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Our senses can be some of the most powerful tools we have. 
Sight, sound, smell, touch, and taste are five simple things that 
can help make a person’s fictional world come to life. Not only 
do they help us narrate the environments we use, but they also 
can play a big role in the development of children. Architecture 
can be utilized in such a way that by unifying it with the contin-
uous thought of sensory adaptation, they together can create 
an incredible experience for guests. This mixed-use recreational 
and wellness center will be designed specifically for individu-
als who have Cerebral Palsy and sensory specific needs such as 
Hypersensitivity. This process will be conducted using research, 
utilizing specifically the qualitative strategy. This includes inter-
views, observation, case studies and factual information. The re-
search will be focused on how individuals with certain disabili-
ties perceive and react to their surroundings versus individuals 
without. Using this information, the process of identifying how 
to design a space suitable for these individuals with disabilities 
will result in an example project and manual intended for de-
signing facilities for Cerebral Palsy and Hypersensitivity. In the 
future, architects can use this along with the ADA handbook to 
design their own projects to further better the field.  
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The Fargo/Moorhead area has always been a very welcoming and 
accepting community to all who live in or visit the area. Despite 
this positive outlook on the city, the current state of ADA re-
quirements being implemented in many places within the Fargo/
Moorhead area fail to accommodate special provisions for some-
one with medically complex needs, specifically Cerebral Palsy and 
hypersensitivity. Thinking about how much of our world those 
individuals are not able to access or control because of their 
specific needs, makes a solution to the problem an essential. The 
task in the field would have to focus on creating places where 
these individuals don’t have to adapt to the surrounding envi-
ronment, but have an environment already suitable for them, 
thus creating a sort of universally accessible Paradise for them. 

The topic of addressing individuals with disabilities is one that 
doesn’t like to be discussed, especially when it comes to what’s 
right and wrong. In today’s society, the inclusion of individuals 
with disabilities has become considerably better than in the past 
but still not to the standards of where it should be and that is 
including in the field of architecture. Architects are still find-
ing it hard to design to ADA standards. Yes, many will meet the 
requirements, at a bare minimum, but not many will go above and 
beyond to accommodate individuals with specific needs. Thus, the 
purpose of this research and thesis project is to take a look 
at one specific diagnosis, Cerebral Palsy, and challenges that 
come with it, rather than the entire spectrum of disabilities. The 
project will focus on a specific individual, Bentley Schmeets, 
who has both Cerebral palsy and Hypersensitivity, to guide the 
design towards an individual’s real-life needs. By doing this, it 
may lay groundwork in the field of architecture of how to re-
search and design for other types of individuals and disabilities.

To fully accomplish the task at hand, there needs to be an 
understanding of what the overall issue is and how it can be 
solved through the design process. The goal is to focus on hu-
man experience and how individuals might perceive a space and 
interact with it. Focusing on a deeper aspect of this, the explo-
ration into the topic will focus on how individuals with a cer-
tain disability, like Bentley, perceive and react to their sur-
roundings versus individuals without. This information will be 
used to identify how to design a space suitable for these indi-
viduals with disabilities both in terms of sensory and mobility. 

9



Research would first have to be done to support a design pro-
posal that sets a precedent to what kind of environment would 
be acceptable and tolerable for people with Cerebral Pal-
sy and Hypersensitivity. Therefore, a research design proj-
ect focused specifically on the diagnoses of Cerebral Pal-
sy and Hypersensitivity, which are often related, will be done. 
The problem or concept being solved will result in an example 
project and manual intended for designing facilities for Cere-
bral Palsy and Hypersensitivity that architects can use along 
with the ADA handbook to design their own projects.  

To successfully design a fully functional building that will adapt 
to an individual with Cerebral Palsy and Hypersensitivity, a deep 
dive into the research of the diagnoses needs to happen. This will 
provide the knowledge to start understanding what kind of envi-
ronments they can tolerate and what types of design strategies 
are acceptable. The visual and acoustic environment, temperature 
and humidity, materials and textures, color palates, circulation 
patterns, etc. are all things that must be explored and applied 
specifically to the space being occupied by these individuals.

Looking at what information needs to be collected in order to 
complete the project, the best research strategy to implement 
is a qualitative research strategy. This gives a broad spectrum 
of options allowing for a chance to understand underlying opin-
ions and reasons of the problem. It allows insights into the re-
search problems and helps achieve goals within that research.
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The proposed project will be a mixed-use, adaptive, recreational, and 
personal wellness center. Combining multiple spaces with a goal 
of providing a leisure space for specific and controlled activities, 
can help to promote mental, physical and psychological well-being. 
The specific clientele groups the project is being designed for, will 
have a chance to embrace themselves in the surrounding environ-
ment of the building, feeling a sense of ease and relief. They will 
be able to interact with and control the environment to their full 
capacity without any worries about making special accommodations.
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Sensory Gym Music Room  Deep Pressure Area

Tactile Wall Theraputic Scents Vibration Input

Specialized Lighting

An area or room 
for active sensory 
play. The gym usu-
ally includes equip-
ment designed to 
provide propriocep-
tive and vestibular 
sensory input. This 
type of equipment 
includes swings, 
therapy balls, tram-
polines, mats, ball 
pits, climbing walls, 
etc.

Music and sound can 
have a huge effect 
on how humans can 
feel and how they 
respond to their 
environment. If used 
in the right way, it 
can provide a perfect 
sensory processing 
aid as well as pro-
mote positive behav-
ior changes. a music 
room will allow for 
an adequate space 
for individuals to ex-
press themselves.

This area will give 
individuals a private 
time for relaxation. 
The area is filled 
with pillows, blan-
kets, stuffed ani-
mals, etc. The indi-
vidual can snuggle 
up and burrow them-
selves into a pile 
that is soft, warm, 
and tight to relax 
and calm down. This 
area can be combined 
with other sensory 
environments. 

Tactile walls and 
panels have a num-
ber of areas on 
them with a range of 
shapes, textures and 
objects that can be 
static or dynamic. The 
goal is to provide 
the user with stimu-
lation and different 
sensory experiences 
when touched. Exam-
ple surfaces include 
smooth, fabric, rigid, 
etc. 

Aromatherapy awak-
ens and integrates 
our sense of smell. It 
has mood enhancing 
qualities, easily being 
able to calm down or 
relax a wound-up indi-
vidual. Even just with 
it in the air, it can 
influence the environ-
ment and the emotions 
of the individuals in 
it. Diffusers are a 
good use to put ther-
apeutic smells like es-
sential oils in the air.

Vibration is like touch 
on high speed. For in-
dividuals who are more 
intensely stressed, 
withdrawn, distracted, 
or overwhelmed, vibra-
tions can be used to 
calm and relax. Things 
like a vibrating pillow 
for hugging or squeez-
ing is a perfect exam-
ple of sensory input. 
A vibrating massager 
given to an individual 
can help to calm them 
as well. 

The way an individu-
al views their world 
is colored by the 
effects of the light 
source in the environ-
ment. Natural, fluo-
rescent, lamp lighting 
and secondary glare 
offer different lev-
els of visual stimula-
tion, effecting their 
perceptions of their 
immediate environment 
and mood. 
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Temperature Control

Temperature control 
plays a huge role in 
the feeling and emo-
tions of individuals. It 
can change the expe-
rience within a space. 
Paired with other sen-
sory tactics, the use 
of hot and cold sens-
es can be used in many 
positive therapeutic 
ways. 

Oral Stimulation

The mouth is the most 
organized spot in our 
body and can play a 
major part in regulat-
ing emotions such as 
stress. A place will 
be provided for indi-
viduals to get snacks 
that will help con-
tribute to their feel-
ings or help positively 
change them. 

Sensory

12
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Indoor Rec Area Gym Weight lifting area

Walking Track Swimming Pool Outdoor Park

Communal Space Circulation Space

A universally ac-
cessible area with 
multiple spaces for 
indoor sports, activ-
ities, and recreation. 
All things associat-
ed with sports and 
activities are to be 
easily accessible and 
useable by an individ-
ual with mobility and 
sensory issues.

An open set of 
courts universally 
accessible to all. 
The large open space 
allows for individu-
als to move, run, and 
play without worry-
ing about space re-
quirements around 
them. The gym will 
have acoustic barri-
ers/soundproofing 
to limit noise when 
gym is busy. This will 
quire to individuals 
with sensory disor-
ders

A workout area that 
is universally ac-
cessible individuals 
with limited mobility. 
Equipment for wheel-
chairs will be provid-
ed. The environment 
will also be improved 
to handle hypersen-
sitive individuals. 

A large walking 
track, wide enough to 
fit both walking in-
dividuals and wheel-
chairs. The track 
will have sensory 
elements integrat-
ed along the way to 
keep individuals who 
need engaged. It will 
also include a fully 
supported walking 
harness to allow for 
limited mobility indi-
viduals to partake in 
the experience. 

A universally acces-
sible swimming and 
therapy pool area. 
Pool will have drive-
in access for water-
proof wheelchairs, 
which will be provid-
ed. There will also 
be an electric chair 
lift to assist with 
getting limited mo-
bility individuals in 
and out. a multiple 
sensory environment 
can be created within 
this space.

An area outside the 
building that al-
lows for facility and 
guests to get fresh 
air and natural light. 
There will be walk-
ing path and places 
to sit and relax. All 
will be universally 
accessible for wheel-
chairs. 

A community space 
accessible to all, 
allowing for interac-
tion between guests. 
Area will have sen-
sory equipment and 
elements to enhance 
the experience and 
environment of the 
individuals using the 
space.

All circulation space 
throughout the 
building will be uni-
versally accessible, 
allowing individuals 
with wheelchairs to 
get to every possible 
part of the building. 
Users should have 
no worry about the 
areas around them.

Physical

Adventure Area
An outdoor adven-
ture area that al-
lows for individuals 
with limited mobility 
to participate in ex-
citing and thrilling 
adventurous activi-
ties. Examples could 
be off road wheel-
chairs, fully sup-
ported zip line, rock 
climbing and trampo-
line. 

13



Outdoor Park

Circulation Space

1. Universally Accessible
Universal Design is the most important aspect of this project. It is based 
around creating an adequate and inclusive space for individuals with Cere-
bral palsy and Hypersensitivity. Universally Accessible space is designed by 
developing solutions to meet all user needs. 

Physical mobility and being able to move freely from one space 
to the next without any obstacles is key in universal design. 

  Mobility

Being able to understand the differences on how certain individuals perceive 
their environments can influence design. Knowing how an individual with Ce-
rebral Palsy and Hypersensitivity perceive a space versus someone with full 
cognitive function allows for a deeper look into what type of design strate-
gies would be best utilized throughout the project.

2. Perception of Environment

How a person interacts with a space can also influence how 
they perceive that space. 

Interactions within a space

3. Sensory Inclusion
The inclusion of sensory elements into a space can change it in so many 
ways, especially if it is intended for someone with sensory issues, like this 
project. Paying attention to what, how, and where these sensory elements 
are integrated is key in the design process. If used in the right way, they can 
make a huge impact on how one might perceive and react in a space. 
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1. Universally Accessible
Design a universally accessible space for people with Cerebral Palsy and Hy-
persensitivity.

2. Perception of Space
Focus on how individuals with Cerebral Palsy and Hypersensitivity perceive 
their surroundings versus individuals without and how they might interact 
with them. 

3. Human Experience
Focus on the comfort and wellbeing of possible clients and users of the 
project.

4. Future Design
Set a precedent for future design projects by creating a manual or guide for 
designing for individuals with Cerebral Palsy and Hypersensitivity so that ar-
chitects can follow and do the same for other diagnoses.

5. Design Bentley’s Paradise 

6. Imrpove my skills as a designer
As a student, I want to take this opportunity to improve in any aspect of de-
sign I can and get feedback and criticism that will hopefully one day help me 
in my career.

7. Design a great projet
I want to design a project that I am proud of and what to show off to teach-
ers, friends, family and especially firms when I am in the process of job hunt-
ing. 

The Professional

Being that this project is based on Bentley and his specific needs dealing with 
Cerebral Palsy and Hypersensitivity, the goal is to design exactly what he 
would dream of in a place he could go to that would be 100% accessible and 
inclusive.
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The Academic

The Personal

8. Educate 
I want to educate people on not only on Cerebral Palsy and Hypersensitivity, 
but also the importance of universal design and inclusion of others.

9. Learn
I want to learn from my fifth-year thesis project. It is the first time we have 
been able to pick and design something all on our own. I want to use this time 
to think about what it might be like in the real world.

10. Have Fun 
Overall, I just want to have fun and do what I love, Architecture. I picked 
this project topic because it is something that is close to my heart. 

15
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Individuals with specific needs require space to care for their 
health and well-being, all while continuing to remain part of the 
community. Individuals with Cerebral Palsy and Hypersensitivity 
are a great example of people who may need a specific environ-
ment to nurture those needs but with a little help, they will be 
able to live full and active lives. The design is meant to accom-
modate these types of individuals, with no discrimination against 
age, gender, or diagnosis. the facility is designed to adapt and 
assist with those sensory and mobility needs that the users may 
require on a daily basis. 

Bentley Schmeets | Fargo, ND | Age: 11

Bentley had his first seizure at two weeks old after 
suffering from bacterial meningitis in the brain stem. It 
wasn’t until a year later that the doctors diagnosed him 
with Cerebral Palsy. Since then, Bentley has been diag-
nosed with a number of conditions and challenges. De-
spite all of that, Bentley doesn’t let anything in life 
get him down. With his infectious laugh and caring heart, 
Bentley makes a difference in everyone’s life that he 
meets.

16
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1. Theoretical Premise/Unifying Idea
The overall premise or unifying idea of my thesis project is “how do individu-
als with Cerebral Palsy and hypersensitivity perceive and interact with spac-
es versus individuals without and how can that information be used in archi-
tecture to design a universally accessible facility”. to research this premise, 
personal. first person data will have to be collected in the form of inter-
views or surveys. Articles can also be read on past experiences from individu-
als and that information can be taken and used to influence ideas in the proj-
ect.

2. Project Typology
to research project typology, case studies were conducted. This project 
design falls under multiple building typologies, so a variety of case studies 
were done. The building typologies being researched included mixed-use, well-
ness and recreational centers and universally accessible buildings. When 
looking at these case studies, certain project commonalities were taken into 
consideration. Typology, context, impact, and innovation were also all looked 
for in each case study.

3. Historical Context
To research historical context, qualitative data will be studied. When design-
ing for a specific problem, it is always good to learn and research what has 
worked and not worked in the past. Reading and searching through articles 
and archival data will give a look into how designing for specific disabilities 
was implemented. In this project, this type of research can also be used to 
learn about the history of Cerebral Palsy and hypersensitivity.

4. Site Analysis
To research site analysis, qualitative data will be used. Methods such as 
direct observation and archival search will be implemented. A full site anal-
ysis work-up will be conducted studying, wind, sun, traffic, weather, circula-
tion, water flow patterns, etc. A map will be created showing all of this data, 
which will help when orientating the building, positioning windows and devel-
oping an HVAC system. 

Research Direction
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Design Methodology

The most used research method that will be conducted to understand and 
solve the theoretical premise or unifying idea of the project will be the 
completion of interviews. Understanding from a first-person point of view 
how one interacts with certain environments is key. Interviewing Bentley 
and his family to understand the inside and out of what it is like to live 
in a life with diagnosed both with cerebral palsy and hypersensitivity will 
provide adequate data to complete the research. Talking to professionals, 
like OT therapists, about important information on Cerebral palsy and Hy-
persensitivity will also be very handy. 

the Qualitative research method will be implemented into the design ap-
proach. Studying and analyzing data both using online and book archives 
will help to fully understand the underlying idea being searching for in 
this thesis. This method will most likely be used to determine historical 
data and find medically accurate information about Cerebral Palsy and Hy-
persensitivity. The findings will be reported and documented throughout 
the research process.

Lastly, case studies will be a huge part of the research conducted on this 
project. These can give insight into what kinds of design implementations 
have worked and not worked. They set examples of what could be possible 
and give standard as a designer on to what goal need to be achieved. The 
goal is to design something that is better implemented and supports the 
premise as much as possible. 

18
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Documentation of Design Process

1. Completion of Documentation

All documentation will be kept and organized accordingly. Hand sketching 
and brainstorming ideas will be implemented throughout the design process. 
Models, both process and final, will be photographed and shown in final 
presentation to explain the design process. Computer modeling will be done 
using software such as Revit, SketcUp and AutoCad. These will be presented 
through renderings edited in design software such as Indesign, Photoshop, 
Illustrator. 

2. Project Preservation

All hand sketches, ideas, note and models will be photographed and saved to 
use during the design process. Research information will be categorized, and 
sources will be documented for later reference. Computer documents and 
models will be saved to two places in case of a computer crash or technical 
issue. all work will be labeled and dated. Lastly, always keeping in touch with 
current thesis advisor is important and taking feedback to use in the design 
process. 

3. Project Availability

All research information will be documented and credited in a final thesis 
project book. The final project as a whole will be available to view during 
presentations throughout finals week. After that, an online version of the-
sis project book and boards can be viewed through the NDSU Library or at 
request. Physical hard copies can also be viewed at request.

4. Presentation of Project

Final presentations will have a completed project book outlining all of the 
research and documentation surrounding the project. There will be a set of 
boards with the major information on it and there will also be some sort of 
presentation slide show to display when presenting the final project. 

19
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September

October

November

December

January

February

March

April

May

Thesis Proposal Draft

Thesis Proposal 

Thesis Program

Thesis Research Due

Thesis Program Continued

Thesis Design

Thesis Book

Thesis Exhibition

Final Thesis
   Reviews

Thanksgiving Break

Christmas Break

Spring Break

GRADUATION

Project Schedule
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Mixed-use, Recreational/Wellness Center, 
Sensory and Mobility Adapted Spaces 

Urban City, highly populated 

Project sets example for future projects of 
same ideologies 

Project uses new and improved techniques and 
technologies to accomplish it standing goal

1. Typology

2. Context 

3. Impact

4. Icon/Innovation

When searching for case studies, there needs to be specific 
criteria that is researched. this criteria is to be similar in ways 
to the design project currently being worked on. Case studies 
of similar building typologies, site context, project impact, new 
innovations and existing elements are all factors to be consid-
ered and used in the design process. they can help determine 
positive outcomes and negative outcomes of design. They will 
help guide the project in the correct direction and influence 
the path it may take. 

Project will share similar program elements in 
terms of how the structure is built and run

5. Existing Program Elements
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Factors Considered
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Korsor, Denmark

Phoenix, Arizona

London, England

Two | SpoFit Center for Persons with disabilities

One | Musholm Multi-Purpose hall

Three | Xylophone Building

25



ONE | MUSHOLM MULTI-PURPOSE HALL

Korsor, Denmark

London, England

Two | SpoFit Center for Persons with disabilities
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Project Summary

ONE | MUSHOLM MUlTI-PURPOSE HALL
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Architect   |   Location   |   Year   |   Typology   |   Square Footage 
AART Architects Korsor,

Denmark
2015 Mixed-use,

Recreation,
Wellness

Program Elements
1. Multi-purpose Space

3. Activity room

4. Accessbile Ramps

2. Experience Ramp

5. Fitness Area

Site Responses

Project Summary

Musholm hall is located by the coastline and the form it takes mim-
ics the surrounding area and landscapes. The circular shape pro-
vides optimum views of the bay and scenic surroundings as well as 
gives a sense of community in the open landscape. Natural materials 
are also implemented to continue the interactions between building 
and existing environment. 

Environmentally

The Musholm Multi-purpose hall is an extension of a holiday resort 
located on the perimeter of the hall. The unique circular design 
allows for maximum circulation throughout the hall and holiday 
flats. This extension is a socially inclusive building that has made a 
breakthrough in accessible architecture.

The whole concept of this project is to create a socially inclusive 
facility for individuals with disabilities. The goal is to enhance the 
quality of life for these people and give them new and positives ex-
periences. The design was intended not to erase differences but to 
give people a space for a wide range of experiences, regardless of 
their diagnosis. 

Socially

The ideologies challenged in designing this project were to bring 
new kinds of experiences into play. The Designers wanted to chal-
lenge the traditional approach to accessible architecture and cre-
ate new adaptable boundaries.

Culturally

34,444 Sq. feet
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Massing

Structure

First floor

Second floor

Third floor

Section Cut

Structure is a wooden struc-
ture laid out in a circular de-
sign. Supports are placed be-
tween rooms and large columns 
are used to support large gym 
space. 

ONE | MUSHOLM MULTI-PURPOSE HALL
T
Y
P
O

L
O

IC
A
L
 R

E
S

E
A
R

C
H

Section Cut29

Figures 7-10



Massing

First floor

Second floor

Third floor

Section Cut

The building is divided into three 
main mass structures. The cen-
ter ring, which consists of the 
open gyms and atrium space. The 
outer ring of the housing units 
and then the mass connected to 
the gyms. This the main program 
space for the building. 

First floor

Second floor

Third floor

T
Y
P
O

L
O

IC
A
L
 R

E
S

E
A
R

C
H

30

Figures 11-14



Circulation

First floor

Second floor

Third floor

The building it positioned in a 
circular form with ramps follow-
ing the perimeter. these are the 
best circulation paths and can 
be used to access all parts of 
the building. The Housing units 
is the opposite with the ring on 
the inside loop with access from 
an entry way.
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Figures 15-17



Comparison to Thesis Project
Even though this building is located in a more rural area than 
where the proposed project will be, the ideologies and basic prin-
ciples are very similar. Their goal of universal design and how a 
space needs to be designed for certain individuals connects directly 
with my thesis premise.

Conclusion

This building is an example of something that displays modern and 
unique techniques. The have gone above and beyond what is required 
and implemented universal design. This was a great building to study 
because of the main ideas are so similar to the thesis premise.
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TWO| SpoFit Center for Persons with Disabilities
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Figures 18-20



TWO| SpoFit Center for Persons with Disabilities
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Figures 21-24



Architect   |   Location   |   Year   |   Typology   |   Square Footage 
Baldinger Phoenix,

Arizona
2012 Hospitality,

Recreation,
Wellness

45,000 Sq. feet

Program Elements
1. Multi-purpose Space

3. Outdoor Pool

4. Accessbile Ramps

2. Gym Courts

5. Weight lifting Area

6. Rock Wall

8. Sensory Aesthetics

9. Walking Track

7. Commons Area

10. Universally Accessible

Site Responses

Project Summary

The surrounding desert landscape was the influence for the col-
or palate, with beige and terra-cotta being the primary colors. The 
interior environment was created by using relaxing tones. Certain 
materials were chosen due to the nature of the clientele and their 
needs. The types of flooring that were incorporated were picked due 
to the safety and sensory needs of the users. 

Environmentally

The Virginia G. Piper Sport and fitness Center for Person with Dis-
abilities (SpoFit) was the last phase of the disability empowerment 
campus in Phoenix, AZ. The goal was to use knowledge gained from 
the first phase of the project to construct a seamlessly high func-
tioning building that had no barriers creating a total environment 
for users.

One of the overall goals for the project was to create a place 
where facility members could develop and maintain healthy life-
styles. It was also designed as a place for like-minded people, who 
support and encourage one another. 

Socially

The designers carefully designed every aspect of this project. They 
used their experiences from the first phase of the design and im-
proved upon those ideas to create a better atmosphere for users. 
They were sure nothing was an after though and that everything 
was accounted for.

Culturally

Architecture
Studio

TWO| SpoFit Center for Persons with Disabilities
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First floor

Second floor

Section Cut

Structure

TWO| SpoFit Center for Persons with Disabilities
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First floor

Second floor

Section Cut

TWO| SpoFit Center for Persons with Disabilities

Massing
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Figures 28-30



First floor

Second floor

TWO| SpoFit Center for Persons with Disabilities

Circulation

T
Y
P
O

L
O

IC
A
L
 R

E
S

E
A
R

C
H

38
Figures 31-32



This project was designed using a steel construction with large 
i-beam columns used throughout the building. Masonry construc-
tion was also implemented, making for a very stable structure.

Structure

There are three main masses to this project. The main mass, which 
consists of the gym and atrium space, as well as the walking track. 
The secondary massing, which consists of the gym amenities is locat-
ed directly to the right of the first mass. The last mass is an oval 
mass to the right of both other masses. This is the entryway to the 
facility.

Massing 

Circulation throughout this building is laid out by large walking 
paths made for easy access. They are implemented using universal 
design and can allow for any user to access any part of the build-
ing. 

Circulation
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Comparison to Thesis Project
This project has a very similar typology, surrounding context and 
program elements. The use of universal design not only physically 
but in a sensory way gave a great research example to use in cur-
rent thesis studies. The structure and construction of the building 
is also something to take into consideration, thinking about the site 
context in Fargo. 

Conclusion
This building added a good backing to the premise and gave a good 
starting point for the development of the thesis project. it didn’t 
give everything, but it definitely got ideas flowing. 
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THREE | XYLOPHONE BUILDING

41 Figures 33-34
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Figures 35-36



THREE | XYLOPHONE BUILDING

Architect   |   Location   |   Year   |   Typology   |   Square Footage 
pH+ Architects London,

England
Unbuilt Mixed-use,

Health,
Wellness

Unknown

Program Elements

1. Flexible-Use Therapy

3. Meeting Rooms

4. Walkway Ramps

2. Hydrotherapy Pool

6. Community Hall

5. Accessible Play Area

9. Classrooms

7. Sensory Gardens

10.Xylophone

Site Responses

Project Summary

The main emphasis of this proposed project is an inclusive design 
for children with cerebral palsy. The goal is to create different 
experiences for them by designing different environments that will 
stimulate their senses through sounds, smells, light, and surfaces. 
The biggest element is an outdoor walking path around the building, 
enclosed by wooden logs. this element becomes a xylophone itself.

Environmentally

The Xylophone Building is a proposed project being designed for 
the London Centre For Children with Cerebral Palsy. It will allow 
for children to explore the community in a new and unique way, hav-
ing access to facility services. 

This project is not just being created for the children but the 
parents as well. It is planned to be a hub for the local community 
members. Parents can access vital information, gather for support, 
receive training, and educate themselves on current issues within 
this topic. 

Socially

The previous facility used for children with cerebral palsy was built 
in the 1950s and became unable to accom0date the rising number of 
individuals with this diagnosis. The development of this new project 
will be able to accommodate all the children and more. 

Culturally

8. Outdoor Stage
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This project is designed using a wood structure. It is made using 
natural materials like wood. 

Structure

There are two main masses. The bigger mass which the community and 
activity section. Then there is the smaller mass which is the learn-
ing and educational side.

Massing 

The circulation throughout this project will be designed consider-
ing universal design and how it might affect children with Cerebral 
Palsy.

Circulation

THREE | XYLOPHONE BUILDING
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Comparison to Thesis Project
Though this project is not yet complete, there are still many good 
takeaways from it. the typology of this building differs from the 
proposed building being designed but the way that the building is 
being used are the key focal points. The concept behind this project 
is to design a sensory and universal adaptable space for children 
with Cerebral Palsy. This Mixes directly in with the thesis project 
concepts. 

The overall ideas being considered in this project are the takeaways 
from this case study. This case study out of all three had the most 
in-depth ideas on sensory and that is a big part of what this thesis 
project will be based on during development.

Conclusion
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Results from Theoretical 
Premise/ Unifying Idea Research

Philosophical Framework

Theoretical Framework

Through the process of research, using a number of 
qualitative methods, such as case study research, one-
on-one personal interviews and the process of direct 
observation, conclusions could be made about the uni-
fying idea for the project. A process for designing an 
accommodable, adaptive and recreational space for in-
dividuals with hypersensitivity and mobility issues has 
been created. This process will allow individuals with 
hypersensitivity and mobility issues to fully experi-
ence a space and interact with it on their terms. The 
research finding will allow for the users to have full 
control over their experience in the space, which is 
something these individuals rarely get to do. 

Understanding how an individual with specific needs like 
Cerebral Palsy and Hypersensitivity perceive a space 
versus someone without those needs is a key concept 
when design a universally adaptable building. As the de-
signer, there need to be many factors considered such 
as the viewers perception of a space, experience in that 
space and the feeling and emotions they may have there. 
These can all be affected by the surrounding environ-
ment in which they occupy. Elements like our senses 
such as sound, smell, taste, touch, and sight can all 
play a huge role in determining the exact understanding 
and perception that an individual may have of a space. 
Using this information, a space can be design specifical-
ly to cater to one disability or even on person such as 
Bentley, who has Cerebral Palsy and Hypersensitivity. 
Designing in such a way can set an example of how ar-
chitects may be able to design for other disabilities in 
the future. 
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Strategies

As a starting point, three case studies were conducted 
based on the criteria of typology, context, impact, icon/
innovation, and existing program elements. From there, 
three interviews were conducted with Bentley, Bent-
ley’s mom and Bentley’s OT therapist. The questions 
were based around supporting the theoretical premise 
of the project. Lastly, information gathered from di-
rect observation by the designer from years of working 
with Bentley will be of great help during the designing 
process.  

To design for a space that is adequately adaptable for 
individuals like Bentley, research must be conducted in 
a strategic way to guide the design process. Qualitative 
research is the best research strategy to use for this 
project. The information needed to be gathered can be 
done through case study research, one-on-one personal 
interviews, and the process of direct observation. Case 
study research will give a great look into example de-
signs that are similar to the project typology and pro-
grams. This type of research can show what has been 
done in the past that work or didn’t work. They can give 
a deep look into a buildings design program, which can 
be very helpful in one’s own design process. 

Personal interviews are a key component in a research, 
design project such as this one. They give direct infor-
mation on firsthand experience that could help guide 
the design. How they respond will impact the way the 
recreation and wellness center is going to be designed. 
How the spatial layout will coincide with the sensory 
adapting elements is a major task, and the personal 
interviews will steer the project toward creating the 
perfect spaces for Bentley, giving him his Paradise.

Direct observation is another important research meth-
od that can influence the design of the project. The 
designer can see firsthand the things they are looking 
for. They can implement design ideas based off of what 
they directly observe in the real world. For example. 
things that will work for the design and things that 
may not work for the design.
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Personal Interview #1

Date | December 6, 2020
Person | Bentley Schmeets

Format | In Person, one-on-one
Location | Bentley’s House

Time | 3:30pm CT Bentley Schmeets is an 
11-year-old with Cerebral 
Palsy and Hypersensitivity. He 
is the focus subject of this 
thesis research. 

Personnel Background

Goals 

Findings + Conclusion

When interviewing Bentley, the main goal was to find out what 
his firsthand, personal experiences were when perceiving spaces, 
both good and bad. Knowing what kinds of spaces made his hyper-
sensitivity heighten more than others would help to understand 
what his feelings and emotions were during his moments of good 
and bad experiences within spaces. When he had a bad experience, 
the aim was to know what types of things could have been done 
to prevent a breakdown. What senses were being targeted the 
most and in what ways. On the other hand, the objective was to 
know what kinds of spaces Bentley felt most comfortable in and 
how sensory integration could add to those experiences in the 
space. Lastly, knowing what elements, sensory and mobility wise 
did Bentley want in his Paradise to make it 100% adaptable to 
him! These questions and ideas were the center focus of the in-
terview with Bentley.

When interviewing Bentley, he did a great job answering ques-
tions, but he had a hard time understanding and comprehending 
some of the ideas. He did his very best and the information he did 
provided will be used and implemented when designing my final 
project. The findings are as follows. Bentley said that when he 
gets into a situation where the surrounding space is too over 
stimulating, he will often get upset or overwhelmed. These mo-
ments are likely to occur when he is in loud, noisy, or busy plac-
es, or places with lots of bright flashing lights. His feelings in 
these moments tell him that he wants to “get out of there and 
go home” (B. Schmeets, personal communication, December 6, 
2020). He desires to be in a quiet calm place, and he says, “that 
it is one of the best ways I can calm down” (B. Schmeets, person-
al communication, December 6, 2020). When asked if there are 
other approaches that might be able to help soothe his stimu-
lated mind and body, he described things like tight hugs when he 
is crying,  
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Personal Interview #1

Personnel Background

cold things when he is hot, and a massage, music, tv or iPad time 
if he is majorly worked up. Conclusion were drawn, that depend-
ing on the situation and how his reactions and emotions effect 
his mind and body, there are different ways of correctly assist-
ing and guiding Bentley through those intense moments of un-
certainty.

At the end of the interview, Bentley was asked about what spac-
es or elements he would like to see implemented his personal 
Paradise, to make it 100% adaptable.  At this point, he started to 
have fun with it and threw out many great ideas. Some were ones 
that he has tried at therapy before and others were from his 
heart. He mentioned he would love to see elements like a heated 
pool, a hot tub, a gym, arm weights, vibrating toys, interactive 
toys, dimmable lights, texture walls and music. The last question 
Bentley was asked if he thought that he experienced spaces dif-
ferently than others. the question had to be explained a bit, but 
one he understood, he gave an answer with full confidence. He 
said “Yes, you couldn’t do 24 hours in my shoes” (B. Schmeets, 
personal communication, December 6, 2020).

Bentley has said this before, but it was not until this moment 
that the grave impact behind his statement was realized. Bentley 
struggles with so much on a daily basis, having challenges with 
hypersensitivity, lack of mobility and more. Despite this, he con-
tinues to live each day to the fullest and it is incredible to see 
how much Bentley has already achieved in life. He is so strong 
that is why this project was based around him and his needs. The 
space being designed allows him to not worry about accommodat-
ing to the outside world, there will already be a place made for 
him. The space being designed for Bentley will allow for him to 
have total control over how he experiences a space and what he 
does in that space. It will also give him a change to achieve so 
much more and do many things he has never been able to do. The 
design will accommodate his hypersensitive and mobility needs, 
by using the information he provided in the interview. The goal is 
to implement as much as possible to give Bentley the Paradise he 
deserves.
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Personal Interview #2

Date | December 6, 2020
Person | Heather Schmeets

Format | In Person, one-on-one
Location | Heather’s House

Time | 9:30pm CT Heather Schmeets is Bentley’s 
mother and will do just about any-
thing for him. She will go above 
and beyond to make sure he has 
the best care and treatments. 

Personnel Background

Goals 

The goal when interviewing Heather was to expand on the infor-
mation gathered from Bentley’s interview. Heather has known 
Bentley since the day he was born and knows every last detail 
about him and his needs. She knows what makes Bentley tick, how 
he reacts in certain situations, and how to adequately deal with 
that. The main objective was to get her insight on what it was 
like to be a mother of a child with Cerebral Palsy and Hyper-
sensitivity. To know what her feelings and emotions were during 
tough experiences with Bentley and how she was able to cope 
with them. The questions asked were set up in a way to focus on 
both Bentley and Heather’s sensory experiences with space and 
how a design might influence positive or negative emotions. 

Findings + Conclusion

During the interview with Heather, she provided a more personal 
interview, with insight into Bentley’s life and her experiences as 
his mother. Heather said that having a son with hypersensitivity 
and mobility specific needs gives her a different experience than 
most parents. Heather will often have to google places or plan 
ahead to make sure they are adaptable to Bentley and activities 
often have to be arranged ahead of time. She stresses that you 
must “put yourself in his shoes” (H. Schmeets, personal commu-
nication, December 6, 2020). You have to be able to understand 
what he can and cannot handle. Taking him places takes more time 
and is a completely difference experience than going without him. 
Bentley cannot do things like regulate body temperature, deal 
with crowded spaces and he gets anxious or overwhelmed when 
there is too much sound or light. Heather says, “I can walk away 
and focus on something else, he cannot” (H. Schmeets, personal 
communication, December 6, 2020). 
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Personal Interview #2

Personnel Background Heather explains that Bentley often has breakdowns when deal-
ing with over stimulating sensory situations, or he gets denied 
the opportunity to do something because of his sensory or mo-
bility specific needs. At times like these, Heather feels helpless 
that her son is being told no because of things he cannot con-
trol. She expresses that these types of situations give her drive 
to figure out a solution. She is continuously researching ways 
on how to make life better and easier for Bentley. Conclusion 
were drawn that the experiences Heather shared are conclusive 
enough to show that a facility, like the proposed project, needs 
to be designed for 100% sensory and mobility adaptable purpos-
es. 

When asked about what Heather would like to see Bentley be 
able to do, relating to the project, she had a list about a mile 
long. She mentioned three major idea, movement, recreation and 
therapeutic. The first major point she made was that Bentley 
needed a place to be mobile, but not in his chair. Things like an 
aquatic treadmill, a track with an assisted walking harness, as-
sisted rock climbing, fully supported zip line, supported tram-
poline, etc. All these activities will be safe, supported, and ac-
cessible for individuals like Bentley allowing for movement in 
that they do not need to be sitting in their wheelchairs. Heath-
er mentioned that there is no place in Fargo where Bentley can 
participate in recreational activities or sports. She said things 
like handicap an accessible pool, gym, weight equipment, parks 
can all help expand Bentley’s experiences in the recreational 
world. Lastly, Heather talked about a place that includes mul-
tiple types of therapy. Things like music, a spa, vibration rooms, 
tunnel room, animal therapy, float spa, movement therapy, etc. 
She would like to see these be completed as group activities or 
as one-on-one activities for those individuals with a more sensi-
tive personality.
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Personal Interview #2

Date | December 8, 2020
Person | Andrea Hensrud

Format | Zoom Video Chat
Location | N/A

Time | 12:05pm CT Andrea Hensrud has been Bent-
ley’s Occupational Therapist for 
many years and she also specializ-
es in sensory therapy and adapta-
tion for children. 

Personnel Background

Goals 

The goal when interviewing Andrea was to gather and under-
stand the more technical and scientific side behind children with 
hypersensitive needs. A search for good ways to implement sen-
sory components into a design to enhance a space for positive 
reactions and experiences was put forth. Questions were asked 
about what individuals with hypersensitivity struggle with most 
and what way are best to deal with that struggle. How sight, 
tactile, auditory, olfactory, and gustatory senses could each 
be used individually and together to create a 100% adaptable 
space. The questions were formatted to uncover what compo-
nents related to these senses could make a space more positive-
ly perceived by individuals like Bentley, with sensory specific 
needs. 

Findings + Conclusion

Andrea provided a professional interview that laid out factu-
al information relating to the development of the project. She 
first started by explaining how the threshold of sensitivity 
worked. She explained that there are individuals that are hyper-
sensitive, meaning they are below the threshold and are more 
sensitive to sensory input. Then there is hyposensitive, meaning 
individuals are above the threshold and are less sensitive to 
their surroundings resulting in the need for more sensory input. 
Bentley falls under the hypersensitive category, being that he is 
much more vulnerable to sensory input than the average person. 
Andrea described how as an OT therapist, she helps kids deal 
with hypersensitivity and how it is possible to educate society to 
do the same. She stated, “predictability, as a whole is the most 
important aspect of understanding someone with hypersensitivi-
ty” (A. Hensrud, personal communication, December 8, 2020). You 
need to be able to predict what might happen around you or what 
a situation might play out as. She said explaining to educating   
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Personal Interview #2

Personnel Background
people around are always a good practice. Control, like skills 
intervention or a sensory diet can also help to deal with spe-
cific situations. 

Andrea then proceeded to describe how each sense could af-
fect an individual like Bentley, who has hypersensitivity. She 
said sound can be either too loud or too quiet. Individuals 
are often sensitive to touch such as clothing or equipment. 
Smells can instantly change a person’s emotions. taste is a 
stress managing or calming tactic and sight can influence how 
someone perceives a space, whether that is through light or 
visual beauty.
 
As an OT Therapist, Andrea had many great ideas when asked 
about elements to implement in the design process. She again 
attributed them with the five senses. She recommended sound-
proof walls and floors to any major noise within the building. 
She said sound machines can be very soothing and often work 
well with the implementation of other sensory elements. Tem-
perature control and tactile walls can play a role in the tac-
tile sensory experience. Lights and interactive walls cater to 
the visual sense. changing essential oils and pairing them with 
other sensory experiences relates to the olfactory sense. The 
gustatory sense is one of the most important, because it is 
often our go to when we are stressed or upset. We can asso-
ciate foods with just about any feeling. Soft, chewy food can 
be soothing or calming. Crunchy, sour food can be alarming or 
stimulating. Gum and protein are also good elements to use, 
they help us to focus. Andrea provided a great amount of pro-
fessional information that will be implemented in the design 
process for this thesis project. 
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Neutral Foundation of Ayres Sensory integration by Jane Shelly 
is a journal article published in Volume 9 of Brain Sciences. 
This article dives into sensory integration, a theory and prac-
tice developed by Je Ayres an occupational therapist and neu-
ropsychologist. Trademarked as Ayres Sensory Integration or 
ASI, this theory lays the groundwork for understanding how to 
help and treat children with learning and behavioral challeng-
es. ayres found through her research and clinical experiences, 
that the nervous system translates sensory information into 
action and assumes that correctly inputting sensory integration 
will lay the foundation for adaptive behavior. The theory empha-
sizes that when the active, dynamic-sensory processes that sup-
port movement interact with social and physical environments 
they can create a pathway for development. Though ASI is just a 
theory, much of Ayres work remains supported by current liter-
ature and is commonly used as a therapy technique. In order to 
understand the full extent of ASI, the article takes a look into 
areas of sensory perception such as vestibular, proprioceptive 
and tactile systems.

Research today supports Ayres early on theory that the brain 
and many of its important functions are effected by the Vestibu-
lar system. It shows that arousal regulation, static and dynamic 
postural control, balance and equilibrium responses, bilater-
al coordination, and spatial perception for adequately navigat-
ing through space, all are critical brain functions that receive 
information from the vestibular function. For example, an ac-
celeration of the body through space, such as swinging or a 
slide, will increase alertness. The opposite happens when slow, 
rhythmic movements occur such as rocking or swaying. the will 
body experiences a decrease in arousal causing it to feel calm 
or drowsy. These types of movements are affected by the ves-
tibular function, which together play a large role in effective 
posture and head control contributing to the development of 
motor skills.

Postural and head control can be developed through vestibu-
la information traveling from the brainstem to the cerebellum. 
This can occur both when the person is moving or stable. com-
plex motor skills can be developed through postural control if 
the crucial connections within the body can effectively be made, 
Vestibular information also supports coordinated eye movement 
and head movements, allowing for the eye muscles to adjust 

Title: Neutral Foundation of Ayres Sensory Integration
Author: Jane shelly 
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rapidly and precisely while the head is moving. This provides the 
moving person with a perfectly stable perception. The strong 
connection the vestibular system has with vision allows for 
anticipatory motor actions and plan, effective muscle activation 
and contributes to bilateral motor coordination. 

Somatosensations are a combination of touch and propriocep-
tion (awareness of position and movement of the body). Research 
has found that tactile sensations are directly linked to cer-
tain areas of the brain. Ayres hypothesized that the connection 
between somatosensory and other sensory systems is strong. 
“Tactile sensations project to the posterior parietal cortex 
where they are integrated with visual information and motor 
signals” (Lane, 2019). It was realized that touch operates with 
multiple body functions, ranging from simple (pain reflex) to 
complex (regulating stress reduction). This response led Ayres 
to suggest that the central nervous system processes are 
heavily influenced by tactile inputs, which in turn led her to 
believe that the integration of sensory and touch was import-
ant at a very young age. There is recent research that supports 
this theory indicating that newborns are prompt to shift their 
gaze toward touch when it comes from a person rather than 
from an object. 

Ayres ideas further showed that the somatosensory system 
played a role in praxis. These were grounded through studies in 
recent research that showed clear relationships between tac-
tile perception, praxis and somatosensation allowing for antic-
ipatory processing and prediction of movement. Ayres defined 
praxis as “the basis for dealing with the physical environment 
in an adaptive way dressing, eating with utensils, playing, writ-
ing, building, driving an automobile, changing the physical envi-
ronment to meet a purposeful goal, and making a living” (Lane, 
2019). This idea has become one of the core ideas of ASI.

Touch, movement and space 

Sensory modulation disorders comprise exaggerated responses 
to sensation, on either side of the threshold, which include hy-
perreactive and hyporeactive. Hyperreactive is when reactions 
to stimuli are extreme and overwhelming. Hyporeactive is when 
reactions to stimuli are mild and inexistent. These reactions

The response to stimulus
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interfere with daily activities such as eating, hygiene and so-
cializing. Ayres developed her theory on understanding how the 
sensory systems functioned both in an independent way and an 
integrated way. Initially, Ayres grouped each sensory system in 
a unified way (tactile function or vestibular function), but soon 
found the need to distinguish sensory perception and sensory 
modulation from each other. Sensory perception in any system 
drives planned actions and cognition, while sensory regulation 
allows for more regulatory functions. AS shown in Ayres work, 
somatosensory perceptual functions were linked to perceptual 
functions with praxis abilities, but sensory modulation was as-
sociated with arousal, activity level, and emotion regulation. 

Prevalence in hypersensitive children increased throughout 
Ayres career. She observed that sensitivity to auditory, visu-
al, olfactory, and gustatory sensations in this population com-
monly appears as distress and lack of habituation to auditory 
and tactile stimuli. These children lacked the ability to notice 
or register stimuli that would be prominent to most other chil-
dren. Children who have   poor registration often fail to ad-
just or adapt to visual or auditory stimuli that most children 
would react as though a stimulus never occurred. Ayres laid 
the groundwork with her suggestions of poor sensory modula-
tion for other researchers who could examine more potential 
neurophysiological keystones. Researchers found that individ-
uals with sensory hyperreactivity display an unusually strong 
fight or flight response in the event of unpleasant sensory 
experiences. It has also been hypothesized that the ability to 
filter out any unnecessary stimuli is a large deficit of children 
with poor sensory modulation. Multisensory experiences are a 
part of everyday life and play an important role in development. 
Multisensory inputs enhance processing and interprets senso-
ry events in typical developing individuals, but weaker related 
potentials are shown in individuals with poor modulation. They 
struggle to process auditory and somtosensory stimuli causing 
them to become overwhelmed in the presences of multiple modal-
ity sensation situations.

Many advancements have been made in the field of neuroscience 
that developed from Ayres’ ASI theory. The dedicated research 
Ayres completed allows for an effective understanding of chil-
dren with learning and behavioral difficulties. Today’s scien-
tists continue to confirm and clarify Ayres work and are able 
to add to her efforts to understand human condition in a mean-
ingful way.
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The Eyes of The Skin by Jujani Pallasmaa is a book showing the 
connection between our senses and architecture. Pallasmaa 
directly notes that our tactile sense is one of the most prom-
inent and that all the senses, even vision, are an extension of 
the tactile sense, of skin tissue, meaning all sensory experience 
are a means of feeling, relating it back to the sense of tactility. 
Touch lets us experience the world through our own bodies and 
Pallasmaa believes that architecture is one way to do this. The 
essence of designing architecture for the senses directs our 
consciousness back to the world allowing us to feel a sense of 
self and being. Architecture can address all the senses and as 
a designer, the mental task when planning a space is accommoda-
tion and integration. An architectural work can offer pleasur-
able shapes and surfaces created for the touch of the eye to 
play with the other senses. It also incorporates physical and 
mental structures allowing for our experience in the space to 
be a strong coherent and significant one. 

Title: Eyes of the Skin: Architecture amd the Senses 
Author: Juhani Pallasmaa

Every touching experience in architecture is multi-sensory. The 
qualities of space, matter and scale are measured equally by 
the eye, ear, nose, skin, tongue, skeleton, and muscle. They all 
are strengthened by the existential experience. Instead of the 
five classical senses, architecture includes several categories 
of sensory experience, that all interact and connect with each 
other. The five senses are not looked at as the typical five de-
tached senses but as five sensory systems: visual system, au-
ditory system, taste-smell system, basic-orienting system, and 
haptic system. This idea suggests that we use no less than on 
average twelve senses when experiencing a space. The eyes want 
to collaborate with the other senses and all the senses includ-
ing vision can be an extension of touch thus defining the line 
between the skin and the environment. Rene Spitz, a psychoan-
alyst, said “all perception begins in the oral cavity, which pro-
vides a pathway from inner reception to external perception” 
(Pallasmaa, 2012). Thus, why a beautifully prepared breakfast 
looks more appetizing than a bowl of oatmeal. The sense of 
touch could be the unconscious side of vision because vison re-
veals what touch already knows. 

Sensory Systems 

Introduction 
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The hands are a complicated organism, they have history, their 
own culture and particular beauty, they are a sculptor’s eyes, 
but they are also organs for thought. Pallasmaa cites 18th 
century Irish Philosopher George Berkeley who says touch is 
directly related to vision and that visual apprehension of mate-
rials, distance and spatial depth would not be possible without 
the haptic memory. Berkley views that vision needs the help of 
touch to provide a sense of strength and resistance. The line 
of sight isolated from touch has nothing to do with distance, 
and therefore has nothing to do with space or body. The only 
sense that is able to allow for the sensation of spatial depth 
is touch. Our skin traces the temperature of a space with abso-
lute precision. For example, the warmth of a sunspot showing 
through the window or the cool shade of a tree can enhance 
the experiences of spaces and places. 

Sight is our dominant sense. We constantly rely on it as we 
study and categorize our surroundings. By experiencing the 
world mainly through our eyes leaves us a distant observer 
between ourselves and the object being viewed. By touching it 
we connect with it. Our eyes give us control, allowing us to 
keep them from viewing what we do not want to look at. The ef-
forts to distance ourselves from sound or odor is more diffi-
cult. As humans, we seek sensations and if there are none, our 
minds, and bodies create their own to fill the void, sometimes 
with meaningless thoughts. Scents, acoustics, tactile materials, 
forms, light, shadow, the weight, and proportion of things, as 
well as the overall spirit of the space, overrules pure aesthet-
ics.

Vison, Touch and Conclusion 

The sense of sight implies a state of exterior experiences, but 
sound creates an extraordinary interior experience. The sound 
within an architectural structure articulates the experience 
and understanding of a space. Auditory experiences provide a 
temporal continuum in which visual impressions are created. Ev-
ery architectural building and space have specific characteris-
tics that add or take away from the acoustical significance. The 
sound of intimacy or monumentality, invitation or rejection, hos-
pitality, or hostility. An echo in a space is as much understood 
and appreciated as it is through visual space, but acoustic per-
ception often remains as an unconscious background experi-
ence. 

Accoustic Intimacy 
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Title: Sense of Place; Architectural Design for the Multisensory Mind
Author: Charles Spence

60

Through history, design in architecture has been controlled by 
the eye and the sense of sight. That is until recent years when 
architects have started designing with the inclusion of other 
senses. These include sound and touch which relate to the pro-
prioception and vestibular systems, as well as smell and even 
taste. Despite this, there is still very little know about how a 
multisensory environment effects the human mind. This article, 
Sense of Place: Architectural Design for the Multisensory Mind 
written by Charles Spence takes a deep look into what role 
human senses play in the practice of architectural design. This 
can be done through the process of studying one sense individ-
ually or studying all of them as a collective group. The goal of 
understanding these concepts is to hopefully incorporate these 
design strategies, influenced by human senses, to create build-
ings and spaces that promote social, cognitive, and emotional 
development. 

Introduction 

Spence emphasizes that the human population spends around 
95% of their time indoors and architecture has not had a great 
track record of supporting positive outlooks within the space. 
The vast majority of architecture is designed for the eye and 
visual beauty but tends to neglect other non-visual senses 
such as hearing, smell, touch and taste. Science shows that 
society is being hindered by this with things like sick-building 
syndrome (SBS) or seasonal affective disorder (SAD). If society 
wants to move away from these effects, the process of how a 
building and its spaces are designed will have to changed. the 
health and Well-being of occupants needs to be taken into con-
sideration and how a multisensory environment and atmosphere 
affect them. There also needs to be an understanding about we 
cognitively interpret or attribute our experiences to the source 
they came from.

Multisensory in Society

Lierature Review
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The sound of a space is undoubtedly important according to 
Spence. Sound can provide clues and hints to the identity of 
a space; it proportions and even its function. Spence indicates 
that architects are focusing more on how to avoid or minimize 
unwanted sounds in architectural design rather than finding 
solutions to benefit the space through positive sensory design. 
The use of natural sounds such as running water, has been re-
searched and proven to help mask distracting sounds. Spence 
points out the interesting fact that, “it turns out that people’s 
belief about the source of masking sounds, especially in the 
case of ambiguous noise, can sometimes influence how much re-
lief they provide” (Spence, 2020). Individuals show greater con-
centration and focus when listening to natures sounds versus 
something like industrial sounds. Research experiments have 
been conducted to back up this information.

Sound in a Space

Despite the fact that the first point of physical contact with a 
building is when we enter, the tactile environment is often ig-
nored my architects. Spence reminds us that when we enter a 
building, we make contact with flooring, handrails, elevator but-
tons, furniture, etc. The tactile experience is palpable: touch-
ing the grains of wood or textured pattern of brick. Feeling the 
veined marble or the cold surfaces of steel integrate both tex-
ture and temperature, two key components of tactile sensation. 
The occupant’s imagination and mental state can be stimulated if 
material and tactile sensations are used in a careful and effec-
tive way. Spence asks the question, “what would it feel like to 
reach out and touch or caress an intriguing surface” (Spence, 

2020)? Touch is related to vision and the way view things can 
change the way we read our tactile touch of them. Materials 
such as stone, brick and wood allow for an understanding of 
the materials essence and feel, but in recent years with the de-
velopment of materials like glass, enameled metal and synthetic 
materials, that understanding is lost, and the materials have 
nothing important to convey. Whether a material is touched di-
rectly or not, the tactile elements within an architectural de-
sign can fundamentally change the overall multisensory experi-
ence.

TActile Materials 
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Chemical senses in architecture seem odd but can be very preva-
lent. Scent and taste can play a big role in the development of 
a multisensory building. Designing with considerations for the 
olfactory sense in mind, architects are often focused in elim-
inating the negative odors such as dust, mold, cleaning prod-
ucts and wood to name a few. This is perhaps no coincidence, 
given that it tends to be the bad odors, rather than the neu-
tral or positive ones, that have generally proved most effective 
in immersing us in an experience. The process of eliminating neg-
ative existing orders is often the idea rather than the introduc-
tion of a positive. It is much easier to get rid of a smell if the 
smell is not bad to start off with. 

Olfactory Sense 

Only a very small fragment of research has been done on the 
topics directly related to multisensory experiences in archi-
tecture. Despite this, this research has shown that the senses 
of the human body can be stimulated and manipulated with the 
presence of architectural elements to enhance a occupant’s 
multisensory experience within an space. 

Conclusion
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The Site

Average Household Income | $64,577

Average Per Capita Income | $36,611

Average House Value | $205,400

Demographics

Population | 762,062

Average Age | 35.5

Male | 51.2%

Female | 48.8%

Population Density Per Sq. Mi |11

Moorhead
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Figure 45



Land Use | Commercial

Elevation |906 Ft

Property Type | Vacant land

Owner | Sanford North

Parcel ID| 01-8483-00100-000

Land Assessment Value | $6,740,000

 Commercial

Educational Parking

GC-General 

LC- Limited 

MR-2 - Multiple 

MR-3 - Multiple 

SR-2 - Single 

PI- Public 

AG-Agriculture

West Fargo

Apartment The Site

Housing Park West Fargo

Institutional

Residential

Residential

Dwelling

Dwelling

DwellingCommercial

Commercial

Land Area | 68,994.8 Sq. Mi

Site Information

2251 49th St south Fargo, ND 58104
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GC

The Site

69

Figure 46



Zoning
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GC or General Commercial district is the main zoning devel-
opment type in the area surrounding the site. GC is primari-
ly intended to accommodate commercial uses such as retail, 
service, office, and commercial uses. The site lands in the GC 
district, allowing for the type of structure being designed 
to adequately fit within code limits. The Multi-use, recreation 
and wellness center will fit in perfectly with the surrounding 
structures and developing area. According to the City of Far-
go’s Municipal Code of Ordinances, the GC district has certain 
codes and standards that have to be followed. 

Use Regulations indicate how the site might be used and what 
category type may be designed on the site. It also indicates 
whether a category can be used in that zoning district if it has 
to follow specific conditions or if it cannot be used at all. Ac-
cording to Fargo’s Municipal Code, the selected site for this 
project falls under General Commercial (GC) as the zoning 
district and recreation and entertainment, outdoor for the use 
category. When cross referenced, the letter “P” is indicated. 
This means Uses Permitted By-Right. 

Dimensional Standards 

70
Figure 47
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The Site Interstate 94

51st St S.

23rd Ave S.
45th St S.

Surrounding the site is mostly commercial and residential con-
text. Most of the commercial is to the east of the site, con-
sisting of multiple hotels, restaurants, and retail stores. to 
the north and south of the site is where the majority of the 
residential building are. There are a multiple number of large 
apartment building but also some single home residents. The 
site is incased in a way by three major roadways, I-94, 45th St. 
and Veterans Blvd. (not shown above). the area is always busy 
with people to it high density of commercial and residential 
properties.
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Figure 48
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To the direct West of the site 
is Sanford Medical Center. 
This is North Dakotas new-
est and largest medical cen-
ter. It serves as the hub for 
regional health with 60% of 
patients coming from outside 
the metro area. It was com-
pleted in 2017.

The surrounding area is most-
ly commercial with hotels, 
restaurants, and businesses. 
The photo shows Four Points 
Hotel, which is the main hotel 
for the nearby Sanford Med-
ical Center. The hotel is lo-
cated across the road on the 
South side of the site.

To the East of the site, 
there is another empty lot 
followed by more commer-
cial buildings. Shown in the 
photo is the Ronald McDon-
ald House, Northern Tool + 
Equipment and Hampton inn 
and suits. 
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Traffic Circulation
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Interstate 94

51st St S.

23rd Ave S. 45th St S.

The Site

There are many ways to access the site, with the main being 
by motorized vehicle. The main entrance will allow access to 
cars by using 23rd Ave S. A second, easy way, is to use MATBus 
transportation system. This is one of Fargo’s public transpor-
tation systems and ticketing information can be found on the 
MATBus website. There are a few routs that stop very close 
to the site. Lastly, there are multiple biking and walking paths 
around the site, making for easy access my foot or bike. 

I-94 carries the heaviest traf-
fic flow on a daily basis. With 
45th being a major roadway 
connecting north and South 
Fargo, the traffic flow is av-
erage. The roads surrounding 
the site have light traffic. 

73 Figures 52-53



The street to the West of the 
site, separates the hospital 
and the site. Its 51st St S. 
and the majority of the traf-
fic that uses this road are 
vehicles going to and from 
the hospital. It is also the 
main roadway for ambulances 
to get to the emergency bay.

Moderate to heavy traffic oc-
curs on 23rd Ave S. located 
to the South of the site. It 
is a major roadway that con-
nect 45th St and Veterans 
Blvd. People often use it as a 
shortcut instead of using the 
interstate. There is no stop-
light along it, so it provides 
a fast and efficient route. 

The I-94 Interstate is locat-
ed to the North of the site. 
Running North to South, it 
connects West Fargo and 
Moorhead, MN. The interstate 
is many people’s main trans-
portation route to work. It is 
also a main route for a great 
number of truckers driving 
across the state. 
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Views 

1
4

3

2

this photo taken from the 
northwest corner of the site 
shows the view to the north-
east towards the I-94 inter-
state. The view shows apart-
ment buildings across the 
busy road and some elevation 
increases with small hills at 
the back of the site.
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This photo taken from the 
northwest corner of the site 
shows the view to the south-
east towards 45th St. The 
is not much elevation change 
and the majority of the site 
is open grass land making 
for easy building. 

this photo taken from the 
northwest corner of the site 
shows the view to the south 
towards 23rd Ave S. The view 
shows the lowest elevation 
point of the site and a pow-
erline obstruction that will 
need to be taken into consid-
eration when building. 

this photo taken from the north-
west corner of the site shows the 
view to the west towards Veterans 
Blvd. and the Sanford Hospital. 
This also shows the low elevation 
point of the site, a culvert, as well 
as the power line, both of which 
are to be properly addressed be-
fore the building process starts. 
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Analysis Map
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January

Average Annual Weather

July
High | 83 degrees

Average Annual Days of Sunshine | 200 Days

Low | 61 degrees
High | 19 degrees
Low | 3 degrees

Average Annual Rainfall | 24 Inches

Average Annual Snowfall | 49 Inches

Average Annual Precipitation | 99 Days

Climate
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Winter Winds | January

Fall Winds | OctoberSummer Winds | July

Spring Winds | April

Wind Patterns
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In Fargo, like most other climate data, the average hourly wind 
speed experiences significant seasonal variation depending on 
the seasonal time of year. The windiest time of year, September 
to May, lasts about 8.5 months with average wind speeds over 
11 miles per hour. The calmer time of year, May to September, 
lasts about 3.5 months with average windspeeds 9 miles per 
hour of lower. From May to November, winds generally come 
from the south. From November to May, winds generally come 
from the north. In Fargo’s winter season, the wind also has a 
major effect on the wind chill. Often the wind chill reaches 
below zero, since temperatures get so low in the area. This be-
comes a very dangerous situations for local residence.
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Shade + Shadow

Spring Equinox | March 20 Summer Solstice | june 20
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Fall Equinox | September 22 Winter Solstice | December 21
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In Fargo, the number of daylight hours varies significantly de-
pending on the time of year. The shortest day of the year is 
almost always December 21stm with an average of 8 hours, 
20 minutes of daylight. The longest day of the year is usual-
ly June 20th with an average of 15 hours, 50 minutes of day-
light. Since there is such a drastic change in daylight hours 
between the seasons, daylight savings is used in Fargo to 
provide more accurate daylight during the winter and sum-
mer times. During 2020 daylight saving was observed in Fargo 
starting March 8th and ended November 1st, lasting a little 
less than 8 months. This means that during the winter months 
(November-February), it stays darker longer in the mornings 
and it stays lighter out longer in the evenings. The graphics 
above and below demonstrate this concept. 
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Noise

The site is located next to one 
of the biggest emergency hos-
pitals in the Midwest. The road-
ways directly to the south and 
west of the site will get a lot of 
noise not only from heavy traf-
fic flow but also from frequent 
ambulances arriving and leaving 
from the hospital. The sirens 
will be the main noise factor. 

Since the hospital is built for 
large emergency’s and traumas, 
they have a helicopter landing 
pad for easy patient delivery if 
needed. The landing and taking 
off of the helicopter will be a 
major noise disturbance. 

another noise factor is the in-
terstate located to the north 
of the site. There is often 
heavy traffic flow during the 
day and increases during rush 
hours. It is a main roadway for 
many going to work as well as 
many truckers, so the sound 
of traffic can increase to high 
levels. 
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Topography + Soil

Topograhy Lines

The Red river Valley is located on glacial lake plains, flood-
plains, and gently sloping side slopes of streams within the 
glacial lake plains. due to that, the land is relatively flat, re-
sulting in a slope that ranges from 0-2% across the valley. 
As for the site, the highest point of elevation is directly in 
the middle of the site at 906 ft. From there, the site gradual-
ly slopes down in all directions reaching its lowest point on 
the west edge at 900ft. The calculation of the slopes are as 
follows. Highest elevation sloped to the south: .85%, Highest 
elevation sloped to the east: .85%, Highest elevation sloped to 
the north: .43%, Highest elevation sloped to the West: 1.3%

906ft

900ft

904ft

902ft

902ft
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Figure 86 
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Flood  Plane

Fargo Series Soil
Soils in Fargo are characteristically very weak. Consisting of 
mostly poorly drained soils that derived from fine-grained sedi-
ments deposited into Glacial Lake Agassiz. The surface soil is a 
thin layer of organic silty sediment great for agricultural pur-
poses. The topsoil soil, black alkaline silt loam is crumbly and 
has a granular structure. It is friable when moist and slightly 
sticky when wet. The subsoil, olive-gray alkaline clay, is slight-
ly calcareous, has a strong, hard blocky structure when dry, 
is very firm when moist and very sticky and plastic when wet. 
The substratum, olive-gray calcareous, saline alkaline clay, 
contains segregated gypsum crystals and characteristical-
ly, mottled with dark yellow brown toward the bottom. these 
soils all expand when wet and shrink when dry. This causes 
1-3-inch cracks wide at the surface, extending downward to 36 
inches at times.  

Fargo Silt Loam   7%
Fargo Clay    19%
Fargo Silty Clay Loam   43% 
Saline
Fargo Silty Loam Clay  31%
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Vegitation

Amur Chokecherry

The surrounding area is filled 
with boulevard trees ranging 
from 3ft to 20ft in height. They 
are positioned in no particular 
order or groupings. There are 
areas where there are tight 
groupings of trees and others 
where single trees stand alone. 
Photo taken on the south side 
of the site.  

Larger trees have been placed 
in the road median, breaking up 
the vastness of the urban feel 
to the area. The trees in the 
photo are located on the south 
side of the site and on 23rd 
Ave, which is a fairly busy road 
connecting 45th St. and Veter-
ans Blvd. 

There are both deciduous and 
coniferous trees located near 
the site, but deciduous are more 
prominent, especially surround-
ing the site directory. The site 
itself is barren of trees, leaving 
a large open grass area perfect 
for designing a structure and 
adding landscaping at a later 
time.
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Northern

Honeylocus
Acllaimed 

Bur Oak Green ash Harvest Gold
Linden

American Linden Autum Blaze
Maple

Ohio Bukeye Hackberry

Discovery Elm Emerald Lustre
Maple

Little Leaf
Linden

Norway Maple

Amur Chokecherry Cathedral Elm Thunderchild
Crab

Boulevard Linden

There are both deciduous and 
coniferous trees located near 
the site, but deciduous are more 
prominent, especially surround-
ing the site directory. The site 
itself is barren of trees, leaving 
a large open grass area perfect 
for designing a structure and 
adding landscaping at a later 
time.
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Wildlife
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Looking at an overall area called the Tallgrass Prairie (Red 
River Valley), that extends the eastern one fourth of North 
Dakota. The flat topography and rich soil provide for excel-
lent agricultural production. The predominant natural veg-
etation (excluding trees) in the area are grasses and forbs. 
A few include big bluestem, prairie dropseed, slender wheat-
grass, porcupine grass, meadow sedge, blue-eyed grass, 
Western prairie-fringed orchid, tall goldenrod, and white 
sage. This vegetation, now including the trees listed on the 
page above, provide the perfect habitats for small local 
wildlife. This wildlife includes birds. mammals, reptiles/am-
phibians, and insects.

Birds: Northern-harrier, vesper sparrow, kill-

deer, Eastern kingbird, Western meadowlark, 
short-eared owl, sharp-tailed grouse, etc. 

Mammals: plains pocket mouse, white-tailed jack-
rabbit, deer mouse, meadow vole, thirteen-lined 
ground squirrel, plains pocket gopher, coyote, 
red fox, racoon, badger, striped skunk, white-
tailed deer, etc.
 

Insects: Dakota skipper, monarch butterfly, 
bumblebee, mosquitoe, house fly, etc. 

reptiles/amphibians: American toad, Northern 

leopard frog, plains garter snake, Northern 
prairie skink, etc. 
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Vesper Sparrow Western Meadowlark

Monarch Butterfly

Plains Garter SnakeAmerican Toad

Thirteen-lined SquirrelWhite-tailed Jackrabbit

Bumblebee 90Figures 91-98



Project Justification

Besides architecture, helping people and kids with special needs has 
always held a special place in my heart. My younger brother was born 
with special needs, so it is something that has been a part of my life 
for a long time. Over the years I have volunteered for many organi-
zations that are for special needs people. I also have worked with 
Bentley for almost four years. I have seen the struggles firsthand 
that he has to deal with on a daily basis going out into public where 
things aren’t accommodated for him. That was my driving motivation 
behind this project. I want to inform people about not only Cerebral 
Palsy and the hypersensitivity that comes with that, but also about 
the lack of adequate handicap accessibility in our world today. To me, 
the last four year have been all about learning. We have been given 
projects to do and guidelines to follow, but this project is dictat-
ed mainly my me. It is giving me a chance to design something I am very 
passionate about and along with giving me a look into what a career in 
architecture might be like. 

At this stage of my professional development, this project has be-
come a sort of steppingstone between school and the real world. It 
is giving me a look into what a real-life design project might be like 
but also keeps my education there, allowing me to keep learning and 
progressing in my chosen profession. This thesis project is also an 
opportunity to a job after graduation. It is the biggest project of my 
schooling and shows the knowledge and skillset I have learned over 
the last four years. The amount of long, tedious process and think-
ing that has gone into this project has really opened up my eyes. I 
had to use a lot of different sources, programs, and techniques to 
complete each step. Doing this project improved my skillset in each 
aspect of design. School taught me the basics, but this project took 
it a whole step further, giving me a chance to explore designing a 
project start to finish, based solely upon my criteria. By doing this 
project, I was able to expand my knowledge in the field and hopefully 
can use it in future experiences. Overall, this project has helped me 
to improve my set of design skills moving forward.

This proposed project is a much-needed facility in the Fargo-Moorhead 
area, and I believe that it will get a lot of use. There is not really 
a place that people like Bentley can go and do what this facility is 
allowing him to do. It would be a great investment and would be ben-
eficial to many individuals in the area. In my mind, a project like this 
would be very much supported by city leaders and citizens. Funds for
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the project could be acquired many ways. Fundraising, donations, or 
an extension of a medical or therapy facility that would be willing 
to contribute funds to build are all possible sources of funding. A 
proposition point could be the adaptive technological goals of the 
project. This is to create an area that is adaptable to people with Ce-
rebral Palsy and Hypersensitivity. To do that, the environment will be 
adaptable to the user’s senses: sight, touch, sound, smell, and taste. 
The technology will make it easy and user friendly to quickly change 
the environment. Technology will also make the adaption of equipment 
safer and more efficient.  

The site for this project was chosen for a few reasons. One, it was 
chosen to be placed in Fargo, since that is where Bentley lives. He 
has easy access to it and will be able to use the facility often. A 
second reason is that there is a need for a place like this in the Far-
go-Moorhead area. Third, it is placed next to the new Sanford Medical 
Center, one of the biggest hospitals in North Dakota providing easy 
access to people in hospital care who may need or want to use the fa-
cility. 

In the professional architecture field, because there is a need for 
more architects with the knowledge on how to design correctly using 
ADA accessibility standards, this project could be vastly important. 
It could set an example of how this can be done correctly and can 
encourage other architects to follow the same design process. There 
is a need for more ADA adaptable facilities not only in Fargo, but in 
the field of architecture period. Many architects will design to ADA 
standards, but only to the bare minimum. This facility can be a example 
of how to use a disability to adequately design a adaptable place for 
those who need extra accommodations. People could argue that the 
topic of my project is just an opinion, but I think that if you were to 
take hard evidence and facts about the number of places that were 
adequately ADA and sensory accessible to those with extra needs, 
you will find that there are more places that do not meet the require-
ments that places that do. I have also experienced firsthand a number 
of places that Bentley was not able to get into or barely fit with his 
wheelchair and it is devastating to have to tell him he can’t do some-
thing or go somewhere because its not accessible. So, to me, I think 
it is a very imperative project and can be an example for other archi-
tects to follow. Overall, this project can certainly be left for some-
one else to take over and try to solve but I don’t see the point in 
that when I am the one who started it. My specific analysis and topics 
are mine to solve, but there is such a diverse world to research and 
design for under this topic that I think that any professional could 
research and design something for anyone with a certain or specific 
disability other than Cerebral Palsy and hypersensitivity. 
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Historical, Social + Cultural 
Contect

Throughout history, individuals with disabilities or special 
needs have been looked at differently and treated as such. 
It has not been until recent years that the inclusion of 
these individuals has made a rise in society due to a demand 
by people with disabilities who have wanted to see change. 
For many years, individuals with disabilities were marginal-
ized, hidden away, institutionalized, denied education, and 
were often discriminated against in employment, housing, 
and transportation along with many other aspects of daily 
life. 

Dating back to the Greek Empire, there was an obsession 
with human perfection, and this may have laid groundwork 
for future beliefs. During the Roman Empire, the disabled 
were considered property of the state. They were aban-
doned, exposed, and mutilated. This same ideology con-
tinues through the Middle Ages with similar treatments. 
Around the time of the Renaissance, an increase in religion 
changed the treatment of disabled people. They were of-
ten cared for my monks and received minimal medical care. 
Between the 1700’s and 1800’s, Disabled individuals were 
institutionalized, and seen as outcasts by society. Still 
in the early 20th Century, cities were passing what were 
known as “Ugly Laws”. These made it illegal for any person 
who was disabled, mutilated, or disfigured to be seen in 
public. The last repeal of this law was in 1974 in Chicago. 
Towards the mid-20th century, the passing of acts started 
to generate a positive outlook on individuals with disabil-
ities. Despite this, the inclusion of these individuals was 
still far from just okay. 

Cultural Context 

Historical Context 
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From this point, it was a constant battle to gain equality 
and accessibility throughout society. During the 1970’s, 
the acts that were passed Created a steppingstone to were 
everything lies today. Disabled children were integrated 
into public schools, closed captioned programming was 
provided for deaf people and mass transit vehicles now re-
quired a wheelchair lift. 

It wasn’t until the 1980’s that a change was being made 
regarding the inclusion of individuals regarding architec-
tural design. Laws and acts were passed stating that in-
dividuals must have the same opportunities as others and 
that modifications need to be made to structures if that is 
not the case. the rehabilitation Act of the Disability Rights 
Law was a major movement. The Fair Housing Amendments 
Act also was a momentous step for individuals looking to 
be independent. In 1989, the first copy of the Americans 
with Disabilities Act (ADA) was drafted and in 1990 it was 
signed into law regarding the following:

It prohibits discrimination and guarantees that people 
with disabilities have the same opportunities as every-
one else to participate in the mainstream of American 
life—to enjoy employment opportunities, to purchase 
goods and services, and to participate in State and 
local Programs and services (A Brief Timeline of the 
History of Disabilities, 2020).

This law has remained in action since that day, but has been 
constantly updated, revised, and renewed to meet the stan-
dards of individuals with disabilities today.  On March 15, 
2011, the new American with Disabilities Act rules came 
into effect. The rules expanded on the following:

Accessibility requirements for recreational facilities 
such as swimming pools, golf courses, exercise clubs, 
and boating facilities. They also set standards for 
the use of wheelchairs and other mobility devices like 
Segways in public spaces, and changed the standards

This law has remained in action since that day, but has been 
constantly updated, revised, and renewed to meet the stan-
dards of individuals with disabilities today.  On March 15, 
2011, the new American with Disabilities Act rules came 
into effect. The rules expanded on the following:
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for things such as selling tickets to events and re-
serving accessible hotel rooms. The new rules also 
clearly defined “service animal” as “…any dog that is 
individually trained to do work or perform tasks for 
the benefit of an individual with a disability, including 
a physical, sensory, psychiatric, intellectual, or other 
mental disability.” This portion of the law also states 
that the services the service animal provides must be 
“directly related to the handler’s disability” and dogs 
that provide only emotional support or crime deter-
rence cannot be defined as service animals (A Brief 
Timeline of the History of Disabilities, 2020).

The passing of these acts changed the way buildings were 
designed. Accessibility, accommodation, and universal de-
sign all had to be taken into consideration when develop-
ing a project. Architects now had challenge, not only to 
design new structures, but to redesign old ones to fit the 
requirements of the ADA handbook. Despite this, many plac-
es around the county still do not meet ADA standard or if 
they do it is at a bare minimum. Lucky, the development of 
more universal designs and techniques by young designers 
and architects up and coming in the field and making tre-
mendous strides on how universal design can be used.

Social Context 

Accessibility in design has been a slow developing but rel-
evant topic in today’s society. It is a much-needed aspect 
of many individual’s everyday life, especially in the Far-
go-Moorhead area. There are many places that are univer-
sally accessible, but many that are not. Throughout time, 
buildings around the area have made the effort to become 
universally accessible, but often only to a bare minimum. 
The development of an all accessible and accommodable 
space will provide that example of how others in the area 
need to update standards to. This will create a better so-
cial atmosphere for the inclusion of all individuals, dis-
abled or not. 
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 This timeline shows the gradual development of laws and 
acts passed relating to the inclusion of individuals with 
disabilities into society. They also have provided standards 
for universal design, leading to the developments of ac-
commodable and accessible handicap facilities. 

Timeline 

2004

1920

1956

1935

1968

1990

1973

1978

1986

1988

2010

2008

1968

1988

2020

Civilian Volcational 
Rehabilitations Act

Social Security Act

Creation of Soical Security 
Disability Insurance

The Rehabilitation Act

The ADA Amenments Act

Fair Housing Act

Fair Housing Act 
 Amendments

30th Anniversary of
 the ADA

Creation of Speical 
Olympics

Architectural Barriers Act

Americans with Disabilities 
Act

The Rehabilitation Act
Amendments

Development of Toward      
Independance

Preliminary version of ADA 
is drafted

ADA Standards for 
Accessible Design

1992 Equal Employment
 Opportunity Commission 

was created
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Performance Criteria

Space Allocation

Performance Measure: The required spaces and layout 
of these spaces are a very important aspect of this facility. 
These spaces must be effective and efficient to allow for op-
timum usage by the occupants. They will each have a function 
that requires a certain amount of space, measured in square 
feet, that contribute to the function of the buildings pro-
gram.

Performance Measure Source: Revit, Space interaction 
matrix, IBC, ADA Handbook, Case study research

Performance Analysis: Analysis will be done through 
scale drawing and computer models, judging how the spaces 
fit together and the relationship of size by placing scaled 
figures in the spaces. Based on this, a good judgment can be 
made about if a space is scaled correctly in comparison to 
the spaces around it. A space interaction matrix can also be 
conducted to help organize the placement of relevant spac-
es. Guidelines from the IBC, ADA Handbook and Case study 
research can be referenced.

Performance Judgement: The information analyzed will 
be used to complete Computer models and final construc-
tion documents. Ife these supports and accurately follow 
my narrative and theoretical premise, then my judgement was 
correct.
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Psychological Impact

Performance Measure: The psychological impact is mean 
to measure how people experience the space they are in and 
how they react to it. The design of this project is based 
on the five senses. To do this, how occupant experience the 
acoustical, visual, and olfactory atmospheres along with 
the tactile and gustatory environments will need to be ana-
lyzed. 

Performance Measure Source: Revit, OT Therapists, Test 
Models, Case study research. ADA Handbook, IBC

Performance Analysis: 3-D models will be created in Re-
vit to give accurate representations of these sensory situa-
tions in different spaces and conditions. Using real life test 
models to experience what things engage your senses will 
be another good type of analysis. 

Performance Judgement: Following the criteria and re-
search gathered, I will create a representative model in Re-
vit. I this model accurately supports my narrative and theo-
retical premise, then the judgment was successful. 
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Code Compliance

Performance Measure: One of the large goals of this 
project is to create a space that goes above and beyond 
ADA requirements. The facility is to set an example for ar-
chitects in the field about the possibility of designing with 
more than the bare minimum ADA requirements. The relation-
ship of spaces and how they correlate with one another will 
need to be taken into consideration. Codes will need to be 
referenced in both the International Building Code (IBC) and 
the Americans with Disabilities Act Handbook (ADA).

Performance Measure Source: IBC, ADA Handbook, 
Space Interaction Matrix, Revit

Performance Analysis: The ADA Handbook and IBC can be 
referenced to adequately design for ADA accommodations. 
This can be used to design an accurate model in Revit. The 
model composed in Revit can be used to create construc-
tion documents using measurements that show if the design 
meets ADA and IBC guidelines. 

Performance Judgement: The project must fully be able 
to accommodate wheelchair access from and in all point of 
the design. Comparing construction documents to ADA and 
IBC guidelines will show if the judgment successful.  

Summary

The conduction of a performance evaluation is a critical 
step in judging the success of the project. Space Alloca-
tion, Psychological Performance and Code Compliance are 
just a few performance categories the design is being test-
ed on. The design will be evaluated under these categories 
using a wide range of topics from how the building is set up 
and the programs being run to how the users and occupants 
interact within the spaces. It is a goal throughout the de-
sign process to the meet these criteria. It will ensure that 
the design is as efficient and effective as possible.
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SSppaaccee  SSqquuaarree  FFoooottaaggee  ((SSFF)) PPeerrcceennttaaggee  ((%%))
Entry/Lobby 1,200 1%
Staff Offices 1,000 0.50%
Communal Space 2,000 2%
Circulation 15,000 7%
Bathrooms 6,000 3%
Therapy Rooms (400 SF x 6) 2,400 2%
Vibration Rooms (150 SF x 4) 600 0.25%
Temerature Rooms (150 SF x 4) 600 0.25%
Music Therapy Rooms (150 SF x 4) 600 0.25%
Deep Pressure Area (150 SF x 4) 600 0.25%
Sensory Gym 40,000 20%
Indoor Park/ Playground 45,000 22%
Recreational Area 50,000 25%
Gym (Courts) 20,000 10%
Indoor Walking Track 3,500 2%
Weights 6,500 3%
Swimming Pool 5,000 2%
TToottaall 220000,,000000  SSFF 110000..0000%%
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Adjacent 

Nearby

Not Adjacent

Not Related

Entry/Lobby

Temperature Rooms

Vibration Rooms

Therapy Rooms

Bathrooms

Circulation

Communal Space

Staff Offices 

Indoor Walking Track

Recreational Area

Indoor Park/Playground

Sensory Gym

Deep Pressure Rooms

Music Therapy Rooms

Gym (Courts)

Swimming Pool

Weights

Space Interaction Matrix
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Recreational Area

Indoor Park/
Playground

Gym (Courts)

Entry/Lobby

Therapy 
Rooms

Communal
 Space

Staff 
Offices 

Sensory Gym

Swimming Pool

Weights

Temperature 
Rooms

Vibration 
Rooms

Deep 
Pressure 

Rooms

Music 
Therapy 
Rooms

Indoor 
Walking 
Track

Bathroom

Bathroom

Bathroom

Major Adjacency

Minor Adjacency

Entrance

Space Interaction Net
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Figures 107-112
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Unifying the continuous thought 
of sensory adaptation and 

architectural design, a space can 
be created and accommodated 

specifically for individuals with 
distinct sensory requirements. 

Figure 113
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Final Design | Architectural Drawings

Site Plan
Figure 114
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Final Design | Architectural Drawings 

1

2

Floor Plan Figure 115
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East Elevation

West Elevation

South Elevation

Final Design | Architectural Drawings

Figures 116-119
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Section 2

Section 1

Final Design | Architectural Drawings 

Figures 120-121
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Structure System

Final Design | Schematic Digrams

Figure 122
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Circulation Diagram

Final Design | Schematic Digrams 

Figure 123
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HVAC System

Final Design | Schematic Digrams

Figure 124
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Steel Stud

Final Design | Technical Details

Figure 126

Figure 125
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Final Design | Technical Details

Figure 127

Figure 128
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Final Design | Renderings

Fun, bright colors and patterns were used as flooring, while keeping the walls 
a simple white to not over stimulate. Windows were placed specifically for light 
control. Floor layout is very open and spacious to allow easy mobility.

Fun, bright colors and patterns were used as flooring, while keeping the walls 
a simple white to not over stimulate. Windows were placed specifically for light 
control. Floor layout is very open and spacious to allow easy mobility.

Exterior Perspective | Entrance

Exterior Perspective | Elevated Track View

Figure 129-130
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Final Design | Renderings

Fun, bright colors and patterns were used as flooring, while keeping the walls 
a simple white to not over stimulate. Windows were placed specifically for light 
control. Floor layout is very open and spacious to allow easy mobility.

Low ceiling for small comforting space, lighting and temperature can easily be 
changed based on user’s needs. Light colored walls with bright colored pat-
terns to stimulate senses. A handicap accessible pool and hot tub for easy ac-
cess.

Interior Perspective | Lobby/Commons Area

Interior Perspective | Swimming Pool

Figure 131-132
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Final Design | Renderings

Large open space for free movement. Colorful sound dampers on the walls 
for visual stimulation and noise control. Lighting and temperature can be con-
trolled through windows and mechanical systems.

Handicap accessible workout equipment. Colorful sound dampers to help with 
noise control and provide visual stimulation. Floor is hard rubber material al-
lowing for wheelchair access.

Interior Perspective | Gymnasium

Interior Perspective | Adapted Exercise Area

Figure 133-134
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Final Design | Renderings

Gives view of surrounding area with access to large windows. Allows for free 
walking or exploring space and has tactile boards along the walls for interac-
tions while users walk the track. 

A place to let loose and have some fun, all while staying safe and in a con-
trolled environment. Lighting and temperature can be easily adapted. Essential 
oils can be used to stimulate the olfactory senses. Has colorful, patterned 
walls.

Interior Perspective | Walking Track

Interior Perspective | Recreational Area

Figure 135-136
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Final Design | Renderings

Allows for quite relaxation in a dark, temperature control room. Many options 
for tactile, auditory, olfactory and visual stimulus through the use of colors, 
shapes, toys, music and essential oils.

Open space allowing for free movement with controlled temperature and light-
ing. Tactile walls are available to play to stimulate the tactile sense. Handicap 
playground allow for users to adventure and have new experiences. Has color-
ful patterned walls. 

Interior Perspective | Sensory Room

Interior Perspective | Indoor Playground

Figure 137-138
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Final Design | Renderings

Allows for the expression of personality through music and sound. Fun, bright 
colors and a number of different textures provide for visual and tactile stimu-
lation. The placement of it outdoors allows for the ability to get fresh air. 

Large, open area that provides fun, adventurous experiences for the users. With 
equipment that stimulates just about every sense, there is something in the ad-
venture area for nearly everyone. 

Interior Perspective | Music Garden

Exterior Perspective | Adventure Area

Figure 139-140
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Bentley Schmeets | December 6, 2020 | 3:30pm | In Person

Interview Script + Notes

• Overwhelmed, upset, worked up 
• Loud sounds make me want to be in quiet places (makes me freak 

out and scare me) 
• I want to get out of there and go home 
• Ear muffs on in loud spaces 

1. What do you feel when you get overwhelmed in these situations?  

5. Do you feel like you feel like you experience spaces differently  
 than other people? Like loud places? Mall? Arcade? Etc.

4. If a building were created just for you, what kinds of things   
 would you like to see in it? In terms of meeting your everyday   
 needs.   

3. Thinking about your 5 senses, do any of them make you feel calm 
 er than others

2. What are types of ways that you think would help you stay calm  
 or calm down?

• Massaging, tight hugs when crying, hot like cold things, music, 
iPad or tv 

• All feel the same

• Heated pool, hot tub, gym, arm weights, vibrating toys, dimmable 
lights, texture wall, music 

• Yes, he would say he experiences It differently than me
• You couldn’t do 24 hours in my shoes

Heather Schmeets | December 6, 2020 |9:30pm | In Person

• Absolutely! I can handle temps; body can regulate temperature 
his cannot.

• Crowded spaces, ben gets anxious, overwhelmed if there is 
sound and light.

• I can walk away and tone into something else

1. Do you feel you experience spaces differently than Bentley in   
 terms of sensory? 

2. Or do you feel you have a difference experience than others hav 
 ing a son with hypersensitivity?

• Googling places before going to them. 
• Making sure they are adaptable. 
• Arranging things ahead of time, one on one. 
• Fully aware. Put yourself in his shoes. 

IN
T
E
R

V
IE

W
 T

R
A
N

S
C

R
IP

T

125



3. Is it the same when you are with Bentley than without Bentley?

• Takes more time with Bentley, explain things.
• Yes, if we brought ben, then we would have to worry about cer-

tain things. Completely different. 

4. What have some of your experience been with Bentley in non-hand 
 icap and non-hypersensitivity adaptable spaces? 

• The school fundraiser/ carnival. The chaos. Bowling. 
• Every pool in town/slide.
• The races he had to leave.
• He just shuts down. 
• Wants to be there but physically cannot. 
• Bleachers at a game. Fargo dome, no good seating (more people) 
• Cannot be alone, people in same rooms at therapy.

5. How does that make you feel when Bentley has moments like that?

• Helpless, gives me drive to figure out a solution
• Research, how can I make this better for him. 

6. Thinking about everything that Bentley can do, what kinds of   
 spaces and things do you wish were available as handicap accessi 
 ble and hypersensitivity adaptable spaces?

• Adaptable gym, aquatic therapy handicap accessible, treadmill/ 
underwater. 

• Lifts to get into places (Thunder Road go karts) 
• Things where he does not have to be in his chair to be included. 
• Parks, therapeutic rooms or services, spa, music therapy, sports, 

vibrating room, tunnel room, therapy dogs, animal-based therapy, 
yoga

• Volunteer work (where he can feel he is part of the community, 
gain independence)

8. I am designing a facility that is 100% handicap accessible and   
 will be adaptable to hypersensitive people, as a parent of a child  
 with these issues, what kinds of things, would you want to see in  
 the spaces being designed? Mobility? Taste? Smell? Hear? See?  
 Feel?

• Ice cream, pop rocks. 
• Gloved play box 
• No barrier walking track system, in pool, rock climbing, fully 

supported zip line, 
• Trampolines (fully supported) 
• Quiet relaxing room/ stuff on ceiling/ vibrating floor
• Assistive gaming councils 
• Social hour (meet and greet- kids that suffer from the same is-

sues) 
• Underwater swimming (breathing) 
• Float spas 
• Steam room (humidifier) (essential oils) concluded 
• Circulation (bikes that make your legs move 
• Elevation (legs up and comfortable position
• Movement lesson therapist
• Playing in the snow 
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Andrea Hensrud | December 8, 2020 | 12:05pm | Zoom Chat

Interview Script + Notes

• Active morrow reflex – startle reflex- auditory- unpredictable
• Sensory input- touch, smell, taste, movement, vision
• Too loud, not too loud 
• Kids are sensitive to touch, clothes, equipment
• Smell- not the biggest 
• Feet to stay on the ground, stable ground will guide 
• Lower threshold – meet their threshold way faster

1. What do people/kids struggle with most when dealing with hyper 
 sensitivity?  

• Predictability – whole 
• Educating people around them 
• Skilled intervention – to work through  
• Sensory diet 
• Explaining

2. As an OT therapist, what do you find helps kids most in terms of  
 dealing with hypersensitivity? 

• Wheelchairs for a slide, swing, jumping (movement and engage-
ment) 

• Ball pit 
• More ability and access to movement would increase motivation 
• Interactive wall- bubble wall- touch wall and all the light come 

here – fun and function.com (cuddling) (calming and stimulating)
• Changing up essential oils 
• Cupboard of snacks (crunchy snacks, chewy snacks, spicy 

snacks, sour snacks) 
• Gummy bears – soothing 
• Sour patch kids-pretzels – alert 
• Mouth is most organized spot in our body – Gum 
• Protein helps focus 

3. What are good elements to implement when designing? Sight? Tac 
 tile? Auditory? Olfactory? Gustatory? 

4. Do you feel you experience spaces differently because of your  
 profession? Sensory wise? 

• Yes, I do, I am a little more judgmental. Don’t notice everything 
but pick up on somethings 

• If there is a handicap buttons – doors open in or out to the 
hallway. 

• I am a little sensitive – migraine 
• Have a better experience when I know things are sensory adapt-

able 
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5. Thinking about the facility I am designing, what would be your big 
 gest suggestion to make it 100% sensory accommodable?

• Need control
• Padded wall – soundproof walls 
• Soft flooring- 
• Sound machines 
• Control the unexpected input – dampen the unexpected
• Temperature control 
• Can’t only taper to hypersensitivity but also hyposensitivity – 

playground one-part can be same one can be different. 
• Calming is slow predictable quiet 
• Not calming fast unpredictable crunchy sour 
• Dropdown curtains in gym area
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Fall 2017 | Darryl Booker | Studio

Spring 2018 | Charlott Greub | Studio

Fall 2018 | Paul Gleye | Studio

Spring 2019 | Emily Guo | Studio

Second Year

Tea House | Fargo, ND

Boat House | Minneapolis, MN

Dwelling Project | Marfa, TX

Mixed-use Apartments | Fargo, ND

Third Year

Visitors Center | Fargo, ND

Mixed-Use Student Center | Fargo, ND

Fourth Year

Native american Heritage Museum | Moorhead, MN

Assisted Living | China

Fall 2019| Mark Barnhouse | Studio

Spring 2020 | Paul Gleye |Studio Abroad

High-Rise Capstone Project| Miami, FL

Urban Renewal | Brussels, Belgium
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Email | kai.k.erickson@ndsu.edu

My name is Kai Erickson and I was born 
and raised in Fargo, ND. I am a gradu-
ate student perusing a master’s degree 
in the Architecture program at North 
Dakota State University. I have always 
had a passion for art and sculpture 
as well as finding an interest in how 
things are designed and constructed. 
Choosing a profession like architec-
ture lets me explore the best of both 
those worlds. As I continue to learn 
and my knowledge expands, my passion 
for architecture grows. I aspire to one 
day make an impact on the world with 
the use of architectural design. After 
graduating, I plan on pursuing experi-
ence in residential design. 
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