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Executive Summary 
 

It is the intent of this report to analyze the lateral force resisting 
system implemented when designing 500 W. Erie St. Chicago, 
Illinois, under wind and seismic loading. 
 
Lateral System Description 

Erie on the Park is a 25 story condominium complex on W. 
Erie St. in Chicago, IL.  It uses a number of three story shear 
walls at the base that transfer to steel braced frames after the 
third floor. Two of the concrete shear walls are aligned in the 
East-West (short) direction of the building and three are in 
the North-South direction.  All for these shear walls are at 
least 26’ long, 18” thick and made of concrete with a 28 day 
compressive strength of 8000 psi.  The steel braced frames 
continue through the remaining 22 stories are aligned two in 
each direction symmetric about the center of gravity of the 
floor slabs.  Two of these braced frames can be seen in the 
building’s East and West façades.  All the braced frames are 
designed using large three story chevron braces that transfer 
the shear load down over a wider area and thus are stiffer 
than braces that only span column bay.  Having the braces 
extend over three stories also allows for a greater flexibility 
of the floor layouts because the braces are not crossing 
between the floors in the same place on every floor. 

 
Structural Design Code 

Chicago Building Code 
ASCE-7 2002 
IBC 2000 

 
Conclusions 

During the check of the lateral systems of ‘Erie on the Park’ I relied heavily on 
ASCE-7-02 for determining the forces attributed to the wind and seismic loading 
cases as well as for how to distribute the loads that I found to the building elements.  
This caused some minor discrepancies with the design that was used for the building 
since it was designed under the Chicago Building Code which outlines different ways 
to account for the wind and seismic loads.   
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Introduction 
 
‘Erie on the Park’ is a 25 story, 292’ condominium complex located in the River North 
section of Chicago, IL.  The foundation system of this building is drilled caissons that 
were drilled to a depth of 85’ below grade to rest on soil with an allowable bearing 
strength of 30 KSF.  These caissons are tied together at the top with grade beams that are 
up to 100” deep.  The gravity force resisting systems of this building change as you go 
higher in the building.  The ground, 2nd, and 3rd levels are two-way flat-plate concrete 
slabs resting on cast-in-place concrete columns and walls.  Above the third floor the 
gravity system transitions to steel.  The 4th, 5th, and 6th levels are partially composite slab 
on metal deck and steel beams.  The 7th through 25th floors are constructed of concrete 
slabs on metal deck resting on 14” open-web metal joists.  The floor systems of the 4th 
through 25th floors transfer their loads to steel columns which transfer the load vertically 
through the building. 
 
For the purpose of this report I used ASCE-7-02 to determine the wind and seismic 
loading on the lateral system of ‘Erie on the Park’ even though under the Chicago 
Building Code (CBC) it says to neglect the effect of seismic loading when designing the 
building.  When modeling this building in ETABS, I used ASCE-7-98 as well as a user 
defined loading case for determining the wind loading and IBC 2000 for determining the 
seismic loading conditions.   
 
 

Lateral System 
 
The lateral system of ‘Erie on the Park’ is comprised of two different systems, concrete 
shear walls that go from the ground to the third floor and steel braced frames that run 
from the third floor to the roof. The shear walls between the ground level and the third 
level are constructed of cast-in-place concrete shear walls with a 28 day compressive 
strength 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.  There are concrete columns that incorporated into the shear 
walls that take the axial loads from the steel columns above. This allows the walls to 
resist just the shear loads transferred down from steel brace frames on the upper floors.   
 

   
 Figure 1: Shear wall location Figure 2: Brace frame location 
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There are four braced frames used on the upper stories 
to resist the lateral loads, caused by wind and seismic 
forces. Two of them run in the north-south direction 
across the entire width of the building and two of them 
run east-west and can be seen in the design of the 
building’s façade. The braces were designed as large 
three story chevrons that would distribute the shear 
load down from one floor to the next.  The diagonal 
braces are W8 and W10 shapes, the horizontal beams 
are W12 shapes and the columns are W14 shapes that 
carry both gravity loads and the axial forces of the 
braces.   
 
 
 Figure 3: Steel brace design 
 

Lateral Loads 
 
Wind ASCE-7-02  Ch 6 

When considering the wind loads that act on ‘Erie on the Park’ I found that the wind 
pressures are distributed along the height of the building as seen in Table 1 below.  I 
assumed that the building was in an exposure category B region.  A determination of 
the building’s rigidity as per ASCE-7-02 section 9.5.5 showed that this building is 
flexible and has a fundamental period 1.41 Hz.  The wind pressures were taken and 
applied to the floor diaphragms based on loading cases 1 and 3 from ASCE-7-02 
Figure 6-9 and it was found that a wind in the East-West direction controls the design 
of this structure if you neglect torsion due to an eccentric load or the abnormal shape 
of the building.  The load distribution to each of the floor diaphragms is tabulated in 
Appendix A1. 

 
Table 1: Wind Pressure Distribution 
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Base Shear: 
 Case 1: 
 N-S Direction:  589.5 kips 
 E-W Direction:  859.4 kips 
 Case 3:   781.6 kips 
 
Overturning Moment: 
 Case 1: 
 N-S Direction  95071 ft-kip 
 E-W Direction  139429 ft-kip 
 Case 3:    126596 ft-kip 
 

Seismic Loads ASCE-7  Ch 9 
In finding the seismic loads for this building it was determined that the building was in 
a site class D, which led to the building being in seismic design category B.  Since the 
building was in design category B the equivalent lateral force analysis was used to 
determine the shear distribution per floor found in the table below.  Due to the fact that 
this building’s structural system is not detailed for any seismic resistance, a response 
modifier (R) of 3 was used when calculating the shear distribution.  The rest of the 
design parameters for seismic loading can be found in Appendix A2. 

 
Table 2: Seismic Shear Distribution 

 
Base Shear: 650.8 kip 
Overturning Moment: 90237 ft-kip 
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Load Combinations ASCE-7  Ch 2 

 
1) 1.4(D + F) 
2) 1.2(D + F + T) +1.6(L + H) + 0.5(Lr or S or R) 
3) 1.2D + 1.6(Lr or S or R) + (L or 0.8W) 
4) 1.2D + 1.6W + L + 0.5(Lr or S or R) 
5) 1.2D + 1.0E + L + 0.2S 
6) 0.9D + 1.6W + 1.6H 
7) 0.9D + 1.0E + 1.6H 
 
These load combinations all have to be taken into consideration when determining the 
critical load on any member.  Typically when designing a member for gravity loading 
you would use load case 2 which usually simplifies to 1.2D + 1.6L, but when 
designing member of a braced frame, for instance, the critical load case would 
probably be either case 4 or 5 depending on whether seismic or wind controlled the 
design of the building. 

 
Load Distribution 

 
Realizing that the critical load is the wind in the East-West direction, I found the center 
of rigidity, based on wall stiffnesses, of the two walls running in the East-West 
direction.  I calculated it for these two walls because they are the two that would resist 
the direct shear caused by the wind loading.  It was found that the two shear walls as 
well as the two brace frames have the same stiffnesses and are symmetric about the 
center of mass of the floor slab and thus equally resist any direct shear applied in the 
East-West direction.   
 
In determining the forces on the shear walls or on the steel members of the braces I just 
considered the effects of direct shear.  I neglected torsion in lieu of a more thorough 
wind analysis because of the abnormal shape of this building.  

 
ETABS Analysis 

 
In modeling “Erie on the Park’ I only modeled the floor slabs and the 
lateral systems so that the model was less complex and I would be able to 
better analyze the wind and seismic effects on the lateral systems.  I used 
ASCE-7-98 when modeling the wind load distribution on the building and 
noticed that the forces the program was using were almost twice what I 
calculated for this building.  For the modeling the seismic loading case I 
used the IBC 2000 which references the ASCE-7-98 for equivalent lateral 
load analysis.  The values the program produced were much closer to the 
values I calculated the only difference was a slight variation in the vertical 
distribution of the loads which led to a slight increase of the overturning 
moment. 
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It is because of the similarities of forces for both the wind and the seismic cases that I 
believe the story drifts that ETABS calculates are justifiable, but I tend to believe these 
values are small and would require further investigation into their validity through elastic 
modeling or virtual work calculations.  The values are tabulated in appendix A5 
 
The model was input into ETABS with all the beam, brace and column sizes defined as 
what the Engineer of Record designed and then asked to do a design check to see if any 
of the members failed under any of the loading cases.  The result of this is that a couple 
of the bracing members have failed but the wind loads used by ASCE-7 are different than 
those used by the CBC which would account for the discrepancy. 
 

Spot-Checks 
 
Shear 
In checking the components in the building that resist shear, I looked at the shear strength 
of one of the shear walls between the ground floor and the second floor as well as a 
brace, chosen at random, between the 15th and 16th floors.  I choose these components 
because they are both aligned in the East-West direction, which is the critical direction 
under lateral loading. 
 
Overturning 
When checking overturning I looked one of the shear walls at the ground level oriented in 
the East-West direction.  It was found that the gravity loads on the wall did not overcome 
the overturning couple.  When I did this calculation I did not consider the weight of the 
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foundation or the fact that there are 90” deep grade beams that tie the caissons below 
these walls to neighboring caissons thus providing significantly more resistance to uplift.   
 
Conclusion 
The loads that were determined by hand calculations from ASCE-7-02 and those that 
ETABS used to analyze the computer model of ‘Erie on the Park’ were similar and thus 
produced results that I believe are accurate.  The couple members that failed the unity 
check probably did so because ASCE-7 and the CBC distribute lateral loads different 
from one another.  The results that ETABS was giving for story drift are in the L/2000 
range, thus I tend not to trust these results.  The results for displacement of the center of 
gravity of each of the floor diaphragms seems more reasonable with an overall 
displacement of the roof diaphragm of 4” which leads to a displacement in the L/850 
range.  These deflections are well below the recommended lateral displacement limits of 
ASCE-7 which say that drift limits should be on the order of L/600 (Section CB.1.2) or 
less if the building has brittle cladding such as glass or brick. 
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Appendix 
 
A1: Wind Load Analysis 
A2: Seismic Load Analysis 
A3: Center of Rigidity 
A4: Spot Checks 

Shear Wall Check 
Brace Check  

  Overturning Check 
  Column Check  
A5: ETABS Results 
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A1: Wind Loads 
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A2: Seismic Loads 
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A3: Center of Rigidity 
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A4: Spot Checks 
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A5: ETABS Results 
 

 
Unity Check of Steel Braces 
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Forces Acting on Shear Walls 
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Displacement of Diaphragm Centers of Mass 
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Story Drift (in) 

 
 


