DESIGN FPROBLEM- This thesi=
dives info the conflict of building v= the
shorelines of MN. The idea i= fo create a
design concept that doesn't simply prove
fo be resilient against the harsh shores of
Lake Superior buf fo become something
that actually gives back fo the environment,
This rmean= offsetting the amount of harm it
may be doing, and then sore. All this is fo
be accorplished while also creating a
space for the UMD and EFA folks fo
conduct and present their research to the
public. In addifion to this there must be
recreation and relaxation spaces so all
people fo enjoy the building and the
shoreline.

SITE-The project is located on the norfh
eastern edge of Duluth Minn where the
Lester River meets Lake Superior. While
this site proves lo be a qreat test of a
buildings =trength against the shoreline it
als0 becores quite a challenge. There are
many corpeting factors such as:

FROJECT FROGKAM- The function of the building needs fo resemble that of a machine. -Poa lrailer parking

Each piece needs to seve its purpose with ufmost efficiency due fo the desited small building

footprint. T he space i= divided info two main components with two minor addifions. T he fwo ~Entering and exiting on fo busy WY &l

rain pieces involve the restaurant area with community gallery and the research lab for the

university / EFA. The two additional spaces include the boat washing station for exiting ~fggressive north westerly winds creating

seafarers and the marina area af water level, The restaurant space needs an approachable large waves

enfrance linked with the gallery space to provide a cohesive dining experience for visifors and

local=, -Keeping enough beach space on the
western side of the Lester Kiver

The goal is for folks to enjoy the more relaxed recreational end of the project affer work or a

day on the lake. This involves elaborafe land=caping, views fo the lake and an open concept -Nof blocking the lake views from WY &/

leel, The public part of the lab i= fo be very welcoming for groups of fourists or sfudents, =0 and the houses fo the norh

if needs open spaces with display areas and views fo the lake. The lab al=o need= to have a
balance between showing off exciting work and the privacy needed fo conduct experiments as
well as put on exhibifs and classes for the universily. This requires fwo enfries, one for the
restaurant and one for the lab space. The addifional spaces are able fo function on their own

aside from the two main spaces as boafers must have access at all times.

HISTORY - Though the Lake Superior
shoreline has been developed in many
different ways ranging from Native American
dwellings fo logging and mining facilifies,
the basis behind this project is centered
around corrunity use and research, The
history behind this fypology resides in the
old Duluth Fish Hatchery, or what i more
recently known as the UMD Limnology Lab
station. T hough the building has been
closed since 1277 the site is ofill known
for ifs inferaction with the healfh of the lake
and association with wafer research, While
the general lanquage of the building is nof
enfirely seen in the project design the
framed roof style is,

DESIGN FATH |- This first design path
was highly based upon the programmatic
need= of the project with inspiration coming
from the sense of immersion people get

when they enter the water from a beach,
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ISSUES AND SOLUTIONS- These e
types of projects are known for their
negative impact on the environment via
immediate decay or decay in the future, This
reans that steps must be faken fo bofh
profect the building from factors that could
increase this decay as well as sfeps fo
give back fo the environment to offset what
its presents may fake away.

A goal was for the building to inmerse
itself info the steep land=cape of the
shoreline while the enfry paths allow folks
approaching to feel the sarme,

A living machine design was infroduced fo
this concept as another way for the building
fo connect and give back fo its local

environment.

Turbine buoy - The T urbine Puoy i= a
combination of both a low db wind furbine
system and a wave power buoy. If allows for
removable off shore enerqy generation that
takes advantage of the consfant wind and
waves produced by the lake,

Although many of the design concept=
infroduced in this option carried through fo
the end of the project, the bulk of the
design was deemed oo heavy handed and
sirply didn't put encugh poetic emphasis
on the sife and ifs surrounding beauty.

NEW INSFIRATION- A major redesign
of the project came mid serme=ter with the
new seed of inspiration being the
phenomenon of “ice sfacking” on Lake
Superior, T his happens when the lake
freezes |"- &" and then a breeze comes and
pushes the sheets onfo shore resulfing in
a chaotic breaking and stacking of ice
plates,
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Roof - Three options of =olar roof were
explored, ranging from a panel array fo a full
solar sheet, and the Tesla solar shingle
systen. The shingles were chosen for their
aesthetic appedl, allowing for solar energy
collection while matching the architecture of
the area,

DESIGN PATH 2- The form of the PASEMENT FLOOR FLAN 1116 LEVEL ONE FLOOR FLAN 16 LEVELTWO FLOOR FLAN 16
project redesign was based off of the in I
depth study of a section of ice stacking. | i
Taking nofe of the unique forms overaying {
and reflecting off of one another created a ‘
lot of opportunities for a design concepf.
n In the past there has been a unique stigma with boathouses and their harsh effects on lakeshores within To trly drive home the importance of this facility and its improved educational and environmental impact, it
= Minnesota. This finding has led fo them either being banned or putting limits on their repairs, but this may nof be plays host fo rulfiple venues that help fo deliver this message to the public. These venves include
the correct answer fo the issue. Rather than leffing these buildings crumble info the land over firme, the beffer educational lab area, recreation, eating and event spaces, The tenants that fill these areas include the local
choice i= proper removal and replacement with a superior design. Through this large scale boathouse paired with a colleges paired with government entities (EFA) and private parly restaurant owners, This thesis dives info
rulfi-use marina based on Duluth's lakeshore, we are able to sef the new standard for what if means fo build along the issues encounfered in the past along with pofenfial solufions for the future. If i= all done with the hope
a shoreline. Thi= facility display= the potential for a long term solution to the current issues related fo that a connection between unique aquatic research education and the curious public may be made within the
boathouses on Minnesota lakeshores. The architecture creates a space that not only educates visitors about the archifecture of this design With the end goal being to befter the health of our lakeshores, both on a micro
Through the design process | am faking a aquatic issues paired and their ideal solutions, but draws folks info the unique relationship between building and and macro level =cale.
look af each forms potential a= both a plan shoreline. Displayed in plain view, are the proper foundation, structure, architectural style and material use which
or elevation option With this in mind | then all sur up way= fo limit negative impacts on the local environment.
adjust the forms fo fif the building
program= need= while =file keeping the

sense of *ice stacking” in facked.

Cleaning - Poat Irailer maneuvering and
cleaning were a large concern because of
the square footage they would fake up.
There for this project proposes snmall
electric rovers that pull the frailers from the
parking lof and launch the boats via GF =
and remote. These robots are able fo turn a
boat around in half the distance and also
=can the boats for invasive aquatic
organisms in the cleaning area. T his will
speed up the docking and cleaning proces=
for boaters.

The syrretry of the design comes from a EXTERIOR - INTERIOR
reflection found off of one of the ice
plates in a photo that had been =tudied.
This reflection resulfed in the same general
form but with added length, which worked ouf
very well of the addifional space needed in oo
the laboratory wing.
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Wave Ereakers — These have been used
around the world fo mifigate the damage fo
safe harbors induced by large =wells during
storms, There are many different !
manufactured options buf custor breakers ) PrvaTe
that match the inspiration of project were
the appropriate opfion.
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