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Building IntroductionBuilding Introduction

• Location and Site: 9th and Arch StreetLocation and Site: 9th and Arch Street
Philadelphia, PA 

• Size: 111,570 S.F.,
• Number of stories: 6 
• Completed: October 2007
• Building Use:  Mixed Use Development Housing 

Including Retail on the Ground Floor and Apartments 
on the Upper Floorson the Upper Floors.

• Total Cost: $22,646,674
• Design-Bid-BuildDesign Bid Build 



Building IntroductionBuilding Introduction

P j t T• Project Team:
– Owner - Parkway Corporation

– Architect – Blackney Hayes Architects

– Construction Manager – JJ Deluca Company Inc.

– Structural Engineer – Pennoni Associates Inc.



Existing Structural SystemExisting Structural System

• Current Structural System• Current Structural System 
– Superstructure: Load 

Bearing Walls Composed of g p
Metal Studs and Concrete 
Masonry Units

– Roof System: Steel Joists 
and Metal Deck

– Floor System: 10” Precast 
Concrete Plank with a ¾” 
C t Thi k T iConcrete Thick Topping 

– Foundation System: Grade 
Beams Bearing on Drilled 
PiPiers

Picture Courtesy of Pennoni Associates



Existing Structural SystemExisting Structural System

C t St t l S t• Current Structural System 
– Second Floor acts as a Transfer Floor

Also Present are Large Steel Moment Frames– Also Present are Large Steel Moment Frames 

Picture Courtesy of Pennoni Associates 



Existing Structural SystemExisting Structural System

L t l S t• Lateral System
– Concrete Masonry Shear Walls

Metal Stud Shear Walls– Metal Stud Shear Walls
– Large Steel Moment Frames

Pictures Courtesy of Pennoni Associates 



Goals Of RedesignGoals Of Redesign

P i G l• Primary Goal
– Eliminate the Dependency on Load Bearing Walls 

While Creating Minimal Change to Architectural 
Fl PlFloor Plans

• Secondary Goaly
– Compare Cost and Schedule of New System to 

Existing Structure 



Structural DepthStructural Depth

• Redesign of Roof System• Redesign of Roof System
– Added green roof (25 psf)
– Longest Beam Span: 34’-9” ( W14x61)
– Longest Girder: 12’-1” (W14x34)
– Columns: HSS 6x6x1/4



Structural DepthStructural Depth

• Redesign of Floor System• Redesign of Floor System
– Flex Frame 

• Combination of Precast Concrete Planks and 
O W b Di t i BOpen-Web Dissymmetric Beams
– Two Types of Dissymmetric Beams

» DB-8 and DB-9

Pictures Courtesy of Girder-Slab 



Structural DepthStructural Depth

• Redesign of Floor System• Redesign of Floor System
– Floor System

• 8” Precast Concrete Planks with 2” Concrete 
T iTopping
– Camber 1” for Span of 34’-9”

• DB 9x46
– Maximum Span: 13’
– Tributary Width: 34’

Pictures Courtesy of Girder-Slab 



Structural DepthStructural Depth

• Typical Floor Layout (Floor 3 5 6 7)• Typical Floor Layout (Floor 3,5,6,7) 



Structural DepthStructural Depth

• Redesign of Lateral System• Redesign of Lateral System
– Change of CMU Shear Walls to Cast in Place 

Concrete Shear Walls
R lt 8” C t W ll ith #5 @ 14” f– Result: 8” Concrete Walls with #5 @ 14” for 
Vertical and Horizontal Reinforcement

• Comparison of Foundation System
– Drilled Piers: Cost - $18 Per Foot for 10” Diameter
– Pile: Cost - $28 Per Foot for HP 10x42$



Structural DepthStructural Depth

• Conclusion• Conclusion
– The Roof System 

• Beam and Girder System Decreases Overall 
D th f S tDepth of System

– Floor Systemy
• Flex Frame System Eliminates Reliance on Load 

Bearing Walls

– Lateral System
• Cast in Place Shear Walls Reduce the Overall 

Thickness of the WallsThickness of the Walls 



Breadth StudiesBreadth Studies

• Construction Management• Construction Management 

– Goals of Breadth

• Compare Cost Analysis For Existing and 
Redesigned Structuresg

• Schedule Analysis of Redesign Structure vs. 
Existing Structureg



Breadth StudiesBreadth Studies

• Cost Analysis• Cost Analysis
– Comparison Considered the Second Floor Framing 

and Above
Fi t Fl d F d ti W ld b Si il f B th– First Floor and Foundation Would be Similar for Both 
System
• Existing Structure Cost:  $1,754,524 

$• Proposed System Cost: $1,760,136

• Schedule Comparisonp
• Existing Structure Time:  3 months 
• Proposed System Time: 2 months 12 days



Breadth StudiesBreadth Studies

• LEED Certification• LEED Certification 

– Goals
• To Gain a minimum of a LEED Certification (26-

32 points)
– Sustainable Sites: Could Achieve as High as 9 Sus a ab e S es Cou d c e e as g as 9

out of 14 Possible Points
– Material & Resources: Could Achieve as High 

as 10 out of 13 Possible Points



ConclusionConclusion
• Flex Frame System

– Viable AlternativeViable Alternative
• Small Impact on Architectural Floor 

Plan
• Proposed System Does Not Create a• Proposed System Does Not Create a 

Substantial Change in Cost and 
Schedule

– Cons
• Limited By Possible Precast Concrete 

Planks (Only 8”)Planks (Only 8 )
• Would Redesign Second Floor 

Framing to Reduce Members Sizes
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