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PETITION NO.    
 
 
 
 
 
 
 
May 23, 2024

 
 
 

PETITION FOR A DECLARATORY RULING: 
INSTALLATION HAVING NO 

SUBSTANTIAL ADVERSE ENVIRONMENTAL EFFECT 
 
I.         Introduction 

 
 

Pursuant to Section 6409(a) of the Middle Class Tax Relief and Job Creation Act of 
2012, codified at 47 U.S.C. §1455(a) (“Section 6409(a)”) and the October 21, 2014 Report and 
Order (FCC-14-533) issued by the Federal Communications Commission (“FCC”) (the “FCC 
Order”), Dish Wireless LLC (“Dish”) hereby petitions the Connecticut Siting Council (the 
“Council”) for a declaratory ruling that the proposed modifications to the existing tower at Oil 
Mill Rd, Waterford Connecticut (“Property”) constitutes an Eligible Facilities Request 
(“EFR”) under the FCC Order. 

 
II.        Existing Facility 

 
The Existing Facility is located on an approximately 22-acre parcel, the parcel is 

owned by John W & Suzanne M Lane and the tower is owned by CL&P d/b/a Eversource 
Energy. The Facility consists of an 85-foot electric transmission pole (#6063A) with a 10-foot 
extension. The pole is installed on a 2.5-foot foundation making the total overall height 97.5-
feet. Attachment 1 contains the owner’s authorization permitting Dish to file this Petition. The 
Facility was originally approved for use by the Council on November 5, 2009, Petition No. 919 
as documented in Attachment 2. **Please note the foundation was not captured in the original 
Petition No. 919, showing the overall height of 97.5-feet. 

 
 
III.       Dish Facility 

 
Dish’s proposed modification to its facility is illustrated on the plans submitted as 

Attachment 3. Dish proposes to extend the height of the existing transmission pole by 2-feet, to a 
total height of approximately 99.5-feet above ground level (AGL). No Generator or backup power 
is proposed at this time. Installation of Dish’s facility will take approximately one (1) week to 
complete.  Construction will take place Monday through Friday, 8am-5pm, or as required to 
complete within the appropriate outage window. 



Dish Planned Installation: 
 

Install New: 
 

(3)  Commscope FFVV-65B-R2 antenna @ 96.5ft RAD 
(3)  Samsung RF4450t-71A @ 96.5ft RAD 
(3)  Samsung RF4451d-70A @ 96.5ft RAD 
(1)  Raycap RDIDC-9181-PF-48 @ 96.5ft RAD 
(1) 1-1/4” Hybrid Line 

 
  Installation of Dish’s facility will cost approximately $50,000. Dish will fund this installation.  
 
 
Dish has confirmed that the modified facility is capable of supporting the additional antennas 
and other changes to the tower mounted equipment, as documented in the Structural Analysis 
Report annexed hereto as Attachment 4.  

 
 

IV.       The Proposed Modification Will Not Have A Substantial Adverse Environmental Effect 
 
 

1.         Physical Environmental Effects 
The modification of Dish’s Facility will not involve a significant alteration to the 

physical and environmental characteristics of the Property.  
 
 

2.         Visual Effects 
 

Given the overall height of the existing transmission pole is 97.5-feet AGL (overall 
height includes 2.5-foot foundation), Dish’s proposed extension of 2-feet with antenna 
mounted at the 96.5-foot RAD would have a minimal visual impact. The existing transmission 
pole structure and will have a minimal visual impact when viewed from the public right-of-way 
or adjacent private properties. 

 
 

3.         FCC Compliance 
 

Radio frequency (“RF”) emissions resulting from Dish’s proposed modification of the 
Existing Facility will be well below the standards adopted by the Federal Communications 
Commission (“FCC”). Included in Attachment 6 is a Radio Frequency Emissions Analysis Report 
prepared by Fox Hill Telecom. This report confirms that the modified facility will operate well 
within the RF emission standards established by the FCC.



V.        Notice to the Municipality, Property Owner and Abutting Landowners 
 

On May 24, 2024, a copy of this Petition was sent to Rob Brule, First Selectman  
and Jonathan Mullen, Planning Director for the Town of Waterford. A notice of Dish’s intent to 
file this Petition was also sent to the owners of land that may be considered to abut the Property. 
Included in Attachment 5 is a sample abutter’s letter and the list of those abutting landowners 
who were sent notice. To date no responses have been received from the abutting properties.  

 
 

VI.       Conclusion 
 

Based on the information provided above, the Petitioners respectfully requests that the 
Council issue a determination in the form of a declaratory ruling that the 2-foot extension of the 
existing transmission pole at the Property will not have a substantial adverse environmental effect 
and does not require the issuance of a Certificate of Environmental Compatibility and Public 
Need pursuant to § 16-50k of the General Statutes. 

 
 
 
Respectfully submitted, 

 
 
 
 
Victoria Masse 
Northeast Site Solutions 
Agent for Dish Wireless 
(860) 306- 2326 
victoria@northeastsitesolutions.com 

 
 
 
Attachments 

 
Cc:  Rob Brule, First Selectman  
Town of Waterford 

  15 Rope Ferry Road 
  Waterford, CT 06385 
 
Jonathan Mullen, Planning Director  
Town of Waterford 

  15 Rope Ferry Road 
  Waterford, CT 06385 
 
CL&P d/b/a Eversource Energy (Tower Owner) 
PO BOX 270 
Hartford, CT 06141 
 
John W & Suzanne M Lane (Property Owner) 
71 Oil Mill Road 
Waterford CT 06385 
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56 Prospect Street, 
Hartford, CT 06103 
 
P.O. Box 270 
Hartford, CT 06141-0270 
(860) 665-5000 

 

 
Mr. Chuck Regulbuto          
Northeast Site Solutions 
5 Melrose Dr 
Farmington CT 06032 
 
RE:  Dish Site BOBOS00935A, Old Mill Rd, Waterford, CT, Eversource Structure 6063A 
 

 
     Based on our reviews of the site drawings, the structural analysis and foundation review provided by 
Centek Engineering, along with a third-party review performed by Paul J. Ford and Company, we accept 
the proposed modification. 
 
     Please work with Christopher Gelinas of Eversource Real Estate to process the site lease amendment. 
Please do not hesitate to contact us with questions or concerns. Christopher can be contacted at 860-665-
2008, and I can be contacted at (860) 728-4862. 
 
 
                                                                                            Sincerely, 
 

Masie Hartt 
 

Masie Hartt 
Transmission Line Engineering 

 
 
 
Ref: 2024-0301 - BOBOS00935A - Structural Analysis Rev3 (23009.10) 

Mr. Regulbuto: 

 2024-0517 - BOBOS00935A - Mount Analysis Rev0 (23009.10)  
 2024-0517_ BOBOS00935A DISH Wireless - Rev1 CDs (S&S)-1 (23009.10)

May 18, 2024 
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Petition No. 919 
MetroPCS 

Oil Mill Road, Waterford 
Staff Report 

November 5, 2009 
 

On October 13, 2009, the Connecticut Siting Council (Council) received a Petition (Petition) 
from MetroPCS Massachusetts, LLC (MetroPCS) for a Declaratory Ruling that No Certificate of 
Environmental Compatibility and Public Need is Required for the proposed co-location on an 
approved Connecticut Light and Power Company (CL&P) transmission structure at Waterford 
Substation.   
 
Specifically, MetroPCS seeks to extend an existing 85-foot CL&P monopole transmission 
structure by 10-feet and install six panel antennas at the 92-foot 6-inch level of the structure.  The 
total height of the facility with appurtenances would not exceed 95 feet.  A structural analysis 
sealed by a Professional Engineer has certified that the tower is structurally adequate to support 
the proposed loading.  The maximum worst-case power density would be approximately 5.6 
percent of the applicable limit.   
 
MetroPCS also seeks to install two Modcell equipment cabinets, two battery cabinets, and one 
PPC cabinet on a new 9-foot by 15-foot concrete pad within a new 10-foot by 16-foot fenced 
compound.  The compound would be located outside of the substation and on the northwest 
corner of CL&P’s property.  The fencing would match the fencing of Waterford Substation with a 
7-foot chain link fence with a foot of barbed wire. 
 
MetroPCS had considered co-locating at an existing T-Mobile power-mount facility 
approximately 66 feet to the northeast.  However, the transmission line associated with such 
facility is energized, and it would be difficult to obtain an outage to perform the installation.  In 
addition, such structure is located in an easement and would result in significantly higher 
compensation costs for MetroPCS.  Such structure also has a pipe mount which may not have 
sufficient structural capacity to support two carriers.   
 
The Petition was field reviewed by Council member James J. Murphy, Jr. and Michael Perrone of 
the Council staff on October 29, 2009.  The following individuals also attended the field review: 
Attorney Christopher B. Fisher from Cuddy and Feder LLP representing MetroPCS; Dick W. 
Man from MetroPCS; James Fitzgerald representing MetroPCS; Girish Behal from CL&P; John 
Chalmers from CL&P; and Mark Wujtewicz, Town Planner, Town of Waterford. 
 
The site is currently being developed as Waterford Substation.  The nearest residence is 
approximately 600 feet to the northeast.  The existing transmission line with the T-Mobile facility 
has structures approximately 92.5 feet tall.  The incremental visual impact is not expected to be 
significant given that this is a developed site and the extended structure would only be a few feet  
higher at 95 feet.     
 
Notice was provided to the abutting property owners on October 9, 2009 with a deadline for reply 
on October 20, 2009.  One abutter contacted the applicant to confirm that the MetroPCS proposal 
would remain within CL&P’s property.  There were no objections.  The Town of Waterford was 
noticed on or about the time of filing the Petition.  The Town’s only concern was access to 
MetroPCS’ facility from Oil Mill Road.  Upon consultation with the Town and CL&P, MetroPCS 
will not install access to its facility.  MetroPCS would use the parking area of the substation and 
walk to the site.  This approach is satisfactory to all parties involved.  



Location 71 OIL MILL ROAD Mblu 88/ / 5479/ /

Acct# 00503300 Owner LANE JOHN W & M SUZANNE

Assessment $274,570 Appraisal $392,240

PID 5479 Building Count 1

Owner LANE JOHN W & M SUZANNE
Co-Owner

Sale Price $0
Certificate
Book & Page 0233/0211

Sale Date 04/18/1977
Instrument 00

 

71 OIL MILL ROAD

Current Value

Appraisal

Valuation Year Improvements Land Total

2022 $231,820 $160,420 $392,240

Assessment

Valuation Year Improvements Land Total

2022 $162,270 $112,300 $274,570

Parcel Addreses

Additional Addresses

No Additional Addresses available for this parcel

Owner of Record

Ownership History

Ownership History

Owner Sale Price Certificate Book & Page Instrument Sale Date

LANE JOHN W & M SUZANNE $0  0233/0211 00 04/18/1977

Building Information



Year Built: 1875
Living Area: 2,065
Replacement Cost: $282,247
Building Percent Good: 67

Building Attributes

Field Description

Style Cape

Model Residential

Grade: C+

Stories 1.75

Occupancy 1

Exterior Wall 1 Clapboard

Exterior Wall 2  

Roof Structure Gable

Roof Cover Arch Shingles

Interior Wall 1 Drywall

Interior Wall 2  

Interior Flr 1 Hardwood

Interior Flr 2  

Heat Fuel Oil

Heat Type: Hot Water

AC % 0

Total Bedrooms: 4

Full Bthrms: 2

Half Baths: 0

Extra Fixtures 0

Total Rooms: 9

Bath Style: Average

Kitchen Style: Average

Num Kitchens 1

Fireplace(s) 1

Extra Opening(s) 0

Gas Fireplace(s) 0

% Attic Fin 0

LF Dormer 40

Foundation Stone/Brick

Bsmt Gar(s) 0

Bsmt % 100

SF FBM 0.00

SF Rec Rm 0

Legend

Building Photo

(https://images.vgsi.com/photos/WaterfordCTPhotos//\00\01\44\57.jpg)

Building Layout

(https://images.vgsi.com/photos/WaterfordCTPhotos//Sketches/5479_5479

Building Sub-Areas (sq ft)

Code Description
Gross
Area

Living
Area

BAS First Floor 1,190 1,190

TQS Three Quarter Story 1,166 875

BSM Basement 1,190 0

FOP Open Porch 358 0

UST Unfinished Utility Area 456 0

WDK Deck 24 0

  4,384 2,065

Building 1 : Section 1

https://images.vgsi.com/photos/WaterfordCTPhotos///00/01/44/57.jpg
https://images.vgsi.com/photos/WaterfordCTPhotos///00/01/44/57.jpg
https://images.vgsi.com/photos/WaterfordCTPhotos///00/01/44/57.jpg
https://images.vgsi.com/photos/WaterfordCTPhotos//Sketches/5479_5479.jpg
https://images.vgsi.com/photos/WaterfordCTPhotos//Sketches/5479_5479.jpg
https://images.vgsi.com/photos/WaterfordCTPhotos//Sketches/5479_5479.jpg


Fin Bsmt Qual  

Bsmt Access Hatchway

Legend

Land Use

Use Code 101
Description Res Dwelling  
Zone RU120
Neighborhood 300
Alt Land Appr No
Category

Land Line Valuation

Size (Acres) 22
Frontage 1000
Depth 0
Assessed Value $112,300
Appraised Value $160,420

Legend

Extra Features

Extra Features

No Data for Extra Features

Land

Outbuildings

Outbuildings

Code Description Sub Code Sub Description Size Value Bldg #

FGR1 Garage FR Frame 480.00 S.F. $6,240 1

PLT Poultry House FR Frame 216.00 S.F. $1,620 1

FOP Porch   49.00 S.F. $740 1

SHD1 Shed FR Frame 720.00 S.F. $5,400 1

SHD1 Shed FR Frame 372.00 S.F. $2,790 1

BRN2 1S Barn W/Loft FR Frame 1728.00 S.F. $25,920 1

Valuation History

Appraisal

Valuation Year Improvements Land Total

2023 $231,820 $160,420 $392,240

2022 $231,820 $160,420 $392,240

Assessment

Valuation Year Improvements Land Total

2023 $162,270 $112,300 $274,570

2022 $162,270 $112,300 $274,570
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engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

SHEET INDEX

CODE COMPLIANCE
SITE PHOTO

SCOPE OF WORK

11"x17" PLOT WILL BE HALF SCALE UNLESS OTHERWISE NOTED

GENERAL NOTES

UNDERGROUND SERVICE ALERT
UTILITY NOTIFICATION  CENTER OF (CT)

1-800-922-4455

VICINITY MAP

DIRECTIONS

SITE INFORMATION PROJECT DIRECTORY

DISH Wireless L.L.C. SITE ID:

DISH Wireless L.L.C. SITE ADDRESS:

T-1

·
·
·
·
·
·

·
·
·
·
·
·
·
·
·
·
·
·



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

OVERALL SITE PLAN 1

AERIAL VIEW PLAN 2

C-1ENLARGED SITE PLAN 3



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

C-2ANTENNA SCHEDULE 4

ANTENNA CONFIGURATION PLAN 2

ALPHA/BETA/GAMMA SECTOR TYP.

TOWER ELEVATION 1

·

ANTENNA PLAN ELEVATION 3

STRUCTURAL COMPLIANCE



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

C-31PROPOSED EQUIPMENT PLAN 1PROPOSED EQUIPMENT PLAN PLATFORM DETAIL 4

EQUIPMENT  ELEVATION 2

3 H-FRAME DETAIL



C-4

engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

1 2 3

4 5 6

7 8 9

POWER PROTECTIVE CABINET DETAIL CABINET DETAIL

GPS DETAIL GPS MINIMUM SKY VIEW REQUIREMENTS

SAFETY SWITCH DETAIL

FIBER NID ENCLOSURE DETAIL

FIBER TELCO ENCLOSURE DETAIL CABLES UNLIMITED HYBRID CABLE MINIMUM BEND RADIUSES NOT USED



C-5

engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

1 2 3

4 5 6

7 8 9CONCRETE PAD DETAIL

RRH MOUNT DETAIL

SURGE PROTECTION DEVICE DETAIL (OVP)

ICE-BRIDGE DETAIL

RRH DETAIL

ANTENNA BRACKET DETAILANTENNA DETAIL

RRH DETAIL

ANTENNA FRAME DETAIL



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

E-1

AERIAL VIEW PLAN 2

SITE PLAN 1 PROPOSED EQUIPMENT PLAN 3PROPOSED EQUIPMENT PLAN



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

E-2

2 3

1 4 5

6 7 8

ELECTRICAL NOTES NOT USED

LIT TELCO BOX - INTERIOR WIRING LAYOUT (OPTIONAL)DARK TELCO BOX - INTERIOR WIRING LAYOUT

NOT USED

NOT USED

NOT USEDNOT USED



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

E-3ELECTRICAL PANEL SCHEDULE

ELECTRICAL RISER DIAGRAM 1

2 3ELECTRICAL SCHEMATIC DIAGRAM



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

G-13COMPOUND GROUNDING PLAN ANTENNA GROUNDING PLAN

2GROUNDING PLAN NOTES

1



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

G-2

1 2 3

4 5 6

7 8 9ANTENNA CABLE GROUNDING DETAIL

GPS GROUNDING/MOUNTING BRACKET DETAIL

TYPICAL ANTENNA GROUNDING DETAIL

MASTER/EQUIPMENT GROUND BAR DETAIL

EQUIPMENT GROUND BAR DETAILGROUND BAR DETAIL

CONNECTION OF GROUND WIRES TO GROUND BAR

GPS ANTENNA MOUNTING BRACKET

GPS GROUNDING/MOUNTING BRACKET DETAIL

TYPICAL ELECTRICAL TRENCH DETAIL



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

G-3

1 2 3

4 5 6

7 8 9

ICE-BRIDGE GROUNDING DETAILGROUND ROD DETAIL GROUND ROD WITH ACCESS DETAIL

NOT USED

OUTDOOR CABINET GROUNDING

NOT USED

NOT USED

NOT USED



G-4

engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

ELECTRICAL SPECIFICATIONS 1



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

CENTEK NOTES AND SPECIFICATIONS:

GN-1

·

·



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

GN-1.1ABBREVIATIONSLEGEND



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

GN-1.2RF SIGNAGE



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

GN-1.3



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

GN-1.4

·

·

·

·

·

·

·



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

GN-1.5



engineering

Centered on Solutions SM

www.CentekEng.com

(203) 488-0580
(203) 488-8587 Fax
63-2 North Branford Road
Branford, CT 06405

RF-11
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S t r u c t u r a l  A n a l y s i s  o f
A n t e n n a  M a s t  a n d  P o l e

D i s h  S i t e  R e f :  B O B O S 0 0 9 3 5 A

E v e r s o u r c e  S t r u c t u r e  N o .  6 0 6 3 A

8 5 ’  E l e c t r i c  T r a n s m i s s i o n  P o l e

O i l  M i l l  R o a d
W a t e r f o r d ,  C T

C E N T E K  P r o j e c t  N o .  2 3 0 0 9 . 1 0

D a t e :  O c t o b e r  1 0 ,  2 0 2 3
R e v  3 :  M a r c h  1 ,  2 0 2 4

M a x  S t r e s s  R a t i o  =  9 4 %

Prepared for:
Northeast Site Solutions

1053 Farmington Ave., Unit G,
Farmington, CT 06032



CENTEK Engineering, Inc.
Structural Analysis – 85-ft Pole # 6063A
Dish Antenna Upgrade – BOBOS00935A
Waterford, CT
Rev 3 ~ March 1, 2024
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CENTEK Engineering, Inc.
Structural Analysis – 85-ft Pole # 6063A
Dish Antenna Upgrade – BOBOS00935A
Waterford, CT
Rev 3 ~ March 1, 2024

REPORT SECTION 1-1

I n t r o d u c t i o n
The purpose of this report is to analyze the antenna mast and 85’ utility pole located on Oil Mill Road in
Waterford, CT for the proposed antenna and equipment installation by Dish.

The existing/proposed loads consist of the following:

 DISH (Proposed):
Antennas:  Three (3) Commscope FFVV-65B-R2 panel antennas, three (3) Samsung
RF4450t-71A RRUs, three (3) Samsung RF4451d-70A RRUs and one (1) Raycap RDIDC-
9181-PF-48 OVP mounted one two (2) dual mount assemblies (SitePro p/n UDS-NP)
with a RAD center elevation of 96.5-ft above grade level (94-ft above tower base).
Coax Cables:  One (1) 1-1/4”  hybrid cable mounted to the exterior of the pole/mast.

P r i m a r y  A s s u m p t i o n s  U s e d  i n  t h e  A n a l y s i s
 ASCE Manual No. 48-19, “Design of Steel Transmission Pole Structures”, defines steel

stresses for evaluation of the utility pole.
 All utility tower members are adequately protected to prevent corrosion of steel members.
 All proposed antenna mounts are modeled as listed above.
 All coaxial cable will be installed within the antenna mast unless specified otherwise.
 Antenna mast will be properly installed and maintained.
 No residual stresses exist due to incorrect pole erection.
 All bolts are appropriately tightened providing the necessary connection continuity.
 All welds conform to the requirements of AWS D1.1.
 Antenna mast and utility pole will be in plumb condition.
 Utility pole was properly installed and maintained and all members were properly designed,

detailed, fabricated, and installed and have been properly maintained since erection.
 Any deviation from the analyzed loading will require a new analysis for verification of

structural adequacy.



CENTEK Engineering, Inc.
Structural Analysis – 85-ft Pole # 6063A
Dish Antenna Upgrade – BOBOS00935A
Waterford, CT
Rev 3 ~ March 1, 2024

REPORT SECTION 1-2

A n a l y s i s
The existing antenna mast consisting of a 12-in x 10.0-ft long SCH. 40 pipe (O.D. = 12.75”) connected at
the top of the existing tower was analyzed for its ability to resist loads prescribed by the TIA-222H
standard.  Section 5 of this report details these gravity and lateral wind loads.  NESC prescribed loads
were also applied to the mast in order to obtain reactions needed for analyzing the utility pole structure.
These loads are developed in Section 7 of this report.  Load cases and combinations used in RISA-3D for
TIA-222-H loading and for NESC/NU loading are listed in report Sections 6 and 8, respectively.

D e s i g n  B a s i s
Our analysis was performed in accordance with the 2021 International Building Code as modified by the
2022 CT State Building Code; ASCE 48-19, “Design of Steel Transmission Pole Structures”, NESC C2-
2023 and Eversource Design Criteria.

 UTILITY POLE ANALYSIS
The purpose of this analysis is to determine the adequacy of the existing utility structure to
support the proposed antenna loads. The loading and design requirements were analyzed in
accordance with the EVERSOURCE Design Criteria Table, NESC C2-2023 ~ Construction
Grade B, and ASCE Manual No. 48-19, “Design Of Steel Transmission Pole Structures”.

Load cases considered:

Load Case 1: NESC Heavy
Wind Pressure..…………………………….. 4.0 psf
Radial Ice Thickness….……………………. 0.5”
Vertical Overload Capacity Factor…………. 1.50
Wind Overload Capacity Factor……………. 2.50
Wire Tension Overload Capacity Factor…… 1.65

Load Case 2: NESC Extreme
Wind Speed..………………………………. 120 mph (1)

Radial Ice Thickness….……………………. 0”

Load Case 3: NESC Extreme Ice w/ Wind
Wind Pressure..…………………………….. 6.4 psf
Radial Ice Thickness….……………………. 0.75”
Vertical Overload Capacity Factor…………. 1.0
Wind Overload Capacity Factor……………. 1.0

Note 1:  NESC C2-2023, Section25, Rule 250C: Extreme Wind Loading,
1.25 x Gust Response Factor (wind speed: 3-second gust)

 MAST ASSEMBLY ANALYSIS
Mast, appurtenances and connections to the utility tower were analyzed and designed in
accordance with TIA-222-H and AISC standards.

Load cases considered:

Load Case 1:
Wind Speed………………………………... 140 mph (2022 CSBC Appendix-P)

Radial Ice Thickness….……………………. 0”

Load Case 2:
Wind Pressure..…………………………….  50 mph wind pressure
Radial Ice Thickness….…………………….. 1.0”
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R e s u l t s

 MAST ASSEMBLY
The pipe mast was determined to be structurally adequate.

 UTILITY POLE
This analysis finds that the subject utility pole is adequate to support the antenna mast and
related appurtenances. The pole stresses meet the requirements set forth by the ASCE 48-
19, “Design of Steel Transmission Pole Structures” for the applied NESC Heavy and Extreme
load cases. The detailed analysis results are provided in Section 9 of this report. The analysis
results are summarized as follows:

A maximum usage of 89.46% occurs in the utility pole under the NESC Heavy loading condition.

POLE SECTION:
The utility pole was found to be structurally adequate.

Tower Section Elevation Stress Ratio
(% of capacity) Result

Tube Number 2 0.00’ -45.00’ (ATB) 89.46% PASS
Base Plate - 85.02% PASS

 FOUNDATION AND ANCHORS
The existing foundation consists of a 8-ft  x 26-ft long reinforced concrete caisson. The base of
the tower is connected to the foundation by means of (20) 2.25”, ASTM A615-75 anchor bolts
embedded into the concrete foundation structure. Foundation information was obtained from
NUSCO drawing # 01087-60001.

BASE REACTIONS:
From PLS-Pole analysis based on NESC/EVERSOURCE prescribed loads.

Load Case Shear Axial Moment
NESC Heavy Wind 94.07 kips 57.80 kips 5902.77 ft-kips

NESC Extreme Wind 86.11 kips 34.23 kips 5266.09 ft-kips
NESC Extreme Ice w/ Wind 75.77 kips 48.61 kips 4783.30 ft-kips

Note 1 – 10% increase will be applied to tower base reactions per OTRM 051

ANCHOR BOLTS:
The anchor bolts were found to be structurally adequate.

Component Stress Ratio
(percentage of capacity) Result

12” Sch. 40 31.7% PASS
Connection to Tower 79.7% PASS

Tower Component Design Limit Stress Ratio
(% of capacity) Result

Anchor Bolts Tension 94.1% PASS
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FOUNDATION:
The foundation with the proposed modifications was found to be within allowable limits.

Note 1: 10% increase to be applied to the above tower base reactions for foundation verification per OTRM 051.

C o n c l u s i o n
This analysis shows that the subject utility pole and antenna mast are adequate to support the proposed
equipment upgrade.

The analysis is based, in part on the information provided to this office by Eversource and Dish. If the
existing conditions are different than the information in this report, CENTEK engineering, Inc. must be
contacted for resolution of any potential issues.

Please feel free to call with any questions or comments.

Respectfully Submitted by:

Timothy J. Lynn, PE
Structural Engineer

Foundation Design Limit Proposed
Loading (1)

Result

Reinforced Concrete
Caisson

Moment Capacity 66.9% PASS
Shear Capacity 61.4% PASS
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S T A N D A R D  C O N D I T I O N S  F O R  F U R N I S H I N G  O F
P R O F E S S I O N A L  E N G I N E E R I N G  S E R V I C E S  O N
E X I S T I N G  S T R U C T U R E S

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

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

 Information from the field and/or drawings in the possession of CENTEK engineering, Inc. or
generated by field inspections or measurements of the structure.

 It is the responsibility of the client to ensure that the information provided to CENTEK engineering,
Inc. and used in the performance of our engineering services is correct and complete.  In the absence
of information to the contrary, we assume that all structures were constructed in accordance with the
drawings and specifications and are in an un-corroded condition and have not deteriorated.  It is
therefore assumed that its capacity has not significantly changed from the “as new” condition.

 All services will be performed to the codes specified by the client, and we do not imply to meet any
other codes or requirements unless explicitly agreed in writing.  If wind and ice loads or other relevant
parameters are to be different from the minimum values recommended by the codes, the client shall
specify the exact requirement.  In the absence of information to the contrary, all work will be
performed in accordance with the latest revision of ANSI/ASCE10  & ANSI/EIA-222.

 All services are performed, results obtained, and recommendations made in accordance with
generally accepted engineering principles and practices.  CENTEK engineering, Inc. is not
responsible for the conclusions, opinions and recommendations made by others based on the
information we supply.
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G E N E R A L  D E S C R I P T I O N  O F  S T R U C T U R A L
A N A L Y S I S  P R O G R A M ~ R I S A - 3 D

RISA-3D Structural Analysis Program is an integrated structural analysis and design software package for
buildings, bridges, tower structures, etc.

Modeling Features:

 Comprehensive CAD-like graphic drawing/editing capabilities that let you draw, modify and
load elements as well as snap, move, rotate, copy, mirror, scale, split, merge, mesh, delete,
apply, etc.

 Versatile drawing grids (orthogonal, radial, skewed)
 Universal snaps and object snaps allow drawing without grids
 Versatile general truss generator
 Powerful graphic select/unselect tools including box, line, polygon, invert, criteria,

spreadsheet selection, with locking
 Saved selections to quickly recall desired selections
 Modification tools that modify single items or entire selections
 Real spreadsheets with cut, paste, fill, math, sort, find, etc.
 Dynamic synchronization between spreadsheets and views so you can edit or view any data

in the plotted views or in the spreadsheets
 Simultaneous view of multiple spreadsheets
 Constant in-stream error checking and data validation
 Unlimited undo/redo capability
 Generation templates for grids, disks, cylinders, cones, arcs, trusses, tanks, hydrostatic

loads, etc.
 Support for all units systems & conversions at any time
 Automatic interaction with RISASection libraries
 Import DXF, RISA-2D, STAAD and ProSteel 3D files
 Export DXF, SDNF and ProSteel 3D files

Analysis Features:

 Static analysis and P-Delta effects
 Multiple simultaneous dynamic and response spectra analysis using Gupta, CQC or SRSS

mode combinations
 Automatic inclusion of mass offset (5% or user defined) for dynamic analysis
 Physical member modeling that does not require members to be broken up at intermediate

joints
 State of the art 3 or 4 node plate/shell elements
 High-end automatic mesh generation — draw a polygon with any number of sides to create a

mesh of well-formed quadrilateral (NOT triangular) elements.
 Accurate analysis of tapered wide flanges - web, top and bottom flanges may all taper

independently
 Automatic rigid diaphragm modeling
 Area loads with one-way or two-way distributions
 Multiple simultaneous moving loads with standard AASHTO loads and custom moving loads

for bridges, cranes, etc.
 Torsional warping calculations for stiffness, stress and design
 Automatic Top of Member offset modeling
 Member end releases & rigid end offsets
 Joint master-slave assignments
 Joints detachable from diaphragms
 Enforced joint displacements
 1-Way members, for tension only bracing, slipping, etc.
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 1-Way springs, for modeling soils and other effects
 Euler members that take compression up to their buckling load, then turn off.
 Stress calculations on any arbitrary shape
 Inactive members, plates, and diaphragms allows you to quickly remove parts of structures

from consideration
 Story drift calculations provide relative drift and ratio to height
 Automatic self-weight calculations for members and plates
 Automatic subgrade soil spring generator

Graphics Features:

 Unlimited simultaneous model view windows
 Extraordinary “true to scale” rendering, even when drawing
 High-speed redraw algorithm for instant refreshing
 Dynamic scrolling stops right where you want
 Plot & print virtually everything with color coding & labeling
 Rotate, zoom, pan, scroll and snap views
 Saved views to quickly restore frequent or desired views
 Full render or wire-frame animations of deflected model and dynamic mode shapes with

frame and speed control
 Animation of moving loads with speed control
 High quality customizable graphics printing

Design Features:

 Designs concrete, hot rolled steel, cold formed steel and wood
 ACI 1999/2002, BS 8110-97, CSA A23.3-94, IS456:2000,EC 2-1992 with consistent bar sizes

through adjacent spans
 Exact integration of concrete stress distributions using parabolic or rectangular stress blocks
 Concrete beam detailing (Rectangular, T and L)
 Concrete column interaction diagrams
 Steel Design Codes: AISC ASD 9th, LRFD 2nd & 3rd, HSS Specification, CAN/CSA-S16.1-

1994 & 2004, BS 5950-1-2000, IS 800-1984, Euro 3-1993 including local shape databases
 AISI 1999 cold formed steel design
 NDS 1991/1997/2001 wood design, including Structural Composite Lumber, multi-ply, full

sawn
 Automatic spectra generation for UBC 1997, IBC 2000/2003
 Generation of load combinations: ASCE, UBC, IBC, BOCA, SBC, ACI
 Unbraced lengths for physical members that recognize connecting elements and full lengths

of members
 Automatic approximation of K factors
 Tapered wide flange design with either ASD or LRFD codes
 Optimization of member sizes for all materials and all design codes, controlled by standard or

user-defined lists of available sizes and criteria such as maximum depths
 Automatic calculation of custom shape properties
 Steel Shapes: AISC, HSS, CAN, ARBED, British, Euro, Indian, Chilean
 Light Gage Shapes: AISI, SSMA, Dale / Incor, Dietrich, Marino\WARE
 Wood Shapes: Complete NDS species/grade database
 Full seamless integration with RISAFoot (Ver 2 or better) for advanced footing design and

detailing
 Plate force summation tool
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Results Features:

 Graphic presentation of color-coded results and plotted designs
 Color contours of plate stresses and forces with quadratic smoothing, the contours may also

be animated
 Spreadsheet results with sorting and filtering of: reactions, member & joint deflections, beam

& plate forces/stresses, optimized sizes, code designs, concrete reinforcing, material
takeoffs, frequencies and mode shapes

 Standard and user-defined reports
 Graphic member detail reports with force/stress/deflection diagrams and detailed design

calculations and expanded diagrams that display magnitudes at any dialed location
 Saved solutions quickly restore analysis and design results.
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G E N E R A L  D E S C R I P T I O N  O F  S T R U C T U R A L
A N A L Y S I S  P R O G R A M ~ P L S - P O L E

PLS-POLE provides all of the capabilities a structural engineer requires to design transmission,
substation or communications structures. It does so using a simple easy to use graphical
interface that rests upon our time tested finite element engine. Regardless of whether you want to
model a simple wood pole or a guyed steel X-Frame; PLS-POLE can handle the job simply,
reliably and efficiently.

Modeling Features:

 Structures are made of standard reusable components that are available in libraries. You can
easily create your own libraries or get them from a manufacturer

 Structure models are built interactively using interactive menus and graphical commands
 Automatic generation of underlying finite element model of structure
 Steel poles can have circular, 4, 6, 8, 12, 16, or 18-sided, regular, elliptical or user input cross

sections (flat-to-flat or tip-to-tip orientations)
 Steel and concrete poles can be selected from standard sizes available from manufacturers
 Automatic pole class selection
 Cross brace position optimizer
 Capability to specify pole ground line rotations
 Capability to model foundation displacements
 Can optionally model foundation stiffness
 Guys are easily handled (modeled as exact cable elements in nonlinear analysis)
 Powerful graphics module (members color-coded by stress usage)
 Graphical selection of joints and components allows graphical editing and checking
 Poles can be shown as lines, wire frames or can be rendered as 3-d polygon surfaces

Analysis Features:

 Automatic distribution of loads in 2-part suspension insulators (v-strings, horizontal vees, etc.)
 Design checks for ASCE, ANSI/TIA/EIA 222 (Revisions F and G) or other requirements
 Automatic calculation of dead and wind loads
 Automated loading on structure (wind, ice and drag coefficients) according to:

 ASCE 74-1991
 NESC 2002
 NESC 2007
 IEC 60826:2003
 EN50341-1:2001 (CENELEC)
 EN50341-3-9:2001 (UK NNA)
 EN50341-3-17:2001 (Portugal NNA)
 ESAA C(b)1-2003 (Australia)
 TPNZ (New Zealand)
 REE (Spain)
 EIA/TIA 222-F
 ANSI/TIA 222-G
 CSA S37-01

 Automated microwave antenna loading as per EIA/TIA 222-F and ANSI/TIA 222-G
 Detects buckling by nonlinear analysis
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Results Features:

 Detects buckling by nonlinear analysis
 Easy to interpret text, spreadsheet and graphics design summaries
 Automatic determination of allowable wind and weight spans
 Automatic determination of interaction diagrams between allowable wind and weight spans
 Automatic tracking of part numbers and costs



CENTEK Engineering, Inc.
Structural Analysis – 85-ft Pole # 6063A
Dish Antenna Upgrade – BOBOS00935A
Waterford, CT
Rev 3 ~ March 1, 2024

DESIGN CRITERIA SECTION 3-1

C r i t e r i a  f o r  D e s i g n  o f  P C S  F a c i l i t i e s  O n  o r
E x t e n d i n g  A b o v e  M e t a l  E l e c t r i c  T r a n s m i s s i o n
T o w e r s  &  A n a l y s i s  o f  T r a n s m i s s i o n  T o w e r s
S u p p o r t i n g  P C S  M a s t s  (1)

I n t r o d u c t i o n

This criteria is the result from an evaluation of the methods and loadings specified by the separate
standards, which are used in designing telecommunications towers and electric transmission towers. That
evaluation is detailed elsewhere, but in summary; the methods and loadings are significantly different.
This criteria specifies the manner in which the appropriate standard is used to design PCS facilities
including masts and brackets (hereafter referred to as “masts”), and to evaluate the electric transmission
towers to support PCS masts. The intent is to achieve an equivalent level of safety and security under the
extreme design conditions expected in Connecticut and Massachusetts.

ANSI Standard TIA-222-H covering the design of telecommunications structures specifies LRFD design
approach. This approach applies the loads from extreme weather loading conditions, and designs the
structure so that it does not exceed code defined percentage of failure strength.

ANSI Standard C2-2023 (National Electrical Safety Code) covering the design of electric transmission
metal structures is based upon an ultimate strength/yield stress design approach. This approach applies
a multiplier (overload capacity factor) to the loads possible from extreme weather loading conditions, and
designs the structure so that it does not exceed its ultimate strength (yield stress).

Each standard defines the details of how loads are to be calculated differently. Most of the Eversource
effort in “unifying” both codes was to establish what level of strength each approach would provide, and
then increasing the appropriate elements of each to achieve a similar level of security under extreme
weather loadings.

Two extreme weather conditions are considered. The first is an extreme wind condition (hurricane) based
upon a 1700-year recurrence for TIA-22-H risk category III and a 100-year recurrence for NESC Grade B.
The second is a winter condition combining wind and ice loadings.

The following sections describe the design criteria for any PCS mast extending above the top of an
electric transmission tower, and the analysis criteria for evaluating the loads on the transmission tower
from such a mast from the lower portions of such a mast, and loads on the pre-existing electric lower
portions of such a mast, and loads on the pre-existing electric transmission tower and the conductors it
supports.

Note 1:  Prepared from documentation provide from Eversource.
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P C S  M a s t

The PCS facility (mast, external cable/trays, including the initial and any planned future support platforms,
antennas, etc. extending the full height above the top level of the electric transmission structure) shall be
designed in accordance with the provisions of TIA 222-H:

E L E C T R I C  T R A N S M I S S I O N  T O W E R

The electric transmission tower shall be analyzed using yield stress theory in accordance with the
attached table titled “Eversource Design Criteria”. This specifies uniform loadings (different from the TIA
loadings) on the each of the following components of the installed facility:

 PCS mast for its total height above ground level, including the initial and planned future
support platforms, antennas, etc. above the top of an electric transmission structure.

 Conductors are related devices and hardware.

 Electric transmission structure. The loads from the PCS facility and from the electric
conductors shall be applied to the structure at conductor and PCS mast attachment
points, where those load transfer to the tower.

The uniform loadings and factors specified for the above components in the table are based upon the
National Electrical Safety Code 2023 Edition Extreme Wind (Rule 250C), Combined Ice and Wind (Rule
250B-Heavy) & Combined Extreme Ice and Wind (Rule 250D) Loadings. These provide equivalent
loadings compared to TIA and its loads and factors with the exceptions noted above. (Note that the NESC
does not require the projected wind surfaces of structures and equipment to be increased by the ice
covering.)

In the event that the electric transmission tower is not sufficient to support the additional loadings of the
PCS mast, reinforcement will be necessary to upgrade the strength of the overstressed members.
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determined from NESC applied loading conditions (not TIA Loads) on the structure and mount 
as specified below, and shall include the wireless communication mast and antenna loads per 
NESC criteria)  
The strength reduction factor obtained from the field investigation shall be applied to the 
members or connections that are showing signs of deterioration from their original condition 
With the written approval of Eversource Transmission Line Engineering on a case by case the 
existing structures may be analyzed initially using the current NESC code, then it is permitted 
to use the original design code with the original conductor load should the existing tower fail 
the current NESC code.   
The structure shall be analyzed using yield stress theory in accordance with Attachment A,  
“Eversource Design Criteria.” This specifies uniform loadings (different from the TIA loadings) 
on each of the following components of the installed facility:  
a) Wireless communication mast for its total height above ground level, including the initial and 

any planned future equipment (Support Platforms, Antennas, TMA’s etc.) above the top of 
an electric transmission structure.  

b) Conductors and related devices and hardware (wire loads will be provided by Eversource). 
c) Electric Transmission Structure  

i) The loads from the wireless communication equipment components based on NESC 
and Eversource Criteria in Attachment A, and from the electric conductors shall be 
applied to the structure at conductor and wireless communication mast attachment 
points, where those loads transfer to the tower. ii) 

ii) Shape Factor Multiplier:  
NESC Structure Shape  Cd  

  Polyround (for polygonal steel poles)  1.3  

Flat  1.6  

Open Lattice  3.2  

Pole with Coaxial Cable  See Below Table  

iii) When Coaxial Cables are mounted alongside the pole structure, the shape multiplier 
shall be:  

Mount Type  Cable Cd  Pole Cd  

Coaxial Cables on outside periphery (One layer)  1.45  1.45  

Coaxial Cables mounted on stand offs  1.6  1.6  

  
d) The uniform loadings and factors specified for the above components in Attachment A, 

“Eversource Design Criteria” are based upon the National Electric Safety Code 2007 Edition 
Extreme Wind (Rule 250C) and Combined Ice and Wind (Rule 250B-Heavy) Loadings.  
These provide equivalent loadings compared to the TIA and its loads and factors with the 
exceptions noted above.  
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INPUT DATA TOWER ID:

Structure Height (ft) : 85

Wind Zone : SE Coastal CT (red) Wind Speed : 120 mph

Tower Type : Extreme Wind Model : New Build

Shield Wire Properties:
BACK AHEAD

NAME = 19 #10 19 #10
DESCRIPTION = - -

STRANDING = 19/10 Al Weld 19/10 Al Weld
DIAMETER = 0.509 in 0.509 in

WEIGHT = 0.449 lb/ft 0.449 lb/ft

Conductor Properties:
BACK AHEAD

NAME = LAPWING LAPWING
1590.000 1590.000
45/7 ACSR 45/7 ACSR

DIAMETER = 1.504 in 1.504 in
WEIGHT = 1.790 lb/ft 1.790 lb/ft

Insulator Weight = 200 lbs Broken Wire Side = AHEAD SPAN

Horizontal Line Tensions:

BACK AHEAD
Shield Conductor Shield Conductor
5,500 11,400 2,500 5,500
5,200 13,200 2,400 6,500
5,200 13,200 2,400 6,500
7,800 15,300 3,800 7,800
5,500 11,400 2,500 5,500
2,000 5,700 800 2,700

Line Geometry:

SUM
LINE ANGLE (deg) = BACK: 55 AHEAD: 55 110

WIND SPAN (ft) = BACK: 600 AHEAD: 300 900
WEIGHT SPAN (ft) = BACK: 800 AHEAD: 400 1,200

250D COMBINED =
NESC W/O OLF =

60 DEG F NO WIND =

6063A

Number of
Conductors
per phase

1
Number of

Conductors per
phase

1

NESC HEAVY =
EXTREME WIND =

LONG. WIND =

Suspension

Strain

J:\Jobs\2300900.WI\10_BOBOS00935A\00_Correspondence\From Eversource\Watreford Trans Wire Load Wrksht str6063A Last Modified 05/28/08
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Job : Waterford Substation Spec. Number T08-13  Sheet of
Description: 85' Steel Poles DE on Column on Conc Fnd  Computed by JM  Date 9/21/23

 Checked by GJO  Date

WIRE LOADING AT ATTACHMENTS TOWER ID:

Wind Span = 900 ft Broken Wire Span = AHEAD SPAN
Weight Span = 1,200 ft Type of Insulator Attachment = STRAIN

Total Angle = 110 degrees

1. NESC RULE 250B Heavy Loading:

Horizontal Longitudinal Vertical Horizontal Longitudinal Vertical
Shield Wire = 11,945 lb   2,839 lb   1,937 lb   8,188 lb   5,205 lb   1,292 lb
Conductor = 24,720 lb   5,584 lb   6,065 lb   16,660 lb   10,789 lb   3,943 lb

2. NESC RULE 250C Transverse Extreme Wind Loading:

Horizontal Longitudinal Vertical
Shield Wire = 7,753 lb   1,606 lb 539 lb
Conductor = 20,649 lb   3,843 lb   2,548 lb

3. NESC RULE 250C Longitudinal Extreme Wind Loading:

Horizontal Longitudinal Vertical
Shield Wire = 6,226 lb   1,606 lb 539 lb
Conductor = 16,137 lb   3,843 lb   2,548 lb

4. NESC RULE 250D Extreme Ice & Wind Loading:

Horizontal Longitudinal Vertical
Shield Wire = 10,255 lb   2,294 lb   2,791 lb
Conductor = 19,974 lb   4,302 lb   6,285 lb

5. NESC RULE 250B w/o OLF's

Horizontal Longitudinal Vertical
Shield Wire = 7,006 lb   1,721 lb   1,292 lb
Conductor = 14,595 lb   3,384 lb   4,043 lb

6. 60 Deg. F, No Wind

Horizontal Longitudinal Vertical
Shield Wire = 2,294 lb 688 lb 539 lb
Conductor = 6,881 lb   1,721 lb   2,548 lb

7. Construction
Horizontal Longitudinal Vertical

Shield Wire = 3,440 lb   1,032 lb 808 lb
Conductor = 10,321 lb   2,581 lb   3,822 lb

NOTE: All loads include required overload factors (OLF's).

INTACT CONDITION BROKEN WIRE CONDITION

6063A
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Rev. 2: 2/20/24
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Waterford, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 23009.10

 Development of Design Heights, Exposure Coefficients,
 and Velocity Pressures Per TIA-222-H 

Wind Speeds

Basic Wind Speed V 140:= mph (User Input - 2022 CSBC Appendix P)

Basic Wind Speed with Ice Vi 50:= mph (User Input per Annex B of TIA-222-H)

Basic Wind Speed Service Loads VSer 60:= mph (User Input - TIA-222-H Section 2.8.3)

Input

Structure Type = Structure_Type Pole:= (User Input)

Structure Category = SC III:= (User Input)

Exposure Category = Exp C:= (User Input)

Structure Height = h 85:= ft (User Input)

Height to Center of Antennas = zant 96.5:= ft (User Input)

Height to Center of Mast = zMast1 92:= ft (User Input)

Radial Ice Thickness = ti 1.0:= in (User Input per Annex B of TIA-222-H)

Radial Ice Density = Id 56.00:= pcf (User Input)

Topograpic Factor = Kzt 1.0:= (User Input)

Shielding Factor for Appurtenances = Ka 1.0:= (User Input)

Ground Elevation Factor = Ke 0.996= (User Input)

Gust Response Factor = GH 1.35:= (User Input - Section
2.6.9.4 of TIA-222-H)

Output

Wind Direction Probability Factor = Kd 0.95 Structure_Type Pole=if

0.85 Structure_Type Lattice=if

0.95=:= (Per Table 2-2 of
TIA-222-H)

Importance Factors = Iice 0 SC 1=if

1.00 SC 2=if

1.15 SC 3=if

1.25 SC 4=if

1.15=:= (Per Table 2-3 of
TIA-222-H)

(Per Section 2.8.3 of
TIA-222-H)Wind Direction Probability Factor (Service) = KdSer 0.85:=
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Kiz

zant

33









0.1

1.113=:= tizant ti Iice Kiz Kzt
0.35

 1.28=:=

Velocity Pressure Coefficient Antennas = Kzant 2.01
zant

zg

















2

α

1.256=:=

Velocity Pressure w/o Ice Antennas = qzant 0.00256 Kzt Ke Kd Kzant V
2

 59.614=:=

Velocity Pressure with Ice Antennas = qzice.ant 0.00256 Kzt Ke Kd Kzant Vi
2

 7.604=:=

Velocity Pressure Service = qzant.Ser 0.00256 Kzt Ke KdSer Kzant VSer
2

 9.797=:=

KizMast1

zMast1

33









0.1

1.108=:= tizMast1 ti Iice Kiz Kzt
0.35

 1.28=:=

Velocity Pressure Coefficient Mast = KzMast1 2.01
zMast1

zg

















2

α

1.244=:=

Velocity Pressure w/o Ice Mast = qzMast1 0.00256 Kzt Ke Kd KzMast1 V
2

 59.018=:=

Velocity Pressure with Ice Mast = qzice.Mast1 0.00256 Kzt Ke Kd KzMast1 Vi
2

 7.528=:=

Velocity Pressure Service = qzMast1.Ser 0.00256 Kzt Ke KdSer KzMast1 VSer
2

 9.699=:=
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 Development of Wind & Ice Load on Mast

 Mast Data: (Pipe 12 Sch. 40) (User Input)

Mast Shape = Round (User Input)

Mast Diameter = Dmast 12.75:= in (User Input)

Mast Length = Lmast 10:= ft (User Input)

Mast Thickness = tmast 0.375:= in (User Input)

Mast Aspect Ratio = Armast

12Lmast

Dmast
9.4=:=

Mast Force Coefficient = Camast 0.85=

Gravity Loads (without ice)

Weight of the mast = Self Weight (Computed internally by Risa-3D) plf BLC 1

Gravity Loads (ice only)

Ice Area per Linear Foot = Aimast
π

4
Dmast tizMast1 2+( )2 Dmast

2
-



 56.4=:= sq in

Weight of Ice on Mast = WICEmast Id
Aimast

144
 22=:= plf BLC 3

Wind Load (with ice)

Mast Projected Surface Area w/ Ice = AICEmast

Dmast 2 tizMast1+( )
12

1.276=:= sf/ft

Total Mast Wind Force w/ Ice = qzice.Mast1 GH Camast AICEmast 11= plf BLC 4

Wind Load (without ice)

sf/ft
Mast Projected Surface Area = Amast

Dmast

12
1.063=:=

Total Mast Wind Force = qzMast1 GH Camast Amast 72= plf BLC 5

Wind Load (Service)

Total Mast Wind Force Service Loads = qzMast1.Ser GH Camast Amast 12= plf BLC 6
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 Development of Wind & Ice Load on Antennas

 Antenna Data:

Antenna Model = Commscope FFVV-65B-R2

Antenna Shape = Flat (User Input)

 Antenna Height = Lant 71.969:= in (User Input)

Antenna Width = Want 19.606:= in (User Input)

Antenna Thickness = Tant 7.756:= in (User Input)

Antenna Weight = WTant 70:= lbs (User Input)

Number of Antennas = Nant 3:= (User Input)

Antenna Aspect Ratio = Arant

Lant

Want
3.7=:=

Antenna Force Coefficient = Caant 1.25=

Gravity Load (without ice)

Weight of All Antennas = WTant Nant 210= lbs BLC 2

Gravity Loads (ice only) cu in

Volume of Each Antenna = Vant Lant Want Tant 1 10
4

=:= cu in

Volume of Ice on Each Antenna = Vice Lant 2 tizant+( ) Want 2 tizant+( ) Tant 2 tizant+( ) Vant- 6100=:=

Weight of Ice on Each Antenna = WICEant

Vice

1728
Id 198=:= lbs

Weight of Ice on All Antennas = WICEant Nant 593= lbs BLC 3

Wind Load (with ice)

 Surface Area for One Antenna w/ Ice = SAICEant

Lant 2 tizant+( ) Want 2 tizant+( )

144
11.5=:= sf

Antenna Projected Surface Area w/ Ice = AICEant SAICEant Nant 34.4=:= sf

Total Antenna Wind Force w/ Ice = Fiant qzice.ant GH Caant Ka AICEant 442=:= lbs BLC 4

Wind Load (without ice)

Surface Area for One Antenna = SAant

Lant Want

144
9.8=:= sf

Antenna Projected Surface Area = Aant SAant Nant 29.4=:= sf

Total Antenna Wind Force = Fant qzant GH Caant Ka Aant 2962=:= lbs BLC 5

Wind Load (Service)

Total Antenna Wind Force Service Loads = Fant.Ser qzant.Ser GH Caant Ka Aant 487=:= lbs BLC 6
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 Development of Wind & Ice Load on Antennas

 Antenna Data:

Antenna Model = Samsung RF4450t-71A

Antenna Shape = Flat (User Input)

 Antenna Height = Lant 16.5:= in (User Input)

Antenna Width = Want 15:= in (User Input)

Antenna Thickness = Tant 11:= in (User Input)

Antenna Weight = WTant 100:= lbs (User Input)

Number of Antennas = Nant 3:= (User Input)

Antenna Aspect Ratio = Arant

Lant

Want
1.1=:=

Antenna Force Coefficient = Caant 1.2=

Gravity Load (without ice)

Weight of All Antennas = WTant Nant 300= lbs BLC 2

Gravity Loads (ice only) cu in

Volume of Each Antenna = Vant Lant Want Tant 2723=:= cu in

Volume of Ice on Each Antenna = Vice Lant 2 tizant+( ) Want 2 tizant+( ) Tant 2 tizant+( ) Vant- 1816=:=

Weight of Ice on Each Antenna = WICEant

Vice

1728
Id 59=:= lbs

Weight of Ice on All Antennas = WICEant Nant 177= lbs BLC 3

Wind Load (with ice)

 Surface Area for One Antenna w/ Ice = SAICEant

Lant 2 tizant+( ) Want 2 tizant+( )

144
2.3=:= sf

Antenna Projected Surface Area w/ Ice = AICEant SAICEant Nant 7=:= sf

Total Antenna Wind Force w/ Ice = Fiant qzice.ant GH Caant Ka AICEant 86=:= lbs BLC 4

Wind Load (without ice)

Surface Area for One Antenna = SAant

Lant Want

144
1.7=:= sf

Antenna Projected Surface Area = Aant SAant Nant 5.2=:= sf

Total Antenna Wind Force = Fant qzant GH Caant Ka Aant 498=:= lbs BLC 5

Wind Load (Service)

Total Antenna Wind Force Service Loads = Fant.Ser qzant.Ser GH Caant Ka Aant 82=:= lbs BLC 6
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 Development of Wind & Ice Load on Antennas

 Antenna Data:

Antenna Model = Samsung RF4451d-70A

Antenna Shape = Flat (User Input)

 Antenna Height = Lant 15:= in (User Input)

Antenna Width = Want 15:= in (User Input)

Antenna Thickness = Tant 8.9:= in (User Input)

Antenna Weight = WTant 70:= lbs (User Input)

Number of Antennas = Nant 3:= (User Input)

Antenna Aspect Ratio = Arant

Lant

Want
1.0=:=

Antenna Force Coefficient = Caant 1.2=

Gravity Load (without ice)

Weight of All Antennas = WTant Nant 210= lbs BLC 2

Gravity Loads (ice only) cu in

Volume of Each Antenna = Vant Lant Want Tant 2003=:= cu in

Volume of Ice on Each Antenna = Vice Lant 2 tizant+( ) Want 2 tizant+( ) Tant 2 tizant+( ) Vant- 1532=:=

Weight of Ice on Each Antenna = WICEant

Vice

1728
Id 50=:= lbs

Weight of Ice on All Antennas = WICEant Nant 149= lbs BLC 3

Wind Load (with ice)

 Surface Area for One Antenna w/ Ice = SAICEant

Lant 2 tizant+( ) Want 2 tizant+( )

144
2.1=:= sf

Antenna Projected Surface Area w/ Ice = AICEant SAICEant Nant 6.4=:= sf

Total Antenna Wind Force w/ Ice = Fiant qzice.ant GH Caant Ka AICEant 79=:= lbs BLC 4

Wind Load (without ice)

Surface Area for One Antenna = SAant

Lant Want

144
1.6=:= sf

Antenna Projected Surface Area = Aant SAant Nant 4.7=:= sf

Total Antenna Wind Force = Fant qzant GH Caant Ka Aant 453=:= lbs BLC 5

Wind Load (Service)

Total Antenna Wind Force Service Loads = Fant.Ser qzant.Ser GH Caant Ka Aant 74=:= lbs BLC 6
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 Development of Wind & Ice Load on Antennas

 Antenna Data:

Antenna Model = Raycap RDIDC-9181-PF-48

Antenna Shape = Flat (User Input)

 Antenna Height = Lant 18.97:= in (User Input)

Antenna Width = Want 16.20:= in (User Input)

Antenna Thickness = Tant 9.64:= in (User Input)

Antenna Weight = WTant 25:= lbs (User Input)

Number of Antennas = Nant 1:= (User Input)

Antenna Aspect Ratio = Arant

Lant

Want
1.2=:=

Antenna Force Coefficient = Caant 1.2=

Gravity Load (without ice)

Weight of All Antennas = WTant Nant 25= lbs BLC 2

Gravity Loads (ice only) cu in

Volume of Each Antenna = Vant Lant Want Tant 2963=:= cu in

Volume of Ice on Each Antenna = Vice Lant 2 tizant+( ) Want 2 tizant+( ) Tant 2 tizant+( ) Vant- 1966=:=

Weight of Ice on Each Antenna = WICEant

Vice

1728
Id 64=:= lbs

Weight of Ice on All Antennas = WICEant Nant 64= lbs BLC 3

Wind Load (with ice)

 Surface Area for One Antenna w/ Ice = SAICEant

Lant 2 tizant+( ) Want 2 tizant+( )

144
2.8=:= sf

Antenna Projected Surface Area w/ Ice = AICEant SAICEant Nant 2.8=:= sf

Total Antenna Wind Force w/ Ice = Fiant qzice.ant GH Caant Ka AICEant 35=:= lbs BLC 4

Wind Load (without ice)

Surface Area for One Antenna = SAant

Lant Want

144
2.1=:= sf

Antenna Projected Surface Area = Aant SAant Nant 2.1=:= sf

Total Antenna Wind Force = Fant qzant GH Caant Ka Aant 206=:= lbs BLC 5

Wind Load (Service)

Total Antenna Wind Force Service Loads = Fant.Ser qzant.Ser GH Caant Ka Aant 34=:= lbs BLC 6
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 Development of Wind & Ice Load on Antenna Mounts Development of Wind & Ice Load on Antennas

 Mount Data:

SitePro Dual Mount Assembly UDS-NP (x2)
w/ (6) 2 Std. x 6'-0" pipe masts.Mount Type:

Mount Shape = Flat (User Input)

Mount Projected Surface Area = CaAa 16.9:= sf (User Input)

Mount Projected Surface Area w/ Ice = CaAaice 29.7:= sf (User Input)

Mount Weight = WTmnt 844:= lbs (User Input)

Mount Weight w/ Ice = WTmnt.ice 1337:= lbs

Gravity Loads (without ice) 

Weight of All Mounts = WTmnt 844=
lbs BLC 2

Gravity Loads (ice only) 

Weight of Ice on All Mounts = WTmnt.ice WTmnt- 493= lbs BLC 3

Wind Load (with ice)

Total Mount Wind Force = Fimnt qzice.ant GH CaAaice 305=:= lbs BLC 4

Wind Load (without ice)

Total Mount Wind Force = Fmnt qzant GH CaAa 1360=:= lbs BLC 5

Wind Load (Service)

Total Mount Wind Force = Fimnt qzant.Ser GH CaAa 224=:= lbs BLC 6

Total Pipe Length = TPL 6 ft 6 36ft=:=

Total Antenna Length = TAL 72 in 3 16.5 in 3+ 15 in 3+ 25.875 ft=:=

Exposed Pipe Area = ExPA TPL TAL-( )2.375 in 2.004ft
2

=:=

CaAa = 1.2 ExPA 3.5 in( ) 60 in 6 1.2+ 4 in 12 in 6 2.0+ 16.905 ft
2

=

Exposed Pipe Area (with Ice) = ExPA TPL TAL-( ) 2.375 in 2 tizant in+( ) 4.164ft
2

=:=

CaAa (with ice) = 1.2 ExPA 3.5in 2 tizant in+( ) 60 in 6 1.2+ 4 in 2 tizant in+( ) 12 in 6 2.0+ 29.7 ft
2

=

Mount Weight = 356 lb 2 3.66 plf 6 ft 6+ 844 lb=

Weight of ice =

2.375 in 2 tizant in+( )2 2.375 in( )
2

-





π

4
 72 in 6 3.5 in 2 tizant in+( )2 3.5 in( )

2
-





π

4
 60 in 6+ 4 in 2 tizant in+( )2 4 in( )

2
-



 12 in 6+





Id pcf( ) 493 lbf=
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 Development of Wind & Ice Load on Coax Cables

 Cable Data:

Type = 1-1/4" Hybrid Cable

Shape = Round (User Input)

Coax Outside Diameter = Dcoax 1.6:= in (User Input)

Coax Cable Length = Lcoax 10:= ft (User Input)

Weight of Coax per foot = Wtcoax 2.35:= plf (User Input)

Total Number of Coax = Ncoax 1:= (User Input)

No. of Coax Projecting Outside Face of PCS Mast = NPcoax 1:= (User Input)

Coax aspect ratio, Arcoax

Lcoax 12( )
Dcoax

75=:=

Coax Cable Force Factor Coefficient  = Cacoax 1.2=

Gravity Loads (without ice)

Weight of all cables w/o ice WTcoax Wtcoax Ncoax 2=:= plf BLC 2

Gravity Loads (ice only)

Ice Area per Linear Foot = Aicoax
π

4
Dcoax 2 tizMast1+( )2 Dcoax

2
-



 11.6=:= sq in

Ice Weight All Coax per foot = WTicoax Ncoax Id
Aicoax

144
 5=:= plf BLC 3

Wind Load (with ice)

Coax projected surface area w/ Ice = AICEcoax

NPcoax Dcoax 2 tizMast1+( )
12

0.3=:= sf/ft

Total Coax Wind Force w/ Ice = Ficoax Cacoax qzice.Mast1 GH AICEcoax 4=:= plf BLC 4

Wind Load (without ice)

Coax projected surface area = Acoax

NPcoaxDcoax( )
12

0.1=:= sf/ft

Total Coax Wind Force = Fcoax Cacoax qzMast1 GH Acoax 13=:=
plf BLC 5

Wind Load (Service )

Total Coax Wind Force Service Loads = Fcoax Cacoax qzMast1.Ser GH Acoax 2=:=
plf BLC 6
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Model Settings

Number of Reported Sections 5
Number of Internal Sections 100
Member Area Load Mesh Size (in2) 144
Consider Shear Deformation Yes
Consider Torsional Warping Yes
Approximate Mesh Size (in) 12
Transfer Forces Between Intersecting Wood Walls Yes
Increase Wood Wall Nailing Capacity for Wind Loads Yes
Include P-Delta for Walls Yes
Optimize Masonry and Wood Walls No
Maximum Number of Iterations 3
Single No
Multiple (Optimum) Yes
Maximum No

Global Axis corresponding to vertical direction Y
Convert Existing Data Yes
Default Global Plane for z-axis XZ
Plate Local Axis Orientation Nodal

Hot Rolled Steel AISC 14th (360-10): LRFD
Stiffness Adjustment Yes (Iterative)
Notional Annex None
Connections AISC 14th (360-10): ASD
Cold Formed Steel AISI 1999: ASD
Stiffness Adjustment Yes (Iterative)
Wood AF&PA NDS-91/97: ASD
Temperature < 100F
Concrete ACI 318-02
Masonry ACI 530-05: ASD
Aluminum AA ADM1-05: ASD
Structure Type Building
Stiffness Adjustment Yes (Iterative)
Stainless AISC 14th (360-10): ASD
Stiffness Adjustment Yes (Iterative)

Analysis Methodology PCA Load Contour Method
Parme Beta Factor 0.65

Compression Stress Block Rectangular Stress Block
Analyze using Cracked Sections Yes
Leave room for horizontal rebar splices (2*d bar spacing) Yes
List forces which were ignored for design in the Detail Report Yes

Column Min Steel 1
Column Max Steel 8
Rebar Material Spec ASTM A615
Warn if beam-column framing arrangement is not understood No
Number of Shear Regions 4
Region 2 & 3 Spacing Increase Increment (in) 4

Code UBC 1997
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Model Settings (Continued)

Occupancy Cat 4
Seismic Zone 3
Base Elevation (ft)
Include the weight of the structure in base shear calcs No
Ca 0.36
Cv 0.54
T Z (sec)
T X (sec)
CtZ 0.035
CtX 0.035
R Z 8.5
R X 8.5
Ω0Z 1
Ω0X 1
ρ Z 1
ρ X 1
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Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Yield [ksi] Ry Fu [ksi] Rt
1 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
2 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.2
3 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.2
4 A500 Gr.42 29000 11154 0.3 0.65 0.49 42 1.3 58 1.1
5 A500 Gr.46 29000 11154 0.3 0.65 0.49 46 1.2 62 1.1
6 A53 Gr. B 29000 11154 0.3 0.65 0.49 35 1.5 60 1.2

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rule Area [in²] Iyy [in⁴] Izz [in⁴] J [in⁴]
1 Mast PIPE_12.0 Column Pipe A500 Gr.42 Typical 13.7 262 262 523

Hot Rolled Steel Design Parameters

Label Shape Length [ft] Channel Conn. a [ft] Function
1 M1 Mast 10 N/A N/A Lateral

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule
1 M1 BOTCONNECTION TOPMAST Mast Column Pipe A500 Gr.42 Typical

Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 BOTCONNECTION 0 0 0
2 TOPMAST 0 10 0

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] X Rot [k-ft/rad] Y Rot [k-ft/rad] Z Rot [k-ft/rad]
1 BOTCONNECTION Reaction Reaction Reaction Reaction Reaction Reaction

Member Point Loads (BLC 2 : Weight of Appurtenances)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 Y -0.21 9
2 M1 Y -0.3 9
3 M1 Y -0.21 9
4 M1 Y -0.025 9
5 M1 Y -0.844 9

Member Point Loads (BLC 3 : Weight of Ice Only)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 Y -0.593 9
2 M1 Y -0.177 9
3 M1 Y -0.149 9
4 M1 Y -0.064 9
5 M1 Y -0.493 9
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Member Point Loads (BLC 4 : TIA Wind with Ice)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 X 0.442 9
2 M1 X 0.086 9
3 M1 X 0.079 9
4 M1 X 0.035 9
5 M1 X 0.305 9

Member Point Loads (BLC 5 : TIA Wind)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 X 2.962 9
2 M1 X 0.498 9
3 M1 X 0.453 9
4 M1 X 0.206 9
5 M1 X 1.36 9

Member Point Loads (BLC 6 : Service Wind)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 X 0.487 9
2 M1 X 0.082 9
3 M1 X 0.074 9
4 M1 X 0.034 9
5 M1 X 0.224 9

Member Distributed Loads (BLC 2 : Weight of Appurtenances)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
1 M1 Y -0.002 -0.002 0 6

Member Distributed Loads (BLC 3 : Weight of Ice Only)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
1 M1 Y -0.022 -0.022 0 %100
2 M1 Y -0.005 -0.005 0 6

Member Distributed Loads (BLC 4 : TIA Wind with Ice)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
1 M1 X 0.011 0.011 0 %100
2 M1 X 0.004 0.004 0 6

Member Distributed Loads (BLC 5 : TIA Wind)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
1 M1 X 0.072 0.072 0 %100
2 M1 X 0.013 0.013 0 6

Member Distributed Loads (BLC 6 : Service Wind)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
1 M1 X 0.012 0.012 0 %100
2 M1 X 0.002 0.002 0 6
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Basic Load Cases

BLC Description Category Y Gravity Point Distributed
1 Self Weight None -1
2 Weight of Appurtenances None 5 1
3 Weight of Ice Only None 5 2
4 TIA Wind with Ice None 5 2
5 TIA Wind None 5 2
6 Service Wind None 5 2

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor
1 1.2D + 1.0W Yes Y 1 1.2 2 1.2 5 1
2 0.9D + 1.0W Yes Y 1 0.9 2 0.9 5 1
3 1.2D +1.0Di + 1.0Wi Yes Y 1 1.2 2 1.2 3 1 4 1
4 1.0D + 1.0WService Yes Y 1 1 2 1 6 1

Envelope Node Reactions

Node Label X [k] LC Y [k] LC Z [k] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC
0 BOTCONNECTION max -1.033 4 4.207 3 0 4 0 4 0 4 53.194 1
1 min -6.277 1 1.86 2 0 1 0 1 0 1 8.752 4
2 Totals: max -1.033 4 4.207 3 0 4
3 min -6.277 1 1.86 2 0 1

Envelope Node Displacements

Node Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC
0 BOTCONNECTION max 0 2 0 2 0 4 0 4 0 4 0 4
1 min 0 4 0 3 0 1 0 1 0 1 0 1
2 TOPMAST max 0.477 1 -0.001 2 0 4 0 4 0 4 -9.144e-4 4
3 min 0.079 4 -0.001 3 0 1 0 1 0 1 -5.558e-3 1

Envelope AISC 14TH (360-10): LRFD Member Steel Code Checks

Member Shape Code CheckLoc[ft] LC Shear CheckLoc[ft] LC phi*Pnc [k]phi*Pnt [k]phi*Mn y-y [k-ft]phi*Mn z-z [k-ft] Cb Eqn
0 M1 PIPE_12.0 0.317 0 1 0.04 0 1 494.456 517.86 169.155 169.155 1 H1-1b
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Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]
0 1 BOTCONNECTION -6.277 2.481 0 0 0 53.194
1 1 Totals: -6.277 2.481 0
2 1 COG (ft): X: 0 Y: 8.063 Z: 0
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Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]
0 2 BOTCONNECTION -6.277 1.86 0 0 0 53.182
1 2 Totals: -6.277 1.86 0
2 2 COG (ft): X: 0 Y: 8.063 Z: 0
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Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]
0 3 BOTCONNECTION -1.081 4.207 0 0 0 9.159
1 3 Totals: -1.081 4.207 0
2 3 COG (ft): X: 0 Y: 8.196 Z: 0
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Detail Report: M1
Load Combination: LC 4: 1.0D + 

1.0WService
Code check: 0.054  (axial/bending)

y

z

y

z

x

Input Data

Shape: PIPE_12.0

Member Type: Column

Length (ft): 10

Material Type: Hot Rolled Steel

Design Rule: Typical

Internal Sections: 97

Design Code: AISC 14th (360-10): 
LRFD

I Node: BOTCONNECTION

J Node: TOPMAST

I Release: Fixed

J Release: Fixed

I Offset: N/A

J Offset: N/A

T/C Only: Both Way

Material Properties

Material: A500 Gr.42

E (ksi): 29000

G (ksi): 11154

Nu: 0.3

Therm. Coeff. (/1E5 F): 0.65

Density (k/ft ):
3

0.49

F (ksi):y 42

R :y 1.3

F (ksi):u 58

R :t 1.1

Shape Properties

d (in): 12.75

t (in): 0.349

Z (in ):
3

53.7

Area (in ):
2

13.7

J (in ):
4

523

I (in ):yy
4

262

I (in ):zz
4

262

Design Properties

L (ft):b y-y 10

L (ft):b z-z 10

L (ft):comp top 10

L (ft):comp bot 10

L (ft):torque 10

C :b 1

K :y-y 1

K :z-z 1

y sway: No

z sway: No

Function: Lateral

Seismic DR: None

Max Defl Ratio: L/1528

Max Defl Location: 10

Span: N/A

τ :b 1

M1

BOTCONNECTION TOPMAST

-0.079 at 10 ft

y Deflection (in)

Diagrams:

z Deflection (in)

2.067 at 0 ft

0 at 10 ft

Axial Force (k)

1.034 at 0 ft

6.756e-04 at 10 ft

y Shear Force (k) z Shear Force (k)

Torsion (k-ft) y-y Moment (k-ft)

8.752 at 0 ft

0 at 10 ft

z-z Moment (k-ft)

0.151 at 0 ft

0 at 10 ft

Axial Stress (ksi)

2.555 at 0 ft

0 at 10 ft

Bending Compression Stress (ksi)

0 at 10 ft

-2.555 at 0 ft

Bending Tension Stress (ksi)

AISC 14th (360-10): LRFD Code Check

Limit State Required Available Unity Check Result

Applied Loading - Bending/Axial - - - -

Applied Loading - Shear + Torsion - - - -

Axial Tension Analysis 0 k 517.86 k - -

Axial Compression Analysis 2.067 k 494.456 k - -

Flexural Analysis 8.752 k-ft 169.155 k-ft - -

Shear Analysis 1.034 k 155.358 k 0.007 PASS

Bending & Axial Interaction Check (UC Bending Max) - - 0.054 PASS

Torsional Analysis 0 k-ft 159.338 k-ft 0 PASS

RISA-3D Version 21 [ TIA.r3d ] Page 8
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Detail Report: M1
Load Combination: LC 4: 1.0D + 

1.0WService
Code check: 0.054  (axial/bending)

y

z

y

z

x

Input Data

Shape: PIPE_12.0

Member Type: Column

Length (ft): 10

Material Type: Hot Rolled Steel

Design Rule: Typical

Internal Sections: 97

Design Code: AISC 14th (360-10): 
LRFD

I Node: BOTCONNECTION

J Node: TOPMAST

I Release: Fixed

J Release: Fixed

I Offset: N/A

J Offset: N/A

T/C Only: Both Way

Material Properties

Material: A500 Gr.42

E (ksi): 29000

G (ksi): 11154

Nu: 0.3

Therm. Coeff. (/1E5 F): 0.65

Density (k/ft ):
3

0.49

F (ksi):y 42

R :y 1.3

F (ksi):u 58

R :t 1.1

Shape Properties

d (in): 12.75

t (in): 0.349

Z (in ):
3

53.7

Area (in ):
2

13.7

J (in ):
4

523

I (in ):yy
4

262

I (in ):zz
4

262

Design Properties

L (ft):b y-y 10

L (ft):b z-z 10

L (ft):comp top 10

L (ft):comp bot 10

L (ft):torque 10

C :b 1

K :y-y 1

K :z-z 1

y sway: No

z sway: No

Function: Lateral

Seismic DR: None

Max Defl Ratio: L/1528

Max Defl Location: 10

Span: N/A

τ :b 1

M1

BOTCONNECTION TOPMAST

-0.079 at 10 ft

y Deflection (in)

Diagrams:

z Deflection (in)

2.067 at 0 ft

0 at 10 ft

Axial Force (k)

1.034 at 0 ft

6.756e-04 at 10 ft

y Shear Force (k) z Shear Force (k)

Torsion (k-ft) y-y Moment (k-ft)

8.752 at 0 ft

0 at 10 ft

z-z Moment (k-ft)

0.151 at 0 ft

0 at 10 ft

Axial Stress (ksi)

2.555 at 0 ft

0 at 10 ft

Bending Compression Stress (ksi)

0 at 10 ft

-2.555 at 0 ft

Bending Tension Stress (ksi)

AISC 14th (360-10): LRFD Code Check

Limit State Required Available Unity Check Result

Applied Loading - Bending/Axial - - - -

Applied Loading - Shear + Torsion - - - -

Axial Tension Analysis 0 k 517.86 k - -

Axial Compression Analysis 2.067 k 494.456 k - -

Flexural Analysis 8.752 k-ft 169.155 k-ft - -

Shear Analysis 1.034 k 155.358 k 0.007 PASS

Bending & Axial Interaction Check (UC Bending Max) - - 0.054 PASS

Torsional Analysis 0 k-ft 159.338 k-ft 0 PASS
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Subject:

Location:

Rev. 2: 2/20/24

Flange Bolts and Flangeplate Analysis

Waterford, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 23009.10

Flange Bolt and Flange Plate Analysis:

Input Data:

 Tower Reactions:

Overturning Moment = OM 53.2 ft kips:= (Input From Risa3D)

Shear Force = Shear 6.3 kips:= (Input From Risa3D)

Axial Force = Axial 1.9 kips:= (Input From Risa3D)

 Flange Bolt Data:

Use ASTM A325

Number of Flange Bolts = N 12:= (User Input)

Diameter of Bolt Circle = Dbc 30 in:= (User Input)

Bolt Minimum Tensile Strength = Fub 120 ksi:= (User Input)

Bolt Modulus = E 29000 ksi:= (User Input)

Diameter of Flange Bolts = D 0.75 in:= (User Input)

Threads per Inch = n 10:= (User Input)

 Flange Plate Data:

Use ASTM A36

Plate Yield Strength = Fybp 36 ksi:= (User Input)

Flange Plate Thickness = tbp 1 in:= (User Input)

Flange Plate Diameter = Dbp 33 in:= (User Input)

Outer Pole Diameter = Dpole 12.75 in:= (User Input)

Flange Bolts and Flange Plate.xmcd.xmcd Page 6.3-1



Subject:

Location:

Rev. 2: 2/20/24

Flange Bolts and Flangeplate Analysis

Waterford, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 23009.10

 Configuration 1 - 5 Bolts Above Bend Line:

Geometric Layout Data:

 Distance from Bolts to Centroid of Pole:

Radius of Bolt Circle =: Rbc

Dbc

2
15 in=:=

Distance to Bolts = i 1 N..:=

d
i

θ 2 π
i

N








d Rbc sin θ( )

:= d
1

7.50 in= d
7

7.50- in=

d
2

12.99 in= d
8

12.99- in=

d
3

15.00 in= d
9

15.00- in=

d
4

12.99 in= d
10

12.99- in=

d
5

7.50 in= d
11

7.50- in=

d
6

0.00 in= d
12

0.00- in=

 Critical Distances For Bending in Plate:

Outer Pole Radius = Rpole

Dpole

2
6.375 in=:=

Moment Arms of Bolts about Neutral Axis = MA
i

if d
i

Rpole d
i

Rpole-, 0in, ( ):=

MA
1

1.12 in= MA
7

0.00 in=

MA
2

6.62 in= MA
8

0.00 in=

MA
3

8.63 in= MA
9

0.00 in=

MA
4

6.62 in= MA
10

0.00 in=

MA
5

1.12 in= MA
11

0.00 in=

MA
6

0.00 in= MA
12

0.00 in=

Effective Width of Flangeplate for Bending = Beff .8 2
Dbp

2









2
Dpole

2









2

- 24.3 in=:=

Flange Bolts and Flange Plate.xmcd.xmcd Page 6.3-2
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Flange Bolts and Flangeplate Analysis

Waterford, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 23009.10

Flange Bolt Analysis:

 Calculated Flange Bolt Properties:

Polar Moment of Inertia = Ip

i

d
i( )2 1.35 10

3
 in

2
=:=

Gross Area of Bolt = Ag
π

4
D

2
 0.442 in

2
=:=

Net Area of Bolt = An
π

4
D

0.9743 in

n
-





2

 0.334 in
2

=:=

Net Diameter = Dn

2 An

π
0.653 in=:=

Radius of Gyration of Bolt = r
Dn

4
0.163 in=:=

Section Modulus of Bolt = Sx

π Dn
3



32
0.027 in

3
=:=

 Check Flange Bolt Tension Force:

Maximum Tensile Force = TMax OM
Rbc

Ip


Axial

N
- 6.9 kips=:=

Maximum Shear Force = VMax
Shear

N
0.5 kips=:=

Design Tensile Strength = ΦRnt 0.75 Fub An( ) 30.1 kips=:=

Bolt Tension % of Capacity =
TMax

ΦRnt
23.04 %=

Condition1 = Condition1 if
TMax

ΦRnt
1.00 "OK", "Overstressed", 









:=

Condition1 "OK"=

Design Shear Strength = ΦRnv 0.75 0.35 Fub Ag( ) 13.9 kips=:=

Condition2 = Condition2 if
VMax

ΦRnv









2
TMax

ΦRnt









2

+ 1.00 "OK", "Overstressed", 











:=

Condition2 "OK"=
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Waterford, CT
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Flange Plate Analysis:

Force from Bolts = C
i

OM d
i



Ip

Axial

N
+:=

C
7

3.4- kips=
C

1
3.7 kips=

C
8

6.0- kips=
C

2
6.3 kips=

C
9

6.9- kips=
C

3
7.3 kips=

C
10

6.0- kips=
C

4
6.3 kips=

C
11

3.4- kips=
C

5
3.7 kips=

C
12

0.2 kips=
C

6
0.2 kips=

Maximum Bending Stress in Plate =

fbp

i

4 C
i

 MA
i



Beff tbp
2







 25.3 ksi=:=

Allowable Bending Stress in Plate = Fbp 0.9 Fybp 32.4 ksi=:=

Plate Bending Stress % of Capacity =
fbp

Fbp
78.2 %=

Condition3 = Condition3 if
fbp

Fbp
1.00< "Ok", "Overstressed", 









:=

Condition3 "Ok"=
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 Configuration 2 - 4 Bolts Above Bend Line:

Geometric Layout Data:

 Distance from Bolts to Centroid of Pole:

d1 14.5in:= d2 10.6in:= d3 3.9in:= (User Input)

 Critical Distances For Bending in Plate:
(User Input)

ma1 8.1in:= ma2 4.2in:=

Effective Width of Baseplate for Bending = Beff 24.3in:= (User Input)

Flange Bolt Analysis:

 Calculated Flange Bolt Properties:

Polar Moment of Inertia = Ip d1( )2 4 d2( )2 4+ d3( )2 4+



 1351.3 in

2
=:=

 Check Flange Bolt Tension Force:

Maximum Tensile Force = TMax OM
d1

Ip


Axial

N
- 6.7 kips=:=

Maximum Shear Force = VMax
Shear

N
0.5 kips=:=

Design Tensile Strength = ΦRnt 0.75 Fub An( ) 30.1 kips=:=

Bolt Tension % of Capacity =
TMax

ΦRnt
22.23 %=

Condition1 = Condition1 if
TMax

ΦRnt
1.00 "OK", "Overstressed", 









:=

Condition1 "OK"=

Design Shear Strength = ΦRnv 0.75 0.35 Fub Ag( ) 13.9 kips=:=

Condition2 = Condition2 if
VMax

ΦRnv









2
TMax

ΦRnt









2

+ 1.00 "OK", "Overstressed", 











:=

Condition2 "OK"=
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Flange Plate Analysis:

Force from Bolts = C1

OM d1

Ip

Axial

N
+ 7.009 kips=:=

C2

OM d2

Ip

Axial

N
+ 5.166 kips=:=

Applied Bending Stress in Plate =
fbp

4 2C1 ma1 2C2 ma2+( )

Beff tbp
2


25.83 ksi=:=

Allowable Bending Stress in Plate = Fbp 0.9 Fybp 32.4 ksi=:=

Plate Bending Stress % of Capacity =
fbp

Fbp
79.7 %=

Condition2= = Condition2 if
fbp

Fbp
1.00< "Ok", "Overstressed", 









:=

Condition2 "Ok"=

Flange Bolts and Flange Plate.xmcd.xmcd Page 6.3-6



Subject:

Location:
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NESC - Loads

Waterford, CT

Prepared by: T.J.L Checked by: C.F.C. 
Job No. 23009.10

Basic Components

Heavy Wind Pressure = ≔p ⋅4.00 psf (User Input NESC 2023 Figure 250-1 & Table 250-1)

Basic Windspeed = ≔V 120 mph (User Input)

Radial Ice Thickness = ≔Ir ⋅0.50 in (User Input NESC 2023 Figure 250-1 & Table 250-1)

Radial Ice Density = ≔Id 56.0 pcf (User Input)

Factors for Extreme Wind Calculation

Top of Mast = ≔TME 97.5 ft (User Input)

Multiplier Gust Response Factor = ≔m 1.25 (User Input - Only for NESC Extreme wind case)

Velocity Pressure Coefficient = ≔Kz =⋅2.01
⎛
⎜
⎝
――
TME

900

⎞
⎟
⎠

――
2

9.5

1.259 (NESC 2023 Table 250-2)

Turbulence Intensity Constant = ≔Cexp 0.2 (NESC 2023 Table 250-3)

Integral Length Scale of Turbulence Constant = ≔Ls 220 (NESC 2023 Table 250-3)

Effective Height = ≔zs =⋅0.67 TME 65.325 (NESC 2023 Table 250-3)

Turbulence Intensity = ≔Iz =⋅Cexp

⎛
⎜
⎝
――
33

zs

⎞
⎟
⎠

―
1

6

0.178 (NESC 2023 Table 250-3)

Response Term = ≔Bt =
⎛
⎜
⎜
⎜⎝

――――――
1

⎛
⎜
⎜⎝

+1
⎛
⎜
⎜⎝

⋅0.56 ―
zs

Ls

⎞
⎟
⎟⎠

⎞
⎟
⎟⎠

⎞
⎟
⎟
⎟⎠

0.5

0.926 (NESC 2023 Table 250-3)

Gust Response Factor = ≔Grf =――――――
⎛⎝ +1 ⎛⎝ ⋅⋅4.61 Iz Bt

⎞⎠⎞⎠
⎛⎝ +1 ⋅6.1 Iz⎞⎠

0.844 (NESC 2023 Table 250-3)

Wind Pressure = ≔qz =⋅⋅⋅⋅0.00256 Kz V2 Grf psf 39.1 ――
lb

ft2
(NESC 2023 Section 250.C.1)

NESC Extreme Ice w/ Wind Components

Heavy Wind Pressure = ≔pex ⋅6.4 psf (User Input NESC 2023 Figure 250-3 & Table 250-4)

Radial Ice Thickness = ≔Irex ⋅0.75 in (User Input NESC 2023 Figure 250-3)

Shape Factors 

Shape Factor for Round Members = ≔CdR 1.3 (User Input)

Shape Factor for Flat Members = ≔CdF 1.6 (User Input)

Shape Factor for Open Lattice = ≔CdOL 3.2 (User Input)

Shape Factor for Coax Cables Attached to Pole = ≔Cdcoax 1.6 (User Input)

Overload Factors

Overload Factors for Wind Loads:

NESC Heavy Loading = 2.5 (User Input) Apply in Risa-3D Analysis

NESC Extreme Loading = 1.0 (User Input) Apply in Risa-3D Analysis

NESC Extreme Ice w/ Wind Loading = 1.0 (User Input) Apply in Risa-3D Analysis

Overload Factors for Vertical Loads:

NESC Heavy Loading = 1.5 (User Input) Apply in Risa-3D Analysis

NESC Extreme Loading = 1.0 (User Input) Apply in Risa-3D Analysis

NESC Extreme Ice w/ Wind Loading = 1.0 (User Input) Apply in Risa-3D Analysis

Development of Wind & Ice Load on Mast
Section 7 Page 1 of 8



Subject:

Location:

Rev. 3: 2/29/24

NESC - Loads

Waterford, CT

Prepared by: T.J.L Checked by: C.F.C. 
Job No. 23009.10

Development of Wind & Ice Load on Mast

Mast Data: (Pipe 12. Sch. 40)

Mast Shape = Round (User Input)

Mast Diameter = ≔Dmast ⋅12.75 in (User Input)

Mast Length = ≔Lmast ⋅10 ft (User Input)

Mast Thickness = ≔tmast ⋅0.375 in (User Input)

Gravity Loads (without ice)

Weight of the Mast = Self Weight (Computed internally by Risa-3D) BLC 1

Gravity Loads (ice only)

Ice Area per Linear Foot = ≔Aimast =⋅―
π

4
⎛⎝ -⎛⎝ +Dmast ⋅Ir 2⎞⎠2 Dmast

2 ⎞⎠ 0.1 ft2 sq in

Weight of Ice on Mast = ≔WICEmast =⋅Id Aimast 8 ―
lb

ft
BLC 3

Gravity Loads (Extreme ice only)

Extreme Ice Area per Linear Foot = ≔Aimast =⋅―
π

4
⎛⎝ -⎛⎝ +Dmast ⋅Irex 2⎞⎠2 Dmast

2 ⎞⎠ 0.2 ft2 sq in

Weight of Extreme Ice on Mast = ≔WICEmast =⋅Id Aimast 12 ―
lb

ft
BLC 4

Wind Load (NESE Heavy)

Mast Projected Surface Area w/ Ice = ≔AICEmast =⎛⎝ +Dmast ⋅2 Ir⎞⎠ 1.146 ft (per ft)

Total Mast Wind Force w/ Ice = =⋅⋅p Cdcoax AICEmast 7 ―
lb

ft
BLC 5

Wind Load (NESC Extreme)

Mast Projected Surface Area = ≔Amast =Dmast 1.063 ft (per ft)

Total Mast Wind Force (Above Structure) = =⋅⋅⋅qz Cdcoax Amast m 83 ―
lb

ft
BLC 6

Wind Load (NESE Extreme Ice w/ Wind)

Mast Projected Surface Area w/ Ice = ≔AICEmast =⎛⎝ +Dmast ⋅2 Irex⎞⎠ 1.188 ft (per ft)

Total Mast Wind Force w/ Ice = =⋅⋅⋅pex Cdcoax AICEmast m 15 ―
lb

ft
BLC 7

Development of Wind & Ice Load on Antennas
Section 7 Page 2 of 8
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Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model = Commscope FFVV-65B-R2

Antenna Shape = Flat (User Input)

Antenna Height = ≔Lant ⋅71.969 in (User Input)

Antenna Width = ≔Want ⋅19.606 in (User Input)

Antenna Thickness = ≔Tant ⋅7.756 in (User Input)

Antenna Weight = ≔WTant ⋅70 lb (User Input)

Number of Antennas = ≔Nant 3 (User Input)

Gravity Load (without ice)

Weight of All Antennas = ≔Wtant1 =⋅WTant Nant 210 lb BLC 2

Gravity Load (ice only)

Volume of Each Antenna = ≔Vant =⋅⋅Lant Want Tant 10944 in3

Volume of Ice on Each Antenna = ≔Vice =-⋅⋅⎛⎝ +Lant ⋅2 Ir⎞⎠ ⎛⎝ +Want ⋅2 Ir⎞⎠ ⎛⎝ +Tant ⋅2 Ir⎞⎠ Vant 2222 in3

Weight of Ice on Each Antenna = ≔WICEant =⋅Vice Id 72 lb

Weight of Ice on All Antennas = ≔Wtice.ant1 =⋅WICEant Nant 216 lb BLC 3

Gravity Load (Extreme ice only)

Volume of Extreme Ice on Each Antenna = ≔Vice.ex =-⋅⋅⎛⎝ +Lant ⋅2 Irex⎞⎠ ⎛⎝ +Want ⋅2 Irex⎞⎠ ⎛⎝ +Tant ⋅2 Irex⎞⎠ Vant 3409 in3

Weight of Extreme Ice on Each Antenna = ≔WICE.exant =⋅Vice.ex Id 110 lb

Weight of Extreme Ice on All Antennas = ≔Wtice.ex.ant1 =⋅WICE.exant Nant 331 lb BLC 4
≔ϕ ⋅0 deg

Wind Load (NESC Heavy)

Surface Area for One Antenna w/ Ice = ≔SAICEant =⋅⎛⎝ +Lant ⋅2 Ir⎞⎠ ⎛⎝ +Want ⋅2 Ir⎞⎠ 10.4 ft2

Antenna Projected Surface Area w/ Ice = ≔AICEant =⋅SAICEant Nant 31.3 ft2

Total Antenna Wind Force w/ Ice = ≔Fiant1 =⋅⋅p CdF AICEant 200 lb BLC 5

Wind Load (NESC Extreme)

Surface Area for One Antenna = ≔SAant =⋅Lant Want 9.8 ft2

Antenna Projected Surface Area = ≔Aant =⋅SAant Nant 29.4 ft2

Total Antenna Wind Force = ≔Fant1 =⋅⋅⋅qz CdF Aant m 2301 lb BLC 6

Wind Load (NESC Extreme Ice w/ Wind)

Surface Area for One Antenna w/ Extreme Ice = ≔SAICE.exant =⋅⎛⎝ +Lant ⋅2 Irex⎞⎠ ⎛⎝ +Want ⋅2 Irex⎞⎠ 10.8 ft2

Antenna Projected Surface Area w/ Extreme Ice = ≔AICE.exant =⋅SAICE.exant Nant 32.3 ft2

Total Antenna Wind Force w/ Extreme Ice = ≔Fiex.ant1 =⋅⋅⋅pex CdF AICE.exant m 414 lb BLC 7

Development of Wind & Ice Load on Antennas
Section 7 Page 3 of 8
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Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model = Samsung RF4450t-71A

Antenna Shape = Flat (User Input)

Antenna Height = ≔Lant ⋅16.5 in (User Input)

Antenna Width = ≔Want ⋅15 in (User Input)

Antenna Thickness = ≔Tant ⋅11 in (User Input)

Antenna Weight = ≔WTant ⋅100 lb (User Input)

Number of Antennas = ≔Nant 3 (User Input)

Gravity Load (without ice)

Weight of All Antennas = ≔Wtant2 =⋅WTant Nant 300 lb BLC 2

Gravity Load (ice only)

Volume of Each Antenna = ≔Vant =⋅⋅Lant Want Tant 2723 in3

Volume of Ice on Each Antenna = ≔Vice =-⋅⋅⎛⎝ +Lant ⋅2 Ir⎞⎠ ⎛⎝ +Want ⋅2 Ir⎞⎠ ⎛⎝ +Tant ⋅2 Ir⎞⎠ Vant 637 in3

Weight of Ice on Each Antenna = ≔WICEant =⋅Vice Id 21 lb

Weight of Ice on All Antennas = ≔Wtice.ant2 =⋅WICEant Nant 62 lb BLC 3

Gravity Load (Extreme ice only)

Volume of Extreme Ice on Each Antenna = ≔Vice.ex =-⋅⋅⎛⎝ +Lant ⋅2 Irex⎞⎠ ⎛⎝ +Want ⋅2 Irex⎞⎠ ⎛⎝ +Tant ⋅2 Irex⎞⎠ Vant 990 in3

Weight of Extreme Ice on Each Antenna = ≔WICE.exant =⋅Vice.ex Id 32 lb

Weight of Extreme Ice on All Antennas = ≔Wtice.ex.ant2 =⋅WICE.exant Nant 96 lb BLC 4

Wind Load (NESC Heavy)

Surface Area for One Antenna w/ Ice = ≔SAICEant =⋅⎛⎝ +Lant ⋅2 Ir⎞⎠ ⎛⎝ +Want ⋅2 Ir⎞⎠ 1.9 ft2

Antenna Projected Surface Area w/ Ice = ≔AICEant =⋅SAICEant Nant 5.8 ft2

Total Antenna Wind Force w/ Ice = ≔Fiant2 =⋅⋅p CdF AICEant 37 lb BLC 5

Wind Load (NESC Extreme)

Surface Area for One Antenna = ≔SAant =⋅Lant Want 1.7 ft2

Antenna Projected Surface Area = ≔Aant =⋅SAant Nant 5.2 ft2

Total Antenna Wind Force = ≔Fant2 =⋅⋅⋅qz CdF Aant m 404 lb BLC 6

Wind Load (NESC Extreme Ice w/ Wind)

Surface Area for One Antenna w/ Extreme Ice = ≔SAICE.exant =⋅⎛⎝ +Lant ⋅2 Irex⎞⎠ ⎛⎝ +Want ⋅2 Irex⎞⎠ 2.1 ft2

Antenna Projected Surface Area w/ Extreme Ice = ≔AICE.exant =⋅SAICE.exant Nant 6.2 ft2

Total Antenna Wind Force w/ Extreme Ice = ≔Fiex.ant2 =⋅⋅⋅pex CdF AICE.exant m 79 lb BLC 7
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Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model = Samsung RF4451d-70A

Antenna Shape = Flat (User Input)

Antenna Height = ≔Lant ⋅15 in (User Input)

Antenna Width = ≔Want ⋅15 in (User Input)

Antenna Thickness = ≔Tant ⋅8.9 in (User Input)

Antenna Weight = ≔WTant ⋅70 lb (User Input)

Number of Antennas = ≔Nant 3 (User Input)

Gravity Load (without ice)

Weight of All Antennas = ≔Wtant3 =⋅WTant Nant 210 lb BLC 2

Gravity Load (ice only)

Volume of Each Antenna = ≔Vant =⋅⋅Lant Want Tant 2003 in3

Volume of Ice on Each Antenna = ≔Vice =-⋅⋅⎛⎝ +Lant ⋅2 Ir⎞⎠ ⎛⎝ +Want ⋅2 Ir⎞⎠ ⎛⎝ +Tant ⋅2 Ir⎞⎠ Vant 532 in3

Weight of Ice on Each Antenna = ≔WICEant =⋅Vice Id 17 lb

Weight of Ice on All Antennas = ≔Wtice.ant3 =⋅WICEant Nant 52 lb BLC 3

Gravity Load (Extreme ice only)

Volume of Extreme Ice on Each Antenna = ≔Vice.ex =-⋅⋅⎛⎝ +Lant ⋅2 Irex⎞⎠ ⎛⎝ +Want ⋅2 Irex⎞⎠ ⎛⎝ +Tant ⋅2 Irex⎞⎠ Vant 829 in3

Weight of Extreme Ice on Each Antenna = ≔WICE.exant =⋅Vice.ex Id 27 lb

Weight of Extreme Ice on All Antennas = ≔Wtice.ex.ant3 =⋅WICE.exant Nant 81 lb BLC 4

Wind Load (NESC Heavy)

Surface Area for One Antenna w/ Ice = ≔SAICEant =⋅⎛⎝ +Lant ⋅2 Ir⎞⎠ ⎛⎝ +Want ⋅2 Ir⎞⎠ 1.8 ft2

Antenna Projected Surface Area w/ Ice = ≔AICEant =⋅SAICEant Nant 5.3 ft2

Total Antenna Wind Force w/ Ice = ≔Fiant3 =⋅⋅p CdF AICEant 34 lb BLC 5

Wind Load (NESC Extreme)

Surface Area for One Antenna = ≔SAant =⋅Lant Want 1.6 ft2

Antenna Projected Surface Area = ≔Aant =⋅SAant Nant 4.7 ft2

Total Antenna Wind Force = ≔Fant3 =⋅⋅⋅qz CdF Aant m 367 lb BLC 6

Wind Load (NESC Extreme Ice w/ Wind)

Surface Area for One Antenna w/ Extreme Ice = ≔SAICE.exant =⋅⎛⎝ +Lant ⋅2 Irex⎞⎠ ⎛⎝ +Want ⋅2 Irex⎞⎠ 1.9 ft2

Antenna Projected Surface Area w/ Extreme Ice = ≔AICE.exant =⋅SAICE.exant Nant 5.7 ft2

Total Antenna Wind Force w/ Extreme Ice = ≔Fiex.ant3 =⋅⋅⋅pex CdF AICE.exant m 73 lb BLC 7
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Development of Wind & Ice Load on Antennas

Antenna Data:

Antenna Model = Raycap RDIDC-9181-PF-48

Antenna Shape = Flat (User Input)

Antenna Height = ≔Lant ⋅18.97 in (User Input)

Antenna Width = ≔Want ⋅16.20 in (User Input)

Antenna Thickness = ≔Tant ⋅9.64 in (User Input)

Antenna Weight = ≔WTant ⋅25 lb (User Input)

Number of Antennas = ≔Nant 1 (User Input)

Gravity Load (without ice)

Weight of All Antennas = ≔Wtant4 =⋅WTant Nant 25 lb BLC 2

Gravity Load (ice only)

Volume of Each Antenna = ≔Vant =⋅⋅Lant Want Tant 2963 in3

Volume of Ice on Each Antenna = ≔Vice =-⋅⋅⎛⎝ +Lant ⋅2 Ir⎞⎠ ⎛⎝ +Want ⋅2 Ir⎞⎠ ⎛⎝ +Tant ⋅2 Ir⎞⎠ Vant 692 in3

Weight of Ice on Each Antenna = ≔WICEant =⋅Vice Id 22 lb

Weight of Ice on All Antennas = ≔Wtice.ant4 =⋅WICEant Nant 22 lb BLC 3

Gravity Load (Extreme ice only)

Volume of Extreme Ice on Each Antenna = ≔Vice.ex =-⋅⋅⎛⎝ +Lant ⋅2 Irex⎞⎠ ⎛⎝ +Want ⋅2 Irex⎞⎠ ⎛⎝ +Tant ⋅2 Irex⎞⎠ Vant 1074 in3

Weight of Extreme Ice on Each Antenna = ≔WICE.exant =⋅Vice.ex Id 35 lb

Weight of Extreme Ice on All Antennas = ≔Wtice.ex.ant4 =⋅WICE.exant Nant 35 lb BLC 4

Wind Load (NESC Heavy)

Surface Area for One Antenna w/ Ice = ≔SAICEant =⋅⎛⎝ +Lant ⋅2 Ir⎞⎠ ⎛⎝ +Want ⋅2 Ir⎞⎠ 2.4 ft2

Antenna Projected Surface Area w/ Ice = ≔AICEant =⋅SAICEant Nant 2.4 ft2

Total Antenna Wind Force w/ Ice = ≔Fiant4 =⋅⋅p CdF AICEant 15 lb BLC 5

Wind Load (NESC Extreme)

Surface Area for One Antenna = ≔SAant =⋅Lant Want 2.1 ft2

Antenna Projected Surface Area = ≔Aant =⋅SAant Nant 2.1 ft2

Total Antenna Wind Force = ≔Fant4 =⋅⋅⋅qz CdF Aant m 167 lb BLC 6

Wind Load (NESC Extreme Ice w/ Wind)

Surface Area for One Antenna w/ Extreme Ice = ≔SAICE.exant =⋅⎛⎝ +Lant ⋅2 Irex⎞⎠ ⎛⎝ +Want ⋅2 Irex⎞⎠ 2.5 ft2

Antenna Projected Surface Area w/ Extreme Ice = ≔AICE.exant =⋅SAICE.exant Nant 2.5 ft2

Total Antenna Wind Force w/ Extreme Ice = ≔Fiex.ant4 =⋅⋅⋅pex CdF AICE.exant m 32 lb BLC 7
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Development of Wind & Ice Load on Antenna Mounts

Mount Data:

Mount Type = (2) SitePro Dual Mount Assemblies (UDS-NP) 
w/ (6) 2 Std. x 6'-0" pipe masts.

Mount Shape = Flat (User Input)

Mount Projected Surface Area = ≔CdAa ⋅17.2 sf (User Input)

Mount Projected Surface Area w/ Ice = ≔CdAaice ⋅22.3 sf (User Input)

Mount Projected Surface Area w/ Extreme Ice = ≔CdAaice.ex ⋅24.9 sf (User Input)

Mount Weight = ≔WTmnt ⋅844 lb (User Input)

Mount Weight w/ Ice = ≔WTmnt.ice ⋅1002 lb (User Input)

Mount Weight w/ Extreme Ice = ≔WTmnt.ice.ex ⋅1097 lb (User Input)

Gravity Loads (without ice) 

Weight of All Mounts = ≔Wtmnt1 =WTmnt 844 lb lbs BLC 2

Gravity Load (ice only)

Weight of Ice on All Mounts = ≔Wtice.mnt1 =⎛⎝ -WTmnt.ice WTmnt
⎞⎠ 158 lb lbs BLC 3

Gravity Load (Extreme ice only)

Weight of Extreme Ice on All Mounts = ≔Wtice.ex.mnt1 =⎛⎝ -WTmnt.ice.ex WTmnt
⎞⎠ 253 lb lbs BLC 4

Wind Load (NESC Heavy)

Total Mount Wind Force w/ Ice = ≔Fimnt1 =⋅p CdAaice 89 lb lbs BLC 5

Wind Load (NESC Extreme)

Total Mount Wind Force = ≔Fmnt1 =⋅⋅qz CdAa m 842 lb lbs BLC 6

Wind Load (NESC Extreme Ice w/ Wind)

Total Mount Wind Force w/ Extreme Ice = ≔Fiex.mnt1 =⋅⋅pex CdAaice.ex m 199 lb lbs BLC 7

Total Pipe Length = ≔TPL =⋅⋅6 ft 6 36 ft

Total Antenna Length = ≔TAL =++⋅⋅72 in 3 ⋅⋅16.5 in 3 ⋅⋅15 in 3 25.875 ft

Exposed Pipe Area = ≔ExPA =⋅⋅(( -TPL TAL)) 2.375 in 2.004 ft2

CaAa = =++⋅1.3 ExPA ⋅⋅⋅⋅(( ⋅3.5 in)) 60 in 6 1.3 ⋅⋅⋅⋅⋅4 in 12 in 6 1.6 17.18 ft2

Exposed Pipe Area (with Ice) = ≔ExPA =⋅(( -TPL TAL)) (( +⋅2.375 in ⋅2 Ir)) 2.848 ft2

CaAa (with ice) = =++⋅1.3 ExPA ⋅⋅⋅⋅(( +⋅3.5 in ⋅2 Ir)) 60 in 6 1.3 ⋅⋅⋅⋅(( +⋅4 in ⋅2 Ir)) 12 in 6 1.6 22.3 ft2

Exposed Pipe Area (with Extreme Ice) = ≔ExPA =⋅(( -TPL TAL)) ⎛⎝ +⋅2.375 in ⋅2 Irex⎞⎠ 3.27 ft2

CaAa (with Extreme ice) = =++⋅1.3 ExPA ⋅⋅⋅⋅⎛⎝ +⋅3.5 in ⋅2 Irex⎞⎠ 60 in 6 1.3 ⋅⋅⋅⋅⎛⎝ +⋅4 in ⋅2 Irex⎞⎠ 12 in 6 1.6 24.9 ft2

Mount Weight = =+⋅⋅356 lb 2 ⋅⋅⋅⋅3.66 plf 6 ft 6 844 lb

=⋅
⎛
⎜
⎝

++⋅⋅⋅⋅⎛⎝ -⎛⎝ +⋅2.375 in ⋅2 Irex⎞⎠
2 (( ⋅2.375 in))2 ⎞⎠ ―

π

4
72 in 6 ⋅⋅⋅⋅⎛⎝ -⎛⎝ +⋅3.5 in ⋅2 Irex⎞⎠

2 (( ⋅3.5 in))2 ⎞⎠ ―
π

4
60 in 6 ⋅⋅⋅⎛⎝ -⎛⎝ +⋅4 in ⋅2 Irex⎞⎠

2 (( ⋅4 in))2 ⎞⎠ 12 in 6
⎞
⎟
⎠

((Id)) 253 lb

=⋅
⎛
⎜
⎝

++⋅⋅⋅⋅⎛⎝ -(( +⋅2.375 in ⋅2 Ir))2 (( ⋅2.375 in))2 ⎞⎠ ―
π

4
72 in 6 ⋅⋅⋅⋅⎛⎝ -(( +⋅3.5 in ⋅2 Ir))2 (( ⋅3.5 in))2 ⎞⎠ ―

π

4
60 in 6 ⋅⋅⋅⎛⎝ -(( +⋅4 in ⋅2 Ir))2 (( ⋅4 in))2 ⎞⎠ 12 in 6

⎞
⎟
⎠

((Id)) 158 lb
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⎛
⎜
⎝

++⋅⋅⋅⋅⎛⎝ -⎛⎝ +⋅2.375 in ⋅2 Irex⎞⎠
2 (( ⋅2.375 in))2 ⎞⎠ ―

π

4
72 in 6 ⋅⋅⋅⋅⎛⎝ -⎛⎝ +⋅3.5 in ⋅2 Irex⎞⎠

2 (( ⋅3.5 in))2 ⎞⎠ ―
π

4
60 in 6 ⋅⋅⋅⎛⎝ -⎛⎝ +⋅4 in ⋅2 Irex⎞⎠

2 (( ⋅4 in))2 ⎞⎠ 12 in 6
⎞
⎟
⎠

((Id)) 253 lb

Development of Wind & Ice Load on Coax Cables

Coax Cable Data:

Coax Type = 1-1/4" Hybrid Cable

Shape = Round (User Input)

Coax Outside Diameter = ≔Dcoax ⋅1.6 in (User Input)

Coax Cable Length = ≔Lcoax ⋅10 ft (User Input)

Weight of Coax per foot = ≔Wtcoax ⋅2.35 plf (User Input)

Total Number of Coax = ≔Ncoax 1 (User Input)

No. of Coax Projecting Outside Face of Member = ≔NPcoax 1 (User Input)

Gravity Loads (without ice)

Weight of all cables w/o ice = ≔WTcoax =⋅Wtcoax Ncoax 2 ―
lb

ft
BLC 2

Gravity Load (ice only)

Ice Area per Linear Foot = ≔Aicoax =⋅―
π

4
⎛⎝ -⎛⎝ +Dcoax ⋅2 Ir⎞⎠2 Dcoax

2 ⎞⎠ 3.3 in2

Ice Weight All Coax per foot = ≔WTicoax =⋅⋅Ncoax Id Aicoax 1 ―
lb

ft
BLC 3

Gravity Load (Extreme ice only)

Extreme Ice Area per Linear Foot = ≔Aicoax =⋅―
π

4
⎛⎝ -⎛⎝ +Dcoax ⋅2 Irex⎞⎠

2 Dcoax
2 ⎞⎠ 5.5 in2

Extreme Ice Weight All Coax per foot = ≔WTicoax =⋅⋅Ncoax Id Aicoax 2 ―
lb

ft
BLC 4

Wind Load (NESC Heavy)

Coax projected surface area w/ Ice = ≔AICEcoax =⋅NPcoax
⎛⎝ +Dcoax ⋅2 Ir⎞⎠ 2.6 in

Total Coax Wind Force w/ Ice = ≔Ficoax =⋅⋅p Cdcoax AICEcoax 1 ―
lb

ft
BLC 5

Wind Load (NESC Extreme)

Coax projected surface area = ≔Acoax =⎛⎝ ⋅NPcoax Dcoax
⎞⎠ 1.6 in

Total Coax Wind Force (Above NU Structure) = ≔Fcoax =⋅⋅⋅qz Cdcoax Acoax m 10 ―
lb

ft BLC 6

Wind Load (NESC Extreme Ice w/ Wind)

Coax projected surface area w/ Ice = ≔AICEcoax =⋅NPcoax
⎛⎝ +Dcoax ⋅2 Irex⎞⎠ 3.1 in

Total Coax Wind Force w/ Ice = ≔Ficoax =⋅⋅⋅pex Cdcoax AICEcoax m 3 ―
lb

ft
BLC 7

Section 7 Page 8 of 8



Company
Designer
Job Number
Model Name

:
:
:
:

CENTEK Engineering, Inc.
TJL
23009.10 / Dish BOBOS00935A
Structure # 6063A - Mast

Checked By : __________

RISA-3D Version 21 [ NESC.r3d ] Page 1

Model Settings

Number of Reported Sections 5
Number of Internal Sections 100
Member Area Load Mesh Size (in2) 144
Consider Shear Deformation Yes
Consider Torsional Warping Yes
Approximate Mesh Size (in) 12
Transfer Forces Between Intersecting Wood Walls Yes
Increase Wood Wall Nailing Capacity for Wind Loads Yes
Include P-Delta for Walls Yes
Optimize Masonry and Wood Walls No
Maximum Number of Iterations 3
Single No
Multiple (Optimum) Yes
Maximum No

Global Axis corresponding to vertical direction Y
Convert Existing Data Yes
Default Global Plane for z-axis XZ
Plate Local Axis Orientation Nodal

Hot Rolled Steel AISC 14th (360-10): LRFD
Stiffness Adjustment Yes (Iterative)
Notional Annex None
Connections AISC 14th (360-10): ASD
Cold Formed Steel AISI 1999: ASD
Stiffness Adjustment Yes (Iterative)
Wood AF&PA NDS-91/97: ASD
Temperature < 100F
Concrete ACI 318-02
Masonry ACI 530-05: ASD
Aluminum AA ADM1-05: ASD
Structure Type Building
Stiffness Adjustment Yes (Iterative)
Stainless AISC 14th (360-10): ASD
Stiffness Adjustment Yes (Iterative)

Analysis Methodology PCA Load Contour Method
Parme Beta Factor 0.65

Compression Stress Block Rectangular Stress Block
Analyze using Cracked Sections Yes
Leave room for horizontal rebar splices (2*d bar spacing) Yes
List forces which were ignored for design in the Detail Report Yes

Column Min Steel 1
Column Max Steel 8
Rebar Material Spec ASTM A615
Warn if beam-column framing arrangement is not understood No
Number of Shear Regions 4
Region 2 & 3 Spacing Increase Increment (in) 4

Code UBC 1997
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Model Settings (Continued)

Occupancy Cat 4
Seismic Zone 3
Base Elevation (ft)
Include the weight of the structure in base shear calcs No
Ca 0.36
Cv 0.54
T Z (sec)
T X (sec)
CtZ 0.035
CtX 0.035
R Z 8.5
R X 8.5
Ω0Z 1
Ω0X 1
ρ Z 1
ρ X 1
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Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Yield [ksi] Ry Fu [ksi] Rt
1 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
2 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.2
3 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.2
4 A500 Gr.42 29000 11154 0.3 0.65 0.49 42 1.3 58 1.1
5 A500 Gr.46 29000 11154 0.3 0.65 0.49 46 1.2 62 1.1
6 A53 Gr. B 29000 11154 0.3 0.65 0.49 35 1.5 60 1.2

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rule Area [in²] Iyy [in⁴] Izz [in⁴] J [in⁴]
1 Mast PIPE_12.0 Column Pipe A500 Gr.42 Typical 13.7 262 262 523

Hot Rolled Steel Design Parameters

Label Shape Length [ft] Channel Conn. a [ft] Function
1 M1 Mast 10 N/A N/A Lateral

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule
1 M1 BOTCONNECTION TOPMAST Mast Column Pipe A500 Gr.42 Typical

Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 BOTCONNECTION 0 0 0
2 TOPMAST 0 10 0

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [k/in] X Rot [k-ft/rad] Y Rot [k-ft/rad] Z Rot [k-ft/rad]
1 BOTCONNECTION Reaction Reaction Reaction Reaction Reaction Reaction

Member Point Loads (BLC 2 : Weight of Appurtenances)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 Y -0.21 9
2 M1 Y -0.3 9
3 M1 Y -0.21 9
4 M1 Y -0.025 9
5 M1 Y -0.844 9

Member Point Loads (BLC 3 : Weight of Ice Only on Struct)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 Y -0.216 9
2 M1 Y -0.062 9
3 M1 Y -0.052 9
4 M1 Y -0.022 9
5 M1 Y -0.158 9
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Member Point Loads (BLC 4 : Weight of Extreme Ice Only)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 Y -0.331 9
2 M1 Y -0.096 9
3 M1 Y -0.081 9
4 M1 Y -0.035 9
5 M1 Y -0.253 9

Member Point Loads (BLC 5 : NESC Heavy Wind on Structure)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 X 0.2 9
2 M1 X 0.037 9
3 M1 X 0.034 9
4 M1 X 0.015 9
5 M1 X 0.089 9

Member Point Loads (BLC 6 : NESC Extreme Wind on Structure)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 X 2.301 9
2 M1 X 0.404 9
3 M1 X 0.367 9
4 M1 X 0.167 9
5 M1 X 0.842 9

Member Point Loads (BLC 7 : NESC Extreme Ice w/ Wind on Stru)

Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1 M1 X 0.414 9
2 M1 X 0.079 9
3 M1 X 0.073 9
4 M1 X 0.032 9
5 M1 X 0.199 9

Member Distributed Loads (BLC 2 : Weight of Appurtenances)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
1 M1 Y -0.002 -0.002 0 6

Member Distributed Loads (BLC 3 : Weight of Ice Only on Struct)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
1 M1 Y -0.008 -0.008 0 %100
2 M1 Y -0.001 -0.001 0 6

Member Distributed Loads (BLC 4 : Weight of Extreme Ice Only)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
1 M1 Y -0.012 -0.012 0 %100
2 M1 Y -0.002 -0.002 0 6
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Member Distributed Loads (BLC 5 : NESC Heavy Wind on Structure)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
1 M1 X 0.007 0.007 0 %100
2 M1 X 0.001 0.001 0 6

Member Distributed Loads (BLC 6 : NESC Extreme Wind on Structure)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
1 M1 X 0.083 0.083 0 %100
2 M1 X 0.01 0.01 0 6

Member Distributed Loads (BLC 7 : NESC Extreme Ice w/ Wind on Stru)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
1 M1 X 0.015 0.015 0 %100
2 M1 X 0.003 0.003 0 6

Basic Load Cases

BLC Description Category Y Gravity Point Distributed
1 Self Weight (Mast) None -1
2 Weight of Appurtenances None 5 1
3 Weight of Ice Only on Struct None 5 2
4 Weight of Extreme Ice Only None 5 2
5 NESC Heavy Wind on Structure None 5 2
6 NESC Extreme Wind on Structure None 5 2
7 NESC Extreme Ice w/ Wind on Stru None 5 2

Load Combinations

Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor
1 NESC Heavy Wind on PCS Structure Yes Y 1 1.5 2 1.5 3 1.5 5 2.5
2 NESC Extreme Wind on PCS Structure Yes Y 1 1 2 1 6 1
3 NESC Extreme Ice w/ Wind on PCS Structure Yes Y 1 1 2 1 4 1 7 1
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Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]
0 1 BOTCONNECTION -1.128 3.995 0 0 0 9.371
1 1 Totals: -1.128 3.995 0
2 1 COG (ft): X: 0 Y: 8.139 Z: 0
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Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]
0 2 BOTCONNECTION -4.971 2.067 0 0 0 41.091
1 2 Totals: -4.971 2.067 0
2 2 COG (ft): X: 0 Y: 8.063 Z: 0
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Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]
0 3 BOTCONNECTION -0.965 2.995 0 0 0 7.986
1 3 Totals: -0.965 2.995 0
2 3 COG (ft): X: 0 Y: 8.169 Z: 0
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Job No.  23009.10

Coax Cable on Pole

Coaxial Cable Span ≔CoaxSpan ⋅10 ft (User Input)

Heavy Wind Pressure = ≔p ⋅4 psf (User Input NESC 2023 Figure 250-1 & Table 250-1)

Radial Ice Thickness = ≔Ir ⋅0.5 in (User Input NESC 2023 Figure 250-1 & Table 250-1)

Extreme Ice w/ Wind Pressure = ≔pex ⋅6.4 psf (User Input NESC 2023 Figure 250-3 & Table 250-4)

Extreme Radial Ice Thickness = ≔Irex ⋅0.75 in (User Input NESC 2023 Figure 250-3)

Radial Ice Density = ≔Id ⋅56 pcf (User Input)

Basic Windspeed = ≔V 120 mph (User Input)

Height to Top of Coax Above Grade = ≔TC 85 ft (User Input)

Multiplier Gust Response Factor = ≔m 1.00 (User Input - Only for NESC Extreme wind case)

Velocity Pressure Coefficient = ≔Kz =⋅2.01
⎛
⎜
⎝
―――

⋅0.67 TC

900

⎞
⎟
⎠

――
2

9.5

1.124 (NESC 2023 Table 250-2)

Turbulence Intensity Constant = ≔Cexp 0.2 (NESC 2023 Table 250-3)

Integral Length Scale of Turbulence Constant = ≔Ls 220 (NESC 2023 Table 250-3)

Effective Height = ≔zs =⋅0.67 TC 56.95 (NESC 2023 Table 250-3)

Turbulence Intensity = ≔Iz =⋅Cexp

⎛
⎜
⎝
――
33

zs

⎞
⎟
⎠

―
1

6

0.183 (NESC 2023 Table 250-3)

Response Term = ≔Bt =
⎛
⎜
⎜
⎜⎝

――――――
1

⎛
⎜
⎜⎝

+1
⎛
⎜
⎜⎝

⋅0.56 ―
zs

Ls

⎞
⎟
⎟⎠

⎞
⎟
⎟⎠

⎞
⎟
⎟
⎟⎠

0.5

0.935 (NESC 2023 Table 250-3)

Gust Response Factor = ≔Grf =――――――
⎛⎝ +1 ⎛⎝ ⋅⋅4.61 Iz Bt

⎞⎠⎞⎠
⎛⎝ +1 ⋅6.1 Iz⎞⎠

0.845 (NESC 2023 Table 250-3)

Wind Pressure = ≔qz =⋅⋅⋅0.00256 Kz V2 Grf 35 psf (NESC 2023 Section 250.C.1)

Diameter of Coax Cable = ≔Dcoax ⋅1.6 in (User Input)

Weight of Coax Cable = ≔Wcoax ⋅2.35 plf (User Input)

Number of Coax Cables = ≔Ncoax 1 (User Input)

Number of Projected Coax Cables = ≔NPcoax 1 (User Input)

≔Cdcoax 1.6Shape Factor = (User Input)
Section 9 1 of 2
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Shape Factor = ≔Cdcoax 1.6 (User Input)

Overload Factor for NESC Heavy Wind Transverse Load = ≔OFHWT 2.5 (User Input)

Overload Factor for NESC Heavy Wind Vertical Load = ≔OFHWV 1.5 (User Input)

Overload Factor for NESC Extreme Wind Transverse Load = ≔OFEWT 1.0 (User Input)

Overload Factor for NESC Extreme Wind Vertical Load = ≔OFEWV 1.0 (User Input)

Overload Factor for NESC Extreme Ice w/ Wind Transverse Load = ≔OFEIT 1.0 (User Input)

Overload Factor for NESC Extreme Ice w/ Wind Vertical Load = ≔OFEIV 1.0 (User Input)

Projected width without Ice = ≔A =⎛⎝ ⋅NPcoax Dcoax
⎞⎠ 1.6 in

Projected width with Ice = ≔Aice =⎛⎝ +⋅NPcoax Dcoax ⋅2 Ir⎞⎠ 2.6 in

Projected width with Extreme Ice = ≔Aice.ex =⎛⎝ +⋅NPcoax Dcoax ⋅2 Irex
⎞⎠ 3.1 in

Ice Area per Liner Ft = ≔Aicoax =⋅―
π

4
⎛⎝ -⎛⎝ +Dcoax ⋅2 Ir⎞⎠2 Dcoax

2 ⎞⎠ 0.023 ft2

Weight of Ice on All Coax Cables = ≔Wice =⋅⋅Aicoax Id Ncoax 1.283 plf

Extreme Ice Area per Liner Ft = ≔Aicoax.ex =⋅―
π

4
⎛⎝ -⎛⎝ +Dcoax ⋅2 Irex

⎞⎠2 Dcoax
2 ⎞⎠ 0.038 ft2

Weight of Extreme Ice on All Coax Cables = ≔Wice.ex =⋅⋅Aicoax.ex Id Ncoax 2.153 plf

Heavy Wind Vertical Load =

≔Heavy_WIndVert

→――――――――――――
⎛⎝ ⋅⋅⎛⎝ +⋅Ncoax Wcoax Wice

⎞⎠ CoaxSpan OFHWV
⎞⎠

Heavy Wind Transverse Load =

≔Heavy_WindTrans

→――――――――――
⎛⎝ ⋅⋅⋅⋅p Aice Cdcoax CoaxSpan OFHWT

⎞⎠ =Heavy_WIndVert 54 lb =Heavy_WindTrans 35 lb

Extreme Wind Vertical Load =

≔Extreme_WindVert

→――――――――――
⎛⎝ ⋅⋅⋅Ncoax Wcoax CoaxSpan OFEWV

⎞⎠

Extreme Wind Transverse Load =

≔Extreme_WindTrans

→――――――――――――
⎛⎝ ⋅⋅⎛⎝ ⋅⋅⋅qz psf A Cdcoax

⎞⎠ CoaxSpan OFEWT
⎞⎠ =Extreme_WindVert 24 lb =Extreme_WindTrans 75 lb

Extreme Ice w/ Wind Vertical Load =

≔Extreme_IceVert

→――――――――――――
⎛⎝ ⋅⋅⎛⎝ +⋅Ncoax Wcoax Wice.ex

⎞⎠ CoaxSpan OFEIV
⎞⎠

Extreme Ice w/ Wind Transverse Load =

≔Extreme_IceTrans

→―――――――――――
⎛⎝ ⋅⋅⋅⋅pex Aice.ex Cdcoax CoaxSpan OFEIT

⎞⎠ =Extreme_IceVert 45 lb =Extreme_IceTrans 26 lb

Section 9 2 of 2
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Project Name : 23009.10 - Waterford
Project Notes: Eversource # 6063A/ Dish BOBOS00935A
Project File : J:\Jobs\2300900.WI\10_BOBOS00935A\05_Structural\Tower Analysis\Backup Documentation\Rev (3)\Calcs\PLS-Pole\cl&p structure # 6063A.pol
Date run     : 9:43:46 AM Friday, March 1, 2024
by           : PLS-POLE Version 18.01
Licensed to  : Centek Engineering Inc

Successfully performed nonlinear analysis

The model has 0 warnings.

Loads from file: J:\Jobs\2300900.WI\10_BOBOS00935A\05_Structural\Tower Analysis\Backup Documentation\Rev (3)\Calcs\PLS-Pole\cl&p # 6063A.lca

*** Analysis Results:

Maximum element usage is 89.46% for Steel Pole "6063A" in load case "NESC Heavy"
Maximum insulator usage is 41.44% for Clamp "12" in load case "NESC Extreme"

Foundation Design Forces For All Load Cases:

Note: loads are factored.

        Load Case  Foundation  Axial  Shear Resultant Bending Foundation
                  Description  Force  Force     Force  Moment      Usage
                              (kips) (kips)    (kips)  (ft-k)          %
------------------------------------------------------------------------
       NESC Heavy     6063A:g  57.80  94.07    110.40 5902.77       0.00
     NESC Extreme     6063A:g  34.23  86.11     92.66 5266.09       0.00
 NESC Extreme Ice     6063A:g  48.61  75.77     90.02 4783.30       0.00

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 Heavy 6063A:g -19.59 -92.00 -57.80  94.07 5766.45 -1261.29 5902.77  -0.04   0.00
     NESC Extreme 6063A:g -13.13 -85.10 -34.23  86.11 5193.95  -868.69 5266.09  -0.02   0.00
 NESC Extreme Ice 6063A:g -15.20 -74.23 -48.61  75.77 4681.70  -980.65 4783.30  -0.02   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 Heavy 6063A:t  7.55 33.94 -0.77     34.78  0.70 -3.11 -0.00
     NESC Extreme 6063A:t  5.48 30.56 -0.61     31.05  0.56 -2.82 -0.00
 NESC Extreme Ice 6063A:t  5.89 27.70 -0.51     28.33  0.55 -2.54 -0.00

Tubes Summary:

  Pole  Tube  Weight  Load Case  Maximum  Resultant
 Label  Num.                       Usage     Moment
               (lbs)                   %     (ft-k)
---------------------------------------------------
 6063A     1    6254 NESC Heavy    71.43    1701.94
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 6063A     2   12548 NESC Heavy    89.46    5902.77

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

Summary of Steel Pole Usages:

 Steel Pole Maximum  Load Case   Height Segment  Weight
      Label Usage %            AGL (ft)  Number   (lbs)
-------------------------------------------------------
      6063A   89.46 NESC Heavy      2.5      25 23196.9

Summary of Tubular Davit Usages:

 Tubular Davit Maximum  Load Case   Height Segment Weight
         Label Usage %            AGL (ft)  Number  (lbs)
---------------------------------------------------------
             1    1.53 NESC Heavy     77.4       1  113.1
             3    1.53 NESC Heavy     65.4       1  113.1
             5    1.53 NESC Heavy     53.4       1  113.1

*** Maximum Stress Summary for Each Load Case

Summary of Maximum Usages by Load Case:

        Load Case Maximum Element    Element
                  Usage %   Label       Type
--------------------------------------------
       NESC Heavy   89.46   6063A Steel Pole
     NESC Extreme   79.24   6063A Steel Pole
 NESC Extreme Ice   72.48   6063A Steel Pole

Summary of Steel Pole Usages by Load Case:

        Load Case Maximum Steel Pole   Height Segment
                  Usage %      Label AGL (ft)  Number
-----------------------------------------------------
       NESC Heavy   89.46      6063A      2.5      25
     NESC Extreme   79.24      6063A      2.5      25
 NESC Extreme Ice   72.48      6063A      2.5      25

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 Heavy 6063A   11 22.691   53.403 5766.445 -1261.293  42.511  214.363         4   229.048     3.688    85.02
     NESC Extreme 6063A   11 22.691   29.837 5193.946  -868.695  36.931  186.226         4   201.455     3.438    73.86
 NESC Extreme Ice 6063A   11 22.691   44.211 4681.700  -980.651  34.332  173.120         4   185.364     3.315    68.66

Summary of Tubular Davit Usages by Load Case:

        Load Case Maximum Tubular Davit   Height Segment
                  Usage %         Label AGL (ft)  Number
--------------------------------------------------------
       NESC Heavy    1.53             5     53.4       1
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     NESC Extreme    1.00             5     53.4       1
 NESC Extreme Ice    1.02             5     53.4       1

Summary of Insulator Usages:

 Insulator Insulator Maximum    Load Case Weight
     Label      Type Usage %               (lbs)
------------------------------------------------
         1     Clamp   26.06   NESC Heavy    0.0
         2     Clamp   26.06   NESC Heavy    0.0
         3     Clamp   26.06   NESC Heavy    0.0
         4     Clamp    0.08 NESC Extreme    0.0
         5     Clamp    0.08 NESC Extreme    0.0
         6     Clamp    0.08 NESC Extreme    0.0
         7     Clamp    0.08 NESC Extreme    0.0
         8     Clamp    0.08 NESC Extreme    0.0
         9     Clamp    0.08 NESC Extreme    0.0
        10     Clamp    0.08 NESC Extreme    0.0
        11     Clamp    0.08 NESC Extreme    0.0
        12     Clamp   41.44 NESC Extreme    0.0
        13     Clamp   40.24 NESC Extreme    0.0

*** Weight of structure (lbs):
    Weight of Tubular Davit Arms:       339.4
    Weight of Steel Poles:            23196.9
    Total:                            23536.3

*** End of Report
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***************************************************************************
*                                                                         *
*                                PLS-POLE                                 *
*                    POLE AND FRAME ANALYSIS AND DESIGN                   *
*               Copyright Power Line Systems 1999-2023                    *
*                                                                         *
***************************************************************************

Project Name : 23009.10 - Waterford
Project Notes: Eversource # 6063A/ Dish BOBOS00935A
Project File : J:\Jobs\2300900.WI\10_BOBOS00935A\05_Structural\Tower Analysis\Backup Documentation\Rev (3)\Calcs\PLS-Pole\cl&p structure # 6063A.pol
Date run     : 9:43:45 AM Friday, March 1, 2024
by           : PLS-POLE Version 18.01
Licensed to  : Centek Engineering Inc

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 and tubular arms 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.
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Long.
      Label                 Length                                          Coef.            Override  Override    Base       Type      Tip     Load
Load
                     (ft)     (ft)                   (in)     (in)(in/ft)                       (ksi)(lbs/ft^3)                        (ft)   (kips)
(kips)
------------------------------------------------------------------------------------------------------------------------------------------------------
------------------------
      6063A  6063A  85.00        0   Yes     12F    26.12    53.25      0     1.6  2 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)
----------------------------------------------------------------------------------------------------------------------------------------------
    6063A    1  45.83     0.375  5.830  0.000       0.000 65.000       0.000   6254     24.64    0.32800    26.12     41.15      5.050   5.830
    6063A    2     45    0.5625  0.000  0.000       0.000 65.000       0.000  12548     23.72    0.32800    38.49     53.25      0.000   0.000

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)
-------------------------------------------------------------------------------------------------------------------
    6063A 62.880    4F  4.000   4395     0.000  0.000          490.00 50.000  2.250  61.630    20 37736.55 37736.55

Base Plate Bolt Coordinates for Property "6063A":

 Bolt X Bolt Y   Bolt
 Coord. Coord.  Angle
                (deg)
---------------------
 0.3781 0.9249      0
 0.5557 0.8316      0
 0.7071 0.7071      0
 0.8316 0.5557      0
 0.9249 0.3781      0
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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
                     (ft) (ft) (ft)   (deg)   (deg)                                          (ft)
-------------------------------------------------------------------------------------------------
   6063A                0    0    0       0       0    6063A 15 labels              0.00        0

Relative Attachment Labels for Steel Pole "6063A":

        Joint     Distance From          Global Z
        Label  Origin/Top Joint         of Attach
                           (ft)              (ft)
-------------------------------------------------
   6063A:Arm1              7.75              0.00
   6063A:Arm2             19.75              0.00
   6063A:Arm3             31.75              0.00
  6063A:WVGD1              0.00             80.00
  6063A:WVGD2              0.00             70.00
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  6063A:WVGD3              0.00             60.00
  6063A:WVGD4              0.00             50.00
  6063A:WVGD5              0.00             40.00
  6063A:WVGD6              0.00             30.00
  6063A:WVGD7              0.00             20.00
  6063A:WVGD8              0.00             10.00
 6063A:Shield              1.00              0.00
  6063A:Vang1             13.33              0.00
  6063A:Vang2             25.33              0.00
  6063A:Vang3             37.33              0.00

Pole Steel Properties:

Warning:  Capacities and usages printed in splices are listed for the inner tube except at the splice top which uses the outer tube.  ??

 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
                                         (ft)  (in) (in^2)   (in^4)   (in^4)           (ksi) (ksi)   (ft-k)   (ft-k)
--------------------------------------------------------------------------------------------------------------------
   6063A      6063A:t      6063A:t Ori   0.00 26.12  31.04  2633.99  2633.99 0.00 16.0 65.00 65.00  1092.45  1092.45
   6063A 6063A:Shield 6063A:Shield End   1.00 26.45  31.44  2735.94  2735.94 0.00 16.2 65.00 65.00  1120.66  1120.66
   6063A 6063A:Shield 6063A:Shield Ori   1.00 26.45  31.44  2735.94  2735.94 0.00 16.2 65.00 65.00  1120.66  1120.66
   6063A  6063A:WVGD1  6063A:WVGD1 End   5.00 27.76  33.02  3170.03  3170.03 0.00 17.2 65.00 65.00  1237.10  1237.10
   6063A  6063A:WVGD1  6063A:WVGD1 Ori   5.00 27.76  33.02  3170.03  3170.03 0.00 17.2 65.00 65.00  1237.10  1237.10
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   6063A   6063A:Arm1   6063A:Arm1 End   7.75 28.66  34.11  3493.66  3493.66 0.00 17.8 65.00 65.00  1320.49  1320.49
   6063A   6063A:Arm1   6063A:Arm1 Ori   7.75 28.66  34.11  3493.67  3493.67 0.00 17.8 65.00 65.00  1320.49  1320.49
   6063A     #6063A:0       Tube 1 End  10.54 29.58  35.21  3843.79  3843.79 0.00 18.5 65.00 65.00  1407.88  1407.88
   6063A     #6063A:0       Tube 1 Ori  10.54 29.58  35.21  3843.79  3843.79 0.00 18.5 65.00 65.00  1407.88  1407.88
   6063A  6063A:Vang1  6063A:Vang1 End  13.33 30.49  36.31  4216.55  4216.55 0.00 19.1 65.00 65.00  1498.06  1498.06
   6063A  6063A:Vang1  6063A:Vang1 Ori  13.33 30.49  36.31  4216.55  4216.55 0.00 19.1 65.00 65.00  1498.06  1498.06
   6063A  6063A:WVGD2  6063A:WVGD2 End  15.00 31.04  36.97  4450.80  4450.80 0.00 19.5 65.00 65.00  1553.38  1553.38
   6063A  6063A:WVGD2  6063A:WVGD2 Ori  15.00 31.04  36.97  4450.80  4450.80 0.00 19.5 65.00 65.00  1553.38  1553.38
   6063A   6063A:Arm2   6063A:Arm2 End  19.75 32.60  38.85  5164.18  5164.18 0.00 20.6 65.00 65.00  1716.22  1716.22
   6063A   6063A:Arm2   6063A:Arm2 Ori  19.75 32.60  38.85  5164.18  5164.18 0.00 20.6 65.00 65.00  1716.22  1716.22
   6063A     #6063A:1       Tube 1 End  22.38 33.46  39.89  5589.26  5589.26 0.00 21.2 65.00 65.00  1809.69  1809.69
   6063A     #6063A:1       Tube 1 Ori  22.38 33.46  39.89  5589.27  5589.27 0.00 21.2 65.00 65.00  1809.69  1809.69
   6063A  6063A:WVGD3  6063A:WVGD3 End  25.00 34.32  40.93  6037.06  6037.06 0.00 21.8 65.00 65.00  1905.63  1905.63
   6063A  6063A:WVGD3  6063A:WVGD3 Ori  25.00 34.32  40.93  6037.06  6037.06 0.00 21.8 65.00 65.00  1905.63  1905.63
   6063A  6063A:Vang2  6063A:Vang2 End  25.33 34.43  41.06  6094.99  6094.99 0.00 21.9 65.00 65.00  1917.87  1917.87
   6063A  6063A:Vang2  6063A:Vang2 Ori  25.33 34.43  41.06  6094.99  6094.99 0.00 21.9 65.00 65.00  1917.87  1917.87
   6063A     #6063A:2       Tube 1 End  28.54 35.48  42.33  6677.95  6677.95 0.00 22.7 65.00 65.00  2038.95  2038.95
   6063A     #6063A:2       Tube 1 Ori  28.54 35.48  42.33  6677.95  6677.95 0.00 22.7 65.00 65.00  2038.95  2038.95
   6063A   6063A:Arm3   6063A:Arm3 End  31.75 36.53  43.60  7296.94  7296.94 0.00 23.4 65.00 65.00  2163.74  2163.74
   6063A   6063A:Arm3   6063A:Arm3 Ori  31.75 36.53  43.60  7296.95  7296.95 0.00 23.4 65.00 65.00  2163.74  2163.74
   6063A  6063A:WVGD4  6063A:WVGD4 End  35.00 37.60  44.88  7961.47  7961.47 0.00 24.2 65.00 65.00  2293.86  2293.86
   6063A  6063A:WVGD4  6063A:WVGD4 Ori  35.00 37.60  44.88  7961.47  7961.47 0.00 24.2 65.00 65.00  2293.86  2293.86
   6063A  6063A:Vang3  6063A:Vang3 End  37.33 38.36  45.81  8461.93  8461.93 0.00 24.7 65.00 65.00  2389.48  2389.48
   6063A  6063A:Vang3  6063A:Vang3 Ori  37.33 38.36  45.81  8461.93  8461.93 0.00 24.7 65.00 65.00  2389.48  2389.48
   6063A     #6063A:3      SpliceT End  40.00 39.24  46.86  9060.70  9060.70 0.00 25.4 65.00 65.00  2501.46  2501.46
   6063A     #6063A:3      SpliceT Ori  40.00 39.24  46.86  9060.70  9060.70 0.00 25.4 65.00 65.00  2501.46  2501.46
   6063A  6063A:WVGD5  6063A:WVGD5 End  45.00 40.13  71.56 14342.96 14342.96 0.00 16.4 65.00 65.00  3871.96  3871.96
   6063A  6063A:WVGD5  6063A:WVGD5 Ori  45.00 40.13  71.56 14342.96 14342.96 0.00 16.4 65.00 65.00  3871.96  3871.96
   6063A     #6063A:4      SpliceB End  45.83 40.40  72.06 14641.02 14641.02 0.00 16.6 65.00 65.00  3925.79  3925.79
   6063A     #6063A:4      SpliceB Ori  45.83 40.40  72.06 14641.02 14641.02 0.00 16.6 65.00 65.00  3925.79  3925.79
   6063A     #6063A:5       Tube 2 End  50.42 41.91  74.78 16362.18 16362.18 0.00 17.3 65.00 65.00  4229.85  4229.85
   6063A     #6063A:5       Tube 2 Ori  50.42 41.91  74.78 16362.19 16362.19 0.00 17.3 65.00 65.00  4229.85  4229.85
   6063A  6063A:WVGD6  6063A:WVGD6 End  55.00 43.41  77.50 18213.22 18213.22 0.00 18.0 65.00 65.00  4545.26  4545.26
   6063A  6063A:WVGD6  6063A:WVGD6 Ori  55.00 43.41  77.50 18213.23 18213.23 0.00 18.0 65.00 65.00  4545.26  4545.26
   6063A     #6063A:6       Tube 2 End  60.00 45.05  80.46 20385.40 20385.40 0.00 18.8 65.00 65.00  4902.14  4902.14
   6063A     #6063A:6       Tube 2 Ori  60.00 45.05  80.46 20385.40 20385.40 0.00 18.8 65.00 65.00  4902.14  4902.14
   6063A  6063A:WVGD7  6063A:WVGD7 End  65.00 46.69  83.43 22723.76 22723.76 0.00 19.6 65.00 65.00  5272.51  5272.51
   6063A  6063A:WVGD7  6063A:WVGD7 Ori  65.00 46.69  83.43 22723.76 22723.76 0.00 19.6 65.00 65.00  5272.51  5272.51
   6063A     #6063A:7       Tube 2 End  70.00 48.33  86.40 25234.44 25234.44 0.00 20.3 65.00 65.00  5656.38  5656.38
   6063A     #6063A:7       Tube 2 Ori  70.00 48.33  86.40 25234.45 25234.45 0.00 20.3 65.00 65.00  5656.38  5656.38
   6063A  6063A:WVGD8  6063A:WVGD8 End  75.00 49.97  89.36 27923.58 27923.58 0.00 21.1 65.00 65.00  6053.73  6053.73
   6063A  6063A:WVGD8  6063A:WVGD8 Ori  75.00 49.97  89.36 27923.58 27923.58 0.00 21.1 65.00 65.00  6053.73  6053.73
   6063A     #6063A:8       Tube 2 End  80.00 51.61  92.33 30797.28 30797.28 0.00 21.9 65.00 65.00  6464.57  6464.57
   6063A     #6063A:8       Tube 2 Ori  80.00 51.61  92.33 30797.28 30797.28 0.00 21.9 65.00 65.00  6464.57  6464.57
   6063A      6063A:g      6063A:g End  85.00 53.25  95.29 33861.68 33861.68 0.00 22.7 65.00 65.00  6888.91  6888.91

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)
------------------------------------------------------------------------------------------------------------------------------------------------------
---------------
  1027362 1027362     6T    0.1875     7.52      4.5       0   1.3      29000 2 points Calculated        0        0        0        0     65         0
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Intermediate Joints for Davit Property "1027362":

 Joint  Horz.  Vert.
 Label Offset Offset
         (ft)   (ft)
--------------------
   mid   6.75  -0.75
   End   8.75  -0.75

Tubular Davit Arm Connectivity:

   Davit     Attach    Davit Azimuth
   Label      Label Property
                         Set   (deg)
------------------------------------
       1 6063A:Arm1  1027362     180
       3 6063A:Arm2  1027362     180
       5 6063A:Arm3  1027362     180

Tubular Davit Arm Steel Properties:

 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
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                          (ft)  (in) (in^2)   (in^4)   (in^4)           (ksi) (ksi)   (ft-k)   (ft-k)
-----------------------------------------------------------------------------------------------------
       1   1:O   Origin   0.00  7.52   4.76    35.59    35.59 0.00 17.4 65.00 65.00    44.40    51.27
       1  #1:0      End   3.40  6.35   4.00    21.17    21.17 0.00 13.8 65.00 65.00    31.26    36.09
       1  #1:0   Origin   3.40  6.35   4.00    21.17    21.17 0.00 13.8 65.00 65.00    31.26    36.09
       1 1:mid      End   6.79  5.19   3.25    11.29    11.29 0.00 10.2 65.00 65.00    20.42    23.58
       1 1:mid   Origin   6.79  5.19   3.25    11.29    11.29 0.00 10.2 65.00 65.00    20.42    23.58
       1 1:End      End   8.79  4.50   2.80     7.25     7.25 0.00  8.1 65.00 65.00    15.11    17.45

       3   3:O   Origin   0.00  7.52   4.76    35.59    35.59 0.00 17.4 65.00 65.00    44.40    51.27
       3  #3:0      End   3.40  6.35   4.00    21.17    21.17 0.00 13.8 65.00 65.00    31.26    36.09
       3  #3:0   Origin   3.40  6.35   4.00    21.17    21.17 0.00 13.8 65.00 65.00    31.26    36.09
       3 3:mid      End   6.79  5.19   3.25    11.29    11.29 0.00 10.2 65.00 65.00    20.42    23.58
       3 3:mid   Origin   6.79  5.19   3.25    11.29    11.29 0.00 10.2 65.00 65.00    20.42    23.58
       3 3:End      End   8.79  4.50   2.80     7.25     7.25 0.00  8.1 65.00 65.00    15.11    17.45

       5   5:O   Origin   0.00  7.52   4.76    35.59    35.59 0.00 17.4 65.00 65.00    44.40    51.27
       5  #5:0      End   3.40  6.35   4.00    21.17    21.17 0.00 13.8 65.00 65.00    31.26    36.09
       5  #5:0   Origin   3.40  6.35   4.00    21.17    21.17 0.00 13.8 65.00 65.00    31.26    36.09
       5 5:mid      End   6.79  5.19   3.25    11.29    11.29 0.00 10.2 65.00 65.00    20.42    23.58
       5 5:mid   Origin   6.79  5.19   3.25    11.29    11.29 0.00 10.2 65.00 65.00    20.42    23.58
       5 5:End      End   8.79  4.50   2.80     7.25     7.25 0.00  8.1 65.00 65.00    15.11    17.45

*** Insulator Data

Clamp Properties:

 Label  Stock  Holding Hardware Notes
       Number Capacity Capacity
                 (lbs)    (lbs)
-------------------------------------
  Fict           1e+05        0

Clamp Insulator Connectivity:

 Clamp    Structure Property Min. Required
 Label      And Tip      Set Vertical Load
             Attach               (uplift)
                                     (lbs)
------------------------------------------
     1  6063A:Vang1     Fict      No Limit
     2  6063A:Vang2     Fict      No Limit
     3  6063A:Vang3     Fict      No Limit
     4  6063A:WVGD1     Fict      No Limit
     5  6063A:WVGD2     Fict      No Limit
     6  6063A:WVGD3     Fict      No Limit
     7  6063A:WVGD4     Fict      No Limit
     8  6063A:WVGD5     Fict      No Limit
     9  6063A:WVGD6     Fict      No Limit
    10  6063A:WVGD7     Fict      No Limit
    11  6063A:WVGD8     Fict      No Limit
    12      6063A:t     Fict      No Limit
    13 6063A:Shield     Fict      No Limit

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

    Stock                            Item  Quantity    Unit
   Number                     Description                of
                                                    Measure
-----------------------------------------------------------
  1027362 Tubular Davit property: 1027362      3.00    Each
    6063A      Steel Pole property: 6063A      1.00    Each
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*** Loads Data

Loads from file: J:\Jobs\2300900.WI\10_BOBOS00935A\05_Structural\Tower Analysis\Backup Documentation\Rev (3)\Calcs\PLS-Pole\cl&p # 6063A.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)     85.00 (ft)
  Structure height                       85.00 (ft)
  Structure height above ground          85.00 (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 Heavy 1.5000 2.5000      1.00000 0.6500 0.0000 1.0000 0.0000 1.0000  1.0000 1.0000  1.0000   0.0000 1.0000 14 loads   Wind on All        4
0  0.000     0.000         0.0   No Limit          0
     NESC Extreme 1.0000 1.0000      1.00000 0.6500 0.0000 1.0000 0.0000 1.0000  1.0000 1.0000  1.0000   0.0000 1.0000 14 loads     NESC 2023     36.9
0  0.000     0.000         0.0   No Limit          0
 NESC Extreme Ice 1.0000 1.0000      1.00000 0.6500 0.0000 1.0000 0.0000 1.0000  1.0000 1.0000  1.0000   0.0000 1.0000 14 loads   Wind on All      6.4
0  0.000     0.000         0.0   No Limit          0

Point Loads for Load Case "NESC Heavy":

        Joint Vertical Transverse Longitudinal        Load
        Label     Load       Load         Load     Comment
                 (lbs)      (lbs)        (lbs)
----------------------------------------------------------
 6063A:Shield     1937      11945         2839      Shield
  6063A:Vang1     6065      24720         5584   Conductor
  6063A:Vang2     6065      24720         5584   Conductor
  6063A:Vang3     6065      24720         5584   Conductor
  6063A:WVGD1       54         35            0 Coax Cables
  6063A:WVGD2       54         35            0 Coax Cables
  6063A:WVGD3       54         35            0 Coax Cables
  6063A:WVGD4       54         35            0 Coax Cables
  6063A:WVGD5       54         35            0 Coax Cables
  6063A:WVGD6       54         35            0 Coax Cables
  6063A:WVGD7       54         35            0 Coax Cables
  6063A:WVGD8       54         35            0 Coax Cables
      6063A:t     3995       1128         9371    Antennas
 6063A:Shield        0          0        -9371    Antennas
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Point Loads for Load Case "NESC Extreme":

        Joint Vertical Transverse Longitudinal        Load
        Label     Load       Load         Load     Comment
                 (lbs)      (lbs)        (lbs)
----------------------------------------------------------
 6063A:Shield      539       7753         1606      Shield
  6063A:Vang1     2548      20649         3843   Conductor
  6063A:Vang2     2548      20649         3843   Conductor
  6063A:Vang3     2548      20649         3843   Conductor
  6063A:WVGD1       24         75            0 Coax Cables
  6063A:WVGD2       24         75            0 Coax Cables
  6063A:WVGD3       24         75            0 Coax Cables
  6063A:WVGD4       24         75            0 Coax Cables
  6063A:WVGD5       24         75            0 Coax Cables
  6063A:WVGD6       24         75            0 Coax Cables
  6063A:WVGD7       24         75            0 Coax Cables
  6063A:WVGD8       24         75            0 Coax Cables
      6063A:t     2067       4971        41091    Antennas
 6063A:Shield        0          0       -41091    Antennas

Detailed Pole Loading Data for Load Case "NESC Extreme":

Notes: Does not include loads from equipment, arms, guys, braces, etc. or user input loads.
       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)
---------------------------------------------------------------------------------------------------------------------------------------------------
 6063A      6063A:t 6063A:Shield   85.00   84.00     84.50   26.284 2.33e+06 1.000    35.01      0.00  106.30  76.69     0.00     0.00  76.69  0.00
 6063A 6063A:Shield  6063A:WVGD1   84.00   80.00     82.00   27.104  2.4e+06 1.000    35.01      0.00  438.67 316.32     0.00     0.00 316.32  0.00
 6063A  6063A:WVGD1   6063A:Arm1   80.00   77.25     78.63   28.211  2.5e+06 1.000    35.01      0.00  314.08 226.35     0.00     0.00 226.35  0.00
 6063A   6063A:Arm1                77.25   74.46     75.86   29.120 2.58e+06 1.000    35.01      0.00  329.05 237.04     0.00     0.00 237.04  0.00
 6063A               6063A:Vang1   74.46   71.67     73.06   30.035 2.66e+06 1.000    35.01      0.00  339.52 244.49     0.00     0.00 244.49  0.00
 6063A  6063A:Vang1  6063A:WVGD2   71.67   70.00     70.84   30.766 2.73e+06 1.000    35.01      0.00  208.24 149.91     0.00     0.00 149.91  0.00
 6063A  6063A:WVGD2   6063A:Arm2   70.00   65.25     67.63   31.819 2.82e+06 1.000    35.01      0.00  612.82 440.97     0.00     0.00 440.97  0.00
 6063A   6063A:Arm2                65.25   62.63     63.94   33.029 2.93e+06 1.000    35.01      0.00  351.69 252.96     0.00     0.00 252.96  0.00
 6063A               6063A:WVGD3   62.63   60.00     61.31   33.890    3e+06 1.000    35.01      0.00  360.96 259.55     0.00     0.00 259.55  0.00
 6063A  6063A:WVGD3  6063A:Vang2   60.00   59.67     59.84   34.374 3.05e+06 1.000    35.01      0.00   46.03  33.10     0.00     0.00  33.10  0.00
 6063A  6063A:Vang2                59.67   56.46     58.07   34.955  3.1e+06 1.000    35.01      0.00  455.43 327.37     0.00     0.00 327.37  0.00
 6063A                6063A:Arm3   56.46   53.25     54.86   36.008 3.19e+06 1.000    35.01      0.00  469.30 337.23     0.00     0.00 337.23  0.00
 6063A   6063A:Arm3  6063A:WVGD4   53.25   50.00     51.63   37.067 3.28e+06 1.000    35.01      0.00  489.28 351.48     0.00     0.00 351.48  0.00
 6063A  6063A:WVGD4  6063A:Vang3   50.00   47.67     48.84   37.982 3.36e+06 1.000    35.01      0.00  359.52 258.21     0.00     0.00 258.21  0.00
 6063A  6063A:Vang3                47.67   45.00     46.34   38.802 3.44e+06 1.000    35.01      0.00  420.97 302.27     0.00     0.00 302.27  0.00
 6063A               6063A:WVGD5   45.00   40.00     42.50   39.685 3.52e+06 1.000    35.01      0.00 2006.48 578.93     0.00     0.00 578.93  0.00
 6063A  6063A:WVGD5                40.00   39.17     39.59   40.266 3.57e+06 1.000    35.01      0.00  341.22  97.51     0.00     0.00  97.51  0.00
 6063A                             39.17   34.59     36.88   41.154 3.65e+06 1.000    35.01      0.00 1145.57 550.53     0.00     0.00 550.53  0.00
 6063A               6063A:WVGD6   34.59   30.00     32.29   42.658 3.78e+06 1.000    35.01      0.00 1187.86 570.65     0.00     0.00 570.65  0.00
 6063A  6063A:WVGD6                30.00   25.00     27.50   44.230 3.92e+06 1.000    35.01      0.00 1343.75 645.23     0.00     0.00 645.23  0.00
 6063A               6063A:WVGD7   25.00   20.00     22.50   45.870 4.06e+06 1.000    35.01      0.00 1394.22 669.16     0.00     0.00 669.16  0.00
 6063A  6063A:WVGD7                20.00   15.00     17.50   47.510 4.21e+06 1.000    35.01      0.00 1444.68 693.08     0.00     0.00 693.08  0.00
 6063A               6063A:WVGD8   15.00   10.00     12.50   49.150 4.35e+06 1.000    35.01      0.00 1495.15 717.01     0.00     0.00 717.01  0.00
 6063A  6063A:WVGD8                10.00    5.00      7.50   50.790  4.5e+06 1.000    35.01      0.00 1545.61 740.93     0.00     0.00 740.93  0.00
 6063A                   6063A:g    5.00    0.00      2.50   52.430 4.64e+06 1.000    35.01      0.00 1596.08 764.86     0.00     0.00 764.86  0.00

Point Loads for Load Case "NESC Extreme Ice":
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        Joint Vertical Transverse Longitudinal        Load
        Label     Load       Load         Load     Comment
                 (lbs)      (lbs)        (lbs)
----------------------------------------------------------
 6063A:Shield     2791      10255         2294      Shield
  6063A:Vang1     6285      19974         4302   Conductor
  6063A:Vang2     6285      19974         4302   Conductor
  6063A:Vang3     6285      19974         4302   Conductor
  6063A:WVGD1       45         26            0 Coax Cables
  6063A:WVGD2       45         26            0 Coax Cables
  6063A:WVGD3       45         26            0 Coax Cables
  6063A:WVGD4       45         26            0 Coax Cables
  6063A:WVGD5       45         26            0 Coax Cables
  6063A:WVGD6       45         26            0 Coax Cables
  6063A:WVGD7       45         26            0 Coax Cables
  6063A:WVGD8       45         26            0 Coax Cables
      6063A:t     2995        965         7986    Antennas
 6063A:Shield        0          0        -7986    Antennas
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*** Analysis Results:

Maximum element usage is 89.46% for Steel Pole "6063A" in load case "NESC Heavy"
Maximum insulator usage is 41.44% for Clamp "12" in load case "NESC Extreme"

*** Analysis Results for Load Case No. 1 "NESC Heavy" - Number of iterations in SAPS 12

Equilibrium Joint Positions and Rotations for Load Case "NESC 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)
---------------------------------------------------------------------------------------
      6063A:g        0       0          0  0.0000 0.0000  0.0000        0       0     0
      6063A:t   0.6292   2.828   -0.06391 -3.1058 0.7044 -0.0009   0.6292   2.828 84.94
 6063A:Shield   0.6169   2.774   -0.06236 -3.1058 0.7039 -0.0008   0.6169   2.774 83.94
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  6063A:WVGD1   0.5679   2.558   -0.05617 -3.0948 0.6980 -0.0006   0.5679   2.558 79.94
   6063A:Arm1   0.5345   2.409   -0.05195 -3.0774 0.6921 -0.0005   0.5345   2.409  77.2
  6063A:Vang1   0.4678   2.112   -0.04358 -3.0237 0.6768 -0.0004   0.4678   2.112 71.63
  6063A:WVGD2   0.4481   2.024   -0.04113 -3.0015 0.6710 -0.0003   0.4481   2.024 69.96
   6063A:Arm2   0.3932   1.778    -0.0344 -2.9092 0.6485 -0.0002   0.3932   1.778 65.22
  6063A:WVGD3   0.3351   1.518   -0.02752 -2.7696 0.6157 -0.0002   0.3351   1.518 59.97
  6063A:Vang2   0.3316   1.502   -0.02712 -2.7597 0.6134 -0.0002   0.3316   1.502 59.64
   6063A:Arm3   0.2655   1.204   -0.01975 -2.5286 0.5605 -0.0001   0.2655   1.204 53.23
  6063A:WVGD4   0.2345   1.064   -0.01653 -2.3877 0.5287 -0.0001   0.2345   1.064 49.98
  6063A:Vang3   0.2134  0.9686   -0.01445 -2.2792 0.5042 -0.0001   0.2134  0.9686 47.66
  6063A:WVGD5   0.1511  0.6867  -0.008857 -1.9163 0.4229 -0.0000   0.1511  0.6867 39.99
  6063A:WVGD6  0.08551  0.3893  -0.004034 -1.4675 0.3231 -0.0000  0.08551  0.3893    30
  6063A:WVGD7   0.0381  0.1737  -0.001403 -0.9836 0.2161  0.0000   0.0381  0.1737    20
  6063A:WVGD8 0.009594 0.04382 -0.0003136 -0.4896 0.1073  0.0000 0.009594 0.04382    10
          1:O   0.5353   2.411    0.01216 -3.0774 0.6921 -0.0005   0.5353   1.217 77.26
        1:mid   0.5486   2.461     0.3715 -3.0538 0.6922 -0.0005   0.5486  -5.484 78.37
        1:End   0.5499   2.464     0.4781 -3.0529 0.6922 -0.0005   0.5499  -7.481 78.48
          3:O    0.394    1.78    0.03453 -2.9092 0.6485 -0.0002    0.394  0.4218 65.28
        3:mid   0.4063   1.827     0.3743 -2.8856 0.6485 -0.0002   0.4063  -6.282 66.37
        3:End   0.4075   1.829     0.4749 -2.8847 0.6485 -0.0002   0.4075  -8.279 66.47
          5:O   0.2661   1.205     0.0474 -2.5286 0.5605 -0.0001   0.2661  -0.317  53.3
        5:mid   0.2763   1.245     0.3426 -2.5049 0.5606 -0.0001   0.2763  -7.028 54.34
        5:End   0.2772   1.247       0.43 -2.5040 0.5606 -0.0001   0.2772  -9.026 54.43

Joint Support Reactions for Load Case "NESC 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)     %     %
--------------------------------------------------------------------------------------------------------------------------------------
 6063A:g -19.59   0.0 -92.00   0.0     0.0 -57.80   0.0    0.0  110.40     0.0 5766.45   0.0 -1261.3   0.0      0.0  -0.04   0.0   0.0

Detailed Steel Pole Usages for Load Case "NESC 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)     %
-----------------------------------------------------------------------------------------------------------------------------------------------------
   6063A      6063A:t   Origin   0.00  33.94   7.55  -0.77       -0.00       -0.00   0.0  -3.89   1.36  -9.42 -0.13  0.00  0.62  0.00  1.08   1.7   1
   6063A 6063A:Shield      End   1.00  33.29   7.40  -0.75        1.36       -9.42   0.0  -3.89   1.36  -9.42 -0.12  0.23  0.59  0.00  1.08   1.7   2
   6063A 6063A:Shield   Origin   1.00  33.29   7.40  -0.75        1.36       -9.42  -0.0  -5.67  13.51  -2.92 -0.18  0.55  0.87  0.00  1.68   2.6   5
   6063A  6063A:WVGD1      End   5.00  30.69   6.81  -0.67       55.38      -21.09  -0.0  -5.67  13.51  -2.92 -0.17  3.21  0.17  0.00  3.39   5.2   2
   6063A  6063A:WVGD1   Origin   5.00  30.69   6.81  -0.67       55.38      -21.09   0.0  -6.29  13.70  -2.92 -0.19  3.21  0.17  0.00  3.41   5.2   2
   6063A   6063A:Arm1      End   7.75  28.91   6.41  -0.62       93.05      -29.13   0.0  -6.29  13.70  -2.92 -0.18  4.96  0.17  0.00  5.16   7.9   2
   6063A   6063A:Arm1   Origin   7.75  28.91   6.41  -0.62       92.17      -29.13   0.0  -6.94  13.84  -2.93 -0.20  4.92  0.17  0.00  5.13   7.9   2
   6063A       Tube 1      End  10.54  27.12   6.01  -0.57      130.77      -37.31   0.0  -6.94  13.84  -2.93 -0.20  6.50  0.16  0.00  6.70  10.3   2
   6063A       Tube 1   Origin  10.54  27.12   6.01  -0.57      130.77      -37.31   0.0  -7.45  13.97  -2.94 -0.21  6.50  0.16  0.00  6.72  10.3   2
   6063A  6063A:Vang1      End  13.33  25.34   5.61  -0.52      169.75      -45.50   0.0  -7.45  13.97  -2.94 -0.21  7.89  0.16  0.00  8.10  12.5   2
   6063A  6063A:Vang1   Origin  13.33  25.34   5.61  -0.52      169.75      -45.50   0.0 -12.55  39.08  -8.60 -0.35  7.89  0.47  0.00  8.28  12.7   2
   6063A  6063A:WVGD2      End  15.00  24.29   5.38  -0.49      235.01      -59.85   0.0 -12.55  39.08  -8.60 -0.34 10.50  0.46  0.00 10.87  16.7   2
   6063A  6063A:WVGD2   Origin  15.00  24.29   5.38  -0.49      235.01      -59.85   0.0 -13.26  39.27  -8.60 -0.36 10.50  0.46  0.00 10.89  16.8   2
   6063A   6063A:Arm2      End  19.75  21.34   4.72  -0.41      421.54     -100.70   0.0 -13.26  39.27  -8.60 -0.34 16.99  0.44  0.00 17.35  26.7   2
   6063A   6063A:Arm2   Origin  19.75  21.34   4.72  -0.41      420.64     -100.69   0.0 -14.21  39.46  -8.60 -0.37 16.95  0.44  0.00 17.34  26.7   2
   6063A       Tube 1      End  22.38  19.76   4.37  -0.37      524.21     -123.28   0.0 -14.21  39.46  -8.60 -0.36 20.01  0.42  0.00 20.38  31.4   2
   6063A       Tube 1   Origin  22.38  19.76   4.37  -0.37      524.21     -123.27   0.0 -14.80  39.58  -8.61 -0.37 20.01  0.42  0.00 20.40  31.4   2
   6063A  6063A:WVGD3      End  25.00  18.21   4.02  -0.33      628.11     -145.86   0.0 -14.80  39.58  -8.61 -0.36 22.76  0.41  0.00 23.13  35.6   2
   6063A  6063A:WVGD3   Origin  25.00  18.21   4.02  -0.33      628.11     -145.86   0.0 -15.18  39.69  -8.61 -0.37 22.76  0.41  0.00 23.14  35.6   2
   6063A  6063A:Vang2      End  25.33  18.02   3.98  -0.33      641.21     -148.70   0.0 -15.18  39.69  -8.61 -0.37 23.08  0.41  0.00 23.46  36.1   2
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   6063A  6063A:Vang2   Origin  25.33  18.02   3.98  -0.33      641.21     -148.69   0.0 -20.42  64.75 -14.25 -0.50 23.08  0.68  0.00 23.61  36.3   2
   6063A       Tube 1      End  28.54  16.19   3.57  -0.28      849.06     -194.45   0.0 -20.42  64.75 -14.25 -0.48 28.73  0.66  0.00 29.23  45.0   2
   6063A       Tube 1   Origin  28.54  16.19   3.57  -0.28      849.07     -194.43   0.0 -21.26  64.89 -14.25 -0.50 28.73  0.66  0.00 29.25  45.0   2
   6063A   6063A:Arm3      End  31.75  14.45   3.19  -0.24     1057.37     -240.17   0.0 -21.26  64.89 -14.25 -0.49 33.70  0.64  0.00 34.20  52.6   2
   6063A   6063A:Arm3   Origin  31.75  14.45   3.19  -0.24     1056.44     -240.15   0.0 -22.30  65.04 -14.25 -0.51 33.67  0.64  0.00 34.20  52.6   2
   6063A  6063A:WVGD4      End  35.00  12.77   2.81  -0.20     1267.82     -286.45   0.0 -22.30  65.04 -14.25 -0.50 38.10  0.62  0.00 38.61  59.4   2
   6063A  6063A:WVGD4   Origin  35.00  12.77   2.81  -0.20     1267.83     -286.42   0.0 -23.14  65.19 -14.24 -0.52 38.10  0.62  0.00 38.63  59.4   2
   6063A  6063A:Vang3      End  37.33  11.62   2.56  -0.17     1419.72     -319.60   0.0 -23.14  65.19 -14.24 -0.51 40.95  0.61  0.00 41.47  63.8   2
   6063A  6063A:Vang3   Origin  37.33  11.62   2.56  -0.17     1419.73     -319.58   0.0 -28.92  90.23 -19.87 -0.63 40.95  0.85  0.00 41.61  64.0   2
   6063A      SpliceT      End  40.00  10.38   2.29  -0.15     1660.64     -372.63   0.0 -28.92  90.23 -19.87 -0.62 45.75  0.83  0.00 46.39  71.4   2
   6063A      SpliceT   Origin  40.00  10.38   2.29  -0.15     1660.65     -372.58   0.0 -31.04  90.41 -19.86 -0.66 45.75  0.83  0.00 46.43  71.4   2
   6063A  6063A:WVGD5      End  45.00   8.24   1.81  -0.11     2112.68     -471.88   0.0 -31.04  90.41 -19.86 -0.43 37.59  0.55  0.00 38.03  58.5   2
   6063A  6063A:WVGD5   Origin  45.00   8.24   1.81  -0.11     2112.69     -471.84   0.0 -33.08  90.58 -19.86 -0.46 37.59  0.55  0.00 38.06  58.6   2
   6063A      SpliceB      End  45.83   7.91   1.74  -0.10     2187.87     -488.32   0.0 -33.08  90.58 -19.86 -0.46 38.39  0.54  0.00 38.86  59.8   2
   6063A      SpliceB   Origin  45.83   7.91   1.74  -0.10     2187.87     -488.29   0.0 -34.38  90.70 -19.85 -0.48 38.39  0.54  0.00 38.88  59.8   2
   6063A       Tube 2      End  50.42   6.19   1.36  -0.07     2603.72     -579.29   0.0 -34.38  90.70 -19.85 -0.46 42.40  0.52  0.00 42.87  65.9   2
   6063A       Tube 2   Origin  50.42   6.19   1.36  -0.07     2603.73     -579.23   0.0 -36.48  90.88 -19.83 -0.49 42.40  0.52  0.00 42.89  66.0   2
   6063A  6063A:WVGD6      End  55.00   4.67   1.03  -0.05     3020.40     -670.14   0.0 -36.48  90.88 -19.83 -0.47 45.76  0.50  0.00 46.24  71.1   2
   6063A  6063A:WVGD6   Origin  55.00   4.67   1.03  -0.05     3020.41     -670.07   0.0 -38.80  91.09 -19.80 -0.50 45.76  0.50  0.00 46.27  71.2   2
   6063A       Tube 2      End  60.00   3.25   0.71  -0.03     3475.86     -769.08   0.0 -38.80  91.09 -19.80 -0.48 48.82  0.48  0.00 49.31  75.9   2
   6063A       Tube 2   Origin  60.00   3.25   0.71  -0.03     3475.88     -769.01   0.0 -41.26  91.27 -19.77 -0.51 48.82  0.48  0.00 49.34  75.9   2
   6063A  6063A:WVGD7      End  65.00   2.08   0.46  -0.02     3932.21     -867.88   0.0 -41.26  91.27 -19.77 -0.49 51.34  0.47  0.00 51.84  79.8   2
   6063A  6063A:WVGD7   Origin  65.00   2.08   0.46  -0.02     3932.22     -867.82   0.0 -43.86  91.47 -19.74 -0.53 51.34  0.47  0.00 51.88  79.8   2
   6063A       Tube 2      End  70.00   1.18   0.26  -0.01     4389.56     -966.52   0.0 -43.86  91.47 -19.74 -0.51 53.42  0.45  0.00 53.93  83.0   2
   6063A       Tube 2   Origin  70.00   1.18   0.26  -0.01     4389.57     -966.47   0.0 -46.47  91.62 -19.70 -0.54 53.42  0.45  0.00 53.96  83.0   2
   6063A  6063A:WVGD8      End  75.00   0.53   0.12  -0.00     4847.69    -1064.98   0.0 -46.47  91.62 -19.70 -0.52 55.11  0.43  0.00 55.64  85.6   2
   6063A  6063A:WVGD8   Origin  75.00   0.53   0.12  -0.00     4847.70    -1064.94   0.0 -49.22  91.81 -19.66 -0.55 55.11  0.43  0.00 55.67  85.6   2
   6063A       Tube 2      End  80.00   0.13   0.03  -0.00     5306.72    -1163.24   0.0 -49.22  91.81 -19.66 -0.53 56.49  0.42  0.00 57.03  87.7   2
   6063A       Tube 2   Origin  80.00   0.13   0.03  -0.00     5306.73    -1163.22   0.0 -51.99  91.95 -19.62 -0.56 56.49  0.42  0.00 57.06  87.8   2
   6063A      6063A:g      End  85.00   0.00   0.00   0.00     5766.44    -1261.29   0.0 -51.99  91.95 -19.62 -0.55 57.60  0.40  0.00 58.15  89.5   2

Detailed Tubular Davit Arm Usages for Load Case "NESC 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)     %
---------------------------------------------------------------------------------------------------------------------------------------------
       1   1:O   Origin   0.00  28.93   6.42   0.15       -0.68        0.01   0.0 -0.02   0.13  -0.00 -0.00  0.99  0.00  0.00  0.99   1.5   1
       1  #1:0      End   3.40  29.23   6.50   2.31       -0.24        0.00   0.0 -0.02   0.13  -0.00 -0.01  0.50  0.00  0.00  0.50   0.8   1
       1  #1:0   Origin   3.40  29.23   6.50   2.31       -0.24        0.00   0.0 -0.01   0.06  -0.00 -0.00  0.50  0.00  0.00  0.50   0.8   1
       1 1:mid      End   6.79  29.53   6.58   4.46       -0.03        0.00   0.0 -0.01   0.06  -0.00 -0.00  0.10  0.00  0.00  0.10   0.2   1
       1 1:mid   Origin   6.79  29.53   6.58   4.46       -0.03        0.00   0.0 -0.00   0.02  -0.00 -0.00  0.10  0.00  0.00  0.10   0.2   1
       1 1:End      End   8.79  29.56   6.60   5.74       -0.00        0.00   0.0 -0.00   0.02  -0.00 -0.00  0.00  0.01  0.00  0.02   0.0   3

       3   3:O   Origin   0.00  21.36   4.73   0.41       -0.68        0.01   0.0 -0.02   0.13  -0.00 -0.00  0.99  0.00  0.00  1.00   1.5   1
       3  #3:0      End   3.40  21.64   4.80   2.46       -0.24        0.00   0.0 -0.02   0.13  -0.00 -0.01  0.50  0.00  0.00  0.50   0.8   1
       3  #3:0   Origin   3.40  21.64   4.80   2.46       -0.24        0.00   0.0 -0.01   0.06  -0.00 -0.00  0.50  0.00  0.00  0.50   0.8   1
       3 3:mid      End   6.79  21.92   4.88   4.49       -0.03        0.00   0.0 -0.01   0.06  -0.00 -0.00  0.10  0.00  0.00  0.10   0.2   1
       3 3:mid   Origin   6.79  21.92   4.88   4.49       -0.03        0.00   0.0 -0.00   0.02  -0.00 -0.00  0.10  0.00  0.00  0.10   0.2   1
       3 3:End      End   8.79  21.95   4.89   5.70       -0.00        0.00   0.0 -0.00   0.02  -0.00 -0.00  0.00  0.01  0.00  0.02   0.0   3

       5   5:O   Origin   0.00  14.46   3.19   0.57       -0.68        0.01   0.0 -0.02   0.13  -0.00 -0.00  0.99  0.00  0.00  1.00   1.5   1
       5  #5:0      End   3.40  14.70   3.25   2.34       -0.24        0.00   0.0 -0.02   0.13  -0.00 -0.01  0.50  0.00  0.00  0.50   0.8   1
       5  #5:0   Origin   3.40  14.70   3.25   2.34       -0.24        0.00   0.0 -0.01   0.06  -0.00 -0.00  0.50  0.00  0.00  0.50   0.8   1
       5 5:mid      End   6.79  14.94   3.32   4.11       -0.03        0.00   0.0 -0.01   0.06  -0.00 -0.00  0.10  0.00  0.00  0.10   0.2   1
       5 5:mid   Origin   6.79  14.94   3.32   4.11       -0.03        0.00   0.0 -0.00   0.02  -0.00 -0.00  0.10  0.00  0.00  0.10   0.2   1
       5 5:End      End   8.79  14.96   3.33   5.16       -0.00        0.00   0.0 -0.00   0.02  -0.00 -0.00  0.00  0.01  0.00  0.02   0.0   3
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Summary of Clamp Capacities and Usages for Load Case "NESC 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)        %     %
-------------------------------------------------------------------------
      1 26.058   100.00   100.00   26.06     0.00     0.00     0.00 26.06
      2 26.058   100.00   100.00   26.06     0.00     0.00     0.00 26.06
      3 26.058   100.00   100.00   26.06     0.00     0.00     0.00 26.06
      4  0.064   100.00   100.00    0.06     0.00     0.00     0.00  0.06
      5  0.064   100.00   100.00    0.06     0.00     0.00     0.00  0.06
      6  0.064   100.00   100.00    0.06     0.00     0.00     0.00  0.06
      7  0.064   100.00   100.00    0.06     0.00     0.00     0.00  0.06
      8  0.064   100.00   100.00    0.06     0.00     0.00     0.00  0.06
      9  0.064   100.00   100.00    0.06     0.00     0.00     0.00  0.06
     10  0.064   100.00   100.00    0.06     0.00     0.00     0.00  0.06
     11  0.064   100.00   100.00    0.06     0.00     0.00     0.00  0.06
     12 10.249   100.00   100.00   10.25     0.00     0.00     0.00 10.25
     13 13.751   100.00   100.00   13.75     0.00     0.00     0.00 13.75
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*** Analysis Results for Load Case No. 2 "NESC Extreme" - Number of iterations in SAPS 12

Equilibrium Joint Positions and Rotations for Load Case "NESC Extreme":

        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)
---------------------------------------------------------------------------------------
      6063A:g        0       0          0  0.0000 0.0000  0.0000        0       0     0
      6063A:t   0.4565   2.547   -0.05068 -2.8171 0.5583 -0.0032   0.4565   2.547 84.95
 6063A:Shield   0.4467   2.498   -0.04942 -2.8169 0.5561 -0.0031   0.4467   2.498 83.95
  6063A:WVGD1   0.4084   2.301    -0.0444 -2.8048 0.5390 -0.0024   0.4084   2.301 79.96
   6063A:Arm1   0.3828   2.167     -0.041 -2.7870 0.5273 -0.0020   0.3828   2.167 77.21
  6063A:Vang1   0.3325   1.898   -0.03426 -2.7327 0.5040 -0.0013   0.3325   1.898 71.64
  6063A:WVGD2   0.3179   1.818    -0.0323 -2.7107 0.4967 -0.0012   0.3179   1.818 69.97
   6063A:Arm2   0.2776   1.597   -0.02692 -2.6227 0.4733 -0.0008   0.2776   1.597 65.22
  6063A:WVGD3   0.2355   1.362   -0.02146 -2.4921 0.4437 -0.0005   0.2355   1.362 59.98
  6063A:Vang2   0.2329   1.347   -0.02114 -2.4830 0.4417 -0.0005   0.2329   1.347 59.65
   6063A:Arm3   0.1856    1.08   -0.01533 -2.2707 0.3988 -0.0003   0.1856    1.08 53.23
  6063A:WVGD4   0.1636  0.9541    -0.0128 -2.1426 0.3742 -0.0002   0.1636  0.9541 49.99
  6063A:Vang3   0.1487  0.8687   -0.01117 -2.0442 0.3558 -0.0002   0.1487  0.8687 47.66
  6063A:WVGD5    0.105   0.616  -0.006804 -1.7173 0.2960 -0.0001    0.105   0.616 39.99
  6063A:WVGD6  0.05923  0.3495  -0.003049 -1.3155 0.2247 -0.0000  0.05923  0.3495    30
  6063A:WVGD7  0.02632  0.1561  -0.001019 -0.8828 0.1496 -0.0000  0.02632  0.1561    20
  6063A:WVGD8 0.006614 0.03944 -0.0002032 -0.4401 0.0741  0.0000 0.006614 0.03944    10
          1:O   0.3833   2.168    0.01707 -2.7870 0.5273 -0.0020   0.3833  0.9741 77.27
        1:mid    0.393   2.213     0.3432 -2.7716 0.5273 -0.0020    0.393  -5.732 78.34
        1:End   0.3938   2.215     0.4398 -2.7709 0.5273 -0.0020   0.3938  -7.729 78.44
          3:O   0.2781   1.598    0.03523 -2.6227 0.4733 -0.0008   0.2781  0.2399 65.29
        3:mid   0.2867   1.639     0.3421 -2.6073 0.4733 -0.0008   0.2867  -6.469 66.34
        3:End   0.2875   1.641     0.4331 -2.6066 0.4733 -0.0008   0.2875  -8.467 66.43
          5:O    0.186   1.081    0.04498 -2.2707 0.3988 -0.0003    0.186 -0.4413 53.29
        5:mid   0.1931   1.116     0.3106 -2.2552 0.3988 -0.0003   0.1931  -7.156 54.31
        5:End   0.1936   1.117     0.3893 -2.2546 0.3988 -0.0003   0.1936  -9.155 54.39

Joint Support Reactions for Load Case "NESC Extreme":

   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)     %     %
-------------------------------------------------------------------------------------------------------------------------------------
 6063A:g -13.13   0.0 -85.10   0.0     0.0 -34.23   0.0    0.0   92.66     0.0 5193.95   0.0 -868.7   0.0      0.0  -0.02   0.0   0.0

Detailed Steel Pole Usages for Load Case "NESC Extreme":

 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)     %
-----------------------------------------------------------------------------------------------------------------------------------------------------
   6063A      6063A:t   Origin   0.00  30.56   5.48  -0.61       -0.00       -0.00   0.0  -1.47   5.09 -41.11 -0.05  0.00  2.70  0.00  4.67   7.2   1
   6063A 6063A:Shield      End   1.00  29.97   5.36  -0.59        5.09      -41.11   0.0  -1.47   5.09 -41.11 -0.05  0.30  2.66  0.00  4.62   7.1   1
   6063A 6063A:Shield   Origin   1.00  29.97   5.36  -0.59        5.09      -41.11  -0.0  -2.29  13.09  -1.63 -0.07  2.46  0.82  0.00  2.91   4.5   4
   6063A  6063A:WVGD1      End   5.00  27.61   4.90  -0.53       57.43      -47.64  -0.0  -2.29  13.09  -1.63 -0.07  4.04  0.58  0.00  4.23   6.5   3
   6063A  6063A:WVGD1   Origin   5.00  27.61   4.90  -0.53       57.43      -47.64   0.0  -2.69  13.45  -1.64 -0.08  4.04  0.59  0.00  4.25   6.5   3
   6063A   6063A:Arm1      End   7.75  26.00   4.59  -0.49       94.42      -52.14   0.0  -2.69  13.45  -1.64 -0.08  5.28  0.57  0.00  5.45   8.4   3
   6063A   6063A:Arm1   Origin   7.75  26.00   4.59  -0.49       93.85      -52.14   0.0  -3.12  13.70  -1.64 -0.09  5.26  0.59  0.00  5.45   8.4   3
   6063A       Tube 1      End  10.54  24.38   4.29  -0.45      132.08      -56.72   0.0  -3.12  13.70  -1.64 -0.09  6.80  0.09  0.00  6.89  10.6   2
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   6063A       Tube 1   Origin  10.54  24.38   4.29  -0.45      132.08      -56.72   0.0  -3.46  13.96  -1.64 -0.10  6.80  0.09  0.00  6.90  10.6   2
   6063A  6063A:Vang1      End  13.33  22.77   3.99  -0.41      171.02      -61.30   0.0  -3.46  13.96  -1.64 -0.10  8.13  0.09  0.00  8.23  12.7   2
   6063A  6063A:Vang1   Origin  13.33  22.77   3.99  -0.41      171.02      -61.30   0.0  -5.27  34.91  -5.51 -0.15  8.13  0.30  0.00  8.29  12.8   2
   6063A  6063A:WVGD2      End  15.00  21.82   3.82  -0.39      229.33      -70.50   0.0  -5.27  34.91  -5.51 -0.14 10.39  0.29  0.00 10.54  16.2   2
   6063A  6063A:WVGD2   Origin  15.00  21.82   3.82  -0.39      229.33      -70.50   0.0  -5.74  35.30  -5.51 -0.16 10.39  0.29  0.00 10.55  16.2   2
   6063A   6063A:Arm2      End  19.75  19.16   3.33  -0.32      396.98      -96.67   0.0  -5.74  35.30  -5.51 -0.15 16.02  0.28  0.00 16.17  24.9   2
   6063A   6063A:Arm2   Origin  19.75  19.16   3.33  -0.32      396.39      -96.67   0.0  -6.38  35.66  -5.51 -0.16 15.99  0.28  0.00 16.17  24.9   2
   6063A       Tube 1      End  22.38  17.73   3.07  -0.29      490.01     -111.14   0.0  -6.38  35.66  -5.51 -0.16 18.67  0.27  0.00 18.84  29.0   2
   6063A       Tube 1   Origin  22.38  17.73   3.07  -0.29      490.01     -111.14   0.0  -6.78  35.93  -5.51 -0.17 18.67  0.27  0.00 18.85  29.0   2
   6063A  6063A:WVGD3      End  25.00  16.34   2.83  -0.26      584.31     -125.61   0.0  -6.78  35.93  -5.51 -0.17 21.08  0.27  0.00 21.25  32.7   2
   6063A  6063A:WVGD3   Origin  25.00  16.34   2.83  -0.26      584.31     -125.61   0.0  -7.03  36.15  -5.51 -0.17 21.08  0.27  0.00 21.26  32.7   2
   6063A  6063A:Vang2      End  25.33  16.17   2.80  -0.25      596.24     -127.43   0.0  -7.03  36.15  -5.51 -0.17 21.36  0.26  0.00 21.54  33.1   2
   6063A  6063A:Vang2   Origin  25.33  16.17   2.80  -0.25      596.24     -127.42   0.0  -8.94  57.07  -9.38 -0.22 21.36  0.45  0.00 21.60  33.2   2
   6063A       Tube 1      End  28.54  14.53   2.50  -0.22      779.45     -157.52   0.0  -8.94  57.07  -9.38 -0.21 26.19  0.44  0.00 26.42  40.6   2
   6063A       Tube 1   Origin  28.54  14.53   2.50  -0.22      779.45     -157.51   0.0  -9.52  57.41  -9.38 -0.22 26.19  0.44  0.00 26.43  40.7   2
   6063A   6063A:Arm3      End  31.75  12.96   2.23  -0.18      963.73     -187.61   0.0  -9.52  57.41  -9.38 -0.22 30.46  0.42  0.00 30.69  47.2   2
   6063A   6063A:Arm3   Origin  31.75  12.96   2.23  -0.18      963.13     -187.59   0.0 -10.23  57.76  -9.38 -0.23 30.44  0.42  0.00 30.69  47.2   2
   6063A  6063A:WVGD4      End  35.00  11.45   1.96  -0.15     1150.83     -218.06   0.0 -10.23  57.76  -9.38 -0.23 34.27  0.41  0.00 34.50  53.1   2
   6063A  6063A:WVGD4   Origin  35.00  11.45   1.96  -0.15     1150.84     -218.05   0.0 -10.79  58.13  -9.37 -0.24 34.27  0.41  0.00 34.51  53.1   2
   6063A  6063A:Vang3      End  37.33  10.42   1.78  -0.13     1286.28     -239.89   0.0 -10.79  58.13  -9.37 -0.24 36.74  0.40  0.00 36.98  56.9   2
   6063A  6063A:Vang3   Origin  37.33  10.42   1.78  -0.13     1286.28     -239.87   0.0 -13.10  79.13 -13.23 -0.29 36.74  0.57  0.00 37.04  57.0   2
   6063A      SpliceT      End  40.00   9.31   1.59  -0.11     1497.55     -275.20   0.0 -13.10  79.13 -13.23 -0.28 40.83  0.55  0.00 41.12  63.3   2
   6063A      SpliceT   Origin  40.00   9.31   1.59  -0.11     1497.56     -275.17   0.0 -14.55  79.57 -13.23 -0.31 40.83  0.55  0.00 41.15  63.3   2
   6063A  6063A:WVGD5      End  45.00   7.39   1.26  -0.08     1895.41     -341.31   0.0 -14.55  79.57 -13.23 -0.20 33.35  0.36  0.00 33.56  51.6   2
   6063A  6063A:WVGD5   Origin  45.00   7.39   1.26  -0.08     1895.41     -341.29   0.0 -15.92  79.99 -13.23 -0.22 33.35  0.36  0.00 33.58  51.7   2
   6063A      SpliceB      End  45.83   7.10   1.21  -0.08     1961.80     -352.27   0.0 -15.92  79.99 -13.23 -0.22 34.04  0.36  0.00 34.27  52.7   2
   6063A      SpliceB   Origin  45.83   7.10   1.21  -0.08     1961.80     -352.25   0.0 -16.81  80.30 -13.23 -0.23 34.04  0.36  0.00 34.28  52.7   2
   6063A       Tube 2      End  50.42   5.56   0.94  -0.05     2329.99     -412.89   0.0 -16.81  80.30 -13.23 -0.22 37.50  0.35  0.00 37.73  58.1   2
   6063A       Tube 2   Origin  50.42   5.56   0.94  -0.05     2329.99     -412.85   0.0 -18.25  80.84 -13.22 -0.24 37.50  0.35  0.00 37.75  58.1   2
   6063A  6063A:WVGD6      End  55.00   4.19   0.71  -0.04     2700.63     -473.46   0.0 -18.25  80.84 -13.22 -0.24 40.43  0.34  0.00 40.67  62.6   2
   6063A  6063A:WVGD6   Origin  55.00   4.19   0.71  -0.04     2700.64     -473.43   0.0 -19.83  81.48 -13.21 -0.26 40.43  0.34  0.00 40.69  62.6   2
   6063A       Tube 2      End  60.00   2.92   0.49  -0.02     3108.05     -539.48   0.0 -19.83  81.48 -13.21 -0.25 43.13  0.32  0.00 43.38  66.7   2
   6063A       Tube 2   Origin  60.00   2.92   0.49  -0.02     3108.05     -539.45   0.0 -21.51  82.09 -13.20 -0.27 43.13  0.32  0.00 43.40  66.8   2
   6063A  6063A:WVGD7      End  65.00   1.87   0.32  -0.01     3518.49     -605.45   0.0 -21.51  82.09 -13.20 -0.26 45.38  0.31  0.00 45.64  70.2   2
   6063A  6063A:WVGD7   Origin  65.00   1.87   0.32  -0.01     3518.50     -605.42   0.0 -23.28  82.78 -13.19 -0.28 45.38  0.31  0.00 45.66  70.2   2
   6063A       Tube 2      End  70.00   1.06   0.18  -0.01     3932.40     -671.36   0.0 -23.28  82.78 -13.19 -0.27 47.26  0.30  0.00 47.53  73.1   2
   6063A       Tube 2   Origin  70.00   1.06   0.18  -0.01     3932.40     -671.33   0.0 -25.08  83.41 -13.18 -0.29 47.26  0.30  0.00 47.55  73.2   2
   6063A  6063A:WVGD8      End  75.00   0.47   0.08  -0.00     4349.44     -737.21   0.0 -25.08  83.41 -13.18 -0.28 48.82  0.29  0.00 49.11  75.5   2
   6063A  6063A:WVGD8   Origin  75.00   0.47   0.08  -0.00     4349.45     -737.19   0.0 -26.96  84.12 -13.16 -0.30 48.82  0.29  0.00 49.13  75.6   2
   6063A       Tube 2      End  80.00   0.12   0.02  -0.00     4770.07     -802.99   0.0 -26.96  84.12 -13.16 -0.29 50.13  0.28  0.00 50.42  77.6   2
   6063A       Tube 2   Origin  80.00   0.12   0.02  -0.00     4770.07     -802.98   0.0 -28.86  84.78 -13.14 -0.31 50.13  0.28  0.00 50.44  77.6   2
   6063A      6063A:g      End  85.00   0.00   0.00   0.00     5193.95     -868.69   0.0 -28.86  84.78 -13.14 -0.30 51.20  0.27  0.00 51.51  79.2   2

Detailed Tubular Davit Arm Usages for Load Case "NESC Extreme":

 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)     %
---------------------------------------------------------------------------------------------------------------------------------------------
       1   1:O   Origin   0.00  26.02   4.60   0.20       -0.44        0.00   0.0 -0.01   0.08  -0.00 -0.00  0.64  0.00  0.00  0.65   1.0   1
       1  #1:0      End   3.40  26.29   4.66   2.16       -0.16        0.00   0.0 -0.01   0.08  -0.00 -0.00  0.32  0.00  0.00  0.33   0.5   1
       1  #1:0   Origin   3.40  26.29   4.66   2.16       -0.16        0.00   0.0 -0.01   0.04  -0.00 -0.00  0.32  0.00  0.00  0.33   0.5   1
       1 1:mid      End   6.79  26.55   4.72   4.12       -0.02        0.00   0.0 -0.01   0.04  -0.00 -0.00  0.07  0.00  0.00  0.07   0.1   1
       1 1:mid   Origin   6.79  26.55   4.72   4.12       -0.02        0.00   0.0 -0.00   0.01  -0.00 -0.00  0.07  0.00  0.00  0.07   0.1   1
       1 1:End      End   8.79  26.58   4.73   5.28       -0.00        0.00   0.0 -0.00   0.01  -0.00 -0.00  0.00  0.01  0.00  0.01   0.0   3

       3   3:O   Origin   0.00  19.18   3.34   0.42       -0.44        0.00   0.0 -0.01   0.08  -0.00 -0.00  0.65  0.00  0.00  0.65   1.0   1
       3  #3:0      End   3.40  19.43   3.39   2.27       -0.16        0.00   0.0 -0.01   0.08  -0.00 -0.00  0.33  0.00  0.00  0.33   0.5   1
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       3  #3:0   Origin   3.40  19.43   3.39   2.27       -0.16        0.00   0.0 -0.01   0.04  -0.00 -0.00  0.33  0.00  0.00  0.33   0.5   1
       3 3:mid      End   6.79  19.67   3.44   4.11       -0.02        0.00   0.0 -0.01   0.04  -0.00 -0.00  0.07  0.00  0.00  0.07   0.1   1
       3 3:mid   Origin   6.79  19.67   3.44   4.11       -0.02        0.00   0.0 -0.00   0.01  -0.00 -0.00  0.07  0.00  0.00  0.07   0.1   1
       3 3:End      End   8.79  19.70   3.45   5.20       -0.00        0.00   0.0 -0.00   0.01  -0.00 -0.00  0.00  0.01  0.00  0.01   0.0   3

       5   5:O   Origin   0.00  12.97   2.23   0.54       -0.44        0.00   0.0 -0.01   0.08  -0.00 -0.00  0.65  0.00  0.00  0.65   1.0   1
       5  #5:0      End   3.40  13.18   2.27   2.14       -0.16        0.00   0.0 -0.01   0.08  -0.00 -0.00  0.33  0.00  0.00  0.33   0.5   1
       5  #5:0   Origin   3.40  13.18   2.27   2.14       -0.16        0.00   0.0 -0.01   0.04  -0.00 -0.00  0.33  0.00  0.00  0.33   0.5   1
       5 5:mid      End   6.79  13.39   2.32   3.73       -0.02        0.00   0.0 -0.01   0.04  -0.00 -0.00  0.07  0.00  0.00  0.07   0.1   1
       5 5:mid   Origin   6.79  13.39   2.32   3.73       -0.02        0.00   0.0 -0.00   0.01  -0.00 -0.00  0.07  0.00  0.00  0.07   0.1   1
       5 5:End      End   8.79  13.41   2.32   4.67       -0.00        0.00   0.0 -0.00   0.01  -0.00 -0.00  0.00  0.01  0.00  0.01   0.0   3

Summary of Clamp Capacities and Usages for Load Case "NESC Extreme":

  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)        %     %
-------------------------------------------------------------------------
      1 21.158   100.00   100.00   21.16     0.00     0.00     0.00 21.16
      2 21.158   100.00   100.00   21.16     0.00     0.00     0.00 21.16
      3 21.158   100.00   100.00   21.16     0.00     0.00     0.00 21.16
      4  0.079   100.00   100.00    0.08     0.00     0.00     0.00  0.08
      5  0.079   100.00   100.00    0.08     0.00     0.00     0.00  0.08
      6  0.079   100.00   100.00    0.08     0.00     0.00     0.00  0.08
      7  0.079   100.00   100.00    0.08     0.00     0.00     0.00  0.08
      8  0.079   100.00   100.00    0.08     0.00     0.00     0.00  0.08
      9  0.079   100.00   100.00    0.08     0.00     0.00     0.00  0.08
     10  0.079   100.00   100.00    0.08     0.00     0.00     0.00  0.08
     11  0.079   100.00   100.00    0.08     0.00     0.00     0.00  0.08
     12 41.442   100.00   100.00   41.44     0.00     0.00     0.00 41.44
     13 40.243   100.00   100.00   40.24     0.00     0.00     0.00 40.24
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*** Analysis Results for Load Case No. 3 "NESC Extreme Ice" - Number of iterations in SAPS 12

Equilibrium Joint Positions and Rotations for Load Case "NESC Extreme Ice":

        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)
-------------------------------------------------------------------------------------
      6063A:g       0       0          0  0.0000 0.0000  0.0000       0       0     0
      6063A:t  0.4912   2.308   -0.04277 -2.5437 0.5522 -0.0006  0.4912   2.308 84.96
 6063A:Shield  0.4815   2.264   -0.04174 -2.5436 0.5518 -0.0006  0.4815   2.264 83.96
  6063A:WVGD1  0.4431   2.087   -0.03759 -2.5343 0.5469 -0.0004  0.4431   2.087 79.96
   6063A:Arm1   0.417   1.965   -0.03477 -2.5194 0.5420 -0.0004   0.417   1.965 77.22
  6063A:Vang1  0.3647   1.722   -0.02918 -2.4736 0.5295 -0.0002  0.3647   1.722 71.64
  6063A:WVGD2  0.3493    1.65   -0.02754 -2.4548 0.5248 -0.0002  0.3493    1.65 69.97
   6063A:Arm2  0.3064   1.449   -0.02304 -2.3775 0.5068 -0.0002  0.3064   1.449 65.23
  6063A:WVGD3  0.2611   1.236   -0.01845 -2.2614 0.4807 -0.0001  0.2611   1.236 59.98
  6063A:Vang2  0.2583   1.223   -0.01818 -2.2533 0.4789 -0.0001  0.2583   1.223 59.65
   6063A:Arm3  0.2067  0.9798   -0.01326 -2.0624 0.4372 -0.0001  0.2067  0.9798 53.24
  6063A:WVGD4  0.1825  0.8657   -0.01111 -1.9465 0.4121 -0.0000  0.1825  0.8657 49.99
  6063A:Vang3  0.1661  0.7881  -0.009725 -1.8574 0.3930 -0.0000  0.1661  0.7881 47.66
  6063A:WVGD5  0.1176  0.5585  -0.005986 -1.5602 0.3294 -0.0000  0.1176  0.5585 39.99
  6063A:WVGD6 0.06652  0.3164  -0.002764 -1.1937 0.2515 -0.0000 0.06652  0.3164    30
  6063A:WVGD7 0.02963  0.1411 -0.0009924 -0.7995 0.1681  0.0000 0.02963  0.1411    20
  6063A:WVGD8 0.00746 0.03559   -0.00024 -0.3977 0.0835  0.0000 0.00746 0.03559    10
          1:O  0.4175   1.966    0.01772 -2.5194 0.5420 -0.0004  0.4175  0.7722 77.27
        1:mid  0.4273   2.006     0.3125 -2.5037 0.5421 -0.0004  0.4273  -5.939 78.31
        1:End  0.4281   2.008     0.3998 -2.5030 0.5421 -0.0004  0.4281  -7.937  78.4
          3:O  0.3069    1.45     0.0333 -2.3775 0.5068 -0.0002  0.3069 0.09193 65.28
        3:mid   0.316   1.487     0.3114 -2.3617 0.5068 -0.0001   0.316  -6.621 66.31
        3:End  0.3168   1.489     0.3938 -2.3611 0.5068 -0.0001  0.3168   -8.62 66.39
          5:O  0.2071  0.9808    0.04152 -2.0624 0.4372 -0.0001  0.2071 -0.5414 53.29
        5:mid  0.2147   1.012     0.2827 -2.0466 0.4372 -0.0001  0.2147   -7.26 54.28
        5:End  0.2152   1.013     0.3541 -2.0460 0.4372 -0.0001  0.2152  -9.259 54.35

Joint Support Reactions for Load Case "NESC Extreme Ice":

   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)     %     %
-------------------------------------------------------------------------------------------------------------------------------------
 6063A:g -15.20   0.0 -74.23   0.0     0.0 -48.61   0.0    0.0   90.02     0.0 4681.70   0.0 -980.6   0.0      0.0  -0.02   0.0   0.0

Detailed Steel Pole Usages for Load Case "NESC Extreme Ice":

 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)     %
-----------------------------------------------------------------------------------------------------------------------------------------------------
   6063A      6063A:t   Origin   0.00  27.70   5.89  -0.51       -0.00       -0.00   0.0  -2.93   1.11  -8.02 -0.09  0.00  0.53  0.00  0.92   1.4   1
   6063A 6063A:Shield      End   1.00  27.17   5.78  -0.50        1.11       -8.02   0.0  -2.93   1.11  -8.02 -0.09  0.19  0.50  0.00  0.91   1.4   2
   6063A 6063A:Shield   Origin   1.00  27.17   5.78  -0.50        1.11       -8.02  -0.0  -5.59  11.55  -2.35 -0.18  0.46  0.75  0.00  1.45   2.2   5
   6063A  6063A:WVGD1      End   5.00  25.04   5.32  -0.45       47.30      -17.43  -0.0  -5.59  11.55  -2.35 -0.17  2.73  0.14  0.00  2.91   4.5   2
   6063A  6063A:WVGD1   Origin   5.00  25.04   5.32  -0.45       47.30      -17.42   0.0  -6.01  11.67  -2.36 -0.18  2.73  0.14  0.00  2.92   4.5   2
   6063A   6063A:Arm1      End   7.75  23.58   5.00  -0.42       79.39      -23.90   0.0  -6.01  11.67  -2.36 -0.18  4.22  0.14  0.00  4.41   6.8   2
   6063A   6063A:Arm1   Origin   7.75  23.58   5.00  -0.42       78.80      -23.90   0.0  -6.45  11.76  -2.36 -0.19  4.19  0.14  0.00  4.39   6.8   2
   6063A       Tube 1      End  10.54  22.12   4.69  -0.38      111.60      -30.49   0.0  -6.45  11.76  -2.36 -0.18  5.53  0.13  0.00  5.72   8.8   2
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   6063A       Tube 1   Origin  10.54  22.12   4.69  -0.38      111.60      -30.49   0.0  -6.78  11.84  -2.36 -0.19  5.53  0.13  0.00  5.73   8.8   2
   6063A  6063A:Vang1      End  13.33  20.66   4.38  -0.35      144.63      -37.08   0.0  -6.78  11.84  -2.36 -0.19  6.71  0.13  0.00  6.90  10.6   2
   6063A  6063A:Vang1   Origin  13.33  20.66   4.38  -0.35      144.63      -37.08   0.0 -12.44  32.13  -6.72 -0.34  6.71  0.36  0.00  7.08  10.9   2
   6063A  6063A:WVGD2      End  15.00  19.80   4.19  -0.33      198.28      -48.30   0.0 -12.44  32.13  -6.72 -0.34  8.84  0.36  0.00  9.20  14.1   2
   6063A  6063A:WVGD2   Origin  15.00  19.80   4.19  -0.33      198.28      -48.30   0.0 -12.92  32.25  -6.73 -0.35  8.84  0.36  0.00  9.21  14.2   2
   6063A   6063A:Arm2      End  19.75  17.39   3.68  -0.28      351.47      -80.25   0.0 -12.92  32.25  -6.73 -0.33 14.13  0.34  0.00 14.47  22.3   2
   6063A   6063A:Arm2   Origin  19.75  17.39   3.68  -0.28      350.87      -80.24   0.0 -13.56  32.36  -6.73 -0.35 14.10  0.34  0.00 14.46  22.3   2
   6063A       Tube 1      End  22.38  16.09   3.40  -0.25      435.81      -97.90   0.0 -13.56  32.36  -6.73 -0.34 16.60  0.33  0.00 16.95  26.1   2
   6063A       Tube 1   Origin  22.38  16.09   3.40  -0.25      435.81      -97.90   0.0 -13.95  32.44  -6.73 -0.35 16.60  0.33  0.00 16.96  26.1   2
   6063A  6063A:WVGD3      End  25.00  14.83   3.13  -0.22      520.96     -115.55   0.0 -13.95  32.44  -6.73 -0.34 18.83  0.32  0.00 19.17  29.5   2
   6063A  6063A:WVGD3   Origin  25.00  14.83   3.13  -0.22      520.96     -115.55   0.0 -14.22  32.51  -6.73 -0.35 18.83  0.32  0.00 19.18  29.5   2
   6063A  6063A:Vang2      End  25.33  14.67   3.10  -0.22      531.69     -117.77   0.0 -14.22  32.51  -6.73 -0.35 19.09  0.32  0.00 19.44  29.9   2
   6063A  6063A:Vang2   Origin  25.33  14.67   3.10  -0.22      531.69     -117.76   0.0 -19.96  52.76 -11.08 -0.49 19.09  0.53  0.00 19.60  30.1   2
   6063A       Tube 1      End  28.54  13.18   2.78  -0.19      701.04     -153.33   0.0 -19.96  52.76 -11.08 -0.47 23.66  0.51  0.00 24.15  37.1   2
   6063A       Tube 1   Origin  28.54  13.18   2.78  -0.19      701.04     -153.32   0.0 -20.52  52.84 -11.07 -0.48 23.66  0.51  0.00 24.16  37.2   2
   6063A   6063A:Arm3      End  31.75  11.76   2.48  -0.16      870.65     -188.87   0.0 -20.52  52.84 -11.07 -0.47 27.68  0.50  0.00 28.16  43.3   2
   6063A   6063A:Arm3   Origin  31.75  11.76   2.48  -0.16      870.03     -188.85   0.0 -21.22  52.92 -11.07 -0.49 27.66  0.50  0.00 28.16  43.3   2
   6063A  6063A:WVGD4      End  35.00  10.39   2.19  -0.13     1042.02     -224.83   0.0 -21.22  52.92 -11.07 -0.47 31.23  0.48  0.00 31.72  48.8   2
   6063A  6063A:WVGD4   Origin  35.00  10.39   2.19  -0.13     1042.03     -224.82   0.0 -21.78  53.01 -11.06 -0.49 31.23  0.48  0.00 31.73  48.8   2
   6063A  6063A:Vang3      End  37.33   9.46   1.99  -0.12     1165.55     -250.59   0.0 -21.78  53.01 -11.06 -0.48 33.53  0.47  0.00 34.02  52.3   2
   6063A  6063A:Vang3   Origin  37.33   9.46   1.99  -0.12     1165.55     -250.58   0.0 -27.89  73.23 -15.40 -0.61 33.53  0.66  0.00 34.16  52.6   2
   6063A      SpliceT      End  40.00   8.44   1.78  -0.10     1361.08     -291.70   0.0 -27.89  73.23 -15.40 -0.60 37.40  0.65  0.00 38.01  58.5   2
   6063A      SpliceT   Origin  40.00   8.44   1.78  -0.10     1361.09     -291.68   0.0 -29.30  73.33 -15.39 -0.63 37.40  0.65  0.00 38.04  58.5   2
   6063A  6063A:WVGD5      End  45.00   6.70   1.41  -0.07     1727.71     -368.64   0.0 -29.30  73.33 -15.39 -0.41 30.66  0.42  0.00 31.08  47.8   2
   6063A  6063A:WVGD5   Origin  45.00   6.70   1.41  -0.07     1727.71     -368.62   0.0 -30.67  73.43 -15.39 -0.43 30.66  0.42  0.00 31.10  47.8   2
   6063A      SpliceB      End  45.83   6.43   1.35  -0.07     1788.65     -381.39   0.0 -30.67  73.43 -15.39 -0.43 31.31  0.42  0.00 31.74  48.8   2
   6063A      SpliceB   Origin  45.83   6.43   1.35  -0.07     1788.66     -381.38   0.0 -31.54  73.49 -15.38 -0.44 31.31  0.42  0.00 31.75  48.9   2
   6063A       Tube 2      End  50.42   5.03   1.06  -0.05     2125.60     -451.89   0.0 -31.54  73.49 -15.38 -0.42 34.52  0.41  0.00 34.95  53.8   2
   6063A       Tube 2   Origin  50.42   5.03   1.06  -0.05     2125.60     -451.86   0.0 -32.93  73.59 -15.36 -0.44 34.52  0.40  0.00 34.97  53.8   2
   6063A  6063A:WVGD6      End  55.00   3.80   0.80  -0.03     2462.99     -522.30   0.0 -32.93  73.59 -15.36 -0.42 37.22  0.39  0.00 37.65  57.9   2
   6063A  6063A:WVGD6   Origin  55.00   3.80   0.80  -0.03     2462.99     -522.26   0.0 -34.49  73.71 -15.35 -0.45 37.22  0.39  0.00 37.67  58.0   2
   6063A       Tube 2      End  60.00   2.64   0.56  -0.02     2831.53     -598.99   0.0 -34.49  73.71 -15.35 -0.43 39.67  0.38  0.00 40.11  61.7   2
   6063A       Tube 2   Origin  60.00   2.64   0.56  -0.02     2831.54     -598.95   0.0 -36.12  73.80 -15.32 -0.45 39.67  0.38  0.00 40.13  61.7   2
   6063A  6063A:WVGD7      End  65.00   1.69   0.36  -0.01     3200.55     -675.57   0.0 -36.12  73.80 -15.32 -0.43 41.69  0.36  0.00 42.13  64.8   2
   6063A  6063A:WVGD7   Origin  65.00   1.69   0.36  -0.01     3200.55     -675.54   0.0 -37.86  73.92 -15.30 -0.45 41.69  0.36  0.00 42.15  64.8   2
   6063A       Tube 2      End  70.00   0.96   0.20  -0.01     3570.15     -752.03   0.0 -37.86  73.92 -15.30 -0.44 43.34  0.35  0.00 43.78  67.4   2
   6063A       Tube 2   Origin  70.00   0.96   0.20  -0.01     3570.15     -752.01   0.0 -39.60  74.01 -15.27 -0.46 43.34  0.35  0.00 43.80  67.4   2
   6063A  6063A:WVGD8      End  75.00   0.43   0.09  -0.00     3940.17     -828.37   0.0 -39.60  74.01 -15.27 -0.44 44.69  0.34  0.00 45.14  69.4   2
   6063A  6063A:WVGD8   Origin  75.00   0.43   0.09  -0.00     3940.18     -828.35   0.0 -41.43  74.11 -15.25 -0.46 44.69  0.34  0.00 45.16  69.5   2
   6063A       Tube 2      End  80.00   0.11   0.02  -0.00     4310.74     -904.58   0.0 -41.43  74.11 -15.25 -0.45 45.78  0.32  0.00 46.23  71.1   2
   6063A       Tube 2   Origin  80.00   0.11   0.02  -0.00     4310.74     -904.57   0.0 -43.27  74.19 -15.22 -0.47 45.78  0.32  0.00 46.25  71.2   2
   6063A      6063A:g      End  85.00   0.00   0.00   0.00     4681.70     -980.65   0.0 -43.27  74.19 -15.22 -0.45 46.65  0.31  0.00 47.11  72.5   2

Detailed Tubular Davit Arm Usages for Load Case "NESC Extreme Ice":

 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)     %
---------------------------------------------------------------------------------------------------------------------------------------------
       1   1:O   Origin   0.00  23.60   5.01   0.21       -0.45        0.00   0.0 -0.01   0.09  -0.00 -0.00  0.66  0.00  0.00  0.66   1.0   1
       1  #1:0      End   3.40  23.83   5.07   1.98       -0.16        0.00   0.0 -0.01   0.09  -0.00 -0.00  0.33  0.00  0.00  0.33   0.5   1
       1  #1:0   Origin   3.40  23.83   5.07   1.98       -0.16        0.00   0.0 -0.01   0.04  -0.00 -0.00  0.33  0.00  0.00  0.33   0.5   1
       1 1:mid      End   6.79  24.07   5.13   3.75       -0.02        0.00   0.0 -0.01   0.04  -0.00 -0.00  0.07  0.00  0.00  0.07   0.1   1
       1 1:mid   Origin   6.79  24.07   5.13   3.75       -0.02        0.00   0.0 -0.00   0.01  -0.00 -0.00  0.07  0.00  0.00  0.07   0.1   1
       1 1:End      End   8.79  24.09   5.14   4.80       -0.00        0.00   0.0 -0.00   0.01  -0.00 -0.00  0.00  0.01  0.00  0.01   0.0   3

       3   3:O   Origin   0.00  17.40   3.68   0.40       -0.45        0.00   0.0 -0.01   0.09  -0.00 -0.00  0.66  0.00  0.00  0.67   1.0   1
       3  #3:0      End   3.40  17.62   3.74   2.07       -0.16        0.00   0.0 -0.01   0.09  -0.00 -0.00  0.33  0.00  0.00  0.33   0.5   1
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       3  #3:0   Origin   3.40  17.62   3.74   2.07       -0.16        0.00   0.0 -0.01   0.04  -0.00 -0.00  0.33  0.00  0.00  0.33   0.5   1
       3 3:mid      End   6.79  17.84   3.79   3.74       -0.02        0.00   0.0 -0.01   0.04  -0.00 -0.00  0.07  0.00  0.00  0.07   0.1   1
       3 3:mid   Origin   6.79  17.84   3.79   3.74       -0.02        0.00   0.0 -0.00   0.01  -0.00 -0.00  0.07  0.00  0.00  0.07   0.1   1
       3 3:End      End   8.79  17.86   3.80   4.73       -0.00        0.00   0.0 -0.00   0.01  -0.00 -0.00  0.00  0.01  0.00  0.01   0.0   3

       5   5:O   Origin   0.00  11.77   2.49   0.50       -0.45        0.00   0.0 -0.01   0.09  -0.00 -0.00  0.66  0.00  0.00  0.67   1.0   1
       5  #5:0      End   3.40  11.96   2.53   1.95       -0.16        0.00   0.0 -0.01   0.09  -0.00 -0.00  0.33  0.00  0.00  0.34   0.5   1
       5  #5:0   Origin   3.40  11.96   2.53   1.95       -0.16        0.00   0.0 -0.01   0.04  -0.00 -0.00  0.33  0.00  0.00  0.33   0.5   1
       5 5:mid      End   6.79  12.14   2.58   3.39       -0.02        0.00   0.0 -0.01   0.04  -0.00 -0.00  0.07  0.00  0.00  0.07   0.1   1
       5 5:mid   Origin   6.79  12.14   2.58   3.39       -0.02        0.00   0.0 -0.00   0.01  -0.00 -0.00  0.07  0.00  0.00  0.07   0.1   1
       5 5:End      End   8.79  12.16   2.58   4.25       -0.00        0.00   0.0 -0.00   0.01  -0.00 -0.00  0.00  0.01  0.00  0.01   0.0   3

Summary of Clamp Capacities and Usages for Load Case "NESC Extreme Ice":

  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)        %     %
-------------------------------------------------------------------------
      1 21.377   100.00   100.00   21.38     0.00     0.00     0.00 21.38
      2 21.377   100.00   100.00   21.38     0.00     0.00     0.00 21.38
      3 21.377   100.00   100.00   21.38     0.00     0.00     0.00 21.38
      4  0.052   100.00   100.00    0.05     0.00     0.00     0.00  0.05
      5  0.052   100.00   100.00    0.05     0.00     0.00     0.00  0.05
      6  0.052   100.00   100.00    0.05     0.00     0.00     0.00  0.05
      7  0.052   100.00   100.00    0.05     0.00     0.00     0.00  0.05
      8  0.052   100.00   100.00    0.05     0.00     0.00     0.00  0.05
      9  0.052   100.00   100.00    0.05     0.00     0.00     0.00  0.05
     10  0.052   100.00   100.00    0.05     0.00     0.00     0.00  0.05
     11  0.052   100.00   100.00    0.05     0.00     0.00     0.00  0.05
     12  8.584   100.00   100.00    8.58     0.00     0.00     0.00  8.58
     13 12.056   100.00   100.00   12.06     0.00     0.00     0.00 12.06
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*** Overall summary for all load cases - Usage = Maximum Stress / Allowable Stress

Summary of Steel Pole Usages:

 Steel Pole Maximum  Load Case   Height Segment  Weight
      Label Usage %            AGL (ft)  Number   (lbs)
-------------------------------------------------------
      6063A   89.46 NESC Heavy      2.5      25 23196.9

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)
------------------------------------------------------------------------------------------------------------------------------
 6063A       NESC Heavy    1  2.167  1.311  0.529  2.257 22.691  31.418  158.429       4  191.886     3.171     4.000    62.84
 6063A       NESC Heavy    2  2.257  0.529  1.311  2.167 22.691  17.926   90.392       4  162.197     2.395     4.000    35.85
 6063A       NESC Heavy    3  2.219 -1.127  2.219  1.127 27.054   4.417   26.557       2 -127.729     1.189     4.000     8.83
 6063A       NESC Heavy    4  1.311 -2.167  2.257 -0.529 22.691  32.787  165.332       4 -211.473     3.239     4.000    65.57
 6063A       NESC Heavy    5  0.529 -2.257  2.167 -1.311 22.691  41.437  208.947       4 -223.707     3.641     4.000    82.87
 6063A       NESC Heavy    6 -1.127 -2.219  1.127 -2.219 27.054  10.667   64.129       2 -223.707     1.848     4.000    21.33
 6063A       NESC Heavy    7 -2.167 -1.311 -0.529 -2.257 22.691  30.344  153.013       4 -186.546     3.116     4.000    60.69
 6063A       NESC Heavy    8 -2.257 -0.529 -1.311 -2.167 22.691  16.852   84.976       4 -156.857     2.322     4.000    33.70
 6063A       NESC Heavy    9 -2.219  1.127 -2.219 -1.127 27.054   4.417   26.557       2  133.069     1.189     4.000     8.83
 6063A       NESC Heavy   10 -1.311  2.167 -2.257  0.529 22.691  33.861  170.748       4  216.814     3.292     4.000    67.72
 6063A       NESC Heavy   11 -0.529  2.257 -2.167  1.311 22.691  42.511  214.363       4  229.048     3.688     4.000    85.02
 6063A       NESC Heavy   12  1.127  2.219 -1.127  2.219 27.054  10.945   65.799       2  229.048     1.871     4.000    21.89
 6063A       NESC Heavy   13  2.375  0.873  0.873  2.375 25.484  18.671  105.736       5  191.886     2.444     4.000    37.34
 6063A       NESC Heavy   14  0.873 -2.375  2.375 -0.873 25.484  28.096  159.111       5 -223.707     2.998     4.000    56.19
 6063A       NESC Heavy   15 -2.375 -0.873 -0.873 -2.375 25.484  17.867  101.181       5 -186.546     2.391     4.000    35.73
 6063A       NESC Heavy   16 -0.873  2.375 -2.375  0.873 25.484  28.900  163.665       5  229.048     3.041     4.000    57.80

 6063A     NESC Extreme    1  2.167  1.311  0.529  2.257 22.691  29.291  147.702       4  175.861     3.062     4.000    58.58
 6063A     NESC Extreme    2  2.257  0.529  1.311  2.167 22.691  17.652   89.009       4  150.970     2.377     4.000    35.30
 6063A     NESC Extreme    3  2.219 -1.127  2.219  1.127 27.054   3.979   23.921       2 -106.326     1.128     4.000     7.96
 6063A     NESC Extreme    4  1.311 -2.167  2.257 -0.529 22.691  28.027  141.327       4 -185.602     2.995     4.000    56.05
 6063A     NESC Extreme    5  0.529 -2.257  2.167 -1.311 22.691  36.331  183.200       4 -198.472     3.410     4.000    72.66
 6063A     NESC Extreme    6 -1.127 -2.219  1.127 -2.219 27.054   9.655   58.048       2 -198.472     1.758     4.000    19.31
 6063A     NESC Extreme    7 -2.167 -1.311 -0.529 -2.257 22.691  28.691  144.676       4 -172.878     3.030     4.000    57.38
 6063A     NESC Extreme    8 -2.257 -0.529 -1.311 -2.167 22.691  17.051   85.983       4 -147.986     2.336     4.000    34.10
 6063A     NESC Extreme    9 -2.219  1.127 -2.219 -1.127 27.054   3.979   23.921       2  109.310     1.128     4.000     7.96
 6063A     NESC Extreme   10 -1.311  2.167 -2.257  0.529 22.691  28.627  144.353       4  188.586     3.027     4.000    57.25
 6063A     NESC Extreme   11 -0.529  2.257 -2.167  1.311 22.691  36.931  186.226       4  201.455     3.438     4.000    73.86
 6063A     NESC Extreme   12  1.127  2.219 -1.127  2.219 27.054   9.811   58.981       2  201.455     1.772     4.000    19.62
 6063A     NESC Extreme   13  2.375  0.873  0.873  2.375 25.484  17.764  100.599       5  175.861     2.384     4.000    35.53
 6063A     NESC Extreme   14  0.873 -2.375  2.375 -0.873 25.484  24.360  137.953       5 -198.472     2.792     4.000    48.72
 6063A     NESC Extreme   15 -2.375 -0.873 -0.873 -2.375 25.484  17.315   98.055       5 -172.878     2.354     4.000    34.63
 6063A     NESC Extreme   16 -0.873  2.375 -2.375  0.873 25.484  24.809  140.498       5  201.455     2.818     4.000    49.62

 6063A NESC Extreme Ice    1  2.167  1.311  0.529  2.257 22.691  25.708  129.631       4  156.472     2.868     4.000    51.42
 6063A NESC Extreme Ice    2  2.257  0.529  1.311  2.167 22.691  14.836   74.813       4  132.668     2.179     4.000    29.67
 6063A NESC Extreme Ice    3  2.219 -1.127  2.219  1.127 27.054   3.586   21.562       2 -102.095     1.071     4.000     7.17
 6063A NESC Extreme Ice    4  1.311 -2.167  2.257 -0.529 22.691  26.337  132.806       4 -170.710     2.903     4.000    52.67
 6063A NESC Extreme Ice    5  0.529 -2.257  2.167 -1.311 22.691  33.443  168.636       4 -180.943     3.271     4.000    66.89
 6063A NESC Extreme Ice    6 -1.127 -2.219  1.127 -2.219 27.054   8.658   52.052       2 -180.943     1.665     4.000    17.32
 6063A NESC Extreme Ice    7 -2.167 -1.311 -0.529 -2.257 22.691  24.818  125.148       4 -152.051     2.818     4.000    49.64
 6063A NESC Extreme Ice    8 -2.257 -0.529 -1.311 -2.167 22.691  13.947   70.329       4 -128.246     2.113     4.000    27.89
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 6063A NESC Extreme Ice    9 -2.219  1.127 -2.219 -1.127 27.054   3.586   21.562       2  106.517     1.071     4.000     7.17
 6063A NESC Extreme Ice   10 -1.311  2.167 -2.257  0.529 22.691  27.226  137.289       4  175.132     2.952     4.000    54.45
 6063A NESC Extreme Ice   11 -0.529  2.257 -2.167  1.311 22.691  34.332  173.120       4  185.364     3.315     4.000    68.66
 6063A NESC Extreme Ice   12  1.127  2.219 -1.127  2.219 27.054   8.888   53.435       2  185.364     1.686     4.000    17.78
 6063A NESC Extreme Ice   13  2.375  0.873  0.873  2.375 25.484  15.341   86.878       5  156.472     2.216     4.000    30.68
 6063A NESC Extreme Ice   14  0.873 -2.375  2.375 -0.873 25.484  22.628  128.148       5 -180.943     2.691     4.000    45.26
 6063A NESC Extreme Ice   15 -2.375 -0.873 -0.873 -2.375 25.484  14.675   83.107       5 -152.051     2.167     4.000    29.35
 6063A NESC Extreme Ice   16 -0.873  2.375 -2.375  0.873 25.484  23.294  131.918       5  185.364     2.730     4.000    46.59

Summary of Tubular Davit Usages:

 Tubular Davit Maximum  Load Case   Height Segment Weight
         Label Usage %            AGL (ft)  Number  (lbs)
---------------------------------------------------------
             1    1.53 NESC Heavy     77.4       1  113.1
             3    1.53 NESC Heavy     65.4       1  113.1
             5    1.53 NESC Heavy     53.4       1  113.1

*** Maximum Stress Summary for Each Load Case

Summary of Maximum Usages by Load Case:

        Load Case Maximum Element    Element
                  Usage %   Label       Type
--------------------------------------------
       NESC Heavy   89.46   6063A Steel Pole
     NESC Extreme   79.24   6063A Steel Pole
 NESC Extreme Ice   72.48   6063A Steel Pole

Summary of Steel Pole Usages by Load Case:

        Load Case Maximum Steel Pole   Height Segment
                  Usage %      Label AGL (ft)  Number
-----------------------------------------------------
       NESC Heavy   89.46      6063A      2.5      25
     NESC Extreme   79.24      6063A      2.5      25
 NESC Extreme Ice   72.48      6063A      2.5      25

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 Heavy 6063A   11 22.691   53.403 5766.445 -1261.293  42.511  214.363         4   229.048     3.688    85.02
     NESC Extreme 6063A   11 22.691   29.837 5193.946  -868.695  36.931  186.226         4   201.455     3.438    73.86
 NESC Extreme Ice 6063A   11 22.691   44.211 4681.700  -980.651  34.332  173.120         4   185.364     3.315    68.66

Summary of Tubular Davit Usages by Load Case:

        Load Case Maximum Tubular Davit   Height Segment
                  Usage %         Label AGL (ft)  Number
--------------------------------------------------------
       NESC Heavy    1.53             5     53.4       1
     NESC Extreme    1.00             5     53.4       1
 NESC Extreme Ice    1.02             5     53.4       1
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Summary of Insulator Usages:

 Insulator Insulator Maximum    Load Case Weight
     Label      Type Usage %               (lbs)
------------------------------------------------
         1     Clamp   26.06   NESC Heavy    0.0
         2     Clamp   26.06   NESC Heavy    0.0
         3     Clamp   26.06   NESC Heavy    0.0
         4     Clamp    0.08 NESC Extreme    0.0
         5     Clamp    0.08 NESC Extreme    0.0
         6     Clamp    0.08 NESC Extreme    0.0
         7     Clamp    0.08 NESC Extreme    0.0
         8     Clamp    0.08 NESC Extreme    0.0
         9     Clamp    0.08 NESC Extreme    0.0
        10     Clamp    0.08 NESC Extreme    0.0
        11     Clamp    0.08 NESC Extreme    0.0
        12     Clamp   41.44 NESC Extreme    0.0
        13     Clamp   40.24 NESC Extreme    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 Heavy         1     Clamp  6063A:Vang1     5.584    24.720     6.065    26.058
       NESC Heavy         2     Clamp  6063A:Vang2     5.584    24.720     6.065    26.058
       NESC Heavy         3     Clamp  6063A:Vang3     5.584    24.720     6.065    26.058
       NESC Heavy         4     Clamp  6063A:WVGD1     0.000     0.035     0.054     0.064
       NESC Heavy         5     Clamp  6063A:WVGD2     0.000     0.035     0.054     0.064
       NESC Heavy         6     Clamp  6063A:WVGD3     0.000     0.035     0.054     0.064
       NESC Heavy         7     Clamp  6063A:WVGD4     0.000     0.035     0.054     0.064
       NESC Heavy         8     Clamp  6063A:WVGD5     0.000     0.035     0.054     0.064
       NESC Heavy         9     Clamp  6063A:WVGD6     0.000     0.035     0.054     0.064
       NESC Heavy        10     Clamp  6063A:WVGD7     0.000     0.035     0.054     0.064
       NESC Heavy        11     Clamp  6063A:WVGD8     0.000     0.035     0.054     0.064
       NESC Heavy        12     Clamp      6063A:t     9.371     1.128     3.995    10.249
       NESC Heavy        13     Clamp 6063A:Shield    -6.532    11.945     1.937    13.751
     NESC Extreme         1     Clamp  6063A:Vang1     3.843    20.649     2.548    21.158
     NESC Extreme         2     Clamp  6063A:Vang2     3.843    20.649     2.548    21.158
     NESC Extreme         3     Clamp  6063A:Vang3     3.843    20.649     2.548    21.158
     NESC Extreme         4     Clamp  6063A:WVGD1     0.000     0.075     0.024     0.079
     NESC Extreme         5     Clamp  6063A:WVGD2     0.000     0.075     0.024     0.079
     NESC Extreme         6     Clamp  6063A:WVGD3     0.000     0.075     0.024     0.079
     NESC Extreme         7     Clamp  6063A:WVGD4     0.000     0.075     0.024     0.079
     NESC Extreme         8     Clamp  6063A:WVGD5     0.000     0.075     0.024     0.079
     NESC Extreme         9     Clamp  6063A:WVGD6     0.000     0.075     0.024     0.079
     NESC Extreme        10     Clamp  6063A:WVGD7     0.000     0.075     0.024     0.079
     NESC Extreme        11     Clamp  6063A:WVGD8     0.000     0.075     0.024     0.079
     NESC Extreme        12     Clamp      6063A:t    41.091     4.971     2.067    41.442
     NESC Extreme        13     Clamp 6063A:Shield   -39.485     7.753     0.539    40.243
 NESC Extreme Ice         1     Clamp  6063A:Vang1     4.302    19.974     6.285    21.377
 NESC Extreme Ice         2     Clamp  6063A:Vang2     4.302    19.974     6.285    21.377
 NESC Extreme Ice         3     Clamp  6063A:Vang3     4.302    19.974     6.285    21.377
 NESC Extreme Ice         4     Clamp  6063A:WVGD1     0.000     0.026     0.045     0.052
 NESC Extreme Ice         5     Clamp  6063A:WVGD2     0.000     0.026     0.045     0.052
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 NESC Extreme Ice         6     Clamp  6063A:WVGD3     0.000     0.026     0.045     0.052
 NESC Extreme Ice         7     Clamp  6063A:WVGD4     0.000     0.026     0.045     0.052
 NESC Extreme Ice         8     Clamp  6063A:WVGD5     0.000     0.026     0.045     0.052
 NESC Extreme Ice         9     Clamp  6063A:WVGD6     0.000     0.026     0.045     0.052
 NESC Extreme Ice        10     Clamp  6063A:WVGD7     0.000     0.026     0.045     0.052
 NESC Extreme Ice        11     Clamp  6063A:WVGD8     0.000     0.026     0.045     0.052
 NESC Extreme Ice        12     Clamp      6063A:t     7.986     0.965     2.995     8.584
 NESC Extreme Ice        13     Clamp 6063A:Shield    -5.692    10.255     2.791    12.056

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 Heavy 87.513 19.591 24.559    5536.987    -1247.439     0.000
     NESC Extreme 75.271 13.135 10.442    4797.164     -863.930     0.000
 NESC Extreme Ice 71.350 15.200 25.001    4528.351     -970.783     0.000

*** Weight of structure (lbs):
    Weight of Tubular Davit Arms:       339.4
    Weight of Steel Poles:            23196.9
    Total:                            23536.3

*** End of Report
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Anchor Bolt Analysis Pole #6063A

Waterford, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 23009.10

Anchor Bolt Analysis:

Input Data:

Bolt Force:

Maximum Tensile Force = TMax 229 kips×:= (User Input from PLS-Pole)

Maximum Shear Force at Base = Vbase 94 kips×:= (User Input from PLS-Pole)

Anchor Bolt Data:

Use ASTM A615 Grade 75

Number of Anchor Bolts = N 20:= (User Input)

Bolt "Column" Distance = l 3.0 in×:= (User Input)

Bolt Ultimate Strength = Fu 100 ksi×:= (User Input)

Bolt Yeild Strength= Fy 75 ksi×:= (User Input)

Bolt Modulus = E 29000 ksi×:= (User Input)

Diameter of Anchor Bolts = D 2.25 in×:= (User Input)

Threads per Inch = n 4.5:= (User Input)

Anchor Bolt Analysis:

Stress Area of Bolt = As
π
4

D
0.9743 in×

n
-æç

è
ö÷
ø

2
× 3.248 in

2
×=:=

Maximum Shear Force per Bolt = VMax
Vbase

N
4.7 kips×=:=

Shear Stress per Bolt = fv
VMax

As
1.4 10

3
´ psi=:=

Tensile Stress Permitted = Ft 0.75 Fu× 75 ksi×=:=

Shear Stress Permitted = Fv 0.35Fu 35 ksi×=:=

Permitted Axial Tensile Stress in Conjuction with Shear = Ftv Ft 1
fv
Fv

æ
ç
è

ö
÷
ø

2

-× 74.94 ksi×=:=

Bolt Tension % of Capacity =
TMax
Ftv As×

94.1 %×=

Condition1 = Condition1 if
TMax
Ftv As×

1.00£ "OK", "Overstressed", 
æ
ç
è

ö
÷
ø

:=

Condition1 "OK"=

Anchor Bolts.xmcd.xmcd Page 9.2-1



Subject:

Location:

Rev. 2: 2/20/24

CAISSON FOUNDATION -POLE # 6063A

Waterford, CT

Prepared by: TJL Checked by: C.F.C.
Job No. 23009.10

Caisson Foundation:

 Input Data:

Shear Force = S 94.1 1.1 k 103.5 k=:= USER INPUT-FROM PLS-Pole

Overturning Moment = M 5903 1.1 ft k 6493 ft k=:= USER INPUT-FROM PLS-Pole

Applied Axial Load = A1 57.8 1.1 k 63.58 k=:= USER INPUT-FROM PLS-Pole

Bending Moment = Mu 7045ft k:= USER INPUT--FROM LPILE

Moment Capacity = Mn 11696ft k:= USER INPUT--FROM LPILE

Max Shear = Vu 691083 lb:= USER INPUT--FROM LPILE

Foundation Diameter = d 8.0ft:= USER INPUT

Overall Length of Caisson = Lc 26.0ft:= USER INPUT

Depth From Top of Caisson to Grade = Lpag 1.5ft:= USER INPUT

Number of Rebar = n 36:= USER INPUT

Area of Rebar = Ar 1.56in
2

:= USER INPUT

Rebar Yield Strength = fy 60ksi:= USER INPUT

Concrete Comp Strength = f'c 5000:= psi USER INPUT

Area of Shear Reinforcement = Av 0.62in
2

:= USER INPUT = (2)*(Area of #5) per 11.4.7.3

Spacing of Shear Reinforcement = s 6in:=

 Check Moment Capacity:

Bending Strength Reduction Factor = ϕ 0.9:=

Mu

ϕ Mn
66.9 %=

BendingCheck if ϕ Mn Mu "OK", "NO GOOD", ( ):=

BendingCheck "OK"=

 Check Shear Capacity:

Shear Strength Reduction Factor = ϕ 0.75:=

Area of Concrete Pier = Ac
1

4
π d

2
 7238 in

2
=:=

Nominal Shear Strength by Concrete = Vc 2 f'c psi Ac 1024 kips=:=

Nominal Shear Strength by Steel = Vs

Av fy 0.8 d( )
s

476 kips=:=

Nominal Shear Strength = ϕVn ϕ Vc Vs+( ) 1125 kips=:=

ShearCheck if ϕVn Vu "OK", "NO GOOD", ( ):= Vu

ϕVn
61.4 %=

ShearCheck "OK"=
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Subject:

Location:

Rev. 2: 2/20/24

CAISSON FOUNDATION -POLE # 6063A

Waterford, CT

Prepared by: TJL Checked by: C.F.C.
Job No. 23009.10

Units:

Angular

rad 1 deg π
rad

180


Weight

lb lbf

kips 1000 lb k kips

tons 2000 lb

Unit Weight

plf
lb

ft
 klf

kips

ft


Pressure

psf
lb

ft
2

 psi
lb

in
2



ksf
kips

ft
2

 ksi
kips

in
2



Density

pcf
lb

ft
3
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Subject:

Location:

Rev. 2: 2/20/24

CAISSON FOUNDATION -POLE # 6063A

Waterford, CT

Prepared by: TJL Checked by: C.F.C.
Job No. 23009.10

V.u < 1/2ϕV.c  Shear strength
provided by steel was ignored.
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================================================================================

                     LPile for Windows, Version 2022-12.010

                 Analysis of Individual Piles and Drilled Shafts
                Subjected to Lateral Loading Using the p-y Method
                           © 1985-2022 by Ensoft, Inc.
                               All Rights Reserved

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

This copy of LPile is being used by:

Centek
Centek

Serial Number of Security Device: 156264506

This copy of LPile is licensed for exclusive use by:

Natcomm, Inc., Branford, CT

Use of this software by employees of Natcomm, Inc.
other than those of the office site in Branford, CT
is a violation of the software license agreement.

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

Path to file locations:
\Jobs\2300900.WI\10_BOBOS00935A\05_Structural\Tower Analysis\Backup
Documentation\Rev (2)\Calcs\L-Pile\

Name of input data file:
6063A Caisson Analysis.lp12d

Name of output report file:
6063A Caisson Analysis.lp12o

Name of plot output file:
6063A Caisson Analysis.lp12p

Name of runtime message file:
6063A Caisson Analysis.lp12r

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



--------------------------------------------------------------------------------

               Date:  February 20, 2024           Time:  11:55:15

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

BOBOS00935A - Structure # 6063A

Job Number:

Client:

Engineer:

Description:

--------------------------------------------------------------------------------
                          Program Options and Settings
--------------------------------------------------------------------------------

Computational Options:
 - Conventional Analysis
Engineering Units Used for Data Input and Computations:
 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:
 - Maximum number of iterations allowed                =         1000
 - Deflection tolerance for convergence                =   1.0000E-05 in
 - Maximum allowable deflection                        =     100.0000 in
 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:
 - Static loading specified



 - Use of p-y modification factors for p-y curves not selected
 - Analysis uses layering correction (Method of Georgiadis)
 - No distributed lateral loads are entered
 - Loading by lateral soil movements acting on pile not selected
 - Input of shear resistance at the pile tip not selected
 - Input of moment resistance at the pile tip not selected
 - Compute pile-head foundation stiffness matrix
 - Push-over analysis of pile not selected
 - Buckling analysis of pile not selected

Output Options:
 - Output files use decimal points to denote decimal symbols.
 - 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) = 8
 - No p-y curves to be computed and reported for user-specified depths
 - Print using wide report formats

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

Number of pile sections defined                        =            1
Total length of pile                                   =       26.000 ft
Depth of ground surface below top of pile              =       1.5000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over
the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile
Point        Pile Head          Diameter
 No.            feet             inches
-----      -------------     -------------
  1             0.000           96.0000
  2            26.000           96.0000

Input Structural Properties for Pile Sections:
----------------------------------------------

Pile Section No. 1:

   Section 1 is a round drilled shaft, bored pile, or CIDH pile
   Length of section                                   =    26.000000 ft
   Shaft Diameter                                      =    96.000000 in



--------------------------------------------------------------------------------
                Control Data for Pile-head Stiffness Computations
--------------------------------------------------------------------------------

  Computation Method 0 - Use loads from Load Case 1

  Number of K-matrix points to generate                =           10
  Point distribution method                            = logarithmic distribution

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

The soil profile is modelled using 1 layers

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

   Distance from top of pile to top of layer           =     1.500000 ft
   Distance from top of pile to bottom of layer        =    26.000000 ft
   Effective unit weight at top of layer               =    98.496000 pcf
   Effective unit weight at bottom of layer            =    98.496000 pcf
   Friction angle at top of layer                      =    30.000000 deg.
   Friction angle at bottom of layer                   =    30.000000 deg.
   Subgrade k at top of layer                          =    90.000000 pci
   Subgrade k at bottom of layer                       =    90.000000 pci

 (Depth of the lowest soil layer extends 0.000 ft below the pile tip)

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

Layer         Soil Type          Layer      Effective    Angle of
 Num.           Name             Depth       Unit Wt.    Friction        kpy
          (p-y Curve Type)        ft           pcf          deg.         pci
-----   -------------------   ----------   ----------   ----------   ----------
  1            Sand               1.5000      98.4960      30.0000      90.0000
          (Reese, et al.)        26.0000      98.4960      30.0000      90.0000

--------------------------------------------------------------------------------
                               Static 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               Condition            Axial Thrust
Compute Top y     Run Analysis
 No.    Type             1                       2                 Force, lbs
vs. Pile Length
-----   ----   --------------------   -----------------------   ----------------
---------------    ------------
   1     1     V =      103500. lbs   M =    77916000. in-lbs            63580.
    No               Yes

V = shear force applied normal to pile axis
M = bending moment applied to pile head
y = lateral deflection normal to pile axis
S = pile slope relative to original pile batter angle
R = rotational stiffness applied to pile head
Values of top y vs. pile lengths can be computed only for load types with
specified shear loading (Load Types 1, 2, and 3).
Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------
     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 (Bored Pile):
--------------------------------------------------------

Length of Section                                      =    26.000000 ft
Shaft Diameter                                         =    96.000000 in
Concrete Cover Thickness (to edge of long. rebar)      =     3.295327 in
Number of Reinforcing Bars                             =           36 bars
Yield Stress of Reinforcing Bars                       =       60000. psi
Modulus of Elasticity of Reinforcing Bars              =    29000000. psi



Gross Area of Shaft                                    =        7238. sq. in.
Total Area of Reinforcing Steel                        =    56.160000 sq. in.
Area Ratio of Steel Reinforcement                      =         0.78 percent
Edge-to-Edge Bar Spacing                               =     6.259648 in
Maximum Concrete Aggregate Size                        =     0.750000 in
Ratio of Bar Spacing to Aggregate Size                 =         8.35
Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in

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

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =    33893.395 kips
Tensile Load for Cracking of Concrete                  =    -3515.520 kips
Nominal Axial Tensile Capacity                         =    -3369.600 kips

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y
    Number         inches         sq. in.        inches         inches
  ----------     ----------     ----------     ----------     ----------
      1            1.410000       1.560000      43.999673        0.00000
      2            1.410000       1.560000      43.331219       7.640463
      3            1.410000       1.560000      41.346168      15.048774
      4            1.410000       1.560000      38.104834      21.999836
      5            1.410000       1.560000      33.705705      28.282444
      6            1.410000       1.560000      28.282444      33.705705
      7            1.410000       1.560000      21.999836      38.104834
      8            1.410000       1.560000      15.048774      41.346168
      9            1.410000       1.560000       7.640463      43.331219
     10            1.410000       1.560000        0.00000      43.999673
     11            1.410000       1.560000       -7.64046      43.331219
     12            1.410000       1.560000      -15.04877      41.346168
     13            1.410000       1.560000      -21.99984      38.104834
     14            1.410000       1.560000      -28.28244      33.705705
     15            1.410000       1.560000      -33.70570      28.282444
     16            1.410000       1.560000      -38.10483      21.999836
     17            1.410000       1.560000      -41.34617      15.048774
     18            1.410000       1.560000      -43.33122       7.640463
     19            1.410000       1.560000      -43.99967        0.00000
     20            1.410000       1.560000      -43.33122       -7.64046
     21            1.410000       1.560000      -41.34617      -15.04877
     22            1.410000       1.560000      -38.10483      -21.99984
     23            1.410000       1.560000      -33.70570      -28.28244
     24            1.410000       1.560000      -28.28244      -33.70570
     25            1.410000       1.560000      -21.99984      -38.10483
     26            1.410000       1.560000      -15.04877      -41.34617
     27            1.410000       1.560000       -7.64046      -43.33122
     28            1.410000       1.560000        0.00000      -43.99967
     29            1.410000       1.560000       7.640463      -43.33122
     30            1.410000       1.560000      15.048774      -41.34617



     31            1.410000       1.560000      21.999836      -38.10483
     32            1.410000       1.560000      28.282444      -33.70570
     33            1.410000       1.560000      33.705705      -28.28244
     34            1.410000       1.560000      38.104834      -21.99984
     35            1.410000       1.560000      41.346168      -15.04877
     36            1.410000       1.560000      43.331219       -7.64046

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero =  6.260 inches
between bars 22 and 23.

Ratio of bar spacing to maximum aggregate size = 8.35

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

Compressive Strength of Concrete                       =        5000. psi
Modulus of Elasticity of Concrete                      =     4030509. psi
Modulus of Rupture of Concrete                         =   -530.33009 psi
Compression Strain at Peak Stress                      =     0.002109
Tensile Strain at Fracture of Concrete                 =   -0.0001150
Maximum Coarse Aggregate Size                          =     0.750000 in

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

   Number     Axial Thrust Force
                   kips
   ------     ------------------
      1               63.580

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

  C = concrete in section has cracked in tension.
  Y = stress in reinforcing steel has reached yield stress.
  T = ACI 318 criteria for tension-controlled section met, tensile strain in
      reinforcement exceeds 0.005 while simultaneously compressive strain in
      concrete more than 0.003. See ACI 318-14, Section 21.2.3.
  Z = depth of tensile zone in concrete section is less than 10 percent of
      section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.
Position of neutral axis is measured from edge of compression side of pile.
Compressive stresses and strains are positive in sign.
Tensile stresses and strains are negative in sign.



Axial Thrust Force =     63.580 kips

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens
  Max Conc      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
------------- ------------- ------------- ------------- ------------- -------------
------------- ------------- ---
  3.12500E-07         6576.   2.10424E+10    53.7180706    0.00001679   -0.00001321
   0.0785773     0.4563700
  6.25000E-07        13123.   2.09962E+10    50.8672605    0.00003179   -0.00002821
   0.1482132     0.8610691
  9.37500E-07        19640.   2.09495E+10    49.9170353    0.00004680   -0.00004320
   0.2173532     1.2657694
   0.00000125        26128.   2.09026E+10    49.4419493    0.00006180   -0.00005820
   0.2859971     1.6704707
   0.00000156        32587.   2.08556E+10    49.1569180    0.00007681   -0.00007319
   0.3541451     2.0751729
   0.00000188        39016.   2.08086E+10    48.9669137    0.00009181   -0.00008819
   0.4217969     2.4798759
   0.00000219        45416.   2.07616E+10    48.8312105     0.0001068     -0.000103
   0.4889528     2.8845799
   0.00000250        45416.   1.81664E+10    24.0118711    0.00006003     -0.000180
   0.2750662     -4.975539 C
   0.00000281        45416.   1.61479E+10    23.6742639    0.00006658     -0.000203
   0.3045402     -5.625018 C
   0.00000313        45416.   1.45331E+10    23.3996702    0.00007312     -0.000227
   0.3338575     -6.274905 C
   0.00000344        45416.   1.32119E+10    23.1698804    0.00007965     -0.000250
   0.3630025     -6.925303 C
   0.00000375        45416.   1.21110E+10    22.9792724    0.00008617     -0.000274
   0.3920713     -7.575604 C
   0.00000406        45416.   1.11793E+10    22.8188063    0.00009270     -0.000297
   0.4210638     -8.225809 C
   0.00000438        45416.   1.03808E+10    22.6820246    0.00009923     -0.000321
   0.4499799     -8.875918 C
   0.00000469        45416.   9688761239.    22.5641939     0.0001058     -0.000344
   0.4788194     -9.525930 C
   0.00000500        45416.   9083213661.    22.4568277     0.0001123     -0.000368
   0.5074714    -10.176560 C
   0.00000531        45416.   8548906975.    22.3625607     0.0001188     -0.000391
   0.5360435    -10.827118 C
   0.00000563        45416.   8073967699.    22.2793867     0.0001253     -0.000415
   0.5645399    -11.477575 C
   0.00000594        45416.   7649022030.    22.2055557     0.0001318     -0.000438
   0.5929607    -12.127931 C
   0.00000625        45416.   7266570929.    22.1396680     0.0001384     -0.000462
   0.6213056    -12.778185 C



   0.00000656        45416.   6920543742.    22.0805901     0.0001449     -0.000485
   0.6495747    -13.428338 C
   0.00000688        45416.   6605973572.    22.0273950     0.0001514     -0.000509
   0.6777676    -14.078388 C
   0.00000719        45416.   6318757330.    21.9793166     0.0001580     -0.000532
   0.7058845    -14.728336 C
   0.00000750        45416.   6055475774.    21.9357162     0.0001645     -0.000555
   0.7339251    -15.378182 C
   0.00000781        45416.   5813256743.    21.8960585     0.0001711     -0.000579
   0.7618894    -16.027924 C
   0.00000813        45416.   5589669945.    21.8598896     0.0001776     -0.000602
   0.7897772    -16.677563 C
   0.00000844        45416.   5382645133.    21.8268229     0.0001842     -0.000626
   0.8175884    -17.327099 C
   0.00000875        45416.   5190407806.    21.7965272     0.0001907     -0.000649
   0.8453229    -17.976531 C
   0.00000906        45416.   5011428227.    21.7687170     0.0001973     -0.000673
   0.8729806    -18.625859 C
   0.00000938        45416.   4844380619.    21.7431449     0.0002038     -0.000696
   0.9005614    -19.275082 C
   0.00000969        45416.   4688110277.    21.7195952     0.0002104     -0.000720
   0.9280652    -19.924201 C
   0.00001000        45416.   4541606831.    21.6978794     0.0002170     -0.000743
   0.9554919    -20.573215 C
   0.00001031        45416.   4403982381.    21.6778318     0.0002236     -0.000766
   0.9828413    -21.222123 C
   0.00001063        45416.   4274453488.    21.6593062     0.0002301     -0.000790
   1.0101133    -21.870926 C
   0.00001094        45416.   4152326245.    21.6421731     0.0002367     -0.000813
   1.0373079    -22.519623 C
   0.00001125        45416.   4036983849.    21.6263174     0.0002433     -0.000837
   1.0644249    -23.168213 C
   0.00001156        45416.   3927876178.    21.6116364     0.0002499     -0.000860
   1.0914642    -23.816697 C
   0.00001188        45416.   3824511015.    21.5969440     0.0002565     -0.000884
   1.1184205    -24.465111 C
   0.00001219        45416.   3726446630.    21.5839781     0.0002631     -0.000907
   1.1452699    -25.113619 C
   0.00001281        45416.   3544668746.    21.5608290     0.0002762     -0.000954
   1.1987374    -26.410297 C
   0.00001344        46136.   3433358365.    21.5406667     0.0002895     -0.001001
   1.2518956    -27.706521 C
   0.00001406        48184.   3426422112.    21.5232742     0.0003027     -0.001047
   1.3047437    -29.002290 C
   0.00001469        50231.   3419971825.    21.5084398     0.0003159     -0.001094
   1.3572807    -30.297599 C
   0.00001531        52276.   3413947460.    21.4958567     0.0003292     -0.001141
   1.4095055    -31.592446 C
   0.00001594        54320.   3408298387.    21.4852663     0.0003424     -0.001188
   1.4614171    -32.886828 C
   0.00001656        56362.   3402981611.    21.4764492     0.0003557     -0.001234



   1.5130147    -34.180743 C
   0.00001719        58402.   3397960386.    21.4692179     0.0003690     -0.001281
   1.5642971    -35.474187 C
   0.00001781        60441.   3393203121.    21.4634113     0.0003823     -0.001328
   1.6152633    -36.767157 C
   0.00001844        62479.   3388682501.    21.4588902     0.0003956     -0.001374
   1.6659124    -38.059650 C
   0.00001906        64515.   3384374787.    21.4555337     0.0004090     -0.001421
   1.7162432    -39.351663 C
   0.00001969        66549.   3380259254.    21.4532363     0.0004224     -0.001468
   1.7662548    -40.643193 C
   0.00002031        68581.   3376317720.    21.4519057     0.0004357     -0.001514
   1.8159460    -41.934237 C
   0.00002094        70612.   3372534169.    21.4514605     0.0004491     -0.001561
   1.8653158    -43.224791 C
   0.00002156        72642.   3368894439.    21.4518288     0.0004626     -0.001607
   1.9143632    -44.514853 C
   0.00002219        74670.   3365385957.    21.4529471     0.0004760     -0.001654
   1.9630870    -45.804419 C
   0.00002281        76696.   3361997527.    21.4547586     0.0004894     -0.001701
   2.0114862    -47.093486 C
   0.00002344        78720.   3358719138.    21.4572128     0.0005029     -0.001747
   2.0595596    -48.382051 C
   0.00002406        80743.   3355541819.    21.4602645     0.0005164     -0.001794
   2.1073061    -49.670109 C
   0.00002469        82764.   3352457500.    21.4638730     0.0005299     -0.001840
   2.1547246    -50.957658 C
   0.00002531        84783.   3349458905.    21.4680019     0.0005434     -0.001887
   2.2018140    -52.244695 C
   0.00002594        86801.   3346539442.    21.4726182     0.0005569     -0.001933
   2.2485730    -53.531215 C
   0.00002656        88817.   3343693174.    21.4776921     0.0005705     -0.001979
   2.2950006    -54.817215 C
   0.00002719        90831.   3340914667.    21.4831966     0.0005841     -0.002026
   2.3410956    -56.102692 C
   0.00002781        92844.   3338198984.    21.4891072     0.0005977     -0.002072
   2.3868567    -57.387642 C
   0.00002844        94854.   3335541618.    21.4954015     0.0006113     -0.002119
   2.4322828    -58.672061 C
   0.00002906        96864.   3332938445.    21.5020593     0.0006249     -0.002165
   2.4773727    -59.955946 C
   0.00002969        98735.   3325826395.    21.4989858     0.0006383     -0.002212
   2.5211264    -60.000000 CY
   0.00003031       100351.   3310560920.    21.4778482     0.0006510     -0.002259
   2.5626723    -60.000000 CY
   0.00003094       101740.   3288577918.    21.4413303     0.0006633     -0.002307
   2.6022181    -60.000000 CY
   0.00003156       103050.   3264954213.    21.4009169     0.0006755     -0.002355
   2.6408913    -60.000000 CY
   0.00003219       104258.   3239087134.    21.3549191     0.0006874     -0.002403
   2.6785061    -60.000000 CY



   0.00003281       105312.   3209494400.    21.2996225     0.0006989     -0.002451
   2.7146566    -60.000000 CY
   0.00003344       106363.   3180951322.    21.2466478     0.0007104     -0.002500
   2.7505503    -60.000000 CY
   0.00003406       107397.   3152934708.    21.1946554     0.0007219     -0.002548
   2.7860566    -60.000000 CY
   0.00003469       108282.   3121648134.    21.1337535     0.0007331     -0.002597
   2.8201095    -60.000000 CY
   0.00003531       109102.   3089617989.    21.0704495     0.0007441     -0.002646
   2.8533984    -60.000000 CY
   0.00003594       109921.   3058683460.    21.0096159     0.0007550     -0.002695
   2.8864610    -60.000000 CY
   0.00003656       110740.   3028788289.    20.9511278     0.0007660     -0.002744
   2.9192968    -60.000000 CY
   0.00003719       111546.   2999561851.    20.8939675     0.0007770     -0.002793
   2.9518034    -60.000000 CY
   0.00003969       114085.   2874578809.    20.6339193     0.0008189     -0.002991
   3.0737428    -60.000000 CY
   0.00004219       116418.   2759530339.    20.3828502     0.0008599     -0.003190
   3.1888459    -60.000000 CY
   0.00004469       118206.   2645177980.    20.1193478     0.0008991     -0.003391
   3.2956196    -60.000000 CY
   0.00004719       119984.   2542700204.    19.8838297     0.0009383     -0.003592
   3.3994211    -60.000000 CY
   0.00004969       121379.   2442844254.    19.6456649     0.0009761     -0.003794
   3.4961041    -60.000000 CY
   0.00005219       122614.   2349498569.    19.4069372     0.0010128     -0.003997
   3.5868404    -60.000000 CY
   0.00005469       123845.   2264601960.    19.1902341     0.0010495     -0.004201
   3.6750156    -60.000000 CY
   0.00005719       124969.   2185252978.    18.9860583     0.0010858     -0.004404
   3.7593824    -60.000000 CY
   0.00005969       125806.   2107741505.    18.7777388     0.0011208     -0.004609
   3.8378843    -60.000000 CY
   0.00006219       126624.   2036171915.    18.5771958     0.0011553     -0.004815
   3.9125814    -60.000000 CY
   0.00006469       127434.   1969987459.    18.3878801     0.0011895     -0.005021
   3.9844056    -60.000000 CY
   0.00006719       128239.   1908677300.    18.2143330     0.0012238     -0.005226
   4.0539750    -60.000000 CY
   0.00006969       128960.   1850551152.    18.0477629     0.0012577     -0.005432
   4.1201795    -60.000000 CY
   0.00007219       129513.   1794113936.    17.8772431     0.0012905     -0.005639
   4.1819740    -60.000000 CY
   0.00007469       130033.   1741030631.    17.7141534     0.0013230     -0.005847
   4.2408636    -60.000000 CY
   0.00007719       130537.   1691165157.    17.5522898     0.0013548     -0.006055
   4.2963682    -60.000000 CY
   0.00007969       131038.   1644397884.    17.4017843     0.0013867     -0.006263
   4.3499132    -60.000000 CY
   0.00008219       131537.   1600445701.    17.2615788     0.0014187     -0.006471



   4.4014823    -60.000000 CY
   0.00008469       132033.   1559058889.    17.1306759     0.0014508     -0.006679
   4.4510588    -60.000000 CY
   0.00008719       132519.   1519932563.    17.0079629     0.0014829     -0.006887
   4.4985208    -60.000000 CY
   0.00008969       132915.   1481976055.    16.8813060     0.0015140     -0.007096
   4.5427538    -60.000000 CY
   0.00009219       133234.   1445254864.    16.7546222     0.0015446     -0.007305
   4.5836246    -60.000000 CY
   0.00009469       133528.   1410198464.    16.6248011     0.0015742     -0.007516
   4.6215459    -60.000000 CY
   0.00009719       133820.   1376927708.    16.5022614     0.0016038     -0.007726
   4.6577545    -60.000000 CY
   0.00009969       134110.   1345307954.    16.3846354     0.0016333     -0.007937
   4.6922360    -60.000000 CY
    0.0001022       134399.   1315217939.    16.2775020     0.0016634     -0.008147
   4.7249761    -60.000000 CY
    0.0001047       134685.   1286547622.    16.1743496     0.0016933     -0.008357
   4.7559600    -60.000000 CY
    0.0001072       134970.   1259197626.    16.0767173     0.0017232     -0.008567
   4.7851729    -60.000000 CY
    0.0001097       135253.   1233077225.    15.9822439     0.0017531     -0.008777
   4.8125995    -60.000000 CY
    0.0001122       135534.   1208104212.    15.8968135     0.0017834     -0.008987
   4.8382248    -60.000000 CY
    0.0001147       135809.   1184161744.    15.8107896     0.0018133     -0.009197
   4.8617590    -60.000000 CY
    0.0001172       136072.   1161145966.    15.7229569     0.0018425     -0.009407
   4.8829792    -60.000000 CY
    0.0001197       136298.   1138785745.    15.6347262     0.0018713     -0.009619
   4.9021095    -60.000000 CY
    0.0001222       136478.   1116956734.    15.5446858     0.0018994     -0.009831
   4.9191348    -60.000000 CY
    0.0001247       136651.   1095944969.    15.4580745     0.0019274     -0.010043
   4.9345219    -60.000000 CY
    0.0001272       136805.   1075616046.    15.3717903     0.0019551     -0.010255
   4.9481836    -60.000000 CY
    0.0001297       136958.   1056060675.    15.2918602     0.0019832     -0.010467
   4.9602808    -60.000000 CY
    0.0001322       137109.   1037234740.    15.2147174     0.0020112     -0.010679
   4.9708002    -60.000000 CY
    0.0001347       137260.   1019097499.    15.1408338     0.0020393     -0.010891
   4.9797279    -60.000000 CY
    0.0001372       137409.   1001611158.    15.0701656     0.0020674     -0.011103
   4.9870501    -60.000000 CY
    0.0001522       138237.    908331013.    14.6831437     0.0022346     -0.012375
   4.9901933    -60.000000 CY
    0.0001672       138980.    831285080.    14.3652708     0.0024017     -0.013648
   4.9867724    -60.000000 CY
    0.0001822       139543.    765932874.    14.0938295     0.0025677     -0.014922
   4.9904398    -60.000000 CY



    0.0001972       139891.    709432822.    13.8394685     0.0027290     -0.016201
   4.9979699    -60.000000 CY
    0.0002122       140171.    660599333.    13.6118137     0.0028883     -0.017482
   4.9788129    60.0000000 CY
    0.0002272       140434.    618142452.    13.4220957     0.0030493     -0.018761
   4.9981180    60.0000000 CYT
    0.0002422       140623.    580637008.    13.2861702     0.0032177     -0.020032
   4.9722394    60.0000000 CYT
    0.0002572       140796.    547446487.    13.1728833     0.0033879     -0.021302
   4.9930008    60.0000000 CYT
    0.0002722       140946.    517825657.    13.0831251     0.0035611     -0.022569
   4.9933483    60.0000000 CYT
    0.0002872       141055.    491161530.    13.0094967     0.0037362     -0.023834
   4.9695679    60.0000000 CYT
    0.0003022       141055.    466781227.    13.0721274     0.0039502     -0.025060
   4.9977906    60.0000000 CYT

--------------------------------------------------------------------------------
   Summary of Results for Nominal 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.      Max.
Tens.
  No.              kips                 in-kip               Strain
Strain
 ----         ----------------     ------------------     ------------
------------
   1                63.580            140353.593           0.00300000
-0.01836897

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

In ACI 318, the value of the strength reduction factor depends on whether
the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

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

The following table presents factored moment capacities and corresponding
bending stiffnesses computed for common resistance factor values used for
reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend.
Stiff.
Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at



Ult Mom
 No.                      kips         in-kips        kips         in-kips
kip-in^2
-----  ------------   ------------  ------------  ------------  ------------
------------
   1       0.65          63.580000       140354.     41.327000        91230.
3.3404E+09

   1       0.75          63.580000       140354.     47.685000       105265.
3.2108E+09

   1       0.90          63.580000       140354.     57.222000       126318.
2.0629E+09

--------------------------------------------------------------------------------
                 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)

Shear force at pile head                               =     103500.0 lbs
Applied moment at pile head                            =   77916000.0 in-lbs
Axial thrust load on pile head                         =      63580.0 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
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2
lb/inch    lb/inch    lb/inch
---------- ---------- ---------- ---------- ---------- ---------- ----------
---------- ---------- ----------
      0.00     7.0711   7.79E+07    103500.   -0.03436       0.00   3.36E+12
0.00       0.00       0.00
    2.0800     6.2208   8.06E+07    102440.   -0.03377       0.00   3.36E+12
-296.932      1191.       0.00
    4.1600     5.3855   8.30E+07     80435.   -0.03316       0.00   3.35E+12
-1498.      6943.       0.00
    6.2400     4.5656   8.44E+07     26358.   -0.03254       0.00   3.35E+12
-2852.     15590.       0.00
    8.3200     3.7614   8.41E+07    -62459.   -0.03191       0.00   3.35E+12
-4270.     28334.       0.00
   10.4000     2.9727   8.11E+07   -182240.   -0.03129       0.00   3.35E+12
-5205.     43705.       0.00
   12.4800     2.1991   7.49E+07   -319025.   -0.03071       0.00   3.36E+12
-5690.     64583.       0.00
   14.5600     1.4393   6.52E+07   -463200.   -0.03019       0.00   3.38E+12



-5818.    100894.       0.00
   16.6400     0.6914   5.19E+07   -603440.   -0.02975       0.00   3.41E+12
-5229.    188751.       0.00
   18.7200   -0.04797   3.55E+07   -690957.   -0.02957       0.00   2.08E+13
892.1031    464196.       0.00
   20.8000     -0.786   1.96E+07   -573968.   -0.02954       0.00   2.09E+13
6466.    205430.       0.00
   22.8800     -1.523   7519493.   -384476.   -0.02952       0.00   2.10E+13
8667.    142075.       0.00
   24.9600     -2.260    881533.   -142071.   -0.02952       0.00   2.10E+13
10789.    119175.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-
  tionships. Values of total stress due to combined axial and bending stresses
  are computed only for elastic sections only and do not equal the actual
  stresses in concrete and steel. Stresses in concrete and steel may be inter-
  polated from the output for nonlinear bending properties relative to the
  magnitude of bending moment developed in the pile.

* Soil Spring is estimated using space increment for printing, H.

Output Summary for Load Case No. 1:

Pile-head deflection             =     7.07107687 inches
Computed slope at pile head      =     -0.0343576 radians
Maximum bending moment           =      84542759. inch-lbs
Maximum shear force              =       -691083. lbs
Depth of maximum bending moment  =     7.02000000 feet below pile head
Depth of maximum shear force     =    18.46000000 feet below pile head
Number of iterations             =            136
Number of zero deflection points =              1
Pile deflection at ground        =     6.45644847 inches

--------------------------------------------------------------------------------
            Summary of Pile-head Responses for Conventional Analyses
--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs
Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians
Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.
Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs
Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max
Shear Max Moment
Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in



Pile    in Pile
 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs
     in-lbs
---- ----- ---------- ---------- ---------- ---------- ---------- ----------
---------- ----------
  1  V, lb    103500.  M, in-lb    7.79E+07     63580.     7.0711   -0.03436
-691083.   8.45E+07

Maximum pile-head deflection = 7.0710768699 inches
Maximum pile-head rotation   = -0.0343575662 radians = -1.968544 deg.

--------------------------------------------------------------------------------
                   Computed Pile-head Stiffness Matrix Values
                  K[2,2], K[2,3], K[3,2], K[3,3] for Pile Head
--------------------------------------------------------------------------------

Computations are based on the pile-head loads defined in Load Case 1

The K[2,2] and K[3,2] stiffnesses are computed using the specified pile-head
shear force and rotation (Type 2) pile-head condition.

  K[2,2] = abs(Shear Reaction/Top y)       K[3,2] = abs(Moment Reaction/Top y)

    Pile-Top     Pile-Top     Pile-Top     Pile-Top      K[2,2]       K[3,2]
   Deflection    Rotation   Shear Reac.   Mom. Reac.      V/y          M/y
     inches       radians       lbs         in-lbs       lb/in.     in-lb/in.
  -----------  -----------  -----------  -----------  -----------  -----------
    0.0041481      0.00000       10350.     2034221.     2495100.   490394607.
    0.0153870      0.00000       38391.     7545431.     2495019.   490375961.
    0.0219664      0.00000       54794.    10768798.     2494441.   490239996.
    0.0266359      0.00000       66432.    13055635.     2494069.   490151076.
    0.0302591      0.00000       75459.    14829321.     2493764.   490078049.
    0.0332205      0.00000       82835.    16278419.     2493484.   490011207.
    0.0357249      0.00000       89071.    17503556.     2493247.   489954565.
    0.0378945      0.00000       94473.    18564783.     2493048.   489906836.
    0.0398085      0.00000       99238.    19500829.     2492879.   489866366.
    0.0415208      0.00000      103500.    20338124.     2492725.   489829544.

The K[2,3] and K[3,3] stiffnesses are computed using the specified deflection
and moment (Type 4) pile-head condition.

  K[2,3] = abs(Shear Force/Top Rotation)     K[3,3] = abs(Moment/Top Rotation)

    Pile-Top     Pile-Top     Pile-Top     Pile-Top      K[2,3]       K[3,3]
   Deflection    Rotation   Shear Reac.   Mom. Reac.     V/rot.       M/rot.
     inches       radians       lbs         in-lbs       lb/rad     in-lb/rad
  -----------  -----------  -----------  -----------  -----------  -----------
      0.00000   0.00006913       33898.     7791600.   490363672.  1.12714E+11



      0.00000    0.0002570      125747.    28901148.   489367124.  1.12474E+11
      0.00000    0.0003672      179484.    41249442.   488746900.  1.12325E+11
      0.00000    0.0006474      218284.    50010696.   337172236.  7.72489E+10
      0.00000    0.0009960      251184.    56806452.   252182529.  5.70323E+10
      0.00000    0.0012389      279026.    62358990.   225213156.  5.03325E+10
      0.00000    0.0014338      303098.    67053593.   211396612.  4.67667E+10
      0.00000    0.0015930      324106.    71120243.   203456902.  4.46456E+10
      0.00000    0.0017202      342363.    74707283.   199026651.  4.34298E+10
      0.00000    0.0018226      358303.    77916000.   196594471.  4.27511E+10

The analysis ended normally.



Lateral Pile Deflection (inches)
D

is
t. 

fr
om

 P
ile

 H
ea

d 
(f

t)

-2 -1 0 1 2 3 4 5 6 7 8
0

2
4

6
8

10
12

14
16

18
20

22
24

26

Sand

Load Case 1



Bending Moment (in-kips)
D

is
t. 

fr
om

 P
ile

 H
ea

d 
(f

t)

0 1E04 2E04 3E04 4E04 5E04 6E04 7E04 8E04 9E04
0

2
4

6
8

10
12

14
16

18
20

22
24

26

Sand

Load Case 1



Shear Force (kips)
D

is
t. 

fr
om

 P
ile

 H
ea

d 
(f

t)

-700 -600 -500 -400 -300 -200 -100 0 100 200
0

2
4

6
8

10
12

14
16

18
20

22
24

26

Sand

Load Case 1



Issue Date 10/4/2023 RFDS Status Preliminary

Revision 0 Created By Rangel, Irene

DISH Site Number BOBOS00935A Market Manager Bradford Rainey
DISH Site Name Site Development Mgr. David Goodfellow
Prequal Asset ID RF Engineer Irene Rangel
AOI BOS Site Acq Specialist/Develop. Cord. David Goodfellow / 
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Latitude 41.3769 Asset Owner/Asset # Private Owner / 
Longitude -72.1896 Construction Mgr. (Lead/Field)  / 
Address 69 Oil Mill Rd Contractor (General/Tower/Civil)  /  / 
City Waterford Power Company / Transport Provider EVERSOURCE ELECTRIC / 
State CT

ZIP Code 06385

County New London EMERGENCY CONTACT INFORMATION

Rad Center (ft) 95 Name Temporary Emergency Line

RAD Confirmed No Confirmed RAD Phone 866-624-6874

Structure Type Utility Transmission Tower

Dimensions (ft.)

Type Steel Platform

Baseband Cabinet Charles(Amphenol)-H/EX

Dimensions (in) 32" x 32.1" x 74"

Baseband gNB-CU

Generator Required

Make/Model 0.00

Preliminary RFDS version, not to be used for construction. To be updated as needed

DESIGN COMMENTS

PROJECT ASSIGNMENTS

RF DESIGN SHEET

SITE INFORMATION

LEASE AREA

RFDS Template V1 DISH Network Confidential



Issue Date/Revision Revision: 0 Latitude 41.3769 Longitude -72.1896

Site ID Prequal Asset ID

Site Address

Structure Type

sectors >20' apart? No Confirmed RAD? No Confirmed RAD 95

Antenna Mount Position 1 2 3 1 2 3 1 2 3

Antenna ID 1 2 3

Manufacturer Commscope Commscope Commscope

Model Number FFVV-65B-R2 FFVV-65B-R2 FFVV-65B-R2

Dimensions H x W x D (in)  72.0" x 19.6" 7.8"   72.0" x 19.6" 7.8"   72.0" x 19.6" 7.8"  

Weight (lbs.)  70.8   70.8   70.8  

TX Power Output (watts) 40000 40000 40000

ERP (dBm) 76.02 76.02 76.02

RAD Centerline Height (ft.) 95 95 95

Azimuths (True North) 40° 120° 240°

Mech Down Tilt 0° 0° 0°

Default Mount

Manufacturer  Samsung   Samsung   Samsung  

Model Number RF4450t-71A RF4450t-71A RF4450t-71A

Dimensions H x W x D (in.)  16.5"  x 15.0" x 11.0"   16.5"  x 15.0" x 11.0"   16.5"  x 15.0" x 11.0"  

Weight (lbs.)  94.58   94.58   94.58  

Location Antenna Antenna Antenna

Band n71 | n71 | n71 |

Quantity 1 1 1

Port Assignment Port 1-4 Port 1-4 Port 1-4

Elec Down Tilt 2° 2° 2°

Manufacturer  Samsung   Samsung   Samsung  

Model Number RF4451d-70A RF4451d-70A RF4451d-70A

Dimensions H x W x D (in)  15.0"  x 15.0" x 8.9"   15.0"  x 15.0" x 8.9"   15.0"  x 15.0" x 8.9"  

Weight (lbs.)  61.3   61.3   61.3  

Location Antenna Antenna Antenna

Quantity 1 1 1

Band n70 |n66 n70 |n66 n70 |n66

Port Assignment Port 5-8 Port 5-8 Port 5-8

Elec Down Tilt 2° 2° 2°

Manufacturer  Raycap        

Model Number RDIDC-9181-PF-48

Dimensions H x W x D (in.)  16" x 14" x 8"        

Weight (lbs.)  21        

Quantity 1

Line Type Hybrid      

Manufacturer Cables Unlimited         

Model Number CU12PSM9P6XXX_6AWG

Diameter (O.D. in.) 1.60"         

Weight (lbs. per ft.) 2.346 lbs/ft         

Quantity 1

Approx. Cable Length 125

Type of Equipment

Manufacturer

Model Number

Dimensions H x W x D (in)

Weight (lbs.)

Equipment Location

Quantity

Frequencies

Downlink (TX)

Uplink (RX)

ANTENNA

LINE DETAILS

OTHER EQUIPMENT

n29 n66

OVP (Junction Box)

Generic

MID BAND/RADIO #2

LOW BAND/RADIO #1

RF EQUIPMENT INFORMATION

Sector 1 (alpha) Sector 2 (beta) Sector 3 (gamma)

Utility Transmission Tower

69 Oil Mill Rd, Waterford CT 06385

BOBOS00935A

10/4/2023

Dish proposes to place 3 antennas, 6 RRUs, 1 junction box(s),  and 1 

(power/hybrid) cable(s),  at the 95 foot RAD. Dish will require a  lease area 

for ground equipment.  Preliminary RFDS version, not to be used for 

construction. To be updated as needed

SOW / RF 

Comments

- |1760 - 1765| |1695 - 1710|

n70 n71

- |2160 - 2165| |2180 - 2200| |1995 - 2020| |632 - 652|

|678 - 698|
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8-port sector antenna, 4x 617-894 and 4x 1695-2200 MHz, 65° HPBW, 
2x RET

Antenna includes 2×Single Column X-Pol Arrays for 617-894MHz and 2×Single Column X-Pol 
Arrays for 1695-2200MHz

General Specifications
Antenna Type Sector

Band Multiband

Color Light Gray (RAL 7035)

Grounding Type RF connector inner conductor and body grounded to reflector and mounting 
bracket

Performance Note Outdoor usage

Radome Material Fiberglass, UV resistant

Reflector Material Aluminum

RF Connector Interface 4.3-10 Female

RF Connector Location Bottom

RF Connector Quantity, mid band 4

RF Connector Quantity, low band 4

RF Connector Quantity, total 8

Remote Electrical Tilt (RET) Information
RET Hardware CommRET v2

RET Interface 8-pin DIN Female    |   8-pin DIN Male

RET Interface, quantity 1 female    |   1 male

Input Voltage 10–30 Vdc

Internal RET Low band (1)    |   Mid band (1)

Power Consumption, active state, maximum 10 W

Power Consumption, idle state, maximum 2 W

Dimensions
Width 498 mm   |   19.606 in

Depth 197 mm   |   7.756 in

1828 mm   |   71.969 in
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Length 1828 mm   |   71.969 in

Net Weight, antenna only 28.6 kg   |   63.052 lb

Array Layout

Port Configuration

Electrical Specifications
Impedance 50 ohm

Operating Frequency Band 1695 – 2200 MHz    |   617 – 894 MHz

Polarization ±45°

Total Input Power, maximum 900 W @ 50 °C

Electrical Specifications
R1,R2 R1,R2 B1,B2 B1,B2
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Item Specification

Air Technology 5G NR

Band / Duplex n66/FDD n70/FDD

OFR
DL: 2,110-2,200 MHz
UL: 1,710-1,780 MHz

DL: 1,995-2,020 MHz
UL: 1,695-1,710 MHz

IBW 90 MHz (DL) / 70 MHz (UL) 25 MHz (DL) / 15 MHz (UL)

OBW 45 MHz (DL) / 25 MHz (UL) 25 MHz (DL) / 15 MHz (UL)

Carrier
configuration

Ch. BW NR: 5/10/15/20/30 MHz NR: 5/10/15/20/25 MHz

# of carriers per band Max 3CC Max 2CC

# of carriers (per unit) Max 4CC

NB-IoT Not support

TRX path configuration 4T4R

Conductive power
240W 160W

Total 320W

EVM 3.5 % (256 QAM)

Modulation 256 QAM (1024 QAM with 1 – 2 dB power back-off)

Ref. sensitivity -104.9 dBm @ 1RX (15 kHz SCS, 25 RB, room temp), -104.9 dBm ( all temp)

Unwanted
emission

3GPP 38.104 Cat. A

Local regulation FCC 47 CFR 27.53 FCC 47 CFR 27.53

Function split 7-2x (eCPRI)

Cascade Support (3 steps)

Optic interface 20/40 km, 10/25 Gbps x 2 Ports, Duplex or Bi-di

Input voltage - 48 VDC (-36 to -58 VDC)

Power consumption (w/o ALD) 1,187 W @ 100 % room temp. 1,268 W @ 100% load, all temperature

Volume / Dimension 32.8 L / 380  x 380 x 227 mm (15.0 x 15.0 x 8.9 inches)

Weight 27.8 kg (61.3 lb)

Operating temperature -40(-40) to +55 ℃ (131 ℉) (w/ solar load), wind speed( 1m/s)

Cooling scheme Natural convection

Installation Pole, Wall, Side-by-side (Max. 2 radios), back to back 

# of antenna port 4 Ports

UDA RX 4 EA

ALD AISG 2.0/3.0 (RET / TMA)

Bias-T 2 Ports (First and third port)

Misc. features
Spectrum analyzer (TX / RX), RB blanking in n70

(RB blanking in n66 is under analysis)

Macro AWS3/AWS4 4T4R 320W RU

RF4451D-70A

SFG-ARR3KM01DI
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1. RRU Specification (AWS3/AWS4 4T4R 320W RU)

227.0mm380.0mm

38
0.

0m
m

Volume / Dimension
32.8 L / 380  x 380 x 227 mm 

(15.0 x 15.0 x 8.9 inches)

Weight 27.8 kg (61.3 lb)

SFG-ARR3KM01DI
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External I/O Ports

4

Port Interface Connector Type Port #

PWR -48VDC 2pins
Push-pull type, Male (outer) 1 Port

RET AISG 2.0 (3.0 HW ready) 8 pin circular connector 1 Port

UDA Open/Close (4 RX) RJ45 Jack(inner)
Push pull type(outer) 1 Port

L0~L1 10/25 Gbps (Optic port) SFP+/SFP28 (inner)
Push-pull type (outer) 2 Port

ANT 0~3
TX/RX RF

AISG 2.0/3.0 Bias-T 4.3-10, Female 4 Port

SYS, OPT, ANT, RET Status LED (4ea) - -

ANT 0
(Bias-T) ANT1

ANT 2
(Bias-T) DC_PWR ANT3

RET
UDA

L0
L1

SFG-ARR3KM01DI
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DISH TRIBAND 4T4R 280W RU
Item Specification

Air Technology NR

Band / Duplex n71/FDD n29/FDD n26/FDD

OFR DL: 617 MHz - 652 MHz, UL: 663-698 MHz DL: 718 - 728 MHz UL : N/A DL: 863 – 869 MHz, UL: 818 - 824 MHz

IBW 35 MHz (DL) / 35 MHz (UL) 10 MHz (DL) 6 MHz (DL) / 6 MHz (UL)

OBW 35 MHz (DL) / 35 MHz (UL) 10 MHz (DL) 6MHz (DL) / 6 MHz (UL)

Carrier
configuration

Ch. BW NR: 5/10/15/20 MHz NR: 5/10 MHz NR: 5 MHz

# of carriers per band 2 CC 2 CC 1 CC

# of carriers (per unit) 5CC

NB-IoT 3 CC

TRX path configuration 4T4R

Conductive power 240W dynamic power sharing 40W

EVM 3.5 % (256 QAM) 

Modulation 256 QAM (1024 QAM with 1 – 2 dB power back-off)

Ref. sensitivity -104.9 dBm @ 1RX (15 kHz SCS, 25 RB, room temp), -104.9 dBm ( all temp)

Unwanted
emission

3GPP 38.104 Cat. A 38.104 Cat. A 38.104 Cat. A

Local regulation FCC 47 CFR 27.53 FCC 47 CFR 27.53 FCC 47 CFR22.917

Operator’s request N/A N/A DISH requirement for public safety

Function split 7-2x (eCPRI)

Cascade Support (3 steps)

Optic interface 10/20/40 km, 10/25 Gbps x 2 Ports, Duplex or Bi-di

Input voltage -48 V DC (-36 to -58 V DC)

Power consumption (w/o ALD) 1,205 W @ 100 % room temperature, 1302 W @ 100% load over all temperature

Volume / Dimension 44.7 L / 380  x 420 x 280 mm (15.0 x 16.5 x 11.0 inches) 

Weight 42.9 kg (94.6 lb) 

Operating temperature -40 to +55 ℃ (-40 to131 ℉) (w solar load), wind speed( 1m/s)

Cooling scheme Natural convection

Installation Pole, Wall, Side-by-side (Max. 2 radios), back to back 

# of antenna port 4 Ports

UDA RX 4 EA

ALD AISG 2.0/3.0 (RET / TMA)

Bias-T 2 Ports (First and third port)

Misc. features Spectrum analyzer (TX / RX), PIM detection and mitigationRF4450T-71A

SFG-ARR3J601DI
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RU Dimensioning

6

44.7 L / 380  x 420 x 280 mm (15.0 x 16.5 x 11.0 inches) 

42.9 kg (94.6 lb) 

SFG-ARR3J601DI
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External I/O Ports

7

Port Interface Connector Type Port #

PWR -48VDC 2pins
Push-pull type, Male (outer) 1 Port

RET AISG 2.0 (3.0 HW ready) 8 pin circular connector 1 Port

UDA Open/Close (4 RX) RJ45 Jack(inner)
Push pull type(outer) 1 Port

L0~L1 10/25 Gbps (Optic port) SFP+/SFP28 (inner)
Push-pull type (outer) 2 Port

ANT 0~3 TX/RX RF
AISG 2.0/3.0 Bias-T

4.3-10, Female 4 Port

SYS, OPT, ANT, RET Status LED (4ea) - -

RET
UDA

L0
L1

DC_PWR
ANT 0

(Bias-T) ANT1
ANT 2

(Bias-T) ANT3

SFG-ARR3J601DI
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G02-01-946 200414

Features

 Employs the Strikesorb® 30-V1-2CFV Surge Protective Device (SPD) specifically 
designed for the Remote Radio Head (RRH) installation environment and certified for 
use in DC applications and at low DC operating voltages (48V)

• The Strikesorb 30-V1-2CFV is a Class I SPD, certified by VDE per the IEC 61643-11 
standard as suitable for installation in areas where direct lightning exposure is 
expected. Strikesorb 30-V1-2CFV is able to withstand direct lightning currents of up to 
12.5kA (10/350) and induced surge currents of up to 60kA (8/20).

• Provides very low let through / clamping voltage - unique for a Class I product - as 
it does not employ spark gaps or other switching elements. Strikesorb offers unique 
protection levels to the RRH equipment as well as the Base Band Units

• For individual circuit per radio architecture

• Configurable cable ports are designed to accommodate varying diameters of hybrid 
(combined power and fiber optic) or standard cables

• Fully recognized to the UL 1449 4th Edition Safety Standard

• Patent pending design

 

• Offers unique maintenance-free protection against direct lightning currents

• Protects up to 9 Remote Radio Heads and connects up to 18 fiber pairs

• Utilizes a NEMA 4X rated enclosure, allowing for indoor or outdoor installation at the 
base, on a roof or tower top

The deployment of Remote 
Radio Head (RRH) architecture 

poses unique challenges to 
the mobile telecom industry. 

Raycap's innovative RRH 
protection solutions mitigate the 
risk of damage due to lightning 

and provide high levels of 
availability and reliability to 

radio equipment.

RDIDC-9181-PF-48

Base/Tower/Rooftop Solution  
for RRH Applications

Strikesorb 
30-V1-2CFV



 SPECIFICATIONS

 www.raycap.com

AWG=American Wire Gauge

G02-01-946 200414

RDIDC-9181-PF-48

Base/Tower Solution  
for RRH Applications

 19.04
483.52

 

 16.58
421.14

 

 14.57
370.01

 

 8.15
207.01

Electrical

Model Number RDIDC-9181-PF-48

Nominal Operating Voltage 48 VDC

Nominal Discharge Current [I
n
] 20 kA 8/20 μs

Maximum Surge Current [I
max

] 60 kA 8/20 μs

Maximum Impulse (Lightning) Current per IEC 61643-11 12.5 kA 10/350 μs

Maximum Continuous Operationg Voltage [U
c
] 75 VDC

Response Time [t
A
] <1 ns

Voltage Protection Rating (VPR) per UL 1449 4th Edition 400 V

Let-through Voltage @ 20kA (8/20) <410 V

Let-through Voltage @ 10kA (8/20) <330 V

Voltage Protection Level (VPL) per IEC 61643-11 <200 V @12.5 kA 10/350 μs

Fault Monitoring Local status indicator - dry contact alarm

Parallel; -48VDC suppy-return, return-ground

Protection Class as per IEC 61643-1 Class I

Incoming Power/Fiber Power: #10/8/6/4/2 AWG (6 mm2 - 33.6 mm2) power trunk Fiber: LC/LC

Strikesorb Module Type 30-V1-2CFV

Mechanical

Suppression Connection Method Compression lug, #14 - #2 AWG (2.1 mm2  - 33.6 mm2) Copper; #12 - #2 AWG (3.3 mm2 - 33.6 mm2) Aluminum

Fiber Connection Method 24 LC-LC Single mode

Environmental Rating NEMA 4X

Operating Temperature -40° C to +80° C

UV Resistant Yes

Combined Wind Load 150 mph (sustained): 110.5 lbs (491.5N)    195 mph (gust): 186 lbs (827.4N)

Dimensions 14" x 16" x 8" 

Estimated Weight 21.85 lbs

Bridge Kit (required for base unit when pairing with HCS 1.0 legacy cable)   Order Part #: RTMDC-5634-WB-KIT

Strikesorb modules are compliant to the following Surge Protective Device (SPD) Standards

Standards ANSI/UL 1449 4th Edition, IEEE C62.41, NEMA LS-1, IEC 61643-11 (Class I Protection), IEC 61643-12, EN 61643-11:2002 (including A11:2007)
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CEK 8/27/2012

1/24/2011 UDS-NP

DUAL ANTENNA POLE MOUNT ASSEMBLY
15-3/4" STANDOFF

10-3/4" TO 28" MONOPOLE DIAMETER

CUSTOMER UDS-NP
CLASS SUB

PART NO.

81 01

P
A

G
E

TOLERANCES ON DIMENSIONS, UNLESS OTHERWISE NOTED ARE:
SAWED, SHEARED AND GAS CUT EDGES (± 0.030")
DRILLED AND GAS CUT HOLES (± 0.030")  - NO CONING OF HOLES
LASER CUT EDGES AND HOLES (± 0.010")  - NO CONING OF HOLES
BENDS ARE ± 1/2 DEGREE
ALL OTHER MACHINING (± 0.030")
ALL OTHER ASSEMBLY (± 0.060")

TOLERANCE NOTES

PROPRIETARY NOTE:
THE DATA AND TECHNIQUES CONTAINED IN THIS DRAWING ARE PROPRIETARY INFORMATION OF VALMONT
INDUSTRIES AND CONSIDERED A TRADE SECRET.  ANY USE OR DISCLOSURE WITHOUT THE CONSENT OF
VALMONT INDUSTRIES IS STRICTLY PROHIBITED.

Locations:
New York, NY
Atlanta, GA
Los Angeles, CA
Plymouth, IN
Salem, OR
Dallas, TXvalmont

Engineering 
Support Team:

 1-888-753-7446

PARTS LIST
NET WT.UNIT WT.LENGTHPART DESCRIPTIONPART NO.QTYITEM

65.0021.67 MINI RING MOUNT WELDMENTX-UGLM31
54.3718.12 8" STAND-OFF ARM / WALL MOUNTX-WWM0132
113.9037.9760 in3-1/2" X 60" SCH 40 GALVANIZED PIPEP36033
45.297.558 inCROSSOVER PLATESCX764
12.221.02 5" V-CLAMPX-115765125
7.321.2214 in5/8" x 14" THREADED ROD (HDG.)G58R-1466
12.542.0924 in5/8" x 24" THREADED ROD (HDG.)G58R-2466
3.260.272 in5/8" x 2" HDG HEX BOLT GR5 G5802127
0.630.03 5/8" HDG LOCKWASHERG58LW248
3.120.13 5/8'' HDG HEAVY 2H HEX NUTG58NUT249
13.900.775 1/2 in1/2" X 3-5/8" x 5-1/2" X 3" U-BOLTX-UB13581810
2.860.03 1/2" HDG USS FLATWASHERG12FW8411
0.830.01 1/2" HDG LOCKWASHERG12LW6012
4.300.07 1/2'' HDG HEAVY 2H HEX NUTG12NUT6013
9.830.416 1/2 in1/2'' x 6-1/2" HDG HEX BOLT GR5 FULL THREADG120652414
7.150.304 1/2 in1/2'' x 4.5" HDG HEX BOLT GR5 FULL THREADG120452414

A
B

12" - 52"

15 3/4"

L/2

L= ADJUSTABLE

2-3/8" TO 3-1/2" OD
ANTENNA PIPE
(ORDER SEPARATELY)

10-3/4" TO 28"
POLE DIAMETER

60"
(REF)

NOTE:
FOR POLE SIZES
28" TO 42" DIAMETER
OPDER SEPARATELY
PART# "LP-42"
 

10111213

3

4 5

1

9

8

6

13 11 12 13

2

3

10 11 12 13

9 8 7

X2X2 X2

X2

X2 X2 X2

ADJUSTABLE

TOTAL WT. # 355.71

REV DESCRIPTION OF REVISIONS CPD BY DATE
REVISION HISTORY

A REDRAWN IN INV.  KC8 8/27/2012



S t r u c t u r a l  A n a l y s i s  o f
A n t e n n a  M a s t  a n d  P o l e

D i s h  S i t e  R e f :  B O B O S 0 0 9 3 5 A

E v e r s o u r c e  S t r u c t u r e  N o .  6 0 6 3 A

8 5 ’  E l e c t r i c  T r a n s m i s s i o n  P o l e

O i l  M i l l  R o a d
W a t e r f o r d ,  C T

C E N T E K  P r o j e c t  N o .  2 3 0 0 9 . 1 0

D a t e :  O c t o b e r  1 0 ,  2 0 2 3
R e v  3 :  M a r c h  1 ,  2 0 2 4

M a x  S t r e s s  R a t i o  =  9 4 %

Prepared for:
Northeast Site Solutions

1053 Farmington Ave., Unit G,
Farmington, CT 06032
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May 17, 2024 

Mr. Chuck Regulbuto 
Northeast Site Solutions 
5 Melrose Road 
Farmington, CT 06032 

Re:   Structural Letter ~ Antenna Mount 
Dish – Site Ref: BOBOS00935A 
Oil Mill Road 
Waterford, CT 

Centek Project No. 23009.10 

Dear Mr. Regulbuto,  

Centek Engineering, Inc. has reviewed the Dish antenna installation at the above referenced site. The purpose 
of the review is to determine the structural adequacy of the proposed mounts, consisting of two (2) dual 
antenna mount assemblies (SitePro P/N: UDS-NP) and six (6) 2 std. x 6’-0” long antenna pipe masts to 
support the proposed equipment configuration. The review considered the effects of wind load, dead load and 
ice load in accordance with the 2021 International Building Code as modified by the 2022 Connecticut State 
Building Code (CTBC) including ASCE 7-16 and ANSI/TIA-222-H Structural Standard for Antenna Supporting 
Structures, Antennas and Small Wind Turbine Support Structures”. 

The loads considered in this analysis consist of the following: 

▪ Dish: 
Dual Mounts: Three (3) Commscope FFVV-65B-R2 panel antennas, three (3) Samsung RF4450t-71A 
remote radio heads, three (3) Samsung RF4451d-70A remote radio heads and one (1) Raycap OVP 
box mounted on Dual Mount Assemblies with a RAD center elevation of 96.5-ft +/- AGL. 

The antenna mounts were analyzed per the requirements of the 2021 International Building Code as 
modified by the 2022 Connecticut State Building Code considering a Ultimate design wind speed of 140 
mph for Waterford as required in Appendix P of the 2022 Connecticut State Building Code.   

A structural analysis of tower and foundation needs to be completed prior to any work.  

Based on our review of the installation, it is our opinion that the subject antenna mounts have sufficient 
capacity to support the aforementioned antenna configurations. If there are any questions regarding this 
matter, please feel free to call.  

Respectfully Submitted by:       

   
       
 
Timothy J. Lynn, PE         
Structural Engineer         
        
 



Issue Date 10/4/2023 RFDS Status Preliminary

Revision 0 Created By Rangel, Irene

DISH Site Number BOBOS00935A Market Manager Bradford Rainey
DISH Site Name Site Development Mgr. David Goodfellow
Prequal Asset ID RF Engineer Irene Rangel
AOI BOS Site Acq Specialist/Develop. Cord. David Goodfellow / 
PEA 7 SAQ Vendor/A&E Vendor NORTHEAST SITE SOLUTIONS LLC / NORTHEAST SITE SOLUTIONS LLC

Latitude 41.3769 Asset Owner/Asset # Private Owner / 
Longitude -72.1896 Construction Mgr. (Lead/Field)  / 
Address 69 Oil Mill Rd Contractor (General/Tower/Civil)  /  / 
City Waterford Power Company / Transport Provider EVERSOURCE ELECTRIC / 
State CT

ZIP Code 06385

County New London EMERGENCY CONTACT INFORMATION

Rad Center (ft) 95 Name Temporary Emergency Line

RAD Confirmed No Confirmed RAD Phone 866-624-6874

Structure Type Utility Transmission Tower

Dimensions (ft.)

Type Steel Platform

Baseband Cabinet Charles(Amphenol)-H/EX

Dimensions (in) 32" x 32.1" x 74"

Baseband gNB-CU

Generator Required

Make/Model 0.00

Preliminary RFDS version, not to be used for construction. To be updated as needed

DESIGN COMMENTS

PROJECT ASSIGNMENTS

RF DESIGN SHEET

SITE INFORMATION

LEASE AREA

RFDS Template V1 DISH Network Confidential



Issue Date/Revision Revision: 0 Latitude 41.3769 Longitude -72.1896

Site ID Prequal Asset ID

Site Address

Structure Type

sectors >20' apart? No Confirmed RAD? No Confirmed RAD 95

Antenna Mount Position 1 2 3 1 2 3 1 2 3

Antenna ID 1 2 3

Manufacturer Commscope Commscope Commscope

Model Number FFVV-65B-R2 FFVV-65B-R2 FFVV-65B-R2

Dimensions H x W x D (in)  72.0" x 19.6" 7.8"   72.0" x 19.6" 7.8"   72.0" x 19.6" 7.8"  

Weight (lbs.)  70.8   70.8   70.8  

TX Power Output (watts) 40000 40000 40000

ERP (dBm) 76.02 76.02 76.02

RAD Centerline Height (ft.) 95 95 95

Azimuths (True North) 40° 120° 240°

Mech Down Tilt 0° 0° 0°

Default Mount

Manufacturer  Samsung   Samsung   Samsung  

Model Number RF4450t-71A RF4450t-71A RF4450t-71A

Dimensions H x W x D (in.)  16.5"  x 15.0" x 11.0"   16.5"  x 15.0" x 11.0"   16.5"  x 15.0" x 11.0"  

Weight (lbs.)  94.58   94.58   94.58  

Location Antenna Antenna Antenna

Band n71 | n71 | n71 |

Quantity 1 1 1

Port Assignment Port 1-4 Port 1-4 Port 1-4

Elec Down Tilt 2° 2° 2°

Manufacturer  Samsung   Samsung   Samsung  

Model Number RF4451d-70A RF4451d-70A RF4451d-70A

Dimensions H x W x D (in)  15.0"  x 15.0" x 8.9"   15.0"  x 15.0" x 8.9"   15.0"  x 15.0" x 8.9"  

Weight (lbs.)  61.3   61.3   61.3  

Location Antenna Antenna Antenna

Quantity 1 1 1

Band n70 |n66 n70 |n66 n70 |n66

Port Assignment Port 5-8 Port 5-8 Port 5-8

Elec Down Tilt 2° 2° 2°

Manufacturer  Raycap        

Model Number RDIDC-9181-PF-48

Dimensions H x W x D (in.)  16" x 14" x 8"        

Weight (lbs.)  21        

Quantity 1

Line Type Hybrid      

Manufacturer Cables Unlimited         

Model Number CU12PSM9P6XXX_6AWG

Diameter (O.D. in.) 1.60"         

Weight (lbs. per ft.) 2.346 lbs/ft         

Quantity 1

Approx. Cable Length 125

Type of Equipment

Manufacturer

Model Number

Dimensions H x W x D (in)

Weight (lbs.)

Equipment Location

Quantity

Frequencies

Downlink (TX)

Uplink (RX)

ANTENNA

LINE DETAILS

OTHER EQUIPMENT

n29 n66

OVP (Junction Box)

Generic

MID BAND/RADIO #2

LOW BAND/RADIO #1

RF EQUIPMENT INFORMATION

Sector 1 (alpha) Sector 2 (beta) Sector 3 (gamma)

Utility Transmission Tower

69 Oil Mill Rd, Waterford CT 06385

BOBOS00935A

10/4/2023

Dish proposes to place 3 antennas, 6 RRUs, 1 junction box(s),  and 1 

(power/hybrid) cable(s),  at the 95 foot RAD. Dish will require a  lease area 

for ground equipment.  Preliminary RFDS version, not to be used for 

construction. To be updated as needed

SOW / RF 

Comments

- |1760 - 1765| |1695 - 1710|

n70 n71

- |2160 - 2165| |2180 - 2200| |1995 - 2020| |632 - 652|

|678 - 698|
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Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of FCC 
general population 

allowable limit: 
4.14 % 
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December 4, 2023 

Dish Wireless 
5701 South Santa Fe Drive 
Littleton, CO  80120 

 

Emissions Analysis for Site:  BOBOS00935A  

 

Fox Hill Telecom, Inc (“Fox Hill”) was directed to analyze the proposed radio installation for                          
Dish Wireless, LLC (Dish) facility located at 69 Oil Mill Road, Waterford, CT, for the purpose of 
determining whether the emissions from the Proposed Dish radio and antenna installation located on this 
property are within specified federal limits.  

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

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

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

Population exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter (μW/cm2). The general population exposure limit for the 600 MHz band is approximately      
400 μW/cm2. The general population exposure limit for the 1900 MHz (PCS) and 2100 MHz (AWS / 
AWS-4) bands is 1000 μW/cm2. Because each carrier will be using different frequency bands, and each 
frequency band has different exposure limits, it is necessary to report the percentage of MPE rather than 
power density.  
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure and can exercise control over their exposure.  Occupational/controlled 
exposure limits also apply where exposure is of a transient nature as a result of incidental passage through 
a location where exposure levels may be above general population/uncontrolled limits (see below), as 
long as the exposed person has been made fully aware of the potential for exposure and can exercise 
control over his or her exposure by leaving the area or by some other appropriate means. 

Additional details can be found in FCC OET 65. 
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CALCULATIONS 

Calculations were performed for the proposed upgrades to the Dish Wireless antenna facility located at     
69 Oil Mill Road, Waterford, CT, using the equipment information listed below. All calculations were 
performed per the specifications under FCC OET 65 for far field modeling calculations. 

In OET-65, plane wave power densities in the Far Field of an antenna are calculated by considering 
antenna gain and reflective waves that would contribute to exposure.  

Since the radiation pattern of an antenna has developed in the Far Field region the power gain in specific 
directions needs to be considered in exposure predictions to yield an Effective Radiated Power (ERP) in 
each specific direction from the antenna.  Also, since the vertical radiation pattern of the antenna is 
considered, the exposure calculations would most likely be reduced significantly at ground level, resulting 
in a more realistic estimate of the actual exposure levels. To determine a worst-case scenario at each point 
along the calculation radials, each point was calculated using the antenna gain value at each angle of 
incident and compared against the result using an isotropic radiator at the antenna height with the greater 
of the two used to yield the more pessimistic far field value for each point along the calculation radial.  

Additionally, to model a truly "worst case" prediction of exposure levels at or near a surface, such as at 
ground-level or on a rooftop, reflection off the surface of antenna radiation power can be assumed, 
resulting in a potential 1.6 times increase in power density in calculating far field power density values.  

With these factors Considered, the worst case Far Field prediction model utilized in this analysis is 
determined by the following equation: 

Equation 9 per FCC OET65 for Far Field Modeling 

 

 
S = Power Density (in w/cm2) 
ERP = Effective Radiated Power from antenna (watts) 
R = Distance from the antenna (meters) 
 
  
Predicted far field power density values for all carriers identified in this report were calculated 6 feet 
above the ground level and are displayed as a percentage of the applicable FCC standards. All emissions 
values for other carriers were calculated using the same Far Field model outlined above, using industry 
standard radio configurations and frequency band selection based upon available licenses in this 
geographic area for emissions contribution estimates. 
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For each Dish sector the following channel counts, frequency bands and power levels were utilized as 
shown in Table 1: 

 

Technology Frequency Band 
Channel 
Count 

Transmit Power per 
Channel (W) 

5G n71 (600 MHz) 4 61.5 
5G n70 (AWS-4 / 1995-2020) 4 40 
5G n66 (AWS-4 / 2180-2200) 4 40 

 

Table 1: Channel Data Table 
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The following Dish antennas listed in Table 2 were used in the modeling for transmission in the 600 MHz 
(n71) frequency band and the 2100 MHz (AWS 4) frequency bands at 1995-2020 MHz (n70) and 2180-
2200 MHz (n66).  This is based on feedback from Dish regarding anticipated antenna selection. 
Maximum gain values for all antennas are listed in the Inventory and Power Data table below. 

 

Sector 
Antenna 
Number Antenna Make / Model 

Antenna 
Centerline 

(ft) 
A 1 Commscope FFVV-65B-R2 96.5 
B 1 Commscope FFVV-65B-R2 96.5 
C 1 Commscope FFVV-65B-R2 96.5 

 
Table 2: Antenna Data 

 

All calculations were done with respect to uncontrolled / general population threshold limits. 
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RESULTS 

Per the calculations completed for the proposed Dish configurations Table 3 shows resulting emissions 
power levels and percentages of the FCC’s allowable general population limit. 

 

Antenna 
ID 

Antenna Make / 
Model Frequency Bands 

Antenna Gain 
(dBd) 

Channel 
Count 

Total TX 
Power 
(W) ERP (W) MPE %                                         

Antenna 
A1 

Commscope          
FFVV-65B-R2 

n71 (600 MHz) /              
n70 (AWS-4 / 1995-2020) / 
n66 (AWS-4 / 2180-2200) 

12.15 / 15.95 / 
16.25 12 566 17,079.80 4.14 

Sector A Composite MPE% 4.14 

Antenna 
B1 

Commscope  
FFVV-65B-R2 

n71 (600 MHz) /              
n70 (AWS-4 / 1995-2020) / 
n66 (AWS-4 / 2180-2200) 

12.15 / 15.95 / 
16.25 12 566 17,079.80 4.14 

Sector B Composite MPE% 4.14 

Antenna 
C1 

Commscope  
FFVV-65B-R2 

n71 (600 MHz) /              
n70 (AWS-4 / 1995-2020) / 
n66 (AWS-4 / 2180-2200) 

12.15 / 15.95 / 
16.25 12 566 17,079.80 4.14 

Sector C Composite MPE% 4.14 
 

Table 3: Dish Emissions Levels 

 

 

 

 

 

 

 

 

 

 

 

 



            
 

 
Fox Hill Telecom, Inc       Worcester    MA    01609 

 

FOX HILL TELECOM 

 

The Following table (Table 4) shows all additional carriers on site and their emissions contribution 
estimates, along with the newly calculated Dish far field emissions contributions per this report. FCC 
OET 65 specifies that for carriers utilizing directional antennas the highest recorded sector value be used 
for composite site emissions values due to their greatly reduced emissions contributions in the directions 
of the adjacent sectors. For this site, all three sectors have the same configuration yielding the same 
results for all three sectors. Table 5 below shows a summary for each Dish Sector as well as the 
composite emissions value for the site. 

 
 

 
 
 
 
 

 
Table 4: All Carrier MPE Contributions 

 

 

 

 
 
 
 
 
 
 

 
Table 5: Site MPE Summary 

 

 

 

 

 

 

 

 

Site Composite MPE% 
Carrier MPE% 

Dish – Max Per Sector Value 4.14 % 
Site Total MPE %: 4.14 % 

Dish Sector A Total: 4.14 % 
Dish Sector B Total: 4.14 % 
Dish Sector C Total: 4.14 % 

 
Site Total: 4.14 % 
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Table 6 below details a breakdown by frequency band and technology for the MPE power values for the 
maximum calculated Dish sector(s). For this site, all three sectors have the same configuration yielding 
the same results for all three sectors. 

 

 

 

Table 6: Dish Maximum Sector MPE Power Values 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dish _ Frequency Band / Technology                                       
Max Power Values                              

(Per Sector) 

# 
Channels 

Watts ERP 
(Per Channel) 

Height       
(feet) 

Total Power 
Density 

(W/cm2) 

Frequency                              
(MHz) 

Allowable 
MPE 

(W/cm2) 

Calculated 
% MPE 

Dish n71 (600 MHz) 5G 4 1,008.96 96.5 10.96 n71 (600 MHz) 400 2.74% 
Dish n70 (AWS-4 / 1995-2020) 5G 4 1,574.20 96.5 7.00 n70 (AWS-4 / 1995-2020) 1000 0.70% 
Dish n66 (AWS-4 / 2180-2200) 5G 4 1,686.79 96.5 7.00 n66 (AWS-4 / 2180-2200) 1000 0.70% 

      Total: 4.14 % 
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Summary 

All calculations performed for this analysis yielded results that were within the allowable limits for 
general population exposure to RF Emissions.  

The anticipated maximum composite contributions from the Dish facility as well as the site composite 
emissions value with regards to compliance with FCC’s allowable limits for general population exposure 
to RF Emissions are shown here: 

Dish Sector Power Density Value (%) 
Sector A: 4.14 % 
Sector B: 4.14 % 
Sector C: 4.14 % 

Dish Maximum Total 
(per sector): 4.14 % 

  
Site Total: 4.14 % 

  
Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite emissions value for this site, assuming all carriers present, is 4.14 % of the 
allowable FCC established general population limit sampled at the ground level. This is based upon the 
far field calculations performed for all carriers identified in this report. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that 
carriers over a 5% contribution to the composite value will require measures to bring the site into 
compliance. For this facility, the composite values calculated were well within the allowable 100% 
threshold standard per the federal government.  

 

 

 

 

Scott Heffernan 
Principal RF Engineer 

Fox Hill Telecom, Inc 

Worcester, MA  01609 

(978)660-3998 
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May 23, 2024 
 

VIA USPS CERTIFIED MAIL/ 
RETURN RECEIPT REQUESTED 

 
 Amy E Campbell 
 87 Oil Mill Road 
 Waterford, CT 06385 
 

RE:  Proposed Modification to Existing Wireless Telecommunications Facility at Oil Mill Rd 
(Structure #6063A), Waterford, Connecticut 

 
To Whom It May Concern: 

 
I am writing to you on behalf of Dish Wireless LLC (“Dish”). Dish intends to file with the 

Connecticut Siting Council (“Council”) a petition for declaratory ruling (“Petition”) that a 
Certificate of Environmental Compatibility and Public Need is not required. 

 
The Petition will provide details of the Existing Facility modification and explain why it will have 
no significant adverse environmental effect. Dish proposes to extend the height of the existing 
electric transmission pole by 2-feet, to a total height of approximately 99.5-feet above ground 
level (AGL). 
 
This letter serves as notice to you as an abutting property owner pursuant to § 16-50j-40 of the 
Regulations of Connecticut State Agencies. Dish will file the Petition on or about May 31, 2024 
and will request that the Council place the Petition on some future agenda. 

 
You may review the Petition at the office of the Council, which is located at Ten Franklin Square, 
New Britain, Connecticut, 06051, or at the Office of the City Clerk at the Town of Waterford. All 
inquiries should be addressed to Council or to the undersigned. 

 
Sincerely, 

 
 
 

Victoria Masse 
Northeast Site Solutions 
Agent for Dish Wireless 
5 Melrose Drive, Farmington CT 06032 
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