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Use: Student Housing

Size: 170,000 sq. ft.

Stories: 9

Height: 87 ft.

Construction: September 2014 – July 2016

Towson University: Owner

Whiting Turner Contracting: General Contractor and CM

Ayers/Saint/Gross: Architect

Hope Furrer Associates: Structural Engineer

3



West Village Housing Phases III & IV
Towson, Maryland

Building Introduction
Site Plan | Existing Gravity | Existing Lateral

Proposal
Purpose | Solution

Construction Breadth
Critical Path Schedule | Cost Analysis

Redesigned Lateral System
Buckling Restrained Braced Frames | COM/COR 

Redesigned Gravity System
Hollow Core Plank | Steel Columns | Steel Beams

Conclusion
Comparison

= Banded Tendons = Uniformly Distributed Tendons

Existing Gravity System

 8” thick slab

 Two-way post-tensioned flat plate

 24” x 24” Concrete columns 

Typical Bay

Typical Loading

17’-0” 27’-0”

2
4
’-
0
”

Loading Typical Floor Typical Roof Penthouse

Dead Load 108 123 150

Live Load 55 30 100

Total Load 163 153 250
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Existing Lateral System

 (10) 12” thick concrete shear walls 

 Located around stair and elevators

 Vary in height due to penthouse 
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Three main questions

 What could be bettered with the project by changing the 

structural system?

 Is this alternative feasible?

 What are the impacts?

 Benefits & repercussions
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Proposed System

 Precast hollow core planks

 Non-composite steel 

 Braced frames

Goals

 Reduce project schedule

 Cost efficient system
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Hollow-Core Planks

Steel Columns

Non-Composite Beams

8



West Village Housing Phases III & IV
Towson, Maryland

Building Introduction
Site Plan | Existing Gravity | Existing Lateral

Proposal
Purpose | Solution

Construction Breadth
Critical Path Schedule | Cost Analysis

Redesigned Lateral System
Buckling Restrained Braced Frames | COM/COR 

Redesigned Gravity System
Hollow Core Plank | Steel Columns | Steel Beams

Conclusion
Comparison

Elematic precast hollow core planks

 8” thick, 2” topping

 4’ wide

 5,000 psi concrete strength

 79psf

 Reduced from 108 psf

Connection detail

 Transfers diaphragm forces

 Lateral bracing

 Grout adds stiffness
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Column sizes

• Column depth constant through building height

• Spliced every two floors

• Exterior: W 12x53, W 12x40

• Interior: W 12x65, W 12x53

Shifting columns

• Optimizing steel performance

• Minimal architectural changes

Proposed columns Existing columns
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27’-0” 17’-0”

24’-0”

8’-0”

Typical Bay

 Shifted columns eliminates transfer beams

 Beam depth 14” maintained throughout 

 Deflection controlled majority of beam sizes

 Designed for 2 hour fire rating

Column sizes
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Drift Check

 Allowable Drift Δ = H/400

= 2.88”

 RAM Output Wind    = 2.47”

Seismic = 0.80”

8th Floor
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Selected Design

• Columns:  W 12x40

• Beams: W 8x10

• Braces: W 8x21
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CoreBrace

• Stiffness factors vary

• Bolted lug connection

Buckling Restrained Braced Frame Advantages

• Field tolerances 

• Fast and efficient frame erection

• Response modification coefficient, R, of 8

• Provides member ductility

• Less imbalance of tension and compression forces

Courtesy of CoreBrace.com
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Lateral Brace Location

• COM/COR 4ft apart, x-direction

• Reducing lateral torsion

• Appropriate stiffness
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Construction Breadth

• Is the schedule reduced?

• Has money been saved?

• What else can be done?

Acoustical Breadth

• Has sound transmission been 

improved?

• How are residents effected?
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Critical Path Schedule Analysis

• Original structural system: 7 Months

• 8 work days per floor

• Proposed structural system: 3.5 Months

• 7 work days per floor

• Multiple floors a day

Sept 1May 1 July 15May 15

16



West Village Housing Phases III & IV
Towson, Maryland

Building Introduction
Site Plan | Existing Gravity | Existing Lateral

Proposal
Purpose | Solution

Construction Breadth
Critical Path Schedule | Cost Analysis

Redesigned Lateral System
Buckling Restrained Braced Frames | COM/COR 

Redesigned Gravity System
Hollow Core Plank | Steel Columns | Steel Beams

Conclusion
Comparison

Techniques to fast track schedule

• Utilize sequencing to advance schedule

• Zoning assures an efficient work environment

• Constructability

Proposed Zoning Diagram
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Gravity Lateral

Cost Comparison

Proposed Existing

Gravity Lateral

% Savings 23.5 -

% Increase - 21.5

15%

Net Savings 

Area Under 

Analysis

Sq. Ft.
Lateral 

Element

Additional Savings

 Early Student Move-in

 Summer semester tuition
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Three main questions

 What could be bettered with the project by changing the 

structural system?

 Is this alternative feasible?

 What are the impacts?

 Benefits & repercussions

Resulting answers

 Lighter weight structure

 Stiffer lateral elements

 Schedule/cost reduction

 Reduced column sizes 

 Efficient 

 Constructability

 Pros and Cons

Benefits Repercussions

Quick installation Lateral brace cost

Off site production Fire proofing

Structural integrity Shifting architecture

Acoustical 
performance
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BRBF Design procedure

 Define appropriate BRB modeling

 Determine required brace strength

 Check drift

 Determine brace displacements

 Conduct tests and add stiffness 

factors

 Calculate required strength of 

columns, beams and connections 

based on BRB strengths
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