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Executive Summary 
 

It is the intent of this report to analyze the structural design 
procedures implemented when designing 500 W. Erie St. 
Chicago, Illinois. 
 
Building Description 

Erie on the Park is a 25 story condominium complex on W. 
Erie St. in Chicago, IL.  By using steel for the main structural 
system the architect on this project goes against the normal 
practice of using concrete as the major structural system for a 
residential high-rise building.  In doing this he allows himself 
greater flexibility when designing the layout of each of the 
tenant spaces, and provides a strong architectural statement 
with the steel chevrons punctuating the building’s façade.  
The entrance to the building is through a grand lobby with a 
30’ high ceiling.  The next four stories are part of a parking 
garage with many spaces for tenants to park their cars out of 
the elements.  The sixth floor has a fitness center and is the 
beginning of the tenant living spaces.  Floors seven through 
25 are condominiums that provide a dynamic living space 
and spectacular views of the Chicago skyline through the 
floor-to-ceiling windows. 

 
Structural Design Code 

Chicago Building Code 
 
Calculations 

When designing elements of this building I used the ASCE-7 design guide which uses 
different loadings and force distributions than the CBC.  These differences account 
for some of the discrepancies between the member sizes that exist and the ones that I 
designed.  Another reason for there to be differences is that the floor slabs were 
designed to withstand a horizontal diaphragm load of 250 PLF per bay.  When I 
designed the floor slabs of various bays I did not take this into account.  It is for these 
reasons that there is a difference between the existing structural elements and those 
that I designed. 
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Structural System 
 
Foundation 

The foundation is made-up of hardpan caissons and grade-beams.  The caissons are 
drilled up to a depth of 85’.  This depth is required to find soil with a net bearing 
pressure of 30 KSF.  The caisson shaft diameters range from 30” to 54” and the bell 
diameters range from 4’ to 11’.  The grade beams average about 36”x60” with the 
larges width being 72” and the greatest depth of 100”.  The grade beams frame into 
the caisson caps which have a minimum width of 6” larger than their respective 
caisson and a depth of 3’.  These sizes would increase to the width and depth of the 
largest grade beam framing in to them.  These three structural elements would have a 
concrete bearing capacity of f’c = 6000 psi, and use deformed rebar in accordance 
with ASTM A615. 

 
Columns 

There are concrete columns from the ground level to the third floor, an overall 
elevation of 40’.  These columns are either circular with a 30” diameter or rectangular 
with dimensions varying from 26” to 36” on each side.  The circular columns are 
toward the southern end of the building where they are only framing into concrete 
slabs. The rectangular columns are towards the northern end of the building and 
frame into a steel mezzanine half way between the ground and second floor.  The 
bearing capacity of the concrete is f’c = 8000 psi. 
 
At the third floor the concrete columns transition to steel W-shapes that continue the 
remaining 250’ to the roof.  The columns are ASTM A992 Grade 50 rolled W14 steel 
shapes.  The largest columns are W14x257 and are part of the lateral system.  The 
columns that are primarily part of the gravity system are W14x132’s at the third floor 
down to W14x61’s supporting the roof.  These columns were generally erected in two 
story lifts, which are about 21’.   

 
Floor System 

The first through third floors have a two-way, flat-slab system.  The first floor is slab-
on-grade and is 10” thick west of column line 4 and 12” thick east of column line 4.  
The second and third levels both have 12” thick slabs with 12”x24” beams running in 
the N-S direction along column lines 3 and 4 from column line E to H.  The rebar in 
these slabs and beams are epoxy coated and the beams are to have a capacity of f’c = 
6000 psi.  The mezzanine levels and floors 4-6 have steel girders and beams with a 
partially composite slab on steel deck.  The beams are typically W18x35 and span 
26’-4” in the E-W direction and the girders are W16x26 and span 18’-8” in the N-S 
direction.  The deck is 4-½” of normal weight concrete on 3” 18 gage composite steel 
decking reinforced with 6x6xW2.1xW2.1 WWF.  The seventh through 25th floors are 
steel joist construction where 14K6 joists, 2’ O.C., span 26’ between W12x108 beams 
that span 26’-4”.  A 2” slab on 0.6C26 non-composite steel deck with 
6x8xW1.4xW1.4 WWF.  The roof is comprised of W21x26 beams 8’-8” O.C. 
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spanning 26’ between W12x96 girders.  The girders in turn span 26’-4”.  On top of 
the beams is a 3” 22 gage, hot dipped galvanized steel deck. 

 
Lateral System 

The lateral system between the ground level and the third level is comprised of cast-
in-place concrete shear walls with a bearing capacity of f’c = 8000 psi.  There are two 
27’, 18” thick shear walls running in the E-W direction.  There are three running in 
the N-S direction with lengths of 26’, 29’-4”, and 52’ which are also 18” thick.  These 
walls resist the lateral loads transferred down from steel brace frames on the upper 
floors.  The braced frames, made up of W8 and W10 shapes, distribute the shear load 
through large three story triangles as seen in the façade. 

 
 

Codes and Code Requirements 
 
Building Code: 
Chicago Building Code – Volume 1 (CBC 2000) 
 
Referencing American National Standard Minimum Design Loads for Buildings and 
Other Structures ANSI-A58.1-1982 
 
Structural Concrete: 
The American Concrete Institute (ACI 318) 
 
Concrete Masonry: 
“Building Code Requirements for Concrete Masonry Structures” 
The American Concrete Institute (ACI 530) 
 
Structural Steel: 
“LRFD Specification for Structural Steel Buildings, Second Edition” 
The American Institute of Steel Construction (AISC-LRFD) 
 
 

Loads 
 
Live Loads ASCE-7  Ch 4 

Ground Floor: 100 PSF 
Parking 50 PSF 
Residential Floors 

Units 40 PSF 
Partitions 15 PSF 
Corridors 40 PSF 

Roof 25 PSF + Drift 
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Dead Loads 
Metal Deck 2-3 PSF  From Deck Catalogs 
Reinforced Concrete 150 PSF 
Steel Joists 8 PLF  From Joist Catalog 
Steel Beams Various From LRFD 
Superimposed Loads ASCE-7  Commentary Ch 3 

Ground Floor 25 PSF 
Parking  8 PSF 
Residential Floors 

Units 13 PSF 
Corridors 13 PSF 

Roof 17 PSF 
 

Lateral Loads 
Wind ASCE-7  Ch 6 

The wind pressures in the table below are due to the fact that this building is a flexible 
structure in an exposure category C. 

 
Table 5.1 Wind Pressure Distribution 

Base Shear: 
N-S Direction 735.2 kips 
E-W Direction 1075.6 kip 
 

Overturning Moment: 
N-S Direction 117240 ft-kip 
E-W Direction 172280 ft-kip 
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Seismic Loads ASCE-7  Ch 9 
Since the building was a seismic design category A, I was able to use the simplified 
analysis procedure to determine the shear distribution found in the table below. 

 
Table 5.2 Seismic Shear Distribution 

 
Base Shear 520.5 kip 
Overturning Moment 70030 ft-kip 

 
 
Earth ASCE-7  Ch 5 

This building does not have a basement level where there would be lateral earth 
pressure on a foundation wall or similar element. 

 
Snow Loads ASCE-7  Ch 7 
 
Other 

This building has not been designed for any other loading schemes, ie explosive, 
blast, anti-terrorism, etc. that I am aware of. 

 
 

Spot-Checks 
 
Through doing the spot checks I have noticed that most of the structural components in 
this building are larger than the components I designed under the given loading schemes.  
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I believe that there are a number of reasons specific to each structural system as to why I 
was designing smaller structural elements.  When designing the floor slabs my designs 
were significantly smaller than those that are existent in the building.  This is because the 
design engineer also designed the floor slabs to resist a diaphragm force per bay width of 
250 PLF, a loading scenario I did not take into account.  Using the loads of he slabs that 
are actually used in the building and the assumption that there was a 14” limit on the 
beam depth, I was able to get the same size beams and joists.  When considering the 
loads on the columns, I neglected any residual moment that lateral forces or live load 
pattern loading would cause and that’s the reason my column designs are smaller than the 
actual columns.  When calculating the wind force the CBC uses a different distribution of 
lateral forces and that’s why there is discrepancy between the size of the actual brace and 
the one I designed.  I also did not consider torsional effects or the flexibility of lower 
floors.  
 
Some of the systems in this building that I will need to check are the foundation, cladding 
system, and roof.  The foundation will have to be designed for bearing, possible up lift 
due to high water tables, and tension from the lateral systems.  The cladding system will 
have to be designed to withstand both internal and external pressures and projectiles that 
could become airborne in high winds.  I will also have to consider roof uplift and snow 
drift. 
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Appendix 
 
A1: Floor Plan 
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A2: Wind Loads 
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A3: Seismic Loads 
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A4: Spot Checks 
 

 



 

MOORE 
12 of 25 

 



 

MOORE 
13 of 25 

 



 

MOORE 
14 of 25 

 



 

MOORE 
15 of 25 

 



 

MOORE 
16 of 25 

 



 

MOORE 
17 of 25 

 



 

MOORE 
18 of 25 

 



 

MOORE 
19 of 25 

 



 

MOORE 
20 of 25 

 



 

MOORE 
21 of 25 

 



 

MOORE 
22 of 25 

Column Check 
 

 
Table A4.1 Column Axial Loads 
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