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• Height
– 4 Stories Over 1 Story Parking 

Garage

– 65 ft. Above Grade

• Square Footage
– 64,000 sq. ft. Total

– (4) 2,500 sq. ft. apts. per floor

• Occupancy
– Residential

• Construction
– Aug. 2006 – Fall 2007
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Building Information



Project Goals: Structural Depth

• Structural Redesign

– Design Wood Structural System to Meet Gravity 
Load, Vibration, and Deflection Criteria

– Recalculate Lateral Loads and Design Shear Walls 

– Check Effects on Foundation

– Design More Efficient First Floor

– Maintain Architectural Integrity

Ryan P. Flynn   Structural Option  Point Pleasant Apts.  

Project Goals: Breadth Topics
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• Construction Management 

– Save Money

– Reduce Construction Time

• Acoustics Considerations

– Maintain Adequate Sound Barrier from Floor to 
Floor and Between Common Walls

– Minimize Additional Cost for Sound Barrier



Existing Structural System 
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Typical Wall Section
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• Roof

– Metal Roof Trusses @ 48” o.c.

• Floors 2‐4

– Open‐Web Steel Joists @ 48” o.c.

– 1 5/16” Metal Form Deck

– 3.5” Total Depth Concrete

• 1st Floor

– 12” Thick Two‐Way Slab w/ Drop Panels

• Foundation

– 12” Thick Reinforced Concrete Foundation Walls

– 2’‐6” or 3’‐0” x 12” Deep Spread Footings

– 5” Slab On Grade 



Typical Floor Plan (Floors 2‐4)
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Proposed Wood Truss Floor System
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• Wood Floor Trusses by ALPINE

http://www.alpeng.com/Floor_Truss_Systems.html


Existing Building Loads

• Existing Gravity Loads
– Dead Loads

• Steel Joist, Metal Deck, Concrete Slab =  40 PSF

– Superimposed Dead Load
• Mechanical, Electrical, Plumbing = 5 PSF

• Ceiling Finishes = 3 PSF
• Floor Finishes = 5 PSF

– Live Loads
• Floors 2‐4, Res. Units and Corridors = 40 PSF

• Partition Allowance = 20 PSF
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• Total Dead Load = 53 PSF    Total Live Load = 60 PSF

New Building Loads
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• New Gravity Loads
– Dead Loads

• Self Weight of Floor Trusses (@ 16” o.c.) = 3 PSF

• Plywood Sheathing (3/4” Thick) = 3 PSF

• Gyp‐Crete Topping (3/4” Thick) = 6.25 PSF

– Superimposed Dead Load
• Mechanical, Electrical, Plumbing = 5 PSF

• Ceiling Finishes = 3 PSF

• Floor Finishes = 5 PSF

– Live Loads
• Floors 2‐4, Res. Units and Corridors = 40 PSF

• Partition Allowance = 20 PSF

• Total Dead Load = 26.25 PSF    Total Live Load = 60 PSF



PSL Beam Designs
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Built‐Up Headers
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Bearing Walls and Posts
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New Floor Layout for Floors 2‐4
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• Bearing Walls
– 2x6 Spruce‐Pine‐Fir, Stud Grade

– All Spaced at 16” o.c. Except for Several on First Floor

• Posts



Loads Carried to First Floor, Roof Posts
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Loads Carried to First Floor
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First Floor Redesign

• Composite Steel Beams and Girders

‐ W12x19

‐ W18x40

‐ W24x68

‐ W30x90

• Vulcraft 1.5VLR21 Metal Deck

• 4.5” Concrete Slab (Total Depth)
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RAM Model / First Floor Plan
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Existing Lateral System
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Seismic Analysis

• Building Weight

‐ Existing Structure = 5000 k

‐ Proposed Structure = 2567 k  

• Controlling Base Shear

‐ Existing Structure = 148 k 

‐ Proposed Structure = 140 k 
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Wind Loads (E‐W Direction)
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Wind Loads (N‐S Direction)
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Shear Wall Design

• Interior Shear Walls

‐ 5/8” Gypsum Wallboard, Fastened w/ 6d Cooler Nails

‐ Maximum Fastener Spacing is 7” at Edges and 12” in the Field

‐ 2x Horizontal Blocking Provided at Edges

‐ Maximum Unit Shear = 290 plf

• Exterior Walls

‐ Sheathed w/ 7/16” OSB Fastened w/ 8d Nails

‐ Fastener Spacing is 6” at Edges and 12” in the Field

‐ 2x Horizontal Blocking Provided at Edges

‐ Maximum Unit Shear = 405 plf
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Typical Shear Wall Layout
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First Floor Cost Comparison
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Floors 2‐4 Cost Comparison
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Wall Cost Comparison
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Summary of Total Savings
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Existing Construction Schedule
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Proposed Construction Schedule
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Existing Wall Assembly
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Proposed Wall Assembly
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• STC = 60+• STC = 56



Existing Floor Assembly
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Proposed Floor Assembly
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• FSTC = 59

• FIIC = 83

• 3.5” Concrete Slab

• 1 5/16” Metal Form Deck

• 16” Open‐Web Steel Joists

• Batt Insulation

• 5/8” Gypsum Hung on Resilient Channels



Were Project Goals Met?

• Wood Structural System Viable Alternative

• Design Shear Walls to Replace Braced Frames

• Foundation Still Adequately Designed

• More Efficient First Floor

• Maintain Architectural Integrity

• Save Money

• Reduce Construction Schedule

• Maintain Effective Sound Barriers
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Recommendations

• Wood Truss Floor System to Replace 
Steel Joist and Concrete Slab

• Composite Beam and Concrete Slab to 
Replace 12” Thick Two‐Way Slab at First 
Floor

• Wood Stud Walls and Shear Walls to 
Replace Metal Stud Walls and Braced 
Frames
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Other Possible Considerations
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• Roof Structure

• Balconies

• Analysis and Redesign of Foundation

• Study of Parking Grid

• Architecture Study

• Possibly Concrete Floors Throughout Building

• Mulhern and Kulp Structural Engineering, Inc. 
for Providing Plans

• Chris Scharff and Glenn Haydu for Their Help 
in the Building Selection Process

• The Staff of Mulhern and Kulp

• Dr. Hanagan and the Entire AE Faculty

• Family and Friends



Questions
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