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April 5, 2024 

 
Via Hand Delivery 
 
 
Melanie A. Bachman, Esq. 
Executive Director/Staff Attorney 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 
 
Re: Notice of Exempt Modification - Temporary Telecommunications Facility to be 

Installed on the Roof of Phelps Hall 344 College Street, New Haven, Connecticut  
 

2024 Yale University Commencement Ceremony 
 
Dear Attorney Bachman: 

Pursuant to R.C.S.A. Section 16-50j-72(d), this letter will serve as notice that Cellco 
Partnership d/b/a Verizon Wireless (“Cellco”) intends to install a temporary wireless facility on 
the roof of Phelps Hall on the Yale University Campus, 344 College Street in New Haven.  
Included in Attachment 1 is a letter from Gina Costa at Yale University authorizing the filing of 
this notice with the Council.   

The temporary wireless facility will consist of six (6) antennas and five (5) remote radio 
heads (“RRHs”) attached to pipe masts on two (2) ballast-mount support structures on the roof of 
the Phelps Hall building.  Two (2) antennas will be installed at a centerline height of 101.5 feet 
above ground level (“AGL”); two (2) antennas will be installed at a centerline height of 101 feet 
AGL; and two (2) antennas will be installed at a centerline height of 98 feet AGL.  Electric 
service for the temporary telecommunications facility will extend from existing service inside 
Phelps Hall. A set of Project Plans, including a building elevation drawing and roof plan 
showing the proposed temporary facility as well as specification sheets for the antennas and 
RRHs are included in Attachment 2.  Included in Attachment 3 is a Structural Analysis Report 
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confirming that the proposed antenna frames and the host building have sufficient capacity to 
support the temporary telecommunications facility.  

The proposed temporary telecommunications facility satisfies the criteria set forth in 
R.C.S.A. Section 16-50j-72(d), as a facility that will provide temporary wireless service for an 
event of State-wide significance.  The temporary facility will provide additional network 
capacity needed to accommodate the large crowds and the anticipated need for increased 
wireless voice and data services during Yale’s 2024 Commencement activities.  Cellco expects 
that the temporary installation will be installed on or about May 5, 2024 and will be removed on 
or about May 23, 2024. 

The operation of the temporary wireless facility will not result in a total radio frequency 
(RF) emissions levels that exceed the Federal Communications Commission (FCC) safety 
standard.  Included in Attachment 4 are Far Field Approximation Tables for the frequencies 
Cellco intends to deploy at this temporary facility.  These tables demonstrate that the temporary 
facility will operate well within the FCC emissions standards.  Finally, in Attachment 5 is a copy 
of the City Assessor’s parcel map including owner information for the Property.  

In accordance with R.C.S.A. Section 16-50j-73, a copy of this filing has been sent to 
Justin Elicker, Mayor of the City of New Haven, Laura Brown, Executive Director of the Office 
of the City Plan and the Property owner. (See Attachment 6). 

Based on the foregoing, Cellco respectfully requests acknowledgement of this notice for 
the installation of a temporary wireless facility at the Property.  Please feel free to contact me if 
you have any questions or need any additional information. 

Sincerely, 

 
Kenneth C. Baldwin 

Attachments 
Copy to: 
 Justin Elicker, Mayor 

Laura Brown, Executive Director of City Plan  
Gina Costa, Yale University 
Daniel Fitzpatrick, Verizon Wireless 

 Shiva Gadasu, Verizon Wireless 
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April 3, 2024

Daniel Fitzpatrick

Cellco Partnership d/b/a Verizon Wireless

51 Alder Way

Medway, MA 02053

Re: Letter of Authorization —Cellco Partnership d/b/a Verizon Wireless

Yale Commencement—Temporary Telecommunications Facility at 344 College Street

New Haven, CT

Dear Mr. Fitzpatrick:

Yale University hereby authorizes Verizon Wireless and/or its authorized agents, to file all

necessary permit applications for the installation of a temporary wireless facility for use prior to and

during this year's Commencement.

Sincerely,

By:

Dignany signed by Gina

Gina Costa Cl7ale14. 2021.04.03
16c19:13

Name: Gina Costa

Title: Associate Controller. Operations_

Date:
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SAMSUNG

SAMSUNG C-Band 64T64R
Massive MIMO Radio

for High Capacity and Wide Coverage
Samsung C-Band 64T64R Massive MIMO Radio enables mobile operators to increase coverage range,

boost data speeds and ultimately offer enriched 5G experiences to users in the U.S..

Model Code: M T 6407-77A

111111m—m--11



( Points of Differentiation

Wide Bandwidth
With capability to support up to 2 CC carrier configuration,
Samsung C-Band massive MIMO Radio supports 200 MHz
bandwidth in the C-Band spectrum.

Samsung C-Band massive MIMO Radio covers the entire C-
Band 280 MHz spectrum, so it can meet the operator's needs
in current A block and future B/C blocks

C-faxispearurn supported by gra& MAMA*

37G212 3.13GH2

VorlerInAblock

n••

1BGH2

2MantrhBChlak

3.9126H2 9.0 G2I2

Posiquesthen 235

Enhanced Performance

9_2

C-Band massive MIMO Radio creates sharp beams and
extends networks' coverage on the critical mid-band
spectrum using a large number of antenna elements and
high ow_pi power to boost data speris.

This helps operators reduce their CAPE( as they now need
less products to cover the same area than before.

Furthermore, as C-Band massive MIMO Radio supports MU-
MIMO(Multi-user MIMO) , it enables to increase user
throughput by minimizing interference.

4:

.2?—++.0 El

C Technical. Specifications
Item ] Specification

Tech

Band

Frequency
Band

NR

n77

3700 -3980 MHz

EIRP

IBW/OBW

Installation

78.5dBm (53.0 dBm+25.5 dBi)

280 MHz/200 MHz 

Pole/Wall

S17-e/
Weight

16.06 x 35.06 x 5.51inch (50.86U/
79.4 lbs

Future Proof Product
Samsung C-Band 64164R Massive MIMO radio supports nut
only CPRI but also eCPRI as front-haul interface.
It enables operators can cut down on OPIDUCAPIX by
reducing front-haul bandwidth through tow layer split and
using ethernet based higher efficient line.

P DC P

MAC/PLC

Hig h -pH Y

Cent al Unit

Distributed Unit

r=rt haul t few fibers needed
feCPRI)

Law :1314Y

RF
Massive MIMO Radio

Well Matched Design
Samsung C-Band Massive MIMO radio utilizes 64 antennas,
supports up to 280MHz bandwidth, and delivers a 200W
output power. despite the above advanced performance, the
Radio has a compact Ci7P of 50.9L and 79.41s. This makes it
easy to install the Radio.

It is designed to look solid and compact, with a low profile
appearance so that; when installed, harmonizes well with
the surrounding environment.

50.91 79.4lbs



SAMSUNG

About Samsung Electronics Co., Ltd.

Samsung inspires the world and shapes the future with

transformative ideas and technologies. The company is

redefining the worlds of TVs, smartphones, wearable

devices, tablets, digital appliances, network systems, and

memory, system LSI, foundry and LED solutions.

129 Samsung-ro, Yeongtong-gu, Suwon-si Gyeonggi-do, Korea

© 2021 Samsung Electronics Co., Ltd.

All rights reserved. Information in this leaflet is proprietary

to Samsung Electronics Co., Ltd. and is subject to change

without notice. No information contained here may be

copied, translated, transcribed or duplicated by any form

without the prior written consent of Samsung Electronics.



Antenna Systems Group

WI RELESS

XAP-TB-322

X-Pol Antenna, 1710-2170 MHz, 36", 22° Azimuth, 3 Beam

Antenna

• Special Event Antenna
• 3 Beam Array
• Deep Nulls Between Beams
• Low Side Lobes

ELECTRICAL SPECIFICATIONS

Frequency Band, MHz 1710-1850 1850-1990 1990-2170

Horizontal Beamwidth, 3dB points 22° 21° 20°

Gain, dBi 20.3 20.8 21.0

Vertical Beamwidth, 3dB points 11.2° 10A° 9.7°

Front-to-Back at 180°, dB 30 30 30

Polarization +/-45°

Electrical Downtilt 0°

VSWR/Return Loss, dB, Maximum 1.7:1/-11.7dB

Intermodulation (2x20w), IM3, dBc, Maximum -150

pedance, ohms 50

MaXimum Power Per Connector, CW (w) 200

Lightning ProtectiOn DC Ground

All Specifications are subject to change.
Refer to www.jmawireless.com for the most current Information

5/18/20 818-00125-000 v1.0

www.jmawireless.com
+1 315-431-7100 I customerservice@jmawireless.com



Mechanical Outline Drawing
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SAMSUNG

AWS/PCS
MACRO RADIO
DUAL-BAND AND HIGH POWER

FOR MACRO COVERAGE

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

RE chains options and a total output power of 320W, making

it ideal for macro sites.

Model Code RF4439d-25A

Homepage
5amstagnetwork5.com

Youtube
www vouttibetomrsarnsurm5q



C Points of Differentiation

Continuous Migration
Samsung's AWS/PCS macro radio can support each
incumbent CPRI interface as well as advanced eCPRI
interfaces. This feature provides installable options for both
legacy LTE networks and added NR networks.

Incumbent
CPRI

AWS/PCS
Radio

AWS/PCS
Radio

Optimum Spectrum Utilization
The number of required carriers varies according to site
(region). Supporting many carriers is essentialfor using all
frequencies that the operator has available.

The new AWS/PCS dual-band radio can support up to
3 carriers in the PCS (1.9GHz) band and 4 carriers in the AWS
(2.1GHz) band, respectively.

AWS

AWS

AWS

AWS

C Technical Specifications
Item Specification

Tech

Brand

Frequency
Band

LTE/ NR

B25(PCS), B66(AWS)

DL 1930 —1995MHz, U12.1850 —1915MHz
DL: 2110 — 2200MHz, UL: 1710 —1780MHz

RF Power
(B25)4 x 40W or 2 x 60W
(B66)4 x 60W or 2 x 80W

IBW/OBW 
(B25) 65MHz / 30MHz
(B66) DL 90MHz, UL 70MHz /60MHz

Installation Pole Wall

Size/ 14.96 x 14.96 x 10.04inch (36.8L) /
Weight I 74.71b

0-RAN Compliant
A standardized 0-RAN radio can help in implementing cost-
effective networks, which are capable of sending more data
without compromising additional investments.

Samsung's state-of-the-art 0-RAN technology will help
accelerate the effort toward constructing a solid 0-RAN
ecosystem.

Samsung
Dual-band
Radlu

Brand New Features
in a Compact Size

Samsung's AWS/PCS macro radio offers several features,
such as dual connectivity for baseband for both CDU and
vDU, 0-RAN capability, more carriers and an enlarged PCS
spectrum, combined into an incumbent radio volume of
36.8L

Same as an
Incumbent radio volume

- 2 FH connectivity
- 0-RAN capability
- More carriers

and spectrum



SRMSUNG Chapter 1 Before Installation

Specifications

The table below outlines the main specifications of the RRH.

Table 1. Specifications

Item RT4401-48A

Air Technology LTE

Band Band 48 (3.5 GHz)

Operating Frequency (MHz) 3550 to 3700

RF Chain 4TX/4RX

Input Power -48 V DC (-38 to -57 V DC, 1 SKU), with clip-on AC-DC

converter (Option)

Dimension (IN x D x H) (mm) 8.55 in. (217.4) x 4.15 in. (105.5) x 13.91 in. (353.5)

* RRH only

11.39 in. (289.4) x 5.45 in. (138.5) x 16.16 in. (410.5)

* with Clip-on antenna. AC-DC power unit

Cooling Natural convection

Unwanted Emission 3GPP 36.104 Category A

[848]: FCC 47 CFR 96.41 e)

Spectrum Analyzer TX/RX Support

Antenna Type Integrated (Clip-on) antenna (Option),

External antenna (Option)

Operating Humidity 5 to 100 MI (RH), condensing, not to exceed 30 g/m3

absolute humidity

Altitude -60 to 1,800 m

Earthquake Telcordia Earthquake Risk Zone4 (Telcordia GR-63-

CORE)

Vibration in Use

Transportation Vibration

Office Vibration

Transportation Vibration

Noise Fanless (natural convection cooling)

Wind Resistance Telcordia GR-487-CORE, Section 3.34

EMC FCC Title 47, CFR Part 96

Safety UL 60950-1 2nd ED

RT4401-48A Installation Manual v3.0

Copyright 2019, All Rights Reserved.
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SAMSUNG Chapter 1 Before Installation

item RT4401-48A

UL 62368-1

UL 60950-22

RF FCC Title 47, CFR Part 96

The table below outlines the AC/DC power unit specifications of the RRH system.

RI-4401.48A installation Manual v3.0 6
Copyright C 2019, All Rights Reserved.



ATTACHMENT 3



-NT -K engineering
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S tructural Analysis Report 

A ntenna Frames

Proposed Temporary Verizon
Wireless Communications Facility

S ite Ref: Yale Commencement Spot CT

344 College Street
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C ENTEK P crreCt No. 24008.01

/bate: February 27, 2024
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CENTEK Engineering, Inc.
Structural Analysis Report
Verizon I Yale Commencement Spot CT
February 27, 2024

I ntroduction 

This structural analysis report (SAR) was prepared to address the structural viability of installing

Verizon's proposed ballast mounted antenna configuration on the roof of the host Yale building

located at 344 College Street, New Haven, Connecticut.

The host building is a concrete and masonry building with steel beams encased in concrete that

span across the roof. The roof slab is a 3-1/2" thick reinforced concrete slab. The antennas are

to be supported by a custom ballast frame consisting of pipe masts and the pipe mast's base

frame.

The host structure geometry and member size information were obtained from the provided host

building architectural/structural drawings prepared by Milliken Bros dated 07/03/1895. A site visit

to confirm the existing conditions and consistency with the documents provided was performed

by Centek personnel on 01/31/2024. Proposed/existing antenna and appurtenance information

was taken from an RF data sheet provided by Verizon.

Primary Assumptions Used in the Analysis 

• The host structure's theoretical capacity not including any assessment of the

condition of the host structure.

• The proposed antenna support frame carries the horizontal and vertical loads due to

the weight of equipment, and wind and transfers into host structure.

• Structure is in plumb condition.

• Loading for equipment and enclosure as listed in this report.

• All bolts are appropriately tightened providing the necessary connection continuity.

• All welds are fabricated with ER-70S-6 electrodes.

• All members are assumed to be as observed during roof framing mapping.

• All members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM

A153 Standards.

• All member protective coating are in good condition.

REPORT SECTION 1-1



Timothy J. Lynn, PE
Structural Engineer

REPORT

CENTEK Engineer ng, nc.
Structural Analysis Report
Verizon I Yale Commencement Spot CT
February 27, 2024

R eference Standards 

2021 International Building Code: 

1. ACI 318 - 19: Building Code Requirements for Structural Concrete

2. ACI 530 - 13: Building Code Requirements for Masonry Structures.

3. ANSI/AISC 360 — 16: Specification for Structural Steel Buildings

4. ASCE/SEI 7 —16: Minimum Design Loads and Associated Criteria for Buildings and Other
Structures

R esults 

Member stresses and design reactions were calculated utilizing the structural analysis software
RISA 3D.

Calculated stresses for the antenna mounts & existing host structure members were found to BE
WITHIN ALLOWABLE limits.

Sector Component
Stress Ratio
(percentage
of capacity)

Result

All Sectors

Pipe 2.5 STD
(Pipe Masts) 16% PASS

HSS3X3X4
(Ballast Frame Member) 35% PASS

Equipment
Area

I
B15x50

(Existing Concrete Encased Steel Roof Beams) 55% PASS

C15x33
(Existing Concrete Encased Channel)

55% PASS

C onclusion 

This analysis shows that the subject proposed antenna frames and host building have sufficient
capacity to support the proposed modified antenna configuration.

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

Please feel free to call with any questions or comments.

Res ectfully ubmifted • 0

Oc • 7:

- 

"ro 619 AC7 ,z!

61/ON AL
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CNTEK engineering
Subject: Wind Load on Equipment perASCE 7-16

Location:

Structure Height =

Horizontal Dimension of Structure =

Terrain Exposure Constants:

Nominal Height of the Atmospheric Boundary Layer =

3-Sec Gust Speed Power Law Exponent =

Integral Length Scale Factor =

Integral Length Scale Power Law Exponent =

Turbulence Intensity Factor =

24008.01_Wind on Other Stuctures (IBC 2021 ASCE 7-16).mcdx

Centered on Solutions.' yA•64,n,whecta.,:oll
63-2 North Branford Road P:1203) 488-0580

Branford, CT 06405 F:1203)488 8587

New Haven,CT

Rev. 0: 02/27/2024 Prepared by: C.M.T..; Checked by: T.J.L.
Job No. 24008.01

Design Wind Load on Other (Based on IBC 2021, CSBC 2022 and ASCE 7-16)

,Structures: 

Wind Speed = 130 mph (User Input) (CSBC Appendix-P)

Risk Category = BC (User Input) (IBC Table 1604.5)

Exposure Category= Exp B (User Input)

Height Above Grade= z:=94 ft (User Input)

Structure Type = Structure type Sguare_Chinmeg

(User Input)
Height := 3 ft

(User Input)

Width 1.333 ft (User Input)

zg .

a

E :=

C

Page 1

if Exp = = 1.2.102

11 1200

if Exp = Ci

900

if Exp D

700

if Exp =B =7

11 7
if Exp =

11 9'5
if Exp = D

1"

if Bxp=E =320

11 320
if Fig =C

11 500
If BIT = D

11 650
if Exp B =0.333

if

1

5

1

3

ExpcC

if Exp

1

8

if Ex), =Bi ; w 0.3

11 9'3
if Exp = C

11
0.2

if Exp = D:

11 1115

(Table 26.9-1)

(Table 26.9-1)

(Table 26.9-1)

(Table 26.9-1)

(Table 26.9-1)



Subject: Wind Load on Equipment per ASCE 7-16C--NT=K engineering
Location;

Centered on Solutions"' www.cyntekenghwin New Haven,CT
63•7Norili Branford Road P: (2913 4994594
Branford.CF05405 Fa a03) 4888587 Rev. 0: 02/27/2024 Prepared by: C.M.T..; Checked by: T.J.L.

Job No. 24008.01

Development of Wind on Antennas 

Antenna Data- 

Antenna Model = Samsung MT6407-77A

Antenna Shape = Flat

Antenna Height = L.„,= 35.1 in

Antenna Width = W r:=16.1 in

Antenna Thickness = T.t= 5.5 in

Antenna Weight = WT„,„ := 87 lbs

Number of Antennas = N„„,. :=1

Wind Load (Front)

L,,,,. W..Surface Area for One Antenna = = — 3.9
144

Antenna Projected Surface Area = A., i= SA N = 3.9

Total Antenna Wind Force= ;„, = 179

Wind Load (Side)

„ •
Surface Area for One Antenna= 

r.„„, 7-0„,„ 
—1.3

144

Antenna Projected Surface Area =

Total Antenna Wind Force

Oiravityl.Oad (without WO

Weight of Ail Antennas

24008.01_Wind on Other Stuctures (IBC 2021 ASCE 7-16).mcdx

A.„,= SA,mt. No...1= 1.3

F ane 61

WT.,- a„r= 87

Page 3

(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

sf

sf

lbs

sf

sf

lbs

lbs



CNT=K engineering
Centered on Solutions- own eenteltrnmzgai
63-2 North Branford Road P:1203) 488.0580
Branford, CT 05405 F:(2a3)4884587

Subject: Wind Load on Equipment per ASCE 7-16

Location:
New Haven,CT

Rev. 0: 02/27/2024 Prepared by: C.M.T..; Checked by: T.J.L.
Job No. 24008.01

Development of Wind 9n Antennas 

Antenna Data: 

Antenna Model = SAMSUNG XXDWMM-12.5-65

Antenna Shape = Flat (User Input)

Antenna Height = L.„ = 8.7 in
(User Input)

Antenna Width = Wa„t 12.3 in
(User Input)

Antenna Thickness = T„„,:= 1.4 in
(User Input)

Antenna Weight = WT„„,:,-- 2.9 lbs
(User Input)

Number of Antennas = N„„, :=1
(User Input)

Wind Load (Front)

Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Antenna'Wind Force =

Wind Load (Side)

Surface Area for One Antenna =

Antenna Projected Surface Area =

Total Antenna Wind Force =

Gravity Load (without ice)

Weight of All Antennas

24008.01 Wind on Other Stuctures (IBC 2021 ASCE 7-16).mcdx

Lent
 —0.7 sf

144

A.„ SA„, • N., = 0.7 sf

lbs

Iqmt • T„„,
:= — 8.5 .10-2 sf

144

/1„,,t :=SArm, • N„„t= 8.5 • 10- sf

IbsF..t= F • A., = 4

WT.„, • ikr,„„, = 3

Page 5
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CNTKengineering

Centered on Solutions
63,7 North fanfold Road
Paanford, Cl 06405

www.straelannum
P:1203) 4884580
F: x4)4884587

Subject:

Location:

Wind Load on Equipment per ASCE 7-16

New Haven,CT

Rev. 0: 02/27/2024 Prepared by: C.M.T..; Checked by: T.J.L.
Job No. 24008.01

Development of Wind on PACE

RRU Data:

RRU Model = SAMSUNG B2/1366A (RF4439d-25A)

RRU Shape = Flat (User Input)

RRU Height = Lant= 15 in
(User Input)

RRU Width = W, = 15 in
(User Input)

RRU Thickness = T.nt :=10 in
(User Input)

RRU Weight = WT,„t := 74.7 lbs
(User Input)

Number of RRU = Na„t = 1
(User Input)

Wald Load (Front)

La,„t•W„„,
Surface Area for One RRU = SA„„t= —1.6 sf

144

RRU Projected Surface Area = .4,,,a. :=.8A.nt.N„„,= 1.6 sf

Total RRU Wind Force= PcL„, :=F•A,„,= 71 lbs

Wind Load (Skin)

L.„,•
Surface Area for One RRU =  —1 sf

144

RRU Projected Surface Area =
Amt'=SAnnt.Nexir=1 sf

Fotai IRRU 41/;nri Force = 3''0,4 :=F-A,ba= 47 lbs

Gravity Load (withosst ice)

Weight of All RRU= 147, • No„, =75 lbs

24008.01_Wind on Other Stuctures (IBC 2021 ASCE 7-16).mcdx
Page 7
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IIIRISA Company : Centek Engineering
Designer : CMT
Job Number : 24008.01

7-7s-a c',"". Model Name : Ballast Frame
Checked By : 

Model Settings

Number of Reported Sections 5
Number of Internal Sections 100
Member Area Load Mesh Size (in) 144
Consider Shear Deformation Yes
Consider Torsional Warping Yes
Approximate Mesh Size (in) 24
Transfer Forces Between Intersecting Wood Walls Yes
Increase Wood Wall Nailing Capacity for Wind Loads Yes
Include P-Delta for Walls Yes
Ontimize Masonry and Wood Walls Yes
Maximum Number of Iterations 3
Single No
Multiple (Optimum) Yes
Maximum No

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

Hot Rolled Steel AISC 15th (360-16): ASD
Stiffness Adjustment Yes (Iterative)
Notional Annex None
Connections AISC 14th (360-10): ASD
Cold Formed Steel AISI S100-16: ASD
Stiffness Adiustment Yes (Iterative)
Wood AWC NDS-18 / SDPWS-15 ASD
Temperature < 100F
Concrete ACI 318-19
Masonry TMS 402-16: ASD
Aluminum M ADM1-15: ASD
Structure Type Building
Stiffness Adiustment Yes (Iterative)
Stainless AISC 14th (360-10): ASD
Stiffness Adjustment Yes (Iterative)

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

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

Code ASCE 7-16
Risk Category I or II
Drift Cat Other

RISA-3D Version 21 [ Ballast Frame.r3d Page 1



MIMS
Company
Designer
Job Number

A %z-/__F; TE,CHE, C07.:F Model Name

: Centek Engineering
: CMT
: 24008.01
: Ballast Frame

Checked By : 

Hot Rnllorl ctpof Pronprtiec

Label E iksil G fksi Nu Therm. Coeff. 185°F-11 Density [k/ft'] Yield ksi R Fu fksi 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 MOO Gr.B RECT 29000 11154 0.3 0.65 0.527 46 1.4 58 1.3

6 A500 Gr.0 RND 29000 11154 0.3 0.65 0.527 46 1.4 62 1.3

7 A500 Gr.0 RECT 29000 11154 0.3 0.65 0.527 50 1.4 62 1.3

8 A53 Gr.B 29000 11154 0.3 0.65 0.49 35 1.6 60 1.2

9 A1085 29000 11154 0.3 0.65 0.49 50 1.4 65 1.3

10 A913 Gr.65 29000 11154 0.3 0.65 0.49 65 1.1 80 1.1

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Design Rule Area [in1

1 11 HR1 W10X33 I Beam 1 Wide Flanoej A992 Typical .1 9.71 

WO Realtor" Ciao! llacinn Parmeatrare

lyy lzz J DWI
36.6 I 171 I 0.583

Label Shape Len th fin Lcomp top in Channel Conn. a fin Function

1 M1 L3X3X4 110.635 Lbw N/A N/A Lateral

2 M2 L3X3X4 110.635 Lbyy N/A N/A Lateral

3 M3 HSS3X3X4 84 Lbw N/A N/A Lateral

4 M4 HSS3X3X4 84 Lbyy N/A N/A Lateral

5 M5 HSS3X3X4 72 Lbw N/A N/A Lateral

6 M6 HSS3X3X4 72 Lbw N/A NIA Lateral

7 M8 HSS3X3X4 72 Lbw N/A N/A Lateral

8 M9 HSS3X3X4 39 Lbw N/A N/A Lateral

9 M10 HSS3X3X4 39 Lbyy N/A N/A Lateral

10 M16 HSS3X3X4 72 Lbyy N/A N/A Lateral

11 M17 HSS3X3X4 72 Lbyy N/A N/A Lateral

12 M18 HSS3X3X4 72 Lbyy N/A N/A Lateral

13 M25 PIPE 2.5 72 Lbw N/A N/A Lateral

14 M26 PIPE 2.5 72 Lbw N/A N/A Lateral

15 M27 PIPE 2.5 72 Lbw N/A N/A Lateral

16 M28 L3X3X4 72 Lbyy N/A N/A Lateral

17 M29 L3X3X4 72 Lbw N/A N/A Lateral

18 M30 HSS3X3X4 72 Lbvy N/A N/A Lateral

19 M31 HSS3X3X4 72 Lbyy N/A N/A Lateral

Member Primary Data

Label I Node J Node Section/Shape Type Design List Material Design Rule

1 M1 N5 N1 L3X3X4 Beam Single Angle A36 Gr.36 Typical

2 M2 N6 N2 L3X3X4 Beam Single Angle A36 Gr.36 Typical

3 M3 N4 N6 HSS3X3X4 Beam Tube A500 Gr.B RECT Typical

4 M4 N3 N5 HSS3X3X4 Beam Tube A500 Gr.B RECT Typical

5 M5 N3 N1 HSS3X3X4 Beam Tube A500 Gr.B RECT Typical

6 M6 N4 N2 HSS3X3X4 Beam Tube A500 Gr.B RECT Typical

7 M8 N5 N6 HSS3X3X4 Beam Tube A500 Gr.B RECT Typical

8 M9 N6 N8 HSS3X3X4 Beam Tube A500 Gr.B RECT Typical

9 M10 N5 N7 HSS3X3X4 Beam Tube A500 Gr.B RECT
,

Typical

10 M16 N4 N3 HSS3X3X4 Beam Tube A500 Gr.B RECT  Typical

11 M17 N2 N1 HSS3X3X4 Beam Tube A500 Gr.B RECT Typical

12 M18 N7 N8 HSS3X3X4 Beam Tube A500 Gr.B RECT Typical

RISA-3D Version 21 [ Ballast Frame.r3d Page 3
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Company : Centek Engineering
Designer . CMT
Job Number : 24008.01
Model Name : Ballast Frame

Checked By : 

Member (BLC 2 . Weight of Equipment)MI

Member Label Direction Magnitude k, k-ft Location in %
1 M25 Y -0.087 18
2 M27 Y -0.02 %50
3 M26 Y -0.075 18
4 M26 Y -0.075 49
5 M25 Y -0.003 54
6 M27 Y -0.006 18
7 M34 Y -0.022 %50
S M35 Y -0.006 %50

PointLoads 
(BLC1 • VIMember    . 4,1

Member Label Direction Magnitude k, k-ft Location in, %
1 M25 X 0.061 18
2 M27 X 0.038 %50
3 M25 X 0.004 54
4 M34 X 0.018 %50
5 M26 X 0.047 18
6 M26 X 0.047 49
7 M35 X 0.006 (450
8 M27 X 0.006 18

Member Point Loads (BLC 4 : Wind Z)

Member Label Direction Magnitude 1k, k-ft Location [(in, %
1 M25 Z -0.179 18
2 M27 Z -0.114 %50
3 M25 Z -0.034 54
4 M34 Z -0.038 %50
5 M26 Z -0.071 18
6 M26 Z -0.071 49
7 M35 Z -0.009 %50
8 M27 Z -0.009 18

Member 1. I 1 
hmaiiimutau

.4 
Loans

10
 . Wind X)

Member Label Direction Start Magnitude [klft, F, ksf, k-ft/inI End Magnitude Ik/ft, F. ksf, k-ftfin Start Location in %)1 End Location [(in, %
1 M25 X 0.012 0.012 0 %100
2 M26 X 0.012 0.012 0 %100
3 M27 X 0.012 0.012 0 %100
4 M10 X 0.012 0.012 0 %100
5 M9 X 0.012 0.012 0 %100
6 M5 X 0.012 0.012 0 %100
7 M6 X 0.012 0.012 0 %100
8 ml X 0.012 0.012 0 %100
9 M2 X 0.012 0.012 0 %100

Member Distributed Loads (BLC 4 : Wind Z)

Member Label Direction Start Magnitude F ksf, k-ft/in End Magnitude1k/ft, F, ksf, k-fVin Start Location in, %)] End Location in %
1 M25 Z -0.012 -0.012 0 %10.0
2 M26 Z -0.012 -0.012 0 %100
3 M27 Z -0.012 -0.012 0 %100
4 M18 Z -0.012 -0.012 0 %100

RISA-3D Version 21 [ Ballast Frame.r3d ] Page 5



Company : Centek Engineering

III RISA Designer : CMT
Jab Number : 24008.01

°"f - Model Name : Ballast Frame
Checked By . 

Envelope Node Displacements

Node Label X iinl LC Y fins LC Z [ini LC X Rotation [radl LC Y Rotation [radj LC Z Rotation fradi LC

0 N1 max 0.002 16 0.159 6 0.012 6 1.81e-3 9 3.063e-4 6 4.082e-3 16

1 min -0.002 14 -0.148 16 -0.012 16 -1.409e-4 15 -3.048e-4 16 -4.162e-3 6

2 N2 max 0.002 16 0.172 8 0.012 8 1.716e-3 8 3.034e-4 14 4.532e-3 8

3 min -0.002 14 -0.14 14 -0.012 14 -7.512e-5 14 -3.077e-4 8 -3.861e-3 14

4 N3 max 0.002 6 0.052 14 0.012 14 2.181e-3 9 4.035e-4 6 3.878e-3 8

5 min -0.002 16 -0.13 8 -0.012 8 -1.539e-3 15 -3.987e-4 16 -2.11e-3 14

6 N4 max 0.002 14 0.06 16 0.012 16 2.076e-3 9 3.998e-4 14 2.363e-3 16

7 min -0.002 8 -0.116 6 -0.012 6 -1.441e-3 15 -4.078e-4 8 -3.511e-3 6

8 N5 max 0.21 14 0.051 14 0.163 6 5.287e-3 7 2.864e-3 6 0 8

9 min -0.236 8 -0.13 8 -0.056 16 0 2 -2.85e-3 16 0 14

10 N6 max 0.21 14 0.059 16 0.162 8 5.29e-3 7 2.871e-3 6 2.635e-3 8

11 min -0.236 8 -0.116 6 -0.056 14 0 2 -2.851e-3 16 -2.096e-3 14

12 N7 max 0.336 14 0 2 0.163 6 1.127e-2 7 3.07e-3 6 6.822e-5 16

13 min -0.361 8 -0.361 7 -0.056 16 -1.597e-3 17 -3.051e-3 16 -1.029e-3 6

14 N8 max 0.336 14 0 2 0.162 8 1.125e-2 7 3.059e-3 6 2.356e-3 8

15 min -0.361 8 -0.345 7 -0.056 14 -1.789e-3 17 -3.036e-3 16 -5.851e-4 14

16 N17 max 0.336 14 0 2 0.149 9 1.229e-2 7 2.808e-3 6 2.131e-3 8

17 min -0.361 8 -0.355 7 -0.043 15 -2.822e-3 17 -2.784e-3 16 -3.135e-4 14

18 N19 max 0.336 14 0 2 0.159 9 1.227e-2 7 2.815e-3 6 9.663e-5 16

19 min -0.361 8 -0.367 7 -0.051 15 -2.636e-3 17 -2.796e-3 16 -1.039e-3 6

20 N20 max 0.336 14 0 2 0.16 9 1.326e-2 7 2.497e-3 6 1.124e-3 8

21 min -0.361 8 -0.373 7 -0.053 15 -3.752e-3 17 -2.474e-3 16 -3.571e-4 14

22 N24 max 0.427 6 0 2 0.466 17 1.469e-2 7 2.808e-3 6 1.692e-3 6

23 min -0.322 16 -0.355 7 -1.04 7 -5.264e-3 17 -2.784e-3 16 0 2

24 N25 max 0.355 14 0 2 0.463 17 1.467e-2 7 2.815e-3 6 5.888e-4 14

25 min -0.447 8 -0.367 7 -1.044 7 -5.126e-3 17 -2.796e-3 16 -1.51e-3 8

26 N26 max 0.442 6 0 2 0.56 17 1.592e-2 7 2.497e-3 6 2.059e-3 6

27 min -0.413 16 -0.374 7 -1.132 7 -6.547e-3 17 -2.474e-3 16 -1.322e-3 16

28 N28 max 0.146 14 0.06 16 0.093 9 1.618e-3 8 1.753e-3 6 2.42e-3 8

29 min -0.162 8 -0.116 6 -0.088 15 -6.118e-4 14 -1.741e-3 16 -2.125e-3 I 14

30 N29 max 0.118 14 0.06 16 0.076 17 1.506e-3 9 1.304e-3 6 2.991e-3 8

31 min -0.13 8 -0.116 6 -0.077 7 -1.353e-3 15 -1.278e-3 16 -2.425e-3 14

32 N30 max 0.147 14 0.051 14 0.1 9 1.63e-3 6 1.682e-3 14 2.845e-3 8

33 min -0.163 8 -0.13 8 -0.095 15 -6.15e-4 16 -1.698e-3 8 -2.515e-3 14

34 N31 max 0.117 14 0.051 14 0.081 17 1.634e-3 9 1.238e-3 14 2.716e-3 8

35 min -0.13 8 -0.13 8 -0.083 7 -1.477e-3 15 -1.271e-3 8 -2.645e-3 14

36 N32 max 0.002 8 0.069 14 0.012 14 2.009e-3 9 1.888e-4 6 4.263e-3 8

37 min -0.002 14 -0,134 8 -0.012 16 -9.32e-4 15 -1.819e-4 16 -2.052e-3 14

38 N33 max 0.002 16 0.078 16 0.012 16 1.884e-3 9 1.811e-4 14 2.298e-3 16

39 min -0.002 6 -0.12 6 -0.012 14 -8.294e-4 15 -1.896e-4 8 -3.892e-3 6

40 N34 max 0.002 14 0.136 14 0.012 6 1.806e-3 6 1.7048-4 6 3.908e-3 8

41 min -0.002 16 -0.149 8 -0.012 16 -2.806e-4 16 -1.707e-4 16 -3.76e-3 14

42 N35 max 0.002 14 0.147 8 0.012 8 1.788e-3 8 1.701e-4 14 4.113e-3 8

43 min -0.002 16 -0.137 14 -0.012 14 -2.817e-4 14 -1.713e-4 16 -3.643e-3 14

44 N36 max 0.002 14 0.008 15 0 17 2.212e-3 9 3.124e-4 14 2.432e-3 8

45 min -0.002 16 -0.015 9 0 7 -1.123e-3 15 -3.137e-4 16 -2.113e-3 14

46 N37 max 0.002 16 0.015 9 0 17 2.212e-3 9 3.124e-4 14 2.432e-3 8

47 min -0.002 14 -0.008 15 0 7 -1.123e-3 15 -3.137e-4 16 -2.113e-3 14

48 N38 max 0.002 16 0.011 9 0 9 1.569e-3 9 2.607e-4 14 4.311e-3 ,. 8

49 min -0.002 14 0 15 0 15 -5.484e-5 15 -2.619e-4 16 -4.004e-3 14

50 N39 max 0.002 14 0 15 0 9 1.569e-3 9 2.607e-4 14 4.311e-3 8

51 min -0.002 16 -0.011 9 0 15 -5.484e-5 15 -2.619e-4 16 -4.004e-3 14

52 N40 max 0 14 0 2 0 17 2.212e-3 9 3.124e-4 14 2.432e-3 8

53 min 0 16 0 9 0 7 -1.123e-3 15 -3.137e-4 16 -2.113e-3 14

54, N41 max 0 16 0 , 9 0 9 1.569e-3  9 2.607e-4 14 4.311e-3 8

RISA-3D Version 21 [ Ballast Frame.r3d Page 7
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Existing Steel Beam Check.r3d



IIIRIsA Company : Centek Engineering
Designer CMT
Job 

urnber 
24008.01

•-,t• Model Name Existing Beam Check

2/26/2024
10:56:29 AM
Checked By : TJL

Node Coordinates

Label X [in] Z [in] Detach From Diaphragm

1 N1 0 0 0

2 N2 313 0 0

Node Boundary Conditions

Node Label X Win Y [k/in Z f k/i X Rot k-ft/rad]

1 N2 Reaction Reaction Reaction Reaction

2 N1 Reaction Reaction Reaction Reaction

Hot Rolled Steel Properties

Label E ksi G ksi Nu Therm. Coeff. 1e5°F-1 Density kW Yield [ksi R Fu ks 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 58 1.2

3 A992 29000 11154 0.3 0.65 0.49 50 1.1 58 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 Grade B 29000 11154 0.3 0.65 0.49 35 1.5 58 1.2

Member Point Loads (BLC 2 : Weight of Equipment)

Member Label Direction Magnitude k, k-ft Location in %

1 M1 Y -1.86 12

2 M1 Y -1.86 84

Member Distributed Loads (BLC 3 : Snow Load)

Member Label Direction Start Magnitude Ik/ft, F, ksf. End Magnitude Mt, F. ksf, k-tt/inlibtart Location [(in, /End Location Kin. 70)i 

11 M1 1 PY 1 -0.16 -0.16 0 %I00 

Member Distributed Loads (BLC 4 : Roof Live Load)

Member Label Direction Start Magnitude [k/ft, F, ksf, k-ft/inli End Magnitude [k/ft, F. ksf, k-ft/i/Start Location [(in, %] End Location [(in. %)!

-011 M1 J Y I .107 -0.107 %100

Member Distributed Loads (BLC 5 : Dead Load (slab))

Member Label Direction Start Magnitude [k/ft F, ksf. k-ft/inli End Magnitude [k/ft, F, ksf, k-fi/inliStart Location [(in, %) End Location [(in, %)1]

HI M1 Y 1 -0.24 -0.24 0 %100 

Basic Load Cases

BLC Description Category Y Gravit Point Distributed

1 Self Weight DL -1

2 Weight of Equipment DL 2

3 Snow Load SL 1

'4 Roof Live Load RLL 1

5 Dead Load (slab) DL 1

RISA-3D Version 21 [ Existing Steel Beam Checks3d Page 1
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Node Coordinates

Label  X [in]

N1 0

Y [in]
  0  

N2 29?

Z [in]
0

Detach From Diaphragm

0

Node Boundary Conditions

Node Label X fk/in]

N2 Reaction T

2 N1 Reaction

Hot Rolled Steel Properties

Y [k/in Z [Win X Rotik-ft/rad

Reaction Reaction 1 Reaction

Reaction Reaction Reaction

Label E ksi G ksi Nu Therm. Coeff. Density fk/ft3l Yield ksi R Fu ksi RE

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 58 1.2

3 A992 29000 11154 0.3 0.65 0.49 50 1.1 58 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 Grade B 29000 11154 0.3 0.65 0.49 35 1.5 58 1.2

Member Point Loads (BLC 2 : Weight of Equipment)

Member Label Direction Magnitude [k, k-ft] Location [{in, %)]

1 M1 Y -1.86 %50

2 M1 Y -1.86 39

Member Distributed Loads (BLC 3 : Snow Load)

1
Member Label Direction Start Magnitude [k/ft. F, ksf, k-ft/in

M1 I PY I -0.083

Member Distributed Loads (BLC 4 : Roof Live Load)

End Magnitude [k/ft, F, ksf, k-ft/in Start Location [(in, %)] End Location [fin, %)]

-0.083 0 %100

Member Label Direction Start Magnitude [kik F, ksf, k-ft/inli End Magnitudelleft, F, ksf, k-ft/in] Start Location [(in, %) En
d Location [(in, %)] 

1I M1 Y 1 -0.055 -0.055 0 %100 1

Member Distributed Loads (BLC 5 : Dead Load (slab))

Member Label Direction Start Magnitude [k/ft, F, ksf, k-ft/in End Magnitude [k/ft. F, ksf, k-ft/inliStart Location [(in, %) End Location [(in, %)]

[11 M1 I Y 1 -0.12 -0.12 0 %100

Basic Load Cases

BLC Description Category Y Gravi Point Distributed

1 Self Weight DL -1

2 Weight of Equipment DL 2

3 Snow Load SL 1

4 Roof Live Load RLL 1

5 Dead Load (slab) DL 1

RISA-3D Version 21 [ Existing Steel Beam Check (Channel).r3d ] Page 1
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