
             
 
 
 

March 9, 2018 
 
 

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

 
 

Re: Notice of Exempt Modification – Antenna Swap 
Property Address: 4286 WHITNEY AVENUE HAMDEN, CT  06518 
Applicant: AT&T Mobility, LLC 

 
 
Dear Ms. Bachman: 

 
On behalf of AT&T, please accept this application as notification pursuant to R.C.S.A. 

§16-50j-73, for construction that constitutes an exempt modification pursuant to R.C.S.A. §16- 
50j-72(b) (2). 

 
AT&T currently maintains a wireless telecommunications facility consisting of nine (9) 

wireless telecommunication antennas at an antenna center line height of 116-feet on an existing 
116’-6” –utility mono- pole, owned by EVERSOURCE f/k/a CL&P 107 SELDEN STREET 
BERLIN, CT  06037.  AT&T now intends install (3) NEW ANTENNAS TO REPLACE (3) 
EXISTING ANTENNAS, INSTALL NEW HANDRAIL KIT, (3) NEW RRUS-32 B2 UNITS, (6) 
NEW TMA UNITS (TOP), UPGRADE DUL TO 5216, (1) NEW XMU CARD (6) NEW COAX 
CABLES (6) NEW DIPLEXERS at the (BOTTOM). 

 
This site was originally approved by the Connecticut siting Council to replace/ expand an 
existing wood H frame with a steel utility pole on Petition No.744 New Cingular Wireless 
PCS, LLC (Cingular)Hamden, Connecticut Staff Report November 17, 2005 at height of 
116’-6” with up to 12 panel antennas at 116 feet. A 12x20 equipment shelter was also 
approved. SEE ATTACHED. 

 
 The following is a subsequent decision by the Connecticut Siting Council: 
 
EM-AT&T-062-121019 - AT&T Mobility notice of intent to modify an existing 
telecommunications facility located at 4286 Whitney Avenue, Hamden, Connecticut. 
 
Please accept this letter pursuant to Regulation of Connecticut State Agencies §16-50j-73, for 
construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-5I0j-72(b) (2).   In 
accordance with R.C.S.A., a copy of this letter is being sent to Mayor, Curt B. Leng Hamden CT 
and Daniel W. Kops, Jr., Hamden CT Town Planner at the Government Center 2750 Dixwell 
Avenue Hamden, CT 06518. A copy of this letter is also being sent to Joel Szarkowicz –
Transmission Line Engineer, Eversource 107 Selden Street Berlin Connecticut 6037. 
 
 
 



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

1. The proposed modifications will not result in an increase in the height of the existing 
tower. AT&T’s replacement antennas will be installed at the 116-foot level of the 116-
utility monopole.  

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

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

4. The operation of the modified facility will not increase radio frequency (RF) emissions at 
the facility to a level at or above the Federal Communications Commission (FCC) safety 
standard. A cumulative worst-case RF emissions calculation for AT&T’s modified facility 
is provided in the RF Emissions Compliance Report, included in Tab 2. 

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

6. The tower and its foundation can support AT&T’s proposed modifications. 
(See Structural Analysis Report included in Tab 3). 

 
 

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

 
   Sincerely, 
 
     David Barbagallo 
 
 
     Enclosures 

CC w/enclosures: 
 

            Mayor, Curt B. Leng Hamden CT - as elected official  
            Daniel W. Kops, Jr., Hamden CT Town Planner  
           Joel Szarkowicz, Eversource Transmission Line Engineer 
 
 
 
 
 
                
 

85 Rangeway Rd Bldg. #3 Suite 102 North Billerica | MA 01862-2105 
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Connecticut Siting Council
Staff Reports 

 
Petition No. 744

 New Cingular Wireless PCS, LLC (Cingular)
 Hamden, Connecticut

 Staff Report
 November 17, 2005

On November 9, 2005, Connecticut Siting Council (Council) member
Gerald J. Heffernan and Christina Lepage of Council staff met with New
Cingular Wireless PCS (Cingular) representatives Christopher Fisher and
Doug Drost at the proposed site off of Whitney Avenue (State Route 10) in
Hamden to review this petition. Cingular proposes to replace and expand
an existing and approved Connecticut Light & Power (CL&P)
transmission structure (#5215). Cingular is petitioning the Council for a
declaratory ruling that no Certificate of Environmental Compatibility and
Public Need (Certificate) is required for this facility.

CL&P’s easement is 165 feet wide as it crosses Route 10 in Hamden. The
easement currently consists of three 115-kV transmission lines, two of
which are located on separate 57 foot wood H-frame structures and the
third is located on an 80 foot lattice structure. The Council’s Decision and
Order for Docket 272 approved the replacement of the wood H-frame
structures, the consolidation of two 115-kV transmission lines onto new
steel monopole structures, the addition of a 345-kV transmission line onto
a second set of new steel monopole structures and the demolition of the
lattice towers and denergizing of the third 115-kV line. The Council
approved structures up to 123 feet in height along this section of the
easement.

Cingular proposes to replace one existing wood H-frame structure with a
steel monopole, as approved in Docket 272. CL&P requires a 95 foot steel
monopole in this location to accommodate two relocated 115-kV
transmission circuits.
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Cingular would construct a 116 foot steel monopole, with the total height
of the structure including appurtenances not exceeding 119 feet above
ground level (agl). Cingular proposes to install 12 panel antennas on a low
profile platform to be mounted at the 116 foot level of the structure. The
proposed monopole would accommodate a future wireless carrier to be
located at the 106 foot level.

Equipment would be installed within an irregularly shaped approximately
1,280 square foot compound. Cingular would construct a 12 foot by 20
foot equipment shelter located on a concrete pad near the base of the
structure. The equipment compound would be approximately 43 feet from
Route 10 and would be surrounded by a six foot chain link fence.

Access to the site would be along a gravel access road extending from
Route 10. The existing guardrail would be reworked in compliance with
Connecticut Department of Transportation requirements. Erosion and
sediment control measures would be installed in accordance with the
"Connecticut Guidelines for Soil Erosion and Sediment Control."

The proposed cumulative radio frequency electromagnetic radiation is
approximately 11.5 percent of the ANSI/IEEE standard.
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IMPORTANT! 
FedEx is closely monitoring the winter storms across portions of the U.S. Learn More

A
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Travel History

-

-

Date/Time Activity Loca

3/14/2018 - Wednesday
11:32 am Delivered HAMDE

9:02 am On FedEx vehicle for delivery NORTH 

8:45 am At local FedEx facility NORTH 

3/13/2018 - Tuesday
7:45 pm At destination sort facility EAST G

7:35 pm Left FedEx origin facility WINDSO

3:20 pm Picked up WINDSO

3/09/2018 - Friday

771764886205

Delivered
Signed for by: V.TRIPP

Ship date:

Tue 3/13/2018

Smartlink LLC
David Barbagallo
265 Lincoln St
KENSINGTON, CT US 06037
860 681-7708

Actual delivery:

Wed 3/14/2018 11:3

Town of Hamden
Daniel W. Kops Jr.
Government Center
2750 Dixwell Ave.
HAMDEN, CT US 065
203 287-7070

http://www.fedex.com/us/servicealerts
https://www.fedex.com/en-us/home.html
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OUR COMPANY

FedEx Blog

Corporate Responsibility

Newsroom

Contact Us

About FedEx

Our Portfolio

Investor Relations

Careers

MORE FROM FEDEX

FedEx Compatible

Developer Resource Center

FedEx Cross Border

LANGUAGE

Change Country

English

-

Shipment Facts

1:00 pm Shipment information sent to FedEx

Tracking Number 771764886205

Weight 0.5 lbs / 0.23 kgs

Delivered To Receptionist/Front Desk

Total shipment weight 0.5 lbs / 0.23 kgs

Packaging FedEx Envelope

Standard
transit 3/16/2018 by 4:30 pm

Service FedEx Express Saver

Delivery attempts 1

Total pieces 1

Terms Not Available

Special handling section Deliver Weekday

http://about.van.fedex.com/blog/
http://about.van.fedex.com/social-responsibility/csr-policy-statements/
http://about.van.fedex.com/newsroom/global-english/
http://www.fedex.com/us/customersupport/email/index.html
http://about.fedex.com/
http://about.van.fedex.com/our-story/company-structure/
http://www.fedex.com/us/investorrelations/
https://careers.fedex.com/fedex/
http://www.fedex.com/us/compatible/
http://www.fedex.com/us/developer
http://crossborder.fedex.com/us
http://www.fedex.com/?location=home
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IMPORTANT! 
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Travel History

-

-

Date/Time Activity Loca

3/16/2018 - Friday
9:28 am Delivered BERLIN

8:35 am On FedEx vehicle for delivery WINDSO

7:20 am At local FedEx facility WINDSO

3/15/2018 - Thursday
9:13 am At local FedEx facility WINDSO

8:38 am At local FedEx facility WINDSO

Package not due for delivery
WINDSO

771764945366

Delivered
Signed for by: S.WING

Ship date:

Tue 3/13/2018

Smartlink LLC
David Barbagallo
265 Lincoln St
KENSINGTON, CT US 06037
860 681-7708

Actual delivery:

Fri 3/16/2018 9:28 a

Eversource
Joel. Szarkowicz
107 Selden Street
BERLIN, CT US 0603
860 728-4503

http://www.fedex.com/us/servicealerts
https://www.fedex.com/en-us/home.html
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Investor Relations
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MORE FROM FEDEX

FedEx Compatible

Developer Resource Center

FedEx Cross Border

LANGUAGE

-

-

-

Shipment Facts

7:32 am At local FedEx facility

3/14/2018 - Wednesday
9:21 am At local FedEx facility WINDSO

9:06 am At local FedEx facility WINDSO

Package not due for delivery
7:47 am At local FedEx facility WINDSO

3/13/2018 - Tuesday
10:18 pm At local FedEx facility WINDSO

3:20 pm Picked up WINDSO

3/09/2018 - Friday
1:03 pm Shipment information sent to FedEx

Tracking Number 771764945366

Weight 0.5 lbs / 0.23 kgs

Delivered To Mailroom

Total shipment weight 0.5 lbs / 0.23 kgs

Packaging FedEx Envelope

Standard
transit 3/16/2018 by 4:30 pm

Service FedEx Express Saver

Delivery attempts 1

Total pieces 1

Terms Not Available

Special handling section Deliver Weekday

http://about.van.fedex.com/blog/
http://about.van.fedex.com/social-responsibility/csr-policy-statements/
http://about.van.fedex.com/newsroom/global-english/
http://www.fedex.com/us/customersupport/email/index.html
http://about.fedex.com/
http://about.van.fedex.com/our-story/company-structure/
http://www.fedex.com/us/investorrelations/
https://careers.fedex.com/fedex/
http://www.fedex.com/us/compatible/
http://www.fedex.com/us/developer
http://crossborder.fedex.com/us


3/27/2018 The new, advanced FedEx Tracking

https://www.fedex.com/apps/fedextracking/?cntry_code=us&locale=us_en 3/3

Feedback   Site Map   Terms of Use   Security & Privacy

Change Country

English

FOLLOW FEDEX

       

© FedEx 1995-2018

| | |

http://www.fedex.com/us/customersupport/email/index.html
http://www.fedex.com/us/sitemap.html
http://www.fedex.com/us/legal/
http://www.fedex.com/us/security/index.html
http://www.fedex.com/?location=home
http://www.fedex.com/us/email
https://www.facebook.com/fedex
https://twitter.com/fedex
http://www.instagram.com/fedex
http://www.linkedin.com/company/fedex
http://www.youtube.com/fedex
https://www.pinterest.com/fedex
https://plus.google.com/+FedEx


3/27/2018 The new, advanced FedEx Tracking

https://www.fedex.com/apps/fedextracking/?cntry_code=us&locale=us_en 1/3

IMPORTANT! 
FedEx is closely monitoring the winter storms across portions of the U.S. Learn More

A
sk FedE

x

✕

Travel History

-

-

Date/Time Activity Loca

3/14/2018 - Wednesday
11:32 am Delivered HAMDE

9:39 am On FedEx vehicle for delivery NORTH 

8:44 am At local FedEx facility NORTH 

3/13/2018 - Tuesday
7:45 pm At destination sort facility EAST G

7:35 pm Left FedEx origin facility WINDSO

3:20 pm Picked up WINDSO

771764827397

Delivered
Signed for by: N.BARLETTA

Ship date:

Tue 3/13/2018

Smartlink LLC
David Barbagallo
265 Lincoln St
KENSINGTON, CT US 06037
860 681-7708

Actual delivery:

Wed 3/14/2018 11:3

Town of Hamden
Mayor Curt B. Leng
Government Center
2750 Dixwell Av
HAMDEN, CT US 065
203 287-7100

http://www.fedex.com/us/servicealerts
https://www.fedex.com/en-us/home.html
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Shipment Facts

3/09/2018 - Friday

12:57 pm Shipment information sent to FedEx

Tracking Number 771764827397

Weight 1 lbs / 0.45 kgs

Delivered To Receptionist/Front Desk

Total shipment weight 1 lbs / 0.45 kgs

Packaging FedEx Pak

Standard
transit 3/16/2018 by 4:30 pm

Service FedEx Express Saver

Delivery attempts 1

Total pieces 1

Terms Not Available

Special handling section Deliver Weekday

http://about.van.fedex.com/blog/
http://about.van.fedex.com/social-responsibility/csr-policy-statements/
http://about.van.fedex.com/newsroom/global-english/
http://www.fedex.com/us/customersupport/email/index.html
http://about.fedex.com/
http://about.van.fedex.com/our-story/company-structure/
http://www.fedex.com/us/investorrelations/
https://careers.fedex.com/fedex/
http://www.fedex.com/us/compatible/
http://www.fedex.com/us/developer
http://crossborder.fedex.com/us
http://www.fedex.com/?location=home
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Structural Analysis Report 

Transmission Pole #4008 
 

Town of Hamden Site #CTL02255 / FA #10035414 
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1) INTRODUCTION 

 
The purpose of this analysis is to determine if the existing structure and existing foundations have sufficient 

capacity to support the existing and proposed equipment along with the existing wire loads described herein. The 
existing structure is a 116.5’ tall double circuit steel transmission pole designated as a 115kV type “0°-2° 

Tangent”. The existing pole consists of 96’ tall 12-sided round polygonal pole shaft and base plate. A 20.5’ 12-

sided round polygonal mast has been added to the top of the standard pole using a bolted flange connection.   

The existing antenna mounting system consists of a 14' low profile platform banded to the mast. In addition, a 

second T-Mobile platform has also been taken into account as part of this current analysis. Refer to Tables 1 and 

2 below and drawing SK-1 located in Appendix A for further antenna equipment and mount information. 

2) ANALYSIS CRITERIA 
 

Reference Standard: IEEE Standards Association, “National Electrical Safety Code” (NESC) C2-2007  
 ANSI/TIA-222-G-2-2009 Standard, “Structural Standard for Antenna Supporting 

Structures and Antennas – Addendum 2” 
 ASCE Standard 48-05, “Design of Steel Transmission Pole Structures” 

   

Utility Specification: Northeast Utilities OTRM 059.1 (3/12/2014) 
 

Table 1 – Proposed Antenna and Cable Information1 

Mounting 
Level (feet) 

Center Line 
Elevation 

(feet) 

Quantity Manufacturer Model Number 
of Feed 
Lines2 

Feed Line 
Size 

(inches) 

Note 

114.0 116.0 
3 CCI 

HPA-65R-BUU-H6 
(Antenna) 6 (I) 1-5/8 

- 

6 Kaelus TMA2061F1V1-1 (TMA) - 

114.0 116.0 1 SitePro1 Handrail Kit - - 3 

Notes: 

1. See drawing SK-1 in “Appendix A – Structure Profile Sheet” for further details. 
2. (E) – Coax mounted externally and exposed to the wind. (I) – Coax mounted internally and shielded from the wind. 

3. As per referenced mount analysis report. 

 

Table 2 – Existing and Reserved Antenna and Cable Information1 

Mounting 
Level 
(feet) 

Center Line 
Elevation 

(feet) 

Quantity Manufacturer Model Number 
of Feed 
Lines2 

Feed Line 
Size 

(inches) 

Note 

114.0 

116.0 
6 Powerwave 7770 (Antenna) 

18 (I) 1-5/8 

3 
12 Powerwave LGP 21401 (TMA) 

114.0 1 -  
14’ Low Profile Platform 
w/ 12 mounting pipes 

- - 

106.0 106.0 

3 RFS 
APX16PV-16PVL-E 

(Antenna) 6 (I) 1-5/8 

3 6 Remec G20057A1 (TMA) 

1 - 
14’ Low Profile Platform 
w/ 12 mounting pipes 

- - 

Notes: 
1. See drawing SK-1 in “Appendix A – Structure Profile Sheet” for further details. 
2. (E) – Coax mounted externally and exposed to the wind. (I) – Coax mounted internally and shielded from the wind. 

3. Existing equipment to remain – all other existing equipment to be removed. 

 

Table 3 – Existing Electrical Utility Wire Information1 

Wire Designation Wire Type 

Tension 
Angle 

(degrees) 

Wind Span Weight Span 

Back 
(feet) 

Ahead 
(feet) 

Back 
(feet) 

Ahead 
(feet) 

Shield Wire (2) – OPGW - S1-81 144 Fibers  
2 400 400 600 600 

Conductor (6) - 1590 kcmil 45/7 ACSR (Lapwing) 

Notes: 
1. Wire loads provided by the utility. See “Appendix B – Load Calculations” for further details. 
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Table 4a – Utility Tower Analysis - Load Case Information1 

Load Case Name 
Radial Ice 
(inches) 

Wind 
Speed 
(mph) 

Overload Capacity Factors 

Note 
Vertical Wind 

Wire Tension 

Long. Trans. 

NESC 250B (Heavy) 0.5 39.5 1.5 2.5 1.1 1.65 - 

NESC 250C (Extreme Wind) 0 110 1.0 1.0 1.0 1.0 2 

NESC 250D (Extreme Wind w/ Concurrent 
Ice) 

1.0 40 1.0 1.0 1.0 1.0 3 

Notes: 
1. As per the requirements of NU Design Criteria Table, NESC C2-2007 – Construction Grade B, and ASCE 48-05, “Design of Steel Transmission 

Poles”. 
2. Apply a 1.25 X Gust Response Factor to all telecommunication equipment projected above top of tower/pole and a 1.0 X Gust Response Factor to 

the tower/pole structure as per NU Design Criteria Table. 

3. As per NU OTRM 060. Only for structures installed after 2007. 

 

Table 4b – Antenna Mast Analysis - Load Case Information1 

Load Case Name 
Radial Ice 
(inches) 

Wind 
Speed 
(mph) 

Note 

TIA/EIA – High Wind 0 97 - 

TIA/EIA – Wind and Ice 0.75 50 2 

Notes: 
1. As per the requirements of the 2016 CT State Building Code (Appendix N) and TIA/EIA-222-G for Exposure C and Topographic Category 1. 

 

3) ANALYSIS PROCEDURE 

Table 5 – Documents Provided 

Document Remarks Reference Source 

Structure Design Drawings Burns & McDonnell, 6/1/2005 Cingular (11-DCSP-02-UGC.TTT) 

Eversource 
Structure Fabrication Drawings 

PennSummit Tubular,LLC, 10/7/2006 
PennSummit Tubular,LLC, 8/22/2006 
PennSummit Tubular,LLC, 8/22/2006 

25050-D1 
2-25050-004 
25050-D100 

Structure Foundation Drawings 
Paul J. Ford and Company,  

Rev. 1 – 3/15/2006 
29205-0284 

PJF 

Geotechnical Report JGI, Eastern, Inc., 10/22/2005 05559G 

Construction Documents  (CD’s) Smartlink, Rev. 1 – 10/26/2017 CTL02255 

Smartlink 
RF Data Sheet AT&T, 6/21/2017 CTV2255 / FA #10035414 

Mount Analysis Report 
Fullerton Engineering Consultants, Inc., 

11/9/2017 
CTL02255 

Previous SA Report Centek, Rev. 2 – 4/30/2012 Centek Project #12014.CO2 Eversource 

 

3.1) Analysis Method 

tnxTower (version 7.05.1), is a commercially available analysis software package. tnxTower was used to 

create a three dimensional model of the mast extension and calculate member stresses for various load 

cases. Selected output from the analysis is included in Appendix C. 

PLS-PoleTM is a commercially available analysis software package made by Powerline Systems, Inc. PLS-

PoleTM was used to create a three dimensional model of the pole and calculate member stresses for 

various load cases. Equipment and wire load calculations were completed using MathCAD and applied to 

the structure model as point loads. Load Calculations are included in Appendix B. Selected output from 

the analysis is included in Appendix C. 

Lpile (version 6.0.22) is a commercially available software package by Ensoft, Inc. LPile was used to 

create a three dimensional model of the foundation and calculate member stresses for various load cases. 

Calculations were completed using MathCAD and applied to the foundation model as point loads. Load 

Calculations are included in Appendix D. Selected output from the analysis is included in Appendix D. 
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3.2)  Assumptions 

1) The structure was built in accordance with the manufacturer’s specifications. 

2) The structure has been maintained in accordance with the manufacturer’s specifications. 

3) The analysis assumes that no physical deterioration has occurred in any of the structural components 

and that all members have the same load carrying capacity as the day the structure was erected. No 

allowance was made for any damaged, missing, or rusted members.   

4) All bolts have been torqued to the snug-tight condition as defined by AISC. 

5) No residual stresses exist due to incorrect tower erection. 

6) All welds conform to the requirements of AWS D1.1. 

7) The configuration of antennas, cables, mounts and other appurtenances are as specified in Tables 1 

and 2 of this report and as per the referenced documents in Table 5. 

8) The wind loads applied to the structure, due to the antenna installations, are based on the full 

projected area of all antenna equipment in all directions (i.e. no shielding used). 

9) Utility pole is in plumb condition. 

10) Pole shaft steel material assumed to be A572 with minimum yield stress of 65ksi. 

11) Pole flange plate and base plate steel material assumed to be A572 with a minimum yield stress of 

50ksi. 

12) No further modifications to the structure have been made other than those referenced herein. 

13) This analysis does not imply to meet any serviceability criteria such as deflections, twist, sway, etc. 

unless expressly agreed to in writing. 

This analysis may be affected if any assumptions are not valid or have been made in error. Paul J Ford 

and Company should be notified to determine the effect on the structural integrity of the tower. 
 

4) ANALYSIS RESULTS 

The following table provides the maximum usages for each structure element type and the loading condition in 
which they occur: 

Table 6 – Maximum Structure Element Usages 

Pole – Analysis 

Element Type Load Case Usage (%) 

Pole Shaft NESC 250C (Extreme Wind) 70.9 

Base Plate NESC 250C (Extreme Wind) 69.3 

Davit Arms NESC 250B (Heavy) 46.0 

Pole – Supplemental Analysis 

Element Type Load Case Usage (%) 

Anchor Bolts NESC 250C (Extreme Wind) 59.4 

 

Maximum Structure Element Usage = 70.9 

Existing Structure Result = Pass 

Notes: 
1. See “Appendix C – Computer Output” for further detailed information. 
2. See “Appendix D – Supplemental Calculations” for calculations supporting the % capacity used. 

 
 

Table 7 – Maximum Structure Foundation Usages 

Foundation Analysis 
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 Load Case Usage (%) 

Axial Check NESC 250C (Extreme Wind) 1.2 

Moment Check NESC 250C (Extreme Wind) 52.0 

 

Maximum Foundation Usage = 52.0 

 Existing Foundation Result = Pass 

Notes: 

1. See “Appendix D – Supplemental Calculations” for calculations supporting the % capacity used. 

 

Table 8 – Maximum Antenna Mast Usages 

Antenna Mount – Analysis 

Member Load Case Usage (%) 

20.5’ Mast TIA/222-G 30.5 

Mast Flange Bolts TIA/222-G 32.4 

Mast Flange Plate TIA/222-G 21.4 

 

Maximum Antenna Mast Usage = 30.5 

Existing Antenna Mast Result = Pass 

Notes: 
1. See “Appendix C – Computer Output” for further detailed information. 
2. See “Appendix D – Supplemental Calculations” for calculations supporting the % capacity used. 

 
4.1)  Recommendations 

 

None Required. 

5) CONCLUSION 
 

The existing transmission pole has sufficient capacity to support the existing and proposed equipment along 
with the existing wire loads described herein. 

The existing foundation(s) have sufficient capacity to support the existing and proposed equipment along with 

the existing wire loads described herein. 

The existing antenna mount has mount has sufficient capacity to support the existing and proposed equipment 
described herein. 

This analysis is presented based upon the assumptions listed herein and information provided by the utility and 

the wireless carrier. If the existing conditions are different than those presented here, Paul J. Ford and Company 
should be contacted to verify the validity of the conclusions presented here. 
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STANDARD CONDITIONS FOR FURNISHING OF PROFESSIONAL ENGINEERING  
SERVICES ON EXISTING STRUCTURES BY PAUL J. FORD AND COMPANY 

       

1) It is the responsibility of the client to ensure that the information provided to Paul J. Ford and Company is 

accurate and complete.  Paul J. Ford and Company will rely on the accuracy and completeness of such 
information in performing or furnishing services under this project. 

 

2) If the existing conditions are not as represented on the referenced drawings and/or documents, Paul J. Ford 
and Company should be contacted immediately to evaluate the significance of the deviation. 

 
3) The structure has been analyzed according to the minimum design loads recommended by the Reference 

Standard.  If additional design loads are required, Paul J. Ford and Company should be made aware of this 
prior to the start of the project. 

 

4) The standard of care for all Professional Engineering Services performed or furnished by Paul J. Ford and 
Company under this project will be the skill and care used by members of the Consultant’s profession 

practicing under similar circumstances at the same time and in the same locality. 
 

5) All Services are performed, results obtained, and recommendations made in accordance with generally 

accepted engineering principles and practices.  Paul J. Ford and Company is not responsible for the 
conclusions, opinions and/or recommendations made by others based on the information supplied herein. 

 

******************************************************************************************** 
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STRUCTURE PHOTOS / PROFILE SHEET 
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Equipment Loads - NESC Calculations

NEU Required Factors

NEU Gust Response Factor 
Multiplier: 

≔mgrf 1.25 NEU specified multiplier for NESC 250C 
(OTRM 059.1, Attachment A)

NEU Shape Factor For Round: ≔CdR 1.3 OTRM 059.4.E.2.c.1.ii

NEU Shape Factor For Flat: ≔CdF 1.6 OTRM 059.4.E.2.c.1.ii

NEU Shape Factor For Coax 
(1) layer exterior of pole):

≔Cdcoax 1.45 OTRM 059.4.E.2.c.1.iii

Basic Load Conditions

Wind Speed Radial Ice Thickness

NESC 250B ≔V250B 39.5 mph ≔rice250B ⋅0.5 in NESC Section 250B

NESC 250C ≔V250C 110 mph ≔rice250C 0 in User Input - NESC Section 250C

NESC 250D ≔V250D 40 mph ≔rice250D ⋅1 in User Input - NESC Section 250D & as per OTMR 060

≔Id ⋅57 pcf User Input - Ice Density

NESC 250C - Extreme Wind Calculation

Top Elevation of Mast: ≔hmast ⋅116.5 ft User Input

NESC Importance Factor: ≔I 1.0 NESC Importance Factor - Section 250C

NESC Factor kv: ≔kv 1.43 NESC Constant, Table 250-3

Velocity Pressure Coefficient: ≔kz =⋅2.01

⎛
⎜
⎝
―――
hmast

⋅900 ft

⎞
⎟
⎠

⎛
⎜
⎝
――
2

9.5

⎞
⎟
⎠

1.307 Calculated kz per NESC Table 250-2

Exposure Factor: ≔Es =⋅0.346

⎛
⎜
⎜
⎜⎝

―――――
33

⎛
⎜
⎝

⋅0.67 ――
hmast

ft

⎞
⎟
⎠

⎞
⎟
⎟
⎟⎠

―
1

7

0.306 NESC Table 250-3

Response Term: ≔Bs =――――――――
1

⎛
⎜
⎜
⎜⎝
+1 ――――――

⋅0.56

⎛
⎜
⎝

⋅0.67 ――
hmast

ft

⎞
⎟
⎠

220

⎞
⎟
⎟
⎟⎠

0.834

NESC Table 250-3

Gust Response Factor: ≔GRF =―――――――
⎛⎝ +1 ⎛⎝ ⋅⋅2.7 Es Bs

0.5⎞⎠⎞⎠

kv
2

0.858 Calculated GRF, Table 250-3

Columbus

250 E Broad St, Suite 600

Columbus, OH 43215 

Phone 614.221.6679 

Founded in 1965   

Orlando

3670 Maguire Blvd, Suite 250

Orlando, FL 32803

Phone 407.898.9039

100% Employee Ownedwww.PaulJFord.com 



PJF Job #80617-0015.001.6000

01/10/2018

Page 2 of 24

Wind Pressure Calculations

NESC 250B Wind Pressure: ≔qz250B =⋅⋅⋅0.00256 V250B
2 I psf 4.0 psf

NESC 250C Wind Pressure: ≔qz250C =⋅⋅⋅⋅⋅0.00256 kz V250C
2 GRF I psf 34.7 psf

NESC 250 D Wind Pressure: ≔qz250D =⋅⋅⋅0.00256 V250D
2 I psf 4.1 psf

Overload Factors

NESC 250B (Vertical): ≔OLF250BV 1.5 NESC Table 253-1 (Grade B)

NESC 250B (Wind): ≔OLF250BT 2.5 NESC Table 253-1 (Grade B)

NESC 250C (Vertical): ≔OLF250CV 1.0 NESC Table 253-1 (Grade B)

NESC 250C (Wind): ≔OLF250CT 1.0 NESC Table 253-1 (Grade B)

NESC 250D (Vertical): ≔OLF250DV 1.0 NESC Table 253-1 (Grade B)

NESC 250D (Wind): ≔OLF250DT 1.0 NESC Table 253-1 (Grade B)

Standard Equipment Calculations Equipment 1
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Standard Equipment Calculations - Equipment 1

Equipment Properties

Existing Antenna Carrier: AT&T User Defined

Equipment Model: Existing - Powerwave - 7770.0 Antenna User Defined

Equipment Height: ≔Leq_1 ⋅55 in User Defined

Equipment Width: ≔Weq_1 ⋅11 in User Defined

Equipment Depth: ≔Deq_1 ⋅5 in User Defined

Equipment Weight: ≔WTeq_1 ⋅35 lbf User Defined

Equipment Volume: ≔Veq_1 =⋅⋅Leq_1 Weq_1 Deq_1 1.8 ft
3

Equipment Quantity: ≔Neq_1 6 User Defined

NESC 250B Vertical Load

Volume of Equipment w/ Ice: ≔Veq_1_250B_w_ice =⋅⋅⎛⎝ +Leq_1 ⋅2 rice250B⎞⎠ ⎛⎝ +Weq_1 ⋅2 rice250B⎞⎠ ⎛⎝ +Deq_1 ⋅2 rice250B⎞⎠ 2.3 ft
3

Volume of Ice: ≔Veq_1_250B_ice =−Veq_1_250B_w_ice Veq_1 0.6 ft
3

Weight of Ice: ≔WTeq_1_250B_ice =⋅Veq_1_250B_ice Id 33.2 lbf

Factored Vertical Load of All Equipment w/ 250B Ice: ≔WTalleq_1_250B =⋅⋅⎛⎝ +WTeq_1 WTeq_1_250B_ice⎞⎠ Neq_1 OLF250BV 614 lbf

NESC 250C Vertical Load

Factored Vertical Load of All Equipment: ≔WTalleq_1_250C =⋅⋅WTeq_1 Neq_1 OLF250CV 210 lbf

NESC 250D Vertical Load

Volume of Equipment w/ Ice: ≔Veq_1_250D_w_ice =⋅⋅⎛⎝ +Leq_1 ⋅2 rice250D⎞⎠ ⎛⎝ +Weq_1 ⋅2 rice250D⎞⎠ ⎛⎝ +Deq_1 ⋅2 rice250D⎞⎠ 3 ft
3

Volume of Ice: ≔Veq_1_250D_ice =−Veq_1_250D_w_ice Veq_1 1.3 ft
3

Weight of Ice: ≔WTeq_1_250D_ice =⋅Veq_1_250D_ice Id 71.3 lbf

Factored Vertical Load of All Equipment w/ 250D Ice: ≔WTalleq_1_250D =⋅⋅⎛⎝ +WTeq_1 WTeq_1_250D_ice⎞⎠ Neq_1 OLF250DV 638 lbf
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NESC 250B Wind Load

Area of Equipment w/ Ice: ≔SAeq_1_250B_w_ice =⋅⎛⎝ +Leq_1 ⋅2 rice250B⎞⎠ ⎛⎝ +Weq_1 ⋅2 rice250B⎞⎠ 4.7 ft
2

Factored Wind Load on All Equipment w/ 250B Ice: ≔WLalleq_1_250B =⋅⋅⋅⋅qz250B CdF SAeq_1_250B_w_ice Neq_1 OLF250BT 447 lbf

NESC 250C Wind Load

Area of Equipment w/ Ice: ≔SAeq_1_250C =⋅⎛⎝Leq_1⎞⎠ ⎛⎝Weq_1
⎞⎠ 4.2 ft

2

Factored Wind Load on All 
Equipment:

≔WLalleq_1_250C =⋅⋅⋅⋅⋅qz250C CdF SAeq_1_250C Neq_1 OLF250CT mgrf 1751 lbf

NESC 250D Wind Load

Area of Equipment w/ Ice: ≔SAeq_1_250D_w_ice =⋅⎛⎝ +Leq_1 ⋅2 rice250D⎞⎠ ⎛⎝ +Weq_1 ⋅2 rice250D⎞⎠ 5.1 ft
2

≔WLalleq_1_250D =⋅⋅⋅⋅⋅qz250D CdF SAeq_1_250D_w_ice Neq_1 OLF250DT mgrf 253 lbfFactored Wind Load on All Equipment w/ 250D Ice:
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Standard Equipment Calculations - Equipment 2

Equipment Properties

Existing Antenna Carrier: AT&T User Defined

Equipment Model: Existing - Powerwave - LGP 21401 (TMA) User Defined

Equipment Height: ≔Leq_2 ⋅14.4 in User Defined

Equipment Width: ≔Weq_2 ⋅9.2 in User Defined

Equipment Depth: ≔Deq_2 ⋅2.6 in User Defined

Equipment Weight: ≔WTeq_2 ⋅14.1 lbf User Defined

Equipment Volume: ≔Veq_2 =⋅⋅Leq_2 Weq_2 Deq_2 0.2 ft
3

Equipment Quantity: ≔Neq_2 12 User Defined

NESC 250B Vertical Load

Volume of Equipment w/ Ice: ≔Veq_2_250B_w_ice =⋅⋅⎛⎝ +Leq_2 ⋅2 rice250B⎞⎠ ⎛⎝ +Weq_2 ⋅2 rice250B⎞⎠ ⎛⎝ +Deq_2 ⋅2 rice250B⎞⎠ 0.3 ft
3

Volume of Ice: ≔Veq_2_250B_ice =−Veq_2_250B_w_ice Veq_2 0.1 ft
3

Weight of Ice: ≔WTeq_2_250B_ice =⋅Veq_2_250B_ice Id 7.3 lbf

Factored Vertical Load of All Equipment w/ 250B Ice: ≔WTalleq_2_250B =⋅⋅⎛⎝ +WTeq_2 WTeq_2_250B_ice⎞⎠ Neq_2 OLF250BV 385 lbf

NESC 250C Vertical Load

Factored Vertical Load of All Equipment: ≔WTalleq_2_250C =⋅⋅WTeq_2 Neq_2 OLF250CV 169 lbf

NESC 250D Vertical Load

Volume of Equipment w/ Ice: ≔Veq_2_250D_w_ice =⋅⋅⎛⎝ +Leq_2 ⋅2 rice250D⎞⎠ ⎛⎝ +Weq_2 ⋅2 rice250D⎞⎠ ⎛⎝ +Deq_2 ⋅2 rice250D⎞⎠ 0.5 ft
3

Volume of Ice: ≔Veq_2_250D_ice =−Veq_2_250D_w_ice Veq_2 0.3 ft
3

Weight of Ice: ≔WTeq_2_250D_ice =⋅Veq_2_250D_ice Id 16.5 lbf

Factored Vertical Load of All Equipment w/ 250D Ice: ≔WTalleq_2_250D =⋅⋅⎛⎝ +WTeq_2 WTeq_2_250D_ice⎞⎠ Neq_2 OLF250DV 367 lbf
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NESC 250B Wind Load

Area of Equipment w/ Ice: ≔SAeq_2_250B_w_ice =⋅⎛⎝ +Leq_2 ⋅2 rice250B⎞⎠ ⎛⎝ +Weq_2 ⋅2 rice250B⎞⎠ 1.1 ft
2

Factored Wind Load on All Equipment w/ 250B Ice: ≔WLalleq_2_250B =⋅⋅⋅⋅qz250B CdF SAeq_2_250B_w_ice Neq_2 OLF250BT 209 lbf

NESC 250C Wind Load

Area of Equipment w/ Ice: ≔SAeq_2_250C =⋅⎛⎝Leq_2⎞⎠ ⎛⎝Weq_2
⎞⎠ 0.9 ft

2

Factored Wind Load on All 
Equipment:

≔WLalleq_2_250C =⋅⋅⋅⋅⋅qz250C CdF SAeq_2_250C Neq_2 OLF250CT mgrf 767 lbf

NESC 250D Wind Load

Area of Equipment w/ Ice: ≔SAeq_2_250D_w_ice =⋅⎛⎝ +Leq_2 ⋅2 rice250D⎞⎠ ⎛⎝ +Weq_2 ⋅2 rice250D⎞⎠ 1.3 ft
2

≔WLalleq_2_250D =⋅⋅⋅⋅⋅qz250D CdF SAeq_2_250D_w_ice Neq_2 OLF250DT mgrf 125 lbfFactored Wind Load on All Equipment w/ 250D Ice:
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Standard Equipment Calculations - Equipment 3

Equipment Properties

Existing Antenna Carrier: AT&T User Defined

Equipment Model: Proposed - CCI - HPA-65R-BUU-H6 (Antenna) User Defined

Equipment Height: ≔Leq_3 72.3 in User Defined

Equipment Width: ≔Weq_3 ⋅14.4 in User Defined

Equipment Depth: ≔Deq_3 ⋅7.3 in User Defined

Equipment Weight: ≔WTeq_3 ⋅42.9 lbf User Defined

Equipment Volume: ≔Veq_3 =⋅⋅Leq_3 Weq_3 Deq_3 4.4 ft
3

Equipment Quantity: ≔Neq_3 3 User Defined

NESC 250B Vertical Load

Volume of Equipment w/ Ice: ≔Veq_3_250B_w_ice =⋅⋅⎛⎝ +Leq_3 ⋅2 rice250B⎞⎠ ⎛⎝ +Weq_3 ⋅2 rice250B⎞⎠ ⎛⎝ +Deq_3 ⋅2 rice250B⎞⎠ 5.4 ft
3

Volume of Ice: ≔Veq_3_250B_ice =−Veq_3_250B_w_ice Veq_3 1 ft
3

Weight of Ice: ≔WTeq_3_250B_ice =⋅Veq_3_250B_ice Id 58.4 lbf

Factored Vertical Load of All Equipment w/ 250B Ice: ≔WTalleq_3_250B =⋅⋅⎛⎝ +WTeq_3 WTeq_3_250B_ice⎞⎠ Neq_3 OLF250BV 456 lbf

NESC 250C Vertical Load

Factored Vertical Load of All Equipment: ≔WTalleq_3_250C =⋅⋅WTeq_3 Neq_3 OLF250CV 129 lbf

NESC 250D Vertical Load

Volume of Equipment w/ Ice: ≔Veq_3_250D_w_ice =⋅⋅⎛⎝ +Leq_3 ⋅2 rice250D⎞⎠ ⎛⎝ +Weq_3 ⋅2 rice250D⎞⎠ ⎛⎝ +Deq_3 ⋅2 rice250D⎞⎠ 6.6 ft
3

Volume of Ice: ≔Veq_3_250D_ice =−Veq_3_250D_w_ice Veq_3 2.2 ft
3

Weight of Ice: ≔WTeq_3_250D_ice =⋅Veq_3_250D_ice Id 123.1 lbf

Factored Vertical Load of All Equipment w/ 250D Ice: ≔WTalleq_3_250D =⋅⋅⎛⎝ +WTeq_3 WTeq_3_250D_ice⎞⎠ Neq_3 OLF250DV 498 lbf
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NESC 250B Wind Load

Area of Equipment w/ Ice: ≔SAeq_3_250B_w_ice =⋅⎛⎝ +Leq_3 ⋅2 rice250B⎞⎠ ⎛⎝ +Weq_3 ⋅2 rice250B⎞⎠ 7.8 ft
2

Factored Wind Load on All Equipment w/ 250B Ice: ≔WLalleq_3_250B =⋅⋅⋅⋅qz250B CdF SAeq_3_250B_w_ice Neq_3 OLF250BT 376 lbf

NESC 250C Wind Load

Area of Equipment w/ Ice: ≔SAeq_3_250C =⋅⎛⎝Leq_3⎞⎠ ⎛⎝Weq_3
⎞⎠ 7.2 ft

2

Factored Wind Load on All 
Equipment:

≔WLalleq_3_250C =⋅⋅⋅⋅⋅qz250C CdF SAeq_3_250C Neq_3 OLF250CT mgrf 1507 lbf

NESC 250D Wind Load

Area of Equipment w/ Ice: ≔SAeq_3_250D_w_ice =⋅⎛⎝ +Leq_3 ⋅2 rice250D⎞⎠ ⎛⎝ +Weq_3 ⋅2 rice250D⎞⎠ 8.5 ft
2

≔WLalleq_3_250D =⋅⋅⋅⋅⋅qz250D CdF SAeq_3_250D_w_ice Neq_3 OLF250DT mgrf 208 lbfFactored Wind Load on All Equipment w/ 250D Ice:
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Standard Equipment Calculations - Equipment 4

Equipment Properties

Existing Antenna Carrier: AT&T User Defined

Equipment Model: Proposed - Kaelus - TMA2061F1V1-1 (TMA) User Defined

Equipment Height: ≔Leq_4 ⋅10.62 in User Defined

Equipment Width: ≔Weq_4 ⋅7.87 in User Defined

Equipment Depth: ≔Deq_4 ⋅4.64 in User Defined

Equipment Weight: ≔WTeq_4 ⋅19.8 lbf User Defined

Equipment Volume: ≔Veq_4 =⋅⋅Leq_4 Weq_4 Deq_4 0.2 ft
3

Equipment Quantity: ≔Neq_4 6 User Defined

NESC 250B Vertical Load

Volume of Equipment w/ Ice: ≔Veq_4_250B_w_ice =⋅⋅⎛⎝ +Leq_4 ⋅2 rice250B⎞⎠ ⎛⎝ +Weq_4 ⋅2 rice250B⎞⎠ ⎛⎝ +Deq_4 ⋅2 rice250B⎞⎠ 0.3 ft
3

Volume of Ice: ≔Veq_4_250B_ice =−Veq_4_250B_w_ice Veq_4 0.1 ft
3

Weight of Ice: ≔WTeq_4_250B_ice =⋅Veq_4_250B_ice Id 6.4 lbf

Factored Vertical Load of All Equipment w/ 250B Ice: ≔WTalleq_4_250B =⋅⋅⎛⎝ +WTeq_4 WTeq_4_250B_ice⎞⎠ Neq_4 OLF250BV 236 lbf

NESC 250C Vertical Load

Factored Vertical Load of All Equipment: ≔WTalleq_4_250C =⋅⋅WTeq_4 Neq_4 OLF250CV 119 lbf

NESC 250D Vertical Load

Volume of Equipment w/ Ice: ≔Veq_4_250D_w_ice =⋅⋅⎛⎝ +Leq_4 ⋅2 rice250D⎞⎠ ⎛⎝ +Weq_4 ⋅2 rice250D⎞⎠ ⎛⎝ +Deq_4 ⋅2 rice250D⎞⎠ 0.5 ft
3

Volume of Ice: ≔Veq_4_250D_ice =−Veq_4_250D_w_ice Veq_4 0.3 ft
3

Weight of Ice: ≔WTeq_4_250D_ice =⋅Veq_4_250D_ice Id 14.5 lbf

Factored Vertical Load of All Equipment w/ 250D Ice: ≔WTalleq_4_250D =⋅⋅⎛⎝ +WTeq_4 WTeq_4_250D_ice⎞⎠ Neq_4 OLF250DV 206 lbf
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NESC 250B Wind Load

Area of Equipment w/ Ice: ≔SAeq_4_250B_w_ice =⋅⎛⎝ +Leq_4 ⋅2 rice250B⎞⎠ ⎛⎝ +Weq_4 ⋅2 rice250B⎞⎠ 0.7 ft
2

Factored Wind Load on All Equipment w/ 250B Ice:
≔WLalleq_4_250B =⋅⋅⋅⋅qz250B CdF SAeq_4_250B_w_ice Neq_4 OLF250BT 69 lbf

NESC 250C Wind Load

Area of Equipment w/ Ice: ≔SAeq_4_250C =⋅⎛⎝Leq_4⎞⎠ ⎛⎝Weq_4
⎞⎠ 0.6 ft

2

Factored Wind Load on All 
Equipment:

≔WLalleq_4_250C =⋅⋅⋅⋅⋅qz250C CdF SAeq_4_250C Neq_4 OLF250CT mgrf 242 lbf

NESC 250D Wind Load

Area of Equipment w/ Ice: ≔SAeq_4_250D_w_ice =⋅⎛⎝ +Leq_4 ⋅2 rice250D⎞⎠ ⎛⎝ +Weq_4 ⋅2 rice250D⎞⎠ 0.9 ft
2

≔WLalleq_4_250D =⋅⋅⋅⋅⋅qz250D CdF SAeq_4_250D_w_ice Neq_4 OLF250DT mgrf 43 lbfFactored Wind Load on All Equipment w/ 250D Ice:
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Standard Equipment Calculations - Equipment 5

Equipment Properties

Existing Antenna Carrier: T-Mobile User Defined

Equipment Model: Existing - RFS - APX16PV-16PVL-E (Antenna) User Defined

Equipment Height: ≔Leq_5 ⋅53 in User Defined

Equipment Width: ≔Weq_5 ⋅12.9 in User Defined

Equipment Depth: ≔Deq_5 ⋅3.1 in User Defined

Equipment Weight: ≔WTeq_5 ⋅39.6 lbf User Defined

Equipment Volume: ≔Veq_5 =⋅⋅Leq_5 Weq_5 Deq_5 1.2 ft
3

Equipment Quantity: ≔Neq_5 3 User Defined

NESC 250B Vertical Load

Volume of Equipment w/ Ice: ≔Veq_5_250B_w_ice =⋅⋅⎛⎝ +Leq_5 ⋅2 rice250B⎞⎠ ⎛⎝ +Weq_5 ⋅2 rice250B⎞⎠ ⎛⎝ +Deq_5 ⋅2 rice250B⎞⎠ 1.8 ft
3

Volume of Ice: ≔Veq_5_250B_ice =−Veq_5_250B_w_ice Veq_5 0.6 ft
3

Weight of Ice: ≔WTeq_5_250B_ice =⋅Veq_5_250B_ice Id 31.6 lbf

Factored Vertical Load of All Equipment w/ 250B Ice: ≔WTalleq_5_250B =⋅⋅⎛⎝ +WTeq_5 WTeq_5_250B_ice⎞⎠ Neq_5 OLF250BV 320 lbf

NESC 250C Vertical Load

Factored Vertical Load of All Equipment: ≔WTalleq_5_250C =⋅⋅WTeq_5 Neq_5 OLF250CV 119 lbf

NESC 250D Vertical Load

Volume of Equipment w/ Ice: ≔Veq_5_250D_w_ice =⋅⋅⎛⎝ +Leq_5 ⋅2 rice250D⎞⎠ ⎛⎝ +Weq_5 ⋅2 rice250D⎞⎠ ⎛⎝ +Deq_5 ⋅2 rice250D⎞⎠ 2.4 ft
3

Volume of Ice: ≔Veq_5_250D_ice =−Veq_5_250D_w_ice Veq_5 1.2 ft
3

Weight of Ice: ≔WTeq_5_250D_ice =⋅Veq_5_250D_ice Id 68 lbf

Factored Vertical Load of All Equipment w/ 250D Ice: ≔WTalleq_5_250D =⋅⋅⎛⎝ +WTeq_5 WTeq_5_250D_ice⎞⎠ Neq_5 OLF250DV 323 lbf
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NESC 250B Wind Load

Area of Equipment w/ Ice: ≔SAeq_5_250B_w_ice =⋅⎛⎝ +Leq_5 ⋅2 rice250B⎞⎠ ⎛⎝ +Weq_5 ⋅2 rice250B⎞⎠ 5.2 ft
2

Factored Wind Load on All Equipment w/ 250B Ice: ≔WLalleq_5_250B =⋅⋅⋅⋅qz250B CdF SAeq_5_250B_w_ice Neq_5 OLF250BT 250 lbf

NESC 250C Wind Load

Area of Equipment w/ Ice: ≔SAeq_5_250C =⋅⎛⎝Leq_5⎞⎠ ⎛⎝Weq_5
⎞⎠ 4.7 ft

2

Factored Wind Load on All 
Equipment:

≔WLalleq_5_250C =⋅⋅⋅⋅⋅qz250C CdF SAeq_5_250C Neq_5 OLF250CT mgrf 990 lbf

NESC 250D Wind Load

Area of Equipment w/ Ice: ≔SAeq_5_250D_w_ice =⋅⎛⎝ +Leq_5 ⋅2 rice250D⎞⎠ ⎛⎝ +Weq_5 ⋅2 rice250D⎞⎠ 5.7 ft
2

Factored Wind Load on All Equipment w/ 250D Ice: ≔WLalleq_5_250D =⋅⋅⋅⋅⋅qz250D CdF SAeq_5_250D_w_ice Neq_5 OLF250DT mgrf 140 lbf
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Standard Equipment Calculations - Equipment 6

Equipment Properties

Existing Antenna Carrier: T-Mobile User Defined

Equipment Model: Existing - Remec - G20057A1 (TMA) User Defined

Equipment Height: ≔Leq_6 ⋅13.2 in User Defined

Equipment Width: ≔Weq_6 ⋅6.4 in User Defined

Equipment Depth: ≔Deq_6 ⋅3 in User Defined

Equipment Weight: ≔WTeq_6 ⋅11 lbf User Defined

Equipment Volume: ≔Veq_6 =⋅⋅Leq_6 Weq_6 Deq_6 0.1 ft
3

Equipment Quantity: ≔Neq_6 6 User Defined

NESC 250B Vertical Load

Volume of Equipment w/ Ice: ≔Veq_6_250B_w_ice =⋅⋅⎛⎝ +Leq_6 ⋅2 rice250B⎞⎠ ⎛⎝ +Weq_6 ⋅2 rice250B⎞⎠ ⎛⎝ +Deq_6 ⋅2 rice250B⎞⎠ 0.2 ft
3

Volume of Ice: ≔Veq_6_250B_ice =−Veq_6_250B_w_ice Veq_6 0.1 ft
3

Weight of Ice: ≔WTeq_6_250B_ice =⋅Veq_6_250B_ice Id 5.5 lbf

Factored Vertical Load of All Equipment w/ 250B Ice: ≔WTalleq_6_250B =⋅⋅⎛⎝ +WTeq_6 WTeq_6_250B_ice⎞⎠ Neq_6 OLF250BV 149 lbf

NESC 250C Vertical Load

Factored Vertical Load of All Equipment: ≔WTalleq_6_250C =⋅⋅WTeq_6 Neq_6 OLF250CV 66 lbf

NESC 250D Vertical Load

Volume of Equipment w/ Ice: ≔Veq_6_250D_w_ice =⋅⋅⎛⎝ +Leq_6 ⋅2 rice250D⎞⎠ ⎛⎝ +Weq_6 ⋅2 rice250D⎞⎠ ⎛⎝ +Deq_6 ⋅2 rice250D⎞⎠ 0.4 ft
3

Volume of Ice: ≔Veq_6_250D_ice =−Veq_6_250D_w_ice Veq_6 0.2 ft
3

Weight of Ice: ≔WTeq_6_250D_ice =⋅Veq_6_250D_ice Id 12.7 lbf

Factored Vertical Load of All Equipment w/ 250D Ice: ≔WTalleq_6_250D =⋅⋅⎛⎝ +WTeq_6 WTeq_6_250D_ice⎞⎠ Neq_6 OLF250DV 142 lbf
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NESC 250B Wind Load

Area of Equipment w/ Ice: ≔SAeq_6_250B_w_ice =⋅⎛⎝ +Leq_6 ⋅2 rice250B⎞⎠ ⎛⎝ +Weq_6 ⋅2 rice250B⎞⎠ 0.7 ft
2

Factored Wind Load on All Equipment w/ 250B Ice: ≔WLalleq_6_250B =⋅⋅⋅⋅qz250B CdF SAeq_6_250B_w_ice Neq_6 OLF250BT 70 lbf

NESC 250C Wind Load

Area of Equipment w/ Ice: ≔SAeq_6_250C =⋅⎛⎝Leq_6⎞⎠ ⎛⎝Weq_6
⎞⎠ 0.6 ft

2

Factored Wind Load on All 
Equipment:

≔WLalleq_6_250C =⋅⋅⋅⋅⋅qz250C CdF SAeq_6_250C Neq_6 OLF250CT mgrf 245 lbf

NESC 250D Wind Load

Area of Equipment w/ Ice: ≔SAeq_6_250D_w_ice =⋅⎛⎝ +Leq_6 ⋅2 rice250D⎞⎠ ⎛⎝ +Weq_6 ⋅2 rice250D⎞⎠ 0.9 ft
2

Factored Wind Load on All Equipment w/ 250D Ice: ≔WLalleq_6_250D =⋅⋅⋅⋅⋅qz250D CdF SAeq_6_250D_w_ice Neq_6 OLF250DT mgrf 44 lbf
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Standard Equipment Calculations - Mount Pipes 1

Equipment Properties

Existing Antenna Carrier: AT&T / T-Mobile Platforms User Defined

Equipment Model: Mounting Pipes User Defined

Pipe Height: ≔Lpipe_1 ⋅72 in User Defined

Pipe Diameter: ≔Wpipe_1 ⋅2.375 in User Defined

Pipe Weight: ≔WTpipe_1 ⋅21.9 lbf User Defined

Pipe Volume: ≔Vpipe_1 =⋅Lpipe_1 ―――――
⎛⎝ ⋅⎛⎝Wpipe_1

⎞⎠
2
π⎞⎠

4
0.2 ft

3

Pipe Quantity: ≔Npipe_1 12 User Defined

NESC 250B Vertical Load

Volume of Pipe w/ Ice: ≔Vpipe_1_250B_w_ice =⋅⎛⎝ +Lpipe_1 ⋅2 rice250B⎞⎠ ――――――――

⎛
⎝ ⋅⎛⎝ +Wpipe_1 ⋅2 rice250B⎞⎠

2

π
⎞
⎠

4
0.4 ft

3

Volume of Ice: ≔Vpipe_1_250B_ice =−Vpipe_1_250B_w_ice Vpipe_1 0.2 ft
3

Weight of Ice: ≔WTpipe_1_250B_ice =⋅Vpipe_1_250B_ice Id 11 lbf

Factored Vertical Load of All Equipment w/ 250B Ice: ≔WTallpipe_1_250B =⋅⋅⎛⎝ +WTpipe_1 WTpipe_1_250B_ice⎞⎠ Npipe_1 OLF250BV 593 lbf

NESC 250C Vertical Load

Factored Vertical Load of All Equipment: ≔WTallpipe_1_250C =⋅⋅WTpipe_1 Npipe_1 OLF250CV 263 lbf

NESC 250D Vertical Load

Volume of Pipe w/ Ice: ≔Vpipe_1_250D_w_ice =⋅⎛⎝ +Lpipe_1 ⋅2 rice250D⎞⎠ ――――――――

⎛
⎝ ⋅⎛⎝ +Wpipe_1 ⋅2 rice250D⎞⎠

2

π
⎞
⎠

4
0.6 ft

3

Volume of Ice: ≔Vpipe_1_250D_ice =−Vpipe_1_250D_w_ice Vpipe_1 0.5 ft
3

Weight of Ice: ≔WTpipe_1_250D_ice =⋅Vpipe_1_250D_ice Id 26.2 lbf

Factored Vertical Load of All Equipment w/ 250B Ice: ≔WTallpipe_1_250D =⋅⋅⎛⎝ +WTpipe_1 WTpipe_1_250D_ice⎞⎠ Npipe_1 OLF250DV 577 lbf
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NESC 250B Wind Load

Area of PIpe w/ Ice: ≔SApipe_1_250B_w_ice =⋅⎛⎝ +Lpipe_1 ⋅2 rice250B⎞⎠ ⎛⎝ +Wpipe_1 ⋅2 rice250B⎞⎠ 1.7 ft
2

Factored Wind Load on Pipe w/ 250B Ice: ≔WLallpipe_1_250B =⋅⋅⋅⋅qz250B CdR SApipe_1_250B_w_ice Npipe_1 OLF250BT 267 lbf

NESC 250C Wind Load

Area of Pipe w/ Ice: ≔SApipe_1_250C =⋅⎛⎝Lpipe_1⎞⎠ ⎛⎝Wpipe_1
⎞⎠ 1.2 ft

2

Factored Wind Load on All Pipe: ≔WLallpipe_1_250C =⋅⋅⋅⋅⋅qz250C CdR SApipe_1_250C Npipe_1 OLF250CT mgrf 804 lbf

NESC 250D Wind Load

Area of Pipe w/ Ice: ≔SApipe_1_250D_w_ice =⋅⎛⎝ +Lpipe_1 ⋅2 rice250D⎞⎠ ⎛⎝ +Wpipe_1 ⋅2 rice250D⎞⎠ 2.2 ft
2

Factored Wind Load on Pipe w/ 250D Ice: ≔WLallpipe_1_250D =⋅⋅⋅⋅⋅qz250D CdR SApipe_1_250D_w_ice Npipe_1 OLF250DT mgrf 180 lbf
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Standard Platform Calculations - Platform 1

Mount Properties

Existing Antenna Carrier: AT&T User Defined

Platform Model: Penn Summit 14' Low Profile Platform w/ 
Handrail Kit

User Defined

Platform Area w/o Ice: ≔CAAA_plt_1 =+23.1 ft
2

6 ft
2

29.1 ft
2 User Defined (Includes TIA shape factor)

Platform Area w/ 1/2" Ice: ≔CAAA_plt_1_250B =+26.8 ft
2

8.5 ft
2

35.3 ft
2 User Defined (Includes TIA shape factor)

Platform Area w/ 1" Ice: ≔CAAA_plt_1_250D =+30.5 ft
2

11 ft
2

41.5 ft
2 User Defined (Includes TIA shape factor)

Platform Weight w/o Ice: ≔WTplt_1 =+2100 lbf 260 lbf 2360 lbf User Defined

Platform Weight w/ 1/2" Ice: ≔WTplt_1_250B =+2500 lbf 340 lbf 2840 lbf User Defined

Platform Weight w/ 1" Ice: ≔WTplt_1_250D =+2900 lbf 420 lbf 3320 lbf User Defined

NESC 250B Vertical Load

Factored Vertical Load of Platform w/ 250B Ice: ≔WTallplt_1_250B =⋅WTplt_1_250B OLF250BV 4260 lbf

NESC 250C Vertical Load

Factored Vertical Load of Platform: ≔WTallplt_1_250C =⋅WTplt_1 OLF250CV 2360 lbf

NESC 250D Vertical Load

Factored Vertical Load of Platform w/ 250D Ice: ≔WTallplt_1_250D =⋅WTplt_1_250D OLF250DV 3320 lbf

NESC 250B Wind Load

Factored Wind Load on Platform w/ 250B Ice: ≔WLallplt_1_250B =⋅⋅⋅qz250B CdF CAAA_plt_1_250B OLF250BT 564 lbf

NESC 250C Wind Load

Factored Wind Load on Platform: ≔WLallplt_1_250C =⋅⋅⋅qz250C CAAA_plt_1 OLF250CT mgrf 1264 lbf

NESC 250D Wind Load

Factored Wind Load on Platform w/ 250D Ice: ≔WLallplt_1_250D =⋅⋅⋅qz250D CAAA_plt_1_250D OLF250DT mgrf 212 lbf
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Standard Platform Calculations - Platform 2

Mount Properties

Existing Antenna Carrier: T-Mobile User Defined

Platform Model: Penn Summit 14' Low Profile Platform User Defined

Platform Area w/o Ice: ≔CAAA_plt_2 ⋅23.1 ft
2 User Defined (Includes TIA shape factor)

Platform Area w/ 1/2" Ice: ≔CAAA_plt_2_250B 26.8 ft
2 User Defined (Includes TIA shape factor)

Platform Area w/ 1" Ice: ≔CAAA_plt_2_250D 30.5 ft
2 User Defined (Includes TIA shape factor)

Platform Weight w/o Ice: ≔WTplt_2 ⋅2100 lbf User Defined

Platform Weight w/ 1/2" Ice: ≔WTplt_2_250B ⋅2500 lbf User Defined

Platform Weight w/ 1" Ice: ≔WTplt_2_250D ⋅2900 lbf User Defined

NESC 250B Vertical Load

Factored Vertical Load of Platform w/ 250B Ice: ≔WTallplt_2_250B =⋅WTplt_2_250B OLF250BV 3750 lbf

NESC 250C Vertical Load

Factored Vertical Load of Platform: ≔WTallplt_2_250C =⋅WTplt_2 OLF250CV 2100 lbf

NESC 250D Vertical Load

Factored Vertical Load of Platform w/ 250D Ice: ≔WTallplt_2_250D =⋅WTplt_2_250D OLF250DV 2900 lbf

NESC 250B Wind Load

Factored Wind Load on Platform w/ 250B Ice: ≔WLallplt_2_250B =⋅⋅⋅qz250B CdF CAAA_plt_2_250B OLF250BT 428 lbf

NESC 250C Wind Load

Factored Wind Load on Platform: ≔WLallplt_2_250C =⋅⋅⋅qz250C CAAA_plt_2 OLF250CT mgrf 1003 lbf

NESC 250D Wind Load

Factored Wind Load on Platform w/ 250D Ice: ≔WLallplt_2_250D =⋅⋅⋅qz250D CAAA_plt_2_250D OLF250DT mgrf 156 lbf
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Standard Coax Calculations - Coax 1

Mount Properties

Existing Antenna Carrier: AT&T User Defined

Coax Outer Diameter: ≔Dcoax_1 1.98 in User Defined

Coax Weight / Ft: ≔WTcoax_1 1.04 lbf User Defined

Coax Volume / Ft: ≔Vcoax_1 =⋅1 ft ―――――
⎛⎝ ⋅⎛⎝Dcoax_1

⎞⎠
2
π⎞⎠

4
0.02 ft

3

Coax Quantity: ≔Ncoax_1 24 User Defined

Coax Projected Quantity: ≔NPcoax_1 0 User Defined

Coax Length: ≔Lcoax_1 116.5 (Feet) User Defined

NESC 250B Vertical Load

Volume of Coax w/ Ice / Ft: ≔Vcoax_1_250B_w_ice =⋅1 ft ――――――――

⎛
⎝ ⋅⎛⎝ +Dcoax_1 ⋅2 rice250B⎞⎠

2

π
⎞
⎠

4
0.05 ft

3

Volume of Ice / Ft: ≔Vcoax_1_250B_ice =−Vcoax_1_250B_w_ice Vcoax_1 0.03 ft
3

Weight of Ice / Ft: ≔WTcoax_1_250B_ice =⋅Vcoax_1_250B_ice Id 1.5 lbf

Factored Vertical Load of All Coax w/ 250B Ice: ≔WTallcoax_1_250B =⋅⋅⋅⎛⎝ +WTcoax_1 WTcoax_1_250B_ice⎞⎠ Ncoax_1 Lcoax_1 OLF250BV 10829 lbf

NESC 250C Vertical Load

Factored Vertical Load of All Coax: ≔WTallcoax_1_250C =⋅⋅⋅WTcoax_1 Ncoax_1 Lcoax_1 OLF250CV 2908 lbf

NESC 250D Vertical Load

≔Vcoax_1_250D_w_ice =⋅1 ft ――――――――

⎛
⎝ ⋅⎛⎝ +Dcoax_1 ⋅2 rice250D⎞⎠

2

π
⎞
⎠

4
0.09 ft

3

Volume of Coax w/ Ice / Ft:

Volume of Ice / Ft: ≔Vcoax_1_250D_ice =−Vcoax_1_250D_w_ice Vcoax_1 0.07 ft
3

Weight of Ice / Ft: ≔WTcoax_1_250D_ice =⋅Vcoax_1_250D_ice Id 3.7 lbf

Factored Vertical Load of All Coax w/ 250D Ice: ≔WTallcoax_1_250D =⋅⋅⋅⎛⎝ +WTcoax_1 WTcoax_1_250D_ice⎞⎠ Ncoax_1 Lcoax_1 OLF250DV 13269 lbf
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NESC 250B Wind Load

Area of Coax w/ Ice / Ft: ≔SAcoax_1_250B_w_ice =⋅1 ft ⎛⎝ +Dcoax_1 ⋅2 rice250B⎞⎠ 0.25 ft
2

Factored Wind Load on Coax w/ 250B Ice: ≔WLallcoax_1_250B =⋅⋅⋅⋅⋅qz250B Cdcoax SAcoax_1_250B_w_ice NPcoax_1 Lcoax_1 OLF250BT 0 lbf

NESC 250C Wind Load

Area of Coax w/ Ice / Ft: ≔SAcoax_1_250C =⋅1 ft ⎛⎝Dcoax_1
⎞⎠ 0.17 ft

2

Factored Wind Load on All Pipe: ≔WLallcoax_1_250C =⋅⋅⋅⋅⋅⋅qz250C Cdcoax SAcoax_1_250C NPcoax_1 Lcoax_1 OLF250CT mgrf 0 lbf

NESC 250D Wind Load

Area of Coax w/ Ice / Ft: ≔SAcoax_1_250D_w_ice =⋅1 ft ⎛⎝ +Dcoax_1 ⋅2 rice250D⎞⎠ 0.3 ft
2

Factored Wind Load on Pipe w/ 250D Ice: ≔WLallcoax_1_250D =⋅⋅⋅⋅⋅⋅qz250D Cdcoax SAcoax_1_250D_w_ice NPcoax_1 Lcoax_1 OLF250DT mgrf 0 lbf
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Standard Coax Calculations - Coax 2

Mount Properties

Existing Antenna Carrier: T-Mobile User Defined

Coax Outer Diameter: ≔Dcoax_2 1.98 in User Defined

Coax Weight / Ft: ≔WTcoax_2 1.04 lbf User Defined

Coax Volume / Ft: ≔Vcoax_2 =⋅1 ft ―――――
⎛⎝ ⋅⎛⎝Dcoax_2

⎞⎠
2
π⎞⎠

4
0.02 ft

3

Coax Quantity: ≔Ncoax_2 6 User Defined

Coax Projected Quantity: ≔NPcoax_2 0 User Defined

Coax Length: ≔Lcoax_2 106 (Feet) User Defined

NESC 250B Vertical Load

Volume of Coax w/ Ice / Ft: ≔Vcoax_2_250B_w_ice =⋅1 ft ――――――――

⎛
⎝ ⋅⎛⎝ +Dcoax_2 ⋅2 rice250B⎞⎠

2

π
⎞
⎠

4
0.05 ft

3

Volume of Ice / Ft: ≔Vcoax_2_250B_ice =−Vcoax_2_250B_w_ice Vcoax_1 0.03 ft
3

Weight of Ice / Ft: ≔WTcoax_2_250B_ice =⋅Vcoax_2_250B_ice Id 1.5 lbf

Factored Vertical Load of All Coax w/ 250B Ice: ≔WTallcoax_2_250B =⋅⋅⋅⎛⎝ +WTcoax_2 WTcoax_2_250B_ice⎞⎠ Ncoax_2 Lcoax_2 OLF250BV 2463 lbf

NESC 250C Vertical Load

Factored Vertical Load of All Coax: ≔WTallcoax_2_250C =⋅⋅⋅WTcoax_2 Ncoax_2 Lcoax_2 OLF250CV 661 lbf

NESC 250D Vertical Load

≔Vcoax_2_250D_w_ice =⋅1 ft ――――――――

⎛
⎝ ⋅⎛⎝ +Dcoax_2 ⋅2 rice250D⎞⎠

2

π
⎞
⎠

4
0.09 ft

3

Volume of Coax w/ Ice / Ft:

Volume of Ice / Ft: ≔Vcoax_2_250D_ice =−Vcoax_2_250D_w_ice Vcoax_2 0.07 ft
3

Weight of Ice / Ft: ≔WTcoax_2_250D_ice =⋅Vcoax_2_250D_ice Id 3.7 lbf

Factored Vertical Load of All Coax w/ 250D Ice: ≔WTallcoax_2_250D =⋅⋅⋅⎛⎝ +WTcoax_2 WTcoax_2_250D_ice⎞⎠ Ncoax_2 Lcoax_2 OLF250DV 3018 lbf
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NESC 250B Wind Load

Area of Coax w/ Ice / Ft: ≔SAcoax_2_250B_w_ice =⋅1 ft ⎛⎝ +Dcoax_2 ⋅2 rice250B⎞⎠ 0.25 ft
2

Factored Wind Load on Coax w/ 250B Ice: ≔WLallcoax_2_250B =⋅⋅⋅⋅⋅qz250B Cdcoax SAcoax_2_250B_w_ice NPcoax_2 Lcoax_2 OLF250BT 0 lbf

NESC 250C Wind Load

Area of Coax w/ Ice / Ft: ≔SAcoax_2_250C =⋅1 ft ⎛⎝Dcoax_2
⎞⎠ 0.17 ft

2

Factored Wind Load on All Pipe: ≔WLallcoax_2_250C =⋅⋅⋅⋅⋅⋅qz250C Cdcoax SAcoax_2_250C NPcoax_2 Lcoax_2 OLF250CT mgrf 0 lbf

NESC 250D Wind Load

Area of Coax w/ Ice / Ft: ≔SAcoax_2_250D_w_ice =⋅1 ft ⎛⎝ +Dcoax_2 ⋅2 rice250D⎞⎠ 0.3 ft
2

Factored Wind Load on Pipe w/ 250D Ice: ≔WLallcoax_2_250D =⋅⋅⋅⋅⋅⋅qz250D Cdcoax SAcoax_2_250D_w_ice NPcoax_2 Lcoax_2 OLF250DT mgrf 0 lbf
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AT&T Loads @ 116'

NESC 250B Loads Applied In PLS-Pole

≔NESC_250BV =+++++WTalleq_1_250B WTalleq_2_250B WTalleq_3_250B WTalleq_4_250B WTallpipe_1_250B WTallplt_1_250B 6543 lbf

≔NESC_250BT =+++++WLalleq_1_250B WLalleq_2_250B WLalleq_3_250B WLalleq_4_250B WLallpipe_1_250B WLallplt_1_250B 1931 lbf

≔Coax_NESC_250BV =WTallcoax_1_250B 10829 lbf

≔Coax_NESC_250BT =WLallcoax_1_250B 0 lbf

NESC 250C Loads Applied In PLS-Pole

≔NESC_250CV =+++++WTalleq_1_250C WTalleq_2_250C WTalleq_3_250C WTalleq_4_250C WTallpipe_1_250C WTallplt_1_250C 3250 lbf

≔NESC_250CT =+++++WLalleq_1_250C WLalleq_2_250C WLalleq_3_250C WLalleq_4_250C WLallpipe_1_250C WLallplt_1_250C 6335 lbf

≔Coax_NESC_250CV =WTallcoax_1_250C 2908 lbf

≔Coax_NESC_250CT =WLallcoax_1_250C 0 lbf

NESC 250D Loads Applied In PLS-Pole

≔NESC_250DV =+++++WTalleq_1_250D WTalleq_2_250D WTalleq_3_250D WTalleq_4_250D WTallpipe_1_250D WTallplt_1_250D 5606 lbf

≔NESC_250DT =+++++WLalleq_1_250D WLalleq_2_250D WLalleq_3_250D WLalleq_4_250D WLallpipe_1_250D WLallplt_1_250D 1021 lbf

≔Coax_NESC_250DV =WTallcoax_1_250D 13269 lbf

≔Coax_NESC_250DT =WLallcoax_1_250D 0 lbf
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T-Mobile Loads @ 106'

NESC 250B Loads Applied In PLS-Pole

≔NESC_250BV =+++WTalleq_5_250B WTalleq_6_250B WTallpipe_1_250B WTallplt_2_250B 4812 lbf

≔NESC_250BT =+++WLalleq_5_250B WLalleq_6_250B WLallpipe_1_250B WLallplt_2_250B 1014 lbf

≔Coax_NESC_250BV =WTallcoax_2_250B 2463 lbf

≔Coax_NESC_250BT =WLallcoax_2_250B 0 lbf

NESC 250C Loads Applied In PLS-Pole

≔NESC_250CV =+++WTalleq_5_250C WTalleq_6_250C WTallpipe_1_250C WTallplt_2_250C 2548 lbf

≔NESC_250CT =+++WLalleq_5_250C WLalleq_6_250C WLallpipe_1_250C WLallplt_2_250C 3041 lbf

≔Coax_NESC_250CV =WTallcoax_2_250C 661 lbf

≔Coax_NESC_250CT =WLallcoax_2_250C 0 lbf

NESC 250D Loads Applied In PLS-Pole

≔NESC_250DV =+++WTalleq_5_250D WTalleq_6_250D WTallpipe_1_250D WTallplt_2_250D 3942 lbf

≔NESC_250DT =+++WLalleq_5_250D WLalleq_6_250D WLallpipe_1_250D WLallplt_2_250D 519 lbf

≔Coax_NESC_250DV =WTallcoax_2_250D 3018 lbf

≔Coax_NESC_250DT =WLallcoax_2_250D 0 lbf
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COMPUTER OUTPUT  
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 Handrail Kit  118 (2) 7770.00 w/ Mount Pipe  116 (2) 7770.00 w/ Mount Pipe  116 (4) LGP21401  116 (4) LGP21401  116 (4) LGP21401  116 HPA-65R-BUU-H6 w/ Mount Pipe  116 HPA-65R-BUU-H6 w/ Mount Pipe  116 HPA-65R-BUU-H6 w/ Mount Pipe  116 TMA2061F1V1-1  116 TMA2061F1V1-1  116 TMA2061F1V1-1  116 (2) 7770.00 w/ Mount Pipe  116 2.375" OD x 6' Mount Pipe  116 2.375" OD x 6' Mount Pipe  116 2.375" OD x 6' Mount Pipe  116 Penn Summit 14' Low Profile Platform  114 APX16PV-16PVL-E w/ Mount Pipe  106 APX16PV-16PVL-E w/ Mount Pipe  106 APX16PV-16PVL-E w/ Mount Pipe  106 (2) Remec G20057A1  106 (2) Remec G20057A1  106 (2) Remec G20057A1  106 Penn Summit 14' Low Profile Platform  106 (2) 2.375" OD x 6' Mount Pipe  106 (2) 2.375" OD x 6' Mount Pipe  106 (2) 2.375" OD x 6' Mount Pipe  106DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 Handrail Kit  118

 (2) 7770.00 w/ Mount Pipe  116

 (2) 7770.00 w/ Mount Pipe  116

 (4) LGP21401  116

 (4) LGP21401  116

 (4) LGP21401  116

 HPA-65R-BUU-H6 w/ Mount Pipe  116

 HPA-65R-BUU-H6 w/ Mount Pipe  116

 HPA-65R-BUU-H6 w/ Mount Pipe  116

 TMA2061F1V1-1  116

 TMA2061F1V1-1  116

 TMA2061F1V1-1  116

 (2) 7770.00 w/ Mount Pipe  116

 2.375" OD x 6' Mount Pipe  116

 2.375" OD x 6' Mount Pipe  116

 2.375" OD x 6' Mount Pipe  116

 Penn Summit 14' Low Profile Platform  114

 APX16PV-16PVL-E w/ Mount Pipe  106

 APX16PV-16PVL-E w/ Mount Pipe  106

 APX16PV-16PVL-E w/ Mount Pipe  106

 (2) Remec G20057A1  106

 (2) Remec G20057A1  106

 (2) Remec G20057A1  106

 Penn Summit 14' Low Profile Platform  106

 (2) 2.375" OD x 6' Mount Pipe  106

 (2) 2.375" OD x 6' Mount Pipe  106

 (2) 2.375" OD x 6' Mount Pipe  106

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in New Haven County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 97 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to 

 increase in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Structure Class II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 30.5%
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  Tower Input Data    
 
 
There is a pole section. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

 Tower is located in New Haven County, Connecticut. 
 Basic wind speed of 97 mph. 
 Structure Class II. 
 Exposure Category C. 
 Topographic Category 1. 
 Crest Height 0.00 ft. 
 Nominal ice thickness of 0.7500 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56 pcf. 
 A wind speed of 50 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in pole design is 1. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned   Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 

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

 
 
 

  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 116.50-96.00 20.50   12 20.0000 26.6660 0.1875 0.7500 A572-65 
(65 ksi) 
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 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 20.7055 11.9618 599.3230 7.0929 10.3600 57.8497 1214.3908 5.8872 4.8575 25.907 
  27.6067 15.9864 1430.6165 9.4793 13.8130 103.5704 2898.8169 7.8680 6.6440 35.435 

 
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 
116.50-96.00 

      1 1 1       

 

 

 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 

or 
Leg  

Allow 

Shield 

Component 

Type 

Placement 

 
ft 

Total 

Number 

 CAAA 

 
ft2/ft 

Weight 

 
plf 

LDF7-50A(1-5/8'') C No Inside Pole 116.50 - 96.00 24 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.82 
0.82 
0.82 

****                 
LDF7-50A(1-5/8'') C No Inside Pole 106.00 - 96.00 6 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.82 
0.82 
0.82 

 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 

Section 

Tower 

 Elevation 
ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 

 
K 

L1 116.50-96.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.45 

 
 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 
Tower 

Section 

Tower 

 Elevation 

ft 

Face 

or 

Leg  

Ice 

Thickness 

in 

AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 

 

K 

L1 116.50-96.00 A 
B 
C 

1.685 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.00 
0.00 
0.45 
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   Feed Line Center of Pressure     
 

 Section Elevation  

 
ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 116.50-96.00 0.0000 0.0000 0.0000 0.0000 

 
 
 
 

 Shielding Factor Ka 
 

Tower 

Section 
Feed Line 

Record No. 
Description Feed Line 

Segment Elev. 
Ka 

No Ice 
Ka 

Ice 

 

   Discrete Tower Loads    
 

Description Face 

or 

Leg 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

ft 
ft 

Azimuth 

Adjustment 

 
 

° 

Placement 

 

 
 

ft 

 CAAA 

Front 

 
 

ft2 

CAAA 

Side 

 
 

ft2 

Weight 

 

 
 

K 

(2) 7770.00 w/ Mount Pipe A From Leg 4.00 
0.00 
0.00 

0.0000 116.00 No Ice 
1/2'' Ice 
1'' Ice 

5.75 
6.18 
6.61 

4.25 
5.01 
5.71 

0.06 
0.10 
0.16 

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

0.0000 116.00 No Ice 
1/2'' Ice 
1'' Ice 

5.75 
6.18 
6.61 

4.25 
5.01 
5.71 

0.06 
0.10 
0.16 

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

0.0000 116.00 No Ice 
1/2'' Ice 
1'' Ice 

5.75 
6.18 
6.61 

4.25 
5.01 
5.71 

0.06 
0.10 
0.16 

(4) LGP21401 A From Leg 4.00 
0.00 
0.00 

0.0000 116.00 No Ice 
1/2'' Ice 
1'' Ice 

1.10 
1.24 
1.38 

0.35 
0.44 
0.54 

0.01 
0.02 
0.03 

(4) LGP21401 B From Leg 4.00 
0.00 
0.00 

0.0000 116.00 No Ice 
1/2'' Ice 
1'' Ice 

1.10 
1.24 
1.38 

0.35 
0.44 
0.54 

0.01 
0.02 
0.03 

(4) LGP21401 C From Leg 4.00 
0.00 
0.00 

0.0000 116.00 No Ice 
1/2'' Ice 
1'' Ice 

1.10 
1.24 
1.38 

0.35 
0.44 
0.54 

0.01 
0.02 
0.03 

HPA-65R-BUU-H6 w/ 
Mount Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 116.00 No Ice 
1/2'' Ice 
1'' Ice 

9.90 
10.47 
11.01 

8.11 
9.30 
10.21 

0.08 
0.16 
0.25 

HPA-65R-BUU-H6 w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 116.00 No Ice 
1/2'' Ice 
1'' Ice 

9.90 
10.47 
11.01 

8.11 
9.30 
10.21 

0.08 
0.16 
0.25 

HPA-65R-BUU-H6 w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 116.00 No Ice 
1/2'' Ice 
1'' Ice 

9.90 
10.47 
11.01 

8.11 
9.30 
10.21 

0.08 
0.16 
0.25 

TMA2061F1V1-1 A From Leg 4.00 
0.00 
0.00 

0.0000 116.00 No Ice 
1/2'' Ice 
1'' Ice 

0.94 
1.07 
1.20 

0.62 
0.73 
0.85 

0.02 
0.03 
0.04 

TMA2061F1V1-1 B From Leg 4.00 
0.00 
0.00 

0.0000 116.00 No Ice 
1/2'' Ice 
1'' Ice 

0.94 
1.07 
1.20 

0.62 
0.73 
0.85 

0.02 
0.03 
0.04 

TMA2061F1V1-1 C From Leg 4.00 
0.00 

0.0000 116.00 No Ice 
1/2'' Ice 

0.94 
1.07 

0.62 
0.73 

0.02 
0.03 
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13:16:40 01/11/18  
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FAX: 614.448.4105 

Client 

AT&T / Smartlink 
Designed by 

James 

Antoszewski 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 

Vert 
ft 

ft 

ft 

Azimuth 
Adjustment 

 

 
° 

Placement 
 

 

 
ft 

 CAAA 
Front 

 

 
ft2 

CAAA 
Side 

 

 
ft2 

Weight 
 

 

 
K 

0.00 1'' Ice 1.20 0.85 0.04 
Penn Summit 14' Low Profile 

Platform 
C None   0.0000 114.00 No Ice 

1/2'' Ice 
1'' Ice 

23.10 
26.80 
30.50 

23.10 
26.80 
30.50 

2.10 
2.50 
2.90 

Handrail Kit C From Leg 0.00 
0.00 
0.00 

0.0000 118.00 No Ice 
1/2'' Ice 
1'' Ice 

6.00 
8.50 
11.00 

6.00 
8.50 
11.00 

0.26 
0.34 
0.42 

2.375'' OD x 6' Mount Pipe A From Leg 4.00 
0.00 
0.00 

0.0000 116.00 No Ice 
1/2'' Ice 
1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.03 
0.04 
0.05 

2.375'' OD x 6' Mount Pipe B From Leg 4.00 
0.00 
0.00 

0.0000 116.00 No Ice 
1/2'' Ice 
1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.03 
0.04 
0.05 

2.375'' OD x 6' Mount Pipe C From Leg 4.00 
0.00 
0.00 

0.0000 116.00 No Ice 
1/2'' Ice 
1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.03 
0.04 
0.05 

******                   
APX16PV-16PVL-E w/ 

Mount Pipe 
A From Leg 4.00 

0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' Ice 
1'' Ice 

6.31 
6.74 
7.17 

3.29 
4.00 
4.66 

0.06 
0.11 
0.16 

APX16PV-16PVL-E w/ 
Mount Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' Ice 
1'' Ice 

6.31 
6.74 
7.17 

3.29 
4.00 
4.66 

0.06 
0.11 
0.16 

APX16PV-16PVL-E w/ 
Mount Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' Ice 
1'' Ice 

6.31 
6.74 
7.17 

3.29 
4.00 
4.66 

0.06 
0.11 
0.16 

(2) Remec G20057A1 A From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' Ice 
1'' Ice 

0.70 
0.82 
0.94 

0.35 
0.44 
0.54 

0.01 
0.02 
0.02 

(2) Remec G20057A1 B From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' Ice 
1'' Ice 

0.70 
0.82 
0.94 

0.35 
0.44 
0.54 

0.01 
0.02 
0.02 

(2) Remec G20057A1 C From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' Ice 
1'' Ice 

0.70 
0.82 
0.94 

0.35 
0.44 
0.54 

0.01 
0.02 
0.02 

Penn Summit 14' Low Profile 
Platform 

C None   0.0000 106.00 No Ice 
1/2'' Ice 
1'' Ice 

23.10 
26.80 
30.50 

23.10 
26.80 
30.50 

2.10 
2.50 
2.90 

(2) 2.375'' OD x 6' Mount 
Pipe 

A From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' Ice 
1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.03 
0.04 
0.05 

(2) 2.375'' OD x 6' Mount 
Pipe 

B From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' Ice 
1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.03 
0.04 
0.05 

(2) 2.375'' OD x 6' Mount 
Pipe 

C From Leg 4.00 
0.00 
0.00 

0.0000 106.00 No Ice 
1/2'' Ice 
1'' Ice 

1.43 
1.92 
2.29 

1.43 
1.92 
2.29 

0.03 
0.04 
0.05 

 
 
 
 

   Tower Pressures - No Ice     
 

GH = 1.100 
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AT&T / Smartlink 
Designed by 

James 

Antoszewski 

 
Section 

Elevation 

 
ft 

z  

 

 
ft 

KZ 

 

qz 

 

 

psf 

AG 

 

 
ft2

 

F 

a 

c 
e 

AF 

 

 
ft2

 

AR 

 

 
ft2

 

Aleg 

 

 
ft2

 

Leg 

 % 

 

 

CAAA 

In 

Face 
ft2

 

CAAA 

Out 

Face 
ft2

 

L1 
116.50-96.00 

105.76 1.281 29 41.267 A 
B 
C 

0.000 
0.000 
0.000 

41.267 
41.267 
41.267 

41.267 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

 
 

   Tower Pressure - With Ice    
 

GH = 1.100 

 
Section 

Elevation 
 

ft 

z  

 
 

ft 

KZ 

 

qz 

 

 

psf 

tZ 

 

 

in 

AG 

 

 

ft2
 

F 

a 
c 

e 

AF 

 

 

ft2
 

AR 

 

 

ft2
 

Aleg 

 

 

ft2
 

Leg 

 % 

 

 

CAAA 

In 
Face 

ft2
 

CAAA 

Out 
Face 

ft2
 

L1 116.50-96.00 105.76 1.281 8 1.6853 47.025 A 
B 
C 

0.000 
0.000 
0.000 

47.025 
47.025 
47.025 

47.025 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

 
 
 

   Tower Pressure - Service    
 

GH = 1.100 

 
Section 

Elevation 

 

ft 

z  
 

 

ft 

KZ 

 

qz 

 

 

psf 

AG 

 

 

ft2
 

F 
a 

c 

e 

AF 

 

 

ft2
 

AR 

 

 

ft2
 

Aleg 

 

 

ft2
 

Leg 
 % 

 

 

CAAA 
In 

Face 

ft2
 

CAAA 
Out 

Face 

ft2
 

L1 
116.50-96.00 

105.76 1.281 10 41.267 A 
B 
C 

0.000 
0.000 
0.000 

41.267 
41.267 
41.267 

41.267 100.00 
100.00 
100.00 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

 
 

   Tower Forces - No Ice - Wind Normal To Face    
 

Section 
Elevation 

 

ft 

Add 
Weight 

 

K 

Self 
Weight 

 

K 

F 
a 

c 

e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 

 

ft2 

F 
 

 

K 

w 
 

 

plf 

Ctrl. 
Face 

L1 
116.50-96.00 

0.45 0.97 A 
B 
C 

1 
1 
1 

1 
1 
1 

29 1 
1 
1 

1 
1 
1 

41.267 
41.267 
41.267 

1.33 64.89 C 

Sum Weight: 0.45 0.97         OTM 12.99 
kip-ft 

1.33    

 
 
 
 

   Tower Forces - No Ice - Wind 60 To Face    
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AT&T / Smartlink 
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James 

Antoszewski 

Section 
Elevation 

 

ft 

Add 
Weight 

 

K 

Self 
Weight 

 

K 

F 
a 

c 

e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 

 

ft2 

F 
 

 

K 

w 
 

 

plf 

Ctrl. 
Face 

L1 
116.50-96.00 

0.45 0.97 A 
B 
C 

1 
1 
1 

1 
1 
1 

29 1 
1 
1 

1 
1 
1 

41.267 
41.267 
41.267 

1.33 64.89 C 

Sum Weight: 0.45 0.97         OTM 12.99 
kip-ft 

1.33    

 
 
 
 

   Tower Forces - No Ice - Wind 90 To Face     
 

Section 
Elevation 

 

ft 

Add 
Weight 

 

K 

Self 
Weight 

 

K 

F 
a 

c 

e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 

 

ft2 

F 
 

 

K 

w 
 

 

plf 

Ctrl. 
Face 

L1 
116.50-96.00 

0.45 0.97 A 
B 
C 

1 
1 
1 

1 
1 
1 

29 1 
1 
1 

1 
1 
1 

41.267 
41.267 
41.267 

1.33 64.89 C 

Sum Weight: 0.45 0.97         OTM 12.99 
kip-ft 

1.33    

 
 
 
 

   Tower Forces - With Ice - Wind Normal To Face     
 

Section 
Elevation 

 

ft 

Add 
Weight 

 

K 

Self 
Weight 

 

K 

F 
a 

c 

e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 

 

ft2 

F 
 

 

K 

w 
 

 

plf 

Ctrl. 
Face 

L1 
116.50-96.00 

0.45 2.06 A 
B 
C 

1 
1 
1 

1.2 
1.2 
1.2 

8 1 
1 
1 

1 
1 
1 

47.025 
47.025 
47.025 

0.48 23.58 C 

Sum Weight: 0.45 2.06         OTM 4.72 kip-ft 0.48    

 
 
 
 

   Tower Forces - With Ice - Wind 60 To Face     
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

K 

Self 

Weight 
 

K 

F 

a 
c 

e 

e CF 

 
qz 

 
psf 

DF 

 
DR 

 
AE 

 
 

ft2 

F 

 
 

K 

w 

 
 

plf 

Ctrl. 

Face 

L1 
116.50-96.00 

0.45 2.06 A 
B 
C 

1 
1 
1 

1.2 
1.2 
1.2 

8 1 
1 
1 

1 
1 
1 

47.025 
47.025 
47.025 

0.48 23.58 C 

Sum Weight: 0.45 2.06         OTM 4.72 kip-ft 0.48    
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   Tower Forces - With Ice - Wind 90 To Face     
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

K 

Self 

Weight 
 

K 

F 

a 
c 

e 

e CF 

 
qz 

 
psf 

DF 

 
DR 

 
AE 

 
 

ft2 

F 

 
 

K 

w 

 
 

plf 

Ctrl. 

Face 

L1 
116.50-96.00 

0.45 2.06 A 
B 
C 

1 
1 
1 

1.2 
1.2 
1.2 

8 1 
1 
1 

1 
1 
1 

47.025 
47.025 
47.025 

0.48 23.58 C 

Sum Weight: 0.45 2.06         OTM 4.72 kip-ft 0.48    

 
 
 
 

   Tower Forces - Service - Wind Normal To Face    
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
K 

Self 

Weight 

 
K 

F 

a 

c 
e 

e CF 

 
qz 

 

psf 

DF 

 
DR 

 
AE 

 

 
ft2 

F 

 

 
K 

w 

 

 
plf 

Ctrl. 

Face 

L1 
116.50-96.00 

0.45 0.97 A 
B 
C 

1 
1 
1 

1 
1 
1 

10 1 
1 
1 

1 
1 
1 

41.267 
41.267 
41.267 

0.46 22.21 C 

Sum Weight: 0.45 0.97         OTM 4.45 kip-ft 0.46    

 
 
 
 

   Tower Forces - Service - Wind 60 To Face    
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 

c 
e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 

 
ft2 

F 
 

 
K 

w 
 

 
plf 

Ctrl. 
Face 

L1 
116.50-96.00 

0.45 0.97 A 
B 
C 

1 
1 
1 

1 
1 
1 

10 1 
1 
1 

1 
1 
1 

41.267 
41.267 
41.267 

0.46 22.21 C 

Sum Weight: 0.45 0.97         OTM 4.45 kip-ft 0.46    

 
 
 
 

   Tower Forces - Service - Wind 90 To Face     
 

Section 
Elevation 

 

ft 

Add 
Weight 

 

K 

Self 
Weight 

 

K 

F 
a 

c 

e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 

 

ft2 

F 
 

 

K 

w 
 

 

plf 

Ctrl. 
Face 

L1 
116.50-96.00 

0.45 0.97 A 
B 
C 

1 
1 
1 

1 
1 
1 

10 1 
1 
1 

1 
1 
1 

41.267 
41.267 
41.267 

0.46 22.21 C 

Sum Weight: 0.45 0.97         OTM 4.45 kip-ft 0.46    
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 Force Totals      
 

Load 
Case 

Vertical 
Forces 

 

K 

Sum of 
Forces 

X 

K 

Sum of 
Forces 

Z 

K 

 Sum of 
Overturning 

Moments, Mx 

kip-ft 

 Sum of 
Overturning 

Moments, Mz 

kip-ft 

Sum of Torques 
 

 

kip-ft 
Leg Weight 0.97      
Bracing Weight 0.00      
Total Member Self-Weight 0.97   0.11 0.18  
Total Weight 7.17   0.11 0.18  
Wind 0 deg - No Ice  0.00 -6.25 -94.28 0.18 -0.14 
Wind 30 deg - No Ice  3.12 -5.41 -81.63 -47.01 -0.08 
Wind 60 deg - No Ice  5.41 -3.12 -47.09 -81.56 0.00 
Wind 90 deg - No Ice  6.25 0.00 0.11 -94.20 0.08 
Wind 120 deg - No Ice  5.41 3.12 47.30 -81.56 0.14 
Wind 150 deg - No Ice  3.12 5.41 81.85 -47.01 0.16 
Wind 180 deg - No Ice  0.00 6.25 94.49 0.18 0.14 
Wind 210 deg - No Ice  -3.12 5.41 81.85 47.38 0.08 
Wind 240 deg - No Ice  -5.41 3.12 47.30 81.92 0.00 
Wind 270 deg - No Ice  -6.25 0.00 0.11 94.57 -0.08 
Wind 300 deg - No Ice  -5.41 -3.12 -47.09 81.92 -0.14 
Wind 330 deg - No Ice  -3.12 -5.41 -81.63 47.38 -0.16 
Member Ice 1.08      
Total Weight Ice 15.04   0.23 0.39  
Wind 0 deg - Ice  0.00 -2.49 -37.49 0.39 -0.09 
Wind 30 deg - Ice  1.24 -2.15 -32.44 -18.47 -0.05 
Wind 60 deg - Ice  2.15 -1.24 -18.63 -32.27 0.00 
Wind 90 deg - Ice  2.49 0.00 0.23 -37.33 0.05 
Wind 120 deg - Ice  2.15 1.24 19.08 -32.27 0.09 
Wind 150 deg - Ice  1.24 2.15 32.89 -18.47 0.11 
Wind 180 deg - Ice  0.00 2.49 37.94 0.39 0.09 
Wind 210 deg - Ice  -1.24 2.15 32.89 19.25 0.05 
Wind 240 deg - Ice  -2.15 1.24 19.08 33.05 0.00 
Wind 270 deg - Ice  -2.49 0.00 0.23 38.11 -0.05 
Wind 300 deg - Ice  -2.15 -1.24 -18.63 33.05 -0.09 
Wind 330 deg - Ice  -1.24 -2.15 -32.44 19.25 -0.11 
Total Weight 7.17   0.11 0.18  
Wind 0 deg - Service  0.00 -2.14 -32.20 0.18 -0.05 
Wind 30 deg - Service  1.07 -1.85 -27.88 -15.97 -0.03 
Wind 60 deg - Service  1.85 -1.07 -16.05 -27.80 0.00 
Wind 90 deg - Service  2.14 0.00 0.11 -32.13 0.03 
Wind 120 deg - Service  1.85 1.07 16.26 -27.80 0.05 
Wind 150 deg - Service  1.07 1.85 28.09 -15.97 0.06 
Wind 180 deg - Service  0.00 2.14 32.42 0.18 0.05 
Wind 210 deg - Service  -1.07 1.85 28.09 16.34 0.03 
Wind 240 deg - Service  -1.85 1.07 16.26 28.17 0.00 
Wind 270 deg - Service  -2.14 0.00 0.11 32.50 -0.03 
Wind 300 deg - Service  -1.85 -1.07 -16.05 28.17 -0.05 
Wind 330 deg - Service  -1.07 -1.85 -27.88 16.34 -0.06 

 
 
 

 Load Combinations    
 
Comb. 

No. 

Description 

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice 
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Comb. 
No. 

Description 

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

10 1.2 Dead+1.6 Wind 120 deg - No Ice 
11 0.9 Dead+1.6 Wind 120 deg - No Ice 
12 1.2 Dead+1.6 Wind 150 deg - No Ice 
13 0.9 Dead+1.6 Wind 150 deg - No Ice 
14 1.2 Dead+1.6 Wind 180 deg - No Ice 
15 0.9 Dead+1.6 Wind 180 deg - No Ice 
16 1.2 Dead+1.6 Wind 210 deg - No Ice 
17 0.9 Dead+1.6 Wind 210 deg - No Ice 
18 1.2 Dead+1.6 Wind 240 deg - No Ice 
19 0.9 Dead+1.6 Wind 240 deg - No Ice 
20 1.2 Dead+1.6 Wind 270 deg - No Ice 
21 0.9 Dead+1.6 Wind 270 deg - No Ice 
22 1.2 Dead+1.6 Wind 300 deg - No Ice 
23 0.9 Dead+1.6 Wind 300 deg - No Ice 
24 1.2 Dead+1.6 Wind 330 deg - No Ice 
25 0.9 Dead+1.6 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 

 
 

  Maximum Member Forces   
 
Section 

No. 

Elevation 

ft 

Component 

Type 

Condition Gov. 

Load 
Comb. 

Axial 

 
K 

Major Axis 

Moment 
kip-ft 

Minor Axis 

Moment 
kip-ft 

L1 116.5 - 96 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 26 -16.48 0.43 -0.25 
      Max. Mx 20 -8.61 151.62 -0.13 
      Max. My 14 -8.61 0.22 -151.53 
      Max. Vy 20 -10.00 151.62 -0.13 
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Town of Hamden Site #CTL02255 / FA #10035414 

Date 

13:16:40 01/11/18  

Columbus, OH 43215 

Phone: 614.22.16679 
FAX: 614.448.4105 

Client 

AT&T / Smartlink 
Designed by 

James 

Antoszewski 

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

      Max. Vx 14 10.00 0.22 -151.53 
      Max. Torque 24     0.27 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 

Load 
Comb. 

Vertical 

K 

Horizontal, X 

K 

Horizontal, Z 

K 

Pole Max. Vert 26 16.48 0.00 0.00 
  Max. Hx 21 6.46 10.00 0.00 
  Max. Hz 3 6.46 0.00 10.00 
  Max. Mx 2 151.27 0.00 10.00 
  Max. Mz 8 151.18 -10.00 0.00 
  Max. Torsion 24 0.27 5.00 8.66 
  Min. Vert 7 6.46 -8.66 5.00 
  Min. Hx 9 6.46 -10.00 0.00 
  Min. Hz 15 6.46 0.00 -10.00 
  Min. Mx 14 -151.53 0.00 -10.00 
  Min. Mz 20 -151.62 10.00 0.00 
  Min. Torsion 12 -0.27 -5.00 -8.66 
      

 
 

 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 7.17 0.00 0.00 0.11 0.18 0.00 
1.2 Dead+1.6 Wind 0 deg - No 
Ice 

8.61 0.00 -10.00 -151.27 0.22 -0.23 

0.9 Dead+1.6 Wind 0 deg - No 
Ice 

6.46 0.00 -10.00 -151.21 0.17 -0.23 

1.2 Dead+1.6 Wind 30 deg - No 
Ice 

8.61 5.00 -8.66 -130.99 -75.48 -0.13 

0.9 Dead+1.6 Wind 30 deg - No 
Ice 

6.46 5.00 -8.66 -130.94 -75.48 -0.13 

1.2 Dead+1.6 Wind 60 deg - No 
Ice 

8.61 8.66 -5.00 -75.57 -130.89 0.00 

0.9 Dead+1.6 Wind 60 deg - No 
Ice 

6.46 8.66 -5.00 -75.56 -130.87 0.00 

1.2 Dead+1.6 Wind 90 deg - No 
Ice 

8.61 10.00 0.00 0.13 -151.18 0.13 

0.9 Dead+1.6 Wind 90 deg - No 
Ice 

6.46 10.00 0.00 0.10 -151.14 0.13 

1.2 Dead+1.6 Wind 120 deg - 
No Ice 

8.61 8.66 5.00 75.83 -130.89 0.23 

0.9 Dead+1.6 Wind 120 deg - 
No Ice 

6.46 8.66 5.00 75.75 -130.87 0.23 

1.2 Dead+1.6 Wind 150 deg - 
No Ice 

8.61 5.00 8.66 131.24 -75.48 0.27 

0.9 Dead+1.6 Wind 150 deg - 
No Ice 

6.46 5.00 8.66 131.13 -75.48 0.26 

1.2 Dead+1.6 Wind 180 deg - 
No Ice 

8.61 0.00 10.00 151.53 0.22 0.23 
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AT&T / Smartlink 
Designed by 

James 

Antoszewski 

Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
0.9 Dead+1.6 Wind 180 deg - 
No Ice 

6.46 0.00 10.00 151.40 0.17 0.23 

1.2 Dead+1.6 Wind 210 deg - 
No Ice 

8.61 -5.00 8.66 131.24 75.92 0.13 

0.9 Dead+1.6 Wind 210 deg - 
No Ice 

6.46 -5.00 8.66 131.13 75.82 0.13 

1.2 Dead+1.6 Wind 240 deg - 
No Ice 

8.61 -8.66 5.00 75.83 131.34 0.00 

0.9 Dead+1.6 Wind 240 deg - 
No Ice 

6.46 -8.66 5.00 75.75 131.20 0.00 

1.2 Dead+1.6 Wind 270 deg - 
No Ice 

8.61 -10.00 0.00 0.13 151.62 -0.13 

0.9 Dead+1.6 Wind 270 deg - 
No Ice 

6.46 -10.00 0.00 0.10 151.47 -0.13 

1.2 Dead+1.6 Wind 300 deg - 
No Ice 

8.61 -8.66 -5.00 -75.57 131.34 -0.23 

0.9 Dead+1.6 Wind 300 deg - 
No Ice 

6.46 -8.66 -5.00 -75.56 131.20 -0.23 

1.2 Dead+1.6 Wind 330 deg - 
No Ice 

8.61 -5.00 -8.66 -130.99 75.92 -0.27 

0.9 Dead+1.6 Wind 330 deg - 
No Ice 

6.46 -5.00 -8.66 -130.94 75.82 -0.26 

1.2 Dead+1.0 Ice+1.0 Temp 16.48 0.00 0.00 0.25 0.43 0.00 
1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp 

16.48 0.00 -2.49 -37.67 0.43 -0.09 

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

16.48 1.24 -2.15 -32.59 -18.53 -0.05 

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

16.48 2.15 -1.24 -18.71 -32.40 0.00 

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

16.48 2.49 0.00 0.25 -37.48 0.05 

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

16.48 2.15 1.24 19.21 -32.40 0.09 

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

16.48 1.24 2.15 33.08 -18.53 0.11 

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

16.48 0.00 2.49 38.16 0.43 0.09 

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

16.48 -1.24 2.15 33.08 19.39 0.05 

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

16.48 -2.15 1.24 19.21 33.27 0.00 

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

16.48 -2.49 0.00 0.25 38.35 -0.05 

1.2 Dead+1.0 Wind 300 
deg+1.0 Ice+1.0 Temp 

16.48 -2.15 -1.24 -18.71 33.27 -0.09 

1.2 Dead+1.0 Wind 330 
deg+1.0 Ice+1.0 Temp 

16.48 -1.24 -2.15 -32.59 19.39 -0.11 

Dead+Wind 0 deg - Service 7.17 0.00 -2.14 -32.27 0.19 -0.05 
Dead+Wind 30 deg - Service 7.17 1.07 -1.85 -27.93 -16.00 -0.03 
Dead+Wind 60 deg - Service 7.17 1.85 -1.07 -16.08 -27.86 0.00 
Dead+Wind 90 deg - Service 7.17 2.14 0.00 0.11 -32.19 0.03 
Dead+Wind 120 deg - Service 7.17 1.85 1.07 16.30 -27.86 0.05 
Dead+Wind 150 deg - Service 7.17 1.07 1.85 28.15 -16.00 0.06 
Dead+Wind 180 deg - Service 7.17 0.00 2.14 32.49 0.19 0.05 
Dead+Wind 210 deg - Service 7.17 -1.07 1.85 28.15 16.37 0.03 
Dead+Wind 240 deg - Service 7.17 -1.85 1.07 16.30 28.23 0.00 
Dead+Wind 270 deg - Service 7.17 -2.14 0.00 0.11 32.56 -0.03 
Dead+Wind 300 deg - Service 7.17 -1.85 -1.07 -16.08 28.23 -0.05 
Dead+Wind 330 deg - Service 7.17 -1.07 -1.85 -27.93 16.37 -0.06 
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 Solution Summary   
 
 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  

% Error PX 
K 

PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

1 0.00 -7.17 0.00 0.00 7.17 0.00 0.000% 
2 0.00 -8.61 -10.00 0.00 8.61 10.00 0.000% 
3 0.00 -6.46 -10.00 0.00 6.46 10.00 0.000% 
4 5.00 -8.61 -8.66 -5.00 8.61 8.66 0.000% 
5 5.00 -6.46 -8.66 -5.00 6.46 8.66 0.000% 
6 8.66 -8.61 -5.00 -8.66 8.61 5.00 0.000% 
7 8.66 -6.46 -5.00 -8.66 6.46 5.00 0.000% 
8 10.00 -8.61 0.00 -10.00 8.61 0.00 0.000% 
9 10.00 -6.46 0.00 -10.00 6.46 0.00 0.000% 

10 8.66 -8.61 5.00 -8.66 8.61 -5.00 0.000% 
11 8.66 -6.46 5.00 -8.66 6.46 -5.00 0.000% 
12 5.00 -8.61 8.66 -5.00 8.61 -8.66 0.000% 
13 5.00 -6.46 8.66 -5.00 6.46 -8.66 0.000% 
14 0.00 -8.61 10.00 0.00 8.61 -10.00 0.000% 
15 0.00 -6.46 10.00 0.00 6.46 -10.00 0.000% 
16 -5.00 -8.61 8.66 5.00 8.61 -8.66 0.000% 
17 -5.00 -6.46 8.66 5.00 6.46 -8.66 0.000% 
18 -8.66 -8.61 5.00 8.66 8.61 -5.00 0.000% 
19 -8.66 -6.46 5.00 8.66 6.46 -5.00 0.000% 
20 -10.00 -8.61 0.00 10.00 8.61 0.00 0.000% 
21 -10.00 -6.46 0.00 10.00 6.46 0.00 0.000% 
22 -8.66 -8.61 -5.00 8.66 8.61 5.00 0.000% 
23 -8.66 -6.46 -5.00 8.66 6.46 5.00 0.000% 
24 -5.00 -8.61 -8.66 5.00 8.61 8.66 0.000% 
25 -5.00 -6.46 -8.66 5.00 6.46 8.66 0.000% 
26 0.00 -16.48 0.00 0.00 16.48 0.00 0.000% 
27 0.00 -16.48 -2.49 0.00 16.48 2.49 0.000% 
28 1.24 -16.48 -2.15 -1.24 16.48 2.15 0.000% 
29 2.15 -16.48 -1.24 -2.15 16.48 1.24 0.000% 
30 2.49 -16.48 0.00 -2.49 16.48 0.00 0.000% 
31 2.15 -16.48 1.24 -2.15 16.48 -1.24 0.000% 
32 1.24 -16.48 2.15 -1.24 16.48 -2.15 0.000% 
33 0.00 -16.48 2.49 0.00 16.48 -2.49 0.000% 
34 -1.24 -16.48 2.15 1.24 16.48 -2.15 0.000% 
35 -2.15 -16.48 1.24 2.15 16.48 -1.24 0.000% 
36 -2.49 -16.48 0.00 2.49 16.48 0.00 0.000% 
37 -2.15 -16.48 -1.24 2.15 16.48 1.24 0.000% 
38 -1.24 -16.48 -2.15 1.24 16.48 2.15 0.000% 
39 0.00 -7.17 -2.14 0.00 7.17 2.14 0.000% 
40 1.07 -7.17 -1.85 -1.07 7.17 1.85 0.000% 
41 1.85 -7.17 -1.07 -1.85 7.17 1.07 0.000% 
42 2.14 -7.17 0.00 -2.14 7.17 0.00 0.000% 
43 1.85 -7.17 1.07 -1.85 7.17 -1.07 0.000% 
44 1.07 -7.17 1.85 -1.07 7.17 -1.85 0.000% 
45 0.00 -7.17 2.14 0.00 7.17 -2.14 0.000% 
46 -1.07 -7.17 1.85 1.07 7.17 -1.85 0.000% 
47 -1.85 -7.17 1.07 1.85 7.17 -1.07 0.000% 
48 -2.14 -7.17 0.00 2.14 7.17 0.00 0.000% 
49 -1.85 -7.17 -1.07 1.85 7.17 1.07 0.000% 
50 -1.07 -7.17 -1.85 1.07 7.17 1.85 0.000% 

 
 
 

 Non-Linear Convergence Results   
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Load 

Combination 

Converged? Number 

 of Cycles 

Displacement 

Tolerance 

Force 

Tolerance 

1 Yes 6 0.00000001 0.00000001 
2 Yes 6 0.00000001 0.00000001 
3 Yes 6 0.00000001 0.00000001 
4 Yes 6 0.00000001 0.00000001 
5 Yes 6 0.00000001 0.00000001 
6 Yes 6 0.00000001 0.00000001 
7 Yes 6 0.00000001 0.00000001 
8 Yes 6 0.00000001 0.00000001 
9 Yes 6 0.00000001 0.00000001 

10 Yes 6 0.00000001 0.00000001 
11 Yes 6 0.00000001 0.00000001 
12 Yes 6 0.00000001 0.00000001 
13 Yes 6 0.00000001 0.00000001 
14 Yes 6 0.00000001 0.00000001 
15 Yes 6 0.00000001 0.00000001 
16 Yes 6 0.00000001 0.00000001 
17 Yes 6 0.00000001 0.00000001 
18 Yes 6 0.00000001 0.00000001 
19 Yes 6 0.00000001 0.00000001 
20 Yes 6 0.00000001 0.00000001 
21 Yes 6 0.00000001 0.00000001 
22 Yes 6 0.00000001 0.00000001 
23 Yes 6 0.00000001 0.00000001 
24 Yes 6 0.00000001 0.00000001 
25 Yes 6 0.00000001 0.00000001 
26 Yes 6 0.00000001 0.00000001 
27 Yes 6 0.00000001 0.00000001 
28 Yes 6 0.00000001 0.00000001 
29 Yes 6 0.00000001 0.00000001 
30 Yes 6 0.00000001 0.00000001 
31 Yes 6 0.00000001 0.00000001 
32 Yes 6 0.00000001 0.00000001 
33 Yes 6 0.00000001 0.00000001 
34 Yes 6 0.00000001 0.00000001 
35 Yes 6 0.00000001 0.00000001 
36 Yes 6 0.00000001 0.00000001 
37 Yes 6 0.00000001 0.00000001 
38 Yes 6 0.00000001 0.00000001 
39 Yes 6 0.00000001 0.00000001 
40 Yes 6 0.00000001 0.00000001 
41 Yes 6 0.00000001 0.00000001 
42 Yes 6 0.00000001 0.00000001 
43 Yes 6 0.00000001 0.00000001 
44 Yes 6 0.00000001 0.00000001 
45 Yes 6 0.00000001 0.00000001 
46 Yes 6 0.00000001 0.00000001 
47 Yes 6 0.00000001 0.00000001 
48 Yes 6 0.00000001 0.00000001 
49 Yes 6 0.00000001 0.00000001 
50 Yes 6 0.00000001 0.00000001 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 
ft 

Horz. 

Deflection 
in 

Gov. 

Load 
Comb. 

Tilt 

 
° 

Twist 

 
° 
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Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 

° 

Twist 
 

° 

L1 116.5 - 96 0.205 47 0.0730 0.0005 
      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

118.00 Handrail Kit 47 0.205 0.0730 0.0005 Inf 
116.00 (2) 7770.00 w/ Mount Pipe 47 0.200 0.0713 0.0004 Inf 
114.00 Penn Summit 14' Low Profile 

Platform 
47 0.180 0.0641 0.0004 Inf 

106.00 APX16PV-16PVL-E w/ Mount Pipe 47 0.100 0.0356 0.0002 Inf 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 
ft 

Horz. 

Deflection 
in 

Gov. 

Load 
Comb. 

Tilt 

 
° 

Twist 

 
° 

L1 116.5 - 96 0.951 18 0.3368 0.0022 
      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 

° 

Twist 
 

° 

Radius of 
Curvature 

ft 

118.00 Handrail Kit 18 0.951 0.3368 0.0022 Inf 
116.00 (2) 7770.00 w/ Mount Pipe 18 0.927 0.3286 0.0021 Inf 
114.00 Penn Summit 14' Low Profile 

Platform 
18 0.835 0.2958 0.0019 Inf 

106.00 APX16PV-16PVL-E w/ Mount Pipe 18 0.464 0.1643 0.0011 Inf 

  
 
 

 Compression Checks   
 
 

 Pole Design Data    
 
Section 

No. 
Elevation 

 

ft 

Size 
 

L 
 

ft 

Lu 

 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

φPn 
 

K 

Ratio 

Pu 

φPn 

L1 116.5 - 96 (1) TP26.666x20x0.1875 20.50 0.00 0.0 15.9864 -8.61 950.57 0.009  
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 Pole Bending Design Data    
 
Section 

No. 

Elevation 

 
ft 

Size 

 

Mux 

 
kip-ft 

φMnx 

 
kip-ft 

Ratio 

Mux 

φMnx 

Muy 

 
kip-ft 

φMny 

 
kip-ft 

Ratio 

Muy 

φMny 

L1 116.5 - 96 (1) TP26.666x20x0.1875 151.66 513.20 0.296 0.00 513.20 0.000 
                  

 
 

 Pole Shear Design Data    
 
Section 

No. 

Elevation 

 
ft 

Size 

 

Actual 

Vu 

K 

φVn 

 
K 

Ratio 

Vu 

φVn 

Actual 

Tu 

kip-ft 

φTn 

 
kip-ft 

Ratio 

Tu 

φTn 

L1 116.5 - 96 (1) TP26.666x20x0.1875 10.00 475.28 0.021 0.00 1040.61 0.000 
                  

 
 
 

 Pole Interaction Design Data    
 
Section 

No. 

Elevation 

 

ft 

Ratio 

Pu 

φPn 

Ratio 

Mux 

φMnx 

Ratio 

Muy 

φMny 

Ratio 

Vu 

φVn 

Ratio 

Tu 

φTn 

Comb. 

Stress 

Ratio 

Allow. 

Stress 

Ratio 

Criteria 

L1 116.5 - 96 (1) 0.009 0.296 0.000 0.021 0.000 0.305  

 

1.000 
4.8.2  

                    

 
 
 
 

 Section Capacity Table 
 

Section 

No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

L1 116.5 - 96 Pole TP26.666x20x0.1875 1 -8.61 950.57 30.5 Pass  
              Summary   
            Pole (L1) 30.5 Pass  
      RATING = 30.5 Pass  
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4008:AT&T

4008:TMobile

Davit1:End

Davit2:End

Davit3:End

Davit4:End

Davit5:End

Davit6:End

Davit7:End

Davit8:End

X Y

Z

Paul J. Ford and Company,  Project: "80617-0015.001.6000"
PLS-POLE Version 15.00,  3:39:53 PM Wednesday, January 10, 2018
Undeformed geometry displayed



X Y

Z

Paul J. Ford and Company,  Project: "80617-0015.001.6000"
PLS-POLE Version 15.00,  3:40:27 PM Wednesday, January 10, 2018
Undeformed geometry displayed

 % Usage Legend
  0  <= % <  25
 25  <= % <  50
 50  <= % <  75
 75  <= % < 100
100  <= % 
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*                                                                         *
*                                PLS-POLE                                 *
*                    POLE AND FRAME ANALYSIS AND DE SIGN                   *
*               Copyright Power Line Systems, Inc. 1999-2016              *
*                                                                         *
*************************************************** ************************

Project Name : PennSummit Tubular, LLC - Hybrid Pol e - 116.50'
Project Notes: CL&P Structure # 4008 / AT&T CTL0225 5
Project File : G:\Transmission\Eversource\2017\806_ Smartlink\80617-0015_Pole 4008_AT&T CTL02255\001.60 00 - SA\Engineering Docs\PLS-Pole\80617-0015.001.60 00.pol
Date run     : 3:40:08 PM Wednesday, January 10, 20 18
by           : PLS-POLE Version 15.00
Licensed to  : Paul J. Ford and Company

Successfully performed nonlinear analysis

The model has 0 warnings.    

Modeling options:
  Offset Arms from Pole/Mast:   Yes
  Offset Braces from Pole/Mast: Yes
  Offset Guys from Pole/Mast:   Yes
  Offset Posts from Pole/Mast:  Yes
  Offset Strains from Pole/Mast:  Yes
  Use Alternate Convergence Process: No
  Steel poles checked with ASCE/SEI 48-05

Default Modulus of Elasticity for Steel = 29000.00 (ksi)
Default Weight Density for Steel = 490.00 (lbs/ft^3 )

Steel Pole Properties:

 Steel Pole  Stock Length  Default  Base   Shape      Tip     Base  Taper Default    Tubes Modulus of    Weight   Shape   Strength Distance Ultimate Ultimate          Texture
   Property Number        Embedded Plate         Diameter Diameter           Drag          Elasticity   Density      At      Check     From   Trans.    Long.                 
      Label                 Length                                          Coef.            Override  Override    Base       Type      Tip     Load     Load                 
                     (ft)     (ft)                   (in)     (in)(in/ft)                       (ksi)(lbs/ft^3)                        (ft)   (kips)   (kips)                 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
   CL&P4008   4008 116.50        0   Yes     12F       20    57.49      0     1.3  3 tubes          0         0         Calculated    0.000   0.0000   0. 0000 Galvanized Steel

Steel Tubes Properties:

     Pole Tube Length Thickness    Lap    Lap  Lap Gap or  Yield Moment Cap.   Tube Center of Calculated Tube Top Tube Bot. 1.5x Diam.  Actual
 Property  No.                  Length Factor Butt Offset Stress    Override Weight   Gravity      Taper Diameter  Diameter Lap Length Overlap
                 (ft)      (in)   (ft)               (in)  (ksi)      (ft-k)  (lbs)      (ft)    (in/ft)     (in)      (in)       (ft)    (ft)
----------------------------------------------------------------------------------------------------------------------------------------------
 CL&P4008    1   20.5    0.1875  0.000  0.000       0.000 65.000       0.000    973     10.74    0.325 02    20.00     26.66      3.286   0.000
 CL&P4008    2     51    0.3125  5.500  0.000       0.000 65.000       0.000   6084     27.52    0.325 02    26.91     43.49      5.358   5.500
 CL&P4008    3   50.5    0.4375  0.000  0.000       0.000 65.000       0.000  11808     26.66    0.325 02    41.08     57.49      0.000   0.000



Paul J. Ford and Company - 80617-0015.001.6000 Page 2/22

Base Plate Properties:

     Pole  Plate Plate  Plate  Plate Bend Line   Hole  Hole     Steel  Steel   Bolt    Bolt  Num.     Bolt     Bolt
 Property  Diam. Shape Thick. Weight    Length  Diam. Shape   Density  Yield  Diam. Pattern    Of   Cage X   Cage Y
                                      Override                        Stress          Diam. Bolts  Inertia  Inertia
            (in)         (in)  (lbs)      (in)   (in)      (lbs/ft^3)  (ksi)   (in)    (in)         (in^4)   (in^4)
-------------------------------------------------------------------------------------------------------------------
 CL&P4008 71.000     0  3.000   2015     0.000 38.8 75    4T    490.00 50.000  2.250  66.000    20 4333 8.49 43338.49

Base Plate Bolt Coordinates for Property "CL&P4008":

 Bolt X Bolt Y   Bolt
 Coord. Coord.  Angle
                (deg)
---------------------
      0      1      0
 0.3106 0.9508      0
 0.5871 0.8106      0
 0.8106 0.5871      0
 0.9508 0.3106      0
      1      0      0

Steel Pole Connectivity:

    Pole   Tip  Base X of Y of Z of Inclin. Inclin. Property   Attach.     Base  Embed % Embed C.
   Label Joint Joint Base Base Base About X About Y      Set    Labels  Connect Override Override
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                     (ft) (ft) (ft)   (deg)   (deg)                                          (ft)
-------------------------------------------------------------------------------------------------
    4008                0    0    0       0       0  CL&P4008 18 labels              0.00        0

Relative Attachment Labels for Steel Pole "4008":

        Joint     Distance From          Global Z
        Label  Origin/Top Joint         of Attach
                           (ft)              (ft)
-------------------------------------------------
    4008:Arm1              0.00             94.50
    4008:Arm2              0.00             86.84
    4008:Arm3              0.00             74.34
    4008:Arm4              0.00             61.84
   4008:WVGD1              0.00              5.00
   4008:WVGD2              0.00             15.00
   4008:WVGD3              0.00             25.00
   4008:WVGD4              0.00             35.00
   4008:WVGD5              0.00             45.00
   4008:WVGD6              0.00             55.00
   4008:WVGD7              0.00             65.00
   4008:WVGD8              0.00             75.00
   4008:WVGD9              0.00             85.50
  4008:WVGD10              0.00             95.00
  4008:WVGD11              0.00            105.00
 4008:TMobile              0.00            106.00
    4008:AT&T              0.00            116.00
  4008:WVGD12              0.00            115.00

Pole Steel Properties:

 Element        Joint            Joint   Rel. Outer   Area T-Moment L-Moment  D/t  W/t    Fy    Fa T-Moment L-Moment
   Label        Label         Position  Dist. Diam.         Inertia  Inertia      Max.        Min. Capacity Capacity
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                                         (ft)  (in) (in^2)   (in^4)   (in^4)           (ksi) (ksi)   (ft-k)   (ft-k)
--------------------------------------------------------------------------------------------------------------------
    4008       4008:t       4008:t Ori   0.00 20.00   11.94   600.17   600.17 0.00 25.9 65.00 65.00   3 25.09   325.09
    4008    4008:AT&T    4008:AT&T End   0.50 20.16   12.04   615.06   615.06 0.00 26.1 65.00 65.00   3 30.47   330.47
    4008    4008:AT&T    4008:AT&T Ori   0.50 20.16   12.04   615.06   615.06 0.00 26.1 65.00 65.00   3 30.47   330.47
    4008  4008:WVGD12  4008:WVGD12 End   1.50 20.49   12.24   645.57   645.57 0.00 26.6 65.00 65.00   3 41.36   341.36
    4008  4008:WVGD12  4008:WVGD12 Ori   1.50 20.49   12.24   645.57   645.57 0.00 26.6 65.00 65.00   3 41.36   341.36
    4008      #4008:0       Tube 1 End   6.00 21.95   13.12   795.39   795.39 0.00 28.7 65.00 65.00   3 92.56   392.56
    4008      #4008:0       Tube 1 Ori   6.00 21.95   13.12   795.39   795.39 0.00 28.7 65.00 65.00   3 92.56   392.56
    4008 4008:TMobile 4008:TMobile End  10.50 23.41   14.00   966.77   966.77 0.00 30.8 65.00 64.08   4 41.00   441.00
    4008 4008:TMobile 4008:TMobile Ori  10.50 23.41   14.00   966.77   966.77 0.00 30.8 65.00 64.08   4 41.00   441.00
    4008  4008:WVGD11  4008:WVGD11 End  11.50 23.74   14.20  1007.93  1007.93 0.00 31.2 65.00 63.62   4 50.26   450.26
    4008  4008:WVGD11  4008:WVGD11 Ori  11.50 23.74   14.20  1007.93  1007.93 0.00 31.2 65.00 63.62   4 50.26   450.26
    4008      #4008:1       Tube 1 End  16.00 25.20   15.08  1207.62  1207.62 0.00 33.3 65.00 61.58   4 91.79   491.79
    4008      #4008:1       Tube 1 Ori  16.00 25.20   15.08  1207.62  1207.62 0.00 33.3 65.00 61.58   4 91.79   491.79
    4008      #4008:2      SpliceT End  20.50 26.66   15.96  1432.08  1432.08 0.00 35.4 65.00 59.53   5 32.87   532.87
    4008      #4008:2      SpliceT Ori  20.50 26.91   26.73  2420.97  2420.97 0.00 20.4 65.00 65.00   9 74.52   974.52
    4008  4008:WVGD10  4008:WVGD10 End  21.50 27.24   27.05  2510.80  2510.80 0.00 20.7 65.00 65.00   9 98.62   998.62
    4008  4008:WVGD10  4008:WVGD10 Ori  21.50 27.24   27.05  2510.80  2510.80 0.00 20.7 65.00 65.00   9 98.62   998.62
    4008    4008:Arm1    4008:Arm1 End  22.00 27.40   27.22  2556.53  2556.53 0.00 20.8 65.00 65.00  10 10.77  1010.77
    4008    4008:Arm1    4008:Arm1 Ori  22.00 27.40   27.22  2556.53  2556.53 0.00 20.8 65.00 65.00  10 10.77  1010.77
    4008      #4008:3       Tube 2 End  25.83 28.65   28.47  2925.45  2925.45 0.00 21.9 65.00 65.00  11 06.36  1106.36
    4008      #4008:3       Tube 2 Ori  25.83 28.65   28.47  2925.45  2925.45 0.00 21.9 65.00 65.00  11 06.36  1106.36
    4008    4008:Arm2    4008:Arm2 End  29.66 29.89   29.72  3328.26  3328.26 0.00 22.9 65.00 65.00  12 06.27  1206.27
    4008    4008:Arm2    4008:Arm2 Ori  29.66 29.89   29.72  3328.26  3328.26 0.00 22.9 65.00 65.00  12 06.27  1206.27
    4008   4008:WVGD9   4008:WVGD9 End  31.00 30.33   30.16  3477.33  3477.33 0.00 23.3 65.00 65.00  12 42.22  1242.22
    4008   4008:WVGD9   4008:WVGD9 Ori  31.00 30.33   30.16  3477.33  3477.33 0.00 23.3 65.00 65.00  12 42.22  1242.22
    4008      #4008:4       Tube 2 End  36.00 31.95   31.79  4073.28  4073.28 0.00 24.7 65.00 65.00  13 81.10  1381.10
    4008      #4008:4       Tube 2 Ori  36.00 31.95   31.79  4073.28  4073.28 0.00 24.7 65.00 65.00  13 81.10  1381.10
    4008      #4008:5       Tube 2 End  38.75 32.84   32.69  4428.33  4428.33 0.00 25.5 65.00 65.00  14 60.62  1460.62
    4008      #4008:5       Tube 2 Ori  38.75 32.84   32.69  4428.33  4428.33 0.00 25.5 65.00 65.00  14 60.62  1460.62
    4008   4008:WVGD8   4008:WVGD8 End  41.50 33.74   33.59  4803.42  4803.42 0.00 26.2 65.00 65.00  15 42.37  1542.37
    4008   4008:WVGD8   4008:WVGD8 Ori  41.50 33.74   33.59  4803.43  4803.43 0.00 26.2 65.00 65.00  15 42.37  1542.37
    4008    4008:Arm3    4008:Arm3 End  42.16 33.95   33.80  4896.64  4896.64 0.00 26.4 65.00 65.00  15 62.35  1562.35
    4008    4008:Arm3    4008:Arm3 Ori  42.16 33.95   33.80  4896.64  4896.64 0.00 26.4 65.00 65.00  15 62.35  1562.35
    4008      #4008:6       Tube 2 End  46.83 35.47   35.33  5589.67  5589.67 0.00 27.7 65.00 65.00  17 07.16  1707.16
    4008      #4008:6       Tube 2 Ori  46.83 35.47   35.33  5589.67  5589.67 0.00 27.7 65.00 65.00  17 07.16  1707.16
    4008   4008:WVGD7   4008:WVGD7 End  51.50 36.99   36.85  6345.20  6345.20 0.00 29.0 65.00 65.00  18 58.40  1858.40
    4008   4008:WVGD7   4008:WVGD7 Ori  51.50 36.99   36.85  6345.20  6345.20 0.00 29.0 65.00 65.00  18 58.40  1858.40
    4008    4008:Arm4    4008:Arm4 End  54.66 38.02   37.88  6893.49  6893.49 0.00 29.9 65.00 64.92  19 62.14  1962.14
    4008    4008:Arm4    4008:Arm4 Ori  54.66 38.02   37.88  6893.49  6893.49 0.00 29.9 65.00 64.92  19 62.14  1962.14
    4008      #4008:7       Tube 2 End  58.08 39.13   39.00  7521.22  7521.22 0.00 30.9 65.00 63.99  20 50.08  2050.08
    4008      #4008:7       Tube 2 Ori  58.08 39.13   39.00  7521.22  7521.22 0.00 30.9 65.00 63.99  20 50.08  2050.08
    4008   4008:WVGD6   4008:WVGD6 End  61.50 40.24   40.12  8185.94  8185.94 0.00 31.8 65.00 63.06  21 37.96  2137.96
    4008   4008:WVGD6   4008:WVGD6 Ori  61.50 40.24   40.12  8185.94  8185.94 0.00 31.8 65.00 63.06  21 37.96  2137.96
    4008      #4008:8      SpliceT End  66.00 41.70   41.59  9118.87  9118.87 0.00 33.1 65.00 61.83  22 53.29  2253.29
    4008      #4008:8      SpliceT Ori  66.00 41.70   41.59  9118.88  9118.88 0.00 33.1 65.00 61.83  22 53.29  2253.29
    4008      #4008:9       Splice End  68.75 41.97   58.43 12900.64 12900.64 0.00 23.0 65.00 65.00  33 29.90  3329.90
    4008      #4008:9       Splice Ori  68.75 41.97   58.43 12900.64 12900.64 0.00 23.0 65.00 65.00  33 29.90  3329.90
    4008   4008:WVGD5   4008:WVGD5 End  71.50 42.86   59.68 13751.52 13751.52 0.00 23.6 65.00 65.00  34 75.51  3475.51
    4008   4008:WVGD5   4008:WVGD5 Ori  71.50 42.86   59.68 13751.52 13751.52 0.00 23.6 65.00 65.00  34 75.52  3475.52
    4008     #4008:10       Tube 3 End  76.50 44.49   61.97 15392.92 15392.92 0.00 24.6 65.00 65.00  37 48.25  3748.25
    4008     #4008:10       Tube 3 Ori  76.50 44.49   61.97 15392.93 15392.93 0.00 24.6 65.00 65.00  37 48.25  3748.25
    4008   4008:WVGD4   4008:WVGD4 End  81.50 46.11   64.25 17160.01 17160.01 0.00 25.6 65.00 65.00  40 31.29  4031.29
    4008   4008:WVGD4   4008:WVGD4 Ori  81.50 46.11   64.25 17160.01 17160.01 0.00 25.6 65.00 65.00  40 31.29  4031.29
    4008     #4008:11       Tube 3 End  86.50 47.74   66.54 19057.41 19057.41 0.00 26.6 65.00 65.00  43 24.63  4324.63
    4008     #4008:11       Tube 3 Ori  86.50 47.74   66.54 19057.41 19057.41 0.00 26.6 65.00 65.00  43 24.63  4324.63
    4008   4008:WVGD3   4008:WVGD3 End  91.50 49.36   68.83 21089.76 21089.76 0.00 27.6 65.00 65.00  46 28.27  4628.27
    4008   4008:WVGD3   4008:WVGD3 Ori  91.50 49.36   68.83 21089.76 21089.76 0.00 27.6 65.00 65.00  46 28.27  4628.27
    4008     #4008:12       Tube 3 End  96.50 50.99   71.11 23261.71 23261.71 0.00 28.5 65.00 65.00  49 42.22  4942.22
    4008     #4008:12       Tube 3 Ori  96.50 50.99   71.11 23261.71 23261.71 0.00 28.5 65.00 65.00  49 42.22  4942.22
    4008   4008:WVGD2   4008:WVGD2 End 101.50 52.61   73.40 25577.88 25577.88 0.00 29.5 65.00 65.00  52 66.46  5266.46
    4008   4008:WVGD2   4008:WVGD2 Ori 101.50 52.61   73.40 25577.88 25577.88 0.00 29.5 65.00 65.00  52 66.46  5266.46
    4008     #4008:13       Tube 3 End 106.50 54.24   75.69 28042.92 28042.92 0.00 30.5 65.00 64.31  55 41.88  5541.88
    4008     #4008:13       Tube 3 Ori 106.50 54.24   75.69 28042.92 28042.92 0.00 30.5 65.00 64.31  55 41.88  5541.88
    4008   4008:WVGD1   4008:WVGD1 End 111.50 55.86   77.97 30661.45 30661.45 0.00 31.5 65.00 63.34  57 93.85  5793.85
    4008   4008:WVGD1   4008:WVGD1 Ori 111.50 55.86   77.97 30661.46 30661.46 0.00 31.5 65.00 63.34  57 93.85  5793.85
    4008       4008:g       4008:g End 116.50 57.49   80.26 33438.13 33438.13 0.00 32.5 65.00 62.36  60 45.35  6045.35

Tubular Davit Properties:

    Davit       Stock  Steel Thickness     Base      Tip   Taper  Drag    Modulus Geometry   Strength Vertical  Tension Compres.    Long.  Yield    Weight  Steel Texture
 Property      Number  Shape           Diameter Diameter         Coef.         of               Check Capacity Capacity Capacity Capacity Stress   Density  Shape        
    Label                              or Depth or Depth               Elasticity                Type                                             Override At End        
                                  (in)     (in)     (in) (in/ft)            (ksi)                        (lbs)    (lbs)    (lbs)    (lbs)  (ksi)(lbs/ft^3)               
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------
     ARMA 5-25050-009     8T      0.19        6        6       0   1.3      29000 2 points Calculated        0        0        0        0     65         0               
     ARMB 5-25050-010     8T      0.31       10        7       0   1.3      29000 2 points Calculated        0        0        0        0     65         0               

Intermediate Joints for Davit Property "ARMA":
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 Joint  Horz.  Vert.
 Label Offset Offset
         (ft)   (ft)
--------------------
     V      3   -0.5
   End      4   -0.5

Intermediate Joints for Davit Property "ARMB":

 Joint  Horz.  Vert.
 Label Offset Offset
         (ft)   (ft)
--------------------
     V      7  -1.17
   End      9  -1.17

Tubular Davit Arm Connectivity:

   Davit    Attach    Davit Azimuth
   Label     Label Property        
                        Set   (deg)
-----------------------------------
  Davit1 4008:Arm1     ARMA     180
  Davit2 4008:Arm1     ARMA       0
  Davit3 4008:Arm2     ARMB     180
  Davit4 4008:Arm2     ARMB       0
  Davit5 4008:Arm3     ARMB     180
  Davit6 4008:Arm3     ARMB       0
  Davit7 4008:Arm4     ARMB     180
  Davit8 4008:Arm4     ARMB       0

Tubular Davit Arm Steel Properties:



Paul J. Ford and Company - 80617-0015.001.6000 Page 6/22

 Element      Joint    Joint   Rel. Outer   Area V-Moment H-Moment  D/t  W/t    Fy    Fa V-Moment H-Moment
   Label      Label Position  Dist. Diam.         Inertia  Inertia      Max.        Min. Capacity Capacity
                               (ft)  (in) (in^2)   (in^4)   (in^4)           (ksi) (ksi)   (ft-k)   (ft-k)
----------------------------------------------------------------------------------------------------------
  Davit1   Davit1:O   Origin   0.00  6.00   3.66    16.33    16.33 0.00  8.9 65.00 65.00    27.25    2 7.25
  Davit1   Davit1:V      End   3.04  6.00   3.66    16.33    16.33 0.00  8.9 65.00 65.00    27.25    2 7.25
  Davit1   Davit1:V   Origin   3.04  6.00   3.66    16.33    16.33 0.00  8.9 65.00 65.00    27.25    2 7.25
  Davit1 Davit1:End      End   4.04  6.00   3.66    16.33    16.33 0.00  8.9 65.00 65.00    27.25    2 7.25

  Davit2   Davit2:O   Origin   0.00  6.00   3.66    16.33    16.33 0.00  8.9 65.00 65.00    27.25    2 7.25
  Davit2   Davit2:V      End   3.04  6.00   3.66    16.33    16.33 0.00  8.9 65.00 65.00    27.25    2 7.25
  Davit2   Davit2:V   Origin   3.04  6.00   3.66    16.33    16.33 0.00  8.9 65.00 65.00    27.25    2 7.25
  Davit2 Davit2:End      End   4.04  6.00   3.66    16.33    16.33 0.00  8.9 65.00 65.00    27.25    2 7.25

  Davit3   Davit3:O   Origin   0.00 10.00   9.95   123.64   123.64 0.00  9.2 65.00 65.00   123.74   12 3.74
  Davit3  #Davit3:0      End   3.55  8.83   8.75    84.06    84.06 0.00  7.7 65.00 65.00    95.28    9 5.28
  Davit3  #Davit3:0   Origin   3.55  8.83   8.75    84.06    84.06 0.00  7.7 65.00 65.00    95.28    9 5.28
  Davit3   Davit3:V      End   7.10  7.66   7.55    53.98    53.98 0.00  6.1 65.00 65.00    70.54    7 0.54
  Davit3   Davit3:V   Origin   7.10  7.66   7.55    53.98    53.98 0.00  6.1 65.00 65.00    70.54    7 0.54
  Davit3 Davit3:End      End   9.10  7.00   6.87    40.73    40.73 0.00  5.2 65.00 65.00    58.24    5 8.24

  Davit4   Davit4:O   Origin   0.00 10.00   9.95   123.64   123.64 0.00  9.2 65.00 65.00   123.74   12 3.74
  Davit4  #Davit4:0      End   3.55  8.83   8.75    84.06    84.06 0.00  7.7 65.00 65.00    95.28    9 5.28
  Davit4  #Davit4:0   Origin   3.55  8.83   8.75    84.06    84.06 0.00  7.7 65.00 65.00    95.28    9 5.28
  Davit4   Davit4:V      End   7.10  7.66   7.55    53.98    53.98 0.00  6.1 65.00 65.00    70.54    7 0.54
  Davit4   Davit4:V   Origin   7.10  7.66   7.55    53.98    53.98 0.00  6.1 65.00 65.00    70.54    7 0.54
  Davit4 Davit4:End      End   9.10  7.00   6.87    40.73    40.73 0.00  5.2 65.00 65.00    58.24    5 8.24

  Davit5   Davit5:O   Origin   0.00 10.00   9.95   123.64   123.64 0.00  9.2 65.00 65.00   123.74   12 3.74
  Davit5  #Davit5:0      End   3.55  8.83   8.75    84.06    84.06 0.00  7.7 65.00 65.00    95.28    9 5.28
  Davit5  #Davit5:0   Origin   3.55  8.83   8.75    84.06    84.06 0.00  7.7 65.00 65.00    95.28    9 5.28
  Davit5   Davit5:V      End   7.10  7.66   7.55    53.98    53.98 0.00  6.1 65.00 65.00    70.54    7 0.54
  Davit5   Davit5:V   Origin   7.10  7.66   7.55    53.98    53.98 0.00  6.1 65.00 65.00    70.54    7 0.54
  Davit5 Davit5:End      End   9.10  7.00   6.87    40.73    40.73 0.00  5.2 65.00 65.00    58.24    5 8.24

  Davit6   Davit6:O   Origin   0.00 10.00   9.95   123.64   123.64 0.00  9.2 65.00 65.00   123.74   12 3.74
  Davit6  #Davit6:0      End   3.55  8.83   8.75    84.06    84.06 0.00  7.7 65.00 65.00    95.28    9 5.28
  Davit6  #Davit6:0   Origin   3.55  8.83   8.75    84.06    84.06 0.00  7.7 65.00 65.00    95.28    9 5.28
  Davit6   Davit6:V      End   7.10  7.66   7.55    53.98    53.98 0.00  6.1 65.00 65.00    70.54    7 0.54
  Davit6   Davit6:V   Origin   7.10  7.66   7.55    53.98    53.98 0.00  6.1 65.00 65.00    70.54    7 0.54
  Davit6 Davit6:End      End   9.10  7.00   6.87    40.73    40.73 0.00  5.2 65.00 65.00    58.24    5 8.24

  Davit7   Davit7:O   Origin   0.00 10.00   9.95   123.64   123.64 0.00  9.2 65.00 65.00   123.74   12 3.74
  Davit7  #Davit7:0      End   3.55  8.83   8.75    84.06    84.06 0.00  7.7 65.00 65.00    95.28    9 5.28
  Davit7  #Davit7:0   Origin   3.55  8.83   8.75    84.06    84.06 0.00  7.7 65.00 65.00    95.28    9 5.28
  Davit7   Davit7:V      End   7.10  7.66   7.55    53.98    53.98 0.00  6.1 65.00 65.00    70.54    7 0.54
  Davit7   Davit7:V   Origin   7.10  7.66   7.55    53.98    53.98 0.00  6.1 65.00 65.00    70.54    7 0.54
  Davit7 Davit7:End      End   9.10  7.00   6.87    40.73    40.73 0.00  5.2 65.00 65.00    58.24    5 8.24

  Davit8   Davit8:O   Origin   0.00 10.00   9.95   123.64   123.64 0.00  9.2 65.00 65.00   123.74   12 3.74
  Davit8  #Davit8:0      End   3.55  8.83   8.75    84.06    84.06 0.00  7.7 65.00 65.00    95.28    9 5.28
  Davit8  #Davit8:0   Origin   3.55  8.83   8.75    84.06    84.06 0.00  7.7 65.00 65.00    95.28    9 5.28
  Davit8   Davit8:V      End   7.10  7.66   7.55    53.98    53.98 0.00  6.1 65.00 65.00    70.54    7 0.54
  Davit8   Davit8:V   Origin   7.10  7.66   7.55    53.98    53.98 0.00  6.1 65.00 65.00    70.54    7 0.54
  Davit8 Davit8:End      End   9.10  7.00   6.87    40.73    40.73 0.00  5.2 65.00 65.00    58.24    5 8.24

*** Insulator Data

Clamp Properties:

 Label  Stock  Holding Hardware Notes
       Number Capacity Capacity      
                 (lbs)    (lbs)      
-------------------------------------
 clamp clamp1    8e+04        0      

Clamp Insulator Connectivity:

   Clamp    Structure Property Min. Required
   Label      And Tip      Set Vertical Load
               Attach               (uplift)
                                       (lbs)
--------------------------------------------
  Clamp1   Davit1:End    clamp      No Limit
  Clamp2   Davit2:End    clamp      No Limit
  Clamp3   Davit3:End    clamp      No Limit
  Clamp4   Davit4:End    clamp      No Limit
  Clamp5   Davit5:End    clamp      No Limit
  Clamp6   Davit6:End    clamp      No Limit
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  Clamp7   Davit7:End    clamp      No Limit
  Clamp8   Davit8:End    clamp      No Limit
  Clamp9    4008:AT&T    clamp      No Limit
 Clamp10 4008:TMobile    clamp      No Limit

Material List Options:
Show Parts: YES
Decompose Assemblies: NO
Show Assemblies: YES

Material List

        Stock                          Item  Quantity    Unit
       Number                   Description                of
                                                      Measure
-------------------------------------------------------------
  5-25050-009  Tubular Davit property: ARMA      2. 00    Each
  5-25050-010  Tubular Davit property: ARMB      6. 00    Each
       clamp1         Clamp property: clamp     10. 00    Each
         4008 Steel Pole property: CL&P4008      1. 00    Each
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*** Loads Data

Loads from file: g:\transmission\eversource\2017\80 6_smartlink\80617-0015_pole 4008_at&t ctl02255\001. 6000 - sa\engineering docs\pls-pole\80617-0015.001. 6000.lca

Insulator dead and wind loads are already included in the point loads printed below.

Loading Method Parameters:

Structure Height Summary (used for calculating wind /ice adjust with height):
  Z of ground for wind height adjust      0.00 (ft)  and structure Z coordinate that will be put on the  centerline ground profile in PLS-CADD.
  Ground elevation shift                  0.00 (ft)
  Z of ground with shift                  0.00 (ft)
  Z of structure top (highest joint)    116.50 (ft)
  Structure height                      116.50 (ft)
  Structure height above ground         116.50 (ft)

Vector Load Cases:

                       Load Case   Dead   Wind       SF for SF for SF for SF for SF for SF for  SF for SF for  SF for   SF for SF For    Point      Wind/Ice   Trans.  Longit.    Ice       Ice 
Temperature       Pole       Pole
                     Description   Load   Area  Steel Poles   Wood  Conc.  Conc.  Conc.   Guys     Non Braces Insuls. Hardware Found.    Loads         Model     Wind     Wind Thick.   Density         
Deflection Deflection
                                 Factor Factor Tubular Arms  Poles   Ult.  First   Zero    and Tubular                                                       Pressure Pressure                          
Check      Limit
                                                 and Towers                Crack  Tens. Cables    Arms                                                          (psf)    (psf)   (in)(lbs/ft^3)     (deg
F)             % or (ft)
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
-------------------------
               NESC 250B (Heavy) 1.5000 2.5000      1.00000 0.0000 0.0000 1.0000 0.0000 1.0000  1.0000  1.0000  1.0000   0.0000 1.0000 12 loads   Wind on All        4        0  0.000     0.000         
0.0   No Limit          0
        NESC 250C (Extreme Wind) 1.0000 1.0000      1.00000 0.0000 0.0000 1.0000 0.0000 1.0000  1.0000  1.0000  1.0000   0.0000 1.0000 12 loads     NESC 2 012    30.98        0  0.000     0.000         
0.0   No Limit          0
 NESC 250D (Extreme Ice w/ Wind) 1.0000 1.0000      1.00000 0.0000 0.0000 1.0000 0.0000 1.0000  1.0000  1.0000  1.0000   0.0000 1.0000 12 loads   Wind on All      4.1        0  0.000     0.000         
0.0   No Limit          0

Point Loads for Load Case "NESC 250B (Heavy)":

        Joint Vertical Transverse Longitudinal                     Load
        Label     Load       Load         Load                  Comment
                 (lbs)      (lbs)        (lbs)                         
-----------------------------------------------------------------------
   Davit1:End     2200       1430            0              Shield Wire
   Davit2:End     2200       1430            0              Shield Wire
   Davit3:End     5840       2440            0                Conductor
   Davit4:End     5840       2440            0                Conductor
   Davit5:End     5840       2440            0                Conductor
   Davit6:End     5840       2440            0                Conductor
   Davit7:End     5840       2440            0                Conductor
   Davit8:End     5840       2440            0                Conductor
    4008:AT&T     6543       1931            0           AT&T Equipment
    4008:AT&T    10829          0            0     AT&T Coax (Internal)
 4008:TMobile     4812       1014            0       T-Mobile Equipment
 4008:TMobile     2463          0            0 T-Mo bile Coax (Internal)

Point Loads for Load Case "NESC 250C (Extreme Wind)":

        Joint Vertical Transverse Longitudinal                     Load
        Label     Load       Load         Load                  Comment
                 (lbs)      (lbs)        (lbs)                         
-----------------------------------------------------------------------
   Davit1:End      660       1780            0              Shield Wire
   Davit2:End      660       1780            0              Shield Wire
   Davit3:End     2530       4070            0                Conductor
   Davit4:End     2530       4070            0                Conductor
   Davit5:End     2530       4070            0                Conductor
   Davit6:End     2530       4070            0                Conductor
   Davit7:End     2530       4070            0                Conductor
   Davit8:End     2530       4070            0                Conductor
    4008:AT&T     3250       6335            0           AT&T Equipment
    4008:AT&T     2908          0            0     AT&T Coax (Internal)
 4008:TMobile     2548       3041            0       T-Mobile Equipment
 4008:TMobile      661          0            0 T-Mo bile Coax (Internal)

Detailed Pole Loading Data for Load Case "NESC 250C (Extreme Wind)":

Notes: Does not include loads from equipment, arms, guys, braces, etc. or user input loads.
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       Wind load is calculated for the undeformed shape of a pole.

  Pole          Top       Bottom Section Section   Section    Outer Reynolds  Drag Adjusted  Adjusted    Pole   Pole Pole Ice Pole Ice  Tran. Long.
 Label        Joint        Joint     Top  Bottom   Average Diameter   Number Coef.     Wind       Ice   Vert.   Wind Vertical     Wind   Wind  Wind
                                       Z       Z Elevation                         Pressure Thickness    Load   Load     Load     Load   Load  Load
                                    (ft)    (ft)      (ft)     (in)                   (psf)      (in)   (lbs)  (lbs)    (lbs)    (lbs)  (lbs) (lbs)
---------------------------------------------------------------------------------------------------------------------------------------------------
  4008       4008:t    4008:AT&T  116.50  116.00    116.25   20.081  1.7e+06 1.000    31.90      0.00   20.41  26.69     0.00     0.00  26.69  0.00
  4008    4008:AT&T  4008:WVGD12  116.00  115.00    115.50   20.325 1.72e+06 1.000    31.90      0.00   41.31  54.04     0.00     0.00  54.04  0.00
  4008  4008:WVGD12               115.00  110.50    112.75   21.219 1.79e+06 1.000    31.90      0.00  194.15 253.86     0.00     0.00 253.86  0.00
  4008              4008:TMobile  110.50  106.00    108.25   22.681 1.92e+06 1.000    31.90      0.00  207.66 271.35     0.00     0.00 271.35  0.00
  4008 4008:TMobile  4008:WVGD11  106.00  105.00    105.50   23.575 1.99e+06 1.000    31.90      0.00   47.98  62.68     0.00     0.00  62.68  0.00
  4008  4008:WVGD11               105.00  100.50    102.75   24.469 2.07e+06 1.000    31.90      0.00  224.16 292.74     0.00     0.00 292.74  0.00
  4008                            100.50   96.00     98.25   25.932 2.19e+06 1.000    31.90      0.00  237.68 310.24     0.00     0.00 310.24  0.00
  4008               4008:WVGD10   96.00   95.00     95.50   27.075 2.29e+06 1.000    31.90      0.00   91.48  71.98     0.00     0.00  71.98  0.00
  4008  4008:WVGD10    4008:Arm1   95.00   94.50     94.75   27.319 2.31e+06 1.000    31.90      0.00   46.17  36.32     0.00     0.00  36.32  0.00
  4008    4008:Arm1                94.50   90.67     92.58   28.023 2.37e+06 1.000    31.90      0.00  362.92 285.38     0.00     0.00 285.38  0.00
  4008                 4008:Arm2   90.67   86.84     88.75   29.268 2.48e+06 1.000    31.90      0.00  379.23 298.06     0.00     0.00 298.06  0.00
  4008    4008:Arm2   4008:WVGD9   86.84   85.50     86.17   30.108 2.55e+06 1.000    31.90      0.00  136.41 107.18     0.00     0.00 107.18  0.00
  4008   4008:WVGD9                85.50   80.50     83.00   31.138 2.63e+06 1.000    31.90      0.00  526.99 413.92     0.00     0.00 413.92  0.00
  4008                             80.50   77.75     79.13   32.398 2.74e+06 1.000    31.90      0.00  301.69 236.87     0.00     0.00 236.87  0.00
  4008                4008:WVGD8   77.75   75.00     76.38   33.291 2.82e+06 1.000    31.90      0.00  310.09 243.40     0.00     0.00 243.40  0.00
  4008   4008:WVGD8    4008:Arm3   75.00   74.34     74.67   33.846 2.86e+06 1.000    31.90      0.00   75.79  59.48     0.00     0.00  59.48  0.00
  4008    4008:Arm3                74.34   69.67     72.00   34.712 2.94e+06 1.000    31.90      0.00  549.21 430.93     0.00     0.00 430.93  0.00
  4008                4008:WVGD7   69.67   65.00     67.33   36.230 3.06e+06 1.000    31.90      0.00  573.44 449.77     0.00     0.00 449.77  0.00
  4008   4008:WVGD7    4008:Arm4   65.00   61.84     63.42   37.502 3.17e+06 1.000    31.90      0.00  401.94 315.16     0.00     0.00 315.16  0.00
  4008    4008:Arm4                61.84   58.42     60.13   38.572 3.26e+06 1.000    31.90      0.00  447.32 350.66     0.00     0.00 350.66  0.00
  4008                4008:WVGD6   58.42   55.00     56.71   39.683 3.36e+06 1.000    31.90      0.00  460.31 360.76     0.00     0.00 360.76  0.00
  4008   4008:WVGD6                55.00   50.50     52.75   40.970 3.46e+06 1.000    31.90      0.00  625.56 490.16     0.00     0.00 490.16  0.00
  4008                             50.50   47.75     49.12   41.836 3.54e+06 1.000    31.90      0.00  934.21 305.87     0.00     0.00 305.87  0.00
  4008                4008:WVGD5   47.75   45.00     46.38   42.417 3.59e+06 1.000    31.90      0.00  954.21 310.12     0.00     0.00 310.12  0.00
  4008   4008:WVGD5                45.00   40.00     42.50   43.677 3.69e+06 1.000    31.90      0.00 1034.98 580.60     0.00     0.00 580.60  0.00
  4008                4008:WVGD4   40.00   35.00     37.50   45.302 3.83e+06 1.000    31.90      0.00 1073.78 602.20     0.00     0.00 602.20  0.00
  4008   4008:WVGD4                35.00   30.00     32.50   46.927 3.97e+06 1.000    31.90      0.00 1112.67 623.80     0.00     0.00 623.80  0.00
  4008                4008:WVGD3   30.00   25.00     27.50   48.552 4.11e+06 1.000    31.90      0.00 1151.57 645.40     0.00     0.00 645.40  0.00
  4008   4008:WVGD3                25.00   20.00     22.50   50.177 4.24e+06 1.000    31.90      0.00 1190.47 667.01     0.00     0.00 667.01  0.00
  4008                4008:WVGD2   20.00   15.00     17.50   51.802 4.38e+06 1.000    31.90      0.00 1229.36 688.61     0.00     0.00 688.61  0.00
  4008   4008:WVGD2                15.00   10.00     12.50   53.427 4.52e+06 1.000    31.90      0.00 1268.26 710.21     0.00     0.00 710.21  0.00
  4008                4008:WVGD1   10.00    5.00      7.50   55.052 4.66e+06 1.000    31.90      0.00 1307.15 731.81     0.00     0.00 731.81  0.00
  4008   4008:WVGD1       4008:g    5.00    0.00      2.50   56.677 4.79e+06 1.000    31.90      0.00 1346.05 753.42     0.00     0.00 753.42  0.00

Point Loads for Load Case "NESC 250D (Extreme Ice w/ Wind)":

        Joint Vertical Transverse Longitudinal                     Load
        Label     Load       Load         Load                  Comment
                 (lbs)      (lbs)        (lbs)                         
-----------------------------------------------------------------------
   Davit1:End     2400       1260            0              Shield Wire
   Davit2:End     2400       1260            0              Shield Wire
   Davit3:End     5410       1960            0                Conductor
   Davit4:End     5410       1960            0                Conductor
   Davit5:End     5410       1960            0                Conductor
   Davit6:End     5410       1960            0                Conductor
   Davit7:End     5410       1960            0                Conductor
   Davit8:End     5410       1960            0                Conductor
    4008:AT&T     5606       1021            0           AT&T Equipment
    4008:AT&T    13269          0            0     AT&T Coax (Internal)
 4008:TMobile     3942        519            0       T-Mobile Equipment
 4008:TMobile     3018          0            0 T-Mo bile Coax (Internal)



Paul J. Ford and Company - 80617-0015.001.6000 Page 10/22

*** Analysis Results:

Maximum element usage is 70.90% for Steel Pole "400 8" in load case "NESC 250C (Extreme Wind)"    
Maximum insulator usage is 23.63% for Clamp "Clamp9 " in load case "NESC 250D (Extreme Ice w/ Wind)"    

*** Analysis Results for Load Case No. 1 "NESC 250B  (Heavy)" - Number of iterations in SAPS 14

Equilibrium Joint Positions and Rotations for Load Case "NESC 250B (Heavy)":

        Joint   X-Displ  Y-Displ    Z-Displ   X-Rot  Y-Rot   Z-Rot     X-Pos    Y-Pos Z-Pos
        Label      (ft)     (ft)       (ft)   (deg)  (deg)   (deg)      (ft)     (ft)  (ft)
-------------------------------------------------------------------------------------------
       4008:g         0        0          0  0.0000  0.0000  0.0000         0        0     0
       4008:t  0.005942    2.234   -0.03376 -1.9287  0.0049  0.0000  0.005942    2.234 116.5
    4008:AT&T  0.005899    2.217   -0.03348 -1.9287  0.0049  0.0000  0.005899    2.217   116
  4008:WVGD12  0.005813    2.183   -0.03286 -1.9281  0.0049  0.0000  0.005813    2.183   115
 4008:TMobile  0.005047    1.883   -0.02743 -1.8835  0.0048  0.0000  0.005047    1.883   106
  4008:WVGD11  0.004963     1.85   -0.02683 -1.8753  0.0048  0.0000  0.004963     1.85   105
  4008:WVGD10  0.004142    1.532    -0.0212 -1.7646  0.0046  0.0000  0.004142    1.532 94.98
    4008:Arm1  0.004102    1.516   -0.02095 -1.7605  0.0046  0.0000  0.004102    1.516 94.48
    4008:Arm2  0.003504    1.286   -0.01719 -1.6834  0.0044  0.0000  0.003504    1.286 86.82
   4008:WVGD9  0.003403    1.247   -0.01654 -1.6670  0.0043  0.0000  0.003403    1.247 85.48
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   4008:WVGD8  0.002644   0.9547   -0.01197 -1.5060  0.0039  0.0000  0.002644   0.9547 74.99
    4008:Arm3  0.002599   0.9373   -0.01171 -1.4945  0.0039  0.0000  0.002599   0.9373 74.33
   4008:WVGD7  0.001996   0.7078  -0.008345 -1.3092  0.0035  0.0000  0.001996   0.7078 64.99
    4008:Arm4  0.001809   0.6373  -0.007382 -1.2402  0.0033  0.0000  0.001809   0.6373 61.83
   4008:WVGD6  0.001436   0.4983  -0.005521 -1.0791  0.0029  0.0000  0.001436   0.4983 54.99
   4008:WVGD5 0.0009734   0.3302  -0.003547 -0.8531  0.0024  0.0000 0.0009734   0.3302    45
   4008:WVGD4 0.0005974    0.198  -0.002223 -0.6565  0.0019  0.0000 0.0005974    0.198    35
   4008:WVGD3 0.0003093      0.1  -0.001306 -0.4613  0.0014  0.0000 0.0003093      0.1    25
   4008:WVGD2 0.0001135  0.03574  -0.000674 -0.2713  0.0008  0.0000 0.0001135  0.03574    15
   4008:WVGD1 1.332e-05 0.004043 -0.0002063 -0.0884  0.0003  0.0000 1.332e-05 0.004043     5
     Davit1:O  0.004105    1.517    0.01412 -1.7605  0.0046  0.0000  0.004105   0.3753 94.51
     Davit1:V  0.004152    1.532     0.0975 -1.4899  0.0046  0.0000  0.004152    -2.61  95.1
   Davit1:End  0.004154    1.532     0.1232 -1.4710  0.0046  0.0000  0.004154   -3.609 95.12
     Davit2:O  0.004099    1.516   -0.05602 -1.7605  0.0046  0.0000  0.004099    2.658 94.44
     Davit2:V   0.00413    1.531    -0.1584 -2.0692  0.0046  0.0000   0.00413    5.673 94.84
   Davit2:End  0.004127    1.531    -0.1948 -2.0880  0.0046  0.0000  0.004127    6.672 94.81
     Davit3:O  0.003507    1.286     0.0194 -1.6834  0.0044  0.0000  0.003507  0.04086 86.86
     Davit3:V  0.003611    1.314      0.176 -0.9745  0.0044  0.0000  0.003611   -6.931 88.19
   Davit3:End  0.003614    1.315     0.2083 -0.9044  0.0044  0.0000  0.003614   -8.931 88.22
     Davit4:O  0.003501    1.285   -0.05377 -1.6834  0.0044  0.0000  0.003501    2.531 86.79
     Davit4:V   0.00357    1.324    -0.3137 -2.4523  0.0044  0.0000   0.00357    9.569  87.7
   Davit4:End  0.003563    1.322     -0.401 -2.5216  0.0044  0.0000  0.003563    11.57 87.61
     Davit5:O  0.002602   0.9378    0.02519 -1.4945  0.0039  0.0000  0.002602  -0.4769 74.36
     Davit5:V  0.002693   0.9616     0.1587 -0.7843  0.0039  0.0000  0.002693   -7.453 75.67
   Davit5:End  0.002695   0.9618     0.1843 -0.7140  0.0039  0.0000  0.002695   -9.453 75.69
     Davit6:O  0.002596   0.9369   -0.04861 -1.4945  0.0039  0.0000  0.002596    2.352 74.29
     Davit6:V   0.00266   0.9723    -0.2854 -2.2643  0.0039  0.0000   0.00266    9.387 75.22
   Davit6:End  0.002654   0.9707    -0.3661 -2.3336  0.0039  0.0000  0.002654    11.39 75.14
     Davit7:O  0.001811   0.6377     0.0269 -1.2402  0.0033  0.0000  0.001811  -0.9463 61.87
     Davit7:V  0.001887   0.6557     0.1293 -0.5282  0.0033  0.0000  0.001887   -7.928 63.14
   Davit7:End  0.001888   0.6558      0.146 -0.4579  0.0033  0.0000  0.001888   -9.928 63.15
     Davit8:O  0.001807    0.637   -0.04167 -1.2402  0.0033  0.0000  0.001807    2.221  61.8
     Davit8:V  0.001863   0.6682    -0.2473 -2.0111  0.0033 -0.0000  0.001863    9.252 62.76
   Davit8:End  0.001859    0.667    -0.3192 -2.0806  0.0033 -0.0000  0.001859    11.25 62.69

Joint Support Reactions for Load Case "NESC 250B (Heavy)":

  Joint     X     X      Y     Y H-Shear      Z Comp. Uplift Result. Result.       X  X-M.      Y  Y-M. H-Bend-M      Z  Z-M.  Max.
  Label Force Usage  Force Usage   Usage  Force Usage  Usage   Force   Usage  Moment Usage Moment Usage    Usage Moment Usage Usage
       (kips)     % (kips)     %       % (kips)     %      %  (kips)       %  (ft-k)     % (ft-k)     %        % (ft-k)     %     %
-----------------------------------------------------------------------------------------------------------------------------------
 4008:g -0.13   0.0 -25.35   0.0     0.0 -96.97   0 .0    0.0  100.23     0.0 2055.83   0.0   -6.7   0. 0      0.0  -0.00   0.0   0.0

Detailed Steel Pole Usages for Load Case "NESC 250B (Heavy)":

 Element        Joint    Joint   Rel. Trans.  Long.  Vert. Trans. Mom.  Long. Mom. Tors.  Axial  Tran.  Long.   P/A  M/S.  V/Q.  T/R.  Res.  Max.  At
   Label        Label Position  Dist.  Defl.  Defl.  Defl.  (Local Mx)  (Local My)  Mom.  Force  Shear  Shear                               Usage Pt.
                                 (ft)   (in)   (in)   (in)      (ft-k)      (ft-k)(ft-k) (kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi)     %    
-----------------------------------------------------------------------------------------------------------------------------------------------------
    4008       4008:t   Origin   0.00  26.80   0.07   -0.41       -0.00       -0.00   0.0  -0.02   0.01   -0.00 -0.00  0.00  0.00  0.00  0.00   0.0   5
    4008    4008:AT&T      End   0.50  26.60   0.07   -0.40        0.00       -0.00   0.0  -0.02   0.01   -0.00 -0.00  0.00  0.00  0.00  0.00   0.0   4
    4008    4008:AT&T   Origin   0.50  26.60   0.07   -0.40        0.00       -0.00   0.0 -17.36   2.54   -0.00 -1.44  0.00  0.43  0.00  1.62   2.5   5
    4008  4008:WVGD12      End   1.50  26.20   0.07   -0.39        2.54       -0.00   0.0 -17.36   2.54   -0.00 -1.42  0.48  0.11  0.00  1.91   2.9   2
    4008  4008:WVGD12   Origin   1.50  26.20   0.07   -0.39        2.54       -0.00   0.0 -17.54   2.61   -0.00 -1.43  0.48  0.11  0.00  1.93   3.0   2
    4008       Tube 1      End   6.00  24.39   0.07   -0.36       14.27       -0.02   0.0 -17.54   2.61   -0.00 -1.34  2.36  0.10  0.00  3.70   5.7   2
    4008       Tube 1   Origin   6.00  24.39   0.07   -0.36       14.27       -0.02   0.0 -17.84   2.72   -0.01 -1.36  2.36  0.11  0.00  3.73   5.7   2
    4008 4008:TMobile      End  10.50  22.59   0.06   -0.33       26.48       -0.05   0.0 -17.84   2.72   -0.01 -1.27  3.85  0.10  0.00  5.13   8.0   2
    4008 4008:TMobile   Origin  10.50  22.59   0.06   -0.33       26.48       -0.05  -0.0 -25.27   4.04   -0.01 -1.80  3.85  0.15  0.00  5.66   8.8   2
    4008  4008:WVGD11      End  11.50  22.20   0.06   -0.32       30.52       -0.06  -0.0 -25.27   4.04   -0.01 -1.78  4.31  0.15  0.00  6.10   9.6   2
    4008  4008:WVGD11   Origin  11.50  22.20   0.06   -0.32       30.52       -0.06   0.0 -25.47   4.10   -0.01 -1.79  4.31  0.15  0.00  6.11   9.6   2
    4008       Tube 1      End  16.00  20.45   0.06   -0.29       48.99       -0.11   0.0 -25.47   4.10   -0.01 -1.69  6.14  0.14  0.00  7.83  12.7   2
    4008       Tube 1   Origin  16.00  20.45   0.06   -0.29       48.99       -0.11   0.0 -25.82   4.21   -0.01 -1.71  6.14  0.15  0.00  7.85  12.8   2
    4008      SpliceT      End  20.50  18.75   0.05   -0.26       67.95       -0.17   0.0 -25.82   4.21   -0.01 -1.62  7.60  0.14  0.00  9.22  15.5   2
    4008      SpliceT   Origin  20.50  18.75   0.05   -0.26       67.95       -0.17  -0.0 -26.07   4.28   -0.02 -0.98  4.54  0.08  0.00  5.51   8.5   2
    4008  4008:WVGD10      End  21.50  18.38   0.05   -0.25       72.23       -0.18  -0.0 -26.07   4.28   -0.02 -0.96  4.70  0.08  0.00  5.67   8.7   2
    4008  4008:WVGD10   Origin  21.50  18.38   0.05   -0.25       72.23       -0.18  -0.0 -26.18   4.31   -0.02 -0.97  4.70  0.08  0.00  5.67   8.7   2
    4008    4008:Arm1      End  22.00  18.20   0.05   -0.25       74.39       -0.19  -0.0 -26.18   4.31   -0.02 -0.96  4.79  0.08  0.00  5.75   8.8   2
    4008    4008:Arm1   Origin  22.00  18.20   0.05   -0.25       75.84       -0.19   0.0 -30.95   7.37   -0.02 -1.14  4.88  0.14  0.00  6.02   9.3   2
    4008       Tube 2      End  25.83  16.80   0.05   -0.23      104.07       -0.27   0.0 -30.95   7.37   -0.02 -1.09  6.12  0.14  0.00  7.21  11.1   2
    4008       Tube 2   Origin  25.83  16.80   0.05   -0.23      104.07       -0.27   0.0 -31.51   7.48   -0.02 -1.11  6.12  0.14  0.00  7.23  11.1   2
    4008    4008:Arm2      End  29.66  15.43   0.04   -0.21      132.74       -0.35   0.0 -31.51   7.48   -0.02 -1.06  7.16  0.13  0.00  8.22  12.6   2
    4008    4008:Arm2   Origin  29.66  15.43   0.04   -0.21      138.48       -0.35   0.0 -44.21  12.81   -0.03 -1.49  7.47  0.23  0.00  8.96  13.8   2
    4008   4008:WVGD9      End  31.00  14.96   0.04   -0.20      155.62       -0.38   0.0 -44.21  12.81   -0.03 -1.47  8.15  0.22  0.00  9.62  14.8   2
    4008   4008:WVGD9   Origin  31.00  14.96   0.04   -0.20      155.62       -0.38   0.0 -44.72  12.89   -0.03 -1.48  8.15  0.23  0.00  9.64  14.8   2
    4008       Tube 2      End  36.00  13.25   0.04   -0.17      220.09       -0.53   0.0 -44.72  12.89   -0.03 -1.41 10.37  0.21  0.00 11.78  18.1   2
    4008       Tube 2   Origin  36.00  13.25   0.04   -0.17      220.09       -0.53   0.0 -45.35  13.00   -0.03 -1.43 10.37  0.22  0.00 11.80  18.2   2
    4008       Tube 2      End  38.75  12.34   0.03   -0.16      255.83       -0.61   0.0 -45.35  13.00   -0.03 -1.39 11.39  0.21  0.00 12.78  19.7   2
    4008       Tube 2   Origin  38.75  12.34   0.03   -0.16      255.83       -0.61   0.0 -45.82  13.07   -0.03 -1.40 11.39  0.21  0.00 12.80  19.7   2
    4008   4008:WVGD8      End  41.50  11.46   0.03   -0.14      291.78       -0.71   0.0 -45.82  13.07   -0.03 -1.36 12.30  0.21  0.00 13.67  21.0   2
    4008   4008:WVGD8   Origin  41.50  11.46   0.03   -0.14      291.78       -0.71   0.0 -46.12  13.12   -0.04 -1.37 12.30  0.21  0.00 13.68  21.0   2



Paul J. Ford and Company - 80617-0015.001.6000 Page 12/22

    4008    4008:Arm3      End  42.16  11.25   0.03   -0.14      300.45       -0.73   0.0 -46.12  13.12   -0.04 -1.36 12.51  0.20  0.00 13.88  21.3   2
    4008    4008:Arm3   Origin  42.16  11.25   0.03   -0.14      306.14       -0.73   0.0 -58.93  18.39   -0.04 -1.74 12.74  0.29  0.00 14.50  22.3   2
    4008       Tube 2      End  46.83   9.83   0.03   -0.12      391.99       -0.92   0.0 -58.93  18.39   -0.04 -1.67 14.93  0.27  0.00 16.61  25.6   2
    4008       Tube 2   Origin  46.83   9.83   0.03   -0.12      391.99       -0.92   0.0 -59.80  18.49   -0.04 -1.69 14.93  0.28  0.00 16.63  25.6   2
    4008   4008:WVGD7      End  51.50   8.49   0.02   -0.10      478.33       -1.13   0.0 -59.80  18.49   -0.04 -1.62 16.74  0.26  0.00 18.37  28.3   2
    4008   4008:WVGD7   Origin  51.50   8.49   0.02   -0.10      478.33       -1.13   0.0 -60.56  18.57   -0.05 -1.64 16.74  0.27  0.00 18.39  28.3   2
    4008    4008:Arm4      End  54.66   7.65   0.02   -0.09      537.04       -1.28   0.0 -60.56  18.57   -0.05 -1.60 17.78  0.26  0.00 19.38  29.9   2
    4008    4008:Arm4   Origin  54.66   7.65   0.02   -0.09      542.67       -1.28   0.0 -73.57  23.79   -0.05 -1.94 17.97  0.33  0.00 19.92  30.7   2
    4008       Tube 2      End  58.08   6.79   0.02   -0.08      624.01       -1.46   0.0 -73.57  23.79   -0.05 -1.89 19.49  0.32  0.00 21.38  33.4   2
    4008       Tube 2   Origin  58.08   6.79   0.02   -0.08      624.01       -1.46   0.0 -74.29  23.84   -0.06 -1.90 19.49  0.32  0.00 21.40  33.4   2
    4008   4008:WVGD6      End  61.50   5.98   0.02   -0.07      705.54       -1.65   0.0 -74.29  23.84   -0.06 -1.85 20.82  0.31  0.00 22.68  36.0   2
    4008   4008:WVGD6   Origin  61.50   5.98   0.02   -0.07      705.54       -1.65   0.0 -75.14  23.90   -0.06 -1.87 20.82  0.31  0.00 22.70  36.0   2
    4008      SpliceT      End  66.00   5.01   0.01   -0.05      813.10       -1.93   0.0 -75.14  23.90   -0.06 -1.81 22.32  0.30  0.00 24.14  39.0   2
    4008      SpliceT   Origin  66.00   5.01   0.01   -0.05      813.10       -1.93   0.0 -76.35  23.97   -0.06 -1.84 22.32  0.30  0.00 24.17  39.1   2
    4008       Splice      End  68.75   4.47   0.01   -0.05      879.02       -2.10   0.0 -76.35  23.97   -0.06 -1.31 17.17  0.22  0.00 18.48  28.4   2
    4008       Splice   Origin  68.75   4.47   0.01   -0.05      879.02       -2.10   0.0 -77.79  24.04   -0.07 -1.33 17.17  0.22  0.00 18.50  28.5   2
    4008   4008:WVGD5      End  71.50   3.96   0.01   -0.04      945.13       -2.29   0.0 -77.79  24.04   -0.07 -1.30 17.69  0.21  0.00 18.99  29.2   2
    4008   4008:WVGD5   Origin  71.50   3.96   0.01   -0.04      945.13       -2.29   0.0 -79.31  24.14   -0.07 -1.33 17.69  0.21  0.00 19.02  29.3   2
    4008       Tube 3      End  76.50   3.12   0.01   -0.03     1065.84       -2.65   0.0 -79.31  24.14   -0.07 -1.28 18.50  0.21  0.00 19.78  30.4   2
    4008       Tube 3   Origin  76.50   3.12   0.01   -0.03     1065.84       -2.65   0.0 -80.93  24.27   -0.08 -1.31 18.50  0.21  0.00 19.80  30.5   2
    4008   4008:WVGD4      End  81.50   2.38   0.01   -0.03     1187.17       -3.04   0.0 -80.93  24.27   -0.08 -1.26 19.15  0.20  0.00 20.42  31.4   2
    4008   4008:WVGD4   Origin  81.50   2.38   0.01   -0.03     1187.17       -3.04   0.0 -82.62  24.39   -0.08 -1.29 19.15  0.20  0.00 20.44  31.5   2
    4008       Tube 3      End  86.50   1.74   0.01   -0.02     1309.13       -3.47   0.0 -82.62  24.39   -0.08 -1.24 19.69  0.19  0.00 20.93  32.2   2
    4008       Tube 3   Origin  86.50   1.74   0.01   -0.02     1309.13       -3.47   0.0 -84.36  24.53   -0.09 -1.27 19.69  0.19  0.00 20.96  32.2   2
    4008   4008:WVGD3      End  91.50   1.20   0.00   -0.02     1431.77       -3.92   0.0 -84.36  24.53   -0.09 -1.23 20.12  0.19  0.00 21.35  32.8   2
    4008   4008:WVGD3   Origin  91.50   1.20   0.00   -0.02     1431.77       -3.92   0.0 -86.15  24.67   -0.10 -1.25 20.12  0.19  0.00 21.38  32.9   2
    4008       Tube 3      End  96.50   0.76   0.00   -0.01     1555.09       -4.41   0.0 -86.15  24.67   -0.10 -1.21 20.47  0.18  0.00 21.68  33.4   2
    4008       Tube 3   Origin  96.50   0.76   0.00   -0.01     1555.09       -4.41   0.0 -88.01  24.81   -0.10 -1.24 20.47  0.18  0.00 21.71  33.4   2
    4008   4008:WVGD2      End 101.50   0.43   0.00   -0.01     1679.13       -4.93   0.0 -88.01  24.81   -0.10 -1.20 20.74  0.18  0.00 21.94  33.8   2
    4008   4008:WVGD2   Origin 101.50   0.43   0.00   -0.01     1679.13       -4.93   0.0 -89.92  24.96   -0.11 -1.23 20.74  0.18  0.00 21.97  33.8   2
    4008       Tube 3      End 106.50   0.19   0.00   -0.01     1803.91       -5.49   0.0 -89.92  24.96   -0.11 -1.19 20.95  0.17  0.00 22.14  34.4   2
    4008       Tube 3   Origin 106.50   0.19   0.00   -0.01     1803.91       -5.49   0.0 -91.90  25.11   -0.12 -1.21 20.95  0.18  0.00 22.17  34.5   2
    4008   4008:WVGD1      End 111.50   0.05   0.00   -0.00     1929.47       -6.09   0.0 -91.90  25.11   -0.12 -1.18 21.11  0.17  0.00 22.29  35.2   2
    4008   4008:WVGD1   Origin 111.50   0.05   0.00   -0.00     1929.47       -6.09   0.0 -93.92  25.27   -0.13 -1.20 21.11  0.17  0.00 22.32  35.2   2
    4008       4008:g      End 116.50   0.00   0.00    0.00     2055.83       -6.72   0.0 -93.92  25.27   -0.13 -1.17 21.23  0.17  0.00 22.40  35.9   2

Detailed Tubular Davit Arm Usages for Load Case "NESC 250B (Heavy)":

 Element      Joint    Joint   Rel. Trans.  Long.  Vert.       Vert.       Horz. Tors. Axial  Vert.  Horz.   P/A  M/S.  V/Q.  T/R.  Res.  Max.  At
   Label      Label Position  Dist.  Defl.  Defl.  Defl.        Mom.        Mom.  Mom. Force  Shear  Shear                               Usage Pt.
                               (ft)   (in)   (in)   (in)      (ft-k)      (ft-k)(ft-k)(kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi)     %    
--------------------------------------------------------------------------------------------------------------------------------------------------
  Davit1   Davit1:O   Origin   0.00  18.20   0.05   0.17       -8.04        0.00   0.0 -1.83   1.93  - 0.00 -0.50 19.19  0.00  0.00 19.69  30.3   1
  Davit1   Davit1:V      End   3.04  18.39   0.05   1.17       -2.17        0.00   0.0 -1.83   1.93  - 0.00 -0.50  5.18  0.00  0.00  5.68   8.7   1
  Davit1   Davit1:V   Origin   3.04  18.39   0.05   1.17       -2.17        0.00   0.0 -1.49   2.17  - 0.00 -0.41  5.18  0.00  0.00  5.59   8.6   1
  Davit1 Davit1:End      End   4.04  18.39   0.05   1.48       -0.00        0.00   0.0 -1.49   2.17  - 0.00 -0.41  0.00  1.23  0.00  2.17   3.3   3

  Davit2   Davit2:O   Origin   0.00  18.19   0.05  -0.67       -9.50       -0.00  -0.0  1.12   2.41   0.00  0.31 22.66  0.00  0.00 22.97  35.3   1
  Davit2   Davit2:V      End   3.04  18.37   0.05  -1.90       -2.16       -0.00  -0.0  1.12   2.41   0.00  0.31  5.14  0.00  0.00  5.45   8.4   1
  Davit2   Davit2:V   Origin   3.04  18.37   0.05  -1.90       -2.16       -0.00  -0.0  1.51   2.16   0.00  0.41  5.14  0.00  0.00  5.56   8.5   1
  Davit2 Davit2:End      End   4.04  18.37   0.05  -2.34        0.00        0.00  -0.0  1.51   2.16   0.00  0.41  0.00  1.22  0.00  2.16   3.3   3

  Davit3   Davit3:O   Origin   0.00  15.44   0.04   0.23      -50.72        0.01   0.0 -3.56   5.57  - 0.00 -0.36 26.64  0.00  0.00 27.00  41.5   1
  Davit3  #Davit3:0      End   3.55  15.63   0.04   1.30      -30.96        0.00   0.0 -3.56   5.57  - 0.00 -0.41 21.12  0.00  0.00 21.53  33.1   1
  Davit3  #Davit3:0   Origin   3.55  15.63   0.04   1.30      -30.96        0.00   0.0 -3.50   5.44  - 0.00 -0.40 21.12  0.00  0.00 21.52  33.1   1
  Davit3   Davit3:V      End   7.10  15.77   0.04   2.11      -11.67        0.00   0.0 -3.50   5.44  - 0.00 -0.46 10.76  0.00  0.00 11.22  17.3   1
  Davit3   Davit3:V   Origin   7.10  15.77   0.04   2.11      -11.67        0.00   0.0 -2.53   5.84  - 0.00 -0.34 10.76  0.00  0.00 11.09  17.1   1
  Davit3 Davit3:End      End   9.10  15.78   0.04   2.50       -0.00        0.00   0.0 -2.53   5.84  - 0.00 -0.37  0.00  1.77  0.00  3.09   4.8   3

  Davit4   Davit4:O   Origin   0.00  15.42   0.04  -0.65      -56.45       -0.00  -0.0  1.61   6.41   0.00  0.16 29.65  0.00  0.00 29.82  45.9   1
  Davit4  #Davit4:0      End   3.55  15.63   0.04  -2.06      -33.69       -0.00  -0.0  1.61   6.41   0.00  0.18 22.98  0.00  0.00 23.17  35.6   1
  Davit4  #Davit4:0   Origin   3.55  15.63   0.04  -2.06      -33.69       -0.00  -0.0  1.67   6.25   0.00  0.19 22.98  0.00  0.00 23.18  35.7   1
  Davit4   Davit4:V      End   7.10  15.88   0.04  -3.76      -11.53       -0.00  -0.0  1.67   6.25   0.00  0.22 10.62  0.00  0.00 10.85  16.7   1
  Davit4   Davit4:V   Origin   7.10  15.88   0.04  -3.76      -11.53       -0.00   0.0  2.69   5.76   0.00  0.36 10.62  0.00  0.00 10.98  16.9   1
  Davit4 Davit4:End      End   9.10  15.86   0.04  -4.81        0.00        0.00   0.0  2.69   5.76   0.00  0.39  0.00  1.75  0.00  3.06   4.7   3

  Davit5   Davit5:O   Origin   0.00  11.25   0.03   0.30      -50.82        0.00   0.0 -3.55   5.58  - 0.00 -0.36 26.70  0.00  0.00 27.05  41.6   1
  Davit5  #Davit5:0      End   3.55  11.42   0.03   1.24      -31.02        0.00   0.0 -3.55   5.58  - 0.00 -0.41 21.16  0.00  0.00 21.57  33.2   1
  Davit5  #Davit5:0   Origin   3.55  11.42   0.03   1.24      -31.02        0.00   0.0 -3.48   5.45  - 0.00 -0.40 21.16  0.00  0.00 21.56  33.2   1
  Davit5   Davit5:V      End   7.10  11.54   0.03   1.90      -11.69        0.00   0.0 -3.48   5.45  - 0.00 -0.46 10.77  0.00  0.00 11.23  17.3   1
  Davit5   Davit5:V   Origin   7.10  11.54   0.03   1.90      -11.69        0.00   0.0 -2.52   5.85  - 0.00 -0.33 10.77  0.00  0.00 11.10  17.1   1
  Davit5 Davit5:End      End   9.10  11.54   0.03   2.21       -0.00        0.00   0.0 -2.52   5.85  - 0.00 -0.37  0.00  1.77  0.00  3.09   4.8   3

  Davit6   Davit6:O   Origin   0.00  11.24   0.03  -0.58      -56.51       -0.00  -0.0  1.59   6.42   0.00  0.16 29.68  0.00  0.00 29.84  45.9   1
  Davit6  #Davit6:0      End   3.55  11.44   0.03  -1.86      -33.73       -0.00  -0.0  1.59   6.42   0.00  0.18 23.01  0.00  0.00 23.19  35.7   1
  Davit6  #Davit6:0   Origin   3.55  11.44   0.03  -1.86      -33.73       -0.00  -0.0  1.65   6.25   0.00  0.19 23.01  0.00  0.00 23.20  35.7   1
  Davit6   Davit6:V      End   7.10  11.67   0.03  -3.42      -11.55       -0.00  -0.0  1.65   6.25   0.00  0.22 10.64  0.00  0.00 10.86  16.7   1
  Davit6   Davit6:V   Origin   7.10  11.67   0.03  -3.42      -11.55       -0.00   0.0  2.68   5.77   0.00  0.35 10.64  0.00  0.00 10.99  16.9   1
  Davit6 Davit6:End      End   9.10  11.65   0.03  -4.39        0.00        0.00   0.0  2.68   5.77   0.00  0.39  0.00  1.75  0.00  3.06   4.7   3
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  Davit7   Davit7:O   Origin   0.00   7.65   0.02   0.32      -50.96        0.00   0.0 -3.52   5.60  - 0.00 -0.35 26.77  0.00  0.00 27.12  41.7   1
  Davit7  #Davit7:0      End   3.55   7.78   0.02   1.07      -31.10        0.00   0.0 -3.52   5.60  - 0.00 -0.40 21.22  0.00  0.00 21.62  33.3   1
  Davit7  #Davit7:0   Origin   3.55   7.78   0.02   1.07      -31.10        0.00   0.0 -3.46   5.46  - 0.00 -0.39 21.22  0.00  0.00 21.61  33.2   1
  Davit7   Davit7:V      End   7.10   7.87   0.02   1.55      -11.71        0.00   0.0 -3.46   5.46  - 0.00 -0.46 10.79  0.00  0.00 11.25  17.3   1
  Davit7   Davit7:V   Origin   7.10   7.87   0.02   1.55      -11.71        0.00   0.0 -2.49   5.86  - 0.00 -0.33 10.79  0.00  0.00 11.12  17.1   1
  Davit7 Davit7:End      End   9.10   7.87   0.02   1.75       -0.00        0.00   0.0 -2.49   5.86  - 0.00 -0.36  0.00  1.78  0.00  3.10   4.8   3

  Davit8   Davit8:O   Origin   0.00   7.64   0.02  -0.50      -56.58       -0.00  -0.0  1.56   6.43   0.00  0.16 29.72  0.00  0.00 29.88  46.0   1
  Davit8  #Davit8:0      End   3.55   7.81   0.02  -1.59      -33.78       -0.00  -0.0  1.56   6.43   0.00  0.18 23.04  0.00  0.00 23.22  35.7   1
  Davit8  #Davit8:0   Origin   3.55   7.81   0.02  -1.59      -33.78       -0.00  -0.0  1.63   6.26   0.00  0.19 23.04  0.00  0.00 23.23  35.7   1
  Davit8   Davit8:V      End   7.10   8.02   0.02  -2.97      -11.57       -0.00  -0.0  1.63   6.26   0.00  0.22 10.66  0.00  0.00 10.88  16.7   1
  Davit8   Davit8:V   Origin   7.10   8.02   0.02  -2.97      -11.57       -0.00   0.0  2.65   5.79   0.00  0.35 10.66  0.00  0.00 11.01  16.9   1
  Davit8 Davit8:End      End   9.10   8.00   0.02  -3.83        0.00        0.00   0.0  2.65   5.79   0.00  0.39  0.00  1.76  0.00  3.07   4.7   3

Summary of Clamp Capacities and Usages for Load Case "NESC 250B (Heavy)":

   Clamp  Force    Input Factored Holding    Input Factored Hardware  Max.
   Label         Holding  Holding   Usage Hardware Hardware    Usage Usage
                Capacity Capacity         Capacity Capacity               
         (kips)   (kips)   (kips)       %   (kips)   (kips)        %     %
--------------------------------------------------------------------------
  Clamp1  2.624    80.00    80.00    3.28     0.00     0.00     0.00  3.28
  Clamp2  2.624    80.00    80.00    3.28     0.00     0.00     0.00  3.28
  Clamp3  6.329    80.00    80.00    7.91     0.00     0.00     0.00  7.91
  Clamp4  6.329    80.00    80.00    7.91     0.00     0.00     0.00  7.91
  Clamp5  6.329    80.00    80.00    7.91     0.00     0.00     0.00  7.91
  Clamp6  6.329    80.00    80.00    7.91     0.00     0.00     0.00  7.91
  Clamp7  6.329    80.00    80.00    7.91     0.00     0.00     0.00  7.91
  Clamp8  6.329    80.00    80.00    7.91     0.00     0.00     0.00  7.91
  Clamp9 17.479    80.00    80.00   21.85     0.00     0.00     0.00 21.85
 Clamp10  7.345    80.00    80.00    9.18     0.00     0.00     0.00  9.18
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*** Analysis Results for Load Case No. 2 "NESC 250C  (Extreme Wind)" - Number of iterations in SAPS 14

Equilibrium Joint Positions and Rotations for Load Case "NESC 250C (Extreme Wind)":

        Joint   X-Displ  Y-Displ    Z-Displ   X-Rot  Y-Rot  Z-Rot     X-Pos    Y-Pos Z-Pos
        Label      (ft)     (ft)       (ft)   (deg)  (deg)  (deg)      (ft)     (ft)  (ft)
------------------------------------------------------------------------------------------
       4008:g         0        0          0  0.0000  0.0000 0.0000         0        0     0
       4008:t  0.001798    4.375    -0.1118 -3.9415  0.0015 0.0000  0.001798    4.375 116.4
    4008:AT&T  0.001785     4.34    -0.1107 -3.9415  0.0015 0.0000  0.001785     4.34 115.9
  4008:WVGD12   0.00176    4.272    -0.1083 -3.9399  0.0015 0.0000   0.00176    4.272 114.9
 4008:TMobile  0.001532     3.66   -0.08732 -3.8210  0.0014 0.0000  0.001532     3.66 105.9
  4008:WVGD11  0.001507    3.593   -0.08509 -3.7991  0.0014 0.0000  0.001507    3.593 104.9
  4008:WVGD10  0.001261    2.955   -0.06445 -3.5052  0.0014 0.0000  0.001261    2.955 94.94
    4008:Arm1  0.001249    2.924   -0.06351 -3.4943  0.0014 0.0000  0.001249    2.924 94.44
    4008:Arm2  0.001069    2.469   -0.04987 -3.3039  0.0013 0.0000  0.001069    2.469 86.79
   4008:WVGD9  0.001039    2.392   -0.04764 -3.2657  0.0013 0.0000  0.001039    2.392 85.45
   4008:WVGD8 0.0008094    1.824   -0.03204 -2.9147  0.0012 0.0000 0.0008094    1.824 74.97
    4008:Arm3 0.0007957     1.79   -0.03118 -2.8905  0.0012 0.0000 0.0007957     1.79 74.31
   4008:WVGD7 0.0006127    1.348   -0.02048 -2.5123  0.0011 0.0000 0.0006127    1.348 64.98
    4008:Arm4 0.0005557    1.213   -0.01752 -2.3747  0.0010 0.0000 0.0005557    1.213 61.82
   4008:WVGD6 0.0004419   0.9478   -0.01216 -2.0587  0.0009 0.0000 0.0004419   0.9478 54.99
   4008:WVGD5 0.0003002   0.6277  -0.006775 -1.6228  0.0007 0.0000 0.0003002   0.6277 44.99
   4008:WVGD4 0.0001846   0.3763  -0.003401 -1.2475  0.0006 0.0000 0.0001846   0.3763    35
   4008:WVGD3 9.577e-05   0.1902  -0.001457 -0.8766  0.0004 0.0000 9.577e-05   0.1902    25
   4008:WVGD2  3.52e-05    0.068 -0.0004991 -0.5159  0.0003 0.0000  3.52e-05    0.068    15
   4008:WVGD1 4.141e-06 0.007702 -0.0001062 -0.1683  0.0001 0.0000 4.141e-06 0.007702     5
     Davit1:O  0.001251    2.926   0.006075 -3.4943  0.0014 0.0000  0.001251    1.785 94.51
     Davit1:V  0.001268    2.962     0.1864 -3.4427  0.0014 0.0000  0.001268    -1.18 95.19
   Davit1:End  0.001269    2.964     0.2464 -3.4378  0.0014 0.0000  0.001269   -2.178 95.25
     Davit2:O  0.001247    2.922    -0.1331 -3.4943  0.0014 0.0000  0.001247    4.064 94.37
     Davit2:V  0.001254    2.947    -0.3202 -3.5938  0.0014 0.0000  0.001254    7.089 94.68
   Davit2:End  0.001252    2.945    -0.3829 -3.5986  0.0014 0.0000  0.001252    8.087 94.62
     Davit3:O  0.001071    2.471    0.02191 -3.3039  0.0013 0.0000  0.001071    1.226 86.86
     Davit3:V  0.001108    2.546      0.407 -3.0586  0.0013 0.0000  0.001108   -5.699 88.42
   Davit3:End  0.001111    2.549      0.513 -3.0305  0.0013 0.0000  0.001111   -7.696 88.52
     Davit4:O  0.001067    2.467    -0.1216 -3.3039  0.0013 0.0000  0.001067    3.712 86.72
     Davit4:V  0.001083    2.525    -0.5519 -3.6530  0.0013 0.0000  0.001083    10.77 87.46
   Davit4:End   0.00108    2.521      -0.68 -3.6805  0.0013 0.0000   0.00108    12.77 87.33
     Davit5:O 0.0007973    1.792    0.04016 -2.8905  0.0012 0.0000 0.0007973   0.3775 74.38
     Davit5:V 0.0008298    1.857      0.375 -2.6411  0.0012 0.0000 0.0008298   -6.558 75.88
   Davit5:End 0.0008322    1.859     0.4664 -2.6126  0.0012 0.0000 0.0008322   -8.556 75.98
     Davit6:O  0.000794    1.789    -0.1025 -2.8905  0.0012 0.0000  0.000794    3.203 74.24
     Davit6:V 0.0008097    1.842    -0.4821 -3.2432  0.0012 0.0000 0.0008097    10.26 75.03
   Davit6:End 0.0008072    1.839    -0.5959 -3.2711  0.0012 0.0000 0.0008072    12.25 74.91
     Davit7:O  0.000557    1.215    0.04812 -2.3747  0.0010 0.0000  0.000557  -0.3693 61.89
     Davit7:V 0.0005834    1.266     0.3201 -2.1202  0.0010 0.0000 0.0005834   -7.318 63.33
   Davit7:End 0.0005851    1.267     0.3933 -2.0913  0.0010 0.0000 0.0005851   -9.317  63.4
     Davit8:O 0.0005544    1.212   -0.08315 -2.3747  0.0010 0.0000 0.0005544    2.796 61.76
     Davit8:V 0.0005691    1.258    -0.3996 -2.7318  0.0010 0.0000 0.0005691    9.842 62.61
   Davit8:End 0.0005674    1.255    -0.4956 -2.7601  0.0010 0.0000 0.0005674    11.84 62.51

Joint Support Reactions for Load Case "NESC 250C (Extreme Wind)":

  Joint     X     X      Y     Y H-Shear      Z Comp. Uplift Result. Result.       X  X-M.      Y  Y-M. H-Bend-M      Z  Z-M.  Max.
  Label Force Usage  Force Usage   Usage  Force Usage  Usage   Force   Usage  Moment Usage Moment Usage    Usage Moment Usage Usage
       (kips)     % (kips)     %       % (kips)     %      %  (kips)       %  (ft-k)     % (ft-k)     %        % (ft-k)     %     %
-----------------------------------------------------------------------------------------------------------------------------------
 4008:g -0.04   0.0 -49.38   0.0     0.0 -48.77   0 .0    0.0   69.40     0.0 3915.51   0.0   -2.1   0. 0      0.0  -0.00   0.0   0.0

Detailed Steel Pole Usages for Load Case "NESC 250C (Extreme Wind)":

 Element        Joint    Joint   Rel. Trans.  Long.  Vert. Trans. Mom.  Long. Mom. Tors.  Axial  Tran.  Long.   P/A  M/S.  V/Q.  T/R.  Res.  Max.  At
   Label        Label Position  Dist.  Defl.  Defl.  Defl.  (Local Mx)  (Local My)  Mom.  Force  Shear  Shear                               Usage Pt.
                                 (ft)   (in)   (in)   (in)      (ft-k)      (ft-k)(ft-k) (kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi)     %    
-----------------------------------------------------------------------------------------------------------------------------------------------------
    4008       4008:t   Origin   0.00  52.50   0.02   -1.34       -0.00       -0.00  -0.0  -0.01   0.01   -0.00 -0.00  0.00  0.00  0.00  0.00   0.0   5
    4008    4008:AT&T      End   0.50  52.08   0.02   -1.33        0.01       -0.00  -0.0  -0.01   0.01   -0.00 -0.00  0.00  0.00  0.00  0.00   0.0   5
    4008    4008:AT&T   Origin   0.50  52.08   0.02   -1.33        0.01       -0.00   0.0  -5.75   6.80   -0.00 -0.48  0.00  1.15  0.00  2.04   3.1   5
    4008  4008:WVGD12      End   1.50  51.26   0.02   -1.30        6.81       -0.00   0.0  -5.75   6.80   -0.00 -0.47  0.35  1.09  0.00  2.06   3.2   4
    4008  4008:WVGD12   Origin   1.50  51.26   0.02   -1.30        6.81       -0.00   0.0  -5.87   6.96   -0.00 -0.48  0.35  1.12  0.00  2.10   3.2   4
    4008       Tube 1      End   6.00  47.56   0.02   -1.17       38.12       -0.00   0.0  -5.87   6.96   -0.00 -0.45  6.31  0.28  0.00  6.78  10.4   2
    4008       Tube 1   Origin   6.00  47.56   0.02   -1.17       38.12       -0.00   0.0  -6.08   7.23   -0.00 -0.46  6.31  0.29  0.00  6.79  10.5   2
    4008 4008:TMobile      End  10.50  43.92   0.02   -1.05       70.65       -0.01   0.0  -6.08   7.23   -0.00 -0.43 10.27  0.27  0.00 10.71  16.7   2
    4008 4008:TMobile   Origin  10.50  43.92   0.02   -1.05       70.65       -0.01  -0.0  -9.21  10.65   -0.00 -0.66 10.27  0.40  0.00 10.95  17.1   2
    4008  4008:WVGD11      End  11.50  43.12   0.02   -1.02       81.30       -0.01  -0.0  -9.21  10.65   -0.00 -0.65 11.49  0.40  0.00 12.16  19.1   2
    4008  4008:WVGD11   Origin  11.50  43.12   0.02   -1.02       81.30       -0.01   0.0  -9.36  10.82   -0.00 -0.66 11.49  0.40  0.00 12.17  19.1   2
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    4008       Tube 1      End  16.00  39.59   0.02   -0.90      129.98       -0.03   0.0  -9.36  10.82   -0.00 -0.62 16.28  0.38  0.00 16.91  27.5   2
    4008       Tube 1   Origin  16.00  39.59   0.02   -0.90      129.98       -0.03   0.0  -9.61  11.11   -0.00 -0.64 16.28  0.39  0.00 16.93  27.5   2
    4008      SpliceT      End  20.50  36.19   0.02   -0.80      179.99       -0.05   0.0  -9.61  11.11   -0.00 -0.60 20.11  0.37  0.00 20.72  34.8   2
    4008      SpliceT   Origin  20.50  36.19   0.02   -0.80      179.99       -0.05  -0.0  -9.80  11.30   -0.00 -0.37 12.01  0.22  0.00 12.38  19.0   2
    4008  4008:WVGD10      End  21.50  35.46   0.02   -0.77      191.29       -0.05  -0.0  -9.80  11.30   -0.00 -0.36 12.45  0.22  0.00 12.82  19.7   2
    4008  4008:WVGD10   Origin  21.50  35.46   0.02   -0.77      191.29       -0.05  -0.0  -9.87  11.35   -0.00 -0.36 12.45  0.22  0.00 12.82  19.7   2
    4008    4008:Arm1      End  22.00  35.09   0.01   -0.76      196.96       -0.05  -0.0  -9.87  11.35   -0.00 -0.36 12.67  0.22  0.00 13.04  20.1   2
    4008    4008:Arm1   Origin  22.00  35.09   0.01   -0.76      198.78       -0.05   0.0 -11.28  15.16   -0.01 -0.41 12.78  0.29  0.00 13.21  20.3   2
    4008       Tube 2      End  25.83  32.32   0.01   -0.68      256.84       -0.07   0.0 -11.28  15.16   -0.01 -0.40 15.09  0.28  0.00 15.49  23.8   2
    4008       Tube 2   Origin  25.83  32.32   0.01   -0.68      256.84       -0.07   0.0 -11.68  15.45   -0.01 -0.41 15.09  0.29  0.00 15.51  23.9   2
    4008    4008:Arm2      End  29.66  29.63   0.01   -0.60      316.02       -0.10   0.0 -11.68  15.45   -0.01 -0.39 17.03  0.27  0.00 17.43  26.8   2
    4008    4008:Arm2   Origin  29.66  29.63   0.01   -0.60      325.68       -0.10   0.0 -17.05  24.10   -0.01 -0.57 17.55  0.43  0.00 18.14  27.9   2
    4008   4008:WVGD9      End  31.00  28.71   0.01   -0.57      357.96       -0.11   0.0 -17.05  24.10   -0.01 -0.57 18.73  0.42  0.00 19.31  29.7   2
    4008   4008:WVGD9   Origin  31.00  28.71   0.01   -0.57      357.96       -0.11   0.0 -17.42  24.35   -0.01 -0.58 18.73  0.43  0.00 19.32  29.7   2
    4008       Tube 2      End  36.00  25.36   0.01   -0.48      479.71       -0.15   0.0 -17.42  24.35   -0.01 -0.55 22.58  0.40  0.00 23.14  35.6   2
    4008       Tube 2   Origin  36.00  25.36   0.01   -0.48      479.71       -0.15   0.0 -17.89  24.66   -0.01 -0.56 22.58  0.41  0.00 23.15  35.6   2
    4008       Tube 2      End  38.75  23.60   0.01   -0.43      547.53       -0.18   0.0 -17.89  24.66   -0.01 -0.55 24.37  0.40  0.00 24.92  38.3   2
    4008       Tube 2   Origin  38.75  23.60   0.01   -0.43      547.53       -0.18   0.0 -18.24  24.88   -0.01 -0.56 24.37  0.40  0.00 24.94  38.4   2
    4008   4008:WVGD8      End  41.50  21.89   0.01   -0.38      615.96       -0.21   0.0 -18.24  24.88   -0.01 -0.54 25.96  0.39  0.00 26.51  40.8   2
    4008   4008:WVGD8   Origin  41.50  21.89   0.01   -0.38      615.96       -0.21   0.0 -18.46  25.03   -0.01 -0.55 25.96  0.39  0.00 26.52  40.8   2
    4008    4008:Arm3      End  42.16  21.49   0.01   -0.37      632.50       -0.21   0.0 -18.46  25.03   -0.01 -0.55 26.32  0.39  0.00 26.87  41.3   2
    4008    4008:Arm3   Origin  42.16  21.49   0.01   -0.37      642.12       -0.21   0.0 -23.98  33.66   -0.01 -0.71 26.72  0.53  0.00 27.44  42.2   2
    4008       Tube 2      End  46.83  18.74   0.01   -0.31      799.29       -0.27   0.0 -23.98  33.66   -0.01 -0.68 30.44  0.50  0.00 31.13  47.9   2
    4008       Tube 2   Origin  46.83  18.74   0.01   -0.31      799.29       -0.27   0.0 -24.66  34.04   -0.01 -0.70 30.44  0.51  0.00 31.15  47.9   2
    4008   4008:WVGD7      End  51.50  16.18   0.01   -0.25      958.25       -0.33   0.0 -24.66  34.04   -0.01 -0.67 33.52  0.49  0.00 34.20  52.6   2
    4008   4008:WVGD7   Origin  51.50  16.18   0.01   -0.25      958.25       -0.33   0.0 -25.24  34.37   -0.01 -0.68 33.52  0.49  0.00 34.21  52.6   2
    4008    4008:Arm4      End  54.66  14.56   0.01   -0.21     1066.91       -0.38   0.0 -25.24  34.37   -0.01 -0.67 35.31  0.48  0.00 35.98  55.4   2
    4008    4008:Arm4   Origin  54.66  14.56   0.01   -0.21     1076.47       -0.38   0.0 -31.00  43.02   -0.02 -0.82 35.62  0.60  0.00 36.46  56.2   2
    4008       Tube 2      End  58.08  12.91   0.01   -0.18     1223.57       -0.43   0.0 -31.00  43.02   -0.02 -0.79 38.20  0.58  0.00 39.00  61.0   2
    4008       Tube 2   Origin  58.08  12.91   0.01   -0.18     1223.57       -0.43   0.0 -31.57  43.31   -0.02 -0.81 38.20  0.59  0.00 39.02  61.0   2
    4008   4008:WVGD6      End  61.50  11.37   0.01   -0.15     1371.66       -0.49   0.0 -31.57  43.31   -0.02 -0.79 40.46  0.57  0.00 41.26  65.4   2
    4008   4008:WVGD6   Origin  61.50  11.37   0.01   -0.15     1371.66       -0.49   0.0 -32.26  43.65   -0.02 -0.80 40.46  0.57  0.00 41.28  65.5   2
    4008      SpliceT      End  66.00   9.53   0.00   -0.11     1568.05       -0.58   0.0 -32.26  43.65   -0.02 -0.78 43.03  0.55  0.00 43.82  70.9   2
    4008      SpliceT   Origin  66.00   9.53   0.00   -0.11     1568.05       -0.58   0.0 -33.17  43.97   -0.02 -0.80 43.03  0.56  0.00 43.84  70.9   2
    4008       Splice      End  68.75   8.50   0.00   -0.10     1688.97       -0.63   0.0 -33.17  43.97   -0.02 -0.57 32.97  0.40  0.00 33.55  51.6   2
    4008       Splice   Origin  68.75   8.50   0.00   -0.10     1688.97       -0.63   0.0 -34.19  44.24   -0.02 -0.59 32.97  0.40  0.00 33.56  51.6   2
    4008   4008:WVGD5      End  71.50   7.53   0.00   -0.08     1810.64       -0.69   0.0 -34.19  44.24   -0.02 -0.57 33.87  0.39  0.00 34.45  53.0   2
    4008   4008:WVGD5   Origin  71.50   7.53   0.00   -0.08     1810.64       -0.69   0.0 -35.30  44.63   -0.02 -0.59 33.87  0.40  0.00 34.46  53.0   2
    4008       Tube 3      End  76.50   5.93   0.00   -0.06     2033.78       -0.80   0.0 -35.30  44.63   -0.02 -0.57 35.27  0.38  0.00 35.85  55.2   2
    4008       Tube 3   Origin  76.50   5.93   0.00   -0.06     2033.78       -0.80   0.0 -36.50  45.13   -0.02 -0.59 35.27  0.38  0.00 35.87  55.2   2
    4008   4008:WVGD4      End  81.50   4.52   0.00   -0.04     2259.42       -0.93   0.0 -36.50  45.13   -0.02 -0.57 36.43  0.37  0.00 37.01  56.9   2
    4008   4008:WVGD4   Origin  81.50   4.52   0.00   -0.04     2259.42       -0.93   0.0 -37.74  45.64   -0.03 -0.59 36.43  0.38  0.00 37.03  57.0   2
    4008       Tube 3      End  86.50   3.30   0.00   -0.03     2487.64       -1.06   0.0 -37.74  45.64   -0.03 -0.57 37.39  0.36  0.00 37.97  58.4   2
    4008       Tube 3   Origin  86.50   3.30   0.00   -0.03     2487.64       -1.06   0.0 -39.02  46.18   -0.03 -0.59 37.39  0.37  0.00 37.99  58.4   2
    4008   4008:WVGD3      End  91.50   2.28   0.00   -0.02     2718.51       -1.20   0.0 -39.02  46.18   -0.03 -0.57 38.18  0.35  0.00 38.76  59.6   2
    4008   4008:WVGD3   Origin  91.50   2.28   0.00   -0.02     2718.51       -1.20   0.0 -40.34  46.72   -0.03 -0.59 38.18  0.36  0.00 38.77  59.7   2
    4008       Tube 3      End  96.50   1.45   0.00   -0.01     2952.11       -1.36   0.0 -40.34  46.72   -0.03 -0.57 38.83  0.35  0.00 39.40  60.6   2
    4008       Tube 3   Origin  96.50   1.45   0.00   -0.01     2952.11       -1.36   0.0 -41.70  47.29   -0.03 -0.59 38.83  0.35  0.00 39.42  60.6   2
    4008   4008:WVGD2      End 101.50   0.82   0.00   -0.01     3188.53       -1.52   0.0 -41.70  47.29   -0.03 -0.57 39.36  0.34  0.00 39.93  61.4   2
    4008   4008:WVGD2   Origin 101.50   0.82   0.00   -0.01     3188.53       -1.52   0.0 -43.10  47.86   -0.04 -0.59 39.36  0.34  0.00 39.95  61.5   2
    4008       Tube 3      End 106.50   0.36   0.00   -0.00     3427.85       -1.70   0.0 -43.10  47.86   -0.04 -0.57 39.79  0.33  0.00 40.36  62.8   2
    4008       Tube 3   Origin 106.50   0.36   0.00   -0.00     3427.85       -1.70   0.0 -44.53  48.46   -0.04 -0.59 39.79  0.34  0.00 40.38  62.8   2
    4008   4008:WVGD1      End 111.50   0.09   0.00   -0.00     3670.15       -1.89   0.0 -44.53  48.46   -0.04 -0.57 40.13  0.33  0.00 40.70  64.3   2
    4008   4008:WVGD1   Origin 111.50   0.09   0.00   -0.00     3670.15       -1.89   0.0 -46.00  49.07   -0.04 -0.59 40.13  0.33  0.00 40.72  64.3   2
    4008       4008:g      End 116.50   0.00   0.00    0.00     3915.51       -2.09   0.0 -46.00  49.07   -0.04 -0.57 40.40  0.32  0.00 40.97  65.7   2

Detailed Tubular Davit Arm Usages for Load Case "NESC 250C (Extreme Wind)":

 Element      Joint    Joint   Rel. Trans.  Long.  Vert.       Vert.       Horz. Tors. Axial  Vert.  Horz.   P/A  M/S.  V/Q.  T/R.  Res.  Max.  At
   Label      Label Position  Dist.  Defl.  Defl.  Defl.        Mom.        Mom.  Mom. Force  Shear  Shear                               Usage Pt.
                               (ft)   (in)   (in)   (in)      (ft-k)      (ft-k)(ft-k)(kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi)     %    
--------------------------------------------------------------------------------------------------------------------------------------------------
  Davit1   Davit1:O   Origin   0.00  35.11   0.02   0.07       -1.39        0.00   0.0 -1.89   0.27  - 0.00 -0.52  3.32  0.00  0.00  3.84   5.9   1
  Davit1   Davit1:V      End   3.04  35.54   0.02   2.24       -0.56        0.00   0.0 -1.89   0.27  - 0.00 -0.52  1.33  0.00  0.00  1.85   2.8   1
  Davit1   Davit1:V   Origin   3.04  35.54   0.02   2.24       -0.56        0.00   0.0 -1.82   0.56  - 0.00 -0.50  1.33  0.00  0.00  1.83   2.8   1
  Davit1 Davit1:End      End   4.04  35.57   0.02   2.96       -0.00        0.00   0.0 -1.82   0.56  - 0.00 -0.50  0.00  0.32  0.00  0.74   1.1   3

  Davit2   Davit2:O   Origin   0.00  35.06   0.01  -1.60       -3.20       -0.00  -0.0  1.70   0.87   0.00  0.46  7.64  0.00  0.00  8.10  12.5   1
  Davit2   Davit2:V      End   3.04  35.37   0.02  -3.84       -0.55       -0.00  -0.0  1.70   0.87   0.00  0.46  1.32  0.00  0.00  1.78   2.7   1
  Davit2   Davit2:V   Origin   3.04  35.37   0.02  -3.84       -0.55       -0.00  -0.0  1.82   0.55   0.00  0.50  1.32  0.00  0.00  1.82   2.8   1
  Davit2 Davit2:End      End   4.04  35.34   0.02  -4.60        0.00        0.00  -0.0  1.82   0.55   0.00  0.50  0.00  0.31  0.00  0.74   1.1   3

  Davit3   Davit3:O   Origin   0.00  29.65   0.01   0.26      -16.87        0.00   0.0 -4.57   1.76  - 0.00 -0.46  8.86  0.00  0.00  9.32  14.3   1
  Davit3  #Davit3:0      End   3.55  30.12   0.01   2.62      -10.61        0.00   0.0 -4.57   1.76  - 0.00 -0.52  7.24  0.00  0.00  7.76  11.9   1
  Davit3  #Davit3:0   Origin   3.55  30.12   0.01   2.62      -10.61        0.00   0.0 -4.55   1.67  - 0.00 -0.52  7.24  0.00  0.00  7.76  11.9   1
  Davit3   Davit3:V      End   7.10  30.56   0.01   4.88       -4.67        0.00   0.0 -4.55   1.67  - 0.00 -0.60  4.30  0.00  0.00  4.91   7.5   1
  Davit3   Davit3:V   Origin   7.10  30.56   0.01   4.88       -4.67        0.00   0.0 -4.20   2.34  - 0.00 -0.56  4.30  0.00  0.00  4.86   7.5   1
  Davit3 Davit3:End      End   9.10  30.59   0.01   6.16       -0.00        0.00   0.0 -4.20   2.34  - 0.00 -0.61  0.00  0.71  0.00  1.37   2.1   3

  Davit4   Davit4:O   Origin   0.00  29.60   0.01  -1.46      -26.52       -0.00  -0.0  3.76   3.15   0.00  0.38 13.93  0.00  0.00 14.31  22.0   1



Paul J. Ford and Company - 80617-0015.001.6000 Page 16/22

  Davit4  #Davit4:0      End   3.55  29.95   0.01  -3.98      -15.34       -0.00  -0.0  3.76   3.15   0.00  0.43 10.46  0.00  0.00 10.89  16.8   1
  Davit4  #Davit4:0   Origin   3.55  29.95   0.01  -3.98      -15.34       -0.00  -0.0  3.78   3.03   0.00  0.43 10.46  0.00  0.00 10.90  16.8   1
  Davit4   Davit4:V      End   7.10  30.30   0.01  -6.62       -4.58       -0.00  -0.0  3.78   3.03   0.00  0.50  4.22  0.00  0.00  4.72   7.3   1
  Davit4   Davit4:V   Origin   7.10  30.30   0.01  -6.62       -4.58       -0.00   0.0  4.23   2.29   0.00  0.56  4.22  0.00  0.00  4.78   7.3   1
  Davit4 Davit4:End      End   9.10  30.26   0.01  -8.16       -0.00        0.00   0.0  4.23   2.29   0.00  0.61  0.00  0.69  0.00  1.35   2.1   3

  Davit5   Davit5:O   Origin   0.00  21.51   0.01   0.48      -17.17        0.00   0.0 -4.56   1.80  - 0.00 -0.46  9.02  0.00  0.00  9.48  14.6   1
  Davit5  #Davit5:0      End   3.55  21.90   0.01   2.54      -10.79        0.00   0.0 -4.56   1.80  - 0.00 -0.52  7.36  0.00  0.00  7.88  12.1   1
  Davit5  #Davit5:0   Origin   3.55  21.90   0.01   2.54      -10.79        0.00   0.0 -4.53   1.71  - 0.00 -0.52  7.36  0.00  0.00  7.88  12.1   1
  Davit5   Davit5:V      End   7.10  22.28   0.01   4.50       -4.73        0.00   0.0 -4.53   1.71  - 0.00 -0.60  4.36  0.00  0.00  4.96   7.6   1
  Davit5   Davit5:V   Origin   7.10  22.28   0.01   4.50       -4.73        0.00   0.0 -4.18   2.37  - 0.00 -0.55  4.36  0.00  0.00  4.91   7.6   1
  Davit5 Davit5:End      End   9.10  22.31   0.01   5.60       -0.00        0.00   0.0 -4.18   2.37  - 0.00 -0.61  0.00  0.72  0.00  1.38   2.1   3

  Davit6   Davit6:O   Origin   0.00  21.46   0.01  -1.23      -26.77       -0.00  -0.0  3.74   3.18   0.00  0.38 14.06  0.00  0.00 14.44  22.2   1
  Davit6  #Davit6:0      End   3.55  21.77   0.01  -3.44      -15.50       -0.00  -0.0  3.74   3.18   0.00  0.43 10.57  0.00  0.00 11.00  16.9   1
  Davit6  #Davit6:0   Origin   3.55  21.77   0.01  -3.44      -15.50       -0.00  -0.0  3.76   3.06   0.00  0.43 10.57  0.00  0.00 11.00  16.9   1
  Davit6   Davit6:V      End   7.10  22.10   0.01  -5.79       -4.64       -0.00  -0.0  3.76   3.06   0.00  0.50  4.27  0.00  0.00  4.77   7.3   1
  Davit6   Davit6:V   Origin   7.10  22.10   0.01  -5.79       -4.64       -0.00   0.0  4.21   2.32   0.00  0.56  4.27  0.00  0.00  4.83   7.4   1
  Davit6 Davit6:End      End   9.10  22.06   0.01  -7.15       -0.00        0.00   0.0  4.21   2.32   0.00  0.61  0.00  0.70  0.00  1.36   2.1   3

  Davit7   Davit7:O   Origin   0.00  14.58   0.01   0.58      -17.54        0.00   0.0 -4.54   1.84  - 0.00 -0.46  9.21  0.00  0.00  9.67  14.9   1
  Davit7  #Davit7:0      End   3.55  14.89   0.01   2.26      -11.02        0.00   0.0 -4.54   1.84  - 0.00 -0.52  7.51  0.00  0.00  8.03  12.4   1
  Davit7  #Davit7:0   Origin   3.55  14.89   0.01   2.26      -11.02        0.00   0.0 -4.52   1.75  - 0.00 -0.52  7.51  0.00  0.00  8.03  12.4   1
  Davit7   Davit7:V      End   7.10  15.19   0.01   3.84       -4.81        0.00   0.0 -4.52   1.75  - 0.00 -0.60  4.43  0.00  0.00  5.03   7.7   1
  Davit7   Davit7:V   Origin   7.10  15.19   0.01   3.84       -4.81        0.00   0.0 -4.16   2.40  - 0.00 -0.55  4.43  0.00  0.00  4.98   7.7   1
  Davit7 Davit7:End      End   9.10  15.21   0.01   4.72       -0.00        0.00   0.0 -4.16   2.40  - 0.00 -0.61  0.00  0.73  0.00  1.40   2.2   3

  Davit8   Davit8:O   Origin   0.00  14.54   0.01  -1.00      -27.09       -0.00  -0.0  3.71   3.21   0.00  0.37 14.23  0.00  0.00 14.60  22.5   1
  Davit8  #Davit8:0      End   3.55  14.81   0.01  -2.83      -15.69       -0.00  -0.0  3.71   3.21   0.00  0.42 10.70  0.00  0.00 11.13  17.1   1
  Davit8  #Davit8:0   Origin   3.55  14.81   0.01  -2.83      -15.69       -0.00  -0.0  3.73   3.09   0.00  0.43 10.70  0.00  0.00 11.13  17.1   1
  Davit8   Davit8:V      End   7.10  15.09   0.01  -4.79       -4.71       -0.00  -0.0  3.73   3.09   0.00  0.49  4.34  0.00  0.00  4.84   7.4   1
  Davit8   Davit8:V   Origin   7.10  15.09   0.01  -4.79       -4.71       -0.00   0.0  4.19   2.36   0.00  0.55  4.34  0.00  0.00  4.90   7.5   1
  Davit8 Davit8:End      End   9.10  15.07   0.01  -5.95       -0.00        0.00   0.0  4.19   2.36   0.00  0.61  0.00  0.72  0.00  1.38   2.1   3

Summary of Clamp Capacities and Usages for Load Case "NESC 250C (Extreme Wind)":

   Clamp Force    Input Factored Holding    Input Factored Hardware  Max.
   Label        Holding  Holding   Usage Hardware Hardware    Usage Usage
               Capacity Capacity         Capacity Capacity               
        (kips)   (kips)   (kips)       %   (kips)   (kips)        %     %
-------------------------------------------------------------------------
  Clamp1 1.898    80.00    80.00    2.37     0.00     0.00     0.00  2.37
  Clamp2 1.898    80.00    80.00    2.37     0.00     0.00     0.00  2.37
  Clamp3 4.792    80.00    80.00    5.99     0.00     0.00     0.00  5.99
  Clamp4 4.792    80.00    80.00    5.99     0.00     0.00     0.00  5.99
  Clamp5 4.792    80.00    80.00    5.99     0.00     0.00     0.00  5.99
  Clamp6 4.792    80.00    80.00    5.99     0.00     0.00     0.00  5.99
  Clamp7 4.792    80.00    80.00    5.99     0.00     0.00     0.00  5.99
  Clamp8 4.792    80.00    80.00    5.99     0.00     0.00     0.00  5.99
  Clamp9 8.835    80.00    80.00   11.04     0.00     0.00     0.00 11.04
 Clamp10 4.421    80.00    80.00    5.53     0.00     0.00     0.00  5.53
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*** Analysis Results for Load Case No. 3 "NESC 250D  (Extreme Ice w/ Wind)" - Number of iterations in S APS 14

Equilibrium Joint Positions and Rotations for Load Case "NESC 250D (Extreme Ice w/ Wind)":

        Joint   X-Displ  Y-Displ    Z-Displ   X-Rot  Y-Rot   Z-Rot     X-Pos    Y-Pos Z-Pos
        Label      (ft)     (ft)       (ft)   (deg)  (deg)   (deg)      (ft)     (ft)  (ft)
-------------------------------------------------------------------------------------------
       4008:g         0        0          0  0.0000  0.0000  0.0000         0        0     0
       4008:t  0.002374    1.575   -0.01929 -1.3258  0.0020  0.0000  0.002374    1.575 116.5
    4008:AT&T  0.002357    1.563   -0.01915 -1.3258  0.0020  0.0000  0.002357    1.563   116
  4008:WVGD12  0.002323     1.54   -0.01883 -1.3254  0.0020  0.0000  0.002323     1.54   115
 4008:TMobile  0.002016    1.333   -0.01601 -1.2999  0.0019  0.0000  0.002016    1.333   106
  4008:WVGD11  0.001983    1.311   -0.01568 -1.2952  0.0019  0.0000  0.001983    1.311   105
  4008:WVGD10  0.001654     1.09   -0.01266 -1.2330  0.0018  0.0000  0.001654     1.09 94.99
    4008:Arm1  0.001638    1.079   -0.01253 -1.2307  0.0018  0.0000  0.001638    1.079 94.49
    4008:Arm2  0.001399   0.9171   -0.01052 -1.1849  0.0017  0.0000  0.001399   0.9171 86.83
   4008:WVGD9  0.001359   0.8895   -0.01017 -1.1747  0.0017  0.0000  0.001359   0.8895 85.49
   4008:WVGD8  0.001056    0.683  -0.007632 -1.0691  0.0016  0.0000  0.001056    0.683 74.99
    4008:Arm3  0.001038   0.6707  -0.007487 -1.0614  0.0016  0.0000  0.001038   0.6707 74.33
   4008:WVGD7 0.0007969   0.5073  -0.005536 -0.9343  0.0014  0.0000 0.0007969   0.5073 64.99
    4008:Arm4 0.0007222   0.4569  -0.004966 -0.8863  0.0013  0.0000 0.0007222   0.4569 61.83
   4008:WVGD6 0.0005733   0.3575  -0.003821 -0.7728  0.0012  0.0000 0.0005733   0.3575    55
   4008:WVGD5 0.0003885   0.2369  -0.002573 -0.6120  0.0010  0.0000 0.0003885   0.2369    45
   4008:WVGD4 0.0002385    0.142   -0.00171 -0.4712  0.0008  0.0000 0.0002385    0.142    35
   4008:WVGD3 0.0001235  0.07173  -0.001066 -0.3310  0.0006  0.0000 0.0001235  0.07173    25
   4008:WVGD2 4.531e-05  0.02562  -0.000578 -0.1946  0.0003  0.0000 4.531e-05  0.02562    15
   4008:WVGD1 5.317e-06 0.002895 -0.0001816 -0.0634  0.0001  0.0000 5.317e-06 0.002895     5
     Davit1:O  0.001639    1.079    0.01199 -1.2307  0.0018  0.0000  0.001639 -0.06254 94.51
     Davit1:V  0.001657    1.089    0.06679 -0.9303  0.0018  0.0000  0.001657   -3.053 95.07
   Davit1:End  0.001657    1.089    0.08273 -0.9095  0.0018  0.0000  0.001657   -4.053 95.08
     Davit2:O  0.001637    1.079   -0.03705 -1.2307  0.0018  0.0000  0.001637     2.22 94.46
     Davit2:V  0.001651     1.09    -0.1124 -1.5644  0.0018  0.0000  0.001651    5.232 94.89
   Davit2:End   0.00165     1.09      -0.14 -1.5850  0.0018  0.0000   0.00165    6.232 94.86
     Davit3:O    0.0014   0.9173    0.01523 -1.1849  0.0017  0.0000    0.0014  -0.3281 86.85
     Davit3:V  0.001439   0.9348     0.1145 -0.5251  0.0017  0.0000  0.001439   -7.311 88.12
   Davit3:End   0.00144   0.9349     0.1312 -0.4600  0.0017  0.0000   0.00144   -9.311 88.14
     Davit4:O  0.001398   0.9168   -0.03628 -1.1849  0.0017  0.0000  0.001398    2.162  86.8
     Davit4:V  0.001428   0.9465    -0.2306 -1.8927  0.0017 -0.0000  0.001428    9.192 87.78
   Davit4:End  0.001426   0.9454    -0.2983 -1.9572  0.0017 -0.0000  0.001426    11.19 87.71
     Davit5:O  0.001038   0.6709    0.01872 -1.0614  0.0016  0.0000  0.001038  -0.7438 74.36
     Davit5:V  0.001073   0.6856     0.1029 -0.4009  0.0016  0.0000  0.001073   -7.729 75.61
   Davit5:End  0.001074   0.6857     0.1152 -0.3357  0.0016  0.0000  0.001074   -9.729 75.62
     Davit6:O  0.001037   0.6704   -0.03369 -1.0614  0.0016  0.0000  0.001037    2.085 74.31
     Davit6:V  0.001064    0.698    -0.2129 -1.7696  0.0016 -0.0000  0.001064    9.113  75.3
   Davit6:End  0.001062   0.6971    -0.2763 -1.8341  0.0016 -0.0000  0.001062    11.11 75.23
     Davit7:O 0.0007228   0.4571    0.01953 -0.8863  0.0013  0.0000 0.0007228   -1.127 61.86
     Davit7:V 0.0007518    0.468    0.08228 -0.2247  0.0013  0.0000 0.0007518   -8.116 63.09
   Davit7:End 0.0007521    0.468    0.08847 -0.1595  0.0013  0.0000 0.0007521   -10.12  63.1
     Davit8:O 0.0007216   0.4567   -0.02947 -0.8863  0.0013  0.0000 0.0007216    2.041 61.81
     Davit8:V 0.0007449   0.4813    -0.1872 -1.5951  0.0013 -0.0000 0.0007449    9.065 62.82
   Davit8:End 0.0007437   0.4805    -0.2445 -1.6597  0.0013 -0.0000 0.0007437    11.06 62.76

Joint Support Reactions for Load Case "NESC 250D (Extreme Ice w/ Wind)":

  Joint     X     X      Y     Y H-Shear      Z Comp. Uplift Result. Result.       X  X-M.      Y  Y-M. H-Bend-M      Z  Z-M.  Max.
  Label Force Usage  Force Usage   Usage  Force Usage  Usage   Force   Usage  Moment Usage Moment Usage    Usage Moment Usage Usage
       (kips)     % (kips)     %       % (kips)     %      %  (kips)       %  (ft-k)     % (ft-k)     %        % (ft-k)     %     %
-----------------------------------------------------------------------------------------------------------------------------------
 4008:g -0.05   0.0 -17.83   0.0     0.0 -85.66   0 .0    0.0   87.50     0.0 1472.31   0.0   -2.7   0. 0      0.0  -0.00   0.0   0.0

Detailed Steel Pole Usages for Load Case "NESC 250D (Extreme Ice w/ Wind)":

 Element        Joint    Joint   Rel. Trans.  Long.  Vert. Trans. Mom.  Long. Mom. Tors.  Axial  Tran.  Long.   P/A  M/S.  V/Q.  T/R.  Res.  Max.  At
   Label        Label Position  Dist.  Defl.  Defl.  Defl.  (Local Mx)  (Local My)  Mom.  Force  Shear  Shear                               Usage Pt.
                                 (ft)   (in)   (in)   (in)      (ft-k)      (ft-k)(ft-k) (kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi)     %    
-----------------------------------------------------------------------------------------------------------------------------------------------------
    4008       4008:t   Origin   0.00  18.90   0.03   -0.23       -0.00       -0.00   0.0  -0.01   0.00   -0.00 -0.00  0.00  0.00  0.00  0.00   0.0   5
    4008    4008:AT&T      End   0.50  18.76   0.03   -0.23        0.00       -0.00   0.0  -0.01   0.00   -0.00 -0.00  0.00  0.00  0.00  0.00   0.0   4
    4008    4008:AT&T   Origin   0.50  18.76   0.03   -0.23        0.00       -0.00   0.0 -18.89   1.47   -0.00 -1.57  0.00  0.25  0.00  1.63   2.5   5
    4008  4008:WVGD12      End   1.50  18.48   0.03   -0.23        1.47       -0.00   0.0 -18.89   1.47   -0.00 -1.54  0.28  0.06  0.00  1.83   2.8   2
    4008  4008:WVGD12   Origin   1.50  18.48   0.03   -0.23        1.47       -0.00   0.0 -19.01   1.49   -0.00 -1.55  0.28  0.06  0.00  1.84   2.8   2
    4008       Tube 1      End   6.00  17.23   0.03   -0.21        8.19       -0.01   0.0 -19.01   1.49   -0.00 -1.45  1.36  0.06  0.00  2.81   4.3   2
    4008       Tube 1   Origin   6.00  17.23   0.03   -0.21        8.19       -0.01   0.0 -19.21   1.54   -0.00 -1.46  1.36  0.06  0.00  2.82   4.3   2
    4008 4008:TMobile      End  10.50  16.00   0.02   -0.19       15.12       -0.02   0.0 -19.21   1.54   -0.00 -1.37  2.20  0.06  0.00  3.57   5.6   2
    4008 4008:TMobile   Origin  10.50  16.00   0.02   -0.19       15.12       -0.02  -0.0 -26.28   2.24   -0.00 -1.88  2.20  0.08  0.00  4.08   6.4   2
    4008  4008:WVGD11      End  11.50  15.73   0.02   -0.19       17.36       -0.02  -0.0 -26.28   2.24   -0.00 -1.85  2.45  0.08  0.00  4.31   6.8   2
    4008  4008:WVGD11   Origin  11.50  15.73   0.02   -0.19       17.36       -0.02   0.0 -26.42   2.27   -0.00 -1.86  2.45  0.08  0.00  4.32   6.8   2
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    4008       Tube 1      End  16.00  14.52   0.02   -0.17       27.57       -0.04   0.0 -26.42   2.27   -0.00 -1.75  3.45  0.08  0.00  5.21   8.5   2
    4008       Tube 1   Origin  16.00  14.52   0.02   -0.17       27.57       -0.04   0.0 -26.65   2.31   -0.01 -1.77  3.45  0.08  0.00  5.22   8.5   2
    4008      SpliceT      End  20.50  13.33   0.02   -0.16       37.97       -0.07   0.0 -26.65   2.31   -0.01 -1.67  4.24  0.08  0.00  5.91   9.9   2
    4008      SpliceT   Origin  20.50  13.33   0.02   -0.16       37.97       -0.07  -0.0 -26.81   2.34   -0.01 -1.00  2.53  0.05  0.00  3.54   5.4   2
    4008  4008:WVGD10      End  21.50  13.08   0.02   -0.15       40.30       -0.07  -0.0 -26.81   2.34   -0.01 -0.99  2.62  0.05  0.00  3.62   5.6   2
    4008  4008:WVGD10   Origin  21.50  13.08   0.02   -0.15       40.30       -0.07  -0.0 -26.88   2.35   -0.01 -0.99  2.62  0.05  0.00  3.62   5.6   2
    4008    4008:Arm1      End  22.00  12.95   0.02   -0.15       41.48       -0.08  -0.0 -26.88   2.35   -0.01 -0.99  2.67  0.05  0.00  3.66   5.6   2
    4008    4008:Arm1   Origin  22.00  12.95   0.02   -0.15       42.75       -0.08   0.0 -31.93   5.00   -0.01 -1.17  2.75  0.10  0.00  3.93   6.0   2
    4008       Tube 2      End  25.83  11.97   0.02   -0.14       61.89       -0.11   0.0 -31.93   5.00   -0.01 -1.12  3.64  0.09  0.00  4.76   7.3   2
    4008       Tube 2   Origin  25.83  11.97   0.02   -0.14       61.89       -0.11   0.0 -32.31   5.04   -0.01 -1.13  3.64  0.09  0.00  4.78   7.3   2
    4008    4008:Arm2      End  29.66  11.00   0.02   -0.13       81.19       -0.14   0.0 -32.31   5.04   -0.01 -1.09  4.38  0.09  0.00  5.47   8.4   2
    4008    4008:Arm2   Origin  29.66  11.00   0.02   -0.13       85.76       -0.14   0.0 -43.82   9.22   -0.01 -1.47  4.62  0.16  0.00  6.10   9.4   2
    4008   4008:WVGD9      End  31.00  10.67   0.02   -0.12       98.10       -0.15   0.0 -43.82   9.22   -0.01 -1.45  5.14  0.16  0.00  6.59  10.1   2
    4008   4008:WVGD9   Origin  31.00  10.67   0.02   -0.12       98.10       -0.15   0.0 -44.16   9.25   -0.01 -1.46  5.14  0.16  0.00  6.61  10.2   2
    4008       Tube 2      End  36.00   9.46   0.01   -0.11      144.36       -0.21   0.0 -44.16   9.25   -0.01 -1.39  6.80  0.15  0.00  8.19  12.6   2
    4008       Tube 2   Origin  36.00   9.46   0.01   -0.11      144.36       -0.21   0.0 -44.58   9.29   -0.01 -1.40  6.80  0.15  0.00  8.20  12.6   2
    4008       Tube 2      End  38.75   8.82   0.01   -0.10      169.90       -0.25   0.0 -44.58   9.29   -0.01 -1.36  7.56  0.15  0.00  8.93  13.7   2
    4008       Tube 2   Origin  38.75   8.82   0.01   -0.10      169.90       -0.25   0.0 -44.89   9.31   -0.01 -1.37  7.56  0.15  0.00  8.94  13.8   2
    4008   4008:WVGD8      End  41.50   8.20   0.01   -0.09      195.49       -0.28   0.0 -44.89   9.31   -0.01 -1.34  8.24  0.15  0.00  9.58  14.7   2
    4008   4008:WVGD8   Origin  41.50   8.20   0.01   -0.09      195.49       -0.28   0.0 -45.09   9.32   -0.01 -1.34  8.24  0.15  0.00  9.59  14.8   2
    4008    4008:Arm3      End  42.16   8.05   0.01   -0.09      201.65       -0.29   0.0 -45.09   9.32   -0.01 -1.33  8.39  0.15  0.00  9.73  15.0   2
    4008    4008:Arm3   Origin  42.16   8.05   0.01   -0.09      206.19       -0.29   0.0 -56.67  13.47   -0.02 -1.68  8.58  0.21  0.00 10.26  15.8   2
    4008       Tube 2      End  46.83   7.04   0.01   -0.08      269.07       -0.37   0.0 -56.67  13.47   -0.02 -1.60 10.25  0.20  0.00 11.86  18.2   2
    4008       Tube 2   Origin  46.83   7.04   0.01   -0.08      269.07       -0.37   0.0 -57.25  13.49   -0.02 -1.62 10.25  0.20  0.00 11.87  18.3   2
    4008   4008:WVGD7      End  51.50   6.09   0.01   -0.07      332.04       -0.45   0.0 -57.25  13.49   -0.02 -1.55 11.62  0.19  0.00 13.18  20.3   2
    4008   4008:WVGD7   Origin  51.50   6.09   0.01   -0.07      332.04       -0.45   0.0 -57.75  13.50   -0.02 -1.57 11.62  0.19  0.00 13.19  20.3   2
    4008    4008:Arm4      End  54.66   5.48   0.01   -0.06      374.72       -0.51   0.0 -57.75  13.50   -0.02 -1.52 12.40  0.19  0.00 13.93  21.5   2
    4008    4008:Arm4   Origin  54.66   5.48   0.01   -0.06      379.22       -0.51   0.0 -69.47  17.60   -0.02 -1.83 12.55  0.25  0.00 14.39  22.2   2
    4008       Tube 2      End  58.08   4.87   0.01   -0.05      439.40       -0.58   0.0 -69.47  17.60   -0.02 -1.78 13.72  0.24  0.00 15.51  24.2   2
    4008       Tube 2   Origin  58.08   4.87   0.01   -0.05      439.40       -0.58   0.0 -69.94  17.60   -0.02 -1.79 13.72  0.24  0.00 15.52  24.3   2
    4008   4008:WVGD6      End  61.50   4.29   0.01   -0.05      499.57       -0.66   0.0 -69.94  17.60   -0.02 -1.74 14.74  0.23  0.00 16.49  26.1   2
    4008   4008:WVGD6   Origin  61.50   4.29   0.01   -0.05      499.57       -0.66   0.0 -70.50  17.59   -0.02 -1.76 14.74  0.23  0.00 16.50  26.2   2
    4008      SpliceT      End  66.00   3.60   0.01   -0.04      578.73       -0.77   0.0 -70.50  17.59   -0.02 -1.70 15.89  0.22  0.00 17.58  28.4   2
    4008      SpliceT   Origin  66.00   3.60   0.01   -0.04      578.73       -0.77   0.0 -71.30  17.59   -0.03 -1.71 15.89  0.22  0.00 17.60  28.5   2
    4008       Splice      End  68.75   3.21   0.01   -0.03      627.11       -0.84   0.0 -71.30  17.59   -0.03 -1.22 12.25  0.16  0.00 13.47  20.7   2
    4008       Splice   Origin  68.75   3.21   0.01   -0.03      627.11       -0.84   0.0 -72.26  17.60   -0.03 -1.24 12.25  0.16  0.00 13.49  20.7   2
    4008   4008:WVGD5      End  71.50   2.84   0.00   -0.03      675.51       -0.91   0.0 -72.26  17.60   -0.03 -1.21 12.64  0.16  0.00 13.85  21.3   2
    4008   4008:WVGD5   Origin  71.50   2.84   0.00   -0.03      675.51       -0.91   0.0 -73.27  17.62   -0.03 -1.23 12.64  0.16  0.00 13.87  21.3   2
    4008       Tube 3      End  76.50   2.24   0.00   -0.03      763.60       -1.06   0.0 -73.27  17.62   -0.03 -1.18 13.25  0.15  0.00 14.43  22.2   2
    4008       Tube 3   Origin  76.50   2.24   0.00   -0.03      763.60       -1.06   0.0 -74.35  17.64   -0.03 -1.20 13.25  0.15  0.00 14.45  22.2   2
    4008   4008:WVGD4      End  81.50   1.70   0.00   -0.02      851.78       -1.21   0.0 -74.35  17.64   -0.03 -1.16 13.74  0.15  0.00 14.90  22.9   2
    4008   4008:WVGD4   Origin  81.50   1.70   0.00   -0.02      851.78       -1.21   0.0 -75.46  17.66   -0.03 -1.17 13.74  0.15  0.00 14.92  22.9   2
    4008       Tube 3      End  86.50   1.25   0.00   -0.02      940.06       -1.38   0.0 -75.46  17.66   -0.03 -1.13 14.13  0.14  0.00 15.27  23.5   2
    4008       Tube 3   Origin  86.50   1.25   0.00   -0.02      940.06       -1.38   0.0 -76.61  17.68   -0.04 -1.15 14.13  0.14  0.00 15.29  23.5   2
    4008   4008:WVGD3      End  91.50   0.86   0.00   -0.01     1028.44       -1.57   0.0 -76.61  17.68   -0.04 -1.11 14.45  0.14  0.00 15.56  23.9   2
    4008   4008:WVGD3   Origin  91.50   0.86   0.00   -0.01     1028.44       -1.57   0.0 -77.81  17.70   -0.04 -1.13 14.45  0.14  0.00 15.58  24.0   2
    4008       Tube 3      End  96.50   0.55   0.00   -0.01     1116.93       -1.76   0.0 -77.81  17.70   -0.04 -1.09 14.70  0.13  0.00 15.79  24.3   2
    4008       Tube 3   Origin  96.50   0.55   0.00   -0.01     1116.93       -1.76   0.0 -79.04  17.73   -0.04 -1.11 14.70  0.13  0.00 15.81  24.3   2
    4008   4008:WVGD2      End 101.50   0.31   0.00   -0.01     1205.55       -1.97   0.0 -79.04  17.73   -0.04 -1.08 14.89  0.13  0.00 15.96  24.6   2
    4008   4008:WVGD2   Origin 101.50   0.31   0.00   -0.01     1205.55       -1.97   0.0 -80.31  17.75   -0.04 -1.09 14.89  0.13  0.00 15.98  24.6   2
    4008       Tube 3      End 106.50   0.14   0.00   -0.00     1294.32       -2.19   0.0 -80.31  17.75   -0.04 -1.06 15.03  0.12  0.00 16.09  25.0   2
    4008       Tube 3   Origin 106.50   0.14   0.00   -0.00     1294.32       -2.19   0.0 -81.61  17.78   -0.05 -1.08 15.03  0.12  0.00 16.11  25.0   2
    4008   4008:WVGD1      End 111.50   0.03   0.00   -0.00     1383.23       -2.43   0.0 -81.61  17.78   -0.05 -1.05 15.13  0.12  0.00 16.18  25.5   2
    4008   4008:WVGD1   Origin 111.50   0.03   0.00   -0.00     1383.23       -2.43   0.0 -82.96  17.82   -0.05 -1.06 15.13  0.12  0.00 16.19  25.6   2
    4008       4008:g      End 116.50   0.00   0.00    0.00     1472.31       -2.68   0.0 -82.96  17.82   -0.05 -1.03 15.20  0.12  0.00 16.23  26.0   2

Detailed Tubular Davit Arm Usages for Load Case "NESC 250D (Extreme Ice w/ Wind)":

 Element      Joint    Joint   Rel. Trans.  Long.  Vert.       Vert.       Horz. Tors. Axial  Vert.  Horz.   P/A  M/S.  V/Q.  T/R.  Res.  Max.  At
   Label      Label Position  Dist.  Defl.  Defl.  Defl.        Mom.        Mom.  Mom. Force  Shear  Shear                               Usage Pt.
                               (ft)   (in)   (in)   (in)      (ft-k)      (ft-k)(ft-k)(kips) (kips) (kips) (ksi) (ksi) (ksi) (ksi) (ksi)     %    
--------------------------------------------------------------------------------------------------------------------------------------------------
  Davit1   Davit1:O   Origin   0.00  12.95   0.02   0.14       -8.96        0.00   0.0 -1.68   2.16  - 0.00 -0.46 21.37  0.00  0.00 21.83  33.6   1
  Davit1   Davit1:V      End   3.04  13.07   0.02   0.80       -2.39        0.00   0.0 -1.68   2.16  - 0.00 -0.46  5.69  0.00  0.00  6.15   9.5   1
  Davit1   Davit1:V   Origin   3.04  13.07   0.02   0.80       -2.39        0.00   0.0 -1.30   2.39  - 0.00 -0.35  5.69  0.00  0.00  6.05   9.3   1
  Davit1 Davit1:End      End   4.04  13.07   0.02   0.99       -0.00        0.00   0.0 -1.30   2.39  - 0.00 -0.35  0.00  1.35  0.00  2.37   3.6   3

  Davit2   Davit2:O   Origin   0.00  12.94   0.02  -0.44      -10.23       -0.00  -0.0  0.91   2.58   0.00  0.25 24.40  0.00  0.00 24.65  37.9   1
  Davit2   Davit2:V      End   3.04  13.08   0.02  -1.35       -2.37       -0.00  -0.0  0.91   2.58   0.00  0.25  5.65  0.00  0.00  5.90   9.1   1
  Davit2   Davit2:V   Origin   3.04  13.08   0.02  -1.35       -2.37       -0.00  -0.0  1.33   2.37   0.00  0.36  5.65  0.00  0.00  6.02   9.3   1
  Davit2 Davit2:End      End   4.04  13.08   0.02  -1.68        0.00        0.00  -0.0  1.33   2.37   0.00  0.36  0.00  1.35  0.00  2.36   3.6   3

  Davit3   Davit3:O   Origin   0.00  11.01   0.02   0.18      -47.18        0.00   0.0 -2.95   5.16  - 0.00 -0.30 24.78  0.00  0.00 25.08  38.6   1
  Davit3  #Davit3:0      End   3.55  11.14   0.02   0.90      -28.85        0.00   0.0 -2.95   5.16  - 0.00 -0.34 19.68  0.00  0.00 20.02  30.8   1
  Davit3  #Davit3:0   Origin   3.55  11.14   0.02   0.90      -28.85        0.00   0.0 -2.90   5.08  - 0.00 -0.33 19.68  0.00  0.00 20.01  30.8   1
  Davit3   Davit3:V      End   7.10  11.22   0.02   1.37      -10.84        0.00   0.0 -2.90   5.08  - 0.00 -0.38  9.98  0.00  0.00 10.37  16.0   1
  Davit3   Davit3:V   Origin   7.10  11.22   0.02   1.37      -10.84        0.00   0.0 -2.01   5.42  - 0.00 -0.27  9.98  0.00  0.00 10.25  15.8   1
  Davit3 Davit3:End      End   9.10  11.22   0.02   1.57       -0.00        0.00   0.0 -2.01   5.42  - 0.00 -0.29  0.00  1.64  0.00  2.86   4.4   3

  Davit4   Davit4:O   Origin   0.00  11.00   0.02  -0.44      -51.74       -0.00  -0.0  1.15   5.83   0.00  0.12 27.18  0.00  0.00 27.29  42.0   1
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  Davit4  #Davit4:0      End   3.55  11.16   0.02  -1.47      -31.03       -0.00  -0.0  1.15   5.83   0.00  0.13 21.17  0.00  0.00 21.30  32.8   1
  Davit4  #Davit4:0   Origin   3.55  11.16   0.02  -1.47      -31.03       -0.00  -0.0  1.20   5.72   0.00  0.14 21.17  0.00  0.00 21.31  32.8   1
  Davit4   Davit4:V      End   7.10  11.36   0.02  -2.77      -10.73       -0.00  -0.0  1.20   5.72   0.00  0.16  9.89  0.00  0.00 10.05  15.5   1
  Davit4   Davit4:V   Origin   7.10  11.36   0.02  -2.77      -10.73       -0.00   0.0  2.14   5.37   0.00  0.28  9.89  0.00  0.00 10.17  15.6   1
  Davit4 Davit4:End      End   9.10  11.34   0.02  -3.58        0.00        0.00   0.0  2.14   5.37   0.00  0.31  0.00  1.63  0.00  2.84   4.4   3

  Davit5   Davit5:O   Origin   0.00   8.05   0.01   0.22      -47.23        0.00   0.0 -2.94   5.17  - 0.00 -0.30 24.81  0.00  0.00 25.10  38.6   1
  Davit5  #Davit5:0      End   3.55   8.16   0.01   0.85      -28.88        0.00   0.0 -2.94   5.17  - 0.00 -0.34 19.70  0.00  0.00 20.04  30.8   1
  Davit5  #Davit5:0   Origin   3.55   8.16   0.01   0.85      -28.88        0.00   0.0 -2.89   5.08  - 0.00 -0.33 19.70  0.00  0.00 20.03  30.8   1
  Davit5   Davit5:V      End   7.10   8.23   0.01   1.23      -10.84        0.00   0.0 -2.89   5.08  - 0.00 -0.38  9.99  0.00  0.00 10.38  16.0   1
  Davit5   Davit5:V   Origin   7.10   8.23   0.01   1.23      -10.84        0.00   0.0 -1.99   5.42  - 0.00 -0.26  9.99  0.00  0.00 10.26  15.8   1
  Davit5 Davit5:End      End   9.10   8.23   0.01   1.38       -0.00        0.00   0.0 -1.99   5.42  - 0.00 -0.29  0.00  1.65  0.00  2.86   4.4   3

  Davit6   Davit6:O   Origin   0.00   8.05   0.01  -0.40      -51.76       -0.00  -0.0  1.14   5.84   0.00  0.11 27.19  0.00  0.00 27.31  42.0   1
  Davit6  #Davit6:0      End   3.55   8.19   0.01  -1.35      -31.05       -0.00  -0.0  1.14   5.84   0.00  0.13 21.18  0.00  0.00 21.31  32.8   1
  Davit6  #Davit6:0   Origin   3.55   8.19   0.01  -1.35      -31.05       -0.00  -0.0  1.19   5.72   0.00  0.14 21.18  0.00  0.00 21.32  32.8   1
  Davit6   Davit6:V      End   7.10   8.38   0.01  -2.55      -10.74       -0.00  -0.0  1.19   5.72   0.00  0.16  9.90  0.00  0.00 10.05  15.5   1
  Davit6   Davit6:V   Origin   7.10   8.38   0.01  -2.55      -10.74       -0.00   0.0  2.13   5.37   0.00  0.28  9.90  0.00  0.00 10.18  15.7   1
  Davit6 Davit6:End      End   9.10   8.36   0.01  -3.32        0.00        0.00   0.0  2.13   5.37   0.00  0.31  0.00  1.63  0.00  2.84   4.4   3

  Davit7   Davit7:O   Origin   0.00   5.49   0.01   0.23      -47.30        0.00   0.0 -2.92   5.18  - 0.00 -0.29 24.85  0.00  0.00 25.14  38.7   1
  Davit7  #Davit7:0      End   3.55   5.57   0.01   0.73      -28.93        0.00   0.0 -2.92   5.18  - 0.00 -0.33 19.73  0.00  0.00 20.07  30.9   1
  Davit7  #Davit7:0   Origin   3.55   5.57   0.01   0.73      -28.93        0.00   0.0 -2.87   5.09  - 0.00 -0.33 19.73  0.00  0.00 20.06  30.9   1
  Davit7   Davit7:V      End   7.10   5.62   0.01   0.99      -10.86        0.00   0.0 -2.87   5.09  - 0.00 -0.38 10.00  0.00  0.00 10.38  16.0   1
  Davit7   Davit7:V   Origin   7.10   5.62   0.01   0.99      -10.86        0.00   0.0 -1.98   5.43  - 0.00 -0.26 10.00  0.00  0.00 10.27  15.8   1
  Davit7 Davit7:End      End   9.10   5.62   0.01   1.06       -0.00        0.00   0.0 -1.98   5.43  - 0.00 -0.29  0.00  1.65  0.00  2.87   4.4   3

  Davit8   Davit8:O   Origin   0.00   5.48   0.01  -0.35      -51.80       -0.00  -0.0  1.12   5.84   0.00  0.11 27.21  0.00  0.00 27.32  42.0   1
  Davit8  #Davit8:0      End   3.55   5.61   0.01  -1.17      -31.08       -0.00  -0.0  1.12   5.84   0.00  0.13 21.20  0.00  0.00 21.33  32.8   1
  Davit8  #Davit8:0   Origin   3.55   5.61   0.01  -1.17      -31.08       -0.00  -0.0  1.17   5.73   0.00  0.13 21.20  0.00  0.00 21.34  32.8   1
  Davit8   Davit8:V      End   7.10   5.78   0.01  -2.25      -10.75       -0.00  -0.0  1.17   5.73   0.00  0.16  9.91  0.00  0.00 10.06  15.5   1
  Davit8   Davit8:V   Origin   7.10   5.78   0.01  -2.25      -10.75       -0.00   0.0  2.11   5.38   0.00  0.28  9.91  0.00  0.00 10.19  15.7   1
  Davit8 Davit8:End      End   9.10   5.77   0.01  -2.93        0.00        0.00   0.0  2.11   5.38   0.00  0.31  0.00  1.63  0.00  2.84   4.4   3

Summary of Clamp Capacities and Usages for Load Case "NESC 250D (Extreme Ice w/ Wind)":

   Clamp  Force    Input Factored Holding    Input Factored Hardware  Max.
   Label         Holding  Holding   Usage Hardware Hardware    Usage Usage
                Capacity Capacity         Capacity Capacity               
         (kips)   (kips)   (kips)       %   (kips)   (kips)        %     %
--------------------------------------------------------------------------
  Clamp1  2.711    80.00    80.00    3.39     0.00     0.00     0.00  3.39
  Clamp2  2.711    80.00    80.00    3.39     0.00     0.00     0.00  3.39
  Clamp3  5.754    80.00    80.00    7.19     0.00     0.00     0.00  7.19
  Clamp4  5.754    80.00    80.00    7.19     0.00     0.00     0.00  7.19
  Clamp5  5.754    80.00    80.00    7.19     0.00     0.00     0.00  7.19
  Clamp6  5.754    80.00    80.00    7.19     0.00     0.00     0.00  7.19
  Clamp7  5.754    80.00    80.00    7.19     0.00     0.00     0.00  7.19
  Clamp8  5.754    80.00    80.00    7.19     0.00     0.00     0.00  7.19
  Clamp9 18.903    80.00    80.00   23.63     0.00     0.00     0.00 23.63
 Clamp10  6.979    80.00    80.00    8.72     0.00     0.00     0.00  8.72
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*** Overall summary for all load cases - Usage = Ma ximum Stress / Allowable Stress

Summary of Steel Pole Usages:

 Steel Pole Maximum                Load Case Segment  Weight
      Label Usage %                           Number   (lbs)
------------------------------------------------------------
       4008   70.90 NESC 250C (Extreme Wind)      2 3 20879.9

Base Plate Results by Bend Line:

  Pole                       Load Case Bend  Start  Start    End    End Length Bending     Bolt # Bolts     Bolt Min Plate    Actual    Usage
 Label                                 Line      X      Y      X      Y         Stress Mom. Sum  Acting Max Load Thickness Thickness        %
                                          #   (ft)   (ft)   (ft)   (ft)   (in)   (ksi)   (ft-k)           (kips)      (in)      (in)         
---------------------------------------------------------------------------------------------------------------------------------------------
  4008               NESC 250B (Heavy)    1  2.272  1.454  0.450  2.506 25.252  15.965   50.392       3   75.687     1.695     3.000    31.93
  4008               NESC 250B (Heavy)    2  2.506  0.450  1.454  2.272 25.252  10.272   32.422       3   65.148     1.360     3.000    20.54
  4008               NESC 250B (Heavy)    3  2.395 -1.073  2.395  1.073 25.762   3.655   11.771       3   27.714     0.811     3.000     7.31
  4008               NESC 250B (Heavy)    4  1.454 -2.272  2.506 -0.450 25.252   8.095   25.552       3  -55.939     1.207     3.000    16.19
  4008               NESC 250B (Heavy)    5  0.450 -2.506  2.272 -1.454 25.252  13.751   43.405       3  -66.343     1.573     3.000    27.50
  4008               NESC 250B (Heavy)    6 -1.073 -2.395  1.073 -2.395 25.762  16.726   53.863       3  -69.942     1.735     3.000    33.45
  4008               NESC 250B (Heavy)    7 -2.272 -1.454 -0.450 -2.506 25.252  13.691   43.216       3  -66.192     1.570     3.000    27.38
  4008               NESC 250B (Heavy)    8 -2.506 -0.450 -1.454 -2.272 25.252   7.998   25.245       3  -55.653     1.200     3.000    16.00
  4008               NESC 250B (Heavy)    9 -2.395  1.073 -2.395 -1.073 25.762   3.709   11.944       3   28.178     0.817     3.000     7.42
  4008               NESC 250B (Heavy)   10 -1.454  2.272 -2.506  0.450 25.252  10.369   32.728       3   65.435     1.366     3.000    20.74
  4008               NESC 250B (Heavy)   11 -0.450  2.506 -2.272  1.454 25.252  16.025   50.582       3   75.839     1.698     3.000    32.05
  4008               NESC 250B (Heavy)   12  1.073  2.395 -1.073  2.395 25.762  19.065   61.394       3   79.438     1.852     3.000    38.13
  4008               NESC 250B (Heavy)   13  1.679  2.118 -0.216  2.625 23.542  13.640   40.139       3   79.438     1.567     3.000    27.28
  4008               NESC 250B (Heavy)   14  2.229  1.278  1.278  2.229 16.142  13.392   27.022       2   65.148     1.553     3.000    26.78
  4008               NESC 250B (Heavy)   15  2.625 -0.216  2.118  1.679 23.542   4.281   12.599       3   48.400     0.878     3.000     8.56
  4008               NESC 250B (Heavy)   16  2.118 -1.679  2.625  0.216 23.542   3.181    9.360       3  -39.301     0.757     3.000     6.36
  4008               NESC 250B (Heavy)   17  1.278 -2.229  2.229 -1.278 16.142  11.233   22.665       2  -55.939     1.422     3.000    22.47
  4008               NESC 250B (Heavy)   18 -0.216 -2.625  1.679 -2.118 23.542  11.939   35.133       3  -69.942     1.466     3.000    23.88
  4008               NESC 250B (Heavy)   19 -1.679 -2.118  0.216 -2.625 23.542  11.916   35.066       3  -69.942     1.465     3.000    23.83
  4008               NESC 250B (Heavy)   20 -2.229 -1.278 -1.278 -2.229 16.142  11.152   22.502       2  -55.653     1.417     3.000    22.30
  4008               NESC 250B (Heavy)   21 -2.625  0.216 -2.118 -1.679 23.542   3.156    9.287       3  -38.905     0.754     3.000     6.31
  4008               NESC 250B (Heavy)   22 -2.118  1.679 -2.625 -0.216 23.542   4.365   12.845       3   48.796     0.886     3.000     8.73
  4008               NESC 250B (Heavy)   23 -1.278  2.229 -2.229  1.278 16.142  13.472   27.184       2   65.435     1.557     3.000    26.94
  4008               NESC 250B (Heavy)   24  0.216  2.625 -1.679  2.118 23.542  13.663   40.206       3   79.438     1.568     3.000    27.33

  4008        NESC 250C (Extreme Wind)    1  2.272  1.454  0.450  2.506 25.252  28.849   91.060       3  137.569     2.279     3.000    57.70
  4008        NESC 250C (Extreme Wind)    2  2.506  0.450  1.454  2.272 25.252  18.035   56.927       3  117.604     1.802     3.000    36.07
  4008        NESC 250C (Extreme Wind)    3  2.395 -1.073  2.395  1.073 25.762   6.266   20.180       3   46.450     1.062     3.000    12.53
  4008        NESC 250C (Extreme Wind)    4  1.454 -2.272  2.506 -0.450 25.252  16.946   53.489       3 -113.018     1.747     3.000    33.89
  4008        NESC 250C (Extreme Wind)    5  0.450 -2.506  2.272 -1.454 25.252  27.748   87.586       3 -132.941     2.235     3.000    55.50
  4008        NESC 250C (Extreme Wind)    6 -1.073 -2.395  1.073 -2.395 25.762  33.508  107.905       3 -139.917     2.456     3.000    67.02
  4008        NESC 250C (Extreme Wind)    7 -2.272 -1.454 -0.450 -2.506 25.252  27.729   87.527       3 -132.894     2.234     3.000    55.46
  4008        NESC 250C (Extreme Wind)    8 -2.506 -0.450 -1.454 -2.272 25.252  16.916   53.394       3 -112.929     1.745     3.000    33.83
  4008        NESC 250C (Extreme Wind)    9 -2.395  1.073 -2.395 -1.073 25.762   6.283   20.233       3   46.594     1.063     3.000    12.57
  4008        NESC 250C (Extreme Wind)   10 -1.454  2.272 -2.506  0.450 25.252  18.065   57.023       3  117.693     1.803     3.000    36.13
  4008        NESC 250C (Extreme Wind)   11 -0.450  2.506 -2.272  1.454 25.252  28.867   91.119       3  137.616     2.280     3.000    57.73
  4008        NESC 250C (Extreme Wind)   12  1.073  2.395 -1.073  2.395 25.762  34.659  111.613       3  144.592     2.498     3.000    69.32
  4008        NESC 250C (Extreme Wind)   13  1.679  2.118 -0.216  2.625 23.542  24.779   72.920       3  144.592     2.112     3.000    49.56
  4008        NESC 250C (Extreme Wind)   14  2.229  1.278  1.278  2.229 16.142  23.989   48.403       2  117.604     2.078     3.000    47.98
  4008        NESC 250C (Extreme Wind)   15  2.625 -0.216  2.118  1.679 23.542   7.003   20.609       3   85.793     1.123     3.000    14.01
  4008        NESC 250C (Extreme Wind)   16  2.118 -1.679  2.625  0.216 23.542   6.452   18.986       3  -81.241     1.078     3.000    12.90
  4008        NESC 250C (Extreme Wind)   17  1.278 -2.229  2.229 -1.278 16.142  22.911   46.229       2 -113.018     2.031     3.000    45.82
  4008        NESC 250C (Extreme Wind)   18 -0.216 -2.625  1.679 -2.118 23.542  23.938   70.442       3 -139.917     2.076     3.000    47.88
  4008        NESC 250C (Extreme Wind)   19 -1.679 -2.118  0.216 -2.625 23.542  23.931   70.422       3 -139.917     2.075     3.000    47.86
  4008        NESC 250C (Extreme Wind)   20 -2.229 -1.278 -1.278 -2.229 16.142  22.886   46.178       2 -112.929     2.030     3.000    45.77
  4008        NESC 250C (Extreme Wind)   21 -2.625  0.216 -2.118 -1.679 23.542   6.444   18.963       3  -81.118     1.077     3.000    12.89
  4008        NESC 250C (Extreme Wind)   22 -2.118  1.679 -2.625 -0.216 23.542   7.029   20.686       3   85.916     1.125     3.000    14.06
  4008        NESC 250C (Extreme Wind)   23 -1.278  2.229 -2.229  1.278 16.142  24.014   48.454       2  117.693     2.079     3.000    48.03
  4008        NESC 250C (Extreme Wind)   24  0.216  2.625 -1.679  2.118 23.542  24.786   72.940       3  144.592     2.112     3.000    49.57

  4008 NESC 250D (Extreme Ice w/ Wind)    1  2.272  1.454  0.450  2.506 25.252  11.630   36.710       3   55.011     1.447     3.000    23.26
  4008 NESC 250D (Extreme Ice w/ Wind)    2  2.506  0.450  1.454  2.272 25.252   7.559   23.859       3   47.484     1.166     3.000    15.12
  4008 NESC 250D (Extreme Ice w/ Wind)    3  2.395 -1.073  2.395  1.073 25.762   2.712    8.735       3   20.704     0.699     3.000     5.42
  4008 NESC 250D (Extreme Ice w/ Wind)    4  1.454 -2.272  2.506 -0.450 25.252   5.595   17.660       3  -39.234     1.004     3.000    11.19
  4008 NESC 250D (Extreme Ice w/ Wind)    5  0.450 -2.506  2.272 -1.454 25.252   9.651   30.464       3  -46.707     1.318     3.000    19.30
  4008 NESC 250D (Extreme Ice w/ Wind)    6 -1.073 -2.395  1.073 -2.395 25.762  11.786   37.955       3  -49.308     1.457     3.000    23.57
  4008 NESC 250D (Extreme Ice w/ Wind)    7 -2.272 -1.454 -0.450 -2.506 25.252   9.627   30.389       3  -46.646     1.316     3.000    19.25
  4008 NESC 250D (Extreme Ice w/ Wind)    8 -2.506 -0.450 -1.454 -2.272 25.252   5.556   17.537       3  -39.120     1.000     3.000    11.11
  4008 NESC 250D (Extreme Ice w/ Wind)    9 -2.395  1.073 -2.395 -1.073 25.762   2.734    8.804       3   20.889     0.701     3.000     5.47
  4008 NESC 250D (Extreme Ice w/ Wind)   10 -1.454  2.272 -2.506  0.450 25.252   7.598   23.982       3   47.599     1.169     3.000    15.20
  4008 NESC 250D (Extreme Ice w/ Wind)   11 -0.450  2.506 -2.272  1.454 25.252  11.654   36.786       3   55.071     1.448     3.000    23.31
  4008 NESC 250D (Extreme Ice w/ Wind)   12  1.073  2.395 -1.073  2.395 25.762  13.846   44.589       3   57.673     1.579     3.000    27.69
  4008 NESC 250D (Extreme Ice w/ Wind)   13  1.679  2.118 -0.216  2.625 23.542   9.914   29.175       3   57.673     1.336     3.000    19.83
  4008 NESC 250D (Extreme Ice w/ Wind)   14  2.229  1.278  1.278  2.229 16.142   9.788   19.750       2   47.484     1.327     3.000    19.58
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  4008 NESC 250D (Extreme Ice w/ Wind)   15  2.625 -0.216  2.118  1.679 23.542   3.221    9.480       3   35.507     0.761     3.000     6.44
  4008 NESC 250D (Extreme Ice w/ Wind)   16  2.118 -1.679  2.625  0.216 23.542   2.226    6.550       3  -27.301     0.633     3.000     4.45
  4008 NESC 250D (Extreme Ice w/ Wind)   17  1.278 -2.229  2.229 -1.278 16.142   7.847   15.834       2  -39.234     1.188     3.000    15.69
  4008 NESC 250D (Extreme Ice w/ Wind)   18 -0.216 -2.625  1.679 -2.118 23.542   8.404   24.732       3  -49.308     1.230     3.000    16.81
  4008 NESC 250D (Extreme Ice w/ Wind)   19 -1.679 -2.118  0.216 -2.625 23.542   8.395   24.706       3  -49.308     1.229     3.000    16.79
  4008 NESC 250D (Extreme Ice w/ Wind)   20 -2.229 -1.278 -1.278 -2.229 16.142   7.815   15.769       2  -39.120     1.186     3.000    15.63
  4008 NESC 250D (Extreme Ice w/ Wind)   21 -2.625  0.216 -2.118 -1.679 23.542   2.216    6.520       3  -27.143     0.632     3.000     4.43
  4008 NESC 250D (Extreme Ice w/ Wind)   22 -2.118  1.679 -2.625 -0.216 23.542   3.255    9.578       3   35.665     0.765     3.000     6.51
  4008 NESC 250D (Extreme Ice w/ Wind)   23 -1.278  2.229 -2.229  1.278 16.142   9.820   19.815       2   47.599     1.330     3.000    19.64
  4008 NESC 250D (Extreme Ice w/ Wind)   24  0.216  2.625 -1.679  2.118 23.542   9.923   29.201       3   57.673     1.336     3.000    19.85

Summary of Tubular Davit Usages:

 Tubular Davit Maximum                       Load Case Segment Weight
         Label Usage %                                  Number  (lbs)
---------------------------------------------------------------------
        Davit1   33.58 NESC 250D (Extreme Ice w/ Wi nd)       1   50.3
        Davit2   37.92 NESC 250D (Extreme Ice w/ Wi nd)       1   50.3
        Davit3   41.54               NESC 250B (Hea vy)       1  260.4
        Davit4   45.87               NESC 250B (Hea vy)       1  260.4
        Davit5   41.62               NESC 250B (Hea vy)       1  260.4
        Davit6   45.91               NESC 250B (Hea vy)       1  260.4
        Davit7   41.72               NESC 250B (Hea vy)       1  260.4
        Davit8   45.97               NESC 250B (Hea vy)       1  260.4

*** Maximum Stress Summary for Each Load Case

Summary of Maximum Usages by Load Case:

                       Load Case Maximum Element       Element
                                 Usage %   Label          Type
--------------------------------------------------------------
               NESC 250B (Heavy)   45.97  Davit8 Tu bular Davit
        NESC 250C (Extreme Wind)   70.90    4008    Steel Pole
 NESC 250D (Extreme Ice w/ Wind)   42.04  Davit8 Tu bular Davit

Summary of Steel Pole Usages by Load Case:

                       Load Case Maximum Steel Pole Segment
                                 Usage %      Label  Number
-----------------------------------------------------------
               NESC 250B (Heavy)   39.09       4008       23
        NESC 250C (Extreme Wind)   70.90       4008       23
 NESC 250D (Extreme Ice w/ Wind)   28.47       4008       23

Summary of Base Plate Usages by Load Case:

                       Load Case  Pole Bend Length Vertical        X       Y Bending     Bolt   # Bolts  Max Bolt   Minimum    Usage
                                 Label Line            Load   Moment  Moment  Stress   Moment Acting On  Load For     Plate         
                                          #                                               Sum Bend Line Bend Line Thickness         
                                              (in)   (kips)   (ft-k)  (ft-k)   (ksi)   (ft-k)              (kips)      (in)        %
------------------------------------------------------------------------------------------------------------------------------------
               NESC 250B (Heavy)  4008   12 25.762   94.955 2055.826  -6.717  19.065   61.394         3    79.438     1.852    38.13
        NESC 250C (Extreme Wind)  4008   12 25.762   46.751 3915.510  -2.088  34.659  111.613         3   144.592     2.498    69.32
 NESC 250D (Extreme Ice w/ Wind)  4008   12 25.762   83.645 1472.312  -2.682  13.846   44.589         3    57.673     1.579    27.69

Summary of Tubular Davit Usages by Load Case:

                       Load Case Maximum Tubular Davit Segment
                                 Usage %         Label  Number
--------------------------------------------------------------
               NESC 250B (Heavy)   45.97        Dav it8       1
        NESC 250C (Extreme Wind)   22.46        Dav it8       1
 NESC 250D (Extreme Ice w/ Wind)   42.04        Dav it8       1

Summary of Insulator Usages:

 Insulator Insulator Maximum                       Load Case Weight
     Label      Type Usage %                                  (lbs)
-------------------------------------------------------------------
    Clamp1     Clamp    3.39 NESC 250D (Extreme Ice  w/ Wind)    0.0
    Clamp2     Clamp    3.39 NESC 250D (Extreme Ice  w/ Wind)    0.0
    Clamp3     Clamp    7.91               NESC 250 B (Heavy)    0.0
    Clamp4     Clamp    7.91               NESC 250 B (Heavy)    0.0
    Clamp5     Clamp    7.91               NESC 250 B (Heavy)    0.0
    Clamp6     Clamp    7.91               NESC 250 B (Heavy)    0.0
    Clamp7     Clamp    7.91               NESC 250 B (Heavy)    0.0
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    Clamp8     Clamp    7.91               NESC 250 B (Heavy)    0.0
    Clamp9     Clamp   23.63 NESC 250D (Extreme Ice  w/ Wind)    0.0
   Clamp10     Clamp    9.18               NESC 250 B (Heavy)    0.0

Loads At Insulator Attachments For All Load Cases:

                            Load Insulator Insulator    Structure Structure Structure Structure Structure
                            Case     Label      Type       Attach    Attach    Attach    Attach    Attach
                                                            Label    Load X    Load Y    Load Z Load Res.
                                                                     (kips)    (kips)    (kips)    (kips)
---------------------------------------------------------------------------------------------------------
               NESC 250B (Heavy)    Clamp1     Clam p   Davit1:End     0.000     1.430     2.200     2. 624
               NESC 250B (Heavy)    Clamp2     Clam p   Davit2:End     0.000     1.430     2.200     2. 624
               NESC 250B (Heavy)    Clamp3     Clam p   Davit3:End     0.000     2.440     5.840     6. 329
               NESC 250B (Heavy)    Clamp4     Clam p   Davit4:End     0.000     2.440     5.840     6. 329
               NESC 250B (Heavy)    Clamp5     Clam p   Davit5:End     0.000     2.440     5.840     6. 329
               NESC 250B (Heavy)    Clamp6     Clam p   Davit6:End     0.000     2.440     5.840     6. 329
               NESC 250B (Heavy)    Clamp7     Clam p   Davit7:End     0.000     2.440     5.840     6. 329
               NESC 250B (Heavy)    Clamp8     Clam p   Davit8:End     0.000     2.440     5.840     6. 329
               NESC 250B (Heavy)    Clamp9     Clam p    4008:AT&T     0.000     1.931    17.372    17. 479
               NESC 250B (Heavy)   Clamp10     Clam p 4008:TMobile     0.000     1.014     7.275     7. 345
        NESC 250C (Extreme Wind)    Clamp1     Clam p   Davit1:End     0.000     1.780     0.660     1. 898
        NESC 250C (Extreme Wind)    Clamp2     Clam p   Davit2:End     0.000     1.780     0.660     1. 898
        NESC 250C (Extreme Wind)    Clamp3     Clam p   Davit3:End     0.000     4.070     2.530     4. 792
        NESC 250C (Extreme Wind)    Clamp4     Clam p   Davit4:End     0.000     4.070     2.530     4. 792
        NESC 250C (Extreme Wind)    Clamp5     Clam p   Davit5:End     0.000     4.070     2.530     4. 792
        NESC 250C (Extreme Wind)    Clamp6     Clam p   Davit6:End     0.000     4.070     2.530     4. 792
        NESC 250C (Extreme Wind)    Clamp7     Clam p   Davit7:End     0.000     4.070     2.530     4. 792
        NESC 250C (Extreme Wind)    Clamp8     Clam p   Davit8:End     0.000     4.070     2.530     4. 792
        NESC 250C (Extreme Wind)    Clamp9     Clam p    4008:AT&T     0.000     6.335     6.158     8. 835
        NESC 250C (Extreme Wind)   Clamp10     Clam p 4008:TMobile     0.000     3.041     3.209     4. 421
 NESC 250D (Extreme Ice w/ Wind)    Clamp1     Clam p   Davit1:End     0.000     1.260     2.400     2. 711
 NESC 250D (Extreme Ice w/ Wind)    Clamp2     Clam p   Davit2:End     0.000     1.260     2.400     2. 711
 NESC 250D (Extreme Ice w/ Wind)    Clamp3     Clam p   Davit3:End     0.000     1.960     5.410     5. 754
 NESC 250D (Extreme Ice w/ Wind)    Clamp4     Clam p   Davit4:End     0.000     1.960     5.410     5. 754
 NESC 250D (Extreme Ice w/ Wind)    Clamp5     Clam p   Davit5:End     0.000     1.960     5.410     5. 754
 NESC 250D (Extreme Ice w/ Wind)    Clamp6     Clam p   Davit6:End     0.000     1.960     5.410     5. 754
 NESC 250D (Extreme Ice w/ Wind)    Clamp7     Clam p   Davit7:End     0.000     1.960     5.410     5. 754
 NESC 250D (Extreme Ice w/ Wind)    Clamp8     Clam p   Davit8:End     0.000     1.960     5.410     5. 754
 NESC 250D (Extreme Ice w/ Wind)    Clamp9     Clam p    4008:AT&T     0.000     1.021    18.875    18. 903
 NESC 250D (Extreme Ice w/ Wind)   Clamp10     Clam p 4008:TMobile     0.000     0.519     6.960     6. 979

Overturning Moments For User Input Concentrated Loads:

  Moments are static equivalents based on central axis of 0,0 (i.e. a single pole).

                       Load Case  Total  Total  Total  Transverse Longitudinal Torsional
                                  Tran.  Long.  Vert. Overturning  Overturning    Moment
                                   Load   Load   Load      Moment       Moment          
                                 (kips) (kips) (kips)      (ft-k)       (ft-k)    (ft-k)
----------------------------------------------------------------------------------------
               NESC 250B (Heavy) 20.445  0.000 64.0 87    1708.632        0.000     0.000
        NESC 250C (Extreme Wind) 37.356  0.000 25.8 67    3239.336        0.000     0.000
 NESC 250D (Extreme Ice w/ Wind) 15.820  0.000 63.0 95    1300.836        0.000     0.000

*** Weight of structure (lbs):
    Weight of Tubular Davit Arms:      1663.2
    Weight of Steel Poles:            20879.9
    Total:                            22543.1

*** End of Report
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Project Name : PennSummit Tubular, LLC - Hybrid Pol e - 116.50'
Project Notes: CL&P Structure # 4008 / AT&T CTL0225 5
Project File : G:\Transmission\Eversource\2017\806_ Smartlink\80617-0015_Pole 4008_AT&T CTL02255\001.60 00 - SA\Engineering Docs\PLS-Pole\80617-0015.001.60 00.pol
Date run     : 3:40:09 PM Wednesday, January 10, 20 18
by           : PLS-POLE Version 15.00
Licensed to  : Paul J. Ford and Company

Successfully performed nonlinear analysis

The model has 0 warnings.    

Loads from file: g:\transmission\eversource\2017\80 6_smartlink\80617-0015_pole 4008_at&t ctl02255\001. 6000 - sa\engineering docs\pls-pole\80617-0015.001. 6000.lca

*** Analysis Results:

Maximum element usage is 70.90% for Steel Pole "400 8" in load case "NESC 250C (Extreme Wind)"    
Maximum insulator usage is 23.63% for Clamp "Clamp9 " in load case "NESC 250D (Extreme Ice w/ Wind)"    

Summary of Joint Support Reactions For All Load Cases:

                       Load Case  Joint  Long.  Tran.  Vert.  Shear   Tran.  Long. Bending  Vert. Found.
                                  Label  Force  Force  Force  Force  Moment Moment  Moment Moment  Usage
                                        (kips) (kips) (kips) (kips)  (ft-k) (ft-k)  (ft-k) (ft-k)      %
--------------------------------------------------------------------------------------------------------
               NESC 250B (Heavy) 4008:g  -0.13 -25. 35 -96.97  25.35 2055.83  -6.72 2055.84  -0.00   0. 00
        NESC 250C (Extreme Wind) 4008:g  -0.04 -49. 38 -48.77  49.38 3915.51  -2.09 3915.51  -0.00   0. 00
 NESC 250D (Extreme Ice w/ Wind) 4008:g  -0.05 -17. 83 -85.66  17.83 1472.31  -2.68 1472.31  -0.00   0. 00

Summary of Tip Deflections For All Load Cases:

Note: positive tip load results in positive deflection

                       Load Case  Joint Long. Tran. Vert. Resultant Long. Tran. Twist
                                  Label Defl. Defl. Defl.     Defl.  Rot.  Rot.      
                                         (in)  (in)  (in)      (in) (deg) (deg) (deg)
-------------------------------------------------------------------------------------
               NESC 250B (Heavy) 4008:t  0.07 26.80  -0.41     26.81  0.00 -1.93  0.00
        NESC 250C (Extreme Wind) 4008:t  0.02 52.50  -1.34     52.51  0.00 -3.94  0.00
 NESC 250D (Extreme Ice w/ Wind) 4008:t  0.03 18.90  -0.23     18.90  0.00 -1.33  0.00

Tubes Summary:

  Pole  Tube  Weight                Load Case  Maximum  Resultant
 Label  Num.                                     Usage     Moment
               (lbs)                                 %     (ft-k)
-----------------------------------------------------------------
  4008     1     973 NESC 250C (Extreme Wind)    34 .81     179.99
  4008     2    6084 NESC 250C (Extreme Wind)    70 .90    1568.05
  4008     3   11808 NESC 250C (Extreme Wind)    65 .70    3915.51

*** Overall summary for all load cases - Usage = Ma ximum Stress / Allowable Stress

Summary of Steel Pole Usages:

 Steel Pole Maximum                Load Case Segment  Weight
      Label Usage %                           Number   (lbs)
------------------------------------------------------------
       4008   70.90 NESC 250C (Extreme Wind)      2 3 20879.9

Summary of Tubular Davit Usages:

 Tubular Davit Maximum                       Load Case Segment Weight
         Label Usage %                                  Number  (lbs)
---------------------------------------------------------------------
        Davit1   33.58 NESC 250D (Extreme Ice w/ Wi nd)       1   50.3
        Davit2   37.92 NESC 250D (Extreme Ice w/ Wi nd)       1   50.3
        Davit3   41.54               NESC 250B (Hea vy)       1  260.4
        Davit4   45.87               NESC 250B (Hea vy)       1  260.4
        Davit5   41.62               NESC 250B (Hea vy)       1  260.4
        Davit6   45.91               NESC 250B (Hea vy)       1  260.4
        Davit7   41.72               NESC 250B (Hea vy)       1  260.4
        Davit8   45.97               NESC 250B (Hea vy)       1  260.4

*** Maximum Stress Summary for Each Load Case

Summary of Maximum Usages by Load Case:

                       Load Case Maximum Element       Element
                                 Usage %   Label          Type



Paul J. Ford and Company - 80617-0015.001.6000 Page 2/2

--------------------------------------------------------------
               NESC 250B (Heavy)   45.97  Davit8 Tu bular Davit
        NESC 250C (Extreme Wind)   70.90    4008    Steel Pole
 NESC 250D (Extreme Ice w/ Wind)   42.04  Davit8 Tu bular Davit

Summary of Steel Pole Usages by Load Case:

                       Load Case Maximum Steel Pole Segment
                                 Usage %      Label  Number
-----------------------------------------------------------
               NESC 250B (Heavy)   39.09       4008       23
        NESC 250C (Extreme Wind)   70.90       4008       23
 NESC 250D (Extreme Ice w/ Wind)   28.47       4008       23

Summary of Base Plate Usages by Load Case:

                       Load Case  Pole Bend Length Vertical        X       Y Bending     Bolt   # Bolts  Max Bolt   Minimum    Usage
                                 Label Line            Load   Moment  Moment  Stress   Moment Acting On  Load For     Plate         
                                          #                                               Sum Bend Line Bend Line Thickness         
                                              (in)   (kips)   (ft-k)  (ft-k)   (ksi)   (ft-k)              (kips)      (in)        %
------------------------------------------------------------------------------------------------------------------------------------
               NESC 250B (Heavy)  4008   12 25.762   94.955 2055.826  -6.717  19.065   61.394         3    79.438     1.852    38.13
        NESC 250C (Extreme Wind)  4008   12 25.762   46.751 3915.510  -2.088  34.659  111.613         3   144.592     2.498    69.32
 NESC 250D (Extreme Ice w/ Wind)  4008   12 25.762   83.645 1472.312  -2.682  13.846   44.589         3    57.673     1.579    27.69

Summary of Tubular Davit Usages by Load Case:

                       Load Case Maximum Tubular Davit Segment
                                 Usage %         Label  Number
--------------------------------------------------------------
               NESC 250B (Heavy)   45.97        Dav it8       1
        NESC 250C (Extreme Wind)   22.46        Dav it8       1
 NESC 250D (Extreme Ice w/ Wind)   42.04        Dav it8       1

Summary of Insulator Usages:

 Insulator Insulator Maximum                       Load Case Weight
     Label      Type Usage %                                  (lbs)
-------------------------------------------------------------------
    Clamp1     Clamp    3.39 NESC 250D (Extreme Ice  w/ Wind)    0.0
    Clamp2     Clamp    3.39 NESC 250D (Extreme Ice  w/ Wind)    0.0
    Clamp3     Clamp    7.91               NESC 250 B (Heavy)    0.0
    Clamp4     Clamp    7.91               NESC 250 B (Heavy)    0.0
    Clamp5     Clamp    7.91               NESC 250 B (Heavy)    0.0
    Clamp6     Clamp    7.91               NESC 250 B (Heavy)    0.0
    Clamp7     Clamp    7.91               NESC 250 B (Heavy)    0.0
    Clamp8     Clamp    7.91               NESC 250 B (Heavy)    0.0
    Clamp9     Clamp   23.63 NESC 250D (Extreme Ice  w/ Wind)    0.0
   Clamp10     Clamp    9.18               NESC 250 B (Heavy)    0.0

*** Weight of structure (lbs):
    Weight of Tubular Davit Arms:      1663.2
    Weight of Steel Poles:            20879.9
    Total:                            22543.1

*** End of Report
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Mast Flange Bolt and Flange Plate Analysis - TIA/222-G

Max Flange Loads

Overturning Moment (Max): ≔OM ⋅⋅152 ft kip User Input - from tnxTower

Shear (Max): ≔V ⋅10 kip User Input - from tnxTower

Axial Load (Max): ≔A ⋅16 kip User Input - from tnxTower

Flange Bolt Input:

Bolt Type: ASTM A325 bolts User Input

Bolt Quantity: ≔N 12 User Input

Bolt Circle: ≔BC ⋅32 in User Input

Bolt Ultimate Strength: ≔Fubolt ⋅120 ksi User Input

Bolt Yield Strength: ≔Fybolt 92 ksi User Input

Bolt Nominal Diameter: ≔Dbolt ⋅1 in User Input

Bolt Threads per Inch: ≔n 8 User Input

Flange Plate Input:

Flange Steel Grade: ASTM A572-50 User Input

Flange Yield Strength: ≔Fyplate ⋅50 ksi User Input

Flange Thickness: ≔tPlate ⋅1.5 in User Input

Flange Diameter: ≔DPlate ⋅35 in User Input

Pole Diameter: ≔DPole ⋅26.96 in User Input

Distance from Bolts to Centroid of Pole:

≔RBC =――
BC
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Determine Distances For Bending in Plate:

≔RPole =――
DPole
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Flange Bolt Properties and Check:

≔Ip =∑
i

d
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RBC
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Flange Plate Check:
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Anchor Bolt Analysis - NESC

Anchor Bolt - Data

ASTM A615 Grade 75 User InputAnchor Bolt Type: 

Anchor Bolt Load (Max Tension): ≔Tmax 144.592 kip User Input - from PLS-Pole

Anchor Bolt Nominal Diameter: ≔Dab 2.25 in User Input

Anchor Bolt Threads per Inch: ≔nab 4.5 User Input

Anchor Bolt Ultimate Strength: ≔Fu 100 ksi User Input

Anchor Bolt Yield Strength: ≔Fy 75 ksi User Input

Anchor Bolt - Allowable Capacity

Anchor Bolt Net Area: ≔An =⋅―
π

4

⎛
⎜
⎝

−Dab ―――
0.9743

nab
in
⎞
⎟
⎠

2

3.25 in
2

Allowable Bolt Load (Tension): ≔Tallowable =⋅An Fy 243.6 kip

Anchor Bolt - Check

Actual vs. Allowable Bolt Load (Tension): ≔ABusage =―――
Tmax

Tallowable
%59.4

Anchor Bolt Usage Check: ≔ABcheck1 if
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Foundation Analysis - Pole Caisson (OTRM 059.1 / OTRM 051)

Analysis Data Input

Overturning Moment (Max): ≔OM ⋅⋅3915.51 ft kip User Input - from PLS-Pole

≔OMLpile =⋅OM 1.1 51684732 ⋅in lbf Includes NEU 1.1 Factor - to be used in LPile

User Input - from PLS-PoleShear (Max): ≔V ⋅49.38 kip

≔VLpile =⋅V 1.1 54318 lbf Includes NEU 1.1 Factor - to be used in LPile

Axial Load (Max): ≔A ⋅48.77 kip User Input - from PLS-Pole

≔ALpile =⋅A 1.1 53647 lbf Includes NEU 1.1 Factor - to be used in LPile

Bending Moment: ≔Mu ⋅54708475 in lbf User Input - from LPILE

Bending Moment Capacity: ≔Mn ⋅115651.349 in kip User Input - from LPILE

Caisson Diameter: ≔Cdia 8 ft User Input

Caisson Overall Length: ≔CL 27.5 ft User Input

Caisson Reveal: ≔CR 0.5 ft User Input

Rebar Quantity: ≔n 30 User Input

Rebar Area: ≔Areb 1.56 in
2 User Input

Rebar Yield Strength: ≔fy 60 ksi User Input

Concrete Weight: ≔WTconc 150 pcf User Input

Concrete Compressive Strength: ≔f'c 3.5 ksi User Input
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Orlando
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Caisson Moment Capacity:

Factor of Safety Required: ≔FSmoment_req 1.1 OTMR 051 Section 6 - Foundation Design Criteria

Factor of Safety Provided: ≔FSmoment =――
Mn

Mu
2.1 ≔FSmoment_check =if ⎛⎝ ,,≥FSmoment FSmoment_req “OK” “NG”⎞⎠ “OK”

Moment Usage: ≔Usagemoment =――――
FSmoment_req

FSmoment

%52

Caisson Axial Capacity:

Factor of Safety Required: ≔FSaxial_req 1.1 OTMR 051 Section 6 - Foundation Design Criteria

Caisson Area: ≔Carea =⋅π ―――
⎛⎝Cdia

⎞⎠
2

4
50.3 ft

2

Caisson Volume: ≔Cvolume =⋅Carea CL 1382.3 ft
3

Caisson Weight: ≔Cweight =⋅Cvolume WTconc 207.3 kip

Total Axial Load: ≔Atotal =+A Cweight 256.1 kip

Axial Capacity Provided: ≔Acap =+⋅⋅n Areb fy ⋅⋅⎛⎝ −Carea ⋅n Areb
⎞⎠ 0.85 f'c 24202.5 kip

≔FSaxial =――
Acap

Atotal

94.5 ≔FSaxial_check =if ⎛⎝ ,,≥FSaxial FSaxial_req “OK” “NG”⎞⎠ “OK”Factor of Safety Provided:

Moment Usage: ≔Usageaxial =―――
FSaxial_req

FSaxial

%1.2
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================================================================================

                   LPile Plus for Windows, Version 6 (6.0.22)

                Analysis of Individual Piles and Drilled Shafts 
               Subjected to Lateral Loading Using the p-y Method

                          © 1985-2011 by Ensoft, Inc.           
                              All Rights Reserved               

================================================================================

This program is licensed to: 

Paul J. Ford and Company
Columbus, Ohio

--------------------------------------------------------------------------------
                            Files Used for Analysis
--------------------------------------------------------------------------------

Path to file locations:        G:\Transmission\Eversource\2017\806_Smartlink\80617-0015_Pole 4008_AT&T 
CTL02255\001.6000 - SA\Engineering Docs\LPILE\
Name of input data file:       80617-0015.001.6000.lp6d
Name of output report file:    80617-0015.001.6000.lp6o
Name of plot output file:      80617-0015.001.6000.lp6p
Name of runtime messeage file: 80617-0015.001.6000.lp6r

--------------------------------------------------------------------------------
                           Date and Time of Analysis
--------------------------------------------------------------------------------

               Date:  January 10, 2018     Time:  18:45:47

--------------------------------------------------------------------------------
                                Problem Title
--------------------------------------------------------------------------------

CL&P Structure #4008 / AT&T CTL02255                                                                           
                                                                                                               
                                
Job Number: 80617-0015.001.6000                                                                                
                                                                                                               
                                
Client: AT&T / Smartlink                                                                                       
                                                                                                               
                                
Engineer: JRA                                                                                                  
                                                                                                               
                                
Description: 8'x27.5' Caisson (Pole)                                                                           
                                                                                                               
                                

--------------------------------------------------------------------------------
                               Program Options
--------------------------------------------------------------------------------

Engineering units are US Customary Units: pounds, inches, feet

Basic Program Options:

This analysis computes nonlinear bending stiffness and nominal moment 
capacity with pile response computed using nonlinear EI

Computation Options:
- Only internally-generated p-y curves used in analysis
- Analysis does not use p-y multipliers (individual pile or shaft action only)
- Analysis assumes no shear resistance at pile tip
- Analysis for fixed-length pile or shaft only
- Analysis includes computation of foundation stiffness matrix elements
- Output pile response for full length of pile
- Analysis assumes no soil movements acting on pile
- No p-y curves to be computed and output for user-specified depths

Solution Control Parameters:
- Number of pile increments                            =          100
- Maximum number of iterations allowed                 =          100
- Deflection tolerance for convergence                 =   1.0000E-04  in
- Maximum allowable deflection                         =     100.0000  in

Pile Response Output Options:
- Values of pile-head deflection, bending moment, shear force, and 
  soil reaction are printed for full length of pile.
- Printing Increment (nodal spacing of output points)  = 0

--------------------------------------------------------------------------------
                    Pile Structural Properties and Geometry
--------------------------------------------------------------------------------

Total Number of Sections                               =          1

Total Pile Length                                      =      27.50 ft
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Depth of ground surface below top of pile              =       0.50 ft

Slope angle of ground surface                          =       0.00 deg.

Pile dimensions used for p-y curve computations defined using 2 points.
p-y curves are computed using values of pile diameter interpolated over 
the length of the pile.

Point         Depth              Pile   
                X              Diameter 
                ft                in
-----       ---------        -----------
  1           0.00000         96.0000000
  2         27.500000         96.0000000

Input Structural Properties:
----------------------------

Pile Section No. 1:

   Section Type                                        = Drilled Shaft (Bored Pile)
   Section Length                                      =          27.500 ft
   Section Diameter                                    =          96.000 in

--------------------------------------------------------------------------------
                      Ground Slope and Pile Batter Angles
--------------------------------------------------------------------------------

Ground Slope Angle                                     =        0.000 degrees
                                                       =        0.000 radians

Pile Batter Angle                                      =        0.000 degrees
                                                       =        0.000 radians

--------------------------------------------------------------------------------
                       Soil and Rock Layering Information
--------------------------------------------------------------------------------

The soil profile is modelled using 5 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer              =        0.500 ft
Distance from top of pile to bottom of layer           =        4.000 ft
p-y subgrade modulus k for top of soil layer           =       12.000 lbs/in**3
p-y subgrade modulus k for bottom of layer             =       12.000 lbs/in**3

Layer 2 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer              =        4.000 ft
Distance from top of pile to bottom of layer           =       19.000 ft
p-y subgrade modulus k for top of soil layer           =       90.000 lbs/in**3
p-y subgrade modulus k for bottom of layer             =       90.000 lbs/in**3

Layer 3 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer              =       19.000 ft
Distance from top of pile to bottom of layer           =       20.500 ft
p-y subgrade modulus k for top of soil layer           =       20.000 lbs/in**3
p-y subgrade modulus k for bottom of layer             =       20.000 lbs/in**3

Layer 4 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer              =       20.500 ft
Distance from top of pile to bottom of layer           =       24.500 ft
p-y subgrade modulus k for top of soil layer           =       20.000 lbs/in**3
p-y subgrade modulus k for bottom of layer             =       20.000 lbs/in**3

Layer 5 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer              =       24.500 ft
Distance from top of pile to bottom of layer           =       34.500 ft
p-y subgrade modulus k for top of soil layer           =       20.000 lbs/in**3
p-y subgrade modulus k for bottom of layer             =       20.000 lbs/in**3

(Depth of lowest layer extends    7.00 ft below pile tip)

--------------------------------------------------------------------------------
                    Effective Unit Weight of Soil vs. Depth
--------------------------------------------------------------------------------

Effective unit weight of soil with depth defined using 10 points

Point        Depth X    Eff. Unit Weight
 No.           ft              pcf
-----      ----------   ----------------
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  1             0.50      100.22400
  2             4.00      100.22400
  3             4.00      124.41600
  4            19.00      124.41600
  5            19.00       62.20800
  6            20.50       62.20800
  7            20.50       62.20800
  8            24.50       62.20800
  9            24.50       62.20800
 10            34.50       62.20800

--------------------------------------------------------------------------------
                           Summary of Soil Properties
--------------------------------------------------------------------------------

Layer               Soil Type                   Depth     Eff. Unit     Cohesion     Friction        qu        
  RQD      Epsilon 50      kpy       Rock Emass      krm       Test Type    Test Prop.   Elas. Subgr.
 Num.         (p-y Curve Criteria)               ft       Wt., pcf         psf      Ang., deg.       psi       
percent                    pci          psi                                                  pci     
-----   ----------------------------------   ----------   ----------   ----------   ----------   ----------   
----------   ----------   ----------   ----------   ----------   ----------   ----------   ------------
  1     Sand (Reese, et al.)                      0.500      100.224       --           20.000       --        
  --           --           12.000       --           --           --           --           --    
                                                  4.000      100.224       --           20.000       --        
  --           --           12.000       --           --           --           --           --    
  2     Sand (Reese, et al.)                      4.000      124.416       --           32.000       --        
  --           --           90.000       --           --           --           --           --    
                                                 19.000      124.416       --           32.000       --        
  --           --           90.000       --           --           --           --           --    
  3     Sand (Reese, et al.)                     19.000       62.208       --           32.000       --        
  --           --           20.000       --           --           --           --           --    
                                                 20.500       62.208       --           32.000       --        
  --           --           20.000       --           --           --           --           --    
  4     Sand (Reese, et al.)                     20.500       62.208       --           32.000       --        
  --           --           20.000       --           --           --           --           --    
                                                 24.500       62.208       --           32.000       --        
  --           --           20.000       --           --           --           --           --    
  5     Sand (Reese, et al.)                     24.500       62.208       --           32.000       --        
  --           --           20.000       --           --           --           --           --    
                                                 34.500       62.208       --           32.000       --        
  --           --           20.000       --           --           --           --           --    

--------------------------------------------------------------------------------
                                 Loading Type
--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------
               Pile-head Loading and Pile-head Fixity Conditions
--------------------------------------------------------------------------------

Number of loads specified = 1

Load   Load        Condition 1             Condition 2           Axial Thrust  
 No.   Type                                                       Force, lbs
-----   ----   --------------------   -----------------------   ----------------
   1     1     V =    54318.000 lbs   M = 51684732.000 in-lbs         53647.000

V = perpendicular shear force applied to pile head
M = bending moment applied to pile head
y = lateral deflection relative to pile axis
S = pile slope relative to original pile batter angle
R = rotational stiffness applie to pile head
Axial thrust is assumed to be acting axially

--------------------------------------------------------------------------------
    Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness
--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:

Dimensions and Properties of Drilled Shaft:
-------------------------------------------

Length of Section                                      =     27.50000000 ft
Shaft Diameter                                         =     96.00000000 in     
Concrete Cover Thickness                               =      3.29532744 in     
Number of Reinforcing Bars                             =              30 bars   
Yield Stress of Reinforcing Bars                       =     60.00000000 ksi    
Modulus of Elasticity of Reinforcing Bars              =          29000. ksi    
Gross Area of Shaft                                    =   7238.22947387 sq. in.
Total Area of Reinforcing Steel                        =     46.80000000 sq. in.
Area Ratio of Steel Reinforcement                      =            0.65 percent
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Edge-to-Edge Bar Spacing                               =      7.78843631 in     

Axial Structural Capacities:
----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =       24202.503 kips   
Tensile Load for Cracking of Concrete                  =       -2961.065 kips   
Nominal Axial Tensile Capacity                         =       -2808.000 kips   

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y     
    Number         inches         sq. in.        inches         inches  
  ----------     ----------     ----------     ----------     ----------
      1             1.41000        1.56000       43.99967        0.00000
      2             1.41000        1.56000       43.03817        9.14805
      3             1.41000        1.56000       40.19570       17.89628
      4             1.41000        1.56000       35.59648       25.86236
      5             1.41000        1.56000       29.44153       32.69813
      6             1.41000        1.56000       21.99984       38.10483
      7             1.41000        1.56000       13.59665       41.84618
      8             1.41000        1.56000        4.59922       43.75864
      9             1.41000        1.56000       -4.59922       43.75864
     10             1.41000        1.56000      -13.59665       41.84618
     11             1.41000        1.56000      -21.99984       38.10483
     12             1.41000        1.56000      -29.44153       32.69813
     13             1.41000        1.56000      -35.59648       25.86236
     14             1.41000        1.56000      -40.19570       17.89628
     15             1.41000        1.56000      -43.03817        9.14805
     16             1.41000        1.56000      -43.99967        0.00000
     17             1.41000        1.56000      -43.03817       -9.14805
     18             1.41000        1.56000      -40.19570      -17.89628
     19             1.41000        1.56000      -35.59648      -25.86236
     20             1.41000        1.56000      -29.44153      -32.69813
     21             1.41000        1.56000      -21.99984      -38.10483
     22             1.41000        1.56000      -13.59665      -41.84618
     23             1.41000        1.56000       -4.59922      -43.75864
     24             1.41000        1.56000        4.59922      -43.75864
     25             1.41000        1.56000       13.59665      -41.84618
     26             1.41000        1.56000       21.99984      -38.10483
     27             1.41000        1.56000       29.44153      -32.69813
     28             1.41000        1.56000       35.59648      -25.86236
     29             1.41000        1.56000       40.19570      -17.89628
     30             1.41000        1.56000       43.03817       -9.14805

Concrete Properties:
--------------------

Compressive Strength of Concrete                       =      3.5000000 ksi    
Modulus of Elasticity of Concrete                      =   3372.1654764 ksi    
Modulus of Rupture of Concrete                         =     -0.4437060 ksi    
Compression Strain at Peak Stress                      =      0.0017644
Tensile Strain at Fracture of Concrete                 =     -0.0001156
Maximum Coarse Aggregate Size                          =      0.7500000 in     

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 1

   Number     Axial Thrust Force
                     kips   
   ------     ------------------
      1               53.647

Definitions of Run Messages and Notes:
--------------------------------------

   C = concrete in section has cracked in tension
   Y = stress in reinforcing steel has reached yield stress
   T = tensile strain in reinforcement exceeds 0.005 when compressive strain 
       in concrete is less than 0.003.
   Z = depth of tensile zone in concrete section is less than 10 percent of section depth
   Bending Stiffness (EI) = Bending Moment / Curvature
   Position of neutral axis is computed from compression side of pile
   Compressive stresses are positive in sign. Tensile stresses are negative in sign.

Axial Thrust Force =     53.647 kips  

    Bending       Bending       Bending       Depth to      Max Comp      Max Tens    Max Concrete   Max Steel 
  Run
   Curvature      Moment       Stiffness       N Axis        Strain        Strain        Stress        Stress  
  Msg
    rad/in.       in-kip        kip-in2          in          in/in         in/in          ksi           ksi    
      
 ------------- ------------- ------------- ------------- ------------- ------------- ------------- 
-------------  ---  
   0.000000313  5509.0497035  17628959051.    53.7638346     0.0000168    -0.0000132     0.0657478     
0.4828848    
   0.000000625        10989.  17582641986.    50.8918454     0.0000318    -0.0000282     0.1238818     
0.9137147    
   0.000000938        16440.  17535765836.    49.9345775     0.0000468    -0.0000432     0.1815198     
1.3445463    
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   0.000001250        21861.  17488749114.    49.4559815     0.0000618    -0.0000582     0.2386617     
1.7753793    
   0.000001563        27253.  17441676101.    49.1688533     0.0000768    -0.0000732     0.2953075     
2.2062136    
   0.000001875        32615.  17394574906.    48.9774584     0.0000918    -0.0000882     0.3514573     
2.6370493    
   0.000002188        37948.  17347457608.    48.8407685     0.0001068    -0.0001032     0.4071109     
3.0678862    
   0.000002500        37948.  15179025407.    24.0098422     0.0000600    -0.0001800     0.2294819    
-5.1844865  C 
   0.000002813        37948.  13492467029.    23.6702574     0.0000666    -0.0002034     0.2539722    
-5.8602446  C 
   0.000003125        37948.  12143220326.    23.3940130     0.0000731    -0.0002269     0.2783159    
-6.5364176  C 
   0.000003438        37948.  11039291205.    23.1632094     0.0000796    -0.0002504     0.3025056    
-7.2130676  C 
   0.000003750        37948.  10119350271.    22.9719323     0.0000861    -0.0002739     0.3266192    
-7.8896023  C 
   0.000004063        37948.   9340938712.    22.8110633     0.0000927    -0.0002973     0.3506565    
-8.5660216  C 
   0.000004375        37948.   8673728804.    22.6740892     0.0000992    -0.0003208     0.3746175    
-9.2423249  C 
   0.000004688        37948.   8095480217.    22.5560484     0.0001057    -0.0003443     0.3984986    
-9.9185372  C 
   0.000005000        37948.   7589512704.    22.4486923     0.0001122    -0.0003678     0.4222125   
-10.5953396  C 
   0.000005313        37948.   7143070780.    22.3547512     0.0001188    -0.0003912     0.4458508   
-11.2720211  C 
   0.000005625        37948.   6746233514.    22.2719919     0.0001253    -0.0004147     0.4694134   
-11.9485813  C 
   0.000005938        37948.   6391168592.    22.1986511     0.0001318    -0.0004382     0.4929002   
-12.6250197  C 
   0.000006250        37948.   6071610163.    22.1333183     0.0001383    -0.0004617     0.5163110   
-13.3013360  C 
   0.000006563        37948.   5782485869.    22.0748516     0.0001449    -0.0004851     0.5396458   
-13.9775298  C 
   0.000006875        37948.   5519645603.    22.0223169     0.0001514    -0.0005086     0.5629045   
-14.6536005  C 
   0.000007188        37948.   5279661011.    21.9749423     0.0001579    -0.0005321     0.5860867   
-15.3295479  C 
   0.000007500        37948.   5059675136.    21.9320848     0.0001645    -0.0005555     0.6091926   
-16.0053715  C 
   0.000007813        37948.   4857288130.    21.8932042     0.0001710    -0.0005790     0.6322218   
-16.6810709  C 
   0.000008125        37948.   4670469356.    21.8578433     0.0001776    -0.0006024     0.6551743   
-17.3566457  C 
   0.000008438        37948.   4497489010.    21.8256128     0.0001842    -0.0006258     0.6780499   
-18.0320953  C 
   0.000008750        37948.   4336864402.    21.7961791     0.0001907    -0.0006493     0.7008486   
-18.7074195  C 
   0.000009063        37948.   4187317354.    21.7692544     0.0001973    -0.0006727     0.7235701   
-19.3826178  C 
   0.000009375        37948.   4047740109.    21.7445894     0.0002039    -0.0006961     0.7462144   
-20.0576897  C 
   0.000009688        37948.   3917167847.    21.7219670     0.0002104    -0.0007196     0.7687812   
-20.7326349  C 
     0.0000100        37948.   3794756352.    21.7011972     0.0002170    -0.0007430     0.7912705   
-21.4074531  C 
     0.0000103        37948.   3679763735.    21.6821131     0.0002236    -0.0007664     0.8136822   
-22.0821433  C 
     0.0000106        37948.   3571535390.    21.6645673     0.0002302    -0.0007898     0.8360160   
-22.7567054  C 
     0.0000109        37948.   3469491522.    21.6484294     0.0002368    -0.0008132     0.8582719   
-23.4311390  C 
     0.0000113        37948.   3373116757.    21.6335835     0.0002434    -0.0008366     0.8804497   
-24.1054435  C 
     0.0000116        37948.   3281951439.    21.6199262     0.0002500    -0.0008600     0.9025493   
-24.7796186  C 
     0.0000119        37948.   3195584296.    21.6073648     0.0002566    -0.0008834     0.9245705   
-25.4536639  C 
     0.0000122        37948.   3113646237.    21.5955966     0.0002632    -0.0009068     0.9465042   
-26.1276563  C 
     0.0000128        37948.   2961761055.    21.5741742     0.0002764    -0.0009536     0.9901068   
-27.4754959  C 
     0.0000134        38465.   2862525956.    21.5561632     0.0002897    -0.0010003     1.0333975   
-28.8227826  C 
     0.0000141        40169.   2856470126.    21.5411190     0.0003029    -0.0010471     1.0763750   
-30.1695127  C 
     0.0000147        41871.   2850823525.    21.5286727     0.0003162    -0.0010938     1.1190381   
-31.5156812  C 
     0.0000153        43572.   2845535240.    21.5185159     0.0003295    -0.0011405     1.1613856   
-32.8612841  C 
     0.0000159        45271.   2840562467.    21.5103887     0.0003428    -0.0011872     1.2034163   
-34.2063173  C 
     0.0000166        46969.   2835868853.    21.5040703     0.0003562    -0.0012338     1.2451289   
-35.5507762  C 
     0.0000172        48665.   2831423328.    21.4993726     0.0003695    -0.0012805     1.2865222   
-36.8946565  C 
     0.0000178        50359.   2827199171.    21.4961336     0.0003829    -0.0013271     1.3275949   
-38.2379535  C 
     0.0000184        52052.   2823173278.    21.4942135     0.0003963    -0.0013737     1.3683457   
-39.5806627  C 
     0.0000191        53743.   2819325568.    21.4934911     0.0004097    -0.0014203     1.4087733   
-40.9227794  C 
     0.0000197        55433.   2815638502.    21.4938607     0.0004232    -0.0014668     1.4488764   
-42.2642989  C 
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     0.0000203        57121.   2812096693.    21.4952294     0.0004366    -0.0015134     1.4886536   
-43.6052164  C 
     0.0000209        58807.   2808686582.    21.4975159     0.0004501    -0.0015599     1.5281038   
-44.9455270  C 
     0.0000216        60491.   2805396177.    21.5006482     0.0004636    -0.0016064     1.5672253   
-46.2852259  C 
     0.0000222        62174.   2802214828.    21.5045626     0.0004771    -0.0016529     1.6060170   
-47.6243080  C 
     0.0000228        63855.   2799133048.    21.5092026     0.0004907    -0.0016993     1.6444774   
-48.9627682  C 
     0.0000234        65535.   2796142350.    21.5145177     0.0005042    -0.0017458     1.6826050   
-50.3006013  C 
     0.0000241        67212.   2793235127.    21.5204627     0.0005178    -0.0017922     1.7203986   
-51.6378022  C 
     0.0000247        68888.   2790404533.    21.5269972     0.0005314    -0.0018386     1.7578566   
-52.9743656  C 
     0.0000253        70562.   2787644390.    21.5340849     0.0005451    -0.0018849     1.7949775   
-54.3102859  C 
     0.0000259        72235.   2784949110.    21.5416931     0.0005587    -0.0019313     1.8317599   
-55.6455579  C 
     0.0000266        73905.   2782313625.    21.5497923     0.0005724    -0.0019776     1.8682024   
-56.9801759  C 
     0.0000272        75574.   2779733323.    21.5583557     0.0005861    -0.0020239     1.9043033   
-58.3141342  C 
     0.0000278        77241.   2777204003.    21.5673592     0.0005998    -0.0020702     1.9400612   
-59.6474272  C 
     0.0000284        78906.   2774721825.    21.5767808     0.0006136    -0.0021164     1.9754744   
-60.0000000  CY
     0.0000291        80569.   2772283272.    21.5866005     0.0006274    -0.0021626     2.0105415   
-60.0000000  CY
     0.0000297        82131.   2766527539.    21.5877207     0.0006409    -0.0022091     2.0445714   
-60.0000000  CY
     0.0000303        83490.   2754293116.    21.5713247     0.0006539    -0.0022561     2.0768686   
-60.0000000  CY
     0.0000309        84615.   2735023494.    21.5352142     0.0006662    -0.0023038     2.1072263   
-60.0000000  CY
     0.0000316        85719.   2715852857.    21.4992870     0.0006786    -0.0023514     2.1371592   
-60.0000000  CY
     0.0000322        86742.   2694892289.    21.4578745     0.0006907    -0.0023993     2.1662246   
-60.0000000  CY
     0.0000328        87592.   2669456427.    21.4028221     0.0007023    -0.0024477     2.1937668   
-60.0000000  CY
     0.0000334        88439.   2644909423.    21.3501352     0.0007139    -0.0024961     2.2210464   
-60.0000000  CY
     0.0000341        89286.   2621237908.    21.2997943     0.0007255    -0.0025445     2.2480714   
-60.0000000  CY
     0.0000347        90107.   2597692873.    21.2493954     0.0007371    -0.0025929     2.2746554   
-60.0000000  CY
     0.0000353        90796.   2571201445.    21.1888942     0.0007482    -0.0026418     2.2999793   
-60.0000000  CY
     0.0000359        91418.   2543810769.    21.1248783     0.0007592    -0.0026908     2.3245745   
-60.0000000  CY
     0.0000366        92040.   2517338528.    21.0633760     0.0007701    -0.0027399     2.3489421   
-60.0000000  CY
     0.0000372        92662.   2491738326.    21.0042623     0.0007811    -0.0027889     2.3730814   
-60.0000000  CY
     0.0000397        94944.   2392289915.    20.7711161     0.0008244    -0.0029856     2.4657704   
-60.0000000  CY
     0.0000422        96678.   2291620442.    20.5144658     0.0008655    -0.0031845     2.5500286   
-60.0000000  CY
     0.0000447        98391.   2201761772.    20.2816926     0.0009063    -0.0033837     2.6302798   
-60.0000000  CY
     0.0000472        99675.   2112320543.    20.0352139     0.0009454    -0.0035846     2.7035671   
-60.0000000  CY
     0.0000497       100815.   2028977402.    19.8034034     0.0009840    -0.0037860     2.7727189   
-60.0000000  CY
     0.0000522       101943.   1953395390.    19.5902740     0.0010224    -0.0039876     2.8384130   
-60.0000000  CY
     0.0000547       103035.   1884068090.    19.3883977     0.0010603    -0.0041897     2.9002590   
-60.0000000  CY
     0.0000572       103773.   1814616486.    19.1688124     0.0010962    -0.0043938     2.9559123   
-60.0000000  CY
     0.0000597       104472.   1750316297.    18.9660449     0.0011320    -0.0045980     3.0087162   
-60.0000000  CY
     0.0000622       105166.   1691118452.    18.7816933     0.0011680    -0.0048020     3.0590105   
-60.0000000  CY
     0.0000647       105847.   1636287419.    18.6045815     0.0012035    -0.0050065     3.1059862   
-60.0000000  CY
     0.0000672       106519.   1585401072.    18.4377756     0.0012388    -0.0052112     3.1500748   
-60.0000000  CY
     0.0000697       107132.   1537313548.    18.2779705     0.0012737    -0.0054163     3.1911404   
-60.0000000  CY
     0.0000722       107579.   1490266315.    18.1112812     0.0013074    -0.0056226     3.2282129   
-60.0000000  CY
     0.0000747       107974.   1445682220.    17.9515807     0.0013408    -0.0058292     3.2625942   
-60.0000000  CY
     0.0000772       108367.   1403947137.    17.8037815     0.0013742    -0.0060358     3.2947669   
-60.0000000  CY
     0.0000797       108747.   1364667127.    17.6577633     0.0014071    -0.0062429     3.3240673   
-60.0000000  CY
     0.0000822       109119.   1327687730.    17.5181217     0.0014398    -0.0064502     3.3509434   
-60.0000000  CY
     0.0000847       109489.   1292858536.    17.3881420     0.0014726    -0.0066574     3.3756829   
-60.0000000  CY
     0.0000872       109856.   1259993993.    17.2670131     0.0015055    -0.0068645     3.3982613   
-60.0000000  CY
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     0.0000897       110220.   1228929225.    17.1540150     0.0015385    -0.0070715     3.4186537   
-60.0000000  CY
     0.0000922       110574.   1199446327.    17.0475762     0.0015716    -0.0072784     3.4367889   
-60.0000000  CY
     0.0000947       110904.   1171259902.    16.9449935     0.0016045    -0.0074855     3.4525627   
-60.0000000  CY
     0.0000972       111125.   1143405180.    16.8339674     0.0016361    -0.0076939     3.4655535   
-60.0000000  CY
     0.0000997       111322.   1116708231.    16.7197866     0.0016668    -0.0079032     3.4761865   
-60.0000000  CY
     0.0001022       111507.   1091201062.    16.6078015     0.0016971    -0.0081129     3.4847718   
-60.0000000  CY
     0.0001047       111690.   1066893014.    16.5022412     0.0017276    -0.0083224     3.4914680   
-60.0000000  CY
     0.0001072       111872.   1043699830.    16.4026708     0.0017582    -0.0085318     3.4962528   
-60.0000000  CY
     0.0001097       112051.   1021544926.    16.3086957     0.0017889    -0.0087411     3.4991038   
-60.0000000  CY
     0.0001122       112228.   1000358080.    16.2199728     0.0018197    -0.0089503     3.4996432   
-60.0000000  CY
     0.0001147       112402.    980068138.    16.1364364     0.0018506    -0.0091594     3.4929931   
-60.0000000  CY
     0.0001172       112574.    960627524.    16.0574140     0.0018817    -0.0093683     3.4970221   
-60.0000000  CY
     0.0001197       112744.    941982715.    15.9826363     0.0019129    -0.0095771     3.4993593   
-60.0000000  CY
     0.0001222       112911.    924082587.    15.9119321     0.0019442    -0.0097858     3.4990085   
-60.0000000  CY
     0.0001247       113076.    906873789.    15.8453862     0.0019757    -0.0099943     3.4918172   
-60.0000000  CY
     0.0001272       113232.    890273183.    15.7748069     0.0020064    -0.0102036     3.4954902   
-60.0000000  CY
     0.0001297       113385.    874296525.    15.7070630     0.0020370    -0.0104130     3.4983176   
-60.0000000  CY
     0.0001322       113538.    858913134.    15.6426564     0.0020678    -0.0106222     3.4997818   
-60.0000000  CY
     0.0001347       113686.    844072667.    15.5813972     0.0020986    -0.0108314     3.4971824   
-60.0000000  CY
     0.0001372       113832.    829752944.    15.5232901     0.0021296    -0.0110404     3.4907392   
-60.0000000  CY
     0.0001522       114379.    751567589.    15.1706436     0.0023088    -0.0123012     3.4914920    
60.0000000  CY
     0.0001672       114773.    686490710.    14.8767072     0.0024872    -0.0135628     3.4998699    
60.0000000  CY
     0.0001822       115105.    631793542.    14.6072083     0.0026613    -0.0148287     3.4952291    
60.0000000  CY
     0.0001972       115410.    585280217.    14.3940381     0.0028383    -0.0160917     3.4915586    
60.0000000  CY
     0.0002122       115680.    545178547.    14.2291013     0.0030192    -0.0173508     3.4946076    
60.0000000  CY
     0.0002272       115890.    510108055.    14.1130954     0.0032063    -0.0186037     3.4937523    
60.0000000  CY
     0.0002422       116079.    479295555.    14.0231912     0.0033962    -0.0198538     3.4859095    
60.0000000  CY
     0.0002572       116178.    451724969.    13.9303630     0.0035827    -0.0211073     3.4987399    
60.0000000  CY
     0.0002722       116241.    427061977.    13.8284556     0.0037639    -0.0223661     3.4897510    
60.0000000  CY
     0.0002872       116241.    404756237.    13.9112011     0.0039951    -0.0235749     3.4857027    
60.0000000  CY

--------------------------------------------------------------------------------
   Summary of Results for Nominal (Unfactored) Moment Capacity for Section 1
--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003
or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.
  No.               kips                 in-kip              Strain
 ----         ----------------     ------------------     ------------
   1                53.647            115651.349           0.00300000

Note note that the values of moment capacity in the table above are not 
factored by a strength reduction factor (phi-factor).

In ACI 318-08, the value of the strength reduction factor depends on whether 
the transverse reinforcing steel bars are spirals or tied hoops.

The above values should be multiplied by the appropriate strength reduction 
factor to compute ultimate moment capacity according to ACI 318-08, Section 
9.3.2.2 or the value required by the design standard being followed.

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 1
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Horizontal shear force at pile head                    =       54318.000 lbs
Applied moment at pile head                            =    51684732.000 in-lbs
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Axial thrust load on pile head                         =       53647.000 lbs

   Depth    Deflect.    Bending    Shear       Slope      Total    Bending   Soil Res.  Soil Spr.   Distrib. 
     X         y        Moment     Force         S       Stress   Stiffness      p         Es*h    Lat. Load 
   inches    inches     in-lbs      lbs       radians     psi*      lb-in^2    lb/in      lb/inch    lb/inch 
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
      0.00     1.5823  51684732.     54318.  -0.009836      0.000  2.824E+12      0.000      0.000      0.000

* This analysis makes computations of pile response using nonlinear moment-curvature relationships. 
  The above values of total stress are computed for combined axial stress and do not equal the 
  actual stresses in concrete and steel in the range of nonlinear bending. 

Output Summary for Load Case No. 1:

Pile-head deflection             =      1.5823096 inches
Computed slope at pile head      =     -0.0098357 radians
Maximum bending moment           =      54708475. inch-lbs
Maximum shear force              =       -362940. lbs
Depth of maximum bending moment  =     72.6000000 inches below pile head
Depth of maximum shear force     =    198.0000000 inches below pile head
Number of iterations             =             37
Number of zero deflection points =              1

--------------------------------------------------------------------------------
                           Summary of Pile Response(s)
--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, lbs, and Load 2 = Moment, in-lbs
Load Type 2: Load 1 = Shear, lbs, and Load 2 = Slope, radians
Load Type 3: Load 1 = Shear, lbs, and Load 2 = Rotational Stiffness, in-lbs/radian
Load Type 4: Load 1 = Top Deflection, inches, and Load 2 = Moment, in-lbs
Load Type 5: Load 1 = Top Deflection, inches, and Load 2 = Slope, radians

               Pile-head      Pile-head 
Load  Load    Condition 1    Condition 2        Axial        Pile-head       Maximum        Maximum       
Pile-head  
Case  Type    V(lbs) or     in-lb, rad.,       Loading      Deflection       Moment          Shear        
Rotation   
 No.   No.    y(inches)     or in-lb/rad.        lbs          inches         in-lbs           lbs          
radians   
----  ----  --------------  --------------  -------------  -------------  -------------  -------------  
-------------
  1     1   V =     54318.  M =  51684732.         53647.     1.58230960      54708475.       -362940.    
-0.00983575

--------------------------------------------------------------------------------
                  Computed Pile-head Stiffness Matrix Values
                    K22, K23, K32, K33 for Pile  Head
--------------------------------------------------------------------------------

    Pile-Top       Pile-Top        Pile-Top                                   
   Deflection   Shear Reaction   Moment React.       K22              K32     
     inches          lbs            in-lbs          lb/in.         in-lb/in.  
  ------------  --------------  --------------  --------------  --------------
     0.0028119  5431.800080861         957886.        1931692.      340649567.
     0.0084648          16351.        2883524.        1931692.      340649567.
     0.0134164          25916.        4570277.        1931692.      340649567.
     0.0169296          32703.        5767044.        1931684.      340648061.
     0.0196555          37967.        6695278.        1931600.      340630477.
     0.0218833          42268.        7453664.        1931500.      340609513.
     0.0237671          45904.        8094852.        1931411.      340590664.
     0.0253990          49054.        8650263.        1931335.      340574485.
     0.0268386          51833.        9140164.        1931270.      340560666.
     0.0281263          54318.        9578391.        1931215.      340548786.

    Pile-Top       Pile-Top        Pile-Top                                  
    Rotation     Shear React.    Moment React.       K23              K33    
     radians          lbs            in-lbs         lb/rad         in-lb/rad 
  ------------  --------------  --------------  --------------  --------------
     0.0000735          25049.        5168473.      340649567.    70287447090.
     0.0002216          75408.       15558655.      340357852.    70224807359.
     0.0003515         119524.       24659884.      340063796.    70161028977.
     0.0004438         150828.       31117309.      339848310.    70114258437.
     0.0005155         175110.       36126077.      339679289.    70077560646.
     0.0005783         194956.       40218539.      337124597.    69547199431.
     0.0006515         211793.       43678666.      325091356.    67044442838.
     0.0010113         227751.       46675964.      225205396.    46154305329.
     0.0011832         241965.       49319768.      204506767.    41684616181.
     0.0013048         254566.       51684732.      195103084.    39611882911.

  K22 = abs(Shear Reaction/Top y)
  K23 = abs(Shear Reaction/Top Rotation)
  K32 = abs(Moment Reaction/Top y)
  K33 = abs(Moment Reaction/Top Rotation)
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The analysis ended normally. 

Page 9



Lateral Deflection (inches)
D

e
p

th
 (

ft
)

-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
0

2
4

6
8

1
0

1
2

1
4

1
6

1
8

2
0

2
2

2
4

2
6

2
8

Case 1



Bending Moment (in-kips)
D

e
p

th
 (

ft
)

0 5000 1E4 1.5E4 2E4 2.5E4 3E4 3.5E4 4E4 4.5E4 5E4 5.5E4 6E4
0

2
4

6
8

1
0

1
2

1
4

1
6

1
8

2
0

2
2

2
4

2
6

2
8

Case 1



Shear Force (kips)
D

e
p

th
 (

ft
)

-400 -350 -300 -250 -200 -150 -100 -50 0 50 100
0

2
4

6
8

1
0

1
2

1
4

1
6

1
8

2
0

2
2

2
4

2
6

2
8

Case 1



PJF A80617-0015.001.6000 AT&T 1/11/2018 
116.5-ft Transmission Pole Town of Hamden, CTL02255 / FA #10035414  
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Hz The Powerwave® TMA-DD 1900/850 is a dual band Tower Mounted Amplifier (TMA) to be 
installed near the antenna. Deployed in an AMPS, GSM, GPRS, EDGE and CDMA 
network it will increase capacity and coverage as well as extend the battery life time for 
the handsets. The TMA System will provide enhanced coverage and improved up-link 
signal quality. Appropriate for new rollouts by optimizing coverage with a reduced number 
of BTSs or as an upgrade to existing BTSs for enhancing the existing coverage. 

Extended band TMA facilitates simplified logistics, especially when the frequency bands 
are scattered. The unit comprises of high Q band-pass filters, dual balanced low noise 
amplifiers with circuits for active bias, supervision, alarms and lightning protection circuit. 
The Powerwave patented design with all active components integrated within the filter 
body provides an extremely reliable, compact and lightweight TMA solution. The vented 
enclosure design is employed to prevent the effect of condensation, thereby guaranteeing 
long, reliable, maintenance-free service in all environmental conditions. These TMAs offer 
an easy to install, maintenance free, cost effective solution for coverage enhancement 
and increased quality in mobile communication networks.

Dual Band 1900 MHz with 850 MHz Bypass

Tower Mounted Amplifier

Key Benefits:

• 850 MHz Bypass
• Improved Network Quality
• Increased Coverage
• State of the Art Performance
• Excellent Power Handling
• Low Tx Loss
• Exceptional Reliability

Part Number:
LGP 214nn

Up-link: 1850-1910 MHz
Down-link: 1930-1990 MHz
Bypass: 824-894 MHz

Gain: 12 dB
Noise Figure: < 1.7 dB
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Corporate Headquarters
Powerwave Technologies, Inc. 
1801 East St. Andrew Place
Santa Ana, CA 92705 USA

Tel: 714-466-1000
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www.powerwave.com

Main European Office
Antennvägen 6
SE-187 80 Täby
Sweden
Tel: +46 8 540 822 00
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Tower Mounted Amplifier

Technical Specifications

Product Number LGP214nn
850 MHz Bypass (MHz) 824-894 

Return loss* (dB) > 20
Insertion loss* (dB) < 0.3

1900 MHz
Up-link Frequency range, full band (60 MHz) 1850-1910

Nominal gain (dB) 12
Return loss* (dB) > 20
Noise figure* (dB) < 1.7 
Output 3rd order Intercept Point* (dBm)        > +23

Down-link Frequency range, full band (60 MHz) 1930-1990
Insertion loss* (dB) < 0.6
Return loss* (dB) > 20

Intermodulation 2 Tx@x43 dBm (dBc) <-158

Alarm Functionality Two levels,individually supervised LNAs
Power Consumption @12 VDC 1.2 W

* Typical

All specifications subject to change without notice.  Please contact your Powerwave representative for complete performance data.

Mechanical Specifications

Size,W x H x D (without mounting plate) 235 x 366 x 66 mm (9.2 x 14.4 x 2.6 in)
Weight 6.4 kg (14.1 lbs)
Color Off white (NCS 1502-R)
Housing Aluminum
RF-connectors DIN 7/16 female. 
Mounting kit Mounting kit for pole and wall is included. 
Temperature range -40 °C to +65 °C (-40 °F to +149 °F) 
MTBF >1 million hours
Safety UL 60 950
Ingress protection, IP 65 EN 60 529
Environmental ETS 300 019
EMC FCC Part 15
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FEATURES
Full band 1900 TMA with 698-960MHz bypass path
Provides improved base station sensitivity through low noise figure
and good linearity
High reliability with full lightning protection and a fail-safe bypass
mode
Small twin unit, ideal for X-Pol dual band systems
AISG 2.0 compatible with current window alarm backup mode
High power handling

TMA2061F1V1-1
TWIN TMA 1900

Designed to be used at co-located 700MHz/850MHz and 1900MHz sites,
the Kaelus TMA2061 provides gain on the 1900 uplink path while
diplexing the 700MHz band to avoid costly external diplexers. Separate
feeders are no longer required, resulting in decreased hardware costs,
environmental impact and tower licensing fees.

TECHNICAL SPECIFICATIONS
DOWNLINK (TX) PATH

Passband 1930 - 1990MHz

Return loss 18dB minimum (VSWR <1.3:1)

Insertion loss 0.6dB typical

Maximum input power with no
damage 300W (average) / 3kW (PEP)

UPLINK AWS (RX) PATH

Passband 1850 - 1910MHz

Nominal gain 12dB

Gain variation over frequency,
temperature ± 1dB maximum

Noise figure 1.3dB typical

Return loss 18dB minimum operating, 14dB minimum in bypass mode

Bypass loss 2.5dB typical

Output IP3 +25dBm minimum

Maximum input power with no
damage 12dBm maximum

698 - 960MHZ BYPASS PATH

Passband 698 - 960MHz

Return loss 18dB minimum (VSWR <1.3:1)

Insertion loss 0.2dB typical

Maximum input power with no
damage 500W (average) / 5kW (PEP)

Rejection to 1900MHz TMA bands 80dB typical

ELECTRICAL

Impedance 50ohms

Intermodulation products -153dBc maximum in RX band with 2 x 20W carriers

Rev 1 Oct 05 2016 TMA2061F1V1-1
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POWER SUPPLY AND ALARM (CURRENT WINDOW ALARM MODE, DEFAULT)

Current Window Alarm Mode (CWA) is the default TMA operating mode and can be configured to specific customer requirements. The TMA2061F1V1-1
is configured so that both channels are independently powered and monitored via the respective BTS port. The BTS port sinks additional current to
indicate an alarm state in its uplink path. Normal operating and alarm current values are configured independently and are alterable via a field-loadable
personality file, contact Kaelus for more information.

DC supply voltage via BTS-RF
cable

+8V to +30V DC, case is DC ground 
Each BTS port powered individually (programmable)

DC supply current, normal mode 100mA typical, 120mA maximum

DC supply current, alarm mode 200mA typical per LNA

AISG MODE OF OPERATION (AUTO SELECTED ON VALID AISG 2.0 FRAMES)

AISG signals can be applied to either BTS port. The TMA unit switches to AISG mode when valid frames are detected on one of the ports. The TMA unit
is DC powered only from the port supplying AISG frames.

DC supply voltage +8V to +30V DC, negative ground

AISG version 2.0 (1.1 optional)

Supply current, AISG mode 55mA at 30V, 135mA at 12V

AISG connector, current rating IEC60130-9, 8-pin female, < 4A peak, 2A continuous, pin 6

Field firmware upgradable Yes

ENVIRONMENTAL

For further details of environmental compliance, please contact Kaelus.

Temperature range -40º to +65ºC | -40º to +149ºF

Ingress protection IP67

Lightning protection IEC61312-1, RF: ±5kA maximum (8/20us), AISG: ±2kA maximum (8/20us)

MTBF >1,000,000 (hours)

Compliance FCC part 15, ETSI EN 300 019 class 4.1, RoHS

MECHANICAL

Dimensions H x D x W 270 x 200 x 118mm | 10.62 x 7.87 x 4.64in (excluding brackets and connectors)

Weight 9kg | 19.8lbs

Finish Painted, light grey (RAL7035)

Connectors DIN 7-16 (F) x 6 long shank, AISG (F) x 1

Mounting Pole/wall bracket supplied with two metal clamps 45-178mm diameter poles

ORDERING INFORMATION
PART NUMBER DESCRIPTION

TMA2061F1V1-1 Twin TMA, 1900 full band, 700-900 bypass

Rev 1 Oct 05 2016 TMA2061F1V1-1
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ELECTRICAL BLOCK DIAGRAM
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1 General Site Summary 
 

1.1 Report Summary 
 

AT&T Mobility, LLC Summary 
Access to Antennas Locked? Yes 
RF Sign(s) @ access point(s) (1) Information 1 and (1) Caution at Utility Pole Base 

(1) Information 2 @ Equipment Gate  
RF Sign(s) @ antennas None 
Barrier(s) @ sectors None 
Max cumulative simulated RFE  
level on the Ground 

<1% General Public Limit  

FCC & AT&T Compliant? Will Be Compliant 
 
Note: All existing signage was documented during a previous site visit DATE.  
 
The following documents were provided by the client and were utilized to create this 
report: 
 
RFDS: NEW-ENGLAND_CONNECTICUT_CTV2255_2018-LTE-Next-Carrier_LTE-
2C_sp656b_2051A0D6T5_10035414_88366_06-21-2017_Final-Approved_v2.00 
 
CD’s: 10035414_AE201_180108_CTL02255_REV2 
 
RF Powers Used: AT&T Mobility, LLC Approved Powers - 10-9-17 
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2 Scale Maps of Site 
The following diagrams are included: 
 

 Site Scale Map 
 RF Exposure Diagram 
 AT&T Mobility, LLC Contribution 
 Elevation View 
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3 Antenna Inventory 
The following antenna inventory was obtained by the customer and was utilized to create the site model diagrams: 
 

Ant ID Operator Antenna Make & Model Type 
TX Freq 
(MHz) 

Az 
(Deg) 

Hor BW 
(Deg) 

Ant Len 
(ft) 

Ant Gain 
(dBd) 

2G GSM 
Radio(s) 

3G UMTS 
Radio(s) 

4G 
Radio(s) 

Total ERP 
(Watts) X Y Z 

1 AT&T MOBILITY LLC 
(proposed) 

CCI Antennas HPA-65R-BUU-H6 Panel 700 20 66.2 6 11.68 0 0 1 883.4 103.7' 123.6' 113' 

1 AT&T MOBILITY LLC 
(proposed) 

CCI Antennas HPA-65R-BUU-H6 Panel 1900 20 61.1 6 14.53 0 0 1 1702.8 103.7' 123.6' 113' 

2 AT&T MOBILITY LLC 
(decommissioned) 

Powerwave 7770 Panel 850 20 82 4.6 11.51 0 0 0 0 108.8' 119.9' 113.7' 

3 AT&T MOBILITY LLC Powerwave 7770 Panel 850 20 82 4.6 11.51 0 1 0 1132.6 115.2' 116.7' 113.7' 

4 AT&T MOBILITY LLC 
(proposed) 

CCI Antennas HPA-65R-BUU-H4 Panel 1900 170 62 4 13.33 0 0 1 1291.7 117.5' 109.5' 114' 

4 AT&T MOBILITY LLC 
(proposed) 

CCI Antennas HPA-65R-BUU-H4 Panel 700 170 65.2 4 11.27 0 0 1 803.8 117.5' 109.5' 114' 

5 AT&T MOBILITY LLC 
(decommissioned) 

Powerwave 7770 Panel 850 170 82 4.6 11.51 0 0 0 0 111.8' 106.4' 113.7' 

6 AT&T MOBILITY LLC Powerwave 7770 Panel 850 170 82 4.6 11.51 0 1 0 1132.6 106.3' 103.4' 113.7' 

7 AT&T MOBILITY LLC 
(proposed) 

CCI Antennas HPA-65R-BUU-H4 Panel 1900 280 62 4 13.33 0 0 1 1291.7 100.8' 105.5' 114' 

7 AT&T MOBILITY LLC 
(proposed) 

CCI Antennas HPA-65R-BUU-H4 Panel 700 280 65.2 4 11.27 0 0 1 803.8 100.8' 105.5' 114' 

8 AT&T MOBILITY LLC 
(decommissioned) 

Powerwave 7770 Panel 850 280 82 4.6 11.51 0 0 0 0 100.1' 112.4' 113.7' 

9 AT&T MOBILITY LLC Powerwave 7770 Panel 850 280 82 4.6 11.51 0 1 0 14157.9 99.8' 119.5' 113.7' 
10 T-MOBILE Generic 6 Ft./65 Deg. Panel 1900 20 65 6.3 16.26 - - - 2536 103.7' 123.6' 95.9' 
11 T-MOBILE Generic 6 Ft./65 Deg. Panel 2100 20 65 6.3 15.53 - - - 2143.6 107.6' 121.2' 95.9' 
12 T-MOBILE Generic 6 Ft./65 Deg. Panel 1900 170 65 6.3 16.26 - - - 2536 118.5' 109.5' 95.9' 
13 T-MOBILE Generic 6 Ft./65 Deg. Panel 2100 170 65 6.3 15.53 - - - 2143.6 113.5' 106.9' 95.9' 
14 T-MOBILE Generic 6 Ft./65 Deg. Panel 1900 270 65 6.3 16.26 - - - 2536 100.7' 104.3' 95.9' 
15 T-MOBILE Generic 6 Ft./65 Deg. Panel 2100 270 65 6.3 15.53 - - - 2143.6 100.3' 109.9' 95.9' 

 
NOTE: X, Y and Z indicate relative position of the bottom of the antenna to the origin location on the site, displayed in the model results diagram. 
Specifically, the Z reference indicates the bottom of the antenna height above the main site level unless otherwise indicated. The distance to the bottom of 
the antenna is calculated by subtracting half of the length of the antenna from the antenna centerline.  Effective Radiated Power (ERP) is provided by the 
operator or based on Sitesafe experience. The values used in the modeling may be greater than are currently deployed. For other operators at this site the 
use of “Generic” as an antenna model or “Unknown” for a wireless operator means the information with regard to operator, their FCC license and/or 
antenna information was not available nor could it be secured while on site. Other operator’s equipment, antenna models and powers used for modeling are 
based on obtained information or Sitesafe experience. 
 
Note: The _MHz LTE technology is being added to an existing antenna.
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4 Emission Predictions 
In the RF Exposure Simulations below all heights are reflected with respect to main site level. In 
most rooftop cases this is the height of the main rooftop and in other cases this can be ground 
level. Each different height area, rooftop, or platform level is labeled with its height relative to 
the main site level. Emissions are calculated appropriately based on the relative height and 
location of that area to all antennas.  
 
The Antenna Inventory heights are referenced to the same level.  
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5 Site Compliance 
5.1 Site Compliance Statement 

Upon evaluation of the cumulative RF emission levels from all operators at this site, RF 
hazard signage and antenna locations, Sitesafe has determined that: 
 
AT&T Mobility, LLC will be compliant when the remediation recommended in Section 
5.2 or other appropriate remediation is implemented. 
 
Based on measurement or predictions, other wireless operators on this site may be out 
of RF exposure compliance with FCC regulations on this site. We recommend that those 
operators review this site with respect to RF exposure compliance.  
 
The compliance determination is based on General Public RFE levels derived from 
theoretical modeling, RF signage placement, proposed antenna inventory and the 
level of restricted access to the antennas at the site. Any deviation from the AT&T 
Mobility, LLC’s proposed deployment plan could result in the site being rendered non-
compliant.  
  
Modeling is used for determining compliance and the percentage of MPE contribution.  
 

5.2 Actions for Site Compliance 
Based on FCC regulations, common industry practice, and our understanding of AT&T 
Mobility, LLC RF Safety Policy requirements, this section provides a statement of 
recommendations for site compliance. Recommendations have been proposed based 
on our understanding of existing access restrictions, signage, and an analysis of 
predicted RFE levels. 
 
AT&T Mobility, LLC will be made compliant if the following changes are implemented: 
 
Site Access Location 

Information 1 sign required at Gate 
 

 
 

Notes: 
 

 Ensure all existing signage documented in this report still exist at the site, 
unless otherwise indicated. 
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6 Reviewer Certification  

The reviewer whose signature appears below hereby certifies and affirms: 

That I am an employee of Sitesafe, Inc., in Arlington, Virginia, at which place the staff and 

I provide RF compliance services to clients in the wireless communications industry; and 

That I am thoroughly familiar with the Rules and Regulations of the Federal 

Communications Commission (FCC) as well as the regulations of the Occupational Safety 

and Health Administration (OSHA), both in general and specifically as they apply to the 

FCC Guidelines for Human Exposure to Radio-frequency Radiation; and 

That I have thoroughly reviewed this Site Compliance Report and believe it to be true and 

accurate to the best of my knowledge as assembled by and attested to by Jessica 

Johnson.  

February 16, 2018 
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Appendix A – Statement of Limiting Conditions 
 
Sitesafe has provided computer generated model(s) in this Site Compliance Report to 
show approximate dimensions of the site, and the model is included to assist the reader 
of the compliance report to visualize the site area, and to provide supporting 
documentation for Sitesafe’s recommendations. 
 
Sitesafe may note in the Site Compliance Report any adverse physical conditions, such 
as needed repairs, that Sitesafe became aware of during the normal research involved 
in creating this report. Sitesafe will not be responsible for any such conditions that do 
exist or for any engineering or testing that might be required to discover whether such 
conditions exist.  Because Sitesafe is not an expert in the field of mechanical 
engineering or building maintenance, the Site Compliance Report must not be 
considered a structural or physical engineering report. 
 
Sitesafe obtained information used in this Site Compliance Report from sources that 
Sitesafe considers reliable and believes them to be true and correct. Sitesafe does not 
assume any responsibility for the accuracy of such items that were furnished by other 
parties.  When conflicts in information occur between data collected by Sitesafe 
provided by a second party and data collected by Sitesafe, the data will be used. 
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Appendix B – Regulatory Background Information 
FCC Rules and Regulations 

In 1996, the Federal Communications Commission (FCC) adopted regulations for the 
evaluating of the effects of RF emissions in 47 CFR § 1.1307 and 1.1310.  The guideline 
from the FCC Office of Engineering and Technology is Bulletin 65 (“OET Bulletin 65”), 
Evaluating Compliance with FCC Guidelines for Human Exposure to Radio Frequency 
Electromagnetic Fields, Edition 97-01, published August 1997.  Since 1996 the FCC 
periodically reviews these rules and regulations as per their congressional mandate. 
 
FCC regulations define two separate tiers of exposure limits:  Occupational or 
“Controlled environment” and General Public or “Uncontrolled environment”.  The 
General Public limits are generally five times more conservative or restrictive than the 
Occupational limit.  These limits apply to accessible areas where workers or the 
general public may be exposed to Radio Frequency (RF) electromagnetic fields. 

 
Occupational or Controlled limits apply in situations in which persons are exposed as a 
consequence of their employment and where those persons exposed have been 
made fully aware of the potential for exposure and can exercise control over their 
exposure. 
 
An area is considered a Controlled environment when access is limited to these aware 
personnel. Typical criteria are restricted access (i.e. locked or alarmed doors, barriers, 
etc.) to the areas where antennas are located coupled with proper RF warning 
signage. A site with Controlled environments is evaluated with Occupational limits.   
 
All other areas are considered Uncontrolled environments. If a site has no access 
controls or no RF warning signage it is evaluated with General Public limits. 
 
The theoretical modeling of the RF electromagnetic fields has been performed in 
accordance with OET Bulletin 65.  The Maximum Permissible Exposure (MPE) limits utilized 
in this analysis are outlined in the following diagram: 
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Limits for Occupational/Controlled Exposure (MPE) 
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  

300‐1500  ‐‐  ‐‐  f/300  6 

1500‐

100,000 

‐‐  ‐‐  5  6 

 
Limits for General Population/Uncontrolled Exposure (MPE) 

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 
300‐1500  ‐‐  ‐‐ f/1500 30
1500‐
100,000 

‐‐  ‐‐ 1.0 30

f = frequency in MHz *Plane‐wave equivalent power density 

 
OSHA Statement 

The General Duty clause of the OSHA Act (Section 5) outlines the occupational safety 
and health responsibilities of the employer and employee.  The General Duty clause in 
Section 5 states:  
 
(a) Each employer – 

(1) shall furnish to each of his employees employment and a place of 
employment which are free from recognized hazards that are 
causing or are likely to cause death or serious physical harm to his 
employees; 

(2) shall comply with occupational safety and health standards 
promulgated under this Act. 

 
(b) Each employee shall comply with occupational safety and health standards and 

all rules, regulations, and orders issued pursuant to this Act which are applicable to 
his own actions and conduct. 

 
OSHA has defined Radiofrequency and Microwave Radiation safety standards for 
workers who may enter hazardous RF areas. Regulation Standards 29 CFR § 1910.147 
identify a generic Lock Out Tag Out procedure aimed to control the unexpected 
energization or start up of machines when maintenance or service is being performed. 
 



 

200 N. Glebe Road  Suite 1000  Arlington, VA 22203-3728  info@sitesafe.com  703.276.1100 
AT&T Proprietary (Internal use only). Not for use or disclosure outside the AT&T companies, except under written agreement. ©2016 AT&T Intellectual property. All rights reserved 

Page 15 

Appendix C – Safety Plan and Procedures 
The following items are general safety recommendations that should be administered 
on a site by site basis as needed by the carrier. 
 
General Maintenance Work:  Any maintenance personnel required to work 
immediately in front of antennas and / or in areas indicated as above 100% of the 
Occupational MPE limits should coordinate with the wireless operators to disable 
transmitters during their work activities.   
 
Training and Qualification Verification:  All personnel accessing areas indicated as 
exceeding the General Population MPE limits should have a basic understanding of 
EME awareness and RF Safety procedures when working around transmitting antennas.  
Awareness training increases a workers understanding to potential RF exposure 
scenarios.  Awareness can be achieved in a number of ways (e.g. videos, formal 
classroom lecture or internet based courses).    
 
Physical Access Control:  Access restrictions to transmitting antennas locations is the 
primary element in a site safety plan.  Examples of access restrictions are as follows:  

 Locked door or gate 
 Alarmed door 
 Locked ladder access 
 Restrictive Barrier at antenna (e.g. Chain link with posted RF Sign) 

 
RF Signage:  Everyone should obey all posted signs at all times.  RF signs play an 
important role in properly warning a worker prior to entering into a potential RF Exposure 
area.   
 
Assume all antennas are active:  Due to the nature of telecommunications 
transmissions, an antenna transmits intermittently.  Always assume an antenna is 
transmitting.  Never stop in front of an antenna.  If you have to pass by an antenna, 
move through as quickly and safely as possible thereby reducing any exposure to a 
minimum.   
 
Maintain a 3 foot clearance from all antennas:  There is a direct correlation between 
the strength of an EME field and the distance from the transmitting antenna.  The further 
away from an antenna, the lower the corresponding EME field is. 
 
Site RF Emissions Diagram:  Section 4 of this report contains an RF Diagram that outlines 
various theoretical Maximum Permissible Exposure (MPE) areas at the site.  The 
modeling is a worst case scenario assuming a duty cycle of 100% for each transmitting 
antenna at full power.  This analysis is based on one of two access control criteria:  
General Public criteria means the access to the site is uncontrolled and anyone can 
gain access.  Occupational criteria means the access is restricted and only properly 
trained individuals can gain access to the antenna locations. 
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Appendix D – RF Emissions 
The RF Emissions Simulation(s) in this report display theoretical spatially averaged 
percentage of the Maximum Permissible Exposure for all systems at the site unless 
otherwise noted.  These diagrams use modeling as prescribed in OET Bulletin 65 and 
assumptions detailed in Appendix E.  
 
The key at the bottom of each RF Emissions Simulation indicates percentages displayed 
referenced to FCC General Public Maximum Permissible Exposure (MPE) limits.  Color 
coding on the diagram is as follows: 
 
 Areas indicated as Gray are predicted to be below 5% of the MPE limits. Gray 

represents areas more than 20 times below the most conservative exposure limit. 

 Green represents areas are predicted to be between 5% and 100% of the MPE 
limits.  Green areas are accessible to anyone. 

 Blue represents areas predicted to exceed the General Public MPE limits but are 
less than Occupational limits. Blue areas should be accessible only to RF trained 
workers. 

 Yellow represents areas predicted to exceed Occupational MPE limits.  Yellow 
areas should be accessible only to RF trained workers able to assess current 
exposure levels. 

 Red represents areas predicted to have exposure more than 10 times the 
Occupational MPE limits.  Red indicates that the RF levels must be reduced prior to 
access. An RF Safety Plan is required which outlines how to reduce the RF energy in 
these areas prior to access.  
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Appendix E – Assumptions and Definitions 
General Model Assumptions 

In this site compliance report, it is assumed that all antennas are operating at full power 
at all times.  Software modeling was performed for all transmitting antennas located on 
the site.  Sitesafe has further assumed a 100% duty cycle and maximum radiated 
power. 
 
The modeling is based on recommendations from the FCC’s OET-65 bulletin with the 
following variances per AT&T guidance. Reflection has not been considered in the 
modeling, i.e. the reflection factor is 1.0. The near / far field boundary has been set to 
1.5 times the aperture height of the antenna and modeling beyond that point is the 
lesser of the near field cylindrical model and the far field model taking into account the 
gain of the antenna. 
 
The site has been modeled with these assumptions to show the maximum RF energy 
density.  Areas modeled with exposure greater than 100% of the General Public MPE 
level may not actually occur, but are shown as a prediction that could be realized.  
Sitesafe believes these areas to be safe for entry by occupationally trained personnel 
utilizing appropriate personal protective equipment (in most cases, a personal monitor). 
 

Use of Generic Antennas 
For the purposes of this report, the use of “Generic” as an antenna model, or 
“Unknown” for an operator means the information about a carrier, their FCC license 
and/or antenna information was not provided and could not be obtained while on site.  
In the event of unknown information, Sitesafe will use our industry specific knowledge of 
equipment, antenna models, and transmit power to model the site.  If more specific 
information can be obtained for the unknown measurement criteria, Sitesafe 
recommends remodeling of the site utilizing the more complete and accurate data. 
Information about similar facilities is used when the service is identified and associated 
with a particular antenna. If no information is available regarding the transmitting 
service associated with an unidentified antenna, using the antenna manufacturer’s 
published data regarding the antenna’s physical characteristics makes more 
conservative assumptions.  
 
Where the frequency is unknown, Sitesafe uses the closest frequency in the antenna’s 
range that corresponds to the highest Maximum Permissible Exposure (MPE), resulting in 
a conservative analysis.  
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Definitions 
 
5% Rule – The rules adopted by the FCC specify that, in general, at multiple transmitter 
sites actions necessary to bring the area into compliance with the guidelines are the 
shared responsibility of all licensees whose transmitters produce field strengths or power 
density levels at the area in question in excess of 5% of the exposure limits.  In other 
words, any wireless operator that contributes 5% or greater of the MPE limit in an area 
that is identified to be greater than 100% of the MPE limit is responsible taking corrective 
actions to bring the site into compliance. 
 
Compliance – The determination of whether a site is safe or not with regards to Human 
Exposure to Radio Frequency Radiation from transmitting antennas. 
 
Decibel (dB) – A unit for measuring power or strength of a signal. 
 
Duty Cycle – The percent of pulse duration to the pulse period of a periodic pulse train. 
Also, may be a measure of the temporal transmission characteristic of an intermittently 
transmitting RF source such as a paging antenna by dividing average transmission 
duration by the average period for transmission. A duty cycle of 100% corresponds to 
continuous operation. 
 
Effective (or Equivalent) Isotropic Radiated Power (EIRP) – The product of the power 
supplied to the antenna and the antenna gain in a given direction relative to an 
isotropic antenna. 
 
Effective Radiated Power (ERP) – In a given direction, the relative gain of a transmitting 
antenna with respect to the maximum directivity of a half wave dipole multiplied by 
the net power accepted by the antenna from the connecting transmitter.  
 
Gain (of an antenna) – The ratio of the maximum intensity in a given direction to the 
maximum radiation in the same direction from an isotropic radiator.  Gain is a measure 
of the relative efficiency of a directional antennas as compared to an omni directional 
antenna. 
 
General Population/Uncontrolled Environment – Defined by the FCC, as an area where 
exposure to RF energy may occur to persons who are unaware of the potential for 
exposure and who have no control of their exposure. General Population is also 
referenced as General Public. 
 
Generic Antenna – For the purposes of this report, the use of “Generic” as an antenna 
model means the antenna information was not provided and could not be obtained 
while on site.  In the event of unknown information, Sitesafe will use our industry specific 
knowledge of antenna models to select a worst case scenario antenna to model the 
site.   
 
Isotropic Antenna – An antenna that is completely non-directional.  In other words, an 
antenna that radiates energy equally in all directions. 
 
Maximum Measurement – This measurement represents the single largest measurement 
recorded when performing a spatial average measurement. 
 
Maximum Permissible Exposure (MPE) – The maximum levels of RF exposure a person 
may be exposed to without harmful effect and with acceptable safety factor. 
 
Occupational/Controlled Environment – Defined by the FCC, as an area where Radio 
Frequency Radiation (RFR) exposure may occur to persons who are aware of the 
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potential for exposure as a condition of employment or specific activity and can 
exercise control over their exposure. 
 
OET Bulletin 65 – Technical guideline developed by the FCC’s Office of Engineering and 
Technology to determine the impact of Radio Frequency radiation on Humans.  The 
guideline was published in August 1997. 
 
OSHA (Occupational Safety and Health Administration) – Under the Occupational 
Safety and Health Act of 1970, employers are responsible for providing a safe and 
healthy workplace for their employees. OSHA's role is to promote the safety and health 
of America's working men and women by setting and enforcing standards; providing 
training, outreach and education; establishing partnerships; and encouraging 
continual process improvement in workplace safety and health. For more information, 
visit www.osha.gov.   
 
Radio Frequency (RF) – The frequencies of electromagnetic waves which are used for 
radio communications. Approximately 3 kHz to 300 GHz. 
 
Radio Frequency Exposure (RFE) – The amount of RF power density that a person is or 
might be exposed to. 
 
Spatial Average Measurement – A technique used to average a minimum of ten (10) 
measurements taken in a ten (10) second interval from zero (0) to six (6) feet.  This 
measurement is intended to model the average power density an average sized 
human will be exposed to at a location. 
  
Transmitter Power Output (TPO) – The radio frequency output power of a transmitter’s 
final radio frequency stage as measured at the output terminal while connected to a 
load. 
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Appendix F – References 
The following references can be followed for further information about RF Health and 
Safety. 
 
Sitesafe, Inc.  
http://www.sitesafe.com  
FCC Radio Frequency Safety  
http://www.fcc.gov/encyclopedia/radio-frequency-safety  
National Council on Radiation Protection and Measurements (NCRP)  
http://www.ncrponline.org  
Institute of Electrical and Electronics Engineers, Inc., (IEEE)  
http://www.ieee.org  
American National Standards Institute (ANSI)  
http://www.ansi.org  
Environmental Protection Agency (EPA)  
http://www.epa.gov/radtown/wireless-tech.html  
National Institutes of Health (NIH)  
http://www.niehs.nih.gov/health/topics/agents/emf/  
Occupational Safety and Health Agency (OSHA)  
http://www.osha.gov/SLTC/radiofrequencyradiation/  
International Commission on Non-Ionizing Radiation Protection (ICNIRP)  
http://www.icnirp.org  
World Health Organization (WHO)  
http://www.who.int/peh-emf/en/  
National Cancer Institute  
http://www.cancer.gov/cancertopics/factsheet/Risk/cellphones  
American Cancer Society (ACS)  
http://www.cancer.org/docroot/PED/content/PED_1_3X_Cellular_Phone_Towers.asp?sit
earea=PED  
European Commission Scientific Committee on Emerging and Newly Identified Health 
Risks 
http://ec.europa.eu/health/ph_risk/committees/04_scenihr/docs/scenihr_o_022.pdf  
Fairfax County, Virginia Public School Survey  
http://www.fcps.edu/fts/safety-security/RFEESurvey/  
UK Health Protection Agency Advisory Group on Non-ionising Radiation 
http://www.hpa.org.uk/webw/HPAweb&HPAwebStandard/HPAweb_C/1317133826368  
Norwegian Institute of Public Health  
http://www.fhi.no/dokumenter/545eea7147.pdf  
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