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Project InfoProject Info
Building Statistics

3 Stories + Partial Basement

102,000 ft2

Building Uses

Construction Team

Einhorn Yaffee Prescott Architecture & Engineering P.C.

Turner Construction

Construction Schedule

November 2005 – June 2007

Total Project Cost

Approx. $40 Million

Structural Systems

Superstructure

Foundations

Lateral Force Resisting System

Vierendeel Truss
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Depth Topic I Depth Topic I •• Lateral Force Resisting SystemLateral Force Resisting System

Existing System

10 Steel Braced Frames

Analysis Methods

2-D Models:  SAP2000

Equivalent Lateral Force Method: ASCE7-02

Frame Forces:  MS Excel
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Depth Topic I Depth Topic I •• Lateral Force Resisting SystemLateral Force Resisting System
Existing System
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Depth Topic 1 Depth Topic 1 •• Lateral Force Resisting SystemLateral Force Resisting System
New Streamlined System
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Depth Topic I Depth Topic I •• Lateral Force Resisting SystemLateral Force Resisting System

New Streamlined System

6 Steel Braced Frames

Streamlined System Evaluation

System Strength Capacity

Total Drift Limit: L/400

Raw Material Quantities & Cost
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Breadth Topic Breadth Topic •• CM EvaluationCM Evaluation
Lateral Force Resisting Systems

Raw Materials Construction Cost

Structural Steel Savings: 7.7 tons

Weld Material Savings: 43.1 lbs

Cost Savings: $18,000

Ann & Richard Barshinger
Life Science & Philosophy Building
Franklin & Marshall College • Lancaster, PA

Michael A. Hebert
Structural Option

Spring 2006



Depth Topic II Depth Topic II •• FoundationsFoundations

Existing System - Shallow Spread Footings

Ann & Richard Barshinger
Life Science & Philosophy Building
Franklin & Marshall College • Lancaster, PA

Michael A. Hebert
Structural Option

Spring 2006



Depth Topic II Depth Topic II •• FoundationsFoundations

Subsurface Conditions
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Depth Topic II Depth Topic II •• FoundationsFoundations

Subsurface Conditions
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Depth Topic II Depth Topic II •• FoundationsFoundations

New System - Drilled Concrete Piers

Design Procedure: Principles of Foundation Engineering, 5th Ed.

New System Evaluation: Cost & Raw Material Quantities

Foundation Loads: 1.2D + 1.0E + 0.5L + 0.2S
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Breadth Topic Breadth Topic •• CM EvaluationCM Evaluation

Foundation Systems

Raw Material Quantities

Existing System New System

Concrete Savings: 400 yd3

Steel Rebar Savings: 55.5 ft3
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Breadth Topic Breadth Topic •• CM EvaluationCM Evaluation

Existing System New System

Additional Cost: $162,000

Foundation Systems

Construction Costs – R.S. Means 2006
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Depth Topic III Depth Topic III •• Long Span OptionsLong Span Options

Existing System – Vierendeel Truss
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Depth Topic III Depth Topic III •• Long Span OptionsLong Span Options

New System – Long Span Steel Joists

System Design

RAM Structural System

New Columbia Joist Catalog

New System Evaluation

Architectural Impact

Mechanical Impact – HVAC Ducts
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Breadth Topic Breadth Topic •• Architectural ImpactArchitectural Impact

Vierendeel Truss System
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Breadth Topic Breadth Topic •• Architectural ImpactArchitectural Impact

Long Span Steel Joists
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Breadth Topic Breadth Topic •• Mechanical ImpactMechanical Impact

HVAC Duct Sizes

Partial HVAC Ductwork Plans

First Floor Second Floor
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Conclusions & RecommendationsConclusions & Recommendations

The lateral force resisting system can be safely reduced from 10
frames to 6 frames for a estimated savings of $18,000.

A drilled pier foundation system is not a cost efficient replacement 
for the spread footing system.

The Vierendeel truss is extremely effective and efficient for 
carrying significant loads over a large span.
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Questions???Questions???



Thank YouThank You



Welded Brace Connections

Existing System
New System


