
  Northeast Site Solutions  
  Denise Sabo 
 199 Brickyard Rd Farmington, CT 06032 
 860-209-4690        
 denise@northeastsitesolutions.com  

September 16, 2016 

Members of the Siting Council 
Connecticut Siting Council 
Ten Franklin Square 
New Britain, CT 06051 

RE:   Notice of Exempt Modification 
 2 Willruss Street, Pole 1102 Line 1880, Norwalk CT 06850 
 Latitude: 41.12576 

 Longitude: -73.43270 
 T-Mobile Site#: CT11356C_L1900 

Dear Ms. Bachman: 

T-Mobile currently maintains six (6) antennas at the 114-foot level of the existing 94-foot utility tower at 2 Willruss 
Street, Pole 1102 Line 1880, Norwalk CT 06850. The tower is owned by CL&P d/b/a Eversource Energy. The property 
is owned by CT Light and Power Company c/o Eversource. T-Mobile now intends to replace three (3) of its existing 
antennas with three (3) new 700/1900/2100 MHz antenna and add (18) Coax cable. The new antennas would be 
installed at the 114-foot level of the tower.    

Planned Modifications:  
Remove: NONE 

Remove and Replace:  
Commscope LNX-6512DS Antenna (REMOVE) - (3)Commscope RV4PX306R (Penta) Antenna (REPLACE) 

 Install New: (18) 1-1/4” Coax Cable 
  (3) RRUS32 B4 (Ground mounted on New H-Frame) 

 Existing to Remain: 
 (3)APX16DWV-16DWV-SE-A20 
 (18) 1-1/4” Coax 

This facility was approved by the Connecticut Siting Council. Petition No.446 – Approval to modify the existing 
transmission tower for telecommunication use. Please see attached.  

mailto:denise@northeastsitesolutions.com


Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies§ 16- SOj-73, for 
construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In accordance with 
R.C.SA. § 16-SOj-73, a copy of this letter is being sent to Mayor Harry W. Rilling, Elected Official for the City of 
Norwalk, as well as the property owner and the tower owner. 

The planned modifications to the facility fall squarely within those activities explicitly provided for in 
R.C.S;A. § 16-50j-72(b)(2). 

1. The proposed modifications will not result in an increase in the height of the existing structure.

2. The proposed modifications will not require the extension of the site boundary.

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

4. The operation of the replacement antennas will not increase radio frequency emissions at the facility to a
level at or above the Federal Communications Commission safety standard. 

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

6. The existing structure and its foundation can support the proposed loading.

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

 Sincerely, 

 Denise Sabo 
 Mobile:  860-209-4690 
 Fax:      413-521-0558 
 Office:   199 Brickyard Rd, Farmington, CT 06032 
 Email:   denise@northeastsitesolutions.com 

Attachments: 
cc: Harry W. Rilling- Mayor- as elected official  
Eversource - as tower owner   
CT Light & Power Co c/o Eversource - as property owner 

mailto:denise@northeastsitesolutions.com
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Petition No. 446 
AT&T Wireless PCS, Inc. 

Staff Report 
April 12, 2000 

 
On March 8, 2000, Connecticut Siting Council (Council) member Gerald J. Heffernan, and Fred 
Cunliffe of Council staff met AT&T Wireless PCS (AT&T) representatives Michael Murphy and 
Daniel Garber and Michael Austin of Pinnacle Site Development for inspection of a Connecticut 
Light & Power Company (CL&P) electric transmission line structure (no. 1102) located off 
Willruss Court in Norwalk.  AT&T, with the agreement of CL&P, proposes to modify the 
transmission structure for telecommunications use and is petitioning the Council for a 
declaratory ruling that no Certificate of Environmental Compatibility and Public Need 
(Certificate) is required for the modification.   
 
AT&T proposes to attach an 8.6-inch diameter pipe extending the existing structure height of 94 
feet by 12 feet for a total height of 106 feet.  AT&T proposes a low profile antenna cluster mount 
at the top of the pipe and placing associated equipment cabinets on a steel frame within the base 
of the existing structure. The proposed site is on property owned by CL&P within an urban 
setting consisting primarily of residential homes.  Eight residences are within approximately 200 
feet of the proposed site. Buffers of vegetation exist on both sides of the right-of-way. 
 
Minor clearing of vegetation and debris is expected both for the site and to improve an existing 
access from Willruss Court to the structure. A 30 ft. by 40 ft., 8-foot high chain link fence would 
surround the structure. Utilities would be routed underground within the access drive 
approximately 100 feet from an existing utility pole to the site.   
 
The worst case power density for the telecommunications operations at the site has been 
calculated to be less than 2.6% of the applicable standard for uncontrolled environments.  AT&T 
contends that the proposed installation will not cause a substantial adverse environmental effect, 
and for this reason would not require a Certificate. 
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AutoCAD SHX Text
WORK INCLUDED   1. INCLUDE ALL LABOR, MATERIALS, EQUIPMENT, PLANT SERVICES     AND ADMINISTRATIVE TASKS REQUIRED TO COMPLETE AND MAKE     OPERABLE THE ELECTRICAL WORK SHOWN ON THE DRAWINGS     AND SPECIFIED HEREIN, INCLUDING BUT NOT LIMITED TO THE     FOLLOWING:     A. PREPARE AND SUBMIT SHOP DRAWINGS, DIAGRAMS AND       ILLUSTRATIONS.     B. PROCURE ALL NECESSARY PERMITS AND APPROVALS AND       PAY ALL REQUIRED FEES AND CHARGES IN CONNECTION WITH       THE WORK OF THIS CONTRACT.     C. SUBMIT AS-BUILT DRAWINGS, OPERATING AND MAINTENANCE       INSTRUCTIONS AND MANUALS.     D. EXECUTE ALL CUTTING, DRILLING, ROUGH AND FINISH       PATCHING OF EXISTING OR NEWLY INSTALLED CONSTRUCTION       REQUIRED FOR THE WORK OF THIS CONTRACT. FOR SLAB       PENETRATIONS THROUGH POST TENSION SLABS, X-RAY EXACT       AREA OF PENETRATION PRIOR TO PERFORMING WORK.       COORDINATE ALL X-RAY WORK WITH BUILDING ENGINEER.     E. PROVIDE HANGERS, SUPPORTS, FOUNDATIONS, STRUCTURAL       FRAMING SUPPORTS, AND BASES FOR CONDUIT AND       EQUIPMENT PROVIDED OR INSTALLED UNDER THE WORK OF       HIS CONTRACT. PROVIDE COUNTER FLASHING, SLEEVES AND       SEALS FOR FLOOR AND WALL PENETRATIONS.     F. MAINTAIN ALL EXISTING ELECTRICAL SERVICES IN THE       BUILDING AREAS NOT AFFECTED BY THE ALTERATION DURING       THE PROGRESS OF THE WORK INCLUDING PROVIDING ALL       TEMPORARY JUMPERS, CONDUITS, CAPS, PROTECTIVE DEVICES,       CONNECTIONS AND EQUIPMENT REQUIRED. PROVIDE       TEMPORARY LIGHT AND POWER FOR CONSTRUCTION       PURPOSES.   2. IT IS THE INTENT OF THESE DRAWINGS AND SPECIFICATIONS TO     CALL FOR AN INSTALLATION THAT IS COMPLETE IN EVERY     RESPECT. IT IS NOT THE INTENT TO GIVE EVERY DETAIL ON THE     DRAWINGS AND IN THE SPECIFICATIONS. IF AN ITEM OF WORK IS     INDICATED IN THE DRAWINGS, IT IS CONSIDERED SUFFICIENT     FOR INCLUSION IN THE CONTRACT. FURNISH AND INSTALL ALL     MATERIAL AND EQUIPMENT USUALLY FURNISHED OR NEEDED TO     MAKE A COMPLETE INSTALLATION WHETHER OR NOT     SPECIFICALLY MENTIONED IN THE CONTRACT DOCUMENTS. GENERAL REQUIREMENTS   1. PROVIDE ALL WORK IN ACCORDANCE WITH THE NATIONAL     ELECTRICAL CODE (NEC) AND LOCAL AND STATE ELECTRICAL     CODES.   2. THE ELECTRICAL PLANS ARE DIAGRAMMATIC ONLY. REFER TO     THE ARCHITECTURAL PLANS FOR THE EXACT DIMENSIONS OF     THE BUILDING.   3. LOAD CALCULATIONS ARE BASED ON EXISTING BUILDING     INFORMATION/DRAWINGS PROVIDED TO ENGINEERING.     CONTRACTOR IS TO VERIFY ALL EXISTING RATINGS AND LOADS     PRIOR TO PURCHASING OF SPECIFIED EQUIPMENT FOR     COMPLIANCE TO NEC. CONTRACTOR TO NOTIFY ENGINEER OF     ANY DISCREPANCIES AND REQUEST FURTHER DIRECTION BY     ENGINEER.   4. EXISTING BUILDING EQUIPMENT IS NOTED ON THE DRAWINGS.     NEW OR RELOCATED EQUIPMENT IS SHOWN WITH SOLID LINES.     FUTURE EQUIPMENT (NOT IN THIS CONTRACT) IS DEPICTED WITH     SHADED LINES. REQUEST CLARIFICATION OF DRAWINGS OR OF     SPECIFICATIONS PRIOR TO PRICING OR INSTALLATION.   5. GENERAL     A. AFTER CAREFULLY STUDYING THE DRAWINGS AND       SPECIFICATIONS, AND BEFORE SUBMITTING THE PROPOSAL,       MAKE A MANDATORY SITE VISIT TO ASCERTAIN CONDITIONS OF       THE SITE, AND THE NATURE AND EXACT QUANTITY OF WORK       TO BE PERFORMED. NO EXTRA COMPENSATION WILL BE       ALLOWED FOR FAILURE TO NOTIFY THE OWNER, IN WRITING,       OF ANY DISCREPANCIES THAT MAY HAVE BEEN NOTED       BETWEEN THE EXISTING CONDITIONS AND THE DRAWINGS AND       SPECIFICATIONS.     B. VERIFY ALL MEASUREMENTS AT THE SITE AND BE       RESPONSIBLE FOR CORRECTNESS OF SAME.   6. QUALITY, WORKMANSHIP, MATERIALS AND SAFETY     A. PROVIDE NEW MATERIALS AND EQUIPMENT OF A DOMESTIC       MANUFACTURER BY THOSE REGULARLY ENGAGED IN THE       PRODUCTION AND MANUFACTURE OF SPECIFIED MATERIALS       AND EQUIPMENT. WHERE UL, OR OTHER AGENCY, HAS       ESTABLISHED STANDARDS FOR MATERIALS, PROVIDE MATERIALS       WHICH ARE LISTED AND LABELED ACCORDINGLY. THE       COMMERCIALLY STANDARD ITEMS OF EQUIPMENT AND THE       SPECIFIC NAMES MENTIONED HEREIN ARE INTENDED FOR THE       PROPER FUNCTIONING OF THE WORK.     B. WORK SHALL BE PERFORMED BY WORKMEN SKILLED IN THE       TRADE REQUIRED FOR THE WORK. INSTALL MATERIALS AND       EQUIPMENT TO PRESENT A NEAT APPEARANCE WHEN       COMPLETED AND IN ACCORDANCE WITH THE APPROVED       RECOMMENDATIONS OF THE MANUFACTURER AND IN       ACCORDANCE WITH CONTRACT DOCUMENTS.     C. PROVIDE LABOR, MATERIALS, APPARATUS AND APPLIANCES       ESSENTIAL TO THE FUNCTIONING OF THE SYSTEMS DESCRIBED       OR INDICATED HEREIN, OR WHICH MAY BE REASONABLY       IMPLIED AS ESSENTIAL WHENEVER MENTIONED IN THE       CONTRACT DOCUMENT OR NOT.     D. MAKE WRITTEN REQUESTS FOR SUPPLEMENTARY       INSTRUCTIONS TO ARCHITECT/ENGINEER IN CASE OF DOUBT       AS TO WORK INTENDED OR IN EVENT OF NEED FOR       EXPLANATION THEREOF.     E. PERFORMANCE AND MATERIAL REQUIREMENTS SCHEDULED OR       SPECIFIED ARE MINIMUM STANDARD ACCEPTABLE. THE RIGHT       TO JUDGE THE QUALITY OF EQUIPMENT THAT DEVIATES FROM       THE CONTRACT DOCUMENT REMAINS SOLELY WITH       ARCHITECT/ENGINEER. CONTRACT DOCUMENT OR NOT. GUARANTEE   1. GUARANTEE MATERIALS, PARTS AND LABOR FOR WORK FOR ONE     YEAR FROM THE DATE OF ISSUANCE OF OCCUPANCY PERMIT.     DURING THAT PERIOD, MAKE GOOD FAULTS OR IMPERFECTIONS     THAT MAY ARISE DUE TO DEFECTS OR OMISSIONS IN MATERIALS     OR WORKMANSHIP WITH NO ADDITIONAL COMPENSATION AND AS     DIRECTED BY ARCHITECT.
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INTENT   1. THESE SPECIFICATIONS AND CONSTRUCTION DRAWINGS     ACCOMPANYING THEM DESCRIBE THE WORK TO BE DONE AND     THE MATERIALS TO BE FURNISHED FOR CONSTRUCTION.   2. THE DRAWINGS AND SPECIFICATIONS ARE INTENDED TO BE     FULLY EXPLANATORY AND SUPPLEMENTARY. HOWEVER, SHOULD     ANYTHING BE SHOWN, INDICATED, OR SPECIFIED ON ONE AND     NOT THE OTHER, IT SHALL BE DONE THE SAME AS IF SHOWN,     INDICATED OR SPECIFIED IN BOTH   3. THE INTENTION OF THE DOCUMENTS IS TO INCLUDE ALL LABOR     AND MATERIALS REASONABLY NECESSARY FOR THE PROPER     EXECUTION AND COMPLETION OF THE WORK AS STIPULATED IN     THE CONTRACT.   4. THE PURPOSE OF THE SPECIFICATIONS IS TO INTERPRET THE     INTENT OF THE DRAWINGS AND TO DESIGNATE THE METHOD OF     THE PROCEDURE, TYPE AND QUALITY OF MATERIALS REQUIRED     TO COMPLETE THE WORK.   5. MINOR DEVIATIONS FROM THE DESIGN LAYOUT ARE ANTICIPATED     AND SHALL BE CONSIDERED AS PART OF THE WORK. NO     CHANGES THAT ALTER THE CHARACTER OF THE WORK WILL BE     MADE OR PERMITTED BY THE OWNER WITHOUT ISSUING A     CHANGE ORDER.
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QUALITY ASSURANCE   1. ALL WORK SHALL BE IN ACCORDANCE WITH APPLICABLE LOCAL,     STATE AND FEDERAL REGULATIONS. THESE SHALL INCLUDE, BUT     NOT BE LIMITED TO THE APPLICABLE CODES SET FORTH BY THE     LOCAL GOVERNING BODY. SEE "CODE COMPLIANCE" T-1. ADMINISTRATION   1. BEFORE THE COMMENCEMENT OF ANY WORK, THE CONTRACTOR     WILL ASSIGN A PROJECT MANAGER WHO WILL ACT AS A SINGLE     POINT OF CONTACT FOR ALL PERSONNEL INVOLVED IN THIS     PROJECT. THIS PROJECT MANAGER WILL DEVELOP A MASTER     SCHEDULE FOR THE PROJECT WHICH WILL BE SUBMITTED TO     THE OWNER PRIOR TO THE COMMENCEMENT OF ANY WORK.   2. SUBMIT A BAR TYPE PROGRESS CHART, NOT MORE THAN 3     DAYS AFTER THE DATE ESTABLISHED FOR COMMENCEMENT OF     THE WORK ON THE SCHEDULE, INDICATING A TIME BAR FOR     EACH MAJOR CATEGORY OR UNIT OF WORK TO BE PERFORMED     AT THE SITE, PROPERLY SEQUENCED AND COORDINATED WITH     OTHER ELEMENTS OF WORK AND SHOWING COMPLETION OF THE     WORK SUFFICIENTLY IN ADVANCE OF THE DATE ESTABLISHED     FOR SUBSTANTIAL COMPLETION OF THE WORK.   3. PRIOR TO COMMENCING CONSTRUCTION, THE OWNER SHALL     SCHEDULE AN ON-SITE MEETING WITH ALL MAJOR PARTIES. THIS     WOULD INCLUDE, BUT NOT LIMITED TO, THE OWNER, PROJECT     MANAGER, CONTRACTOR, LAND OWNER REPRESENTATIVE, LOCAL     TELEPHONE COMPANY, TOWER ERECTION FOREMAN (IF     SUBCONTRACTED).   4. CONTRACTOR SHALL BE EQUIPPED WITH SOME MEANS OF     CONSTANT COMMUNICATIONS, SUCH AS A MOBILE PHONE OR A     BEEPER. THIS EQUIPMENT WILL NOT BE SUPPLIED BY THE     OWNER, NOR WILL WIRELESS SERVICE BE ARRANGED.   5. DURING CONSTRUCTION, CONTRACTOR MUST ENSURE THAT     EMPLOYEES AND SUBCONTRACTORS WEAR HARD HATS AT ALL     TIMES. CONTRACTOR WILL COMPLY WITH ALL WPCS SAFETY     REQUIREMENTS IN THEIR AGREEMENT.   6. PROVIDE WRITTEN DAILY UPDATES ON SITE PROGRESS TO THE     OWNER.   7. COMPLETE INVENTORY OF CONSTRUCTION MATERIALS AND     EQUIPMENT IS REQUIRED PRIOR TO START OF CONSTRUCTION.   8. NOTIFY THE OWNER/PROJECT MANAGER IN WRITING NO LESS     THAN 48 HOURS IN ADVANCE OF CONCRETE POURS, TOWER     ERECTIONS, AND EQUIPMENT CABINET PLACEMENTS. INSURANCE AND BONDS   1. CONTRACTOR, AT THEIR OWN EXPENSE, SHALL CARRY AND     MAINTAIN, FOR THE DURATION OF THE PROJECT, ALL     INSURANCE, AS REQUIRED AND LISTED, AND SHALL NOT     COMMENCE WITH THEIR WORK UNTIL THEY HAVE PRESENTED AN     ORIGINAL CERTIFICATE OF INSURANCE STATING ALL COVERAGES     TO THE OWNER. REFER TO THE MASTER AGREEMENT FOR     REQUIRED INSURANCE LIMITS.   2. THE OWNER SHALL BE NAMED AS AN ADDITIONAL INSURED ON ALL POLICIES.   3. CONTRACTOR MUST PROVIDE PROOF OF INSURANCE.
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CONFLICTS   1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFICATIONS     OF ALL MEASUREMENTS AT THE SITE BEFORE ORDERING ANY     MATERIALS OR DOING ANY WORK. NO EXTRA CHARGE OR     COMPENSATION SHALL BE ALLOWED DUE TO DIFFERENCE     BETWEEN ACTUAL DIMENSIONS AND DIMENSIONS INDICATED ON     THE CONSTRUCTION DRAWINGS. ANY SUCH DISCREPANCY IN     DIMENSION WHICH MAY BE FOUND SHALL BE SUBMITTED TO THE     OWNER FOR CONSIDERATION BEFORE THE CONTRACTOR     PROCEEDS WITH THE WORK IN THE AFFECTED AREAS.   2. THE BIDDER, IF AWARDED THE CONTRACT, WILL NOT BE     ALLOWED ANY EXTRA COMPENSATION BY REASON OF ANY     MATTER OR THING CONCERNING SUCH BIDDER MIGHT HAVE     FULLY INFORMED THEMSELVES PRIOR TO THE BIDDING.   3. NO PLEA OF IGNORANCE OF CONDITIONS THAT EXIST, OR OF     DIFFICULTIES OR CONDITIONS THAT MAY BE ENCOUNTERED, OR     OF ANY OTHER RELEVANT MATTER CONCERNING THE WORK TO     BE PERFORMED IN THE EXECUTION OF THE WORK WILL BE     ACCEPTED AS AN EXCUSE FOR ANY FAILURE OR OMISSION ON     THE PART OF THE CONTRACTOR TO FULFILL EVERY DETAIL OF     ALL THE REQUIREMENTS OF THE CONTRACT DOCUMENTS     GOVERNING THE WORK. CONTRACTS AND WARRANTIES   1. CONTRACTOR IS RESPONSIBLE FOR APPLICATION AND PAYMENT     OF CONTRACTOR LICENSES AND BONDS.   2. SEE MASTER CONTRACTION SERVICES AGREEMENT FOR     ADDITIONAL DETAILS. STORAGE   1. ALL MATERIALS MUST BE STORED IN A LEVEL AND DRY FASHION     AND IN A MANNER THAT DOES NOT NECESSARILY OBSTRUCT THE     FLOW OF OTHER WORK. ANY STORAGE METHOD MUST MEET ALL     RECOMMENDATIONS OF THE ASSOCIATED MANUFACTURER. CLEANUP   1. THE CONTRACTORS SHALL, AT ALL TIMES, KEEP THE SITE FREE     FROM ACCUMULATION OF WASTE MATERIALS OR RUBBISH     CAUSED BY THEIR EMPLOYEES AT WORK AND AT THE     COMPLETION OF THE WORK. THEY SHALL REMOVE ALL RUBBISH     FROM AND ABOUT THE BUILDING AREA, INCLUDING ALL THEIR     TOOLS, SCAFFOLDING AND SURPLUS MATERIALS AND SHALL     LEAVE THEIR WORK CLEAN AND READY TO USE.   2. EXTERIOR     A. VISUALLY INSPECT EXTERIOR SURFACES AND REMOVE ALL       TRACES OF SOIL, WASTE MATERIALS, SMUDGES AND OTHER       FOREIGN MATTER.     B. REMOVE ALL TRACES OF SPLASHED MATERIALS FROM       ADJACENT SURFACES.     C. IF NECESSARY, TO ACHIEVE A UNIFORM DEGREE OF       CLEANLINESS, HOSE DOWN THE EXTERIOR OF THE STRUCTURE.   3. INTERIOR     A. VISUALLY INSPECT INTERIOR SURFACE AND REMOVE ALL       TRACES OF SOIL, WASTE MATERIALS, SMUDGES AND OTHER       FOREIGN MATTER FROM WALLS, FLOOR, AND CEILING.     B. REMOVE ALL TRACES OF SPLASHED MATERIALS FROM       ADJACENT SURFACES.     C. REMOVE PAINT DROPPINGS, SPOTS, STAINS, AND DIRT FROM       FINISHED SURFACES. CHANGE ORDER PROCEDURE:   1. REFER TO SECTION 17 OF SIGNED MCSA: SEE PROFESSIONAL     SERVICE AGREEMENT FOR MCSA. RELATED DOCUMENTS AND COORDINATION   1. GENERAL CARPENTRY, ELECTRICAL AND ANTENNA DRAWINGS ARE     INTERRELATED. IN PERFORMANCE OF THE WORK, THE     CONTRACTOR MUST REFER TO ALL DRAWINGS. ALL COORDINATION     TO BE THE RESPONSIBILITY OF THE CONTRACTOR. SHOP DRAWINGS   1. CONTRACTOR SHALL SUBMIT SHOP DRAWINGS AS REQUIRED AND     LISTED IN THESE SPECIFICATIONS TO THE OWNER FOR     APPROVAL.   2. ALL SHOP DRAWINGS SHALL BE REVIEWED, CHECKED AND     CORRECTED BY CONTRACTOR PRIOR TO SUBMITTAL TO THE     OWNER. PRODUCTS AND SUBSTITUTIONS   1. SUBMIT 3 COPIES OF EACH REQUEST FOR SUBSTITUTION. IN     EACH REQUEST, IDENTIFY THE PRODUCT OR FABRICATION OR     INSTALLATION METHOD TO BE REPLACED BY THE SUBSTITUTION.     INCLUDE RELATED SPECIFICATION SECTION AND DRAWING     NUMBERS AND COMPLETE DOCUMENTATION SHOWING     COMPLIANCE WITH THE REQUIREMENTS FOR SUBSTITUTIONS.   2. SUBMIT ALL NECESSARY PRODUCT DATA AND CUT SHEETS     WHICH PROPERLY INDICATE AND DESCRIBE THE ITEMS,     PRODUCTS AND MATERIALS BEING INSTALLED. THE CONTRACTOR     SHALL, IF DEEMED NECESSARY BY THE OWNER, SUBMIT ACTUAL     SAMPLES TO THE OWNER FOR APPROVAL IN LIEU OF CUT     SHEETS.
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1) INTRODUCTION  

The purpose of this analysis is to determine if the modified structure has sufficient capacity to support the 

proposed equipment along with the existing wire loads described herein. The modified structure is a 94’ tall quad 

circuit steel transmission tower designated as a 115kV type “D”. The modified tower consists of a 70’-4” tall 

“Standard Tower” body plus (4) 23’-8” Leg Extensions.  

The existing antenna mounting system consists of a flush mount installed on an existing antenna mast. Refer to 

Tables 1 and 2 below and the structure modification drawings located in Appendix A for further antenna equipment 

and mount information. 

2) ANALYSIS CRITERIA 

Reference Standards: IEEE Standards Association, “National Electrical Safety Code” (NESC) C2-2007  
ANSI/TIA/EIA-222-F-1996 Standard “Structural Standard for Antenna Supporting 
Structures and Antennas” 
ASCE Standard 10-15, “Design of Latticed Steel Transmission Structures” 

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

 

Table 1 – Proposed Antenna and Cable Information
1
  

Mounting 
Level (feet) 

Center Line 
Elevation 

(feet) 

Number of 
Antennas 

Antenna 
Manufacturer 

Antenna Model Number 
of Feed 
Lines 

Feed Line 
Size 

(inches) 

Note 

114 114 3 Commscope RV4PX306R (Penta) 18 1-1/4 2 

Notes: 

1) See drawing SK-1 in “Appendix A – Structure Profile Sheet” for further details. 

2) South Mast 

 

Table 2 – Existing and Reserved Antenna and Cable Information
1
 

Mounting 
Level (feet) 

Center Line 
Elevation 

(feet) 

Number of 
Antennas 

Antenna 
Manufacturer 

Antenna Model Number 
of Feed 
Lines 

Feed Line 
Size 

(inches) 

Note 

114 114 3 RFS APX16DWV-16DWV-S-E-A20 12 1-1/4 3 

114 114 - - - 6 1-1/4 2 

114 114 1 Microflect Tri-Sector Mount - - 2 

105 105 3 KMW AM-X-CD-14-65 6 1-1/4 2 

105 105 3 Powerwave TTAW-07BP111-001 (TMA) - - 2 

105 105 1 Microflect Tri-Sector Mount - - 2 

104 104 3 Powerwave 7770 6 1-1/4 3 

104 104 3 Powerwave TT19-08BP111-001 (TMA) - - 3 

104 104 1 Microflect Tri-Sector Mount - - 3 

Notes: 

1) See drawing SK-1 in “Appendix A – Structure Profile Sheet” for further details. 

2) South Mast 

3) North Mast  

 

Table 3 – Existing Electrical Utility Wire Information
1
 

Wire Designation Wire Type 

Tension 
Angle 

(degrees) 

Wind Span Weight Span 

Back 
(feet) 

Ahead 
(feet) 

Back 
(feet) 

Ahead 
(feet) 

Shield Wire #1 0.438 Comp 26 409 409 415 415 

Shield Wire #2 OPGW-120 (6-Groove)-10/9 FOCAS 26 409 409 415 415 

Conductor #1 (12) 795.0 kcmil 45/7 ACSR (Tern) 26 409 409 415 415 

Notes: 

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

Load Case Name 
Radial Ice 
(inches) 

Wind Speed 
(mph) 

Overload Capacity Factors 

Note 
Vertical Wind 

Wire Tension 

Long. Trans. 

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

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

NESC 250B (Broken) 0.5 39.5 1.5 2.5 1.65 1.65  

Notes: 

1) As per the requirements of NU Design Criteria Table, NESC C2-2007 – Construction Grade B, and ASCE 10-15, “Design of Latticed Steel 

Transmission Structures”. 

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

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

 

Table 4b – Antenna Mount Analysis - Load Case Information
1
 

Load Case Name 
Radial Ice 
(inches) 

Wind Speed 
(mph) 

Note 

TIA/EIA – High Wind 0 85 - 

TIA/EIA – Wind and Ice 0.5 74 2 

Notes: 

1) As per the requirements of NU Design Criteria Table, TIA/EIA-222-F and AISC-ASD standards. 

2) 75% of 85mph wind pressure 

 

3) ANALYSIS PROCEDURE 

Table 5 – Documents Provided 

Document Remarks Reference Source 

Structure Erection Drawings Bethlehem Steel, 07/11/1958 01135-50006 (E5-E6) Eversource 

Structure Fabrication Drawings Bethlehem Steel, 07/11/1958 01135-50006 (17-24, 32) Eversource 

Foundation Drawing CL&P, 5/16/1958 01135-60003 (1) Eversource 

Construction Documents  (CD’s) Atlantis Design Group, 06/27/2016 CT11356C, Rev 0 T-Mobile 

RF Data Sheet 793D Outdoor (Evolved from 3A), 6/23/16 A&L Template 793D_3QP T-Mobile 

Previous SA Report Natcomm Consulting Engineers, 7/9/2009 08174.CO.05 Eversource 

Previous SA Report Centek Engineering, 6/10/2011 11021.CO34 Eversource 

Previous SA Report Paul J Ford and Company, 1/14/2016 31215-0012.002 PJF 

Photos N/A N/A Eversource 

Structure Modification Drawings PJF, 08/29/2016 31215-0025.002.6125 PJF 

 

3.1) Analysis Method 

Tower
TM

 is a commercially available analysis software package made by Powerline Systems, Inc. Tower
TM

 was 

used to create a three-dimensional model of the tower and calculate member stresses for various load cases. 

Equipment and wire load calculations were completed using Microsoft Excel or MathCAD and applied to the 

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

is included in Appendix C. 

Risa-3D is a commercially available analysis software package made by Risa Technologies, LLC. For this 

analysis, Risa-3D was used to create a three dimensional model of the antenna mast and calculate member 

stresses and reactions for various load cases. Those reactions were then applied to the tower model as point 

loads. Equipment and wire load calculations were completed using Microsoft Excel or MathCAD and applied to 

the antenna mast  and tower models as point loads. Load Calculations are included in Appendix B. Select 

output from the Risa-3D and Tower
TM

 analyses are included in Appendix C. 
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The existing foundation has been analyzed for stability using MathCAD calculations. 

3.2) Assumptions 

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

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

3. No allowance was made for any damaged, missing, or rusted members.  The analysis assumes that no 

physical deterioration has occurred in any of the structural components and that all members have the 

same load carrying capacity as the day it was installed.  

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

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

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

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

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

8. The wind loads applied to the tower due to the antenna installations are based on the full projected area 

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

9. Pipe mast and utility tower will be in plumb condition. 

10. Tower steel material assumed to be A7 with minimum yield stress of 33 ksi. 

11. Tower bolts assumed to be 3/4” A394-55T with a minimum shear capacity of 13.6 kips. 

12. The mount has been installed per the referenced documents. 

13. The structure modifications included in Appendix A of this report have been installed. 

14. No further modifications to the structure or mount have been made other than those referenced herein. 

 If any of the above assumptions are found to be inaccurate, invalid or incomplete, Paul J. Ford and Company 
shall be informed of these discrepancies to determine the validity of the conclusions stated in this report. 

 

4) ANALYSIS RESULTS 

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

which they occur: 

Table 6 – Maximum Structure Element Usages
1,2 

Tower – Analysis 

Element Type Member Designation Load Case Usage (%) 

Leg Members 1P SWR Broken: 250B 72 

Vertical “X” Bracing / Diagonal Members 54P TCL Broken: 250B 89 

Horizontal Members & Hangers 130P 250B: NESC Heavy 87 

Tower – Supplemental Analysis – Direct Mount 

Element Type Load Case Usage (%) 

Leg Members Supporting Antenna Mounts 250C: Extreme Wind 71 

 

Maximum Structure Element Usage = 89 

Structure Result = Sufficient 

Notes: 

1) See “Appendix C – Computer Output” for further detailed information. 

2) See “Appendix D – Supplemental Calculations” for calculations supporting the % capacity used. 
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Table 7 – Maximum Structure Foundation Usages 

Foundation Analysis 

 Load Case Usage (%) 

Uplift Check Envelope 48 

Bearing Check Envelope 55 

Overturning Check Envelope 66 

 

Maximum Foundation Usage = 66 

Foundation Result = Sufficient 

Notes: 

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

 

Table 8 – Maximum Antenna Mount Usages
1,2 

Antenna Mount – Analysis 

Member Load Case Usage (%) 

North Mast, Member M4, HSS 6x6x1/4 TIA/EIA – High Wind 90 

South Mast, Member M4, HSS 6x6x1/4 TIA/EIA – High Wind 73 

Mast Connection to CL&P Tower
3
 TIA/EIA – High Wind 72 

 

Maximum Antenna Mount Usage = 90 

Antenna Mount Result = Sufficient 

Notes: 

1) See “Appendix C – Computer Output” for further detailed information. 

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

3) 1/3 increase in allowable stress not used for connection to tower as per OTRM 059. 

 

4.1) Requirements  

 

Install the modifications included in Appendix A of this report. 

5) CONCLUSION 

The modified transmission tower has sufficient capacity to support the proposed equipment along with the 

existing wire loads described herein. The existing antenna mounts have sufficient capacity to support the proposed 

equipment described herein.  The existing foundation has sufficient capacity to support the proposed equipment 

along with the existing wire loads described herein. 

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

wireless carrier. If the existing conditions are different than those presented here, Paul J. Ford and Company 

should be contacted to verify the validity of the conclusions presented here.   
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STANDARD CONDITIONS FOR FURNISHING OF PROFESSIONAL ENGINEERING SERVICES ON 
EXISTING STRUCTURES BY PAUL J. FORD AND COMPANY 

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

and used in the performance of our engineering services is correct and complete.  All engineering services 
are performed on the basis that the information used is current and correct.   
 

2) Paul J. Ford and Company has not performed a site visit to verify the details regarding structure or the 
antenna/coax loading.  If the existing conditions are not as represented on the referenced drawings and/or 
documents, we should be contacted immediately to evaluate the significance of the deviation. 
 

3) It is not possible to have all of the detailed information to perform a very thorough analysis of every sub-
component of the structure.  The structural analysis by Paul J. Ford and Company verifies the adequacy of 
the main structural members.  Paul J. Ford and Company provides a limited scope of service in that we 
cannot verify the adequacy of every weld, bolt, plate connection, etc. 
 

4) The structural integrity of the existing foundation can only be verified if exact foundation sizes and soil 
conditions are known. Paul J. Ford and Company will not accept any responsibility for the adequacy of the 
existing foundations unless the foundation sizes and a soils report are provided. 

  
5) The structure has been analyzed according to the minimum design loads recommended by the codes 

referenced in this report. We do not imply to meet any other codes or requirements unless explicitly agreed 
in writing. If the owner or local or state agencies require a higher design wind speed or a higher ice load, 
Paul J. Ford and Company should be made aware of this requirement prior to the start of the project. 
 

6) This analysis does not imply to meet any serviceability criteria such as deflections, twist, sway, etc. unless 
expressly agreed to in writing.  If the owner or local or state agencies require a higher design wind load or 
specific serviceability requirements, Paul J. Ford and Company should be made aware of this requirement 
prior to the start of the project. 

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

accepted engineering principles and practices. Paul J. Ford and Company is not responsible for the 
conclusion, opinions and/or recommendations made by others based on the information we supply. 
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STRUCTURE PHOTOS / MOD DRAWING PACKAGE 
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South Mast     North Mast  
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Equipment Loads (Tubular Pole on Lattice Structure) - South Mast - T-Mobile

Constants NESC Shape Factors: 

≔hlattice ⋅94 ft height of lattice structure ≔CdR 1.3 ≔CdF 1.6 ≔Cdcoax 1.45

≔hmast ⋅117 ft Top of Mast AGL
NESC Overload Factors: 

≔bmast ⋅62 ft Bot. of Mast AGL
≔OLF250BV 1.5 250B Vertical OLF

≔bcoax ⋅85 ft Bot. of Coax AGL (on mast)
≔OLF250BT 2.5 250B Transverse Wind OLF

≔zequip ⋅114 ft elevation of equip.
≔OLF250CV 1.0 250C Vertical OLF

≔zcoax ⋅90.5 ft elevation to CL of coax section 
for TIA wind (linear appurtance) ≔OLF250CT 1.0 250C Transverse Wind OLF

≔zpipe ⋅90.5 ft elevation to CL of pipe 
section for TIA wind

≔Id ⋅57 pcf Ice Density
≔rice ⋅0.5 in Radial Ice, Tia & NESC

TIA/EIA Wind NESC Wind

≔Vtia 85 TIA Basic Wind Speed ≔Vnesc 110 NESC 250C 3 sec Gust Speed per OTRM 060

≔Vi.tia 74 TIA Basic Wind Speed with Ice ≔Vi.nesc 39.5 NESC 250B 3 sec Gust Speed with Ice

≔I 1.0 NESC Importance Factor
≔GH

‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

if

also if

else

≤+0.65
⎛
⎜
⎜
⎜
⎝

――――
0.60

⎛
⎜⎝
――
hlattice

⋅33 ft

⎞
⎟⎠

―
1

7

⎞
⎟
⎟
⎟
⎠

1

‖
‖ 1

≥+0.65
⎛
⎜
⎜
⎜
⎝

――――
0.60

⎛
⎜⎝
――
hlattice

⋅33 ft

⎞
⎟⎠

―
1

7

⎞
⎟
⎟
⎟
⎠

1.25

‖
‖ 1.25

‖
‖
‖
‖
‖‖

⎛
⎜
⎜
⎜
⎝

+0.65
⎛
⎜
⎜
⎜
⎝

――――
0.60

⎛
⎜⎝
――
hlattice

⋅33 ft

⎞
⎟⎠

―
1

7

⎞
⎟
⎟
⎟
⎠

⎞
⎟
⎟
⎟
⎠

NESC Factors, 
Table 250-3≔Es =⋅0.346

⎛
⎜
⎜
⎝

――――
33

⎛
⎜⎝

⋅0.67 ――
hmast

ft

⎞
⎟⎠

⎞
⎟
⎟
⎠

―
1

7

0.306

≔Bs =――――――――
1

⎛
⎜
⎜
⎝

+1 ――――――

⋅0.56
⎛
⎜⎝

⋅0.67 ――
hmast

ft

⎞
⎟⎠

220

⎞
⎟
⎟
⎠

0.834 NESC Factors, 
Table 250-3

NESC Constant, 
Table 250-3≔kv 1.43

Calculated GRF, 
Table 250-3=GH 1.167 Calculated GRF, 

Sec. 2.3.4.1
≔GRF =――――――

⎛⎝ +1 ⎛⎝ ⋅⋅2.7 Es Bs

0.5⎞⎠⎞⎠

kv

2
0.858

NEU specified multiplier for 250C 
(OTRM 059.1, Attachment A)≔mgrf.pole 1.25 GRF Multiplier, 

Sec. 2.3.4.4
≔mgrf 1.25

≔G'H =⋅GH mgrf.pole 1.458 Final GRF of pole on 
lattice, Sec. 2.3.4.4

≔G'RF =⋅GRF mgrf 1.072 Calculated GRF 
for 250C

TIA/EIA Exposure Coefficients: NESC Exposure Coefficient: 
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TIA/EIA Exposure Coefficients: NESC Exposure Coefficient: 

Calculated kz 
per Table 250-2≔Kzequip =

⎛
⎜⎝
――
zequip

⋅33 ft

⎞
⎟⎠

―
2

7

1.425 ≔kz =⋅2.01
⎛
⎜⎝
―――

hmast

⋅900 ft

⎞
⎟⎠

⎛
⎜⎝
――
2

9.5

⎞
⎟⎠

1.308

Section Average 
Height Above Ground 
for Wind Load

≔Kzcoax =
⎛
⎜⎝
――
zcoax

⋅33 ft

⎞
⎟⎠

―
2

7

1.334

Section Average 
Height Above Ground 
for Wind Load

≔Kzpipe =
⎛
⎜⎝
――

zpipe

⋅33 ft

⎞
⎟⎠

―
2

7

1.334

TIA/EIA Wind Pressure: NESC Wind Pressure: 

≔qziceequip =⋅⋅⋅0.00256 psf Vi.tia

2
Kzequip 20 psf ≔qz250B =⋅⋅⋅0.00256 Vi.nesc

2
I psf 4.0 psf

≔qzequip =⋅⋅⋅0.00256 psf Vtia

2
Kzequip 26.4 psf ≔qz250C =⋅⋅⋅⋅0.00256 kz Vnesc

2
I psf 40.5 psf

≔qzicecoax =⋅⋅⋅0.00256 psf Vi.tia

2
Kzcoax 18.7 psf

≔qzcoax =⋅⋅⋅0.00256 psf Vtia

2
Kzcoax 24.7 psf

≔qzicepipe =⋅⋅⋅0.00256 psf Vi.tia

2
Kzpipe 18.7 psf

≔qzpipe =⋅⋅⋅0.00256 psf Vtia

2
Kzpipe 24.7 psf

≔qzicecomp =⋅⋅⋅0.00256 psf Vi.tia

2
Kzpipe 18.7 psf

≔qzcomp =⋅⋅⋅0.00256 psf Vtia

2
Kzpipe 24.7 psf

Columbus

250 E Broad St, Suite 600

Columbus, OH 43215 

Phone 614.221.6679 

Founded in 1965   

Orlando

1801 Lee Rd, Suite 230

Winter Park, FL 32789

Phone 407.898.9039

100% Employee Ownedwww.PaulJFord.com 



PJF Job #31216-0025.001.6000

08/06/2016

Page 3 of 20

Pipe Extension Loads

Constants

≔OD ⋅12.75 in outer diameter of pipe riser

≔Lpipe 55 ft Length of pipe riser

≔MemberLabelpipe “M2” Member Label in Risa

≔Weight.icepipe =⋅⋅Id ―
π

4

⎛
⎝ −⎛⎝ +OD ⋅2 rice⎞⎠

2

OD
2 ⎞

⎠ 8.2 plf

≔SApipe =OD 1.063 ft Projected Surface Area of Pipe

≔SAicepipe =+OD ⎛⎝ ⋅2 rice⎞⎠ 1.146 ft Projected Surface Area of Pipe with Ice

TIA/EIA Wind: NESC Wind: 

≔Wind.250Bpipe =⋅⋅qz250B CdR SAicepipe 5.9 plf
≔Arpipe =――

Lpipe

OD
51.765

Wind Pressure Above Top of Tower: 

≔Capipe =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|

|

|

if ≤Arpipe 7

‖
‖ 0.8

|
|
|
|

if <<7 Arpipe 25

‖
‖
‖

+0.8 ―――――――
⋅⎛⎝ −Arpipe 7⎞⎠ (( −1.2 0.8))

(( −25 7))

|

|

if ≥Arpipe 25

‖
‖ 1.2

1.2 ≔Wind.250Cpipe.Above =⋅⋅⋅qz250C G'RF CdR SApipe 60.0 plf

Wind Pressure Below Top of Tower:

Table 1 ≔Wind.250Cpipe.Below =⋅⋅⋅qz250C GRF CdR SApipe 48.0 plf

≔Wind.TIApipe =⋅⋅⋅qzpipe G'H Capipe SApipe 45.9 plf

≔IceWind.TIApipe =⋅⋅⋅qzicepipe G'H Capipe SAicepipe 37.5 plf
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Mast Component Loads
≔a ‥1 4 <----- input number of component slots used

Component Description

1. 6x6x1/4 Hor Tube ≔Cdcomp
1

CdF ≔Wcomp
1

⋅6 in ≔Hcomp
1

⋅6 in ≔Lcomp
1
7 ft ≔MemLabelcomp

1
“M4”

2. 6x6x1/4 Hor Tube ≔Cdcomp
2

CdF ≔Wcomp
2

⋅6 in ≔Hcomp
2

⋅6 in ≔Lcomp
2
7 ft ≔MemLabelcomp

2
“M7”

3. 6x6x1/4 Hor Tube ≔Cdcomp
3

CdF ≔Wcomp
3

⋅6 in ≔Hcomp
3

⋅6 in ≔Lcomp
3
1.08 ft ≔MemLabelcomp

3
“M9”

4. 6x6x1/4 Hor Tube ≔Cdcomp
4

CdF ≔Wcomp
4

⋅6 in ≔Hcomp
4

⋅6 in ≔Lcomp
4
1.08 ft ≔MemLabelcomp

4
“M10”

5. Not Used ≔Cdcomp
5

CdF ≔Wcomp
5

⋅0 in ≔Hcomp
5

⋅0 in ≔Lcomp
5
0 ft ≔MemLabelcomp

5
“M4”

6. Not Used ≔Cdcomp
6

CdF ≔Wcomp
6

⋅0 in ≔Hcomp
6

⋅0 in ≔Lcomp
6
0 ft ≔MemLabelcomp

6
“M4”

≔Weight.icecomp
a

=⋅Id ⎛
⎝

−⋅⎛
⎝

+Wcomp
a

⋅2 rice⎞
⎠

⎛
⎝

+Hcomp
a

⋅2 rice⎞
⎠

⋅Wcomp
a

Hcomp
a
⎞
⎠

5.1

5.1

5.1

5.1

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

plf

≔SAcomp
a

=max ⎛
⎝

,Wcomp
a

Hcomp
a
⎞
⎠

0.5

0.5

0.5

0.5

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

ft ≔SAicecomp
a

=+max ⎛
⎝

,Wcomp
a

Hcomp
a
⎞
⎠

⋅2 rice

0.6

0.6

0.6

0.6

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

ft

≔Arcomp
a

=――――――

Lcomp
a

max ⎛
⎝

,Wcomp
a

Hcomp
a
⎞
⎠

14

14

2.2

2.2

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

≔Cacomp
a

=‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|

|

|
|

|

if ≤Arcomp
a
7

‖
‖ 1.4

|
|
|
|

|

if <<7 Arcomp
a
25

‖
‖
‖
‖

+1.4 ――――――――

⋅⎛
⎝

−Arcomp
a
7⎞

⎠
(( −2.0 1.4))

(( −25 7))

|
|

|

if ≥Arcomp
a
25

‖
‖ 2.0

1.6

1.6

1.4

1.4

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

TIA/EIA-222-F, 
Table 3
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TIA/EIA Wind: 

≔IceWind.TIAcomp
a

=⋅⋅⋅qzicecomp G'H Cacomp
a

SAicecomp
a

26.0

26.0

22.3

22.3

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

plf

≔Wind.TIAcomp
a

=⋅⋅⋅qzcomp G'H Cacomp
a

SAcomp
a

29.4

29.4

25.2

25.2

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

plf

NESC Wind: 

≔Wind.250Bcomp
a

=⋅⋅qz250B Cdcomp
a
max ⎛

⎝
,Wcomp

a
Hcomp

a
⎞
⎠

3.2

3.2

3.2

3.2

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

plf

≔Wind.250Ccomp
a

=⋅⋅⋅qz250C GRF Cdcomp
a
max ⎛

⎝
,Wcomp

a
Hcomp

a
⎞
⎠

27.8

27.8

27.8

27.8

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

plf
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Mount Load ≔b ‥1 2 <----- input number of mount slots used

TIA/EIA-222-F 
Table 3

NESC Shape 
Factor1. Microflect Tri-Sector Mount

≔Amount
1

⋅3.0 ft
2

≔Aicemount
1

⋅4.22 ft
2

≔WTmount
1

⋅101 lb ≔WTicemount
1

⋅150 lb ≔Camount
1
1.2 ≔Cdmount

1
CdF

2. (3) 2.375" OD Pipe Mounts

≔Amount
2

⋅0 ft
2

≔Aicemount
2

⋅0 ft
2

≔WTmount
2

⋅66 lb ≔WTicemount
2

⋅97 lb ≔Camount
2
1.2 ≔Cdmount

2
CdF

3. Not Used

≔Amount
3

⋅0 ft
2

≔Aicemount
3

⋅0 ft
2

≔WTmount
3

⋅0 lb ≔WTicemount
3

⋅0 lb ≔Camount
3
1.2 ≔Cdmount

3
CdF

4. Not Used

≔Amount
4

⋅0 ft
2

≔Aicemount
4

⋅0 ft
2

≔WTmount
4

⋅0 lb ≔WTicemount
4

⋅0 lb ≔Camount
4
1.2 ≔Cdmount

4
CdF

TIA/EIA Wind: 

≔IceWind.TIAmount
b

=⋅⋅⋅qziceequip G'H Camount
b

Aicemount
b

147.5

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf

≔Wind.TIAmount
b

=⋅⋅⋅qzequip G'H Camount
b

Amount
b

138.4

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf

NESC Wind: 

≔Wind.250Bmount
b

=⋅⋅qz250B Cdmount
b

Aicemount
b

27.0

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf

≔Wind.250Cmount
b

=⋅⋅⋅qz250C G'RF Cdmount
b

Amount
b

208.5

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf
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Equipment Loads

Equipment Description ≔i ‥1 1 <----- input number of equip slots used

1. RV4PX306R (Penta) ≔QTYeq
1
3 ≔Leq

1
⋅63.0 in ≔Weq

1
⋅13.9 in ≔teq

1
⋅8.2 in ≔WTeq

1
⋅52.9 lbf

2. Not Used ≔QTYeq
2
0 ≔Leq

2
⋅0 in ≔Weq

2
⋅0 in ≔teq

2
⋅0 in ≔WTeq

2
⋅0 lbf

3. Not Used ≔QTYeq
3
0 ≔Leq

3
⋅0 in ≔Weq

3
⋅0 in ≔teq

3
⋅0 in ≔WTeq

3
⋅0 lbf

4. Not Used ≔QTYeq
4
0 ≔Leq

4
⋅0 in ≔Weq

4
⋅0 in ≔teq

4
⋅0 in ≔WTeq

4
⋅0 lbf

5. Not Used ≔QTYeq
5
0 ≔Leq

5
⋅0 in ≔Weq

5
⋅0 in ≔teq

5
⋅0 in ≔WTeq

5
⋅0 lbf

6. Not Used ≔QTYeq
6
0 ≔Leq

6
⋅0 in ≔Weq

6
⋅0 in ≔teq

6
⋅0 in ≔WTeq

6
⋅0 lbf

≔Weightequip
i

=⋅WTeq
i

QTYeq
i

158.7[[ ]] lbf

≔Weight.Iceequip
i

=⋅⋅Id QTYeq
i

⎛
⎝

−⋅⋅⎛
⎝

+Leq
i

⋅2 rice⎞
⎠

⎛
⎝

+Weq
i

⋅2 rice⎞
⎠

⎛
⎝

+teq
i

⋅2 rice⎞
⎠

⋅⋅Leq
i

Weq
i

teq
i
⎞
⎠

157.6[[ ]] lbf

≔SAeq
i

=⋅Leq
i

Weq
i

6.1[[ ]] ft
2

≔Aeq
i

=⋅SAeq
i

QTYeq
i

18.2[[ ]] ft
2

≔SAiceeq
i

=⋅⎛
⎝

+Leq
i

⋅2 rice⎞
⎠

⎛
⎝

+Weq
i

⋅2 rice⎞
⎠

6.6[[ ]] ft
2

≔Aiceeq
i

=⋅SAiceeq
i

QTYeq
i

19.9[[ ]] ft
2

≔Areq
i

=――

Leq
i

Weq
i

4.5[[ ]]
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≔Caeq
i

=‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|

|

|
|

|

if ≤Areq
i
7

‖
‖ 1.4

|
|
|
|

|

if <<7 Areq
i
25

‖
‖
‖
‖

+1.4 ―――――――

⋅⎛
⎝

−Areq
i
7⎞

⎠
(( −2.0 1.4))

(( −25 7))

|
|

|

if ≥Areq
i
25

‖
‖ 2.0

1.4[[ ]] TIA/EIA-222-F, Table 3

TIA/EIA Wind: 

≔IceWind.TIAequip
i

=⋅⋅⋅qziceequip G'H Caeq
i

Aiceeq
i

810.3[[ ]] lbf

≔Wind.TIAequip
i

=⋅⋅⋅qzequip G'H Caeq
i

Aeq
i

981.8[[ ]] lbf

NESC Wind: 

≔Wind.250Bequip
i

=⋅⋅qz250B CdF Aiceeq
i

127.0[[ ]] lbf

≔Wind.250Cequip
i

=⋅⋅⋅qz250C G'RF CdF Aeq
i

1268.0[[ ]] lbf
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Coax Loads - Southwest Leg

Coax Cable Description ≔k ‥1 1 <----- input number of coax cable slots used

1. Heliax 1-1/4"ø ≔QTYcoax
1
24 ≔NPcoax

1
6 ≔ODcoax

1
⋅1.48 in ≔WTcoax

1
⋅0.50 plf ≔Lcoax

1
⋅20 ft

2. Heliax 1-1/4"ø ≔QTYcoax
2
0 ≔NPcoax

2
0 ≔ODcoax

2
⋅0 in ≔WTcoax

2
⋅0 plf ≔Lcoax

2
⋅0 ft

3. Not Used ≔QTYcoax
3
0 ≔NPcoax

3
0 ≔ODcoax

3
⋅0 in ≔WTcoax

3
⋅0 plf ≔Lcoax

3
⋅0 ft

4. Not Used ≔QTYcoax
4
0 ≔NPcoax

4
0 ≔ODcoax

4
⋅0 in ≔WTcoax

4
⋅0 plf ≔Lcoax

4
⋅0 ft

5. Not Used ≔QTYcoax
5
0 ≔NPcoax

5
0 ≔ODcoax

5
⋅0 in ≔WTcoax

5
⋅0 plf ≔Lcoax

5
⋅0 ft

6. Not Used ≔QTYcoax
6
0 ≔NPcoax

6
0 ≔ODcoax

6
⋅0 in ≔WTcoax

6
⋅0 plf ≔Lcoax

6
⋅0 ft

≔SAcoax
k

=⋅NPcoax
k

ODcoax
k

0.7[[ ]] ft

Input coax vertical 
span between 
attachment joints for 
PLS Loads

≔coaxspan ⋅

29

13

15

15

12.5

⎡
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥⎦

ft

≔SAicecoax
k

=‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|

|

|
|
|
|
|

|

if

else

＝NPcoax
k
0

‖
‖ 0

‖
‖‖

⎛
⎝

+⎛
⎝

⋅NPcoax
k

ODcoax
k
⎞
⎠

⎛⎝ ⋅2 rice⎞⎠⎞
⎠

0.8[[ ]] ft

≔Weightcoax
k

=⋅WTcoax
k

QTYcoax
k

12.0[[ ]] plf

≔Weight.Icecoax
k

=
⎛
⎜⎝

⋅⋅⋅―
π

4

⎛
⎜⎝

−⎛
⎝

+ODcoax
k

⋅2 rice⎞
⎠

2

ODcoax
k

2 ⎞
⎟⎠

QTYcoax
k

Id

⎞
⎟⎠

29.5[[ ]] plf
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≔Arcoax
k

=―――

Lcoax
k

ODcoax
k

162.2[[ ]] Aspect Ratio of Coax

≔Cacoax
k

=‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|

|

|
|

|

if ≤Arcoax
k
7

‖
‖ 0.8

|
|
|
|

|

if <<7 Arcoax
k
25

‖
‖
‖
‖

+0.8 ―――――――

⋅⎛
⎝

−Arcoax
k
7⎞

⎠
(( −2.0 1.4))

(( −25 7))

|
|

|

if ≥Arcoax
k
25

‖
‖ 1.2

1.2[[ ]] TIA/EIA-222-F, Table 3

TIA/EIA Wind: 

≔IceWind.TIAcoax
k

=⋅⋅⋅qzicecoax G'H Cacoax
k

SAicecoax
k

26.9[[ ]] plf

≔Wind.TIAcoax
k

=⋅⋅⋅qzcoax G'H Cacoax
k

SAcoax
k

32.0[[ ]] plf
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NESC Wind for Coax on Pipe Mast Risa Model: 

≔Wind.250Bcoax.pipe
k

=⋅⋅qz250B Cdcoax SAicecoax
k

4.8[[ ]] plf

≔Wind.250Ccoax.pipe.Above
k

=⋅⋅⋅qz250C G'RF Cdcoax SAcoax
k

46.6[[ ]] plf

≔Wind.250Ccoax.pipe.Below
k

=⋅⋅⋅qz250C GRF Cdcoax SAcoax
k

37.3[[ ]] plf

NESC Loads For PLS Model: 

≔Weight.250Bcoax.twr ⋅⋅
⎛
⎜⎝

+∑ Weightcoax ∑ Weight.Icecoax

⎞
⎟⎠

coaxspan OLF250BV

≔Wind.250Bcoax.twr ⋅⋅⋅⋅qz250B Cdcoax

⎛
⎜⎝

∑ SAicecoax

⎞
⎟⎠

coaxspan OLF250BT

≔Weight.250Ccoax.twr ⋅⋅
⎛
⎜⎝

∑ Weightcoax

⎞
⎟⎠

coaxspan OLF250CV

≔Wind.250Ccoax.twr ⋅⋅⋅⋅⋅qz250C GRF Cdcoax

⎛
⎜⎝

∑ SAcoax

⎞
⎟⎠

coaxspan OLF250CT

Summary of Loads PLS Coax Load Inputs
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Summary of Loads - PLS Coax Load Inputs

NESC 250B_X-dir - Wind w/ Ice

NESC 250C_X-dir - Wind w/o Ice
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Summary of Loads - Risa Loads Inputs

BLC 2 Weight of Equipment

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads - Rows 1-6: Coax 1-6 Weight
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BLC 3 Weight of Ice on Mast & Equipment

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Weight of Ice on Mast

Rows 2-7: Coax 1-6

Rows 8-13: Mast Components 1-6
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BLC 4 TIA_X-dir - Wind w/ Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6
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BLC 5 TIA_X-dir - Wind w/o Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6
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BLC 6 TIA_Z-dir - Wind w/ Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Columbus
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BLC 7 TIA_Z-dir - Wind w/o Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

BLC 8 NESC 250B_X dir Wind w/ Ice
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BLC 8 NESC 250B_X-dir - Wind w/ Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

BLC 9 NESC 250C_X dir Wind w/o Ice
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BLC 9 NESC 250C_X-dir - Wind w/o Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast Above Top of Tower

Row 2-7: Wind on Coax 1-6 Above Top of Tower

Row 8: Wind on Mast Below Top of Tower

Row 9-14: Wind on Coax 1-6 Below Top of Tower

Row 15-20: Wind on Mast Components 1-6
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Equipment Loads (Tubular Pole on Lattice Structure) - South Mast - AT&T

Constants NESC Shape Factors: 

≔hlattice ⋅94 ft height of lattice structure ≔CdR 1.3 ≔CdF 1.6 ≔Cdcoax 1.45

≔hmast ⋅117 ft Top of Mast AGL
NESC Overload Factors: 

≔bmast ⋅62 ft Bot. of Mast AGL
≔OLF250BV 1.5 250B Vertical OLF

≔bcoax ⋅85 ft Bot. of Coax AGL (on mast)
≔OLF250BT 2.5 250B Transverse Wind OLF

≔zequip ⋅105 ft elevation of equip.
≔OLF250CV 1.0 250C Vertical OLF

≔zcoax ⋅90.5 ft elevation to CL of coax section 
for TIA wind (linear appurtance) ≔OLF250CT 1.0 250C Transverse Wind OLF

≔zpipe ⋅90.5 ft elevation to CL of pipe 
section for TIA wind

≔Id ⋅57 pcf Ice Density
≔rice ⋅0.5 in Radial Ice, Tia & NESC

TIA/EIA Wind NESC Wind

≔Vtia 85 TIA Basic Wind Speed ≔Vnesc 110 NESC 250C 3 sec Gust Speed per OTRM 060

≔Vi.tia 74 TIA Basic Wind Speed with Ice ≔Vi.nesc 39.5 NESC 250B 3 sec Gust Speed with Ice

≔I 1.0 NESC Importance Factor
≔GH

‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

if

also if

else

≤+0.65
⎛
⎜
⎜
⎜
⎝

――――
0.60

⎛
⎜⎝
――
hlattice

⋅33 ft

⎞
⎟⎠

―
1

7

⎞
⎟
⎟
⎟
⎠

1

‖
‖ 1

≥+0.65
⎛
⎜
⎜
⎜
⎝

――――
0.60

⎛
⎜⎝
――
hlattice

⋅33 ft

⎞
⎟⎠

―
1

7

⎞
⎟
⎟
⎟
⎠

1.25

‖
‖ 1.25

‖
‖
‖
‖
‖‖

⎛
⎜
⎜
⎜
⎝

+0.65
⎛
⎜
⎜
⎜
⎝

――――
0.60

⎛
⎜⎝
――
hlattice

⋅33 ft

⎞
⎟⎠

―
1

7

⎞
⎟
⎟
⎟
⎠

⎞
⎟
⎟
⎟
⎠

NESC Factors, 
Table 250-3≔Es =⋅0.346

⎛
⎜
⎜
⎝

――――
33

⎛
⎜⎝

⋅0.67 ――
hmast

ft

⎞
⎟⎠

⎞
⎟
⎟
⎠

―
1

7

0.306

≔Bs =――――――――
1

⎛
⎜
⎜
⎝

+1 ――――――

⋅0.56
⎛
⎜⎝

⋅0.67 ――
hmast

ft

⎞
⎟⎠

220

⎞
⎟
⎟
⎠

0.834 NESC Factors, 
Table 250-3

NESC Constant, 
Table 250-3≔kv 1.43

Calculated GRF, 
Table 250-3=GH 1.167 Calculated GRF, 

Sec. 2.3.4.1
≔GRF =――――――

⎛⎝ +1 ⎛⎝ ⋅⋅2.7 Es Bs

0.5⎞⎠⎞⎠

kv

2
0.858

NEU specified multiplier for 250C 
(OTRM 059.1, Attachment A)≔mgrf.pole 1.25 GRF Multiplier, 

Sec. 2.3.4.4
≔mgrf 1.25

≔G'H =⋅GH mgrf.pole 1.458 Final GRF of pole on 
lattice, Sec. 2.3.4.4

≔G'RF =⋅GRF mgrf 1.072 Calculated GRF 
for 250C

TIA/EIA Exposure Coefficients: NESC Exposure Coefficient: 
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TIA/EIA Exposure Coefficients: NESC Exposure Coefficient: 

Calculated kz 
per Table 250-2≔Kzequip =

⎛
⎜⎝
――
zequip

⋅33 ft

⎞
⎟⎠

―
2

7

1.392 ≔kz =⋅2.01
⎛
⎜⎝
―――

hmast

⋅900 ft

⎞
⎟⎠

⎛
⎜⎝
――
2

9.5

⎞
⎟⎠

1.308

Section Average 
Height Above Ground 
for Wind Load

≔Kzcoax =
⎛
⎜⎝
――
zcoax

⋅33 ft

⎞
⎟⎠

―
2

7

1.334

Section Average 
Height Above Ground 
for Wind Load

≔Kzpipe =
⎛
⎜⎝
――

zpipe

⋅33 ft

⎞
⎟⎠

―
2

7

1.334

TIA/EIA Wind Pressure: NESC Wind Pressure: 

≔qziceequip =⋅⋅⋅0.00256 psf Vi.tia

2
Kzequip 19.5 psf ≔qz250B =⋅⋅⋅0.00256 Vi.nesc

2
I psf 4.0 psf

≔qzequip =⋅⋅⋅0.00256 psf Vtia

2
Kzequip 25.7 psf ≔qz250C =⋅⋅⋅⋅0.00256 kz Vnesc

2
I psf 40.5 psf

≔qzicecoax =⋅⋅⋅0.00256 psf Vi.tia

2
Kzcoax 18.7 psf

≔qzcoax =⋅⋅⋅0.00256 psf Vtia

2
Kzcoax 24.7 psf

≔qzicepipe =⋅⋅⋅0.00256 psf Vi.tia

2
Kzpipe 18.7 psf

≔qzpipe =⋅⋅⋅0.00256 psf Vtia

2
Kzpipe 24.7 psf

≔qzicecomp =⋅⋅⋅0.00256 psf Vi.tia

2
Kzpipe 18.7 psf

≔qzcomp =⋅⋅⋅0.00256 psf Vtia

2
Kzpipe 24.7 psf
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Pipe Extension Loads

Constants

≔OD ⋅12.75 in outer diameter of pipe riser

≔Lpipe 55 ft Length of pipe riser

≔MemberLabelpipe “M2” Member Label in Risa

≔Weight.icepipe =⋅⋅⋅Id ―
π

4

⎛
⎝ −⎛⎝ +OD ⋅2 rice⎞⎠

2

OD
2 ⎞

⎠ 0 0 plf

≔SApipe =OD 1.063 ft Projected Surface Area of Pipe

≔SAicepipe =+OD ⎛⎝ ⋅2 rice⎞⎠ 1.146 ft Projected Surface Area of Pipe with Ice

TIA/EIA Wind: NESC Wind: 

≔Wind.250Bpipe =⋅⋅⋅qz250B CdR SAicepipe 0 0.0 plf
≔Arpipe =――

Lpipe

OD
51.765

Wind Pressure Above Top of Tower: 

≔Capipe =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|

|

|

if ≤Arpipe 7

‖
‖ 0.8

|
|
|
|

if <<7 Arpipe 25

‖
‖
‖

+0.8 ―――――――
⋅⎛⎝ −Arpipe 7⎞⎠ (( −1.2 0.8))

(( −25 7))

|

|

if ≥Arpipe 25

‖
‖ 1.2

1.2 ≔Wind.250Cpipe.Above =⋅⋅⋅⋅qz250C G'RF CdR SApipe 0 0.0 plf

Wind Pressure Below Top of Tower:

Table 1 ≔Wind.250Cpipe.Below =⋅⋅⋅⋅qz250C GRF CdR SApipe 0 0.0 plf

≔Wind.TIApipe =⋅⋅⋅⋅qzpipe G'H Capipe SApipe 0 0 plf

≔IceWind.TIApipe =⋅⋅⋅⋅qzicepipe G'H Capipe SAicepipe 0 0 plf
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Mast Component Loads - NOT USED
≔a ‥1 1 <----- input number of component slots used

Component Description

1. Not Used ≔Cdcomp
1

CdF ≔Wcomp
1

⋅0 in ≔Hcomp
1

⋅0 in ≔Lcomp
1
0 ft ≔MemLabelcomp

1
“NA”

2. Not Used ≔Cdcomp
2

CdF ≔Wcomp
2

⋅0 in ≔Hcomp
2

⋅0 in ≔Lcomp
2
0 ft ≔MemLabelcomp

2
“NA”

3. Not Used ≔Cdcomp
3

CdF ≔Wcomp
3

⋅0 in ≔Hcomp
3

⋅0 in ≔Lcomp
3
0 ft ≔MemLabelcomp

3
“NA”

4. Not Used ≔Cdcomp
4

CdF ≔Wcomp
4

⋅0 in ≔Hcomp
4

⋅0 in ≔Lcomp
4
0 ft ≔MemLabelcomp

4
“NA”

5. Not Used ≔Cdcomp
5

CdF ≔Wcomp
5

⋅0 in ≔Hcomp
5

⋅0 in ≔Lcomp
5
0 ft ≔MemLabelcomp

5
“NA”

6. Not Used ≔Cdcomp
6

CdF ≔Wcomp
6

⋅0 in ≔Hcomp
6

⋅0 in ≔Lcomp
6
0 ft ≔MemLabelcomp

6
“NA”

≔Weight.icecomp
a

=⋅⋅Id ⎛
⎝

−⋅⎛
⎝

+Wcomp
a

⋅2 rice⎞
⎠

⎛
⎝

+Hcomp
a

⋅2 rice⎞
⎠

⋅Wcomp
a

Hcomp
a
⎞
⎠
0 0[[ ]] plf

≔SAcomp
a

=max ⎛
⎝

,Wcomp
a

Hcomp
a
⎞
⎠

0[[ ]] ft ≔SAicecomp
a

=+max ⎛
⎝

,Wcomp
a

Hcomp
a
⎞
⎠

⋅2 rice 0.1[[ ]] ft

≔Arcomp
a

=0 0[[ ]] ≔Cacomp
a

=‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|

|

|
|

|

if ≤Arcomp
a
7

‖
‖ 1.4

|
|
|
|

|

if <<7 Arcomp
a
25

‖
‖
‖
‖

+1.4 ――――――――

⋅⎛
⎝

−Arcomp
a
7⎞

⎠
(( −2.0 1.4))

(( −25 7))

|
|

|

if ≥Arcomp
a
25

‖
‖ 2.0

1.4[[ ]]

TIA/EIA-222-F, 
Table 3
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TIA/EIA Wind: 

≔IceWind.TIAcomp
a

=⋅⋅⋅⋅qzicecomp G'H Cacomp
a

SAicecomp
a
0 0.0[[ ]] plf

≔Wind.TIAcomp
a

=⋅⋅⋅qzcomp G'H Cacomp
a

SAcomp
a

0.0[[ ]] plf

NESC Wind: 

≔Wind.250Bcomp
a

=⋅⋅qz250B Cdcomp
a
max ⎛

⎝
,Wcomp

a
Hcomp

a
⎞
⎠

0.0[[ ]] plf

≔Wind.250Ccomp
a

=⋅⋅⋅qz250C GRF Cdcomp
a
max ⎛

⎝
,Wcomp

a
Hcomp

a
⎞
⎠

0.0[[ ]] plf
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Mount Load ≔b ‥1 2 <----- input number of mount slots used

TIA/EIA-222-F 
Table 3

NESC Shape 
Factor1. Microflect Tri-Sector Mount

≔Amount
1

⋅3.0 ft
2

≔Aicemount
1

⋅4.22 ft
2

≔WTmount
1

⋅101 lb ≔WTicemount
1

⋅150 lb ≔Camount
1
1.2 ≔Cdmount

1
CdF

2. (3) 2.375" OD Pipe Mounts

≔Amount
2

⋅0 ft
2

≔Aicemount
2

⋅0 ft
2

≔WTmount
2

⋅66 lb ≔WTicemount
2

⋅97 lb ≔Camount
2
1.2 ≔Cdmount

2
CdF

3. Not Used

≔Amount
3

⋅0 ft
2

≔Aicemount
3

⋅0 ft
2

≔WTmount
3

⋅0 lb ≔WTicemount
3

⋅0 lb ≔Camount
3
1.2 ≔Cdmount

3
CdF

4. Not Used

≔Amount
4

⋅0 ft
2

≔Aicemount
4

⋅0 ft
2

≔WTmount
4

⋅0 lb ≔WTicemount
4

⋅0 lb ≔Camount
4
1.2 ≔Cdmount

4
CdF

TIA/EIA Wind: 

≔IceWind.TIAmount
b

=⋅⋅⋅qziceequip G'H Camount
b

Aicemount
b

144.1

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf

≔Wind.TIAmount
b

=⋅⋅⋅qzequip G'H Camount
b

Amount
b

135.2

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf

NESC Wind: 

≔Wind.250Bmount
b

=⋅⋅qz250B Cdmount
b

Aicemount
b

27.0

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf

≔Wind.250Cmount
b

=⋅⋅⋅qz250C G'RF Cdmount
b

Amount
b

208.5

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf
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Equipment Loads

Equipment Description ≔i ‥1 2 <----- input number of equip slots used

1. KMW AM-X-CD-14-65 ≔QTYeq
1
3 ≔Leq

1
⋅48 in ≔Weq

1
⋅11.8 in ≔teq

1
⋅5.9 in ≔WTeq

1
⋅36.4 lbf

2. TTAW-07BP111-001 ≔QTYeq
2
3 ≔Leq

2
⋅9.9 in ≔Weq

2
⋅6.7 in ≔teq

2
⋅5.4 in ≔WTeq

2
⋅18 lbf

3. Not Used ≔QTYeq
3
0 ≔Leq

3
⋅0 in ≔Weq

3
⋅0 in ≔teq

3
⋅0 in ≔WTeq

3
⋅0 lbf

4. Not Used ≔QTYeq
4
0 ≔Leq

4
⋅0 in ≔Weq

4
⋅0 in ≔teq

4
⋅0 in ≔WTeq

4
⋅0 lbf

5. Not Used ≔QTYeq
5
0 ≔Leq

5
⋅0 in ≔Weq

5
⋅0 in ≔teq

5
⋅0 in ≔WTeq

5
⋅0 lbf

6. Not Used ≔QTYeq
6
0 ≔Leq

6
⋅0 in ≔Weq

6
⋅0 in ≔teq

6
⋅0 in ≔WTeq

6
⋅0 lbf

≔Weightequip
i

=⋅WTeq
i

QTYeq
i

109.2

54.0

⎡
⎢⎣

⎤
⎥⎦
lbf

≔Weight.Iceequip
i

=⋅⋅Id QTYeq
i

⎛
⎝

−⋅⋅⎛
⎝

+Leq
i

⋅2 rice⎞
⎠

⎛
⎝

+Weq
i

⋅2 rice⎞
⎠

⎛
⎝

+teq
i

⋅2 rice⎞
⎠

⋅⋅Leq
i

Weq
i

teq
i
⎞
⎠

97.6

17.7

⎡
⎢⎣

⎤
⎥⎦
lbf

≔SAeq
i

=⋅Leq
i

Weq
i

3.9

0.5

⎡
⎢⎣

⎤
⎥⎦
ft
2

≔Aeq
i

=⋅SAeq
i

QTYeq
i

11.8

1.4

⎡
⎢⎣

⎤
⎥⎦
ft
2

≔SAiceeq
i

=⋅⎛
⎝

+Leq
i

⋅2 rice⎞
⎠

⎛
⎝

+Weq
i

⋅2 rice⎞
⎠

4.4

0.6

⎡
⎢⎣

⎤
⎥⎦
ft
2

≔Aiceeq
i

=⋅SAiceeq
i

QTYeq
i

13.1

1.7

⎡
⎢⎣

⎤
⎥⎦
ft
2

≔Areq
i

=――

Leq
i

Weq
i

4.1

1.5

⎡
⎢⎣

⎤
⎥⎦

⎡ ⎤
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≔Caeq
i

=‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|

|

|
|

|

if ≤Areq
i
7

‖
‖ 1.4

|
|
|
|

|

if <<7 Areq
i
25

‖
‖
‖
‖

+1.4 ―――――――

⋅⎛
⎝

−Areq
i
7⎞

⎠
(( −2.0 1.4))

(( −25 7))

|
|

|

if ≥Areq
i
25

‖
‖ 2.0

1.4

1.4

⎡
⎢⎣

⎤
⎥⎦

TIA/EIA-222-F, Table 3

TIA/EIA Wind: 

≔IceWind.TIAequip
i

=⋅⋅⋅qziceequip G'H Caeq
i

Aiceeq
i

520.6

69.7

⎡
⎢⎣

⎤
⎥⎦
lbf

≔Wind.TIAequip
i

=⋅⋅⋅qzequip G'H Caeq
i

Aeq
i

620.2

72.6

⎡
⎢⎣

⎤
⎥⎦
lbf

NESC Wind: 

≔Wind.250Bequip
i

=⋅⋅qz250B CdF Aiceeq
i

83.5

11.2

⎡
⎢⎣

⎤
⎥⎦
lbf

≔Wind.250Cequip
i

=⋅⋅⋅qz250C G'RF CdF Aeq
i

820.2

96.0

⎡
⎢⎣

⎤
⎥⎦
lbf
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Coax Loads - Southeast Leg

Coax Cable Description ≔k ‥1 1 <----- input number of coax cable slots used

1. Heliax 1-1/4"ø ≔QTYcoax
1
6 ≔NPcoax

1
3 ≔ODcoax

1
⋅1.48 in ≔WTcoax

1
⋅0.50 plf ≔Lcoax

1
⋅20 ft

2. Not Used ≔QTYcoax
2
0 ≔NPcoax

2
0 ≔ODcoax

2
⋅0 in ≔WTcoax

2
⋅0 plf ≔Lcoax

2
⋅0 ft

3. Not Used ≔QTYcoax
3
0 ≔NPcoax

3
0 ≔ODcoax

3
⋅0 in ≔WTcoax

3
⋅0 plf ≔Lcoax

3
⋅0 ft

4. Not Used ≔QTYcoax
4
0 ≔NPcoax

4
0 ≔ODcoax

4
⋅0 in ≔WTcoax

4
⋅0 plf ≔Lcoax

4
⋅0 ft

5. Not Used ≔QTYcoax
5
0 ≔NPcoax

5
0 ≔ODcoax

5
⋅0 in ≔WTcoax

5
⋅0 plf ≔Lcoax

5
⋅0 ft

6. Not Used ≔QTYcoax
6
0 ≔NPcoax

6
0 ≔ODcoax

6
⋅0 in ≔WTcoax

6
⋅0 plf ≔Lcoax

6
⋅0 ft

≔SAcoax
k

=⋅NPcoax
k

ODcoax
k

0.4[[ ]] ft

Input coax vertical 
span between 
attachment joints for 
PLS Loads

≔coaxspan ⋅

29

13

15

15

12.5

⎡
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥⎦

ft

≔SAicecoax
k

=‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|

|

|
|
|
|
|

|

if

else

＝NPcoax
k
0

‖
‖ 0

‖
‖‖

⎛
⎝

+⎛
⎝

⋅NPcoax
k

ODcoax
k
⎞
⎠

⎛⎝ ⋅2 rice⎞⎠⎞
⎠

0.5[[ ]] ft

≔Weightcoax
k

=⋅WTcoax
k

QTYcoax
k

3.0[[ ]] plf

≔Weight.Icecoax
k

=
⎛
⎜⎝

⋅⋅⋅―
π

4

⎛
⎜⎝

−⎛
⎝

+ODcoax
k

⋅2 rice⎞
⎠

2

ODcoax
k

2 ⎞
⎟⎠

QTYcoax
k

Id

⎞
⎟⎠

7.4[[ ]] plf
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≔Arcoax
k

=―――

Lcoax
k

ODcoax
k

162.2[[ ]] Aspect Ratio of Coax

≔Cacoax
k

=‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|

|

|
|

|

if ≤Arcoax
k
7

‖
‖ 0.8

|
|
|
|

|

if <<7 Arcoax
k
25

‖
‖
‖
‖

+0.8 ―――――――

⋅⎛
⎝

−Arcoax
k
7⎞

⎠
(( −2.0 1.4))

(( −25 7))

|
|

|

if ≥Arcoax
k
25

‖
‖ 1.2

1.2[[ ]] TIA/EIA-222-F, Table 3

TIA/EIA Wind: 

≔IceWind.TIAcoax
k

=⋅⋅⋅qzicecoax G'H Cacoax
k

SAicecoax
k

14.8[[ ]] plf

≔Wind.TIAcoax
k

=⋅⋅⋅qzcoax G'H Cacoax
k

SAcoax
k

16.0[[ ]] plf
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NESC Wind for Coax on Pipe Mast Risa Model: 

≔Wind.250Bcoax.pipe
k

=⋅⋅qz250B Cdcoax SAicecoax
k

2.6[[ ]] plf

≔Wind.250Ccoax.pipe.Above
k

=⋅⋅⋅qz250C G'RF Cdcoax SAcoax
k

23.3[[ ]] plf

≔Wind.250Ccoax.pipe.Below
k

=⋅⋅⋅qz250C GRF Cdcoax SAcoax
k

18.6[[ ]] plf

NESC Loads For PLS Model: 

≔Weight.250Bcoax.twr ⋅⋅
⎛
⎜⎝

+∑ Weightcoax ∑ Weight.Icecoax

⎞
⎟⎠

coaxspan OLF250BV

≔Wind.250Bcoax.twr ⋅⋅⋅⋅qz250B Cdcoax

⎛
⎜⎝

∑ SAicecoax

⎞
⎟⎠

coaxspan OLF250BT

≔Weight.250Ccoax.twr ⋅⋅
⎛
⎜⎝

∑ Weightcoax

⎞
⎟⎠

coaxspan OLF250CV

≔Wind.250Ccoax.twr ⋅⋅⋅⋅⋅qz250C GRF Cdcoax

⎛
⎜⎝

∑ SAcoax

⎞
⎟⎠

coaxspan OLF250CT

Summary of Loads PLS Coax Load Inputs
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Summary of Loads - PLS Coax Load Inputs

NESC 250B_X-dir - Wind w/ Ice

NESC 250C_X-dir - Wind w/o Ice
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Summary of Loads - Risa Loads Inputs

BLC 2 Weight of Equipment

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads - Rows 1-6: Coax 1-6 Weight
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BLC 3 Weight of Ice on Mast & Equipment

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Weight of Ice on Mast

Rows 2-7: Coax 1-6

Rows 8-13: Mast Components 1-6
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Founded in 1965   

Orlando

1801 Lee Rd, Suite 230

Winter Park, FL 32789

Phone 407.898.9039

100% Employee Ownedwww.PaulJFord.com 



PJF Job #31216-0025.001.6000

08/06/2016

Page 15 of 20

BLC 4 TIA_X-dir - Wind w/ Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6
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250 E Broad St, Suite 600

Columbus, OH 43215 
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Orlando
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BLC 5 TIA_X-dir - Wind w/o Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Columbus
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Founded in 1965   

Orlando

1801 Lee Rd, Suite 230

Winter Park, FL 32789

Phone 407.898.9039

100% Employee Ownedwww.PaulJFord.com 



PJF Job #31216-0025.001.6000

08/06/2016

Page 17 of 20

BLC 6 TIA_Z-dir - Wind w/ Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Columbus

250 E Broad St, Suite 600

Columbus, OH 43215 

Phone 614.221.6679 

Founded in 1965   

Orlando

1801 Lee Rd, Suite 230
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BLC 7 TIA_Z-dir - Wind w/o Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

BLC 8 NESC 250B_X dir Wind w/ Ice
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BLC 8 NESC 250B_X-dir - Wind w/ Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

BLC 9 NESC 250C_X dir Wind w/o Ice
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BLC 9 NESC 250C_X-dir - Wind w/o Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast Above Top of Tower

Row 2-7: Wind on Coax 1-6 Above Top of Tower

Row 8: Wind on Mast Below Top of Tower

Row 9-14: Wind on Coax 1-6 Below Top of Tower

Row 15-20: Wind on Mast Components 1-6
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Equipment Loads (Tubular Pole on Lattice Structure) - North Mast - T-Mobile

Constants NESC Shape Factors: 

≔hlattice ⋅94 ft height of lattice structure ≔CdR 1.3 ≔CdF 1.6 ≔Cdcoax 1.45

≔hmast ⋅117 ft Top of Mast AGL
NESC Overload Factors: 

≔bmast ⋅62 ft Bot. of Mast AGL
≔OLF250BV 1.5 250B Vertical OLF

≔bcoax ⋅85 ft Bot. of Coax AGL (on mast)
≔OLF250BT 2.5 250B Transverse Wind OLF

≔zequip ⋅114 ft elevation of equip.
≔OLF250CV 1.0 250C Vertical OLF

≔zcoax ⋅90.5 ft elevation to CL of coax section 
for TIA wind (linear appurtance) ≔OLF250CT 1.0 250C Transverse Wind OLF

≔zpipe ⋅90.5 ft elevation to CL of pipe 
section for TIA wind

≔Id ⋅57 pcf Ice Density
≔rice ⋅0.5 in Radial Ice, Tia & NESC

TIA/EIA Wind NESC Wind

≔Vtia 85 TIA Basic Wind Speed ≔Vnesc 110 NESC 250C 3 sec Gust Speed per OTRM 060

≔Vi.tia 74 TIA Basic Wind Speed with Ice ≔Vi.nesc 39.5 NESC 250B 3 sec Gust Speed with Ice

≔I 1.0 NESC Importance Factor
≔GH

‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

if

also if

else

≤+0.65
⎛
⎜
⎜
⎜
⎝

――――
0.60

⎛
⎜⎝
――
hlattice

⋅33 ft

⎞
⎟⎠

―
1

7

⎞
⎟
⎟
⎟
⎠

1

‖
‖ 1

≥+0.65
⎛
⎜
⎜
⎜
⎝

――――
0.60

⎛
⎜⎝
――
hlattice

⋅33 ft

⎞
⎟⎠

―
1

7

⎞
⎟
⎟
⎟
⎠

1.25

‖
‖ 1.25

‖
‖
‖
‖
‖‖

⎛
⎜
⎜
⎜
⎝

+0.65
⎛
⎜
⎜
⎜
⎝

――――
0.60

⎛
⎜⎝
――
hlattice

⋅33 ft

⎞
⎟⎠

―
1

7

⎞
⎟
⎟
⎟
⎠

⎞
⎟
⎟
⎟
⎠

NESC Factors, 
Table 250-3≔Es =⋅0.346

⎛
⎜
⎜
⎝

――――
33

⎛
⎜⎝

⋅0.67 ――
hmast

ft

⎞
⎟⎠

⎞
⎟
⎟
⎠

―
1

7

0.306

≔Bs =――――――――
1

⎛
⎜
⎜
⎝

+1 ――――――

⋅0.56
⎛
⎜⎝

⋅0.67 ――
hmast

ft

⎞
⎟⎠

220

⎞
⎟
⎟
⎠

0.834 NESC Factors, 
Table 250-3

NESC Constant, 
Table 250-3≔kv 1.43

Calculated GRF, 
Table 250-3=GH 1.167 Calculated GRF, 

Sec. 2.3.4.1
≔GRF =――――――

⎛⎝ +1 ⎛⎝ ⋅⋅2.7 Es Bs

0.5⎞⎠⎞⎠

kv

2
0.858

NEU specified multiplier for 250C 
(OTRM 059.1, Attachment A)≔mgrf.pole 1.25 GRF Multiplier, 

Sec. 2.3.4.4
≔mgrf 1.25

≔G'H =⋅GH mgrf.pole 1.458 Final GRF of pole on 
lattice, Sec. 2.3.4.4

≔G'RF =⋅GRF mgrf 1.072 Calculated GRF 
for 250C

TIA/EIA Exposure Coefficients: NESC Exposure Coefficient: 
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TIA/EIA Exposure Coefficients: NESC Exposure Coefficient: 

Calculated kz 
per Table 250-2≔Kzequip =

⎛
⎜⎝
――
zequip

⋅33 ft

⎞
⎟⎠

―
2

7

1.425 ≔kz =⋅2.01
⎛
⎜⎝
―――

hmast

⋅900 ft

⎞
⎟⎠

⎛
⎜⎝
――
2

9.5

⎞
⎟⎠

1.308

Section Average 
Height Above Ground 
for Wind Load

≔Kzcoax =
⎛
⎜⎝
――
zcoax

⋅33 ft

⎞
⎟⎠

―
2

7

1.334

Section Average 
Height Above Ground 
for Wind Load

≔Kzpipe =
⎛
⎜⎝
――

zpipe

⋅33 ft

⎞
⎟⎠

―
2

7

1.334

TIA/EIA Wind Pressure: NESC Wind Pressure: 

≔qziceequip =⋅⋅⋅0.00256 psf Vi.tia

2
Kzequip 20 psf ≔qz250B =⋅⋅⋅0.00256 Vi.nesc

2
I psf 4.0 psf

≔qzequip =⋅⋅⋅0.00256 psf Vtia

2
Kzequip 26.4 psf ≔qz250C =⋅⋅⋅⋅0.00256 kz Vnesc

2
I psf 40.5 psf

≔qzicecoax =⋅⋅⋅0.00256 psf Vi.tia

2
Kzcoax 18.7 psf

≔qzcoax =⋅⋅⋅0.00256 psf Vtia

2
Kzcoax 24.7 psf

≔qzicepipe =⋅⋅⋅0.00256 psf Vi.tia

2
Kzpipe 18.7 psf

≔qzpipe =⋅⋅⋅0.00256 psf Vtia

2
Kzpipe 24.7 psf

≔qzicecomp =⋅⋅⋅0.00256 psf Vi.tia

2
Kzpipe 18.7 psf

≔qzcomp =⋅⋅⋅0.00256 psf Vtia

2
Kzpipe 24.7 psf
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Pipe Extension Loads

Constants

≔OD ⋅12.75 in outer diameter of pipe riser

≔Lpipe 55 ft Length of pipe riser

≔MemberLabelpipe “M2” Member Label in Risa

≔Weight.icepipe =⋅⋅Id ―
π

4

⎛
⎝ −⎛⎝ +OD ⋅2 rice⎞⎠

2

OD
2 ⎞

⎠ 8.2 plf

≔SApipe =OD 1.063 ft Projected Surface Area of Pipe

≔SAicepipe =+OD ⎛⎝ ⋅2 rice⎞⎠ 1.146 ft Projected Surface Area of Pipe with Ice

TIA/EIA Wind: NESC Wind: 

≔Wind.250Bpipe =⋅⋅qz250B CdR SAicepipe 5.9 plf
≔Arpipe =――

Lpipe

OD
51.765

Wind Pressure Above Top of Tower: 

≔Capipe =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|

|

|

if ≤Arpipe 7

‖
‖ 0.8

|
|
|
|

if <<7 Arpipe 25

‖
‖
‖

+0.8 ―――――――
⋅⎛⎝ −Arpipe 7⎞⎠ (( −1.2 0.8))

(( −25 7))

|

|

if ≥Arpipe 25

‖
‖ 1.2

1.2 ≔Wind.250Cpipe.Above =⋅⋅⋅qz250C G'RF CdR SApipe 60.0 plf

Wind Pressure Below Top of Tower:

Table 1 ≔Wind.250Cpipe.Below =⋅⋅⋅qz250C GRF CdR SApipe 48.0 plf

≔Wind.TIApipe =⋅⋅⋅qzpipe G'H Capipe SApipe 45.9 plf

≔IceWind.TIApipe =⋅⋅⋅qzicepipe G'H Capipe SAicepipe 37.5 plf
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Mast Component Loads
≔a ‥1 4 <----- input number of component slots used

Component Description

1. 6x6x1/4 Hor Tube ≔Cdcomp
1

CdF ≔Wcomp
1

⋅6 in ≔Hcomp
1

⋅6 in ≔Lcomp
1
7 ft ≔MemLabelcomp

1
“M4”

2. 6x6x1/4 Hor Tube ≔Cdcomp
2

CdF ≔Wcomp
2

⋅6 in ≔Hcomp
2

⋅6 in ≔Lcomp
2
7 ft ≔MemLabelcomp

2
“M7”

3. 6x6x1/4 Hor Tube ≔Cdcomp
3

CdF ≔Wcomp
3

⋅6 in ≔Hcomp
3

⋅6 in ≔Lcomp
3
1.08 ft ≔MemLabelcomp

3
“M9”

4. 6x6x1/4 Hor Tube ≔Cdcomp
4

CdF ≔Wcomp
4

⋅6 in ≔Hcomp
4

⋅6 in ≔Lcomp
4
1.08 ft ≔MemLabelcomp

4
“M10”

5. Not Used ≔Cdcomp
5

CdF ≔Wcomp
5

⋅0 in ≔Hcomp
5

⋅0 in ≔Lcomp
5
0 ft ≔MemLabelcomp

5
“M4”

6. Not Used ≔Cdcomp
6

CdF ≔Wcomp
6

⋅0 in ≔Hcomp
6

⋅0 in ≔Lcomp
6
0 ft ≔MemLabelcomp

6
“M4”

≔Weight.icecomp
a

=⋅Id ⎛
⎝

−⋅⎛
⎝

+Wcomp
a

⋅2 rice⎞
⎠

⎛
⎝

+Hcomp
a

⋅2 rice⎞
⎠

⋅Wcomp
a

Hcomp
a
⎞
⎠

5.1

5.1

5.1

5.1

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

plf

≔SAcomp
a

=max ⎛
⎝

,Wcomp
a

Hcomp
a
⎞
⎠

0.5

0.5

0.5

0.5

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

ft ≔SAicecomp
a

=+max ⎛
⎝

,Wcomp
a

Hcomp
a
⎞
⎠

⋅2 rice

0.6

0.6

0.6

0.6

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

ft

≔Arcomp
a

=――――――

Lcomp
a

max ⎛
⎝

,Wcomp
a

Hcomp
a
⎞
⎠

14

14

2.2

2.2

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

≔Cacomp
a

=‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|

|

|
|

|

if ≤Arcomp
a
7

‖
‖ 1.4

|
|
|
|

|

if <<7 Arcomp
a
25

‖
‖
‖
‖

+1.4 ――――――――

⋅⎛
⎝

−Arcomp
a
7⎞

⎠
(( −2.0 1.4))

(( −25 7))

|
|

|

if ≥Arcomp
a
25

‖
‖ 2.0

1.6

1.6

1.4

1.4

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

TIA/EIA-222-F, 
Table 3
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TIA/EIA Wind: 

≔IceWind.TIAcomp
a

=⋅⋅⋅qzicecomp G'H Cacomp
a

SAicecomp
a

26.0

26.0

22.3

22.3

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

plf

≔Wind.TIAcomp
a

=⋅⋅⋅qzcomp G'H Cacomp
a

SAcomp
a

29.4

29.4

25.2

25.2

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

plf

NESC Wind: 

≔Wind.250Bcomp
a

=⋅⋅qz250B Cdcomp
a
max ⎛

⎝
,Wcomp

a
Hcomp

a
⎞
⎠

3.2

3.2

3.2

3.2

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

plf

≔Wind.250Ccomp
a

=⋅⋅⋅qz250C GRF Cdcomp
a
max ⎛

⎝
,Wcomp

a
Hcomp

a
⎞
⎠

27.8

27.8

27.8

27.8

⎡
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥⎦

plf
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Mount Load ≔b ‥1 2 <----- input number of mount slots used

TIA/EIA-222-F 
Table 3

NESC Shape 
Factor1. Microflect Tri-Sector Mount

≔Amount
1

⋅3.0 ft
2

≔Aicemount
1

⋅4.22 ft
2

≔WTmount
1

⋅101 lb ≔WTicemount
1

⋅150 lb ≔Camount
1
1.2 ≔Cdmount

1
CdF

2. (3) 2.375" OD Pipe Mounts

≔Amount
2

⋅0 ft
2

≔Aicemount
2

⋅0 ft
2

≔WTmount
2

⋅66 lb ≔WTicemount
2

⋅97 lb ≔Camount
2
1.2 ≔Cdmount

2
CdF

3. Not Used

≔Amount
3

⋅0 ft
2

≔Aicemount
3

⋅0 ft
2

≔WTmount
3

⋅0 lb ≔WTicemount
3

⋅0 lb ≔Camount
3
1.2 ≔Cdmount

3
CdF

4. Not Used

≔Amount
4

⋅0 ft
2

≔Aicemount
4

⋅0 ft
2

≔WTmount
4

⋅0 lb ≔WTicemount
4

⋅0 lb ≔Camount
4
1.2 ≔Cdmount

4
CdF

TIA/EIA Wind: 

≔IceWind.TIAmount
b

=⋅⋅⋅qziceequip G'H Camount
b

Aicemount
b

147.5

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf

≔Wind.TIAmount
b

=⋅⋅⋅qzequip G'H Camount
b

Amount
b

138.4

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf

NESC Wind: 

≔Wind.250Bmount
b

=⋅⋅qz250B Cdmount
b

Aicemount
b

27.0

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf

≔Wind.250Cmount
b

=⋅⋅⋅qz250C G'RF Cdmount
b

Amount
b

208.5

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf
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Equipment Loads

Equipment Description ≔i ‥1 1 <----- input number of equip slots used

1. APX16DWV-16DWVS-E-A20) ≔QTYeq
1
3 ≔Leq

1
⋅55.9 in ≔Weq

1
⋅13.0 in ≔teq

1
⋅3.15 in ≔WTeq

1
⋅40.7 lbf

2. Not Used ≔QTYeq
2
0 ≔Leq

2
⋅0 in ≔Weq

2
⋅0 in ≔teq

2
⋅0 in ≔WTeq

2
⋅0 lbf

3. Not Used ≔QTYeq
3
0 ≔Leq

3
⋅0 in ≔Weq

3
⋅0 in ≔teq

3
⋅0 in ≔WTeq

3
⋅0 lbf

4. Not Used ≔QTYeq
4
0 ≔Leq

4
⋅0 in ≔Weq

4
⋅0 in ≔teq

4
⋅0 in ≔WTeq

4
⋅0 lbf

5. Not Used ≔QTYeq
5
0 ≔Leq

5
⋅0 in ≔Weq

5
⋅0 in ≔teq

5
⋅0 in ≔WTeq

5
⋅0 lbf

6. Not Used ≔QTYeq
6
0 ≔Leq

6
⋅0 in ≔Weq

6
⋅0 in ≔teq

6
⋅0 in ≔WTeq

6
⋅0 lbf

≔Weightequip
i

=⋅WTeq
i

QTYeq
i

122.1[[ ]] lbf

≔Weight.Iceequip
i

=⋅⋅Id QTYeq
i

⎛
⎝

−⋅⋅⎛
⎝

+Leq
i

⋅2 rice⎞
⎠

⎛
⎝

+Weq
i

⋅2 rice⎞
⎠

⎛
⎝

+teq
i

⋅2 rice⎞
⎠

⋅⋅Leq
i

Weq
i

teq
i
⎞
⎠

100.6[[ ]] lbf

≔SAeq
i

=⋅Leq
i

Weq
i

5.0[[ ]] ft
2

≔Aeq
i

=⋅SAeq
i

QTYeq
i

15.1[[ ]] ft
2

≔SAiceeq
i

=⋅⎛
⎝

+Leq
i

⋅2 rice⎞
⎠

⎛
⎝

+Weq
i

⋅2 rice⎞
⎠

5.5[[ ]] ft
2

≔Aiceeq
i

=⋅SAiceeq
i

QTYeq
i

16.6[[ ]] ft
2

≔Areq
i

=――

Leq
i

Weq
i

4.3[[ ]]
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≔Caeq
i

=‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|

|

|
|

|

if ≤Areq
i
7

‖
‖ 1.4

|
|
|
|

|

if <<7 Areq
i
25

‖
‖
‖
‖

+1.4 ―――――――

⋅⎛
⎝

−Areq
i
7⎞

⎠
(( −2.0 1.4))

(( −25 7))

|
|

|

if ≥Areq
i
25

‖
‖ 2.0

1.4[[ ]] TIA/EIA-222-F, Table 3

TIA/EIA Wind: 

≔IceWind.TIAequip
i

=⋅⋅⋅qziceequip G'H Caeq
i

Aiceeq
i

676.9[[ ]] lbf

≔Wind.TIAequip
i

=⋅⋅⋅qzequip G'H Caeq
i

Aeq
i

814.7[[ ]] lbf

NESC Wind: 

≔Wind.250Bequip
i

=⋅⋅qz250B CdF Aiceeq
i

106.1[[ ]] lbf

≔Wind.250Cequip
i

=⋅⋅⋅qz250C G'RF CdF Aeq
i

1052.3[[ ]] lbf
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Coax Loads - Northeast Leg

Coax Cable Description ≔k ‥1 1 <----- input number of coax cable slots used

1. Heliax 1-1/4"ø ≔QTYcoax
1
12 ≔NPcoax

1
6 ≔ODcoax

1
⋅1.48 in ≔WTcoax

1
⋅0.50 plf ≔Lcoax

1
⋅20 ft

2. Heliax 1-1/4"ø ≔QTYcoax
2
0 ≔NPcoax

2
0 ≔ODcoax

2
⋅0 in ≔WTcoax

2
⋅0 plf ≔Lcoax

2
⋅0 ft

3. Not Used ≔QTYcoax
3
0 ≔NPcoax

3
0 ≔ODcoax

3
⋅0 in ≔WTcoax

3
⋅0 plf ≔Lcoax

3
⋅0 ft

4. Not Used ≔QTYcoax
4
0 ≔NPcoax

4
0 ≔ODcoax

4
⋅0 in ≔WTcoax

4
⋅0 plf ≔Lcoax

4
⋅0 ft

5. Not Used ≔QTYcoax
5
0 ≔NPcoax

5
0 ≔ODcoax

5
⋅0 in ≔WTcoax

5
⋅0 plf ≔Lcoax

5
⋅0 ft

6. Not Used ≔QTYcoax
6
0 ≔NPcoax

6
0 ≔ODcoax

6
⋅0 in ≔WTcoax

6
⋅0 plf ≔Lcoax

6
⋅0 ft

≔SAcoax
k

=⋅NPcoax
k

ODcoax
k

0.7[[ ]] ft

Input coax vertical 
span between 
attachment joints for 
PLS Loads

≔coaxspan ⋅

29

13

15

15

12.5

⎡
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥⎦

ft

≔SAicecoax
k

=‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|

|

|
|
|
|
|

|

if

else

＝NPcoax
k
0

‖
‖ 0

‖
‖‖

⎛
⎝

+⎛
⎝

⋅NPcoax
k

ODcoax
k
⎞
⎠

⎛⎝ ⋅2 rice⎞⎠⎞
⎠

0.8[[ ]] ft

≔Weightcoax
k

=⋅WTcoax
k

QTYcoax
k

6.0[[ ]] plf

≔Weight.Icecoax
k

=
⎛
⎜⎝

⋅⋅⋅―
π

4

⎛
⎜⎝

−⎛
⎝

+ODcoax
k

⋅2 rice⎞
⎠

2

ODcoax
k

2 ⎞
⎟⎠

QTYcoax
k

Id

⎞
⎟⎠

14.8[[ ]] plf
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≔Arcoax
k

=―――

Lcoax
k

ODcoax
k

162.2[[ ]] Aspect Ratio of Coax

≔Cacoax
k

=‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|

|

|
|

|

if ≤Arcoax
k
7

‖
‖ 0.8

|
|
|
|

|

if <<7 Arcoax
k
25

‖
‖
‖
‖

+0.8 ―――――――

⋅⎛
⎝

−Arcoax
k
7⎞

⎠
(( −2.0 1.4))

(( −25 7))

|
|

|

if ≥Arcoax
k
25

‖
‖ 1.2

1.2[[ ]] TIA/EIA-222-F, Table 3

TIA/EIA Wind: 

≔IceWind.TIAcoax
k

=⋅⋅⋅qzicecoax G'H Cacoax
k

SAicecoax
k

26.9[[ ]] plf

≔Wind.TIAcoax
k

=⋅⋅⋅qzcoax G'H Cacoax
k

SAcoax
k

32.0[[ ]] plf
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NESC Wind for Coax on Pipe Mast Risa Model: 

≔Wind.250Bcoax.pipe
k

=⋅⋅qz250B Cdcoax SAicecoax
k

4.8[[ ]] plf

≔Wind.250Ccoax.pipe.Above
k

=⋅⋅⋅qz250C G'RF Cdcoax SAcoax
k

46.6[[ ]] plf

≔Wind.250Ccoax.pipe.Below
k

=⋅⋅⋅qz250C GRF Cdcoax SAcoax
k

37.3[[ ]] plf

NESC Loads For PLS Model: 

≔Weight.250Bcoax.twr ⋅⋅
⎛
⎜⎝

+∑ Weightcoax ∑ Weight.Icecoax

⎞
⎟⎠

coaxspan OLF250BV

≔Wind.250Bcoax.twr ⋅⋅⋅⋅qz250B Cdcoax

⎛
⎜⎝

∑ SAicecoax

⎞
⎟⎠

coaxspan OLF250BT

≔Weight.250Ccoax.twr ⋅⋅
⎛
⎜⎝

∑ Weightcoax

⎞
⎟⎠

coaxspan OLF250CV

≔Wind.250Ccoax.twr ⋅⋅⋅⋅⋅qz250C GRF Cdcoax

⎛
⎜⎝

∑ SAcoax

⎞
⎟⎠

coaxspan OLF250CT

Summary of Loads PLS Coax Load Inputs
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Summary of Loads - PLS Coax Load Inputs

NESC 250B_X-dir - Wind w/ Ice

NESC 250C_X-dir - Wind w/o Ice
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Summary of Loads - Risa Loads Inputs

BLC 2 Weight of Equipment

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads - Rows 1-6: Coax 1-6 Weight
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BLC 3 Weight of Ice on Mast & Equipment

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Weight of Ice on Mast

Rows 2-7: Coax 1-6

Rows 8-13: Mast Components 1-6
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BLC 4 TIA_X-dir - Wind w/ Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6
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BLC 5 TIA_X-dir - Wind w/o Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6
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BLC 6 TIA_Z-dir - Wind w/ Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6
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BLC 7 TIA_Z-dir - Wind w/o Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

BLC 8 NESC 250B_X dir Wind w/ Ice
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BLC 8 NESC 250B_X-dir - Wind w/ Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

BLC 9 NESC 250C_X dir Wind w/o Ice
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BLC 9 NESC 250C_X-dir - Wind w/o Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast Above Top of Tower

Row 2-7: Wind on Coax 1-6 Above Top of Tower

Row 8: Wind on Mast Below Top of Tower

Row 9-14: Wind on Coax 1-6 Below Top of Tower

Row 15-20: Wind on Mast Components 1-6
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Equipment Loads (Tubular Pole on Lattice Structure) - North Mast - AT&T

Constants NESC Shape Factors: 

≔hlattice ⋅94 ft height of lattice structure ≔CdR 1.3 ≔CdF 1.6 ≔Cdcoax 1.45

≔hmast ⋅117 ft Top of Mast AGL
NESC Overload Factors: 

≔bmast ⋅62 ft Bot. of Mast AGL
≔OLF250BV 1.5 250B Vertical OLF

≔bcoax ⋅85 ft Bot. of Coax AGL (on mast)
≔OLF250BT 2.5 250B Transverse Wind OLF

≔zequip ⋅104 ft elevation of equip.
≔OLF250CV 1.0 250C Vertical OLF

≔zcoax ⋅90.5 ft elevation to CL of coax section 
for TIA wind (linear appurtance) ≔OLF250CT 1.0 250C Transverse Wind OLF

≔zpipe ⋅90.5 ft elevation to CL of pipe 
section for TIA wind

≔Id ⋅57 pcf Ice Density
≔rice ⋅0.5 in Radial Ice, Tia & NESC

TIA/EIA Wind NESC Wind

≔Vtia 85 TIA Basic Wind Speed ≔Vnesc 110 NESC 250C 3 sec Gust Speed per OTRM 060

≔Vi.tia 74 TIA Basic Wind Speed with Ice ≔Vi.nesc 39.5 NESC 250B 3 sec Gust Speed with Ice

≔I 1.0 NESC Importance Factor
≔GH

‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

if

also if

else

≤+0.65
⎛
⎜
⎜
⎜
⎝

――――
0.60

⎛
⎜⎝
――
hlattice

⋅33 ft

⎞
⎟⎠

―
1

7

⎞
⎟
⎟
⎟
⎠

1

‖
‖ 1

≥+0.65
⎛
⎜
⎜
⎜
⎝

――――
0.60

⎛
⎜⎝
――
hlattice

⋅33 ft

⎞
⎟⎠

―
1

7

⎞
⎟
⎟
⎟
⎠

1.25

‖
‖ 1.25

‖
‖
‖
‖
‖‖

⎛
⎜
⎜
⎜
⎝

+0.65
⎛
⎜
⎜
⎜
⎝

――――
0.60

⎛
⎜⎝
――
hlattice

⋅33 ft

⎞
⎟⎠

―
1

7

⎞
⎟
⎟
⎟
⎠

⎞
⎟
⎟
⎟
⎠

NESC Factors, 
Table 250-3≔Es =⋅0.346

⎛
⎜
⎜
⎝

――――
33

⎛
⎜⎝

⋅0.67 ――
hmast

ft

⎞
⎟⎠

⎞
⎟
⎟
⎠

―
1

7

0.306

≔Bs =――――――――
1

⎛
⎜
⎜
⎝

+1 ――――――

⋅0.56
⎛
⎜⎝

⋅0.67 ――
hmast

ft

⎞
⎟⎠

220

⎞
⎟
⎟
⎠

0.834 NESC Factors, 
Table 250-3

NESC Constant, 
Table 250-3≔kv 1.43

Calculated GRF, 
Table 250-3=GH 1.167 Calculated GRF, 

Sec. 2.3.4.1
≔GRF =――――――

⎛⎝ +1 ⎛⎝ ⋅⋅2.7 Es Bs

0.5⎞⎠⎞⎠

kv

2
0.858

NEU specified multiplier for 250C 
(OTRM 059.1, Attachment A)≔mgrf.pole 1.25 GRF Multiplier, 

Sec. 2.3.4.4
≔mgrf 1.25

≔G'H =⋅GH mgrf.pole 1.458 Final GRF of pole on 
lattice, Sec. 2.3.4.4

≔G'RF =⋅GRF mgrf 1.072 Calculated GRF 
for 250C

TIA/EIA Exposure Coefficients: NESC Exposure Coefficient: 
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TIA/EIA Exposure Coefficients: NESC Exposure Coefficient: 

Calculated kz 
per Table 250-2≔Kzequip =

⎛
⎜⎝
――
zequip

⋅33 ft

⎞
⎟⎠

―
2

7

1.388 ≔kz =⋅2.01
⎛
⎜⎝
―――

hmast

⋅900 ft

⎞
⎟⎠

⎛
⎜⎝
――
2

9.5

⎞
⎟⎠

1.308

Section Average 
Height Above Ground 
for Wind Load

≔Kzcoax =
⎛
⎜⎝
――
zcoax

⋅33 ft

⎞
⎟⎠

―
2

7

1.334

Section Average 
Height Above Ground 
for Wind Load

≔Kzpipe =
⎛
⎜⎝
――

zpipe

⋅33 ft

⎞
⎟⎠

―
2

7

1.334

TIA/EIA Wind Pressure: NESC Wind Pressure: 

≔qziceequip =⋅⋅⋅0.00256 psf Vi.tia

2
Kzequip 19.5 psf ≔qz250B =⋅⋅⋅0.00256 Vi.nesc

2
I psf 4.0 psf

≔qzequip =⋅⋅⋅0.00256 psf Vtia

2
Kzequip 25.7 psf ≔qz250C =⋅⋅⋅⋅0.00256 kz Vnesc

2
I psf 40.5 psf

≔qzicecoax =⋅⋅⋅0.00256 psf Vi.tia

2
Kzcoax 18.7 psf

≔qzcoax =⋅⋅⋅0.00256 psf Vtia

2
Kzcoax 24.7 psf

≔qzicepipe =⋅⋅⋅0.00256 psf Vi.tia

2
Kzpipe 18.7 psf

≔qzpipe =⋅⋅⋅0.00256 psf Vtia

2
Kzpipe 24.7 psf

≔qzicecomp =⋅⋅⋅0.00256 psf Vi.tia

2
Kzpipe 18.7 psf

≔qzcomp =⋅⋅⋅0.00256 psf Vtia

2
Kzpipe 24.7 psf
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Pipe Extension Loads

Constants

≔OD ⋅12.75 in outer diameter of pipe riser

≔Lpipe 55 ft Length of pipe riser

≔MemberLabelpipe “M2” Member Label in Risa

≔Weight.icepipe =⋅⋅⋅Id ―
π

4

⎛
⎝ −⎛⎝ +OD ⋅2 rice⎞⎠

2

OD
2 ⎞

⎠ 0 0 plf

≔SApipe =OD 1.063 ft Projected Surface Area of Pipe

≔SAicepipe =+OD ⎛⎝ ⋅2 rice⎞⎠ 1.146 ft Projected Surface Area of Pipe with Ice

TIA/EIA Wind: NESC Wind: 

≔Wind.250Bpipe =⋅⋅⋅qz250B CdR SAicepipe 0 0.0 plf
≔Arpipe =――

Lpipe

OD
51.765

Wind Pressure Above Top of Tower: 

≔Capipe =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|

|

|

if ≤Arpipe 7

‖
‖ 0.8

|
|
|
|

if <<7 Arpipe 25

‖
‖
‖

+0.8 ―――――――
⋅⎛⎝ −Arpipe 7⎞⎠ (( −1.2 0.8))

(( −25 7))

|

|

if ≥Arpipe 25

‖
‖ 1.2

1.2 ≔Wind.250Cpipe.Above =⋅⋅⋅⋅qz250C G'RF CdR SApipe 0 0.0 plf

Wind Pressure Below Top of Tower:

Table 1 ≔Wind.250Cpipe.Below =⋅⋅⋅⋅qz250C GRF CdR SApipe 0 0.0 plf

≔Wind.TIApipe =⋅⋅⋅⋅qzpipe G'H Capipe SApipe 0 0 plf

≔IceWind.TIApipe =⋅⋅⋅⋅qzicepipe G'H Capipe SAicepipe 0 0 plf
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Mast Component Loads - NOT USED
≔a ‥1 1 <----- input number of component slots used

Component Description

1. Not Used ≔Cdcomp
1

CdF ≔Wcomp
1

⋅0 in ≔Hcomp
1

⋅0 in ≔Lcomp
1
0 ft ≔MemLabelcomp

1
“NA”

2. Not Used ≔Cdcomp
2

CdF ≔Wcomp
2

⋅0 in ≔Hcomp
2

⋅0 in ≔Lcomp
2
0 ft ≔MemLabelcomp

2
“NA”

3. Not Used ≔Cdcomp
3

CdF ≔Wcomp
3

⋅0 in ≔Hcomp
3

⋅0 in ≔Lcomp
3
0 ft ≔MemLabelcomp

3
“NA”

4. Not Used ≔Cdcomp
4

CdF ≔Wcomp
4

⋅0 in ≔Hcomp
4

⋅0 in ≔Lcomp
4
0 ft ≔MemLabelcomp

4
“NA”

5. Not Used ≔Cdcomp
5

CdF ≔Wcomp
5

⋅0 in ≔Hcomp
5

⋅0 in ≔Lcomp
5
0 ft ≔MemLabelcomp

5
“NA”

6. Not Used ≔Cdcomp
6

CdF ≔Wcomp
6

⋅0 in ≔Hcomp
6

⋅0 in ≔Lcomp
6
0 ft ≔MemLabelcomp

6
“NA”

≔Weight.icecomp
a

=⋅⋅Id ⎛
⎝

−⋅⎛
⎝

+Wcomp
a

⋅2 rice⎞
⎠

⎛
⎝

+Hcomp
a

⋅2 rice⎞
⎠

⋅Wcomp
a

Hcomp
a
⎞
⎠
0 0[[ ]] plf

≔SAcomp
a

=max ⎛
⎝

,Wcomp
a

Hcomp
a
⎞
⎠

0[[ ]] ft ≔SAicecomp
a

=+max ⎛
⎝

,Wcomp
a

Hcomp
a
⎞
⎠

⋅2 rice 0.1[[ ]] ft

≔Arcomp
a

=0 0[[ ]] ≔Cacomp
a

=‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|

|

|
|

|

if ≤Arcomp
a
7

‖
‖ 1.4

|
|
|
|

|

if <<7 Arcomp
a
25

‖
‖
‖
‖

+1.4 ――――――――

⋅⎛
⎝

−Arcomp
a
7⎞

⎠
(( −2.0 1.4))

(( −25 7))

|
|

|

if ≥Arcomp
a
25

‖
‖ 2.0

1.4[[ ]]

TIA/EIA-222-F, 
Table 3
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TIA/EIA Wind: 

≔IceWind.TIAcomp
a

=⋅⋅⋅⋅qzicecomp G'H Cacomp
a

SAicecomp
a
0 0.0[[ ]] plf

≔Wind.TIAcomp
a

=⋅⋅⋅qzcomp G'H Cacomp
a

SAcomp
a

0.0[[ ]] plf

NESC Wind: 

≔Wind.250Bcomp
a

=⋅⋅qz250B Cdcomp
a
max ⎛

⎝
,Wcomp

a
Hcomp

a
⎞
⎠

0.0[[ ]] plf

≔Wind.250Ccomp
a

=⋅⋅⋅qz250C GRF Cdcomp
a
max ⎛

⎝
,Wcomp

a
Hcomp

a
⎞
⎠

0.0[[ ]] plf
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Mount Load ≔b ‥1 2 <----- input number of mount slots used

TIA/EIA-222-F 
Table 3

NESC Shape 
Factor1. Microflect Tri-Sector Mount

≔Amount
1

⋅3.0 ft
2

≔Aicemount
1

⋅4.22 ft
2

≔WTmount
1

⋅101 lb ≔WTicemount
1

⋅150 lb ≔Camount
1
1.2 ≔Cdmount

1
CdF

2. (3) 2.375" OD Pipe Mounts

≔Amount
2

⋅0 ft
2

≔Aicemount
2

⋅0 ft
2

≔WTmount
2

⋅66 lb ≔WTicemount
2

⋅97 lb ≔Camount
2
1.2 ≔Cdmount

2
CdF

3. Not Used

≔Amount
3

⋅0 ft
2

≔Aicemount
3

⋅0 ft
2

≔WTmount
3

⋅0 lb ≔WTicemount
3

⋅0 lb ≔Camount
3
1.2 ≔Cdmount

3
CdF

4. Not Used

≔Amount
4

⋅0 ft
2

≔Aicemount
4

⋅0 ft
2

≔WTmount
4

⋅0 lb ≔WTicemount
4

⋅0 lb ≔Camount
4
1.2 ≔Cdmount

4
CdF

TIA/EIA Wind: 

≔IceWind.TIAmount
b

=⋅⋅⋅qziceequip G'H Camount
b

Aicemount
b

143.7

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf

≔Wind.TIAmount
b

=⋅⋅⋅qzequip G'H Camount
b

Amount
b

134.8

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf

NESC Wind: 

≔Wind.250Bmount
b

=⋅⋅qz250B Cdmount
b

Aicemount
b

27.0

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf

≔Wind.250Cmount
b

=⋅⋅⋅qz250C G'RF Cdmount
b

Amount
b

208.5

0.0

⎡
⎢⎣

⎤
⎥⎦
lbf
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Equipment Loads

Equipment Description ≔i ‥1 2 <----- input number of equip slots used

1. Powerwave 7770 ≔QTYeq
1
3 ≔Leq

1
⋅55 in ≔Weq

1
⋅11 in ≔teq

1
⋅5 in ≔WTeq

1
⋅35 lbf

2. TT19-08BP111-001 ≔QTYeq
2
3 ≔Leq

2
⋅9.9 in ≔Weq

2
⋅6.7 in ≔teq

2
⋅5.4 in ≔WTeq

2
⋅16 lbf

3. Not Used ≔QTYeq
3
0 ≔Leq

3
⋅0 in ≔Weq

3
⋅0 in ≔teq

3
⋅0 in ≔WTeq

3
⋅0 lbf

4. Not Used ≔QTYeq
4
0 ≔Leq

4
⋅0 in ≔Weq

4
⋅0 in ≔teq

4
⋅0 in ≔WTeq

4
⋅0 lbf

5. Not Used ≔QTYeq
5
0 ≔Leq

5
⋅0 in ≔Weq

5
⋅0 in ≔teq

5
⋅0 in ≔WTeq

5
⋅0 lbf

6. Not Used ≔QTYeq
6
0 ≔Leq

6
⋅0 in ≔Weq

6
⋅0 in ≔teq

6
⋅0 in ≔WTeq

6
⋅0 lbf

≔Weightequip
i

=⋅WTeq
i

QTYeq
i

105.0

48.0

⎡
⎢⎣

⎤
⎥⎦
lbf

≔Weight.Iceequip
i

=⋅⋅Id QTYeq
i

⎛
⎝

−⋅⋅⎛
⎝

+Leq
i

⋅2 rice⎞
⎠

⎛
⎝

+Weq
i

⋅2 rice⎞
⎠

⎛
⎝

+teq
i

⋅2 rice⎞
⎠

⋅⋅Leq
i

Weq
i

teq
i
⎞
⎠

99.7

17.7

⎡
⎢⎣

⎤
⎥⎦
lbf

≔SAeq
i

=⋅Leq
i

Weq
i

4.2

0.5

⎡
⎢⎣

⎤
⎥⎦
ft
2

≔Aeq
i

=⋅SAeq
i

QTYeq
i

12.6

1.4

⎡
⎢⎣

⎤
⎥⎦
ft
2

≔SAiceeq
i

=⋅⎛
⎝

+Leq
i

⋅2 rice⎞
⎠

⎛
⎝

+Weq
i

⋅2 rice⎞
⎠

4.7

0.6

⎡
⎢⎣

⎤
⎥⎦
ft
2

≔Aiceeq
i

=⋅SAiceeq
i

QTYeq
i

14.0

1.7

⎡
⎢⎣

⎤
⎥⎦
ft
2

≔Areq
i

=――

Leq
i

Weq
i

5.0

1.5

⎡
⎢⎣

⎤
⎥⎦

⎡ ⎤
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≔Caeq
i

=‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|

|

|
|

|

if ≤Areq
i
7

‖
‖ 1.4

|
|
|
|

|

if <<7 Areq
i
25

‖
‖
‖
‖

+1.4 ―――――――

⋅⎛
⎝

−Areq
i
7⎞

⎠
(( −2.0 1.4))

(( −25 7))

|
|

|

if ≥Areq
i
25

‖
‖ 2.0

1.4

1.4

⎡
⎢⎣

⎤
⎥⎦

TIA/EIA-222-F, Table 3

TIA/EIA Wind: 

≔IceWind.TIAequip
i

=⋅⋅⋅qziceequip G'H Caeq
i

Aiceeq
i

556.2

69.5

⎡
⎢⎣

⎤
⎥⎦
lbf

≔Wind.TIAequip
i

=⋅⋅⋅qzequip G'H Caeq
i

Aeq
i

660.7

72.4

⎡
⎢⎣

⎤
⎥⎦
lbf

NESC Wind: 

≔Wind.250Bequip
i

=⋅⋅qz250B CdF Aiceeq
i

89.5

11.2

⎡
⎢⎣

⎤
⎥⎦
lbf

≔Wind.250Cequip
i

=⋅⋅⋅qz250C G'RF CdF Aeq
i

876.1

96.0

⎡
⎢⎣

⎤
⎥⎦
lbf
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Coax Loads - Northwest Leg

Coax Cable Description ≔k ‥1 1 <----- input number of coax cable slots used

1. Heliax 1-1/4"ø ≔QTYcoax
1
6 ≔NPcoax

1
3 ≔ODcoax

1
⋅1.48 in ≔WTcoax

1
⋅0.50 plf ≔Lcoax

1
⋅20 ft

2. Not Used ≔QTYcoax
2
0 ≔NPcoax

2
0 ≔ODcoax

2
⋅0 in ≔WTcoax

2
⋅0 plf ≔Lcoax

2
⋅0 ft

3. Not Used ≔QTYcoax
3
0 ≔NPcoax

3
0 ≔ODcoax

3
⋅0 in ≔WTcoax

3
⋅0 plf ≔Lcoax

3
⋅0 ft

4. Not Used ≔QTYcoax
4
0 ≔NPcoax

4
0 ≔ODcoax

4
⋅0 in ≔WTcoax

4
⋅0 plf ≔Lcoax

4
⋅0 ft

5. Not Used ≔QTYcoax
5
0 ≔NPcoax

5
0 ≔ODcoax

5
⋅0 in ≔WTcoax

5
⋅0 plf ≔Lcoax

5
⋅0 ft

6. Not Used ≔QTYcoax
6
0 ≔NPcoax

6
0 ≔ODcoax

6
⋅0 in ≔WTcoax

6
⋅0 plf ≔Lcoax

6
⋅0 ft

≔SAcoax
k

=⋅NPcoax
k

ODcoax
k

0.4[[ ]] ft

Input coax vertical 
span between 
attachment joints for 
PLS Loads

≔coaxspan ⋅

29

13

15

15

12.5

⎡
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥⎦

ft

≔SAicecoax
k

=‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|

|

|
|
|
|
|

|

if

else

＝NPcoax
k
0

‖
‖ 0

‖
‖‖

⎛
⎝

+⎛
⎝

⋅NPcoax
k

ODcoax
k
⎞
⎠

⎛⎝ ⋅2 rice⎞⎠⎞
⎠

0.5[[ ]] ft

≔Weightcoax
k

=⋅WTcoax
k

QTYcoax
k

3.0[[ ]] plf

≔Weight.Icecoax
k

=
⎛
⎜⎝

⋅⋅⋅―
π

4

⎛
⎜⎝

−⎛
⎝

+ODcoax
k

⋅2 rice⎞
⎠

2

ODcoax
k

2 ⎞
⎟⎠

QTYcoax
k

Id

⎞
⎟⎠

7.4[[ ]] plf
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≔Arcoax
k

=―――

Lcoax
k

ODcoax
k

162.2[[ ]] Aspect Ratio of Coax

≔Cacoax
k

=‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|
|
|
|
|

|

|
|

|

if ≤Arcoax
k
7

‖
‖ 0.8

|
|
|
|

|

if <<7 Arcoax
k
25

‖
‖
‖
‖

+0.8 ―――――――

⋅⎛
⎝

−Arcoax
k
7⎞

⎠
(( −2.0 1.4))

(( −25 7))

|
|

|

if ≥Arcoax
k
25

‖
‖ 1.2

1.2[[ ]] TIA/EIA-222-F, Table 3

TIA/EIA Wind: 

≔IceWind.TIAcoax
k

=⋅⋅⋅qzicecoax G'H Cacoax
k

SAicecoax
k

14.8[[ ]] plf

≔Wind.TIAcoax
k

=⋅⋅⋅qzcoax G'H Cacoax
k

SAcoax
k

16.0[[ ]] plf
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NESC Wind for Coax on Pipe Mast Risa Model: 

≔Wind.250Bcoax.pipe
k

=⋅⋅qz250B Cdcoax SAicecoax
k

2.6[[ ]] plf

≔Wind.250Ccoax.pipe.Above
k

=⋅⋅⋅qz250C G'RF Cdcoax SAcoax
k

23.3[[ ]] plf

≔Wind.250Ccoax.pipe.Below
k

=⋅⋅⋅qz250C GRF Cdcoax SAcoax
k

18.6[[ ]] plf

NESC Loads For PLS Model: 

≔Weight.250Bcoax.twr ⋅⋅
⎛
⎜⎝

+∑ Weightcoax ∑ Weight.Icecoax

⎞
⎟⎠

coaxspan OLF250BV

≔Wind.250Bcoax.twr ⋅⋅⋅⋅qz250B Cdcoax

⎛
⎜⎝

∑ SAicecoax

⎞
⎟⎠

coaxspan OLF250BT

≔Weight.250Ccoax.twr ⋅⋅
⎛
⎜⎝

∑ Weightcoax

⎞
⎟⎠

coaxspan OLF250CV

≔Wind.250Ccoax.twr ⋅⋅⋅⋅⋅qz250C GRF Cdcoax

⎛
⎜⎝

∑ SAcoax

⎞
⎟⎠

coaxspan OLF250CT

Summary of Loads PLS Coax Load Inputs
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Summary of Loads - PLS Coax Load Inputs

NESC 250B_X-dir - Wind w/ Ice

NESC 250C_X-dir - Wind w/o Ice
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Summary of Loads - Risa Loads Inputs

BLC 2 Weight of Equipment

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads - Rows 1-6: Coax 1-6 Weight
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BLC 3 Weight of Ice on Mast & Equipment

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Weight of Ice on Mast

Rows 2-7: Coax 1-6

Rows 8-13: Mast Components 1-6

Columbus

250 E Broad St, Suite 600

Columbus, OH 43215 

Phone 614.221.6679 

Founded in 1965   

Orlando

1801 Lee Rd, Suite 230

Winter Park, FL 32789

Phone 407.898.9039

100% Employee Ownedwww.PaulJFord.com 
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BLC 4 TIA_X-dir - Wind w/ Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Columbus

250 E Broad St, Suite 600

Columbus, OH 43215 

Phone 614.221.6679 

Founded in 1965   

Orlando

1801 Lee Rd, Suite 230

Winter Park, FL 32789

Phone 407.898.9039
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BLC 5 TIA_X-dir - Wind w/o Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Columbus

250 E Broad St, Suite 600

Columbus, OH 43215 

Phone 614.221.6679 

Founded in 1965   

Orlando

1801 Lee Rd, Suite 230

Winter Park, FL 32789

Phone 407.898.9039

100% Employee Ownedwww.PaulJFord.com 
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BLC 6 TIA_Z-dir - Wind w/ Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

Columbus

250 E Broad St, Suite 600

Columbus, OH 43215 

Phone 614.221.6679 

Founded in 1965   

Orlando

1801 Lee Rd, Suite 230

Winter Park, FL 32789

Phone 407.898.9039

100% Employee Ownedwww.PaulJFord.com 



PJF Job #31216-0025.001.6000

08/06/2016

Page 18 of 20

BLC 7 TIA_Z-dir - Wind w/o Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

BLC 8 NESC 250B_X dir Wind w/ Ice
Columbus

250 E Broad St, Suite 600

Columbus, OH 43215 

Phone 614.221.6679 

Founded in 1965   

Orlando

1801 Lee Rd, Suite 230

Winter Park, FL 32789

Phone 407.898.9039

100% Employee Ownedwww.PaulJFord.com 
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BLC 8 NESC 250B_X-dir - Wind w/ Ice

Member Point Loads

Mount 1

Mount 2

Mount 3

Mount 4

Equipment 1

Equipment 2

Equipment 3

Equipment 4

Equipment 5

Equipment 6

Member Distributed Loads

Row 1: Wind on Mast

Rows 2-7: Wind on Coax 1-6

Rows 8-13: Wind on Mast Components 1-6

BLC 9 NESC 250C_X dir Wind w/o Ice
Columbus

250 E Broad St, Suite 600

Columbus, OH 43215 

Phone 614.221.6679 

Founded in 1965   

Orlando

1801 Lee Rd, Suite 230

Winter Park, FL 32789

Phone 407.898.9039

100% Employee Ownedwww.PaulJFord.com 
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Paul J Ford and Company

CBH

31216-0025.001.6090

South Mast on Eversource Tower # 1102

M - 1

Aug 8, 2016 at 8:59 AM

31216-0025.001.6090 - South Mas...

BOT                             

TOP                             
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TOM                             
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N13                             
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Envelope Only Solution



Paul J Ford and Company

CBH

31216-0025.001.6090

South Mast on Eversource Tower # 1102

M - 2

Aug 8, 2016 at 8:59 AM

31216-0025.001.6090 - South Mas...

BOT                             

TOP                             

FLANGE                          

TOM                             

TM3                             

TM4                             

TM1                             

TM2                             

N9                              

N10                             

N11                             

N12                             

N13                             

N14                             

.10

.67 .48.67

.11

.7
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.73 .30.73

.32
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2
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Y

XZ

Code Check
( Env )

No Calc
  > 1.0
.90-1.0
.75-.90
.50-.75
 0.-.50

Member Code Checks Displayed (Enveloped)

Envelope Only Solution



Company : Paul J Ford and Company Aug 8, 2016
9:02 AMDesigner : CBH

Job Number : 31216-0025.001.6090 Checked By:_____
Model Name : South Mast on Eversource Tower # 1102

(Global) Model Settings

Display Sections for Member Calcs
Max Internal Sections for Member Calcs
Include Shear Deformation?
Increase Nailing Capacity for Wind?
Include Warping?
Trans Load Btwn Intersecting Wood Wall?
Area Load Mesh (in^2)
Merge Tolerance (in)
P-Delta Analysis Tolerance
Include P-Delta for Walls?
Automatically Iterate Stiffness for Walls?
Max Iterations for Wall Stiffness
Gravity Acceleration (ft/sec^2)
Wall Mesh Size (in)
Eigensolution Convergence Tol. (1.E-)
Vertical Axis
Global Member Orientation Plane
Static Solver
Dynamic Solver

5 
97 
Yes
Yes
Yes
Yes
144
.12
0.50%
Yes
No
3
32.2
12
4
Y
XZ
Sparse Accelerated
Standard Solver

Hot Rolled Steel Code
RISAConnection Code
Cold Formed Steel Code
Wood Code
Wood Temperature
Concrete Code
Masonry Code
Aluminum Code

AISC 9th: ASD
None
None
None
< 100F
None
None
None - Building

Number of Shear Regions
Region Spacing Increment (in)
Biaxial Column Method
Parme Beta Factor (PCA)
Concrete Stress Block
Use Cracked Sections?
Use Cracked Sections Slab?
Bad Framing Warnings?
Unused Force Warnings?
Min 1 Bar Diam. Spacing?
Concrete Rebar Set
Min % Steel for Column
Max % Steel for Column

4
4
PCA Load Contour
.65
Rectangular
Yes
Yes
No
Yes
No
REBAR_SET_ASTMA615
1
8
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Company : Paul J Ford and Company Aug 8, 2016
9:02 AMDesigner : CBH

Job Number : 31216-0025.001.6090 Checked By:_____
Model Name : South Mast on Eversource Tower # 1102

(Global) Model Settings, Continued

Seismic Code
Seismic Base Elevation (ft)
Add Base Weight?
Ct X
Ct Z
T X (sec)
T Z (sec)
R X
R Z
Ca
Cv
Nv
Occupancy Category
Seismic Zone

UBC 1997
Not Entered
No
.035
.035
Not Entered
Not Entered
8.5
8.5
.36
.54
1
4
3

Om Z
Om X
Rho Z
Rho X

1
1
1
1

Joint Coordinates and Temperatures

Label X [ft] Y [ft] Z [ft] Temp [F] Detach From Diaphragm

1 BOT 1.833 0 -0. 0
2 TOP 1.833 21.5 -0. 0
3 FLANGE 1.833 33 -0. 0
4 TOM 1.833 55 -0. 0
5 TM3 0. 0 3.5 0
6 TM4 0 0 -3.5 0
7 TM1 0. 21.5 3.5 0
8 TM2 0 21.5 -3.5 0
9 N9 .75 0 3.5 0
10 N10 .75 0 -3.5 0
11 N11 .75 21.5 3.5 0
12 N12 .75 21.5 -3.5 0
13 N13 .75 21.5 -0. 0
14 N14 .75 0 -0. 0

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm (\1E5 F) Density[k/ft^3] Yield[ksi] Ry Fu[ksi] Rt

1 A572 Gr.50 29000 11154 .3 .65 .49 50 1.1 65 1.2
2 A992 29000 11154 .3 .65 .49 50 1.1 65 1.2
3 A500 Gr.B (42) 29000 11154 .3 .65 .49 42 1.3 58 1.1
4 A500 Gr. B (46) 29000 11154 .3 .65 .49 46 1.5 58 1.2
5 A500 Gr. C (46) 29000 11154 .3 .65 .49 46 1.5 62 1.2
6 A500 Gr. C (50) 29000 11154 .3 .65 .49 50 1.5 62 1.2
7 A53 Gr. B 29000 11154 .3 .65 .49 35 1.5 60 1.2
8 A36 29000 11154 .3 .65 .49 36 1.5 58 1.2

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Ru... A [in2] Iyy [in4] Izz [in4] J [in4]

1 MAST PIPE_12.0X Beam Pipe A53 Gr. B Typical 17.5 339 339 678
2 Brace HSS6x6x4 Beam Tube A500 Gr. B (46) Typical 5.24 28.6 28.6 45.6
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Company : Paul J Ford and Company Aug 8, 2016
9:02 AMDesigner : CBH

Job Number : 31216-0025.001.6090 Checked By:_____
Model Name : South Mast on Eversource Tower # 1102

Member Primary Data

Label I Joint J Joint K Joint Rotate(deg) Section/Shape Type Design List Material Design Rules

1 M2 BOT TOM MAST Beam Pipe A53 Gr. B Typical
2 M3 TM2 N12 Brace Beam Tube A500 Gr. B (46) Typical
3 M4 N12 N11 Brace Beam Tube A500 Gr. B (46) Typical
4 M5 N11 TM1 Brace Beam Tube A500 Gr. B (46) Typical
5 M6 TM4 N10 Brace Beam Tube A500 Gr. B (46) Typical
6 M7 N10 N9 Brace Beam Tube A500 Gr. B (46) Typical
7 M8 N9 TM3 Brace Beam Tube A500 Gr. B (46) Typical
8 M9 N13 TOP Brace Beam Tube A500 Gr. B (46) Typical
9 M10 N14 BOT Brace Beam Tube A500 Gr. B (46) Typical

Basic Load Cases

BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distribut...Area(Member) Surface(P...

1 Self Weight (Mast Members) None -1.07
2 Weight of Equipment None 20 12
3 Weight of Ice on Mast and Equip. None 20 15
4 TIA_X-dir - Wind w/ Ice None 20 15
5 TIA_X-dir - Wind w/o Ice None 20 15
6 TIA_Z-dir - Wind w/ Ice None 20 15
7 TIA_Z-dir - Wind w/o Ice None 20 15
8 NESC 250B_X-dir - Wind w/ Ice None 20 15
9 NESC 250C_X-dir - Wind w/o Ice None 20 29

Load Combinations

Description Solve PDelta S... BLC Factor BLC Factor BLC Factor BLC Factor ... F... ... F... ... F... ... F... ... F... ... F...

1 TIA_X-dir - Wind w/ Ice Yes Y 1 1 2 1 3 1 4 1
2 TIA_X-dir - Wind w/o Ice Yes Y 1 1 2 1 5 1
3 TIA_Z-dir - Wind w/ Ice Yes Y 1 1 2 1 3 1 6 1
4 TIA_Z-dir - Wind w/o Ice Yes Y 1 1 2 1 7 1
5 NESC 250B_X-dir - Wi... Y 1 1.5 2 1.5 3 1.5 8 2.5
6 NESC 250C_X-dir - Wi... Y 1 1 2 1 9 1

Member Point Loads (BLC 2 : Weight of Equipment)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 Y -101 52
2 M2 Y -66 52
3 M2 Y 0 52
4 M2 Y 0 52
5 M2 Y -158.7 52
6 M2 Y 0 52
7 M2 Y 0 52
8 M2 Y 0 52
9 M2 Y 0 52
10 M2 Y 0 52
11 M2 Y -101 43
12 M2 Y -66 43
13 M2 Y 0 43
14 M2 Y 0 43
15 M2 Y -109.2 43
16 M2 Y -54 43
17 M2 Y 0 43
18 M2 Y 0 43
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Company : Paul J Ford and Company Aug 8, 2016
9:02 AMDesigner : CBH

Job Number : 31216-0025.001.6090 Checked By:_____
Model Name : South Mast on Eversource Tower # 1102

Member Point Loads (BLC 2 : Weight of Equipment) (Continued)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

19 M2 Y 0 43
20 M2 Y 0 43

Member Point Loads (BLC 3 : Weight of Ice on Mast and Equip.)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 Y -150 52
2 M2 Y -97 52
3 M2 Y 0 52
4 M2 Y 0 52
5 M2 Y -157.6 52
6 M2 Y 0 52
7 M2 Y 0 52
8 M2 Y 0 52
9 M2 Y 0 52
10 M2 Y 0 52
11 M2 Y -150 43
12 M2 Y -97 43
13 M2 Y 0 43
14 M2 Y 0 43
15 M2 Y -97.6 43
16 M2 Y -17.7 43
17 M2 Y 0 43
18 M2 Y 0 43
19 M2 Y 0 43
20 M2 Y 0 43

Member Point Loads (BLC 4 : TIA_X-dir - Wind w/ Ice)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 X 147.5 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
5 M2 X 810.3 52
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52
10 M2 X 0 52
11 M2 X 144.1 43
12 M2 X 0 43
13 M2 X 0 43
14 M2 X 0 43
15 M2 X 520.6 43
16 M2 X 69.7 43
17 M2 X 0 43
18 M2 X 0 43
19 M2 X 0 43
20 M2 X 0 43

Member Point Loads (BLC 5 : TIA_X-dir - Wind w/o Ice)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 X 138.4 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
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Company : Paul J Ford and Company Aug 8, 2016
9:02 AMDesigner : CBH

Job Number : 31216-0025.001.6090 Checked By:_____
Model Name : South Mast on Eversource Tower # 1102

Member Point Loads (BLC 5 : TIA_X-dir - Wind w/o Ice) (Continued)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

5 M2 X 981.8 52
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52
10 M2 X 0 52
11 M2 X 135.2 43
12 M2 X 0 43
13 M2 X 0 43
14 M2 X 0 43
15 M2 X 620.2 43
16 M2 X 72.6 43
17 M2 X 0 43
18 M2 X 0 43
19 M2 X 0 43
20 M2 X 0 43

Member Point Loads (BLC 6 : TIA_Z-dir - Wind w/ Ice)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 Z 147.5 52
2 M2 Z 0 52
3 M2 Z 0 52
4 M2 Z 0 52
5 M2 Z 810.3 52
6 M2 Z 0 52
7 M2 Z 0 52
8 M2 Z 0 52
9 M2 Z 0 52
10 M2 Z 0 52
11 M2 Z 144.1 43
12 M2 Z 0 43
13 M2 Z 0 43
14 M2 Z 0 43
15 M2 Z 520.6 43
16 M2 Z 69.7 43
17 M2 Z 0 43
18 M2 Z 0 43
19 M2 Z 0 43
20 M2 Z 0 43

Member Point Loads (BLC 7 : TIA_Z-dir - Wind w/o Ice)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 Z 138.4 52
2 M2 Z 0 52
3 M2 Z 0 52
4 M2 Z 0 52
5 M2 Z 981.8 52
6 M2 Z 0 52
7 M2 Z 0 52
8 M2 Z 0 52
9 M2 Z 0 52
10 M2 Z 0 52
11 M2 Z 135.2 43
12 M2 Z 0 43
13 M2 Z 0 43
14 M2 Z 0 43
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Company : Paul J Ford and Company Aug 8, 2016
9:02 AMDesigner : CBH

Job Number : 31216-0025.001.6090 Checked By:_____
Model Name : South Mast on Eversource Tower # 1102

Member Point Loads (BLC 7 : TIA_Z-dir - Wind w/o Ice) (Continued)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

15 M2 Z 620.2 43
16 M2 Z 72.6 43
17 M2 Z 0 43
18 M2 Z 0 43
19 M2 Z 0 43
20 M2 Z 0 43

Member Point Loads (BLC 8 : NESC 250B_X-dir - Wind w/ Ice)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 X 27 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
5 M2 X 127 52
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52
10 M2 X 0 52
11 M2 X 27 43
12 M2 X 0 43
13 M2 X 0 43
14 M2 X 0 43
15 M2 X 83.5 43
16 M2 X 11.2 43
17 M2 X 0 43
18 M2 X 0 43
19 M2 X 0 43
20 M2 X 0 43

Member Point Loads (BLC 9 : NESC 250C_X-dir - Wind w/o Ice)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 X 208.5 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
5 M2 X 1268 52
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52
10 M2 X 0 52
11 M2 X 208.5 43
12 M2 X 0 43
13 M2 X 0 43
14 M2 X 0 43
15 M2 X 820.2 43
16 M2 X 96 43
17 M2 X 0 43
18 M2 X 0 43
19 M2 X 0 43
20 M2 X 0 43
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Company : Paul J Ford and Company Aug 8, 2016
9:02 AMDesigner : CBH

Job Number : 31216-0025.001.6090 Checked By:_____
Model Name : South Mast on Eversource Tower # 1102

Member Distributed Loads (BLC 2 : Weight of Equipment)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 Y -12 -12 23 52
2 M2 Y 0 0 23 52
3 M2 Y 0 0 23 52
4 M2 Y 0 0 23 52
5 M2 Y 0 0 23 52
6 M2 Y 0 0 23 52
7 M2 Y -3 -3 23 43
8 M2 Y 0 0 23 43
9 M2 Y 0 0 23 43
10 M2 Y 0 0 23 43
11 M2 Y 0 0 23 43
12 M2 Y 0 0 23 43

Member Distributed Loads (BLC 3 : Weight of Ice on Mast and Equip.)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 Y -8.2 -8.2 0 0
2 M2 Y -29.5 -29.5 23 52
3 M2 Y 0 0 23 52
4 M2 Y 0 0 23 52
5 M2 Y 0 0 23 52
6 M2 Y 0 0 23 52
7 M2 Y 0 0 23 52
8 M4 Y -5.1 -5.1 0 0
9 M7 Y -5.1 -5.1 0 0
10 M9 Y -5.1 -5.1 0 0
11 M10 Y -5.1 -5.1 0 0
12 M4 Y 0 0 0 0
13 M4 Y 0 0 0 0
14 M2 Y 0 0 0 0
15 M2 Y -7.4 -7.4 23 43

Member Distributed Loads (BLC 4 : TIA_X-dir - Wind w/ Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 PX 37.5 37.5 0 0
2 M2 PX 26.9 26.9 23 52
3 M2 PX 0 0 23 52
4 M2 PX 0 0 23 52
5 M2 PX 0 0 23 52
6 M2 PX 0 0 23 52
7 M2 PX 0 0 23 52
8 M4 PX 26 26 0 0
9 M7 PX 26 26 0 0
10 M9 PX 22.3 22.3 0 0
11 M10 PX 22.3 22.3 0 0
12 M4 PX 0 0 0 0
13 M4 PX 0 0 0 0
14 M2 PX 0 0 0 0
15 M2 PX 14.8 14.8 23 43

Member Distributed Loads (BLC 5 : TIA_X-dir - Wind w/o Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 PX 45.9 45.9 0 0
2 M2 PX 32 32 23 52
3 M2 PX 0 0 23 52
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Company : Paul J Ford and Company Aug 8, 2016
9:02 AMDesigner : CBH

Job Number : 31216-0025.001.6090 Checked By:_____
Model Name : South Mast on Eversource Tower # 1102

Member Distributed Loads (BLC 5 : TIA_X-dir - Wind w/o Ice) (Continued)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

4 M2 PX 0 0 23 52
5 M2 PX 0 0 23 52
6 M2 PX 0 0 23 52
7 M2 PX 0 0 23 52
8 M4 PX 29.4 29.4 0 0
9 M7 PX 29.4 29.4 0 0
10 M9 PX 25.2 25.2 0 0
11 M10 PX 25.2 25.2 0 0
12 M4 PX 0 0 0 0
13 M4 PX 0 0 0 0
14 M2 PX 0 0 0 0
15 M2 PX 16 16 23 43

Member Distributed Loads (BLC 6 : TIA_Z-dir - Wind w/ Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 PZ 37.5 37.5 0 0
2 M2 PZ 26.9 26.9 23 52
3 M2 PZ 0 0 23 52
4 M2 PZ 0 0 23 52
5 M2 PZ 0 0 23 52
6 M2 PZ 0 0 23 52
7 M2 PZ 0 0 23 52
8 M4 PZ 26 26 0 0
9 M7 PZ 26 26 0 0
10 M9 PZ 22.3 22.3 0 0
11 M10 PZ 22.3 22.3 0 0
12 M4 PZ 0 0 0 0
13 M4 PZ 0 0 0 0
14 M2 PZ 0 0 0 0
15 M2 PZ 14.8 14.8 23 43

Member Distributed Loads (BLC 7 : TIA_Z-dir - Wind w/o Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 PZ 45.9 45.9 0 0
2 M2 PZ 32 32 23 52
3 M2 PZ 0 0 23 52
4 M2 PZ 0 0 23 52
5 M2 PZ 0 0 23 52
6 M2 PZ 0 0 23 52
7 M2 PZ 0 0 23 52
8 M4 PZ 29.4 29.4 0 0
9 M7 PZ 29.4 29.4 0 0
10 M9 PZ 25.2 25.2 0 0
11 M10 PZ 25.2 25.2 0 0
12 M4 PZ 0 0 0 0
13 M4 PZ 0 0 0 0
14 M2 PZ 0 0 0 0
15 M2 PZ 16 16 23 43

Member Distributed Loads (BLC 8 : NESC 250B_X-dir - Wind w/ Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 PX 5.9 5.9 0 0
2 M2 PX 4.8 4.8 23 52
3 M2 PX 0 0 23 52
4 M2 PX 0 0 23 52
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Company : Paul J Ford and Company Aug 8, 2016
9:02 AMDesigner : CBH

Job Number : 31216-0025.001.6090 Checked By:_____
Model Name : South Mast on Eversource Tower # 1102

Member Distributed Loads (BLC 8 : NESC 250B_X-dir - Wind w/ Ice) (Continued)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

5 M2 PX 0 0 23 52
6 M2 PX 0 0 23 52
7 M2 PX 0 0 23 52
8 M4 PX 3.2 3.2 0 0
9 M7 PX 3.2 3.2 0 0
10 M9 PX 3.2 3.2 0 0
11 M10 PX 3.2 3.2 0 0
12 M4 PX 0 0 0 0
13 M4 PX 0 0 0 0
14 M2 PX 0 0 0 0
15 M2 PX 2.6 2.6 23 43

Member Distributed Loads (BLC 9 : NESC 250C_X-dir - Wind w/o Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 PX 60 60 32 55
2 M2 PX 46.6 46.6 32 52
3 M2 PX 0 0 32 52
4 M2 PX 0 0 32 52
5 M2 PX 0 0 32 52
6 M2 PX 0 0 32 52
7 M2 PX 0 0 32 52
8 M2 PX 48 48 0 32
9 M2 PX 37.3 37.3 23 32
10 M2 PX 0 0 23 32
11 M2 PX 0 0 23 32
12 M2 PX 0 0 23 32
13 M2 PX 0 0 23 32
14 M2 PX 0 0 23 32
15 M4 PX 27.8 27.8 0 0
16 M7 PX 27.8 27.8 0 0
17 M9 PX 27.8 27.8 0 0
18 M10 PX 27.8 27.8 0 0
19 M4 PX 0 0 0 0
20 M4 PX 0 0 0 0
21 M2 PX 0 0 32 55
22 M2 PX 23.3 23.3 32 43
23 M2 PX 0 0 32 43
24 M2 PX 0 0 32 43
25 M2 PX 0 0 32 43
26 M2 PX 0 0 32 43
27 M2 PX 0 0 32 43
28 M2 PX 0 0 0 32
29 M2 PX 18.6 18.6 23 32

Envelope Member Section Forces

Member Sec Axial[lb] LC y Shear[lb] LC z Shear[lb] LC Torque[k-... LC y-y Moment... LC z-z Mome... LC

1 M2 1 m...7953.757 1 -404.013 4 3493.846 4 2.336 4 .545 2 -4.31 4
2 m...2275.297 4 -4433.076 2 -50.257 2 -.018 2 -6.596 4 -14.76 1
3 2 m...6964.898 1 -404.013 4 4124.971 4 2.336 4 45.784 4 51.224 2
4 m...1399.188 4 -5064.201 2 -50.257 2 -.018 2 -.146 2 1.245 4
5 3 m...4578.468 3 4287.48 2 -.665 2 0 1 69.998 4 70.063 2
6 m...2748.618 2 1.447 4 -4283.085 4 0 1 .01 2 .021 4
7 4 m...2875.984 3 2981.074 2 -.281 2 0 1 20.087 4 20.113 2
8 m...1666.259 4 .611 4 -2979.218 4 0 1 .004 2 .008 4
9 5 m... 0 1 43.355 1 -.281 2 0 1 0 1 0 1
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Envelope Member Section Forces (Continued)

Member Sec Axial[lb] LC y Shear[lb] LC z Shear[lb] LC Torque[k-... LC y-y Moment... LC z-z Mome... LC

10 m... 0 1 .611 4 -40.312 3 0 1 0 1 0 1
11 M3 1 m...-2078.4... 3 -417.158 3 -3.697 3 0 1 0 1 0 1
12 m...-5172.6... 2 -1540.953 2 -28.195 2 0 1 0 1 0 1
13 2 m...-2078.4... 3 -420.736 3 -3.697 3 0 1 0 3 .289 2
14 m...-5172.6... 2 -1544.53 2 -28.195 2 0 1 -.005 2 .079 3
15 3 m...-2078.4... 3 -424.313 3 -3.697 3 0 1 -.001 3 .579 2
16 m...-5172.6... 2 -1548.108 2 -28.195 2 0 1 -.011 2 .158 3
17 4 m...-2078.4... 3 -427.89 3 -3.697 3 0 1 -.002 3 .87 2
18 m...-5172.6... 2 -1551.685 2 -28.195 2 0 1 -.016 2 .238 3
19 5 m...-2078.4... 3 -431.467 3 -3.697 3 0 1 -.003 3 1.161 2
20 m...-5172.6... 2 -1555.262 2 -28.195 2 0 1 -.021 2 .318 3
21 M4 1 m... 0 1 -429.092 3 5172.641 2 1.161 2 -.003 3 0 1
22 m... 0 1 -1516.092 2 2078.438 3 .318 3 -.021 2 0 1
23 2 m... 0 1 -471.405 3 5121.191 2 1.161 2 8.986 2 2.682 2
24 m... 0 1 -1549.48 2 2078.438 3 .318 3 3.634 3 .788 3
25 3 m...9242.242 4 -638.968 1 5069.741 2 3.037 3 17.938 2 5.423 2
26 m...-48.401 2 -3957.416 3 1470.984 3 .436 1 7.272 3 -13.999 3
27 4 m...9242.242 4 1392.597 2 1877.605 4 3.037 3 8.985 2 2.408 2
28 m...-48.401 2 -3999.729 3 -5141.455 2 -1.044 2 3.332 3 -7.037 3
29 5 m...9242.242 4 1359.209 2 1877.605 4 3.037 3 6.936 4 0 1
30 m...-48.401 2 -4042.041 3 -5192.905 2 -1.044 2 -.057 2 0 1
31 M5 1 m...1888.798 4 1399.246 2 76.666 2 0 1 6.936 4 1.044 2
32 m...-5193.0... 2 -4041.757 3 -9248.603 4 0 1 -.057 2 -3.037 3
33 2 m...1888.798 4 1395.669 2 76.666 2 0 1 5.202 4 .782 2
34 m...-5193.0... 2 -4045.335 3 -9248.603 4 0 1 -.043 2 -2.279 3
35 3 m...1888.798 4 1392.092 2 76.666 2 0 1 3.468 4 .521 2
36 m...-5193.0... 2 -4048.912 3 -9248.603 4 0 1 -.029 2 -1.52 3
37 4 m...1888.798 4 1388.515 2 76.666 2 0 1 1.734 4 .26 2
38 m...-5193.0... 2 -4052.489 3 -9248.603 4 0 1 -.014 2 -.76 3
39 5 m...1888.798 4 1384.937 2 76.666 2 0 1 0 1 0 1
40 m...-5193.0... 2 -4056.067 3 -9248.603 4 0 1 0 1 0 1
41 M6 1 m...2106.62 2 4026.628 1 -.615 4 0 1 0 1 0 1
42 m...777.456 4 2171.756 4 -4.804 2 0 1 0 1 0 1
43 2 m...2106.62 2 4023.051 1 -.615 4 0 1 0 4 -.407 4
44 m...777.456 4 2168.179 4 -4.804 2 0 1 0 2 -.755 1
45 3 m...2106.62 2 4019.474 1 -.615 4 0 1 0 4 -.813 4
46 m...777.456 4 2164.602 4 -4.804 2 0 1 -.002 2 -1.509 1
47 4 m...2106.62 2 4015.896 1 -.615 4 0 1 0 4 -1.219 4
48 m...777.456 4 2161.025 4 -4.804 2 0 1 -.003 2 -2.262 1
49 5 m...2106.62 2 4012.319 1 -.615 4 0 1 0 4 -1.623 4
50 m...777.456 4 2157.447 4 -4.804 2 0 1 -.004 2 -3.015 1
51 M7 1 m... 0 1 4005.402 1 -777.456 4 -1.623 4 0 4 0 1
52 m... 0 1 2155.232 4 -2106.62 2 -3.015 1 -.004 2 0 1
53 2 m... 0 1 3963.089 1 -777.456 4 -1.623 4 -1.361 4 -3.742 4
54 m... 0 1 2121.844 4 -2158.07 2 -3.015 1 -3.735 2 -6.972 1
55 3 m...48.401 2 2509.149 3 2229.789 2 3.119 1 -2.722 4 -7.426 4
56 m...-3466.9... 4 -4059.295 1 -798.416 3 -1.953 3 -7.592 2 -14.356 1
57 4 m...48.401 2 -237.25 4 2178.339 2 3.119 1 -1.891 3 -.444 4
58 m...-3466.9... 4 -4101.607 1 -374.881 4 .211 4 -3.734 2 -7.215 1
59 5 m...48.401 2 -270.638 4 2126.889 2 3.119 1 .033 2 0 1
60 m...-3466.9... 4 -4143.92 1 -374.881 4 .211 4 -2.6 4 0 1
61 M8 1 m...2126.811 2 -273.786 4 3466.415 4 0 1 .033 2 -.211 4
62 m...-372.988 4 -4150.993 1 -43.568 2 0 1 -2.6 4 -3.119 1
63 2 m...2126.811 2 -277.364 4 3466.415 4 0 1 .025 2 -.159 4
64 m...-372.988 4 -4154.57 1 -43.568 2 0 1 -1.95 4 -2.34 1
65 3 m...2126.811 2 -280.941 4 3466.415 4 0 1 .016 2 -.107 4
66 m...-372.988 4 -4158.148 1 -43.568 2 0 1 -1.3 4 -1.561 1
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Envelope Member Section Forces (Continued)

Member Sec Axial[lb] LC y Shear[lb] LC z Shear[lb] LC Torque[k-... LC y-y Moment... LC z-z Mome... LC

67 4 m...2126.811 2 -284.518 4 3466.415 4 0 1 .008 2 -.054 4
68 m...-372.988 4 -4161.725 1 -43.568 2 0 1 -.65 4 -.781 1
69 5 m...2126.811 2 -288.095 4 3466.415 4 0 1 0 1 0 1
70 m...-372.988 4 -4165.302 1 -43.568 2 0 1 0 1 0 1
71 M9 1 m...-404.468 4 3435.601 3 48.346 2 -.49 1 7.658 4 2.205 2
72 m...-10159.... 2 -3100.623 2 -9241.734 4 -18.202 4 -.035 2 -2.718 3
73 2 m...-404.468 4 3429.055 3 48.346 2 -.49 1 5.157 4 3.045 2
74 m...-10159.... 2 -3105.788 2 -9234.911 4 -18.202 4 -.021 2 -3.648 3
75 3 m...-404.468 4 3422.508 3 48.346 2 -.49 1 2.658 4 3.887 2
76 m...-10159.... 2 -3110.954 2 -9228.088 4 -18.202 4 -.008 2 -4.575 3
77 4 m...-404.468 4 3415.962 3 48.346 2 -.49 1 .16 4 4.73 2
78 m...-10159.... 2 -3116.119 2 -9221.266 4 -18.202 4 .004 1 -5.501 3
79 5 m...-404.468 4 3409.416 3 48.346 2 -.49 1 .018 2 5.574 2
80 m...-10159.... 2 -3121.285 2 -9214.443 4 -18.202 4 -2.336 4 -6.425 3
81 M10 1 m...4439.231 2 7978.915 1 3467.032 4 6.596 4 .035 2 -1.834 4
82 m...404.468 4 2296.334 4 -48.425 2 -.545 2 -1.434 4 -6.133 1
83 2 m...4439.231 2 7972.368 1 3473.855 4 6.596 4 .022 2 -2.455 4
84 m...404.468 4 2291.168 4 -48.425 2 -.545 2 -.494 4 -8.293 1
85 3 m...4439.231 2 7965.822 1 3480.678 4 6.596 4 .447 4 -3.075 4
86 m...404.468 4 2286.002 4 -48.425 2 -.545 2 .007 1 -10.45 1
87 4 m...4439.231 2 7959.276 1 3487.501 4 6.596 4 1.391 4 -3.693 4
88 m...404.468 4 2280.837 4 -48.425 2 -.545 2 -.005 2 -12.606 1
89 5 m...4439.231 2 7952.729 1 3494.324 4 6.596 4 2.336 4 -4.31 4
90 m...404.468 4 2275.671 4 -48.425 2 -.545 2 -.018 2 -14.76 1

Envelope AISC ASD Steel Code Checks

Mem... Shape Code Ch... Loc[ft] LC Shear Check Loc[ft] Dir LC Fa [ksi]Ft [ksi] Fb y-y [...Fb z-z [k... Cb Cmy Cmz ASD E...

1 M2 PIPE_12.0X .715 21.771 2 .042 21.198 4 8.832 27.93 30.723 30.723 1 .6 .85 H1-2
2 M3 HSS6x6x4 .064 .75 2 .023 .75 y 2 36.40336.70840.379 40.379 1.75 .6 .85 H2-1
3 M4 HSS6x6x4 .728 3.5 2 .155 7 y 3 32.52436.70840.379 40.379 1 .85 .85 H2-1
4 M5 HSS6x6x4 .316 0 4 .135 0 z 4 36.40336.70840.379 40.379 1.75 .6 .85 H1-2
5 M6 HSS6x6x4 .104 .75 1 .059 0 y 1 36.40336.70840.379 40.379 1.75 .6 .85 H1-2
6 M7 HSS6x6x4 .666 3.5 1 .159 7 y 1 32.52436.70840.379 40.379 1 .85 .85 H1-2
7 M8 HSS6x6x4 .108 0 1 .061 .75 y 1 36.40336.70840.379 40.379 1.75 .6 .85 H1-2
8 M9 HSS6x6x4 .299 0 4 .711 0 z 4 36.25636.70840.379 40.379 1.3... .85 .85 H2-1
9 M10 HSS6x6x4 .482 1.083 1 .260 1.083 z 4 36.25636.70840.379 40.379 1.3... .395 .85 H1-2

Envelope Joint Reactions

Joint X [lb] LC Y [lb] LC Z [lb] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 TM3 max 2126.811 2 4158.101 1 3466.959 4 0 1 0 1 0 1
2 min -372.988 4 288.587 4 -48.401 2 0 1 0 1 0 1
3 TM4 max 2106.62 2 4019.711 1 0 1 0 1 0 1 0 1
4 min 777.456 4 2169.541 4 0 1 0 1 0 1 0 1
5 TM1 max 1888.798 4 4048.997 3 48.401 2 0 1 0 1 0 1
6 min -5193.091 2 -1344.954 2 -9242.242 4 0 1 0 1 0 1
7 TM2 max -2078.438 3 -414.783 3 0 1 0 1 0 1 0 1
8 min -5172.641 2 -1501.783 2 0 1 0 1 0 1 0 1
9 Totals: max 0 3 7237.845 1 0 2
10 min -6132.3 2 4933.998 4 -5775.283 4
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Joint Reactions

LC Joint Label X [lb] Y [lb] Z [lb] MX [k-ft] MY [k-ft] MZ [k-ft]

1 5 TM3 1151.942 3686.98 -21.901 0 0 0
2 5 TM4 1142.791 3615.89 0 0 0 0
3 5 TM1 -2197.219 1813.149 21.901 0 0 0
4 5 TM2 -2188.015 1740.747 0 0 0 0
5 5 Totals: -2090.5 10856.767 0
6 5 COG (ft): X: 1.767 Y: 32.239 Z: 0
7 6 TM3 2881.433 4908.814 -62.567 0 0 0
8 6 TM4 2855.367 4705.584 0 0 0 0
9 6 TM1 -6680.552 -2237.81 62.567 0 0 0
10 6 TM2 -6654.048 -2442.59 0 0 0 0
11 6 Totals: -7597.8 4933.998 0
12 6 COG (ft): X: 1.753 Y: 29.685 Z: 0
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(Global) Model Settings

Display Sections for Member Calcs
Max Internal Sections for Member Calcs
Include Shear Deformation?
Increase Nailing Capacity for Wind?
Include Warping?
Trans Load Btwn Intersecting Wood Wall?
Area Load Mesh (in^2)
Merge Tolerance (in)
P-Delta Analysis Tolerance
Include P-Delta for Walls?
Automatically Iterate Stiffness for Walls?
Max Iterations for Wall Stiffness
Gravity Acceleration (ft/sec^2)
Wall Mesh Size (in)
Eigensolution Convergence Tol. (1.E-)
Vertical Axis
Global Member Orientation Plane
Static Solver
Dynamic Solver

5 
97 
Yes
Yes
Yes
Yes
144
.12
0.50%
Yes
No
3
32.2
12
4
Y
XZ
Sparse Accelerated
Standard Solver

Hot Rolled Steel Code
RISAConnection Code
Cold Formed Steel Code
Wood Code
Wood Temperature
Concrete Code
Masonry Code
Aluminum Code

AISC 9th: ASD
None
None
None
< 100F
None
None
None - Building

Number of Shear Regions
Region Spacing Increment (in)
Biaxial Column Method
Parme Beta Factor (PCA)
Concrete Stress Block
Use Cracked Sections?
Use Cracked Sections Slab?
Bad Framing Warnings?
Unused Force Warnings?
Min 1 Bar Diam. Spacing?
Concrete Rebar Set
Min % Steel for Column
Max % Steel for Column

4
4
PCA Load Contour
.65
Rectangular
Yes
Yes
No
Yes
No
REBAR_SET_ASTMA615
1
8
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(Global) Model Settings, Continued

Seismic Code
Seismic Base Elevation (ft)
Add Base Weight?
Ct X
Ct Z
T X (sec)
T Z (sec)
R X
R Z
Ca
Cv
Nv
Occupancy Category
Seismic Zone

UBC 1997
Not Entered
No
.035
.035
Not Entered
Not Entered
8.5
8.5
.36
.54
1
4
3

Om Z
Om X
Rho Z
Rho X

1
1
1
1

Joint Coordinates and Temperatures

Label X [ft] Y [ft] Z [ft] Temp [F] Detach From Diaphragm

1 BOTT -1.833 0 0. 0
2 TOP -1.833 21.5 0. 0
3 FLANGE -1.833 33 0. 0
4 TOM -1.833 55 0. 0
5 TM8 0 0 -3.5 0
6 TM7 0 0 3.5 0
7 TM6 0 21.5 -3.5 0
8 TM5 0 21.5 3.5 0
9 N9 -.75 0 -3.5 0
10 N10 -.75 0 3.5 0
11 N11 -.75 21.5 -3.5 0
12 N12 -.75 21.5 3.5 0
13 N13 -.75 21.5 0. 0
14 N14 -.75 0 0. 0

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm (\1E5 F) Density[k/ft^3] Yield[ksi] Ry Fu[ksi] Rt

1 A572 Gr.50 29000 11154 .3 .65 .49 50 1.1 65 1.2
2 A992 29000 11154 .3 .65 .49 50 1.1 65 1.2
3 A500 Gr.B (42) 29000 11154 .3 .65 .49 42 1.3 58 1.1
4 A500 Gr. B (46) 29000 11154 .3 .65 .49 46 1.5 58 1.2
5 A500 Gr. C (46) 29000 11154 .3 .65 .49 46 1.5 62 1.2
6 A500 Gr. C (50) 29000 11154 .3 .65 .49 50 1.5 62 1.2
7 A53 Gr. B 29000 11154 .3 .65 .49 35 1.5 60 1.2
8 A36 29000 11154 .3 .65 .49 36 1.5 58 1.2

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Ru... A [in2] Iyy [in4] Izz [in4] J [in4]

1 MAST PIPE_12.0X Beam Pipe A53 Gr. B Typical 17.5 339 339 678
2 Brace HSS6x6x4 Beam Tube A500 Gr. B (46) Typical 5.24 28.6 28.6 45.6
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Member Primary Data

Label I Joint J Joint K Joint Rotate(deg) Section/Shape Type Design List Material Design Rules

1 M2 BOTT TOM MAST Beam Pipe A53 Gr. B Typical
2 M3 TM5 N12 Brace Beam Tube A500 Gr. B (46) Typical
3 M4 N12 N11 Brace Beam Tube A500 Gr. B (46) Typical
4 M5 N11 TM6 Brace Beam Tube A500 Gr. B (46) Typical
5 M6 TM7 N10 Brace Beam Tube A500 Gr. B (46) Typical
6 M7 N10 N9 Brace Beam Tube A500 Gr. B (46) Typical
7 M8 N9 TM8 Brace Beam Tube A500 Gr. B (46) Typical
8 M9 N13 TOP Brace Beam Tube A500 Gr. B (46) Typical
9 M10 N14 BOTT Brace Beam Tube A500 Gr. B (46) Typical

Basic Load Cases

BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distribut...Area(Member) Surface(P...

1 Self Weight (Mast Members) None -1.07
2 Weight of Equipment None 20 12
3 Weight of Ice on Mast and Equip. None 20 15
4 TIA_X-dir - Wind w/ Ice None 20 15
5 TIA_X-dir - Wind w/o Ice None 20 15
6 TIA_Z-dir - Wind w/ Ice None 20 15
7 TIA_Z-dir - Wind w/o Ice None 20 15
8 NESC 250B_X-dir - Wind w/ Ice None 20 15
9 NESC 250C_X-dir - Wind w/o Ice None 20 29

Load Combinations

Description Solve PDelta S... BLC Factor BLC Factor BLC Factor BLC Factor ... F... ... F... ... F... ... F... ... F... ... F...

1 TIA_X-dir - Wind w/ Ice Yes Y 1 1 2 1 3 1 4 1
2 TIA_X-dir - Wind w/o Ice Yes Y 1 1 2 1 5 1
3 TIA_Z-dir - Wind w/ Ice Yes Y 1 1 2 1 3 1 6 1
4 TIA_Z-dir - Wind w/o Ice Yes Y 1 1 2 1 7 1
5 NESC 250B_X-dir - Wi... Y 1 1.5 2 1.5 3 1.5 8 2.5
6 NESC 250C_X-dir - Wi... Y 1 1 2 1 9 1

Member Point Loads (BLC 2 : Weight of Equipment)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 Y -101 52
2 M2 Y -66 52
3 M2 Y 0 52
4 M2 Y 0 52
5 M2 Y -122.1 52
6 M2 Y 0 52
7 M2 Y 0 52
8 M2 Y 0 52
9 M2 Y 0 52
10 M2 Y 0 52
11 M2 Y -101 42
12 M2 Y -66 42
13 M2 Y 0 42
14 M2 Y 0 42
15 M2 Y -105 42
16 M2 Y -48 42
17 M2 Y 0 42
18 M2 Y 0 42
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Member Point Loads (BLC 2 : Weight of Equipment) (Continued)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

19 M2 Y 0 42
20 M2 Y 0 42

Member Point Loads (BLC 3 : Weight of Ice on Mast and Equip.)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 Y -150 52
2 M2 Y -97 52
3 M2 Y 0 52
4 M2 Y 0 52
5 M2 Y -100.6 52
6 M2 Y 0 52
7 M2 Y 0 52
8 M2 Y 0 52
9 M2 Y 0 52
10 M2 Y 0 52
11 M2 Y -150 42
12 M2 Y -97 42
13 M2 Y 0 42
14 M2 Y 0 42
15 M2 Y -99.7 42
16 M2 Y -17.7 42
17 M2 Y 0 42
18 M2 Y 0 42
19 M2 Y 0 42
20 M2 Y 0 42

Member Point Loads (BLC 4 : TIA_X-dir - Wind w/ Ice)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 X 147.5 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
5 M2 X 676.9 52
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52
10 M2 X 0 52
11 M2 X 143.7 42
12 M2 X 0 42
13 M2 X 0 42
14 M2 X 0 42
15 M2 X 556.2 42
16 M2 X 69.5 42
17 M2 X 0 42
18 M2 X 0 42
19 M2 X 0 42
20 M2 X 0 42

Member Point Loads (BLC 5 : TIA_X-dir - Wind w/o Ice)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 X 138.4 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
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Member Point Loads (BLC 5 : TIA_X-dir - Wind w/o Ice) (Continued)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

5 M2 X 814.7 52
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52
10 M2 X 0 52
11 M2 X 134.8 42
12 M2 X 0 42
13 M2 X 0 42
14 M2 X 0 42
15 M2 X 660.7 42
16 M2 X 72.4 42
17 M2 X 0 42
18 M2 X 0 42
19 M2 X 0 42
20 M2 X 0 42

Member Point Loads (BLC 6 : TIA_Z-dir - Wind w/ Ice)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 Z 147.5 52
2 M2 Z 0 52
3 M2 Z 0 52
4 M2 Z 0 52
5 M2 Z 676.9 52
6 M2 Z 0 52
7 M2 Z 0 52
8 M2 Z 0 52
9 M2 Z 0 52
10 M2 Z 0 52
11 M2 Z 143.7 42
12 M2 Z 0 42
13 M2 Z 0 42
14 M2 Z 0 42
15 M2 Z 556.2 42
16 M2 Z 69.5 42
17 M2 Z 0 42
18 M2 Z 0 42
19 M2 Z 0 42
20 M2 Z 0 42

Member Point Loads (BLC 7 : TIA_Z-dir - Wind w/o Ice)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 Z 138.4 52
2 M2 Z 0 52
3 M2 Z 0 52
4 M2 Z 0 52
5 M2 Z 814.7 52
6 M2 Z 0 52
7 M2 Z 0 52
8 M2 Z 0 52
9 M2 Z 0 52
10 M2 Z 0 52
11 M2 Z 134.8 42
12 M2 Z 0 42
13 M2 Z 0 42
14 M2 Z 0 42
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Member Point Loads (BLC 7 : TIA_Z-dir - Wind w/o Ice) (Continued)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

15 M2 Z 660.7 42
16 M2 Z 72.4 42
17 M2 Z 0 42
18 M2 Z 0 42
19 M2 Z 0 42
20 M2 Z 0 42

Member Point Loads (BLC 8 : NESC 250B_X-dir - Wind w/ Ice)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 X 27 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
5 M2 X 106.1 52
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52
10 M2 X 0 52
11 M2 X 27 42
12 M2 X 0 42
13 M2 X 0 42
14 M2 X 0 42
15 M2 X 89.5 42
16 M2 X 11.2 42
17 M2 X 0 42
18 M2 X 0 42
19 M2 X 0 42
20 M2 X 0 42

Member Point Loads (BLC 9 : NESC 250C_X-dir - Wind w/o Ice)

Member Label Direction Magnitude[lb,k-ft] Location[ft,%]

1 M2 X 208.5 52
2 M2 X 0 52
3 M2 X 0 52
4 M2 X 0 52
5 M2 X 1052.3 52
6 M2 X 0 52
7 M2 X 0 52
8 M2 X 0 52
9 M2 X 0 52
10 M2 X 0 52
11 M2 X 208.5 42
12 M2 X 0 42
13 M2 X 0 42
14 M2 X 0 42
15 M2 X 876.1 42
16 M2 X 96 42
17 M2 X 0 42
18 M2 X 0 42
19 M2 X 0 42
20 M2 X 0 42
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Member Distributed Loads (BLC 2 : Weight of Equipment)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 Y -6 -6 23 52
2 M2 Y 0 0 23 52
3 M2 Y 0 0 23 52
4 M2 Y 0 0 23 52
5 M2 Y 0 0 23 52
6 M2 Y 0 0 23 52
7 M2 Y -3 -3 23 42
8 M2 Y 0 0 23 42
9 M2 Y 0 0 23 42
10 M2 Y 0 0 23 42
11 M2 Y 0 0 23 42
12 M2 Y 0 0 23 42

Member Distributed Loads (BLC 3 : Weight of Ice on Mast and Equip.)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 Y -8.2 -8.2 0 0
2 M2 Y -14.8 -14.8 23 52
3 M2 Y 0 0 23 52
4 M2 Y 0 0 23 52
5 M2 Y 0 0 23 52
6 M2 Y 0 0 23 52
7 M2 Y 0 0 23 52
8 M4 Y -5.1 -5.1 0 0
9 M7 Y -5.1 -5.1 0 0
10 M9 Y -5.1 -5.1 0 0
11 M10 Y -5.1 -5.1 0 0
12 M4 Y 0 0 0 0
13 M4 Y 0 0 0 0
14 M2 Y 0 0 0 0
15 M2 Y -7.4 -7.4 23 42

Member Distributed Loads (BLC 4 : TIA_X-dir - Wind w/ Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 PX 37.5 37.5 0 0
2 M2 PX 26.9 26.9 23 52
3 M2 PX 0 0 23 52
4 M2 PX 0 0 23 52
5 M2 PX 0 0 23 52
6 M2 PX 0 0 23 52
7 M2 PX 0 0 23 52
8 M4 PX 26 26 0 0
9 M7 PX 26 26 0 0
10 M9 PX 22.3 22.3 0 0
11 M10 PX 22.3 22.3 0 0
12 M4 PX 0 0 0 0
13 M4 PX 0 0 0 0
14 M2 PX 0 0 0 0
15 M2 PX 14.8 14.8 23 42

Member Distributed Loads (BLC 5 : TIA_X-dir - Wind w/o Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 PX 45.9 45.9 0 0
2 M2 PX 32 32 23 52
3 M2 PX 0 0 23 52
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Member Distributed Loads (BLC 5 : TIA_X-dir - Wind w/o Ice) (Continued)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

4 M2 PX 0 0 23 52
5 M2 PX 0 0 23 52
6 M2 PX 0 0 23 52
7 M2 PX 0 0 23 52
8 M4 PX 29.4 29.4 0 0
9 M7 PX 29.4 29.4 0 0
10 M9 PX 25.2 25.2 0 0
11 M10 PX 25.2 25.2 0 0
12 M4 PX 0 0 0 0
13 M4 PX 0 0 0 0
14 M2 PX 0 0 0 0
15 M2 PX 16 16 23 42

Member Distributed Loads (BLC 6 : TIA_Z-dir - Wind w/ Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 PZ 37.5 37.5 0 0
2 M2 PZ 26.9 26.9 23 52
3 M2 PZ 0 0 23 52
4 M2 PZ 0 0 23 52
5 M2 PZ 0 0 23 52
6 M2 PZ 0 0 23 52
7 M2 PZ 0 0 23 52
8 M4 PZ 26 26 0 0
9 M7 PZ 26 26 0 0
10 M9 PZ 22.3 22.3 0 0
11 M10 PZ 22.3 22.3 0 0
12 M4 PZ 0 0 0 0
13 M4 PZ 0 0 0 0
14 M2 PZ 0 0 0 0
15 M2 PZ 14.8 14.8 23 42

Member Distributed Loads (BLC 7 : TIA_Z-dir - Wind w/o Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 PZ 45.9 45.9 0 0
2 M2 PZ 32 32 23 52
3 M2 PZ 0 0 23 52
4 M2 PZ 0 0 23 52
5 M2 PZ 0 0 23 52
6 M2 PZ 0 0 23 52
7 M2 PZ 0 0 23 52
8 M4 PZ 29.4 29.4 0 0
9 M7 PZ 29.4 29.4 0 0
10 M9 PZ 25.2 25.2 0 0
11 M10 PZ 25.2 25.2 0 0
12 M4 PZ 0 0 0 0
13 M4 PZ 0 0 0 0
14 M2 PZ 0 0 0 0
15 M2 PZ 16 16 23 42

Member Distributed Loads (BLC 8 : NESC 250B_X-dir - Wind w/ Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 PX 5.9 5.9 0 0
2 M2 PX 4.8 4.8 23 52
3 M2 PX 0 0 23 52
4 M2 PX 0 0 23 52
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Member Distributed Loads (BLC 8 : NESC 250B_X-dir - Wind w/ Ice) (Continued)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

5 M2 PX 0 0 23 52
6 M2 PX 0 0 23 52
7 M2 PX 0 0 23 52
8 M4 PX 3.2 3.2 0 0
9 M7 PX 3.2 3.2 0 0
10 M9 PX 3.2 3.2 0 0
11 M10 PX 3.2 3.2 0 0
12 M4 PX 0 0 0 0
13 M4 PX 0 0 0 0
14 M2 PX 0 0 0 0
15 M2 PX 2.6 2.6 23 42

Member Distributed Loads (BLC 9 : NESC 250C_X-dir - Wind w/o Ice)

Member Label Direction Start Magnitude[lb/ft,F] End Magnitude[lb/ft,F] Start Location[ft,%] End Location[ft,%]

1 M2 PX 60 60 32 55
2 M2 PX 46.6 46.6 32 52
3 M2 PX 0 0 32 52
4 M2 PX 0 0 32 52
5 M2 PX 0 0 32 52
6 M2 PX 0 0 32 52
7 M2 PX 0 0 32 52
8 M2 PX 48 48 0 32
9 M2 PX 37.3 37.3 23 32
10 M2 PX 0 0 23 32
11 M2 PX 0 0 23 32
12 M2 PX 0 0 23 32
13 M2 PX 0 0 23 32
14 M2 PX 0 0 23 32
15 M4 PX 27.8 27.8 0 0
16 M7 PX 27.8 27.8 0 0
17 M9 PX 27.8 27.8 0 0
18 M10 PX 27.8 27.8 0 0
19 M4 PX 0 0 0 0
20 M4 PX 0 0 0 0
21 M2 PX 0 0 32 55
22 M2 PX 23.3 23.3 32 42
23 M2 PX 0 0 32 42
24 M2 PX 0 0 32 42
25 M2 PX 0 0 32 42
26 M2 PX 0 0 32 42
27 M2 PX 0 0 32 42
28 M2 PX 0 0 0 32
29 M2 PX 18.6 18.6 23 32

Envelope Member Section Forces

Member Sec Axial[lb] LC y Shear[lb] LC z Shear[lb] LC Torque[k-... LC y-y Moment... LC z-z Mome... LC

1 M2 1 m...3025.226 3 536.537 3 3264.594 4 -.013 1 -.381 1 5.719 3
2 m...-2878.5... 2 -3398.047 2 34.953 1 -2.225 4 -6.186 4 -5.148 2
3 2 m...2036.367 3 536.537 3 3895.719 4 -.013 1 43.042 4 45.914 2
4 m...-3754.6... 2 -4029.172 2 34.953 1 -2.225 4 .1 1 -1.659 3
5 3 m...3959.218 1 4137.264 2 .672 1 0 1 65.304 4 65.341 2
6 m...2551.818 2 -2.286 3 -4134.75 4 0 1 -.01 1 -.034 3
7 4 m...2541.359 3 2833.313 2 .29 1 0 1 17.421 4 17.436 2
8 m...1551.959 4 -.987 3 -2832.253 4 0 1 -.004 1 -.014 3
9 5 m... 0 1 33.902 1 .29 1 0 1 0 1 0 1
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Envelope Member Section Forces (Continued)

Member Sec Axial[lb] LC y Shear[lb] LC z Shear[lb] LC Torque[k-... LC y-y Moment... LC z-z Mome... LC

10 m... 0 1 -.987 3 -32.708 3 0 1 0 1 0 1
11 M3 1 m...4598.367 2 3748.621 3 8875.611 4 0 1 0 1 0 1
12 m...1443.224 3 3618.921 2 19.969 1 0 1 0 1 0 1
13 2 m...4598.367 2 3745.044 3 8875.611 4 0 1 1.664 4 -.678 2
14 m...1443.224 3 3615.344 2 19.969 1 0 1 .004 1 -.703 3
15 3 m...4598.367 2 3741.467 3 8875.611 4 0 1 3.328 4 -1.356 2
16 m...1443.224 3 3611.767 2 19.969 1 0 1 .007 1 -1.404 3
17 4 m...4598.367 2 3737.889 3 8875.611 4 0 1 4.993 4 -2.033 2
18 m...1443.224 3 3608.19 2 19.969 1 0 1 .011 1 -2.106 3
19 5 m...4598.367 2 3734.312 3 8875.611 4 0 1 6.657 4 -2.709 2
20 m...1443.224 3 3604.612 2 19.969 1 0 1 .015 1 -2.806 3
21 M4 1 m...8869.744 4 3738.185 1 -1435.147 3 -2.709 2 6.657 4 0 1
22 m...35.345 1 3617.39 4 -4598.514 2 -2.806 3 .015 1 0 1
23 2 m...8869.744 4 3695.872 1 -1435.147 3 -2.709 2 3.496 4 -6.301 4
24 m...35.345 1 3584.002 4 -4547.064 2 -2.806 3 -7.986 2 -6.505 1
25 3 m...8869.744 4 3649.578 3 4477.388 2 2.885 1 7.702 4 -12.544 4
26 m...35.345 1 -3763.452 1 -1805.889 4 -2.806 3 -15.899 2 -13.32 1
27 4 m... 0 1 1312.124 4 4528.838 2 2.885 1 3.849 4 2.267 4
28 m... 0 1 -3805.765 1 -2201.329 4 -.954 4 -7.987 2 -6.697 1
29 5 m... 0 1 1278.736 4 4580.288 2 2.885 1 -.003 3 0 1
30 m... 0 1 -3848.077 1 -2201.329 4 -.954 4 -.017 2 0 1
31 M5 1 m...4580.288 2 1278.78 4 22.201 2 0 1 -.003 3 .954 4
32 m...-2201.3... 4 -3839.683 1 3.346 3 0 1 -.017 2 -2.885 1
33 2 m...4580.288 2 1275.202 4 22.201 2 0 1 -.002 3 .714 4
34 m...-2201.3... 4 -3843.26 1 3.346 3 0 1 -.012 2 -2.165 1
35 3 m...4580.288 2 1271.625 4 22.201 2 0 1 -.001 3 .476 4
36 m...-2201.3... 4 -3846.837 1 3.346 3 0 1 -.008 2 -1.444 1
37 4 m...4580.288 2 1268.048 4 22.201 2 0 1 0 3 .237 4
38 m...-2201.3... 4 -3850.414 1 3.346 3 0 1 -.004 2 -.722 1
39 5 m...4580.288 2 1264.471 4 22.201 2 0 1 0 1 0 1
40 m...-2201.3... 4 -3853.992 1 3.346 3 0 1 0 1 0 1
41 M6 1 m...-193.42 3 866.405 3 -37.109 1 0 1 0 1 0 1
42 m...-1603.9... 2 -1415.152 2 -3237.198 4 0 1 0 1 0 1
43 2 m...-193.42 3 862.828 3 -37.109 1 0 1 -.007 1 .266 2
44 m...-1603.9... 2 -1418.729 2 -3237.198 4 0 1 -.607 4 -.162 3
45 3 m...-193.42 3 859.25 3 -37.109 1 0 1 -.014 1 .532 2
46 m...-1603.9... 2 -1422.306 2 -3237.198 4 0 1 -1.214 4 -.324 3
47 4 m...-193.42 3 855.673 3 -37.109 1 0 1 -.021 1 .799 2
48 m...-1603.9... 2 -1425.884 2 -3237.198 4 0 1 -1.821 4 -.484 3
49 5 m...-193.42 3 852.096 3 -37.109 1 0 1 -.028 1 1.067 2
50 m...-1603.9... 2 -1429.461 2 -3237.198 4 0 1 -2.428 4 -.644 3
51 M7 1 m...-35.345 1 848.825 3 1603.863 2 1.067 2 -.028 1 0 1
52 m...-3237.6... 4 -1428.329 2 194.874 3 -.644 3 -2.428 4 0 1
53 2 m...-35.345 1 806.513 3 1655.313 2 1.067 2 2.817 2 2.529 2
54 m...-3237.6... 4 -1461.717 2 194.874 3 -.644 3 -1.833 4 -1.448 3
55 3 m...-35.345 1 -698.02 1 1706.763 2 1.783 3 5.759 2 5.116 2
56 m...-3237.6... 4 -2283.55 3 723.679 4 .456 1 -2.557 3 -8.141 3
57 4 m... 0 1 1329.341 2 730.539 3 1.783 3 2.818 2 2.297 2
58 m... 0 1 -2325.863 3 -1637.089 2 -.968 2 -1.279 3 -4.107 3
59 5 m... 0 1 1295.953 2 730.539 3 1.783 3 0 4 0 1
60 m... 0 1 -2368.176 3 -1585.639 2 -.968 2 -.002 2 0 1
61 M8 1 m...730.539 3 1297.199 2 2.731 2 0 1 0 4 .968 2
62 m...-1585.6... 2 -2370.555 3 .536 4 0 1 -.002 2 -1.783 3
63 2 m...730.539 3 1293.621 2 2.731 2 0 1 0 4 .725 2
64 m...-1585.6... 2 -2374.132 3 .536 4 0 1 -.002 2 -1.338 3
65 3 m...730.539 3 1290.044 2 2.731 2 0 1 0 4 .482 2
66 m...-1585.6... 2 -2377.709 3 .536 4 0 1 -.001 2 -.893 3
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Envelope Member Section Forces (Continued)

Member Sec Axial[lb] LC y Shear[lb] LC z Shear[lb] LC Torque[k-... LC y-y Moment... LC z-z Mome... LC

67 4 m...730.539 3 1286.467 2 2.731 2 0 1 0 4 .241 2
68 m...-1585.6... 2 -2381.287 3 .536 4 0 1 0 2 -.447 3
69 5 m...730.539 3 1282.89 2 2.731 2 0 1 0 1 0 1
70 m...-1585.6... 2 -2384.864 3 .536 4 0 1 0 1 0 1
71 M9 1 m...8972.855 2 7373.387 1 8869.279 4 17.136 4 -.025 1 -1.767 4
72 m...-537.119 3 2200.973 4 35.375 1 -.466 2 -7.365 4 -5.687 1
73 2 m...8972.855 2 7366.841 1 8862.456 4 17.136 4 -.016 1 -2.363 4
74 m...-537.119 3 2195.808 4 35.375 1 -.466 2 -4.965 4 -7.683 1
75 3 m...8972.855 2 7360.294 1 8855.633 4 17.136 4 -.006 1 -2.956 4
76 m...-537.119 3 2190.642 4 35.375 1 -.466 2 -2.566 4 -9.677 1
77 4 m...8972.855 2 7353.748 1 8848.81 4 17.136 4 .004 2 -3.549 4
78 m...-537.119 3 2185.477 4 35.375 1 -.466 2 -.17 4 -11.669 1
79 5 m...8972.855 2 7347.202 1 8841.987 4 17.136 4 2.225 4 -4.14 4
80 m...-537.119 3 2180.311 4 35.375 1 -.466 2 .013 1 -13.659 1
81 M10 1 m...537.119 3 3052.006 3 -35.334 1 -.381 1 1.296 4 2.034 2
82 m...-3395.3... 2 -2864.72 2 -3237.723 4 -6.186 4 .025 1 -2.428 3
83 2 m...537.119 3 3045.46 3 -35.334 1 -.381 1 .419 4 2.811 2
84 m...-3395.3... 2 -2869.885 2 -3244.546 4 -6.186 4 .016 1 -3.253 3
85 3 m...537.119 3 3038.913 3 -35.334 1 -.381 1 .008 2 3.588 2
86 m...-3395.3... 2 -2875.051 2 -3251.369 4 -6.186 4 -.461 4 -4.077 3
87 4 m...537.119 3 3032.367 3 -35.334 1 -.381 1 -.003 1 4.367 2
88 m...-3395.3... 2 -2880.216 2 -3258.192 4 -6.186 4 -1.342 4 -4.899 3
89 5 m...537.119 3 3025.82 3 -35.334 1 -.381 1 -.013 1 5.148 2
90 m...-3395.3... 2 -2885.382 2 -3265.015 4 -6.186 4 -2.225 4 -5.719 3

Envelope AISC ASD Steel Code Checks

Mem... Shape Code Ch... Loc[ft] LC Shear Check Loc[ft] Dir LC Fa [ksi]Ft [ksi] Fb y-y [...Fb z-z [k... Cb Cmy Cmz ASD E...

1 M2 PIPE_12.0X .674 21.771 2 .039 21.198 4 8.832 27.93 30.723 30.723 1 .6 .85 H1-2
2 M3 HSS6x6x4 .302 .75 4 .130 0 z 4 36.40336.70840.379 40.379 1.75 .6 .85 H1-2
3 M4 HSS6x6x4 .902 3.5 2 .156 7 z 2 32.52436.70840.379 40.379 1 .85 .85 H1-2
4 M5 HSS6x6x4 .112 0 2 .056 .75 y 1 36.40336.70840.379 40.379 1.75 .6 .85 H1-2
5 M6 HSS6x6x4 .087 .75 3 .047 0 z 4 36.40336.70840.379 40.379 1.75 .6 .85 H2-1
6 M7 HSS6x6x4 .348 3.5 3 .091 7 y 3 32.52436.70840.379 40.379 1 .6 .85 H2-1
7 M8 HSS6x6x4 .059 0 3 .035 .75 y 3 36.40336.70840.379 40.379 1.75 .6 .85 H1-2
8 M9 HSS6x6x4 .465 1.083 1 .672 0 z 4 36.25636.70840.379 40.379 1.3... .395 .85 H1-2
9 M10 HSS6x6x4 .240 1.083 3 .243 1.083 z 4 36.25636.70840.379 40.379 1.3... .85 .85 H1-2

Envelope Joint Reactions

Joint X [lb] LC Y [lb] LC Z [lb] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 TM8 max 1585.639 2 2382.485 3 0 1 0 1 0 1 0 1
2 min -730.539 3 -1281.644 2 0 1 0 1 0 1 0 1
3 TM7 max 1603.915 2 866.796 3 3237.661 4 0 1 0 1 0 1
4 min 193.42 3 -1414.064 2 35.345 1 0 1 0 1 0 1
5 TM6 max 2201.329 4 3862.386 1 0 1 0 1 0 1 0 1
6 min -4580.288 2 -1264.427 4 0 1 0 1 0 1 0 1
7 TM5 max -1443.224 3 3752.394 1 -35.345 1 0 1 0 1 0 1
8 min -4598.367 2 3627.914 4 -8869.744 4 0 1 0 1 0 1
9 Totals: max 0 4 6525.445 3 0 2
10 min -5989.1 2 4710.198 2 -5632.083 4
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Joint Reactions

LC Joint Label X [lb] Y [lb] Z [lb] MX [k-ft] MY [k-ft] MZ [k-ft]

1 5 TM8 249.861 1551.378 0 0 0 0
2 5 TM7 254.176 1518.8 10.303 0 0 0
3 5 TM6 -1273.242 3375.542 0 0 0 0
4 5 TM5 -1277.545 3342.448 -10.303 0 0 0
5 5 Totals: -2046.75 9788.167 0
6 5 COG (ft): X: -1.76 Y: 31.337 Z: 0
7 6 TM8 2296.736 -2139.884 0 0 0 0
8 6 TM7 2321.605 -2318.259 59.166 0 0 0
9 6 TM6 -6004.267 4673.934 0 0 0 0
10 6 TM5 -6028.775 4494.406 -59.166 0 0 0
11 6 Totals: -7414.7 4710.198 0
12 6 COG (ft): X: -1.749 Y: 29.118 Z: 0
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Mast Connection at Tower

RISA Reactions

RISA Reactions

≔Vert ⋅4.2 kip Worst Case (Envelope) of North Mast & South Mast

≔Hx 5.2 kip Worst Case (Envelope) of North Mast & South Mast

≔Hz 9.2 kip Worst Case (Envelope) of North Mast & South Mast

Bolt Input:

Assumes ASTM A325 type N

≔N 4 Number of Bolts at Connection

≔Dbolt ⋅0.75 in Diameter of Bolts

≔Ft.bolt 19.4 kip Allowable Tensile Strength, ASD 9th Table I-A

≔Fv.bolt 9.3 kip Allowable Shear Strength, ASD 9th Table I-D

≔µ 0.4 Coefficient of Friction - Steel on Steel

Calculations:

≔fv =―――――

‾‾‾‾‾‾‾‾‾+Hx
2
Vert

2

N
1.671 kip ≔Usageshear =――

fv

Fv.bolt
0.18 ≔Statusshear =‖

‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Usageshear 1

‖
‖ “OK”

‖
‖ “NG”

“OK”

≔Tbolt =⋅0.3 Ft.bolt 5.82 kip Assumed installed 
bolt tension

≔Fslip =⋅⋅Tbolt N µ 9.312 kip Assumed friction 
connection slip capacity

≔Usageslip =―――――

‾‾‾‾‾‾‾‾‾+Hx
2
Vert

2

Fslip
0.718 ≔Statusslip =‖

‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Usageslip 1

‖
‖ “OK”

‖
‖ “NG”

“OK”
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Flange Bolt and Flange Plate Analysis

RISA Forces: (Envelope)
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≔OM ⋅⋅49.2 ft kip South Mast, Envelope

≔V ⋅3.8 kip South Mast, Envelope

≔A ⋅3.9 kip South Mast, Envelope

Flange Bolt Input:

Assumes ASTM A325 bolts

≔N 8 Number of Bolts

≔BC ⋅17 in

≔Fubolt ⋅105 ksi

≔Fybolt 81 ksi

≔E ⋅29000 ksi

≔Dbolt ⋅1.125 in

≔n 7 Threads per inch

Flange Plate Input:

Assumes ASTM A36

≔Fyplate ⋅36 ksi

≔tPlate ⋅1.5 in
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≔tPlate ⋅1.5 in

≔DPlate ⋅20 in

≔DPole ⋅12.75 in

Distance from Bolts to Centroid of Pole:

≔RBC =――
BC

2
8.5 in

≔i ‥1 N

≔d
i

‖
‖
‖
‖‖

|
|
|
|

←Θ ⋅⋅2 π ―
i

N

←d ⋅RBC sin ((Θ)) =d

6.01

8.5

6.01

0

−6.01
−8.5
−6.01
0

⎡
⎢
⎢
⎢
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥
⎥
⎥
⎥⎦

in

Determine Distances For Bending in Plate:

≔RPole =――
DPole

2
6.375 in

≔MA
i

|
|
|
|
|

|

if

else

≥d
i
RPole

‖
‖‖

−d
i
RPole

‖
‖ ⋅0 in

=MA
i

0

2.125

0

0

0

0

0

0

⎡
⎢
⎢
⎢
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥
⎥
⎥
⎥⎦

in

≔Beff =⋅⋅0.8 2

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
−

⎛
⎜⎝
――
DPlate

2

⎞
⎟⎠

2 ⎛
⎜⎝
――
DPole

2

⎞
⎟⎠

2

12.327 in

Flange Bolt Properties and Check:

≔Ip =∑
i

d
i

2
289 in

2

≔Ag =―――
⋅π Dbolt

2

4
0.994 in

2

≔An =⋅―
π

4

⎛
⎜⎝

−Dbolt ―――
0.9743 in

n

⎞
⎟⎠

2

0.763 in
2

≔Dn =―――
⋅2 ‾‾An

‾‾π
0.986 in
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≔rbolt =―
Dn

4
0.246 in

≔Sbolt =⋅π ――
Dn

3

32
0.094 in

3

≔Tmax =−⋅OM ――
RBC

Ip
―
A

N
16.877 kip

≔Tallow =⋅1.33 ⎛⎝ ⋅⋅0.33 Ag Fubolt⎞⎠ 45.809 kip

≔Boltusage =――
Tmax

Tallow
0.368 ≔Statusbolt =‖

‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Boltusage 1

‖
‖ “OK”

‖
‖ “NG”

“OK”

Flange Plate Check:

≔C
i

+―――
⋅OM d

i

Ip
―
A

N
=C

12.766

17.852

12.766

0.488

−11.791
−16.877
−11.791
0.487

⎡
⎢
⎢
⎢
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥
⎥
⎥
⎥⎦

kip Bolt Forces

≔fbp =∑
i

――――
⋅⋅6 C
i
MA

i

⋅Beff tPlate
2

8.206 ksi

≔Fbp =⋅⋅1.33 0.75 Fyplate 35.91 ksi

≔Plateusage =――
fbp

Fbp
0.229

≔Statusplate =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Plateusage 1

‖
‖ “OK”

‖
‖ “NG”

“OK”
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Antenna Support Moment Frame Bolted To Lattice Structure - NESC 2007
Local Analysis Check (OTRM 059.1 Section E.2.e)
Top Support Reactions

Maximum Reactions

Compression Force = ≔Pc 13.8 kip Input from PLS-TOWER (Load Case 250C)

Vertical Reaction Input from Risa (Reaction is 
Tension so used 0, Conservative)Vertical Force = ≔Pv ⋅0 kip

Horizontal Force, x = ≔Hx 6.7 kip Horizontal Reaction Input from RISA Rx (250C)

Horizontal Force, y = ≔Hy 0.063 kip Horizontal Reaction Input from RISA Rz (250C)

Member Properties (Equal Leg Angle)

Member Type = L 5x5x3/8 User Input

Width of Member = ≔w 5 in User Input

Member Thickness = ≔t 0.375 in User Input

k(heel to toe of fillet) = ≔kdes 0.875 in User Input

Member Area = ≔A 3.61 in
2 User Input

Unbraced Length = ≔L 2.5 ft User Input

Distance to Load along member = ≔a ⋅1.25 ft User Input

Effective Length Factor = ≔K 1 User Input

Radius of Gyration = ≔rx 1.56 in User Input

Radius of Gyration = ≔ry 1.56 in User Input

Radius of Gyration = ≔rz 0.99 in User Input

Section Modulus = ≔Sx 2.42 in
3 User Input

Section Modulus = ≔Sy 2.42 in
3 User Input

Moment of Inertia = ≔Ix 8.74 in
4 User Input

Moment of Inertia = ≔Iy 8.74 in
4 User Input

Yield Stress = ≔Fy 33 ksi User Input

Modulus of Elasticity = ≔E 29000 ksi User Input

Calculate the Compression Capacity Per ASCE 10 97 Section 3.6 and 3.7)
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Calculate the Compression Capacity Per ASCE 10-97 Section 3.6 and 3.7)

Limits
Width to Thickness Ratio = ≔wt =―――

⎛⎝ −w kdes⎞⎠

t
11 (3.7-1)

=――
80

‾‾‾
――
Fy

ksi

13.926

≔Fcr =
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

if

else if

else if

<wt ――
80

‾‾‾
――
Fy

ksi
‖
‖ return Fy

≤≤――
80

‾‾‾
――
Fy

ksi

wt ――
144

‾‾‾
――
Fy

ksi
‖
‖
‖
‖
‖
‖
‖

return ⋅
⎛
⎜
⎜
⎜
⎜
⎝

−1.677 ⋅0.677 ―――
wt

⎛
⎜
⎜
⎜⎝

――
80

‾‾‾
――
Fy

ksi

⎞
⎟
⎟
⎟⎠

⎞
⎟
⎟
⎟
⎟
⎠

Fy

>wt ――
144

‾‾‾
――
Fy

ksi
‖
‖
‖
‖

return ―――――
⋅⋅0.0332 π

2
E

wt
2

33 ksi

=――
144

‾‾‾
――
Fy

ksi

25.0672

(3.7-2)

(3.7-3)

=Fcr 33 ksi
≔r min ⎛⎝ ,,rx ry rz⎞⎠

≔Cc =⋅π
‾‾‾‾
――

⋅2 E

Fy

131.706 (3.6-3)

Determine Compression Capacity, Fa =

≔Fa =
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

|
|
|
|
|
|
|
|
|
|
|
|
|

|

if

else

≤
⎛
⎜
⎝
――

⋅K L

r

⎞
⎟
⎠

Cc

‖
‖
‖
‖
‖‖

⋅

⎛
⎜
⎜
⎜
⎝

−1 ⋅―
1

2

⎛
⎜
⎜
⎜⎝
―――

⎛
⎜
⎝
――

⋅K L

r

⎞
⎟
⎠

Cc

⎞
⎟
⎟
⎟⎠

2 ⎞
⎟
⎟
⎟
⎠

Fcr

‖
‖
‖
‖
‖‖

―――
⋅π

2
E

⎛
⎜
⎝
――

⋅K L

r

⎞
⎟
⎠

2

32.127 ksi =――
⋅K L

r
30.303

(3.6-1)

(3.6-2)

=Fa 32.127 ksi
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Determine the Bending capacity (per ASCE 10-97 Section 3.14.8)

≔b =−w ―
t

2
4.813 in

≔Myx =⋅Fy Sx 79.86 ⋅kip in (Yield Moment X direction)

≔Myy =⋅Fy Sy 79.86 ⋅kip in (Yield Moment Y direction)

≔Myc =min ⎛⎝ ,Myx Myy
⎞⎠ 79.86 ⋅kip in (Compressive Yield Moment, 3.14.8)

(Elastic Critical Moment 
+ direction, 3.14-7)≔Me.pos =⋅―――――

⎛⎝ ⋅⋅⋅0.66 E b
4

t⎞⎠

(( ⋅K L))
2

⎛
⎜
⎜⎝

+

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+1 ――――――
⋅⋅0.81 (( ⋅K L))

2

t
2

b
4

1

⎞
⎟
⎟⎠
8946.385 ⋅kip in

(Elastic Critical Moment 
- direction, 3.14-7)≔Me.neg =⋅―――――

⎛⎝ ⋅⋅⋅0.66 E b
4

t⎞⎠

(( ⋅K L))
2

⎛
⎜
⎜⎝

−

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+1 ――――――
⋅⋅0.81 (( ⋅K L))

2

t
2

b
4

1

⎞
⎟
⎟⎠
390.919 ⋅kip in

≔Me =min ⎛⎝ ,Me.pos Me.neg
⎞⎠ 390.919 ⋅kip in

≔Mb =‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|
|

|

|
|
|
|
|
|
|
|

if

else if

≤Me ⋅0.5 Myc

‖
‖Me

>Me ⋅0.5 Myc

‖
‖
‖‖

⋅Myc

⎛
⎜
⎝

−1 ――
Myc

⋅4 Me

⎞
⎟
⎠

75.781 ⋅kip in

≔Ma =min ⎛⎝ ,Mb Myc
⎞⎠ 75.781 ⋅kip in (Allowable Bending Moment, 3.14.8)

≔Max Ma ≔May Ma

Check Combined Axial and Bending
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Check Combined Axial and Bending

≔Cm 0.85 (Restrained Ends) ≔Lx +2 ft 2.8125 in (Bending Length)

≔Ly +2 ft 1.4375 in (Bending Length)
≔P =+Pc Pv 13.8 kip (Total Axial Load)

(Re: Tower Dwgs. sht. 23)

≔Pa =⋅Fa A 115.977 kip (Design Axial Load)

≔Py =⋅Fy A 119.13 kip (Axial Compression at Yield)

≔Pex =―――
⋅⋅π

2
E Ix

⎛⎝ ⋅K Lx
⎞⎠
2

3479.642 kip

≔Pey =―――
⋅⋅π

2
E Iy

⎛⎝ ⋅K Ly
⎞⎠
2

3865.986 kip

≔Mx =―――――
⋅⋅Hx a ⎛⎝ −Lx a⎞⎠

Lx
44.276 ⋅kip in

≔My =―――――
⋅⋅Hy a ⎛⎝ −Ly a⎞⎠

Ly
0.388 ⋅kip in

≔Check1 =++―
P

Pa

⋅―――
⋅Cm Mx

Max

⎛
⎜
⎜
⎜⎝

―――
1

−1 ――
P

Pex

⎞
⎟
⎟
⎟⎠

⋅―――
⋅Cm My

May

⎛
⎜
⎜
⎜⎝

―――
1

−1 ――
P

Pey

⎞
⎟
⎟
⎟⎠

0.622 (3.12-1)

≔Check2 =++―
P

Py

――
Mx

Max

――
My

May

0.705 (3.12-2)

≔Status1 =‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|

|

|
|
|
|
|
|

if

else

≤Check1 1

‖
‖ “OK”

‖
‖ “NG”

“OK” ≔Status2 =‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|

|

|
|
|
|
|
|

if

else

≤Check2 1

‖
‖ “OK”

‖
‖ “NG”

“OK”
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Antenna Support Moment Frame Bolted To Lattice Structure - NESC 2007
Local Analysis Check (OTRM 059.1 Section E.2.e)
Bottom Support Reactions

Maximum Reactions

Compression Force = ≔Pc 5.4 kip Input from PLS-TOWER, 250C

Vertical Force = ≔Pv ⋅4.9 kip Vertical Reaction Input from Risa 3D

Horizontal Force, x = ≔Hx 2.9 kip Horizontal Reaction Input from Risa 3D

Horizontal Force, y = ≔Hy 0.063 kip Horizontal Reaction Input from Risa 3D

Member Properties (Equal Leg Angle)

Member Type= L 8x8x1/2 User Input

Width of Member = ≔w 8 in User Input

Member Thickness = ≔t 0.5 in User Input

k(heel to toe of fillet) = ≔kdes 1.125 in User Input

Member Area = ≔A 7.75 in
2

User Input

Unbraced Length = ≔L 5 ft User Input

Distance to Load along member = ≔a ⋅1.25 ft User Input

Effective Length Factor = ≔K 1 User Input

Radius of Gyration = ≔rx 2.5 in User Input

Radius of Gyration = ≔ry 2.5 in User Input

Radius of Gyration = ≔rz 1.59 in User Input

Section Modulus = ≔Sx 8.36 in
3

User Input

Section Modulus = ≔Sy 8.36 in
3

User Input

Moment of Inertia = ≔Ix 48.6 in
4

User Input

Moment of Inertia = ≔Iy 48.6 in
4

User Input

Yield Stress = ≔Fy 33 ksi User Input

Modulus of Elasticity = ≔E 29000 ksi User Input

Calculate the Compression Capacity Per ASCE 10 97 Section 3.6 and 3.7)
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Calculate the Compression Capacity Per ASCE 10-97 Section 3.6 and 3.7)

Limits
Width to Thickness Ratio = ≔wt =―――

⎛⎝ −w kdes⎞⎠

t
13.75 (3.7-1)

=――
80

‾‾‾
――
Fy

ksi

13.926

≔Fcr =
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

if

else if

else if

<wt ――
80

‾‾‾
――
Fy

ksi
‖
‖ return Fy

≤≤――
80

‾‾‾
――
Fy

ksi

wt ――
144

‾‾‾
――
Fy

ksi
‖
‖
‖
‖
‖
‖

return ⋅
⎛
⎜
⎜
⎜
⎜⎝

−1.677 ⋅0.677 ―――
wt

⎛
⎜
⎜
⎝

――
80

‾‾‾
――
Fy

ksi

⎞
⎟
⎟
⎠

⎞
⎟
⎟
⎟
⎟⎠

Fy

>wt ――
144

‾‾‾
――
Fy

ksi
‖
‖
‖‖

return ―――――
⋅⋅0.0332 π

2
E

wt

2

33 ksi

=――
144

‾‾‾
――
Fy

ksi

25.0672

(3.7-2)

(3.7-3)

=Fcr 33 ksi
≔r min ⎛⎝ ,,rx ry rz⎞⎠

≔Cc =⋅π
‾‾‾‾
――

⋅2 E

Fy

131.706 (3.6-3)

Determine Compression Capacity, Fa =

≔Fa =
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|
|
|
|

|

|
|
|
|
|
|
|
|
|
|
|

|

if

else

≤
⎛
⎜⎝
――

⋅K L

r

⎞
⎟⎠

Cc

‖
‖
‖
‖
‖

⋅

⎛
⎜
⎜
⎜⎝

−1 ⋅―
1

2

⎛
⎜
⎜
⎝
―――

⎛
⎜⎝
――

⋅K L

r

⎞
⎟⎠

Cc

⎞
⎟
⎟
⎠

2 ⎞
⎟
⎟
⎟⎠

Fcr

‖
‖
‖
‖
‖

―――
⋅π

2
E

⎛
⎜⎝
――

⋅K L

r

⎞
⎟⎠

2

31.646 ksi =――
⋅K L

r
37.736

(3.6-1)

(3.6-2)

=Fa 31.646 ksi
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Determine the Bending capacity (per ASCE 10-97 Section 3.14.8)

≔b =−w ―
t

2
7.75 in

≔Myx =⋅Fy Sx 275.88 ⋅kip in (Yield Moment)

≔Myy =⋅Fy Sy 275.88 ⋅kip in (Yield Moment)

≔Myc =min ⎛⎝ ,Myx Myy⎞⎠ 275.88 ⋅kip in (Compressive Yield Moment, 3.14.8)

(Elastic Critical Moment 
+ direction, 3.14-7)≔Me.pos =⋅―――――

⎛⎝ ⋅⋅⋅0.66 E b
4

t⎞⎠

(( ⋅K L))
2

⎛
⎜
⎜⎝

+

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+1 ――――――
⋅⋅0.81 (( ⋅K L))

2

t
2

b
4

1

⎞
⎟
⎟⎠
20104.305 ⋅kip in

(Elastic Critical Moment 
- direction, 3.14-7)≔Me.neg =⋅―――――

⎛⎝ ⋅⋅⋅0.66 E b
4

t⎞⎠

(( ⋅K L))
2

⎛
⎜
⎜⎝

−

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+1 ――――――
⋅⋅0.81 (( ⋅K L))

2

t
2

b
4

1

⎞
⎟
⎟⎠
924.409 ⋅kip in

≔Me =min ⎛⎝ ,Me.pos Me.neg⎞⎠ 924.409 ⋅kip in

≔Mb =‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|

|

|
|
|
|
|
|
|

if

else if

≤Me ⋅0.5 Myc

‖
‖Me

>Me ⋅0.5 Myc

‖
‖
‖‖

⋅Myc

⎛
⎜
⎝

−1 ――
Myc

⋅4 Me

⎞
⎟
⎠

255.297 ⋅kip in

≔Ma =min ⎛⎝ ,Mb Myc⎞⎠ 255.297 ⋅kip in (Allowable Bending Moment, 3.14.8)

≔Max Ma ≔May Ma

Check Combined Axial and Bending
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Check Combined Axial and Bending

≔Cm 0.85 (Restrained Ends) ≔Lx L

≔Ly L
≔P =+Pc Pv 10.3 kip (Total Axial Load)

≔Pa =⋅Fa A 245.253 kip (Design Axial Load)

≔Py =⋅Fy A 255.75 kip (Axial Compression at Yield)

≔Pex =―――
⋅⋅π

2
E Ix

⎛⎝ ⋅K Lx⎞⎠
2

3863.95 kip

≔Pey =―――
⋅⋅π

2
E Iy

⎛⎝ ⋅K Ly⎞⎠
2

3863.95 kip

≔Mx =―――――
⋅⋅Hx a ⎛⎝ −Lx a⎞⎠

Lx
32.625 ⋅kip in

≔My =―――――
⋅⋅Hy a ⎛⎝ −Ly a⎞⎠

Ly
0.709 ⋅kip in

≔Check1 =++―
P

Pa

⋅―――
⋅Cm Mx

Max

⎛
⎜
⎜
⎝

―――
1

−1 ――
P

Pex

⎞
⎟
⎟
⎠

⋅―――
⋅Cm My

May

⎛
⎜
⎜
⎝

―――
1

−1 ――
P

Pey

⎞
⎟
⎟
⎠

0.153 (3.12-1)

≔Check2 =++―
P

Py

――
Mx

Max

――
My

May

0.171 (3.12-2)

≔Status1 =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Check1 1

‖
‖ “OK”

‖
‖ “NG”

“OK” ≔Status2 =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Check2 1

‖
‖ “OK”

‖
‖ “NG”

“OK”

Columbus

250 E Broad St, Suite 600

Columbus, OH 43215 

Phone 614.221.6679 

Founded in 1965   

Orlando

3670 Maguire Blvd, Suite 250

Orlando, FL 32803

Phone 407.898.9039

100% Employee Ownedwww.PaulJFord.com 



PJF Job #31215-0012.002.6050

08/08/2016

Page 1 of 3

Foundation Analysis (OTRM 059.1)

Reactions

≔Hshear =⋅45.4 kip 1.1 49.94 kip Maximum Shear Force

≔Pcomp =⋅144.9 kip 1.1 159.39 kip Maximum Compression Force

≔Ptens =⋅109.6 kip 1.1 120.56 kip Maximum Tension Force

Foundation Properties Geotechnical Properties

≔Pierheight 9.5 ft ≔γconc 150 pcf

≔Pierwidth.top 3 ft ≔γwater 62.4 pcf

≔Pierwidth.bot 6 ft ≔γsoil 100 pcf

≔Pierprojection 0.5 ft ≔ϕsoil 30 deg

≔Ftgwidth 11 ft ≔qsoil 9 ksf

≔Ftgthick 3 ft
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Calculations

≔Vftg =⋅Ftgwidth
2
Ftgthick 363 ft

3

≔Vpier =⋅―――
Pierheight

3

⎛
⎝ ++Pierwidth.top

2
Pierwidth.bot

2 ‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾⋅Pierwidth.top
2
Pierwidth.bot

2 ⎞
⎠ 199.5 ft

3

≔Base1 =Pierwidth.bot
2
36 ft

2
Resisting Pyramid Base 1

≔Base2 =⎛⎝ +⋅⋅2 tan ⎛⎝ϕsoil⎞⎠ ⎛⎝ −Pierheight Pierprojection⎞⎠ Ftgwidth⎞⎠
2

457.631 ft
2

Resisting Pyramid Base 2

≔Vsoil =−
⎛
⎜⎝

⋅
⎛
⎜⎝
―――――――

−Pierheight Pierprojection

3

⎞
⎟⎠
⎛
⎝ ++Base1 Base2

‾‾‾‾‾‾‾‾‾⋅Base1 Base2
⎞
⎠
⎞
⎟⎠
Vpier 1666.454 ft

3

≔Vconc =+Vftg Vpier 562.5 ft
3

≔Wconc =⋅Vconc γconc 84.375 kip

≔Wsoil =⋅Vsoil γsoil 166.645 kip

≔Wtot =+Wconc Wsoil 251.02 kip

Uplift Check

≔Usageuplift =――
Ptens

Wtot
0.48 ≔Statusuplift =‖

‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Usageuplift 1

‖
‖ “OK”

‖
‖ “NG”

“OK”

Overturning Check

≔Mot =⋅Hshear ⎛⎝ ++Pierheight Pierprojection Ftgthick⎞⎠ 649.22 ⋅kip ft

≔Mres =⋅⎛⎝ +Wconc
⎛⎝ ⋅γsoil

⎛⎝ −⎛⎝ ⋅Ftgwidth
2
Pierheight

⎞⎠ Vpier
⎞⎠⎞⎠⎞⎠ ―――

Ftgwidth

2
986.563 ⋅kip ft

≔UsageOT =――
Mot

Mres
0.658 ≔Statusot =‖

‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤UsageOT 1

‖
‖ “OK”

‖
‖ “NG”

“OK”
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Soil Bearing Check

≔Aftg =Ftgwidth
2
121 ft

2

≔Sftg =―――
Ftgwidth

3

6
221.833 ft

3

≔qbrg =+――――
+Pcomp Wconc

Aftg
――――――――――――

⋅Hshear ⎛⎝ ++Pierheight Pierprojection Ftgthick⎞⎠

Sftg
4.941 ksf

≔Usagebearing =――
qbrg

qsoil
0.549

≔Statusbearing =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Usagebearing 1

‖
‖ “OK”

‖
‖ “NG”

“OK”
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RV4PX306RRV4PX306R  
Multiband Antenna, 698–960 and 4x 1710–2690 MHz, 65° horizontal beamwidth, 
internal electrical tilt with manual override.  

* CommScope® supports NGMN recommendations on Base Station Antenna Standards (BASTA). To learn more about the benefits of BASTA, 
download the whitepaper Time to Raise the Bar on BSAs. 

 Electrical Specifications
Frequency Band, MHz 698–790 790–890 890–960 1710–1920 1920–2180 2300–2690
Gain, dBi 14.2 14.4 14.9 14.7 15.2 16.1
Beamwidth, Horizontal, degrees 68 69 63 63 63 62
Beamwidth, Vertical, degrees 16.4 14.9 13.6 13.7 12.2 9.7
Beam Tilt, degrees 0–10 0–10 0–10 0–10 0–10 0–10
USLS (First Lobe), dB 18 18 18 18 18 18
Null Fill, dB -22 -22 -22 -22 -22 -22
Front-to-Back Ratio at 180°, dB 23 23 23 27 28 28
CPR at Boresight, dB 16 12 12 17 15 14
CPR at Sector, dB 8 8 6 5 3 2
Isolation, dB 25 25 25 25 25 25
Isolation, Intersystem, dB 30 30 30 30 30 30
VSWR | Return Loss, dB 1.43 | 15.0 1.43 | 15.0 1.43 | 15.0 1.5 | 14.0 1.5 | 14.0 1.5 | 14.0

PIM, 3rd Order, 2 x 20 W, dBc -150 -150 -150 -150 -150 -150
Input Power per Port, maximum, watts 300 300 300 250 250 250
Polarization ±45° ±45° ±45° ±45° ±45° ±45°
Impedance 50 ohm 50 ohm 50 ohm 50 ohm 50 ohm 50 ohm

Electrical Specifications, BASTA*
Frequency Band, MHz 698–790 790–890 890–960 1710–1920 1920–2180 2300–2690
Gain by all Beam Tilts, average, dBi 14.0 14.2 14.6 14.6 15.0 15.8
Gain by all Beam Tilts Tolerance, dB ±0.2 ±0.2 ±0.3 ±0.5 ±0.4 ±0.5

Gain by Beam Tilt, average, dBi

0 ° | 14.0 

 5 ° | 14.0 

 10 ° | 14.0 

0 ° | 14.2 

 5 ° | 14.2 

 10 ° | 14.1 

0 ° | 14.6 

 5 ° | 14.6 

 10 ° | 14.6 

0 ° | 14.6 

 5 ° | 14.6 

 10 ° | 14.6 

0 ° | 15.0 

 5 ° | 15.0 

 10 ° | 15.1 

0 ° | 16.0 

 5 ° | 15.8 

 10 ° | 15.6 

Beamwidth, Horizontal Tolerance, degrees ±1.4 ±1.2 ±1.6 ±2.5 ±3.5 ±6.4
Beamwidth, Vertical Tolerance, degrees ±0.8 ±0.8 ±0.5 ±0.9 ±1 ±0.9
USLS, beampeak to 20° above beampeak, dB 18 18 18 18 18 18
Front-to-Back Total Power at 180° ± 30°, dB 25 23 23 23 25 25
CPR at Boresight, dB 17 13 13 20 17 18
CPR at Sector, dB 10 10 8 7 5 4

General Specifications 
Antenna Type Sector with internal RET 
Band Multiband 
Brand DualPol® 
Operating Frequency Band 1710 – 2690 MHz | 698 – 960 MHz 
Performance Note Outdoor usage 
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Mechanical Specifications 
Lightning Protection dc Ground inner/outer conductor 
Radome Material ASA, UV stabilized 
Reflector Material Aluminum 
RF Connector Interface 7-16 DIN Female 
RF Connector Location Bottom 
RF Connector Quantity, total 10 
Wind Loading, maximum 681.0 N @ 150 km/h 

153.1 lbf @ 150 km/h 
Wind Speed, maximum 250 km/h | 155 mph 
 

Dimensions 
Depth 209.0 mm | 8.2 in 
Length 1599.0 mm | 63.0 in 
Width 353.0 mm | 13.9 in 
Net Weight, without mounting kit 24.0 kg | 52.9 lb 
 

Remote Electrical Tilt (RET) Information 
Input Voltage 10–30 Vdc 
Internal RET High band (4) | Low band (1) 
Power Consumption, idle state, maximum 2.0 W 
Power Consumption, normal conditions, maximum 13.0 W 
Protocol 3GPP/AISG 2.0 (Single RET) 
RET Interface 8-pin DIN Female | 8-pin DIN Male 
RET Interface, quantity 1 female | 1 male 
 

Packed Dimensions 
Depth 325.0 mm | 12.8 in 
Length 1787.0 mm | 70.4 in 
Width 427.0 mm | 16.8 in 
Shipping Weight 39.0 kg | 86.0 lb 

Regulatory Compliance/Certifications
Agency Classification
RoHS 2011/65/EU
China RoHS SJ/T 11364-2006
ISO 9001:2008

Included Products

T-041-GL-E — Argus® Adjustable Tilt Pipe Mounting Kit for 2.0"-4.5" (50-115mm) OD round members for panel antennas. 
Includes 2 clamp sets. 

* Footnotes

Performance Note Severe environmental conditions may degrade optimum performance 
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Product Data Sheet APX16DWV-16DWVS-E-A20

Optimizer® Side-by-Side Dual Polarized Antenna, 1710-2200, 65deg, 18.4dBi, 1.4m, VET, 0-10deg RET
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RFS The Clear Choice ® APX16DWV-16DWVS-E-A20 Rev: -- Print Date: 12.03.2010
Please visit us on the internet at http://www.rfsworld.com/ Radio Frequency Systems

Product Description
A combination of two X-Polarized antennas in a single radome, this pair of

variable tilt antennas provides exceptional suppression of all upper sidelobes at
all downtilt angles. It also features a wide downtilt range. This antenna is
optimized for performance across the entire frequency band (1710-2200 MHz).
The antenna comes pre-connected with two antenna control units (ACU).
Features/Benefits
•Variable electrical downtilt - provides enhanced precision in controlling
intercell interference. The tilt is infield adjustable 0-10 deg.

•High Suppression of all Upper Sidelobes (Typically <-20dB).
•Gain tracking – difference between AWS UL (1710-1755 MHz) and DL
(2110-2155 MHz) <1dB.

•Two X-Polarised panels in a single radome.
•Azimuth horizontal beamwidth difference <4deg between AWS UL (1710-
1755 MHz) and DL (2110-2155 MHz).

•Low profile for low visual impact.
•Dual polarization; Broadband design.
•Includes (2) AISG 2.0 Compatible ACU-A20-N antenna control units.

Technical Specifications
Electrical Specifications

Vertical Pattern

Horizontal Pattern

Frequency Range, MHz 1710-2200
Horizontal Beamwidth, deg 65
Vertical Beamwidth, deg 5.9 to 7.7
Electrical Downtilt, deg 0-10
Gain, dBi (dBd) 18.4 (16.3)
1st Upper Sidelobe Suppression, dB > 18 (typically > 20)
Upper Sidelobe Suppression, dB > 18 all (typically > 20)
Front-To-Back Ratio, dB >26 (typically 28)
Polarization Dual pol +/-45°
VSWR < 1.5:1
Isolation between Ports, dB > 30
3rd Order IMP @ 2 x 43 dBm, dBc > 150 (155 Typical)
Impedance, Ohms 50
Maximum Power Input, W 300
Lightning Protection Direct Ground
Connector Type (4) 7-16 Long Neck Female

Mechanical Specifications
Dimensions - HxWxD, mm (in) 1420 x 331 x 80 (55.9 x 13 x 3.15)
Weight w/o Mtg Hardware, kg (lb) 18.5 (40.7)
Survival Wind Speed, km/h (mph) 200 (125)
Rated Wind Speed, km/h (mph) 160 (100)
Max Wind Loading Area, m² (ft²) 0.47 (5.03)
Front Thrust @ Rated Wind, N (lbf) 756 (170)
Maximum Thrust @ Rated Wind, N (lbf) 756 (170)
Wind Load - Side @ Rated Wind, N (lbf) 231 (52)
Wind Load - Rear @ Rated Wind, N (lbf) 408 (92)
Radome Material Fiberglass
Radome Color Light Grey RAL7035
Mounting Hardware Material Diecasted Aluminum
Shipping Weight, kg (lb) 24.5 (53.9)
Packing Dimensions, HxWxD, mm (in) 1520 x 408 x 198 (59.8 x 16 x 7.8)

Ordering Information
Mounting Hardware APM40-2 + APM40-E2

Other Documentation
APM40 Series Datasheet
APM40 Series Installation Instructions

http://www.rfsworld.com/
http://www.rfsworld.com/dataxpress/Datasheets/media/?q=images%2fBase_Station_Antennas%2fAPM40_Universal_Mount_Issue6.pdf
http://www.rfsworld.com/dataxpress/Datasheets/media/?q=images%2fBase_Station_Antennas%2fAPM40_Series_Installation_Instructions.pdf
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT 
EVALUATION OF HUMAN EXPOSURE POTENTIAL 

TO NON-IONIZING EMISSIONS 
 
 
 
 

T-Mobile Existing Facility 
 

Site ID: CT11356C 
 

CT356/CL&P Tower - RT.123 
2 Willruss Street 

Norwalk, CT  06850 
  

September 7, 2016 
 

EBI Project Number: 6216003970 
 
 
 
 

 

 

 

 

 

 

 

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of 
FCC general public 

allowable limit: 
5.31 % 
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September 7, 2016 

 

T-Mobile USA 
Attn: Jason Overbey, RF Manager 
35 Griffin Road South 
Bloomfield, CT  06002 

 

Emissions Analysis for Site:  CT11356C – CT356/CL&P Tower - RT.123 

 

EBI Consulting was directed to analyze the proposed T-Mobile facility located at 2 Willruss Street, 
Norwalk, CT, for the purpose of determining whether the emissions from the Proposed T-Mobile 
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 (µW/cm2). 
The number of µW/cm2 calculated at each sample point is called the power density. The exposure limit 
for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging 
Services use different frequency bands each with different exposure limits, therefore it is necessary to 
report results and limits in terms of percent MPE rather than power density. 

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

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

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter (μW/cm2). The general population exposure limit for the 700 MHz Band is approximately 467 
μW/cm2, and the general population exposure limit for the 1900 MHz (PCS) and 2100 MHz (AWS) bands 
is 1000 μW/cm2. Because each carrier will be using different frequency bands, and each frequency band 
has different exposure limits, it is necessary to report percent of MPE rather than power density.  
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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. 

CALCULATIONS 

Calculations were done for the proposed T-Mobile Wireless antenna facility located at 2 Willruss Street, 
Norwalk, CT, using the equipment information listed below. All calculations were performed per the 
specifications under FCC OET 65. Since T-Mobile is proposing highly focused directional panel 
antennas, which project most of the emitted energy out toward the horizon, all calculations were 
performed assuming a lobe representing the maximum gain of the antenna per the antenna manufactures 
supplied specifications, minus 10 dB, was focused at the base of the tower. For this report the sample 
point is the top of a 6-foot person standing at the base of the tower.  

For all calculations, all equipment was calculated using the following assumptions: 

1) 2 GSM channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 
installation.  These Channels have a transmit power of 30 Watts per Channel. 
 

2) 2 UMTS channels (AWS Band – 2100 MHz) were considered for each sector of the proposed 
installation. These Channels have a transmit power of 30 Watts per Channel. 

 
3) 2 LTE channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 60 Watts per Channel. 
 
4) 2 LTE channels (AWS Band – 2100 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 60 Watts per Channel 
 
5) 1 LTE channel (700 MHz Band) was considered for each sector of the proposed installation. 

This channel has a transmit power of 30 Watts. 
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6) Since all radios are ground mounted there are additional cabling losses accounted for. For 
each ground mounted RF path the following losses were calculated. 1.19 dB of additional 
cable loss for all ground mounted 700 MHz Channels, 2.04 dB of additional cable loss for all 
ground mounted 1900 MHz channels and 2.21 dB of additional cable loss for all ground 
mounted 2100 MHz channels. This is based on manufacturers Specifications for 170 feet of 
1-1/4” coax cable on each path. 

 
7) All radios at the proposed installation were considered to be running at full power and were 

uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC 
OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated 
value at each sample point, all power levels emitting from the proposed antenna installation 
are increased by a factor of 2.56 to account for possible in-phase reflections from the 
surrounding environment. This is rarely the case, and if so, is never continuous. 
 

8) For the following calculations the sample point was the top of a 6-foot person standing at the 
base of the tower. The maximum gain of the antenna per the antenna manufactures supplied 
specifications minus 10 dB was used in this direction.  This value is a very conservative 
estimate as gain reductions for these particular antennas are typically much higher in this 
direction.  
 

9) The antennas used in this modeling are the RFS APX16DWV-16DWVS-E-A20 for 1900 
MHz (PCS) and 2100 MHz (AWS) channels and Commscope RV4PX306R for 2100 MHz 
(AWS) and 700 MHz channels.  This is based on feedback from the carrier with regards to 
anticipated antenna selection. The RFS APX16DWV-16DWVS-E-A20  has a maximum 
gain of 16.3 dBd at its main lobe at 1900 MHz and 2100 MHz. The Commscope 
RV4PX306R has a maximum gain of 13.05 dBd at its main lobe at 2100 MHz and a 
maximum gain of 12.05 dBd at its main lobe at 700 MHz. The maximum gain of the antenna 
per the antenna manufactures supplied specifications, minus 10 dB, was used for all 
calculations.  This value is a very conservative estimate as gain reductions for these particular 
antennas are typically much higher in this direction. 

 
10) The antenna mounting height centerline of the proposed antennas is 114 feet above ground 

level (AGL). 
 
11) Emissions values for additional carriers were taken from the Connecticut Siting Council 

active database. Values in this database are provided by the individual carriers themselves.  
 
12) All calculations were done with respect to uncontrolled / general public threshold limits. 
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T-Mobile Site Inventory and Power Data 

Sector: A Sector: B Sector: C 
Antenna #: 1 Antenna #: 1 Antenna #: 1 

Make / Model: RFS APX16DWV-
16DWVS-E-A20 Make / Model: RFS APX16DWV-

16DWVS-E-A20 Make / Model: RFS APX16DWV-
16DWVS-E-A20 

Gain: 16.3 dBd Gain: 16.3 dBd Gain: 16.3 dBd 
Height (AGL):  114 Height (AGL):  114 Height (AGL):  114 

Frequency Bands 1900 MHz(PCS) / 
2100 MHz (AWS) Frequency Bands 1900 MHz(PCS) / 

2100 MHz (AWS) Frequency Bands 1900 MHz(PCS) / 
2100 MHz (AWS) 

Channel Count 4 Channel Count 4 Channel Count 4 
Total TX Power(W): 180 Total TX Power(W): 180 Total TX Power(W): 180 

ERP (W): 4,800.35 ERP (W): 4,800.35 ERP (W): 4,800.35 
Antenna A1 MPE% 1.48 Antenna B1 MPE% 1.48 Antenna C1 MPE% 1.48 

Antenna #: 2 Antenna #: 2 Antenna #: 2 

Make / Model: Commscope 
RV4PX306R Make / Model: Commscope 

RV4PX306R Make / Model: Commscope 
RV4PX306R 

Gain: 13.05 dBd /        
12.05 dBd Gain: 13.05 dBd /        

12.05 dBd Gain: 13.05 dBd /        
12.05 dBd 

Height (AGL):  114 Height (AGL):  114 Height (AGL):  114 

Frequency Bands 2100 MHz (AWS) / 
700 MHz Frequency Bands 2100 MHz (AWS) / 

700 MHz Frequency Bands 2100 MHz (AWS) / 
700 MHz 

Channel Count 5 Channel Count 5 Channel Count 5 
Total TX Power(W): 210 Total TX Power(W): 210 Total TX Power(W): 210 

ERP (W): 2,549.80 ERP (W): 2,644.49 ERP (W): 2,549.80 
Antenna A2 MPE% 0.91 Antenna B2 MPE% 0.91 Antenna C2 MPE% 0.91 

 

 

 

 

 

 

 

T-Mobile Sector A Total: 2.39 % 
T-Mobile Sector B Total: 2.39 % 
T-Mobile Sector C Total: 2.39 % 

 
Site Total: 5.31 % 

Site Composite MPE% 
Carrier MPE% 

T-Mobile (Per Sector Max) 2.39 % 
AT&T 2.92 % 

Site Total MPE %: 5.31 % 

T-Mobile _per sector # 
Channels 

Watts ERP 
(Per Channel) 

Height       
(feet) 

Total 
Power 
Density 

(µW/cm2) 

Frequency 
(MHz) 

Allowable 
MPE 

(µW/cm2) 

Calculated % 
MPE 

T-Mobile PCS - 1950 MHz LTE 2 1,600.12 114 9.86 PCS - 1950 MHz 1000 0.99% 

T-Mobile PCS - 1950 MHz GSM 2 800.06 114 4.93 PCS - 1950 MHz 1000 0.49% 

T-Mobile AWS - 2100 MHz LTE 2 728.03 114 4.49 AWS - 2100 MHz 1000 0.45% 

T-Mobile AWS - 2100 MHz UMTS 2 364.02 114 2.24 AWS - 2100 MHz 1000 0.22% 

T-Mobile 700 MHz LTE 1 365.70 114 1.13 700 MHz 467 0.24% 
      Total:  2.39% 
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Summary 

All calculations performed for this analysis yielded results that were within the allowable limits for 
general public exposure to RF Emissions.  

The anticipated maximum composite contributions from the T-Mobile facility as well as the site 
composite emissions value with regards to compliance with FCC’s allowable limits for general public 
exposure to RF Emissions are shown here: 

T-Mobile Sector Power Density Value (%) 
Sector A: 2.39 % 
Sector B: 2.39  % 
Sector C: 2.39 % 

T-Mobile Per Sector 
Maximum: 2.39 % 

  
Site Total: 5.31 % 

  
Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite MPE value for this site assuming all carriers present is 5.31% of the allowable 
FCC established general public limit sampled at the ground level. This is based upon values listed in the 
Connecticut Siting Council database for existing carrier emissions. 

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.  
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