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Welcome 

global village introduction 
 

• $57.5 million project 

• 122,000 square feet 

• residential / commercial 

• 4 stories + mech. penthouse 

• 62.5 feet tall 

• march 2009 – sept. 2009 

• LEED Gold certified 

project team 
 

• owner | rochester institute of technology 

• architect | arc 

• cm at risk | the pike company 

• civil | erdman anthony 

• structural | lemessurier consultants 

• mechanical | ibc engineering 

• lighting / electrical | lam partners 
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• european-inspired complex 

• incorporates different themes and materials to 

represent different regions from around the world 

• unique shape creates an outdoor heated courtyard  

• façade made up of cement fiber board, brick 

masonry veneer, and aluminum clad windows 
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ground – 3rd floor 
 

• 3¼” lightweight concrete on 3” 

composite metal decking 

• typ. beams: W16x31 

• typ. girders: W21x44 

• typ. bay size: 29’ x 32’ 

• 6” concrete on-grade slab 

• isolated spread and continuous strip 

footings 

4th floor - roof 
 

• wood framing: 2-2x6 @ 16” wood studs 

typ. 

• wood floor construction: 16” LPI Plus 

42 @16” typ. 
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ground – 3rd floor 
 

• concentrically braced 

frames in both 

directions 

• HSS7x7x½ typ. 

 

4th floor - roof 
 

• wood stud shear walls 

• 2x4 @ 16” wood studs 

and sheathing typ. 
SW7 

Fourth Floor 

WB-5 

Second Floor 

Problem Statement Arch. Breadth 



Problem Statement & Solution Existing Structure Architecture Arch. Breadth Structural Depth 

Christopher VandeLogt         |         Structural Option Senior Thesis Final             |            Dr. Linda Hanagan RIT’s  Global Village Building 400      |      Rochester, New York 

problem statement 
 

• two different structural systems 

produces a complicated design and 

more firms need to be involved 

• two different lateral systems used 

breadth topics 
 

• architecture – analyze changes due to 

new structural system and create new 

plans if necessary 

• construction management – study of on-

campus residential buildings and cost 

analysis 

proposed solution 
 

• structure building entirely out of reinforced 

concrete through the use of a flat plate system 

• use moment connections to resist lateral loads 

• configure structural system as best as possible not 

to alter existing architecture or floor plans 
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column layout 
 

• column placements chosen based on 

3rd floor as to not affect residential 

floor plan best as possible 

• bay widths in between 15’ and 25’ to 

be efficient for a flat plate system 

• column centers vary a distance no 

more than 10% of span from column 

line 

 

*columns highlighted in green denote a required change in  

  floor plan or architecture 
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affected spaces 
 

• 15 areas in total located on 3rd floor,  

8 columns affect fan coil unit areas,   

6 columns affect bathroom spaces, 

and 1 column affects corridor space 

• entire second floor altered 

 
before 

after 

before after 

Structural Depth Conclusion 
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affected spaces 
 

• 15 areas in total located on 3rd floor,  

8 columns affect fan coil unit areas,   

6 columns affect bathroom spaces, 

and 1 column affects corridor space 

• entire second floor altered 

 

before after 

Structural Depth Conclusion 
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column size 
 

• 20” x 20” with (8) #10 bars spaced equally 

• ground columns on grid lines F-2 and F-1 analyzed 

• panel size: 19.5’ x 18’ (maximum) 

• size controlled due to unbalanced moments by 

eccentricity of shear 

• total compressive force applied: 437 kips 

• maximum bending moment: 121 ft-kips 

live loads 
 

• 100 psf: 2nd floor 

• 40 psf: 3rd and 4th floors 

• 150 psf / 30 psf: mech. penthouse 

• 20 psf: roof 

super-imposed dead loads 
 

• 35 psf: SDL, MEP, partitions, ceiling 

• 106 psf: 8½“slab self weight 

• 18 psf: roofing 
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slab reinforcement design 
 

• direct design method used 

• numbers refer to the amount of #5 bars that are 

equally spaced over the distance given 

• note: bars spanning in the long direction are 

placed lower in slab than the bars in the short 

direction 

slab thickness 
 

• 8½“ thick reinforced slab 

• maximum clear span: 18’-4” 

• 8¼” calculated using equations from 

Section 9.5.3 of ACI 318-08 but due 

to inadequate deflection checks, 

thickness raised and adequacy 

verified 

• max deflection: .448” 

• ACI Table 9.5b limit: .500” 

 

 

 

Conclusion Questions 



Depth – Gravity Redesign Arch. Breadth Problem Statement 

Christopher VandeLogt         |         Structural Option Senior Thesis Final             |            Dr. Linda Hanagan RIT’s  Global Village Building 400      |      Rochester, New York 

Conclusion Questions 
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ETABS model 
 

• columns modeled as found and slab 

modeled as a rigid diaphragm with the 

weight of each floor 

• 0.7 Ig multiplied applied to columns 

according to Section 10.10.4.1 of   

ACI 318-08 

assumptions 
 

• rectangular prism with dimensions 223’ x 53’ x58’ 

• same ground to roof height on each side of 

building 

• concrete beams were modeled to represent 

moment connections 

Conclusion Questions 
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applied loads 
 

• eight different load cases were input into ETABS 

model 

• ASCE Standard 7-10 used 

• controlling case in x-direction: seismic 

• controlling case in y-direction: wind load case 2 

Conclusion Questions 
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lateral drift 
 

• seismic drift check: .015hsx 

• wind story drift check: hsx/400 

overturning moment 
 

• wind loads controlled creating a 

maximum overturning moment of 14,032 

ft-kips 

• resisting moment of building: 254,445 ft-

kips 

Conclusion Questions 
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moment connection design 
 

• lateral load moments added to unbalanced 

moment transferred by flexure due to gravity loads 

• required reinforcement analyzed using total 

moment 

• numbers refer to the amount of #5 bars that are 

equally spaced over the distance given 

lateral load moments 
 

• found using ETABS model 

 

 

 

Conclusion Questions 
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Conclusion Questions 
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advantages 
 

• building more durable and lower 

maintenance costs 

• improved fire rating and sound 

proofing 

• stiffer structure produced 

• less construction waste 

• fewer firms involved 

disadvantages 
 

• structure cost was estimated at around 

triple the existing structure cost 

• increased field labor 

overall 
 

• due to budget constraints, this system would not 

be permitted due to high upfront costs 
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stairwell corner design 
 

• preliminary sizes and reinforcement given 

 

live loads 
 

• 100 psf: 2nd floor 

super-imposed dead loads 
 

• 35 psf: SDL, MEP, partitions, ceiling 

• 106 psf: 8½“slab self weight 


