Letter of Transmittal
October 17, 2014

Heather Sustersic
had132@psu.edu
Enclosed: Technical Report 3

Dear Professor Sustersic,

The following technical report was written to fulfill the requirements of AE 481W- Structural
Technical Report 3.

This report includes a structural analysis of the existing floor system in the Corporate
Headquarters. The analysis includes an evaluation of a typical floor bay’s framing under gravity
loads, as well as an evaluation of both an interior and exterior column under the same gravity
loads.

Additionally, Technical Report 3 includes the design and analysis of three alternate framing
options for the bay examined previously. The calculations were performed to size members as
well as check strength and deflection. These systems will be considered as potential options for
the structural redesign to be performed next semester.

Thank you for taking the time to review this report; | look forward to discussing it with you in
the future.

Sincerely,


mailto:had132@psu.edu
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Executive Summary

The Corporate Headquarters, located in the Great Lakes Region of the United States, is a
new 5 story office and retail space designed to serve as new home base for an established and
successful US based company. The building's architecture was designed to mirror its
surrounding buildings, namely, the newer retail area situated directly to the north of the
building. In keeping with that building style, the Corporate Headquarters features a fagade of
glass and face brick, construction crews broke ground on the roughly 660,000 SF building in

August 2014 and have a projected completion date of Spring 2016.

A challenge in the design of the Corporate Headquarters is the poor existing soil
conditions on part of the site. To remedy this problem, aggregate piers will be pushed down
below foundation level for the column spread footings and piers to sit upon. In addition to the

spread footings, a large portion of the building features slab on grade and a few grade beams.

The floor system in floors 2-5 is a composite floor framing structure consisting of metal
deck on top of steel wide flange members. Average bays are rectangular and have slight
variation in size although average sizes are around 38’ and beams typically span 40’. The

primary lateral system of the building is HSS braced frames near the building’s core.

The primary loading conditions considered in the design of this structure were live
loads, dead loads, snow loads, wind loads, seismic loads, and soil loads. To consider these
loading conditions, the 2011 Ohio Building Code was set as primary design criteria. 2011 Ohio

Building Code adopts IBC 2009, which references ASCE 7-05.

The following report will provide further information on these topics.
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CORPORATE HEADQUARTERS

Due to security reasons, location maps are not currently permitted. Further consultation

with the owner to follow for subsequent technical reports.

Site Plan and Location

Building Location: Great Lakes Region, U.S.A.

-exact location map not permitted

Site Map

.
i
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Documents Used to Create This Report

Ohio Building Code 2011
-incorporates IBC 2009

American Society of Civil Engineers

-ASCE 7-05: Minimum Design Loads for Buildings
Corporate Headquarters
-Construction Documents

-Technical Specifications

Vulcraft Deck Catalog

-product manual

Boise- Cascase

-Weight of Building Materials Technical Note

American Concrete Institute

-ACI-318-11: Building Code Requirements for Structural Concrete
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Gravity Load Calculations
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Gravity Spot Checks
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Structural Redesign 2: One-Way Concrete Slab
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System Comparisons
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M. Julia Haverty
Technical Report 3
System Comparisons

Gravity Floor Systems
Composite Steel | Non-Composite Steel | One-Way Concrete 5lab| Two-Way Concrete Slab

Architectural Considerations
Maximum Depth 29" 45" 19" 15"
Fire Protection Needed yes yes no no
2 hr fire rating achieved? yes yes yes yes
System Statistics
Comparative Cost to Existing - higher lower relatively similar
System Weight 50.37 PSF 54.46 PSF 182 PSF 181.25 PSF
durability fair fair good good
Future Design Considerations
Concrete Shear Walls - yes yes yes
Steel Moment Frame - yes no no
Steel Braced Frame yes yes no no

Max floor to . . . similar price to existing,

o i relatively light, many | not very expensive, no . i
ceiling height, i ) i no fire protection

A i lateral system choices| fire protection needed
Advantages light weight necessary

reguires fire . .

] expensive, requires
protection, fire protection, very Heavy system Heavy system
vibrations may be deep

Disadvantages an issue
Viable Option N/A Yes Mo Yes
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GRAVITY LOAD CHLCULATIONS
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Typial Floor oy Loading

Floor corstruction (ross Section
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Non- T\,}pical Loading ConditionS
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Ttggi(nl Exterior Wall Laad

Typical Cayity wall Section
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SNoW LoAD CALCULATIONS
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2
Load Determinahon
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. 4
Slab Moment Deternuunation
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