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Executive Summary

 IPRO 356 is a team of students from multiple disciplines tasked with the goal of designing a second anchor for the 
Michael Reese campus to accompany the planned continued care community designed by the previous semester’s IPRO. 
The anchor will help meet the needs of the community as well as improve the economic condition of the current surround-
ing area by bringing jobs, people, and revenue to the Michael Reese site. The team will help in a revitalization of Chicago’s 
south side.
 The presented solution is a concert hall with world class acoustics, seating accommodations for 3,400 people, and 
convertability for seasonal change.  The development of a concert hall would be a feasible solution in terms of profitibility 
and would be appealing to a lessee because of its desirable acoustics, unique design, and its low lease rate.  Future plans 
for the development of the master plan of the Michael Reese campus would include a third anchor, then further develop-
ment of the area with housing and retail.  
 

Organization and Approach

 In order to efficiently use the time given to accomplish the objective, the team decided to split into two teams who 
worked concurrently on the project. The Business team estimated the economic feasibility of the project, the costs of con-
structing the design, and the payback period for the project to become profitable. The Design team was involved in using 
market research compiled by the Business team to design a profitable concert hall. The Design team was also involved in 
the creation of media involved in promoting the project.

The tasks assigned to the Business team throughout the semester are as follows:

 -Become familiarized with the Michael Reese site including background history, existing structures, and historical   
 considerations.
 -Perform market research of existing businesses surrounding the site to find potential business opportunities.
 -Assess the needs of the community
 -Develop a list of potential businesses that could be profitable with consideration to the surrounding area.
 -Create a business plan with the Design team’s input.
 -Estimate the construction costs of the Design team’s initial designs.
 -Perform profit estimations and payback periods of the design.
 
The tasks assigned to the Design team throughout the semester are as follows:
 
 -Use market research and business plan developed by the business team to create an initial     
 design.
 -Create schematic design drawings and a rough site plan.
 -Create architectural drawings.
 -Perform structural analysis on design and estimate amount of materials needed.
 -Refine design to incorporate sustainable design techniques.
 -Create renderings of a finished product.
 -Create presentation media to market the design to judges and potential interested parties.
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Analysis and Findings

 The analysis and studies of each of the teams, as well as subteams, can be found in summaries below.

Business Team

 The Business Team’s task was to determine if the development of a concert hall at this site would be economically 
feasible. Costs and Revenues were calculated through the use of square foot estimates for the cost of construction, and 
use of the pro forma for other economic costs and benefits. This was done keeping in mind that the facility will be leased 
out. The business model was created solely for the developer; considerations for the profitability of the venue for the lessee 
were neglected due to the fact that some requirements for those calculations fall out of the scope and ability of the class.
The following assumptions were made when carrying out calculations:
  · The development costs were found using the $200/sq. ft. value from the parametric
  estimate plus contingencies.
  · The yearly lease rate used was approximately $36/sq. ft which falls well below the range
  of $45/sq. ft - $48/sq. ft. for similar venues as confirmed by a realtor
  · The lessee is responsible for all expenses
  · The facility will hold at least 3 shows per week leading to approximately 150 shows/year.
  The lessee will charge $20 per parking space for each show and the investors will get
  50% share
  · All other values in pro forma are acceptable values

Conclusion/Findings
 The conclusion was reached that the development of a concert hall is a viable choice in terms of its profitability. 
The cost of construction was calculated to be around $27,561,535.  A yearly lease of $3,000,000 would provide investors 
with an expected Annual Rate of Return of 23%. It is expected that the facility would be profitable starting from the first year 
of its operation. The facility would be attractive to lessees due to its extraordinary acoustics, ease of access and stunning 
lake view and most importantly, a low lease rate of $35/sq ft.  Before construction of this project could be started an in depth 
analysis of the feasibility on the lessee’s part would need to be undertaken. To ensure profitability for the lessee it will be 
necessary to talk to venue operators to verify if the lease rate is reasonable. It will also be necessary to find investors and 
investigate how much they are willing to pay upfront, which could alter the Annual Rate of Return. However, the current 
Annual Rate of Return of 23% could allow the lease to be significantly lowered, while still providing investors with an accept-
able Rate of Return.

        Fig.1: Total Yearly Cash Flow
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     Fig. 2: Project Development Costs

     Fig. 3: Cumulative Profit vs. Loan Payoff

Design Team

 Attending a musical performance should be an experience that affects the audience in more aspects than just 
acoustically.  The design for the concert hall focuses on a few very important aspects: the convertibility of the indoor/outdoor 
environment, aesthetically pleasing view of the lake and skyline meant to accompany the musical performances, as well as 
materiality that emphasizes the instruments and warmth of the building on the interior and stresses the urban environment 
on the exterior.  These design decisions allow for a sensual experience for the user, as well as practical and functional uses 
of the building. The overall massing and shaping of the building relates to the acoustical quality of the space, as well as the 
seating slope and spatial requirements for code.  
 Using an operable window wall system by NanaWall (see appendix), the concert hall can be opened up in the 
summer, while being closed and insulated in the winter.  This allows the concert hall to be functional in all seasons, yet still 
attracts that summer concert crowd that can be so profitable.  The windows are insulted to avoid extra HVAC costs, as well 
as acoustically acceptable in our space.
 The most unique aspect of the concert hall is the view behind the stage.  Because the site for the facility is located 
lake side, the design takes advantage of this and directs the audience’s attention to the stage and its natural backdrop.  Day 
time performances would offer a view of the skyline, while nighttime performances would be decorated with fireworks from 
navy pier.
 The materiality of the interior space includes reclaimed wood, which is a cheap and environmentally friendly ap-
proach to interior cladding, heavy duty premium fire retardant cloth for the seats, as well as acoustically aimed materials 
for the lobby and other interior spaces.  The wood adds warmth to the main hall, which is mostly exposed because of the 
window walls.  The exterior material is made of metal insulated panels made by Kingspan (see appendix), which allows it to 
blend in with it’s urban environment. All materials used are cost friendly and very applicable to this facility.
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PARKING GARAGE

MECHANICAL ROOM

STORAGE/LOADING DOCK

Acoustics

  A major marketable factor of our concert hall would be acoustics. In order to ensure that the acoustics of 
our hall would be superior to any other concert hall in Chicago, a model was created in CATT Acoustics, a room prediction 
program developed by Swedish acoustical engineers and used by many consultants today. The model includes the shape 
and dimensions of the building, as well as any surface properties of materials used in the hall. Sound source and receiver 
information was then input into program along with environmental conditions in order to calculate the acoustical factors 
deemed necessary in a good concert hall.
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FACTORS
 The factors that make a good concert hall can be objective; however there are a number of quantitative factors that 
many concert halls considered to be the best in the world share. Among these are reverberation times, early decay times, 
initial time delay gaps, and loudness, all of which can be calculated using the CATT acoustic software. 

REVERBERATION TIME
 Reverberation can be described as the continuation of a sound in a room after the instrument that produced it has 
ceased playing it. Reverberation time is dependent on the size and surfaces of the room. Acoustical waves will radiate from 
an instrument and reflect from every surface they encounter until they reach the listener providing the continuation of the 
sound. This in effect produces a fullness of tone since reverberant sound fills in the spaces between notes. The best concert 
halls in the world typically have a reverberation time between 1.8 to 2.1 seconds. 

EARLY DECAY TIME
 Early decay time, also known as early reverberation time, is the amount of time it takes for a sound to decay 10 
decibels rather than become fully inaudible. Early decay time is a better factor in determining a hall’s acoustic properties 
due to the rapidity of sound typically played in orchestral music. Typical halls have an occupied early decay time between 
1.4 to 2.0 seconds.

INITIAL TIME DELAY GAP
 Initial time delay gap is a factor used to describe the intimacy of a room. By placing a listener in the center of the 
room and a source at the front, the room’s ITDG can then be calculated. It is the time it takes for the listener to first hear 
a sound produced by the source. The ITDG of a room is highly dependent on the shape of the room. Typical box shaped 
rooms will have an ITDG of 25 ms or less, while fan shaped rooms like our concert hall will have a greater ITDG. 

LOUDNESS
 The loudness of a room can be affected by four architectural features. The distance between the listener and the 
source, surfaces that reflect early sound energy to the audience, the volume of the room, and the number of absorptive ele-
ments in the room. It is typically desirable to keep all of these elements low, except for reflective surfaces. In order to ensure 
a good loudness in a concert hall, audience distances, room volume, and absorption should be kept to a minimum, while still 
having strong reflective surfaces.

RESULTS
 The results gained from the CATT analysis of our building can be found in the appendix. The most telling of these 
numbers though, is the fact that our reverberation time (T30) and early decay time (EDT) are found to be acceptable and 
superior to other halls in Chicago. The ITDG of 80 ms calculated is common for fan shaped halls of this side, and while not 
the most enticing of numbers, is unchangeable without significantly changing the size and shape of the room. The loudness 
(G) of the room is also in an acceptable range.

NOISE CRITERION
 The concept of noise criterion curves was developed in 1957 by Beranek in order to establish satisfactory condi-
tions for speech intelligibility. They are expressed as a series of curves defined in 5 dB intervals, and are related to the 
overall A-weighted sound level inside the room. Factors affecting the NC level of a room range from background traffic noise 
to environmental sounds, however the biggest contributing factor is usually noise generated from HVAC equipment in and 
around the room. ASHRAE recommends an NC level of 5 to 15 for a concert hall. For the intents of our concert hall, where 
some background noise in desirable, we will be aiming for a NC level of 15.
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NOISE SOURCES
 In the analysis of our building, we identified three main sources of noise that would affect our noise criterion. Being 
as close to a main road like Lake Shore Drive as we are, as well as having a Metra line run parallel to our site, traffic noise 
would have to be estimated.  In terms of HVAC, low velocity diffusers would need to be selected, and the noise produced 
from HVAC equipment inside and outside of the building would have to be mitigated. 

TRAFFIC NOISE
 While it would be ideal to take direct sound level readings from the site, the closure of the site makes that an impos-
sible task. Instead, a prediction equation developed by the National Cooperative Highway Research Program was used to 
predict the equivalent sound power level that would be produced from traffic at our site. The equation can be written as: 
Leq = 42.3 + 10.2log(Vc + 6Vt) – 13.9logD + 0.13S
where Vc is the volume of automobiles per hour, Vt is the volume of commercial trucks per hour, D is the distance from 
source to site, and S is the average speed of traffic flow per hour. By using values common for a Chicago road the size of 
Lake Shore Drive, an Leq of 62 dB is estimated. This value was further verified by taking a sound level reading at a spot 
close to the site. In order to mitigate this sound, a medium sized berm of 7 feet is suggested to be constructed at the edge 
of the site. This would be able to provide a drop of 10-15 dB drop of sound. The rest of the traffic noise still reaching the site 
can be attenuated by ensuring that the constructed walls have an STC or Sound Transmission Class of 50 or higher. 

HVAC NOISE
 In order to mitigate noise produced by HVAC equipment inside the building, proper selection and isolation of the 
equipment is necessary. Low velocity diffusers having an NC below 10 would be ideal. The mechanical room located in 
the basement of the building would need to have a floating floor in order to isolate vibration into the main concert hall. Any 
equipment located under the main stage would have to have similar treatment. The chiller placed on the outside of the 
building would have to have a sound wall built around it. A suggested practice would be a wall made from wire mesh filled 
with rubble from the demolished Michael Reese buildings. This would be able to produce enough attenuation while allowing 
materials from the site’s previous buildings to be used.

Structure 

 There were very many criteria that we accounted for in the design and analysis in our concert hall. The main 
problems that we faced were the incredibly large spans that had to go unbraced because of the need to have an open feel 
concert hall, and to not obstruct views of customers, designing our building with the acoustics in mind, and finding the most 
economical way to design everything.
 The main overlying concept to our concert hall is that the building will be made out of steel with concrete slabs as 
the floors. The entire parking garage structure underneath the building will be concrete as well. All designs were made with 
calculations from ASCE and the largest factored LRFD load combinations were used. SAP2000 was used to model our 
design.
 One of the main problems was designing a roof system that could span over 200 feet. After many options, we 
concluded that using a Vulcraft truss system we could use them every eight feet to carry all of the roof dead load, live load, 
snow/rain load, wind loads (uplift), and any other weights including catwalks, etc. This truss system would be very deep but 
when checked with the supplied capacity tables it was proven to be sufficient.
 The roof tributary area changed because our concert hall spanned 360 feet but the width changed from 200 feet 
to 120 feet. Therefore our calculations were done in an excel spreadsheet and made to withstand any loads for any part of 
the building. All calculations are attached in the Appendix. Since the tributary area decreases on each truss, we reduced the 
size of the trusses according to area for a more economical design. Deflections were made to be less than 1/360 the
span length based on ASCE code.
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 A lot of consideration was taken into having 90 foot long columns near the stage of our concert 
hall. It was recommended by a structural engineer to brace the structure in all directions in order to 
alleviate moment on the columns throughout the span from deflection induced by lateral loads. In the 
Appendix there are section drawings explaining the analysis done for the largest column spans. The 
end frame of the building will be taking half of the wind loading onto the building. This as a result, of 
transfers all of the wind load onto the exterior columns. This was the suggestion of the structural engi-
neer and has proven to be very effective. Exterior columns will be very large, but all of the remaining 
columns will be a smaller size.
 Wind loading was considered when analyzing our building according to ASCE 7-05. The build-
ing was modeled in SAP2000 and the largest combination of uplift, suction, and wind blowing in every 
possible direction was considered.
 Some recommendations we would like to make for future optimization of the structure, I would
consider redesigning the stage layout so that we can lower the 90ft height by atleast 10ft to decrease 
our kL/r effect. Another recommendation would be to use prestressed concrete slabs for all of the 
floor systems rather than concrete on steel deck.

Conclusion

 The project started with a plan that included many amenities – condos, retail,restaurants, a theater and a park. In 
comparison to the Roosevelt Collection, in which the project was being based off of, the Bronzeville area does not come 
close to the South Loop/UIC area in terms of demographics or current luxuries or services. Before building residential or 
retail space, people need to be brought to the area first. Thus, the semi-outdoor theater was chosen as the second anchor. 
The comparison to Ravinia meant that the competition was 30 miles away, in Highland Park. In order to be more accommo-
dating than Ravinia, the theater was made to be used all year round, thus also making it comparable to theaters located in 
the Loop.Being located in Bronzeville meant much more room to build, allowing for the theater to be the best in the Chicago 
area. Analysis and proper design allowed the theater to theoretically be rated one of the top ten theaters in the world. With 
market research, the building could make profit immediately even with lower ticket and parking prices. With great teamwork, 
we were able to design a theater that we believe could impress interested parties and investors.
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APPENDIX A
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Gantt Chart
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APPENDIX B
Site Diagrams

- 37-acre site of the former Michael Reese Hospital
- Bordered on east by Lake Shore Drive with views of the lake
   and downtown Chicago
- Purchased by the city in 2009 for $86 million
- Currently nearly all of the buildings lay demolished
- Previous IPRO semester planned a continuing care facility to 
  be built of the site with 900 units. 
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APPENDIX B (cont.)
Site Diagrams
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APPENDIX B (cont.)
Site Diagrams
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APPENDIX C
Heating Cooling Loads
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APPENDIX C (cont.)
Heating Cooling Loads
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APPENDIX C (cont.)
Heating Cooling Loads
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APPENDIX C (cont.)
Heating Cooling Loads
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APPENDIX C (cont.)
Heating Cooling Loads
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APPENDIX C (cont.)
Mechanical Systems Diagram

HVAC
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APPENDIX D
Renderings

EXTERIOR RENDERING

EXTERIOR RENDERING
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APPENDIX E (cont.)
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APPENDIX E (cont.)
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APPENDIX E (cont.)
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APPENDIX F
Acoustics
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APPENDIX G
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