804x0.5563 Reinf. 1 Tension Rupture 64.9% Pass
Pole + Reinf. TP41.13x40.66x0.5563 Reinf. 1 Tension Rupture 65.5% Pass

Pole + Reinf. TP37.239x37.196x0.5813 Reinf. 1 Tension Rupture 59.9% Pass
Pole + Reinf. TP38.094x37.239x0.5813 Reinf. 1 Tension Rupture 61.2% Pass

62.5% Pass
Pole + Reinf. TP39.804x38.949x0.5688 Reinf. 1 Tension Rupture 63.7% Pass

Pole + Reinf. TP35.486x35.429x0.5438 Reinf. 5 Tension Rupture 67.8% Pass
Pole + Reinf. TP35.529x35.486x0.5438 Reinf. 5 Tension Rupture 67.8% Pass

69.6% Pass
Pole + Reinf. TP37.196x36.384x0.5313 Reinf. 5 Tension Rupture 71.1% Pass

Pole + Reinf. TP34.304x33.449x0.4 Reinf. 4 Tension Rupture 76.0% Pass
Pole + Reinf. TP34.531x34.304x0.3938 Reinf. 4 Tension Rupture 76.5% Pass

65.8% Pass
Pole + Reinf. TP35.429x34.574x0.5438 Reinf. 5 Tension Rupture 67.6% Pass

Pole + Reinf. TP32.489x32.374x0.4188 Reinf. 2 Tension Rupture 76.7% Pass
Pole + Reinf. TP32.532x32.489x0.5313 Reinf. 2 Tension Rupture 63.6% Pass

64.5% Pass
Pole + Reinf. TP33.449x32.409x0.4 Reinf. 4 Tension Rupture 74.1% Pass

Pole + Reinf. TP29.809x28.954x0.4375 Reinf. 2 Tension Rupture 67.3% Pass
Pole + Reinf. TP30.664x29.809x0.4313 Reinf. 2 Tension Rupture 70.5% Pass

73.5% Pass
Pole + Reinf. TP32.374x31.519x0.4188 Reinf. 2 Tension Rupture 76.4% Pass

Pole + Reinf. TP27.915x27.06x0.3938 Reinf. 6 Tension Rupture 74.6% Pass
Pole + Reinf. TP28.77x27.915x0.3875 Reinf. 6 Tension Rupture 79.1% Pass

79.8% Pass
Pole + Reinf. TP28.954x28.912x0.4438 Reinf. 2 Tension Rupture 63.8% Pass

Pole TP26.708x25.696x0.1875 Pole 80.8% Pass
Pole TP26.461x25.606x0.2188 Pole 73.2% Pass

76.7% Pass
Pole + Reinf. TP27.06x27.017x0.4 Reinf. 6 Tension Rupture 69.8% Pass

Pass

Pole TP23.985x23.13x0.1875 Pole 61.5% Pass

125 - 120
120 - 115
115 - 110
110 - 105

Pole
TP22.275x21.42x0.1875 Pole
TP23.13x22.275x0.1875

Pole TP25.696x24.841x0.1875 Pole 78.3% Pass

Pole

Pole

Component 
Type Size Critical Element % Capacity Pass / Fail

9.0% PassPole TP18.855x18x0.1875 Pole
Pole TP19.71x18.855x0.1875 Pole 16.0% Pass

23.1% PassTP20.565x19.71x0.1875 Pole

Pole 51.9% Pass

Pole TP24.841x23.985x0.1875 Pole

Pole TP27.017x26.461x0.2188 Pole

Pole + Reinf. TP28.912x28.77x0.3875 Reinf. 6 Tension Rupture

Pole + Reinf. TP31.519x30.664x0.4188 Reinf. 2 Tension Rupture

Pole + Reinf. TP33.715x32.532x0.5313 Reinf. 2 Tension Rupture

Pole + Reinf. TP34.574x34.531x0.5563 Reinf. 5 Tension Rupture

Pole + Reinf. TP36.384x35.529x0.5438 Reinf. 5 Tension Rupture

Pole + Reinf. TP38.949x38.094x0.5688 Reinf. 1 Tension Rupture

70.3% Pass

Overall 80.8% Pass

Summary
Pole 80.8% Pass

Pole TP21.42x20.565x0.1875 Pole 30.0% Pass
41.2%

Reinforcement 79.8% Pass

CCIpole - version 4.5.0 Analysis Date: 10/7/2020Page 4



Additional Calculations

Pole R1 R2 R3 R4 R5 R6
140 - 135 9.0%
135 - 130 16.0%
130 - 125 23.1%
125 - 120 30.0%
120 - 115 41.2%
115 - 110 51.9%
110 - 105 61.5%
105 - 100 70.3%
100 - 95 78.3%

95 - 93.33 80.8%
93.33 - 88.33 73.2%
88.33 - 85.08 76.7%
85.08 - 84.83 42.5% 69.8%
84.83 - 79.83 45.9% 74.6%
79.83 - 74.83 49.2% 79.1%

74.83 - 74 49.8% 79.8%
74 - 73.75 43.6% 63.8%

73.75 - 68.75 46.5% 67.3%
68.75 - 63.75 49.3% 70.5%
63.75 - 58.75 52.1% 73.5%
58.75 - 53.75 54.7% 76.4%
53.75 - 53.08 55.1% 76.7%
53.08 - 52.83 46.4% 63.6% 54.7%
52.83 - 50.99 47.3% 64.5% 54.1%
50.99 - 44.91 60.2% 74.1%
44.91 - 39.91 62.1% 76.0%
39.91 - 38.58 62.6% 76.5%
38.58 - 38.33 44.0% 56.8% 65.8%
38.33 - 33.33 45.5% 58.4% 67.6%

33.33 - 33 45.6% 58.5% 67.8%
33 - 32.75 45.7% 58.6% 67.8%

32.75 - 27.75 47.3% 60.1% 69.6%
27.75 - 23 48.7% 61.5% 71.1%
23 - 22.75 44.2% 59.9% 58.5%

22.75 - 17.75 45.6% 61.2% 59.8%
17.75 - 12.75 46.9% 62.5% 61.1%
12.75 - 7.75 48.3% 63.7% 62.3%
7.75 - 2.75 49.6% 64.9% 63.4%

2.75 - 0 50.3% 65.5% 64.1%
Note: Section capacity checked in 5 degree increments.
         Rating per TIA-222-H Section 15.5.

% Capacity*Section               
Elevation (ft)

36.00 68.99
36.00 69.75
36.00 70.52
36.00 71.28
36.00 72.04
36.00 72.46

18.00 47.61
18.00 48.37
18.00 48.57
31.50 62.11
31.50 62.88
31.50 62.93
31.50 62.96
31.50 63.73
31.50 64.45

13.50 33.42
18.00 37.95
18.00 38.54
18.00 39.14
18.00 39.73
18.00 40.33
18.00 40.40
36.00 58.43
36.00 58.65

n/a 14.16
n/a 14.67
n/a 15.18
n/a 15.35
n/a 18.22
n/a 18.61

13.50 32.14
13.50 32.73
13.50 33.32

6523 12945 34.52
6966 13663 35.28
7427 14406 36.04
7690 14825 36.46

6422
6697
6978
7135

4927 9372 31.43
4945 9400 31.46
5314 9978 32.23
5681 10547 32.95
5696 11584 32.99
6100 12252 33.75

4444
4455
4664
4867
5889
6152

3067 7174 22.65
4167 5857 29.61
4496 6271 30.37
4586 6384 30.57
4555 8782 30.61
4904 9335 31.38

4107
1690
1775
1798
4227
4431

2272 4435 20.54
2475 4758 21.14
2689 5096 21.73
2915 5449 22.33
2947 5498 22.40
2979 7011 22.43

2163
2284
2407
2534
2551
4032

1688 1688 18.61
1696 3036 18.64
1863 3286 19.23
2041 3548 19.82
2071 3593 19.92
2081 4127 19.952047

n/a
1341
1423
1507
1522

1126 1126 14.67
1247 1247 15.18
1290 1290 15.35
1585 1585 18.22

n/a
n/a
n/a
n/a
n/a
n/a

719 719 12.64
810 810 13.14

Reinf.
n/a
n/a
n/a
n/a
n/a

908 908 13.65
1013 1013 14.16

636 636 12.13

Pole Total Pole
489 489 11.11
559 559 11.62

n/a

13.14
13.65

n/a
n/a

11.11
11.62
12.13
12.64

Reinf. Total

Moment of Inertia (in4) Area (in2)

n/a
n/a
n/a

CCIpole - version 4.5.0 Analysis Date: 10/7/2020Page 5



Monopole Base Plate Connection

*TIA-222-H Section 15.5 Applied

#VALUE!

Anchor Rod Data Anchor Rod Summary (units of kips, kip-in)
GROUP 1:   (8) 2-1/4" ø bolts (A615-75 N; Fy=75 ksi, Fu=100 ksi) on 48.26" BC GROUP 1:    
GROUP 2:   (4) 2-1/4" ø bolts (A193 Gr. B7 N; Fy=105 ksi, Fu=125 ksi) on 48.26" BC             Pu_c = 166.46 φPn_c = 268.39 Stress Rating
             Vu = 2.34 φVn = 120.77 59.1%
Base Plate Data             Mu = n/a φMn = n/a Pass
55.11" OD x 2.5" Plate (A572-50; Fy=50 ksi, Fu=65 ksi)
 GROUP 2:   
Stiffener Data             Pu_c = 161.96 φPn_c = 375.74 Stress Rating
N/A             Vu = 0 φVn = 169.08 41.1%
             Mu = 0 φMn = 179.4 Pass
Pole Data
41.13" x 0.28125" 18-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi) Base Plate Summary  
 Max Stress (ksi): 27.92 (Flexural)
 Allowable Stress (ksi): 45  
 Stress Rating: 59.1% Pass
 
 
 
 
 
 
 
 
 
 
 
 
 

52.20
28.08

Adjusted Pole Reactions

BU # 826848

Applied Loads

Site Name Public Storage-Briggs Ch
Order # 525942 Rev 0

Analysis Considerations

Site Info

TIA-222 Revision H
Grout Considered: No

Analysis ResultsConnection Properties

Iar (in) 0

Moment (kip-ft) 1957.64
Axial Force (kips) 34.80

Shear Force (kips) 18.72

Moment (kip-ft) 
Axial Force (kips) 

Shear Force (kips) 

0.00

Analysis Date: 10/7/2020CCIplate - Version 3.7.2
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ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-16
Risk Category: II
Soil Class: D - Default (see 

Section 11.4.3)

Elevation: 356.26 ft (NAVD 88)
Latitude:
Longitude:

39.074992
-76.942228

Wind
Results:

Data Source: 
Date Accessed: 

Wind Speed: 113 Vmph
10-year MRI 75 Vmph
25-year MRI 84 Vmph
50-year MRI 89 Vmph
100-year MRI 95 Vmph

ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4
Mon Oct 05 2020

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-16 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2.

Mountainous terrain, gorges, ocean promontories, and special wind regions should be examined for unusual wind 
conditions.

Page 1 of 3https://asce7hazardtool.online/ Mon Oct 05 2020



SS : 0.134
S1 : 0.043
Fa : 1.6
Fv : 2.4
SMS : 0.214
SM1 : 0.103
SDS : 0.143

SD1 : 0.069
TL : 8
PGA : 0.069
PGA M : 0.111
FPGA : 1.6
Ie : 1
Cv : 0.7

Design Response SpectrumDesign Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumRMCE   Response Spectrum  

S  (g) vs T(s)a

Design Vertical Response SpectrumDesign Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumRMCE   Vertical Response Spectrum  

S  (g) vs T(s)a

Seismic

Site Soil Class: 
Results:

Seismic Design Category

D - Default (see Section 11.4.3)

B

Data Accessed: 
Date Source: 

Mon Oct 05 2020
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 
Table 1.5-2. Additional data for site-specific ground motion procedures in 
accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.

Page 2 of 3https://asce7hazardtool.online/ Mon Oct 05 2020



Ice
Results:

Data Source: 
Date Accessed: 

Ice Thickness: 1.00 in.
Concurrent Temperature: 15 F
Gust Speed: 40 mph

Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8
Mon Oct 05 2020

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 500-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.

Page 3 of 3https://asce7hazardtool.online/ Mon Oct 05 2020



App No: 2020111331

Application Type Minor Modification

Applicant Name T-Mobile c/o Crown Castle USA 

Site Id 415

Address 3351 Briggs Chaney Rd, Silver Spring

City Silver Spring

Zoning EOF-0.75

Latitude 39.074992

Longitude -76.942228

Ground Elevation 354

Site Owner Shurgard Maryland Properties Inc

Structure Owner Crown Castle

Carrier T-Mobile

Structure Type Monopole

Solution Type Macro

Lease Status Leased

Carrier Site Name Public Storage-Briggs CHA

County Site Name Public Storage Briggs Chaney

Existing Existing

Existing Structure Height 140

Justification of why this site was selected:

The proposed installation is intended to provide greater service to T-Mobiles customer base in the area. This site is needed to 
provided coverage within the surrounding area. T-Mobile selected this site due to their existing installation. By selecting thi

Will site be used to support 
government 
telecommunications facilities 
or other equipment for 
government use? 

No

Gvt. Use Desc.

Updated 11/24/2020

Ann. Plan? Yes

Application Description

Swap (3) Antennas; Remove (3) TMA's; Add (3) RRU's; Remove (1) existing cabinet and install (2) new cabinets.

NearbySites (New, Replacement Apps Only):

Provide the proposed height 
of the replacement structure 
without any antenna (New, 
Replacement Apps Only)

Distance to Residential Property 
(New, Replacement, Colocation Only)

Distance to Commercial Property 
(New, Replacement, Colocation Only)

Does the structure require an antenna 
structure  registration under FCC Title 47 

Yes

Application General  Infomation

Site  Infomation

Monday, November 30, 2020

10:22:18 AM



App No: 2020111331

Screening considerations(New, Colocations, Replacement Apps Only):

Monday, November 30, 2020

10:22:18 AM



App No: 2020111331

Does this qualify as a 6409 application? (Minor Mod, Colocations Only) Yes

PROW? No

ROW  width 

Pole Number

For towers outside the public ROW will 
the proposed installation increase the 
height of the structure by: (1) more than 
10% or (2) more than 20 feet, whichever 
is greater? 

No

For towers outside the public ROW will the 
proposed installation increase the width 
by adding appurtenance to the body of the 
structure that would protrude from the 
edge of the structure by more than 20 
feet?  

No

 Will the proposed installation increase the 
height of the structure by: (1) more than 
10% or (2) more than 10 feet, whichever is 
greater?  

No

Will the proposed installation increase the 
width by adding appurtenance to the body 
of the structure that would protrude from 
the edge of the structure by more than 6 
feet?

No

More than four Equipment Cabinets? YN No

Will the proposed installation require 
excavation or expansion outside the 
current boundaries of the site?  

No

6409 Questions

Small Wireless Facility Questions Small Wireless Facility? No

Does the structure or current 
installation have concealment 
elements/measures? 

No

If yes, describe how the 
proposed installation does not 
defeat the existing 
concealment.  

Tribal Lands? No

Is the structure 10% taller than adjacent structures?    

Please list adjacent structure heights

ROW owner

Cumulative volume of the 
proposed wireless equipment(s) 
exclusive of antennas in cubic feet

2.44

Cumulative volume of the proposed 
antenna antenna(s) exclusive of 
equipment

ROW Information

Small Wireless Facility Informatio

Monday, November 30, 2020

10:22:18 AM



App No: 2020111331

Antenna Compliance Yes

Compliance Desc

Antenna Location No        

Antenna Loc. Desc.

Env. Assessment 

Cat. Excluded?

Routine Env. Evaluation checked   

Antenna Infomatio

RAD Center 140

Antenna Model Ericsson AIR6449 B41

Frequency 2593-2690 2496-2592

Max ERP 34144 Antenna Dimensions 33.1 x 20.5 x 8.5 Quantity 3

Monday, November 30, 2020

10:22:18 AM



Date: 11/24/2020Montgomery County Zoning Montgomery County
Planning Department
ITI Division¯

Special P rotection Area
Yes

N/A

Priority Funding Area

Urban Renewal A rea
Bike/Ped Priority Area

Metro Station Policy Area
N/A

Tier 1: Sewer existing

N/A
Urban District
Enterprise Zone
Arts &  Ent. District N/A
Special Tax District N/A

Septic Tier

N/A
N/A
N/A

CBD N/A

EOF-0.75 H-100 T

01831954

Zone

Address
Account #

Landuse

3351 BRIGGS CHANEY RD
SILVER SPRING, 20904

Overlay Zone N/A

Industrial

Parking District N/A

Legal Description

TDR Overlay Zone N/A N/AMunicipality

N099 , N/A ,  N/A
FA IRLAND M ASTE R PLANMaster Plan

Parcel, Lot, B lock 1 inch = 288 feetPT PAR B BRIGGS CHANEY
INDUSTRIAL PK

N/AHistoric Site/District
217NE04WSSC Grid
G-747  G-956  Map Amendments

W-1 / S-1Water/Sewer Categories



Massive MIMO Mid-Band 

AIR6449 B41 

New Product Introduction Notification 

 

 

(Refresh: Update on AIR6449 usage for NY Boroughs) 

PURPOSE   
Ericsson’s next generation AIR6449 B41 massive MIMO (M-MIMO) single band product provides additional RF 
power and has full band IBW sufficient to transmit 180 MHz of 4G/5G carrier bandwidth (vs. AIR6488 60 + 60 
MHz carrier bandwidth). The AIR6449 also offers enhanced RF performance via a 192 antenna element array 
(vs. AIR6488 with 128). 

BACKGROUND  
The AIR6449 has a combined antenna/radio with 64 TRX. It has advantages over the previous AIR6488 model 
such as:  
• Full 194 MHz IBW with NR+LTE mixed mode vs. 100 MHz on AIR6488 

• Smaller dimensions (in height) and lighter in weight 

• 25 Gbps eCPRI support 

 
AIR 6488 vs. AIR 6449 comparison is available at this link. 

USAGE GUIDELINES 
• AIR6449 is planned to replace AIR6488 on a go forward basis once available  

• Full Anchor Design (2.5GHz + PCS) or 2.5GHz Only (AKA “Skinny”)  

• All markets except New York Boroughs 

o Use existing AIR6488 if entitlement is complete or expected to complete before July 1st, 2020 

(see AIR6488 NPI) 

o Use existing AIR6488 if site is expected to be on-air before July 1st, 2020 (see AIR6488 NPI) 

o Use AIR6449 if entitlement complete is forecasted after July 1st, 2020  

• New York Boroughs 

o NY is no longer required to use the AIR6488M product as of 6/12/2020 since T-Mobile now 

has access to the spectrum blocks previously used by public safety. NY should start entitling 

for AIR6449 starting with July’20 SC POR. August’20 HC POR should be built using AIR6449. 

TIMELINES 
• Lab Entry: April 2020 

• GA: July 03 2020 

• New RFDS Templates for Anchor PORs reflecting AIR6449 have been created. 

• This next generation hardware is expected to be available in commercial quantities in July 2020.  

AFFECTED CONFIGURATIONS 

New Product 

Introduction  

https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/Ericsson/Site%20Design/Hardware/TDD%20AAS/AIR6488%20vs.%20AIR6449%20Comparison.pptx?d=w840dba7d5f4f4f3985d52593f5d31d22
https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/One-pager%20Communications/Product/Ericsson/Product%20Introduction%20-%20Ericsson%20AIR6488%20B41.pdf
https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/One-pager%20Communications/Product/Ericsson/Product%20Introduction%20-%20Ericsson%20AIR6488%20B41.pdf


Sites must be on an Anchor POR to use the AIR6449. 
 
 
Site configurations that are designed with AIR6449 B41 will have a “5A” (5 for 2.5GHz + A for AIR6449) after 
the low-band indicator and/or before L19 indicator in the naming convention e.g., 67D92DB => 67D5A992DB, 
92DB => 5A992DB, etc. 
 

PRODUCT DESCRIPTION 
Frequency Range LTE TDD B41: 2496 – 2690 MHz 

 

Instantaneous BW DL 194 MHz  

Antenna Ports 64T64R 

Technology NR, LTE and NR+LTE MSMM 

Antenna Elements 192 

Output RF Power 320 W (=64 TRX x 5W) 

Data Ports 4 x 25Gb/s CPRI 

5G NR Support YES 

DC Feed -48V DC power connector 

Cooling Passive cooling (vs. active cooling on AIR32 DB) 

Dimensions (H x W x D) 33.1” x 20.6” x 8.6” inches (=841 x 524 x 217 mm) 

Weight 104 lbs (=47 kg) 

Electrical downtilt  -3 to 11 degrees 

Horizontal beamwidth +/- 65 degrees 

HW/SW Availability July 2020 

Material SAP # 34105 – AIR 6449 B41 

WARRANTY: 1 Year 

SPARES: 2% of install base.  Additional units can be requested as per need. 

Baseband Requirements  

For a typical 3-sector site,  

• LTE: one dedicated BB6630 per site  

• NR: one dedicated BB6648 (see its NPI) per site 

Supplementary/Ancillary Materials  
SKU Description Qty 

34106 AIR6449 mandatory install kit 1 per AIR6449 

34110 AIR6449 25G SFP 8 per AIR6449 
 
The AIR6449 requires a voltage booster (i.e., PSU 4813) in almost all cases when using the current HCS 6x12. 
Please refer to Voltage Booster design doc for its usage guidance (depending on the HCS length and gauge). 
Note the installation kit is different for each cabinet type.  
 

SKU Description Qty 

34132  PSU 4813 main unit  1 

34133  PSU installation kit for RBS61xx  
Choose 1 per 
cabinet type 

34134  PSU installation kit for PBC6200  

34135  PSU installation kit for E6x60/P6230  

https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/One-pager%20Communications/Product/Ericsson/BB6648%20New%20Product%20Introduction%20Communique.docx?d=w5c79c51b144d4e5d8e4d713a928ed634
https://nam02.safelinks.protection.outlook.com/ap/w-59584e83/?url=https%3A%2F%2Ftmobileusa.sharepoint.com%2Fteams%2FRF360%2FCellSiteInnovations%2FPower%2520System%2FPower%2520Boost%2FEricsson%2520Application%2FEricsson%2520Solution%2FEricsson%2520PSU%25204813%2520Voltage%2520Booster%2520Design%2520Document.docx%3Fd%3Dw26bf9f4969224ffe84effd150640b441&data=02%7C01%7CKyuho.Son%40T-Mobile.com%7C56d3aa8988444148459e08d7d034bb40%7Cbe0f980bdd994b19bd7bbc71a09b026c%7C0%7C0%7C637206797205745792&sdata=quP37bbxdDyDB3Vk7JoTy1%2BoAcw6S%2FLO8RyCP7dC5Og%3D&reserved=0


 

LINKS 

• Ericsson New T-Mobile Anchor Network Playbook 

• AIR 6488 vs. AIR 6449 Comparison 

CONTACTS 
 

Kyuho Son   Principal Engineer, RAN Architecture     

Weston Berry   Engineer, RAN Architecture   

https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/Ericsson/Site%20Design/Playbooks/Ericsson%20New%20T-Mobile%20Anchor%20Network%20Playbook.pptx?d=wa21545f578eb41fcb0c483c2670b557c
https://tmobileusa.sharepoint.com/teams/fscrandesign/Shared%20Documents/Ericsson/Site%20Design/Hardware/TDD%20AAS/AIR6488%20vs.%20AIR6449%20Comparison.pptx?d=w840dba7d5f4f4f3985d52593f5d31d22


 

 

Radio Frequency Emissions Analysis Report 
T-Mobile Wireless Monopole Facility 

November 13, 2020 

Analysis Format: Theoretical Calculations 

 
Statement of Compliance 

T-Mobile will be compliant with FCC Regulations once the mitigation measures 
recommended in this report are implemented.  

 
 

7WAN285K 
Public Storage-Briggs Cha 

4200 Forbes Blvd, Silver Spring, MD 20904  

 

Sign Count 
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0 

 
1 
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Overview 
 

Centerline Communications, LLC (“Centerline”) has been contracted to provide a Radio Frequency (RF) 
Analysis for the following T-Mobile wireless monopole facility to determine whether the facility is in 
compliance with federal standards and regulations regarding RF emissions. This analysis includes 
theoretical emissions calculations for all existing equipment for T-Mobile . 

The facility is located on a monopole in Silver Spring, Maryland. Access to the facility is restricted to 
authorized personnel and facility management. 

Analysis Site Data 
Site ID: 7WAN285K 

Site Name: Public Storage-Briggs Cha 
Site Address: 4200 Forbes Blvd, Silver Spring, MD 20904 
Site Latitude: 39.075030  

Site Longitude: -76.94225  
Facility Type: Monopole 

 
Compliance Summary 

Status: T-Mobile will be compliant with FCC Regulations Upon 
Installation of Signage 

Site Modeled Composite MPE% (General Public Limit): 0.20 % 
T-Mobile Max Modeled MPE% (General Public Limit): 0.20 % 

Lock or Control Measures if Present: Unknown 
In addition to the T-Mobile antennas and radio equipment there are antennas and radio equipment for 
Verizon, & Crown Castle which have been included in this analysis as part of the overall site compliance 
determination.  

*To be conservative, all sites are considered uncontrolled for modeling purposes unless confirmed 
otherwise by a site visit. 
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FCC Guidelines 
 

All power density values used in this report were analyzed as a percentage of current Maximum 
Permissible Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. 
The FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter 
(μW/cm2). The number of μW/cm2 calculated at each sample point is called the power density. The 
exposure limit for power density varies depending upon the frequencies being utilized. Wireless Carriers 
and Paging Services use different frequency bands each with different exposure limits, therefore it is 
necessary to report results and limits in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure 
rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure 
(MPE) limits for General Population/Uncontrolled environments as defined below. 

General Population/Uncontrolled exposure limits apply to situations in which the general public may be 
exposed or in which persons who are exposed as a consequence of their employment may not be made 
fully aware of the potential for exposure or cannot exercise control over their exposure.  Therefore, 
members of the general public would always be considered under this category when exposure is not 
employment related, for example, in the case of a telecommunications tower that exposes persons in a 
nearby residential area. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter (μW/cm2). The general population exposure limit for the 600, 700, and 800 MHz Bands is 
approximately 400 μW/cm2, 467 μW/cm2, and 567 μW/cm2 respectively, and the general population 
exposure limit for the 1900 MHz PCS, 2100 MHz AWS, 2500 MHz, 3500 MHz CBRS, 5000 MHz LAA, 28GHz, 
and 39GHz  bands is 1000 μW/cm2. Because each carrier will be using different frequency bands, and each 
frequency band has different exposure limits, it is necessary to report percent of MPE rather than power 
density. Reference the Site Antenna Data Table for list of frequencies in operation at this site. 

Occupational/Controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure, have been properly trained in RF safety and can exercise control over 
their exposure.  Occupational/Controlled exposure limits also apply where exposure is of a transient 
nature as a result of incidental passage through a location where exposure levels may be above general 
population/uncontrolled limits (see below), as long as the exposed person has been made fully aware of 
the potential for exposure, have been trained in RF safety and can exercise control over his or her 
exposure by leaving the area or by some other appropriate means. The Occupational/Controlled exposure 
limits all utilized frequency bands is five (5) times the FCC’s General Public / Uncontrolled exposure limit. 

 

Additional details can be found in FCC OET 65. 
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Calculation Methodology & Data 
 

Centerline has performed theoretical calculations on all transmission equipment located on this facility. 
All calculations have been performed using the RoofMaster® software from Waterford Consultants LLC. 
This software performs calculations using a cylindrical model for very conservative power density 
predictions within the near-field of the antenna where the antenna pattern has not truly formed yet. 
Within this area power density values tend to decrease based upon an inverse distance function. At the 
point where it is appropriate for modeling to change from near-field calculations to far-field calculations 
the power decreases inversely with the square of the distance. This modeling technique is accurate with 
low antenna centerlines, such as rooftops, where persons can get close to the antennas and pass 
through fields in close proximity.  

The below calculation in Figure 1 shows the theoretical distribution of power over an imaginary cylinder 
with equal power distribution in all directions. 

 

   

 

 

 

 

Figure 1: Distribution of power over an imaginary cylinder in all directions 

This model can be modified for directional antennas to show directionality of power distribution. This 
formula will tend to be conservative as it assumes that all power is focused between the 3 dB power roll 
off points as shown in Figure 2.  

 

 

 

 

 

Figure 2: Distribution of power over an imaginary cylinder in all directions inside the half power roll off 
points (HBW) 
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The proposed antenna configuration for T-Mobile and any other known wireless carriers at this facility 
are shown below in Table 1 – Site Antenna Data Table.  

All calculations for this facility were performed assuming that all radios were running at full power and 
were uncombined in their RF paths with the configuration shown in table 1. FCC OET Bulletin 65 – 
Edition 97-01 recommends that modeling of this nature should be done as described prior to yield a 
worst-case scenario. Due to the dynamic nature of many deployed systems the “real world” values will 
most likely be less than those shown in this report due to worst-case values being shown in all instances. 

For all “Other” systems on this facility, exact equipment was used if available. In instances where 
“Other” system equipment was not available, standard radio configurations for these systems were 
utilized based upon prior experience with these systems on facilities in this area.   

Site Antenna Data Table 

Sector Operator 
Frequency 
Band 

TX 
Power 
Per 
Channel 

Tx 
# ERP Antenna Make Antenna Model 

Gain 
(dBd) Az (°) 

Antenna 
Centerline 
Height (ft) 

Z Value 
(ft)** 

A1 T-Mobile L2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 LTE 

TB 
22.35 30 140 138.62 

A1 T-Mobile N2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 NR 

TB 
22.35 30 140 138.62 

A1 T-Mobile L/N2500 60 1 3222.19 ERICSSON 
SON_AIR6449 2500 LTE 

MACRO 
17.3 30 140 138.62 

A2 T-Mobile L2100 30 4 4307.06 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.55 30 140 137.72 

A2 T-Mobile L1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 30 140 137.72 

A2 T-Mobile G1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 30 140 137.72 

A3 T-Mobile L700 40 2 1694.69 RFS 
APXVAARR24 43-U-

NA20 
13.26 30 140 136.00 

A3 T-Mobile L600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 30 140 136.00 

A3 T-Mobile N600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 30 140 136.00 

A3 T-Mobile L1900 40 2 3041.52 RFS 
APXVAARR24_43-U-

NA20 
15.8 30 140 136.00 

A3 T-Mobile U1900 40 2 3041.52 RFS 
APXVAARR24_43-U-

NA20 
15.8 30 140 136.00 

B4 T-Mobile L700 40 2 1694.69 RFS 
APXVAARR24 43-U-

NA20 
13.26 210 140 136.00 

B4 T-Mobile L600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 210 140 136.00 

B4 T-Mobile N600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 210 140 136.00 

B4 T-Mobile U1900 40 2 3041.52 RFS 
APXVAARR24_43-U-

NA20 
15.8 210 140 136.00 

B4 T-Mobile L1900 40 2 3041.52 RFS 
APXVAARR24_43-U-

NA20 
15.8 210 140 136.00 

B5 T-Mobile L2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 LTE 

TB 
22.35 210 140 138.62 

B5 T-Mobile N2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 NR 

TB 
22.35 210 140 138.62 
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B5 T-Mobile L/N2500 60 1 3222.19 ERICSSON 
SON_AIR6449 2500 LTE 

MACRO 
17.3 210 140 138.62 

B6 T-Mobile L2100 30 4 4307.06 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.55 210 140 137.72 

B6 T-Mobile L1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 210 140 137.72 

B6 T-Mobile G1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 210 140 137.72 

C7 T-Mobile L2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 LTE 

TB 
22.35 300 140 138.62 

C7 T-Mobile L2500 90 1 15461.18 ERICSSON 
SON_AIR6449 2500 NR 

TB 
22.35 300 140 138.62 

C7 T-Mobile L/N2500 60 1 3222.19 ERICSSON 
SON_AIR6449 2500 LTE 

MACRO 
17.3 300 140 138.62 

C8 T-Mobile L700 40 2 1694.69 RFS 
APXVAARR24 43-U-

NA20 
13.26 300 140 136.00 

C8 T-Mobile L600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 300 140 136.00 

C8 T-Mobile N600 40 1 812.94 RFS 
APXVAARR24 43-U-

NA20 
13.08 300 140 136.00 

C8 T-Mobile U1900 40 2 2951.82 RFS 
APXVAARR24_43-U-

NA20 
15.67 300 140 136.00 

C8 T-Mobile L1900 40 2 2951.82 RFS 
APXVAARR24_43-U-

NA20 
15.67 300 140 136.00 

C9 T-Mobile L2100 30 4 4307.06 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.55 300 140 137.72 

C9 T-Mobile L1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 300 140 137.72 

C9 T-Mobile G1900 30 2 2255.02 ERICSSON 
AIR 32 KRD901146-

1_B66A_B2A 
15.75 300 140 137.72 

10 Verizon 850 40 4 2924.96 GENERIC PANEL 6FT 12.62 30 118 115.00 
11 Verizon 1900 40 4 6139.32 GENERIC PANEL 6FT 15.84 30 118 115.00 
12 Verizon 2100 40 4 6968.19 GENERIC PANEL 6FT 16.39 30 118 115.00 
13 Verizon 700 40 4 2736.02 GENERIC PANEL 6FT 12.33 30 118 115.00 
14 Verizon 850 40 4 2924.96 GENERIC PANEL 6FT 12.62 210 118 115.00 
15 Verizon 1900 40 4 6139.32 GENERIC PANEL 6FT 15.84 210 118 115.00 
16 Verizon 2100 40 4 6968.19 GENERIC PANEL 6FT 16.39 210 118 115.00 
17 Verizon 700 40 4 2736.02 GENERIC PANEL 6FT 12.33 210 118 115.00 
18 Verizon 850 40 4 2924.96 GENERIC PANEL 6FT 12.62 300 118 115.00 
19 Verizon 1900 40 4 6139.32 GENERIC PANEL 6FT 15.84 300 118 115.00 
20 Verizon 2100 40 4 6968.19 GENERIC PANEL 6FT 16.39 300 118 115.00 
21 Verizon 700 40 4 2736.02 GENERIC PANEL 6FT 12.33 300 118 115.00 

 Table 1: Total Site Antenna data table **(Z Value is distance from bottom of antenna to walking 
surface)  
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Results 
 

All calculations performed based upon the data listed for this facility have produced results that are 
within allowable limits for General Population  for exposure to RF emissions as specified by federal 
standards. 

T-Mobile’s RF Exposure: Responsibilities, Procedures & Guidelines document states that microwave 
dishes are compliant if they are mounted 20 feet or greater above any accessible walking or working 
surface. 

Maximum Predicted MPE Level on Site:  % of MPE Limit: Location: 
Accessible General Population MPE Limits: 0.20% 

Sector A 
Accessible Occupational MPE Limits: 0.04% 

 

Ground Level Assessment: % of MPE Limit: 
Ground Level General Population MPE Limits: 0.20% 

Ground Level Occupational MPE Limits: 0.04% 
 

Sector A: Transmitting over Adjacent Building % of MPE Limit: *Distance from Antenna: 
Accessible General Population MPE Limits: 0.20% 0 

Accessible Occupational MPE Limits: 0.04% 0 
 

Sector B: Transmitting over Ground Level % of MPE Limit: *Distance from Antenna: 
Accessible General Population MPE Limits: 0.15% 0 

Accessible Occupational MPE Limits: 0.03% 0 
 

Sector C: Transmitting over Ground Level % of MPE Limit: *Distance from Antenna: 
Accessible General Population MPE Limits: 0.15% 0 

Accessible Occupational MPE Limits: 0.03% 0 
 

*Distance from Antenna is the distance that the MPE limits are exceeded from the front face of the antenna, 
outward across an accessible area. 
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APPENDIX A: Emissions Thresholds for Walking Surfaces 
and Signage 

 

 

 



 

  

Ground (0'ft.) 

Emissions Thresholds for Walking Surfaces for: 

7WAN285K / Public Storage-Briggs Cha 
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Adjacent Building (20'ft.) 

Emissions Thresholds for Walking Surfaces for: 

7WAN285K / Public Storage-Briggs Cha 
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Ground (0ft.) Surrounding Area 

Emissions Thresholds for Walking Surfaces for: 

7WAN285K / Public Storage-Briggs Cha 
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Adjacent Building (20ft.) Surrounding Area 

Emissions Thresholds for Walking Surfaces for: 

7WAN285K / Public Storage-Briggs Cha 

  



 

1 0 1 0 

Signage Diagram 

Signage for: 

7WAN285K/ Public Storage-Briggs Cha 

Signage Count 

Existing Item 

Proposed Item 
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Compliance Actions: 
 

Compliance Actions: 
Access  Install (1) Guideline sign on the base of the monopole. 

 Install (1) Caution sign on the base of the monopole. 
Alpha Sector  No Action Needed. 

Beta Sector  No Action Needed. 
Gamma sector  No Action Needed. 

Notes:  If there is a fixed climbing point located on this site, the Guideline and 
Caution signs should be installed at that location. 
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APPENDIX B: RF Signage Description Table 
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Sign Description 

 RF Guideline Sign 
Gives guidelines on how to proceed in areas that may exceed either the 

FCC’s General Population or Occupational emissions limits. 

 Blue Notice Sign 
Used to inform individuals that they are entering an area that may exceed 
the FCC’s General Population limits. Must be placed anywhere the public 
can get within 30 feet vertically or horizontally of an antenna.  

 
Yellow Caution Sign 

Used to inform individuals that they are entering an area that may exceed 
the either the FCC’s General Population or Occupational Emissions limits. 
It must be placed so it is visible from all approachable sides. It must also 

be just outside of the area predicted to exceed the MPE limits so it can be 
read without standing within the affected area. 

 

Red Warning Sign 
Used to inform individuals that they are entering an area that may exceed 
5x the FCC’s Occupational emissions limit. It must be placed so it is visible 

from all approachable sides. It must also be just outside of the area 
predicted to exceed the MPE limits so it can be read without standing 

within the affected area. 
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APPENDIX C: FCC Emissions Threshold Limits 
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Table 1: Limits for Maximum Permissible Exposure (MPE) 

(A) Limits for Occupational/Controlled Exposure 

Frequency Range 
(MHz) 

Electric Field Strength 
(E) 

 
(V/m) 

Magnetic Field Strength 
(H) 

 
(A/m) 

Power Density (S) 

(mW/cm2) 

Averaging Time [E]2, 
[H]2, or S 

 
(minutes) 

0.3-3.0 614 1.63 (100)* 
6 

3.0-30 1842/f 4.89/f (900/f2)* 
6 

30-300 61.4 0.163 1.0 
6 

300-I,500 -- -- f/300 
6 

1,500-100,000 -- -- 5 
6 

(B) Limits for General Public/Uncontrolled Exposure 

Frequency Range 
(MHz) 

Electric Field Strength 
(E) 

 
(V/m) 

Magnetic Field Strength 
(H) 

 
(A/m) 

Power Density (S) 

(mW/cm2) 

Averaging Time [E]2, 
[H]2, or S 

 
(minutes) 

0.3-1.34 614 1.63 (100)* 
30 

1.34-30 824/f 2.19/f (180/f2)* 
30 

30-300 27.5 0.073 0.2 
30 

300-I,500 -- -- f/1,500 
30 

1,500-100,000 -- -- 1.0 
30 

f = Frequency in (MHz) 

* Plane-wave equivalent power density 
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APPENDIX D: Certifications 
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I, Michelle Stone, preparer of this report certify that I am fully trained and aware of the Rules and 
Regulations of both the Federal Communications Commissions (FCC) and the Occupational Safety and 
Health Administration (OSHA) with regard to Human Exposure to Radio Frequency Radiation.  I have 
been trained in the procedures and requirements outlined in T-Mobile’s FCC Regulatory Compliance 
Manual. 

 

Michelle Stone 

11/13/2020 

 

 

I, Brandon Green, reviewer and approver of this report certify that I am fully trained and aware of the 
Rules and Regulations of both the Federal Communications Commissions (FCC) and the Occupational 
Safety and Health Administration (OSHA) with regard to Human Exposure to Radio Frequency Radiation.  
I have been trained in the procedures and requirements outlined in T-Mobile’s FCC Regulatory 
Compliance Manual. 

 

 

Brandon Green 

11/13/2020 

 

 

 

 



tnxTower Report - version 8.0.7.5 

Date:   October 08, 2020 

Stephanie Lipscomb Crown Castle 
Crown Castle 2000 Corporate Drive 
370 Mallory Station Road Suite 505 Canonsburg, PA 15317 
Franklin, TN 37067 (724) 416-2000

Subject: Structural Analysis Report 

Carrier Designation: T-Mobile Co-Locate
Carrier Site Number: 7WAN285K
Carrier Site Name:    Public Storage-Briggs Cha 

Crown Castle Designation: Crown Castle BU Number: 826848
Crown Castle Site Name:          Public Storage-Briggs Cha 
Crown Castle JDE Job Number: 616150
Crown Castle Work Order Number: 1887883
Crown Castle Order Number: 525942 Rev. 0 

Engineering Firm Designation: Crown Castle Project Number: 1887883

Site Data: 3351 Briggs Chaney Road, Silver Spring, Montgomery County, MD 
Latitude 39° 4' 29.97'', Longitude -76° 56' 32.02'' 
140 Foot - Monopole Tower 

Dear Stephanie Lipscomb, 

Crown Castle is pleased to submit this “Structural Analysis Report” to determine the structural integrity of the 
above mentioned tower. 

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

LC7: Proposed Equipment Configuration Sufficient Capacity 

This analysis has been performed in accordance with the 2018 International Building Code based upon an 
ultimate 3-second gust wind speed of 113 mph. Applicable Standard references and design criteria are listed in 
Section 2 - Analysis Criteria. 

Structural analysis prepared by: Jared Koski /AM 

Respectfully submitted by: 

, P.E. 
Senior Project Engineer 

Digitally signed 
by Ali 
Abbaszadeh 
Date: 2020.10.08 
13:12:47 -05'00'
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1) INTRODUCTION 
 
This tower is a 140 ft Monopole tower designed by Valmont. The tower has been modified multiple times to 
accommodate additional loading. 
 
 
2) ANALYSIS CRITERIA 
 
 TIA-222 Revision: TIA-222-H 
 Risk Category: II 
 Wind Speed: 113 
 Exposure Category: C 
 Topographic Factor: 1 
 Ice Thickness: 1 in 
 Wind Speed with Ice: 40 mph 
 Service Wind Speed: 60 mph 
 

Table 1 - Proposed Equipment Configuration 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer Antenna Model 

Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 

140.0 

141.0 
3 rfs celwave APXVAARR24_43-U-NA20  

w/ Mount Pipe 

1 
5 

1-1/4 
1-5/8 

3 ericsson RADIO 4449 B12/B71 

140.0 

4 ericsson AIR 32 B2A/B66AA  
w/ Mount Pipe 

3 ericsson AIR6449 B41_T-MOBILE  
w/ Mount Pipe 

3 ericsson RRUS 4415 B25_CCIV2 
1 tower mounts T-Arm Mount [TA 701-3] 
1 tower mounts Miscellaneous [NA 507-1] 

 
Table 2 - Other Considered Equipment 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer Antenna Model 

Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 

127.0 127.0 1 tower mounts T-Arm Mount [TA 602-3] - - 

118.0 
120.0 

6 jma wireless MX06FRO840-02 w/ Mount Pipe 

1 
1 

1-1/4 
1-5/8 

3 nokia AIRSCALE DUAL RRH 4T4R 
B2/66A 320W 

3 nokia AIRSCALE DUAL RRH 4T4R 
B5/13 320W 

1 raycap RRFDC-3315-PF-48 
1 raycap RVZDC-6627-PF-48 

118.0 1 tower mounts Platform Mount  
[14' LP 404-1_KCKR] 
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3) ANALYSIS PROCEDURE 
 

Table 3 - Documents Provided 

Document Remarks Reference Source 

4-GEOTECHNICAL REPORTS FDH Engineering, Inc. 7941835 CCISITES 
4-TOWER FOUNDATION 

DRAWINGS/DESIGN/SPECS Valmont Industries, Inc. 3908664 CCISITES 

4-TOWER MANUFACTURER DRAWINGS Valmont Industries, Inc. 3475172 CCISITES 
4-TOWER REINFORCEMENT 
DESIGN/DRAWINGS/DATA 

Tower Engineering Professionals, 
Inc. 4081023 CCISITES 

4-POST-MODIFICATION INSPECTION FDH Engineering, Inc. 4760657 CCISITES 
4-TOWER REINFORCEMENT 
DESIGN/DRAWINGS/DATA FDH Engineering, Inc. 7944904 CCISITES 

4-POST-MODIFICATION INSPECTION Tower Engineering Professionals, 
Inc. 8305498 CCISITES 

 
 3.1)  Analysis Method 
 

tnxTower (version 8.0.7.5), 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. When applicable, Crown Castle has 
calculated and provided the effective area for panel antennas using approved methods following the 
intent of the TIA-222 Standard. 
 
tnxTower was used to determine the loads on the modified structure. Additional calculations were 
performed to determine the stresses in the pole and in the reinforcing elements. These calculations 
are presented in Appendix C. 
 

 
 3.2)  Assumptions 
 

1) Tower and structures were maintained in accordance with the TIA-222 Standard. 
2) The configuration of antennas, transmission cables, mounts and other appurtenances are as 

specified in Tables 1 and 2 and the referenced drawings. 
 
This analysis may be affected if any assumptions are not valid or have been made in error. Crown 
Castle should be notified to determine the effect on the structural integrity of the tower. 

 
4) ANALYSIS RESULTS 
 

Table 4 - Section Capacity (Summary) 
Section 

No. Elevation (ft) Component Type Size Critical Element % Capacity Pass / Fail 

L1 140 - 135 Pole TP18.855x18x0.1875 Pole 9.0% Pass 
L2 135 - 130 Pole TP19.71x18.855x0.1875 Pole 16.0% Pass 
L3 130 - 125 Pole TP20.565x19.71x0.1875 Pole 23.1% Pass 
L4 125 - 120 Pole TP21.42x20.565x0.1875 Pole 30.0% Pass 
L5 120 - 115 Pole TP22.275x21.42x0.1875 Pole 41.2% Pass 
L6 115 - 110 Pole TP23.13x22.275x0.1875 Pole 51.9% Pass 
L7 110 - 105 Pole TP23.985x23.13x0.1875 Pole 61.5% Pass 
L8 105 - 100 Pole TP24.841x23.985x0.1875 Pole 70.3% Pass 
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Section 
No. Elevation (ft) Component Type Size Critical Element % Capacity Pass / Fail 

L9 100 - 95 Pole TP25.696x24.841x0.1875 Pole 78.3% Pass 
L10 95 - 89.08 Pole TP26.708x25.696x0.1875 Pole 80.8% Pass 
L11 89.08 - 88.33 Pole TP26.461x25.606x0.2188 Pole 73.2% Pass 
L12 88.33 - 85.08 Pole TP27.017x26.461x0.2188 Pole 76.7% Pass 
L13 85.08 - 84.83 Pole + Reinf. TP27.06x27.017x0.4 Reinf. 6 Tension Rupture 69.8% Pass 
L14 84.83 - 79.83 Pole + Reinf. TP27.915x27.06x0.3938 Reinf. 6 Tension Rupture 74.6% Pass 
L15 79.83 - 74.83 Pole + Reinf. TP28.77x27.915x0.3875 Reinf. 6 Tension Rupture 79.1% Pass 
L16 74.83 - 74 Pole + Reinf. TP28.912x28.77x0.3875 Reinf. 6 Tension Rupture 79.8% Pass 
L17 74 - 73.75 Pole + Reinf. TP28.954x28.912x0.4438 Reinf. 2 Tension Rupture 63.8% Pass 
L18 73.75 - 68.75 Pole + Reinf. TP29.809x28.954x0.4375 Reinf. 2 Tension Rupture 67.3% Pass 
L19 68.75 - 63.75 Pole + Reinf. TP30.664x29.809x0.4313 Reinf. 2 Tension Rupture 70.5% Pass 
L20 63.75 - 58.75 Pole + Reinf. TP31.519x30.664x0.4188 Reinf. 2 Tension Rupture 73.5% Pass 
L21 58.75 - 53.75 Pole + Reinf. TP32.374x31.519x0.4188 Reinf. 2 Tension Rupture 76.4% Pass 
L22 53.75 - 53.08 Pole + Reinf. TP32.489x32.374x0.4188 Reinf. 2 Tension Rupture 76.7% Pass 
L23 53.08 - 52.83 Pole + Reinf. TP32.532x32.489x0.5313 Reinf. 2 Tension Rupture 63.6% Pass 
L24 52.83 - 45.91 Pole + Reinf. TP33.715x32.532x0.5313 Reinf. 2 Tension Rupture 64.5% Pass 
L25 45.91 - 44.91 Pole + Reinf. TP33.449x32.409x0.4 Reinf. 4 Tension Rupture 74.1% Pass 
L26 44.91 - 39.91 Pole + Reinf. TP34.304x33.449x0.4 Reinf. 4 Tension Rupture 76.0% Pass 
L27 39.91 - 38.58 Pole + Reinf. TP34.531x34.304x0.3938 Reinf. 4 Tension Rupture 76.5% Pass 
L28 38.58 - 38.33 Pole + Reinf. TP34.574x34.531x0.5563 Reinf. 5 Tension Rupture 65.8% Pass 
L29 38.33 - 33.33 Pole + Reinf. TP35.429x34.574x0.5438 Reinf. 5 Tension Rupture 67.6% Pass 
L30 33.33 - 33 Pole + Reinf. TP35.486x35.429x0.5438 Reinf. 5 Tension Rupture 67.8% Pass 
L31 33 - 32.75 Pole + Reinf. TP35.529x35.486x0.5438 Reinf. 5 Tension Rupture 67.8% Pass 
L32 32.75 - 27.75 Pole + Reinf. TP36.384x35.529x0.5438 Reinf. 5 Tension Rupture 69.6% Pass 
L33 27.75 - 23 Pole + Reinf. TP37.196x36.384x0.5313 Reinf. 5 Tension Rupture 71.1% Pass 
L34 23 - 22.75 Pole + Reinf. TP37.239x37.196x0.5813 Reinf. 1 Tension Rupture 59.9% Pass 
L35 22.75 - 17.75 Pole + Reinf. TP38.094x37.239x0.5813 Reinf. 1 Tension Rupture 61.2% Pass 
L36 17.75 - 12.75 Pole + Reinf. TP38.949x38.094x0.5688 Reinf. 1 Tension Rupture 62.5% Pass 
L37 12.75 - 7.75 Pole + Reinf. TP39.804x38.949x0.5688 Reinf. 1 Tension Rupture 63.7% Pass 
L38 7.75 - 2.75 Pole + Reinf. TP40.66x39.804x0.5563 Reinf. 1 Tension Rupture 64.9% Pass 
L39 2.75 - 0 Pole + Reinf. TP41.13x40.66x0.5563 Reinf. 1 Tension Rupture 65.5% Pass 

        Summary   

      Pole 80.8% Pass 

      Reinforcement 79.8% Pass 

      Overall 80.8% Pass 
 

Table 5 - Tower Component Stresses vs. Capacity - LC7 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Anchor Rods 0 59.1 Pass 
1 Base Plate 0 59.1 Pass 
1 Base Foundation (Structure) 0 68.6 Pass 
1 Base Foundation (Soil Interaction) 0 76.5 Pass 
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Structure Rating (max from all components) =  80.8% 

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

Rating per TIA-222-H Section 15.5.  
 
 4.1)  Recommendations 
 

The tower and its foundation have sufficient capacity to carry the proposed load configuration.  No 
modifications are required at this time. 
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APPENDIX A 
 

TNXTOWER OUTPUT 
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MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Montgomery County, Maryland.
2.   Tower designed for Exposure C to the TIA-222-H Standard.
3.   Tower designed for a 113 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 40 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 Risk Category II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 80.8%



 October 08, 2020 
140 Ft Monopole Tower Structural Analysis CCI BU No 826848 
Project Number 1887883, Order 525942, Revision 0 Page 8 

tnxTower Report - version 8.0.7.5 

 
  Tower Input Data    

 
 
The tower is a monopole. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply:  

3) Tower is located in Montgomery County, Maryland. 
4) Tower base elevation above sea level: 356.00 ft. 
5) Basic wind speed of 113 mph. 
6) Risk Category II. 
7) Exposure Category C. 
8) Simplified Topographic Factor Procedure for wind speed-up calculations is used. 
9) Topographic Category: 1. 
10) Crest Height: 0.00 ft. 
11) Nominal ice thickness of 1.0000 in. 
12) Ice thickness is considered to increase with height. 
13) Ice density of 56 pcf. 
14) A wind speed of 40 mph is used in combination with ice. 
15) Temperature drop of 50 °F. 
16) Deflections calculated using a wind speed of 60 mph. 
17) TOWER RATING: 80.8%. 
18) A non-linear (P-delta) analysis was used. 
19) Pressures are calculated at each section. 
20) Stress ratio used in pole design is 1.05. 
21) Tower analysis based on target reliabilities in accordance with Annex S. 
22) Load Modification Factors used: Kes(Fw) = 0.95, Kes(ti) = 0.85. 
23) 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-H Bracing Resist. 

Exemption 
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas   Use TIA-222-H 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 
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  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 140.00-135.00 5.00 0.00 18 18.0000 18.8551 0.1875 0.7500 A572-65 
(65 ksi) 

L2 135.00-130.00 5.00 0.00 18 18.8551 19.7101 0.1875 0.7500 A572-65 
(65 ksi) 

L3 130.00-125.00 5.00 0.00 18 19.7101 20.5652 0.1875 0.7500 A572-65 
(65 ksi) 

L4 125.00-120.00 5.00 0.00 18 20.5652 21.4203 0.1875 0.7500 A572-65 
(65 ksi) 

L5 120.00-115.00 5.00 0.00 18 21.4203 22.2753 0.1875 0.7500 A572-65 
(65 ksi) 

L6 115.00-110.00 5.00 0.00 18 22.2753 23.1304 0.1875 0.7500 A572-65 
(65 ksi) 

L7 110.00-105.00 5.00 0.00 18 23.1304 23.9855 0.1875 0.7500 A572-65 
(65 ksi) 

L8 105.00-100.00 5.00 0.00 18 23.9855 24.8405 0.1875 0.7500 A572-65 
(65 ksi) 

L9 100.00-95.00 5.00 0.00 18 24.8405 25.6956 0.1875 0.7500 A572-65 
(65 ksi) 

L10 95.00-89.08 5.92 4.25 18 25.6956 26.7080 0.1875 0.7500 A572-65 
(65 ksi) 

L11 89.08-88.33 5.00 0.00 18 25.6062 26.4612 0.2188 0.8750 A572-65 
(65 ksi) 

L12 88.33-85.08 3.25 0.00 18 26.4612 27.0169 0.2188 0.8750 A572-65 
(65 ksi) 

L13 85.08-84.83 0.25 0.00 18 27.0169 27.0597 0.4000 1.6000 A572-65 
(65 ksi) 

L14 84.83-79.83 5.00 0.00 18 27.0597 27.9147 0.3937 1.5750 A572-65 
(65 ksi) 

L15 79.83-74.83 5.00 0.00 18 27.9147 28.7697 0.3875 1.5500 A572-65 
(65 ksi) 

L16 74.83-74.00 0.83 0.00 18 28.7697 28.9116 0.3875 1.5500 A572-65 
(65 ksi) 

L17 74.00-73.75 0.25 0.00 18 28.9116 28.9544 0.4437 1.7750 A572-65 
(65 ksi) 

L18 73.75-68.75 5.00 0.00 18 28.9544 29.8094 0.4375 1.7500 A572-65 
(65 ksi) 

L19 68.75-63.75 5.00 0.00 18 29.8094 30.6644 0.4313 1.7250 A572-65 
(65 ksi) 

L20 63.75-58.75 5.00 0.00 18 30.6644 31.5194 0.4188 1.6750 A572-65 
(65 ksi) 

L21 58.75-53.75 5.00 0.00 18 31.5194 32.3744 0.4188 1.6750 A572-65 
(65 ksi) 

L22 53.75-53.08 0.67 0.00 18 32.3744 32.4889 0.4188 1.6750 A572-65 
(65 ksi) 

L23 53.08-52.83 0.25 0.00 18 32.4889 32.5317 0.5313 2.1250 A572-65 
(65 ksi) 

L24 52.83-45.91 6.92 5.08 18 32.5317 33.7150 0.5313 2.1250 A572-65 
(65 ksi) 

L25 45.91-44.91 6.08 0.00 18 32.4088 33.4487 0.4000 1.6000 A572-65 
(65 ksi) 

L26 44.91-39.91 5.00 0.00 18 33.4487 34.3039 0.4000 1.6000 A572-65 
(65 ksi) 

L27 39.91-38.58 1.33 0.00 18 34.3039 34.5314 0.3937 1.5750 A572-65 
(65 ksi) 

L28 38.58-38.33 0.25 0.00 18 34.5314 34.5742 0.5563 2.2250 A572-65 
(65 ksi) 

L29 38.33-33.33 5.00 0.00 18 34.5742 35.4293 0.5437 2.1750 A572-65 
(65 ksi) 

L30 33.33-33.00 0.33 0.00 18 35.4293 35.4858 0.5437 2.1750 A572-65 
(65 ksi) 

L31 33.00-32.75 0.25 0.00 18 35.4858 35.5285 0.5437 2.1750 A572-65 
(65 ksi) 

L32 32.75-27.75 5.00 0.00 18 35.5285 36.3837 0.5437 2.1750 A572-65 
(65 ksi) 

L33 27.75-23.00 4.75 0.00 18 36.3837 37.1961 0.5313 2.1250 A572-65 
(65 ksi) 
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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 

L34 23.00-22.75 0.25 0.00 18 37.1961 37.2389 0.5813 2.3250 A572-65 
(65 ksi) 

L35 22.75-17.75 5.00 0.00 18 37.2389 38.0941 0.5813 2.3250 A572-65 
(65 ksi) 

L36 17.75-12.75 5.00 0.00 18 38.0941 38.9493 0.5687 2.2750 A572-65 
(65 ksi) 

L37 12.75-7.75 5.00 0.00 18 38.9493 39.8045 0.5687 2.2750 A572-65 
(65 ksi) 

L38 7.75-2.75 5.00 0.00 18 39.8045 40.6596 0.5563 2.2250 A572-65 
(65 ksi) 

L39 2.75-0.00 2.75   18 40.6596 41.1300 0.5563 2.2250 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 18.2488 10.6007 424.9328 6.3234 9.1440 46.4712 850.4248 5.3013 2.8380 15.136 
  19.1170 11.1095 489.1125 6.6270 9.5784 51.0643 978.8686 5.5558 2.9885 15.939 

L2 19.1170 11.1095 489.1125 6.6270 9.5784 51.0643 978.8686 5.5558 2.9885 15.939 
  19.9853 11.6184 559.4495 6.9305 10.0127 55.8737 1119.6350 5.8103 3.1390 16.741 

L3 19.9853 11.6184 559.4495 6.9305 10.0127 55.8737 1119.6350 5.8103 3.1390 16.741 
  20.8535 12.1273 636.2256 7.2341 10.4471 60.8996 1273.2884 6.0648 3.2895 17.544 

L4 20.8535 12.1273 636.2256 7.2341 10.4471 60.8996 1273.2884 6.0648 3.2895 17.544 
  21.7218 12.6362 719.7231 7.5376 10.8815 66.1419 1440.3932 6.3193 3.4400 18.346 

L5 21.7218 12.6362 719.7231 7.5376 10.8815 66.1419 1440.3932 6.3193 3.4400 18.346 
  22.5900 13.1450 810.2239 7.8412 11.3159 71.6007 1621.5138 6.5738 3.5905 19.149 

L6 22.5900 13.1450 810.2239 7.8412 11.3159 71.6007 1621.5138 6.5738 3.5905 19.149 
  23.4583 13.6539 908.0100 8.1447 11.7502 77.2758 1817.2147 6.8282 3.7410 19.952 

L7 23.4583 13.6539 908.0100 8.1447 11.7502 77.2758 1817.2147 6.8282 3.7410 19.952 
  24.3266 14.1628 1013.3635 8.4483 12.1846 83.1674 2028.0603 7.0827 3.8914 20.754 

L8 24.3266 14.1628 1013.3635 8.4483 12.1846 83.1674 2028.0603 7.0827 3.8914 20.754 
  25.1948 14.6716 1126.5664 8.7518 12.6190 89.2755 2254.6151 7.3372 4.0419 21.557 

L9 25.1948 14.6716 1126.5664 8.7518 12.6190 89.2755 2254.6151 7.3372 4.0419 21.557 
  26.0631 15.1805 1247.9007 9.0554 13.0534 95.5999 2497.4434 7.5917 4.1924 22.36 

L10 26.0631 15.1805 1247.9007 9.0554 13.0534 95.5999 2497.4434 7.5917 4.1924 22.36 
  27.0911 15.7830 1402.4609 9.4148 13.5677 103.3679 2806.7672 7.8930 4.3706 23.31 

L11 26.7054 17.6268 1435.3220 9.0125 13.0079 110.3419 2872.5326 8.8151 4.1217 18.842 
  26.8357 18.2205 1585.2770 9.3161 13.4423 117.9321 3172.6400 9.1120 4.2722 19.53 

L12 26.8357 18.2205 1585.2770 9.3161 13.4423 117.9321 3172.6400 9.1120 4.2722 19.53 
  27.4000 18.6063 1688.1416 9.5134 13.7246 123.0011 3378.5045 9.3049 4.3700 19.977 

L13 27.3720 33.7929 3024.6755 9.4490 13.7246 220.3834 6053.3309 16.8996 4.0510 10.127 
  27.4154 33.8471 3039.2729 9.4642 13.7463 221.0972 6082.5449 16.9268 4.0585 10.146 

L14 27.4164 33.3261 2993.8889 9.4664 13.7463 217.7956 5991.7172 16.6662 4.0695 10.335 
  28.2846 34.3946 3291.2033 9.7699 14.1807 232.0909 6586.7372 17.2006 4.2200 10.717 

L15 28.2855 33.8564 3241.1691 9.7722 14.1807 228.5626 6486.6031 16.9314 4.2310 10.919 
  29.1537 34.9080 3552.6604 10.0757 14.6150 243.0831 7109.9956 17.4573 4.3815 11.307 

L16 29.1537 34.9080 3552.6604 10.0757 14.6150 243.0831 7109.9956 17.4573 4.3815 11.307 
  29.2978 35.0825 3606.2244 10.1261 14.6871 245.5368 7217.1939 17.5446 4.4064 11.371 

L17 29.2892 40.0959 4105.3252 10.1061 14.6871 279.5191 8216.0522 20.0518 4.3074 9.707 
  29.3326 40.1561 4123.8477 10.1213 14.7088 280.3657 8253.1217 20.0819 4.3150 9.724 

L18 29.3335 39.5992 4068.4398 10.1235 14.7088 276.5987 8142.2330 19.8034 4.3260 9.888 
  30.2017 40.7865 4445.4636 10.4270 15.1432 293.5625 8896.7767 20.3971 4.4764 10.232 

L19 30.2027 40.2124 4384.7549 10.4292 15.1432 289.5535 8775.2794 20.1100 4.4874 10.406 
  31.0709 41.3827 4778.8365 10.7328 15.5775 306.7782 9563.9610 20.6953 4.6379 10.755 

L20 31.0728 40.1998 4646.0775 10.7372 15.5775 298.2557 9298.2685 20.1037 4.6599 11.128 
  31.9410 41.3362 5051.3338 11.0407 16.0118 315.4750 10109.314

2 
20.6720 4.8104 11.488 

L21 31.9410 41.3362 5051.3338 11.0407 16.0118 315.4750 10109.314
2 

20.6720 4.8104 11.488 

  32.8092 42.4726 5479.4961 11.3442 16.4462 333.1775 10966.202
2 

21.2403 4.9609 11.847 

L22 32.8092 42.4726 5479.4961 11.3442 16.4462 333.1775 10966.202
2 

21.2403 4.9609 11.847 

  32.9255 42.6249 5538.6442 11.3849 16.5044 335.5864 11084.576
3 

21.3165 4.9811 11.895 
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 Section Tip Dia. 
in 

Area 
in2 

I 
in4 

r 
in 

C  
in 

I/C 
in3 

J 
in4 

It/Q 
in2 

w 
in 

w/t 

L23 32.9082 53.8866 6952.9504 11.3450 16.5044 421.2792 13915.049
6 

26.9484 4.7831 9.003 

  32.9516 53.9587 6980.8907 11.3602 16.5261 422.4162 13970.967
0 

26.9845 4.7906 9.018 

L24 32.9516 53.9587 6980.8907 11.3602 16.5261 422.4162 13970.967
0 

26.9845 4.7906 9.018 

  34.1532 55.9540 7784.3025 11.7802 17.1272 454.4989 15578.847
8 

27.9823 4.9988 9.41 

L25 33.7293 40.6384 5260.3351 11.3631 16.4637 319.5115 10527.592
0 

20.3231 5.0000 12.5 

  33.9030 41.9587 5789.8666 11.7323 16.9920 340.7417 11587.351
6 

20.9833 5.1830 12.957 

L26 33.9030 41.9587 5789.8666 11.7323 16.9920 340.7417 11587.351
6 

20.9833 5.1830 12.957 

  34.7714 43.0444 6251.0618 12.0359 17.4264 358.7124 12510.348
9 

21.5263 5.3335 13.334 

L27 34.7724 42.3796 6156.7926 12.0381 17.4264 353.3029 12321.686
5 

21.1939 5.3445 13.573 

  35.0034 42.6639 6281.5304 12.1189 17.5419 358.0863 12571.326
1 

21.3360 5.3845 13.675 

L28 34.9783 59.9844 8747.7871 12.0612 17.5419 498.6782 17507.084
7 

29.9979 5.0985 9.166 

  35.0217 60.0599 8780.8571 12.0764 17.5637 499.9444 17573.268
3 

30.0356 5.1061 9.179 

L29 35.0236 58.7318 8593.0001 12.0808 17.5637 489.2486 17197.307
1 

29.3715 5.1281 9.431 

  35.8920 60.2077 9257.2436 12.3844 17.9981 514.3455 18526.668
1 

30.1096 5.2786 9.708 

L30 35.8920 60.2077 9257.2436 12.3844 17.9981 514.3455 18526.668
1 

30.1096 5.2786 9.708 

  35.9493 60.3051 9302.2489 12.4044 18.0268 516.0240 18616.737
9 

30.1583 5.2885 9.726 

L31 35.9493 60.3051 9302.2489 12.4044 18.0268 516.0240 18616.737
9 

30.1583 5.2885 9.726 

  35.9927 60.3789 9336.4407 12.4196 18.0485 517.2974 18685.166
6 

30.1952 5.2960 9.74 

L32 35.9927 60.3789 9336.4407 12.4196 18.0485 517.2974 18685.166
6 

30.1952 5.2960 9.74 

  36.8611 61.8549 10037.987
1 

12.7232 18.4829 543.0950 20089.182
5 

30.9333 5.4465 10.017 

L33 36.8630 60.4540 9817.4939 12.7276 18.4829 531.1654 19647.905
8 

30.2327 5.4685 10.294 

  37.6880 61.8239 10500.132
1 

13.0160 18.8956 555.6906 21014.080
6 

30.9178 5.6115 10.563 

L34 37.6803 67.5504 11441.443
7 

12.9983 18.8956 605.5070 22897.942
4 

33.7816 5.5235 9.503 

  37.7237 67.6293 11481.574
9 

13.0135 18.9174 606.9331 22978.257
5 

33.8211 5.5310 9.516 

L35 37.7237 67.6293 11481.574
9 

13.0135 18.9174 606.9331 22978.257
5 

33.8211 5.5310 9.516 

  38.5921 69.2070 12304.026
6 

13.3171 19.3518 635.8079 24624.243
2 

34.6101 5.6816 9.775 

L36 38.5940 67.7412 12051.463
2 

13.3215 19.3518 622.7567 24118.784
0 

33.8770 5.7036 10.028 

  39.4624 69.2850 12894.324
9 

13.6251 19.7862 651.6816 25805.616
5 

34.6491 5.8541 10.293 

L37 39.4624 69.2850 12894.324
9 

13.6251 19.7862 651.6816 25805.616
5 

34.6491 5.8541 10.293 

  40.3308 70.8288 13775.597
0 

13.9287 20.2207 681.2632 27569.320
2 

35.4211 6.0046 10.558 

L38 40.3327 69.2942 13485.717
5 

13.9331 20.2207 666.9274 26989.179
9 

34.6537 6.0266 10.834 

  41.2011 70.8041 14386.591
7 

14.2367 20.6551 696.5152 28792.113
7 

35.4088 6.1771 11.105 

L39 41.2011 70.8041 14386.591
7 

14.2367 20.6551 696.5152 28792.113
7 

35.4088 6.1771 11.105 

  41.6787 71.6345 14898.750
4 

14.4037 20.8940 713.0622 29817.104
9 

35.8240 6.2599 11.254 
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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 

L1 140.00-
135.00 

      1 1 1       

L2 135.00-
130.00 

      1 1 1       

L3 130.00-
125.00 

      1 1 1       

L4 125.00-
120.00 

      1 1 1       

L5 120.00-
115.00 

      1 1 1       

L6 115.00-
110.00 

      1 1 1       

L7 110.00-
105.00 

      1 1 1       

L8 105.00-
100.00 

      1 1 1       

L9 100.00-
95.00 

      1 1 1       

L10 95.00-
89.08 

      1 1 1       

L11 89.08-
88.33 

      1 1 1       

L12 88.33-
85.08 

      1 1 1       

L13 85.08-
84.83 

      1 1 0.949459       

L14 84.83-
79.83 

      1 1 0.951605       

L15 79.83-
74.83 

      1 1 0.954618       

L16 74.83-
74.00 

      1 1 0.952677       

L17 74.00-
73.75 

      1 1 0.945115       

L18 73.75-
68.75 

      1 1 0.945062       

L19 68.75-
63.75 

      1 1 0.945792       

L20 63.75-
58.75 

      1 1 0.961217       

L21 58.75-
53.75 

      1 1 0.949475       

L22 53.75-
53.08 

      1 1 0.94795       

L23 53.08-
52.83 

      1 1 1.08299       

L24 52.83-
45.91 

      1 1 1.07645       

L25 45.91-
44.91 

      1 1 1.13466       

L26 44.91-
39.91 

      1 1 1.12378       

L27 39.91-
38.58 

      1 1 1.13856       

L28 38.58-
38.33 

      1 1 1.0342       

L29 38.33-
33.33 

      1 1 1.04434       

L30 33.33-
33.00 

      1 1 1.04349       

L31 33.00-
32.75 

      1 1 1.04285       

L32 32.75-
27.75 

      1 1 1.0303       

L33 27.75-
23.00 

      1 1 1.04255       

L34 23.00-       1 1 1.02016       
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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 

22.75 
L35 22.75-

17.75 
      1 1 1.00794       

L36 17.75-
12.75 

      1 1 1.01782       

L37 12.75-
7.75 

      1 1 1.00642       

L38 7.75-2.75       1 1 1.01755       
L39 2.75-0.00       1 1 1.01161       
 
 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Sector Exclude 
From 

Torque 
Calculation 

Componen
t 

Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Start/En
d 

Position  
 

Width or 
Diamete

r 
in 

Perimete
r 
 

in 

Weight 
 

plf 

HCS 6X12 6AWG(1-
3/8) 

B No Surface Ar 
(CaAa) 

140.00 - 
0.00 

2 2 -0.100 
-0.030 

1.3800  1.70 

***                     
CCI-WSFP-060100 A No Surface Af 

(CaAa) 
25.00 - 

0.00 
1 1 0.000 

0.000 
6.0000 14.0000 0.00 

CCI-WSFP-060100 B No Surface Af 
(CaAa) 

25.00 - 
0.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-WSFP-060100 C No Surface Af 
(CaAa) 

25.00 - 
0.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-AFP-060100 A No Surface Af 
(CaAa) 

76.50 - 
46.50 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-AFP-060100 B No Surface Af 
(CaAa) 

76.50 - 
46.50 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-AFP-060100 C No Surface Af 
(CaAa) 

76.50 - 
46.50 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

***                     
CCI-WSFP-060100 A No Surface Af 

(CaAa) 
35.00 - 

0.00 
1 1 0.000 

0.000 
6.0000 14.0000 0.00 

CCI-WSFP-060100 B No Surface Af 
(CaAa) 

35.00 - 
0.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-WSFP-060100 C No Surface Af 
(CaAa) 

35.00 - 
0.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-SFP-060100 A No Surface Af 
(CaAa) 

55.08 - 
35.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-SFP-060100 B No Surface Af 
(CaAa) 

55.08 - 
35.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-SFP-060100 C No Surface Af 
(CaAa) 

55.08 - 
35.00 

1 1 0.000 
0.000 

6.0000 14.0000 0.00 

CCI-SFP-45100 A No Surface Af 
(CaAa) 

40.08 - 
25.00 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 B No Surface Af 
(CaAa) 

40.08 - 
25.00 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 C No Surface Af 
(CaAa) 

40.08 - 
25.00 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 A No Surface Af 
(CaAa) 

86.58 - 
76.50 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 B No Surface Af 
(CaAa) 

86.58 - 
76.50 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 

CCI-SFP-45100 C No Surface Af 
(CaAa) 

86.58 - 
76.50 

1 1 0.000 
0.000 

4.0000 10.0000 0.00 
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 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Componen
t 

Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 

***                   
HB114-1-05U3-

S3J(1-1/4) 
B No No Inside Pole 140.00 - 0.00 1 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.90 
0.90 
0.90 

HCS 6X12 
6AWG(1-3/8) 

B No No Inside Pole 140.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.70 
1.70 
1.70 

MLCH HYBRID 
6X12(1-3/8) 

B No No Inside Pole 140.00 - 0.00 2 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.72 
1.72 
1.72 

***                   
HB114-1-05U3-

S3J(1-1/4) 
C No No Inside Pole 118.00 - 0.00 1 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.90 
0.90 
0.90 

HB158-U12S24-
XXX-LI(1-5/8) 

C No No Inside Pole 118.00 - 0.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

3.20 
3.20 
3.20 

 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L1 140.00-135.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.00 

L2 135.00-130.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.00 

L3 130.00-125.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.00 

L4 125.00-120.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.00 

L5 120.00-115.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.01 

L6 115.00-110.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L7 110.00-105.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L8 105.00-100.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L9 100.00-95.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.380 
0.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L10 95.00-89.08 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
1.634 
0.000 

0.000 
0.000 
0.000 

0.00 
0.06 
0.02 

L11 89.08-88.33 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.207 
0.000 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L12 88.33-85.08 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.000 
1.897 
1.000 

0.000 
0.000 
0.000 

0.00 
0.03 
0.01 

L13 85.08-84.83 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.167 
0.236 
0.167 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 



 October 08, 2020 
140 Ft Monopole Tower Structural Analysis CCI BU No 826848 
Project Number 1887883, Order 525942, Revision 0 Page 15 

tnxTower Report - version 8.0.7.5 

Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L14 84.83-79.83 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

3.333 
4.713 
3.333 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L15 79.83-74.83 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

3.890 
5.270 
3.890 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L16 74.83-74.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.830 
1.059 
0.830 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L17 74.00-73.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.250 
0.319 
0.250 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L18 73.75-68.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.000 
6.380 
5.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L19 68.75-63.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.000 
6.380 
5.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L20 63.75-58.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.000 
6.380 
5.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L21 58.75-53.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

6.330 
7.710 
6.330 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L22 53.75-53.08 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.340 
1.525 
1.340 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L23 53.08-52.83 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.500 
0.569 
0.500 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L24 52.83-45.91 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

13.250 
15.160 
13.250 

0.000 
0.000 
0.000 

0.00 
0.07 
0.03 

L25 45.91-44.91 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.000 
1.276 
1.000 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L26 44.91-39.91 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.113 
6.493 
5.113 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L27 39.91-38.58 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.217 
2.584 
2.217 

0.000 
0.000 
0.000 

0.00 
0.01 
0.01 

L28 38.58-38.33 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.417 
0.486 
0.417 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L29 38.33-33.33 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

8.333 
9.713 
8.333 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L30 33.33-33.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.550 
0.641 
0.550 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L31 33.00-32.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.417 
0.486 
0.417 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L32 32.75-27.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

8.333 
9.713 
8.333 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L33 27.75-23.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

8.583 
9.894 
8.583 

0.000 
0.000 
0.000 

0.00 
0.04 
0.02 

L34 23.00-22.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.500 
0.569 
0.500 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L35 22.75-17.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.000 
11.380 
10.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L36 17.75-12.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.000 
11.380 
10.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 
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Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L37 12.75-7.75 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.000 
11.380 
10.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L38 7.75-2.75 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.000 
11.380 
10.000 

0.000 
0.000 
0.000 

0.00 
0.05 
0.02 

L39 2.75-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.500 
6.259 
5.500 

0.000 
0.000 
0.000 

0.00 
0.03 
0.01 

 
 

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

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L1 140.00-135.00 A 

B 
C 

0.980 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.950 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.00 

L2 135.00-130.00 A 
B 
C 

0.977 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.946 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.00 

L3 130.00-125.00 A 
B 
C 

0.973 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.941 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.00 

L4 125.00-120.00 A 
B 
C 

0.969 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.936 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.00 

L5 120.00-115.00 A 
B 
C 

0.965 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.931 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.01 

L6 115.00-110.00 A 
B 
C 

0.961 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.926 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.02 

L7 110.00-105.00 A 
B 
C 

0.957 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.921 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.02 

L8 105.00-100.00 A 
B 
C 

0.952 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.915 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.02 

L9 100.00-95.00 A 
B 
C 

0.947 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
2.909 
0.000 

0.000 
0.000 
0.000 

0.00 
0.07 
0.02 

L10 95.00-89.08 A 
B 
C 

0.942 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
3.436 
0.000 

0.000 
0.000 
0.000 

0.00 
0.08 
0.02 

L11 89.08-88.33 A 
B 
C 

0.938 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.435 
0.000 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L12 88.33-85.08 A 
B 
C 

0.936 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.220 
3.102 
1.220 

0.000 
0.000 
0.000 

0.01 
0.05 
0.02 

L13 85.08-84.83 A 
B 
C 

0.934 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.203 
0.348 
0.203 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 

L14 84.83-79.83 A 
B 
C 

0.931 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

4.064 
6.953 
4.064 

0.000 
0.000 
0.000 

0.02 
0.09 
0.04 

L15 79.83-74.83 A 
B 
C 

0.926 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

4.684 
7.566 
4.684 

0.000 
0.000 
0.000 

0.03 
0.09 
0.05 

L16 74.83-74.00 A 
B 
C 

0.922 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.983 
1.461 
0.983 

0.000 
0.000 
0.000 

0.01 
0.02 
0.01 

L17 74.00-73.75 A 
B 
C 

0.921 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.296 
0.440 
0.296 

0.000 
0.000 
0.000 

0.00 
0.00 
0.00 
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Tower 
Sectio

n 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

K 
L18 73.75-68.75 A 

B 
C 

0.918 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.918 
8.790 
5.918 

0.000 
0.000 
0.000 

0.03 
0.10 
0.05 

L19 68.75-63.75 A 
B 
C 

0.911 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.911 
8.776 
5.911 

0.000 
0.000 
0.000 

0.03 
0.10 
0.05 

L20 63.75-58.75 A 
B 
C 

0.904 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

5.904 
8.759 
5.904 

0.000 
0.000 
0.000 

0.03 
0.10 
0.05 

L21 58.75-53.75 A 
B 
C 

0.897 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

7.465 
10.311 
7.465 

0.000 
0.000 
0.000 

0.04 
0.10 
0.06 

L22 53.75-53.08 A 
B 
C 

0.892 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.579 
1.960 
1.579 

0.000 
0.000 
0.000 

0.01 
0.02 
0.01 

L23 53.08-52.83 A 
B 
C 

0.891 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.589 
0.731 
0.589 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L24 52.83-45.91 A 
B 
C 

0.885 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

15.595 
19.513 
15.595 

0.000 
0.000 
0.000 

0.08 
0.17 
0.11 

L25 45.91-44.91 A 
B 
C 

0.878 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

1.177 
1.743 
1.177 

0.000 
0.000 
0.000 

0.01 
0.02 
0.01 

L26 44.91-39.91 A 
B 
C 

0.872 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

6.015 
8.829 
6.015 

0.000 
0.000 
0.000 

0.03 
0.09 
0.05 

L27 39.91-38.58 A 
B 
C 

0.865 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

2.677 
3.423 
2.677 

0.000 
0.000 
0.000 

0.01 
0.03 
0.02 

L28 38.58-38.33 A 
B 
C 

0.863 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.503 
0.643 
0.503 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L29 38.33-33.33 A 
B 
C 

0.857 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.047 
12.844 
10.047 

0.000 
0.000 
0.000 

0.05 
0.12 
0.07 

L30 33.33-33.00 A 
B 
C 

0.850 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.662 
0.846 
0.662 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L31 33.00-32.75 A 
B 
C 

0.850 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.502 
0.641 
0.502 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L32 32.75-27.75 A 
B 
C 

0.843 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.019 
12.797 
10.019 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L33 27.75-23.00 A 
B 
C 

0.828 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.156 
12.778 
10.156 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L34 23.00-22.75 A 
B 
C 

0.819 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.582 
0.719 
0.582 

0.000 
0.000 
0.000 

0.00 
0.01 
0.00 

L35 22.75-17.75 A 
B 
C 

0.809 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.619 
14.356 
11.619 

0.000 
0.000 
0.000 

0.05 
0.12 
0.07 

L36 17.75-12.75 A 
B 
C 

0.787 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.574 
14.282 
11.574 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L37 12.75-7.75 A 
B 
C 

0.756 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.512 
14.182 
11.512 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L38 7.75-2.75 A 
B 
C 

0.707 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.414 
14.023 
11.414 

0.000 
0.000 
0.000 

0.05 
0.11 
0.07 

L39 2.75-0.00 A 
B 
C 

0.618 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

6.180 
7.554 
6.180 

0.000 
0.000 
0.000 

0.02 
0.05 
0.03 

 
 



 October 08, 2020 
140 Ft Monopole Tower Structural Analysis CCI BU No 826848 
Project Number 1887883, Order 525942, Revision 0 Page 18 

tnxTower Report - version 8.0.7.5 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 140.00-135.00 1.5290 -1.1860 1.5032 -1.1660 
L2 135.00-130.00 1.5376 -1.1927 1.5238 -1.1820 
L3 130.00-125.00 1.5455 -1.1988 1.5432 -1.1970 
L4 125.00-120.00 1.5529 -1.2045 1.5613 -1.2111 
L5 120.00-115.00 1.5598 -1.2099 1.5784 -1.2243 
L6 115.00-110.00 1.5662 -1.2149 1.5943 -1.2367 
L7 110.00-105.00 1.5723 -1.2196 1.6092 -1.2483 
L8 105.00-100.00 1.5780 -1.2241 1.6232 -1.2591 
L9 100.00-95.00 1.5834 -1.2282 1.6363 -1.2692 

L10 95.00-89.08 1.5890 -1.2325 1.6495 -1.2795 
L11 89.08-88.33 1.5903 -1.2336 1.6532 -1.2823 
L12 88.33-85.08 1.0763 -0.8349 1.2838 -0.9958 
L13 85.08-84.83 0.7860 -0.6097 1.0230 -0.7935 
L14 84.83-79.83 0.7928 -0.6150 1.0309 -0.7996 
L15 79.83-74.83 0.7438 -0.5770 0.9884 -0.7667 
L16 74.83-74.00 0.6520 -0.5058 0.8995 -0.6977 
L17 74.00-73.75 0.6534 -0.5068 0.9011 -0.6990 
L18 73.75-68.75 0.6594 -0.5115 0.9082 -0.7045 
L19 68.75-63.75 0.6708 -0.5203 0.9214 -0.7147 
L20 63.75-58.75 0.6819 -0.5289 0.9340 -0.7245 
L21 58.75-53.75 0.6013 -0.4664 0.8456 -0.6559 
L22 53.75-53.08 0.4455 -0.3456 0.6598 -0.5118 
L23 53.08-52.83 0.4464 -0.3462 0.6609 -0.5126 
L24 52.83-45.91 0.4667 -0.3620 0.6859 -0.5320 
L25 45.91-44.91 0.7104 -0.5510 0.9657 -0.7491 
L26 44.91-39.91 0.7076 -0.5489 0.9597 -0.7444 
L27 39.91-38.58 0.5276 -0.4093 0.7453 -0.5781 
L28 38.58-38.33 0.5291 -0.4104 0.7470 -0.5794 
L29 38.33-33.33 0.5337 -0.4140 0.7518 -0.5832 
L30 33.33-33.00 0.5384 -0.4176 0.7566 -0.5869 
L31 33.00-32.75 0.5389 -0.4180 0.7571 -0.5873 
L32 32.75-27.75 0.5434 -0.4215 0.7617 -0.5908 
L33 27.75-23.00 0.5226 -0.4053 0.7406 -0.5745 
L34 23.00-22.75 0.4911 -0.3810 0.7079 -0.5491 
L35 22.75-17.75 0.4952 -0.3841 0.7113 -0.5517 
L36 17.75-12.75 0.5030 -0.3902 0.7167 -0.5559 
L37 12.75-7.75 0.5106 -0.3961 0.7200 -0.5585 
L38 7.75-2.75 0.5182 -0.4020 0.7186 -0.5574 
L39 2.75-0.00 0.5240 -0.4065 0.7050 -0.5468 

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

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L1 4 HCS 6X12 6AWG(1-3/8) 135.00 - 
140.00 

1.0000 1.0000 

L2 4 HCS 6X12 6AWG(1-3/8) 130.00 - 
135.00 

1.0000 1.0000 

L3 4 HCS 6X12 6AWG(1-3/8) 125.00 - 
130.00 

1.0000 1.0000 

L4 4 HCS 6X12 6AWG(1-3/8) 120.00 - 
125.00 

1.0000 1.0000 

L5 4 HCS 6X12 6AWG(1-3/8) 115.00 - 
120.00 

1.0000 1.0000 

L6 4 HCS 6X12 6AWG(1-3/8) 110.00 - 
115.00 

1.0000 1.0000 

L7 4 HCS 6X12 6AWG(1-3/8) 105.00 - 
110.00 

1.0000 1.0000 

L8 4 HCS 6X12 6AWG(1-3/8) 100.00 - 1.0000 1.0000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

105.00 
L9 4 HCS 6X12 6AWG(1-3/8) 95.00 - 

100.00 
1.0000 1.0000 

L10 4 HCS 6X12 6AWG(1-3/8) 89.08 - 
95.00 

1.0000 1.0000 

L11 4 HCS 6X12 6AWG(1-3/8) 88.33 - 
89.08 

1.0000 1.0000 

L12 4 HCS 6X12 6AWG(1-3/8) 85.08 - 
88.33 

1.0000 1.0000 

L12 27 CCI-SFP-45100 85.08 - 
86.58 

1.0000 1.0000 

L12 28 CCI-SFP-45100 85.08 - 
86.58 

1.0000 1.0000 

L12 29 CCI-SFP-45100 85.08 - 
86.58 

1.0000 1.0000 

L13 4 HCS 6X12 6AWG(1-3/8) 84.83 - 
85.08 

1.0000 1.0000 

L13 27 CCI-SFP-45100 84.83 - 
85.08 

1.0000 1.0000 

L13 28 CCI-SFP-45100 84.83 - 
85.08 

1.0000 1.0000 

L13 29 CCI-SFP-45100 84.83 - 
85.08 

1.0000 1.0000 

L14 4 HCS 6X12 6AWG(1-3/8) 79.83 - 
84.83 

1.0000 1.0000 

L14 27 CCI-SFP-45100 79.83 - 
84.83 

1.0000 1.0000 

L14 28 CCI-SFP-45100 79.83 - 
84.83 

1.0000 1.0000 

L14 29 CCI-SFP-45100 79.83 - 
84.83 

1.0000 1.0000 

L15 4 HCS 6X12 6AWG(1-3/8) 74.83 - 
79.83 

1.0000 1.0000 

L15 14 CCI-AFP-060100 74.83 - 
76.50 

1.0000 1.0000 

L15 15 CCI-AFP-060100 74.83 - 
76.50 

1.0000 1.0000 

L15 16 CCI-AFP-060100 74.83 - 
76.50 

1.0000 1.0000 

L15 27 CCI-SFP-45100 76.50 - 
79.83 

1.0000 1.0000 

L15 28 CCI-SFP-45100 76.50 - 
79.83 

1.0000 1.0000 

L15 29 CCI-SFP-45100 76.50 - 
79.83 

1.0000 1.0000 

L16 4 HCS 6X12 6AWG(1-3/8) 74.00 - 
74.83 

1.0000 1.0000 

L16 14 CCI-AFP-060100 74.00 - 
74.83 

1.0000 1.0000 

L16 15 CCI-AFP-060100 74.00 - 
74.83 

1.0000 1.0000 

L16 16 CCI-AFP-060100 74.00 - 
74.83 

1.0000 1.0000 

L17 4 HCS 6X12 6AWG(1-3/8) 73.75 - 
74.00 

1.0000 1.0000 

L17 14 CCI-AFP-060100 73.75 - 
74.00 

1.0000 1.0000 

L17 15 CCI-AFP-060100 73.75 - 
74.00 

1.0000 1.0000 

L17 16 CCI-AFP-060100 73.75 - 
74.00 

1.0000 1.0000 

L18 4 HCS 6X12 6AWG(1-3/8) 68.75 - 
73.75 

1.0000 1.0000 

L18 14 CCI-AFP-060100 68.75 - 
73.75 

1.0000 1.0000 

L18 15 CCI-AFP-060100 68.75 - 
73.75 

1.0000 1.0000 

L18 16 CCI-AFP-060100 68.75 - 
73.75 

1.0000 1.0000 
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Section 

Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
Ice 

L19 4 HCS 6X12 6AWG(1-3/8) 63.75 - 
68.75 

1.0000 1.0000 

L19 14 CCI-AFP-060100 63.75 - 
68.75 

1.0000 1.0000 

L19 15 CCI-AFP-060100 63.75 - 
68.75 

1.0000 1.0000 

L19 16 CCI-AFP-060100 63.75 - 
68.75 

1.0000 1.0000 

L20 4 HCS 6X12 6AWG(1-3/8) 58.75 - 
63.75 

1.0000 1.0000 

L20 14 CCI-AFP-060100 58.75 - 
63.75 

1.0000 1.0000 

L20 15 CCI-AFP-060100 58.75 - 
63.75 

1.0000 1.0000 

L20 16 CCI-AFP-060100 58.75 - 
63.75 

1.0000 1.0000 

L21 4 HCS 6X12 6AWG(1-3/8) 53.75 - 
58.75 

1.0000 1.0000 

L21 14 CCI-AFP-060100 53.75 - 
58.75 

1.0000 1.0000 

L21 15 CCI-AFP-060100 53.75 - 
58.75 

1.0000 1.0000 

L21 16 CCI-AFP-060100 53.75 - 
58.75 

1.0000 1.0000 

L21 21 CCI-SFP-060100 53.75 - 
55.08 

1.0000 1.0000 

L21 22 CCI-SFP-060100 53.75 - 
55.08 

1.0000 1.0000 

L21 23 CCI-SFP-060100 53.75 - 
55.08 

1.0000 1.0000 

L22 4 HCS 6X12 6AWG(1-3/8) 53.08 - 
53.75 

1.0000 1.0000 

L22 14 CCI-AFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 15 CCI-AFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 16 CCI-AFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 21 CCI-SFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 22 CCI-SFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L22 23 CCI-SFP-060100 53.08 - 
53.75 

1.0000 1.0000 

L23 4 HCS 6X12 6AWG(1-3/8) 52.83 - 
53.08 

1.0000 1.0000 

L23 14 CCI-AFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 15 CCI-AFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 16 CCI-AFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 21 CCI-SFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 22 CCI-SFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L23 23 CCI-SFP-060100 52.83 - 
53.08 

1.0000 1.0000 

L24 4 HCS 6X12 6AWG(1-3/8) 45.91 - 
52.83 

1.0000 1.0000 

L24 14 CCI-AFP-060100 46.50 - 
52.83 

1.0000 1.0000 

L24 15 CCI-AFP-060100 46.50 - 
52.83 

1.0000 1.0000 

L24 16 CCI-AFP-060100 46.50 - 
52.83 

1.0000 1.0000 

L24 21 CCI-SFP-060100 45.91 - 
52.83 

1.0000 1.0000 

L24 22 CCI-SFP-060100 45.91 - 1.0000 1.0000 
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Feed Line 
Record No. 

Description Feed Line 
Segment 

Elev. 

Ka 
No Ice 

Ka 
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52.83 
L24 23 CCI-SFP-060100 45.91 - 

52.83 
1.0000 1.0000 

L25 4 HCS 6X12 6AWG(1-3/8) 44.91 - 
45.91 

1.0000 1.0000 

L25 21 CCI-SFP-060100 44.91 - 
45.91 

1.0000 1.0000 

L25 22 CCI-SFP-060100 44.91 - 
45.91 

1.0000 1.0000 

L25 23 CCI-SFP-060100 44.91 - 
45.91 

1.0000 1.0000 

L26 4 HCS 6X12 6AWG(1-3/8) 39.91 - 
44.91 

1.0000 1.0000 

L26 21 CCI-SFP-060100 39.91 - 
44.91 

1.0000 1.0000 

L26 22 CCI-SFP-060100 39.91 - 
44.91 

1.0000 1.0000 

L26 23 CCI-SFP-060100 39.91 - 
44.91 

1.0000 1.0000 

L26 24 CCI-SFP-45100 39.91 - 
40.08 

1.0000 1.0000 

L26 25 CCI-SFP-45100 39.91 - 
40.08 

1.0000 1.0000 

L26 26 CCI-SFP-45100 39.91 - 
40.08 

1.0000 1.0000 

L27 4 HCS 6X12 6AWG(1-3/8) 38.58 - 
39.91 

1.0000 1.0000 

L27 21 CCI-SFP-060100 38.58 - 
39.91 

1.0000 1.0000 

L27 22 CCI-SFP-060100 38.58 - 
39.91 

1.0000 1.0000 

L27 23 CCI-SFP-060100 38.58 - 
39.91 

1.0000 1.0000 

L27 24 CCI-SFP-45100 38.58 - 
39.91 

1.0000 1.0000 

L27 25 CCI-SFP-45100 38.58 - 
39.91 

1.0000 1.0000 

L27 26 CCI-SFP-45100 38.58 - 
39.91 

1.0000 1.0000 

L28 4 HCS 6X12 6AWG(1-3/8) 38.33 - 
38.58 

1.0000 1.0000 

L28 21 CCI-SFP-060100 38.33 - 
38.58 

1.0000 1.0000 

L28 22 CCI-SFP-060100 38.33 - 
38.58 

1.0000 1.0000 

L28 23 CCI-SFP-060100 38.33 - 
38.58 

1.0000 1.0000 

L28 24 CCI-SFP-45100 38.33 - 
38.58 

1.0000 1.0000 

L28 25 CCI-SFP-45100 38.33 - 
38.58 

1.0000 1.0000 

L28 26 CCI-SFP-45100 38.33 - 
38.58 

1.0000 1.0000 

L29 4 HCS 6X12 6AWG(1-3/8) 33.33 - 
38.33 

1.0000 1.0000 

L29 18 CCI-WSFP-060100 33.33 - 
35.00 

1.0000 1.0000 

L29 19 CCI-WSFP-060100 33.33 - 
35.00 

1.0000 1.0000 

L29 20 CCI-WSFP-060100 33.33 - 
35.00 

1.0000 1.0000 

L29 21 CCI-SFP-060100 35.00 - 
38.33 

1.0000 1.0000 

L29 22 CCI-SFP-060100 35.00 - 
38.33 

1.0000 1.0000 

L29 23 CCI-SFP-060100 35.00 - 
38.33 

1.0000 1.0000 

L29 24 CCI-SFP-45100 33.33 - 
38.33 

1.0000 1.0000 
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Ka 
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Ka 
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L29 25 CCI-SFP-45100 33.33 - 
38.33 

1.0000 1.0000 

L29 26 CCI-SFP-45100 33.33 - 
38.33 

1.0000 1.0000 

L30 4 HCS 6X12 6AWG(1-3/8) 33.00 - 
33.33 

1.0000 1.0000 

L30 18 CCI-WSFP-060100 33.00 - 
33.33 

1.0000 1.0000 

L30 19 CCI-WSFP-060100 33.00 - 
33.33 

1.0000 1.0000 

L30 20 CCI-WSFP-060100 33.00 - 
33.33 

1.0000 1.0000 

L30 24 CCI-SFP-45100 33.00 - 
33.33 

1.0000 1.0000 

L30 25 CCI-SFP-45100 33.00 - 
33.33 

1.0000 1.0000 

L30 26 CCI-SFP-45100 33.00 - 
33.33 

1.0000 1.0000 

L31 4 HCS 6X12 6AWG(1-3/8) 32.75 - 
33.00 

1.0000 1.0000 

L31 18 CCI-WSFP-060100 32.75 - 
33.00 

1.0000 1.0000 

L31 19 CCI-WSFP-060100 32.75 - 
33.00 

1.0000 1.0000 

L31 20 CCI-WSFP-060100 32.75 - 
33.00 

1.0000 1.0000 

L31 24 CCI-SFP-45100 32.75 - 
33.00 

1.0000 1.0000 

L31 25 CCI-SFP-45100 32.75 - 
33.00 

1.0000 1.0000 

L31 26 CCI-SFP-45100 32.75 - 
33.00 

1.0000 1.0000 

L32 4 HCS 6X12 6AWG(1-3/8) 27.75 - 
32.75 

1.0000 1.0000 

L32 18 CCI-WSFP-060100 27.75 - 
32.75 

1.0000 1.0000 

L32 19 CCI-WSFP-060100 27.75 - 
32.75 

1.0000 1.0000 

L32 20 CCI-WSFP-060100 27.75 - 
32.75 

1.0000 1.0000 

L32 24 CCI-SFP-45100 27.75 - 
32.75 

1.0000 1.0000 

L32 25 CCI-SFP-45100 27.75 - 
32.75 

1.0000 1.0000 

L32 26 CCI-SFP-45100 27.75 - 
32.75 

1.0000 1.0000 

L33 4 HCS 6X12 6AWG(1-3/8) 23.00 - 
27.75 

1.0000 1.0000 

L33 11 CCI-WSFP-060100 23.00 - 
25.00 

1.0000 1.0000 

L33 12 CCI-WSFP-060100 23.00 - 
25.00 

1.0000 1.0000 

L33 13 CCI-WSFP-060100 23.00 - 
25.00 

1.0000 1.0000 

L33 18 CCI-WSFP-060100 23.00 - 
27.75 

1.0000 1.0000 

L33 19 CCI-WSFP-060100 23.00 - 
27.75 

1.0000 1.0000 

L33 20 CCI-WSFP-060100 23.00 - 
27.75 

1.0000 1.0000 

L33 24 CCI-SFP-45100 25.00 - 
27.75 

1.0000 1.0000 

L33 25 CCI-SFP-45100 25.00 - 
27.75 

1.0000 1.0000 

L33 26 CCI-SFP-45100 25.00 - 
27.75 

1.0000 1.0000 

L34 4 HCS 6X12 6AWG(1-3/8) 22.75 - 
23.00 

1.0000 1.0000 

L34 11 CCI-WSFP-060100 22.75 - 1.0000 1.0000 
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23.00 
L34 12 CCI-WSFP-060100 22.75 - 

23.00 
1.0000 1.0000 

L34 13 CCI-WSFP-060100 22.75 - 
23.00 

1.0000 1.0000 

L34 18 CCI-WSFP-060100 22.75 - 
23.00 

1.0000 1.0000 

L34 19 CCI-WSFP-060100 22.75 - 
23.00 

1.0000 1.0000 

L34 20 CCI-WSFP-060100 22.75 - 
23.00 

1.0000 1.0000 

L35 4 HCS 6X12 6AWG(1-3/8) 17.75 - 
22.75 

1.0000 1.0000 

L35 11 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 12 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 13 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 18 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 19 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L35 20 CCI-WSFP-060100 17.75 - 
22.75 

1.0000 1.0000 

L36 4 HCS 6X12 6AWG(1-3/8) 12.75 - 
17.75 

1.0000 1.0000 

L36 11 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 12 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 13 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 18 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 19 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L36 20 CCI-WSFP-060100 12.75 - 
17.75 

1.0000 1.0000 

L37 4 HCS 6X12 6AWG(1-3/8) 7.75 - 12.75 1.0000 1.0000 
L37 11 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 12 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 13 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 18 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 19 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L37 20 CCI-WSFP-060100 7.75 - 12.75 1.0000 1.0000 
L38 4 HCS 6X12 6AWG(1-3/8) 2.75 - 7.75 1.0000 1.0000 
L38 11 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 12 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 13 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 18 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 19 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L38 20 CCI-WSFP-060100 2.75 - 7.75 1.0000 1.0000 
L39 4 HCS 6X12 6AWG(1-3/8) 0.00 - 2.75 1.0000 1.0000 
L39 11 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 12 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 13 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 18 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 19 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
L39 20 CCI-WSFP-060100 0.00 - 2.75 1.0000 1.0000 
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 Effective Width of Flat Linear Attachments / Feed Lines 
 

Tower 
Section 

Attachment 
Record No. 

Description Attachment 
Segment 

Elev. 

Ratio 
Calculatio

n 
Method 

Effective 
Width 
Ratio 

L12 27 CCI-SFP-45100 85.08 - 
86.58 

Auto 0.0000 

L12 28 CCI-SFP-45100 85.08 - 
86.58 

Auto 0.0000 

L12 29 CCI-SFP-45100 85.08 - 
86.58 

Auto 0.0000 

L13 27 CCI-SFP-45100 84.83 - 
85.08 

Auto 0.0000 

L13 28 CCI-SFP-45100 84.83 - 
85.08 

Auto 0.0000 

L13 29 CCI-SFP-45100 84.83 - 
85.08 

Auto 0.0000 

L14 27 CCI-SFP-45100 79.83 - 
84.83 

Auto 0.0000 

L14 28 CCI-SFP-45100 79.83 - 
84.83 

Auto 0.0000 

L14 29 CCI-SFP-45100 79.83 - 
84.83 

Auto 0.0000 

L15 14 CCI-AFP-060100 74.83 - 
76.50 

Auto 0.2739 

L15 15 CCI-AFP-060100 74.83 - 
76.50 

Auto 0.2739 

L15 16 CCI-AFP-060100 74.83 - 
76.50 

Auto 0.2739 

L15 27 CCI-SFP-45100 76.50 - 
79.83 

Auto 0.0000 

L15 28 CCI-SFP-45100 76.50 - 
79.83 

Auto 0.0000 

L15 29 CCI-SFP-45100 76.50 - 
79.83 

Auto 0.0000 

L16 14 CCI-AFP-060100 74.00 - 
74.83 

Auto 0.2677 

L16 15 CCI-AFP-060100 74.00 - 
74.83 

Auto 0.2677 

L16 16 CCI-AFP-060100 74.00 - 
74.83 

Auto 0.2677 

L17 14 CCI-AFP-060100 73.75 - 
74.00 

Auto 0.2815 

L17 15 CCI-AFP-060100 73.75 - 
74.00 

Auto 0.2815 

L17 16 CCI-AFP-060100 73.75 - 
74.00 

Auto 0.2815 

L18 14 CCI-AFP-060100 68.75 - 
73.75 

Auto 0.2665 

L18 15 CCI-AFP-060100 68.75 - 
73.75 

Auto 0.2665 

L18 16 CCI-AFP-060100 68.75 - 
73.75 

Auto 0.2665 

L19 14 CCI-AFP-060100 63.75 - 
68.75 

Auto 0.2396 

L19 15 CCI-AFP-060100 63.75 - 
68.75 

Auto 0.2396 

L19 16 CCI-AFP-060100 63.75 - 
68.75 

Auto 0.2396 

L20 14 CCI-AFP-060100 58.75 - 
63.75 

Auto 0.2108 

L20 15 CCI-AFP-060100 58.75 - 
63.75 

Auto 0.2108 

L20 16 CCI-AFP-060100 58.75 - 
63.75 

Auto 0.2108 

L21 14 CCI-AFP-060100 53.75 - 
58.75 

Auto 0.1857 

L21 15 CCI-AFP-060100 53.75 - 
58.75 

Auto 0.1857 

L21 16 CCI-AFP-060100 53.75 - Auto 0.1857 
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58.75 
L21 21 CCI-SFP-060100 53.75 - 

55.08 
Auto 0.1765 

L21 22 CCI-SFP-060100 53.75 - 
55.08 

Auto 0.1765 

L21 23 CCI-SFP-060100 53.75 - 
55.08 

Auto 0.1765 

L22 14 CCI-AFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 15 CCI-AFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 16 CCI-AFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 21 CCI-SFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 22 CCI-SFP-060100 53.08 - 
53.75 

Auto 0.1715 

L22 23 CCI-SFP-060100 53.08 - 
53.75 

Auto 0.1715 

L23 14 CCI-AFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 15 CCI-AFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 16 CCI-AFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 21 CCI-SFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 22 CCI-SFP-060100 52.83 - 
53.08 

Auto 0.2022 

L23 23 CCI-SFP-060100 52.83 - 
53.08 

Auto 0.2022 

L24 14 CCI-AFP-060100 46.50 - 
52.83 

Auto 0.1857 

L24 15 CCI-AFP-060100 46.50 - 
52.83 

Auto 0.1857 

L24 16 CCI-AFP-060100 46.50 - 
52.83 

Auto 0.1857 

L24 21 CCI-SFP-060100 45.91 - 
52.83 

Auto 0.1842 

L24 22 CCI-SFP-060100 45.91 - 
52.83 

Auto 0.1842 

L24 23 CCI-SFP-060100 45.91 - 
52.83 

Auto 0.1842 

L25 21 CCI-SFP-060100 44.91 - 
45.91 

Auto 0.1387 

L25 22 CCI-SFP-060100 44.91 - 
45.91 

Auto 0.1387 

L25 23 CCI-SFP-060100 44.91 - 
45.91 

Auto 0.1387 

L26 21 CCI-SFP-060100 39.91 - 
44.91 

Auto 0.1236 

L26 22 CCI-SFP-060100 39.91 - 
44.91 

Auto 0.1236 

L26 23 CCI-SFP-060100 39.91 - 
44.91 

Auto 0.1236 

L26 24 CCI-SFP-45100 39.91 - 
40.08 

Auto 0.0000 

L26 25 CCI-SFP-45100 39.91 - 
40.08 

Auto 0.0000 

L26 26 CCI-SFP-45100 39.91 - 
40.08 

Auto 0.0000 

L27 21 CCI-SFP-060100 38.58 - 
39.91 

Auto 0.1059 

L27 22 CCI-SFP-060100 38.58 - 
39.91 

Auto 0.1059 

L27 23 CCI-SFP-060100 38.58 - 
39.91 

Auto 0.1059 

L27 24 CCI-SFP-45100 38.58 - Auto 0.0000 
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39.91 
L27 25 CCI-SFP-45100 38.58 - 

39.91 
Auto 0.0000 

L27 26 CCI-SFP-45100 38.58 - 
39.91 

Auto 0.0000 

L28 21 CCI-SFP-060100 38.33 - 
38.58 

Auto 0.1496 

L28 22 CCI-SFP-060100 38.33 - 
38.58 

Auto 0.1496 

L28 23 CCI-SFP-060100 38.33 - 
38.58 

Auto 0.1496 

L28 24 CCI-SFP-45100 38.33 - 
38.58 

Auto 0.0000 

L28 25 CCI-SFP-45100 38.33 - 
38.58 

Auto 0.0000 

L28 26 CCI-SFP-45100 38.33 - 
38.58 

Auto 0.0000 

L29 18 CCI-WSFP-060100 33.33 - 
35.00 

Auto 0.1244 

L29 19 CCI-WSFP-060100 33.33 - 
35.00 

Auto 0.1244 

L29 20 CCI-WSFP-060100 33.33 - 
35.00 

Auto 0.1244 

L29 21 CCI-SFP-060100 35.00 - 
38.33 

Auto 0.1370 

L29 22 CCI-SFP-060100 35.00 - 
38.33 

Auto 0.1370 

L29 23 CCI-SFP-060100 35.00 - 
38.33 

Auto 0.1370 

L29 24 CCI-SFP-45100 33.33 - 
38.33 

Auto 0.0000 

L29 25 CCI-SFP-45100 33.33 - 
38.33 

Auto 0.0000 

L29 26 CCI-SFP-45100 33.33 - 
38.33 

Auto 0.0000 

L30 18 CCI-WSFP-060100 33.00 - 
33.33 

Auto 0.1194 

L30 19 CCI-WSFP-060100 33.00 - 
33.33 

Auto 0.1194 

L30 20 CCI-WSFP-060100 33.00 - 
33.33 

Auto 0.1194 

L30 24 CCI-SFP-45100 33.00 - 
33.33 

Auto 0.0000 

L30 25 CCI-SFP-45100 33.00 - 
33.33 

Auto 0.0000 

L30 26 CCI-SFP-45100 33.00 - 
33.33 

Auto 0.0000 

L31 18 CCI-WSFP-060100 32.75 - 
33.00 

Auto 0.1180 

L31 19 CCI-WSFP-060100 32.75 - 
33.00 

Auto 0.1180 

L31 20 CCI-WSFP-060100 32.75 - 
33.00 

Auto 0.1180 

L31 24 CCI-SFP-45100 32.75 - 
33.00 

Auto 0.0000 

L31 25 CCI-SFP-45100 32.75 - 
33.00 

Auto 0.0000 

L31 26 CCI-SFP-45100 32.75 - 
33.00 

Auto 0.0000 

L32 18 CCI-WSFP-060100 27.75 - 
32.75 

Auto 0.1048 

L32 19 CCI-WSFP-060100 27.75 - 
32.75 

Auto 0.1048 

L32 20 CCI-WSFP-060100 27.75 - 
32.75 

Auto 0.1048 

L32 24 CCI-SFP-45100 27.75 - 
32.75 

Auto 0.0000 

L32 25 CCI-SFP-45100 27.75 - Auto 0.0000 
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Tower 
Section 

Attachment 
Record No. 

Description Attachment 
Segment 

Elev. 

Ratio 
Calculatio

n 
Method 

Effective 
Width 
Ratio 

32.75 
L32 26 CCI-SFP-45100 27.75 - 

32.75 
Auto 0.0000 

L33 11 CCI-WSFP-060100 23.00 - 
25.00 

Auto 0.0698 

L33 12 CCI-WSFP-060100 23.00 - 
25.00 

Auto 0.0698 

L33 13 CCI-WSFP-060100 23.00 - 
25.00 

Auto 0.0698 

L33 18 CCI-WSFP-060100 23.00 - 
27.75 

Auto 0.0767 

L33 19 CCI-WSFP-060100 23.00 - 
27.75 

Auto 0.0767 

L33 20 CCI-WSFP-060100 23.00 - 
27.75 

Auto 0.0767 

L33 24 CCI-SFP-45100 25.00 - 
27.75 

Auto 0.0000 

L33 25 CCI-SFP-45100 25.00 - 
27.75 

Auto 0.0000 

L33 26 CCI-SFP-45100 25.00 - 
27.75 

Auto 0.0000 

L34 11 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 12 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 13 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 18 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 19 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L34 20 CCI-WSFP-060100 22.75 - 
23.00 

Auto 0.0788 

L35 11 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 12 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 13 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 18 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 19 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L35 20 CCI-WSFP-060100 17.75 - 
22.75 

Auto 0.0656 

L36 11 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 12 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 13 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 18 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 19 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L36 20 CCI-WSFP-060100 12.75 - 
17.75 

Auto 0.0369 

L37 11 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 12 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 13 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 18 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 19 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L37 20 CCI-WSFP-060100 7.75 - 12.75 Auto 0.0118 
L38 11 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L38 12 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L38 13 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L38 18 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L38 19 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
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Tower 
Section 

Attachment 
Record No. 

Description Attachment 
Segment 

Elev. 

Ratio 
Calculatio

n 
Method 

Effective 
Width 
Ratio 

L38 20 CCI-WSFP-060100 2.75 - 7.75 Auto 0.0000 
L39 11 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 12 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 13 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 18 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 19 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 
L39 20 CCI-WSFP-060100 0.00 - 2.75 Auto 0.0000 

 
 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

AIR 32 B2A/B66AA w/ 
Mount Pipe 

A From Face 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 

(2) AIR 32 B2A/B66AA w/ 
Mount Pipe 

B From Face 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 

AIR 32 B2A/B66AA w/ 
Mount Pipe 

C From Face 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

6.75 
7.20 
7.65 

6.07 
6.87 
7.58 

0.15 
0.21 
0.28 

AIR6449 B41_T-MOBILE 
w/ Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.87 
6.23 
6.61 

3.27 
3.73 
4.20 

0.13 
0.18 
0.23 

AIR6449 B41_T-MOBILE 
w/ Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.87 
6.23 
6.61 

3.27 
3.73 
4.20 

0.13 
0.18 
0.23 

AIR6449 B41_T-MOBILE 
w/ Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

5.87 
6.23 
6.61 

3.27 
3.73 
4.20 

0.13 
0.18 
0.23 

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

A From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.19 
0.31 
0.46 

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

B From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.19 
0.31 
0.46 

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

C From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

14.69 
15.46 
16.23 

6.87 
7.55 
8.25 

0.19 
0.31 
0.46 

RRUS 4415 B25_CCIV2 A From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.84 
2.01 
2.19 

0.82 
0.94 
1.07 

0.05 
0.06 
0.08 

RRUS 4415 B25_CCIV2 B From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.84 
2.01 
2.19 

0.82 
0.94 
1.07 

0.05 
0.06 
0.08 

RRUS 4415 B25_CCIV2 C From Leg 4.00 
0.00 
0.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.84 
2.01 
2.19 

0.82 
0.94 
1.07 

0.05 
0.06 
0.08 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

RADIO 4449 B12/B71 A From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

RADIO 4449 B12/B71 B From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

RADIO 4449 B12/B71 C From Face 4.00 
0.00 
1.00 

0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.65 
1.81 
1.98 

1.16 
1.30 
1.45 

0.07 
0.09 
0.11 

T-Arm Mount [TA 701-3] C None   0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

23.94 
30.04 
36.16 

23.94 
30.04 
36.16 

1.09 
1.48 
1.95 

Miscellaneous [NA 507-1] C None   0.0000 140.00 No Ice 
1/2'' 
Ice 

1'' Ice 

4.56 
6.39 
8.18 

4.56 
6.39 
8.18 

0.25 
0.31 
0.40 

***                   
T-Arm Mount [TA 602-3] C None   0.0000 127.00 No Ice 

1/2'' 
Ice 

1'' Ice 

13.40 
16.44 
19.70 

13.40 
16.44 
19.70 

0.77 
1.00 
1.29 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

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

0.0000 127.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.19 
1.50 
1.81 

1.19 
1.50 
1.81 

0.02 
0.03 
0.04 

***                   
(2) MX06FRO840-02 w/ 

Mount Pipe 
A From Face 4.00 

0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

10.01 
10.61 
11.22 

6.39 
6.95 
7.53 

0.13 
0.25 
0.38 

(2) MX06FRO840-02 w/ 
Mount Pipe 

B From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

10.01 
10.61 
11.22 

6.39 
6.95 
7.53 

0.13 
0.25 
0.38 

(2) MX06FRO840-02 w/ 
Mount Pipe 

C From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

10.01 
10.61 
11.22 

6.39 
6.95 
7.53 

0.13 
0.25 
0.38 

AIRSCALE DUAL RRH 
4T4R B2/66A 320W 

A From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

2.23 
2.42 
2.62 

1.34 
1.50 
1.67 

0.08 
0.10 
0.12 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

1'' Ice 
AIRSCALE DUAL RRH 

4T4R B2/66A 320W 
B From Face 4.00 

0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.34 
1.50 
1.67 

0.08 
0.10 
0.12 

AIRSCALE DUAL RRH 
4T4R B2/66A 320W 

C From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.34 
1.50 
1.67 

0.08 
0.10 
0.12 

AIRSCALE DUAL RRH 
4T4R B5/13 320W 

A From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.39 
1.55 
1.72 

0.07 
0.09 
0.11 

AIRSCALE DUAL RRH 
4T4R B5/13 320W 

B From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.39 
1.55 
1.72 

0.07 
0.09 
0.11 

AIRSCALE DUAL RRH 
4T4R B5/13 320W 

C From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

2.23 
2.42 
2.62 

1.39 
1.55 
1.72 

0.07 
0.09 
0.11 

RVZDC-6627-PF-48 B From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.79 
4.04 
4.30 

2.51 
2.73 
2.95 

0.03 
0.06 
0.10 

RRFDC-3315-PF-48 B From Face 4.00 
0.00 
2.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

3.36 
3.60 
3.84 

2.19 
2.39 
2.61 

0.03 
0.06 
0.09 

Platform Mount [14' LP 
404-1_KCKR] 

C None   0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

33.43 
42.79 
52.04 

33.43 
42.79 
52.04 

2.16 
2.82 
3.63 

2' horizontal 2 1/2''x2 1/2'' 
angle 

A From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.69 
0.79 
0.91 

0.01 
0.03 
0.07 

0.01 
0.01 
0.02 

2' horizontal 2 1/2''x2 1/2'' 
angle 

B From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.69 
0.79 
0.91 

0.01 
0.03 
0.07 

0.01 
0.01 
0.02 

2' horizontal 2 1/2''x2 1/2'' 
angle 

C From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

0.69 
0.79 
0.91 

0.01 
0.03 
0.07 

0.01 
0.01 
0.02 

(2) 3' Vertical x 3''x 3'' 
Angle Mount 

A From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.18 
1.40 
1.63 

1.18 
1.40 
1.63 

0.06 
0.07 
0.08 

(2) 3' Vertical x 3''x 3'' 
Angle Mount 

B From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.18 
1.40 
1.63 

1.18 
1.40 
1.63 

0.06 
0.07 
0.08 

(2) 3' Vertical x 3''x 3'' 
Angle Mount 

C From Leg 2.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.18 
1.40 
1.63 

1.18 
1.40 
1.63 

0.06 
0.07 
0.08 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen

t 
 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

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

0.0000 118.00 No Ice 
1/2'' 
Ice 

1'' Ice 

1.90 
2.73 
3.40 

1.90 
2.73 
3.40 

0.03 
0.04 
0.06 

***                   
 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.0 Wind 0 deg - No Ice 
3 0.9 Dead+1.0 Wind 0 deg - No Ice 
4 1.2 Dead+1.0 Wind 30 deg - No Ice 
5 0.9 Dead+1.0 Wind 30 deg - No Ice 
6 1.2 Dead+1.0 Wind 60 deg - No Ice 
7 0.9 Dead+1.0 Wind 60 deg - No Ice 
8 1.2 Dead+1.0 Wind 90 deg - No Ice 
9 0.9 Dead+1.0 Wind 90 deg - No Ice 

10 1.2 Dead+1.0 Wind 120 deg - No Ice 
11 0.9 Dead+1.0 Wind 120 deg - No Ice 
12 1.2 Dead+1.0 Wind 150 deg - No Ice 
13 0.9 Dead+1.0 Wind 150 deg - No Ice 
14 1.2 Dead+1.0 Wind 180 deg - No Ice 
15 0.9 Dead+1.0 Wind 180 deg - No Ice 
16 1.2 Dead+1.0 Wind 210 deg - No Ice 
17 0.9 Dead+1.0 Wind 210 deg - No Ice 
18 1.2 Dead+1.0 Wind 240 deg - No Ice 
19 0.9 Dead+1.0 Wind 240 deg - No Ice 
20 1.2 Dead+1.0 Wind 270 deg - No Ice 
21 0.9 Dead+1.0 Wind 270 deg - No Ice 
22 1.2 Dead+1.0 Wind 300 deg - No Ice 
23 0.9 Dead+1.0 Wind 300 deg - No Ice 
24 1.2 Dead+1.0 Wind 330 deg - No Ice 
25 0.9 Dead+1.0 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 
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 
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Comb. 
No. 

Description 

41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 

 
 

  Maximum Member Forces   
 
Sectio

n 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
L1 140 - 135 Pole Max Tension 26 0.00 0.00 -0.00 

      Max. Compression 26 -7.11 -1.33 0.77 
      Max. Mx 8 -3.56 -27.95 0.44 
      Max. My 2 -3.56 -0.72 27.55 
      Max. Vy 8 5.26 -27.95 0.44 
      Max. Vx 2 -5.24 -0.72 27.55 
      Max. Torque 12     1.22 

L2 135 - 130 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -7.54 -1.39 0.80 
      Max. Mx 8 -3.82 -54.95 0.53 
      Max. My 2 -3.83 -0.82 54.47 
      Max. Vy 8 5.54 -54.95 0.53 
      Max. Vx 2 -5.53 -0.82 54.47 
      Max. Torque 12     1.22 

L3 130 - 125 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -9.68 -1.45 0.84 
      Max. Mx 8 -5.07 -85.74 0.62 
      Max. My 2 -5.08 -0.93 85.18 
      Max. Vy 8 6.76 -85.74 0.62 
      Max. Vx 2 -6.75 -0.93 85.18 
      Max. Torque 12     1.22 

L4 125 - 120 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -10.14 -1.51 0.87 
      Max. Mx 8 -5.37 -120.29 0.71 
      Max. My 2 -5.38 -1.03 119.64 
      Max. Vy 8 7.05 -120.29 0.71 
      Max. Vx 2 -7.04 -1.03 119.64 
      Max. Torque 12     1.22 

L5 120 - 115 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -19.01 -2.44 1.41 
      Max. Mx 8 -9.99 -175.49 1.12 
      Max. My 2 -10.01 -1.56 174.41 
      Max. Vy 8 12.14 -175.49 1.12 
      Max. Vx 2 -12.08 -1.56 174.41 
      Max. Torque 12     2.03 

L6 115 - 110 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -19.53 -2.52 1.45 
      Max. Mx 8 -10.39 -236.87 1.41 
      Max. My 2 -10.40 -1.87 235.48 
      Max. Vy 8 12.41 -236.87 1.41 
      Max. Vx 2 -12.35 -1.87 235.48 
      Max. Torque 12     2.03 

L7 110 - 105 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -20.06 -2.60 1.50 
      Max. Mx 8 -10.81 -299.57 1.69 
      Max. My 2 -10.82 -2.17 297.87 
      Max. Vy 8 12.67 -299.57 1.69 
      Max. Vx 2 -12.61 -2.17 297.87 
      Max. Torque 12     2.03 

L8 105 - 100 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -20.60 -2.67 1.54 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
      Max. Mx 8 -11.25 -363.56 1.97 
      Max. My 2 -11.26 -2.47 361.56 
      Max. Vy 8 12.93 -363.56 1.97 
      Max. Vx 2 -12.87 -2.47 361.56 
      Max. Torque 12     2.03 

L9 100 - 95 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -21.16 -2.74 1.58 
      Max. Mx 8 -11.71 -428.81 2.24 
      Max. My 2 -11.72 -2.76 426.51 
      Max. Vy 8 13.18 -428.81 2.24 
      Max. Vx 2 -13.12 -2.76 426.51 
      Max. Torque 12     2.03 

L10 95 - 89.08 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -21.35 -2.77 1.60 
      Max. Mx 8 -11.87 -450.88 2.33 
      Max. My 2 -11.88 -2.85 448.48 
      Max. Vy 8 13.27 -450.88 2.33 
      Max. Vx 2 -13.21 -2.85 448.48 
      Max. Torque 12     2.03 

L11 89.08 - 
88.33 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -22.38 -2.83 1.64 
      Max. Mx 8 -12.63 -517.99 2.61 
      Max. My 2 -12.64 -3.14 515.29 
      Max. Vy 8 13.58 -517.99 2.61 
      Max. Vx 2 -13.52 -3.14 515.29 
      Max. Torque 12     2.02 

L12 88.33 - 
85.08 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -22.81 -2.88 1.66 
      Max. Mx 8 -12.98 -562.38 2.78 
      Max. My 2 -12.99 -3.33 559.48 
      Max. Vy 8 13.75 -562.38 2.78 
      Max. Vx 2 -13.69 -3.33 559.48 
      Max. Torque 12     2.02 

L13 85.08 - 
84.83 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -22.86 -2.88 1.66 
      Max. Mx 8 -13.03 -565.82 2.80 
      Max. My 2 -13.04 -3.34 562.90 
      Max. Vy 8 13.75 -565.82 2.80 
      Max. Vx 2 -13.69 -3.34 562.90 
      Max. Torque 12     2.02 

L14 84.83 - 
79.83 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -23.86 -2.94 1.70 
      Max. Mx 8 -13.81 -635.37 3.07 
      Max. My 2 -13.82 -3.63 632.16 
      Max. Vy 8 14.07 -635.37 3.07 
      Max. Vx 2 -14.01 -3.63 632.16 
      Max. Torque 12     2.02 

L15 79.83 - 
74.83 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -24.88 -3.01 1.74 
      Max. Mx 8 -14.61 -706.49 3.34 
      Max. My 2 -14.62 -3.91 702.97 
      Max. Vy 8 14.38 -706.49 3.34 
      Max. Vx 2 -14.32 -3.91 702.97 
      Max. Torque 12     2.02 

L16 74.83 - 74 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -25.05 -3.02 1.74 
      Max. Mx 8 -14.75 -718.44 3.38 
      Max. My 2 -14.75 -3.96 714.88 
      Max. Vy 8 14.43 -718.44 3.38 
      Max. Vx 2 -14.37 -3.96 714.88 
      Max. Torque 12     2.02 

L17 74 - 73.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -25.11 -3.02 1.74 
      Max. Mx 8 -14.79 -722.05 3.40 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
      Max. My 2 -14.80 -3.97 718.47 
      Max. Vy 8 14.44 -722.05 3.40 
      Max. Vx 2 -14.38 -3.97 718.47 
      Max. Torque 12     2.02 

L18 73.75 - 
68.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -26.25 -3.08 1.78 
      Max. Mx 8 -15.69 -795.08 3.67 
      Max. My 2 -15.70 -4.26 791.20 
      Max. Vy 8 14.77 -795.08 3.67 
      Max. Vx 2 -14.71 -4.26 791.20 
      Max. Torque 12     2.02 

L19 68.75 - 
63.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -27.40 -3.15 1.82 
      Max. Mx 8 -16.61 -869.70 3.94 
      Max. My 2 -16.61 -4.54 865.52 
      Max. Vy 8 15.09 -869.70 3.94 
      Max. Vx 2 -15.03 -4.54 865.52 
      Max. Torque 12     2.02 

L20 63.75 - 
58.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -28.57 -3.21 1.85 
      Max. Mx 8 -17.54 -945.89 4.20 
      Max. My 2 -17.55 -4.82 941.41 
      Max. Vy 8 15.40 -945.89 4.20 
      Max. Vx 2 -15.34 -4.82 941.41 
      Max. Torque 12     2.02 

L21 58.75 - 
53.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -29.78 -3.27 1.89 
      Max. Mx 8 -18.49 -1023.62 4.47 
      Max. My 2 -18.50 -5.10 1018.84 
      Max. Vy 8 15.70 -1023.62 4.47 
      Max. Vx 2 -15.65 -5.10 1018.84 
      Max. Torque 12     2.02 

L22 53.75 - 
53.08 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -29.95 -3.28 1.89 
      Max. Mx 8 -18.63 -1034.16 4.51 
      Max. My 2 -18.63 -5.14 1029.33 
      Max. Vy 8 15.74 -1034.16 4.51 
      Max. Vx 2 -15.68 -5.14 1029.33 
      Max. Torque 12     2.02 

L23 53.08 - 
52.83 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -30.04 -3.28 1.89 
      Max. Mx 8 -18.69 -1038.09 4.52 
      Max. My 2 -18.70 -5.15 1033.26 
      Max. Vy 20 -15.75 1035.06 -2.79 
      Max. Vx 2 -15.70 -5.15 1033.26 
      Max. Torque 12     2.02 

L24 52.83 - 
45.91 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -30.64 -3.30 1.91 
      Max. Mx 8 -19.17 -1067.20 4.62 
      Max. My 2 -19.17 -5.26 1062.25 
      Max. Vy 8 15.89 -1067.20 4.62 
      Max. Vx 2 -15.83 -5.26 1062.25 
      Max. Torque 12     2.02 

L25 45.91 - 
44.91 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -33.77 -3.36 1.94 
      Max. Mx 8 -21.70 -1165.18 4.94 
      Max. My 2 -21.71 -5.60 1159.87 
      Max. Vy 8 16.34 -1165.18 4.94 
      Max. Vx 2 -16.28 -5.60 1159.87 
      Max. Torque 12     2.02 

L26 44.91 - Pole Max Tension 1 0.00 0.00 0.00 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
39.91 

      Max. Compression 26 -35.12 -3.41 1.97 
      Max. Mx 8 -22.83 -1247.53 5.21 
      Max. My 2 -22.83 -5.88 1241.93 
      Max. Vy 8 16.61 -1247.53 5.21 
      Max. Vx 2 -16.56 -5.88 1241.93 
      Max. Torque 12     2.02 

L27 39.91 - 
38.58 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -35.50 -3.42 1.98 
      Max. Mx 8 -23.13 -1269.67 5.28 
      Max. My 2 -23.13 -5.95 1263.98 
      Max. Vy 8 16.69 -1269.67 5.28 
      Max. Vx 2 -16.63 -5.95 1263.98 
      Max. Torque 12     2.02 

L28 38.58 - 
38.33 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -35.58 -3.42 1.98 
      Max. Mx 8 -23.21 -1273.84 5.29 
      Max. My 2 -23.21 -5.96 1268.14 
      Max. Vy 20 -16.69 1270.64 -3.46 
      Max. Vx 2 -16.63 -5.96 1268.14 
      Max. Torque 12     2.02 

L29 38.33 - 
33.33 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -37.29 -3.47 2.01 
      Max. Mx 8 -24.61 -1358.06 5.56 
      Max. My 2 -24.61 -6.24 1352.06 
      Max. Vy 8 17.00 -1358.06 5.56 
      Max. Vx 2 -16.94 -6.24 1352.06 
      Max. Torque 12     2.02 

L30 33.33 - 33 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -37.40 -3.48 2.01 
      Max. Mx 8 -24.70 -1363.67 5.57 
      Max. My 2 -24.71 -6.26 1357.65 
      Max. Vy 8 17.01 -1363.67 5.57 
      Max. Vx 2 -16.95 -6.26 1357.65 
      Max. Torque 12     2.02 

L31 33 - 32.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -37.49 -3.48 2.01 
      Max. Mx 8 -24.78 -1367.92 5.59 
      Max. My 2 -24.78 -6.27 1361.89 
      Max. Vy 20 -17.02 1364.65 -3.71 
      Max. Vx 2 -16.97 -6.27 1361.89 
      Max. Torque 12     2.02 

L32 32.75 - 
27.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -39.22 -3.53 2.04 
      Max. Mx 8 -26.19 -1453.77 5.85 
      Max. My 2 -26.20 -6.55 1447.44 
      Max. Vy 8 17.32 -1453.77 5.85 
      Max. Vx 2 -17.26 -6.55 1447.44 
      Max. Torque 12     2.02 

L33 27.75 - 23 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -40.87 -3.58 2.07 
      Max. Mx 8 -27.56 -1536.61 6.10 
      Max. My 2 -27.56 -6.81 1530.00 
      Max. Vy 8 17.57 -1536.61 6.10 
      Max. Vx 2 -17.52 -6.81 1530.00 
      Max. Torque 12     2.01 

L34 23 - 22.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -40.97 -3.58 2.07 
      Max. Mx 8 -27.64 -1541.00 6.11 
      Max. My 2 -27.65 -6.82 1534.38 
      Max. Vy 20 -17.58 1537.61 -4.17 
      Max. Vx 2 -17.52 -6.82 1534.38 
      Max. Torque 12     2.01 

L35 22.75 - 
17.75 

Pole Max Tension 1 0.00 0.00 0.00 
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Sectio
n 

No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
      Max. Compression 26 -42.82 -3.63 2.10 
      Max. Mx 8 -29.18 -1629.57 6.37 
      Max. My 2 -29.18 -7.09 1622.65 
      Max. Vy 8 17.85 -1629.57 6.37 
      Max. Vx 2 -17.79 -7.09 1622.65 
      Max. Torque 12     2.01 

L36 17.75 - 
12.75 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 26 -44.69 -3.68 2.13 
      Max. Mx 8 -30.74 -1719.38 6.63 
      Max. My 2 -30.74 -7.37 1712.18 
      Max. Vy 8 18.09 -1719.38 6.63 
      Max. Vx 2 -18.03 -7.37 1712.18 
      Max. Torque 12     2.01 

L37 12.75 - 7.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -46.56 -3.73 2.16 
      Max. Mx 8 -32.32 -1810.39 6.89 
      Max. My 2 -32.32 -7.64 1802.89 
      Max. Vy 8 18.32 -1810.39 6.89 
      Max. Vx 2 -18.27 -7.64 1802.89 
      Max. Torque 12     2.01 

L38 7.75 - 2.75 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -48.43 -3.79 2.19 
      Max. Mx 8 -33.92 -1902.57 7.14 
      Max. My 2 -33.92 -7.90 1894.79 
      Max. Vy 8 18.56 -1902.57 7.14 
      Max. Vx 2 -18.50 -7.90 1894.79 
      Max. Torque 12     2.01 

L39 2.75 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -49.44 -3.81 2.20 
      Max. Mx 8 -34.80 -1953.77 7.28 
      Max. My 2 -34.80 -8.05 1945.83 
      Max. Vy 8 18.69 -1953.77 7.28 
      Max. Vx 2 -18.64 -8.05 1945.83 
      Max. Torque 12     2.01 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Pole Max. Vert 26 49.44 -0.00 0.00 
  Max. Hx 20 34.81 18.67 -0.05 
  Max. Hz 3 26.11 -0.05 18.62 
  Max. Mx 2 1945.83 -0.05 18.62 
  Max. Mz 8 1953.77 -18.67 0.05 
  Max. Torsion 12 2.01 -9.30 -16.10 
  Min. Vert 13 26.11 -9.30 -16.10 
  Min. Hx 9 26.11 -18.67 0.05 
  Min. Hz 15 26.11 0.05 -18.62 
  Min. Mx 14 -1943.71 0.05 -18.62 
  Min. Mz 20 -1950.10 18.67 -0.05 
  Min. Torsion 24 -2.01 9.30 16.10 
      

 
 

 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 29.01 0.00 0.00 -0.85 -1.47 0.00 
1.2 Dead+1.0 Wind 0 deg - 34.81 0.05 -18.62 -1945.83 -8.05 1.75 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
No Ice 
0.9 Dead+1.0 Wind 0 deg - 
No Ice 

26.11 0.05 -18.62 -1919.39 -7.47 1.72 

1.2 Dead+1.0 Wind 30 deg - 
No Ice 

34.81 9.38 -16.15 -1688.37 -983.19 1.01 

0.9 Dead+1.0 Wind 30 deg - 
No Ice 

26.11 9.38 -16.15 -1665.40 -969.50 0.99 

1.2 Dead+1.0 Wind 60 deg - 
No Ice 

34.81 16.20 -9.35 -978.82 -1695.36 -0.00 

0.9 Dead+1.0 Wind 60 deg - 
No Ice 

26.11 16.20 -9.35 -965.38 -1672.09 -0.00 

1.2 Dead+1.0 Wind 90 deg - 
No Ice 

34.81 18.67 -0.05 -7.28 -1953.77 -1.01 

0.9 Dead+1.0 Wind 90 deg - 
No Ice 

26.11 18.67 -0.05 -6.91 -1927.02 -0.99 

1.2 Dead+1.0 Wind 120 deg 
- No Ice 

34.81 16.15 9.27 965.94 -1689.16 -1.75 

0.9 Dead+1.0 Wind 120 deg 
- No Ice 

26.11 16.15 9.27 953.22 -1665.98 -1.72 

1.2 Dead+1.0 Wind 150 deg 
- No Ice 

34.81 9.30 16.10 1680.08 -972.42 -2.01 

0.9 Dead+1.0 Wind 150 deg 
- No Ice 

26.11 9.30 16.10 1657.76 -958.88 -1.98 

1.2 Dead+1.0 Wind 180 deg 
- No Ice 

34.81 -0.05 18.62 1943.71 4.41 -1.74 

0.9 Dead+1.0 Wind 180 deg 
- No Ice 

26.11 -0.05 18.62 1917.84 4.81 -1.71 

1.2 Dead+1.0 Wind 210 deg 
- No Ice 

34.81 -9.38 16.15 1686.24 979.53 -1.00 

0.9 Dead+1.0 Wind 210 deg 
- No Ice 

26.11 -9.38 16.15 1663.84 966.82 -0.98 

1.2 Dead+1.0 Wind 240 deg 
- No Ice 

34.81 -16.20 9.35 976.70 1691.69 -0.00 

0.9 Dead+1.0 Wind 240 deg 
- No Ice 

26.11 -16.20 9.35 963.83 1669.40 -0.00 

1.2 Dead+1.0 Wind 270 deg 
- No Ice 

34.81 -18.67 0.05 5.18 1950.10 1.00 

0.9 Dead+1.0 Wind 270 deg 
- No Ice 

26.11 -18.67 0.05 5.37 1924.33 0.98 

1.2 Dead+1.0 Wind 300 deg 
- No Ice 

34.81 -16.15 -9.27 -968.04 1685.51 1.74 

0.9 Dead+1.0 Wind 300 deg 
- No Ice 

26.11 -16.15 -9.27 -954.76 1663.30 1.71 

1.2 Dead+1.0 Wind 330 deg 
- No Ice 

34.81 -9.30 -16.10 -1682.18 968.78 2.01 

0.9 Dead+1.0 Wind 330 deg 
- No Ice 

26.11 -9.30 -16.10 -1659.30 956.22 1.98 

1.2 Dead+1.0 Ice+1.0 Temp 49.44 0.00 -0.00 -2.20 -3.81 0.00 
1.2 Dead+1.0 Wind 0 
deg+1.0 Ice+1.0 Temp 

49.44 0.00 -3.56 -371.44 -4.53 0.30 

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

49.44 1.79 -3.09 -322.30 -189.42 0.17 

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

49.44 3.09 -1.79 -187.40 -324.59 -0.00 

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

49.44 3.57 -0.00 -2.89 -373.83 -0.17 

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

49.44 3.09 1.78 181.79 -323.94 -0.30 

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

49.44 1.78 3.08 317.16 -188.30 -0.34 

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

49.44 -0.00 3.56 366.95 -3.24 -0.30 

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

49.44 -1.79 3.09 317.81 181.64 -0.17 

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

49.44 -3.09 1.79 182.91 316.81 -0.00 

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

49.44 -3.57 0.00 -1.60 366.05 0.17 

1.2 Dead+1.0 Wind 300 49.44 -3.09 -1.78 -186.28 316.16 0.30 
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
deg+1.0 Ice+1.0 Temp 
1.2 Dead+1.0 Wind 330 
deg+1.0 Ice+1.0 Temp 

49.44 -1.78 -3.08 -321.65 180.52 0.34 

Dead+Wind 0 deg - Service 29.01 0.01 -4.94 -513.47 -3.16 0.47 
Dead+Wind 30 deg - Service 29.01 2.49 -4.29 -445.61 -260.18 0.27 
Dead+Wind 60 deg - Service 29.01 4.30 -2.48 -258.59 -447.90 -0.00 
Dead+Wind 90 deg - Service 29.01 4.96 -0.01 -2.52 -516.01 -0.27 
Dead+Wind 120 deg - 
Service 

29.01 4.29 2.46 254.00 -446.26 -0.47 

Dead+Wind 150 deg - 
Service 

29.01 2.47 4.28 442.23 -257.34 -0.54 

Dead+Wind 180 deg - 
Service 

29.01 -0.01 4.94 511.72 0.12 -0.46 

Dead+Wind 210 deg - 
Service 

29.01 -2.49 4.29 443.86 257.15 -0.27 

Dead+Wind 240 deg - 
Service 

29.01 -4.30 2.48 256.84 444.86 -0.00 

Dead+Wind 270 deg - 
Service 

29.01 -4.96 0.01 0.77 512.97 0.27 

Dead+Wind 300 deg - 
Service 

29.01 -4.29 -2.46 -255.75 443.22 0.46 

Dead+Wind 330 deg - 
Service 

29.01 -2.47 -4.28 -443.98 254.31 0.54 

  
 

 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 -29.01 0.00 -0.00 29.01 0.00 0.000% 
2 0.05 -34.81 -18.62 -0.05 34.81 18.62 0.000% 
3 0.05 -26.11 -18.62 -0.05 26.11 18.62 0.000% 
4 9.38 -34.81 -16.15 -9.38 34.81 16.15 0.000% 
5 9.38 -26.11 -16.15 -9.38 26.11 16.15 0.000% 
6 16.20 -34.81 -9.35 -16.20 34.81 9.35 0.000% 
7 16.20 -26.11 -9.35 -16.20 26.11 9.35 0.000% 
8 18.67 -34.81 -0.05 -18.67 34.81 0.05 0.000% 
9 18.67 -26.11 -0.05 -18.67 26.11 0.05 0.000% 

10 16.15 -34.81 9.27 -16.15 34.81 -9.27 0.000% 
11 16.15 -26.11 9.27 -16.15 26.11 -9.27 0.000% 
12 9.30 -34.81 16.10 -9.30 34.81 -16.10 0.000% 
13 9.30 -26.11 16.10 -9.30 26.11 -16.10 0.000% 
14 -0.05 -34.81 18.62 0.05 34.81 -18.62 0.000% 
15 -0.05 -26.11 18.62 0.05 26.11 -18.62 0.000% 
16 -9.38 -34.81 16.15 9.38 34.81 -16.15 0.000% 
17 -9.38 -26.11 16.15 9.38 26.11 -16.15 0.000% 
18 -16.20 -34.81 9.35 16.20 34.81 -9.35 0.000% 
19 -16.20 -26.11 9.35 16.20 26.11 -9.35 0.000% 
20 -18.67 -34.81 0.05 18.67 34.81 -0.05 0.000% 
21 -18.67 -26.11 0.05 18.67 26.11 -0.05 0.000% 
22 -16.15 -34.81 -9.27 16.15 34.81 9.27 0.000% 
23 -16.15 -26.11 -9.27 16.15 26.11 9.27 0.000% 
24 -9.30 -34.81 -16.10 9.30 34.81 16.10 0.000% 
25 -9.30 -26.11 -16.10 9.30 26.11 16.10 0.000% 
26 0.00 -49.44 0.00 -0.00 49.44 0.00 0.000% 
27 0.00 -49.44 -3.56 -0.00 49.44 3.56 0.000% 
28 1.79 -49.44 -3.09 -1.79 49.44 3.09 0.000% 
29 3.09 -49.44 -1.79 -3.09 49.44 1.79 0.000% 
30 3.57 -49.44 -0.00 -3.57 49.44 0.00 0.000% 
31 3.09 -49.44 1.78 -3.09 49.44 -1.78 0.000% 
32 1.78 -49.44 3.08 -1.78 49.44 -3.08 0.000% 
33 -0.00 -49.44 3.56 0.00 49.44 -3.56 0.000% 
34 -1.79 -49.44 3.09 1.79 49.44 -3.09 0.000% 
35 -3.09 -49.44 1.79 3.09 49.44 -1.79 0.000% 
36 -3.57 -49.44 0.00 3.57 49.44 -0.00 0.000% 
37 -3.09 -49.44 -1.78 3.09 49.44 1.78 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

38 -1.78 -49.44 -3.08 1.78 49.44 3.08 0.000% 
39 0.01 -29.01 -4.94 -0.01 29.01 4.94 0.000% 
40 2.49 -29.01 -4.29 -2.49 29.01 4.29 0.000% 
41 4.30 -29.01 -2.48 -4.30 29.01 2.48 0.000% 
42 4.96 -29.01 -0.01 -4.96 29.01 0.01 0.000% 
43 4.29 -29.01 2.46 -4.29 29.01 -2.46 0.000% 
44 2.47 -29.01 4.28 -2.47 29.01 -4.28 0.000% 
45 -0.01 -29.01 4.94 0.01 29.01 -4.94 0.000% 
46 -2.49 -29.01 4.29 2.49 29.01 -4.29 0.000% 
47 -4.30 -29.01 2.48 4.30 29.01 -2.48 0.000% 
48 -4.96 -29.01 0.01 4.96 29.01 -0.01 0.000% 
49 -4.29 -29.01 -2.46 4.29 29.01 2.46 0.000% 
50 -2.47 -29.01 -4.28 2.47 29.01 4.28 0.000% 

 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 4 0.00000001 0.00000489 
2 Yes 6 0.00000001 0.00013823 
3 Yes 5 0.00000001 0.00094968 
4 Yes 7 0.00000001 0.00009173 
5 Yes 6 0.00000001 0.00045620 
6 Yes 7 0.00000001 0.00008891 
7 Yes 6 0.00000001 0.00044174 
8 Yes 6 0.00000001 0.00008609 
9 Yes 5 0.00000001 0.00058795 

10 Yes 7 0.00000001 0.00008313 
11 Yes 6 0.00000001 0.00041322 
12 Yes 7 0.00000001 0.00009353 
13 Yes 6 0.00000001 0.00046618 
14 Yes 6 0.00000001 0.00011448 
15 Yes 5 0.00000001 0.00078708 
16 Yes 7 0.00000001 0.00008558 
17 Yes 6 0.00000001 0.00042589 
18 Yes 7 0.00000001 0.00008824 
19 Yes 6 0.00000001 0.00043921 
20 Yes 5 0.00000001 0.00092235 
21 Yes 5 0.00000001 0.00042647 
22 Yes 7 0.00000001 0.00009258 
23 Yes 6 0.00000001 0.00046145 
24 Yes 7 0.00000001 0.00008236 
25 Yes 6 0.00000001 0.00040970 
26 Yes 5 0.00000001 0.00011514 
27 Yes 6 0.00000001 0.00059209 
28 Yes 6 0.00000001 0.00065134 
29 Yes 6 0.00000001 0.00065211 
30 Yes 6 0.00000001 0.00059825 
31 Yes 6 0.00000001 0.00063742 
32 Yes 6 0.00000001 0.00063525 
33 Yes 6 0.00000001 0.00057656 
34 Yes 6 0.00000001 0.00061529 
35 Yes 6 0.00000001 0.00061511 
36 Yes 6 0.00000001 0.00057150 
37 Yes 6 0.00000001 0.00062577 
38 Yes 6 0.00000001 0.00062735 
39 Yes 5 0.00000001 0.00014420 
40 Yes 5 0.00000001 0.00048765 
41 Yes 5 0.00000001 0.00045134 
42 Yes 5 0.00000001 0.00009694 
43 Yes 5 0.00000001 0.00039390 
44 Yes 5 0.00000001 0.00051698 
45 Yes 5 0.00000001 0.00013725 
46 Yes 5 0.00000001 0.00040789 
47 Yes 5 0.00000001 0.00043623 
48 Yes 5 0.00000001 0.00009058 
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49 Yes 5 0.00000001 0.00050181 
50 Yes 5 0.00000001 0.00038693 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 140 - 135 26.230 41 1.8761 0.0126 
L2 135 - 130 24.272 41 1.8624 0.0114 
L3 130 - 125 22.337 41 1.8315 0.0103 
L4 125 - 120 20.442 41 1.7867 0.0093 
L5 120 - 115 18.601 41 1.7288 0.0085 
L6 115 - 110 16.827 41 1.6565 0.0075 
L7 110 - 105 15.139 41 1.5655 0.0063 
L8 105 - 100 13.554 41 1.4598 0.0053 
L9 100 - 95 12.086 41 1.3428 0.0044 

L10 95 - 89.08 10.745 41 1.2169 0.0036 
L11 93.33 - 88.33 10.327 41 1.1733 0.0033 
L12 88.33 - 85.08 9.132 41 1.1009 0.0030 
L13 85.08 - 84.83 8.410 41 1.0201 0.0026 
L14 84.83 - 79.83 8.357 41 1.0166 0.0026 
L15 79.83 - 74.83 7.330 41 0.9446 0.0023 
L16 74.83 - 74 6.379 41 0.8703 0.0020 
L17 74 - 73.75 6.229 41 0.8579 0.0019 
L18 73.75 - 68.75 6.184 41 0.8546 0.0019 
L19 68.75 - 63.75 5.325 41 0.7876 0.0017 
L20 63.75 - 58.75 4.536 41 0.7192 0.0015 
L21 58.75 - 53.75 3.819 41 0.6488 0.0013 
L22 53.75 - 53.08 3.177 41 0.5784 0.0011 
L23 53.08 - 52.83 3.096 41 0.5690 0.0010 
L24 52.83 - 45.91 3.067 41 0.5663 0.0010 
L25 50.99 - 44.91 2.852 41 0.5457 0.0010 
L26 44.91 - 39.91 2.183 41 0.4979 0.0009 
L27 39.91 - 38.58 1.701 41 0.4225 0.0007 
L28 38.58 - 38.33 1.586 41 0.4025 0.0007 
L29 38.33 - 33.33 1.565 41 0.3997 0.0007 
L30 33.33 - 33 1.176 41 0.3443 0.0006 
L31 33 - 32.75 1.152 41 0.3406 0.0005 
L32 32.75 - 27.75 1.134 41 0.3379 0.0005 
L33 27.75 - 23 0.809 41 0.2831 0.0004 
L34 23 - 22.75 0.554 41 0.2305 0.0003 
L35 22.75 - 17.75 0.542 41 0.2280 0.0003 
L36 17.75 - 12.75 0.329 41 0.1778 0.0003 
L37 12.75 - 7.75 0.170 41 0.1273 0.0002 
L38 7.75 - 2.75 0.063 41 0.0774 0.0001 
L39 2.75 - 0 0.008 41 0.0273 0.0000 

      
  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
140.00 AIR 32 B2A/B66AA w/ Mount 

Pipe 
41 26.230 1.8761 0.0126 12694 

127.00 T-Arm Mount [TA 602-3] 41 21.194 1.8062 0.0097 6209 
118.00 (2) MX06FRO840-02 w/ Mount 

Pipe 
41 17.882 1.7019 0.0081 4040 
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 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 140 - 135 99.045 6 7.0782 0.0474 
L2 135 - 130 91.683 6 7.0318 0.0427 
L3 130 - 125 84.404 6 6.9197 0.0386 
L4 125 - 120 77.270 6 6.7539 0.0351 
L5 120 - 115 70.334 6 6.5378 0.0319 
L6 115 - 110 63.647 6 6.2673 0.0280 
L7 110 - 105 57.278 6 5.9255 0.0238 
L8 105 - 100 51.294 6 5.5277 0.0200 
L9 100 - 95 45.748 6 5.0859 0.0166 

L10 95 - 89.08 40.679 6 4.6101 0.0135 
L11 93.33 - 88.33 39.098 6 4.4450 0.0126 
L12 88.33 - 85.08 34.577 6 4.1711 0.0111 
L13 85.08 - 84.83 31.846 6 3.8652 0.0097 
L14 84.83 - 79.83 31.644 6 3.8520 0.0096 
L15 79.83 - 74.83 27.757 6 3.5794 0.0084 
L16 74.83 - 74 24.160 6 3.2977 0.0074 
L17 74 - 73.75 23.591 6 3.2510 0.0072 
L18 73.75 - 68.75 23.421 6 3.2385 0.0071 
L19 68.75 - 63.75 20.165 6 2.9844 0.0063 
L20 63.75 - 58.75 17.178 6 2.7253 0.0055 
L21 58.75 - 53.75 14.465 6 2.4583 0.0047 
L22 53.75 - 53.08 12.032 6 2.1916 0.0040 
L23 53.08 - 52.83 11.727 6 2.1561 0.0039 
L24 52.83 - 45.91 11.614 6 2.1455 0.0039 
L25 50.99 - 44.91 10.803 6 2.0676 0.0037 
L26 44.91 - 39.91 8.268 6 1.8864 0.0033 
L27 39.91 - 38.58 6.443 6 1.6007 0.0027 
L28 38.58 - 38.33 6.007 6 1.5247 0.0025 
L29 38.33 - 33.33 5.928 6 1.5144 0.0025 
L30 33.33 - 33 4.453 6 1.3041 0.0021 
L31 33 - 32.75 4.363 6 1.2903 0.0021 
L32 32.75 - 27.75 4.296 6 1.2799 0.0020 
L33 27.75 - 23 3.064 6 1.0722 0.0017 
L34 23 - 22.75 2.097 6 0.8729 0.0013 
L35 22.75 - 17.75 2.052 6 0.8633 0.0013 
L36 17.75 - 12.75 1.247 6 0.6733 0.0010 
L37 12.75 - 7.75 0.643 6 0.4819 0.0007 
L38 7.75 - 2.75 0.237 6 0.2932 0.0004 
L39 2.75 - 0 0.030 6 0.1032 0.0001 

      
  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
140.00 AIR 32 B2A/B66AA w/ Mount 

Pipe 
6 99.045 7.0782 0.0474 3687 

127.00 T-Arm Mount [TA 602-3] 6 80.103 6.8262 0.0364 1724 
118.00 (2) MX06FRO840-02 w/ Mount 

Pipe 
6 67.625 6.4373 0.0304 1107 
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 Compression Checks   
 
 

 Pole Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
L1 140 - 135 (1) TP18.8551x18x0.1875 5.00 0.00 0.0 11.109

5 
-3.55 649.91 0.005  

L2 135 - 130 (2) TP19.7101x18.8551x0.18
75 

5.00 0.00 0.0 11.618
4 

-3.82 679.68 0.006  

L3 130 - 125 (3) TP20.5652x19.7101x0.18
75 

5.00 0.00 0.0 12.127
3 

-5.07 709.45 0.007  

L4 125 - 120 (4) TP21.4203x20.5652x0.18
75 

5.00 0.00 0.0 12.636
2 

-5.37 739.22 0.007  

L5 120 - 115 (5) TP22.2753x21.4203x0.18
75 

5.00 0.00 0.0 13.145
0 

-9.99 768.98 0.013  

L6 115 - 110 (6) TP23.1304x22.2753x0.18
75 

5.00 0.00 0.0 13.653
9 

-10.38 798.75 0.013  

L7 110 - 105 (7) TP23.9855x23.1304x0.18
75 

5.00 0.00 0.0 14.162
8 

-10.80 828.52 0.013  

L8 105 - 100 (8) TP24.8405x23.9855x0.18
75 

5.00 0.00 0.0 14.671
6 

-11.24 858.29 0.013  

L9 100 - 95 (9) TP25.6956x24.8405x0.18
75 

5.00 0.00 0.0 15.180
5 

-11.71 888.06 0.013  

L10 95 - 89.08 
(10) 

TP26.708x25.6956x0.187
5 

5.92 0.00 0.0 15.350
5 

-11.86 898.00 0.013  

L11 89.08 - 88.33 
(11) 

TP26.4612x25.6062x0.21
88 

5.00 0.00 0.0 18.220
5 

-12.63 1065.90 0.012  

L12 88.33 - 85.08 
(12) 

TP27.0169x26.4612x0.21
88 

3.25 0.00 0.0 18.606
3 

-12.98 1088.47 0.012  

L13 85.08 - 84.83 
(13) 

TP27.0597x27.0169x0.4 0.25 0.00 0.0 33.847
1 

-13.03 1980.06 0.007  

L14 84.83 - 79.83 
(14) 

TP27.9147x27.0597x0.39
38 

5.00 0.00 0.0 34.394
6 

-13.81 2012.09 0.007  

L15 79.83 - 74.83 
(15) 

TP28.7697x27.9147x0.38
75 

5.00 0.00 0.0 34.908
0 

-14.61 2042.12 0.007  

L16 74.83 - 74 
(16) 

TP28.9116x28.7697x0.38
75 

0.83 0.00 0.0 35.082
5 

-14.74 2052.33 0.007  

L17 74 - 73.75 
(17) 

TP28.9544x28.9116x0.44
38 

0.25 0.00 0.0 40.156
1 

-14.79 2349.13 0.006  

L18 73.75 - 68.75 
(18) 

TP29.8094x28.9544x0.43
75 

5.00 0.00 0.0 40.786
5 

-15.69 2386.01 0.007  

L19 68.75 - 63.75 
(19) 

TP30.6644x29.8094x0.43
13 

5.00 0.00 0.0 41.382
7 

-16.61 2420.89 0.007  

L20 63.75 - 58.75 
(20) 

TP31.5194x30.6644x0.41
88 

5.00 0.00 0.0 41.336
2 

-17.54 2418.17 0.007  

L21 58.75 - 53.75 
(21) 

TP32.3744x31.5194x0.41
88 

5.00 0.00 0.0 42.472
6 

-18.49 2484.65 0.007  

L22 53.75 - 53.08 
(22) 

TP32.4889x32.3744x0.41
88 

0.67 0.00 0.0 42.624
9 

-18.62 2493.56 0.007  

L23 53.08 - 52.83 
(23) 

TP32.5317x32.4889x0.53
13 

0.25 0.00 0.0 53.958
7 

-18.69 3156.59 0.006  

L24 52.83 - 45.91 
(24) 

TP33.715x32.5317x0.531
3 

6.92 0.00 0.0 54.489
3 

-19.17 3187.62 0.006  

L25 45.91 - 44.91 
(25) 

TP33.4487x32.4088x0.4 6.08 0.00 0.0 41.958
7 

-21.70 2454.58 0.009  

L26 44.91 - 39.91 
(26) 

TP34.3039x33.4487x0.4 5.00 0.00 0.0 43.044
4 

-22.83 2518.10 0.009  

L27 39.91 - 38.58 
(27) 

TP34.5314x34.3039x0.39
38 

1.33 0.00 0.0 42.663
9 

-23.13 2495.84 0.009  

L28 38.58 - 38.33 
(28) 

TP34.5742x34.5314x0.55
63 

0.25 0.00 0.0 60.059
9 

-23.21 3513.50 0.007  

L29 38.33 - 33.33 
(29) 

TP35.4293x34.5742x0.54
38 

5.00 0.00 0.0 60.207
7 

-24.61 3522.15 0.007  

L30 33.33 - 33 
(30) 

TP35.4858x35.4293x0.54
38 

0.33 0.00 0.0 60.305
1 

-24.70 3527.85 0.007  

L31 33 - 32.75 TP35.5285x35.4858x0.54 0.25 0.00 0.0 60.378 -24.77 3532.17 0.007  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
(31) 38 9 

L32 32.75 - 27.75 
(32) 

TP36.3837x35.5285x0.54
38 

5.00 0.00 0.0 61.854
9 

-26.19 3618.51 0.007  

L33 27.75 - 23 
(33) 

TP37.1961x36.3837x0.53
13 

4.75 0.00 0.0 61.823
9 

-27.56 3616.70 0.008  

L34 23 - 22.75 
(34) 

TP37.2389x37.1961x0.58
13 

0.25 0.00 0.0 67.629
3 

-27.64 3956.31 0.007  

L35 22.75 - 17.75 
(35) 

TP38.0941x37.2389x0.58
13 

5.00 0.00 0.0 69.207
0 

-29.18 4048.61 0.007  

L36 17.75 - 12.75 
(36) 

TP38.9493x38.0941x0.56
88 

5.00 0.00 0.0 69.285
0 

-30.74 4053.17 0.008  

L37 12.75 - 7.75 
(37) 

TP39.8045x38.9493x0.56
88 

5.00 0.00 0.0 70.828
8 

-32.32 4143.48 0.008  

L38 7.75 - 2.75 
(38) 

TP40.6596x39.8045x0.55
63 

5.00 0.00 0.0 70.804
1 

-33.92 4142.04 0.008  

L39 2.75 - 0 (39) TP41.13x40.6596x0.5563 2.75 0.00 0.0 71.634
5 

-34.80 4190.62 0.008  

                    
 
 

 Pole Bending Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny 
L1 140 - 135 (1) TP18.8551x18x0.1875 28.10 312.58 0.090 0.00 312.58 0.000 
L2 135 - 130 (2) TP19.7101x18.8551x0.18

75 
55.15 338.07 0.163 0.00 338.07 0.000 

L3 130 - 125 (3) TP20.5652x19.7101x0.18
75 

85.98 364.17 0.236 0.00 364.17 0.000 

L4 125 - 120 (4) TP21.4203x20.5652x0.18
75 

120.57 390.83 0.308 0.00 390.83 0.000 

L5 120 - 115 (5) TP22.2753x21.4203x0.18
75 

175.97 418.02 0.421 0.00 418.02 0.000 

L6 115 - 110 (6) TP23.1304x22.2753x0.18
75 

237.50 445.68 0.533 0.00 445.68 0.000 

L7 110 - 105 (7) TP23.9855x23.1304x0.18
75 

300.35 473.77 0.634 0.00 473.77 0.000 

L8 105 - 100 (8) TP24.8405x23.9855x0.18
75 

364.49 502.25 0.726 0.00 502.25 0.000 

L9 100 - 95 (9) TP25.6956x24.8405x0.18
75 

429.89 531.06 0.809 0.00 531.06 0.000 

L10 95 - 89.08 
(10) 

TP26.708x25.6956x0.187
5 

452.01 540.75 0.836 0.00 540.75 0.000 

L11 89.08 - 88.33 
(11) 

TP26.4612x25.6062x0.21
88 

519.27 684.55 0.759 0.00 684.55 0.000 

L12 88.33 - 85.08 
(12) 

TP27.0169x26.4612x0.21
88 

563.76 709.12 0.795 0.00 709.12 0.000 

L13 85.08 - 84.83 
(13) 

TP27.0597x27.0169x0.4 567.20 1368.87 0.414 0.00 1368.87 0.000 

L14 84.83 - 79.83 
(14) 

TP27.9147x27.0597x0.39
38 

636.90 1436.93 0.443 0.00 1436.93 0.000 

L15 79.83 - 74.83 
(15) 

TP28.7697x27.9147x0.38
75 

708.17 1504.99 0.471 0.00 1504.99 0.000 

L16 74.83 - 74 
(16) 

TP28.9116x28.7697x0.38
75 

720.15 1520.18 0.474 0.00 1520.18 0.000 

L17 74 - 73.75 
(17) 

TP28.9544x28.9116x0.44
38 

723.76 1735.82 0.417 0.00 1735.82 0.000 

L18 73.75 - 68.75 
(18) 

TP29.8094x28.9544x0.43
75 

796.94 1817.52 0.438 0.00 1817.52 0.000 

L19 68.75 - 63.75 
(19) 

TP30.6644x29.8094x0.43
13 

871.72 1899.34 0.459 0.00 1899.34 0.000 

L20 63.75 - 58.75 
(20) 

TP31.5194x30.6644x0.41
88 

948.05 1953.18 0.485 0.00 1953.18 0.000 

L21 58.75 - 53.75 
(21) 

TP32.3744x31.5194x0.41
88 

1025.93 2062.78 0.497 0.00 2062.78 0.000 

L22 53.75 - 53.08 TP32.4889x32.3744x0.41 1036.48 2077.70 0.499 0.00 2077.70 0.000 
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Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny 
(22) 88 

L23 53.08 - 52.83 
(23) 

TP32.5317x32.4889x0.53
13 

1040.43 2615.28 0.398 0.00 2615.28 0.000 

L24 52.83 - 45.91 
(24) 

TP33.715x32.5317x0.531
3 

1069.58 2667.39 0.401 0.00 2667.39 0.000 

L25 45.91 - 44.91 
(25) 

TP33.4487x32.4088x0.4 1167.74 2109.62 0.554 0.00 2109.62 0.000 

L26 44.91 - 39.91 
(26) 

TP34.3039x33.4487x0.4 1250.25 2220.88 0.563 0.00 2220.88 0.000 

L27 39.91 - 38.58 
(27) 

TP34.5314x34.3039x0.39
38 

1272.43 2217.00 0.574 0.00 2217.00 0.000 

L28 38.58 - 38.33 
(28) 

TP34.5742x34.5314x0.55
63 

1276.60 3095.28 0.412 0.00 3095.28 0.000 

L29 38.33 - 33.33 
(29) 

TP35.4293x34.5742x0.54
38 

1360.97 3184.44 0.427 0.00 3184.44 0.000 

L30 33.33 - 33 
(30) 

TP35.4858x35.4293x0.54
38 

1366.58 3194.83 0.428 0.00 3194.83 0.000 

L31 33 - 32.75 
(31) 

TP35.5285x35.4858x0.54
38 

1370.85 3202.72 0.428 0.00 3202.72 0.000 

L32 32.75 - 27.75 
(32) 

TP36.3837x35.5285x0.54
38 

1456.84 3362.43 0.433 0.00 3362.43 0.000 

L33 27.75 - 23 
(33) 

TP37.1961x36.3837x0.53
13 

1539.82 3440.42 0.448 0.00 3440.42 0.000 

L34 23 - 22.75 
(34) 

TP37.2389x37.1961x0.58
13 

1544.22 3757.68 0.411 0.00 3757.68 0.000 

L35 22.75 - 17.75 
(35) 

TP38.0941x37.2389x0.58
13 

1632.93 3936.44 0.415 0.00 3936.44 0.000 

L36 17.75 - 12.75 
(36) 

TP38.9493x38.0941x0.56
88 

1722.88 4034.72 0.427 0.00 4034.72 0.000 

L37 12.75 - 7.75 
(37) 

TP39.8045x38.9493x0.56
88 

1814.03 4217.88 0.430 0.00 4217.88 0.000 

L38 7.75 - 2.75 
(38) 

TP40.6596x39.8045x0.55
63 

1906.36 4312.30 0.442 0.00 4312.30 0.000 

L39 2.75 - 0 (39) TP41.13x40.6596x0.5563 1957.63 4414.75 0.443 0.00 4414.75 0.000 
                  

 
 

 Pole Shear Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
Vu 

K 

Vn 

 
K 

Ratio 
Vu 

Vn 

Actual 
Tu 

kip-ft 

Tn 

 
kip-ft 

Ratio 
Tu 

Tn 
L1 140 - 135 (1) TP18.8551x18x0.1875 5.27 194.97 0.027 0.00 318.74 0.000 
L2 135 - 130 (2) TP19.7101x18.8551x0.18

75 
5.55 203.90 0.027 0.00 348.61 0.000 

L3 130 - 125 (3) TP20.5652x19.7101x0.18
75 

6.77 212.83 0.032 0.00 379.82 0.000 

L4 125 - 120 (4) TP21.4203x20.5652x0.18
75 

7.06 221.76 0.032 0.00 412.36 0.000 

L5 120 - 115 (5) TP22.2753x21.4203x0.18
75 

12.17 230.69 0.053 0.00 446.24 0.000 

L6 115 - 110 (6) TP23.1304x22.2753x0.18
75 

12.44 239.63 0.052 0.00 481.46 0.000 

L7 110 - 105 (7) TP23.9855x23.1304x0.18
75 

12.70 248.56 0.051 0.00 518.02 0.000 

L8 105 - 100 (8) TP24.8405x23.9855x0.18
75 

12.96 257.49 0.050 0.00 555.91 0.000 

L9 100 - 95 (9) TP25.6956x24.8405x0.18
75 

13.21 266.42 0.050 0.00 595.14 0.000 

L10 95 - 89.08 
(10) 

TP26.708x25.6956x0.187
5 

13.30 269.40 0.049 0.00 608.54 0.000 

L11 89.08 - 88.33 
(11) 

TP26.4612x25.6062x0.21
88 

13.61 319.77 0.043 0.00 734.89 0.000 

L12 88.33 - 85.08 
(12) 

TP27.0169x26.4612x0.21
88 

13.78 326.54 0.042 0.00 766.34 0.000 

L13 85.08 - 84.83 
(13) 

TP27.0597x27.0169x0.4 13.78 594.02 0.023 0.00 1386.87 0.000 
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Section 
No. 

Elevation 
 

ft 

Size 
 

Actual 
Vu 

K 

Vn 

 
K 

Ratio 
Vu 

Vn 

Actual 
Tu 

kip-ft 

Tn 

 
kip-ft 

Ratio 
Tu 

Tn 
L14 84.83 - 79.83 

(14) 
TP27.9147x27.0597x0.39

38 
14.10 603.63 0.023 0.00 1454.83 0.000 

L15 79.83 - 74.83 
(15) 

TP28.7697x27.9147x0.38
75 

14.41 612.63 0.024 0.00 1522.75 0.000 

L16 74.83 - 74 
(16) 

TP28.9116x28.7697x0.38
75 

14.46 615.70 0.023 0.00 1538.02 0.000 

L17 74 - 73.75 
(17) 

TP28.9544x28.9116x0.44
38 

14.47 704.74 0.021 0.00 1759.61 0.000 

L18 73.75 - 68.75 
(18) 

TP29.8094x28.9544x0.43
75 

14.80 715.80 0.021 0.00 1841.22 0.000 

L19 68.75 - 63.75 
(19) 

TP30.6644x29.8094x0.43
13 

15.11 726.27 0.021 0.00 1922.91 0.000 

L20 63.75 - 58.75 
(20) 

TP31.5194x30.6644x0.41
88 

15.43 725.45 0.021 0.00 1975.87 0.000 

L21 58.75 - 53.75 
(21) 

TP32.3744x31.5194x0.41
88 

15.73 745.39 0.021 0.00 2085.99 0.000 

L22 53.75 - 53.08 
(22) 

TP32.4889x32.3744x0.41
88 

15.77 748.07 0.021 0.00 2100.97 0.000 

L23 53.08 - 52.83 
(23) 

TP32.5317x32.4889x0.53
13 

15.78 946.98 0.017 0.00 2653.84 0.000 

L24 52.83 - 45.91 
(24) 

TP33.715x32.5317x0.531
3 

15.91 956.29 0.017 0.00 2706.28 0.000 

L25 45.91 - 44.91 
(25) 

TP33.4487x32.4088x0.4 16.37 736.38 0.022 0.00 2131.24 0.000 

L26 44.91 - 39.91 
(26) 

TP34.3039x33.4487x0.4 16.64 755.43 0.022 0.00 2242.97 0.000 

L27 39.91 - 38.58 
(27) 

TP34.5314x34.3039x0.39
38 

16.72 748.75 0.022 0.00 2238.47 0.000 

L28 38.58 - 38.33 
(28) 

TP34.5742x34.5314x0.55
63 

16.72 1054.05 0.016 0.00 3140.14 0.000 

L29 38.33 - 33.33 
(29) 

TP35.4293x34.5742x0.54
38 

17.02 1056.65 0.016 0.00 3228.16 0.000 

L30 33.33 - 33 
(30) 

TP35.4858x35.4293x0.54
38 

17.04 1058.36 0.016 0.00 3238.62 0.000 

L31 33 - 32.75 
(31) 

TP35.5285x35.4858x0.54
38 

17.05 1059.65 0.016 0.00 3246.55 0.000 

L32 32.75 - 27.75 
(32) 

TP36.3837x35.5285x0.54
38 

17.34 1085.55 0.016 0.00 3407.21 0.000 

L33 27.75 - 23 
(33) 

TP37.1961x36.3837x0.53
13 

17.60 1085.01 0.016 0.00 3483.88 0.000 

L34 23 - 22.75 
(34) 

TP37.2389x37.1961x0.58
13 

17.61 1186.89 0.015 0.00 3810.28 0.000 

L35 22.75 - 17.75 
(35) 

TP38.0941x37.2389x0.58
13 

17.88 1214.58 0.015 0.00 3990.13 0.000 

L36 17.75 - 12.75 
(36) 

TP38.9493x38.0941x0.56
88 

18.11 1215.95 0.015 0.00 4087.03 0.000 

L37 12.75 - 7.75 
(37) 

TP39.8045x38.9493x0.56
88 

18.35 1243.05 0.015 0.00 4271.18 0.000 

L38 7.75 - 2.75 
(38) 

TP40.6596x39.8045x0.55
63 

18.59 1242.61 0.015 0.00 4364.12 0.000 

L39 2.75 - 0 (39) TP41.13x40.6596x0.5563 18.72 1257.19 0.015 0.00 4467.08 0.000 
                  

 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 
ft 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Ratio 
Vu 

Vn 

Ratio 
Tu 

Tn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 140 - 135 (1) 0.005 0.090 0.000 0.027 0.000 0.096   1.050 4.8.2  
L2 135 - 130 (2) 0.006 0.163 0.000 0.027 0.000 0.169   1.050 4.8.2  
L3 130 - 125 (3) 0.007 0.236 0.000 0.032 0.000 0.244   1.050 4.8.2  
L4 125 - 120 (4) 0.007 0.308 0.000 0.032 0.000 0.317   1.050 4.8.2  
L5 120 - 115 (5) 0.013 0.421 0.000 0.053 0.000 0.437   1.050 4.8.2  
L6 115 - 110 (6) 0.013 0.533 0.000 0.052 0.000 0.549   1.050 4.8.2  
L7 110 - 105 (7) 0.013 0.634 0.000 0.051 0.000 0.650   1.050 4.8.2  
L8 105 - 100 (8) 0.013 0.726 0.000 0.050 0.000 0.741   1.050 4.8.2  
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Section 
No. 

Elevation 
 

ft 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Ratio 
Vu 

Vn 

Ratio 
Tu 

Tn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L9 100 - 95 (9) 0.013 0.809 0.000 0.050 0.000 0.825   1.050 4.8.2  
L10 95 - 89.08 

(10) 
0.013 0.836 0.000 0.049 0.000 0.852   1.050 4.8.2  

L11 89.08 - 88.33 
(11) 

0.012 0.759 0.000 0.043 0.000 0.772   1.050 4.8.2  

L12 88.33 - 85.08 
(12) 

0.012 0.795 0.000 0.042 0.000 0.809   1.050 4.8.2  

L13 85.08 - 84.83 
(13) 

0.007 0.414 0.000 0.023 0.000 0.421   1.050 4.8.2  

L14 84.83 - 79.83 
(14) 

0.007 0.443 0.000 0.023 0.000 0.451   1.050 4.8.2  

L15 79.83 - 74.83 
(15) 

0.007 0.471 0.000 0.024 0.000 0.478   1.050 4.8.2  

L16 74.83 - 74 
(16) 

0.007 0.474 0.000 0.023 0.000 0.481   1.050 4.8.2  

L17 74 - 73.75 
(17) 

0.006 0.417 0.000 0.021 0.000 0.424   1.050 4.8.2  

L18 73.75 - 68.75 
(18) 

0.007 0.438 0.000 0.021 0.000 0.445   1.050 4.8.2  

L19 68.75 - 63.75 
(19) 

0.007 0.459 0.000 0.021 0.000 0.466   1.050 4.8.2  

L20 63.75 - 58.75 
(20) 

0.007 0.485 0.000 0.021 0.000 0.493   1.050 4.8.2  

L21 58.75 - 53.75 
(21) 

0.007 0.497 0.000 0.021 0.000 0.505   1.050 4.8.2  

L22 53.75 - 53.08 
(22) 

0.007 0.499 0.000 0.021 0.000 0.507   1.050 4.8.2  

L23 53.08 - 52.83 
(23) 

0.006 0.398 0.000 0.017 0.000 0.404   1.050 4.8.2  

L24 52.83 - 45.91 
(24) 

0.006 0.401 0.000 0.017 0.000 0.407   1.050 4.8.2  

L25 45.91 - 44.91 
(25) 

0.009 0.554 0.000 0.022 0.000 0.563   1.050 4.8.2  

L26 44.91 - 39.91 
(26) 

0.009 0.563 0.000 0.022 0.000 0.573   1.050 4.8.2  

L27 39.91 - 38.58 
(27) 

0.009 0.574 0.000 0.022 0.000 0.584   1.050 4.8.2  

L28 38.58 - 38.33 
(28) 

0.007 0.412 0.000 0.016 0.000 0.419   1.050 4.8.2  

L29 38.33 - 33.33 
(29) 

0.007 0.427 0.000 0.016 0.000 0.435   1.050 4.8.2  

L30 33.33 - 33 
(30) 

0.007 0.428 0.000 0.016 0.000 0.435   1.050 4.8.2  

L31 33 - 32.75 
(31) 

0.007 0.428 0.000 0.016 0.000 0.435   1.050 4.8.2  

L32 32.75 - 27.75 
(32) 

0.007 0.433 0.000 0.016 0.000 0.441   1.050 4.8.2  

L33 27.75 - 23 
(33) 

0.008 0.448 0.000 0.016 0.000 0.455   1.050 4.8.2  

L34 23 - 22.75 
(34) 

0.007 0.411 0.000 0.015 0.000 0.418   1.050 4.8.2  

L35 22.75 - 17.75 
(35) 

0.007 0.415 0.000 0.015 0.000 0.422   1.050 4.8.2  

L36 17.75 - 12.75 
(36) 

0.008 0.427 0.000 0.015 0.000 0.435   1.050 4.8.2  

L37 12.75 - 7.75 
(37) 

0.008 0.430 0.000 0.015 0.000 0.438   1.050 4.8.2  

L38 7.75 - 2.75 
(38) 

0.008 0.442 0.000 0.015 0.000 0.450   1.050 4.8.2  

L39 2.75 - 0 (39) 0.008 0.443 0.000 0.015 0.000 0.452   1.050 4.8.2  
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 Section Capacity Table 
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Size Critical 

Element 
P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

L1 140 - 135 Pole TP18.8551x18x0.1875 1 -3.55 682.40 9.2 Pass 
L2 135 - 130 Pole TP19.7101x18.8551x0.1875 2 -3.82 713.66 16.1 Pass 
L3 130 - 125 Pole TP20.5652x19.7101x0.1875 3 -5.07 744.92 23.3 Pass 
L4 125 - 120 Pole TP21.4203x20.5652x0.1875 4 -5.37 776.18 30.2 Pass 
L5 120 - 115 Pole TP22.2753x21.4203x0.1875 5 -9.99 807.43 41.6 Pass 
L6 115 - 110 Pole TP23.1304x22.2753x0.1875 6 -10.38 838.69 52.2 Pass 
L7 110 - 105 Pole TP23.9855x23.1304x0.1875 7 -10.80 869.95 61.9 Pass 
L8 105 - 100 Pole TP24.8405x23.9855x0.1875 8 -11.24 901.21 70.6 Pass 
L9 100 - 95 Pole TP25.6956x24.8405x0.1875 9 -11.71 932.46 78.6 Pass 

L10 95 - 89.08 Pole TP26.708x25.6956x0.1875 10 -11.86 942.90 81.1 Pass 
L11 89.08 - 88.33 Pole TP26.4612x25.6062x0.2188 11 -12.63 1119.19 73.5 Pass 
L12 88.33 - 85.08 Pole TP27.0169x26.4612x0.2188 12 -12.98 1142.89 77.0 Pass 
L13 85.08 - 84.83 Pole TP27.0597x27.0169x0.4 13 -13.03 2079.06 40.1 Pass 
L14 84.83 - 79.83 Pole TP27.9147x27.0597x0.3938 14 -13.81 2112.69 42.9 Pass 
L15 79.83 - 74.83 Pole TP28.7697x27.9147x0.3875 15 -14.61 2144.23 45.5 Pass 
L16 74.83 - 74 Pole TP28.9116x28.7697x0.3875 16 -14.74 2154.95 45.9 Pass 
L17 74 - 73.75 Pole TP28.9544x28.9116x0.4438 17 -14.79 2466.59 40.4 Pass 
L18 73.75 - 68.75 Pole TP29.8094x28.9544x0.4375 18 -15.69 2505.31 42.4 Pass 
L19 68.75 - 63.75 Pole TP30.6644x29.8094x0.4313 19 -16.61 2541.93 44.4 Pass 
L20 63.75 - 58.75 Pole TP31.5194x30.6644x0.4188 20 -17.54 2539.08 47.0 Pass 
L21 58.75 - 53.75 Pole TP32.3744x31.5194x0.4188 21 -18.49 2608.88 48.1 Pass 
L22 53.75 - 53.08 Pole TP32.4889x32.3744x0.4188 22 -18.62 2618.24 48.3 Pass 
L23 53.08 - 52.83 Pole TP32.5317x32.4889x0.5313 23 -18.69 3314.42 38.5 Pass 
L24 52.83 - 45.91 Pole TP33.715x32.5317x0.5313 24 -19.17 3347.00 38.8 Pass 
L25 45.91 - 44.91 Pole TP33.4487x32.4088x0.4 25 -21.70 2577.31 53.6 Pass 
L26 44.91 - 39.91 Pole TP34.3039x33.4487x0.4 26 -22.83 2644.00 54.5 Pass 
L27 39.91 - 38.58 Pole TP34.5314x34.3039x0.3938 27 -23.13 2620.63 55.6 Pass 
L28 38.58 - 38.33 Pole TP34.5742x34.5314x0.5563 28 -23.21 3689.17 39.9 Pass 
L29 38.33 - 33.33 Pole TP35.4293x34.5742x0.5438 29 -24.61 3698.26 41.4 Pass 
L30 33.33 - 33 Pole TP35.4858x35.4293x0.5438 30 -24.70 3704.24 41.4 Pass 
L31 33 - 32.75 Pole TP35.5285x35.4858x0.5438 31 -24.77 3708.78 41.5 Pass 
L32 32.75 - 27.75 Pole TP36.3837x35.5285x0.5438 32 -26.19 3799.44 42.0 Pass 
L33 27.75 - 23 Pole TP37.1961x36.3837x0.5313 33 -27.56 3797.53 43.4 Pass 
L34 23 - 22.75 Pole TP37.2389x37.1961x0.5813 34 -27.64 4154.13 39.8 Pass 
L35 22.75 - 17.75 Pole TP38.0941x37.2389x0.5813 35 -29.18 4251.04 40.2 Pass 
L36 17.75 - 12.75 Pole TP38.9493x38.0941x0.5688 36 -30.74 4255.83 41.4 Pass 
L37 12.75 - 7.75 Pole TP39.8045x38.9493x0.5688 37 -32.32 4350.65 41.7 Pass 
L38 7.75 - 2.75 Pole TP40.6596x39.8045x0.5563 38 -33.92 4349.14 42.9 Pass 
L39 2.75 - 0 Pole TP41.13x40.6596x0.5563 39 -34.80 4400.15 43.0 Pass 

              Summary   
            Pole (L10) 81.1 Pass 
      RATING = 81.1 Pass 

*NOTE: Above stress ratios for reinforced sections are approximate. More exact calculations are 
presented in Appendix C. 
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H

Si
te

 B
U

:

W
or

k 
O

rd
er

:
P
ol

e 
G

eo
m

et
ry

Co
py

rig
ht

 ©
 2

01
9 

Cr
ow

n 
Ca

st
le

1 2 3

R
ei

nf
or

ce
m

en
t 

C
on

fi
gu

ra
ti

on

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

1
 

 
 

2
 

 
 

3
 

 
 

4
 

 
 

5
 

 
 

6
 

 
 

7 8 9 10

R
ei

nf
or

ce
m

en
t 

D
et

ai
ls

1 2 3 4 5 6

W
al

l T
hi

ck
ne

ss
 (i

n)

4.
75

0
n/

a
24

.0
00

4.
75

0

24
.0

00
16

.0
00

16
.0

00
16

.0
00

82
68

48

CI
-6

5F
P-

06
01

00
 (W

el
de

CC
I-6

5F
P-

06
01

00

4.
75

0
1.

18
75

M
od

el

Nu
m

be
r o

f S
id

es

Ne
t A

re
a 

(in
2 )

4.
75

0
30

.0
00

30
.0

00

Be
nd

 R
ad

iu
s (

in
)

Au
to

Bo
lt 

Ho
le

 S
ize

 (i
n)

1.
18

75

Au
to

Au
to

18
87

88
3

Bo
tto

m
 D

ia
m

et
er

 
(in

)

Nu
m

be
r

Bo
tto

m
 

Te
rm

in
at

io
n 

Le
ng

th
 (i

n)

To
p 

Te
rm

in
at

io
n 

Le
ng

th
 (i

n)
L u

 (i
n)

n/
a

CC
I-S

FP
-0

60
10

0
CC

I-S
FP

-0
45

10
0

CC
I-S

FP
-0

45
10

0

A5
72

-6
5

A5
72

-6
5

CC
I-W

SF
P-

06
01

00

1.
18

75
1.

18
75

1

A5
72

-6
5

18 18
4.

25
5.

08
41

.1
3

0
18

Po
le

 M
at

er
ia

l
26

.7
08

50
.9

2
47

.4
2

50
.9

9

0.
18

75
33

.7
15

0.
21

87
5

0.
28

12
5

18 25
.6

1
32

.4
1

To
p 

Di
am

et
er

 (i
n)

Po
le

 H
ei

gh
t A

bo
ve

 
Ba

se
 (f

t)
Se

ct
io

n 
Le

ng
th

 (f
t)

La
p 

Sp
lic

e 
Le

ng
th

 
(ft

)

A5
72

-6
5

A5
72

-6
5

A5
72

-6
5

Re
in

fo
rc

em
en

t 
M

at
er

ia
l

A5
72

-6
5

A5
72

-6
5

A5
72

-6
5

Gr
os

s A
re

a 
(in

2 )
6 6 6

B 
(in

)
6 6 6

H 
(in

)
Po

le
 F

ac
e 

to
 

Ce
nt

ro
id

 (i
n)

0.
5

0.
5

0.
5

14
0

93
.3

3
50

.9
9

3 3 3 3 3 3

pl
at

e
pl

at
e

pl
at

e

Bo
tto

m
 E

ffe
ct

iv
e 

El
ev

at
io

n 
(ft

)
Ty

pe
pl

at
e

pl
at

e

To
p 

Ef
fe

ct
iv

e 
El

ev
at

io
n 

(ft
)

6
1

6
0.

5
24

.0
00

24
.0

00
16

.0
00

1 1

4.
5

1
4.

5
0.

5
18

.0
00

18
.0

00
20

.0
00

3.
25

0
1.

18
75

4.
5

1
4.

5
0.

5
18

.0
00

18
.0

00
20

.0
00

3.
25

0
1.

18
75

23 74 33 53
.0

8
38

.5
8

85
.0

8

0 49 0 33 23 74
pl

at
e

pe
rT

IA
-2
22

- H
TI
A
22

2

C
C

Ip
ol

e 
- v

er
si

on
 4

.5
.0

An
al

ys
is

 D
at

e:
 1

0/
7/

20
20

Pa
ge

 1



TNX Geometry Input

5

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

10 -
11 -
12 -
13 -
14 -
15 -
16 -
17 -
18 -
19 -
20 -
21 -
22 -
23 -
24 -
25 -
26 -
27 -
28 -
29 -
30 -
31 -
32 -
33 -
34 -
35 -
36 -
37 -
38 -
39 -

33 32.75
33.33 33

32.75 27.75
27.75 23

22.75 17.75
17.75 12.75
12.75 7.75

2.75 0
7.75 2.75

23 22.75

68.75 63.75
73.75 68.75

63.75 58.75
58.75 53.75

53.08 52.83
53.75 53.08

52.83 50.99
50.99 44.91

39.91 38.58
44.91 39.91

120 115
115 110
110 105
105 100
100 95
95 93.33

93.33 88.33
88.33 85.08
85.08 84.83

2.75 18 40.660

A572-65
0.55625 A572-65

39.804 0.56875

41.130 0.55625 A572-65
5 18 39.804 40.660
5 18 38.949

18 38.094 38.949

A572-6518

5 18

0.39375

35.486

0.58125 A572-65
A572-65

0.56875 A572-65
38.094 0.58125

5

37.239
36.384 37.196 0.53125

37.239

A572-65
0.54375 A572-65

0.54375 A572-65
5 18 34.574 35.429 0.54375

5

0.25 18 37.196

0.25 18 35.486 35.529 0.54375
18 35.529 36.384

4.75

38.58 38.33
38.33 33.33

6.08 18 32.409 33.449 0.4 A572-65

A572-65
0.25

0.33 18 35.429

1.33 18 34.304
0.4 A572-65

A572-65
0.55625 A572-65

6.92

5 18 33.449 34.304

18 34.531 34.574

0.25 18 32.489

A572-65
5

0.67 18 32.374
32.532 0.53125

5.08 18 32.532 33.715
A572-65

0.53125 A572-65

18 30.664 31.519

0.4375 A572-65
A572-65

0.41875 A572-65

32.489 0.41875 A572-65
5 18 31.519 32.374 0.41875

28.954 29.809
0.25 18 28.912 28.954

5 18

0.83

5 18
29.809 30.664 0.43125

5 18 27.060 27.915 0.39375 A572-65
0.25

84.83 79.83
5 18 27.91579.83 74.83

0.44375 A572-65

28.770 0.3875
18 28.770 28.91274.83 74

74 73.75

5 18 25.606 26.461 0.21875
0.1875 A572-65

A572-65
0.21875 A572-65

18 27.017 27.060 0.4
18 26.461 27.017

A572-65
3.25

25.696 0.1875 A572-65
5 18 23.985 24.841 0.1875

5.92 4.25 18 25.696 26.708

A572-65
5 18 24.841

18 22.275 23.130 0.1875

20.565 21.420
21.420 22.275 0.1875

18

A572-65
5 18 23.130 23.985 0.1875 A572-65
5

Section Height (ft) Section Length (ft)
Lap Splice Length 

(ft) Number of Sides Top Diameter (in)
Bottom Diameter 

(in)
18.855140 135

135 130
125
120

130
125

Increment (ft):

0.1875
18 18.855 19.710

Wall Thickness (in)

0.1875
5 18 19.710 20.565 0.1875
5

0.18755

5 18 18.000

Tapered Pole 
Grade
A572-65
A572-65

A572-65

A572-65
A572-65

5 18

A572-65
0.3875

1.083

34.531

1.000
1.000
1.000
1.000
1.000

1.043
1.043
1.030
1.043
1.020

1.076
1.135
1.124
1.139
1.034
1.044

0.945

1.000
0.949
0.952

0.946
0.961
0.949
0.948

1.000
1.000

1.000
1.000
1.000
1.000

0.955
0.953
0.945

1.008

A572-65

Weight 
Multiplier

1.018
1.006
1.018
1.012

40 18 A572-65
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TNX Section Forces

5

Pu         (K)
Mux     (kip-

ft) Vu              (K)
### 1 - 3.55 28.10 5.27
### 2 - 3.82 55.15 5.55
### 3 - 5.07 85.98 6.77
### 4 - 5.37 120.57 7.06
### 5 - 9.99 175.97 12.17
### 6 - 10.38 237.50 12.44
### 7 - 10.80 300.35 12.70
### 8 - 11.24 364.48 12.96
### 9 - 11.71 429.89 13.21
### 10 - 11.86 452.01 13.30
### 11 - 12.63 519.27 13.61
### 12 - 12.98 563.76 13.78
### 13 - 13.03 567.20 13.78
### 14 - 13.81 636.90 14.10
### 15 - 14.61 708.17 14.41
### 16 - 14.74 720.15 14.46
### 17 - 14.79 723.77 14.47
### 18 - 15.69 796.94 14.80
### 19 - 16.61 871.71 15.11
### 20 - 17.54 948.05 15.43
### 21 - 18.49 1025.93 15.73
### 22 - 18.62 1036.48 15.77
### 23 - 18.69 1040.42 15.78
### 24 - 19.17 1069.58 15.91
### 25 - 21.70 1167.74 16.37
### 26 - 22.83 1250.25 16.64
### 27 - 23.13 1272.42 16.72
### 28 - 23.21 1276.60 16.72
### 29 - 24.61 1360.97 17.02
### 30 - 24.70 1366.59 17.04
### 31 - 24.77 1370.85 17.05
### 32 - 26.19 1456.84 17.34
### 33 - 27.56 1539.82 17.60
### 34 - 27.64 1544.22 17.61
### 35 - 29.18 1632.92 17.88
### 36 - 30.74 1722.88 18.11
### 37 - 32.32 1814.04 18.35
### 38 - 33.92 1906.36 18.59
### 39 - 34.80 1957.64 18.72

33 32.75
33.33 33

32.75 27.75
27.75 23

22.75 17.75
17.75 12.75
12.75 7.75

2.75 0
7.75 2.75

23 22.75

68.75 63.75
73.75 68.75

63.75 58.75
58.75 53.75

53.08 52.83
53.75 53.08

52.83 50.99
50.99 44.91

39.91 38.58
44.91 39.91

120 115
115 110
110 105
105 100
100 95
95 93.33

93.33 88.33
88.33 85.08
85.08 84.83

38.58 38.33
38.33 33.33

84.83 79.83
79.83 74.83
74.83 74

74 73.75

Section Height (ft)
140 135
135 130

125
120

130
125

Increment (ft): TNX Output

40
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Analysis Results

33.33 - 33
33 - 32.75

32.75 - 27.75
27.75 - 23
23 - 22.75

22.75 - 17.75
17.75 - 12.75
12.75 - 7.75
7.75 - 2.75

2.75 - 0

Elevation (ft)

140 - 135
135 - 130
130 - 125

105 - 100
100 - 95

95 - 93.33
93.33 - 88.33
88.33 - 85.08
85.08 - 84.83
84.83 - 79.83
79.83 - 74.83

74.83 - 74
74 - 73.75

73.75 - 68.75
68.75 - 63.75
63.75 - 58.75
58.75 - 53.75
53.75 - 53.08
53.08 - 52.83
52.83 - 50.99
50.99 - 44.91
44.91 - 39.91
39.91 - 38.58
38.58 - 38.33
38.33 - 33.33

Pole + Reinf. TP40.66x39.804x0.5563 Reinf. 1 Tension Rupture 64.9% Pass
Pole + Reinf. TP41.13x40.66x0.5563 Reinf. 1 Tension Rupture 65.5% Pass

Pole + Reinf. TP37.239x37.196x0.5813 Reinf. 1 Tension Rupture 59.9% Pass
Pole + Reinf. TP38.094x37.239x0.5813 Reinf. 1 Tension Rupture 61.2% Pass

62.5% Pass
Pole + Reinf. TP39.804x38.949x0.5688 Reinf. 1 Tension Rupture 63.7% Pass

Pole + Reinf. TP35.486x35.429x0.5438 Reinf. 5 Tension Rupture 67.8% Pass
Pole + Reinf. TP35.529x35.486x0.5438 Reinf. 5 Tension Rupture 67.8% Pass

69.6% Pass
Pole + Reinf. TP37.196x36.384x0.5313 Reinf. 5 Tension Rupture 71.1% Pass

Pole + Reinf. TP34.304x33.449x0.4 Reinf. 4 Tension Rupture 76.0% Pass
Pole + Reinf. TP34.531x34.304x0.3938 Reinf. 4 Tension Rupture 76.5% Pass

65.8% Pass
Pole + Reinf. TP35.429x34.574x0.5438 Reinf. 5 Tension Rupture 67.6% Pass

Pole + Reinf. TP32.489x32.374x0.4188 Reinf. 2 Tension Rupture 76.7% Pass
Pole + Reinf. TP32.532x32.489x0.5313 Reinf. 2 Tension Rupture 63.6% Pass

64.5% Pass
Pole + Reinf. TP33.449x32.409x0.4 Reinf. 4 Tension Rupture 74.1% Pass

Pole + Reinf. TP29.809x28.954x0.4375 Reinf. 2 Tension Rupture 67.3% Pass
Pole + Reinf. TP30.664x29.809x0.4313 Reinf. 2 Tension Rupture 70.5% Pass

73.5% Pass
Pole + Reinf. TP32.374x31.519x0.4188 Reinf. 2 Tension Rupture 76.4% Pass

Pole + Reinf. TP27.915x27.06x0.3938 Reinf. 6 Tension Rupture 74.6% Pass
Pole + Reinf. TP28.77x27.915x0.3875 Reinf. 6 Tension Rupture 79.1% Pass

79.8% Pass
Pole + Reinf. TP28.954x28.912x0.4438 Reinf. 2 Tension Rupture 63.8% Pass

Pole TP26.708x25.696x0.1875 Pole 80.8% Pass
Pole TP26.461x25.606x0.2188 Pole 73.2% Pass

76.7% Pass
Pole + Reinf. TP27.06x27.017x0.4 Reinf. 6 Tension Rupture 69.8% Pass

Pass

Pole TP23.985x23.13x0.1875 Pole 61.5% Pass

125 - 120
120 - 115
115 - 110
110 - 105

Pole
TP22.275x21.42x0.1875 Pole
TP23.13x22.275x0.1875

Pole TP25.696x24.841x0.1875 Pole 78.3% Pass

Pole

Pole

Component 
Type Size Critical Element % Capacity Pass / Fail

9.0% PassPole TP18.855x18x0.1875 Pole
Pole TP19.71x18.855x0.1875 Pole 16.0% Pass

23.1% PassTP20.565x19.71x0.1875 Pole

Pole 51.9% Pass

Pole TP24.841x23.985x0.1875 Pole

Pole TP27.017x26.461x0.2188 Pole

Pole + Reinf. TP28.912x28.77x0.3875 Reinf. 6 Tension Rupture

Pole + Reinf. TP31.519x30.664x0.4188 Reinf. 2 Tension Rupture

Pole + Reinf. TP33.715x32.532x0.5313 Reinf. 2 Tension Rupture

Pole + Reinf. TP34.574x34.531x0.5563 Reinf. 5 Tension Rupture

Pole + Reinf. TP36.384x35.529x0.5438 Reinf. 5 Tension Rupture

Pole + Reinf. TP38.949x38.094x0.5688 Reinf. 1 Tension Rupture

70.3% Pass

Overall 80.8% Pass

Summary
Pole 80.8% Pass

Pole TP21.42x20.565x0.1875 Pole 30.0% Pass
41.2%

Reinforcement 79.8% Pass

CCIpole - version 4.5.0 Analysis Date: 10/7/2020Page 4



Additional Calculations

Pole R1 R2 R3 R4 R5 R6
140 - 135 9.0%
135 - 130 16.0%
130 - 125 23.1%
125 - 120 30.0%
120 - 115 41.2%
115 - 110 51.9%
110 - 105 61.5%
105 - 100 70.3%
100 - 95 78.3%

95 - 93.33 80.8%
93.33 - 88.33 73.2%
88.33 - 85.08 76.7%
85.08 - 84.83 42.5% 69.8%
84.83 - 79.83 45.9% 74.6%
79.83 - 74.83 49.2% 79.1%

74.83 - 74 49.8% 79.8%
74 - 73.75 43.6% 63.8%

73.75 - 68.75 46.5% 67.3%
68.75 - 63.75 49.3% 70.5%
63.75 - 58.75 52.1% 73.5%
58.75 - 53.75 54.7% 76.4%
53.75 - 53.08 55.1% 76.7%
53.08 - 52.83 46.4% 63.6% 54.7%
52.83 - 50.99 47.3% 64.5% 54.1%
50.99 - 44.91 60.2% 74.1%
44.91 - 39.91 62.1% 76.0%
39.91 - 38.58 62.6% 76.5%
38.58 - 38.33 44.0% 56.8% 65.8%
38.33 - 33.33 45.5% 58.4% 67.6%

33.33 - 33 45.6% 58.5% 67.8%
33 - 32.75 45.7% 58.6% 67.8%

32.75 - 27.75 47.3% 60.1% 69.6%
27.75 - 23 48.7% 61.5% 71.1%
23 - 22.75 44.2% 59.9% 58.5%

22.75 - 17.75 45.6% 61.2% 59.8%
17.75 - 12.75 46.9% 62.5% 61.1%
12.75 - 7.75 48.3% 63.7% 62.3%
7.75 - 2.75 49.6% 64.9% 63.4%

2.75 - 0 50.3% 65.5% 64.1%
Note: Section capacity checked in 5 degree increments.
         Rating per TIA-222-H Section 15.5.

% Capacity*Section               
Elevation (ft)

36.00 68.99
36.00 69.75
36.00 70.52
36.00 71.28
36.00 72.04
36.00 72.46

18.00 47.61
18.00 48.37
18.00 48.57
31.50 62.11
31.50 62.88
31.50 62.93
31.50 62.96
31.50 63.73
31.50 64.45

13.50 33.42
18.00 37.95
18.00 38.54
18.00 39.14
18.00 39.73
18.00 40.33
18.00 40.40
36.00 58.43
36.00 58.65

n/a 14.16
n/a 14.67
n/a 15.18
n/a 15.35
n/a 18.22
n/a 18.61

13.50 32.14
13.50 32.73
13.50 33.32

6523 12945 34.52
6966 13663 35.28
7427 14406 36.04
7690 14825 36.46

6422
6697
6978
7135

4927 9372 31.43
4945 9400 31.46
5314 9978 32.23
5681 10547 32.95
5696 11584 32.99
6100 12252 33.75

4444
4455
4664
4867
5889
6152

3067 7174 22.65
4167 5857 29.61
4496 6271 30.37
4586 6384 30.57
4555 8782 30.61
4904 9335 31.38

4107
1690
1775
1798
4227
4431

2272 4435 20.54
2475 4758 21.14
2689 5096 21.73
2915 5449 22.33
2947 5498 22.40
2979 7011 22.43

2163
2284
2407
2534
2551
4032

1688 1688 18.61
1696 3036 18.64
1863 3286 19.23
2041 3548 19.82
2071 3593 19.92
2081 4127 19.952047

n/a
1341
1423
1507
1522

1126 1126 14.67
1247 1247 15.18
1290 1290 15.35
1585 1585 18.22

n/a
n/a
n/a
n/a
n/a
n/a

719 719 12.64
810 810 13.14

Reinf.
n/a
n/a
n/a
n/a
n/a

908 908 13.65
1013 1013 14.16

636 636 12.13

Pole Total Pole
489 489 11.11
559 559 11.62

n/a

13.14
13.65

n/a
n/a

11.11
11.62
12.13
12.64

Reinf. Total

Moment of Inertia (in4) Area (in2)

n/a
n/a
n/a

CCIpole - version 4.5.0 Analysis Date: 10/7/2020Page 5



Monopole Base Plate Connection

*TIA-222-H Section 15.5 Applied

#VALUE!

Anchor Rod Data Anchor Rod Summary (units of kips, kip-in)
GROUP 1:   (8) 2-1/4" ø bolts (A615-75 N; Fy=75 ksi, Fu=100 ksi) on 48.26" BC GROUP 1:    
GROUP 2:   (4) 2-1/4" ø bolts (A193 Gr. B7 N; Fy=105 ksi, Fu=125 ksi) on 48.26" BC             Pu_c = 166.46 φPn_c = 268.39 Stress Rating
             Vu = 2.34 φVn = 120.77 59.1%
Base Plate Data             Mu = n/a φMn = n/a Pass
55.11" OD x 2.5" Plate (A572-50; Fy=50 ksi, Fu=65 ksi)
 GROUP 2:   
Stiffener Data             Pu_c = 161.96 φPn_c = 375.74 Stress Rating
N/A             Vu = 0 φVn = 169.08 41.1%
             Mu = 0 φMn = 179.4 Pass
Pole Data
41.13" x 0.28125" 18-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi) Base Plate Summary  
 Max Stress (ksi): 27.92 (Flexural)
 Allowable Stress (ksi): 45  
 Stress Rating: 59.1% Pass
 
 
 
 
 
 
 
 
 
 
 
 
 

52.20
28.08

Adjusted Pole Reactions

BU # 826848

Applied Loads

Site Name Public Storage-Briggs Ch
Order # 525942 Rev 0

Analysis Considerations

Site Info

TIA-222 Revision H
Grout Considered: No

Analysis ResultsConnection Properties

Iar (in) 0

Moment (kip-ft) 1957.64
Axial Force (kips) 34.80

Shear Force (kips) 18.72

Moment (kip-ft) 
Axial Force (kips) 

Shear Force (kips) 

0.00

Analysis Date: 10/7/2020CCIplate - Version 3.7.2
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ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-16
Risk Category: II
Soil Class: D - Default (see 

Section 11.4.3)

Elevation: 356.26 ft (NAVD 88)
Latitude:
Longitude:

39.074992
-76.942228

Wind
Results:

Data Source: 
Date Accessed: 

Wind Speed: 113 Vmph
10-year MRI 75 Vmph
25-year MRI 84 Vmph
50-year MRI 89 Vmph
100-year MRI 95 Vmph

ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4
Mon Oct 05 2020

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-16 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2.

Mountainous terrain, gorges, ocean promontories, and special wind regions should be examined for unusual wind 
conditions.

Page 1 of 3https://asce7hazardtool.online/ Mon Oct 05 2020



SS : 0.134
S1 : 0.043
Fa : 1.6
Fv : 2.4
SMS : 0.214
SM1 : 0.103
SDS : 0.143

SD1 : 0.069
TL : 8
PGA : 0.069
PGA M : 0.111
FPGA : 1.6
Ie : 1
Cv : 0.7

Design Response SpectrumDesign Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumRMCE   Response Spectrum  

S  (g) vs T(s)a

Design Vertical Response SpectrumDesign Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumRMCE   Vertical Response Spectrum  

S  (g) vs T(s)a

Seismic

Site Soil Class: 
Results:

Seismic Design Category

D - Default (see Section 11.4.3)

B

Data Accessed: 
Date Source: 

Mon Oct 05 2020
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 
Table 1.5-2. Additional data for site-specific ground motion procedures in 
accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.

Page 2 of 3https://asce7hazardtool.online/ Mon Oct 05 2020



Ice
Results:

Data Source: 
Date Accessed: 

Ice Thickness: 1.00 in.
Concurrent Temperature: 15 F
Gust Speed: 40 mph

Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8
Mon Oct 05 2020

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 500-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.

Page 3 of 3https://asce7hazardtool.online/ Mon Oct 05 2020



LOCATION MAP

NO SCALE

SITE INFORMATION

CARRIER/APPLICANT:

SHEET #

DRAWING INDEX
SHEET DESCRIPTION

SITE PHOTO

T-MOBILE SITE NUMBER:
T-MOBILE SITE NAME:
T-MOBILE PROJECT:

BUSINESS UNIT #:
SITE ADDRESS:
COUNTY:
SITE TYPE:
TOWER HEIGHT:

7WAN285K
PUBLIC STORAGE-BRIGGS CHA
ANCHOR

826848

MONTGOMERY
MONOPOLE
140'-0"

3351 BRIGGS CHANEY ROAD
SILVER SPRING, MD 20904

BALTIMORE GAS AND ELECTRIC
(410) 685-0123

ELECTRIC PROVIDER:

VERIZON
(800) 483-2000

TELCO PROVIDER:

GROUND ELEVATION:

39° 4' 29.97" N
76° 56' 32.02" W

U

FACILITY IS UNMANNED AND NOT FOR
HUMAN HABITATION

OCCUPANCY CLASSIFICATION:

A.D.A. COMPLIANCE:

MAP/PARCEL #:

MONTGOMERY COUNTYJURISDICTION:

01831954

PUBLIC STORAGE-BRIGGS CHA

MONTGOMERY

AREA OF CONSTRUCTION: EXISTING

NAD83

EOF

PROPERTY OWNER:

CROWN CASTLE
2000 CORPORATE DRIVE
CANONSBURG, PA 15317

TOWER OWNER:

IIBTYPE OF CONSTRUCTION:

354'

3351 BRIGGS CHANEY ROAD
SILVER SPRING, MD 20904

SHURGARD MARYLAND PROPERTIES INC
C/O SSC ACQ DEPT PT-MD-08080 PO BOX 25025
GLENDALE, CA 91020

CROWN CASTLE USA INC.
SITE NAME:

LAT/LONG TYPE:
LONGITUDE:
LATITUDE:

CURRENT ZONING:

COUNTY:

SITE ADDRESS: TITLE SHEETT-1

OVERALL SITE PLANC-1.1

C-2

C-3

C-4

FINAL EQUIPMENT SCHEDULE
TOWER ELEVATION & ANTENNA PLANS

GENERAL NOTEST-2

EQUIPMENT SPECS

T-MOBILE
12920 SE 38TH STREET
BELLEVUE, WA 98006

PROJECT TEAM
A&E FIRM:

CROWN CASTLE
USA INC. DISTRICT
CONTACTS:

KIMLEY-HORN & ASSOCIATES, INC.  COA: 47923
3875 EMBASSY PKWY, SUITE 280
AKRON, OH 44333
KEVIN.CLEMENTS@KIMLEY-HORN.COM

SHANNON CAMPBELL - PROJECT MANAGER
SHANNON.CAMPBELL@CROWNCASTLE.COM

3 CORPORATE PARK DRIVE, SUITE 101
CLIFTON PARK, NY 12065

STRUCTURAL ANALYSIS:
DATED:

APPLICABLE CODES/REFERENCE DOCUMENTS

BY CROWN CASTLE (1887883))
10/08/20

REFERENCE DOCUMENTS:

ALL WORK SHALL BE PERFORMED AND MATERIALS INSTALLED IN ACCORDANCE WITH THE
CURRENT EDITIONS OF THE FOLLOWING CODES AS ADOPTED BY THE LOCAL GOVERNING
AUTHORITIES. NOTHING IN THESE PLANS IS TO BE CONSTRUED TO PERMIT WORK NOT
CONFORMING TO THESE CODES:

CODE TYPE                               CODE
BUILDING 2018 IBC
MECHANICAL 2018 IMC
ELECTRICAL 2017 NEC

MOUNT ANALYSIS:
DATED:

BY TOWER ENGINEERING PROFESSIONALS (PROJECT #: 50342.447392)
09/30/2020

RFDS REVISION:
DATED:

7
9/15/2020

IT IS A VIOLATION OF LAW FOR ANY PERSON,
UNLESS THEY ARE ACTING UNDER THE DIRECTION

OF A LICENSED PROFESSIONAL ENGINEER,
TO ALTER THIS DOCUMENT.

1T-1
REVISION:SHEET NUMBER:

ISSUED FOR:
DRWNREV DESCRIPTION DES./QADATE

0 11/02/20 WRS MCKISSUED FOR CONSTR.

T-MOBILE SITE NUMBER:
7WAN285K

BU #: 826848
PUBLIC STORAGE-BRIGGS

CHA

3351 BRIGGS CHANEY ROAD
SILVER SPRING, MD 20904

EXISTING 140'-0" MONOPOLE

3 CORPORATE PARK DRIVE, SUITE 101
CLIFTON PARK, NY 12065

12920 SE 38TH STREET
BELLEVUE, WA 98006

421 FAYETTEVILLE ST, SUITE 600
RALEIGH, NC 27601

COA #47923

1 11/11/20 WRS MCKREVISED PER CLIENT

C-1.2 EXISTING EQUIPMENT PLAN

C-5 EQUIPMENT SPECS

C-6 EQUIPMENT SPECS

E-1 PANEL SCHEDULE & ONE-LINE DIAGRAM

G-1 GROUNDING DETAILS

C-1.3 FINAL EQUIPMENT PLAN

1. GROUND SCOPE OF WORK:
REMOVE (1) 2106 CABINET
INSTALL (1) 6160 SSC CABINET
INSTALL (1) B160 BATTERY CABINET
INSTALL (1) BB 6630 BASEBAND RADIOS
INSTALL (1) BB 6648 BASEBAND RADIO
INSTALL (1) XMU MULTIPLEXER
INSTALL (1) PSU 4813
INSTALL (2) 6x12 HCS (1-3/8")

2. TOWER SCOPE OF WORK:
REMOVE (3) ANTENNAS
REMOVE (3) TMAS
INSTALL (3) ANTENNAS
INSTALL (3) RRH'S

3. ALL DRAWINGS CONTAINED HEREIN ARE FORMATTED FOR 11X17. CONTRACTOR SHALL VERIFY
ALL PLANS AND EXISTING DIMENSIONS AND CONDITIONS ON THE JOB SITE AND SHALL
IMMEDIATELY NOTIFY THE ENGINEER IN WRITING OF ANY DISCREPANCIES BEFORE
PROCEEDING WITH THE WORK OR BE RESPONSIBLE FOR SAME.

4. PRIOR TO ACCESSING/ENTERING THE SITE YOU MUST CONTACT THE CROWN NOC AT (800)
788-7011 & CROWN CONSTRUCTION MANAGER.

SCOPING NOTES

CALL MARYLAND ONE CALL
(800) 282-8555

CALL 3 WORKING DAYS
BEFORE YOU DIG!

E-2 PANEL SCHEDULE & PANEL PHOTO

11/11/20
Exp. 10/08/21(

Professional Certification: I hereby
certify that these documents were
prepared or approved by me and thatt
I am a duly licensed professional
engineer under the laws of the statte
of Maryland.
License No. 55028 Expiration: 10/8//2211



IT IS A VIOLATION OF LAW FOR ANY PERSON,
UNLESS THEY ARE ACTING UNDER THE DIRECTION

OF A LICENSED PROFESSIONAL ENGINEER,
TO ALTER THIS DOCUMENT.

1T-2
REVISION:SHEET NUMBER:

ISSUED FOR:
DRWNREV DESCRIPTION DES./QADATE

0 11/02/20 WRS MCKISSUED FOR CONSTR.

T-MOBILE SITE NUMBER:
7WAN285K

BU #: 826848
PUBLIC STORAGE-BRIGGS

CHA

3351 BRIGGS CHANEY ROAD
SILVER SPRING, MD 20904

EXISTING 140'-0" MONOPOLE

3 CORPORATE PARK DRIVE, SUITE 101
CLIFTON PARK, NY 12065

12920 SE 38TH STREET
BELLEVUE, WA 98006

421 FAYETTEVILLE ST, SUITE 600
RALEIGH, NC 27601

COA #47923

1 11/11/20 WRS MCKREVISED PER CLIENT

11/11/20
Exp. 10/08/21

Professional Certification: I hereeby
certify that these documents were
prepared or approved by me and thaatt
I am a duly licensed professional
engineer under the laws of the state
of Maryland.
License No. 55028 Expiration: 10/8/21



IT IS A VIOLATION OF LAW FOR ANY PERSON,
UNLESS THEY ARE ACTING UNDER THE DIRECTION

OF A LICENSED PROFESSIONAL ENGINEER,
TO ALTER THIS DOCUMENT.

1C-1.1
REVISION:SHEET NUMBER:

ISSUED FOR:
DRWNREV DESCRIPTION DES./QADATE

0 11/02/20 WRS MCKISSUED FOR CONSTR.

T-MOBILE SITE NUMBER:
7WAN285K

BU #: 826848
PUBLIC STORAGE-BRIGGS

CHA

3351 BRIGGS CHANEY ROAD
SILVER SPRING, MD 20904

EXISTING 140'-0" MONOPOLE

3 CORPORATE PARK DRIVE, SUITE 101
CLIFTON PARK, NY 12065

12920 SE 38TH STREET
BELLEVUE, WA 98006

421 FAYETTEVILLE ST, SUITE 600
RALEIGH, NC 27601

COA #47923

1 11/11/20 WRS MCKREVISED PER CLIENT

11/11/20
Exp. 10/08/21

Professional Certification: I hereby
certify that these documents were
prepared or approved by me aand thatt
I am a duly licensed professsional
engineer under the laws of tthe statte
of Maryland.
License No. 55028 Expirationn: 10/8//2211



IT IS A VIOLATION OF LAW FOR ANY PERSON,
UNLESS THEY ARE ACTING UNDER THE DIRECTION

OF A LICENSED PROFESSIONAL ENGINEER,
TO ALTER THIS DOCUMENT.

1C-1.2
REVISION:SHEET NUMBER:

ISSUED FOR:
DRWNREV DESCRIPTION DES./QADATE

0 11/02/20 WRS MCKISSUED FOR CONSTR.

T-MOBILE SITE NUMBER:
7WAN285K

BU #: 826848
PUBLIC STORAGE-BRIGGS

CHA

3351 BRIGGS CHANEY ROAD
SILVER SPRING, MD 20904

EXISTING 140'-0" MONOPOLE

3 CORPORATE PARK DRIVE, SUITE 101
CLIFTON PARK, NY 12065

12920 SE 38TH STREET
BELLEVUE, WA 98006

421 FAYETTEVILLE ST, SUITE 600
RALEIGH, NC 27601

COA #47923

1 11/11/20 WRS MCKREVISED PER CLIENT

11/11/20
Exp. 10/08/21

Professional Certification: I hereby
certify that these documents were
prepared or approved by me and that
I am a duly licensed professional
engineer under the laws of the state
of Maryland.
License No. 55028 Expiration: 10/8/21



IT IS A VIOLATION OF LAW FOR ANY PERSON,
UNLESS THEY ARE ACTING UNDER THE DIRECTION

OF A LICENSED PROFESSIONAL ENGINEER,
TO ALTER THIS DOCUMENT.

1C-1.3
REVISION:SHEET NUMBER:

ISSUED FOR:
DRWNREV DESCRIPTION DES./QADATE

0 11/02/20 WRS MCKISSUED FOR CONSTR.

T-MOBILE SITE NUMBER:
7WAN285K

BU #: 826848
PUBLIC STORAGE-BRIGGS

CHA

3351 BRIGGS CHANEY ROAD
SILVER SPRING, MD 20904

EXISTING 140'-0" MONOPOLE

3 CORPORATE PARK DRIVE, SUITE 101
CLIFTON PARK, NY 12065

12920 SE 38TH STREET
BELLEVUE, WA 98006

421 FAYETTEVILLE ST, SUITE 600
RALEIGH, NC 27601

COA #47923

1 11/11/20 WRS MCKREVISED PER CLIENT

11/11/20
Exp. 10/08/21

Professional Certification: I hereby
certify that these documents were
prepared or approved by me and that
I am a duly licensed professional
engineer under the laws of the state
of Maryland.
License No. 55028 Expiration: 10/8/21



IT IS A VIOLATION OF LAW FOR ANY PERSON,
UNLESS THEY ARE ACTING UNDER THE DIRECTION

OF A LICENSED PROFESSIONAL ENGINEER,
TO ALTER THIS DOCUMENT.

1C-2
REVISION:SHEET NUMBER:
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DRWNREV DESCRIPTION DES./QADATE

0 11/02/20 WRS MCKISSUED FOR CONSTR.
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BU #: 826848
PUBLIC STORAGE-BRIGGS
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3351 BRIGGS CHANEY ROAD
SILVER SPRING, MD 20904
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