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The Pennsylvania State University

Dept. of Architectural Engineering

Heather Sustersic

Professor of Architectural Engineering
213 Engineering Unit A

University Park, Pa 16802

Heather Sustersic,

The following is the technical three submittal of my structural thesis. It contains spot
checks for gravity loads, and three different alternate gravity systems. It shows spot
analysis of the existing two way slab and gravity checks for a typical interior and exterior
column. Also this tech report shows the design of a one way slab, post tensioned two way
slab and a steel composite deck for a typical bay. [ hope that you enjoy reading my findings
and I look forward to hearing back from you.

Thank you,

Sincerely,

Christopher Cioffi



PRINCE FREDERICK HALL

College Park, Maryland 20742

General Information

Occupancy:
Multi-use Dormitory
Construction dates:
May 2012- Aug 2014
Approximate Size:
185 500sf
Stories: 7 Stories, 1
underground

Christopher Cioffi Structural Option

Owner: The University of Construction material: Cast
Maryland in place concrete
Architect: WDG Architecture Slab System: 2-way slab
PLLC with typical depth 9 inches
Contractor: Clark Construdcion Lateral System: 7 Concrete
LLC shear walls
Civil Engineer: Site Resources Columns: Multi- sized
Inc. square concrete columns,
Structural Engineer: Cagley & rebar reinforced.
Associates Inc. Foundation: Mix of spread
footers and strip footers.

MEP Systems

Mechanical: There are 2 roof top units and 6 air handling units. The 6
air handling units run with economizers and distribute to the VAV
system for ventilation. There are also 2 main chillers for the building.
Lighting: Lighting for public corridor spaces is controlled by occupancy
sensors to reduce power consumption. Outdoor lighting system turns
on at dusk to conserve as well. Typical lighting in the dorm rooms are
fluorescent ceiling fixtures controlled by the occupant.

Fire Suppression: The whole building is protected with fully-automatic
sprinkler standpipes. Dry stand pipes are used in areas where it can
become below forty degrees Fahrenheit.

CPEP SITE: http://www . engr.psu.edu/ae,
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GENERAL INFORMATION

Executive Summary

The purpose of this technical report is to establish an understanding of Prince
Frederick Hall’s structural and existing features. Prince Frederick Hall is nestled at the
heart of The University of Maryland’s campus and is a multi-use dormitory building
consisting of living and office spaces. This document provides an overview of all the
structural components designed by Cagley & Associates Inc. including general floor
framing, structural slabs, shear wall, and the foundation system. Integration of all
structural components is explained and elaborated upon. The pictures and images
(unless otherwise noted) are the property of The University of Maryland and WDG
Architecture PLLC and are being used solely for educational purposes.

Site Plan and Location of Building

Caroline Hall

opdaivd

Prince Frederick Hall




Documents Used for Analysis and Design

e ASCE 7-08

e ASCE7-10

e ACI318-08

e ACI318-11

e AISC 14t Edition

e PCA Design Aids

e Reinforced Concrete Mechanics and Design, Sixth Edition. Wight
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TYPICAL MEMBER SPOT CHECKS FOR GRAVITY LOADS

Typical Floor Bay Being Analyzed
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Alternative System:
One Way Slab Design
With Reinforced Beams
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Alternative System:

Two- Way Post Tensioned
Slab Design

TWO WAY LOAD BALANCING
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Alternative System:

Composite Floor System
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Cost Analysis and

Comparison of the Existing

Comparison
Conditions

Slab Self Weight
(psf)

Slab Depth
(Inches)

Bay Area (sft)

Weight Per Typ
Bay (Kips)

Fire rating
Cost Per Sf

Constructability

and New Design

Two-Way

Slab System
with Shear

Caps

100

354

2 Hours

517.05

N/A

One-Way Slab with Post-Tension

Reinforced Beams Concrete Two-Way

Slab

11

2 Hours

$19.65

Moderate

210

2 Hours

$17.65

Moderate

Composite Decking System
with Steel Framing

a9

147

2 Hours

$14.43

Easy
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Prince Frederick Hall
College Park, MD

Technical Report 3 Presentation
Christopher Cioffi

Structural Option

Advisor: Heather Sustersic

General Information:

» Location: College Park, Maryland

» Occupancy: Multi-Purpose

M

» CM: Clark Construction

~

“CAGLEY

Dormitory
Size: 185,0000 Gross Square Feet
» Architect: WDG Architecture

» Structural: Cagley and Associates

3
Tassociates




TYPICAL BAY STUDIED:

»3"to 7 Floors
» Apartments
»Egress
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Existing System:
» 2 way flat plate slab with shear caps
» 8” Slab

» 4” shear caps around columns extending 6” on
each side

» #4 Rebar Bottom Mat spaced 21” o.c. both
directions




Two-Way Slab Spot Check:
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Punching Shear Checks on Shear Caps




Interior Column and Exterior Column Gravity Check:

Interior (H1.8)

Location ‘ Pn(K) \ ©Pn(K) i Pass/Fail
4t Floor 839.2 1296.3 Pass
2" Floor 1244.7 1557.92 Pass
1%t Floor 1606 2531°7 Pass
Ground 1901.3 2531.7 Pass

Interior Column and Exterior Column Gravity Check:

Exterior Column:

17
30"
Location ‘ Pn(K) ‘ dPn(K) Pass/Fail
4t Floor 589 815.5 Pass
2" Floor 888 1069.1 Pass
1t Floor 1105 1069 Pass

Ground 1478 1069.1 Fail




One Way Slab System With Reinforced Beams:

Post Tensioned Two Way Slab:

15 Tendons Per Bay

Interior Supports: 7#4 bars top
Exterior Supports:

% 4#4 bars top

Middle:

8#4 Bars top
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Composite Floor System:

Decking: Vulcraft 2VLI
20

3 Span11'2”
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Cost Analysis:

Comparison Two-Way One-Way Slab with Post-Tension
Conditions Slab System Reinforced Beams Concrete Two-Way

Composite Decking System

with Steel Framing
with Shear Slab

Caps

Slab Self Weight

(psf)

Slab Depth 8 11 8 4
(Inches)

Bay Area (sft) 3500 3500 3500 3500
Weight Per Typ 354 484 210 147
Bay (Kips)

Fire rating 2 Hours 2 Hours 2 Hours 2 Hours
Cost Per Sf $17.05 $19.65 $17.65 $14.43
Constructability N/A Moderate Moderate Easy




Most Feasible Design:

Composite Decking System with Steel Framing

Maximizes floor to floor height

Minimum cost per square foot

Easy to construct

Takes the least amount of time to construct (time
management)

Weight less- less steel used, smaller column sizes




