
Letter of Transmittal 

 

October 14, 2016 

 

Dr. Aly Said 

The Pennsylvania State University  

209 Engineering Unit A 

University Park, PA 16802 

aly.said@engr.psu.edu 

 

Dear Dr. Said, 

The attached document contains a detailed analysis of the gravity system for the Brendan Iribe 

Center for Computer Science and Innovation in College Park, MD. 

This report includes spot checks for the gravity loads determined from Notebook Submission A.  

Three alternative systems were designed to determine which systems are viable options to use 

moving forward.  

Thank you for taking time to review this technical report. I look forward to your feedback and 

discussing where to go from here. 

 

Best Regards, 

Brendan Barrett 
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Executive Summary 

As one of the world’s top computer science institutions, the University of Maryland continues to 

grow. There is no longer enough room in the existing facilities to keep up with the latest 

advancements in virtual reality. The Brendan Iribe Center for Computer Science and Innovation 

will help separate the University of Maryland from its competitors.  

Six stories of collaborative classrooms, research labs, seminar rooms, offices, and many common 

areas will welcome students and faculty alike. A 300-seat auditorium will provide the University 

of Maryland an opportunity to showcase its latest research such as cybersecurity, computational 

biology, and quantum computing. The open floor plans will help promote collaborating amongst 

peers, and ultimately set these students up for successful careers.  

Structurally, the Brendan Iribe Center for Computer Science and Innovation utilizes steel wide 

flange girders and columns to support gravity loads. The curvilinear shape of the building results 

in unequal bays as infill beams change as the shape of the building changes. Due to the irregular 

shape, there are several unique components of this system such as curved HSS beams along the 

southern wall. The 300- seat Antonov Auditorium utilizes wide flange girders and columns, as 

well as a 90’ truss to support the different levels and roof.  

From a lateral standpoint, the Brendan Iribe Center for Computer Science and Innovation uses 

ordinary moment frames and vertical trusses throughout each wing of the building and the 

auditorium. All loads are in accordance with the 2015 International Building Code and ASCE 7-

10.  

This report will provide gravity and lateral calculations which will be used for further analysis of 

the building.  
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1. General Information 
 

1.1 Site Plan 
 

The Brendan Iribe Center for Computer Science and Innovation is located at the eastern part of 

campus at the intersection of Baltimore Pike and Campus Drive.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Site Plan 



 

6 
 

NOTEBOOK SUBMISSION B                                                                                                  BRENDAN BARRETT 

1.2 Documents used in Preparation of Report 
 

The following is a list of codes, standards, and other references that were used for calculations 

throughout this report.  

 Brendan Iribe Center for Computer Science and Innovation  

o Structural Drawings 

 International Code Council 

o 2015 International Building Code  

 American Society of Civil Engineers 

o ASCE 7-10: Minimum Design Loads for Buildings and Other Structures 
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2. Gravity Loads 
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2.1 Roof Loads 
See Appendix A to view bay used in determination of gravity loads 
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2.2 Snow Loads 
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2.3 Floor Loads 
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2.4 Perimeter Loads 
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2.5 Non-Typical Loads 
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3. Wind Loads 
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See Appendix B for determination of wind load direction  
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4. Seismic Loads 
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5. Typical Member Spot Checks for Gravity Loads  
 

The following section analyzes the existing gravity system of the Brendan Iribe Center for 

Computer Science and Innovation. The existing system is composite steel framing with 3 ¼” 

lightweight concrete on 3” 20 gage metal deck. The bay that was chosen to be analyzed is 

highlighted in Figure 2 below and was selected as it represents a fairly standard size bay 

throughout the building. The columns circled below represent the interior and exterior columns 

that are analyzed. Note that the Dead Load for a typical floor from Notebook Submission A has 

been reduced from 73 PSF to 68 PSF as the framing allowance was reduced from 15 PSF to 10 

PSF.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Bay used in analysis 
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6.  Alternative Framing Systems for Gravity Loads 
 

6.1 Alternate Design #1: Non-Composite Steel Framing 
 

The same bay that was analyzed above will now be redesigned using non-composite steel 

framing. The deck is designed using the Vulcraft Catalog.  
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6.2 Alternate Design #2: One-Way Slab with Edge Beam 
 

This 21’ x 30’ bay will now be designed using a one-way slab with edge beams. The slab will 

span parallel to the 21’ direction.   
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6.3 Alternate Design #3: Hollow Core Plank on Wide Flanges 
 

The final design will be a hollow core plank slab on wide flanges. The hollow core plank was 

designed using Nitterhouse Prestressed Nicore Planks. The specification for the design used is 

included at the end of the section.  
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7. Systems Comparison  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analyzing the four different systems shows that composite framing is the best option for this 

project as it is one of the cheaper, lightweight options that allows for an irregular layout. Moving 

forward, non-composite framing and one-way slab could be viable options as non-composite 

framing could reduce vibrations due to the larger depth while one way slab is the cheapest and 

smallest depth. The hollow core plank on wide flanges does not appear to be a viable option due 

to difficult constructability because of the building layout.   

 

 

 

 

 

 

 

 

Considerations
Composite Steel 

Framing

Non-Composite 

Steel Framing
One- Way Slab

Hollow Core Plank 

on Wide Flanges

Architectural 

Depth 27" 30" 11" 27"

Fire Rating 2 Hour 2 Hour 2 Hour 1 Hour 

Construction Information 

Cost/SF $7.53 $7.60 $5.96 $7.17

Weight 57.0 PSF 65.7 PSF 142.4 PSF 57.1 PSF

Future Design Considerations 

Advantages 

Lightweight, fairly 

cheap, minimal 

formwork

Lightweight, 

fairly cheap, 

minimal 

formwork

Smallest depth, 

cheapest option, 

minimal vibrations

Lightweight, fairly 

cheap, faster 

construction

Disadvantages
Large Depth, 

vibration

Largest depth, 

vibration

Largest weight, 

requires most 

formwork

Large depth, 

difficult to fit 

rectangular panels 

in irregular shaped 

bays

Further Research N/A Yes Yes No
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Appendix A 
 

The highlighted bay was used for determination of gravity loads at a typical floor and the roof. 

This bay was used because it has the largest spans throughout the building, which results in a 

higher dead load and is thus more conservative.  
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Appendix B  
 

This diagram shows the orientation of the direction that the wind load was applied. Due to the 

irregular shape of the building, the buildings largest dimensions were used to yield a more 

conservative analysis.  
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Appendix C- Cost Estimate 
 

 

Composite Framing 

 

 

 

 

 

 

 

 

 

 

Non-Composite Framing 
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One- Way Slab 

 

 

 

 

 

 

 

 

 

 Hollow Core Plank on Wide Flanges 

 

 

 

 

 

 

 

 

 

 

 


