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Executive Summary          
 
 

The structural existing conditions of Sherman Plaza documented in this report have 
been compiled to provide an overview of the building’s structural system, including 
information about the required loading, design criteria and assumptions. This report is 
divided into the following main sections: the structural system description, design 
codes and assumptions, and calculations.  
 
Sherman Plaza, located in downtown Evanston, IL, is a 25 story condominium that 
includes a 54,000 square foot health club, a half acre rooftop garden, 152,000 square 
feet of retail space, and a new adjoining 1,585 car parking garage. The main structural 
system of the residential tower is reinforced cast-in-place concrete columns, shear 
walls, beams and slabs. The building is supported by a foundation of belled caissons. 
Lateral loads are resisted by both shear walls and perimeter moment frames.  
 
The overarching design code for Sherman Plaza is BOCA 1996. Other standards used 
in the design of the building that are referenced in BOCA 1996 are ASCE 7-98, AISC 
LRFD 2nd Edition 1994, and ACI 318-95. The building was originally designed using 
older versions of the code, but the new calculations will utilize the newest version.  
 
The existing conditions of the building were analyzed by calculating the gravity and 
lateral loads and by performing spot checks on typical structural elements. The wind 
loads and seismic loads were calculated using ASCE 7-02. For this report, the 
moment frames and shear walls will be considered separately in the lateral element 
check. A full lateral load distribution will be completed for Technical Assignment 3. 
A portal method analysis was used to analyze a perimeter moment frame, and a shear 
wall was analyzed by distributing the direct and eccentric forces to each wall. The 
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gravity loads were tabulated in an Excel spreadsheet. Spot checks for gravity loads 
were performed on typical floor framing members.  
 
The calculated checks of the gravity and lateral elements produced very similar 
results to their actual design. A typical two-way slab was chosen to analyze and it was 
found that it required 13#6 top bars in the short span column strip and 13#6 top bas in 
the long span column strip. The actual design called for 12#6 bars in the long span 
and 10#6 bars in the short span. The rest of the slab required the minimum design 
value of #5@12” bars. The calculated reinforcement is very similar to the actual 
design. Next, a perimeter beam was checked for flexural and torsional strength. It was 
found that the beam required 3#7 top and bottom bars, which is smaller than the 
actual beam design of 4#7 top and bottom bars. This beam, however, will also take 
lateral load, because it is a part of the perimeter moment frame. Therefore, it will 
probably require more reinforcement to take this lateral load.  
 
The portal method was used to analyze one of the perimeter moment frames, and it 
was found that the perimeter beam required 4#8 top and bottom bars. This design is 
slightly higher than the actual design of 4#7 top and bottom bars. The calculated 
design, however, was conservative, because the moment frames were made to take all 
the lateral load, without consideration of the shear walls. A shear wall was also 
checked by distributing the lateral loads according to wall rigidity. The wall was 
found to require #5@12” reinforcement, which was the same as the actual design of 
the wall.   
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Building Description          
 
 
Introduction 
 

The main structural system of the Residences of Sherman Plaza is a reinforced cast-
in-place concrete superstructure. This 25 story condominium is a complex building 
comprised of concrete columns, beams, two-way slabs, and shear walls. This report 
provides a description of the existing physical conditions of the structure of the 
building. It is intended to give a detailed introduction the building’s structural system, 
including information about the required loading, design criteria and assumptions.  
 
This report includes descriptions of the building’s foundation, floor framing, column 
grid, and lateral resisting system. The building’s design codes are listed for gravity 
and lateral conditions. In addition, elements of the structure are analyzed by spot 
checks of typical floor framing under gravity loads and a check of a lateral element. 
The gravity and lateral loads for the entire building have also been calculated. This 
information will be used in further study of this building and in a proposal for a 
building redesign.  

 
Architecture 
 

The Residences of Sherman Plaza are located in downtown Evanston, IL and provide 
residents with luxurious condominiums and many amenities, including a 54,000 
square foot health club, a half acre rooftop garden, 152,000 square feet of retail space, 
and a new adjoining 1,585 car parking garage. The parking garage is structurally 
separate from the condominium tower and therefore, will not affect the structure of 
the tower. The parking garage will, therefore, be excluded from this study. 
 
The building has a two story rectangular base containing the retail spaces and is 
topped by at 23 story L-shaped condominium tower. The building steps back on the 
third, sixth and seventh floors and the roofs of these floors are covered by an 
intensive garden. The top three stories are also stepped back and have large cast-in-
place concrete “eyebrows” covering the balconies.  
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Structural System 
 
Project Scope 
For this report, only the L-shaped condominium tower will be considered in the 
building analysis. The parking garage and the two story retail building are structurally 
separate from the condominiums and will therefore not impact the analysis of the 
tower.   
 

  
 

Plan View and 3D View of Sherman Plaza (the area to be considered in 
this report is in red.) 

 
Floor System 
The primary floor system of Sherman Plaza is reinforced concrete two-way slabs. 
There are some one-way slabs in irregular areas. The slab thickness of every floor is 
8” with the exception of the first retail floor, which has a slab thickness of 9”. The 
building is surrounded by perimeter edge beams, and there are interior edge beams 
surrounding slab openings for stairs and elevator shafts. The third and seventh floor 
framing has additional beams to account for the large loads due to the green roofs on 
those levels as the building steps back. The twenty-third floor framing also has large 
transfer girders to account for the change in the column locations for the penthouse 
levels.  
 
The slab reinforcement remains fairly constant from floor to floor on the stories 
above the two retail floors. The bay sizes, however, differ throughout the plan, which 
causes the reinforcement size to change throughout a floor. The slab is required to 
have a minimum of #6@12” top reinforcement at column strip intersections, #5@12” 
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bottom reinforcement at middle strip intersections, and  #5@12” top and bottom 
reinforcement at intersections of the column strip and middle strip. The typical floor 
of the building begins on level 8, and this floor plan is continued up to floor 22. The 
last three floors differ, because they are penthouse levels.  

 
Column Grid  
In general, the columns are lined up along a grid, but the spacing of the columns 
varies. Most bays are either 14’x14’ or 21’x21’ square bays. Column sizes on the 
ground floor vary from 18”x54” on the building perimeter to 36”x36” as a typical 
interior column size. Column sizes differ on the upper floors and vary between a 20” 
diameter circular column, a 24”x24” square interior column and a 13”x36” on the 
perimeter.  
 

 
Typical Floor Plan: Levels 8-22 

 
Mechanical Levels/Roof 
The building is topped by a two story mechanical penthouse. The columns in the 
mechanical levels fall along the same column grid as the lower floors. The slab is also 
reinforced as the typical concrete two-way slab, with #5@12” top and bottom 
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continuous reinforcement. In addition, all mechanical, plumbing, and electrical 
equipment pads must be reinforced with a minimum of one layer of 6x6-W4.0xW4.0 
W.W.F. The roof framing also has spandrel beams between columns to support 
additional mechanical equipment.  
 
Foundation 
The foundation of Sherman Plaza consists of reinforced concrete belled-caissons, 
extending to hardpan at approximately 70 feet below grade. All the caissons will bear 
on hardpan soil strata with a minimum allowable bearing capacity of 30 ksf, except 
where the drawings indicate a minimum of 50 ksf. The largest caissons have a 15’-6” 
bell diameter and a 6’-0” shaft diameter in size and are spaced at 28’-0”, in general. 
The sizes vary down to a 6’-0” bell diameter and 2’-6” shaft diameter, spaced at 
either 14’-0” or 21’-0”, in general. Above the caissons is a 5” slab-on-grade with one 
layer of 6x6-W2.1xW2.1 W.W.F. Grade beams are located underneath the building’s 
shear walls.  

 
Lateral Resisting System 
The lateral support for the building is made up of a combination of reinforced 
concrete shear walls and perimeter moment frames. There are shear walls located 
around the elevator core, near the intersection of the L-shape of the building. There is 
also a shear wall in each arm of the L-shape. The elevator core shear walls are 18” 
thick for the first six floors, 16” thick for floors 7 to 22, and 12” thick for the last 
three floors. The shear walls located in the L-shape’s arms are 18” thick for the first 
six floors, 15” for floors 7 to 12, and 12” thick for the remaining floors. The 
reinforcement for the shear walls is #5@12”, in general. The moment frames are 
made up of deep edge beams around the building’s perimeter. A typical perimeter 
beam is a 13”x36” beam with 4 #7 reinforcement bars on top and bottom.  
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Typical Plan with Lateral Elements (shear walls are in red and moment 
frames are in blue) 
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Materials            
 
 
Structural Concrete 
 

Location Concrete 
Compressive 

Strength (28-day) 

Concrete Type 

Drilled Piers 
(Caissons) 

5000 psi 145 pcf Normal 
Weight 

Foundation Walls 
and Piers/Pilasters 

5000 psi 145 pcf Normal 
Weight 

Shear Walls & Link 
Beams 

5000-7000 psi 145 pcf Normal 
Weight 

Caisson Caps & 
Grade Beams 

5000 psi 145 pcf Normal 
Weight 

Framed Slabs and 
Beams 

5000 psi 145 pcf Normal 
Weight 

Columns 5000-8000 psi 145 pcf Normal 
Weight 

Slabs-on-Grade 4000 psi 145 pcf Normal 
Weight 

Composite Steel 
Deck 

4000 psi 145 pcf Normal 
Weight 

Structural Curbs and 
Barrier Walls 

4000 psi 145 pcf Normal 
Weight 

Architectural Fills 
and Equipment Pads 

4000 psi 145 pcf Normal 
Weight 

 
Structural Steel 
 

Condition Grade and Yield Strength 
Wide Flanges ASTM A992 (Fy = 50 ksi) 
Other Rolled Shapes ASTM A572, Grade 50 (Fy=50 ksi) 
Plate Girders, Misc. Plates, Base Plates ASTM A36 (Fy = 36 ksi) 
Connection Angles Sized on the Drawings ASTM A36 (Fy = 36 ksi) 
Connection Materials Sized by the Steel Fabricator ASTM A36 or A572, Grade 50 
Miscellaneous ASTM A36 (Fy = 36 ksi) 
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Design Codes           
 

Although construction for Sherman Plaza began in December 2004, the building 
actually began to be designed about five years earlier. The project was originally 
cancelled due to lack of funding but was later restarted. Therefore, the building was 
designed using older versions of the codes. The new calculations of the existing 
conditions, however, will use the most current versions of the code. Although seismic 
loading was not considered when designing the building, this report will check the 
seismic loading.  
 
Building Code: BOCA 1996 
Minimum Design Loads: ASCE 7-98 
Structural Steel Design: AISC LRFD Second Edition, 1994 
Structural Concrete Design: ACI 318-95 
Masonry Design: ACI 530-95/ASCE 5-95/TMS 402-95 
Seismic Design: Exempted 
Wind Design: ASCE 7-98 

 
Gravity Loads 
 

The gravity loads given below are the loads used in the actual design of Sherman 
Plaza by the structural engineers. These loads follow the provisions of ASCE 7-98. 
 
 
Code Minimum Live Loads (PSF) 

 1. Minimum Roof Load:   20 
 2.  Parking Floor:    50 
 3.  Public Spaces:    100 
 4.  Corridors (1st Floor):    100 
 5.  Corridors (above 1st Floor):  80 
 6.  Residential    40 
 7.  Kitchen/Dining   100 
 8.  Lobbies    100 
 9.  Retail     100 
 10.  Light Storage    125 
 11.  Heavy Storage    250 
 12.  Canopies    75 
 13.  Sidewalks, Driveways, & Yards 250 
 14.  Stairs and Exit Ways   100 
 15.  Balconies/Terraces (Exterior)  100 
 16.  Partitions    20 
 17.  CMU Partitions   Actual Load to be Calculated. 
 

Ceiling, Mechanical, Electrical and Plumbing 10 
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Green Roof:  
 1. Plants and Soil   200 
 2.  Tree Planter Box   500 
 
Lateral Loads 
 

Structural Wind Loads 
 The following components were designed according to ASCE 7-98:  

1. Main Wind Force Resisting System 
2. Components and Cladding  
3. Roof 
4. Canopies, balconies, and parapets.   

 
Seismic Loads 

Provisions for seismic design currently do not apply in Evanston, and therefore 
were not used in the actual design of this building. This report, however, will 
perform a seismic analysis based on ASCE 7-02. 

 
Snow Loads  

 Flat Roof Snow Load (Pf)   30 psf 
 Drifts on Roof: See ASCE 7-98, Section 7 
 
 
Calculations           
 
 
Superimposed Loads 
 

The following loads will be used in the analysis of Sherman Plaza in this report. The 
superimposed live load for the typical residential floor will be assumed to be 80 psf to 
account for the 40 psf residential loading and 100 psf loading for kitchens, dining 
rooms, balconies and stairways, and an additional 20 psf for partitions. The 
superimposed dead load will account for the mechanical equipment, ceiling and floor 
finishes and other miscellaneous dead loads.  
 
  Dead Load =   15 psf 
  Live Load =   80 psf 
 
Total Superimposed Service Load = 95 psf 
Total Superimposed Factored Load = 146 psf 
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Wind Load Calculations 
 

The wind loads for Sherman Plaza were calculated using ASCE 7-02. Refer to the 
Appendix for the full calculations and assumptions for the wind load.  
 
Assumptions 
 Basic Wind Speed (Evanston, IL):   90 mph 
 Occupancy Category:    Category II 
 Exposure Category:    Category B 
 Enclosure:     Enclosed 
 Rigidity:     Each story acts as a rigid diaphragm. 
 Shape:      Approximated as a rectangle. 

 
 

 
North-South Wind Pressure Diagram   East-West Wind Pressure Diagram 
  Windward and Leeward Pressures     Windward and Leeward Pressures 
 
 



 12

 
North-South Story Forces   East-West Story Forces 
 
 

 
Seismic Load Calculations 
 

The seismic forces on Sherman Plaza were calculated using ASCE 7-02. Refer to the 
Appendix for the full calculations and seismic assumptions.  
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Seismic Story Forces 

 
Lateral Element Analysis 
 

The lateral elements in Sherman Plaza will be designed for wind loads only, because 
the seismic loads will not control. The wind loads will receive a load factor of 1.6, 
while the seismic loads will receive a factor of 1.0. A comparison between the 
factored seismic and wind story forces can be seen in Appendix A, and for every 
story, the wind forces are considerably larger than the seismic forces.  

 
Since the frames and shear walls both resist the lateral forces, the forces need to be 
distributed to each element according to its stiffness. The elements with the highest 
stiffness will receive the most load. For this report, a simplified method will be used, 
and the shear walls and frames will be analyzed separately. The moment frame will 
be analyzed using the portal method, and the shear walls will be analyzed by 
distributing the lateral loads based on the relative rigidities of each wall. The lateral 
resisting elements will be considered in more detail in Technical Assignment 3, and a 
full analysis of the distribution of loads will be performed. The values found in this 
report will be conservative, however, because the load is not being distributed to all 
lateral resisting elements.  
 
The portal method was used to analyze one of the perimeter moment frames in the 
building, as seen in the figure below. The final design of the beams included the 
lateral and gravity loads, and it was determined that the beam required 4#8 top and 
bottom bars. This calculated design is very close to the actual beam design, which 
called for 4 #7 bars, top and bottom, and 2#4 side bars. The side bars are necessary 
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when designing this beam for torsion, because the reinforcement must be spaced less 
than 12” apart. It makes sense that the calculated design is higher than the actual 
design, because this frame will receive less load when the lateral forces are 
distributed to both the shear walls and the frames. Refer to the Appendix for the full 
calculations and assumptions of the moment frame. 
 
A shear wall analysis was also performed by finding the total shear force on each wall 
due to concentric and eccentric forces. The direct forces were found by computing the 
rigidity of each wall and proportioning the shear force out according to which wall 
was the most rigid. The wall with the highest rigidity receives the most load. The 
eccentric forces were calculated by finding the building’s center of rigidity, based on 
the individual wall rigidities. The eccentric force was then found by multiplying a 
ratio based on the wall rigidity and distance to the center of rigidity by the building’s 
torsional moment due to the eccentricity. Shear wall #2 on the eighth floor was found 
to carry the most load, so a check of that wall was performed. It was found that the 
wall required #5@12” reinforcement, which is the same as the actual design of the 
wall.  
 

 
Frame Used for Portal Frame Analysis 
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Floor Framing Analysis 
 

Spot checks have been performed for typical framing members and lateral resisting 
elements to verify that the design assumptions made in this report were accurate. The 
spot checks were performed on typical members on the 8th floor, where the building’s 
typical floor plan begins. A typical interior bay was chosen for the analysis of the 
two-way slab, and a typical exterior beam was chosen for analysis. Refer to the 
Appendix for the full calculations and assumptions.   
 
 
 

        
 

Typical Exterior Beam    Typical Bay Used for Slab Check 
 
 
Beam/Slab Check 
The two-way slab on the 8th floor was checked for a typical bay. It was found that the 
slab required 12#6 top bars in the column strip and #5@12” reinforcement at the 
column strip midspan of the short direction. In the long span direction, 13#6 top bars 
are needed at the column strip, and #5@12” bars are sufficient for the column strip 
midspan top and bottom. The middle strip required the minimum reinforcement of 
#5@12” that is required by the building’s actual design. The calculated reinforcement 
is slightly higher than the actual design. The actual design called for 12#6 bars in the 
long span direction and 10#6 bars in the short direction. The calculated values are 
slightly higher, which means that they are more conservative.  

 
Next, a perimeter beam was checked for flexural and torsional strength. It was found 
that the beam required 3#7 bottom bars, 3#7 top bars and #4 stirrups @ 12”. Side bars 
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were also required. The actual design of the beam, however, found that it required 4 
#7 bottom bars, 4 #7 top bars, #4 stirrups @ 12”, and 2#4 side bars. It can be seen that 
the design reinforcement is somewhat larger than the calculated reinforcement. This 
difference is due to the fact that a large portion of the moment on the beam is due to 
the lateral forces, since this beam is used as a part of the perimeter moment frame as 
well. Therefore, it makes sense that the reinforcement is smaller when only designed 
for flexure. Refer to the portal frame analysis for the combined lateral and flexural 
moment design.  
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Appendix A           
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Appendix B            
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Appendix C          
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Appendix D           
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