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Introduction

Building Information:
- 181,000 SF dormitory for CCNY

students and faculty
- 6, 8, and 10 stories
- Located at 130th St. and

St. Nicholas Terrace, New York
- Project Cost : $59 million

Codes Used in Design:
- The Building Code of the City 

of New York
- ASCE7-05
- UBC 97



Existing Structural System

Structural Framing – Cast in place concrete



Existing Structural System

Structural Framing

8” Flat-Plate Concrete Slab

Gr 60 Reinforcement

f’c = 5,000 psi



Existing Structural System

Structural Framing

Rectangular reinforced 
concrete columns

12” – 14” diameter round 
concrete columns

f’c = 5000 psi f’c = 5000 psi



Existing Structural System

Structural Framing

12” thick reinforced concrete shear 
walls

Poured monolithically (3 floors)

2 curtains of Gr 60 reinforcement

f’c = 4000 psi



Existing Structural System

Foundations

- Bearing pressure of

40,000 psf

- Typical spread footings

for columns and grade

beams

- Mat slabs used for shear 

walls



Problem Statement

Large concrete columns in floor to ceiling corner windows



Problem Statement

Irregular grid 

Significant impact on floorplan



Proposal

-Apply a steel structure
- cantilever building corners to eliminate 

columns in windows
- create a regular grid system 

- reduce the number of  columns
- create less impact on floor plan



Structural Depth

Building redesigned in steel



Structural Depth

Gravity System



Structural Depth

Gravity System
- 2” Composite metal deck with

2 ½” concrete slab
- W10 and W12 composite infill  

beams with shear studs
- W14 – W21 girders
-W10 gravity columns

- Fireproofing provided by 
gypsum board



Structural Depth

Typical Foundation
- Spread footings like used in

existing structure
- less concrete needed for

gravity column foundations



Structural Depth

Lateral System



Structural Depth

Lateral System
- Braced frames implemented in 

stair cores



Structural Depth

Lateral System
- Braced frames implemented in 

stair cores
- Moment frames with steel angle 

kickers used elsewhere
- Placed to reduce eccentricity and 

torsional moment
- Lateral columns W12 for added 

stiffness
- Bracing provided by 2L6x6



Structural Depth

Typical Connections

Shear
Connection
- Single Angle



Structural Depth

Typical Connections

Moment
Connection
- Fully Restrained



Structural Depth

Typical Connections

Bracing
Connection



Structural Depth

Impact on Foundations
- Reduction of dead load from self weight
- Up to 46% less concrete needed for

some spread footings



Mechanical Breadth

- LEED Certification
- 26 possible points can be earned 

- sustainable site
- water efficiency
- material selection
- indoor air quality

Investigated the existing
building envelope

- R-Value = 23.5
- Q = 2.42 BTU/hr 

(1sf wall area)



Mechanical Breadth

- Proposed building envelope
- R-Value = 27.4
- Q = 2.09 BTU/hr

(1sf wall area)

- Heat loss during winter
months 14% less than
the existing building
envelope



Construction Breadth

Concrete Construction Cost and Schedule

- Duration = 140 days (28 weeks)

- Cost = $5.4 million

Source:
ICE 2000
RS Means



Construction Breadth

Steel Construction Cost and Schedule

- Duration = 95 days (19 weeks)

- Cost = $6.0 million

Source:
ICE 2000
RS Means
Primavera



Conclusion

- Recommend steel for the structure
- corner columns are eliminated in floor-to-ceiling windows
- positive impact on floor plan
- slightly higher construction cost
- 9 weeks are saved in construction duration
- steel construction is common in NYC
- less concrete needed for foundations
- potential for LEED certification
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Conclusion

QUESTIONS??
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