
 

 

Next ZBA Meeting – February 15, 2024 

NEEDHAM 

ZONING BOARD OF APPEALS 

AGENDA   

          THURSDAY, January 18, 2024 - 7:30PM 

Zoom 

Meeting ID: 869-6475-7241 

To join the meeting click this link: https://us02web.zoom.us/j/86964757241 

 

 

1. Minutes   Review and approve Minutes from December 14, 2023 meeting.  

 

2. 460 Hillside Avenue – Decision  

 

3.    7:30PM - 1688 Central Avenue  

Holly Clarke, Gregg Darish, Robert DiMase, Matthew and Nicole Heideman, Carl Jonasson, 

Ann and Peter Lyons, and Eileen Sullivan, appellants, applied to the Board of Appeals for 

an Appeal of Building Inspector Decision (ABID) of Building Permit BC23-10079 issued to 

Matt Borrelli and Needham Enterprise LLC dated September 19, 2023, for the construction 

of a childcare facility. The ABID concludes that the Building Permit plans on file do not 

demonstrate that the construction, alteration or use as proposed complies with the Zoning By 

Laws as limited by the Dover Amendment MGL 40A, Section 3 The property is located at 

1688 Central Street, Needham, MA in the Single-Residence A (SRA) District. (Continued 

from December 14, 2023) 

https://us02web.zoom.us/j/86964757241
https://us02web.zoom.us/j/86964757241
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NEEDHAM 

ZONING BOARD OF APPEALS 

MINUTES  

          THURSDAY, December 14, 2023 - 7:30PM 

 

Charles River Room 

Public Service Administration Building  
500 Dedham Avenue 

Needham, MA 02492 

 

Also livestreamed on Zoom 

Meeting ID: 869-6475-7241 

 
 

    

Pursuant to notice published at least 48 hours prior to this date, a meeting of the Needham Board 

of Appeals was held in the Charles River Room, Public Services Administration Building, 500 

Dedham Avenue, Needham and remotely on Zoom on Thursday, December 14, 2023 at 7:30 

p.m.   

 

BOARD MEMBERS PRESENT: Jonathan D. Tamkin, Chair, Howard S. Goldman, Vice-Chair, 

Nikolaos M. Ligris, Peter Friedenberg and Valentina Elzon.   

 

STAFF PRESENT: Daphne M. Collins, Zoning Specialist. 

___________________________________________________________________________ 

Mr. Tamkin, Chair presided and opened the meeting at 7:30 p.m.   

 

1. MINUTES OF  NOVEMBER 16, 2023 

Mr. Goldman moved to approve the minutes of  November 16, 2023.  Mr. Ligris seconded 

the motion.  The motion was unanimously approved.  

 

2. 30 WILSHIRE PARK    WITHDRAWN WITHOUT PREJUDICE 

Mr. Ligirs moved to accept the request to withdraw the Special Permit without prejudice.  

Mr. Goldman seconded the motion.  The motion was unanimously approved. 

 

3. 460 HILLSIDE AVENUE    APPROVED 

 

4. 320 GROVE STREET    APPROVED 

 

Mr. Tamkin and Mr. Ligris left the meeting at 8:30 PM prior to the opening of the next meeting. 
 

 

 

https://us02web.zoom.us/j/86964757241
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5. 1688 CENTRAL AVENUE    CONTINUED TO  JANUARY 18, 2024 

Mr. Goldman served as Chair.  The public comment portion of the meeting was closed and the 

meeting was continued for final deliberation and vote to the January 18, 2024 meeting at 7:30 

p.m. to be held on Zoom. 

  

The meeting adjourned at 10:30 p.m. 

 

A summary of the discussions on each subject, a list of the documents and other exhibits used at 

the meeting, the decisions made, and the actions taken at each meeting, including a record of all 

votes, are set forth in a detailed decision signed by the members voting on the subject and filed 

with the Town Clerk.   

 

The hearings can be viewed at http://www.needhamchannel.org/watch-programs/  and 

https://www.youtube.com/@TownofNeedhamMA/videos 

 

 

  

 

http://www.needhamchannel.org/watch-programs/
https://www.youtube.com/@TownofNeedhamMA/videos
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TOWN OF NEEDHAM 

MASSACHUSETTS 
BOARD OF APPEALS 

 
Special Permit 

 

DISH Wireless L.L.C., Applicant 
Hillside Investment Group, LLC, owner 

460 Hillside Avenue 
Map 100, Parcel 3  

 
 

December 14, 2023 
Dish Wireless, LLC, applied to the Board of Appeals for a Special Permit under Sections 6.7.3.3 
(b) (c) and any other applicable section of the By-Law to install as part of their wireless 
telecommunications network the following equipment: 3 antennas, 6 remote radio units, 3 
junctions boxes, 3 fiber cables, and 3 power cables. The property is located at 460 Hillside 
Avenue, Needham, MA in the Industrial (I) District. A public hearing was held in the Charles 
River Room, Public Service Administration Building, 500 Dedham Avenue, on Thursday, 
December 14, 2023 at 7:30 p.m.  The meeting was livestreamed on Zoom. 
 
Documents of Record: 

• Application for Hearing, Clerk stamped October, 23, 2023. 
• Revised Application for Hearing, Clerk stamped October 31, 2023. 
• Letter prepared by Andrew Gorham of Network Building and Consulting, NB+C, 

undated.  
• Plans T-1, Z-1, A1-A6, E1-E3, G1-G3, GN-2-6, ST1-2, RF-1 prepared by NB+C, 

stamped by Krupakran Kolanbaivelu, Massachusetts registered professional engineer, 
dated October 23, 2023. 

• Letter authorizing application prepared by NB+C signed by Kenneth Shapiro, Principal, 
Hillside Investment Group, LLC, dated September 28, 2023. 

• Images Views 1-3 of Parking Loop from the Northeast, West and North of current and 
proposed conditions; and the Location Map. 

• Dish Wireless RF Equipment Information for 460 Hillside Avenue, Needham, MA, 
BOBOS0105S8A Rev 2, dated August 2, 2023. 

• Letter from Lee Newman, Director of Planning and Community Development, dated 
October 3, 2023. 

• Letter from Joseph Prondak, Building Commissioner, December 5, 2023. 
• Letter from Thomas A. Ryder, Assistant Town Engineer, December 5, 2023. 



 460 Hillside Avenue – December 14, 2023 - Page 2 of 6  

• Email from Chief Tom Conroy, Fire Department, December 5, 2023. 
• Email from Chief John Schlittler, Police Department, December 4, 2023. 
• Email from Tara Gurge, Assistant Public Health Director, December 5, 2023 

 
December 16, 2023 
 
The Board included Jonathan D. Tamkin, Chair; Howard S. Goldman, Vice-Chair; and Nikolaos 
M. Ligris, Member.  Also in attendance were Peter Friedenberg, Associate Member; and 
Valentina Elzon, Associate Member.  Mr. Tamkin opened the hearing at 7:32 p.m. by reading the 
notice of hearing.   
 
Andrew Gorham, engineer for Network Building and Consulting (“NB+C”) appeared 
representing Dish Wireless, L.L.C. in the installation of the wireless antennas.  Mr. Gorham 
noted that as a result of the merger of T-Mobile and Sprint three years ago, Dish Wireless 
became the fourth largest carrier who is now positioned to build out their own network.  The 
proposed project is part of this new network.  The relief sought is to allow two eight feet tall 
antennae to be installed at 2.9 feet from the roof edge where ten feet are required. 
 
Mr. Gorham explained that NB+C is planning to install three antennae, three remote radio units 
(RRU) and cabling along the building.  They will be using the same route of previous carriers 
who have vacated the location. He identified the Alpha, Beta and Gama sectors of the roof top 
plan (Building Plan Sheet A1) where proposed Dish equipment will be installed.  
 
 Mr. Tamkin asked what other carriers are on this building.  Mr. Gorham noted that T-Mobile, 
ATT and Verizon shared the roof.  
 
Mr. Tamkin asked for the report regarding compliance of the radio frequencies with FCC 
guidelines, and the report from the structural engineer.  Mr. Gorham noted the blue seal stamp of 
a registered Professional Engineer on all the plans certify that the plans and Dish wireless sites 
are within the 600mhz FCC compliance. Mr. Tamkin requested a report attesting to that 
compliance. Mr. Gorham agreed to submit a letter from their engineer certifying compliance. 
 
Mr. Tamkin asked about the engineering report attesting to the structural integrity of the 
building.  Mr. Gorham reported that their full services engineering team ran a full analysis of the 
structural integrity of the building to handle the load of the equipment.  He noted that that 
analysis was not included in the application.  He offered to send a copy of the analysis.  Mr. 
Tamkin noted that they are required as part of the issuance of a Special Permit and will be made 
a condition of the Special Permit.  
 
Mr. Goldman asked why not install the antennae at ten feet as required by the By-Law.  Mr. 
Gorham responded that the roof is crowded by other carriers and HVAC equipment.  Clustering 
Dish equipment was preferred as it would minimize interference with existing equipment.  In 
addition, selecting a building that is already identified as a wireless hub was preferred to 
selecting a new building roof.  All the equipment will be painted to match the surroundings. The 
simulation photos showing the current and proposed conditions was highlighted to indicate their 
concealment of the proposed equipment.    
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Mr. Goldman asked what the building use was.  Mr. Gorham said the building was used for 
general office use. 
 
Comments received: 

• The Fire Department had no comment. 
• The Police Department was concerned about interference with public safety radio 

operations.  Mr. Gorham asserted there would be no interference and that the frequency is 
different from the public radio frequency. Mr. Tamkin asked that it be noted in the 
affidavit regarding compliance with FCC regulations. 

• The Health Department requested assurance that the additional equipment does not cause 
risk of public health safety or nuisance concerns. 

• The Building Department noted that roof mounted antenna not more than 10 feet high are 
required to be set back from the edge of the roof at least the distance equal to their height.  
Two of the proposed antennae are 8 feet in height and are setback 2.9 feet from the roof 
edge which requires a Special Permit under Section 6.7.3.3 (b) of the By Law.  The wall 
mounted antenna is located below the top of the wall and is proposed to be painted to 
match the façade and is allowed by right. 

• The Planning Board had no comment. 
• The Engineering Department had no comment or objection. 

 
There were no comments from the public.  The public comment portion of the meeting was 
closed. 
 
Mr. Ligris requested that the engineering affidavit include that the frequency will not interfere 
with the public safety frequency and that its submission be a condition of the Special Permit. 
 
Mr. Goldman had no objection and was satisfied with the rationale for seeking relief for the 
location of two of the antennae. His concerns regarding any interference with public safety 
frequencies were allayed. 
 
Mr. Tamkin inquired about the equipment on the ground and the lease agreement.  Mr. Gorham 
responded that there will be a three foot by five foot platform for the generator; and that there is 
a lease agreement.  Mr. Tamkin requested that the lease be submitted with the financials 
redacted. 
 
Mr. Tamkin asked about the noise of the equipment and generator and how frequently is it tested.  
Mr. Gorham said that the equipment is in compliance with FCC requirements and does not make 
noise and has to be tested per FCC requirements. Mr. Goldman said that the Board requires that 
once the generator is installed that it be tested for noise and that it operates as intended. 
 
Ms. Collins noted that the Board conditions the testing of generators during working hours to 
ensure noise does not disturb abutting residents.  Mr. Tamkin inquired when generators are 
tested.  Mr. Gorham responded that the generators are tested as needed and there is no noise 
associated when the generators kick on and off in the evening.  Mr. Tamkin requested that an 
affidavit be submitted addressing the sound study of the generators attesting to their compliance 
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to FCC standards. 
 
Mr. Goldman moved to grant a Special Permit to Dish Wireless, LLC, under Sections 6.7.3.3 (b) 
(c) and any other applicable section of the By-Law to install as part of their wireless 
telecommunications network the following equipment: 3 antennas, 6 remote radio units, 3 
junctions boxes, 3 fiber cables, and 3 power cables in accordance with the plans submitted with 
the following conditions: 

That affidavits stamped by a registered professional engineer will be submitted certifying 
that:  
a) the structural integrity of the building supports the installation of the proposed 
equipment; 
b) the equipment frequency will not interfere with public safety radio operations;  
c) the proposed network complies with FCC guidelines; and 
d) the noise generated by the generators when tested is in compliance with FCC 
standards. 

Mr. Ligris seconded the motion.  The motion was unanimously approved. 
 
Mr. Tamkin requested that all the affidavit(s) requested be submitted as soon as possible so that 
they may be reflected in the Decision. 
 
The meeting adjourned at 7:51 p.m. 
 
Findings: 
 

On the basis of the evidence presented at the hearing, the Board makes the following 
findings: 
 

1. The premises is located in the Industrial District and improved with a three-story 
office building. In a decision dated April 28, 2005, the Board found that the building 
is 40 feet 8 inches in height which exceeds the current limitation of 40 feet.  In 
addition, there is an extended elevator shaft that extends an additional 9 feet 8 inches 
bringing the total height of the building to 50 feet 4 inches.  The building exceeds the 
current height limit, was constructed prior to the adoption of the height limitation in 
the District and constitutes a lawful nonconforming building. 

2. The applicant proposes to install three antennas, six remote radio units, three 
junctions boxes, three fiber cables, and three power cables on the roof of the building 
as part of the build out of their wireless communication network.  

3. Two of the antennas are eight feet high but set back only 2.9 feet from the roof edge 
and not at least the distance equal to their height per Section 6.7.3.1 (e) of the By-law 
and therefore requires a Special Permit under 6.7.3.3 (b). 

4. One antenna is located below the top of the wall.  It is proposed to be painted to 
match the façade and will not obscure or conceal existing architectural features on the 
façade on which it is mounted as allowed per right under Section 6.7.3.1(f) per a 
current photo and the photographic superimpositions submitted. 
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5. The applicant is licensed by the Federal Communications Commission to construct 
and operate a wireless telecommunications network. 

6. The applicant will submit to the Board and Building Inspector an affidavit from their 
engineer or a radio frequency consultant that the radio frequency energy will comply 
with the FCC limits for the public and with FCC standards on interference and will 
not interfere with the public safety radio frequency. 

7. The applicant will submit a structural analysis from their engineer to the Board and 
Building Inspector certifying as to the structural safety of the installation. 

8. The applicant will submit to the Board and Building Inspector an affidavit from their 
engineer or radio frequency consultant demonstrating that the noise level of the 
generator at the site is designed to mitigate sound generation on the environment and 
is in compliance with federal, state and local requirements. 

9. The facility is near residential use and a sound test shall be conducted by the 
applicant within 30 days after the installation of the generator is completed and shall 
be submitted to the Building Department.  
 

10. The sound tests shall be conducted upon the complaint of noise and the test results 
shall be submitted to the Building Commissioner.  The applicant will be responsible 
at its expense for making any modification required based on these tests. 

 
11. The proposed installation is consistent with the policies set forth in Section 6.7.1 of 

the Zoning By-law including maximizing the use of existing buildings, encouraging 
co-location of equipment and concealing new equipment and the criteria set forth in 
Section 6.7.5 of the Zoning By-law. 

12. The proposed installation is consistent with the general purposes of the Zoning By-
law, is designed in a manner compatible with the existing natural features of the site, 
is compatible with the characteristics of the surrounding area and does not have a 
demonstrable adverse impact on the surrounding area. 

13. The issuance of a special permit will not result in the violation of any dimensional, 
parking or intensity regulation with which the structure was theretofore in conformity. 

14. The proposed installation will not be substantially more detrimental to the 
neighborhood than the existing nonconforming structure. 

 
Decision: 

 
On the basis of the foregoing findings, following due and open deliberation, upon motion 

duly made and seconded, the Board by unanimous vote, grants the applicant a Special Permit  
under Section 1.4.6 and Section 6.7.3.3(b) of the Zoning By-law to install wireless 
communication equipment on the roof of the existing building at 460 Hillside Avenue, in 
accordance with the plans submitted with the application and subject to the conditions that: 
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a) the applicant shall submit a structural analysis to the Board and Building Inspector in 
a form satisfactory to the Building Inspector as a condition to obtaining a building 
permit; 
 

b) the applicant will submit to the Board and Building Inspector an affidavit of a radio 
frequency consultant that the radio frequency energy will comply with the FCC 
limits for the public and with FCC standards on interference and will not interfere 
with the public safety radio frequency; 

c) the applicant will submit to the Board and Building Inspector an affidavit 
demonstrating that the noise level of the generator at the site is designed to mitigate 
sound generation on the environment and is in compliance with federal, state and 
local requirements.  
• Thirty days after the installation is completed a sound test will be conducted and 

the results submitted to the Building Department.  
• A sound test of the generator shall be required on the occasion of complaints of 

noise, the test to be submitted to the Building Department and any necessary 
modification required will be the responsibility of the applicant. 

 

 
   
 

______________________________ 
Jonathan D. Tamkin, Chair 

 
 

______________________________ 
Howard S. Goldman, Vice-Chair 

 
 

______________________________  
Nikolaos M. Ligris, Member 





 

 

 
 

 

 
 

AFFIDAVIT OF RADIO FREQUENCY ENGINEER 
 

 
The undersigned, in support of the proposal by DISH Wireless L.L.C. to install and operate a 
Wireless Communications Facility on the property located at 460 Hillside Avenue, Needham 
Heights, Massachusetts, under penalties of perjury does hereby testify and depose as follows: 
 
1. My name is Sameer Parakkavetty, I have a Degree in Electronics and Communications 

from Karnatak University (Karnataka, India) and I am employed as a Radio Frequency 
Engineer for DISH Wireless L.L.C.  I am the Radio Frequency Design Engineer responsible 
for the DISH Wireless network design in the area of Massachusetts that includes the Town 
of Needham Heights.   

 
2. DISH Wireless is a national provider of wireless voice and data services in the United 

States. 
 
3. The above mentioned location is within an area where DISH Wireless has identified a need 

to locate a Wireless Telecommunications Facility.  The search area was determined by the 
fact that wireless service needs significant improvement in this area of Needham Heights.   
Furthermore, it was determined that the wireless service provided by a facility in this area 
would connect well with those of existing and proposed facilities in the surrounding area.  To 
date, DISH Wireless has been unable to successfully locate a wireless communications 
facility in this locale.  A site acquisition firm was hired by DISH Wireless to identify potential 
sites within the search area. 

 
4. I have personal knowledge of the proposed Wireless Telecommunications Facility to be 

located at 460 Hillside Avenue in the Town of Needham Heights as well as the other 
existing and proposed Wireless Telecommunications Facility locations used in DISH 
Wireless’ system in Needham Heights and the surrounding areas.  I have analyzed the 
potential benefits this site would represent to DISH Wireless’ network and its’ users through 
radio frequency propagation modeling.  I employed computer simulations to determine 
network requirements, and to identify system requirements.  These simulations modeled 
characteristics such as antenna types, antenna height, output power, terrain, ground 
elevations and RF propagation effects of the utilized frequencies. 

 
5. Propagation simulation at the proposed location has determined that an antenna center-line 

height of no less than 37 and 46 feet above ground level at this location will satisfy the 
service requirements for DISH Wireless’ network.  Any reduction in the proposed height 
and/or antenna configuration would result in coverage footprint shrinkage.  This would 
significantly limit the site’s effectiveness in connecting with surrounding sites and severely 
impact the level of service DISH Wireless is attempting to provide at this location.  Changes 
to the site configuration would limit the site’s ability to resolve the significant existing 
network requirements in the Town of Needham Heights.   

 
 
 



 

2 

6. I have concluded that the proposed Wireless Telecommunications Facility at 460 Hillside 
Avenue fulfills the present network and quality objectives that motivated DISH Wireless to 
establish a search ring in this vicinity.  Radio frequency propagation modeling establishes 
that this installation will accomplish DISH Wireless’ network goals.   

 
7. All proposed wireless communications equipment will be installed, erected, maintained and 

operated in compliance with all applicable Federal, State and local regulations, including, 
but not limited to the radio frequency emissions regulations adopted by the Federal 
Communications Commission (FCC).  All equipment proposed is authorized by the FCC 
Guidelines for Evaluating the Environmental effects of Radio Frequency Emissions.  The 
radio frequency exposure levels generated by the proposed facility are substantially within 
the maximum allowable health and safety standards established by the FCC.   

 
8. Providing wireless communication services is a benefit to the residents and businesses of 

the Town of Needham Heights as well as to mobile customers travelling throughout the 
area.  The proposed location is well suited to meet DISH Wireless’ network requirements for 
the area due to its location and topographic characteristics.  Without the proposed facility, 
DISH Wireless will be unable to provide reliable wireless communication services in this 
area of the Town of Needham Heights.  

 
Signed and sworn under pains and penalties of perjury on this 8th day of January, 2024.  
 
 

  
________________________________________________ 
Sameer Parakkavetty - Radio Frequency (RF) Design Engineer 
DISH Wireless L.L.C. 
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S I T E   I N F O R M A T I O N 

Address       460 Hillside Avenue  

      Needham, MA 02494, Norfolk County 

      Latitude: 42.291173° 

      Longitude: -71.236352°  

Dish Site Number    BOBOS01058A 

NB+C Project Number   100753 

Date      March 23, 2022 
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Dish Antenna Installation- BOBOS01058A March 23, 2022 
Rooftop - Structural Analysis 
NB+C ES Project Number 100753  
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1.0 INTRODUCTION 
 
The existing structure is a 39’-3” (±) tall building located in Needham, MA. Dish has proposed to 
install the equipment as listed in Table 1 below. As per your request, Network Building + 
Consulting Engineering Services (“NB+C ES”) has performed a structural analysis to 
determine if the loads induced due to the proposed installation can be safely supported by the 
existing steel framing and to verify if the structure is in compliance with the applicable codes and 
standards. Information we have received and used for this analysis includes: 

 Preliminary Construction Drawings prepared by NB+C ES dated March 10, 2022 
 Mount Analysis report prepared by NB+C ES dated March 3, 2022 
 RFDS provided by Dish dated June 07, 2021 
 Design Visit Photos and Notes prepared by NB+C ES dated September 13, 2021 

 
2.0 APPURTENANCE LOADING 

Table 1 – Final Antenna and Cable Information 

Center Line 
Elevation (ft) 

No. of Antennas Antenna Model/ Mount  Carrier Feed Line 
(in) 

46’-0” (2) 

(2) JMA MX08FRO665-21 Panel Antennas 

(2) Fujitsu TA08025-B605 RRHs 
(2) Fujitsu TA08025-B604 RRHs 
(2) Raycap RDIDC-3045-PF-48 

Dish 

(3) 8AWG 
0.79” Dia. 

Power 
Cables 

 
(3) NWS 

0.33” Dia. 
Fiber Cables

37’-0” (1) 

(1) JMA MX08FRO665-21 Panel Antennas 

(1) Fujitsu TA08025-B605 RRHs 
(1) Fujitsu TA08025-B604 RRHs 
(1) Raycap RDIDC-3045-PF-48 

Equipment 
Platform 

- 
(1) Enersys Cabinet 

(1) PPC 
(1) Telco Enclosure 

Proposed equipment in BOLD. 
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3.0 ASSUMPTIONS 
 
This report is based on the theoretical capacity of the existing building structural elements and is 
not an assessment of the overall suitability of the existing structure or its components for any 
particular use other than specified here in this report: 
 

 This report makes no warranties, expressed and/or implied, and disclaims any liability 
arising from material, fabrication and erection of the existing structure or proposed 
equipment, and any other proposed components or appurtenances. 

 All proposed antennas, mounts, coaxial cable and appurtenances are assumed to be 
properly installed and configured according to manufacturer requirements. 

 All existing structural elements are assumed to be in place and in good condition as 
evident by site audit photos and visual site observations and were previously designed 
and constructed in accordance with applicable codes and standards. 

 Contractor to verify existing site conditions including the antenna mount connections to 
existing exterior wall and antenna locations prior to fabrication and construction. In the 
event the existing conditions are different than the assumptions made in this report, this 
must be brought to the structural engineer’s attention before proceeding any further with 
bidding, fabrication and/or erection. 

 The existing steel beam, to which the cylindrical antennas concealments will be mounted, 
is a W16x36, according to measurements taken in the field by NB+C personnel. 

 

4.0 APPLICABLE CODES AND STANDARDS 
 
The existing structure was analyzed/designed per the provisions of following applicable codes 
and standards: 

 The Massachusetts State Building Code - 780 CMR, Incorporating the 2015 
International Building Code 

 ANSI/TIA-222-G – Structural Standards for Antenna Supporting Structures and 
Antennas 

 Minimum Design Loads for Buildings and Other Structures ASCE/SEI 7-10 
 AISC Manual of Steel Construction, 14th Edition – ANSI/AISC 360-10 
 2015 International Existing Building Code 

5.0 ANALYSIS 
 

Design Loads: 

 Ultimate wind speed: 128 mph  
 Risk Category: II  
 Exposure: B 
 Ice thickness: 1 in 
 Ice wind speed: 50 mph 
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6.0 CONCLUSIONS & RECOMMENDATIONS 
 

Based on the performed analysis of this structure for applied gravity and lateral loads, the 
structures were determined to have adequate structural capacity to support the proposed Dish 
telecommunication appurtenances and are in compliance with building codes and standards listed 
in this report.  

The proposed antennas at Beta and Gamma sector will be mounted within custom cylindrical 
concealments to 3.5” nominal diameter pipes mounts and bolted to the existing steel beam on the 
roof (see Preliminary Construction Drawings prepared by NB+C and dated 03/10/2022). The 
proposed RRHs will also be mounted within the cylindrical concealments. The OVP devices will 
be mounted to proposed Unistrut and bolted to the existing steel beam. The results of our analysis 
show that the existing steel beam will be stressed to a maximum of 92% of its design capacity. 
Therefore, the structure was deemed adequate to support the proposed loading. Refer to 
Appendix A of this report for detailed calculations.  

The antenna at Alpha sector will be mounted to a 2” nominal Sch. 40 x 6’ long pipe mast and 
attached directly to the building façade with a SitePro1 SBWM wall mount. The mount at Alpha 
sector is considered a flush mount; therefore, no additional wind loading is imparted on the 
structure due to the proposed installation. 

The overall increase in the effective projected wind area and the gravity load on the existing 
building structure due to the proposed installation is less than 10% and 5% respectively, which is 
deemed acceptable per Section 1103.3 of IEBC 2015. Hence, a global analysis of the existing 
building was not performed. 

The conclusions reached by NB+C ES in this report are only applicable for the previously 
mentioned existing structural members supporting the Dish telecommunication antennas and 
support frame. Further, no structural qualification is made or implied by this report for existing 
structural members not supporting the proposed equipment and supporting frames. 

NB+C Engineering Services, LLC  
 
Prepared by: Linda Gallagher, E.I.T. 
 
Respectfully submitted by:  
 
Krupakaran Kolandaivelu, P.E.  
Vice President of Engineering 
MA PE License # 50019 

 
 
 
 

 
 

3/23/2022 
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NB+C ES
100 Apollo Drive
Suite 303
Chelmsford, MA 01824

Structural Analysis
Dish Site:

BOBOS01058A

1
3/22/2022

NB+C ES No: 100753

 Building Rooftop Structural Analysis: 

Site Information:
 Site Name: BOBOS01058A
 Address: 460 Hillside Avenue, Needham MA, 02494

Location: Needham, MA ASCE 7-10 Reference

Risk category: II Section 26.7.3, pg 251

Exposure: Exp "B" Section 26.7.3, pg 251

Topographic factor: Kzt 1.0 Section 28.8.2, pg 254

Wind directional factor: Kd 0.85 Table 26.6-1, pg 250

Ultimate wind speed: V 128 mph Figure 26.5-1 A-C, pgs 247-249

Antenna height: (mid point) ha 46 ft z 46ft

Gust response factor: G 0.85 Section 26.9.1, Pg. 254

Velocity Pressure
Coefficient:

zg 1200 Exp "B"=if

900 Exp "C"=if

700 Exp "D"=if

1200

α 7 Exp "B"=if

9.5 Exp "C"=if

11.5 Exp "D"=if

7

Kz 2.01
ha

zg









2

α

 0.792 Table 26.9-1, pg 256

Velocity pressure: qz 0.00256 Kz Kzt Kd V
2

 psf Equation 27.3-1, Pg. 260

qz 28.22 psf
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Force Coefficient: Cf l d type( ) ld
l

d


Cflat 1.3 ld 1.0if

1.3
0.1 ld 1( )

6
 1 ld 7if

1.4 ld 7=if

1.4
0.6 ld 7( )

18
 7 ld 25if

2.0 25 ldif



Cround 0.7 ld 1.0if

0.7
0.1 ld 1( )

6
 1 ld 7if

0.8 ld 7=if

0.8
0.6 ld 7( )

18
 7 ld 25if

1.2 25 ldif



Cflatreturn type "flat"=if

Croundreturn type "round"=if

 Figure 29.5-1, pg 312

Design Wind Force: Ff l d type( ) Cf Cf l d type( )

Af l d

F 0.6qz G Cf Af



Eq 29.5-2, pg 308
(ASD Load Combinations)
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 DISH LOADING:

 Appurtenance Configuration: 
(1) Proposed JMA MX08FRO665-21 Panel Antennas
(1) Proposed Fujitsu TA08025-B605 RRHs
(1) Proposed Fujitsu TA08025-B604 RRHs
(1) Proposed Raycap RDIDC-3045-PF-48

 Antenna 1: JMA MX08FRO665-21 Panel Antennas

Dimensions: h1 72in w1 20in d1 8in P1 82.5lbf

(Concealed)

 RRU 1: Fujitsu TA08025-B605  RRHs

Dimensions: h2 14.9in w2 15.7in d2 9.0in P2 74.9lbf

(Concealed)

 RRU 2: Fujitsu TA08025-B604 RRHs

Dimensions: h3 14.9in w3 15.7in d3 7.8in P3 63.9lbf

(Concealed)

 Dist Box: Raycap RDIDC-3045-PF-48

Dimensions: h4 19in w4 16.21in d4 9.64in P4 21lbf

Equipment Cross Section Type: type4 "flat"

Wind Load: F4 Ff h4 w4 type4  40 lbf

Moment Arm: r4 3ft

 Platform Dimensions:
Tributary Width: 7.5-ft

 Design Live Load:
LL = 125 psf

 Snow Load:

Ground Snow Load pg 40psf

Thermal Factor Ct 1.0

Exposure Factor Ce 0.9

Snow Importance Factor Is 1.0

Minimum Snow Load pm 20 psf

Roof Slope Factor Cs 1.0

Flat Roof Snow Load pf 0.7 Ct Ce Is pg 25.2 psf

Balanced Snow Load ps pf Cs 25.2 psf
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Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Yield [ksi] Ry Fu [ksi] Rt

1 A992 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
2 A36 Gr.36 29000 11154 0.3 0.65 0.49 36 1.5 58 1.2
3 A572 Gr.50 29000 11154 0.3 0.65 0.49 50 1.1 65 1.1
4 A500 Gr.B RND 29000 11154 0.3 0.65 0.527 42 1.4 58 1.3
5 A500 Gr.B Rect 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3
6 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2
7 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3
8 A913 Gr.65 29000 11154 0.3 0.65 0.49 65 1.1 80 1.1
9 FRP 2800 450 0.35 0.44 0.12 16.67 1.5 50 1.2

10 A500 Gr.42 29000 11154 0.3 0.65 0.49 42 1.3 58 1.1
11 A500 Gr.46 29000 11154 0.3 0.65 0.49 46 1.2 58 1.1
12 A 53 G. B 29000 11154 0.3 0.65 0.49 35 1.5 58 1.2
13 Q235 29000 11154 0.3 0.65 0.49 35 1.5 58 1.2
14 FRP_1525 2800 1077 0.3 0.7 0.115 30 1.1 32 1.2

Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design RuleArea [in²]Iyy [in⁴]Izz [in⁴]J [in⁴]

1 Plate_2 FP_4x0.25 Beam RECT A36 Gr.36 Typical 1 0.005 1.333 0.02
2 PIPE_3.5 PIPE_3.5 Column Pipe A53 Gr.B Typical 2.5 4.52 4.52 9.04
3 PL7x1 Plate7x1 Beam RECT A36 Gr.36 Typical 7 0.583 28.583 2.123
4 W16x36 W16X36 Beam Wide Flange A992 Typical 10.6 24.5 448 0.545

Cold Formed Steel Properties
Label E [ksi] G [ksi] Nu Therm. Coeff. [1e⁵°F⁻¹] Density [k/ft³] Yield [ksi] Fu [ksi]

1 A653 SS Gr33 29500 11346 0.3 0.65 0.49 33 45
2 A653 SS Gr50/1 29500 11346 0.3 0.65 0.49 50 65
3 A570 Gr.33 29500 11346 0.3 0.65 0.49 33 52
4 A607 C1 Gr.55 29500 11346 0.3 0.65 0.49 55 70
5 A570_33 29500 11346 0.3 0.65 0.49 33 52
6 A607_C1_55 29500 11346 0.3 0.65 0.49 55 70

Cold Formed Steel Section Sets
Label Shape Type Design List Material Design RuleArea [in²] Iyy [in⁴] Izz [in⁴] J [in⁴]

1 CF1A 8CU1.25X057 Beam None A653 SS Gr33 Typical 0.581 0.057 4.41 0.00063
2 CF1A_1 8CU1.25X057 Beam None A570 Gr.33 Typical 0.581 0.057 4.41 0.00063
3 CF1 1.5CU1.25X035 Beam None A570 Gr.33 Typical 0.131 0.022 0.052 5.4e-05
4 Unistrut 1.5CU1.25X035 Beam CU A570_33 Typical 0.131 0.022 0.052 5.4e-05

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

1 M32A N508 N506 Plate_2 Beam RECT A36 Gr.36 Typical
2 M34A N482 N526 Plate_2 Beam RECT A36 Gr.36 Typical
3 M33A N484 N482 Plate_2 Beam RECT A36 Gr.36 Typical
4 M35A N526 N520 Plate_2 Beam RECT A36 Gr.36 Typical
5 M36A N520 N514 Plate_2 Beam RECT A36 Gr.36 Typical
6 M37A_1 N514 N508 Plate_2 Beam RECT A36 Gr.36 Typical
7 M38A N508 N502 Plate_2 Beam RECT A36 Gr.36 Typical
8 M39A N502 N496 Plate_2 Beam RECT A36 Gr.36 Typical
9 M40A N496 N490 Plate_2 Beam RECT A36 Gr.36 Typical
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Member Primary Data (Continued)
Label I Node J Node Rotate(deg) Section/Shape Type Design List Material Design Rule

10 M41B N490 N484 Plate_2 Beam RECT A36 Gr.36 Typical
11 M43 N524 N518 Plate_2 Beam RECT A36 Gr.36 Typical
12 M44B N518 N512 Plate_2 Beam RECT A36 Gr.36 Typical
13 M45 N512 N506 Plate_2 Beam RECT A36 Gr.36 Typical
14 M46_1 N506 N500 Plate_2 Beam RECT A36 Gr.36 Typical
15 M47_1 N500 N494 Plate_2 Beam RECT A36 Gr.36 Typical
16 M48_1 N494 N488 Plate_2 Beam RECT A36 Gr.36 Typical
17 M52 N481 N525 Plate_2 Beam RECT A36 Gr.36 Typical
18 M53 N525 N519 Plate_2 Beam RECT A36 Gr.36 Typical
19 M54_1 N519 N513 Plate_2 Beam RECT A36 Gr.36 Typical
20 M55 N513 N507 Plate_2 Beam RECT A36 Gr.36 Typical
21 M56 N507 N501 Plate_2 Beam RECT A36 Gr.36 Typical
22 M57 N501 N495 Plate_2 Beam RECT A36 Gr.36 Typical
23 M58_1 N495 N489 Plate_2 Beam RECT A36 Gr.36 Typical
24 M59_1 N489 N483 Plate_2 Beam RECT A36 Gr.36 Typical
25 M60_1 N483 N523 Plate_2 Beam RECT A36 Gr.36 Typical
26 M61_1 N523 N517 Plate_2 Beam RECT A36 Gr.36 Typical
27 M62 N517 N511 Plate_2 Beam RECT A36 Gr.36 Typical
28 M63 N511 N505 Plate_2 Beam RECT A36 Gr.36 Typical
29 M64 N505 N499 Plate_2 Beam RECT A36 Gr.36 Typical
30 M65_1 N499 N493 Plate_2 Beam RECT A36 Gr.36 Typical
31 M66_1 N493 N487 Plate_2 Beam RECT A36 Gr.36 Typical
32 M67 N487 N481 Plate_2 Beam RECT A36 Gr.36 Typical
33 M1 N263 N1 PIPE_3.5 Column Pipe A53 Gr.B Typical
34 M40 N166 N14 W16x36 Beam Wide Flange A992 Typical
35 M41 N202 N185 Plate_2 Beam RECT A36 Gr.36 Typical
36 M44 N211 N202 Plate_2 Beam RECT A36 Gr.36 Typical
37 M46 N188 N182 Plate_2 Beam RECT A36 Gr.36 Typical
38 M47 N170 N223 Plate_2 Beam RECT A36 Gr.36 Typical
39 M48 N178 N170 Plate_2 Beam RECT A36 Gr.36 Typical
40 M50 N168 N175 Plate_2 Beam RECT A36 Gr.36 Typical
41 M51 N223 N217 Plate_2 Beam RECT A36 Gr.36 Typical
42 M54 N217 N211 Plate_2 Beam RECT A36 Gr.36 Typical
43 M59 N202 N195 Plate_2 Beam RECT A36 Gr.36 Typical
44 M60 N190 N188 Plate_2 Beam RECT A36 Gr.36 Typical
45 M61 N195 N192 Plate_2 Beam RECT A36 Gr.36 Typical
46 M66 N192 N184 Plate_2 Beam RECT A36 Gr.36 Typical
47 M68 N184 N178 Plate_2 Beam RECT A36 Gr.36 Typical
48 M69 N219 N212 Plate_2 Beam RECT A36 Gr.36 Typical
49 M70 N212 N207 Plate_2 Beam RECT A36 Gr.36 Typical
50 M71 N198 N176 Plate_2 Beam RECT A36 Gr.36 Typical
51 M72 N207 N185 Plate_2 Beam RECT A36 Gr.36 Typical
52 M73 N176 N187 Plate_2 Beam RECT A36 Gr.36 Typical
53 M74 N185 N190 Plate_2 Beam RECT A36 Gr.36 Typical
54 M75 N182 N170 Plate_2 Beam RECT A36 Gr.36 Typical
55 M76 N199 N204 Plate_2 Beam RECT A36 Gr.36 Typical
56 M77 N177 N221 Plate_2 Beam RECT A36 Gr.36 Typical
57 M78 N221 N216 Plate_2 Beam RECT A36 Gr.36 Typical
58 M79 N216 N208 Plate_2 Beam RECT A36 Gr.36 Typical
59 M81 N200 N194 Plate_2 Beam RECT A36 Gr.36 Typical
60 M82 N194 N191 Plate_2 Beam RECT A36 Gr.36 Typical
61 M83 N187 N179 Plate_2 Beam RECT A36 Gr.36 Typical
62 M84 N191 N168 Plate_2 Beam RECT A36 Gr.36 Typical
63 M85 N171 N169 PIPE_3.5 Column Pipe A53 Gr.B Typical
64 M86 N175 N214 Plate_2 Beam RECT A36 Gr.36 Typical
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Member Primary Data (Continued)
Label I Node J Node Rotate(deg) Section/Shape Type Design List Material Design Rule

65 M87 N214 N199 Plate_2 Beam RECT A36 Gr.36 Typical
66 M88 N179 N177 Plate_2 Beam RECT A36 Gr.36 Typical
67 M89 N169 N337 RIGID None None RIGID Typical
68 M90 N1 N338 RIGID None None RIGID Typical
69 M91 N319 N339 RIGID None None RIGID Typical
70 M80 N219 N178 Plate_2 Beam RECT A36 Gr.36 Typical
71 M92 N340 N341 RIGID None None RIGID Typical
72 M97 N484 N524 Plate_2 Beam RECT A36 Gr.36 Typical
73 M93 N18 N342 RIGID None None RIGID Typical
74 M98 N482 N488 Plate_2 Beam RECT A36 Gr.36 Typical
75 M94 N343 N344 RIGID None None RIGID Typical
76 M99 N320 N322 Unistrut Beam CU A570_33 Typical
77 M95 N319 N340 90 PL7x1 Beam RECT A36 Gr.36 Typical
78 M100 N321 N323 Unistrut Beam CU A570_33 Typical
79 M96 N18 N343 90 PL7x1 Beam RECT A36 Gr.36 Typical
80 M102 N328 N329 Unistrut Beam CU A570_33 Typical
81 M103 N327 N330 Unistrut Beam CU A570_33 Typical
82 M105 N204 N198 Plate_2 Beam RECT A36 Gr.36 Typical
83 M106 N200 N208 Plate_2 Beam RECT A36 Gr.36 Typical
84 M101 N328 N347 RIGID None None RIGID Typical
85 M104 N327 N336 RIGID None None RIGID Typical
86 M107 N336 N349 RIGID None None RIGID Typical
87 M108 N349 N353 RIGID None None RIGID Typical
88 M109 N347 N350 RIGID None None RIGID Typical
89 M110 N350 N355 RIGID None None RIGID Typical
90 M111 N320 N346 RIGID None None RIGID Typical
91 M112 N346 N351 RIGID None None RIGID Typical
92 M113 N351 N354 RIGID None None RIGID Typical
93 M114 N321 N335 RIGID None None RIGID Typical
94 M115 N335 N348 RIGID None None RIGID Typical
95 M116 N348 N352 RIGID None None RIGID Typical

Basic Load Cases
BLC Description Category X Gravity Nodal Point Distributed Surface(Plate/Wall)

1 Front Wind (Wo) WLZ 4 4 128
2 Side Wind (Wo) WLX 4 2 256
3 Live Load (LL) LL 1
4 Snow Load (SL) SL 2
5 Dead Load (DL) DL 4 2
6 Ice Dead (Di) None
7 Front Seismic None
8 Side Seismic None 1
9 Maintenance 1 (Lm) None

10 Maintenance 2 (Lm) None
11 Maintenance 3 (Lm) None
12 Maintenance 4 (Lm) None
13 Maintenance 1 (Lv) None
14 Maintenance 2 (Lv) None
15 Maintenance 3 (Lv) None
16 Maintenance 4 (Lv) None
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Load Combinations
Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

1 Deflection 1 Yes Y DL 1
2 Deflection 2 Yes Y LL 1
3 Deflection 3 Yes Y DL 1 LL 1
4 IBC 16-8 Yes Y DL 1
5 IBC 16-9 Yes Y DL 1 LL 1 LLS 1
6 IBC 16-10 (b) Yes Y DL 1 SL 1 SLN 1
7 IBC 16-11 (b) Yes Y DL 1 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
8 Yes Y DL 1 WLZ 0.6
9 Yes Y DL 1 WLX 0.6

10 Yes Y DL 1 WLZ -0.6
11 Yes Y DL 1 WLX -0.6
12 Yes Y DL 1 WLZ 0.6 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
13 Yes Y DL 1 WLX 0.6 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
14 Yes Y DL 1 WLZ -0.6 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
15 Yes Y DL 1 WLX -0.6 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
16 Yes Y DL 0.6 WLZ 0.6
17 Yes Y DL 0.6 WLX 0.6
18 Yes Y DL 0.6 WLZ -0.6
19 Yes Y DL 0.6 WLX -0.6

Load Combination Design
Description CD Service Hot Rolled Cold Formed Wood Concrete Masonry Aluminum Stainless Connection

1 Deflection 1 Yes Yes Yes Yes Yes Yes Yes Yes Yes
2 Deflection 2 Yes Yes Yes Yes Yes Yes Yes Yes Yes
3 Deflection 3 Yes Yes Yes Yes Yes Yes Yes Yes Yes
4 IBC 16-8 0.9 Yes Yes Yes Yes Yes Yes Yes Yes Yes
5 IBC 16-9 Yes Yes Yes Yes Yes Yes Yes Yes Yes
6 IBC 16-10 (b) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
7 IBC 16-11 (b) 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
8 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
9 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes

10 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
11 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
12 1.15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
13 Yes Yes Yes Yes Yes Yes Yes Yes
14 Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes Yes Yes Yes
16 Yes Yes Yes Yes Yes Yes Yes Yes
17 Yes Yes Yes Yes Yes Yes Yes Yes
18 Yes Yes Yes Yes Yes Yes Yes Yes
19 Yes Yes Yes Yes Yes Yes Yes Yes

Envelope AISC 14TH (360-10): ASD Member Steel Code Checks
Member Shape Code Check Loc[in] LCShear Check Loc[in] DirLCPnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqn

1 M32A FP_4x0.25 0.672 15 12 0.052 15 y 12 0.87 21.557 0.112 1.28 1.34 H1-1a
2 M34A FP_4x0.25 0.117 0 13 0.03 5.853 y 13 15.227 21.557 0.112 1.796 1.708H1-1b
3 M33A FP_4x0.25 0.695 15 13 0.059 15 y 13 0.87 21.557 0.112 1.276 1.336H1-1a
4 M35A FP_4x0.25 0.059 5.853 12 0.014 5.853 y 15 15.227 21.557 0.112 1.796 1.97 H1-1b
5 M36A FP_4x0.25 0.075 0 12 0.024 5.853 y 18 15.227 21.557 0.112 1.796 2.165H1-1b
6 M37A_1FP_4x0.25 0.114 5.853 10 0.015 5.853 y 12 15.227 21.557 0.112 1.796 1.882H1-1b
7 M38A FP_4x0.25 0.121 0 14 0.013 5.853 y 8 15.227 21.557 0.112 1.796 1.894H1-1b
8 M39A FP_4x0.25 0.077 5.853 14 0.026 5.853 y 14 15.227 21.557 0.112 1.796 2.012H1-1b
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Envelope AISC 14TH (360-10): ASD Member Steel Code Checks (Continued)
Member Shape Code Check Loc[in] LCShear Check Loc[in] DirLCPnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqn

9 M40A FP_4x0.25 0.068 0 15 0.021 5.853 y 15 15.227 21.557 0.112 1.796 1.633H1-1b
10 M41B FP_4x0.25 0.12 5.853 11 0.021 5.853 y 11 15.227 21.557 0.112 1.796 1.746H1-1b
11 M43 FP_4x0.25 0.073 5.853 10 0.021 5.853 y 15 15.227 21.557 0.112 1.796 1.925H1-1b
12 M44B FP_4x0.25 0.059 0 12 0.018 5.853 y 10 15.227 21.557 0.112 1.796 1.88 H1-1b
13 M45 FP_4x0.25 0.117 5.853 12 0.023 5.853 y 12 15.227 21.557 0.112 1.796 1.777H1-1b
14 M46_1 FP_4x0.25 0.113 0 8 0.023 5.853 y 8 15.227 21.557 0.112 1.796 1.771H1-1b
15 M47_1 FP_4x0.25 0.066 5.853 15 0.016 5.853 y 14 15.227 21.557 0.112 1.796 1.795H1-1b
16 M48_1 FP_4x0.25 0.071 0 14 0.014 5.853 y 15 15.227 21.557 0.112 1.796 2.271H1-1b
17 M52 FP_4x0.25 0.05 0 13 0.007 5.853 y 12 15.227 21.557 0.112 1.685 1.01 H1-1b
18 M53 FP_4x0.25 0.04 0 9 0.007 5.853 y 12 15.227 21.557 0.112 1.724 1.034H1-1b
19 M54_1 FP_4x0.25 0.035 5.853 14 0.006 5.853 y 13 15.227 21.557 0.112 1.681 1.008H1-1b
20 M55 FP_4x0.25 0.036 5.853 14 0.007 5.853 y 13 15.227 21.557 0.112 1.669 1.001H1-1b
21 M56 FP_4x0.25 0.036 0 10 0.008 5.853 y 13 15.227 21.557 0.112 1.674 1.004H1-1b
22 M57 FP_4x0.25 0.034 0 10 0.007 5.853 y 13 15.227 21.557 0.112 1.682 1.009H1-1b
23 M58_1 FP_4x0.25 0.034 5.853 11 0.007 5.853 y 8 15.227 21.557 0.112 1.684 1.009H1-1b
24 M59_1 FP_4x0.25 0.037 5.853 11 0.007 5.853 y 8 15.227 21.557 0.112 1.672 1.002H1-1b
25 M60_1 FP_4x0.25 0.037 0 11 0.007 5.853 y 10 15.227 21.557 0.112 1.672 1.002H1-1b
26 M61_1 FP_4x0.25 0.034 0 11 0.005 5.853 y 10 15.227 21.557 0.112 1.684 1.009H1-1b
27 M62 FP_4x0.25 0.041 5.853 8 0.007 5.853 y 13 15.227 21.557 0.112 1.721 1.032H1-1b
28 M63 FP_4x0.25 0.049 5.853 8 0.008 5.853 y 13 15.227 21.557 0.112 1.683 1.009H1-1b
29 M64 FP_4x0.25 0.049 0 12 0.007 5.853 y 13 15.227 21.557 0.112 1.685 1.01 H1-1b
30 M65_1 FP_4x0.25 0.04 0 12 0.006 5.853 y 13 15.227 21.557 0.112 1.724 1.033H1-1b
31 M66_1 FP_4x0.25 0.04 5.853 9 0.005 5.853 y 8 15.227 21.557 0.112 1.724 1.034H1-1b
32 M67 FP_4x0.25 0.05 5.853 13 0.007 5.853 y 8 15.227 21.557 0.112 1.685 1.01 H1-1b
33 M1 PIPE_3.5 0.371 82 13 0.04 82 14 43.314 52.395 5.292 5.292 3 H1-1b
34 M40 W16X36 0.92 207.58314 0.367 393.083 z 12 43.19 317.365 26.946 120.141 1 H1-1b
35 M41 FP_4x0.25 0.691 15 12 0.055 15 y 12 0.87 21.557 0.112 1.278 1.339H1-1a
36 M44 FP_4x0.25 0.122 5.853 14 0.015 5.853 y 14 15.227 21.557 0.112 1.796 1.822H1-1b
37 M46 FP_4x0.25 0.07 0 10 0.013 5.853 y 13 15.227 21.557 0.112 1.796 2.213H1-1b
38 M47 FP_4x0.25 0.117 0 9 0.029 5.853 y 9 15.227 21.557 0.112 1.796 1.713H1-1b
39 M48 FP_4x0.25 0.691 15 17 0.06 15 y 15 0.87 21.557 0.112 1.277 1.338H1-1a
40 M50 FP_4x0.25 0.037 5.853 15 0.008 5.853 y 12 15.227 21.557 0.112 1.672 1.002H1-1b
41 M51 FP_4x0.25 0.06 5.853 14 0.013 5.853 y 13 15.227 21.557 0.112 1.796 2.153H1-1b
42 M54 FP_4x0.25 0.074 0 14 0.024 5.853 y 14 15.227 21.557 0.112 1.796 1.907H1-1b
43 M59 FP_4x0.25 0.114 0 10 0.018 5.853 y 12 15.227 21.557 0.112 1.796 1.811H1-1b
44 M60 FP_4x0.25 0.067 5.853 13 0.016 5.853 y 10 15.227 21.557 0.112 1.796 1.5 H1-1b
45 M61 FP_4x0.25 0.075 5.853 12 0.022 5.853 y 18 15.227 21.557 0.112 1.796 2.153H1-1b
46 M66 FP_4x0.25 0.068 0 11 0.021 5.853 y 13 15.227 21.557 0.112 1.796 1.566H1-1b
47 M68 FP_4x0.25 0.12 5.853 15 0.022 5.853 y 15 15.227 21.557 0.112 1.796 1.735H1-1b
48 M69 FP_4x0.25 0.068 5.853 14 0.021 5.853 y 13 15.227 21.557 0.112 1.796 2.188H1-1b
49 M70 FP_4x0.25 0.059 0 14 0.015 5.853 y 14 15.227 21.557 0.112 1.796 2.148H1-1b
50 M71 FP_4x0.25 0.05 0 8 0.007 5.853 y 15 15.227 21.557 0.112 1.683 1.009H1-1b
51 M72 FP_4x0.25 0.112 5.853 8 0.026 5.853 y 8 15.227 21.557 0.112 1.796 1.742H1-1b
52 M73 FP_4x0.25 0.041 0 8 0.006 5.853 y 15 15.227 21.557 0.112 1.721 1.032H1-1b
53 M74 FP_4x0.25 0.118 0 12 0.025 5.853 y 12 15.227 21.557 0.112 1.796 1.749H1-1b
54 M75 FP_4x0.25 0.117 5.853 9 0.029 5.853 y 9 15.227 21.557 0.112 1.796 1.713H1-1b
55 M76 FP_4x0.25 0.04 5.853 12 0.007 5.853 y 15 15.227 21.557 0.112 1.725 1.034H1-1b
56 M77 FP_4x0.25 0.05 0 9 0.008 5.853 y 8 15.227 21.557 0.112 1.685 1.01 H1-1b
57 M78 FP_4x0.25 0.04 0 9 0.007 5.853 y 8 15.227 21.557 0.112 1.724 1.034H1-1b
58 M79 FP_4x0.25 0.034 5.853 10 0.006 5.853 y 15 15.227 21.557 0.112 1.683 1.009H1-1b
59 M81 FP_4x0.25 0.037 0 14 0.008 5.853 y 15 15.227 21.557 0.112 1.67 1.001H1-1b
60 M82 FP_4x0.25 0.035 0 14 0.007 5.853 y 15 15.227 21.557 0.112 1.682 1.009H1-1b
61 M83 FP_4x0.25 0.04 5.853 9 0.006 5.853 y 10 15.227 21.557 0.112 1.724 1.034H1-1b
62 M84 FP_4x0.25 0.034 5.853 15 0.007 5.853 y 12 15.227 21.557 0.112 1.684 1.01 H1-1b
63 M85 PIPE_3.5 0.372 82 15 0.04 82 14 43.314 52.395 5.292 5.292 1.021H1-1b
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Envelope AISC 14TH (360-10): ASD Member Steel Code Checks (Continued)
Member Shape Code Check Loc[in] LCShear Check Loc[in] DirLCPnc/om [k]Pnt/om [k]Mnyy/om [k-ft]Mnzz/om [k-ft] Cb Eqn

64 M86 FP_4x0.25 0.037 0 15 0.007 5.853 y 8 15.227 21.557 0.112 1.672 1.002H1-1b
65 M87 FP_4x0.25 0.034 0 15 0.006 5.853 y 8 15.227 21.557 0.112 1.684 1.01 H1-1b
66 M88 FP_4x0.25 0.05 5.853 9 0.007 5.853 y 10 15.227 21.557 0.112 1.685 1.01 H1-1b
67 M80 FP_4x0.25 0.12 5.853 15 0.022 5.853 y 15 15.227 21.557 0.112 1.796 1.735H1-1b
68 M97 FP_4x0.25 0.12 0 11 0.021 5.853 y 11 15.227 21.557 0.112 1.796 1.746H1-1b
69 M98 FP_4x0.25 0.117 0 13 0.03 5.853 y 13 15.227 21.557 0.112 1.796 1.708H1-1b
70 M95 Plate7x1 0.163 5 12 0.069 0 y 12 141.66 150.898 3.144 22.006 1.221H1-1b
71 M96 Plate7x1 0.194 5 12 0.064 10 y 12 141.66 150.898 3.144 22.006 1.153H1-1b
72 M105 FP_4x0.25 0.049 5.853 12 0.008 5.853 y 15 15.227 21.557 0.112 1.686 1.011H1-1b
73 M106 FP_4x0.25 0.036 0 10 0.007 5.853 y 15 15.227 21.557 0.112 1.673 1.003H1-1b

Envelope AISI S100-12: ASD Member Cold Formed Steel Code Checks

Member Shape Code CheckLoc[in]LCShear CheckLoc[in]DirLCPn/Om[k]Tn/Om[k]Mnyy/Om[k-ft]Mnzz/Om[k-ft] Cb CmyyCmzz Eqn
1 M99 1.5CU1.25X035 0.104 15.7512 0.015 15.75 y 13 0.993 2.589 0.015 0.081 2.941 0.6 0.6 C5.2.1-3
2 M100 1.5CU1.25X035 0.104 15.7512 0.015 15.75 y 13 0.993 2.589 0.015 0.081 2.941 0.6 0.6 C5.2.1-3
3 M102 1.5CU1.25X035 0.107 15.7512 0.015 15.75 y 15 0.993 2.589 0.015 0.08 1 0.6 0.6 C5.2.1-3
4 M103 1.5CU1.25X035 0.108 15.7512 0.015 15.75 y 15 0.993 2.589 0.015 0.081 2.941 0.6 0.6 C5.2.1-3

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

1 N166 max 1.069 15 7.341 5 0.96 12 2.243 8 0 19 0 19
2 min -0.579 17 0.022 17 -0.96 14 -2.221 10 0 1 0 1
3 N14 max 0.545 19 6.748 5 0.923 16 2.04 8 0 19 0 19
4 min -1.036 13 0.012 19 -0.923 10 -2.007 10 0 1 0 1
5 Totals: max 1.144 15 14.089 5 1.884 8
6 min -1.144 17 0.293 18 -1.884 10
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