
June 6, 2016 

Melanie A. Bachman  

Acting Executive Director 

Connecticut Siting Council 

10 Franklin Square 

New Britain, CT 06051 

Notice of Exempt Modification 

8 Old Bridge Road, Old Lyme, CT 06371 

Latitude- 41.32033 

Longitude- -72.34406 

Dear Ms. Bachman, 

T-Mobile currently maintains 3 existing antennas at the 196’ level of the existing 190’ transmission 

tower at 8 Old Bridge Road, Old Lyme, Connecticut. The tower is owned by Eversource Energy, formerly 

Connecticut Light & Power. The property is owned by Town of Old Lyme. T-Mobile now intends on replacing 

3 existing antennas with 3 new 700 Mhz antennas. These antennas would be installed at the existing 196’ level 

of the tower. T-Mobile also intends to add (6) 1-5/8” coax and 3 smart Bias-T’s.  

This facility was approved by the Town of Old Lyme in permit no. 99-70 on April 23, 1999. This approval did 

not include conditions. This modification complies with this approval.  

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies 16-50j-73, for 

construction that constitutes an exempt modification pursuant to R.C.S.A. 16-50j-72(b)(2). In accordance with 

R.C.S.A. 16-50j-73, a copy of this letter is being sent to Bonnie Reemsnyder, First Selectwoman for the Town 

of Old Lyme, as well as the tower owner.  

The planned modifications to the facility fall squarely within those activities explicitly provided for its 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, 

10 INDUSTRIAL AVE,  

SUITE 3 
MAHWAH NJ 07430 

PHONE:  201.684.0055 
FAX: 201.684.0066



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 with certain modifications, as

detailed in the attached structural analysis report. 

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, 

Kyle Richers 

Kyle Richers 

Transcend Wireless 

10 Industrial Ave., Suite 3 

Mahwah, New Jersey 07430 

908-447-4716 

krichers@transcendwireless.com 

Attachments: 

CC: Bonnie Reemsynder- as elected official 

Eversource Energy- as tower owner 

Town of Old Lyme- as property owner 

mailto:krichers@transcendwireless.com
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT 
EVALUATION OF HUMAN EXPOSURE POTENTIAL 

TO NON-IONIZING EMISSIONS 

T-Mobile Existing Facility 

Site ID: CT11036C 

CT036/OldLyme/ I-95/ X70 
8 Old Bridge Road 

Old Lyme, CT  06371 

February 22, 2016 

EBI Project Number: 6216000931 

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of 
FCC general public 

allowable limit: 
0.48 % 
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February 22, 2016 

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

Emissions Analysis for Site:  CT11036C – CT036/OldLyme/ I-95/ X70 

EBI Consulting was directed to analyze the proposed T-Mobile facility located at 8 Old Bridge Road, 
Old Lyme, 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 PCS and 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 8 Old Bridge 
Road, Old Lyme, 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 / UMTS 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 (AWS Band – 2100 MHz) were considered for each sector of the proposed
installation. These Channels have a transmit power of 60 Watts per Channel.

4) 1 LTE channel (700 MHz Band) was considered for each sector of the proposed installation.
This channel has a transmit power of 30 Watts.

5) Since the radios are ground mounted there are additional cabling losses accounted for. For
each RF path the following losses were calculated. 1.12 dB of additional cable loss for all 700
MHz Channels, 2.06 dB of additional cable loss for all 1900 MHz channels and 2.12 dB of
additional cable loss for all 2100 MHz channels. This is based on manufacturers
Specifications for 200 feet of 1-5/8” coax cable on each path.
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6) 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. 
 

7) For the following calculations the sample point was the top of a six 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.  
 

8) The antennas used in this modeling are the Commscope SBNHH-1D65A  for 700 MHz, 
1900 MHz (PCS) and 2100 MHz (AWS) channels.  This is based on feedback from the 
carrier with regards to anticipated antenna selection. The Commscope SBNHH-1D65A  have 
a maximum gain of 10.95 dBd at its main lobe at 700 MHz, 14.35 dBd at its main lobe at 
1900 MHz and 14.55 dBd at its main lobe at 2100 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. 

 
9) The antenna mounting height centerline of the proposed antennas is 196 feet above ground 

level (AGL). 
 
10) 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.  

 

 

 

 

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: Commscope 
SBNHH-1D65A Make / Model: Commscope 

SBNHH-1D65A Make / Model: Commscope 
SBNHH-1D65A 

Gain: 14.35 / 14.55 / 10.95 
dBd Gain: 14.35 / 14.55 / 10.95 

dBd Gain: 14.35 / 14.55 / 10.95 
dBd 

Height (AGL): 196 Height (AGL): 196 Height (AGL): 196 

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

700 MHz 
Frequency Bands 

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

700 MHz 
Frequency Bands 

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

700 MHz 
Channel Count 7 Channel Count 7 Channel Count 7 

Total TX Power(W): 270 Total TX Power(W): 270 Total TX Power(W): 270 
ERP (W): 4,454.81 ERP (W): 4,454.81 ERP (W): 4,454.81 

Antenna A1 MPE% 0.48 Antenna B1 MPE% 0.48 Antenna C1 MPE% 0.48 

Site Composite MPE% 
Carrier MPE% 

T-Mobile (Per Sector Max) 0.48 % 
No Additional Carriers On 

Site 
NA 

Site Total MPE %: 0.48 % 

T-Mobile Sector 1 Total: 0.48 % 
T-Mobile Sector 2 Total: 0.48 % 
T-Mobile Sector 3 Total: 0.48 % 

Site Total: 0.48 % 

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 2100 MHz (AWS) LTE 2 1049.91 196 2.09 2100 1000 0.21 % 

T-Mobile 1900 MHz (PCS) GSM/UMTS 2 508.30 196 1.01 1900 1000 0.10 % 

T-Mobile 2100 MHz (AWS) UMTS 2 524.95 196 1.05 2100 1000 0.10 % 

T-Mobile 700 MHz LTE 1 288.48 196 0.29 700 467 0.06 % 

Total:  0.48% 



                  EBI Consulting 
                                                             environmental | engineering | due diligence 
 
 

 
21 B Street  .  Burlington, MA   01803      .         Tel:  (781) 273.2500       .        Fax:  (781) 273.3311 

 

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 1: 0.48 % 
Sector 2: 0.48  % 

Sector 3 : 0.48 % 
T-Mobile Per Sector 

Maximum: 
0.48 % 

  
Site Total: 0.48 % 

  
Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite MPE value for this site assuming all carriers present is 0.48% 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.  

 

 

 

Scott Heffernan 
RF Engineering Director    
 
EBI Consulting 
21 B Street 
Burlington, MA  01803 
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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 190.0’ tall double circuit 

steel tower designated as a type “River Crossing”. 

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

Tables 1 and 2 below and the 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 

196 196 

3 Commscope SBNHH-1D65A 

12 1-5/8 2 3 Commscope ATSBT-TOP-MF-4G (Bias T) 

6 Ericsson KRY 112 489/2 (TMA) 

Notes: 

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

2) Coax to be installed on existing coax brackets using stackable snap-ins. 

 

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 

196 196 3 RFS APX16DWV_16DWVS 6 1-5/8 2 

Notes: 

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

2) Existing antennas to be removed – coax to remain. 

 

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 7#8 Alumoweld 0 240 1035 3836 1035 

Conductor #1 477 ACSR 30/7 (Hen) 0 240 1035 3836 1035 

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 1.1 1.65 - 

NESC 250C (Extreme Wind) 0 120 1.0 1.0 1.0 1.0 2 

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 R.D. Coombs & Co., 1938 
01503-50003 – Sheets C1485 
E1, E2, E3 

Eversource 

Structure Fabrication Drawings R.D. Coombs & Co., 1938 
01503-50003 – Sheets C1485   
1-6 

Eversource 

Structure Foundation Drawing CL&P, 1938 01503-60002 Eversource 

Structure Foundation Modification 
Drawing 

Northeast Utilities Service Co., 02/03/1968 01503-42001 Eversource 

RF Data Sheet CT11036C, 12/18/2015 CT11036C_L700_V1 T-Mobile 

Modification Drawings Sheets T-1, N-1, MI-1, S-1 A31216-0005.002.6280 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 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 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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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. Pipe mast and utility tower will be in plumb condition. 

8. 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. 

9. 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). 

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 19Y NESC 250C (Extreme Wind) 77 

Vertical “X” Bracing / Diagonal Members 54P NESC 250C (Extreme Wind) 97 

Horizontal Members & Hangers 62P NESC 250B (Heavy) 71 

Tower – Supplemental Analysis – Direct Mount 

Element Type Load Case Usage (%) 

Leg Members Supporting Antenna Mounts NESC 250C (Extreme Wind) 77 

 

Maximum Structure Element Usage = 97 

Structure Result = Pass 

Notes: 

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

2) See “Appendix D – Supplemental Calculations” for calculations supporting the % capacity used. 
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Table 7 – Maximum Structure Foundation Usages
1

Foundation Analysis 

Load Case Usage (%) 

Uplift Pier – Uplift Check Maximum Forces All Cases 85 

Uplift Pier – Bearing Check Maximum Forces All Cases 81 

Uplift Pier – Overturning Check Maximum Forces All Cases 68 

Uplift Pier – Sliding Check Maximum Forces All Cases 22 

Compression Pier – Uplift Check Maximum Forces All Cases 57 

Compression Pier – Bearing Check Maximum Forces All Cases 28 

Compression Pier – Overturning Check Maximum Forces All Cases 9 

Compression Pier – Sliding Check Maximum Forces All Cases 14 

Maximum Foundation Usage = 85 

Foundation Result = Pass 

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 (%) 

6” Schedule 80 Mast TIA/EIA – High Wind 57 

HSS Braces TIA/EIA – High Wind 36 

Mast Connection to CL&P Tower
3
 TIA/EIA – High Wind 45 

Maximum Antenna Mount Usage = 57 

Antenna Mount Result = Pass 

Notes: 

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

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

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

4.1) Recommendations 

Install proposed antenna mount and tower reinforcing as per drawings in Appendix A. 

5) CONCLUSION

The modified tower and foundation have sufficient capacity to support the proposed equipment along with the 

existing wire loads described herein. The proposed antenna mount has sufficient capacity to support the 

proposed equipment as 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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APPENDIX A 

STRUCTURE PHOTOS /  
MODIFICATION DRAWING PACKAGE 
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Job : Spec. Number  Sheet  of

Description:  Computed by  Date    3/24/16

 Checked by  Date    

INPUT DATA TOWER ID: 

Structure Height (ft) : 190

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

Tower Type : Extreme Wind Model : PCS Addition

Shield Wire Properties:
BACK AHEAD

NAME = 3/8 AW 3/8 AW
DESCRIPTION = 3/8 3/8

STRANDING = 7 #8 Al Weld 7 #8 Al Weld
DIAMETER = 0.385 in 0.385 in

WEIGHT = 0.262 lb/ft 0.262 lb/ft

Conductor Properties:
BACK AHEAD

NAME = HEN HEN

477.000 477.000
30/7 ACSR 30/7 ACSR

DIAMETER = 0.883 in 0.883 in
WEIGHT = 0.747 lb/ft 0.747 lb/ft

Insulator Weight = 200 lbs Broken Wire Side = AHEAD SPAN

Horizontal Line Tensions:

BACK AHEAD
Shield Conductor Shield Conductor
8,000 12,000 8,000 12,000
7,040 10,229 6,782 13,213

na na na na
na na na na
na na na na

6,640 7,913 2,433 4,804

Line Geometry:

SUM
LINE ANGLE (deg) = BACK: 12 AHEAD: 12 25

WIND SPAN (ft) = BACK: 240 AHEAD: 1,035 1,275
WEIGHT SPAN (ft) = BACK: 3,836 AHEAD: 1,035 4,870

NESC W/O OLF = 
60 DEG F NO WIND = 

Dist CT-River east

Number of 
Conductors 
per phase

1
Number of 

Conductors per 
phase

1

NESC HEAVY = 
EXTREME WIND = 

LONG. WIND = 
250D COMBINED = 

Suspension

Strain

om\data\UserData\UsersBER\grayrd\Desktop\PCS FOLDER\PCS TOOLS\Transmission Wire Loading Worksheet (OTRM 160).xlsx Last Modified 05/28/08

jantoszewski
Text Box
NOTE: Higher tension is in the span over the river so longitudinal pull is towards the river.
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Job : Spec. Number  Sheet  of

Description:  Computed by  Date    3/24/16

 Checked by  Date    

WIRE LOADING AT ATTACHMENTS TOWER ID: 

Wind Span = 1,275 ft Broken Wire Span = AHEAD SPAN
Weight Span = 4,870 ft Type of Insulator Attachment = STRAIN

Total Angle = 25 degrees

1. NESC RULE 250B Heavy Loading:

Horizontal Longitudinal Vertical Horizontal Longitudinal Vertical
Shield Wire = 7,073 lb   0 lb   5,932 lb   3,078 lb   12,899 lb   4,672 lb   
Conductor = 10,402 lb   0 lb   12,339 lb   4,578 lb   19,349 lb   9,545 lb   

2. NESC RULE 250C Transverse Extreme Wind Loading:

Horizontal Longitudinal Vertical
Shield Wire = 4,568 lb   252 lb   1,275 lb   
Conductor = 8,726 lb   2,916 lb   4,038 lb   

3. NESC RULE 250C Longitudinal Extreme Wind Loading:

Horizontal Longitudinal Vertical
Shield Wire = #VALUE! #VALUE! 1,275 lb   
Conductor = #VALUE! #VALUE! 4,038 lb   

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

Horizontal Longitudinal Vertical
Shield Wire = #VALUE! #VALUE! 9,663 lb   
Conductor = #VALUE! #VALUE! 15,442 lb   

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

Horizontal Longitudinal Vertical
Shield Wire = #VALUE! #VALUE! 3,955 lb   
Conductor = #VALUE! #VALUE! 8,226 lb   

6. 60 Deg. F, No Wind

Horizontal Longitudinal Vertical
Shield Wire = 1,925 lb   4,111 lb   1,275 lb   
Conductor = 2,698 lb   3,038 lb   4,038 lb   

7. Construction
Horizontal Longitudinal Vertical

Shield Wire = 1,925 lb   4,111 lb   1,275 lb   
Conductor = 2,698 lb   3,038 lb   4,038 lb   

INTACT CONDITION BROKEN WIRE CONDITION

Dist CT-River east

om\data\UserData\UsersBER\grayrd\Desktop\PCS FOLDER\PCS TOOLS\Transmission Wire Loading Worksheet (OTRM 160).xlsx Last Modified 05/28/08
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Job : Spec. Number  Sheet  of

Description:  Computed by  Date    3/24/16

 Checked by  Date    

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

om\data\UserData\UsersBER\grayrd\Desktop\PCS FOLDER\PCS TOOLS\Transmission Wire Loading Worksheet (OTRM 160).xlsx Last Modified 05/28/08



LC 1 HORIZONTAL LONGITUDINAL VERTICAL
NESC Heavy shield - back 3077.745272 12899.45061 4672.039358

shield - ahead 3994.846106 -12899.45061 1260.250794
SHIELD - SUM 7072.591378 0 5932.290152

conductor - back 4577.717909 19349.17591 9544.971148
conductor - ahead 5824.577742 -19349.17591 2793.767996

CONDUCTOR - SUM 10402.29565 0 12338.73914
LC 2 HORIZONTAL LONGITUDINAL VERTICAL

Extreme Wind shield - back 1801.736319 6879.706989 1004.1339
shield - ahead 2766.749379 -6627.581364 270.85828

SHIELD - SUM 4568.485699 252.1256255 1274.99218
conductor - back 2876.778039 9996.096988 3065.1185

conductor - ahead 5848.730697 -12912.15461 972.8462
CONDUCTOR - SUM 8725.508736 -2916.057622 4037.9647

LC 3 HORIZONTAL LONGITUDINAL VERTICAL
Long. Wind shield - back #VALUE! #VALUE! 1004.1339

shield - ahead #VALUE! #VALUE! 270.85828
SHIELD - SUM #VALUE! #VALUE! 1274.99218

conductor - back #VALUE! #VALUE! 3065.1185
conductor - ahead #VALUE! #VALUE! 972.8462

CONDUCTOR - SUM #VALUE! #VALUE! 4037.9647
LC 4 HORIZONTAL LONGITUDINAL VERTICAL

RULE 250D shield - back #VALUE! #VALUE! 7610.064347
shield - ahead #VALUE! #VALUE! 2052.763023

SHIELD - SUM #VALUE! #VALUE! 9662.82737
conductor - back #VALUE! #VALUE! 12046.32213

conductor - ahead #VALUE! #VALUE! 3395.464706
CONDUCTOR - SUM #VALUE! #VALUE! 15441.78684

LC 5 HORIZONTAL LONGITUDINAL VERTICAL
NESC w/o OLF's shield - back #VALUE! #VALUE! 3114.692906

shield - ahead #VALUE! #VALUE! 840.167196
SHIELD - SUM #VALUE! #VALUE! 3954.860102

conductor - back #VALUE! #VALUE! 6363.314099
conductor - ahead #VALUE! #VALUE! 1862.511998

CONDUCTOR - SUM #VALUE! #VALUE! 8225.826096
LC 6 HORIZONTAL LONGITUDINAL VERTICAL

Raking shield - back 1408.859743 6488.814547 1004.1339
shield - ahead 516.2282764 -2377.603282 270.85828

SHIELD - SUM 1925.088019 4111.211265 1274.99218
conductor - back 1678.96192 7732.829745 3065.1185

conductor - ahead 1019.301537 -4694.618235 972.8462
CONDUCTOR - SUM 2698.263457 3038.21151 4037.9647

LC 6 HORIZONTAL LONGITUDINAL VERTICAL
shield - back 1408.859743 6488.814547 1004.1339

shield - ahead 516.2282764 -2377.603282 270.85828
SHIELD - SUM 1925.088019 4111.211265 1274.99218

conductor - back 1678.96192 7732.829745 3065.1185
conductor - ahead 1019.301537 -4694.618235 972.8462

CONDUCTOR - SUM 2698.263457 3038.21151 4037.9647

60 DEG F NO WIND

om\data\UserData\UsersBER\grayrd\Desktop\PCS FOLDER\PCS TOOLS\Transmission Wire Loading Worksheet (OTRM 160).xlsx Last Modified 05/28/08
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Equipment Loads (Tubular Pole on Lattice Structure) 

Constants NESC Shape Factors: 

≔hlattice ⋅190 ft height of lattice structure ≔CdR 1.3 ≔CdF 1.6 ≔Cdcoax 1.45

≔hmast ⋅198 ft Top of Mast AGL
NESC Overload Factors: 

≔bmast ⋅175 ft Bot. of Mast AGL
≔OLF250BV 1.5 250B Vertical OLF

≔zequip ⋅196 ft elevation of equip.
≔OLF250BT 2.5 250B Transverse Wind OLF

≔zcoax ⋅185.5 ft elevation to CL of coax section 
for TIA wind (linear appurtance) ≔OLF250CV 1.0 250C Vertical OLF

≔zpipe ⋅186.5 ft elevation to CL of pipe 
section for TIA wind

≔OLF250CT 1.0 250C Transverse Wind OLF

≔rice ⋅0.5 in Radial Ice, Tia & NESC

≔Id ⋅57 pcf Ice Density

TIA/EIA Wind NESC Wind

≔Vtia 85 TIA Basic Wind Speed ≔Vnesc 120 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

0.284

≔Bs =――――――――
1

⎛
⎜
⎜
⎝

+1 ――――――

⋅0.56
⎛
⎜⎝

⋅0.67 ――
hmast

ft

⎞
⎟⎠

220

⎞
⎟
⎟
⎠

0.748 NESC Factors, 
Table 250-3

NESC Constant, 
Table 250-3≔kv 1.43

Calculated GRF, 
Table 250-3=GH 1.117 Calculated GRF, 

Sec. 2.3.4.1
≔GRF =――――――

⎛⎝ +1 ⎛⎝ ⋅⋅2.7 Es Bs

0.5⎞⎠⎞⎠

kv

2
0.813

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 1.397 Final GRF of pole on 
lattice, Sec. 2.3.4.4

≔G'RF =⋅GRF mgrf 1.016 Calculated GRF 
for 250C

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

Calculated kz 
per Table 250-2≔Kzequip =

⎛
⎜⎝
――
zequip

⋅33 ft

⎞
⎟⎠

―
2

7

1.664 ≔kz =⋅2.01
⎛
⎜⎝
―――

hmast

⋅900 ft

⎞
⎟⎠

⎛
⎜⎝
――
2

9.5

⎞
⎟⎠

1.461

Section Average 
Height Above Ground 
for Wind Load

≔Kzcoax =
⎛
⎜⎝
――
zcoax

⋅33 ft

⎞
⎟⎠

―
2

7

1.638

Section Average 
Height Above Ground 
for Wind Load

≔Kzpipe =
⎛
⎜⎝
――

zpipe

⋅33 ft

⎞
⎟⎠

―
2

7

1.64

TIA/EIA Wind Pressure: NESC Wind Pressure: 

≔qziceequip =⋅⋅⋅0.00256 psf Vi.tia

2
Kzequip 23.3 psf ≔qz250B =⋅⋅⋅0.00256 Vi.nesc

2
I psf 4.0 psf

≔qzequip =⋅⋅⋅0.00256 psf Vtia

2
Kzequip 30.8 psf ≔qz250C =⋅⋅⋅⋅0.00256 kz Vnesc

2
I psf 53.9 psf

≔qzicecoax =⋅⋅⋅0.00256 psf Vi.tia

2
Kzcoax 23 psf

≔qzcoax =⋅⋅⋅0.00256 psf Vtia

2
Kzcoax 30.3 psf

≔qzicepipe =⋅⋅⋅0.00256 psf Vi.tia

2
Kzpipe 23 psf

≔qzpipe =⋅⋅⋅0.00256 psf Vtia

2
Kzpipe 30.3 psf

≔qzicecomp =⋅⋅⋅0.00256 psf Vi.tia

2
Kzpipe 23.0 psf

≔qzcomp =⋅⋅⋅0.00256 psf Vtia

2
Kzpipe 30.3 psf

Columbus

250 E Broad St, Suite 600

Columbus, OH 43215 

Phone 614.221.6679 
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Pipe Extension Loads

Constants

≔OD ⋅6.625 in outer diameter of pipe riser

≔Lpipe 23 ft Length of pipe riser

≔MemberLabelpipe “M1” Member Label in Risa

≔Weight.icepipe =⋅⋅Id ―
π

4

⎛
⎝ −⎛⎝ +OD ⋅2 rice⎞⎠

2

OD
2 ⎞

⎠ 4.4 plf

≔SApipe =OD 0.552 ft Projected Surface Area of Pipe

≔SAicepipe =+OD ⎛⎝ ⋅2 rice⎞⎠ 0.635 ft Projected Surface Area of Pipe with Ice

TIA/EIA Wind: NESC Wind: 

≔Wind.250Bpipe =⋅⋅qz250B CdR SAicepipe 3.3 plf
≔Arpipe =――

Lpipe

OD
41.66

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 39.3 plf

Wind Pressure Below Top of Tower:

Table 1 ≔Wind.250Cpipe.Below =⋅⋅⋅qz250C GRF CdR SApipe 31.4 plf

≔Wind.TIApipe =⋅⋅⋅qzpipe G'H Capipe SApipe 28.1 plf

≔IceWind.TIApipe =⋅⋅⋅qzicepipe G'H Capipe SAicepipe 24.5 plf
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250 E Broad St, Suite 600

Columbus, OH 43215 

Phone 614.221.6679 
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Mast Component Loads
≔a ‥1 3 <----- input number of component slots used

Component Description

1. 5x5x1/4 Hor Tube ≔Cdcomp
1

CdF ≔Wcomp
1

⋅5 in ≔Hcomp
1

⋅5 in ≔Lcomp
1
7.25 ft ≔MemLabelcomp

1
“M2”

2. 5x5x1/4 Vert Tube ≔Cdcomp
2

CdF ≔Wcomp
2

⋅5 in ≔Hcomp
2

⋅5 in ≔Lcomp
2
12 ft ≔MemLabelcomp

2
“M8”

3. 5x5x1/4 Hor Tube ≔Cdcomp
3

CdF ≔Wcomp
3

⋅5 in ≔Hcomp
3

⋅5 in ≔Lcomp
3
7.25 ft ≔MemLabelcomp

3
“M3”

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
⎞
⎠

4.4

4.4

4.4

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
plf

≔SAcomp
a

=max ⎛
⎝

,Wcomp
a

Hcomp
a
⎞
⎠

0.4

0.4

0.4

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
ft ≔SAicecomp

a
=+max ⎛

⎝
,Wcomp

a
Hcomp

a
⎞
⎠

⋅2 rice

0.5

0.5

0.5

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
ft

≔Arcomp
a

=――――――

Lcomp
a

max ⎛
⎝

,Wcomp
a

Hcomp
a
⎞
⎠

17.4

28.8

17.4

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦

≔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

1.7

2

1.7

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦

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

≔IceWind.TIAcomp
a

=⋅⋅⋅qzicecomp G'H Cacomp
a

SAicecomp
a

28.0

32.1

28.0

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
plf

≔Wind.TIAcomp
a

=⋅⋅⋅qzcomp G'H Cacomp
a

SAcomp
a

30.8

35.3

30.8

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
plf

NESC Wind: 

≔Wind.250Bcomp
a

=⋅⋅qz250B Cdcomp
a
max ⎛

⎝
,Wcomp

a
Hcomp

a
⎞
⎠

2.7

2.7

2.7

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
plf

≔Wind.250Ccomp
a

=⋅⋅⋅qz250C GRF Cdcomp
a
max ⎛

⎝
,Wcomp

a
Hcomp

a
⎞
⎠

29.2

29.2

29.2

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
plf
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Mount Load ≔b ‥1 1 <----- input number of mount slots used

TIA/EIA-222-F 
Table 3

NESC Shape 
Factor1. Clamp-On Tri-Antenna Mount

≔Amount
1

⋅5 ft
2

≔Aicemount
1

⋅6 ft
2

≔WTmount
1

⋅265 lb ≔WTicemount
1

⋅27 lb ≔Camount
1
1.2 ≔Cdmount

1
CdF

2. Not Used

≔Amount
2

⋅0 ft
2

≔Aicemount
2

⋅0 ft
2

≔WTmount
2

⋅0 lb ≔WTicemount
2

⋅0 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

234.5[[ ]] lbf

≔Wind.TIAmount
b

=⋅⋅⋅qzequip G'H Camount
b

Amount
b

257.8[[ ]] lbf

NESC Wind: 

≔Wind.250Bmount
b

=⋅⋅qz250B Cdmount
b

Aicemount
b

38.3[[ ]] lbf

≔Wind.250Cmount
b

=⋅⋅⋅qz250C G'RF Cdmount
b

Amount
b

437.9[[ ]] lbf
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Equipment Loads

Equipment Description ≔i ‥1 3 <----- input number of equip slots used

1. SBNHH-1D65A ≔QTYeq
1
3 ≔Leq

1
⋅55.0 in ≔Weq

1
⋅11.9 in ≔teq

1
⋅7.1 in ≔WTeq

1
⋅47.4 lbf

2. ATSBT-TOP-MF-4G ≔QTYeq
2
3 ≔Leq

2
⋅5.63 in ≔Weq

2
⋅3.7 in ≔teq

2
⋅2.0 in ≔WTeq

2
⋅1.8 lbf

3. KRY 112 489/2 ≔QTYeq
3
6 ≔Leq

3
⋅11.0 in ≔Weq

3
⋅6.1 in ≔teq

3
⋅3.94 in ≔WTeq

3
⋅15.4 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

142.2

5.4

92.4

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
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
⎞
⎠

119.2

5.1

31.0

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
lbf

≔SAeq
i

=⋅Leq
i

Weq
i

4.5

0.1

0.5

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
ft
2

≔Aeq
i

=⋅SAeq
i

QTYeq
i

13.6

0.4

2.8

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
ft
2

≔SAiceeq
i

=⋅⎛
⎝

+Leq
i

⋅2 rice⎞
⎠

⎛
⎝

+Weq
i

⋅2 rice⎞
⎠

5.0

0.2

0.6

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
ft
2

≔Aiceeq
i

=⋅SAiceeq
i

QTYeq
i

15.1

0.6

3.6

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
ft
2

≔Areq
i

=――

Leq
i

Weq
i

4.6

1.5

1.8

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦

1.4⎡ ⎤
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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

1.4

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦

TIA/EIA-222-F, Table 3

TIA/EIA Wind: 

≔IceWind.TIAequip
i

=⋅⋅⋅qziceequip G'H Caeq
i

Aiceeq
i

686.3

29.6

161.9

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
lbf

≔Wind.TIAequip
i

=⋅⋅⋅qzequip G'H Caeq
i

Aeq
i

820.4

26.1

168.2

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
lbf

NESC Wind: 

≔Wind.250Bequip
i

=⋅⋅qz250B CdF Aiceeq
i

96.2

4.1

22.7

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
lbf

≔Wind.250Cequip
i

=⋅⋅⋅qz250C G'RF CdF Aeq
i

1194.1

38.0

244.8

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦
lbf
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Coax Loads

Coax Cable Description ≔k ‥1 2 <----- input number of coax cable slots used

1. Heliax 1-5/8"ø ≔QTYcoax
1
6 ≔NPcoax

1
6 ≔ODcoax

1
⋅1.98 in ≔WTcoax

1
⋅0.92 plf ≔Lcoax

1
⋅23 ft

2. Heliax 1-5/8"ø ≔QTYcoax
2
12 ≔NPcoax

2
0 ≔ODcoax

2
⋅1.98 in ≔WTcoax

2
⋅0.92 plf ≔Lcoax

2
⋅23 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

1.0

0.0

⎡
⎢⎣

⎤
⎥⎦
ft

Input coax vertical 
span between 
attachment joints for 
PLS Loads

≔coaxspan ⋅

26.75

19.75

16.25

16.58

12.33

8

8

8

7.79

7.04

5.88

8.63

12

12

6

⎡
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎦

ft

≔SAicecoax
k

=‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|

|

|
|
|
|
|

|

if

else

＝NPcoax
k
0

‖
‖ 0

‖
‖‖

⎛
⎝

+⎛
⎝

⋅NPcoax
k

ODcoax
k
⎞
⎠

⎛⎝ ⋅2 rice⎞⎠⎞
⎠

1.1

0.0

⎡
⎢⎣

⎤
⎥⎦
ft

≔Weightcoax
k

=⋅WTcoax
k

QTYcoax
k

5.5

11.0

⎡
⎢⎣

⎤
⎥⎦
plf

≔Weight.Icecoax
k

=
⎛
⎜⎝

⋅⋅⋅―
π

4

⎛
⎜⎝

−⎛
⎝

+ODcoax
k

⋅2 rice⎞
⎠

2

ODcoax
k

2 ⎞
⎟⎠

QTYcoax
k

Id

⎞
⎟⎠

9.3

18.5

⎡
⎢⎣

⎤
⎥⎦
plf
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≔Arcoax
k

=―――

Lcoax
k

ODcoax
k

139.4

139.4

⎡
⎢⎣

⎤
⎥⎦

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

1.2

⎡
⎢⎣

⎤
⎥⎦

TIA/EIA-222-F, Table 3

TIA/EIA Wind: 

≔IceWind.TIAcoax
k

=⋅⋅⋅qzicecoax G'H Cacoax
k

SAicecoax
k

41.3

0.0

⎡
⎢⎣

⎤
⎥⎦
plf

≔Wind.TIAcoax
k

=⋅⋅⋅qzcoax G'H Cacoax
k

SAcoax
k

50.3

0.0

⎡
⎢⎣

⎤
⎥⎦
plf
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NESC Wind for Coax on Pipe Mast Risa Model: 

≔Wind.250Bcoax.pipe
k

=⋅⋅qz250B Cdcoax SAicecoax
k

6.2

0.0

⎡
⎢⎣

⎤
⎥⎦
plf

≔Wind.250Ccoax.pipe.Above
k

=⋅⋅⋅qz250C G'RF Cdcoax SAcoax
k

78.6

0.0

⎡
⎢⎣

⎤
⎥⎦
plf

≔Wind.250Ccoax.pipe.Below
k

=⋅⋅⋅qz250C GRF Cdcoax SAcoax
k

62.9

0.0

⎡
⎢⎣

⎤
⎥⎦
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
Columbus
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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

BLC 3 Weight of Ice on Mast & Equipment

Columbus
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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

BLC 4 TIA_X-dir - Wind w/ Ice

Columbus
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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

BLC 5 TIA_X dir Wind w/o Ice
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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

BLC 6 TIA_Z dir Wind w/ Ice
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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
Columbus
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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
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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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Paul J. Ford and Company

JRA

31216-0005.002.6280

T-Mobile CT11036C - Antenna Mast

SK - 1

Mar 25, 2016 at 10:58 AM

Antenna Mount_TIA_NESC.r3d

N1                              
N2                              

N3                              

N5                              

M4                              

M3                              

M2                              

M1                              

N9                              

N10                             

N11                             

N12                             

N13                             

P
IP

E
_
6
.0

XHSS5x5x4

HSS5x5x4

HSS5x5x4

HSS5x5x4

HSS5x5x4

HSS5x5x4

H
S

S
5
x
5
x
4

Y

XZ

Envelope Only Solution



Paul J. Ford and Company

JRA

31216-0005.002.6280

T-Mobile CT11036C - Antenna Mast

SK - 2

Mar 25, 2016 at 11:02 AM

Antenna Mount_TIA_NESC.r3d

N1                              
N2                              

N3                              

N5                              

M4                              

M3                              

M2                              

M1                              

N9                              

N10                             

N11                             

N12                             

N13                             

-44.3lb/ft

-4.4lb/ft24.5lb/ft41.3lb/ft

-4.4lb/ft

-4.4lb/ft

-4.4lb/ft32.1lb/ft

-687.3lb

1112.3lb

Y

XZ

Loads: LC 1, TIA_X-dir - Wind w/ Ice                                                        
Envelope Only Solution



Paul J. Ford and Company

JRA

31216-0005.002.6280

T-Mobile CT11036C - Antenna Mast

SK - 3

Mar 25, 2016 at 11:02 AM

Antenna Mount_TIA_NESC.r3d

N1                              
N2                              

N3                              

N5                              

M4                              

M3                              

M2                              

M1                              

N9                              

N10                             

N11                             

N12                             

N13                             

-16.5lb/ft28.1lb/ft50.3lb/ft
35.3lb/ft

-505lb1272.5lb

Y

XZ

Loads: LC 2, TIA_X-dir - Wind w/o Ice                                                       
Envelope Only Solution



Paul J. Ford and Company

JRA

31216-0005.002.6280

T-Mobile CT11036C - Antenna Mast

SK - 4

Mar 25, 2016 at 11:02 AM

Antenna Mount_TIA_NESC.r3d

N1                              
N2                              

N3                              

N5                              

M4                              

M3                              

M2                              

M1                              

N9                              

N10                             

N11                             

N12                             

N13                             

-44.3lb/ft

-4.4lb/ft 24.5lb/ft41.3lb/ft

-4.4lb/ft 28lb/ft

-4.4lb/ft 28lb/ft

-4.4lb/ft 32.1lb/ft

-687.3lb

1112.3lb

Y

XZ

Loads: LC 3, TIA_Z-dir - Wind w/ Ice                                                        
Envelope Only Solution
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JRA
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T-Mobile CT11036C - Antenna Mast

SK - 5

Mar 25, 2016 at 11:02 AM

Antenna Mount_TIA_NESC.r3d

N1                              
N2                              

N3                              
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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
Accelerated Solver

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

AISC 14th(360-10): ASD
Yes(Iterative)
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

Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm (\1E...Density[k/ft... Yield[ksi] Ry Fu[ksi] Rt

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

Hot Rolled Steel Section Sets

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

1 Mast PIPE_6.0X Beam Pipe A53 Gr. B Typical 7.83 38.3 38.3 76.6
2 Brace HSS5x5x4 Beam Tube A500 Gr.46 Typical 4.3 16 16 25.8

Joint Coordinates and Temperatures

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

1 N1 0 175 -.5 0
2 N2 0 175 0 0
3 N3 0 187 0 0
4 N5 0 198 -.5 0
5 M4 -3.625 175 0 0
6 M3 3.625 175 0 0
7 M2 -3.625 187 0 0
8 M1 3.625 187 0 0
9 N9 -3.625 175 .75 0
10 N10 3.625 175 .75 0
11 N11 -3.625 187 .75 0
12 N12 3.625 187 .75 0
13 N13 0 187 -.5 0
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Joint Boundary Conditions

Joint Label X [k/in] Y [k/in] Z [k/in] X Rot.[k-ft/rad] Y Rot.[k-ft/rad] Z Rot.[k-ft/rad]

1 M1
2 M3
3 M4
4 M2
5 N3
6 N2
7 N9 Reaction Reaction Reaction
8 N10 Reaction Reaction Reaction
9 N11 Reaction Reaction Reaction
10 N12 Reaction Reaction Reaction
11 N13
12 N1

Member Primary Data

Label I Joint J Joint K Joint Rotate... Section/Shape Type Design List Material Design Rules

1 M1 N1 N5 Mast Beam Pipe A53 Gr. B Typical
2 M2 M1 M2 Brace Beam Tube A500 Gr.46 Typical
3 M3 M3 M4 Brace Beam Tube A500 Gr.46 Typical
4 M4 M2 N11 Brace Beam Tube A500 Gr.46 Typical
5 M5 M1 N12 Brace Beam Tube A500 Gr.46 Typical
6 M6 M4 N9 Brace Beam Tube A500 Gr.46 Typical
7 M7 M3 N10 Brace Beam Tube A500 Gr.46 Typical
8 M8 N2 N3 Brace Beam Tube A500 Gr.46 Typical
9 M9 N3 N13 RIGID None None RIGID Typical
10 M10 N2 N1 RIGID None None RIGID Typical

Basic Load Cases

BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distribut...Area(M... Surface...

1 Self Weight (Mast Members) None -1.07
2 Weight of Equipment None 10 6
3 Weight of Ice on Mast and Equip. None 10 10
4 TIA_X-dir - Wind w/ Ice None 10 10
5 TIA_X-dir - Wind w/o Ice None 10 10
6 TIA_Z-dir - Wind w/ Ice None 10 10
7 TIA_Z-dir - Wind w/o Ice None 10 10
8 NESC 250B_X-dir - Wind w/ Ice None 10 10
9 NESC 250C_X-dir - Wind w/o Ice None 10 17

Load Combinations

Description S...PDelta SRSS B...F... B...F... B...F... B...F... B...F... B...F... B...F... B...F... B...F... B...F...

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

6 NESC 250C_X-dir - Wind w/o ... Y 1 1 2 1 9 1
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Member Point Loads (BLC 2 : Weight of Equipment)

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

1 M1 Y -265 21
2 M1 Y 0 21
3 M1 Y 0 21
4 M1 Y 0 21
5 M1 Y -142.2 21
6 M1 Y -5.4 21
7 M1 Y -92.4 21
8 M1 Y 0 21
9 M1 Y 0 21
10 M1 Y 0 21

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

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

1 M1 Y -27 21
2 M1 Y 0 21
3 M1 Y 0 21
4 M1 Y 0 21
5 M1 Y -119.2 21
6 M1 Y -5.1 21
7 M1 Y -31 21
8 M1 Y 0 21
9 M1 Y 0 21
10 M1 Y 0 21

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

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

1 M1 X 234.5 21
2 M1 X 0 21
3 M1 X 0 21
4 M1 X 0 21
5 M1 X 686.3 21
6 M1 X 29.6 21
7 M1 X 161.9 21
8 M1 X 0 21
9 M1 X 0 21
10 M1 X 0 21

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

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

1 M1 X 257.8 21
2 M1 X 0 21
3 M1 X 0 21
4 M1 X 0 21
5 M1 X 820.4 21
6 M1 X 26.1 21
7 M1 X 168.2 21
8 M1 X 0 21
9 M1 X 0 21
10 M1 X 0 21

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

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

1 M1 Z 234.5 21
2 M1 Z 0 21
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Member Point Loads (BLC 6 : TIA_Z-dir - Wind w/ Ice) (Continued)

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

3 M1 Z 0 21
4 M1 Z 0 21
5 M1 Z 686.3 21
6 M1 Z 29.6 21
7 M1 Z 161.9 21
8 M1 Z 0 21
9 M1 Z 0 21
10 M1 Z 0 21

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

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

1 M1 Z 257.8 21
2 M1 Z 0 21
3 M1 Z 0 21
4 M1 Z 0 21
5 M1 Z 820.4 21
6 M1 Z 26.1 21
7 M1 Z 168.2 21
8 M1 Z 0 21
9 M1 Z 0 21
10 M1 Z 0 21

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

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

1 M1 X 38.3 21
2 M1 X 0 21
3 M1 X 0 21
4 M1 X 0 21
5 M1 X 96.2 21
6 M1 X 4.1 21
7 M1 X 22.7 21
8 M1 X 0 21
9 M1 X 0 21
10 M1 X 0 21

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

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

1 M1 X 437.9 21
2 M1 X 0 21
3 M1 X 0 21
4 M1 X 0 21
5 M1 X 1194.1 21
6 M1 X 38 21
7 M1 X 244.8 21
8 M1 X 0 21
9 M1 X 0 21
10 M1 X 0 21

Member Distributed Loads (BLC 2 : Weight of Equipment)

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

1 M1 Y -5.5 -5.5 0 21
2 M1 Y -11 -11 0 21
3 M1 Y 0 0 0 21
4 M1 Y 0 0 0 21
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Member Distributed Loads (BLC 2 : Weight of Equipment) (Continued)

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

5 M1 Y 0 0 0 21
6 M1 Y 0 0 0 21

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

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

1 M1 Y -4.4 -4.4 0 0
2 M1 Y -9.3 -9.3 0 21
3 M1 Y -18.5 -18.5 0 21
4 M1 Y 0 0 0 21
5 M1 Y 0 0 0 21
6 M1 Y 0 0 0 21
7 M1 Y 0 0 0 21
8 M2 Y -4.4 -4.4 0 0
9 M8 Y -4.4 -4.4 0 0
10 M3 Y -4.4 -4.4 0 0

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

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

1 M1 PX 24.5 24.5 0 0
2 M1 PX 41.3 41.3 0 21
3 M1 PX 0 0 0 21
4 M1 PX 0 0 0 21
5 M1 PX 0 0 0 21
6 M1 PX 0 0 0 21
7 M1 PX 0 0 0 21
8 M2 PX 28 28 0 0
9 M8 PX 32.1 32.1 0 0
10 M3 PX 28 28 0 0

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

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

1 M1 PX 28.1 28.1 0 0
2 M1 PX 50.3 50.3 0 21
3 M1 PX 0 0 0 21
4 M1 PX 0 0 0 21
5 M1 PX 0 0 0 21
6 M1 PX 0 0 0 21
7 M1 PX 0 0 0 21
8 M2 PX 30.8 30.8 0 0
9 M8 PX 35.3 35.3 0 0
10 M3 PX 30.8 30.8 0 0

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

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

1 M1 PZ 24.5 24.5 0 0
2 M1 PZ 41.3 41.3 0 21
3 M1 PZ 0 0 0 21
4 M1 PZ 0 0 0 21
5 M1 PZ 0 0 0 21
6 M1 PZ 0 0 0 21
7 M1 PZ 0 0 0 21
8 M2 PZ 28 28 0 0
9 M8 PZ 32.1 32.1 0 0
10 M3 PZ 28 28 0 0

RISA-3D Version 14.0.1      Page 6 [G:\...\...\...\...\...\...\Calcs\Risa-3D\Antenna Mount_TIA_NESC.r3d] 



Company : Paul J. Ford and Company Mar 25, 2016
11:04 AMDesigner : JRA

Job Number : 31216-0005.002.6280 Checked By:_____
Model Name : T-Mobile CT11036C - Antenna Mast

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

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

1 M1 PZ 28.1 28.1 0 0
2 M1 PZ 50.3 50.3 0 21
3 M1 PZ 0 0 0 21
4 M1 PZ 0 0 0 21
5 M1 PZ 0 0 0 21
6 M1 PZ 0 0 0 21
7 M1 PZ 0 0 0 21
8 M2 PZ 30.8 30.8 0 0
9 M8 PZ 35.3 35.3 0 0
10 M3 PZ 30.8 30.8 0 0

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

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

1 M1 PX 3.3 3.3 0 0
2 M1 PX 6.2 6.2 0 21
3 M1 PX 0 0 0 21
4 M1 PX 0 0 0 21
5 M1 PX 0 0 0 21
6 M1 PX 0 0 0 21
7 M1 PX 0 0 0 21
8 M2 PX 2.7 2.7 0 0
9 M8 PX 2.7 2.7 0 0
10 M3 PX 2.7 2.7 0 0

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

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

1 M1 PX 39.3 39.3 15 23
2 M1 PX 78.6 78.6 15 21
3 M1 PX 0 0 15 21
4 M1 PX 0 0 15 21
5 M1 PX 0 0 15 21
6 M1 PX 0 0 15 21
7 M1 PX 0 0 15 21
8 M1 PX 31.4 31.4 0 15.8
9 M1 PX 62.9 62.9 0 15
10 M1 PX 0 0 0 15
11 M1 PX 0 0 0 15
12 M1 PX 0 0 0 15
13 M1 PX 0 0 0 15
14 M1 PX 0 0 0 15
15 M2 PX 29.2 29.2 0 0
16 M8 PX 29.2 29.2 0 0
17 M3 PX 29.2 29.2 0 0

Joint Reactions

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

1 1 N9 676.237 1164.496 -288.628 0 0 0
2 1 N10 87.761 363.36 6.84 0 0 0
3 1 N11 -2140.902 711.887 767.228 0 0 0
4 1 N12 -1551.396 713.216 -485.44 0 0 0
5 1 Totals: -2928.3 2952.959 0
6 1 COG (ft): X: 0 Y: 187.319 Z: -.396
7 2 N9 626.195 967.177 -259.423 0 0 0
8 2 N10 241.368 51.295 75.112 0 0 0
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Joint Reactions (Continued)

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

9 2 N11 -2326.399 471.306 816.407 0 0 0
10 2 N12 -1939.864 479.282 -632.097 0 0 0
11 2 Totals: -3398.7 1969.06 0
12 2 COG (ft): X: 0 Y: 187.47 Z: -.374
13 3 N9 -111.479 719.948 19.567 0 0 0
14 3 N10 111.479 719.948 19.567 0 0 0
15 3 N11 3463.771 756.532 -1686.722 0 0 0
16 3 N12 -3463.771 756.532 -1686.722 0 0 0
17 3 Totals: 0 2952.96 -3334.311
18 3 COG (ft): X: 0 Y: 187.319 Z: -.396
19 4 N9 -272.559 457.178 93.366 0 0 0
20 4 N10 272.559 457.178 93.366 0 0 0
21 4 N11 4149.788 527.352 -2016.022 0 0 0
22 4 N12 -4149.788 527.352 -2016.022 0 0 0
23 4 Totals: 0 1969.06 -3845.313
24 4 COG (ft): X: 0 Y: 187.47 Z: -.374

Member AISC 14th(360-10): ASD Steel Code Checks

LC Member Shape UC Max Loc[ft] Shear UC Loc[ft] Dir Pnc/o...Pnt/o... Mnyy/...Mnzz/... Cb Eqn

1 1 M1 PIPE_6.0X .492 11.979 .037 11.9... 13209...16410...27.246 27.246 1.5...H1-1b

2 1 M2 HSS5x5x4 .215 3.625 .060 3.625 z 11813...11844...17.468 17.468 1 H1-1b

3 1 M3 HSS5x5x4 .266 3.625 .094 7.25 y 11813...11844...17.468 17.468 1 H1-1b

4 1 M4 HSS5x5x4 .125 0 .065 0 z 11826...11844...17.468 17.468 1.6...H1-1b

5 1 M5 HSS5x5x4 .099 0 .047 0 z 11826...11844...17.468 17.468 1.6...H1-1b

6 1 M6 HSS5x5x4 .080 0 .035 .75 y 11826...11844...17.468 17.468 1.6...H1-1b

7 1 M7 HSS5x5x4 .019 0 .011 .75 y 11826...11844...17.468 17.468 1.6...H1-1b

8 1 M8 HSS5x5x4 .130 0 .011 0 y 81415...11844...17.468 17.468 3.0...H1-1b

9 2 M1 PIPE_6.0X .564 11.979 .043 11.9... 13209...16410...27.246 27.246 1.5...H1-1b

10 2 M2 HSS5x5x4 .171 3.625 .049 3.625 z 11813...11844...17.468 17.468 1 H1-1b

11 2 M3 HSS5x5x4 .222 3.625 .078 7.25 y 11813...11844...17.468 17.468 1 H1-1b

12 2 M4 HSS5x5x4 .123 0 .070 0 z 11826...11844...17.468 17.468 1.6...H1-1b

13 2 M5 HSS5x5x4 .106 0 .059 0 z 11826...11844...17.468 17.468 1.6...H1-1b

14 2 M6 HSS5x5x4 .069 0 .029 .75 y 11826...11844...17.468 17.468 1.6...H1-1b

15 2 M7 HSS5x5x4 .013 0 .007 0 z 11826...11844...17.468 17.468 1.6...H1-1b

16 2 M8 HSS5x5x4 .116 0 .012 0 y 81415...11844...17.468 17.468 3.0...H1-1b

17 3 M1 PIPE_6.0X .491 11.979 .036 12.2... 13209...16410...27.246 27.246 1 H1-1b

18 3 M2 HSS5x5x4 .355 3.625 .090 7.25 z 11813...11844...17.468 17.468 1 H1-1b

19 3 M3 HSS5x5x4 .150 3.625 .058 0 y 11813...11844...17.468 17.468 1 H1-1b

20 3 M4 HSS5x5x4 .188 0 .105 0 z 11826...11844...17.468 17.468 1.6...H1-1b

21 3 M5 HSS5x5x4 .188 0 .105 0 z 11826...11844...17.468 17.468 1.6...H1-1b

22 3 M6 HSS5x5x4 .036 0 .022 .75 y 11826...11844...17.468 17.468 1.6...H1-1b

23 3 M7 HSS5x5x4 .036 0 .022 .75 y 11826...11844...17.468 17.468 1.6...H1-1b

24 3 M8 HSS5x5x4 .186 0 .019 0 z 81415...11844...17.468 17.468 1 H1-1b

25 4 M1 PIPE_6.0X .565 11.979 .041 12.2... 13209...16410...27.246 27.246 1 H1-1b

26 4 M2 HSS5x5x4 .350 3.625 .088 7.25 z 11813...11844...17.468 17.468 1 H1-1b

27 4 M3 HSS5x5x4 .107 3.625 .037 0 y 11813...11844...17.468 17.468 1 H1-1b

28 4 M4 HSS5x5x4 .209 0 .125 0 z 11826...11844...17.468 17.468 1.6...H1-1b

29 4 M5 HSS5x5x4 .209 0 .125 0 z 11826...11844...17.468 17.468 1.6...H1-1b

30 4 M6 HSS5x5x4 .031 0 .014 .75 y 11826...11844...17.468 17.468 1.6...H1-1b

31 4 M7 HSS5x5x4 .031 0 .014 .75 y 11826...11844...17.468 17.468 1.6...H1-1b

32 4 M8 HSS5x5x4 .184 0 .019 0 z 81415...11844...17.468 17.468 1 H1-1b
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Company : Paul J. Ford and Company Mar 25, 2016
11:11 AMDesigner : JRA

Job Number : 31216-0005.002.6280 Checked By:_____
Model Name : T-Mobile CT11036C - Antenna Mast

Joint Reactions

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

1 5 N9 594.999 1296.58 -268.011 0 0 0
2 5 N10 -287.463 994.319 -154.448 0 0 0
3 5 N11 -1094.424 1062.506 434.907 0 0 0
4 5 N12 -212.613 1076.033 -12.449 0 0 0
5 5 Totals: -999.5 4429.439 0
6 5 COG (ft): X: 0 Y: 187.319 Z: -.396
7 6 N9 990.689 1256.209 -384.48 0 0 0
8 6 N10 605.927 -237.67 200.114 0 0 0
9 6 N11 -3237.974 431.649 1134.916 0 0 0
10 6 N12 -2849.462 518.873 -950.551 0 0 0
11 6 Totals: -4490.82 1969.06 0
12 6 COG (ft): X: 0 Y: 187.47 Z: -.374

RISA-3D Version 14.0.1      Page 1 [G:\...\...\...\...\...\...\Calcs\Risa-3D\Antenna Mount_TIA_NESC.r3d] 
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Mast Connection at Tower (TIA/EIA Loads) - PJF Moment Frame

Envelope TIA Reactions - with joint supports at N1 & N13
Used for check of mast to frame connection

Envelope TIA Reactions
Used for check of frame to tower connection
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Check Pipe Mast to Moment Frame Connection

RISA Reactions

Max vertical Load at Base of 
Pipe (from Risa-3D LC3)≔Vert 3.481 kip

≔Hx.bot 0.915 kip Max horizontal/transverse load at 
bottom support (from Risa-3D LC2)

≔Hz.bot 0.561 kip Max horizontal/longitudinal load at 
bottom support (from Risa-3D LC4)

Max horizontal/transverse load at 
top support (from Risa-3D LC2)≔Hx.top 4.268 kip

≔Hz.top 4.204 kip Max horizontal/longitudinal load at 
top support (from Risa-3D LC4)

Bolt Input:

ASTM A307 U-Bolts

≔N 2 Number of Bolts at Connection

≔Dbolt ⋅0.625 in Diameter of Bolts

≔Ft.bolt =⋅⋅20 ksi ―――
⋅π Dbolt

2

4
6.14 kip Allowable Tensile Strength, Calculated based on ASD 9th Table I-A, 

≔Fv.bolt =⋅⋅10 ksi ―――
⋅π Dbolt

2

4
3.07 kip Allowable Shear Strength, Calculated based on ASD 9th Table I-D, 

Calculations:

Check U-Bolt Shear: Check U-Bolt Tension:

≔fv =――――――
max ⎛⎝ ,Hx.bot Hx.top⎞⎠

⋅N 2
1.07 kip ≔ft =――――――

max ⎛⎝ ,Hz.bot Hz.top⎞⎠

⋅N 2
1.05 kip

≔Usageshear =――
fv

Fv.bolt
0.348 ≔Usagetension =――

ft

Ft.bolt
0.171

≔Statusshear =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Usageshear 1

‖
‖ “OK”

‖
‖ “NG”

“OK” ≔Statustension =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Usagetension 1

‖
‖ “OK”

‖
‖ “NG”

“OK”
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Check Bearing Plate:

≔Wplate 6.625 in ≔Lplate 8.5 in ≔Wtube ⋅5 in ≔tplate 0.75 in ≔Fy.plate ⋅36 ksi

≔Splate =――――
⋅Wplate tplate

2

6
0.621 in

3

≔fb =――――――
⋅Vert ⎛⎝ −Lplate Wtube⎞⎠

Splate
19.62 ksi

≔Fb =⋅0.6 Fy.plate 21.6 ksi

≔Usagebending =―
fb

Fb
0.908

≔Statusplate =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Usagebending 1

‖
‖ “OK”

‖
‖ “NG”

“OK”

Check Moment Frame Connection to Tower Leg (Clamping Connection)

RISA Reactions

≔Vertleg 1.164 kip Max vertical Load

≔Hx.leg 4.150 kip Max horizontal/transverse load 

≔Hz.leg 2.016 kip Max horizontal/longitudinal 

Bolt Input:

Assume Clamping Connection is Equivalent to AISC slip critical Connection

≔Fv.bolt 5.22 kip Allowable Shear Strength, ASD 9th Table I-D, A325 5/8" Dia. SC Single Shear

≔fv =‾‾‾‾‾‾‾‾‾‾‾‾+Hz.leg
2
Vertleg

2
2.33 kip Connection Resultant Shear Load

≔Usageshear =――
fv

Fv.bolt
0.446 ≔Statusshear =‖

‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Usageshear 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 - PLS-Tower Members 1X & 1P

Maximum Reactions

Compression Force = ≔Pc 4.907 kip Input from PLS-TOWER (Load Case 250C)

Vertical Force = ≔Pv ⋅0.519 kip Vertical Reaction Input from Risa

Horizontal Force, x = ≔Hx 3.238 kip Horizontal Reaction Input from RISA Rx (250C)

Horizontal Force, y = ≔Hy 1.135 kip Horizontal Reaction Input from RISA Rz (250C)

Member Properties (Equal Leg Angle)

Member Type = L 6x6x3/8 User Input

Width of Member = ≔w 6 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 4.36 in
2

User Input

Unbraced Length = ≔L 6 ft User Input

Distance to Load along member = ≔a ⋅3 ft User Input

Effective Length Factor = ≔K 1 User Input

Radius of Gyration = ≔rx 1.88 in User Input

Radius of Gyration = ≔ry 1.88 in User Input

Radius of Gyration = ≔rz 1.19 in User Input

Section Modulus = ≔Sx 3.53 in
3

User Input

Section Modulus = ≔Sy 3.53 in
3

User Input

Moment of Inertia = ≔Ix 15.4 in
4

User Input

Moment of Inertia = ≔Iy 15.4 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
13.667 (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

29.518 ksi =――
⋅K L

r
60.504

(3.6-1)

(3.6-2)

=Fa 29.518 ksi
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Determine the Bending capacity (per ASCE 10-97 Section 3.14.8)

≔b =−w ―
t

2
5.813 in

≔Myx =⋅Fy Sx 116.49 ⋅kip in (Yield Moment X direction)

≔Myy =⋅Fy Sy 116.49 ⋅kip in (Yield Moment Y direction)

≔Myc =min ⎛⎝ ,Myx Myy⎞⎠ 116.49 ⋅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

⎞
⎟
⎟⎠
3527.074 ⋅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

⎞
⎟
⎟⎠
366.325 ⋅kip in

≔Me =min ⎛⎝ ,Me.pos Me.neg⎞⎠ 366.325 ⋅kip in

≔Mb =‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|

|

|
|
|
|
|
|
|

if

else if

≤Me ⋅0.5 Myc

‖
‖Me

>Me ⋅0.5 Myc

‖
‖
‖‖

⋅Myc

⎛
⎜
⎝

−1 ――
Myc

⋅4 Me

⎞
⎟
⎠

107.229 ⋅kip in

≔Ma =min ⎛⎝ ,Mb Myc⎞⎠ 107.229 ⋅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 (Bending Length)

≔Ly L (Bending Length)
≔P =+Pc Pv 5.426 kip (Total Axial Load)

≔Pa =⋅Fa A 128.698 kip (Design Axial Load)

≔Py =⋅Fy A 143.88 kip (Axial Compression at Yield)

≔Pex =―――
⋅⋅π

2
E Ix

⎛⎝ ⋅K Lx⎞⎠
2

850.263 kip

≔Pey =―――
⋅⋅π

2
E Iy

⎛⎝ ⋅K Ly⎞⎠
2

850.263 kip

≔Mx =―――――
⋅⋅Hx a ⎛⎝ −Lx a⎞⎠

Lx
58.284 ⋅kip in

≔My =―――――
⋅⋅Hy a ⎛⎝ −Ly a⎞⎠

Ly
20.43 ⋅kip in

≔Check1 =++―
P

Pa

⋅―――
⋅Cm Mx

Max

⎛
⎜
⎜
⎝

―――
1

−1 ――
P

Pex

⎞
⎟
⎟
⎠

⋅―――
⋅Cm My

May

⎛
⎜
⎜
⎝

―――
1

−1 ――
P

Pey

⎞
⎟
⎟
⎠

0.67 (3.12-1)

≔Check2 =++―
P

Py

――
Mx

Max

――
My

May

0.772 (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 - PLS-Tower Members 3X & 3P

Maximum Reactions

Compression Force = ≔Pc 26.104 kip Input from PLS-TOWER (Load Case 250C)

Vertical Force = ≔Pv ⋅1.256 kip Vertical Reaction Input from Risa

Horizontal Force, x = ≔Hx 0.991 kip Horizontal Reaction Input from RISA Rx (250C)

Horizontal Force, y = ≔Hy 0.200 kip Horizontal Reaction Input from RISA Rz (250C)

Member Properties (Equal Leg Angle)

Member Type = L 6x6x3/8 User Input

Width of Member = ≔w 6 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 4.36 in
2

User Input

Unbraced Length = ≔L 6 ft User Input

Distance to Load along member = ≔a ⋅3 ft User Input

Effective Length Factor = ≔K 1 User Input

Radius of Gyration = ≔rx 1.88 in User Input

Radius of Gyration = ≔ry 1.88 in User Input

Radius of Gyration = ≔rz 1.19 in User Input

Section Modulus = ≔Sx 3.53 in
3

User Input

Section Modulus = ≔Sy 3.53 in
3

User Input

Moment of Inertia = ≔Ix 15.4 in
4

User Input

Moment of Inertia = ≔Iy 15.4 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)
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 #31216-0005.001.6000

03/25/2016

Page 2 of 4

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

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

⎛⎝ −w kdes⎞⎠

t
13.667 (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

29.518 ksi =――
⋅K L

r
60.504

(3.6-1)

(3.6-2)

=Fa 29.518 ksi
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Determine the Bending capacity (per ASCE 10-97 Section 3.14.8)

≔b =−w ―
t

2
5.813 in

≔Myx =⋅Fy Sx 116.49 ⋅kip in (Yield Moment X direction)

≔Myy =⋅Fy Sy 116.49 ⋅kip in (Yield Moment Y direction)

≔Myc =min ⎛⎝ ,Myx Myy⎞⎠ 116.49 ⋅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

⎞
⎟
⎟⎠
3527.074 ⋅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

⎞
⎟
⎟⎠
366.325 ⋅kip in

≔Me =min ⎛⎝ ,Me.pos Me.neg⎞⎠ 366.325 ⋅kip in

≔Mb =‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
|
|
|

|

|
|
|
|
|
|
|

if

else if

≤Me ⋅0.5 Myc

‖
‖Me

>Me ⋅0.5 Myc

‖
‖
‖‖

⋅Myc

⎛
⎜
⎝

−1 ――
Myc

⋅4 Me

⎞
⎟
⎠

107.229 ⋅kip in

≔Ma =min ⎛⎝ ,Mb Myc⎞⎠ 107.229 ⋅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 (Bending Length)

≔Ly L (Bending Length)
≔P =+Pc Pv 27.36 kip (Total Axial Load)

≔Pa =⋅Fa A 128.698 kip (Design Axial Load)

≔Py =⋅Fy A 143.88 kip (Axial Compression at Yield)

≔Pex =―――
⋅⋅π

2
E Ix

⎛⎝ ⋅K Lx⎞⎠
2

850.263 kip

≔Pey =―――
⋅⋅π

2
E Iy

⎛⎝ ⋅K Ly⎞⎠
2

850.263 kip

≔Mx =―――――
⋅⋅Hx a ⎛⎝ −Lx a⎞⎠

Lx
17.838 ⋅kip in

≔My =―――――
⋅⋅Hy a ⎛⎝ −Ly a⎞⎠

Ly
3.6 ⋅kip in

≔Check1 =++―
P

Pa

⋅―――
⋅Cm Mx

Max

⎛
⎜
⎜
⎝

―――
1

−1 ――
P

Pex

⎞
⎟
⎟
⎠

⋅―――
⋅Cm My

May

⎛
⎜
⎜
⎝

―――
1

−1 ――
P

Pey

⎞
⎟
⎟
⎠

0.388 (3.12-1)

≔Check2 =++―
P

Py

――
Mx

Max

――
My

May

0.39 (3.12-2)

≔Status1 =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Check1 1

‖
‖ “OK”

‖
‖ “NG”

“OK” ≔Status2 =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Check2 1

‖
‖ “OK”

‖
‖ “NG”

“OK”
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Foundation Analysis (OTRM 059.1)

Uplift Pier (as per foundation drawing 01503-60002)

Joint Support Reactions from PLS-Tower

Reactions

≔Hshear =⋅34.88 kip 1.1 38.37 kip Maximum Compression Shear Force

≔Pcomp =⋅279.62 kip 1.1 307.58 kip Maximum Compression Force

≔Ptens =⋅313.27 kip 1.1 344.6 kip Maximum Tension Force
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Foundation Properties Geotechnical Properties

≔Pierheight 12.5 ft ≔γconc 150 pcf

≔Pierwidth.top 3.5 ft ≔γwater 62.4 pcf

≔Pierwidth.bot 6 ft ≔γsoil 100 pcf

≔Pierprojection 0.5 ft ≔ϕsoil 30 deg

≔Ftgwidth 10 ft ≔qsoil 9 ksf

≔Ftgthick 2 ft ≔µ 0.45

Calculations

≔Vftg =⋅Ftgwidth
2

Ftgthick 200 ft
3

≔Vpier =⋅―――
Pierheight

3

⎛
⎝ ++Pierwidth.top

2
Pierwidth.bot

2 ‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾⋅Pierwidth.top
2

Pierwidth.bot
2 ⎞
⎠ 288.5 ft

3

≔Base1 =Ftgwidth
2
100 ft

2
Resisting Pyramid Base 1

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

569.128 ft
2

Resisting Pyramid Base 2

≔Vsoil =−
⎛
⎜⎝

⋅
⎛
⎜⎝
―――――――

−Pierheight Pierprojection

3

⎞
⎟⎠
⎛
⎝ ++Base1 Base2

‾‾‾‾‾‾‾‾‾⋅Base1 Base2
⎞
⎠
⎞
⎟⎠

Vpier 3342.2 ft
3

≔Vconc =+Vftg Vpier 488.5 ft
3

≔Wconc =⋅Vconc γconc 73.3 kip

≔Wsoil =⋅Vsoil γsoil 334.2 kip

≔Wtot =+Wconc Wsoil 407.5 kip

Uplift Check
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Uplift Check

≔Usageuplift =――
Ptens

Wtot

0.85 ≔Statusuplift =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Usageuplift 1

‖
‖ “OK”

‖
‖ “NG”

“OK”

Soil Bearing Check

≔Aftg =Ftgwidth
2
100 ft

2

≔Sftg =―――
Ftgwidth

3

6
166.667 ft

3

≔qbrg =+――――
+Pcomp Wconc

Aftg

――――――――――――
⋅Hshear ⎛⎝ ++Pierheight Pierprojection Ftgthick⎞⎠

Sftg
7.3 ksf

≔Usagebearing =――
qbrg

qsoil
0.81

≔Statusbearing =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Usagebearing 1

‖
‖ “OK”

‖
‖ “NG”

“OK”

Overturning Check

≔Mot =⋅Hshear ⎛⎝ ++Pierheight Pierprojection Ftgthick⎞⎠ 575.5 ⋅kip ft

≔Mres =⋅⎛⎝ +Wconc
⎛⎝ ⋅γsoil

⎛⎝ −⎛⎝ ⋅Ftgwidth
2

Pierheight
⎞⎠ Vpier

⎞⎠⎞⎠⎞⎠ ―――
Ftgwidth

2
847.1 ⋅kip ft

≔UsageOT =――
Mot

Mres

0.68 ≔Statusot =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤UsageOT 1

‖
‖ “OK”

‖
‖ “NG”

“OK”

Sliding Check

≔Vsliding =⋅µ ⎛⎝ +Wconc Pcomp⎞⎠ 171.4 kip

≔Usagesliding =――
Hshear

Vsliding

0.22 ≔Statussliding =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Usagesliding 1

‖
‖ “OK”

‖
‖ “NG”

“OK”
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Foundation Analysis (OTRM 059.1)

Compression Pier (as per foundation drawings 01503-60002& 01503-42001)

Joint Support Reactions from PLS-Tower

Reactions

≔Hshear =⋅44.05 kip 1.1 48.46 kip Maximum Compression Shear Force

≔Pcomp =⋅341.43 kip 1.1 375.57 kip Maximum Compression Force

≔Ptens =⋅210.07 kip 1.1 231.08 kip Maximum Tension Force
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Foundation Properties Geotechnical Properties

≔Pierheight 0 ft ≔γconc 150 pcf

≔Pierwidth.top 0 ft ≔γwater 62.4 pcf

≔Pierwidth.bot 0 ft ≔γsoil 100 pcf

≔Pierprojection 0 ft ≔ϕsoil 30 deg

≔Ftgwidth 19 ft ≔qsoil 9 ksf

≔Ftgthick 7.5 ft ≔µ 0.45

Calculations

≔Vftg =⋅Ftgwidth
2

Ftgthick 2707.5 ft
3

≔Vpier =⋅―――
Pierheight

3

⎛
⎝ ++Pierwidth.top

2
Pierwidth.bot

2 ‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾⋅Pierwidth.top
2

Pierwidth.bot
2 ⎞
⎠ 0 ft

3

≔Base1 =Ftgwidth
2
361 ft

2
Resisting Pyramid Base 1

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

361 ft
2

Resisting Pyramid Base 2

≔Vsoil =−
⎛
⎜⎝

⋅
⎛
⎜⎝
―――――――

−Pierheight Pierprojection

3

⎞
⎟⎠
⎛
⎝ ++Base1 Base2

‾‾‾‾‾‾‾‾‾⋅Base1 Base2
⎞
⎠
⎞
⎟⎠

Vpier 0 ft
3

≔Vconc =+Vftg Vpier 2707.5 ft
3

≔Wconc =⋅Vconc γconc 406.1 kip

≔Wsoil =⋅Vsoil γsoil 0 kip

≔Wtot =+Wconc Wsoil 406.1 kip

Uplift Check
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Uplift Check

≔Usageuplift =――
Ptens

Wtot

0.57 ≔Statusuplift =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Usageuplift 1

‖
‖ “OK”

‖
‖ “NG”

“OK”

Soil Bearing Check

≔Aftg =Ftgwidth
2
361 ft

2

≔Sftg =―――
Ftgwidth

3

6
1143.167 ft

3

≔qbrg =+――――
+Pcomp Wconc

Aftg

――――――――――――
⋅Hshear ⎛⎝ ++Pierheight Pierprojection Ftgthick⎞⎠

Sftg
2.5 ksf

≔Usagebearing =――
qbrg

qsoil
0.28

≔Statusbearing =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Usagebearing 1

‖
‖ “OK”

‖
‖ “NG”

“OK”

Overturning Check

≔Mot =⋅Hshear ⎛⎝ ++Pierheight Pierprojection Ftgthick⎞⎠ 363.4 ⋅kip ft

≔Mres =⋅⎛⎝ +Wconc
⎛⎝ ⋅γsoil

⎛⎝ −⎛⎝ ⋅Ftgwidth
2

Pierheight
⎞⎠ Vpier

⎞⎠⎞⎠⎞⎠ ―――
Ftgwidth

2
3858.2 ⋅kip ft

≔UsageOT =――
Mot

Mres

0.09 ≔Statusot =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤UsageOT 1

‖
‖ “OK”

‖
‖ “NG”

“OK”

Sliding Check

≔Vsliding =⋅µ ⎛⎝ +Wconc Pcomp⎞⎠ 351.8 kip

≔Usagesliding =――
Hshear

Vsliding

0.14 ≔Statussliding =‖
‖
‖
‖
‖
‖

|
|
|
|

|

|
|
|
|

|

if

else

≤Usagesliding 1

‖
‖ “OK”

‖
‖ “NG”

“OK”
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1. Scope 

This standard provides the required design criteria for wireless communication antennas on or 
extending above existing electric transmission towers and poles, and the analysis of transmission 
towers/poles supporting wireless communication antenna support system.  This standard also 
describes the required submittal information. 

This standard is applicable to Connecticut Light & Power (CL&P) only. 

2. Regulations and Related Codes and Standards 

A. ANSI Standard – TIA/EIA-222-F. 

B. ANSI Standard – C2-2007 – National Electrical Safety Code. 

C. Northeast Utilities (NU) Overhead Transmission Line Standards 
1) OTRM 051 – Transmission Line and Substation Terminal Structure & Lightning Mast 

Foundations. 
2) OTRM 060 – Extreme Wind & Ice Loading on Transmission Line Structures. 
3) OTRM 063.1 – General Parameters and Guying for 115-kV & 345-kV Wood Pole 

Construction 
4) OTRM 063.2 – Transmission Line Re-conductor Evaluation for Natural Wood Pole Structures 
5) OTRM 160 –Technical Requirements for Steel Pole Structures 
6) OTRM 162 – Laminated Wood Pole Structures 
7) OTRM 163 – Natural Wood Pole Transmission Structures 

D. NU Standard Drawings 
1) Drawing # 09000-60000 – Grounding Details for Transmission Line Foundations. 

E. NU Transmission Group Administrative Guidelines 
1) M7-EN-3008 – Telecommunications Attachment Process 
2) M7-EN-3016 – Transmission Line & Civil Engineering Calculations 

3. Use of Consulting Engineering Firms for Wireless Communication Installations 

A. Wireless Communication Carriers shall contact the NU Transmission Line and Civil Engineering 
Group (TL&CE) for a list of engineering consultants that have been approved to design the 
wireless communication addition, analyze, and reinforce the transmission structure. 
1) Consulting engineering firms may be added to the list per request of the wireless 

communication carrier’s contingent upon Northeast Utilities review of the consultants’ 
qualifications and demonstration on the firm's expertise and proficiency in the use of the 
required software.  

2) All engineering consultants shall be approved by Northeast Utilities. 

B. Laminated Wood Systems, Inc. (1327 285th Road, PO Box 386, Seward NE 68434) shall be 
employed to analyze and design all engineered wood projects.   
1) Analysis shall follow our current guidelines and procedures.  Refer to OTRM 063. 
2) Design and Procurement of Laminated pole structures shall be per OTRM 162 and OTRM 

163. 
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4. Analysis Requirements for New Wireless Communication Facilities 
A. All structural analyses shall be submitted to NU for review and acceptance.  The submitted 

analysis package shall conform to all the requirements of this standard and must demonstrate 
that the proposed new addition is structurally adequate and will not compromise the structural 
adequacy of transmission structure. 

B. Analysis packages that conclude the structure is failing shall also be submitted to NU. 

C. Field Investigation 
1) The Engineering Consultants shall conduct a field investigation to assess structural condition 

to determine if a structural strength reduction factor is necessary to justify all calculation 
assumptions made in structural analysis.  The field investigation shall include anchor bolts, 
stub angle, and footing.  The written justifications forming the basis for the assumptions shall 
be included in the calculations.  

D. Approved Analysis Programs  
1) It is preferred that the latest version of the below referenced programs be utilized. If a vendor 

utilizes an earlier version, the vendor is required to verify that the earlier version is 
compatible with the latest release version. 

2) “PLS Caisson”, “M-FAD”, or “L-Pile” shall be used to analyze caisson foundations. 
3) "PLS Tower" is required to analyze all transmission line lattice structures.  
4) "PLS Pole" is required to analyze all transmission line steel poles, with the exception of 

"Finney" style poles.  
5) "STAAD-3D" or "RISA-3D" is required to analyze all transmission line “Finney” (built-up box 

sections from rolled I beams or Channels and steel plates) poles.  
6) "RISA Tower", "STAAD-3D", or "RISA-3D" analysis software is permitted for use in wireless 

communication mast design and analysis.   
7) "MathCAD" worksheet calculations are required for preparation of calculations used in lieu of 

or to supplement the analysis results of the software above.   

E. Analysis and Design 
The analysis and design of the wireless communication mast and electric transmission structure 
shall be performed utilizing a three (3) step approach:  
1) STEP 1 - The wireless communication mast and mount design shall be analyzed and 

designed to comply with TIA/EIA-222-F.  This analysis and design does not consider the 
electric transmission structure. 
The Wireless Communication Facility (Mast, antennas, trays, coax supports, including initial 
and any planned future support platforms, antennas, etc extending the full height above the 
top level of the electric transmission structure shall be designed in accordance with the 
provisions of TIA/EIA-222-F Standard with two exceptions: 
a) An 85 MPH extreme wind speed shall be used for locations in all counties throughout the 

State of Connecticut. 
b) The allowable stress increase of TIA Section 3.1.1.1allowed for mast section, but is 

disallowed for the mast to structure connection design.   
To clarify, the combined wind and ice condition shall consider ½” radial ice in combination 
with the wind load (0.75 Wi) as specified in TIA Section 2.3.16. 
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Shape Factor Criteria shall be per TIA Shape Factors. 
2) STEP 2 - The electric transmission structure analysis and evaluation shall be performed in 

accordance with NESC requirements and shall include the mast and antenna loads 
determined from NESC applied loading conditions (not TIA/EIA Loads) on the structure and 
mount as specified below, and shall include the wireless communication mast and antenna 
loads per NESC criteria) 
The strength reduction factor obtained from the field investigation shall be applied to the 
members or connections that are showing signs of deterioration from their original condition 
Existing structures are to be analyzed initially using the current NESC code, then it is 
permitted to use the original design code with the original conductor load should the existing 
tower fail the current NESC code. 
The structure shall be analyzed using yield stress theory in accordance with Attachment A, 
“NU Design Criteria.”  This specifies uniform loadings (different from the TIA loadings) on 
each of the following components of the installed facility: 
a) Wireless communication mast for its total height above ground level, including the initial 

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

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

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

ii) Shape Factor Multiplier: 

 
 

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

 
 
 

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

“NU Design Criteria” are based upon the National Electric Safety Code 2007 Edition 
Extreme Wind (Rule 250C) and Combined Ice and Wind (Rule 250B-Heavy) Loadings.  
These provide equivalent loadings compared to the TIA and its loads and factors with the 
exceptions noted above. 
Note: The NESC does not require ice load be included in the supporting structure.  (Ice on 

conductors and shield wire only, and NU will provide these loads). 

NESC Structure Shape Cd 

Polyround (for polygonal steel poles) 1.3 

Flat 1.6 

Open Lattice 3.2 

Mount Type Cable Cd Pole Cd 

Coaxial Cables on outside periphery (One layer) 1.45 1.45 

Coaxial Cables mounted on stand offs 1.6 1.3 
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e) Mast reaction loads shall be evaluated for local effects on the transmission structure 
members at the attachment points. 
If the electric transmission structure is not sufficient to support the additional loadings of 
the wireless communication mast, reinforcement will be required to upgrade the strength 
of the overstressed members.  Any reinforcement design will be reviewed by NU TL&CE 
to determine the feasibility of construction and its impact on the use of the structure as a 
transmission structure. 

 
3) STEP 3 -The Foundation analysis and evaluation shall be performed in accordance with NU 

requirements (OTRM 051 and this standard). 
a) The Foundation supporting the wireless communication antennas shall be evaluated for 

stability analysis per OTRM 051.  
b) Existing foundations are exempt from evaluation if both of the following conditions are 

met: 
i) Original foundations reactions are available, and the new imposed reactions are 

equal or less than original design reaction; and 
ii) The foundation is observed to be structurally sound. 
iii) Foundation reactions shall be tabulated showing original design foundation reactions 

(if available) and new imposed foundation reaction loads.  Additionally, present 
differential reaction loads need to be provided. 

c) Foundation calculations shall be performed in a "MathCAD" worksheet unless otherwise 
approved by NU. 

d) Direct embedded steel poles: 
i) Embedment depths should be provided in existing design drawings.  If embedment 

depth is not indicated on design drawings, contact TL&CE. 
e) Soil Boring 

i) Soil boring information will be provided by NU if available.  
ii) If soil boring report is unavailable: 

(i) The Wireless Communication Carrier’s consulting engineer shall coordinate with 
NU for Soil Boring exploration. 

(ii) Soil properties may be assumed (with NU acceptance) where soil boring or soil 
report information is not available.  Typically assumed values are: 
• Soil unit weight (dry) - 100 pcf 
• Rock unit weight (dry) - 160 pcf 
• Soil angle of internal friction - 30 degrees 
• Rock shear failure angle - 30 degrees (to vertical plane) 
• Ultimate soil bearing capacity – 9,000 psf 
• Ultimate bond stress for grout bonded to rock - 120 psi to 150 psi 
• Water table - must be determined if not available 
• Ultimate rock bearing capacity – 80,000 psf 
• Ultimate rock subgrade modulus – 8,800,000 pcf 
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F. Weather Conditions 
1) Extreme Weather Conditions are considered: 

a) An extreme wind (hurricane) based upon a 50-year recurrence (2% annual probability).  
Refer to OTRM 060 for NESC Extreme Wind Design Zones (NESC Rule 250C) 

b) Winter conditions combining wind and ice loadings (NESC Heavy Rule 250B). 
c) For structures installed 2007 or later, Combined Extreme Ice and Wind Loadings (NESC 

Rule 250D). 

5. Analysis Requirements for Modifications of Existing Wireless Communication Facilities 
A. If a telecommunication carrier proposes changes to the carrier’s aerial equipment installed on 

NU transmission structures, no re-analysis of the structure is required if all of the following 
condition are met: 
1) The loads imposed by the proposed installation (i.e. wind and dead load and number of 

antennas and their center locations) are equal to or less than the loads imposed by the 
existing installation, as specified in the original report and construction documents. 

2) The number and size of coaxial cables in the proposed installation are equal or less than the 
number and size of cables in the existing installation, and the arrangement of the cables in 
the proposed installation produces loads which are equal to or less than the loads from the 
existing installation, as specified in original report and construction documents. 

3) Existing mast and mast mount brackets were installed as specified in the original report and 
construction documents and the proposed installation will not modify the existing mast and 
mast mount brackets. 

4) Should the structural analysis with the antenna loads demonstrate that the existing tower 
fails to meet the applicable code, and then a recommendation should be submitted for 
strengthening the tower.  

5) Should the structural analysis with no antenna load reveal a significant structural 
performance issue which degrades the transmission structure function, then Transmission 
Line & Civil Engineering Group (TL&CE) shall be informed. 

 

B. The telecommunication carrier’s engineer shall provide a letter to NU signed and sealed by a 
P.E. registered in the state where the project resides, along with documentation demonstrating 
that the above criteria has been met.  (See Section 5.C if the above conditions are not met.) 

C. If the above conditions are not met, the modification shall be treated as a new installation and a 
new analysis and/or design which meets the requirements specified in Section 4, utilizing wire 
loads provided by NU, will be required.   

6. Submittal Requirements 

A. All submittals shall comply with M7-EN-3016. 

B. All Structural Reports, Calculations, Modification, and Construction Drawings shall be signed and 
sealed by a Professional Engineer.  The engineer must be licensed in the state the project is 
located.   

C. All submittals shall reference ownership as “Connecticut Light & Power” (CL&P).  All references 
to standards, specifications, and requirements shall reference the Northeast Utilities Service 
Company (NUSCO). 
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1) Examples: 
a) CL&P Structure #XXXX 
b) NUSCO Drawing #XXXXX-XXXXX 

D. The entire package, including the field information, photos, and equipment data sheets utilized 
for the preparation of the report shall be submitted at one time and must consist of all Reports, 
Drawings, Calculations, and Supporting Documentation.  The package shall include: 
1) Hard copies 

a) Original stamped documents as described in section 4.A.  
i) Modification and Construction drawings shall be bound and in 11" x 17" format, non- 

construction sketches used in the report may be 8.5” x 11” format.  
ii) All Structural Reports and Calculations must be submitted as a bound report. 

b) Calculations 
i) “PLS”, "RISA Tower", "STAAD-3D", "RISA-3D", “L-Pile, or “M-FAD” input and output. 
ii) All calculations not included in one of the approved programs listed in Section 5.A must 

be supplied with formulae in a "MathCAD" worksheet(s).  
(i) No hand calculations are permitted.  
(ii) All formulas shall reference the code & article number.  
(iii) Calculations performed in a spreadsheet shall not be used without prior NU 

approval.  
1. The formula for each cell must be shown.  
2. The formula used must be associated with the applicable code name and list 

the code section/reference number 
iii) Foundation Calculations and Evaluations. 

c) Supporting Documentation 
i) Reduced size of existing drawings provided for the analysis as well as any field 

information that was obtained, including photographs. 
ii) All equipment cut sheets 

2) Electronic copy on CD 
a) The CD shall include all files in the original format used to conduct the analysis.   

i) "RISA Tower", "STAAD-3D" or "RISA-3D" input and output files, “MathCAD”, “L-
Pile”,”M-FAD”,  “PLS”, and “AutoCAD” files must be included. 

ii) Backup (.bak) or executable files are also required where applicable. 
b) The CD shall include a PDF version of all submitted documents listed above, excluding 

photographs, which shall be in JPG format. 

E. The analysis, design & construction documents then shall be submitted to NU TL&CE for review 
and approval.  Incomplete packages will be returned. 

7. Deviations 

This standard sets forth the current NU 'best practices' for most applications of this subject matter.  
Therefore, deviation from this standard is generally not permitted.  However, in unique instances a 
user may submit a written deviation request including justification to the listed Subject Matter Expert 
(SME).  The SME must approve or deny the request in writing prior to the user commencing any 
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non-standard activities.  The SME may consult with his/her supervisor, co-SME if any and co-SME 
supervisor, and subsequently must copy any approval to them. 

8. Cognizant Engineering Group 

Manager Transmission Line & Civil Engineering - (CT/WMA) 

Refer to Master Standards List (MSL) for the names of the current approving manager(s) and 
SME(s). 

 

Revision History 

Rev. 0 – Original Issue as OTRM 059 on 11/17/09) Split into OTRM 059.1 (CT Only) and OTRM 059.2 (WMA Only).  Revised original 
Attachment A . Updated Section 4.C, 4.E.2, and 5.C.  04/16/2013 
Rev. 1 – Updated Section 4.E. assumed soil property values. 03/12/2014 
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Attachment B 
Fence and Work Area Requirements 
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Attachment C 
Climbing and Working Spaces 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Date

X

NOC#

Scope of Work

x

X

x

x

X

x

x

X

x

Swap TMA Add hybrid combiner

Remove TMA Add filter combiner

Swap antenna Consolidate coax cables

Remove antenna Add coax cables

Add TMA Add fiber cables

Remove TMA Add filter combiner

DELTA - Scope of Work

Add new mount Add RRU

Relocate antenna Swap existing RRU

Add antenna Remove RRU

Remove antenna Add coax cables

Add TMA Add fiber cables

Swap TMA Add hybrid combiner

GAMMA - Scope of Work

Add new mount Add RRU Swap Existing Quadpole antenna with a 4.5ft Hexpole.Add coax. Add RRU's at ground.Add smart Bias-T.

Relocate antenna Swap existing RRU

Add antenna Remove RRU

Swap antenna Consolidate coax cables

Add TMA Add fiber cables

Swap TMA Add hybrid combiner

Remove TMA Add filter combiner

Add antenna Remove RRU

Swap antenna Consolidate coax cables

Remove antenna Add coax cables

Swap TMA Add hybrid combiner

Remove TMA Add filter combiner

BETA - Scope of Work

Add new mount Add RRU Swap Existing Quadpole antenna with a 4.5ft Hexpole.Add coax. Add RRU's at ground.Add smart Bias-T.

Relocate antenna Swap existing RRU

Remove RRU

Swap antenna Consolidate coax cables

Remove antenna Add coax cables

Add TMA Add fiber cables

Remove cabinet

Make cabinet dark

ALPHA - Scope of Work

Add new mount Add RRU Swap Existing Quadpole antenna with a 4.5ft Hexpole.Add coax. Add RRU's at ground.Add smart Bias-T.

Relocate antenna Swap existing RRU

Add antenna

Relocate cabinet Swap DUL with DUS41.

Add cabinet

Swap cabinet

6 RUS01 B4 6

6 RUS01 B2 6

RU22 B4

dTRU/TRX

RBS6601

DUS41 1

1 DUG20 1

1 DUL20

2 DUW30 2

CBU

6102 Cabinet type 6102

3 4

GSM/UMTS/LTE Technology GSM/UMTS/LTE

Site Information

Existing Configuration Proposed Configuration

1 2 3 4 Cabinet # 1 2

RFDS Revision 05/23/2014

RFDS Final

Work Order # (888) 218-6664

704BU
Market RF

Market Development

Market CONNECTICUT Landlord North East Utility/ CL&P

Configuration Approvals

Site Name CT036/OldLyme/ I-95/ X70 Site Type Structure (Non-Building)

Address 8 Old Bridge Road (BTS Site), Old Lyme, CONNECTICUT, 06371 Site Class Utility Lattice Tower

Network Modernization RFDS v3.0

Site ID CT11036C
Latitude 41.32033

Longitude -72.34406
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Date

X

RFDS Revision 05/23/2014

RFDS Final

704BU
Market RF

Market Development

Market CONNECTICUT Landlord North East Utility/ CL&P

Configuration Approvals

Site Name CT036/OldLyme/ I-95/ X70 Site Type Structure (Non-Building)

Address 8 Old Bridge Road (BTS Site), Old Lyme, CONNECTICUT, 06371 Site Class Utility Lattice Tower

Network Modernization RFDS v3.0

Site ID CT11036C
Latitude 41.32033

Longitude -72.34406

GSM/UMTS UMTS/LTE

B2 B4

P P

Yes Yes

2 2

0 0

1 1
dd B2 dd B4

2 2

1-5/8" 1-5/8"

Scope of work

x

X

x

GSM/UMTS UMTS/LTE

B2 B4

P P

Yes Yes

2 2

0 0

1 1
dd B2 dd B4

2 2

1-5/8" 1-5/8"

Scope of work

x

X

x

Swap TMA Add hybrid combiner

Remove TMA Add filter combiner

Swap antenna Consolidate coax cables

Remove antenna Add coax cables

Add TMA Add fiber cables

Add new mount Add RRU Swap Existing Quadpole antenna with a 4.5ft Hexpole.Add coax. Add RRU's at ground.Add smart Bias-T.

Relocate antenna Swap existing RRU

Add antenna Remove RRU

Combiner Type

Combiner #

Splitter #

Fiber (CPRI) #

200 Coax Length (ft) 200

Coax Type 1-5/8"1 5/8" 1 5/8"

Used Coax # 22 2

RRU Type RRUS11_B12

RRU # 1

TMA Typedd B2 dd B4

TMA #1 1

M-Tilt 00 0

E-Tilt 22 2

RET deployed YesYes Yes

150 Azimuth 150

180 Ant. Height 180

RFS Ant. Vendor Commscope

APX16DWV_16DWVS Ant. Model SBNHH-1D65A

Quad pole Ant. Type Hexpole

Active/Passive PP P

Band B12B2 B4

Technology LTE

X

GSM/UMTS UMTS/LTE

Remove TMA Add filter combiner

BETA (view from behind)
Existing Configuration Proposed Configuration

X

Consolidate coax cables

Remove antenna Add coax cables

Add TMA Add fiber cables

Swap TMA Add hybrid combiner

Add new mount Add RRU Swap Existing Quadpole antenna with a 4.5ft Hexpole.Add coax. Add RRU's at ground.Add smart Bias-T.

Relocate antenna Swap existing RRU

Add antenna Remove RRU

Swap antenna

Combiner Type

Combiner #

Splitter #

Fiber (CPRI) #

200 Coax Length (ft) 200

Coax Type 1-5/8"1 5/8" 1 5/8"

Used Coax # 22 2

RRU Type RRUS11_B12

RRU # 1

TMA Typedd B2 dd B4

TMA #1 1

M-Tilt 00 0

E-Tilt 22 2

RET deployed YesYes Yes

30 Azimuth 30

180 Ant. Height 180

RFS Ant. Vendor Commscope

APX16DWV_16DWVS Ant. Model SBNHH-1D65A

Quad pole Ant. Type Hexpole

Active/Passive PP P

Band B12B2 B4

Technology LTEGSM/UMTS UMTS/LTE

X Mount X

ALPHA (view from behind)
Existing Configuration Proposed Configuration
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Date

X

RFDS Revision 05/23/2014

RFDS Final

704BU
Market RF

Market Development

Market CONNECTICUT Landlord North East Utility/ CL&P

Configuration Approvals

Site Name CT036/OldLyme/ I-95/ X70 Site Type Structure (Non-Building)

Address 8 Old Bridge Road (BTS Site), Old Lyme, CONNECTICUT, 06371 Site Class Utility Lattice Tower

Network Modernization RFDS v3.0

Site ID CT11036C
Latitude 41.32033

Longitude -72.34406

GSM/UMTS UMTS/LTE

B2 B4

P P

Yes Yes

2 2

0 0

1 1
dd B2 dd B4

2 2

1-5/8" 1-5/8"

Scope of work

x

X

x

Scope of work

Add coax cables

Add TMA Add fiber cables

Swap TMA Add hybrid combiner

Remove TMA Add filter combiner

Add new mount Add RRU

Relocate antenna Swap existing RRU

Add antenna Remove RRU

Swap antenna Consolidate coax cables

Remove antenna

Combiner Type

Combiner #

Splitter #

Fiber (CPRI) #

Coax Length (ft)

Coax Type

Used Coax #

RRU Type

RRU #

TMA Type

TMA #

M-Tilt

E-Tilt

RET deployed

Azimuth

Ant. Height

Ant. Vendor

Ant. Model

Ant. Type

Active/Passive

Band

Technology

Remove TMA Add filter combiner

DELTA (view from behind)
Existing Configuration Proposed Configuration

Consolidate coax cables

Remove antenna Add coax cables

Add TMA Add fiber cables

Swap TMA Add hybrid combiner

Add new mount Add RRU Swap Existing Quadpole antenna with a 4.5ft Hexpole.Add coax. Add RRU's at ground.Add smart Bias-T.

Relocate antenna Swap existing RRU

Add antenna Remove RRU

Swap antenna

Combiner Type

Combiner #

Splitter #

Fiber (CPRI) #

200 Coax Length (ft) 200

Coax Type 1-5/8"1 5/8" 1 5/8"

Used Coax # 22 2

RRU Type RRUS11_B12

RRU # 1

TMA Typedd B2 dd B4

TMA #1 1

M-Tilt 00 0

E-Tilt 22 2

RET deployed YesYes Yes

270 Azimuth 270

180 Ant. Height 180

RFS Ant. Vendor Commscope

APX16DWV_16DWVS Ant. Model SBNHH-1D65A

Quad pole Ant. Type Hexpole

Active/Passive PP P

Band B12B2 B4

Technology LTEGSM/UMTS UMTS/LTE

X X

GAMMA (view from behind)
Existing Configuration Proposed Configuration
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SBNHHSBNHH--1D65A1D65A  
Andrew® Tri­band Antenna, 1 x 698–896 MHz and 2 x 1710–2360 MHz, 65° 
horizontal beamwidth, internal RET. Both high bands share the same electrical tilt.  

l Interleaved dipole technology providing for attractive, low wind load mechanical 
package  

l The values presented on this datasheet have been calculated based on N­P­BASTA 
White Paper version 9.6 by the NGMN Alliance  

Electrical Specifications
Frequency Band, MHz 698–806 806–896 1710–1880 1850–1990 1920–2180 2300–2360
Gain by all Beam Tilts, average, dBi 13.1 13.1 16.1 16.5 16.7 17.2
Gain by all Beam Tilts Tolerance, dB ±0.5 ±0.5 ±0.5 ±0.3 ±0.5 ±0.4

Gain by Beam Tilt, average, dBi
0 ° | 13.4 

 9 ° | 13.1 

 18 ° | 12.7 

0 ° | 13.4 

 9 ° | 13.1 

 18 ° | 12.7 

0 ° | 16.0 

 5 ° | 16.2 

 10 ° | 16.1 

0 ° | 16.3 

 5 ° | 16.5 

 10 ° | 16.5 

0 ° | 16.5 

 5 ° | 16.8 

 10 ° | 16.6 

0 ° | 17.0 

 5 ° | 17.3 

 10 ° | 16.9 

Beamwidth, Horizontal, degrees 66 61 70 65 62 61
Beamwidth, Horizontal Tolerance, 
degrees ±3.1 ±5.4 ±2.8 ±4 ±6.6 ±4.6

Beamwidth, Vertical, degrees 17.6 15.9 7.1 6.6 6.2 5.5
Beamwidth, Vertical Tolerance, degrees ±1.8 ±1.4 ±0.3 ±0.4 ±0.5 ±0.3
Beam Tilt, degrees 0–18 0–18 0–10 0–10 0–10 0–10
USLS, dB 15 14 15 15 15 14
Front­to­Back Total Power at 180° ± 30°, 
dB 22 21 26 26 24 25

CPR at Boresight, dB 22 16 22 25 21 22
CPR at Sector, dB 10 6 12 8 5 4
Isolation, dB 25 25 25 25 25 25
Isolation, Intersystem, dB 30 30 30 30 30 30
VSWR | Return Loss, dB 1.5 | 14.0 1.5 | 14.0 1.5 | 14.0 1.5 | 14.0 1.5 | 14.0 1.5 | 14.0

PIM, 3rd Order, 2 x 20 W, dBc ­153 ­153 ­153 ­153 ­153 ­153
Input Power per Port, maximum, watts 350 350 350 350 350 300
Polarization  ±45° ±45° ±45° ±45° ±45° ±45°
Impedance  50 ohm 50 ohm 50 ohm 50 ohm 50 ohm 50 ohm

General Specifications 
Antenna Brand  Andrew® 
Antenna Type  DualPol® tri­band 
Band  Multiband 
Brand  DualPol® | Teletilt® 
Operating Frequency Band  1710 – 2360 MHz | 698 – 896 MHz 
 

Mechanical Specifications 
Color  Light gray 
Lightning Protection  dc Ground 
Radiator Material  Aluminum | Low loss circuit board 
Radome Material  Fiberglass, UV resistant 
RF Connector Interface  7­16 DIN Female 
RF Connector Location  Bottom 
RF Connector Quantity, total  6 

Product SpecificationsProduct Specifications
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Wind Loading, maximum  445.0 N @ 150 km/h 
100.0 lbf @ 150 km/h 

Wind Speed, maximum  241.4 km/h | 150.0 mph 
 

Dimensions 
Depth  180.0 mm | 7.1 in 
Length  1398.0 mm | 55.0 in 
Width  301.0 mm | 11.9 in 
Net Weight  15.2 kg | 33.5 lb 
 

Remote Electrical Tilt (RET) Information 
Annual Failure Rate, maximum  0.01% 
Input Voltage  10–30 Vdc 
Power Consumption, idle state, maximum  2.0 W 
Power Consumption, normal conditions, maximum 11.0 W 
Protocol  3GPP/AISG 2.0 Multi­RET 
RET Interface  RS­485 Female (daisy chain port ,1) | RS­485 Male (input port, 1) 
RET Interface, quantity  1 female | 1 male 
RET System  Teletilt® 

Regulatory Compliance/Certifications
Agency Classification
RoHS 2011/65/EU Compliant by Exemption
China RoHS SJ/T 11364­2006 Above Maximum Concentration Value (MCV)
ISO 9001:2008 Designed, manufactured and/or distributed under this quality management system

   

Included Products

BSAMNT­1 — Wide Profile Antenna Downtilt Mounting Kit for 2.5 ­ 4.5 in (64 115 mm) OD round members. Kit contains one 
scissor top bracket set and one bottom bracket set. 

Product SpecificationsProduct Specifications
SBNHHSBNHH--1D65A1D65A
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BSAMNTBSAMNT--11  
Wide Profile Antenna Downtilt Mounting Kit for 2.4 ­ 4.5 in (60 ­ 115 mm) OD round 
members. Kit contains one scissor top bracket set and one bottom bracket set.  

General Specifications 
Antenna Brand  Andrew® 
Mount Type  Downtilt mounts 
Application  Outdoor 
Includes  Brackets | Hardware 
Package Quantity  1 
 

Mechanical Specifications 
Color  Silver 
Material Type  Galvanized steel 
 

Dimensions 
Compatible Diameter, maximum 115.0 mm | 4.5 in 
Compatible Diameter, minimum  60.0 mm | 2.4 in 
Net Weight  6.3 kg | 13.9 lb 

Regulatory Compliance/Certifications
Agency Classification
RoHS 2011/65/EU Compliant
China RoHS SJ/T 11364­2006 Below Maximum Concentration Value (MCV)
ISO 9001:2008

   

Product SpecificationsProduct Specifications
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ATSBTATSBT--TOPTOP--MFMF--4G4G  
Teletilt® Top Smart Bias Tee  

l Injects AISG power and control signals onto a coaxial cable line  

l Reduces cable and site lease costs by eliminating the need for AISG home run cables  

l AISG 1.1 and 2.0 compliant  

l Operates at 10­30 Vdc  

l Weatherproof AISG connectors  

l Intuitive schematics simplify and ensure proper installation  

l Enhanced lightning protection plus grounding stud for additional surge protection  

l 7­16 DIN female connector (ANT)  

l 7­16 DIN male connector (BTS)  

General Specifications 
Smart Bias Tee Type  10–30 V Top 
Brand  Teletilt® 
Operating Frequency Band  694 – 2690 MHz 
 

Electrical Specifications 
EU Certification  CE 
Protocol  AISG 1.1 | AISG 2.0 
Antenna Interface Signal  dc Blocked | RF 
BTS Interface Signal  AISG data | dc | RF 
Interface Protocol Signal  Data | dc 
Voltage Range  10–30 Vdc 
VSWR | Return Loss  1.17:1 | 22 dB, typical 
Power Consumption, maximum  0.6 W 
RF Power, maximum  250 W @ 1850 MHz 

500 W @ 850 MHz 
Impedance  50 ohm 
Insertion Loss, typical  0.1 dB 
3rd Order IMD  ­158.0 dBc (relative to carrier) 
3rd Order IMD Test Method  Two +43 dBm carriers 
Electromagnetic Compatibility (EMC)  CFR 47 Part 15, Subpart B, Class B | EN 55022, Class B | ICES­003 Issue 4 

CAN/CSA­CEI/IEC CISPR 22:02 
 

Mechanical Specifications 
Antenna Interface  7­16 DIN Female 
BTS Interface  7­16 DIN Male 
AISG Input Connector  8­pin DIN Female 
Color  Silver 
Grounding Lug Thread Size  M8 
Material Type  Aluminum 
Lightning Surge Capability  5 times @ ­3 kA 

5 times @ 3 kA 
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Lightning Surge Capability Test Method  IEC 61000­4­5, Level X 
Lightning Surge Capability Waveform  1.2/50 voltage and 8/20 current combination waveform 
 

Environmental Specifications 
Ingress Protection Test Method  IEC 60529:2001, IP66 
Operating Temperature  ­40 °C to +70 °C (­40 °F to +158 °F) 
 

Interface Port Drawing 
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Dimensions 
Width  94.0 mm | 3.7 in 
Depth  50.0 mm | 2.0 in 
Height  143.00 mm | 5.63 in 
Net Weight  0.8 kg | 1.8 lb 

Regulatory Compliance/Certifications
Agency Classification
RoHS 2011/65/EU Compliant by Exemption
China RoHS SJ/T 11364­2006 Above Maximum Concentration Value (MCV)
ISO 9001:2008 Designed, manufactured and/or distributed under this quality management system
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