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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.

CASH FLOW

56,000,000 +

55,000,000 <
54,000,000 17—
53,000,000

=il

S0

e R e I
9 2 23 15 1¥ 1% 2323 25:327 29



IPRO 356 Spring 2011
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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

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 10 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, | 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

Team Members

Anam Abro Kevin Brenner Jose Cuevas  Hye Sun Jeong
Brieg Anderson Damon Brown Howard Ferrari Michael Muyco

Tadeusz Bobak Peter Cretiu ~ Michelle Jarosz Samantha Spencer

Gantt Chart

JANUARY FEBRUARY MARCH APRIL
TASKS 1II1|IN3IIN8|U20II}25I‘IJ’2? 2."1|2.|3|2|'B|2J'|0[2|'15|2J'I?|2.|‘22|2f24 3{1|3l'3|3.l‘8|3|'10|3.|'15|3.f17|3f22|3.l‘24|3.f29|3f31 4."5|44’?|4J'12|¢f14|4ﬁ9|¢."21|41’28|4f23

Midterm I
Final Presentation |

Project Plan E—

Research Site and Surrounding Area
Market Research

Background Information on 15t Anchor
Zoning and Building Code Research
Creale a Schematic Design
Estimates on Building Type

Engineer a Structural System

Creale a Business Plan

Create a Budget Tool and Perlorma
Design Refinement

Update and Redevelop a Master Plan
Presentation, Brochure and Poster
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Site Diagrams

SITE

- 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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Site Diagrams

VIEWS
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Site Diagrams
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APPENDIX C

Heating Cooling Loads

FinalLoads
Mame OF Building: Buildhng
Building Location Details
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BUTLDTHMG SUNMER COMDITIONS
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Heating Cooling Loads

Fimalloads
Arsa: 200831.1 FHAZ

Spring 2011

Mall U-Factor:0.06 Bhu/f[Hr.ftAZ.F] [Dons nat include surface conductancas]

Mall Layar Datails
1 DLayar Mama: Facing Brick 3"

Heat: 0.7 Eh.uffl F] Conductivity: 6.0 Bhu.in/[hr.ftAZ.F]
ickwss: 3.0 %mm 0 (1 )
R—V¥alua: u.gun [Hr. FEaZ,
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R—V¥alua: 0.387 [Hr.TtAZ
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T11t: %0.0 Facing Dhrection: 270
S Absorbbivity 1n: 0.9 S Absorbtivity Out: 0.9
LN Emnssivity In: 0.9 LN Enssivity thriz 0.9

Area: 10041.5 Ftaz

mall U-Factar:0.067 Bhuf[Hr.FHAZ.F] [Dons nat includes surface conductancas]

Mall Layar Datails
1 Laysr Hams: Famrg Brick 3"
Haat: 0.2 B‘l:l-l..l"'l__lh F] Condurtivity: 5.0 Bhu.inf[hr. 42, F]

icknens: 3.0 %h‘mu .0 (1 E )
R—¥alua: u._sun [I-Ir THAZ.F]
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3 Layar Hama: Insulation EI-
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4 Layar Hasa: Concrata B'Iu-::k 6"
Heat: 0.7 Bhaf[1b.F] Condurtivity: 1.4 Bhu.inf[hr.ft42.F]
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R—Valua: 4168 r.AZ . F]
5 Layar Mama: Plastar 0.55"
‘Heat: 0.7 B/[b. F] Conducti vi L.4 Btu.in/[hr.ftAZ.F]
chwns: 0.5 1n %EEE .0 (1hbf EI:.'I
R—V¥alua: 0.318% [Hr.TtAZ.F]
AN MANE: Sowlth Eall
Ti1t: %0.0 Facing hrection: 120
S Absorbbtivity in: 0.9 5 Absorbtivity Out: 0.9

LN Emissivity In: 0.9 LN Emnssivity Cut:z 0.9
Area: BE7S.5 ThHAZ

Mall U-Factor:0.06 Bhu/f[Hr.ftAZ.F] [Dons nat include surface conductancas]

Mall Layar Datails
1 DLayar Mama: Facing Brick 3"
‘Hmat: 0.7 Bhu/[lb. F] Conductivity: 6.0 Bhu.inf[hr.ftAZ.F]
cbwss: 3.0 1n %mm .0 €1 ]
R—¥alua: 0.500 [Hr.TtAZ.F]
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Heating Cooling Loads

Fimalloads
Z Layar Mamsa: Ar Gap 2"
‘Hmat: 0.7 Bhu/[lb F] Conductivity: 2.0 Bhu.inf[hr.ftAZ.F]
ckwns: 2.0 1n %mﬂ 1 (1bAEATD
R—¥alua: 1.000 [Hr.TtAZ
3 Laysr Mamna: Insulation 3"
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Heat: 0.4 Bb/[lb. F] Conductivity: 2.3 Bhu.in/[hr.TtAZ.F]
icknass: 0.4 1n %m?'ﬂ .0 C1hf !-l]l
R—Valua: 0.175% [Hr.FHAZ.F]

Z Laysr Hama: Insulation B

Haat: 0.2 Bh/f[1b.F] Conductivity: 0.3 Bhu.inf[hr.THAZ F]
ickwss: 6.0 1n Dansity: 2.0 (1b/FEAT)
R—Valua: 195.935 [Hr.fHAZ.Fl/Bhu

3  Layear Mama: Steal Pan 0.08"

Heat: 0.1 Bt/[lb. F] 7.0 Btu.inf [hr.ftAZ.F]
ickwss: 0.1 1n %!:um . {'I !-l]
R—Valua: 0.000 [Hr.FtAZ_F]1

4 Layar Hama: Caila Ar Spacea 1937 )
‘Heat: 0.7 Bhuf[1b.F] _ Comductivity: 39.0 Btu.inf[hr.ftAZ.F]
cbwss: 319.0 1in Dansity: 0.1 (1b/FEAT)
R—Vvalua: 1.000 [Hr.ftAZ.F]l/Btu
5 Laysr Hama: Cailing T1le O.4"

Haat: 0.1 Nb. F] Condurtivity: 0.5 Bhu.inf[hr.ft42.F]
icknass: 0.4 1n %h‘IEI- .0 C1bS !-l]l
R—¥alua: 0.233 [Hr.ftAZ.F]
WAl NAME: Floor i i i
T11¢: 180.0 Facing hrection: O
5 Absorbbtivity 1n: 0.9 5 Absorbtivity Out: 0.9
I Emssivity In: 0.9 LN Emasivity (uk: 0.9

Area: BEFO013.5 FHAaZ

mall U-Facter:0.353 BRbuf[Hr.FHAZ. F] [Donas nat include surface conductancesn]
Mall Layar Datails

1 Layar Hama: Cailing T1la 0.4"

Haat: 0.1 Mbk.Fl Conductivity: 0.5 Bhu.inf [hr.THtAZ . F]
ickass: 0.4 1n Du‘un%hliil- .0 (1k/ !-l}
R—Valua: 0.231 [Hr.ftAZ

Z Layar Hama: Caila Ar Space 3
‘Hmat: 0.7 Bha/[1b.F] ) t:a:hmhw 39.0 Btu.in/ [hr.TtAZ.F]
chwns: 19.0 1n Dansity: 0.1 (l1bF EI:.'I
R—Valua: 1.000 [Hr.ftAZ.Fl1/Blu
3 Laysr Mamna: Cast Concrata 3"
Haat: 0.7 Buf[1b.F] Conductivity: 17.0 Blu.inf [hr. FtAZ  F]
ickwss: .0 1n Dansity: 1431.9 (1 3 )
Paga 3
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FinalLoads

R—Vvalua: 0.666 [Hr.TtAZ. Fl/Btu
4 Laysr Hama: Scresd Z.75"

Haat: 0.2 Bh/f[1b.F] Conductivity: 9.7 Bhu.inf [hr. THtAZ . F]
ickass: 7.7 in Dumi%:um.ﬂ {1 b 3
R—Valua: 0.281 [Hr.FtAZ_F]

5 Layar Mama: Vinyl Tilas 0.2" o ]
Heat: 0.3 Bha/[1b.F]1 Conductivity: 4.7 Bhu.inf[hr.ftAz.F]
icknass: 0.7 1n Dansity: 50.0 (1hLS )
R—V¥alua: 0.048 [Hr.FHAZ.F]

HHeating Load Calculat onsEE
JOME MNAME: =orna

Room Calculations
ROOM NAME: awdh torium

Hour RoomTot RoomSan I Kool at | i m'ly
l Haat.locad | Heat.lecad | Heat.lead | AarFl ta
| (Btw/hr) | (Btu/hr) | {Etu/hr) | (CAD

1 1722855.6 1722855.6 0.0 0.0
x 1722854 .5 1722854 .5 0.0 0.0
3 1r22851.8 1r22851.8 0.0 0.0
4 1722852 .8 1722857 .8 0.0 0.0
5 17r22E891.4 1722891.4 0.0 0.0
& 1722850.1 17r22850.1 0.0 0.0
Fi 172Z288R. T 1722888, 7 0.0 0.0
. 1 1F22RRF. 4 17F22RRF. 4 0.0 0.0
- | 17228B5.7 1722885.7 0.0 0.0
10 1722885.0 1722885.0 0.0 0.0
11 1r22RR5.3 17r22RR5.31 0.0 0.0
17 1722884 .6 1722884 .6 0.0 0.0
13 1722581.3 1722581.3 0.0 0.0
14 1r22RRF . 6 17r22RRF . 6 0.0 0.0
15 1r228K1 .6 1r228K1 .6 0.0 0.0
16 1722880.5 1722880.5 0.0 0.0
i1r 1r22RR0. 7 17r22RR0.F 0.0 0.0
15 1r2287r5.8 172287558 0.0 0.0
14 1722859, 5 17228r4.5 0.0 0.0
20 1r22R7F8.2 1r228r8.2 0.0 0.0
a8 17338883 17338883 o0 o0
22 1722855, 2 17228r5.2 0.0 0.0
z3 1Fr22RFF. R 17r22R8FF. & 0.0 0.0
4 1r228Fr.1 1r228rr.1 0.0 0.0
Paak T1oad
1 1722855. 6 1722855.6 0.0 0.0

HCool1ng Load Calcul ath ons¥F
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FinalLoads
Room Calculations
ROOM HAME: awchtorium
Hour | RooaTot RoomSen | Kool at | 1y
| Clg.Load Clg.load | Clg.lead | AirFlosRate
| (Btu/hr) (Btu/hr) | {Btu/hr) CA)
1 S18448.0 T18448.0 0.0 ME616.4
z A55579.5 E55579.5 0.0 A5345.F
3 20471 .10 B4F1 .10 0.0 RO04F .8
4 Fi5R15.0 FiR15.0 0.0 F53931.5
5 F1A844 .7 F1A844 .7 0.0 F1i05.7F
L Era529.5 a5, 5 0.0 GFri4.0
Fd ER1454.7 ER1454 .7 0.0 ar?s.3
. 1 1274701 .4 1Z2F4T00 .4 0.0 1271531.2
a3 161068 .7 1610688 .7 0.0 16066E. 3
10 1844734 .1 1844734 .1 0.0 1835654 .8
11 15651787 1551787 0.0 156009 .7
12 JOORFE] .1 JOORTFE] .1 0.0 2003r6.6
13 J0135%64 .5 JO13564 .5 0.0 JOOALS. &
is i5FFa58.6 15FFa58.6 0.0 i5F304.0
15 185140%.1 185140%.1 0.0 19655, 7
i [ H JOE4475 .1 JOE4475 .1 0.0 205525.2
1ir 2276 R .4 22T .4 0.0 227178 .8
12 Z4316419.1 J4316419.1 0.0 243036.1
13 2415085 .9 Z415085.9 0.0 Z400R . O
20 1587561 .7 1857561 .7 0.0 19%259.6
71 1488508 . F 1488508 . F 0.0 148480.7F
.y 1248140.0 1248140.0 0.0 124503.7
23 1088%8K & 109858K & 0.0 109675 .6
4 SA5508 . F 550K . F 0.0 3431.7
Paak 1ocad
12 Z4316419.1 Z4316419.1 0.0 243036.1

ihrtun]l material propartias for the siding used far
simlar B—valua mas ussd for thass caloulatiana.

tha bunlding wara unknocan. A
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APPENDIX E
Spec Sheets

KINGSPAN INSULATED PANELS

Oplima Series Insulated Wall Panel System
Performance Critera:

1. Structural Test: Siruciural performance
shall be venliahle by witnessed stuclural testing
or simulaled wind loads in accordance with ASTM
Ef2 and E3X). Defleclion critesia shall be [LAEO]
msert project spechc defiection critena)]

2 Fatique Test There shall be no evidence
of metalinsulation imterface delaminaticn when the
paned is tested bry simulated wind loads (posithve
and negative loads), when applied for two million
alternate cydes of LA18) deflection.

3. Freeze / Heat Cyding Test: Panels shall
exhibit no delammnation, surface bisters, penma-
nent bowing or deformation when subjected to
OOMTOLS cydic tempesature exirames of -X°F to +1B0FF

e lemperabres for twenty one, eight-how oycies.
UTYL AT 4_Wales Peneiration: There shall be ne
% uncontrodied wales penedraticn through the panel

WA oIt at 3 pressure diffierential of 20 psf, when

L MWL LT 5_Alr infiltration - Air infilivation through the
panel shall not exceed 0.001 cfmi'st at 20 pst air
pressume differeniial when tested in accordance
with ASTM E283.

& Humickty Test: Pancis shall exhibit no
delamination or metal imterface comesion when
subjecied to H140"F emperature arkd 100% refaiive hirmkdity for 2 ipkal of 1200 hours (50 days)_

7. Anindave Test: Panels shall exhihit no delamination or shrinkagesneiting of the foam core
from the metal skins alter being subjecied in an autoclave | a pressure of 2psg (13.8kFPa) a a tem-
perature of +218"F (H103°C} for a period of 2 1/2 hours.

8. Paneis shiall have a mmanin sound iransmission coehcent (51C) o
accordance with ASTM EBD and rated m accordance with ASTM E413.

9. Pancl Fae Tests:

a. e BEndance Test — 10 minuies: Paneis remained in place with joint SEich fastening
per CANALC-5101.
b. Fee Bdwance Test — 15 minuies: Pansis remained in place with joint SBich fasiening
per CANAULC-5101.
10. Hame Spead and Smoke Devdoped Tests on exposed Insulating Core:
a. Hame Spread: Less than 25.
b. Smeke Developed: | 25 than 250.
€. Tesls performed n accordance with CANAUILC-S102 and ASTM EB4.

=h
r
|
|
-
|
L
|
L
|
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Spec Sheets

KINGSPAN INSULATED PANELS

11. Hre Test Response Charactersistics: Steel-faced panels with polysoccyanurate (150) core
shall fully comply with Chapler 26 of International Bukiing Code regardiy the use of Foam Plasic.
The folowing tesis shal be avadable upon request for submission ic the Authcrily Having .Jursdic-

tion

a. Fl 48680): Class | rated per FM Global, paneds are approved for ise without a ther
mal barrier and de not aeate a requirement for astomatic sprinkler prolecion.

b. ASTM EB4 Simface Burning Characteristics; Fnished paned shall have a Hame
Spread =5, and Smoke Developed = 125,

. NFPA 285 Intemmediale Scale Muli-siony Fire Evalualion; successiully passed

d. UL 263 Fire Resistive Hating, classified as a component of a firerated wall assem
bly For 1-howr and 2-hour rating Design No. UDS3 (rated assernhbies inchude appropri
ale Byears of fe-rated Type X Gypsum board).

£ ASTM D1929 Mnimwn Hash and Self Igndion; established for foam core.

f. NFPA 259 Poleniial Heat Content, estahiished ior foam core_

4. 5101, 5102, 5127, 5134 LA Canada fire test siandaris; successhlly passed.

12 Windoome Diebris raiing for Wali Faned:

a_ Met requirements for high velocity humcane zone with large missie mmpact when
tested n accordance with FM Standard 4B81.

13. Insulating Core: Polyisocyanurate (150) core, ASTM 581 Type IV, CRC and HORC free,
compliant with Montreal Protocol arkd Clean Air Act, with the followiig minimam
physical properties:

a. Core is 90'% closad cell when tested in accordance with ASTM DE226
b. Core shal provide 3 minimum Baalue of 7.5 per inch thickness when tested n
accordance with ASTM C518 at a mean iemperature of 75°F [24°C)
C. Foam has a density of 2.2 1o 2 8 pounds per cubic foot when ested in accordance
with ASTM M 622
d. Compressive Siress:
1} Paraliel io Aise: 42 pS
2} Pespendicillar to Hise: 24 psi
4} Tested in accordance D ASTM D1621
£ Shear Stress: 17.5 pa when tesied n accordance with ASTM C273
. Tensie Stiess: 25 ps when esied in accordance with ASTM D1623
4. Oven Aging at 200 degrees F:
1} 1 day: +1% volume change
2} T days. +3% volumne change
3} Tested according o ASTM 02126
h. Low Tempesature Aging at -20 degress
1} 1 day: % volume change
23 T days: ("% volume change
J} Tested according o ASTM 02126
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SL70 FOLDING NANAWALL
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Mounted
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Spec Sheets

SL70 FOLDING NANAWALL

5170 - Manumenially-sized, Thermally Broken Aluminum Folding Panel System

NaneWall 5170 is 8 monumenially-sized, thermally broken sluminum folding penel sysiem designed to
provide an opening glass wal or storefront up @ 35" wide. It i available in various configurations utilizing
two to twedve paneia Ideal for spplications where losd besring capability of the header is & conoern.
Heights up to #'6" and pand widtha up to 3'7" ore posable.

WestherResistant end Very High Structurs| Performence

The nystem is enginesred o provide westher-resistance and high structursl performence, suitable for
highrise structures and buildings in hurricane aresa. Imvard-opening unit with mised sill and with
optional steel lodking rod tested to AAMA HGD-055 - no water entry even &t 12 pat This 3 panel 10°9"
wide by 710" high unit tested to positive design pressure of 55 psf end regetive design pressure of 30
pat.

Life Cycle Textes] -AW

In European §ife cycle testing {more exacting than AAMA 310-93, with 10,000 cycles instead of 2,500
cydes), the imvard opening 570 had no demage i fasteners, hadware parts, or amy other damapge that
causer] the systemn 1o be inopembie, and sir infitration end water resistance tests did not exceed Gatewsy
Performance Requirernents for Hinged Glaxs Door, HGD-C55.

NHIC-Approwved Thermal Performance

The 5170 inswing and outswing modeb with mised silbs have been mted, certified and labeled in aoord-
ance with NFRC 1001,

Acoustical Performance

The 5L syniem has been tesied by an independent scoustic lab for scowstical performance. The 5L
with insulated tempered gless schieved STC and Rw values of 32.The 5170 with 5TC 43 lsminated glasa
achieved 5TC and Rw walues of 41.
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el Service
Halance — Payment
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%19, D=8 B30
%14.B70. 280
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516,471,144
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$12.348 967
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30
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$ma o
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£°85 513
§196,772
$101 713
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Principal
$204 244
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£9°67 23
£PBE 463

L .

"'ﬁm,.l 1a
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1,185,119
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