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March 29, 2023 

 
 
Melanie A. Bachman, Esq. 
Executive Director/Staff Attorney 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 
 
Re: Request of Cellco Partnership d/b/a Verizon Wireless for an Order to Approve the 

Shared Use of an Existing Tower at 93 Richards Road, Kent, Connecticut 
 
Dear Attorney Bachman: 

Pursuant to Connecticut General Statutes (“C.G.S.”) §16-50aa, as amended, Cellco 
Partnership d/b/a Verizon Wireless (“Cellco”) hereby requests an order from the Siting Council 
(“Council”) to approve the shared use of an existing 135-foot monopole telecommunications 
tower located at 93 Richards Road in Kent, CT (the “Property”).  The Property is owned by Jason 
S. and Jennifer Dubray.  The tower was approved by the Council in Docket No. 488 on 
December 7, 2020 for Homeland Towers LLC (“Homeland”).  On December 28, 2022, 
Homeland transferred the Docket No. 488 Certificate of Environmental Compatibility and Public 
Need to Infra Towers, LLC (“Infra”).  A copy of the Docket No. 488 Decision and Order is 
included in Attachment 1. 

Cellco requests that the Council find that the proposed shared use of the existing tower 
satisfies the criteria of C.G.S § 16-50aa and issue an order approving this request.  A copy of this 
filing is being sent to Kent’s First Selectman Jean C. Speck and Tai Kern, Land Use 
Administrator. 

 
 
 
 
 

KENNETH C. BALDWIN 
 
280 Trumbull Street 
Hartford, CT 06103-3597 
Main (860) 275-8200 
Fax (860) 275-8299 
kbaldwin@rc.com 
Direct (860) 275-8345 
 
Also admitted in Massachusetts 
and New York 
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Background 

Cellco is licensed by the Federal Communications Commission (“FCC”) to provide 
wireless services throughout the State of Connecticut.  Cellco and Infra have agreed to the 
proposed shared use of the Richards Road tower pursuant to mutually acceptable terms and 
conditions.  Likewise, Infra and Cellco have agreed to the proposed installation of equipment on 
the ground within the fenced compound area.  Infra has authorized Cellco to apply for all permits 
and approvals that may be required for its shared use.  (See Attachment 2). 

Cellco proposes to install nine (9) antennas and six (6) remote radio heads (“RRHs”) on a 
new antenna platform at a height of 121 feet above ground level (“AGL”).  Cellco will also 
install equipment and battery cabinets and a 50-kW diesel-fueled generator all within the existing 
fenced compound.  Included in Attachment 3 are Cellco’s project plans showing the location of 
Cellco’s proposed facility improvements and tower elevation drawings.  Attachment 4 contains 
specifications for Cellco’s proposed antennas, RRHs and generator. 

C.G.S. § 16-50aa(c)(1) provides that, upon written request for approval of a proposed 
shared use, “if the council finds that the proposed shared use of the facility is technically, legally, 
environmentally and economically feasible and meets public safety concerns, the council shall 
issue an order approving such shared use.”  Cellco respectfully submits that the shared use of the 
tower satisfies these criteria. 

A. Technical Feasibility.  The existing tower is structurally capable of supporting 
Cellco’s antennas, RRHs, antenna platform and related equipment.  The proposed shared use of 
the existing tower is, therefore, technically feasible.  A Structural Analysis Report (“SA”) dated 
March 23, 2023, prepared by Delta Oaks Group confirms that the tower can support Cellco’s 
proposed tower loading.  A separate Mount Analysis Report (“MA”), dated March 9, 2023, 
prepared by ProTerra Design Group, LLC was also prepared for the proposed antenna and RRH 
mount assembly.  Copies of the SA and MA are included in Attachment 5.   

B. Legal Feasibility.  Under C.G.S. § 16-50aa, the Council has been authorized to 
issue orders approving the shared use of an existing tower, such as the existing tower at 93 
Richards Road.  This authority complements the Council’s prior-existing authority under C.G.S. 
§ 16-50p to issue orders approving the construction of new towers that are subject to the 
Council’s jurisdiction.  In addition, §16-50x(a) directs the Council to “give such consideration to 
other state laws and municipal regulations as it shall deem appropriate” in ruling on requests for 
the shared use of existing tower facilities.  Under the statutory authority vested in the Council, an 
order by the Council approving the requested shared use would permit the Applicant to obtain a 
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building permit for the proposed installations. 

C. Environmental Feasibility.  The proposed shared use of the existing tower 
would have minimal environmental effects, for the following reasons: 

1. The proposed installation of nine (9) antennas and six (6) RRHs on a new 
antenna platform at a height of 121 feet AGL on the existing 135-foot 
monopole tower would have an insignificant incremental visual impact on 
the area around the Property.  Cellco’s shared use of the tower was 
contemplated during the Docket No. 488 proceeding.  As mentioned 
above, Cellco’s ground-based equipment will be located within the 
existing fenced compound.  Cellco’s shared use of the existing tower 
would, therefore, not cause any significant change or alteration in the 
physical or environmental characteristics of the existing facility, the 
Property or the surrounding area. 

2. Noise associated with Cellco’s proposed facility will comply with State 
and local noise standards.  Noise associated with Cellco’s emergency 
backup generator is exempt from state and local noise standards. 

3. Operation of Cellco’s antennas at this site would not exceed the RF 
emissions standards adopted by the Federal Communications Commission 
(“FCC”).  Included in Attachment 6 of this filing is a C-Squared Systems 
Calculated Radio Frequency Emissions Report that demonstrates that the 
facility will operate well within the FCC’s safety standards. 

4. Under ordinary operating conditions, the proposed installation would not 
require the use of any water or sanitary facilities and would not generate 
air emissions or discharges to water bodies or sanitary facilities.  After 
construction is complete the proposed installations would not generate any 
increased traffic to the facility other than periodic maintenance visits to the 
cell site. 

The proposed shared use of the existing facility would, therefore, have a minimal 
environmental effect, and is environmentally feasible. 

D. Economic Feasibility.  As previously mentioned, Cellco has entered into an 
agreement with Infra for the shared use of the existing tower subject to mutually agreeable terms.  
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The proposed tower sharing is, therefore, economically feasible. 

E. Public Safety Concerns.  As discussed above, the tower is structurally capable of 
supporting Cellco’s antennas, RRHs, antenna platform and all tower-mounted equipment.  Cellco 
is not aware of any public safety concerns relative to the proposed sharing of the existing the 
Richards Road tower.  In fact, the provision of new and improved wireless service through 
Cellco’s shared use of the existing tower would enhance the safety and welfare of area residents 
and members of the general public living in and traveling through Kent. 

Conclusion 

A Certificate of Mailing verifying that this filing was sent to municipal officials, the 
Property owners, and Infra is included in Attachment 7. 

For the reasons discussed above, the proposed shared use of the existing tower at the 
Property satisfies the criteria stated in C.G.S. § 16-50aa and advances the General Assembly’s 
and the Council’s goal of preventing the unnecessary proliferation of towers in Connecticut.  The 
Applicant, therefore, respectfully requests that the Council issue an order approving the proposed 
shared use. 

Thank you for your consideration of this matter. 

Very truly yours, 

 
Kenneth C. Baldwin 

 
Enclosures 
Copy to: 
 Jean C. Speck, First Selectman 
 Tai Kern, Land Use Administrator 
 Jason S. and Jennifer Dubray, Property Owners 
 Infra Towers, LLC 
 Tim Parks  
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DOCKET NO. 488 – Homeland Towers, LLC and New Cingular 

Wireless PCS, LLC d/b/a AT&T application for a Certificate of 

Environmental Compatibility and Public Need for the construction, 

maintenance, and operation of a telecommunications facility 

located at one of two sites: Kent Tax Assessor ID #M10, Block 22, 

Lot 38 Bald Hill Road or 93 Richards Road, Kent, Connecticut. 

} 

 

} 

 

} 

 

 

Connecticut 

 

Siting 

 

Council 

 

December 3, 2020 

 

Decision and Order 

 

Pursuant to Connecticut General Statutes §16-50p, §22a-19 and the foregoing Findings of Fact and Opinion, 

the Connecticut Siting Council (Council) finds that the effects associated with the construction, 

maintenance, and operation of a telecommunications facility, including effects on the natural environment, 

ecological balance, public health and safety, scenic, historic, and recreational values, agriculture, forests 

and parks, air and water purity, and fish, aquaculture and wildlife are not disproportionate, either alone or 

cumulatively with other effects, when compared to need, are not in conflict with the policies of the State 

concerning such effects, and are not sufficient reason to deny the application, and therefore directs that a 

Certificate of Environmental Compatibility and Public Need, as provided by General Statutes § 16-50k, be 

issued to Homeland Towers, LLC, hereinafter referred to as the Certificate Holder, for a 

telecommunications facility at Site B - 93 Richards Road, Kent.  The Council denies certification of Site A 

located at Kent Tax Assessor ID #M10, Block 22, Lot 38 Bald Hill Road, Kent.  

 

Unless otherwise approved by the Council, the facility shall be constructed, operated, and maintained 

substantially as specified in the Council’s record in this matter, and subject to the following conditions: 

 

1. The tower shall be constructed as a monopole at a height of 135 feet above ground level to provide the 

proposed wireless services, sufficient to accommodate the antennas of New Cingular Wireless PCS, 

LLC, and other entities, both public and private. The height of the tower may be extended after the date 

of this Decision and Order pursuant to regulations of the Federal Communications Commission.   

 

2. The Certificate Holder shall prepare a Development and Management (D&M) Plan for this site in 

compliance with Sections 16-50j-75 through 16-50j-77 of the Regulations of Connecticut State 

Agencies. The D&M Plan shall be submitted to and approved by the Council prior to the 

commencement of facility construction and shall include:  

a) a certified letter from a wireless telecommunications carrier with a firm commitment to install 

associated wireless equipment at the facility upon completion of construction; 

b) final site plan(s) for development of the facility that employ the governing standard in the State 

of Connecticut for tower design in accordance with the currently adopted International Building 

Code and include specifications for the tower, tower foundation, antennas and equipment 

compound including, but not limited to, fence design, tower finish/color, landscaping including 

taller plantings to conceal ground equipment and a warranty for the plantings, ground 

equipment, access road, utility installation and emergency backup generator; 

c) the tower shall be painted a two-tone color scheme with a brown-gray color on the bottom 

portion and a gray-blue color on the upper portion.  Antennas and mounting equipment shall 

be painted the same color as the upper portion of the tower. Examples of the color scheme shall 

be provided; 

d) the tower shall be designed with a yield point to ensure that the tower setback radius remains 

within the boundaries of the subject property; 

e) construction plans for site clearing, grading, landscaping, water drainage and stormwater 

control, and erosion and sedimentation controls consistent with the 2002 Connecticut 

Guidelines for Soil Erosion and Sediment Control, as amended; and  
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f) construction schedule including hours and days of the week for construction activities, and 

anticipated construction timeline for both tower/compound construction and 

installation/operation of carrier antennas.  

 

3. Prior to the commencement of operation, the Certificate Holder shall provide the Council worst-case 

modeling of the electromagnetic radio frequency power density of all proposed entities’ antennas at the 

closest point of uncontrolled access to the tower base, consistent with Federal Communications 

Commission, Office of Engineering and Technology, Bulletin No. 65, August 1997. The Certificate 

Holder shall ensure a recalculated report of the electromagnetic radio frequency power density be 

submitted to the Council if and when circumstances in operation cause a change in power density above 

the levels calculated and provided pursuant to this Decision and Order. 

 

4. Upon the establishment of any new federal radio frequency standards applicable to frequencies of this 

facility, the facility granted herein shall be brought into compliance with such standards. 

 

5. The Certificate Holder shall provide the Council with a copy of necessary permits from any other state 

or federal agency with concurrent jurisdiction prior to the commencement of construction.    

 

6. The Certificate Holder shall permit public or private entities to share space on the proposed tower for 

fair consideration, or shall provide any requesting entity with specific legal, technical, environmental, 

or economic reasons precluding such tower sharing.   

 

7. Unless otherwise approved by the Council, if the facility authorized herein is not fully constructed with 

at least one fully operational wireless telecommunications carrier providing wireless service within 

eighteen months from the date of the mailing of the Council’s Findings of Fact, Opinion, and Decision 

and Order (collectively called “Final Decision”), this Decision and Order shall be void, and the 

Certificate Holder shall dismantle the tower and remove all associated equipment or reapply for any 

continued or new use to the Council before any such use is made.  The time between the filing and 

resolution of any appeals of the Council’s Final Decision shall not be counted in calculating this 

deadline. Authority to monitor and modify this schedule, as necessary, is delegated to the Executive 

Director. The Certificate Holder shall provide written notice to the Executive Director of any schedule 

changes as soon as is practicable. 

 

8. Any request for extension of the time period referred to in Condition 7 shall be filed with the Council 

not later than 60 days prior to the expiration date of this Certificate and shall be served on all parties 

and intervenors, as listed in the service list, and the Town of Kent.   

 

9. If the facility ceases to provide wireless services for a period of one year, this Decision and Order shall 

be void, and the Certificate Holder shall dismantle the tower and remove all associated equipment or 

reapply for any continued or new use to the Council within 90 days from the one year period of cessation 

of service. The Certificate Holder may submit a written request to the Council for an extension of the 

90 day period not later than 60 days prior to the expiration of the 90 day period.   

 

10. Any nonfunctioning antenna, and associated antenna mounting equipment, on this facility shall be 

removed within 60 days of the date the antenna ceased to function.   

 

11. In accordance with Section 16-50j-77 of the Regulations of Connecticut State Agencies, the Certificate 

Holder shall provide the Council with written notice two weeks prior to the commencement of site 

construction activities. In addition, the Certificate Holder shall provide the Council with written notice 

of the completion of site construction, and the commencement of site operation.   
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12. The Certificate Holder shall remit timely payments associated with annual assessments and invoices 

submitted by the Council for expenses attributable to the facility under Conn. Gen. Stat. §16-50v. 

 

13. This Certificate may be transferred in accordance with Conn. Gen. Stat. §16-50k(b), provided both the 

Certificate Holder/transferor and the transferee are current with payments to the Council for their 

respective annual assessments and invoices under Conn. Gen. Stat. §16-50v. In addition, both the 

Certificate Holder/transferor and the transferee shall provide the Council a written agreement as to the 

entity responsible for any quarterly assessment charges under Conn. Gen. Stat. §16-50v(b)(2) that may 

be associated with this facility. If construction has not been completed in accordance with Condition 7 

of this Decision and Order at the time the Certificate is requested to be transferred, a certified letter 

from a wireless telecommunications carrier with a firm commitment to install associated wireless 

equipment at the facility upon completion of construction shall also be provided. 

 

14. The Certificate Holder shall maintain the facility and associated equipment, including but not limited 

to, the tower, tower foundation, antennas, equipment compound, radio equipment, access road, utility 

line and landscaping in a reasonable physical and operational condition that is consistent with this 

Decision and Order and a Development and Management Plan to be approved by the Council. 

 

15. If the Certificate Holder is a wholly-owned subsidiary of a corporation or other entity and is 

sold/transferred to another corporation or other entity, the Council shall be notified of such sale and/or 

transfer and of any change in contact information for the individual or representative responsible for 

management and operations of the Certificate Holder within 30 days of the sale and/or transfer. 

 

16. This Certificate may be surrendered by the Certificate Holder upon written notification and 

acknowledgment by the Council. 

 

We hereby direct that a copy of the Findings of Fact, Opinion, and Decision and Order be served on each 

person listed in the Service List, dated September 18, 2020, and notice of issuance published in the 

Republican American. 

 

By this Decision and Order, the Council disposes of the legal rights, duties, and privileges of each party 

named or admitted to the proceeding in accordance with Section 16-50j-17 of the Regulations of 

Connecticut State Agencies. 
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MX06FRO860-03
NWAV™ X-Pol Hex-Port Antenna

X-Pol Hex-Port 8 ft 60° Fast Roll Off antenna with independent tilt on 700 & 850 MHz:

2 ports 698-798, 824-894 MHz and 4 ports 1695-2180 MHz
l Fast Roll Off (FRO™) azimuth beam pattern improves Intra- and Inter-cell SINR
l Compatible with dual band 700/850 MHz radios with independent low band EDT without
external diplexers

l Fully integrated (iRETs) with independent RET control for low and high bands for ease of net-
work optimization

l SON-Ready array spacing supports beamforming capabilities
l Suitable for LTE/CDMA/PCS/UMTS/GSM air interface technologies
l Integrated Smart Bias-Ts reduce leasing costs

Fast Roll-Off antennas increase data throughput without compromising coverage
The horizontal beam produced by Fast Roll-Off (FRO) technology increases the Signal to Interference & Noise Ratio (SINR) by eliminating overlap between sectors .

Non-FRO antenna Large traditional antenna pattern overlap creates harmful interference. JMA FRO antenna
JMA’s FRO antenna pattern minimizes overlap, thereby minimizing inter-
ference.

LTE throughput SINR Speed
(bps/Hz)

Speed
increase CQI

Excellent >18 >4.5 333+% 8-10

Good 15-18 3.3-4.5 277% 6-7

Fair 10-15 2-3.3 160% 4-6

Poor <10 <2 0% 1-3

The LTE radio automatically selects the best throughput based on measured
SINR.

Electrical specification (minimum/maximum) Ports 1, 2 Ports 3, 4, 5, 6

Frequency bands, MHz 698-798 824-894 1695-1880 1850-1990 1920-2180

Polarization ± 45° ± 45°

Average gain over all tilts, dBi 15.3 14.5 17.6 17.9 18.2

Horizontal beamwidth (HBW), degrees 60.0 53.5 55.0 55.0 55.5

Front-to-back ratio, co-polar power @180°± 30°, dB >22.0 >21.0 >25.0 >25.0 >25.0

X-Pol discrimination (CPR) at boresight, dB >18.0 >15.0 >18 >18 >15

Sector power ratio, percent <4.5 <3.5 <3.7 <3.8 <3.6

Vertical beamwidth (VBW), degrees1 9.0 8.3 6.0 5.5 5.5

Electrical downtilt (EDT) range, degrees 2-12 2-12 0-9

First upper side lobe (USLS) suppression, dB1 ≤-15.0 ≤-15.0 ≤-16.0 ≤-16.0 ≤-16.0

Cross-polar isolation, port-to-port, dB1 25 25 25 25 25

Max VSWR / return loss, dB 1.5:1 / -14.0 1.5:1 / -14.0

Max passive intermodulation (PIM), 2x20W carrier, dBc -153 -153

Max input power per any port, watts 300 250

Total composite power all ports, watts 1500

1 Typical value over frequency and tilt
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Mechanical specifications

Dimensions height/width/depth, inches (mm) 95.9/ 15.4/ 10.7 (2436/ 392/ 273)

Shipping dimensions length/width/height, inches (mm) 106/ 20/ 15 (2692/ 508/ 381)

No. of RF input ports, connector type, and location 6 x 4.3-10 female, bottom

RF connector torque 96 lbf·in (10.85 N·m or 8 lbf·ft)

Net antenna weight, lb (kg) 65 (29.5)

Shipping weight, lb (kg) 95 (43.1)

Antenna mounting and downtilt kit included with antenna 91900318, 91900319 (middle bracket)

Net weight of the mounting and downtilt kit, lb (kg) 26 (11.82)

Range of mechanical up/down tilt -2° to 12°

Rated wind survival speed, mph (km/h) 150 (241)

Frontal and lateral wind loading @ 150 km/h, lbf (N) 141.4 (629.0), 105.8 (470.6)

Equivalent flat plate @ 100 mph and Cd=2, sq ft 3.46

EPA frontal and lateral, ft2, (m2) 6.4 (0.59), 3.2 (0.30)

Front view Back view Bottom view

Ordering information

Antenna model Description

MX06FRO860-03 8F X-Pol HEX FRO 60° independent tilt 700/850 RET, 4.3-10 & SBT

Optional accessories

AISG cables M/F cables for AISG connections

PCU-1000 RET controller Stand-alone controller for RET control and configurations
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Remote electrical tilt (RET 1000) information

RET location Integrated into antenna

RET interface connector type 8-pin AISG connector per IEC 60130-9

RET connector torque Min 0.5 N·m to max 1.0 N·m (hand pressure & finger tight)

RET interface connector quantity 2 pairs of AISGmale/female connectors

RET interface connector location Bottom of the antenna

Total no. of internal RETs (low bands) 2

Total no. of internal RETs (high bands) 1

RET input operating voltage, vdc 10-30

RET max power consumption, idle state, W ≤ 2.0

RET max power consumption, normal operating conditions, W ≤ 13.0

RET communication protocol AISG 2.0 / 3GPP

RET and RF connector topology

Each RET device can be controlled either via the designated external AISG connector or RF port as shown below:

RET device Band RF port

R1 698-798 1-2

R2 824-894 1-2

RET device Band RF port

B1/B2 1695-2180 3-6

Array topology

3 sets of radiating arrays

R1/R2: 698-894 MHz
B1: 1695-2180 MHz
B2: 1695-2180 MHz

Band RF port

1695-2180 3-4

698-894 1-2

1695-2180 5-6
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MT6407-77A

for High Capacity and Wide Coverage



Beamforming 
& MU-MIMO

Flexible-Use Licences

3.7 GHz 3.8 GHz 3.8 GHz 4.23.98 GHz 4.0 GHz

A1 A2 A3 A4 A5 B1 B2 B3 B4 C1 C2 C3 C4
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FSSB5

Post-Transition FSS

20 megahertz
sub-blocks

50.9L 79.4lbs

MAC/PLC
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Homepage

samsungnetworks.com

Youtube

www.youtube.com/samsung5g

Samsung’s future proof dual-band radio is designed to help 
effectively increase the coverage areas in wireless networks. 
This AWS/PCS 4T4R dual-band radio has 4Tx/4Rx to 2Tx/2Rx 
RF chains options and a total output power of 320W, making 
it ideal for macro sites.

Model Code RF4439d-25A

57196



- -

14.96 x 14.96 x 10.04inch (36.8L) /
74.7lb

57196



Homepage

samsungnetworks.com

Youtube

www.youtube.com/samsung5g

Samsung’s future proof dual-band radio is designed to help 
effectively increase the coverage areas in wireless networks. 
This 700/850MHz 4T4R dual-band radio has 4Tx/4Rx to 
2Tx/2Rx RF chains options and a total output power of 320W, 
making it ideal for macro sites.

Model Code RF4440d-13A

57196



57196
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Powering Ahead

For over 50 years, Generac has provided innovative design and
superior manufacturing.

Generac ensures superior quality by designing and manufacturing
most of its generator components, including alternators, enclosures
and base tanks, control systems and communications software.

Generac gensets utilize a wide variety of options, configurations and
arrangements, allowing us to meet the standby power needs of
practically every application.

Generac searched globally to ensure the most reliable engines power
our generators. We choose only engines that have already been
proven in heavy-duty industrial applications under adverse
conditions. 

Generac is committed to ensuring our customers’ service support
continues after their generator purchase. 

Codes and Standards
Not all codes and standards apply to all configurations. Contact 
factory for details.

UL2200, UL508, UL489, UL142

CSA C22.2

BS5514 and DIN 6271

SAE J1349

NFPA 37, 70, 99, 110 

NEC700, 701, 702, 708

ISO 3046, 7637, 8528, 9001

NEMA ICS10, MG1, 250, ICS6, AB1

ANSI C62.41

IBC 2009, CBC 2010, IBC 2012, 
ASCE 7-05, ASCE 7-10, ICC-ES AC-
156 (2012)

TM

®

®

Image used for illustration purposes only

Standby Power Rating
50 kW, 63 kVA, 60 Hz

Prime Power Rating*
45 kW, 56 kVA, 60 Hz

    

*EPA Certified Prime ratings are not available in the US or its Territories

*Assembled in the USA using 
domestic and foreign parts
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CONTROL SYSTEM

Digital H Control Panel- Dual 4x20 Display

Program Functions
• Programmable Crank Limiter
• 7-Day Programmable Exerciser
• Special Applications Programmable Logic Controller
• RS-232/485 Communications
• All Phase Sensing Digital Voltage Regulator
• 2-Wire Start Capability
• Date/Time Fault History (Event Log)
• Isochronous Governor Control

• Waterproof/Sealed Connectors
• Audible Alarms and Shutdowns
• Not in Auto (Flashing Light)
• Auto/Off/Manual Switch
• E-Stop (Red Mushroom-Type)
• NFPA110 Level I and II (Programmable)
• Customizable Alarms, Warnings, and Events
• Modbus® Protocol
• Predictive Maintenance Algorithm
• Sealed Boards
• Password Parameter Adjustment Protection
• Single Point Ground
• 16 Channel Remote Trending
• 0.2 msec High Speed Remote Trending
• Alarm Information Automatically Annunciated 

on the Display

Full System Status Display
• Power Output (kW)
• Power Factor
• kW Hours, Total, and Last Run
• Real/Reactive/Apparent Power
• All Phase AC Voltage
• All Phase Currents

• Oil Pressure
• Coolant Temperature
• Coolant Level
• Engine Speed
• Battery Voltage
• Frequency

Alarms and Warnings

• Oil Pressure 
• Coolant Temperature 
• Coolant Level 
• Engine Overspeed 
• Battery Voltage
• Alarms and Warnings Time and Date Stamped
• Snap Shots of Key Operation Parameters During 

Alarms and Warnings
• Alarms and Warnings Spelled Out (No Alarm Codes)

STANDARD FEATURES      

ENGINE SYSTEM

• Oil Drain Extension
• Air Cleaner
• Fan Guard
• Stainless Steel Flexible Exhaust Connection
• Radiator Duct Adapter (Open Set Only)

Fuel System

• Fuel Lockoff Solenoid
• Secondary Fuel Filter

Cooling System

• Closed Coolant Recovery System
• UV/Ozone Resistant Hoses
• Factory-Installed Radiator
• Radiator Drain Extension 

Electrical System

• Battery Charging Alternator
• Battery Cables
• Battery Tray
• Rubber-Booted Engine Electrical Connections
• Solenoid Activated Starter Motor

ALTERNATOR SYSTEM         

• UL2200 GENprotect™
• Class H Insulation Material
• 2/3 Pitch
• Skewed Stator
• Brushless Excitation
• Sealed Bearing
• Full Load Capacity Alternator
• Protective Thermal Switch

GENERATOR SET

• Genset Vibration Isolation
• Separation of Circuits - High/Low Voltage
• Separation of Circuits - Dual Breakers
• Standard Factory Testing
• 2 Year Limited Warranty (Standby Rated Units)
• 1 Year Limited Warranty (Prime Rated Units)

ENCLOSURE (If Selected)

• Rust-Proof Fasteners with Nylon Washers 
to Protect Finish

• High Performance Sound-Absorbing Material 
(Sound Attenuated Enclosures)

• Gasketed Doors
• Stamped Air-Intake Louvers
• Upward Facing Discharge Hoods (Radiator 

and Exhaust)
• Stainless Steel Lift Off Door Hinges
• Stainless Steel Lockable Handles
• RhinoCoat™ - Textured Polyester Powder Coat Paint

TANKS (If Selected)

• UL 142
• Double Wall
• Vents
• Sloped Top
• Sloped Bottom
• Factory Pressure Tested - 2 psi
• Rupture Basin Alarm
• Fuel Level
• Check Valve In Supply and Return Lines
• RhinoCoat™ - Textured Polyester Powder Coat Paint 
• Stainless Steel Hardware
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CONFIGURABLE OPTIONS      

ENGINE SYSTEM

○ Oil Make-Up System
○ Oil Heater
○ Industrial Silencer
○ Critical Silencer

FUEL SYSTEM

○ Flexible Fuel Lines
○ Primary Fuel Filter

COOLING SYSTEM

○ 120 VAC Coolant Heater
○ 208 VAC Coolant Heater
○ 240 VAC Coolant Heater

ELECTRICAL SYSTEM

○ Battery Box
○ Battery Heater
○ 10A UL Listed Float/Equalize Battery Charger

ALTERNATOR SYSTEM

○ Main Line Circuit Breaker
○ 2nd Circuit Breaker
○ 3rd Circuit Breaker
○ Alternator Upsizing
○ Anti-Condensation Heater
○ Tropical Coating
○ Permanent Magnet Excitation

GENERATOR SET

○ Weather Protected Enclosure
○ Level 1 Sound Attenuated Enclosure
○ Level 2 Sound Attenuated Enclosure
○ IBC Seismic Certified/Seismic Rated Vibration 

Isolators
○ Steel Enclosure
○ Aluminum Enclosure
○ Enclosure Light Kits

CONTROL SYSTEM

○ NFPA 110 Level 1 Compliant 21-Light 
Remote Annunciator

○ Remote Relay Assembly (8 or 16)
○ Spare Inputs (x4) Outputs (x4)
○ Oil Temperature Indication and Alarm
○ Remote E-Stop (Break Glass-Type, Surface Mount)
○ Remote E-Stop (Red Mushroom-Type, 

Surface Mount)
○ Remote E-Stop (Red Mushroom-Type, Flush Mount)
○ Remote Communication - Modem
○ 10A Engine Run Relay
○ Ground Fault Annunciator
○ 100 dB Alarm Horn

WARRANTY (Standby Gensets Only)

○ 2 Year Extended Limited Warranty
○ 5 Year Limited Warranty
○ 5 Year Extended Limited Warranty
○ 7 Year Extended Limited Warranty
○ 10 Year Extended Limited Warranty

ENGINEERED OPTIONS    

ENGINE SYSTEM

○ Coolant Heater Ball Valves
○ Fluid Containment Pan

CONTROL SYSTEM

○ Battery Disconnect Switch

GENERATOR SET

○ Special Testing
○ Battery Box

ENCLOSURE

○ Door Open Alarm
○ Enclosure Heater
○ Motorized Dampers

TANKS

○ Overfill Protection Valve 
○ ULC S-601
○ UL 2085 Tank
○ Special Fuel Tanks
○ External Vent Extensions
○ Tank Risers
○ 5 Gallon Spill Box
○ Lockable Fuel Fill
○ Pipe Flanges
○ 90% High Fuel Alarm
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General

Make Iveco/FPT

EPA Emissions Compliance Stationary Emergency

EPA Emissions Reference See Emission Data Sheet

Cylinder # 4

Type In-Line

Displacement - in3 (L) 274 (4.5)

Bore - in (mm) 4.1 (105)

Stroke - in (mm) 5.2 (132)

Compression Ratio 17.5:1

Intake Air Method Turbocharged

Cylinder Head Type 2-Valve

Piston Type Aluminum

Crankshaft Type Forged Steel

Engine Governing 

Governor Electronic Isochronous

Frequency Regulation (Steady State) ±0.25%

Lubrication System

Oil Pump Type Gear

Oil Filter Type Full-Flow Cartridge

Crankcase Capacity - qt (L) 14.4 (13.6)

Cooling System

Cooling System Type Closed

Water Pump Type Belt Driven Centrifugal

Fan Type Pusher

Fan Speed - RPM 2,538

Fan Diameter - in (mm) 26 (660)

Fuel System 

Fuel Type Ultra Low Sulfur Diesel Fuel

Fuel Specifications ASTM

Fuel Filtering (Microns) 5

Fuel Pump Type Engine Driven Gear

Injector Type Mechanical

Fuel Supply Line - in (mm) 0.25 (6.35) NPT

Fuel Return Line - in (mm) 0.25 (6.35) NPT

Engine Electrical System

System Voltage 12 VDC

Battery Charger Alternator Standard

Battery Size See Battery Index 0161970SBY

Battery Voltage 12 VDC

Ground Polarity Negative

APPLICATION AND ENGINEERING DATA 

ENGINE SPECIFICATIONS

    

ALTERNATOR SPECIFICATIONS

Standard Model K0050124Y21

Poles 4

Field Type Revolving

Insulation Class - Rotor H

Insulation Class - Stator H

Total Harmonic Distortion <5%

Telephone Interference Factor (TIF) <50

Standard Excitation Synchronous Brushless

Bearings One, Pre-Lubed and Sealed

Coupling Direct via Flexible Disc

Prototype Short Circuit Test Yes

Voltage Regulator Type Digital

Number of Sensed Phases 3

Regulation Accuracy (Steady State) ±0.25%
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** Refer to “Emissions Data Sheet” for maximum bHP for EPA and SCAQMD permitting purposes.

Deration – Operational characteristics consider maximum ambient conditions. Derate factors may apply under atypical site conditions. 
Please contact a Generac Power Systems Industrial Dealer for additional details. All performance ratings in accordance with ISO3046, BS5514, ISO8528, and DIN6271 standards. 
Standby - See Bulletin 10000018933
Prime - See Bulletin 10000018926

POWER RATINGS

Standby

Single-Phase 120/240 VAC @1.0pf 50 kW Amps: 208

Three-Phase 120/208 VAC @0.8pf 50 kW Amps: 174

Three-Phase 120/240 VAC @0.8pf 50 kW Amps: 151

Three-Phase 277/480 VAC @0.8pf 50 kW Amps: 75

Three-Phase 346/600 VAC @0.8pf 50 kW Amps: 60

MOTOR STARTING CAPABILITIES (skVA)

skVA vs. Voltage Dip
277/480 VAC 30% 208/240 VAC 30%

K0050124Y21 98 K0050124Y21 75

FUEL CONSUMPTION RATES*
Diesel - gph (Lph)

Fuel Pump Lift- ft (m) Percent Load Standby

3 (1) 25% 1.15 (4.35)

50% 2.25 (8.52)

Total Fuel Pump Flow (Combustion + Return) - gph (Lph) 75% 3.21 (12.15)

13.6 (51.5) 100% 4.15 (15.75)
* Fuel supply installation must accommodate 

fuel consumption rates at 100% load.

COOLING
Standby

Coolant Flow gpm (Lpm) 32.7 (123.8)

Coolant System Capacity gal (L) 4.5 (17.44)

Heat Rejection to Coolant BTU/hr (kW) 121,000 (35.5)

Inlet Air scfm (m3/min) 6,360 (180)

Maximum Operating Radiator Air Temperature °F (°C) 122 (50)

Maximum Ambient Temperature (Before Derate) See Bulletin No. 0199270SSD

Maximum Radiator Backpressure in H2O (kPa) 0.5 (0.12)

COMBUSTION AIR REQUIREMENTS
Standby Prime

Flow at Rated Power scfm (m3/min) 205 (5.80) 189 (5.35)

ENGINE EXHAUST

Standby Standby

Rated Engine Speed RPM 1,800 Exhaust Flow (Rated Output) scfm (m3/min) 497 (14.1)

Horsepower at Rated kW** hp 80 Max. Allowable Backpressure inHg (kPa) 1.5 (5.1)

Piston Speed ft/min (m/min) 1,559 (475) Exhaust Temp (Rated Output) °F (°C) 850 (454)

BMEP psi (kPa) 128.5 (886)

OPERATING DATA 
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    DIMENSIONS AND WEIGHTS*

         

Part No.  0191740SBY
Rev. D  04/04/19

Generac Power Systems, Inc.  |  P.O.Box 8  |  Waukesha, WI 53189 
P: (262) 544-4811 ©2019 Generac Power Systems, Inc. All rights reserved. All specifications are subject to change without notice.

* All measurements are approximate and for estimation purposes only. Specification characteristics may change without notice. Please contact a Generac Power Systems Industrial Dealer for detailed 
installation drawings.
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OPEN SET (Includes Exhaust Flex)

Run Time
- Hours

Usable 
Capacity 
- Gal (L)

L x W x H - in (mm) Weight - lbs (kg)

No Tank - 76.0 (1,930) x 37.0 (940) x 53.0 (1,346) 1,996 (905)

13 54 (204) 76.0 (1,930) x 37.0 (940) x 66.0 (1,676) 2,476 (1,123)

32 132 (500) 76.0 (1,930) x 37.0 (940) x 78.0 (1,981) 2,706 (1,227)

51 211 (799) 76.0 (1,930) x 37.0 (940) x 90.0 (2,286) 2,915 (1,322)

72 300 (1,136) 93.0 (2,362) x 37.0 (940) x 94.0 (2,388) 2,978 (1,351)

122 510 (1,931) 117.0 (2,972) x 47.0 (1,194) x 96.0 (2,438) 3,361 (1,525)

WEATHER PROTECTED ENCLOSURE

Run Time
- Hours

Usable 
Capacity 
- Gal (L)

L x W x H - in (mm) Weight - lbs (kg) 

No Tank - 95.0 (2,413) x 38.0 (965) x 50.0 (1,270) 2,298 (1,042)

13 54 (204) 95.0 (2,413) x 38.0 (965) x 63.0 (1,600) 2,778 (1,260)

32 132 (500) 95.0 (2,413) x 38.0 (965) x 75.0 (1,905) 3,008 (1,364)

51 211 (799) 95.0 (2,413) x 38.0 (965) x 87.0 (2,210) 3,217 (1,459)

72 300 (1,136) 95.0 (2,413) x 38.0 (965) x 91.0 (2,311) 3,280 (1,488)

122 510 (1,931) 117.0 (2,972) x 47.0 (1,194) x 93.0 (2,362) 3,663 (1,662)

LEVEL 1 SOUND ENCLOSURE

Run Time
- Hours

Usable 
Capacity 
- Gal (L)

L x W x H - in (mm) Weight - lbs (kg) 

No Tank - 112.0 (2,845) x 38.0 (965) x 50.0 (1,270) 2,451 (1,112)

13 54 (204) 112.0 (2,845) x 38.0 (965) x 63.0 (1,600) 2,931 (1,329)

32 132 (500) 112.0 (2,845) x 38.0 (965) x 75.0 (1,905) 3,161 (1,434)

51 211 (799) 112.0 (2,845) x 38.0 (965) x 87.0 (2,210) 3,370 (1,529)

72 300 (1,136) 112.0 (2,845) x 38.0 (965) x 91.0 (2,311) 3,433 (1,557)

122 510 (1,931) 135.0 (3,429) x 47.0 (1,194) x 93.0 (2,362) 3,816 (1,731)

LEVEL 2 SOUND ENCLOSURE

Run Time
- Hours

Usable 
Capacity 
- Gal (L)

L x W x H - in (mm) Weight - lbs (kg) 

No Tank - 95.0 (2,413) x 38.0 (965) x 62.0 (1,575) 2,456 (1,114)

13 54 (204) 95.0 (2,413) x 38.0 (965) x 75.0 (1,905) 2,936 (1,332)

32 132 (500) 95.0 (2,413) x 38.0 (965) x 87.0 (2,210) 3,166 (1,436)

51 211 (799) 95.0 (2,413) x 38.0 (965) x 99.0 (2,515) 3,375 (1,531)

72 300 (1,136) 95.0 (2,413) x 38.0 (965) x 103.0 (2,616) 3,438 (1,559)

122 510 (1,931) 117.0 (2,972) x 47.0 (1,194) x 105.0 (2,667) 3,821 (1,733)
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ProTerra Design Group, LLC Ph: (413) 320-4918
4 Bay Road, Building A, Suite 200 E: info@proterra-design.com
Hadley, MA 01035

Date:  3/9/2023 

Submitted To: Verizon Wireless 
900 Chelmsford St. 
Tower 2 Floor 5 
Lowell, MA 01851 

Subject:   Mount Structural Analysis Report 

Verizon Designation: Site Name: KENT 2 CT 
Location Code: 782596
Fuze ID: 16997348  

Site Data: 93 Richards Road, Kent, CT 06785 
Latitude 41o 42’ 31.02”, Longitude -73o 25’ 13.72”

We are pleased to submit this “Mount Structural Analysis Report” to determine the structural capacity 
of the antenna mount utilized by Verizon at the above referenced site. 

The purpose of the analysis is to determine acceptability of the mount stress level for the changes 
proposed by Verizon. Under the following load case we have determined the mount to have: 

 Proposed Equipment                                                                                           Adequate Capacity (79.8%)
 Note: See Analysis Criteria for loading configuration  

The analysis has been performed in accordance with the TIA-222-H Standard and the 2022 Connecticut 
State Building Code (2021 IBC). 

We appreciate the opportunity of providing our continuing professional services to you. If you have 
any questions or need further assistance on this or any other projects, please give us a call. 

Prepared by Consulting Engineer:
                                                                                                             3/9/2023  
Ahmet Colakoglu, PE  
Connecticut Professional Engineer 
License No: 27057 
EFI GLOBAL, INC. (PEC 0001245)  Reviewed By: 
1117 Perimeter Center West, Suite E500  
Atlanta, GA 30338 
Tel: (470) 990-6593  Proterra Design Group, LLC



Mount Structural Analysis 
KENT 2 CT 

ProTerra Design Group, LLC Ph: (413) 320-4918
4 Bay Road, Building A, Suite 200 E: info@proterra-design.com
Hadley, MA 01035

1) ANALYSIS CRITERIA 

The analysis was performed for the proposed appurtenances as specified in the loading information 
referenced below, and per the following loading criteria of Table 1. 

Table 1 – Loading and Analysis Criteria

Table 1.1 – Proposed and Final Appurtenance Configuration

       *To be mounted to dual antenna mounting bracket. 
       **To be mounted behind antennas. 

       Table 1.2 – Assumed Material Properties 

Rad Center 121’-0’’ 

Structure Type Monopole 

Exposure Category C 

Ultimate Wind Speed 115 mph 

Ultimate Ice Loading 1.00” with 40 mph Wind 

Risk Category II 

Topographic Factor   Kzt = 1.86 

Qty Model 

6 JMA MX06FRO860-03 – Antennas* 

3 Samsung MT6407-77A – Antennas 

3 Samsung B5/B13 RRH ORAN – RRUs** 

3 Samsung B2/B66A RRH ORAN – RRUs 

1 12 OVP Box 

1 
Valmont/Site Pro 1 12’ 6’’ Low Profile Platform with Twelve 2-

7/8’’ Antenna Mounting Pipes, and Support Rail 
(P/N: RMQP-4096-HK) 

Member Type ASTM Material Designation Fy (ksi) Fu (ksi) 

Pipes A53 Gr. B 35 60 

Angles/Channels A36 36 58 

Rectangular HSS A500 Gr. B – 46  46 58 

Round HSS A500 Gr. B – 42 42 58 

Others (UNO) A572 Gr. 50 50 65 
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2) ANALYSIS PROCEDURE 

The analysis is based on the following information:  

Table 2 – Documents 

Document Provided By Date

Construction Drawings ProTerra Design Group, LLC 02/23/2023 

RFDS Verizon 12/28/2022 

2.1) Analysis Method

Risa-3D, a commercially available analysis software package, was used to create a three-
dimensional model of the mount and calculate member stresses for various loading cases.  
Selected output from the analysis is included in the Appendix. 

2.2) Analysis Conditions and Assumptions 

1) The mount was built and installed in accordance with the manufacturer’s specifications. 
2) The mount has been maintained and will be maintained in accordance with the 

manufacturer’s specifications.  All structural members and connections of the mount 
are in good condition and can achieve theoretical strength. 

3) The configuration of antennas is as specified in “1) Analysis Criteria”. 
4) The analysis was performed for the subject mount only. It does not include an 

evaluation of the other mounts or the tower, which should be analyzed by others. 
5) The evaluation does not include any antenna rigging loads. The equipment should not 

be rigged using the subject antenna mount as the support.  
6) The analysis includes a minimum 250 lbf maintenance point load at the worst-case 

location on the mount, as well as a minimum 250 lbf maintenance point load at each 
antenna location in conjunction with a 30 mph wind load.  

7) Any steel grating represented in this model is for loading purposes only and it is not 
considered to provide any structural restraint or support. 

8) Member sizes per the mount specifications and assumed based on our experience with 
similar structures. Please refer to calculation output in the appendix of this report for 
sizes and lengths assumed. 

9) All member connections are assumed to have been designed to meet or exceed the load 
carrying capacity of the connected member unless otherwise specified in this report. 

ProTerra Design Group, LLC must be notified immediately if any of these assumptions are 
discovered to be incorrect.  The results of this analysis may be affected if any of the 
assumptions are not valid or have been made in error.
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3) ANALYSIS RESULTS AND CONCLUSION 

     The analysis results are shown on the table below. 

       Table 3.1 – Mount Component Stresses vs. Capacity

Platform Mount: The proposed platform mount has adequate capacity for the proposed changes 
by Verizon. For the code specified load combinations and as a maximum, the mount members are 
stressed to 79.8% of their structural capacity. 

EFI Global, Inc. has assumed that (1) Valmont/Site Pro 1 12’ 6’’ Low Profile Platform with Twelve 
2-7/8’’ Antenna Mounting Pipes, and Support Rail (P/N: RMQP-4096-HK, Specs attached) will be 
installed at this site prior to the equipment installation proposed in this analysis. 

The analysis also assumes the following: 

 The base of the platform is installed at 120’-0” A.G.L. 

 The support rail is installed 42” above the base of the platform. 

 (4) 96” long 2.5 SCH. 40 mount pipes are equally spaced along the face at each sector. 

 (1) 48’’ long 2.0 SCH. 40 mount pipe should be installed at standoff tube. Proposed 
mount pipe should be connected to standoff tube using Valmont/Site Pro 1 Back to Back 
Pipe Mount Kit (P/N: BBPM-K3). 

Component % Capacity Pass / Fail 

Platform Base Tube 36.4 Pass 

Platform Base Corner Plate 32.0 Pass 

Platform Bracing Connection Plate 75.0 Pass 

Grating Angle 37.8 Pass 

Platform Base Pipe <20.0 Pass 

Antenna Mount Pipe 79.8 Pass 

Support Rail Pipe 58.7 Pass 

Support Rail Corner Angle 42.1 Pass 

Kicker Angle <20.0 Pass 
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APPENDIX 

INPUT LOADS 
ANALYSIS OUTPUT 

MOUNT SPECS 



CLIENT: ProTerra

PROJECT: Kent 2 CT

SUBJECT: Antenna Loads - TIA 222 H Standard 

Tower Height 135.00  ft Type of Mount 1
Ultimate Wind 
Speed, V 115 mph
Basic Wind Speed 
w/ Ice, Vi 40

mph

Maintanence Load 
Factor, LFM 0.0681

Load Factor for Maint. Load Cases 
(Basic Wind Speed=30 mph)

Ultimate Ice Thickness, ti 1 inches

Table 2-3 Importance Factors
Structure 

Classification
Wind Load Without 

Ice Wind Load With Ice Ice 
Thickness Earthquake

2 1 1 1.15 1.25

Table 2-4 Exposure Category Coefficients
Exposure 
Category Zg  Kzmin Ke m

2 900 9.5 0.85 1 0.6

Ground elevation factor, Ke
Zs 1346 ft
Ke 0.95

Table 2-5 Topographic Categories
Kzt 1.860

Figure 2-2 Rooftop Wind Speed-Up Factor
Ks 1.00

Table 2-2 Wind Directionality Factor, Kd
Structure Type Kd

2 0.95 DOES NOT CHANGE

Gust Effect Factor Gh
Structure Type Gh

2 1.00 DOES NOT CHANGE

Shielding Factor, Ka
Structure Type Ka

0.90 DOES NOT CHANGE

Ss 0.184
S1 0.054
Fa 1.6
Fv 2.4

R 2 Truss or Pole

Seismic Factors



CLIENT: ProTerra

PROJECT: Kent 2 CT

SUBJECT: Antenna Loads - TIA 222 H Standard 

Rad Center 121.00 ft

Antenna AND Mount Without Ice

Pos.1 121.00 Samsung MT6407-77A 1 81.6 35.1 16.1 5.5 0.90 3.92 1.34 2.18 6.38 1.20 1.37 1.317 75.1 318.2 124.3 81.6 318 124 82 6 3
Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0
Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0
Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0
Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

160 63 41 3 2
Pos. 2 Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0 127 84 84 6 3

121.00 Samsung B2/B66A RRH ORAN 1 84.0 15.0 15.0 10.0 0.90 1.56 1.04 1.00 1.50 1.20 1.20 1.317 75.1 126.7 84.4 84
Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0
Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0
Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

64 43 42 3 2
Pos. 3 121.00 JMA MX06FRO860-03 2 65.0 95.9 15.4 10.7 0.90 10.26 7.13 6.23 8.96 1.37 1.47 1.317 75.1 1892.3 1410.9 130 1892 1479 200 14 8

121.00 Samsung B5/B13 RRH ORAN 1 70.0 15.0 N/A 8.1 0.90 - 0.84 - 1.85 - 1.20 1.317 75.1 0.0 68.4 70
Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0
Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0
Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

947 740 100 7 4
Standoff Pipe Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0 274 209 32 2 1

121.00 12 OVP Box 1 32.0 29.5 16.5 12.6 0.90 3.38 2.58 1.79 2.34 1.20 1.20 1.317 75.1 274.0 209.3 32
Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0
Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0
Empty 0.0 - - - 0.90 - - - - - - - - 0.0 0.0 0

138 105 16 1 1
* Enter N/A in the W column for front sheilded apurtanances.
** AN is the product of H and W DL 398

*** AT is the product of H and D

121.00 3.0 STD Pipe 12.00 3.50 0.00 1.20 1.317 67.6 24 - -
121.00 2.5 STD Pipe 12.00 2.88 0.00 1.20 1.317 67.6 19 - -
121.00 2.0 STD Pipe 12.00 2.38 0.00 1.20 1.317 67.6 16 - -
121.00 5/8'' SR 0.00 0.63 0.00 - - - - - -
121.00 (L2x2) 12.00 2.00 2.00 2.00 1.317 67.6 23 - -
121.00 (L2.5x2.5) 12.00 2.50 2.50 2.00 1.317 67.6 28 - -
121.00 (L3x1.875) 0.00 3.00 1.88 - - - - - -
121.00 Plate (PL6x1/2) 12.00 6.00 0.50 2.00 1.317 67.6 68 - -
121.00 Plate (PL6x3/8) 12.00 6.00 0.38 2.00 1.317 67.6 68 - -
121.00 HSS4x4 12.00 4.00 4.00 2.00 1.317 67.6 45 - -
121.00 LL(2.5x2.5x3x3) 12.00 5.40 2.50 2.00 1.317 67.6 61 - -
121.00 Channel (Unistrut) 0.00 1.63 1.62 - - - - - -
121.00 Channel (C3.5x2x3/16) 0.00 3.50 2.00 - - - - - -

* The dimension  L is the longest dimension of the member
** The dimension W is the height or width of the member that resists wind load
*** Ca will equal 1.2 for round members and 2.0 for flat members

Pounds
Mounting

Pole
Height

(ft) Model Number Weight
(lbs)#

Mount Height
(ft)

Wind Load
(Front)

Aspect
(SIDE)

H
(in)

*W
(in)

D
(in) Ka **AN

(ft2)
***AT

(ft2)
Kz

qz

(psf)
Aspect

(FRONT)
Ca

(FRONT)

qz

(psf)

Lateral Load 
(Seismic)

Vertical 
Load 

(Seismic)

*** Ca
Wind Load

(PLF)Member Kz

Total
Wind Load

(Side)
Dead Load Total

Dead Load

Vertical Load 
(Seismic)

*L
(in)  D

(in)

Total
Wind Load

(Front)

Lateral Load 
(Seismic)

Wind Load
(Side)

Ca
(SIDE)

Weight 
(lb/ft)



CLIENT: ProTerra

PROJECT: Kent 2 CT

SUBJECT: Antenna Loads - TIA 222 H Standard 

Kiz reduction
ti (in) 1.627251 1.1387467 0.12098

Antenna AND Mount With Ice

Pos.1 121.00 Samsung MT6407-77A 1 35.1 16.1 5.5 0.90 1.23 0.99 1.96 109.88 0.70 0.74 1.317 9.1 7.0 6.0 45.5 21.0 110 46 21 110
Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0
Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0
Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0
Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

23 11 55
Pos. 2 Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0 20 14 70

121.00 Samsung B2/B66A RRH ORAN 1 15.0 15.0 10.0 0.90 0.75 0.64 1.25 70.22 0.70 0.70 1.317 9.1 4.3 3.7 19.6 13.9 70
Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0
Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0
Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

10 7 36
Pos. 3 121.00 JMA MX06FRO860-03 2 95.9 15.4 10.7 0.90 2.59 2.48 5.79 324.36 0.76 0.80 1.317 9.1 32.3 32.6 261.2 203.3 649 261 215 712

121.00 Samsung B5/B13 RRH ORAN 1 15.0 15.0 8.1 0.90 - 0.60 1.13 63.55 0.70 0.70 1.317 9.1 0.0 3.4 0.0 11.7 64
Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0
Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0
Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

131 108 357
Standoff Pipe Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0 40 31 134

121.00 12 OVP Box 1 29.5 16.5 12.6 0.90 1.11 1.03 2.39 133.70 0.70 0.70 1.317 9.1 6.4 5.9 39.5 31.2 134
Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0
Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0
Empty - - - 0.90 - - - 0.00 - - - - 0.0 0.0 0.0 0.0 0

20 16 67
* AN ,AT, Volume Ice and Weight Ice are calculated per unit

** Ca will equal 1.2 for all ice load calculations

121.00 3.0 STD Pipe 12.00 3.50 0.00 0.42 0.18 10.19 1.20 1.317 8.2 4.2 7.0 10
121.00 2.5 STD Pipe 12.00 2.88 0.00 0.41 0.16 8.95 1.20 1.317 8.2 4.0 6.4 9
121.00 2.0 STD Pipe 12.00 2.38 0.00 0.40 0.14 7.96 1.20 1.317 8.2 3.9 5.8 8
121.00 5/8'' SR 0.00 0.63 0.00 - - - - - - - - -
121.00 (L2x2) 12.00 2.00 2.00 0.39 0.09 5.06 1.20 1.317 8.2 3.8 6.5 5
121.00 (L2.5x2.5) 12.00 2.50 2.50 0.40 0.11 6.33 1.20 1.317 8.2 3.9 7.3 6
121.00 (L3x1.875) 0.00 3.00 1.88 - - - - - - - - -
121.00 Plate (PL6x1/2) 12.00 6.00 0.50 0.48 0.29 16.01 1.20 1.317 8.2 4.7 12.9 16
121.00 Plate (PL6x3/8) 12.00 6.00 0.38 0.48 0.28 15.73 1.20 1.317 8.2 4.7 12.9 16
121.00 HSS4x4 12.00 4.00 4.00 0.44 0.35 19.79 1.20 1.317 8.2 4.3 9.7 20
121.00 LL(2.5x2.5x3x3) 12.00 5.40 2.50 0.47 0.30 16.83 1.20 1.317 8.2 4.6 11.9 17
121.00 Channel (Unistrut) 0.00 1.63 1.62 - - - - - - - - -
121.00 Channel (C3.5x2x3/16) 0.00 3.50 2.00 - - - - - - - - -

* The dimension  L is the longest dimension of the member
** The dimension W is the height or width of the member that resists wind load
*** AN is the area of ice built up on the LW plane

**** Ca will equal 1.2 for all ice load calculations
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Model Settings

Solution
Members

Number of Reported Sections 5
Number of Internal Sections 100
Member Area Load Mesh Size (in2) 144
Consider Shear Deformation Yes
Consider Torsional Warping Yes

Wall Panels
Approximate Mesh Size (in) 12
Transfer Forces Between Intersecting Wood Walls Yes
Increase Wood Wall Nailing Capacity for Wind Loads Yes
Include P-Delta for Walls Yes
Optimize Masonry and Wood Walls No
Maximum Number of Iterations 3

Processor Core Utilization
Single No
Multiple (Optimum) Yes
Maximum No

Axis
Vertical Global Axis

Global Axis corresponding to vertical direction Z
Convert Existing Data Yes

Default Member Orientation
Default Global Plane for z-axis XY

Plate Axis
Plate Local Axis Orientation Nodal

Codes
Hot Rolled Steel AISC 15th (360-16): LRFD
Stiffness Adjustment Yes (Iterative)
Notional Annex None
Connections AISC 13th (360-05): LRFD
Cold Formed Steel AISI NAS-01: ASD
Stiffness Adjustment Yes (Iterative)
Wood AF&PA NDS-05/08: ASD
Temperature < 100F
Concrete ACI 318-05
Masonry ACI 530-05: ASD
Aluminum AA ADM1-05: ASD
Structure Type Building
Stiffness Adjustment Yes (Iterative)
Stainless AISC 14th (360-10): ASD
Stiffness Adjustment Yes (Iterative)

Concrete
Column Design

Analysis Methodology PCA Load Contour Method
Parme Beta Factor 0.65

Compression Stress Block Rectangular Stress Block
Analyze using Cracked Sections Yes
Leave room for horizontal rebar splices (2*d bar spacing) No
List forces which were ignored for design in the Detail Report Yes

Rebar
Column Min Steel 1
Column Max Steel 8
Rebar Material Spec ASTM A615
Warn if beam-column framing arrangement is not understood No



Company
Designer
Job Number
Model Name

:
:
:
:

ProTerra/EFI
WB
2378002
Kent 2 CT

Checked By : __________

3/9/2023
9:12:23 AM

RISA-3D Version 19 [ Kent 2 CT.r3d ] Page 2

Model Settings (Continued)

Shear Reinforcement
Number of Shear Regions 4
Region 2 & 3 Spacing Increase Increment (in) 4

Seismic
RISA-3D Seismic Load Options

Code UBC 1997
Occupancy Cat 4
Seismic Zone 3
Base Elevation (ft)
Include the weight of the structure in base shear calcs No

Site Parameters
Ca 0.36
Cv 0.54

Structure Characteristics
T Z (sec)
T X (sec)
CtX 0.035
R Z 8.5
R X 8.5
Ω0Z 1
Ω0X 1
ρ Z 1
ρ X 1
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Project Grid Lines
No Data to Print...

Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Yield [ksi] Ry Fu [ksi] Rt

1 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
2 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.2
3 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.2
4 A500 Gr.42 29000 11154 0.3 0.65 0.49 42 1.3 58 1.1
5 A500 Gr.46 29000 11154 0.3 0.65 0.49 46 1.2 58 1.1
6 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.5 60 1.2
7 Q235 29000 11154 0.3 0.65 0.49 34 1.5 58 1.2
8 A500 Gr.B RND 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
9 A500 Gr.B Rect 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3
10 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3

Member Primary Data
Label I Node J Node Rotate(deg) Section/Shape Type Design List Material Design Rule

1 M61 N86 N84 RIGID None None RIGID Typical
2 M67 N110 N108 RIGID None None RIGID Typical
3 M62 N104 N103 RIGID None None RIGID Typical
4 M80 N128 N126 RIGID None None RIGID Typical
5 M65 N101 N102 RIGID None None RIGID Typical
6 M64 N98 N96 RIGID None None RIGID Typical
7 M91 N161 N163 RIGID None None RIGID Typical
8 M90 N156 N155 RIGID None None RIGID Typical
9 M88 N158 N157 RIGID None None RIGID Typical
10 M85 N152 N149 RIGID None None RIGID Typical
11 M86 N150 N151 RIGID None None RIGID Typical
12 M79 N127 N125 RIGID None None RIGID Typical
13 M78 N74 N73 RIGID None None RIGID Typical
14 M76 N119 N120 RIGID None None RIGID Typical
15 M72 N122 N121 RIGID None None RIGID Typical
16 M75 N92 N90 RIGID None None RIGID Typical
17 M63 N97 N95 RIGID None None RIGID Typical
18 M77 N71 N72 RIGID None None RIGID Typical
19 M66 N109 N107 RIGID None None RIGID Typical
20 M87 N143 N144 RIGID None None RIGID Typical
21 M73 N115 N113 RIGID None None RIGID Typical
22 M81 N91 N89 RIGID None None RIGID Typical
23 M92 N164 N162 RIGID None None RIGID Typical
24 M74 N116 N114 RIGID None None RIGID Typical
25 M70 N85 N83 RIGID None None RIGID Typical
26 M58 N54 N55 PL6X1/2_HRAB Beam RECT A36 Gr.36 Typical
27 M59 N27 N28 PL6X1/2_HRAB Beam RECT A36 Gr.36 Typical
28 M55 N27 N58 PL6X1/2_HRAB Beam RECT A36 Gr.36 Typical
29 M57 N54 N60 PL6X1/2_HRAB Beam RECT A36 Gr.36 Typical
30 M52 N55 N24 PL6X1/2_HRAB Beam RECT A36 Gr.36 Typical
31 M53 N25 N56 PL6X1/2_HRAB Beam RECT A36 Gr.36 Typical
32 M56 N28 N59 PL6X1/2_HRAB Beam RECT A36 Gr.36 Typical
33 M60 N25 N26 PL6X1/2_HRAB Beam RECT A36 Gr.36 Typical
34 M54 N26 N57 PL6X1/2_HRAB Beam RECT A36 Gr.36 Typical
35 M49 N8 N7 PIPE_3.0 Beam Pipe A53 Gr.B Typical
36 M51 N12 N11 PIPE_3.0 Beam Pipe A53 Gr.B Typical
37 M50 N10 N9 PIPE_3.0 Beam Pipe A53 Gr.B Typical
38 a2 N87 N88 PIPE_2.5 Beam Pipe A53 Gr.B Typical
39 g1 N105 N106 PIPE_2.5 Beam Pipe A53 Gr.B Typical
40 g2 N99 N100 PIPE_2.5 Beam Pipe A53 Gr.B Typical
41 g3 N111 N112 PIPE_2.5 Beam Pipe A53 Gr.B Typical
42 b2 N117 N118 PIPE_2.5 Beam Pipe A53 Gr.B Typical
43 a1 N75 N76 PIPE_2.5 Beam Pipe A53 Gr.B Typical
44 a3 N93 N94 PIPE_2.5 Beam Pipe A53 Gr.B Typical
45 a4 N153 N154 PIPE_2.5 Beam Pipe A53 Gr.B Typical
46 b4 N159 N160 PIPE_2.5 Beam Pipe A53 Gr.B Typical
47 g4 N165 N166 PIPE_2.5 Beam Pipe A53 Gr.B Typical
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Member Primary Data (Continued)
Label I Node J Node Rotate(deg) Section/Shape Type Design List Material Design Rule

48 b3 N129 N130 PIPE_2.5 Beam Pipe A53 Gr.B Typical
49 b1 N123 N124 PIPE_2.5 Beam Pipe A53 Gr.B Typical
50 M35 N4 N3 PIPE_2.0 Beam Pipe A53 Gr.B Typical
51 s1 N145 N146 PIPE_2.0 Beam Pipe A53 Gr.B Typical
52 M36 N6 N5 PIPE_2.0 Beam Pipe A53 Gr.B Typical
53 M34 N2 N1 PIPE_2.0 Beam Pipe A53 Gr.B Typical
54 M95 N169 N170 LL2.5X2.5X3X3 Beam Double Angle (No Gap) A36 Gr.36 Typical
55 M94 N167 N168 LL2.5X2.5X3X3 Beam Double Angle (No Gap) A36 Gr.36 Typical
56 M96 N171 N172 LL2.5X2.5X3X3 Beam Double Angle (No Gap) A36 Gr.36 Typical
57 M29 N29 N31 L2X2X3 Beam Single Angle A36 Gr.36 Typical
58 M30 N34 N35 270 L2X2X3 Beam Single Angle A36 Gr.36 Typical
59 M26 N39 N41 L2X2X3 Beam Single Angle A36 Gr.36 Typical
60 M28 N34 N36 L2X2X3 Beam Single Angle A36 Gr.36 Typical
61 M27 N39 N40 270 L2X2X3 Beam Single Angle A36 Gr.36 Typical
62 M25 N29 N30 270 L2X2X3 Beam Single Angle A36 Gr.36 Typical
63 M24 N63 N64 180 L2.5X2.5X4 Beam Single Angle A36 Gr.36 Typical
64 M22 N61 N62 180 L2.5X2.5X4 Beam Single Angle A36 Gr.36 Typical
65 M23 N15 N16 180 L2.5X2.5X4 Beam Single Angle A36 Gr.36 Typical
66 M16 N29 N14 HSS4X4X4 Beam Tube Q235 Typical
67 M19 N19 N33 HSS4X4X4 Beam Tube Q235 Typical
68 M20 N33 N18 HSS4X4X4 Beam Tube Q235 Typical
69 M14 N23 N22 HSS4X4X4 Beam Tube Q235 Typical
70 M17 N39 N37 HSS4X4X4 Beam Tube Q235 Typical
71 M15 N34 N32 HSS4X4X4 Beam Tube Q235 Typical
72 M18 N38 N20 HSS4X4X4 Beam Tube Q235 Typical
73 M21 N21 N38 HSS4X4X4 Beam Tube Q235 Typical
74 M13 N17 N23 HSS4X4X4 Beam Tube Q235 Typical
75 M2 N22 N53 90 3/8 X 6 Beam RECT A36 Gr.36 Typical
76 M12 N43 N42 90 3/8 X 6 Beam RECT A36 Gr.36 Typical
77 M10 N18 N45 90 3/8 X 6 Beam RECT A36 Gr.36 Typical
78 M9 N47 N46 90 3/8 X 6 Beam RECT A36 Gr.36 Typical
79 M8 N19 N47 90 3/8 X 6 Beam RECT A36 Gr.36 Typical
80 M6 N20 N49 90 3/8 X 6 Beam RECT A36 Gr.36 Typical
81 M4 N21 N51 90 3/8 X 6 Beam RECT A36 Gr.36 Typical
82 M11 N17 N43 90 3/8 X 6 Beam RECT A36 Gr.36 Typical
83 M5 N51 N50 90 3/8 X 6 Beam RECT A36 Gr.36 Typical
84 M7 N49 N48 90 3/8 X 6 Beam RECT A36 Gr.36 Typical
85 M1 N45 N44 90 3/8 X 6 Beam RECT A36 Gr.36 Typical
86 M3 N53 N52 90 3/8 X 6 Beam RECT A36 Gr.36 Typical

Member Advanced Data
Label I Release J Release Physical Deflection Ratio Options Seismic DR

1 M61 Yes ** NA ** None
2 M67 Yes ** NA ** None
3 M62 Yes ** NA ** None
4 M80 Yes ** NA ** None
5 M65 Yes ** NA ** None
6 M64 Yes ** NA ** None
7 M91 Yes ** NA ** None
8 M90 Yes ** NA ** None
9 M88 Yes ** NA ** None
10 M85 Yes ** NA ** None
11 M86 Yes ** NA ** None
12 M79 Yes ** NA ** None
13 M78 Yes ** NA ** None
14 M76 Yes ** NA ** None
15 M72 Yes ** NA ** None
16 M75 Yes ** NA ** None
17 M63 Yes ** NA ** None
18 M77 Yes ** NA ** None
19 M66 Yes ** NA ** None
20 M87 Yes ** NA ** None
21 M73 Yes ** NA ** None
22 M81 Yes ** NA ** None



Company
Designer
Job Number
Model Name

:
:
:
:

ProTerra/EFI
WB
2378002
Kent 2 CT

Checked By : __________

3/9/2023
9:12:23 AM

RISA-3D Version 19 [ Kent 2 CT.r3d ] Page 5

Member Advanced Data (Continued)
Label I Release J Release Physical Deflection Ratio Options Seismic DR

23 M92 Yes ** NA ** None
24 M74 Yes ** NA ** None
25 M70 Yes ** NA ** None
26 M58 Yes Default None
27 M59 Yes None
28 M55 BenPIN Yes None
29 M57 BenPIN Yes None
30 M52 BenPIN Yes None
31 M53 BenPIN Yes None
32 M56 BenPIN Yes None
33 M60 Yes None
34 M54 BenPIN Yes None
35 M49 Yes None
36 M51 Yes None
37 M50 Yes None
38 a2 Yes Default None
39 g1 Yes Default None
40 g2 Yes Default None
41 g3 Yes Default None
42 b2 Yes Default None
43 a1 Yes Default None
44 a3 Yes Default None
45 a4 Yes Default None
46 b4 Yes Default None
47 g4 Yes Default None
48 b3 Yes Default None
49 b1 Yes Default None
50 M35 Yes None
51 s1 Yes Default None
52 M36 Yes None
53 M34 Yes None
54 M95 BenPIN BenPIN Yes Default None
55 M94 BenPIN BenPIN Yes Default None
56 M96 BenPIN BenPIN Yes Default None
57 M29 BenPIN BenPIN Yes None
58 M30 BenPIN BenPIN Yes None
59 M26 BenPIN BenPIN Yes None
60 M28 BenPIN BenPIN Yes None
61 M27 BenPIN BenPIN Yes None
62 M25 BenPIN BenPIN Yes None
63 M24 Yes Default None
64 M22 Yes Default None
65 M23 Yes Default None
66 M16 Yes Default None
67 M19 Yes Default None
68 M20 Yes Default None
69 M14 Yes Default None
70 M17 Yes Default None
71 M15 Yes Default None
72 M18 Yes Default None
73 M21 Yes Default None
74 M13 Yes Default None
75 M2 Yes None
76 M12 BenPIN Yes None
77 M10 Yes None
78 M9 BenPIN Yes None
79 M8 Yes None
80 M6 Yes None
81 M4 Yes None
82 M11 Yes None
83 M5 BenPIN Yes None
84 M7 BenPIN Yes None
85 M1 BenPIN Yes None
86 M3 BenPIN Yes None
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Hot Rolled Steel Design Parameters
Label Shape Length [in] Lcomp top [in] Function

1 M58 PL6X1/2_HRAB 16.207 Lbyy Lateral
2 M59 PL6X1/2_HRAB 16.207 Lbyy Lateral
3 M55 PL6X1/2_HRAB 3.464 Lbyy Lateral
4 M57 PL6X1/2_HRAB 3.464 Lbyy Lateral
5 M52 PL6X1/2_HRAB 3.464 Lbyy Lateral
6 M53 PL6X1/2_HRAB 3.464 Lbyy Lateral
7 M56 PL6X1/2_HRAB 3.464 Lbyy Lateral
8 M60 PL6X1/2_HRAB 16.207 Lbyy Lateral
9 M54 PL6X1/2_HRAB 3.463 Lbyy Lateral
10 M49 PIPE_3.0 150 Lbyy Lateral
11 M51 PIPE_3.0 150 Lbyy Lateral
12 M50 PIPE_3.0 150 Lbyy Lateral
13 a2 PIPE_2.5 96 Lbyy Lateral
14 g1 PIPE_2.5 96 Lbyy Lateral
15 g2 PIPE_2.5 96 Lbyy Lateral
16 g3 PIPE_2.5 96 Lbyy Lateral
17 b2 PIPE_2.5 96 Lbyy Lateral
18 a1 PIPE_2.5 96 Lbyy Lateral
19 a3 PIPE_2.5 96 Lbyy Lateral
20 a4 PIPE_2.5 96 Lbyy Lateral
21 b4 PIPE_2.5 96 Lbyy Lateral
22 g4 PIPE_2.5 96 Lbyy Lateral
23 b3 PIPE_2.5 96 Lbyy Lateral
24 b1 PIPE_2.5 96 Lbyy Lateral
25 M35 PIPE_2.0 150 Lbyy Lateral
26 s1 PIPE_2.0 48 Lbyy Lateral
27 M36 PIPE_2.0 150 Lbyy Lateral
28 M34 PIPE_2.0 150 Lbyy Lateral
29 M95 LL2.5X2.5X3X3 58.778 Lbyy Lateral
30 M94 LL2.5X2.5X3X3 58.778 Lbyy Lateral
31 M96 LL2.5X2.5X3X3 58.778 Lbyy Lateral
32 M29 L2X2X3 48 Lbyy Lateral
33 M30 L2X2X3 48 Lbyy Lateral
34 M26 L2X2X3 48.001 Lbyy Lateral
35 M28 L2X2X3 48 Lbyy Lateral
36 M27 L2X2X3 48 Lbyy Lateral
37 M25 L2X2X3 48 Lbyy Lateral
38 M24 L2.5X2.5X4 15.82 Lbyy Lateral
39 M22 L2.5X2.5X4 15.82 Lbyy Lateral
40 M23 L2.5X2.5X4 15.82 Lbyy Lateral
41 M16 HSS4X4X4 62.545 Lbyy Lateral
42 M19 HSS4X4X4 30.96 Lbyy Lateral
43 M20 HSS4X4X4 30.96 Lbyy Lateral
44 M14 HSS4X4X4 30.96 Lbyy Lateral
45 M17 HSS4X4X4 62.546 Lbyy Lateral
46 M15 HSS4X4X4 62.545 Lbyy Lateral
47 M18 HSS4X4X4 30.96 Lbyy Lateral
48 M21 HSS4X4X4 30.96 Lbyy Lateral
49 M13 HSS4X4X4 30.96 Lbyy Lateral
50 M2 3/8 X 6 1.931 Lbyy Lateral
51 M12 3/8 X 6 4.383 Lbyy Lateral
52 M10 3/8 X 6 1.931 Lbyy Lateral
53 M9 3/8 X 6 4.383 Lbyy Lateral
54 M8 3/8 X 6 1.931 Lbyy Lateral
55 M6 3/8 X 6 1.931 Lbyy Lateral
56 M4 3/8 X 6 1.931 Lbyy Lateral
57 M11 3/8 X 6 1.931 Lbyy Lateral
58 M5 3/8 X 6 4.383 Lbyy Lateral
59 M7 3/8 X 6 4.383 Lbyy Lateral
60 M1 3/8 X 6 4.383 Lbyy Lateral
61 M3 3/8 X 6 4.383 Lbyy Lateral
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Node Coordinates
Label X [in] Y [in] Z [in] Detach From Diaphragm

1 N1 74.999812 -49.771426 42
2 N2 -74.999811 -49.771426 42
3 N3 -80.603226 -40.066028 42
4 N4 -5.603414 89.837456 42
5 N5 5.603415 89.837456 42
6 N6 80.603226 -40.066028 42
7 N7 74.999812 -49.771426 0
8 N8 -74.999811 -49.771426 0
9 N9 -80.603226 -40.066028 0
10 N10 -5.603414 89.837456 0
11 N11 5.603415 89.837456 0
12 N12 80.603226 -40.066028 0
13 N13 0 0 0
14 N14 -16.885785 -9.749013 0
15 N15 -7.910025 85.842289 42
16 N16 7.910025 85.842289 42
17 N17 -19.57149 -47.049228 0
18 N18 19.571747 -47.049377 0
19 N19 50.531572 6.575207 0
20 N20 30.960082 40.474007 0
21 N21 -30.960082 40.474007 0
22 N22 -50.531829 6.575058 0
23 N23 -35.051644 -20.237113 0
24 N24 -63.999811 -49.771426 0
25 N25 67.000113 -48.039441 0
26 N26 75.103433 -34.003555 0
27 N27 8.103264 82.043553 0
28 N28 -8.103264 82.043553 0
29 N29 -71.051612 -41.021777 0
30 N30 -23.05148 -41.021777 0
31 N31 -47.051902 0.547715 0
32 N32 16.885785 -9.749013 0
33 N33 35.051676 -20.237058 0
34 N34 71.051707 -41.021613 0
35 N35 47.051617 0.547681 0
36 N36 23.05184 -41.021613 0
37 N37 0 19.498025 0
38 N38 0 40.474007 0
39 N39 0 82.043553 0
40 N40 -24.000142 40.474007 0
41 N41 24.000447 40.474007 0
42 N42 -25.259122 -49.771426 0
43 N43 -21.243698 -48.014678 0
44 N44 25.259122 -49.771426 0
45 N45 21.243698 -48.014678 0
46 N46 55.732883 3.01067 0
47 N47 52.20378 5.609757 0
48 N48 30.473758 46.760757 0
49 N49 30.960082 42.404921 0
50 N50 -30.473758 46.760756 0
51 N51 -30.960082 42.404921 0
52 N52 -55.732882 3.010671 0
53 N53 -52.20378 5.609757 0
54 N54 -75.103386 -34.004161 0
55 N55 -66.999659 -48.039704 0
56 N56 63.999811 -49.771426 0
57 N57 75.103433 -30.540108 0
58 N58 11.103416 80.311174 0
59 N59 -11.103415 80.311175 0
60 N60 -75.103386 -30.540027 0
61 N61 -70.386591 -49.771426 42
62 N62 -78.296615 -36.070862 42
63 N63 78.296616 -36.070862 42
64 N64 70.386591 -49.771426 42
65 N71 66 -49.771426 42
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Node Coordinates (Continued)
Label X [in] Y [in] Z [in] Detach From Diaphragm

66 N72 66 -52.771426 42
67 N73 66 -52.771426 0
68 N74 66 -49.771426 0
69 N75 66 -52.771426 60
70 N76 66 -52.771426 -36
71 N83 22 -52.771426 42
72 N84 22 -52.771426 0
73 N85 22 -49.771426 42
74 N86 22 -49.771426 0
75 N87 22 -52.771426 60
76 N88 22 -52.771426 -36
77 N89 -22 -52.771426 42
78 N90 -22 -52.771426 0
79 N91 -22 -49.771426 42
80 N92 -22 -49.771426 0
81 N93 -22 -52.771426 60
82 N94 -22 -52.771426 -36
83 N95 34.701396 45.438272 42
84 N96 34.701396 45.438272 0
85 N97 32.10332 43.938272 42
86 N98 32.10332 43.938272 0
87 N99 34.701396 45.438272 60
88 N100 34.701396 45.438272 -36
89 N101 10.10332 82.04339 42
90 N102 12.701396 83.54339 42
91 N103 12.701396 83.54339 0
92 N104 10.10332 82.04339 0
93 N105 12.701396 83.54339 60
94 N106 12.701396 83.54339 -36
95 N107 56.701396 7.333154 42
96 N108 56.701396 7.333154 0
97 N109 54.10332 5.833155 42
98 N110 54.10332 5.833155 0
99 N111 56.701396 7.333154 60
100 N112 56.701396 7.333154 -36
101 N113 -56.701396 7.333154 42
102 N114 -56.701396 7.333154 0
103 N115 -54.10332 5.833155 42
104 N116 -54.10332 5.833155 0
105 N117 -56.701396 7.333154 60
106 N118 -56.701396 7.333154 -36
107 N119 -76.10332 -32.271963 42
108 N120 -78.701396 -30.771964 42
109 N121 -78.701396 -30.771964 0
110 N122 -76.10332 -32.271963 0
111 N123 -78.701396 -30.771964 60
112 N124 -78.701396 -30.771964 -36
113 N125 -34.701396 45.438272 42
114 N126 -34.701396 45.438272 0
115 N127 -32.10332 43.938272 42
116 N128 -32.10332 43.938272 0
117 N129 -34.701396 45.438272 60
118 N130 -34.701396 45.438272 -36
119 N149 -66 -52.771426 42
120 N150 -66 -49.771426 0
121 N151 -66 -52.771426 0
122 N152 -66 -49.771426 42
123 N153 -66 -52.771426 60
124 N154 -66 -52.771426 -36
125 N155 -12.701396 83.54339 0
126 N156 -10.10332 82.04339 0
127 N157 -12.701396 83.54339 42
128 N158 -10.10332 82.04339 42
129 N159 -12.701396 83.54339 60
130 N160 -12.701396 83.54339 -36
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Node Coordinates (Continued)
Label X [in] Y [in] Z [in] Detach From Diaphragm

131 N161 76.10332 -32.271963 42
132 N162 78.701396 -30.771964 0
133 N163 78.701396 -30.771964 42
134 N164 76.10332 -32.271963 0
135 N165 78.701396 -30.771964 60
136 N166 78.701396 -30.771964 -36
137 N167 0 70.043553 0
138 N168 0 19.498025 -30
139 N169 -60.659496 -35.021777 0
140 N170 -16.885785 -9.749013 -30
141 N171 60.659496 -35.021777 0
142 N172 16.885785 -9.749013 -30
143 N143 0 30.474007 0
144 N144 -3 30.474007 0
145 N145 -3 30.474007 36
146 N146 -3 30.474007 -12

Node Boundary Conditions
Y [k/in] X Rot [k-ft/rad] X [k/in] Z Rot [k-ft/rad] Z [k/in] Node Label Y Rot [k-ft/rad]

1 Reaction Reaction Reaction Reaction Reaction N14 Reaction
2 Reaction Reaction Reaction Reaction Reaction N32 Reaction
3 Reaction Reaction Reaction Reaction Reaction N37 Reaction
4 Reaction Reaction Reaction Reaction Reaction N168 Reaction
5 Reaction Reaction Reaction Reaction Reaction N170 Reaction
6 Reaction Reaction Reaction Reaction Reaction N172 Reaction

Basic Load Cases
BLC Description Category Z Gravity Nodal Point Distributed Area(Member)

1 DEAD LOAD None -1 16 3
2 DEAD LOAD ICE None 16 61 3
3 WIND LOAD (NO ICE) FRONT None 16 61
4 WIND LOAD (NO ICE) SIDE None 16 61
5 WIND LOAD (ICE) FRONT None 16 61
6 WIND LOAD (ICE) SIDE None 16 61
7 LIVE LOAD1 None 1
8 LIVE LOAD2 None 1
9 LIVE LOAD3 None 1
10 MAINTENANCE LOAD1 None 1
11 MAINTENANCE LOAD2 None 1
12 MAINTENANCE LOAD3 None 1
13 MAINTENANCE LOAD4 None 1
14 BLC 1 Transient Area Loads None 21
15 BLC 2 Transient Area Loads None 21

Node Loads and Enforced Displacements (BLC 7 : LIVE LOAD1)
Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]

1 N7 L Z -250

Node Loads and Enforced Displacements (BLC 8 : LIVE LOAD2)
Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]

1 N9 L Z -250

Node Loads and Enforced Displacements (BLC 9 : LIVE LOAD3)
Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]

1 N11 L Z -250
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Node Loads and Enforced Displacements (BLC 10 : MAINTENANCE LOAD1)
Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]

1 N76 L Z -500

Node Loads and Enforced Displacements (BLC 11 : MAINTENANCE LOAD2)
Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]

1 N154 L Z -500

Node Loads and Enforced Displacements (BLC 12 : MAINTENANCE LOAD3)
Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]

1 N88 L Z -500

Node Loads and Enforced Displacements (BLC 13 : MAINTENANCE LOAD4)
Node Label L, D, M Direction Magnitude [(lb, k-ft), (in, rad), (lb*s²/in, lb*s²*in)]

1 N94 L Z -500

Member Point Loads (BLC 1 : DEAD LOAD)
Member Label Direction Magnitude [lb, k-ft] Location [(in, %)]

1 a1 Z -41 30
2 a1 Z -41 66
3 a2 Z -84 24
4 a3 Z -100 1
5 a3 Z -100 95
6 b1 Z -41 30
7 b1 Z -41 66
8 b2 Z -84 24
9 b3 Z -100 1
10 b3 Z -100 95
11 g1 Z -41 30
12 g1 Z -41 66
13 g2 Z -84 24
14 g3 Z -100 1
15 g3 Z -100 95
16 s1 Z -32 12

Member Point Loads (BLC 2 : DEAD LOAD ICE)
Member Label Direction Magnitude [lb, k-ft] Location [(in, %)]

1 a1 Z -55 30
2 a1 Z -55 66
3 a2 Z -70 24
4 a3 Z -357 1
5 a3 Z -357 95
6 b1 Z -55 30
7 b1 Z -55 66
8 b2 Z -70 24
9 b3 Z -357 1
10 b3 Z -357 95
11 g1 Z -55 30
12 g1 Z -55 66
13 g2 Z -70 24
14 g3 Z -357 1
15 g3 Z -357 95
16 s1 Z -134 12
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Member Point Loads (BLC 3 : WIND LOAD (NO ICE) FRONT)
Member Label Direction Magnitude [lb, k-ft] Location [(in, %)]

1 a1 Y 160 30
2 a1 Y 160 66
3 a2 Y 127 24
4 a3 Y 947 1
5 a3 Y 947 95
6 b1 Y 63 30
7 b1 Y 63 66
8 b2 Y 84 24
9 b3 Y 387 1
10 b3 Y 387 95
11 g1 Y 63 30
12 g1 Y 63 66
13 g2 Y 84 24
14 g3 Y 387 1
15 g3 Y 387 95
16 s1 Y 274 12

Member Point Loads (BLC 4 : WIND LOAD (NO ICE) SIDE)
Member Label Direction Magnitude [lb, k-ft] Location [(in, %)]

1 a1 X 63 30
2 a1 X 63 66
3 a2 X 84 24
4 a3 X 387 1
5 a3 X 387 95
6 b1 X 160 30
7 b1 X 160 66
8 b2 X 127 24
9 b3 X 947 1
10 b3 X 947 95
11 g1 X 160 30
12 g1 X 160 66
13 g2 X 127 24
14 g3 X 947 1
15 g3 X 947 95
16 s1 X 209 12

Member Point Loads (BLC 5 : WIND LOAD (ICE) FRONT)
Member Label Direction Magnitude [lb, k-ft] Location [(in, %)]

1 a1 Y 23 30
2 a1 Y 23 66
3 a2 Y 20 24
4 a3 Y 131 1
5 a3 Y 131 95
6 b1 Y 11 30
7 b1 Y 11 66
8 b2 Y 14 24
9 b3 Y 57 1
10 b3 Y 57 95
11 g1 Y 11 30
12 g1 Y 11 66
13 g2 Y 14 24
14 g3 Y 57 1
15 g3 Y 57 95
16 s1 Y 40 12

Member Point Loads (BLC 6 : WIND LOAD (ICE) SIDE)
Member Label Direction Magnitude [lb, k-ft] Location [(in, %)]

1 a1 X 11 30
2 a1 X 11 66
3 a2 X 14 24
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Member Point Loads (BLC 6 : WIND LOAD (ICE) SIDE) (Continued)
Member Label Direction Magnitude [lb, k-ft] Location [(in, %)]

4 a3 X 57 1
5 a3 X 57 95
6 b1 X 23 30
7 b1 X 23 66
8 b2 X 20 24
9 b3 X 131 1
10 b3 X 131 95
11 g1 X 23 30
12 g1 X 23 66
13 g2 X 20 24
14 g3 X 131 1
15 g3 X 131 95
16 s1 X 31 12

Member Distributed Loads (BLC 2 : DEAD LOAD ICE)
Member Label Direction Start Magnitude [lb/ft, F, psf, k-ft/in] End Magnitude [lb/ft, F, psf, k-ft/in] Start Location [(in, %)] End Location [(in, %)]

1 M58 Z -16 -16 0 %100
2 M59 Z -16 -16 0 %100
3 M55 Z -16 -16 0 %100
4 M57 Z -16 -16 0 %100
5 M52 Z -16 -16 0 %100
6 M53 Z -16 -16 0 %100
7 M56 Z -16 -16 0 %100
8 M60 Z -16 -16 0 %100
9 M54 Z -16 -16 0 %100
10 M49 Z -10 -10 0 %100
11 M51 Z -10 -10 0 %100
12 M50 Z -10 -10 0 %100
13 a2 Z -9 -9 0 %100
14 g1 Z -9 -9 0 %100
15 g2 Z -9 -9 0 %100
16 g3 Z -9 -9 0 %100
17 b2 Z -9 -9 0 %100
18 a1 Z -9 -9 0 %100
19 a3 Z -9 -9 0 %100
20 a4 Z -9 -9 0 %100
21 b4 Z -9 -9 0 %100
22 g4 Z -9 -9 0 %100
23 b3 Z -9 -9 0 %100
24 b1 Z -9 -9 0 %100
25 M35 Z -8 -8 0 %100
26 s1 Z -8 -8 0 %100
27 M36 Z -8 -8 0 %100
28 M34 Z -8 -8 0 %100
29 M95 Z -17 -17 0 %100
30 M94 Z -17 -17 0 %100
31 M96 Z -17 -17 0 %100
32 M29 Z -5 -5 0 %100
33 M30 Z -5 -5 0 %100
34 M26 Z -5 -5 0 %100
35 M28 Z -5 -5 0 %100
36 M27 Z -5 -5 0 %100
37 M25 Z -5 -5 0 %100
38 M24 Z -6 -6 0 %100
39 M22 Z -6 -6 0 %100
40 M23 Z -6 -6 0 %100
41 M16 Z -20 -20 0 %100
42 M19 Z -20 -20 0 %100
43 M20 Z -20 -20 0 %100
44 M14 Z -20 -20 0 %100
45 M17 Z -20 -20 0 %100
46 M15 Z -20 -20 0 %100
47 M18 Z -20 -20 0 %100
48 M21 Z -20 -20 0 %100
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Member Distributed Loads (BLC 2 : DEAD LOAD ICE) (Continued)
Member Label Direction Start Magnitude [lb/ft, F, psf, k-ft/in] End Magnitude [lb/ft, F, psf, k-ft/in] Start Location [(in, %)] End Location [(in, %)]

49 M13 Z -20 -20 0 %100
50 M2 Z -16 -16 0 %100
51 M12 Z -16 -16 0 %100
52 M10 Z -16 -16 0 %100
53 M9 Z -16 -16 0 %100
54 M8 Z -16 -16 0 %100
55 M6 Z -16 -16 0 %100
56 M4 Z -16 -16 0 %100
57 M11 Z -16 -16 0 %100
58 M5 Z -16 -16 0 %100
59 M7 Z -16 -16 0 %100
60 M1 Z -16 -16 0 %100
61 M3 Z -16 -16 0 %100

Member Distributed Loads (BLC 3 : WIND LOAD (NO ICE) FRONT)
Member Label Direction Start Magnitude [lb/ft, F, psf, k-ft/in] End Magnitude [lb/ft, F, psf, k-ft/in] Start Location [(in, %)] End Location [(in, %)]

1 M58 PY 66 66 0 %100
2 M59 PY 66 66 0 %100
3 M55 PY 66 66 0 %100
4 M57 PY 66 66 0 %100
5 M52 PY 66 66 0 %100
6 M53 PY 66 66 0 %100
7 M56 PY 66 66 0 %100
8 M60 PY 66 66 0 %100
9 M54 PY 66 66 0 %100
10 M49 PY 23 23 0 %100
11 M51 PY 23 23 0 %100
12 M50 PY 23 23 0 %100
13 a2 PY 19 19 0 %100
14 g1 PY 19 19 0 %100
15 g2 PY 19 19 0 %100
16 g3 PY 19 19 0 %100
17 b2 PY 19 19 0 %100
18 a1 PY 19 19 0 %100
19 a3 PY 19 19 0 %100
20 a4 PY 19 19 0 %100
21 b4 PY 19 19 0 %100
22 g4 PY 19 19 0 %100
23 b3 PY 19 19 0 %100
24 b1 PY 19 19 0 %100
25 M35 PY 16 16 0 %100
26 s1 PY 16 16 0 %100
27 M36 PY 16 16 0 %100
28 M34 PY 16 16 0 %100
29 M95 PY 60 60 0 %100
30 M94 PY 60 60 0 %100
31 M96 PY 60 60 0 %100
32 M29 PY 22 22 0 %100
33 M30 PY 22 22 0 %100
34 M26 PY 22 22 0 %100
35 M28 PY 22 22 0 %100
36 M27 PY 22 22 0 %100
37 M25 PY 22 22 0 %100
38 M24 PY 28 28 0 %100
39 M22 PY 28 28 0 %100
40 M23 PY 28 28 0 %100
41 M16 PY 44 44 0 %100
42 M19 PY 44 44 0 %100
43 M20 PY 44 44 0 %100
44 M14 PY 44 44 0 %100
45 M17 PY 44 44 0 %100
46 M15 PY 44 44 0 %100
47 M18 PY 44 44 0 %100
48 M21 PY 44 44 0 %100
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Member Distributed Loads (BLC 3 : WIND LOAD (NO ICE) FRONT) (Continued)
Member Label Direction Start Magnitude [lb/ft, F, psf, k-ft/in] End Magnitude [lb/ft, F, psf, k-ft/in] Start Location [(in, %)] End Location [(in, %)]

49 M13 PY 44 44 0 %100
50 M2 PY 66 66 0 %100
51 M12 PY 66 66 0 %100
52 M10 PY 66 66 0 %100
53 M9 PY 66 66 0 %100
54 M8 PY 66 66 0 %100
55 M6 PY 66 66 0 %100
56 M4 PY 66 66 0 %100
57 M11 PY 66 66 0 %100
58 M5 PY 66 66 0 %100
59 M7 PY 66 66 0 %100
60 M1 PY 66 66 0 %100
61 M3 PY 66 66 0 %100

Member Distributed Loads (BLC 4 : WIND LOAD (NO ICE) SIDE)
Member Label Direction Start Magnitude [lb/ft, F, psf, k-ft/in] End Magnitude [lb/ft, F, psf, k-ft/in] Start Location [(in, %)] End Location [(in, %)]

1 M58 PX 66 66 0 %100
2 M59 PX 66 66 0 %100
3 M55 PX 66 66 0 %100
4 M57 PX 66 66 0 %100
5 M52 PX 66 66 0 %100
6 M53 PX 66 66 0 %100
7 M56 PX 66 66 0 %100
8 M60 PX 66 66 0 %100
9 M54 PX 66 66 0 %100
10 M49 PX 23 23 0 %100
11 M51 PX 23 23 0 %100
12 M50 PX 23 23 0 %100
13 a2 PX 19 19 0 %100
14 g1 PX 19 19 0 %100
15 g2 PX 19 19 0 %100
16 g3 PX 19 19 0 %100
17 b2 PX 19 19 0 %100
18 a1 PX 19 19 0 %100
19 a3 PX 19 19 0 %100
20 a4 PX 19 19 0 %100
21 b4 PX 19 19 0 %100
22 g4 PX 19 19 0 %100
23 b3 PX 19 19 0 %100
24 b1 PX 19 19 0 %100
25 M35 PX 16 16 0 %100
26 s1 PX 16 16 0 %100
27 M36 PX 16 16 0 %100
28 M34 PX 16 16 0 %100
29 M95 PX 60 60 0 %100
30 M94 PX 60 60 0 %100
31 M96 PX 60 60 0 %100
32 M29 PX 22 22 0 %100
33 M30 PX 22 22 0 %100
34 M26 PX 22 22 0 %100
35 M28 PX 22 22 0 %100
36 M27 PX 22 22 0 %100
37 M25 PX 22 22 0 %100
38 M24 PX 28 28 0 %100
39 M22 PX 28 28 0 %100
40 M23 PX 28 28 0 %100
41 M16 PX 44 44 0 %100
42 M19 PX 44 44 0 %100
43 M20 PX 44 44 0 %100
44 M14 PX 44 44 0 %100
45 M17 PX 44 44 0 %100
46 M15 PX 44 44 0 %100
47 M18 PX 44 44 0 %100
48 M21 PX 44 44 0 %100
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Member Distributed Loads (BLC 4 : WIND LOAD (NO ICE) SIDE) (Continued)
Member Label Direction Start Magnitude [lb/ft, F, psf, k-ft/in] End Magnitude [lb/ft, F, psf, k-ft/in] Start Location [(in, %)] End Location [(in, %)]

49 M13 PX 44 44 0 %100
50 M2 PX 66 66 0 %100
51 M12 PX 66 66 0 %100
52 M10 PX 66 66 0 %100
53 M9 PX 66 66 0 %100
54 M8 PX 66 66 0 %100
55 M6 PX 66 66 0 %100
56 M4 PX 66 66 0 %100
57 M11 PX 66 66 0 %100
58 M5 PX 66 66 0 %100
59 M7 PX 66 66 0 %100
60 M1 PX 66 66 0 %100
61 M3 PX 66 66 0 %100

Member Distributed Loads (BLC 5 : WIND LOAD (ICE) FRONT)
Member Label Direction Start Magnitude [lb/ft, F, psf, k-ft/in] End Magnitude [lb/ft, F, psf, k-ft/in] Start Location [(in, %)] End Location [(in, %)]

1 M58 PY 12.9 12.9 0 %100
2 M59 PY 12.9 12.9 0 %100
3 M55 PY 12.9 12.9 0 %100
4 M57 PY 12.9 12.9 0 %100
5 M52 PY 12.9 12.9 0 %100
6 M53 PY 12.9 12.9 0 %100
7 M56 PY 12.9 12.9 0 %100
8 M60 PY 12.9 12.9 0 %100
9 M54 PY 12.9 12.9 0 %100
10 M49 PY 7 7 0 %100
11 M51 PY 7 7 0 %100
12 M50 PY 7 7 0 %100
13 a2 PY 6.4 6.4 0 %100
14 g1 PY 6.4 6.4 0 %100
15 g2 PY 6.4 6.4 0 %100
16 g3 PY 6.4 6.4 0 %100
17 b2 PY 6.4 6.4 0 %100
18 a1 PY 6.4 6.4 0 %100
19 a3 PY 6.4 6.4 0 %100
20 a4 PY 6.4 6.4 0 %100
21 b4 PY 6.4 6.4 0 %100
22 g4 PY 6.4 6.4 0 %100
23 b3 PY 6.4 6.4 0 %100
24 b1 PY 6.4 6.4 0 %100
25 M35 PY 5.8 5.8 0 %100
26 s1 PY 5.8 5.8 0 %100
27 M36 PY 5.8 5.8 0 %100
28 M34 PY 5.8 5.8 0 %100
29 M95 PY 11.9 11.9 0 %100
30 M94 PY 11.9 11.9 0 %100
31 M96 PY 11.9 11.9 0 %100
32 M29 PY 6.5 6.5 0 %100
33 M30 PY 6.5 6.5 0 %100
34 M26 PY 6.5 6.5 0 %100
35 M28 PY 6.5 6.5 0 %100
36 M27 PY 6.5 6.5 0 %100
37 M25 PY 6.5 6.5 0 %100
38 M24 PY 7.3 7.3 0 %100
39 M22 PY 7.3 7.3 0 %100
40 M23 PY 7.3 7.3 0 %100
41 M16 PY 9.7 9.7 0 %100
42 M19 PY 9.7 9.7 0 %100
43 M20 PY 9.7 9.7 0 %100
44 M14 PY 9.7 9.7 0 %100
45 M17 PY 9.7 9.7 0 %100
46 M15 PY 9.7 9.7 0 %100
47 M18 PY 9.7 9.7 0 %100
48 M21 PY 9.7 9.7 0 %100
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Member Distributed Loads (BLC 5 : WIND LOAD (ICE) FRONT) (Continued)
Member Label Direction Start Magnitude [lb/ft, F, psf, k-ft/in] End Magnitude [lb/ft, F, psf, k-ft/in] Start Location [(in, %)] End Location [(in, %)]

49 M13 PY 9.7 9.7 0 %100
50 M2 PY 12.9 12.9 0 %100
51 M12 PY 12.9 12.9 0 %100
52 M10 PY 12.9 12.9 0 %100
53 M9 PY 12.9 12.9 0 %100
54 M8 PY 12.9 12.9 0 %100
55 M6 PY 12.9 12.9 0 %100
56 M4 PY 12.9 12.9 0 %100
57 M11 PY 12.9 12.9 0 %100
58 M5 PY 12.9 12.9 0 %100
59 M7 PY 12.9 12.9 0 %100
60 M1 PY 12.9 12.9 0 %100
61 M3 PY 12.9 12.9 0 %100

Member Distributed Loads (BLC 6 : WIND LOAD (ICE) SIDE)
Member Label Direction Start Magnitude [lb/ft, F, psf, k-ft/in] End Magnitude [lb/ft, F, psf, k-ft/in] Start Location [(in, %)] End Location [(in, %)]

1 M58 PX 12.9 12.9 0 %100
2 M59 PX 12.9 12.9 0 %100
3 M55 PX 12.9 12.9 0 %100
4 M57 PX 12.9 12.9 0 %100
5 M52 PX 12.9 12.9 0 %100
6 M53 PX 12.9 12.9 0 %100
7 M56 PX 12.9 12.9 0 %100
8 M60 PX 12.9 12.9 0 %100
9 M54 PX 12.9 12.9 0 %100
10 M49 PX 7 7 0 %100
11 M51 PX 7 7 0 %100
12 M50 PX 7 7 0 %100
13 a2 PX 6.4 6.4 0 %100
14 g1 PX 6.4 6.4 0 %100
15 g2 PX 6.4 6.4 0 %100
16 g3 PX 6.4 6.4 0 %100
17 b2 PX 6.4 6.4 0 %100
18 a1 PX 6.4 6.4 0 %100
19 a3 PX 6.4 6.4 0 %100
20 a4 PX 6.4 6.4 0 %100
21 b4 PX 6.4 6.4 0 %100
22 g4 PX 6.4 6.4 0 %100
23 b3 PX 6.4 6.4 0 %100
24 b1 PX 6.4 6.4 0 %100
25 M35 PX 5.8 5.8 0 %100
26 s1 PX 5.8 5.8 0 %100
27 M36 PX 5.8 5.8 0 %100
28 M34 PX 5.8 5.8 0 %100
29 M95 PX 11.9 11.9 0 %100
30 M94 PX 11.9 11.9 0 %100
31 M96 PX 11.9 11.9 0 %100
32 M29 PX 6.5 6.5 0 %100
33 M30 PX 6.5 6.5 0 %100
34 M26 PX 6.5 6.5 0 %100
35 M28 PX 6.5 6.5 0 %100
36 M27 PX 6.5 6.5 0 %100
37 M25 PX 6.5 6.5 0 %100
38 M24 PX 7.3 7.3 0 %100
39 M22 PX 7.3 7.3 0 %100
40 M23 PX 7.3 7.3 0 %100
41 M16 PX 9.7 9.7 0 %100
42 M19 PX 9.7 9.7 0 %100
43 M20 PX 9.7 9.7 0 %100
44 M14 PX 9.7 9.7 0 %100
45 M17 PX 9.7 9.7 0 %100
46 M15 PX 9.7 9.7 0 %100
47 M18 PX 9.7 9.7 0 %100
48 M21 PX 9.7 9.7 0 %100
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Member Distributed Loads (BLC 6 : WIND LOAD (ICE) SIDE) (Continued)
Member Label Direction Start Magnitude [lb/ft, F, psf, k-ft/in] End Magnitude [lb/ft, F, psf, k-ft/in] Start Location [(in, %)] End Location [(in, %)]

49 M13 PX 9.7 9.7 0 %100
50 M2 PX 12.9 12.9 0 %100
51 M12 PX 12.9 12.9 0 %100
52 M10 PX 12.9 12.9 0 %100
53 M9 PX 12.9 12.9 0 %100
54 M8 PX 12.9 12.9 0 %100
55 M6 PX 12.9 12.9 0 %100
56 M4 PX 12.9 12.9 0 %100
57 M11 PX 12.9 12.9 0 %100
58 M5 PX 12.9 12.9 0 %100
59 M7 PX 12.9 12.9 0 %100
60 M1 PX 12.9 12.9 0 %100
61 M3 PX 12.9 12.9 0 %100

Member Distributed Loads (BLC 14 : BLC 1 Transient Area Loads)
Member Label Direction Start Magnitude [lb/ft, F, psf, k-ft/in] End Magnitude [lb/ft, F, psf, k-ft/in] Start Location [(in, %)] End Location [(in, %)]

1 M29 Z -0.704 -2.37 0 24
2 M29 Z -2.37 -4.036 24 48
3 M25 Z -0.704 -2.37 0 24
4 M25 Z -2.37 -4.036 24 48
5 M16 Z -5.32 -5.32 12.094 31.297
6 M14 Z -3.846 -3.846 0 11.177
7 M13 Z -3.846 -3.846 19.783 30.96
8 M30 Z -0.704 -2.37 0 24
9 M30 Z -2.37 -4.036 24 48
10 M28 Z -0.712 -2.362 0 24
11 M28 Z -2.362 -4.012 24 48
12 M19 Z -3.846 -3.846 19.783 30.96
13 M20 Z -3.862 -3.862 0 11.218
14 M15 Z -5.322 -5.322 12.094 31.297
15 M26 Z -0.704 -2.37 0 24
16 M26 Z -2.37 -4.036 24 48.001
17 M27 Z -0.762 -2.357 0 24
18 M27 Z -2.357 -3.951 24 48
19 M17 Z -5.31 -5.31 12.063 31.389
20 M18 Z -3.846 -3.846 0 11.177
21 M21 Z -3.845 -3.845 19.727 30.96

Member Distributed Loads (BLC 15 : BLC 2 Transient Area Loads)
Member Label Direction Start Magnitude [lb/ft, F, psf, k-ft/in] End Magnitude [lb/ft, F, psf, k-ft/in] Start Location [(in, %)] End Location [(in, %)]

1 M29 Z -1.071 -3.603 0 24
2 M29 Z -3.603 -6.135 24 48
3 M25 Z -1.071 -3.603 0 24
4 M25 Z -3.603 -6.135 24 48
5 M16 Z -8.086 -8.086 12.094 31.297
6 M14 Z -5.846 -5.846 0 11.177
7 M13 Z -5.846 -5.846 19.783 30.96
8 M30 Z -1.071 -3.603 0 24
9 M30 Z -3.603 -6.135 24 48
10 M28 Z -1.082 -3.591 0 24
11 M28 Z -3.591 -6.099 24 48
12 M19 Z -5.846 -5.846 19.783 30.96
13 M20 Z -5.871 -5.871 0 11.218
14 M15 Z -8.09 -8.09 12.094 31.297
15 M26 Z -1.071 -3.603 0 24
16 M26 Z -3.603 -6.135 24 48.001
17 M27 Z -1.158 -3.582 0 24
18 M27 Z -3.582 -6.006 24 48
19 M17 Z -8.071 -8.071 12.063 31.389
20 M18 Z -5.846 -5.846 0 11.177
21 M21 Z -5.844 -5.844 19.727 30.96
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Member Area Loads (BLC 1 : DEAD LOAD)
Node A Node B Node C Node D Direction Load Direction Magnitude [psf]

1 N31 N29 N30 N31 Z Two Way -5
2 N35 N36 N34 N35 Z Two Way -5
3 N40 N41 N39 N40 Z Two Way -5

Member Area Loads (BLC 2 : DEAD LOAD ICE)
Node A Node B Node C Node D Direction Load Direction Magnitude [psf]

1 N31 N29 N30 N31 Z Two Way -7.6
2 N35 N36 N34 N35 Z Two Way -7.6
3 N40 N41 N39 N40 Z Two Way -7.6

Load Combinations
Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor

1 DL + WL (NO ICE) 0 Degree Yes Y 1 1.2 3 1
2 DL + WL (NO ICE) 30 Degree Yes Y 1 1.2 3 0.866 4 0.5
3 DL + WL (NO ICE) 60 Degree Yes Y 1 1.2 3 0.5 4 0.866
4 DL + WL (NO ICE) 90 Degree Yes Y 1 1.2 4 1
5 DL + WL (NO ICE) 120 Degree Yes Y 1 1.2 3 -0.5 4 0.866
6 DL + WL (NO ICE) 150 Degree Yes Y 1 1.2 3 -0.866 4 0.5
7 DL + WL (NO ICE) 180 Degree Yes Y 1 1.2 3 -1
8 DL + WL (NO ICE) 210 Degree Yes Y 1 1.2 3 -0.866 4 -0.5
9 DL + WL (NO ICE) 240 Degree Yes Y 1 1.2 3 -0.5 4 -0.866
10 DL + WL (NO ICE) 270 Degree Yes Y 1 1.2 4 -1
11 DL + WL (NO ICE) 300 Degree Yes Y 1 1.2 3 0.5 4 -0.866
12 DL + WL (NO ICE) 330 Degree Yes Y 1 1.2 3 0.866 4 -0.5
13 DL + DL ICE + WL (ICE) 0 Degree Yes Y 1 1.2 2 1 5 1
14 DL + DL ICE + WL (ICE) 30 Degree Yes Y 1 1.2 2 1 5 0.866 6 0.5
15 DL + DL ICE + WL (ICE) 60 Degree Yes Y 1 1.2 2 1 5 0.5 6 0.866
16 DL + DL ICE + WL (ICE) 90 Degree Yes Y 1 1.2 2 1 6 1
17 DL + DL ICE + WL (ICE) 120 Degree Yes Y 1 1.2 2 1 5 -0.5 6 0.866
18 DL + DL ICE + WL (ICE) 150 Degree Yes Y 1 1.2 2 1 5 -0.866 6 0.5
19 DL + DL ICE + WL (ICE) 180 Degree Yes Y 1 1.2 2 1 5 -1
20 DL + DL ICE + WL (ICE) 210 Degree Yes Y 1 1.2 2 1 5 -0.866 6 -0.5
21 DL + DL ICE + WL (ICE) 240 Degree Yes Y 1 1.2 2 1 5 -0.5 6 -0.866
22 DL + DL ICE + WL (ICE) 270 Degree Yes Y 1 1.2 2 1 6 -1
23 DL + DL ICE + WL (ICE) 300 Degree Yes Y 1 1.2 2 1 5 0.5 6 -0.866
24 DL + DL ICE + WL (ICE) 330 Degree Yes Y 1 1.2 2 1 5 0.866 6 -0.5
25 DEAD LOAD + LIVE LOAD1 Yes Y 1 1.2 7 1.5
26 DEAD LOAD + LIVE LOAD2 Yes Y 1 1.2 8 1.5
27 DEAD LOAD + LIVE LOAD3 Yes Y 1 1.2 9 1.5
28 DL + MAIN L1+30MPH WL FRONT Yes Y 1 1.2 10 1.5 3 0.069
29 DL + MAIN L2+30MPH WL FRONT Yes Y 1 1.2 11 1.5 3 0.069
30 DL + MAIN L3+30MPH WL FRONT Yes Y 1 1.2 12 1.5 3 0.069
31 DL + MAIN L4+30MPH WL FRONT Yes Y 1 1.2 13 1.5 3 0.069
32 DL + MAIN L1+30MPH WL SIDE Yes Y 1 1.2 10 1.5 4 0.069
33 DL + MAIN L2+30MPH WL SIDE Yes Y 1 1.2 11 1.5 4 0.069
34 DL + MAIN L3+30MPH WL SIDE Yes Y 1 1.2 12 1.5 4 0.069
35 DL + MAIN L4+30MPH WL SIDE Yes Y 1 1.2 13 1.5 4 0.069
36 DL + MAIN L1+30MPH WL FRONT (REVERSED) Yes Y 1 1.2 10 1.5 3 -0.069
37 DL + MAIN L2+30MPH WL FRONT (REVERSED) Yes Y 1 1.2 11 1.5 3 -0.069
38 DL + MAIN L3+30MPH WL FRONT (REVERSED) Yes Y 1 1.2 12 1.5 3 -0.069
39 DL + MAIN L4+30MPH WL FRONT (REVERSED) Yes Y 1 1.2 13 1.5 3 -0.069
40 DL + MAIN L1+30MPH WL SIDE (REVERSED) Yes Y 1 1.2 10 1.5 4 -0.069
41 DL + MAIN L2+30MPH WL SIDE (REVERSED) Yes Y 1 1.2 11 1.5 4 -0.069
42 DL + MAIN L3+30MPH WL SIDE (REVERSED) Yes Y 1 1.2 12 1.5 4 -0.069
43 DL + MAIN L4+30MPH WL SIDE (REVERSED) Yes Y 1 1.2 13 1.5 4 -0.069

Envelope Node Reactions
Node Label X [lb] LC Y [lb] LC Z [lb] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

1 N14 max 6416.657 9 4794.9 8 887.26 15 0.442 1 0.939 24 2.001 2
2 min -4305.345 3 -3537.281 2 190.037 41 -0.912 39 -0.025 7 -2.008 8
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Envelope Node Reactions (Continued)
Node Label X [lb] LC Y [lb] LC Z [lb] LC MX [k-ft] LC MY [k-ft] LC MZ [k-ft] LC

3 N32 max 4589.088 11 4196.023 6 880.291 23 0.465 2 0.038 9 1.481 6
4 min -6709.727 5 -2960.921 12 192.003 32 -0.858 42 -1.161 15 -1.461 12
5 N37 max 2825.765 10 4162.946 7 1102.889 19 1.302 13 1.327 10 3.82 4
6 min -2811.161 4 -6645.251 1 159.347 1 0.197 7 -1.261 4 -3.812 10
7 N168 max 144.374 10 3773.222 13 2306.558 13 0 43 0.001 10 0 10
8 min -144.784 4 -240.054 7 -169.036 7 0 1 -0.001 4 0 4
9 N170 max 198.173 3 96.508 3 2282.761 21 0.001 12 0.001 12 0.001 6
10 min -3228.449 21 -1861.814 21 -175.899 3 -0.001 6 -0.001 6 -0.001 12
11 N172 max 3219.315 17 68.917 11 2276.474 17 0.001 3 0.001 9 0.001 3
12 min -150.183 11 -1856.424 17 -143.033 11 -0.001 9 -0.001 3 -0.001 9
13 Totals: max 10880.485 10 9771.573 7 9031.36 16
14 min -10880.493 4 -9771.617 1 3327.522 10

Envelope Node Displacements
Node Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC

1 N1 max 0.086 4 0.251 1 0.048 1 6.704e-3 7 2.381e-3 6 1.215e-2 8
2 min -0.087 10 -0.252 7 -0.07 7 -6.666e-3 1 -2.605e-3 12 -1.199e-2 2
3 N2 max 0.086 4 0.279 2 0.066 2 9.814e-3 7 3.544e-3 2 1.434e-2 12
4 min -0.087 10 -0.276 8 -0.084 8 -1.012e-2 1 -3.432e-3 8 -1.446e-2 6
5 N3 max 0.197 5 0.269 2 0.058 5 2.563e-3 7 6.967e-3 5 1.222e-2 11
6 min -0.198 11 -0.268 8 -0.08 11 -2.81e-3 1 -6.931e-3 11 -1.2e-2 5
7 N4 max 0.492 4 0.167 12 0.07 5 8.208e-3 5 8.666e-3 4 1.142e-2 4
8 min -0.489 10 -0.168 6 -0.089 11 -8.001e-3 11 -8.51e-3 10 -1.159e-2 10
9 N5 max 0.5 4 0.163 2 0.062 9 5.986e-3 9 7.18e-3 4 9.37e-3 4
10 min -0.498 10 -0.163 8 -0.084 3 -5.836e-3 3 -7.016e-3 10 -9.199e-3 10
11 N6 max 0.199 3 0.241 12 0.066 10 2.598e-3 8 9.345e-3 3 1.506e-2 9
12 min -0.201 9 -0.242 6 -0.085 4 -2.573e-3 2 -9.612e-3 9 -1.522e-2 3
13 N7 max 0.069 10 0.142 10 0.03 12 9.563e-3 8 1.61e-3 4 4.07e-3 9
14 min -0.07 4 -0.14 4 -0.059 36 -9.128e-3 2 -1.726e-3 10 -3.905e-3 3
15 N8 max 0.069 10 0.145 5 0.053 2 8.712e-3 7 2.16e-3 4 5.373e-3 12
16 min -0.07 4 -0.141 11 -0.066 8 -8.341e-3 1 -1.71e-3 10 -5.468e-3 6
17 N9 max 0.051 12 0.142 4 0.034 4 5.192e-3 6 8.163e-3 5 3.387e-3 11
18 min -0.048 6 -0.141 10 -0.056 10 -5.537e-3 12 -8.515e-3 11 -3.24e-3 5
19 N10 max 0.072 4 0.087 4 0.048 6 4.907e-3 5 9.46e-3 4 3.137e-3 4
20 min -0.07 10 -0.086 10 -0.061 11 -4.734e-3 11 -1.006e-2 10 -3.221e-3 10
21 N11 max 0.096 4 0.062 11 0.037 9 5.416e-3 9 1.115e-2 4 1.154e-3 5
22 min -0.096 10 -0.064 5 -0.059 3 -5.546e-3 3 -1.071e-2 10 -1.01e-3 11
23 N12 max 0.086 9 0.152 10 0.055 10 4.497e-3 8 8.002e-3 3 5.609e-3 9
24 min -0.087 3 -0.154 4 -0.068 4 -5.11e-3 2 -7.858e-3 9 -5.731e-3 3
25 N13 max 0 43 0 43 0 43 0 43 0 43 0 43
26 min 0 1 0 1 0 1 0 1 0 1 0 1
27 N14 max 0 3 0 2 0 41 0 39 0 7 0 8
28 min 0 9 0 8 0 15 0 1 0 24 0 2
29 N15 max 0.537 4 0.185 12 0.056 5 8.208e-3 5 8.666e-3 4 1.142e-2 4
30 min -0.535 10 -0.186 6 -0.075 11 -8.001e-3 11 -8.51e-3 10 -1.159e-2 10
31 N16 max 0.537 4 0.175 2 0.053 9 5.986e-3 9 7.18e-3 4 9.371e-3 4
32 min -0.535 10 -0.175 8 -0.076 3 -5.836e-3 3 -7.016e-3 10 -9.2e-3 10
33 N17 max 0.063 11 0.027 12 0.026 1 3.029e-3 19 5.926e-4 6 2.284e-3 11
34 min -0.065 5 -0.028 6 -0.073 39 -5.211e-4 1 -7.813e-4 12 -2.309e-3 5
35 N18 max 0.066 9 0.027 2 0.027 2 2.652e-3 38 9.113e-4 3 2.36e-3 9
36 min -0.067 3 -0.027 8 -0.069 38 -5.304e-4 2 -6.446e-4 9 -2.422e-3 3
37 N19 max 0.086 4 0.069 10 0.028 9 9.861e-4 9 2.639e-3 16 4.449e-3 10
38 min -0.085 10 -0.07 4 -0.073 15 -1.683e-3 3 -1.726e-4 10 -4.456e-3 4
39 N20 max 0.036 4 0.053 11 0.046 10 -2.581e-4 7 2.62e-3 4 1.791e-3 11
40 min -0.036 10 -0.052 4 -0.076 4 -1.414e-3 13 -1.515e-3 10 -1.819e-3 5
41 N21 max 0.036 4 0.056 3 0.036 5 -2.025e-4 8 1.136e-3 5 1.845e-3 9
42 min -0.036 10 -0.053 9 -0.075 23 -1.556e-3 14 -2.67e-3 23 -1.903e-3 3
43 N22 max 0.079 4 0.068 4 0.027 6 1.035e-3 6 1.591e-5 6 4.197e-3 10
44 min -0.079 10 -0.067 10 -0.058 12 -1.534e-3 12 -1.977e-3 23 -4.27e-3 4
45 N23 max 0.009 9 0.02 3 -0.003 3 1.302e-3 7 4.942e-4 6 2.03e-3 10
46 min -0.01 3 -0.02 9 -0.01 21 -1.052e-3 1 -7.852e-4 12 -2.065e-3 4
47 N24 max 0.069 10 0.098 4 0.041 1 8.626e-3 7 1.986e-3 4 5.221e-3 12
48 min -0.07 4 -0.096 10 -0.06 7 -8.243e-3 1 -1.479e-3 10 -5.307e-3 6
49 N25 max 0.067 10 0.105 10 0.026 1 5.237e-3 8 2.069e-3 6 1.028e-3 9
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Envelope Node Displacements (Continued)
Node Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC

50 min -0.068 4 -0.106 4 -0.046 7 -5.21e-3 2 -2.537e-3 12 -1.428e-3 3
51 N26 max 0.039 9 0.124 10 0.035 9 1.857e-3 36 4.967e-3 3 4.4e-3 11
52 min -0.039 3 -0.125 4 -0.053 3 -1.829e-3 2 -5.239e-3 9 -4.235e-3 5
53 N27 max 0.115 4 0.04 11 0.035 9 4.971e-3 9 5.433e-3 4 5.735e-3 11
54 min -0.113 10 -0.04 5 -0.056 3 -4.58e-3 3 -5.166e-3 10 -6.046e-3 5
55 N28 max 0.115 4 0.049 3 0.042 5 3.913e-3 5 5.337e-3 4 7.631e-3 10
56 min -0.113 10 -0.048 9 -0.06 11 -3.629e-3 11 -5.291e-3 10 -7.588e-3 4
57 N29 max 0.056 10 0.108 4 0.017 3 3.633e-3 7 1.764e-3 5 2.674e-3 10
58 min -0.058 4 -0.107 10 -0.036 9 -3.439e-3 1 -2.46e-3 11 -2.724e-3 4
59 N30 max 0.051 10 0.019 12 0.02 1 2.842e-3 19 6.2e-4 6 2.312e-3 11
60 min -0.053 4 -0.02 6 -0.055 39 -5.422e-4 1 -7.106e-4 12 -2.349e-3 5
61 N31 max 0.053 4 0.053 4 0.021 6 9.756e-4 6 6.001e-5 6 3.906e-3 10
62 min -0.053 10 -0.053 10 -0.044 12 -1.496e-3 12 -1.773e-3 23 -3.962e-3 4
63 N32 max 0 5 0 12 0 32 0 42 0 15 0 12
64 min 0 11 0 6 0 23 0 2 0 9 0 6
65 N33 max 0.008 11 0.017 11 -0.002 11 1.18e-3 8 9.055e-4 3 2.098e-3 10
66 min -0.008 5 -0.018 5 -0.01 17 -1.066e-3 2 -5.38e-4 9 -2.113e-3 4
67 N34 max 0.059 10 0.11 10 0.016 11 3.448e-3 8 2.606e-3 3 2.785e-3 10
68 min -0.058 4 -0.111 4 -0.035 5 -2.966e-3 2 -2.069e-3 9 -2.808e-3 4
69 N35 max 0.058 4 0.053 10 0.021 9 9.393e-4 9 2.405e-3 15 4.17e-3 10
70 min -0.057 10 -0.054 4 -0.055 15 -1.661e-3 3 -1.941e-4 9 -4.189e-3 4
71 N36 max 0.054 10 0.018 2 0.021 2 2.516e-3 38 8.385e-4 3 2.394e-3 9
72 min -0.053 4 -0.019 8 -0.052 38 -5.393e-4 2 -6.592e-4 9 -2.44e-3 3
73 N37 max 0 4 0 1 0 1 0 7 0 4 0 10
74 min 0 10 0 7 0 19 0 13 0 10 0 4
75 N38 max 0.035 4 0.002 1 -0.001 7 -3.83e-5 7 1.83e-3 4 1.977e-3 10
76 min -0.035 10 -0.001 7 -0.011 13 -5.788e-4 13 -1.922e-3 10 -2.004e-3 4
77 N39 max 0.115 4 0.005 1 0.013 7 6.313e-4 7 5.224e-3 4 1.959e-3 10
78 min -0.113 10 -0.003 7 -0.032 1 -1.334e-3 1 -5.078e-3 10 -1.999e-3 4
79 N40 max 0.036 4 0.043 3 0.029 5 -1.684e-4 8 1.124e-3 5 1.728e-3 9
80 min -0.036 10 -0.041 9 -0.058 11 -1.336e-3 14 -2.582e-3 23 -1.794e-3 3
81 N41 max 0.036 4 0.042 10 0.035 10 -2.087e-4 7 2.533e-3 4 1.701e-3 11
82 min -0.035 10 -0.042 4 -0.058 4 -1.227e-3 13 -1.477e-3 10 -1.716e-3 5
83 N42 max 0.069 10 0.095 1 0.022 1 8.057e-3 7 1.11e-3 11 1.582e-3 12
84 min -0.07 4 -0.094 7 -0.082 19 -7.299e-3 1 -6.339e-4 5 -1.62e-3 6
85 N43 max 0.063 10 0.031 12 0.025 1 3.455e-3 7 1.249e-3 7 8.821e-3 8
86 min -0.065 4 -0.032 6 -0.076 19 -2.126e-3 1 -1.699e-3 1 -8.984e-3 2
87 N44 max 0.069 10 0.047 1 0.022 2 1.199e-2 7 3.511e-4 4 2.166e-3 8
88 min -0.07 4 -0.048 7 -0.075 38 -1.132e-2 1 -9.367e-4 23 -2.178e-3 2
89 N45 max 0.067 9 0.026 2 0.026 2 4.163e-3 7 2.316e-3 2 3.412e-3 12
90 min -0.068 3 -0.026 8 -0.071 38 -3.032e-3 1 -1.834e-3 8 -3.666e-3 6
91 N46 max 0.097 3 0.066 11 0.024 9 4.377e-3 9 7.649e-3 3 2.784e-3 10
92 min -0.095 9 -0.066 5 -0.082 15 -5.195e-3 3 -7.187e-3 9 -2.828e-3 4
93 N47 max 0.084 4 0.072 10 0.027 9 2.912e-3 9 2.643e-3 3 4.526e-3 1
94 min -0.083 10 -0.072 4 -0.076 15 -3.207e-3 3 -1.259e-3 9 -4.297e-3 7
95 N48 max 0.119 4 0.046 11 0.04 10 6.533e-3 9 1.177e-2 3 8.498e-4 3
96 min -0.117 10 -0.045 5 -0.077 4 -6.495e-3 3 -1.091e-2 9 -8.326e-4 9
97 N49 max 0.048 4 0.053 11 0.045 10 -2.686e-4 7 5.465e-3 4 1.036e-2 10
98 min -0.047 10 -0.052 4 -0.077 4 -1.455e-3 13 -4.727e-3 10 -1.064e-2 4
99 N50 max 0.155 4 0.046 3 0.032 5 5.526e-3 4 7.115e-3 5 7.841e-4 7
100 min -0.155 10 -0.043 9 -0.084 23 -5.523e-3 10 -8.072e-3 11 -8.663e-4 1
101 N51 max 0.053 4 0.056 3 0.036 5 -2.098e-4 8 3.311e-3 5 1.494e-2 10
102 min -0.052 10 -0.053 9 -0.078 23 -1.603e-3 14 -4.267e-3 11 -1.497e-2 4
103 N52 max 0.067 5 0.097 3 0.021 6 5.466e-3 5 1.048e-2 5 2.818e-3 10
104 min -0.068 11 -0.093 9 -0.058 12 -6.236e-3 11 -1.089e-2 11 -2.796e-3 4
105 N53 max 0.075 4 0.075 4 0.026 6 3.527e-3 5 1.569e-3 5 5.475e-3 9
106 min -0.075 10 -0.074 10 -0.059 12 -3.696e-3 11 -2.807e-3 11 -5.997e-3 3
107 N54 max 0.026 11 0.128 4 0.029 5 1.887e-3 7 5.508e-3 6 6.176e-3 9
108 min -0.027 5 -0.126 10 -0.05 11 -2.346e-3 1 -5.33e-3 12 -6.575e-3 3
109 N55 max 0.066 10 0.102 4 0.036 2 4.919e-3 7 1.647e-3 33 2.576e-3 8
110 min -0.068 4 -0.101 10 -0.054 8 -5.145e-3 1 -1.141e-3 9 -2.561e-3 2
111 N56 max 0.069 10 0.102 10 0.027 1 9.591e-3 8 1.393e-3 4 3.989e-3 9
112 min -0.07 4 -0.101 4 -0.053 36 -9.154e-3 2 -1.547e-3 10 -3.832e-3 3
113 N57 max 0.033 8 0.124 10 0.039 9 4.371e-3 8 7.921e-3 3 5.416e-3 9
114 min -0.034 2 -0.125 4 -0.058 3 -5.039e-3 2 -7.796e-3 9 -5.529e-3 3
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Envelope Node Displacements (Continued)
Node Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC

115 N58 max 0.105 4 0.057 11 0.039 9 5.459e-3 9 1.108e-2 4 1.092e-3 5
116 min -0.104 10 -0.058 5 -0.062 3 -5.559e-3 3 -1.062e-2 10 -9.558e-4 11
117 N59 max 0.102 4 0.071 3 0.05 5 4.881e-3 5 9.253e-3 4 3.005e-3 4
118 min -0.1 10 -0.07 9 -0.069 11 -4.663e-3 11 -9.89e-3 10 -3.079e-3 10
119 N60 max 0.022 1 0.128 4 0.03 5 5.113e-3 6 8.222e-3 5 3.213e-3 11
120 min -0.021 7 -0.126 10 -0.053 11 -5.492e-3 12 -8.557e-3 11 -3.074e-3 5
121 N61 max 0.086 4 0.338 1 0.049 2 9.814e-3 7 3.545e-3 2 1.435e-2 12
122 min -0.087 10 -0.335 7 -0.068 8 -1.012e-2 1 -3.432e-3 8 -1.446e-2 6
123 N62 max 0.245 5 0.275 2 0.047 5 2.563e-3 7 6.967e-3 5 1.222e-2 11
124 min -0.247 11 -0.273 8 -0.07 11 -2.81e-3 1 -6.931e-3 11 -1.2e-2 5
125 N63 max 0.26 3 0.24 12 0.05 10 2.597e-3 8 9.345e-3 3 1.506e-2 9
126 min -0.262 9 -0.242 6 -0.069 4 -2.573e-3 2 -9.612e-3 9 -1.522e-2 3
127 N64 max 0.086 4 0.294 1 0.039 1 6.704e-3 7 2.38e-3 6 1.216e-2 8
128 min -0.087 10 -0.296 7 -0.062 7 -6.666e-3 1 -2.605e-3 12 -1.199e-2 2
129 N71 max 0.086 4 0.335 1 0.032 1 7.512e-3 8 2.618e-3 5 1.084e-2 8
130 min -0.087 10 -0.338 7 -0.056 7 -7.546e-3 2 -2.784e-3 11 -1.061e-2 2
131 N72 max 0.075 5 0.335 1 0.054 1 7.512e-3 8 2.618e-3 5 1.084e-2 8
132 min -0.074 11 -0.338 7 -0.078 7 -7.546e-3 2 -2.784e-3 11 -1.061e-2 2
133 N73 max 0.08 10 0.109 10 0.054 1 9.563e-3 8 1.608e-3 4 4.071e-3 9
134 min -0.081 4 -0.108 4 -0.077 7 -9.128e-3 2 -1.727e-3 10 -3.907e-3 3
135 N74 max 0.069 10 0.109 10 0.027 1 9.563e-3 8 1.608e-3 4 4.071e-3 9
136 min -0.07 4 -0.108 4 -0.054 36 -9.128e-3 2 -1.727e-3 10 -3.907e-3 3
137 N75 max 0.122 5 0.469 1 0.054 1 7.552e-3 8 2.658e-3 5 1.084e-2 8
138 min -0.125 11 -0.471 7 -0.078 7 -7.586e-3 2 -2.824e-3 11 -1.061e-2 2
139 N76 max 0.131 10 0.389 8 0.054 1 9.166e-3 8 1.208e-3 4 4.071e-3 9
140 min -0.128 4 -0.374 2 -0.077 7 -8.731e-3 2 -1.326e-3 10 -3.907e-3 3
141 N83 max 0.089 5 0.763 1 0.054 2 1.936e-2 7 2.088e-3 5 7.845e-3 7
142 min -0.089 11 -0.78 7 -0.094 8 -1.919e-2 1 -2.134e-3 11 -7.721e-3 1
143 N84 max 0.071 10 0.054 1 0.054 2 1.229e-2 7 5.682e-4 4 2.178e-3 8
144 min -0.072 4 -0.055 7 -0.094 8 -1.16e-2 1 -9.992e-4 10 -2.194e-3 2
145 N85 max 0.085 4 0.763 1 0.006 3 1.936e-2 7 2.088e-3 5 7.845e-3 7
146 min -0.086 10 -0.78 7 -0.078 42 -1.919e-2 1 -2.134e-3 11 -7.721e-3 1
147 N86 max 0.069 10 0.054 1 0.022 2 1.229e-2 7 5.682e-4 4 2.178e-3 8
148 min -0.07 4 -0.055 7 -0.077 38 -1.16e-2 1 -9.992e-4 10 -2.194e-3 2
149 N87 max 0.127 5 1.109 1 0.054 2 1.941e-2 7 2.131e-3 4 7.845e-3 7
150 min -0.128 11 -1.13 7 -0.094 8 -1.924e-2 1 -2.174e-3 11 -7.721e-3 1
151 N88 max 0.097 10 0.377 7 0.054 2 1.192e-2 7 2.021e-4 4 2.178e-3 8
152 min -0.082 4 -0.354 1 -0.094 8 -1.123e-2 1 -9.014e-4 43 -2.194e-3 2
153 N89 max 0.09 4 0.952 1 0.042 1 2.914e-2 7 3.943e-3 4 4.223e-3 2
154 min -0.091 10 -0.968 7 -0.094 19 -2.897e-2 1 -3.885e-3 10 -4.452e-3 8
155 N90 max 0.069 10 0.1 1 0.042 1 8.053e-3 7 1.129e-3 11 1.203e-3 1
156 min -0.071 4 -0.099 7 -0.093 19 -7.266e-3 1 -7.764e-4 5 -1.239e-3 7
157 N91 max 0.086 4 0.952 1 -0.003 7 2.914e-2 7 3.943e-3 4 4.223e-3 2
158 min -0.086 10 -0.968 7 -0.082 31 -2.897e-2 1 -3.885e-3 10 -4.452e-3 8
159 N92 max 0.069 10 0.1 1 0.02 1 8.053e-3 7 1.129e-3 11 1.203e-3 1
160 min -0.07 4 -0.099 7 -0.084 19 -7.266e-3 1 -7.764e-4 5 -1.239e-3 7
161 N93 max 0.182 4 1.527 1 0.042 1 3.326e-2 7 5.653e-3 4 4.223e-3 2
162 min -0.183 10 -1.546 7 -0.094 19 -3.31e-2 1 -5.595e-3 10 -4.452e-3 8
163 N94 max 0.138 4 0.271 1 0.042 1 1.034e-2 1 8.48e-3 10 1.203e-3 1
164 min -0.152 10 -0.242 7 -0.094 19 -9.55e-3 7 -8.124e-3 4 -1.239e-3 7
165 N95 max 0.82 4 0.347 3 0.078 10 1.028e-2 9 1.763e-2 4 5.372e-3 3
166 min -0.805 10 -0.337 9 -0.119 4 -1.036e-2 3 -1.746e-2 10 -5.204e-3 9
167 N96 max 0.121 4 0.044 11 0.078 10 6.555e-3 9 1.201e-2 3 1.124e-3 2
168 min -0.118 10 -0.044 5 -0.119 4 -6.553e-3 3 -1.115e-2 9 -1.08e-3 8
169 N97 max 0.826 4 0.333 3 0.019 10 1.028e-2 9 1.763e-2 4 5.372e-3 3
170 min -0.811 10 -0.324 9 -0.059 4 -1.036e-2 3 -1.746e-2 10 -5.204e-3 9
171 N98 max 0.122 4 0.045 11 0.041 10 6.555e-3 9 1.201e-2 3 1.124e-3 2
172 min -0.119 10 -0.044 5 -0.079 4 -6.553e-3 3 -1.115e-2 9 -1.08e-3 8
173 N99 max 1.138 4 0.534 3 0.078 10 1.03e-2 9 1.767e-2 4 5.372e-3 3
174 min -1.12 10 -0.523 9 -0.119 4 -1.038e-2 3 -1.75e-2 10 -5.204e-3 9
175 N100 max 0.294 9 0.259 10 0.078 10 6.371e-3 9 1.169e-2 3 1.124e-3 2
176 min -0.323 3 -0.258 4 -0.119 4 -6.369e-3 3 -1.083e-2 9 -1.08e-3 8
177 N101 max 0.57 4 0.187 2 0.045 9 5.769e-3 9 8.792e-3 4 8.018e-3 4
178 min -0.567 10 -0.186 8 -0.069 3 -5.621e-3 3 -8.738e-3 10 -7.796e-3 10
179 N102 max 0.558 4 0.2 2 0.073 9 5.769e-3 9 8.792e-3 4 8.018e-3 4
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Envelope Node Displacements (Continued)
Node Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC

180 min -0.556 10 -0.198 8 -0.097 3 -5.621e-3 3 -8.738e-3 10 -7.796e-3 10
181 N103 max 0.102 4 0.055 11 0.072 9 5.417e-3 9 1.115e-2 4 1.156e-3 5
182 min -0.102 10 -0.056 5 -0.096 3 -5.545e-3 3 -1.071e-2 10 -1.012e-3 11
183 N104 max 0.104 4 0.058 11 0.039 9 5.417e-3 9 1.115e-2 4 1.156e-3 5
184 min -0.103 10 -0.059 5 -0.061 3 -5.545e-3 3 -1.071e-2 10 -1.012e-3 11
185 N105 max 0.717 4 0.289 2 0.073 9 5.792e-3 9 8.838e-3 4 8.018e-3 4
186 min -0.714 10 -0.29 8 -0.097 3 -5.644e-3 3 -8.784e-3 10 -7.796e-3 10
187 N106 max 0.271 10 0.233 10 0.072 9 5.214e-3 9 1.07e-2 4 1.156e-3 5
188 min -0.286 4 -0.238 4 -0.096 3 -5.342e-3 3 -1.025e-2 10 -1.012e-3 11
189 N107 max 0.858 3 0.383 2 0.05 9 1.225e-2 9 2.44e-2 3 6.995e-3 10
190 min -0.84 9 -0.374 8 -0.099 3 -1.242e-2 3 -2.423e-2 9 -7.218e-3 4
191 N108 max 0.109 4 0.068 11 0.05 9 4.561e-3 9 7.677e-3 3 2.684e-3 10
192 min -0.107 10 -0.068 5 -0.099 3 -5.288e-3 3 -7.128e-3 9 -2.737e-3 4
193 N109 max 0.849 3 0.391 2 -0.006 34 1.225e-2 9 2.44e-2 3 6.995e-3 10
194 min -0.832 9 -0.381 8 -0.081 24 -1.242e-2 3 -2.423e-2 9 -7.218e-3 4
195 N110 max 0.104 4 0.062 11 0.025 9 4.561e-3 9 7.677e-3 3 2.684e-3 10
196 min -0.103 10 -0.062 5 -0.084 15 -5.288e-3 3 -7.128e-3 9 -2.737e-3 4
197 N111 max 1.343 3 0.61 2 0.05 9 1.311e-2 9 2.842e-2 4 6.995e-3 10
198 min -1.322 9 -0.597 8 -0.099 3 -1.328e-2 3 -2.831e-2 10 -7.218e-3 4
199 N112 max 0.342 5 0.269 11 0.05 9 7.153e-3 12 1.255e-2 11 2.684e-3 10
200 min -0.357 11 -0.295 5 -0.099 3 -7.864e-3 6 -1.205e-2 5 -2.737e-3 4
201 N113 max 0.701 5 0.345 12 0.053 6 8.758e-3 5 1.642e-2 5 9.194e-3 10
202 min -0.72 11 -0.334 6 -0.094 12 -8.92e-3 11 -1.662e-2 11 -9.017e-3 4
203 N114 max 0.079 5 0.1 3 0.053 6 5.644e-3 5 1.071e-2 5 3.118e-3 10
204 min -0.081 11 -0.096 9 -0.094 12 -6.401e-3 11 -1.116e-2 11 -3.102e-3 4
205 N115 max 0.689 5 0.357 12 0.011 7 8.758e-3 5 1.642e-2 5 9.194e-3 10
206 min -0.708 11 -0.346 6 -0.055 13 -8.92e-3 11 -1.662e-2 11 -9.017e-3 4
207 N116 max 0.075 5 0.093 3 0.021 6 5.644e-3 5 1.071e-2 5 3.118e-3 10
208 min -0.076 11 -0.089 9 -0.06 12 -6.401e-3 11 -1.116e-2 11 -3.102e-3 4
209 N117 max 0.997 5 0.5 12 0.053 6 8.781e-3 5 1.646e-2 5 9.194e-3 10
210 min -1.019 11 -0.486 6 -0.094 12 -8.943e-3 11 -1.666e-2 11 -9.017e-3 4
211 N118 max 0.312 11 0.261 5 0.053 6 5.46e-3 5 1.039e-2 5 3.118e-3 10
212 min -0.298 5 -0.285 11 -0.094 12 -6.217e-3 11 -1.084e-2 11 -3.102e-3 4
213 N119 max 0.289 5 0.278 2 0.037 5 3.929e-3 7 7.332e-3 5 1.12e-2 11
214 min -0.292 11 -0.276 8 -0.061 11 -4.08e-3 1 -7.242e-3 11 -1.09e-2 5
215 N120 max 0.306 5 0.276 2 0.059 5 3.929e-3 7 7.332e-3 5 1.12e-2 11
216 min -0.308 11 -0.274 8 -0.083 11 -4.08e-3 1 -7.242e-3 11 -1.09e-2 5
217 N121 max 0.023 1 0.138 4 0.059 5 5.191e-3 6 8.164e-3 5 3.39e-3 11
218 min -0.022 7 -0.136 10 -0.082 11 -5.539e-3 12 -8.514e-3 11 -3.243e-3 5
219 N122 max 0.026 1 0.131 4 0.031 5 5.191e-3 6 8.164e-3 5 3.39e-3 11
220 min -0.025 7 -0.129 10 -0.053 11 -5.539e-3 12 -8.514e-3 11 -3.243e-3 5
221 N123 max 0.438 5 0.338 2 0.059 5 3.975e-3 7 7.372e-3 5 1.12e-2 11
222 min -0.439 11 -0.333 8 -0.083 11 -4.125e-3 1 -7.282e-3 11 -1.09e-2 5
223 N124 max 0.315 12 0.267 5 0.059 5 4.841e-3 6 7.768e-3 5 3.39e-3 11
224 min -0.3 6 -0.278 11 -0.082 11 -5.189e-3 12 -8.118e-3 11 -3.243e-3 5
225 N125 max 0.901 4 0.409 11 0.054 5 1.298e-2 5 2.48e-2 4 3.464e-3 7
226 min -0.917 10 -0.397 5 -0.103 11 -1.306e-2 11 -2.504e-2 10 -3.742e-3 1
227 N126 max 0.156 4 0.049 3 0.054 5 5.616e-3 4 7.025e-3 5 1.012e-3 8
228 min -0.155 10 -0.046 9 -0.103 11 -5.736e-3 10 -7.946e-3 11 -1.113e-3 2
229 N127 max 0.902 4 0.403 11 -0.013 9 1.298e-2 5 2.48e-2 4 3.464e-3 7
230 min -0.918 10 -0.392 5 -0.081 24 -1.306e-2 11 -2.504e-2 10 -3.742e-3 1
231 N128 max 0.155 4 0.047 3 0.027 5 5.616e-3 4 7.025e-3 5 1.012e-3 8
232 min -0.155 10 -0.044 9 -0.086 23 -5.736e-3 10 -7.946e-3 11 -1.113e-3 2
233 N129 max 1.4 4 0.655 11 0.054 5 1.384e-2 5 2.892e-2 4 3.464e-3 7
234 min -1.421 10 -0.642 5 -0.103 11 -1.392e-2 11 -2.916e-2 10 -3.742e-3 1
235 N130 max 0.4 3 0.289 3 0.054 5 7.94e-3 2 1.134e-2 9 1.012e-3 8
236 min -0.369 9 -0.29 9 -0.103 11 -8.039e-3 8 -1.223e-2 3 -1.113e-3 2
237 N149 max 0.08 3 0.396 1 0.068 1 1.076e-2 7 3.117e-3 2 1.358e-2 12
238 min -0.081 9 -0.394 7 -0.086 7 -1.106e-2 1 -2.984e-3 8 -1.38e-2 6
239 N150 max 0.069 10 0.104 4 0.042 1 8.712e-3 7 2.161e-3 4 5.376e-3 12
240 min -0.07 4 -0.102 10 -0.06 7 -8.341e-3 1 -1.709e-3 10 -5.471e-3 6
241 N151 max 0.078 10 0.104 4 0.067 1 8.712e-3 7 2.161e-3 4 5.376e-3 12
242 min -0.08 4 -0.102 10 -0.086 7 -8.341e-3 1 -1.709e-3 10 -5.471e-3 6
243 N152 max 0.086 4 0.396 1 0.034 1 1.076e-2 7 3.117e-3 2 1.358e-2 12
244 min -0.086 10 -0.394 7 -0.054 7 -1.106e-2 1 -2.984e-3 8 -1.38e-2 6
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Envelope Node Displacements (Continued)
Node Label X [in] LC Y [in] LC Z [in] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation [rad] LC

245 N153 max 0.137 3 0.596 1 0.068 1 1.08e-2 7 3.153e-3 3 1.358e-2 12
246 min -0.136 9 -0.588 7 -0.086 7 -1.111e-2 1 -3.017e-3 9 -1.38e-2 6
247 N154 max 0.13 10 0.356 6 0.067 1 8.345e-3 7 1.794e-3 4 5.376e-3 12
248 min -0.148 4 -0.341 12 -0.086 7 -7.974e-3 1 -1.343e-3 10 -5.471e-3 6
249 N155 max 0.092 4 0.067 3 0.08 5 4.909e-3 5 9.46e-3 4 3.14e-3 4
250 min -0.09 10 -0.066 9 -0.099 11 -4.733e-3 11 -1.006e-2 10 -3.224e-3 10
251 N156 max 0.097 4 0.073 3 0.049 5 4.909e-3 5 9.46e-3 4 3.14e-3 4
252 min -0.095 10 -0.073 9 -0.067 11 -4.733e-3 11 -1.006e-2 10 -3.224e-3 10
253 N157 max 0.563 4 0.223 12 0.08 5 7.992e-3 5 1.043e-2 4 1.076e-2 4
254 min -0.562 10 -0.223 6 -0.1 11 -7.765e-3 11 -1.028e-2 10 -1.101e-2 10
255 N158 max 0.579 4 0.203 12 0.044 5 7.992e-3 5 1.043e-2 4 1.076e-2 4
256 min -0.578 10 -0.203 6 -0.064 11 -7.765e-3 11 -1.028e-2 10 -1.101e-2 10
257 N159 max 0.752 4 0.348 11 0.08 5 8.015e-3 5 1.048e-2 4 1.076e-2 4
258 min -0.747 10 -0.35 5 -0.1 11 -7.788e-3 11 -1.033e-2 10 -1.101e-2 10
259 N160 max 0.262 10 0.217 5 0.08 5 4.725e-3 5 9.092e-3 4 3.14e-3 4
260 min -0.238 4 -0.21 11 -0.099 11 -4.549e-3 11 -9.691e-3 10 -3.224e-3 10
261 N161 max 0.317 3 0.24 1 0.036 9 3.93e-3 8 9.778e-3 3 1.448e-2 9
262 min -0.318 9 -0.241 7 -0.056 3 -3.924e-3 2 -1.006e-2 9 -1.474e-2 3
263 N162 max 0.034 8 0.142 10 0.067 9 4.496e-3 8 8.001e-3 3 5.611e-3 9
264 min -0.035 2 -0.144 4 -0.086 3 -5.111e-3 2 -7.858e-3 9 -5.734e-3 3
265 N163 max 0.339 3 0.242 12 0.067 9 3.93e-3 8 9.778e-3 3 1.448e-2 9
266 min -0.34 9 -0.243 6 -0.086 3 -3.924e-3 2 -1.006e-2 9 -1.474e-2 3
267 N164 max 0.042 9 0.129 10 0.041 9 4.496e-3 8 8.001e-3 3 5.611e-3 9
268 min -0.042 3 -0.13 4 -0.058 3 -5.111e-3 2 -7.858e-3 9 -5.734e-3 3
269 N165 max 0.516 3 0.29 1 0.067 9 3.97e-3 8 9.818e-3 3 1.448e-2 9
270 min -0.522 9 -0.292 7 -0.086 3 -3.964e-3 2 -1.01e-2 9 -1.474e-2 3
271 N166 max 0.308 9 0.254 9 0.067 9 4.178e-3 8 7.682e-3 3 5.611e-3 9
272 min -0.313 3 -0.278 3 -0.086 3 -4.793e-3 2 -7.54e-3 9 -5.734e-3 3
273 N167 max 0.092 4 0.004 1 0.006 7 4.919e-4 7 4.244e-3 4 1.844e-3 10
274 min -0.091 10 -0.003 7 -0.017 13 -9.073e-4 1 -4.167e-3 10 -1.881e-3 4
275 N168 max 0 4 0 7 0 7 0 43 0 4 0 4
276 min 0 10 0 13 0 13 0 1 0 10 0 10
277 N169 max 0.041 10 0.08 4 0.007 3 2.919e-3 7 1.44e-3 5 2.594e-3 10
278 min -0.043 4 -0.079 10 -0.018 9 -2.805e-3 1 -1.853e-3 11 -2.641e-3 4
279 N170 max 0 21 0 21 0 3 0 6 0 6 0 12
280 min 0 3 0 3 0 21 0 12 0 12 0 6
281 N171 max 0.043 10 0.08 10 0.007 11 2.741e-3 8 2.037e-3 3 2.744e-3 10
282 min -0.042 4 -0.082 4 -0.018 5 -2.461e-3 2 -1.714e-3 9 -2.764e-3 4
283 N172 max 0 11 0 17 0 11 0 9 0 3 0 9
284 min 0 17 0 11 0 17 0 3 0 9 0 3
285 N143 max 0.014 4 0.001 1 0 7 3.793e-5 7 1.163e-3 4 1.839e-3 10
286 min -0.014 10 -0.001 7 -0.005 13 -6.091e-4 13 -1.224e-3 10 -1.849e-3 4
287 N144 max 0.014 4 0.006 4 0.002 5 3.793e-5 7 1.163e-3 4 1.839e-3 10
288 min -0.014 10 -0.005 10 -0.006 23 -6.091e-4 13 -1.224e-3 10 -1.849e-3 4
289 N145 max 0.192 4 0.189 1 0.002 5 6.181e-3 7 6.02e-3 4 1.839e-3 10
290 min -0.194 10 -0.175 7 -0.006 23 -6.572e-3 1 -6.08e-3 10 -1.849e-3 4
291 N146 max 0.003 14 0.003 5 0.002 5 1.153e-5 7 1.137e-3 4 1.839e-3 10
292 min -0.001 6 -0.007 11 -0.006 23 -5.996e-4 13 -1.198e-3 10 -1.849e-3 4

Envelope AISC 15TH (360-16): LRFD Member Steel Code Checks
Member Shape Code Check Loc[in] LC Shear CheckLoc[in] Dir LC phi*Pnc [lb]phi*Pnt [lb]phi*Mn y-y [k-ft]phi*Mn z-z [k-ft] Cb Eqn

1 b3 PIPE_2.5 0.798 60 10 0.1 60 11 30038.461 50715 3.596 3.596 1.456 H1-1b
2 g3 PIPE_2.5 0.796 60 4 0.156 60 4 30038.461 50715 3.596 3.596 1.778 H1-1b
3 a3 PIPE_2.5 0.795 60 7 0.129 60 8 30038.461 50715 3.596 3.596 1.605 H1-1b
4 M4 3/8 X 6 0.75 0 4 0.262 0 y 5 71689.135 72900 9.113 0.57 1.15 H1-1b
5 M36 PIPE_2.0 0.587 51.562 4 0.329 9.375 4 6295.454 32130 1.872 1.872 3 H3-6
6 M34 PIPE_2.0 0.582 51.562 7 0.334 9.375 7 6295.454 32130 1.872 1.872 3 H3-6
7 M11 3/8 X 6 0.578 0 7 0.222 0 y 1 71689.153 72900 9.113 0.57 1.131 H1-1b
8 M5 3/8 X 6 0.55 0 4 0.245 0 y 5 66872.734 72900 9.113 0.57 1.669 H1-1b
9 M35 PIPE_2.0 0.537 51.562 10 0.293 4.687 10 6295.454 32130 1.872 1.872 2.7 H3-6
10 M6 3/8 X 6 0.507 0 4 0.379 0 y 9 71689.135 72900 9.113 0.57 1.117 H1-1b
11 M12 3/8 X 6 0.458 0 1 0.212 0 y 1 66872.738 72900 9.113 0.57 1.67 H1-1b
12 M24 L2.5X2.5X4 0.421 15.82 4 0.111 0 y 2 36430.264 38556 1.114 2.537 1.5 H2-1
13 M22 L2.5X2.5X4 0.379 0 9 0.12 0 y 6 36430.264 38556 1.114 2.537 1.007 H2-1
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Envelope AISC 15TH (360-16): LRFD Member Steel Code Checks (Continued)
Member Shape Code Check Loc[in] LC Shear CheckLoc[in] Dir LC phi*Pnc [lb]phi*Pnt [lb]phi*Mn y-y [k-ft]phi*Mn z-z [k-ft] Cb Eqn

14 M8 3/8 X 6 0.379 0 3 0.254 0 y 9 71689.153 72900 9.113 0.57 1.13 H1-1b
15 M25 L2X2X3 0.378 24 8 0.011 48 y 1 10494.637 23392.8 0.558 1.084 1.137 H2-1
16 M7 3/8 X 6 0.366 0 4 0.366 0 y 9 66872.731 72900 9.113 0.57 1.671 H1-1b
17 M17 HSS4X4X4 0.364 62.546 4 0.231 62.546 z 10 94810.336 103122 11.96 11.96 2.282 H1-1b
18 g2 PIPE_2.5 0.363 60 11 0.109 60 3 30038.461 50715 3.596 3.596 2.219 H1-1b
19 M30 L2X2X3 0.353 24 4 0.01 48 y 9 10494.646 23392.8 0.558 1.084 1.137 H2-1
20 M28 L2X2X3 0.349 24 6 0.01 48 z 1 10494.731 23392.8 0.558 1.084 1.137 H2-1
21 M23 L2.5X2.5X4 0.342 0 10 0.146 0 y 10 36430.264 38556 1.114 2.537 1.5 H2-1
22 s1 PIPE_2.0 0.332 36 1 0.033 36 1 26521.424 32130 1.872 1.872 1.664 H1-1b
23 a2 PIPE_2.5 0.327 60 2 0.14 60 6 30038.461 50715 3.596 3.596 2.268 H1-1b
24 b2 PIPE_2.5 0.326 60 9 0.154 60 10 30038.461 50715 3.596 3.596 1.977 H1-1b
25 M29 L2X2X3 0.322 24 10 0.009 48 z 5 10494.652 23392.8 0.558 1.084 1.137 H2-1
26 M9 3/8 X 6 0.305 0 9 0.246 0 y 9 66872.731 72900 9.113 0.57 1.671 H1-1b
27 M27 L2X2X3 0.275 24 12 0.011 48 y 4 10494.56 23392.8 0.558 1.084 1.138 H2-1
28 M10 3/8 X 6 0.264 0 7 0.344 0 y 1 71689.523 72900 9.113 0.57 1.122 H1-1b
29 M26 L2X2X3 0.257 24 2 0.01 48.001 z 10 10494.506 23392.8 0.558 1.084 1.138 H2-1
30 M59 PL6X1/2_HRAB 0.251 8.103 3 0.203 8.103 y 10 50316.618 97200 1.012 12.15 1.406 H1-1b
31 M2 3/8 X 6 0.242 0 1 0.356 1.931 y 5 71689.523 72900 9.113 0.57 1.127 H1-1b
32 M15 HSS4X4X4 0.238 41.697 9 0.134 62.545 z 2 94810.377 103122 11.96 11.96 2.052 H1-1b
33 M16 HSS4X4X4 0.237 62.545 8 0.142 62.545 z 7 94810.377 103122 11.96 11.96 2.058 H1-1b
34 b4 PIPE_2.5 0.225 18 3 0.179 60 4 30038.461 50715 3.596 3.596 2.37 H1-1b
35 M1 3/8 X 6 0.22 0 7 0.334 0 y 1 66872.738 72900 9.113 0.57 1.67 H1-1b
36 b1 PIPE_2.5 0.216 60 8 0.171 60 11 30038.461 50715 3.596 3.596 2.027 H1-1b
37 g1 PIPE_2.5 0.211 60 12 0.164 60 10 30038.461 50715 3.596 3.596 2.088 H1-1b
38 g4 PIPE_2.5 0.209 60 6 0.186 60 3 30038.461 50715 3.596 3.596 1.974 H1-1b
39 a4 PIPE_2.5 0.207 60 10 0.186 60 12 30038.461 50715 3.596 3.596 2.051 H1-1b
40 M19 HSS4X4X4 0.204 30.96 4 0.107 6.773 z 4 101020.375 103122 11.96 11.96 1.619 H1-1b
41 a1 PIPE_2.5 0.204 60 4 0.167 60 2 30038.461 50715 3.596 3.596 2.164 H1-1b
42 M13 HSS4X4X4 0.189 30.96 19 0.103 6.773 z 8 101020.375 103122 11.96 11.96 1.715 H1-1b
43 M49 PIPE_3.0 0.185 100 5 0.138 100 6 28250.673 65205 5.749 5.749 2.343 H1-1b
44 M21 HSS4X4X4 0.183 30.96 24 0.078 6.773 z 12 101020.37 103122 11.96 11.96 1.716 H1-1b
45 M51 PIPE_3.0 0.181 53.125 3 0.141 96.875 10 28250.673 65205 5.749 5.749 2.154 H1-1b
46 M58 PL6X1/2_HRAB 0.18 7.935 9 0.159 0 y 6 50314.686 97200 1.012 12.15 1.214 H1-1b
47 M14 HSS4X4X4 0.174 0 22 0.09 24.188 z 10 101020.366 103122 11.96 11.96 1.709 H1-1b
48 M20 HSS4X4X4 0.167 0 19 0.089 24.188 z 6 101020.366 103122 11.96 11.96 1.706 H1-1b
49 M18 HSS4X4X4 0.163 0 14 0.069 24.188 z 2 101020.37 103122 11.96 11.96 1.71 H1-1b
50 M3 3/8 X 6 0.159 0 1 0.341 0 y 11 66872.734 72900 9.113 0.57 1.672 H1-1b
51 M50 PIPE_3.0 0.157 51.562 9 0.149 100 10 28250.673 65205 5.749 5.749 1.735 H1-1b
52 M60 PL6X1/2_HRAB 0.141 8.104 6 0.157 0 y 2 50314.302 97200 1.012 12.15 1.66 H1-1b
53 M94 LL2.5X2.5X3X3 0.103 58.778 13 0.012 58.778 z 4 42947.61 58320 3.954 2.549 1 H1-1b*
54 M95 LL2.5X2.5X3X3 0.102 58.778 21 0.012 58.778 z 12 42947.61 58320 3.954 2.549 1.136H1-1b*
55 M96 LL2.5X2.5X3X3 0.101 58.778 17 0.012 58.778 z 8 42947.61 58320 3.954 2.549 1.136H1-1b*
56 M52 PL6X1/2_HRAB 0.049 0 9 0.245 0 y 7 94320.006 97200 1.012 12.15 1.668 H1-1b
57 M53 PL6X1/2_HRAB 0.045 0 4 0.267 0 y 7 94319.146 97200 1.012 12.15 1.669 H1-1b
58 M54 PL6X1/2_HRAB 0.036 0 5 0.261 0 y 3 94320.593 97200 1.012 12.15 1.668 H1-1b
59 M56 PL6X1/2_HRAB 0.035 0 1 0.286 0 y 11 94319.038 97200 1.012 12.15 1.668 H1-1b
60 M55 PL6X1/2_HRAB 0.032 0 1 0.32 0 y 3 94319.037 97200 1.012 12.15 1.668 H1-1b
61 M57 PL6X1/2_HRAB 0.03 0 8 0.286 0 y 11 94319.468 97200 1.012 12.15 1.669 H1-1b
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TOLERANCES ON DIMENSIONS, UNLESS OTHERWISE NOTED ARE:

SAWED, SHEARED AND GAS CUT EDGES (± 0.030")
DRILLED AND GAS CUT HOLES (± 0.030")  - NO CONING OF HOLES

LASER CUT EDGES AND HOLES (± 0.010")  - NO CONING OF HOLES
BENDS ARE ± 1/2 DEGREE
ALL OTHER MACHINING (± 0.030")
ALL OTHER ASSEMBLY (± 0.060")

TOLERANCE NOTES

PROPRIETARY NOTE:
THE DATA AND TECHNIQUES CONTAINED IN THIS DRAWING ARE PROPRIETARY INFORMATION OF VALMONT
INDUSTRIES AND CONSIDERED A TRADE SECRET.  ANY USE OR DISCLOSURE WITHOUT THE CONSENT OF
VALMONT INDUSTRIES IS STRICTLY PROHIBITED.
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NET WT.UNIT WT.LENGTHPART DESCRIPTIONPART NO.QTYITEM

412.8568.81 RING MOUNT WELDMENTX-LWRM61

1.720.03 5/8" HDG LOCKWASHERG58LW662

7.790.13 5/8'' HDG A325 HEX NUTA58NUT603

37.632.09 5/8" x 24" THREADED ROD (HDG.)G58R-24184

75.274.18 5/8" x 48" THREADED ROD (HDG.)G58R-48185

8.540.362 3/4 in5/8'' x 2-3/4" HDG A325 HEX BOLTA58234246

0.820.03 5/8" HDG A325 FLATWASHERA58FW247

29.820.83 1/2" X 3-5/8" X 6" X 3" U-BOLT (HDG.)X-UB1306368

9.000.033/32 in1/2" HDG USS FLATWASHERG12FW2649

3.500.011/8 in1/2" HDG LOCKWASHERG12LW25210

18.050.07 1/2'' HDG HEAVY 2H HEX NUTG12NUT25211

590.8849.2496 in2-7/8" X 96" (2-1/2" SCH 40) GALVANIZED PIPEP30961212

33.450.70 1/2" X 3" X 5" X 2" U-BOLT (HDG.)X-UB13004813

284.4094.80150 in3-1/2" X 150" (3" SCH 40) GALVANIZED PIPEP3150314

636.31212.10 LOW PROFILE PLATFORM CORNERX-SV196315

137.3145.77150 in2-3/8" O.D. X 150" SCH 40 GALVANIZED PIPEP2150316

57.564.807 inCROSSOVER PLATESCX21217

22.510.63 1/2" X 2-1/2" X 4-1/2" X 2" U-BOLT (HDG.)X-UB12123618

90.326.028 1/2 inCROSSOVER PLATESCX41519

0.780.13 5/8'' HDG HEAVY 2H HEX NUTG58NUT620

85.9914.3352 25/32 inPLATFORM REINFORCEMENT KIT ANGLEX-253993621

81.6013.60 T-BRACKET  WELDMENTX-TBW622

1.620.27 5/8" x 2" HDG HEX BOLT GR5 G5802623

4.910.415 1/2 in1/2'' x 6-1/2" HDG HEX BOLT GR5 FULL THREADG120651224

38.7612.92 ANGLE HANDRAIL CORNER PLATEX-AHCP325
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March 23, 2023 

 

  

 

 

 
 

Subject     Comprehensive Structural Analysis 
 

Carrier Designation Verizon Wireless, Collocation 

Site Number: 16997348 

Site Name: Kent 2 CT 

 

 

Client Designation   Site Number: CT757 

Site Name: Kent 

      

Engineering Firm Designation  Delta Oaks Group Project Number: STR23-18711-02 
 

Site Data    93 Richards Road, Kent, Litchfield County, CT 06785 

Latitude: 41.7086° ± Longitude: -73.4204° ± 

Elevation: 1347-ft ±, Topography Category: 5; Crest Height: 717-ft; 

Exposure Category: “C”; Structure Class/Risk Category “II”;  

135-ft Self-Supporting Pole Structure (Monopole) 

Dear Tierney Rowe, 
 

To your request, we present our comprehensive structural analysis.  Our work indicates that with the proposed 

appurtenance configuration, the tower and foundation will satisfy the structural strength requirements of ANSI/TIA-

222-H / 2022 Connecticut State Building Code (2021 IBC) / ASCE 7-16 for: 
 

• V= 114-mph three-second gust basic design wind speed [per ASCE 7-16] 

• 40-mph three-second gust basic wind speed with 1-in radial ice 

• Earthquake design parameters and loading, per USGS Ground Motion Parameter Calculator (ASCE 7-16) 

and industry standard, respectively, including: 

o Ss = 0.184 g, S1 = 0.054 g 
 

Delta Oaks Group appreciates the opportunity to be of service to Infra Towers, LLC. Please do not hesitate to 

contact us if you have any questions or require any additional information. 
 

Sincerely,  
 

 

 

 

Yamini Rajakumar 
Structural Engineer Ⅰ 

Reviewed by: MTL 

 

 

 

 

Michael L. Lassiter, SE, PE 
VP│Chief Structural Engineer 

CT PE License 25064 

 

 

 
 

 

 

Tierney Rowe 

Vice President Tower Development 

Infra Towers, LLC 

1800 Diagonal Road, Suite 600 

Alexandria, VA 22314 

PASS 
(Tower, 34% capacity) 

(Foundation, 39% capacity) 
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Table 1: Existing, Proposed and Reserved Appurtenance Configuration 

Elevation 

(AGL, ft) Carrier Mount Equipment Feedlines Location 

1311 AT&T 

[Existing]  

(3) 12’ Sector 

Frames 

[Site Pro 1 P/N 

VFA-12-M3-WLL] 

(6) KMW EPBQ-654L8H8-L2 

(3) CCI HPA65R-BU8A 

(3) Ericsson RRUS 4478 B14 

(3) Ericsson RRUS 32 

(3) Ericsson RRUS 4449 B5/B12 

(3) Ericsson RRUS 4415 B25 

(2) Raycap DC9-48-60-24-8C-EV 

(2) 1/2 

Fiber 

(4) 1” DC 

(3) 2” 

Conduits 

Inside 

1212 
Verizon 

[Proposed] 

(1) 12.5’ Platform 

w/ Handrails 

[Site Pro 1 P/N 

RMQP-4096-HK] 

(6) JMA MX06FRO860-03 

(3) Samsung MT6407-77A 

(3) Samsung B5/B13 RRH ORAN 

(RF4440d-13A) 

(3) Samsung B2/B66A RRH ORAN 

(RF4439d-25A) 

(1) 12 OVP Box 

(2) 6x12 

Hybrid 
Inside 

1. Existing AT&T loading per Construction Drawings by All-Points Technology, dated 03/15/2022.  

2. Proposed Verizon loading Construction Drawings by ProTerra Design Group, dated 03/10/2023. 

 

Table 2: Serviceability Requirements: Limit State Deformations1 

Elevation 

(AGL, ft) 
Equipment 

Twist 

(deg)2 

Sway 

(deg)2 

Deflection 

(in) 

Deflection 

Limit (in)3 Result 

134 Structure 0.0003 0.5573 8.463 48.24 O. K. 
1. See program output for supporting details. 

2. Per TIA-222-H Section 2.8.2.1 rotation about the vertical axis (twist) or any horizontal axis (sway) of the structure shall not exceed 4 degrees. 

3. Per TIA-222-H Section 2.8.2.2 horizontal displacement shall not exceed 3% of the height of the structure. 

 

Table 3: Tower Structure Results Summary, Percent Capacity Utilized1 

Shaft Section (ft) Percent Capacity Result Connection Capacity Result 

135.0 – 91.5 23 O. K. -- -- 

91.5 – 43.5 31 O. K. -- -- 

43.5 – 1.0 33 O. K. 34 O. K. 
1.      Detailed results and capacities available in the TNX Tower output attached. Percent utilized less than 105% is considered acceptable. 

 

Table 4: Foundation Results, Percent Capacity Utilized 

Component Percent Utilized Result 

Max Utilization – Soil 34 O. K. 

Max Utilization - Structure 39 O. K. 
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ASSUMPTIONS 

 

This comprehensive structural analysis is based on the theoretical capacity of the members and is not a condition 

assessment of the tower. This analysis is from information supplied, and therefore, its results are based on and are 

as accurate as that supplied data. Delta Oaks Group (“DOG”) has made no independent determination, nor is it 

required to, of its accuracy.  The following assumptions were made for this structural analysis. 

 

1. The tower member sizes and shapes are considered accurate as supplied. The material grade is as per 

data supplied and/or as assumed based on industry standards. 

2. The antenna configuration is as supplied and/or as modeled in the analysis. It is assumed to be 

complete and accurate. All antennas, mounts, coax and waveguides are assumed to be properly installed 

and supported as per manufacturer requirements. 

3. Some assumptions are made regarding antennas and mount sizes and their projected areas based on 

best interpretation of data supplied and of best knowledge of antenna type and industry practice. 

4. All mounts, if applicable, are considered adequate to support the loading. No actual analysis of the 

mount(s) is performed. This analysis is limited to analyzing the tower only. 

5. The soil parameters are as per data supplied or as assumed and stated in the calculations. 

6. Foundations are properly designed and constructed to resist the original design loads indicated in the 

documents provided. 

7. The tower and structures have been properly maintained in accordance with TIA Standards and/or with 

manufacturer’s specifications. 

8. All welds and connections are assumed to develop at least the member capacity unless determined 

otherwise and explicitly stated in this report. 

9. All prior structural modifications are assumed to be as per data supplied/available and to have been 

properly installed. 

10. Loading interpreted from photos is accurate to ±5’ AGL, antenna size accurate to ±3.3 sf, and coax 

equal to the number of existing antennas without reserve. 

11. Documents reviewed and used in this structural analysis were provided by CLIENT. 

 

If any of these assumptions are not valid or have been made in error, this analysis may be affected, and DOG 

should be allowed to review any new information to determine its effect on the structural integrity of the tower. 
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DISCLAIMER OF WARRANTIES 

 

Delta Oaks Group (“DOG”) has not performed a detailed site visit to the tower to verify the member sizes or 

antenna/coax loading. If the existing conditions are not as represented on the tower elevation contained in this 

report, we should be contacted immediately to evaluate the significance of the discrepancy. This is not a condition 

assessment of the tower or foundation. This report does not replace a full tower inspection. The tower and 

foundations are assumed to have been properly fabricated, erected, maintained, in good condition, twist free, and 

plumb. 

 

The engineering services rendered by DOG in connection with this Comprehensive Structural Analysis are 

limited to a computer analysis of the tower structure and theoretical capacity of its main structural members. All 

tower components have been assumed to only resist dead loads when no other loads are applied. No allowance 

was made for any damaged, bent, missing, loose, or rusted members (above and below ground).  No allowance 

was made for loose bolts or cracked welds. 

 

DOG does not analyze the fabrication of the structure (including welding). It is not possible to have all the very 

detailed information needed to perform a thorough analysis of every structural sub-component and connection of 

an existing tower. DOG provides a limited scope of service in that we cannot verify the adequacy of every weld, 

plate connection detail, etc. The purpose of this report is to assess the feasibility of adding appurtenances usually 

accompanied by transmission lines to the structure. 

 

It is the owner’s responsibility to determine the amount of ice accumulation in excess of the specified code 

recommended amount, if any, that should be considered in the structural analysis. 

 

The attached sketches are a schematic representation of the analyzed tower. If any material is fabricated from 

these sketches, the contractor shall be responsible for field verifying the existing conditions, proper fit, and 

clearance in the field. Any mentions of structural modifications are reasonable estimates and should not be used 

as a precise construction document. Precise modification drawings are obtainable from DOG, but are beyond the 

scope of this report. 

 

Miscellaneous items such as antenna mounts, etc., have not been designed or detailed as a part of our work. We 

recommend that material of adequate size and strength be purchased from a reputable tower manufacturer. 

 

DOG makes no warranties, expressed and/or implied, in connection with this report and disclaim any liability 

arising from material, fabrication, and erection of this tower. DOG will not be responsible whatsoever for, or on 

account of, consequential or incidental damages sustained by any person, firm, or organization as a result of any 

data or conclusions contained in this report. The maximum liability of DOG pursuant to this report will be limited 

to the total fee received for preparation of this report. 
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Attachments: 

• Program Input and Output – Wind 

• Anchor Rod and Base Plate Calculations 

• Foundation Calculations 
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MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Litchfield County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-H Standard.
3.   Tower designed for a 114 mph basic wind in accordance with the TIA-222-H Standard.
4.   Tower is also designed for a 40 mph basic wind with 1.00 in ice. Ice is considered to increase

 in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Risk Category II.
7.   Topographic Category 5 with Crest Height of 717.00 ft
8.   TOWER RATING: 33%
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  Tower Input Data    
 
 
The tower is a monopole. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply:  

 Tower is located in Litchfield County, Connecticut. 
 Tower base elevation above sea level: 1348.00 ft. 
 Basic wind speed of 114 mph. 
 Risk Category II. 
 Exposure Category C. 
 Crest Height: 717.00 ft. 
 Rigorous Topographic Factor Procedure for wind speed-up calculations is used. 
  Topographic Feature: Hill. 
  Slope Distance L: 2958.00 ft. 
  Distance from Crest x: 190.00 ft. 
  Horizontal Distance Downwind: Yes. 
 Nominal ice thickness of 1.0000 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56 pcf. 
 A wind speed of 40 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in pole design is 1. 
 Tower analysis based on target reliabilities in accordance with Annex S. 
 Load Modification Factors used: Kes(Fw) = 0.95, Kes(ti) = 0.85. 
 Maximum demand-capacity ratio is: 1. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 
  Options    

 
  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned   Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 
√ Use Code Stress Ratios   Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 
  Use Code Safety Factors - Guys   Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice √ Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients   Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-H Bracing Resist. Exemption 
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas   Use TIA-222-H Tension Splice Exemption 
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
  Secondary Horizontal Braces Leg   Sort Capacity Reports By Component √ Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs √ Pole Without Linear Attachments 
          Pole With Shroud Or No Appurtenances 
          Outside and Inside Corner Radii Are 

Known 
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  Tapered Pole Section Geometry    
 
 Section Elevation  

 
ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number 
of 

Sides 

Top 
Diameter 

in 

Bottom 
Diameter 

in 

Wall 
Thickness 

in 

Bend 
Radius 

in 

Pole Grade 

L1 135.00-91.50 43.50 5.50 18 24.1200 38.7900 0.4375 1.7500 A572-65 
(65 ksi) 

L2 91.50-43.50 53.50 7.50 18 36.0602 54.1100 0.5000 2.0000 A572-65 
(65 ksi) 

L3 43.50-1.00 50.00   18 50.5797 67.4400 0.5625 2.2500 A572-65 
(65 ksi) 

 
 
 

 Tapered Pole Properties    
 
 Section Tip Dia. 

in 
Area 
in2 

I 
in4 

r 
in 

C  
in 

I/C 
in3 

J 
in4 

It/Q 
in2 

w 
in 

w/t 

L1 24.4246 32.8861 2330.2637 8.4073 12.2530 190.1797 4663.5936 16.4462 3.4751 7.943 
  39.3209 53.2572 9896.9976 13.6151 19.7053 502.2500 19807.0180 26.6337 6.0570 13.845 

L2 38.4235 56.4340 9015.8349 12.6239 18.3186 492.1692 18043.5331 28.2224 5.4666 10.933 
  54.8676 85.0791 30892.4106 19.0315 27.4879 1123.8557 61825.4702 42.5476 8.6434 17.287 

L3 53.8412 89.2994 28224.3360 17.7561 25.6945 1098.4599 56485.8103 44.6582 7.9120 14.066 
  68.3936 119.4014 67469.4220 23.7415 34.2595 1969.3627 135027.622

0 
59.7121 10.8794 19.341 

 
Tower 

 Elevation 
 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor 
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

L1 
135.00-91.50 

      1 1 1       

L2 91.50-43.50       1 1 1       
L3 43.50-1.00       1 1 1       

 
 
 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 

0.5'' Fiber trunk 
(AT&T) 

A No No Inside Pole 131.00 - 6.00 2 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.13 
0.13 
0.13 

1'' 
(AT&T) 

A No No Inside Pole 131.00 - 6.00 4 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.50 
0.50 
0.50 

2'' Conduit 
(AT&T) 

A No No Inside Pole 131.00 - 6.00 3 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

1.00 
1.00 
1.00 

************                   
1-5/8 Hybrid B No No Inside Pole 121.00 - 6.00 2 No Ice 0.00 0.82 
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Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 

(VZW) 1/2'' Ice 
1'' Ice 

0.00 
0.00 

0.82 
0.82 

 
 
 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 
 

 ft2 

AF 
  

ft2 

CAAA 
In Face  

ft2 

CAAA 
Out Face  

ft2 

Weight 
 

lb 
L1 135.00-91.50 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

207.61 
48.38 
0.00 

L2 91.50-43.50 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

252.29 
78.72 
0.00 

L3 43.50-1.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

197.10 
61.50 
0.00 

 
 

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

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 
 

 ft2 

AF 
  

ft2 

CAAA 
In Face  

ft2 

CAAA 
Out Face  

ft2 

Weight 
 

lb 
L1 135.00-91.50 A 

B 
C 

1.183 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

207.61 
48.38 
0.00 

L2 91.50-43.50 A 
B 
C 

1.149 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

252.29 
78.72 
0.00 

L3 43.50-1.00 A 
B 
C 

1.055 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

197.10 
61.50 
0.00 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 135.00-91.50 0.0000 0.0000 0.0000 0.0000 
L2 91.50-43.50 0.0000 0.0000 0.0000 0.0000 
L3 43.50-1.00 0.0000 0.0000 0.0000 0.0000 

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

 
Description Face 

or 
Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

*********                   
***********                   

************                   
********                   
(2) KMW 

EPBQ-654L8H8-L2 w/ mp 
(AT&T) 

A From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

18.09 
18.72 
19.36 

8.46 
9.54 

10.51 

107.90 
217.04 
336.04 

(2) KMW 
EPBQ-654L8H8-L2 w/ mp 

(AT&T) 

B From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

18.09 
18.72 
19.36 

8.46 
9.54 

10.51 

107.90 
217.04 
336.04 

(2) KMW 
EPBQ-654L8H8-L2 w/ mp 

(AT&T) 

C From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

18.09 
18.72 
19.36 

8.46 
9.54 

10.51 

107.90 
217.04 
336.04 

CCI HPA65R-BU8A w/MP 
(AT&T) 

A From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

11.23 
11.85 
12.47 

9.94 
11.37 
12.64 

86.20 
173.99 
271.54 

CCI HPA65R-BU8A w/MP 
(AT&T) 

B From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

11.23 
11.85 
12.47 

9.94 
11.37 
12.64 

86.20 
173.99 
271.54 

CCI HPA65R-BU8A w/MP 
(AT&T) 

C From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

11.23 
11.85 
12.47 

9.94 
11.37 
12.64 

86.20 
173.99 
271.54 

Ericsson RRUS 4478 B14 
(AT&T) 

A From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

1.73 
1.90 
2.07 

1.07 
1.20 
1.35 

60.00 
75.49 
93.57 

Ericsson RRUS 4478 B14 
(AT&T) 

B From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

1.73 
1.90 
2.07 

1.07 
1.20 
1.35 

60.00 
75.49 
93.57 

Ericsson RRUS 4478 B14 
(AT&T) 

C From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

1.73 
1.90 
2.07 

1.07 
1.20 
1.35 

60.00 
75.49 
93.57 

Ericsson RRUS 32 
(AT&T) 

A From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

2.70 
2.92 
3.15 

1.65 
1.84 
2.03 

53.00 
73.87 
97.92 

Ericsson RRUS 32 
(AT&T) 

B From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

2.70 
2.92 
3.15 

1.65 
1.84 
2.03 

53.00 
73.87 
97.92 

Ericsson RRUS 32 
(AT&T) 

C From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

2.70 
2.92 
3.15 

1.65 
1.84 
2.03 

53.00 
73.87 
97.92 

Ericsson RRUS 4449 B5/B12 
(AT&T) 

A From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

1.95 
2.13 
2.31 

0.97 
1.10 
1.23 

75.00 
92.95 

113.69 
Ericsson RRUS 4449 B5/B12 

(AT&T) 
B From Leg 3.00 

0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

1.95 
2.13 
2.31 

0.97 
1.10 
1.23 

75.00 
92.95 

113.69 
Ericsson RRUS 4449 B5/B12 

(AT&T) 
C From Leg 3.00 

0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

1.95 
2.13 
2.31 

0.97 
1.10 
1.23 

75.00 
92.95 

113.69 
Ericsson RRUS 4415 B25 

(AT&T) 
A From Leg 3.00 

0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

1.63 
1.78 
1.95 

0.64 
0.75 
0.86 

44.00 
55.96 
70.25 
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Delta Oaks Group 
4904 Professional Court, Second Floor 

Project 
STR23-18711-02 

Date 

14:34:40 03/23/23  
Raleigh, NC 27609 

Phone: 919-342-8247 
FAX:  

Client 
Infra Holdings LLC 

Designed by 

YR 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

Ericsson RRUS 4415 B25 
(AT&T) 

B From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

1.63 
1.78 
1.95 

0.64 
0.75 
0.86 

44.00 
55.96 
70.25 

Ericsson RRUS 4415 B25 
(AT&T) 

C From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

1.63 
1.78 
1.95 

0.64 
0.75 
0.86 

44.00 
55.96 
70.25 

Raycap 
DC9-48-60-24-8C-EV 

(AT&T) 

A From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

1.14 
1.79 
2.00 

1.14 
1.79 
2.00 

28.70 
49.00 
72.08 

Raycap 
DC9-48-60-24-8C-EV 

(AT&T) 

B From Leg 3.00 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

1.14 
1.79 
2.00 

1.14 
1.79 
2.00 

28.70 
49.00 
72.08 

Site Pro 1 VFA12-HD [1] 
(AT&T) 

A From Leg 1.75 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

13.20 
19.50 
25.80 

9.20 
14.60 
19.50 

658.00 
804.00 
1015.00 

Site Pro 1 VFA12-HD [1] 
(AT&T) 

B From Leg 1.75 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

13.20 
19.50 
25.80 

9.20 
14.60 
19.50 

658.00 
804.00 
1015.00 

Site Pro 1 VFA12-HD [1] 
(AT&T) 

C From Leg 1.75 
0.00 
0.00 

0.0000 131.00 No Ice 
1/2'' Ice 
1'' Ice 

13.20 
19.50 
25.80 

9.20 
14.60 
19.50 

658.00 
804.00 
1015.00 

*************                   
**********                   

************                   
(2) JMA MX06FR0860-03 w/ 

MP 
(VZW) 

A From Leg 3.00 
0.00 
0.00 

0.0000 121.00 No Ice 
1/2'' Ice 
1'' Ice 

14.01 
14.61 
15.22 

12.34 
13.78 
15.07 

94.20 
205.74 
327.46 

(2) JMA MX06FR0860-03 w/ 
MP 

(VZW) 

B From Leg 3.00 
0.00 
0.00 

0.0000 121.00 No Ice 
1/2'' Ice 
1'' Ice 

14.01 
14.61 
15.22 

12.34 
13.78 
15.07 

94.20 
205.74 
327.46 

(2) JMA MX06FR0860-03 w/ 
MP 

(VZW) 

C From Leg 3.00 
0.00 
0.00 

0.0000 121.00 No Ice 
1/2'' Ice 
1'' Ice 

14.01 
14.61 
15.22 

12.34 
13.78 
15.07 

94.20 
205.74 
327.46 

Samsung MT6407-77A w/ 
MP 

(VZW) 

A From Leg 3.00 
0.00 
0.00 

0.0000 121.00 No Ice 
1/2'' Ice 
1'' Ice 

5.68 
6.39 
6.94 

3.53 
4.48 
5.15 

112.65 
160.62 
214.35 

Samsung MT6407-77A w/ 
MP 

(VZW) 

B From Leg 3.00 
0.00 
0.00 

0.0000 121.00 No Ice 
1/2'' Ice 
1'' Ice 

5.68 
6.39 
6.94 

3.53 
4.48 
5.15 

112.65 
160.62 
214.35 

Samsung MT6407-77A w/ 
MP 

(VZW) 

C From Leg 3.00 
0.00 
0.00 

0.0000 121.00 No Ice 
1/2'' Ice 
1'' Ice 

5.68 
6.39 
6.94 

3.53 
4.48 
5.15 

112.65 
160.62 
214.35 

Samsung B5/B13 RRH 
ORAN RF 440D-13A 

(VZW) 

A From Leg 3.00 
0.00 
0.00 

0.0000 121.00 No Ice 
1/2'' Ice 
1'' Ice 

1.87 
2.03 
2.21 

1.13 
1.27 
1.41 

70.00 
87.32 

107.37 
Samsung B5/B13 RRH 
ORAN RF 440D-13A 

(VZW) 

B From Leg 3.00 
0.00 
0.00 

0.0000 121.00 No Ice 
1/2'' Ice 
1'' Ice 

1.87 
2.03 
2.21 

1.13 
1.27 
1.41 

70.00 
87.32 

107.37 
Samsung B5/B13 RRH 
ORAN RF 440D-13A 

(VZW) 

C From Leg 3.00 
0.00 
0.00 

0.0000 121.00 No Ice 
1/2'' Ice 
1'' Ice 

1.87 
2.03 
2.21 

1.13 
1.27 
1.41 

70.00 
87.32 

107.37 
Samsung B2/B66A RRH 

ORAN RF4439d-25A 
(VZW) 

A From Leg 3.00 
0.00 
0.00 

0.0000 121.00 No Ice 
1/2'' Ice 
1'' Ice 

1.87 
2.03 
2.21 

1.25 
1.39 
1.54 

75.00 
93.32 

114.42 
Samsung B2/B66A RRH 

ORAN RF4439d-25A 
(VZW) 

B From Leg 3.00 
0.00 
0.00 

0.0000 121.00 No Ice 
1/2'' Ice 
1'' Ice 

1.87 
2.03 
2.21 

1.25 
1.39 
1.54 

75.00 
93.32 

114.42 
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Delta Oaks Group 
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Project 
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Date 

14:34:40 03/23/23  
Raleigh, NC 27609 
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FAX:  

Client 
Infra Holdings LLC 

Designed by 

YR 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

Samsung B2/B66A RRH 
ORAN RF4439d-25A 

(VZW) 

C From Leg 3.00 
0.00 
0.00 

0.0000 121.00 No Ice 
1/2'' Ice 
1'' Ice 

1.87 
2.03 
2.21 

1.25 
1.39 
1.54 

75.00 
93.32 

114.42 
Raycap OVP-12 

(VZW) 
C From Leg 3.00 

0.00 
0.00 

0.0000 121.00 No Ice 
1/2'' Ice 
1'' Ice 

3.98 
4.23 
4.50 

3.04 
3.27 
3.51 

32.00 
67.93 

107.82 
Site Pro 1 RMQP-xxx-HK 

(VZW) 
C None   0.0000 121.00 No Ice 

1/2'' Ice 
1'' Ice 

34.54 
42.04 
49.60 

31.94 
39.46 
47.16 

1945.00 
2335.00 
2845.00 

 
 
 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.0 Wind 0 deg - No Ice 
3 0.9 Dead+1.0 Wind 0 deg - No Ice 
4 1.2 Dead+1.0 Wind 30 deg - No Ice 
5 0.9 Dead+1.0 Wind 30 deg - No Ice 
6 1.2 Dead+1.0 Wind 60 deg - No Ice 
7 0.9 Dead+1.0 Wind 60 deg - No Ice 
8 1.2 Dead+1.0 Wind 90 deg - No Ice 
9 0.9 Dead+1.0 Wind 90 deg - No Ice 
10 1.2 Dead+1.0 Wind 120 deg - No Ice 
11 0.9 Dead+1.0 Wind 120 deg - No Ice 
12 1.2 Dead+1.0 Wind 150 deg - No Ice 
13 0.9 Dead+1.0 Wind 150 deg - No Ice 
14 1.2 Dead+1.0 Wind 180 deg - No Ice 
15 0.9 Dead+1.0 Wind 180 deg - No Ice 
16 1.2 Dead+1.0 Wind 210 deg - No Ice 
17 0.9 Dead+1.0 Wind 210 deg - No Ice 
18 1.2 Dead+1.0 Wind 240 deg - No Ice 
19 0.9 Dead+1.0 Wind 240 deg - No Ice 
20 1.2 Dead+1.0 Wind 270 deg - No Ice 
21 0.9 Dead+1.0 Wind 270 deg - No Ice 
22 1.2 Dead+1.0 Wind 300 deg - No Ice 
23 0.9 Dead+1.0 Wind 300 deg - No Ice 
24 1.2 Dead+1.0 Wind 330 deg - No Ice 
25 0.9 Dead+1.0 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
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Comb. 
No. 

Description 

38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 

 
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
lb 

Horizontal, X 
lb 

Horizontal, Z 
lb 

Pole Max. Vert 26 71177.32 0.00 0.00 
  Max. Hx 20 53766.00 40502.85 -24.19 
  Max. Hz 2 53766.00 -24.19 40474.91 
  Max. Mx 2 3684922.70 -24.19 40474.91 
  Max. Mz 8 3688312.79 -40502.85 24.19 
  Max. Torsion 24 482.09 20230.47 35040.21 
  Min. Vert 13 40324.50 -20230.47 -35040.21 
  Min. Hx 8 53766.00 -40502.85 24.19 
  Min. Hz 14 53766.00 24.19 -40474.91 
  Min. Mx 14 -3684944.67 24.19 -40474.91 
  Min. Mz 20 -3688350.84 40502.85 -24.19 
  Min. Torsion 12 -482.08 -20230.47 -35040.21 
      

 
 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

lb 

Shearx 
 

lb 

Shearz 
 

lb 

 Overturning 
Moment, Mx  

lb-ft 

 Overturning 
Moment, Mz 

lb-ft 

Torque 
 

lb-ft 
Dead Only 44805.00 0.00 0.00 8.95 15.50 0.00 
1.2 Dead+1.0 Wind 0 deg - No 
Ice 

53766.00 24.19 -40474.91 -3684922.70 -2925.63 -417.49 

0.9 Dead+1.0 Wind 0 deg - No 
Ice 

40324.50 24.19 -40474.91 -3672735.08 -2919.74 -417.35 

1.2 Dead+1.0 Wind 30 deg - No 
Ice 

53766.00 20272.37 -35064.40 -3192705.84 -1846696.87 -241.03 

0.9 Dead+1.0 Wind 30 deg - No 
Ice 

40324.50 20272.37 -35064.40 -3182146.17 -1840591.12 -240.95 

1.2 Dead+1.0 Wind 60 deg - No 
Ice 

53766.00 35088.59 -20258.41 -1845004.46 -3195641.46 -0.01 

0.9 Dead+1.0 Wind 60 deg - No 
Ice 

40324.50 35088.59 -20258.41 -1838902.87 -3185073.19 -0.00 

1.2 Dead+1.0 Wind 90 deg - No 
Ice 

53766.00 40502.85 -24.19 -2933.48 -3688312.79 241.04 

0.9 Dead+1.0 Wind 90 deg - No 
Ice 

40324.50 40502.84 -24.19 -2925.59 -3676114.98 240.96 

1.2 Dead+1.0 Wind 120 deg - 53766.00 35064.40 20216.51 1839927.68 -3192699.49 417.50 
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Load 
Combination 

Vertical  
 

lb 

Shearx 
 

lb 

Shearz 
 

lb 

 Overturning 
Moment, Mx  

lb-ft 

 Overturning 
Moment, Mz 

lb-ft 

Torque 
 

lb-ft 
No Ice 
0.9 Dead+1.0 Wind 120 deg - 
No Ice 

40324.50 35064.40 20216.51 1833838.97 -3182141.75 417.36 

1.2 Dead+1.0 Wind 150 deg - 
No Ice 

53766.00 20230.47 35040.21 3189785.47 -1841598.76 482.08 

0.9 Dead+1.0 Wind 150 deg - 
No Ice 

40324.50 20230.47 35040.21 3179230.83 -1835511.33 481.92 

1.2 Dead+1.0 Wind 180 deg - 
No Ice 

53766.00 -24.19 40474.91 3684944.67 2962.75 417.50 

0.9 Dead+1.0 Wind 180 deg - 
No Ice 

40324.50 -24.19 40474.91 3672751.46 2947.42 417.36 

1.2 Dead+1.0 Wind 210 deg - 
No Ice 

53766.00 -20272.37 35064.40 3192728.08 1846734.45 241.05 

0.9 Dead+1.0 Wind 210 deg - 
No Ice 

40324.50 -20272.37 35064.40 3182162.75 1840619.15 240.97 

1.2 Dead+1.0 Wind 240 deg - 
No Ice 

53766.00 -35088.59 20258.41 1845026.43 3195679.51 -0.01 

0.9 Dead+1.0 Wind 240 deg - 
No Ice 

40324.50 -35088.59 20258.41 1838919.25 3185101.57 -0.00 

1.2 Dead+1.0 Wind 270 deg - 
No Ice 

53766.00 -40502.85 24.19 2954.91 3688350.84 -241.05 

0.9 Dead+1.0 Wind 270 deg - 
No Ice 

40324.50 -40502.84 24.19 2941.57 3676143.35 -240.96 

1.2 Dead+1.0 Wind 300 deg - 
No Ice 

53766.00 -35064.40 -20216.51 -1839906.53 3192737.08 -417.50 

0.9 Dead+1.0 Wind 300 deg - 
No Ice 

40324.50 -35064.40 -20216.51 -1833823.20 3182169.78 -417.36 

1.2 Dead+1.0 Wind 330 deg - 
No Ice 

53766.00 -20230.47 -35040.21 -3189764.04 1841635.88 -482.09 

0.9 Dead+1.0 Wind 330 deg - 
No Ice 

40324.50 -20230.47 -35040.21 -3179214.85 1835539.00 -481.93 

1.2 Dead+1.0 Ice+1.0 Temp 71177.32 0.00 0.00 96.70 167.50 0.00 
1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp 

71177.32 3.14 -8026.06 -698685.35 -211.12 -43.36 

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

71177.32 4017.56 -6952.34 -605258.51 -349775.04 -25.03 

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

71177.32 6955.48 -4015.75 -349626.17 -605570.29 -0.00 

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

71177.32 8029.69 -3.14 -284.81 -699056.76 25.03 

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

71177.32 6952.34 4010.31 349159.84 -605184.82 43.36 

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

71177.32 4012.12 6949.20 605074.38 -349107.37 50.06 

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

71177.32 -3.14 8026.06 698886.70 559.85 43.36 

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

71177.32 -4017.56 6952.34 605459.87 350123.78 25.03 

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

71177.32 -6955.48 4015.75 349827.52 605919.04 -0.00 

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

71177.32 -8029.69 3.14 486.15 699405.51 -25.03 

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

71177.32 -6952.34 -4010.31 -348958.51 605533.56 -43.36 

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

71177.32 -4012.12 -6949.20 -604873.04 349456.10 -50.06 

Dead+Wind 0 deg - Service 44805.00 6.31 -10560.01 -959462.20 -750.65 -108.48 
Dead+Wind 30 deg - Service 44805.00 5289.11 -9148.39 -831300.60 -480826.11 -62.63 
Dead+Wind 60 deg - Service 44805.00 9154.70 -5285.47 -480390.27 -832060.35 -0.00 
Dead+Wind 90 deg - Service 44805.00 10567.29 -6.31 -757.32 -960340.49 62.63 
Dead+Wind 120 deg - Service 44805.00 9148.39 5274.54 479081.02 -831293.97 108.48 
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Load 
Combination 

Vertical  
 

lb 

Shearx 
 

lb 

Shearz 
 

lb 

 Overturning 
Moment, Mx  

lb-ft 

 Overturning 
Moment, Mz 

lb-ft 

Torque 
 

lb-ft 
Dead+Wind 150 deg - Service 44805.00 5278.18 9142.08 830552.45 -479498.64 125.27 
Dead+Wind 180 deg - Service 44805.00 -6.31 10560.01 959480.46 782.21 108.48 
Dead+Wind 210 deg - Service 44805.00 -5289.11 9148.39 831318.87 480857.69 62.63 
Dead+Wind 240 deg - Service 44805.00 -9154.70 5285.47 480408.52 832091.96 -0.00 
Dead+Wind 270 deg - Service 44805.00 -10567.29 6.31 775.54 960372.11 -62.63 
Dead+Wind 300 deg - Service 44805.00 -9148.39 -5274.54 -479062.81 831325.55 -108.48 
Dead+Wind 330 deg - Service 44805.00 -5278.18 -9142.08 -830534.23 479530.20 -125.27 
  
 

 Solution Summary   
 
 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

lb 
PY 
lb 

PZ 
lb 

PX 
lb 

PY 
lb 

PZ 
lb 

1 0.00 -44805.00 0.00 0.00 44805.00 0.00 0.000% 
2 24.19 -53766.00 -40474.91 -24.19 53766.00 40474.91 0.000% 
3 24.19 -40324.50 -40474.91 -24.19 40324.50 40474.91 0.000% 
4 20272.37 -53766.00 -35064.40 -20272.37 53766.00 35064.40 0.000% 
5 20272.37 -40324.50 -35064.40 -20272.37 40324.50 35064.40 0.000% 
6 35088.59 -53766.00 -20258.41 -35088.59 53766.00 20258.41 0.000% 
7 35088.59 -40324.50 -20258.41 -35088.59 40324.50 20258.41 0.000% 
8 40502.84 -53766.00 -24.19 -40502.85 53766.00 24.19 0.000% 
9 40502.84 -40324.50 -24.19 -40502.84 40324.50 24.19 0.000% 

10 35064.40 -53766.00 20216.51 -35064.40 53766.00 -20216.51 0.000% 
11 35064.40 -40324.50 20216.51 -35064.40 40324.50 -20216.51 0.000% 
12 20230.47 -53766.00 35040.21 -20230.47 53766.00 -35040.21 0.000% 
13 20230.47 -40324.50 35040.21 -20230.47 40324.50 -35040.21 0.000% 
14 -24.19 -53766.00 40474.91 24.19 53766.00 -40474.91 0.000% 
15 -24.19 -40324.50 40474.91 24.19 40324.50 -40474.91 0.000% 
16 -20272.37 -53766.00 35064.40 20272.37 53766.00 -35064.40 0.000% 
17 -20272.37 -40324.50 35064.40 20272.37 40324.50 -35064.40 0.000% 
18 -35088.59 -53766.00 20258.41 35088.59 53766.00 -20258.41 0.000% 
19 -35088.59 -40324.50 20258.41 35088.59 40324.50 -20258.41 0.000% 
20 -40502.84 -53766.00 24.19 40502.85 53766.00 -24.19 0.000% 
21 -40502.84 -40324.50 24.19 40502.84 40324.50 -24.19 0.000% 
22 -35064.40 -53766.00 -20216.51 35064.40 53766.00 20216.51 0.000% 
23 -35064.40 -40324.50 -20216.51 35064.40 40324.50 20216.51 0.000% 
24 -20230.47 -53766.00 -35040.21 20230.47 53766.00 35040.21 0.000% 
25 -20230.47 -40324.50 -35040.21 20230.47 40324.50 35040.21 0.000% 
26 0.00 -71177.32 0.00 0.00 71177.32 0.00 0.000% 
27 3.14 -71177.32 -8026.05 -3.14 71177.32 8026.06 0.000% 
28 4017.56 -71177.32 -6952.33 -4017.56 71177.32 6952.34 0.000% 
29 6955.48 -71177.32 -4015.75 -6955.48 71177.32 4015.75 0.000% 
30 8029.68 -71177.32 -3.14 -8029.69 71177.32 3.14 0.000% 
31 6952.33 -71177.32 4010.30 -6952.34 71177.32 -4010.31 0.000% 
32 4012.12 -71177.32 6949.19 -4012.12 71177.32 -6949.20 0.000% 
33 -3.14 -71177.32 8026.05 3.14 71177.32 -8026.06 0.000% 
34 -4017.56 -71177.32 6952.33 4017.56 71177.32 -6952.34 0.000% 
35 -6955.48 -71177.32 4015.75 6955.48 71177.32 -4015.75 0.000% 
36 -8029.68 -71177.32 3.14 8029.69 71177.32 -3.14 0.000% 
37 -6952.33 -71177.32 -4010.30 6952.34 71177.32 4010.31 0.000% 
38 -4012.12 -71177.32 -6949.19 4012.12 71177.32 6949.20 0.000% 
39 6.31 -44805.00 -10560.01 -6.31 44805.00 10560.01 0.000% 
40 5289.11 -44805.00 -9148.39 -5289.11 44805.00 9148.39 0.000% 
41 9154.70 -44805.00 -5285.47 -9154.70 44805.00 5285.47 0.000% 
42 10567.29 -44805.00 -6.31 -10567.29 44805.00 6.31 0.000% 
43 9148.39 -44805.00 5274.54 -9148.39 44805.00 -5274.54 0.000% 
44 5278.18 -44805.00 9142.08 -5278.18 44805.00 -9142.08 0.000% 
45 -6.31 -44805.00 10560.01 6.31 44805.00 -10560.01 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

lb 
PY 
lb 

PZ 
lb 

PX 
lb 

PY 
lb 

PZ 
lb 

46 -5289.11 -44805.00 9148.39 5289.11 44805.00 -9148.39 0.000% 
47 -9154.70 -44805.00 5285.47 9154.70 44805.00 -5285.47 0.000% 
48 -10567.29 -44805.00 6.31 10567.29 44805.00 -6.31 0.000% 
49 -9148.39 -44805.00 -5274.54 9148.39 44805.00 5274.54 0.000% 
50 -5278.18 -44805.00 -9142.08 5278.18 44805.00 9142.08 0.000% 

 
 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 4 0.00000001 0.00000001 
2 Yes 4 0.00000001 0.00001082 
3 Yes 4 0.00000001 0.00000608 
4 Yes 4 0.00000001 0.00024978 
5 Yes 4 0.00000001 0.00015453 
6 Yes 4 0.00000001 0.00025200 
7 Yes 4 0.00000001 0.00015594 
8 Yes 4 0.00000001 0.00000909 
9 Yes 4 0.00000001 0.00000481 
10 Yes 4 0.00000001 0.00025474 
11 Yes 4 0.00000001 0.00015777 
12 Yes 4 0.00000001 0.00024653 
13 Yes 4 0.00000001 0.00015251 
14 Yes 4 0.00000001 0.00001151 
15 Yes 4 0.00000001 0.00000656 
16 Yes 4 0.00000001 0.00025416 
17 Yes 4 0.00000001 0.00015733 
18 Yes 4 0.00000001 0.00025202 
19 Yes 4 0.00000001 0.00015595 
20 Yes 4 0.00000001 0.00000957 
21 Yes 4 0.00000001 0.00000516 
22 Yes 4 0.00000001 0.00024715 
23 Yes 4 0.00000001 0.00015289 
24 Yes 4 0.00000001 0.00025528 
25 Yes 4 0.00000001 0.00015813 
26 Yes 4 0.00000001 0.00000001 
27 Yes 4 0.00000001 0.00013709 
28 Yes 4 0.00000001 0.00013993 
29 Yes 4 0.00000001 0.00013997 
30 Yes 4 0.00000001 0.00013715 
31 Yes 4 0.00000001 0.00013986 
32 Yes 4 0.00000001 0.00013985 
33 Yes 4 0.00000001 0.00013718 
34 Yes 4 0.00000001 0.00014011 
35 Yes 4 0.00000001 0.00014016 
36 Yes 4 0.00000001 0.00013731 
37 Yes 4 0.00000001 0.00013995 
38 Yes 4 0.00000001 0.00013987 
39 Yes 4 0.00000001 0.00000001 
40 Yes 4 0.00000001 0.00000634 
41 Yes 4 0.00000001 0.00000647 
42 Yes 4 0.00000001 0.00000001 
43 Yes 4 0.00000001 0.00000670 
44 Yes 4 0.00000001 0.00000620 
45 Yes 4 0.00000001 0.00000001 
46 Yes 4 0.00000001 0.00000661 
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47 Yes 4 0.00000001 0.00000647 
48 Yes 4 0.00000001 0.00000001 
49 Yes 4 0.00000001 0.00000623 
50 Yes 4 0.00000001 0.00000674 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 135 - 91.5 8.463 47 0.5573 0.0003 
L2 97 - 43.5 4.317 47 0.4436 0.0002 
L3 51 - 1 1.125 47 0.2071 0.0000 

      
  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
131.00 (2) KMW EPBQ-654L8H8-L2 w/ 

mp 
47 7.999 0.5477 0.0003 83763 

121.00 (2) JMA MX06FR0860-03 w/ MP 47 6.852 0.5224 0.0002 29915 
  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 135 - 91.5 32.512 18 2.1417 0.0011 
L2 97 - 43.5 16.583 18 1.7048 0.0007 
L3 51 - 1 4.320 18 0.7958 0.0002 

      
  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
131.00 (2) KMW EPBQ-654L8H8-L2 w/ 

mp 
18 30.731 2.1045 0.0011 21854 

121.00 (2) JMA MX06FR0860-03 w/ MP 18 26.323 2.0076 0.0009 7804 
  
 
 

 Compression Checks   
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 Pole Design Data    

 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

Pn 
 

lb 

Ratio 
Pu 

Pn 
L1 135 - 91.5 (1) TP38.79x24.12x0.4375 43.50 0.00 0.0 50.6816 -14384.80 2964870.00 0.005  
L2 91.5 - 43.5 (2) TP54.11x36.0602x0.5 53.50 0.00 0.0 81.0634 -29100.90 4742210.00 0.006  
L3 43.5 - 1 (3) TP67.44x50.5797x0.5625 50.00 0.00 0.0 119.401

0 
-53753.60 6984980.00 0.008  

                    
 
 

 Pole Bending Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 

 
lb-ft 

Mnx 

 
lb-ft 

Ratio 
Mux 

Mnx 

Muy 

 
lb-ft 

Mny 

 
lb-ft 

Ratio 
Muy 

Mny 
L1 135 - 91.5 (1) TP38.79x24.12x0.4375 637371.67 2814441.67 0.226 0.00 2814441.67 0.000 
L2 91.5 - 43.5 (2) TP54.11x36.0602x0.5 1893600.00 6201483.33 0.305 0.00 6201483.33 0.000 
L3 43.5 - 1 (3) TP67.44x50.5797x0.5625 3690050.00 11464166.67 0.322 0.00 11464166.67 0.000 

                  
 
 

 Pole Shear Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
Vu 
lb 

Vn 

 
lb 

Ratio 
Vu 

Vn 

Actual 
Tu 

lb-ft 

Tn 

 
lb-ft 

Ratio 
Tu 

Tn 
L1 135 - 91.5 (1) TP38.79x24.12x0.4375 23631.40 889462.00 0.027 0.00 2842975.00 0.000 
L2 91.5 - 43.5 (2) TP54.11x36.0602x0.5 31260.70 1422660.00 0.022 0.01 6364000.00 0.000 
L3 43.5 - 1 (3) TP67.44x50.5797x0.5625 40533.30 2095490.00 0.019 0.01 12272916.00 0.000 

                  
 
 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 
ft 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Ratio 
Vu 

Vn 

Ratio 
Tu 

Tn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 135 - 91.5 (1) 0.005 0.226 0.000 0.027 0.000 0.232  

 

1.000 4.8.2  

L2 91.5 - 43.5 (2) 0.006 0.305 0.000 0.022 0.000 0.312  

 

1.000 4.8.2  

L3 43.5 - 1 (3) 0.008 0.322 0.000 0.019 0.000 0.330  

 

1.000 4.8.2  
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 Section Capacity Table 
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Size Critical 

Element 
P 
lb 

øPallow 
lb 

% 
Capacity 

Pass 
Fail 

L1 135 - 91.5 Pole TP38.79x24.12x0.4375 1 -14384.80 2964870.00 23.2 Pass  
L2 91.5 - 43.5 Pole TP54.11x36.0602x0.5 2 -29100.90 4742210.00 31.2 Pass  
L3 43.5 - 1 Pole TP67.44x50.5797x0.5625 3 -53753.60 6984980.00 33.0 Pass  

              Summary   
            Pole (L3) 33.0 Pass  
      RATING = 33.0 Pass  
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Monopole Base Plate Connection

#VALUE!

Anchor Rod Data Anchor Rod Summary (units of kips, kip-in)

(28) 2-1/4" ø bolts (A615-75 N; Fy=75 ksi, Fu=100 ksi) on 74.75" BC             Pu_t = 82.68 φPn_t = 243.75 Stress Rating

            Vu = 1.45 φVn = 149.1 33.9%

Base Plate Data             Mu = n/a φMn = n/a Pass

80.5" OD x 2.75" Plate (A572-50; Fy=50 ksi, Fu=65 ksi)

Base Plate Summary

Stiffener Data Max Stress (ksi): 13.83 (Flexural)

N/A Allowable Stress (ksi): 45

Stress Rating: 30.7% Pass

Pole Data

67.44" x 0.5625" 18-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi)

53.75

40.53

Adjusted Pole Reactions

Site # CT757

Applied Loads

Site Name Kent

Proj.# STR23-18711-02 

Analysis Considerations

Site Info

TIA-222 Revision H

Grout Considered: No

Analysis ResultsConnection Properties

Iar (in) 2.25

Moment (kip-ft) 3690.05

Axial Force (kips) 53.75

Shear Force (kips) 40.53

Moment (kip-ft) 

Axial Force (kips) 

Shear Force (kips) 

0.00

Show image?

Plate Dia.

Shaft Dia.

Pole Shape

Plate Type:

Plate Geometry:

Plate Quantity

Plate Dia. 2

Shaft Dia. 2

Analysis Date: 3/23/2023



Tower Type:

53.77 kips Capacity Demand Rating Check

40.52 kips 822.64 0.00 0.0% Pass

367.56 40.52 11.0% Pass

23.09 1.86 8.1% Pass

3690.05 ft-kips 11848.99 3968.63 33.5% Pass

135 ft 17747.34 3862.26 21.8% Pass

ft 558.49 0.00 0.0% Pass

4.5 in 45552.50 102.44 0.2% Pass

in 5937.15 1288.06 21.7% Pass

840.39 177.83 21.2% Pass

0.201 0.046 23.1% Pass

Circular 5932.80 2317.36 39.1% Pass

9 ft 0.201 0.000 0.0% Pass

0.5 ft 5932.80 0.00 0.0% Pass

11

56

5 Structural Rating: 39.1%

16 Soil Rating: 33.5%

Tie

3 in

6 ft

31.5 ft

2.25 ft

10

50

3 in

60 ksi

4.5 ksi

150 pcf

130 pcf

30.000 ksf <--Toggle between Gross and Net

0.000 ksf

40 degrees

0.35

3.30 ft

Yes

N/A ft

Top & Bot. Pad Rein. Different?:

Foundation Bearing on Rock?

SPT Blow Count, Nblows:

Base Friction, μ:

Pier Diameter, dpier:

Ext. Above Grade, E:

Pier Rebar Size, Sc:

Pier Rebar Quantity, mc:

Concrete Compressive Strength, F'c:

Pier Tie/Spiral Quantity, mt:

Pier Reinforcement Type:

Pier Clear Cover, ccpier:

Pad Properties

Pier Tie/Spiral Size, St:

Neglected Depth, N:

Uplift Shear, Vu_uplift:

Pier Shape:

Tower Height, H:

Base Face Width, BW:

Cohesion, Cu:

Ultimate Net Bearing, Qnet:

Pad Rebar Quantity (Bottom dir. 2), mp2:

Pad Rebar Size (Bottom dir. 2), Sp2:

Total Soil Unit Weight, γ:

Pier Flexure (Comp.) (kip*ft)

Lateral (Sliding) (kips)

Bearing Pressure (ksf)

Uplift (kips)

Foundation Analysis Checks

Pier and Pad Foundation

Site # :

Site Name:

Compression, Pcomp:

TIA-222 Revision:

Proj. Number:

Superstructure Analysis Reactions

H

Monopole

CT757

Kent

STR23-18711-02

Block Foundation?:

Pad Shear - 2-way (Comp) (ksi)

Pier Flexure (Tension) (kip*ft)

Overturning (kip*ft)

Pad Flexure (kip*ft)

Pad Shear - 1-way (kips)

Pier Compression (kip)

Rectangular Pad?:

Flexural 2-way (Tension) (kip*ft)

Pad Shear - 2-way (Uplift) (ksi)

Pier Properties

BP Dist. Above Fdn, bpdist:

Bolt Circle / Bearing Plate Width, BC:

Flexural 2-way (Comp) (kip*ft)

Uplift, Puplift:

Base Shear, Vu_comp:

Groundwater Depth, gw:

Rebar Grade, Fy:

Dry Concrete Density, δc:

Depth, D:

Pad Width, W1:

Pad Thickness, T:

Pad Clear Cover, ccpad:

Material Properties

Soil Properties

Friction Angle, ϕ:

Moment, Mu:
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1. Introduction 

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed installation of 
Verizon’s antenna arrays to be mounted at 121’ AGL on an existing monopole located at 93 Richards Road in Kent, CT. The 
coordinates of the rooftop are 41° 42' 30.99" N, 73° 25' 13.71" W. 

Verizon is proposing the following: 

1) Install six (6) multi-band antennas (three per sector) to support its commercial LTE network and the FirstNet 
National Public Safety Broadband Network (“NPSBN”). 

 
This report considers the planned antenna configuration for Verizon1 to derive the resulting % MPE of its proposed 
installation.  
 

2. FCC Guidelines for Evaluating RF Radiation Exposure Limits 

In 1985, the FCC established rules to regulate radio frequency (RF) exposure from FCC licensed antenna facilities. In 1996, 
the FCC updated these rules, which were further amended in August 1997 by OET Bulletin 65 Edition 97-01. These new 
rules include Maximum Permissible Exposure (MPE) limits for transmitters operating between 300 kHz and 100 GHz. The 
FCC MPE limits are based upon those recommended by the National Council on Radiation Protection and Measurements 
(NCRP), developed by the Institute of Electrical and Electronics Engineers, Inc., (IEEE) and adopted by the American 
National Standards Institute (ANSI). 

The FCC general population/uncontrolled limits set the maximum exposure to which most people may be subjected. General 
population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that 
are exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise 
control over their exposure. 

Public exposure to radio frequencies is regulated and enforced in units of milliwatts per square centimeter (mW/cm2). The 
general population exposure limits for the various frequency ranges are defined in the attached “FCC Limits for Maximum 
Permissible Exposure (MPE)” in Attachment C of this report. 

Higher exposure limits are permitted under the occupational/controlled exposure category, but only for persons who are 
exposed as a consequence of their employment and who have been made fully aware of the potential for exposure, and they 
must be able to exercise control over their exposure. General population/uncontrolled limits are five times more stringent 
than the levels that are acceptable for occupational, or radio frequency trained individuals. Attachment C contains excerpts 
from OET Bulletin 65 and defines the Maximum Exposure Limit. 

Finally, it should be noted that the MPE limits adopted by the FCC for both general population/uncontrolled exposure and 
for occupational/controlled exposure incorporate a substantial margin of safety and have been established to be well below 
levels generally accepted as having the potential to cause adverse health effects. 

 
1 As referenced to Verizon’s Radio Frequency Design Sheet updated 12/28/2022. 
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3. RF Exposure Prediction Methods 

The emission field calculation results displayed in the following figures were generated using the following formula as 
outlined in FCC bulletin OET 65: 

Loss Beam Off Density Power 
2











R

EIRP


 

Where: 

  EIRP = Effective Isotropic Radiated Power 

  R = Radial Distance = 
 22 VH 

 

  H = Horizontal Distance from antenna in meters 

  V = Vertical Distance from radiation center of antenna in meters 

  Off Beam Loss is determined by the selected antenna patterns 

   Ground reflection factor of 1.6 

 

These calculations assume that the antennas are operating at 100 percent capacity, that all antenna channels are transmitting 
simultaneously, and that the radio transmitters are operating at full power. Obstructions (trees, buildings, etc.) that would 
normally attenuate the signal are not taken into account. The calculations assume even terrain in the area of study and do not 
take into account actual terrain elevations which could attenuate the signal. As a result, the predicted signal levels reported 
below are much higher than the actual signal levels will be from the final installations. 
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4. Antenna Inventory 

Table 1 below outlines Verizon’s proposed antenna configuration for the site.  The associated data sheets and antenna 
patterns for these specific antenna models are included in Attachments C. 

Operator 
Sector / 
Call Sign 

TX 
Freq 

(MHz) 

Power at 
Antenna 
(Watts) 

Ant 
Gain 
(dBi)

Power 
EIRP 

(Watts)
Antenna Model 

Beam 
Width 

Mech. 
Tilt 

Length 
(ft) 

Antenna 
Centerline 

Height 
(ft) 

Verizon 

Alpha / 
0° 

746 160 15.3 5421 

MX06FRO860-03 

60.0 

0 7.99 121 
850 160 14.5 4509 53.5 

1900 160 17.9 9865 55.0 

2100 240 18.2 15856 55.5 

3700 200 25.6 72615 MT6407-77A - 0 2.92 121 

Beta / 
120° 

746 160 15.3 5421 

MX06FRO860-03 

60.0 

 
0 

7.99 121 
850 160 14.5 4509 53.5 

1900 160 17.9 9865 55.0 

2100 240 18.2 15856 55.5 

3700 200 25.6 72615 MT6407-77A - 0 2.92 121 

Gamma / 
240° 

746 160 15.3 5421 

MX06FRO860-03 

60.0 

0 7.99 121 
850 160 14.5 4509 53.5 

1900 160 17.9 9865 55.0 

2100 240 18.2 15856 55.5 

3700 200 25.6 72615 MT6407-77A - 0 2.5 121 

Table 1: Proposed Antenna Inventory2 3 

 

 

 

 

 

 
2 Antenna heights are in reference to Verizon’s Radio Frequency Design Sheet updated 12/28/2022. 

3 Transmit power assumes 0 dB of cable loss. 
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5. Calculation Results 

The calculated power density results are shown in Figure 1 below. For completeness, the calculations for this analysis range 
from 0 feet horizontal distance (directly below the antennas) to a value of 3,000 feet horizontal distance from the site.  In 
addition to the other worst-case scenario considerations that were previously mentioned, the power density calculations to 
each horizontal distance point away from the antennas was completed using a local maximum off beam antenna gain (within 
± 5 degrees of the true mathematical angle) to incorporate a realistic worst-case scenario. 

 

Figure 1: Graph of General Population % MPE vs. Distance 

The highest percent of MPE (2.00% of the General Population limit) is calculated to occur at a horizontal distance of 909 
feet from antennas. Please note that the percent of MPE calculations close to the site take into account off beam loss, which 
is determined from the vertical pattern of the antennas used. Therefore, RF power density levels may increase as the distance 
from the site increases.  At distances of approximately 1500 feet and beyond, one would now be in the main beam of the 
antenna pattern and off beam loss is no longer considered.  Beyond this point, RF levels become calculated solely on distance 
from the site and the percent of MPE decreases significantly as distance from the site increases. 
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Table 2 below lists percent of MPE values as well as the associated parameters that were included in the calculations.  The 
highest percent of MPE value was calculated to occur at a horizontal distance of 909 feet from the site (reference Figure 1). 

As stated in Section 3, all calculations assume that the antennas are operating at 100 percent capacity, that all antenna 
channels are transmitting simultaneously, and that the radio transmitters are operating at full power.  Obstructions (trees, 
buildings etc.) that would normally attenuate the signal are not taken into account.  In addition, a six foot height offset was 
considered in this analysis to account for average human height.  As a result, the predicted signal levels are significantly 
higher than the actual signal levels will be from the final configuration.  The results presented in Figure 1 and Table 2 assume 
level ground elevation from the base of the tower out to the horizontal distances calculated. 

 

Table 2: Maximum Percent of General Population Exposure Values4 

 
4 Antenna information for AT&T was taken from Connecticut Siting Council Docket No. 488 – Attachment 9: Power Density Analyses for 
Site A and Site B 

Carrier
Number of 

Transmitters

Power out of 
Base Station Per 

Transmitter 
(Watts)

Antenna 
Height   
(Feet)

Distance to 
the Base of 
Antennas 

(Feet)

Power 
Density 

(mW/cm2)

Limit 

(mW/cm2)

% 
MPE

AT&T LTE 1900 MHz 1 160.0 150.0 909 0.001146 1.000 0.11%

AT&T LTE 2100 MHz 1 240.0 150.0 909 0.001879 1.000 0.19%

AT&T LTE 2300 MHz 1 160.0 150.0 909 0.001180 1.000 0.12%

AT&T LTE 719 MHz 1 160.0 150.0 909 0.000982 0.479 0.20%

AT&T LTE 739 MHz 1 160.0 150.0 909 0.000794 0.493 0.16%

AT&T LTE 763 MHz 1 160.0 150.0 909 0.000794 0.509 0.16%

AT&T LTE 885 MHz 1 160.0 150.0 909 0.001104 0.590 0.19%

Town of Kent 3 100.0 156.0 909 0.000075 0.200 0.04%

Town of Kent 1 100.0 156.0 909 0.000306 1.000 0.03%

Town of Kent 3 100.0 100.0 909 0.000079 0.200 0.04%

Verizon LTE 1900 MHz 1 160.0 121.0 909 0.002000 1.000 0.20%

Verizon LTE 2100 MHz 1 240.0 121.0 909 0.002986 1.000 0.30%

Verizon LTE 750 MHz 1 160.0 121.0 909 0.000724 0.497 0.15%

Verizon LTE 885 MHz 1 160.0 121.0 909 0.000717 0.590 0.12%

Total 2.00%
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6. Conclusion 

The above analysis verifies that RF exposure levels from the site with Verizon’s proposed antenna configuration will be well 
below the maximum permissible levels as outlined by the FCC in the OET Bulletin 65 Ed. 97-01.  Using the conservative 
calculation methods and parameters detailed above, the maximum cumulative percent of MPE in consideration of all 
transmitters is calculated to be 2.0% of the FCC limit (General Population/Uncontrolled).  This maximum cumulative 
percent of MPE value is calculated to occur 909 feet away from the site. 

 
7. Statement of Certification 

I certify to the best of my knowledge that the statements in this report are true and accurate. The calculations follow 
guidelines set forth in ANSI/IEEE Std. C95.3, ANSI/IEEE Std. C95.1 and FCC OET Bulletin 65 Edition 97-01. 

 

  

 
____________________________ February 20, 2023 

Report Prepared By: Ram Acharya 
RF Engineer 1 
C Squared Systems, LLC 
 
 

Date 

  

 
____________________________ February 22, 2023 

Reviewed/Approved By: Martin J. Lavin 
Senior RF Engineer 
C Squared Systems, LLC 

Date 
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IEEE C95.1-2005, IEEE Standard Safety Levels With Respect to Human Exposure to Radio Frequency Electromagnetic 
Fields, 3 kHz to 300 GHz IEEE-SA Standards Board 

 

IEEE C95.3-2002 (R2008), IEEE Recommended Practice for Measurements and Computations of Radio Frequency 
Electromagnetic Fields With Respect to Human Exposure to Such Fields, 100 kHz-300 GHz IEEE-SA Standards Board 
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE) 

(A) Limits for Occupational/Controlled ExposureF

5
F  

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (E) 

(A/m)

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S (minutes)

0.3-3.0 614 1.63 (100)* 6 
3.0-30 1842/f 4.89/f (900/f2)* 6 
30-300 61.4 0.163 1.0 6 

300-1500 - - f/300 6 
1500-100,000 - - 5 6 

 
 
(B) Limits for General Population/Uncontrolled ExposureF

6
F  

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (E) 

(A/m)

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S (minutes)

0.3-1.34 614 1.63 (100)* 30 
1.34-30 824/f 2.19/f (180/f2)* 30 
30-300 27.5 0.073 0.2 30 

300-1500 - - f/1500 30 
1500-100,000 - - 1.0 30 

 

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

Table 3: FCC Limits for Maximum Permissible Exposure 

 

 

 

 

  

 
5 Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their employment provided those 
persons are fully aware of the potential for exposure and can exercise control over their exposure. Limits for occupational/controlled 
exposure also apply in situations when an individual is transient through a location where occupational/controlled limits apply provided he or 
she is made aware of the potential for exposure. 
6 General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that are 
exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control over their 
exposure. 
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Plane-wave Equivalent Power Density 

 

Frequency (MHz) 

 

Figure 2: Graph of FCC Limits for Maximum Permissible Exposure (MPE) 

1.34 100,000 1,500 
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Attachment C: Verizon Antenna Model Data Sheets and Electrical Patterns 

750 MHz   

 

Manufacturer: JMA 

Model #: MX06FRO860-03 

Frequency Band: 698-798 MHz 

Gain: 15.3 dBi 

Vertical Beamwidth: 9.0° 

Horizontal Beamwidth: 60.0° 

Polarization: ±45° 

Dimensions (L x W x D): 95.9” x 15.4” x 10.7” 

  

885 MHz  

 

Manufacturer: JMA 

Model #: MX06FRO860-03 

Frequency Band: 824-894 MHz 

Gain: 14.5 dBi 

Vertical Beamwidth: 8.3° 

Horizontal Beamwidth: 53.5° 

Polarization: ±45° 

Dimensions (L x W x D): 95.9” x 15.4” x 10.7” 

  

1900 MHz   

 

Manufacturer: JMA 

Model #: MX06FRO860-03 

Frequency Band: 1850-1990 MHz 

Gain: 17.6 dBi 

Vertical Beamwidth: 5.5° 

Horizontal Beamwidth: 55.0° 

Polarization: ±45° 

Dimensions (L x W x D): 95.9” x 15.4” x 10.7” 
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2100 MHz   

 

Manufacturer: JMA 

Model #: MX06FRO860-03 

Frequency Band: 1920-2180 MHz 

Gain: 18.2 dBi 

Vertical Beamwidth: 5.5° 

Horizontal Beamwidth: 55.5° 

Polarization: ±45° 

Dimensions (L x W x D): 95.9” x 15.4” x 10.7” 
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