Jonathan Ebersole
235 E. Farimount Ave. Apt. 102
State College, PA 16801

September 25, 2013

Dr. Linda Hanagan
Associate Professor

212 Engineering Unit A
University Park, Pa 16802

Dear Dr. Hanagan,

This document is developed to help guide you through the evaluation of a typical bay under
gravity loads and the evaluation of three alternative framing systems for the Oklahoma
University Children’s Medical Office Building. The purpose of this assignment is to evaluate a
typical bay under gravity loads and to analyze three different structural systems that I could use
in my proposal. The document contains a site plan of the building along with a list of codes and
documents used to determine the member sizes. The calculations contain the loading, existing
member analysis, and three different alternative systems. The calculations are accompanied by
sketches of existing and proposed bays. For each of the four systems, | analyzed the flexural
strength, the shear strength, and the deflections of each member. A column evaluation was
conducted for the existing system. For my three alternative systems, | chose to use non-
composite steel, composite steel, and a one way slab with beams.

Sincerely,

Jonathan Ebersole
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OU Children’s
Medical Office
Building

Jonathan Ebersole | Structural Option

http://www.engr.psu.edu/ae/thesis/portfolios/2014/jme5193/index.html

General Information

Project Team - Location: 1200 North Children’s Avenue, Oklahoma
- Owner: University Hospitals Trust City, Oklahoma

- Construction Manager: Flintco, Inc. - Occupancy: Office

- Project Architect: Miles Associates - Size: 320,000 sq. ft.

- Design Architect: Hellmuth, Obata, and Kassabaun, Inc. - Height: 12 Stories for a total of 172 ft.

- Structural Engineer: Zahl-Ford - Construction Dates: February 2007-Spring of 2009

- MEP Engineer: ZRHD, P.C. - Building Cost: $59,760,000
- Civil Engineer: Smith, Roberts, Baldischwiler, Inc. - Delivery Method: Design-Bid-Build

Architecture
- Exterior Fagade comprised of brick Veneer with large glass curtain wall on the front face of the building

- Supports Hospital with additional office space, exam rooms, and labs
- Membrane roof system with rigid insulation and light weight insulating concrete

Structural Design

- Reinforced concrete columns and beams

- 10” thick flat slab system with drop panels

- Concrete shear walls located in elevator shafts and stairwells

- Drilled pier foundation with a minimum bearing capacity of 45 KSF

Mechanical Design
- 7,500 CFM Air Handling unit occupies each floor
- Heat Exchanger is used to heat water before entering the heating coil
- 850 CFM fans are used to pressurize the stairwells

Lighting/Electrical Design
- Service voltage is 480/277 V, three phase, with 4 wires
- Voltage reduced to 120/208V, three phase, with 4 wires and supplied to each panel box
- Fluorescent lamps are used throughout the building to save energy costs
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General Information

Executive Summary

OU Children’s Medical Office Building is an office building located in Oklahoma. It is
situated next to an existing hospital and parking garage. The building houses offices,
examination rooms and labs for the expanding OU Children’s Hospital. It is the largest
free standing clinical office in the state and provides much needed medical services to the
children of Oklahoma and their families.

The structure of the building is reinforced concrete. The building uses a flat slab system
supported by columns and exterior beams. Drop panels are used at the column locations
to provide extra shear and moment capacity to the slab. The columns are supported on
piers that transfer the loads to bedrock underneath the building. The building also uses
shear walls and moment frames to resist the lateral forces.

This building provides several unique challenges that a typical office building would not
otherwise have. These include a parking garage located on the first floor, a future
helicopter pad positioned on the roof, and impact loads on lower levels for vehicle
collisions with the building. These design parameters will increase the difficulty of future
design assignments as all load cases must be analyzed.
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Figure A. Building outlined in red.

OU Children’s Medical Office Building is located on 1200 N. Children’s Avenue
Oklahoma City, Oklahoma between Stanton L. Young Blvd and N.E. 13th Street. (Refer
to figure A for site and building footprint). The building is twelve stories above grade and
is approximately 180 feet tall. The building footprint is 22,820 square feet with a total
area of 320,000 square feet. The building is positioned between an existing hospital and
existing parking structure. A large atrium connects the hospital to the office building and
parking structure but it is a future addition and not part of the original office construction.
The building is located in an urbanized area which will later impact the design for the
lateral loads.

List of Documents

For this assignment, several documents where used in order to evaluate and design the
required members. The ACI 318-02 code was used to analyze the existing structure,
whereas, the ACI 318-11 was used to design the one way slab and beams in one of my
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alternative systems. | also used examples and design aids from the sixth edition of
Reinforced Concrete Mechanics and Design written by James Wight and James
MacGregor. To design the composite decking found in two of my alternative systems, I
used the Vulcraft deck catalog. To determine the member sizes for these two systems, the
fourteenth edition of the AISC Steel Construction Manual was used. Notes from AE 401,
AE 402, AE 403 and AE 431 were also used.
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Appendix A - Floor Plan with Typical Bay and Columns

Typical bay is outlined in red. Interior and exterior columns are outlined in green.
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