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Introduction

Location

Design Team

•Owner

•Architect

•Engineer

•Contractor

Construction Dates

State Funding
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Building Statistics
106,000 Square Feet 
Building Height : 66’-4”
Mean Roof Height : 61’-4”
Floor to Floor Height:

•1st Floor : 17’-4”
•2nd – 4th Floors : 14’ – 8”

Educational and Laboratory 
Facility
Special Features: 

•Cray Supercomputer
•Automated Fire Door
•Lobby Space
•Auditorium Space
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Structural System

Gravity System
•A36 Grade Steel Frame(50 ksi in specific 
locations)
•Fully Composite Slab on Deck

20 gauge galvanized steel deck 3” deep with 
3 ¼” lightweight concrete topping

Lateral System
•Concrete Shear Walls

12” thick reinforced concrete shear walls, #5 
@ 8” EW EF

•Location of Walls and Connection Methods
•Moment Frame
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Problem Statement

•Mechanical Equipment Location

•Height Restrictions 

•Architectural Appearance

•Lateral Considerations

•Full Basement Added to Accommodate Equipment

•Delayed Construction

•Increased Cost
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Proposed Solution

•Eliminate the Basement Space

•Reduce Mean Roof Height

Change to a more shallow floor system

Increase steel strength to 50 ksi steel

Maintain same floor to ceiling height

•Place Air Handling Units on the Roof

•Increase the Height of the Parapet Walls to Mask the Units

•Alter the façade as needed
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Summary of Design

•Pre-stressed Hollow Core Plank design for 
10’ to 20’ spans

(Nitterhouse Concrete Products) 

•Steel Design by RAM Structural

•Lateral Analysis in concordance with ASCE 
7-05

•Parapet Design in concordance with Masonry 
Design Guide
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Hollow Core Plank

•Design Tables

•Loads Applied

•Connection Method
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Steel Frame

•General Changes Made to 
Steel Frame

•Loads Applied (specifically at 
roof level)

•Summary of Differences 
between   New and Existing
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Lateral System

•Lateral Analysis Performed According to ASCE 7-05

•Higher Shear Forces Found at Roof Level

•Shear Walls analyzed to be reused

•Shear Walls found Acceptable

•Moment Frame in Southern Wall left as well

•Problems at Roof level
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Parapet Design

•Design Height  : 8’-6”

•Analyzed as a Cantilevered Wall

•8” CMU fully grouted

•Found to need #6 @ 40” to resist wind loading

•Seismic Loads at roof level
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Façade Alterations

••Remove 3 courses of Brick at each LevelRemove 3 courses of Brick at each Level

••Add Brick or PreAdd Brick or Pre--cast Panel to Parapetcast Panel to Parapet

••Adjust Window Levels in PreAdjust Window Levels in Pre--cast Panelscast Panels
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Effects of Design on Breadth Areas

•New AHU’s needed

•Placement of Equipment

•Impact on Ductwork

•Cost
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Selection Guide

State College Wind Rose
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Cost Analysis

(According to R.S. Means and Costworks)
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Conclusions

•Solution is feasible

•May not have been the most practical

•Created additional problems to fix the original problem

•Overall an educational experience
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Questions???????


