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 New York
and Massachusetts

April 11, 2023

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

2023 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, 344 College Street in New Haven. Included in Attachment 1 is a letter
from Connor Fray at Yale University authorizing the filing of this notice with the Council.

The temporary wireless facility will consist of two (2) antennas attached to a single steel
antenna mast and ballast-mount support structure on the roof of the Phelps Hall building. The
top antenna will be installed at an antenna centerline height of 104.5 feet above ground level
(“AGL”). The lower antenna will be installed at an antenna centerline height of 102 feet AGL.
Electric service for the temporary telecommunications facility will extend from a basement utility
room, along the south side of the building to the roof and the antenna installation. A set of project
Plans, including a building elevation drawing and roof plan showing the proposed temporary
facility is included in Attachment 2. Also, included in Attachment 3 is a Structural Analysis
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Melanie A. Bachman, Esq.
April 11, 2023
Page 2

Report 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 2023 Commencement activities. Cellco expects that the
temporary installation will be installed on or about May 11, 2023 and will be removed on or
about May 29, 2023.

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 Town 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

Connor Fray, Property Owner
Ziad Cheiban, RF Engineer
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April 5, 2023

Daniel Fitzpatrick

Cellco Partnership d/b/a Verizon Wireless
20 Alexander Drive

Wallingford, CT 06492

Re: Letter of Authorization — Cellco Partnership d/b/a Verizon Wireless
Yale Commencement — Temporary Telecommunications Facility
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: _ Digitally signed

Name: by Connor Fray
t- Bate——————

Title: 2023.04.10

Date:
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C ENT EKengineering

Centered on Solutions™

Structural Analysis Report

Antenna Frames

Proposed Temporary Verizon
Wireless Communications Facility

Site Ref: Yale Commencement Spot CT

344 College Street
New Haven, CT

CENTEK Project No. 23010.05

Date: April 04, 2023

Prepared for:

it Verizon Wireless
20 Alexander Drive
Wallingford, CT 06492

63-2 North Branford Road, Branford, CT 06405 203.488.0580 Fax 203.488.8587 www.CentekEng.com



CENTEK Engineering, Inc.

Structural Analysis Report

Verizon | Yale Commencement Spot CT
April 04, 2023
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CENTEK Engineering, Inc.

Structural Analysis Report

Verizon | Yale Commencement Spot CT
April 04, 2023

Introduction

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 3-1/2” thick reinforced concrete slab. The antennas are to
be supported by a ballast frame consisting of a pipe mast and the pipe mast’s base frame
(SitePro1 P/N: TRPD-HD).

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 02/23/2023. 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.
= Al 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



CENTEK Engineering, inc.

Structural Analysis Report

Verizon | Yale Commencement Spot CT
April 04, 2023

Antenna Summary

Rad Center Mount
Location Appurtenance / Equipment Elevation T
(AGL) ype
(1) Samsung MT6407-77A Antennas +104’-6"
(1) JMA XGU-MB-134-1 Antennas +102°-0"
Per Sector | (1) Samsung B5/B13 RF4442d-13A RRU N.A. Ef;';sg
(1) Samsung B2/B66A RF4439d-25A RRU N.A.
(1) Samsung MT6407-77A RRH N.A.

Analysis

The antenna ballast frame was analyzed using a comprehensive computer program titled
Risa3D. The program considers the worst-case code prescribed loading condition in its analysis.
The antenna and ballast frames were considered as being loaded by concentric forces. The
model assumes that the members are subjected to bending, axial, and shear forces.

Design Loading

Loading was determined per the requirements of the 2021 International Building Code amended
by the 2022 CSBC and ASCE 7-16 “Minimum Design Loads for Buildings and Other Structures”.

Wind Speed: Vit = 130 mph Appendix P of the 2022 CT State
Building Code

Risk Category: i 2021 IBC; Table 1604.05

Exposure Category: Surface Roughness B ASCE 7-16; Section 26.7.2

Equipment Dead Load | Equipment & ballast framing

Identified within SAR design

self-weight calculations
Roof Live Load 20 psf ASCE 7-16; Table 4-1 “Roofs —
All Other Construction”
Snow Load 30 psf Appendix P of the 2022 CT State

Building Code

REPORT

SECTION 1-2



CENTEK Erigineering, {nc.

Structural Analysis Report

Verizon | Yale Commencement Spot CT
April 04, 2023

Reference Standards
2021 International Building Code:

1. ACI 318-14, Building Code Requirements for Structural Concrete.
2. ACI 530-13, Building Code Requirements for Masonry Structures.

Results

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.

Stress Ratio
Sector Component (percentage | Result

of capacity)

Pipe 4.0 STD
All Sectors  — (Proposed Pipe Mast) 12% PASS
3-1/2" Concrete Deck 84% PASS
(Existing Host Building Roof Structure) °
Equipment B15x41

Area (Existing Concrete Encased Steel Roof Beams) 31% PASS

Conclusion

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.

Prepared by:

Ybtr Foorn

Pablo Perez-Gomez
Engineer

fully Submitted by:

>
arlo F. Centore %
Principle ~ Structural Engineer ™,

REPORT SECTION 1-3



CENTEK Engineering, Inc.

Structural Analysis Report

Verizon | Yale Commencement Spot CT
April 04, 2023

Standard Conditions for Furnishing of
Professional Engineering Services on
Existing Structures

All engineering services are performed on the basis that the information used is current and
correct. This information may consist of, but is not necessarily limited to:

- Information supplied by the client regarding the structure itself, its foundations, the soil
conditions, the antenna and feed line loading on the structure and its components, or
other relevant information.

. Information from the field and/or drawings in the possession of Centek Engineering, Inc.
or generated by field inspections or measurements of the structure.

- It is the responsibility of the client to ensure that the information provided to Centek
Engineering, Inc. and used in the performance of our engineering services is correct and
complete. In the absence of information to the contrary, we assume that all structures
were constructed in accordance with the drawings and specifications and are in an un-
corroded condition and have not deteriorated. It is therefore assumed that its capacity
has not significantly changed from the “as new” condition.

«  All services will be performed to the codes specified by the client, and we do not imply to
meet any other codes or requirements unless explicitly agreed in writing. If wind and ice
loads or other relevant parameters are to be different from the minimum values
recommended by the codes, the client shall specify the exact requirement. In the
absence of information to the contrary, all work will be performed in accordance with the
latest revision of ANSI/ASCE10 & ANSI/EIA-222

- All services performed, results obtained, and recommendations made are in accordance
with generally accepted engineering principles and practices. Centek Engineering, Inc.
is not responsible for the conclusions, opinions and recommendations made by others
based on the information we supply.

REPORT SECTION 2-1



C=NT=Kengineering >

Centered on Solutions™ www.centekeng.com
63-2 North Branford Road P: (203) 488-0580
Branford, CT 06405 F:(203) 488-8587

Location:

Date: 01/20/2022

Design Wind Load on Other
Structures:

Wind Speed =

Risk Category =

Exposure Category =

Height Above Grade =

Structure Type =

Structure Height =
Horizontal Dimension of Structure =
Terrain Exposu onst

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 =

23010.05_Wind on Other Stuctures (IBC 2015 ASCE 7-10).mcdx

Wind Load on Equipment per ASCE 7-10
New Haven, CT

Prepared by: PPG; Checked by: CFC
Job No. 23010.05

(Based on IBC 2021, CSBC 2022 and ASCE 7-16)

V=130 mph  (Userinput) (CSBC Appendix-N)
BC:=III (User input) (IBC Table 1604.5)
Ezp:=B (User Input)

Z =109 ft (User Input)

Structuretype = Square_Chimney

(User Input)
Height:=3 It
(User Input)

Width :=1.333 ft (User Input)

2g:=| if BEzp=B =1.2-10° (Table 26.9-1)
[ 1200

if Ezp=C
[s00

if Bxp=D
700

a:=| if Exp=B =7 (Table 26.9-1)
|-

if Exzp=C

9.5

if Ezp=D/

H 11.5

i=|if Bxzp=B =320 (Table 26.9-1)
" 320

if Bxp=C

[0

if Ezp=D

[

if Exp=B =0.333
(Table 26.9-1)

(Table 26.9-1)

|| 0.15

Page 1



Wind Load on Equipment per ASCE 7-10

—_— —_— . s Subject:
( :NT :Kengmeermg
New Haven, CT

Location:
Centered on Solutions™  www.centekena.com

63-2 North Branford Road P: (203) 488-0580 Date: 01/20/2022 Prepared by: PPG; Checked by: CFC
Branford, CT 06405 F:(203) 488-8587 Job Na. 23010.05
Exposure Constant = Zmn=|| if Ezp=B =30 (Table 26.9-1)
[
if Bzp=C
| 15
if Exp=D
|
Exposure Coefficient = K.=|if 156<Z<zg =1.01 (Table 29.3-1)
2.01- [i)
2g
if Z<15
2.01 [E)
29
Topographic Factor = Ku=1 (Eq. 26.8-2)
wind Directionality Factor = K,;=0.9 (Table 26.6-1)
Velocity Pressure = 9,1=0.00256 » K, - K. » Ky~ V? =39.44 (Eg. 29.3-1)
Peak Factor for Background Response = go=34 (Sec 26.9.4)
Peak Factor for Wind Response = g,=3.4 (Sec 26.9.4)
Equivalent Height of Structure = z:=|| if Z,;,>0.6-Height ' =30 (Sec 26.9.4)
Iz .
I 'min
clse
H 0.6 - Height
1
| 2o
Intensity of Turbulence = I,:=c- (—) =0.305 (Eq. 26.9-7)
z
z E
Integral Length Scale of Turbulence = Ly=1- (E) = 309.993 (Eq. 26.9-9)
Background Response Factor = Q= ‘ 1 =0.979 (Eg. 26.9-8)
V [ Width + Height ]”3
1+0.68 ¢ |—0————
LZ
14 LT gg-l.+
Gust Response Factor = G:=0.925- (—{—LM)z 0.913 (Eq. 26.9-6)
1+1.7-g,°I.
Force Coefficient = C;=1.321 (Fig 29.5-1 - 29.5-3)
Wind Force = Fi=q,-G.C;=48 psf

23010.05_Wind on Other Stuctures (IBC 2015 ASCE 7-10).mcdx 5 2
age



Subject: Wind Load on Equipment per ASCE 7-10

C ENT E K engineering

New Haven, CT

Location:
Centered on Solutions™ www.centekeng.com
63-2 North Branford Road P:(203) 488-0580 Date: 01/20/2022 Prepared by: PPG; Checked by: CFC
Branford, CT 06405 F:(203) 488-8587 Job No. 23010.05
Delopment of Wind on Antennas
Antenna Data:
Antenna Model = Samsung MT6407-77A
Antenna Shape = Flat (User Input)
Antenna Height = Lgps=235.1 in
(User Input)
Antenna Width = W =16.1 in
(User Input)
Antenna Thickness = Toy=5.5 in
(User Input)
Antenna Weight = WT s =87 Ibs
(User Input}
Number of Antennas = Nypi=1
(User Input)
Wind Load (Front)
Lo W,
Surface Area for One Antenna = SAum :=—"ﬂ4—“"° =3.9 sf
Antenna Projected Surface Area = Ay =SAg "Ny =3.9 sf
Total Antenna Wind Force = Pomy=F-Ag =187 Ibs
Wind Load (Side)
— Lant N TanL
Surface Area for One Antenna = SAgu ==—144—= 13 sf
Antenna Projected Surface Area =
A i=8Agy-Ngy=1.3 sf
Total Antenna Wind Force = Foy=FA =01 Ibs
Gravity Load (without ice)
Weight of All Antennas = W iy = Ny =87 Ibs

23010.05_Wind on Other Stuctures (IBC 2015 ASCE 7-10).mcdx P 3
age



— —_— . . Subject:
( -—NT —Kenglneerlng

=" =) Lacation:
Centered on Solutions™  www.centekenacom
63-2 North Branford Road P: (203) 4880580 Date: 01/20/2022
Branford, CT 06405 F: (203) 488-8587

Delopment of Wind on Antennas
Antenna Data:

Antenna Model =
Antenna Shape =

Antenna Height =
Antenna Width =
Antenna Thickness =
Antenna Weight =

Number of Antennas =

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 =

23010.05_Wind on Other Stuctures (IBC 2015 ASCE 7-10).mcdx

JMA XGU-MB-134-|

Flat
Lgne :=15.0 in
W = 24.0 in
Tont=8.0 in
W =20 Ibs
let =1

Lo W,
SAg=— T 95

144

A =8A0; Npy =2.5

Fan=F +Apy =119

Lent* Tant _
144

Ay = 0.8

Aant = SAnnt “Non = 0.8

Fony=FAgn, =40

Wgni - Nane=20

Page 4

Wind Load on Equipment per ASCE 7-10
New Haven, CT

Prepared by: PPG; Checked by: CFC
Job No. 23010.05

(User Input)
(User Input)
(User Input)
(User Input)
(User Input)

(User Input)

sf

sf

Ibs

Ibs
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Envelope Only Sclution

PIPE_4.D

Centek Engineering

PPG

23010.05

Yale Commencement Spot CT

SK-2

Apr 04, 2023

Ballast - (2) Sectors.r3d




4/4/2023

Company  : Centek Engineering
IIIR SA Designer  : PPG 1:38:14 PM
I Job Number : 23010.05 Checked By : CFC
~neserscres covrany  Model Name : Yale Commencement Spot CT
Node Coordinates
Label X [in] Y [in] Z[in] Detach From Diaphragm
1 N1 0 0 0
2 N2 85 0 0
3 N3 42.5 0 0
4 N4 425 0 18
5 N5 0 0 18
6 N6 85 0 18
7 N7 42.5 0 52
8 N8 18.716679 0 114.80608
9 N9 -23.783321 0 41.19392
10 N10 -2.533321 0 78
11 N11 13.055136 0 69
12 N12 34.305136 0 105.80608
13 N13 -8.194864 0 32.19392
14 N14 108.783321 0 41.19392
15 N15 66.283321 0 114.80608
16 N16 87.533321 0 78
17 N17 71.944864 0 69
18 N18 93.194864 0 32.19392
19 N19 50.694864 0 105.80608
20 N20 42.5 0 9
21 N21 79.739092 0 73.5
22 N22 5.260908 0 73.5
23 N23 42.5 44 52
24 N24 42.5 4 52
25 N25 42.5 120 52
Node Boundary Conditions
Node Label X [kfin] Y [K/in] Z [Kk/in]
1 N22 Reaction Reaction Reaction
2 N21 Reaction Reaction Reaction
3 N20 Reaction Reaction Reaction
Hot Rolled Steel Properties
Label E [ksi] G [ksi] Nu Therm. Coeff. [1e*°F '] Density [k/ft*] 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 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 M25 Y -0.02 72
2 M25 Y -0.087 96

RISA-3D Version 20
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Member Point Loads (BLC 3 : Wind X-Direction (22 psf))

Location [(in, %)]

Member Label Direction Magnitude [k, k-fi]
1 M25 X 0.04 72
2 M25 X 0.064 96

Member Point Loads (BLC 4 : Wind Z-Direction (22psf))

Location [(in, %)]

Member Label Direction Magnitude [k, k-fi]
1 M25 Z 0.119 66
2 M25 Z 0.187 96

Member Distributed Loads (BLC 3 : Wind X-Direction (22 psf))

Member Label Direction Start Magnitude [Kk/ft, F, ksf, k-ft/in] End Magn

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

1 M25 X 0.018 0.018 0 %100
2 M21 X 0.01 0.01 ] %100
3 M20 X 0.01 0.01 0 %100
4 M19 X 0.01 0.01 0 %100

Member Distributed Loads (BLC 4 : Wind Z-Direction (22psf))

Member Label Direction Start Magnitude [k/ft, F, ksf, k-ft/in] End Magn

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

1 M25 Z 0.018 0.018 0 %100
2 M19 Z 0.01 0.01 0 %100
3 M20 z 0.01 0.01 0 %100
4 M21 Z 0.01 0.01 0 %100

Member Area Loads

| No Dala to Print...

Basic Load Cases
BLC Description

CategoryY Gravity Point Distributed

1 Self Weight DL -1
2 Weight of Equipment DL 2
3 Wind X-Direction (22 psf) WLX 2 4
4 Wind Z-Direction (22psf) WLZ 2 4
Load Combinations
Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor
1 IBC 16-8 Yes Y DL 1
2 IBC 16-9 Yes Y DL 1 LL 4 LLS 1
3| IBC 16-10(a) | Yes Y DL 1 RLL 1
4| IBC16-10(b) | Yes Y DL 1 SL 1 SLN 1
5| IBC 16-10(c) | Yes Y DL 1 RL 1
6| IBC16-11(a) | Yes Y DL 1 LL 0.75 LLS 0.75 RLL | 0.75
7| IBC16-11(b) | Yes N7 DL 1 LL 075 | LLS | 0.75 SL 0.75 | SLN | 0.75
8| IBC 16-11 (c) Yes Y DL 1 LL 0.75 LLS 0.75 RL 0.75
_Q_F»C 16-12 (a) (2] Yes Y DL 1 WLX | 06
10IBC 16-12 (a) (b] Yes Y DL 1 WLZ | 0.6
11|IBC 16-12 (a) (c} Yes Y DL 1 WLX | -0.6
12IBC 16-12 (a) (d] Yes Y DL 1 WLZ | 0.6
[13IBC 16-13 (a) (a) Yes Y DL 1 WLX | 0.45 LL 075 | LLS [ 075 | RLL | 0.75

[ Ballast - (2) Sectors.r3d ] Page 2
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L oad Combinations (Continued)

Description Solve P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

14)BC 16-13 (a} (b] Yes Y DL 1 WLZ | 0.45 LL 075 | LLS | 0.75 | RLL | 0.75
15]BC 16-13 (a) (c] Yes Y DL 1 WLX | -0.45 LL 075 | LLS | 0.75 | RLL | 0.75
16IBC 16-13 (a) (d] Yes Y DL 1 WLZ | -0.45 LL 075 | LLS ] 075 | RLL | 0.75
171BC 16-13 (b) (2] Yes 37 DL 1 WLX | 0.45 LL 075 | LLS | 0.75 SL 0.75 | SLN | 0.75
18IBC 16-13 (b) (b] Yes Y DL 1 WLZ | 045 LL 0.75 | LLS [ 0.75 SL 0.75 | SLN | 0.75
19|IBC 16-13 (b (c] Yes Y DL 1 WLX | -0.45 LL 075 | LLS | 0.75 SL 0.75 | SLN | 0.75
20IBC 16-13 (b) (d] _Yes Y DL 1 WLZ | -0.45 LL 0.75 | LLS | 0.75 SL 0.75 | SLN | 0.75
21|IBC 16-13 (c) (a) Yes Y DL 1 WLX | 0.45 LL 075 | LLS | 0.75 RL 0.75
22|IBC 16-13 (c) (b} Yes Y DL 1 WLZ | 0.45 LL 0.75 | LLS | 0.75 RL 0.75
23|IBC 16-13 (c) (c) Yes Y DL 1 WLX | -0.45 LL 0.75 | LLS | 0.75 RL 0.75
24BC 16-13(c)(d) Yes Y DL 1 WLZ | -0.45 LL 0.75 | LLS | 0.75 RL 0.75
25| IBC 16-15(a) | Yes Y DL 06 | WILX 0.6
26| IBC 16-15(b) | Yes Y DL 0.6 WLZ 0.6
27| IBC16-15(c) | Yes Y DL 06 | WLX | -0.6
28| IBC 16-15(d) | Yes Y DL 0.6 WLZ | 0.6
Envelope Node Reactions

Node Label X [k] LC Y [k] LC Z [k} LC MXJkfi] LC MY[kf] LC MZ[k-ft] LC
1 N22 max 0.665 11 0.35 11 -0.116 28 0 28 0 28 0 28
2 min 0.202 25 -0.089 25 -0.385 10 0 1 0 1 0 1
3] N2t max | -0.202 27 0.35 9 -0.116 28 0 28 0 28 0 28
4 min -0.665 9 -0.089 27 -0.385 10 0 1 0 1 0 1
5 N20 max 0.016 27 0.536 12 0.865 12 0 28 0 28 0 28
6 min -0.016 25 -0.274 26 0.136 26 0 1 0 1 0 1
7| Totals: max 0.263 27 0.49 9 0.384 28
8 min -0.263 25 0.294 27 -0.384 26

Envelope Node Displacements

Node Label X[in] LC Y[n] LC ZJin] LC XRotation[rad] LC Y Rotation[rad] LC Z Rotation[rad] LC
1 N1 max |0.001] 11 [-0.004| 27 [0.001]| 26 1.76e-4 10 6.954e-5 10 5.916e-4 9
2 min_[-0.001] 9 |-0.019] 9 (-0.001] 12 -1.503e-4 28 -2.23e-5 28 1.767e-4 27
3 N2 max |0.001] 11 [-0.004] 25 10.001| 26 1.76e-4 10 2.23e-5 28 -1.767e-4 25
4 min _|-0.001] 9 |-0.019] 11 (-0.001] 12 -1.503e-4 28 -6.954e-5 10 -5.916e-4 11
5 N3 max |0.001] 11 [0.002| 10 0 10 1.76e-4 10 2.605e-5 9 1.078e-4 9
6 min_|-0.001] 9 |-0.001| 28 0 28 -1.503e-4 28 -2.605e-5 11 -1.078e-4 11
7 N4 max {0.001| 9 0 28 0 28 4.204e-4 10 3.892e-5 9 1.094e-4 9
8 min_|-0.001] 11 |-0.003] 10 0 10 -8.623e-6 28 -3.892e-5 11 -1.094e-4 11
9 N5 max |0.001] 9 |-0.006] 27 [0.001| 10 -1.352e-4 27 5.351e-5 10 5.657e-4 10
10 min_|-0.001] 11 |-0.021] 9 |-0.001] 12 -3.172e-4 9 -5.352e-5 12 2.177e-4 28
11 N6 max (0.001] 9 [-0.006! 25 |0.001] 10 -1.352e-4 25 5.353e-5 12 -2.177e-4 28
12 min_[-0.001] 11 |-0.021] 11 |-0.001] 12 -3.172e-4 11 -5.351e-5 10 -5.657e-4 10
13 N7 max |0.001] 9 0 28 10.001] 10 3.501e4 12 (€] 10 1.753e-4 9
14 min_(-0.001] 11 0 1 1-0.001] 12 -3.501e-4 10 0 28 -1.753e-4 11
15 N8 max (0.002| 12 |-0.002{ 26 |0.001| 12 5.246e-4 11 5.465e-5 12 6.979e-6 26
16 min_{-0.002| 10 |-0.022| 12 |-0.001{ 10 1.279e-4 25 -7.422¢-6 26 -4.133e-4 12
17 N9 max [0.001]| 28 0 28 |0.001] 12 -1.362e-4 28 5.655e-6 27 3.868e-4 10
18 min_{-0.001] 10 |-0.024| 10 }-0.001{ 10 -5.421e-4 10 -5.288e-5 9 -2.484e-5 28
19 N10 max [0.001] 12 [0.002] 9 10.002| 12 1.175e-4 28 3.193e-5 12 1.547e-4 26
20 min |-0.001] 26 |-0.001| 27 |-0.002] 10 -1.304e-4 10 -3.193e-5 10 -1.769e-4 12
21 N11 max {0.001| 26 0 27 10.002| 10 3.512e-5 27 5.632e-5 12 1.824e-5 26
22 min_|-0.001] 12 |-0.003] 9 |-0.002| 12 -2.411e-4 9 -5.632e-5 10 -3.75e-4 12
23 N12 max |0.001] 9 [-0.003] 26 [0.002] 10 7.26e-4 12 3.925e-5 9 1.041e-5 25
24 min_|-0.001] 11 |-0.024| 12 [-0.002] 12 1.787e-4 26 -3.925e-5 11 -1.041e-5 27

RISA-3D Version 20
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Envelope Node Displacements (Continued)

i

Node Label X[in] LC ¥[inl LC ZJin] LC X Rotation [rad] LC Y Rotation [rad] LC Z Rotation[rad] LC
25 N13 max (0,001] 9 |-0.008| 27 0.002{ 10 -1.352e-4 27 5.351e-5 10 5.657e-4 10
26 min l0.001] 11 |-0.021] 9 [-0.002] 12 -3.172e-4 9 -5.352e-5 12 2.177e-4 28
27 N14 max |0.001] 10 0 28 |0.001] 12 -1.362e-4 28 5.288e-5 11 2.484e-5 28
28 min |-0.001] 28 |-0.024| 10 -0.001] 10 -5.421e-4 10 -5.655e-6 25 -3.868e-4 10
29 N15 max 10.002] 10_|-0.002| 26 |0.001] 12 5.246e-4 9 7.421e-6 26 4.133e-4 12
30 min (-0.002] 12 |-0.022] 12 -0.001] _10 1.279%e-4 27 -5.465e-5 12 -6.979e-6 26
31 N16 max 10.001] 26 [0.002| 11 [0.002] 12 1.175e-4 28 3.193e-5 10 1.769e-4 12
32 min 1-0.001] 12 1-0.001| 25 |-0.002 10 -1.304e-4 10 -3.193e-5 12 -1.547e-4 26
33 N17 max [0.001] 12 0 25 |0.002| 10 3.512e-5 25 5.632e-5 10 3.75e-4 12
34 min |-0.001] 26 [-0.003| 11 -0.002] 12 -2.411e-4 11 -5.632e-5 12 -1.824e-5 26
35 N18 max |0.001] 9 |-0.006] 25 |0.002| 10 -1.352e-4 25 5.35e-5 12 -2.177e-4 28
36 min |-0.001] 11 |-0.021] 11 -0.002| 12 -3.172e-4 11 -5.352e-5 10 -5.658e-4 10
37 N19 max |0.001] 9 |-0.003| 26 10.002 10 7.26e-4 12 3.925e-5 9 1.041e-5 25
38 min 1-0.001] 11 |-0.024| 12 -0.002| 12 1.787e-4 26 -3.925e-5 11 -1.041e-5 27
39 N20 max | O 25 0 26 0 26 2.982e-4 10 2.778e-4 9 1.494e4 9
40 min 0 27 0 12 0 12 -7.704e-5 28 2.778e-4 11 -1.494e-4 11
41 N21 max | O 9 0 27 0 10 1.509e-4 28 3.717e-4 10 3.232e-4 12
42 min 0 27 0 g 0 28 -2.617e-4 10 -3.717e-4 12 -1.316e-4 26
43 N22 max | 0O 25 0 25 0 10 1.509e-4 28 3.717e-4 12 1.316e4 | 26
44 min 0 11 0 11 0 28 -2.617e-4 10 -3.717e-4 10 -3.232e-4 12
45 N23 max_{0.001] 9 0 28 [0.001] 10 8.653e-4 10 0 10 4.497e-4 11
46 min_|-0.001] 11 0 1 |-0.001] 12 -8.653e-4 12 0 28 -4.497e-4 9
A7 N24 max | O 11 0 28 0 12 3.5e4 12 0 10 1.753e-4 9
48 min 0 9 0 1 0 10 -3.5e-4 10 0 28 -1.753e-4 11
49 N25 max |0.082| 9 0 28 |0.155| 10 2.354e-3 10 0 10 1.256e-3 11
50 min |-0.082] 11 0 1 1-0.155] 12 -2.354e-3 12 0 28 -1.256e-3 9

Envelope AISC 14TH (360-10): ASD Member Steel Code Checks
Member Shape Code Check Loc[in]LC Shear Check Loc[in] DirLC Pnc/om [k] Pnt/om [k] Mnyy/om [k-ft] Mnzz/om [k-ft] Cb__Egn

1] M4 L2.5X2.5X3 0.053 42512 0.005 425 |y 12| 4355 | 19.423 0.581 1.071 1.431| H2-1
2| M5 L2.5X2.5X3 0.051 42512 0.002 425|212 4355 | 19.423 0.581 1.068  [1.418| H2-1
3| M8 L2.5X2.5X3 0.053 |[42512 0.005 42.5[z12| 4355 | 19.423 0.581 1.071 1.431| H2-1
4| M7 L2.5X2.5X3 0.051 42.5 (121 0.002 42.5 |y[12] 4.355 | 19.423 0.581 1,068  [1.418 H2-1
5| M8 12.5X2.5X3 0.052 | 42.5[10] 0.005 425z 100 4.355 | 19.423 0.581 1.07 1.425| H2-1
6| M9 L2.5X2.5X3 0.051 425 19| 0.002 425[y[10] 4355 | 19.423 0.581 1,068  |1.419 H2-1
7| M10 2"X5/8" 0 18 (9] 0.002 18 |y[9] 15.956 | 26.946 0.351 1.123  [1.136H1-1b*
8| Mi1 2"X5/8" 0.029 9 |12 0.009 9 |y|12] 15.956 | 26.946 0.351 1123 [1.331|H1-1b
9 M12 2"X5/8" 0 18 [12| 0.004 18 [y 12| 15.956 | 26.946 0.351 1,423 [1.136H1-1b*
10f M13 2"X5/8" 0 18 {10 0.003 18 |y [10| 15.956 | 26.946 0.351 1123 [1.136H1-1b"
11| M14 2"X5/8" 0.027 9 |11 0.005 9 |yl11] 15.956 | 26.946 0.351 1123 [1.332[H1-1b
12| M15 2"X5/8" 0 18 (10, 0.003 18 [y |10l 15.956 | 26.946 0.351 1123 [1.136H1-1b"
13| M16 2"X5/8" 0 18 {12 0.004 18 [y 12| 15.956 | 26.946 0.351 1123 [1.136H1-1b*
14| M17 2"X5/8" 0 18 [11] 0.002 18 |y 11 15.956 | 26.946 0.351 1.123  [1.136H1-1b*
15| M18 2"X5/8" 0.029 g9 |120 0.008 9 |y[2 15.956 | 26.946 0.351 1.123  [1.331/H1-1b
16| M19 |LL2.5X2.5X3X0] 0.022 [30.12|9] 0.003 0 |yh2 27.751 | 38.802 2.196 1.696 1 [H1-1b
17| M20 [LL2.5X2.5X3X0{ 0.022 30.12{11]  0.003 0 12| 27.751 | 38.802 2.196 1.696 1 _[H1-1b
18] M21 [LL2.5X2.5X3X0] 0.023 3076110 0003 B1.522/z [11] 27.7561 | 38.802 2.196 1.696 1 [H1-1b
19| M25 PIPE 4.0 0.419 |43.75100 _0.015 [43.75| [12 45.053 62.036 7.073 7.073 1 [H1-1b

RISA-3D Version 20 [ Ballast - (2) Sectors.r3d ] Page 4
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Node Coordinates
Label X [in] Y [in] Z [in] Detach From Diaphragm
1 N1 0 0 0
2 N2 66 0 0
3 N3 132 0 0
4 N4 198 0 0
Node Boundary Conditions
Node Label X [kfin] Y [kfin] Z [k/in] X Rot [k-ft/rad]

1 N2 Reaction Reaction Reaction Reaction
2 N1 Reaction Reaction Reaction Reaction
3 N3 Reaction Reaction Reaction Reaction
4 N4 Reaction Reaction Reaction Reaction
Hot Rolled Steel Properties

Label E [ksi] G [ksi] Nu Therm. Coeff. [1e5°F '] Density [k/ft*] 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 58 1.2
3 A992 29000 11154 0.3 0.65 0.49 50 1.1 58 1.2
4] A500Gr42 | 29000 11154 0.3 0.65 0.49 42 1.3 58 1.1
5| AS00 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 Egufgmant}

Member Label Direction Magnitude [k, k-fi] Location [(in, %]]
[l M2 | ¥ [ -1 | %50

Member Distributed Loads (BLC 5 : Snow Load)

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

Member Label Direction Start Magnitude [i/ft, F, ksf, k-ft/in] End Mag
1 M1 2 -0.03 -0.03 0 %100
2 M2 Y -0.03 -0.03 0 %100
3 M3 Y -0.03. -0.03 0 %100

Member Distributed Loads (BLC 6 : Live Load)

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

Member Label Direction Start Magnitude [k/ft, F, ksf, k-ft/in] End Ma
1 M1 Y -0.02 -0.02 0 %100
2 M2 Y -0.02 -0.02 0 %100
3 M3 Y -0.02 -0.02 0 %100

Member Distributed Loads (BLC 7 : Slab Self Dead Load)

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

Member Label Direction Start Magnitude [k/ft, F, ksf, k-ft/in] End Magnitude [k
1 M1 o -0.042 -0.042 0 %100
2 M2 Y -0.042 -0.042 0 %100
3 M3 Y -0.042 -0.042 0 %100

____________—______—_——__—______——————————-—————'————_____—__
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Member Area Loads
[ No Data to Print... |

Basic Load Cases

BLC Description

CategoryY Gravity Point Distributed

1 Self Weight DL -1
2 Weight of Equipment DL 1
3 Wind X-Direction (22 psf) WLX
4 Wind Z-Direction (22psf) WLZ
5 Snow Load SL 3
6 Live Load Naone 3
7 Slab Self Dead Load None 3
Load Combinations
Description  Solve  P-Delta BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor
1|Deflection 1] Yes DY/ DL 1
2|Deflection 2| Yes Y LL 1
3|Deflection 3| Yes Y DL 1 LL 1
4| IBC 16-1 Yes Y DL 1.4
5|IBC 16-2(a)] Yes Y DL 1.2 LL 1.6 LLS 16 RLL 0.5
6|IBC 16-2 (b)| Yes Y DL 1.2 LL 1.6 LLS 1.6 SL 0.5 SLN 0.5
7[IBC 16-2(c)| Yes Y DL 1.2 LL 1.6 LLS 16
8|IBC 16-3 (a)| Yes Y DL 1.2 RLL 1.6 LL 0.5 LLS 1
9/IBC 16-3 (c)] Yes Y DL 1.2 SL 1.6 SLN 1.6 LL 0.5 LLS 1
Envelope Node Reactions
Node Label X[k} LC Y [K] LC Z [k] LC MX[k-fl] LC MY[kift] LC MZ[kfl] LC
1 N2 max 0 9 0.98 9 0 9 0 9 0 9 0 9
2 min 0 1 0 2 0 1 0 1 0 1 0 1
3 N1 max 0 9 0.016 9 0 9 0 9 0 9 0 9
4 min 0 1 -0.105 4 0 1 0 1 0 1 0 1
5 N3 max 0 9 0.98 9 4] 9 0 9 0 9 0 9
6 min 0 1 0 2 0 1 0 1 0 1 0 1
7 N4 max 0 9 0.016 9 0 9 0 9 0 9 0 9
8 min 0 1 -0.105 4 0 1 0 1 0 1 0 1
9| Totals: max 0 9 1.992 9 0 9
10 min 0 1 0 2 0 1
Envelope Node Displacements
Node Label X[in] LC YJ[in] LC Z[in] LC XRotationfrad] LC Y Rotation [rad] LC Z Rotation [rad] LC
1 N1 max 0 9 0 4 0 9 0 9 0 9 0 4
2 min 0 1 0 9 0 1 0 1 0 1 0 2
3 N2 max 0 9 0 2 0 9 0 9 0 9 0 2
4 min 0 1 0 9 0 1 0 1 0 1 0 4
5 N3 max 0 9 0 2 0 9 0 9 0 9 0 4
6 min 0 1 0 9 0 1 0 1 0 1 0 2
7 N4 max 0 9 0 4 0 9 0 9 0 9 0 2
8 min 0 1 0 9 0 1 0 1 0 1 0 4

RISA-3D Version 20
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Project
Yale Commencement Spot CT

BY Tekla.Tedds

Job Ref.
23010.05

Sheet no./rev.

Centek Engineering Section
1
Calc. by Date ‘ Chk'd by Date | App'd by Date
PPG 3/29/2023 ‘ CFC 3/16/2023
RC ONE-WAY SLAB DESIGN (ACI 318)
In accordance with ACI318-19
Tedds calculation version 1.2.03
Design summary
Overall design status PASS
Overall design utilization 0.841
|Description Unit Capacity Maximum __ |Utilization |Result
[Moment kip ft/ft 1.603 11.348 0.841 PASS
[Shear kips/ft 1.654 0.732 0.442 PASS
Minimum thickness requirements PASS
are met
£
32}
o~
1 - -+
[To I - L
il i B " - 3
| ; | )
T «—8in—

Slab definition

Slab type One-way continuous
Overall thickness of slab h =3.500 in

Span of slab In = 5.50 ft

Clear cover to tension reinforcement c.=1.00in

Materials

Specified compressive strength of concrete 'c = 3000 psi
Specified yield strength of reinforcement fy = 60000 psi
Modulus of elasticity Esaci = 29000000 psi
Compression-controlled strain limit - 21.2.2.1 gy = 0.002

Minimum tensile strain - 7.3.3.1 gmin = &y + 0.003 = 0.005
Concrete modification factor A =1.00

Maximum design moment and shear in span(per 12 in width of slab)

Maximum ultimate positive moment

Maximum ultimate shear force

Reinforcement calculation - positive moments

Tension steel provided
Depth to tension steel

Mus = 1.348 kip_ft/ft
Vu = 0.732 kips/ft

No.3 @ 8ino.c.
d=(h-c.—-D/2)=231in

B1 = if(fs <= 4 ksi, 0.85, max(0.65, 0.85 - 0.05 x (f'c - 4 ksi) / 1 ksi )) = 0.85

Stress block depth factor

Reinforcement ratio at strain of emin

Maximum reinforcement ratio

Maximum area of tension steel

Min ratio of transverse reinforcement — cl. 7.6.1.1

B1=0.85

pb = 0.85 x B1 x fo / fy x (0.003 / (0.003 + gmin)) = 0.014

Pmax = Pp = 0.014
P@_max = Pmax X d = 0.376 in?/ft
pt =0.0018
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Min area tension steel req’d — cl. 7.6.1.1 As_min = pt X h = 0.076 in?/ft
Area required for bending As req = 0.138 in%/ft
Area of tension steel provided As_prov = 0.166 in/ft

PASS - Area of steel provided - OK

Steel stress — cl. 24.3.2.1 fs = 2/3 x fy = 40000 psi
Max allowable spacing — ¢l. 7.7.2.3 & ¢l. 24.3.2 Smax = Min(3xh, 18in, 15inx(40000 psi/fs) — 2.5xc, 12inx(40000 psi/fs))

Smax = 10.500 in

Actual tensile bar spacing provided s = 8.000 in
PASS - Spacing of bars (+ve moment steel) less than maximum allowable
Library item: Steel Calcs - SAGGING

Check for section - positive moments
Depth of equivalent rectangular stress block a = (As_prov X fy) / (0.85 x f'c) = 0.32 in
Depth of neutral axis c=a/B1=0.382in

Net tensile strain in long. steel at nominal strength & = 0.003 x [(d — c) / c] = 0.0152
Tensile strain exceeds minimum required, design OK

Required nominal flexural strength Mus = 1.348 kip_ft/ft

Strength reduction factor $=0.9

Nominal flexural strength Mns_prov= A prov ¥ fy X (d —a /2) = 1.781 kip_ft/ft
Design flexural strength Mrs_prov = § X Mas_prov = 1.603 kip_ft/ft

PASS - Design flexural strength exceeds required flexural strength

Transverse reinforcement - (for shrinkage and temperature)
Transverse reinforcement provided No.3 @ 12 ino.c.
Area of reinforcement provided At prov = 0.110 in#ft
Min ratio of transverse reinforcement —cl. 7.6.1.1  p =0.0018
At req = pt X h = 0.076 in?/ft
PASS - Area of transverse steel provided OK

Minimum area of transverse reinforcement required

Maximum allowable spacing of bars Smaxt = Min ( 5 x h, 18 in) = 17.500 in

Actual transverse bar spacing provided st = 12.000 in
PASS - Spacing of transverse bars is less than allowable

Library item: Transverse steel calcs

Check for shear

Required shear strength Vu = 0.732 kips/ft

Size effect factor — cl. 22.5.5.1.3 A =min(N@2/(1+(d/1in)/10)),1.0)=1.00

Ratio of longitudinal reinforcement pw = As_prov / d = 0.006

Shear strength provided by concrete Ve = min(8 x As X A x (pw)??, 5 x A) x \(f'c x 1 psi) x d = 2.206 Kips/ft
Shear strength provided by shear steel (assumed) Vs =0 kips/ft

Shear capacity of section V =V, + Vs = 2.206 kips/ft

Design shear capacity of section $V = 0.75 x V= 1.654 kips/ft

PASS - One-way shear capacity

Check of clear cover — cl. 20.5.1.1
Permissible min nominal cover to all reinforcement Crn = 0.751in

Clear cover to tension reinforcement (+ve mnt) cc=h—-d-D/2=1.000in
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PASS - Cover to steel resisting positive moment exceeds allowable minimum cover

Deflection

Support condition Both ends continuous

Basic span-to-thickness ratio - Table 7.3.1.1 ratiopasec = 28

Type of concrete Normal weight

Concrete density factor - Table 7.3.1.1 fdensity = 1.00

Allowable span-to-thickness ratio ratiaiow = rationase / (faensty x (0.4 + fy / 100000 psi)) = 28.000
Actual span-to-thickness ratio ratioactual = In / h = 18.857

PASS - The slab thickness is adequate to control deflection

Design summary

Slab is 3.5 in thick in 3000 psi concrete

Tension steel provided - positive moment, No. 3 @ 8 in o.c. in 60000 psi steel
Transverse steel provided , No. 3 @ 12 in o.c. in 60000 psi steel




6 GE/(E/M) Aeayad syo|q yo 4
jsd SE 44 £9 peoT 00y
(O8N ALIDVAV)H LNNOK sq| 86T 86¢ 96b E/M Aei] 1ad Ise|eg
sql S69 v68 8BYT M 1se|jeqg |B301
4iS0 4SS'T 5 A3
5q| ta44 Ml WySiap podu)
Stm.“%ﬂw”wm o SIS0 « [(Z6°24MY) - (2624 ML) - (2/1 4 W) + (H W] =M mw_ %mw 6 Jw,_ ”H,Nﬂww_z
b 8 H yseH
uonenby 9 A3y (6'42tr7499°) =M sq| 01T My 3ySem euusuy
(6°+T6T+MY) - (64 T6' T ML) - (9T + Z/1 « IN) + (9T 4 H +1V) sq| 90€ v pecT BUUBIUY

{6 + VINl 4 W39 eUURIUY) - (6' 4« VIAI + 1YBI9M POdUL) - (O'F 4 2/1 & PROT ISEINI) + (9°T & WBISH . PEOT] BUUBIUY) = (6" 4 WIY USWOW 499D, 15EliEd [e301)|

£202/v0/v0 "23_
50'0TOET "ON qof

juawaanbay isejjeq 3unjeslouad-uoN (QH-QdYL)




Cortle Check
(Env)

No Calc
=1.0
2040
75-80
B s0-75

[ 0.-50

Mernber Gode Checks Digplayed (Envelopsed}

Envelope Only Sclution
Centek Engineering Yale Commencement Spot CT SK-3
PPG Apr 04, 2023

23010.05

Existing Steel Beam Check.r3d




Company : Centek Engineering 4/4/2023

IIIRISA Designer : PPG 3:13.09 PM
Job Number : 23010.05 Checked By : TJL
anenerscrzx coveany  Model Name : Yale Commencement Spot CT

ﬁ

Node Coordinates

Label X [in] Y [in] Z [in] Detach From Diaphragm
1 N1 0 0 0
2 N2 290 0 0

Node Boundary Conditions

Node Label X [k/in] Y [k/in] Z [kfin] 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 "] Density [k/ft*]_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 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
B6lA53 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-fi] Location [(in, %)]

[ M1 | Y [ 05 | %50

Member Distributed Loads (BLC 5 : Snow Load)

Member Label Direction Start Magnitude [k/ft, F, ksf, k-f/in] End Magnitude [k/ft, F, ksf, k-f/in] Start Location [(in, %)] End Location [(in, %)]
(1l M1 Y -0.164 | -0.164 [ 0 [ %100

Member Distributed Loads (BLC 6 : Live Load)

Member Label Direction Start Magnitude [k/ft, F, ksf, k-ft/in] End Magnitude [k/it, F, ksf, k-ft/in] Start Location [(in, %3] End Location [(in, %)]
A wmm [ Y | -0.109 [ -0.109 [ 0 [ %100

Member Distributed Loads (BLC 7 : Slab Self Dead Load)

Member Label Direction Start Magnitude [k/ft, F, ksf, k-ft/in] End Magnitude [K/ft, F. ksf, k-ft/in] Start Location [(in, %)] End Location [(in, %)]
A M T Y | -0.273 | -0.273 | 0 [ %100

Member Area Loads

L No Data to Print... ]
Basic Load Cases
BLC Description CategoryY Gravity Point Distributed
1 Self Weight DL -1
2 Weight of Equipment DL 1
3 Wind X-Direction (22 psf) WLX
4 Wind Z-Direction (22psf) WLZ
5 Snow Load SL 1
6 Live Load RLL 1

____________________—————————__________——————————————_—_—_
RISA-3D Version 20 [ Existing Steel Beam Check.r3d ] Page 1
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Basic Load Cases (Continued)
BLC Description CategoryY Gravity Point Distributed

[l Slab Self Dead Load [ oL | | [[oess

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

1 IBC 16-8 Yes Y DL 1

2 IBC 16-9 Yes Y DL 1 LL 1 LLS 1

3| IBC16-10(a) | Yes Y DL 1 RLL 1

4| IBC16-10(b) | Yes Y DL 1 SL 1 SLN 1

5| IBC16-10(c) | Yes Y DL 1 RL 1

6| IBC16-11(a) | Yes Y DL 1 LL 0.75 LLS 0.75 RLL 0.75

7| IBC 16-11(b) | Yes Y DL 1 LL 0.75 LLs 0.75 SL 0.75 | SLN 0.75

8| IBC 16-11 (c) Yes Y DL 1 LL 0.75 LLS 0.75 RL 0.75

9 IBC 16-12 (a)(a] Yes Y DL 1 WLX | 0.6

10JBC 16-12 (a) (b] Yes Y DL 1 WLZ 0.6

11|IBC 16-12 (a)(c] Yes Y DL 1 WLX | 0.6

12IBC 16-12 (a) (d] Yes Y DL 1 WwLZ | -0.6

13IBC 16-13 (a)(a] Yes Y DL 1 WLX | 0.45 Ly 0.75 LLS 0.75 RLL 0.75

14|BC 16-13 (a) (bl Yes Y DL 1 WLZ | 0.45 LL 0.75 LLS 0.75 RLL 0.75

15IBC 16-13 (a) (c) Yes Y DL 1 WLX | -045 | LL 075 | LLs | 075 | RLL | 0.75

16IBC 16-13 (a) (d] Yes Y- DL 1 WLZ | -0.45 LL 0.75 LLS 0.75 RLL 0.75

17)BC 16-13 (b) (a] Yes Y DL 1 WLX | 0.45 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
18IBC 16-13 (b) (b] Yes Y DL 1 WLZ | 0.45 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
19/IBC 16-13 (b)(c] Yes Y DL 1 WLX | -0.45 | LL 0.75 | LLS | 075 SL 075 | SLN | 0.75
20IBC 16-13 (b) (d] Yes Y DL 1 WLZ | -0.45 LL 0.75 LLS 0.75 SL 0.75 SLN 0.75
21IBC 16-13 (c) (a) Yes Y DL 1 WLX | 0.45 LL 0.75 | t1S | 0.75 RL 0.75

22lIBC 16-13 (c) (b} _Yes Y DL 1 WLZ | 0.45 LL 0.75 LLS 0.75 RL 0.75

23|IBC 16-13 (c) (c) Yes Y DL 1 WLX | -045 | LL 075 | LLS | 0.75 RL 0.75

24|BC 16-13 (c) (d) Yes Y DL 1 WLZ | -0.45 LL 0.75 LLS 0.75 RL 0.75

25| IBC 16-15(a) | Yes Y DL 06 | WLX | 06

26| IBC 16-15 (b) Yes Y DL 0.6 WLZ 0.6

27| IBC 16-15(c) | Yes Y DL 06 | WLX | 06

28| IBC 16-15 (d) Yes Y DL 0.6 WLZ -0.6

Envelope Node Reactions

Node Label X [k] LC Y [K] LC Z [K] LC MX[kf] LC MY[kf] LC MZ[kft] LC
1 N2 max 0 28 6.025 4 0 28 0 28 0 28 0 28
2 min 0 1 2.426 25 0 1 0 1 0 1 0 1
3 N1 max 0 28 6.025 4 0 28 0 28 0 28 0 28
4 min 0 1 2.426 25 0 1 0 1 0 1 0 1
5| Totals: max 0 28 12.049 4 0 28
6 min 0 1 4.852 25 0 1
Envelope Node Displacements

Node Label X[in] LC Y[in] LC Z[in] LC XRotation frad] LC Y Rotation [rad] LC Z Rotation[rad] LC
1 N1 max 0 28 0 28 0 28 0 28 0 28 -1.654e-3 28
2 min 0 1 0 4 0 1 0 1 0 1 -4.068e-3 4
3 N2 max 0 28 0 28 0 28 0 28 0 28 4.068e-3 4
4 min 0 1 0 4 0 1 0 1 0 1 1.654e-3 25

— ——— —
RISA-3D Version 20 [ Existing Steel Beam Check.r3d ] Page 2
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III RISA Designer : PPG 3:13:09 PM

Job Number : 23010.05 Checked By : TJL
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_________________————————————"________———————————_—__——'___

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

Member Shape Code CheckLoc[in]LCShear CheckLoc[in] DirLCPnc/om [k]Pnt/om [k Mnvv/om [k-ft] Mnzz/om [k-ft]Cb Eqgn
B15X41 3 HISTORIC| 2090 |vl4]168.192 | 259.114 1 H1-1

__—____________.__————————-—-—'__________—————————-——————___—_
RISA-3D Version 20 [ Existing Stee! Beam Check.r3d ] Page 3
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