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Thesis Abstract

Thesis Narrative

Thesis Abstract Thesis Narrative

explanation: connecting the dots
 

The goal of this thesis is to compare the effects of 
restoring a historic building versus the process of 

demolition and new construction for the same typology. By 
quantifying the embodied energy put into the historic 

materials and energy lost through the demolition process it 
will create a benchmark to compare the energy used in new 
construction. Due to the immensely broad nature of building 
design,the Harris Machinery building in Minneapolis will be 
used as the building of choice to analyze for data. It will 
also be used in the hypothetical restoration or as the new 

construction site, based on the results of the research. 
 

This thesis is a multi-phase 
project that incorporates the 
knowledge gained through 

research	about	the	benefits	and	
costs of building 

restoration. There has been a 
large amount of time dedicated 

to the preservation of old 
buildings and places, but little 
written guidance on how to 

best determine when a 
building should be invested in 
as a restoration project, or 

demolished and used as a site 
for new construction. The hope 

of this research is create a 
design methodology to help 
guide designers through this 
process	by	using	quantifiable	
facts and other means of best 

practice when it comes to 
analyzing old buildings. 

The importance of this topic, I 
believe, will only continue to 
grow in the years to come. 

Preservation has been taught as 
an important aspect in saving 
our history, but it may also 
serve a bigger purpose. As 

landfills	begin	to	overflow	and	
resources grow scarce, we need 

to	find	ways	to	utilize	the	built	
structures around us. 

Preservation could be one of 
our best tools in sustainable 

design. 

The research done to support 
the design method created for 
this project will all culminate 

in	a	final	design.	A	case	study	
building in Minneapolis was 

chosen to test the design 
method on and will serve as 
the basis for the end product: 

either a restoration or new con-
struction design using the site. It 
was important to me to use a 
building that currently exists in 

order to create the most 
realistic and usable information 
possible. All of the products 

created in this thesis will 
hopefully be available to aid 

future designers in their 
preservation projects, or when 
faced by the client’s question, 
“what should we do with this 

old building?”
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typology and precedents
 

[project emphasis
 

Controlling as many variables 
as possible is important in 

creating useful information for 
other design cases. In this 

project, the building typology 
for both restored and new 
construction studies will be 

mixed-use. The building being 
studied as the restoration 

example is a vacant warehouse 
located in southeast 

Minneapolis. The conversion of 
such type of building to mixed-

use is very common in this 
particular neighborhood, 

making it a realistic candidate 
for gathering data. The new 
construction numbers will be 
gathered from a hypothetical 
building of identical square 
footage to the warehouse. A 

comparable, modern 
counterpart to the building 

methods and materials will be 
used to gather energy data. 

precedents
More	specific	examples	of	
precedent studies will be 

reviewed later in this text, but 
in general it was important 

that the building typology was 
relative to a broad range of 

existing buildings in the studied 
area. The re-purposing of 

historic buildings into new, useful 
typologies is common practice 

all across the world. One of the 
most common new typologies is 
mixed-use, which it being taught 

as	one	of	the	most	effective	
ways of improving density and 

promoting walkable 
neighborhoods. 

Another common link to 
countless number of case study 

projects is the popularity of 
rehabilitation projects in 
metropolitan areas. Old 

buildings are being transformed 
into	industrial	lofts,	offices	and	

retail spaces with loads of 
character. Clients are paying 
above and beyond what they 
would to rent new construc-

tion spaces, just for the added 
ambiance that historic buildings 
bring. It only makes sense that 
there should be some type of 

methodology to selecting which 
buildings make the cut for 

restoration and which should 
simply be demolished, which is 
where this thesis will be taking 
us in the case of the Harris 

Machinery Building.  

analyzing process
The main goal is to create the 
start of an analysis process 

for deciding when a building 
has reached its full useful life. 
Realizing that there is no way 
to create an all-inclusive list of 
things that make a building a 
restoration candidate or not, 

the focus instead is going to be 
put	on	defining	more	broad	

principles. This will be done by 
looking at the Harris Machinery 
Building as a case study, and 
doing	an	analysis	of	its	finan-
cial, historical, and sustainable 

viability as a restoration project. 

The hope is to end with a clear, 
and educated decision about 

the future of the building. This is 
most important to me because 
currently not enough attention 
is given to the initial decision 
making process in restoration 

projects. Guidelines for 
designers would help aide those 

who	find	themselves	working	
on restoration projects to make 
more professional judgments. 
This in turn could save millions 

of pounds of waste from 
entering	the	landfills,	or	millions	
of dollars from the client being 

spent on a poor restoration 
candidate. 

embodied energy
Within the analysis process, one 
of the largest areas of focus is 

going to be gathering the 
information to calculate the 
embodied energy of both a 
historic and new construction 
building. It is rare in a design 

field	to	have	quantifiable	
attributes to compare when 

looking at options, but 
embodied energy has become 
such an important idea that it 
needs to get talked about a lot 
more in professional practice. 
This application of comparing 
embodied energies is a good 
way to compare solid facts 

about the restoration and new 
construction processes. This is 
important to me because I 
believe that a lot of error 
occurs when the architect 
begins to simply follow the 

client’s or their own assumptions 
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project goals

 about the building without fully 
understanding	what	the	effects	
of restoring or tearing it down 
will be. Looking at the projects 
from the start with unbiased 

eyes, along with having quan-
tifiable	data,	will	help	to	ensure	
that the best decision possible is 

being made in temrs of when 
a building has reached its full 

useful life. 

 1. Bring clarity to 
the facts about 

restoration.
The number one goal of this 
project is to create a reliable 

resource about the real facts of 
restoration. It is easy enough for 
people to label restoration as a 
good thing, or make general-
izations about preserving things 
from our past. This thesis looks 
to go beyond these statements 
and clearly deliver facts about 
the embodied energy that is in 
a historic building, the wastes 

created in the demolition 
process, and the energy it takes 

to replace a similar building 
with a new construction design. 

By clearly stating this 
information, it will help to 

eliminate the personal prefer-
ences or projects done for the 

wrong reasons. It is our 
responsibility as designers to be 
able to make the best decision 
possible for the client, building 
and environment. This will not 
be possible without having all 

of the facts straight. 

 2. Examine a 
real-life case study 
using this method.
The second step and goal of 
this project will be to analyze 
the Harris Machinery Building 
using the facts gathered in the 
research portion of this thesis. 
There is little expectation that 

the design method created will 
work perfectly or be 

all-inclusive, but by using it to 
analyze an actual building it 

will help to reveal its 
shortcomings and test 

effectiveness.	

 A unique attribute about the 
Harris Machinery project is that 
it has already undergone the 

analyzing process in the 
professional realm by both 

architecture and engineering 
firms.	The	results	of	their	studies	
done for the client to determine 
the viability of the project will 

not be used to create 
pre-biased opinions about 
whether the building should 

be saved or not, but rather to 
compare the issues they felt 
were most important when 
analyzing the building. This 

only adds to the relevance of 
the research being done, and 
I believe will shed light on the 
importance of analyzing the 
right aspects of a restoration 

project. 

3. Design a viable 
proposal for the 

site. 
Much of the legwork for this 

thesis is being done before the 
design process even begins, but 
the	final	step	will	be	to	create	
the best possible design for the 
site. As mentioned earlier, the 
design project will either be to 

rehabilitate the Harris 
Machinery Building or create 
a similar sized new building 

on the same site. The decision 
for which project will be done 
is going to be made after the 

existing building has been 
analyzing using the design 

method created earlier. 

The typology for either design 
will be mixed-use, and the 
considerations taken into 
account for the real life 

building will also be applied to 
this design. The close proximity 
to the U of M campus was the 
original owners main focus for 
the practicality of the building, 

and will also be taken into 
account for this project. Other 

client information from the 
current Harris Machinery 

Building owner will be used in 
the design process to create the 
most realistic project possible. 
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client description

The client for this project is 
clearly established since it has 
been taken on by an actual 
firm	and	the	owner	has	been	

met in previous work 
experiences. Permission was 
granted by both owner and 

firms	to	use	the	existing	material	
for academic reasons in this 
thesis project. For the sake of 

privacy, the names of the owner 
and	firms	involved	in	the	project	
will not be used at any point. 
Rather, the owner will be refer-
enced as “AB Developers” and 
the	firm	will	be	given	the	name	

“CD Architects”. 

The current owner of the build-
ing, AB Developers, bought the 
Harris	building	after	a	fire	that	

occurred last January. The 
original owner’s intent was for 
the building to become a small 
brewery that would be within 

walking distance of the U of M 
campus. 

for sale. Several months later it 
was purchase by AB 

Developers, who once again 
sought out CD Architects for 
professional advice on what 

should be done with the 
property. The developer’s hope 
was that it could be restored as 
a mixed-use building with both 
retail and apartment space 
for the nearby college. The 
client was also open to new 

construction options on the site 
if restoration was no longer a 
viable option. A full analysis 
was done by CD Architects 

and	a	local	engineering	firm	to	
determine the structural status 

of	the	fire	damaged	building.	It	
was determined at this time that 
new construction would be the 
most	cost	effective	option	for	

AB Developers and the idea of 
restoration was taken out of the 

design plans. 

The popularity of 
micro-breweries within the 

Minneapolis area made it a 
viable	project,	and	efforts	had	
already been made to begin 
stabilizing the structure. CD 

Architects had been hired to 
draw plans for a full resto-

ration. Posts were installed on 
the	first	floor	to	help	stabilize	
damage that had occurred 

after years of vacancy. 

After	the	fire,	the	project	was	
discontinued and the Harris 

Machinery Building was put up

This is the point in which 
additional opinions were sought, 
and this thesis comes into play. 
A full assessment of the Harris 
Machinery Building is going to 
be done for AB Developers with  
a designed produced based on 

the information gathered. 

 Below are the proposed 
elevations developed by CD 
Architects for AB Developers. 

They show the original plans for 
restoration of the Harris 

Machinery Building. 

AB Developers is a local 
business that has done many 

restoration projects in southeast 
Minneapolis. They take special 
interest in mid-sized projects 

and typically design mixed use 
buildings to be rented. 
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project justification

Historic preservation has been 
a special topic for me since 
before my start in the NDSU 

Architecture program. The old 
buildings of Sedalia, 

Missouri	were	my	first	interest	
in the preservation process and 

eventually what led me to 
pursue architecture. 

Since my time at NDSU, I have 
taken multiple historic 

preservation courses, along 
with practicing preservation in 
the	field	at	different	internships.	
The Harris Machinery Building 
was	a	project	at	the	last	firm	I	

interned with and seemed like a 
perfect	fit	for	the	preservation	
topic I wanted to pursue. There 

was little question that a 
restoration was the right 

typology for my thesis, and the 
study of the design methodolo-

gy behind these types of 
projects came as a thought 

after taking several graduate 
courses on preservation. 

With all of the studies done on 
embodied energy, this seems 

like the clearly missing piece of 
the puzzle. Historic preservation 
has reached a point where it 

is no longer about only saving 
historically	significant	buildings.	
We are at a crossroads where 
buildings need to be reused 

to avoid creating excess waste 
and putting additional 

resources into creating a 
building that may not even 

be of as high of quality as the 
building it is replacing. 

Preservation is no longer just 
an option, it is a need. The 

relevance of this topic will only 
continue to gain ground in the 

coming years as more 
emphasis is put on the 

importance of sustainable 
design practices. This is why 
I feel the need for a higher 

standard of design methodolo-
gy is needed for all restoration 

projects. 

It became apparent to me 
during my short time working in 
the	field	that	there	was	a	gap	

in the way we handle 
preservation projects. No matter 
how good the intentions were 
of the designers, little guidance 

is available for people 
performing an assessment 

similar to CD Architects. I think 
that it is important to develop a 
method for gathering relevant 

information about historic 
properties and assessing the 

facts	about	each	specific	
project. 
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research design plan

This thesis is going to be carried 
out in three phases: research, 

analysis and design. Each phase 
will produce one piece of the 
final	thesis	package,	with	the	

end	product	being	a	final	book,	
boards and presentation. 

1. research
Part one has been started 

already with the initial research 
paper included in this book. 

The rest of this phase should be 
concluded	within	the	first	two	
weeks of the spring semester. 
This aim of the research is to 

collect all of information 
necessary to properly analyze 

the Harris Machinery 
Building. This includes facts 
about embodied energy, 

demolition waste and other 
variables	effecting	the	
restoration and new 

construction processes. 

3. design
The last piece is the design, 
which will take the next 6-8 

weeks. Based on the results from 
the analysis, either a restoration 
or new construction project will 
be designed for the southeast 

Minneapolis site. 

A typical design project will 
take place, including an in 

depth building design and site 
proposal. The amount of time 
needed for each design phase 
will vary based on the project 

path determined by the 
analysis.	The	final	product	will	
be the remainder of the thesis 

book, along with project boards 
and a presentation that will be 

completed in the remaining 
weeks of the spring semester. 

2. analysis
The second part is the 

analysis process. This should 
take 3 weeks to complete and 

will include thoroughly 
analyzing the Harris Machinery 

Building as well as a 
hypothetical new building of 

the same size and typology. The 
analysis process will be very 
in depth and the most critical 
piece of the thesis. The design 
method will be created from 
the research done during the 
first	week,	and	the	next	two	

weeks will be used to apply this 
to the case study building and 
test its viability. All of this will 

be recorded and included in a 
later section of the thesis book. 
The results of the analysis will 
determine the path of the third 

step of the thesis. 



Research Paper

Introduction
	 A	desire	to	preserve	the	past	from	the	effects	of	time	is	an	instinctive	human	quality.	Build-

ing preservation has been valued globally since the earliest construction projects. Protection has 

been	given	to	certain	places	of	cultural	and	architectural	significance,	but	few	guidelines	have	

been laid out for the treatment of non-registered historic buildings. Further more, there have been 

no research supported guidelines put in place to direct a designer when asked by the client “Is 

this building worth saving?” If architects are to continue making decisions on what the full useful 

life of a building is, it is necessary to have an evaluation process based on proven statistics. 

	 A	structured	guideline	for	the	initial	decision	making	process	would	fill	a	current	gap	in	

our system for preserving historic buildings. All buildings reach a point in their lives where the 

decision must be made to either continue maintenance or demolish and begin the new construc-

tion cycle again. The process behind these kinds of decisions is often overlooked or incomplete in 

the case of many old buildings. All built things have a useful lifespan, whether that is 5 or 500 

years. It is the job of the designer to make educated, ethical and professional decisions when it 

comes to the future of aged structures.

Thesis Part I Abstract
 Part one of my exploration is to develop an evidence-based framework that includes use-

ful information for designers who are working with non-registered, historic buildings. Four simple 

questions will be further developed with supporting data, these include: 1. Where did the building 

come from? 2. What has the building been through? 3. How does the building currently exist? 

and 4. What does the remaining useful life of the building hold? Although broad, the questions
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will	be	explored	while	looking	at	a	specific	design	case	study,	the	Harris	Machinery	building	in	

Minneapolis, MN. The use of this building is strictly to focus the realm of research being done. It 

can not be emphasized enough that there is no number of case studies that could possibly be 

used to create an all-encompassing method for examining old buildings. Every design is pure-

ly unique in itself, making a general guideline the only possible way to help designers who are 

working with historic structures.

Existing Guidelines
   The hope of this thesis work is to compliment the existing guidelines that have been put in 

place by various entities throughout the last century. Many of these are well known and widely 

used resources that help to educate and guide the public as they seek to preserve both regis-

tered and non-registered buildings. A main focus for many of these is the cultural and architec-

tural	significance	captured	by	historic	buildings,	which	is	undoubtedly	an	invaluable	trait.	How-

ever,	a	gap	I	seem	to	notice	is	research	based	data	on	the	benefits	and	downfalls	of	preserving	

old	buildings.	It	is	my	hope	that	the	use	of	both	these	resources	will	create	a	more	efficient	and	

educated approach to deciding the future of existing buildings. 

 One of the most recognized resources for preservationists is The Secretary of Interior’s 

Standards for the Treatment of Historic Properties. The original purpose of this document was to 

assist grant-aided projects through the National Historic Preservation Fund, although it has grown 

into a general guideline for homeowners and professionals alike (Tepper, 2015). It outlines four 

different	treatment	types	for	historic	structures	that	have	been	widely	taught	as	the	main	pres-

ervation categories: preservation, rehabilitation, restoration and reconstruction. The criteria for 

selecting the most appropriate treatment is also broken into user-friendly terms. Things to be 
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considered include the building’s historical important, the integrity of its existing condition, desired 

future	use	and	local	code	requirements	(Weeks,	1995).	This	guide	has	proven	highly	effective	in	

educating the public about historical buildings, but does not provide alternatives out of the pres-

ervation realm. Thus, little about the decision making process that occurs before deciding to invest 

resources into an existing building is revealed. 

 A second organization that has provided abundant information and programs to protect 

nationally recognized historic places is the National Trust for Historic Preservation. The need for 

a national identity to help empower local and state level projects was made evident to President 

Truman in the mid 1900’s. This was the beginning of the National Trust, which has since brought 

light	to	the	importance	of	preserving	our	nation’s	history	through	many	different	programs.	Some	

of these include the National Treasures List, Most Endangered Historic Places List, Preservation 

Leadership Forum and Historic Hotels of America (America’s Eroding Edges, 2016). Recognition is 

indeed a great step in protecting historic properties and inspiring individuals to take on preserva-

tion projects of their own, but once again it is lacking in statistical support for those working with 

the less recognized buildings that make up our cities. 

 Last, and perhaps the most useful for this study, is the Whole Building Design Guide 

(WBDG) provided by the National Institute of Building Sciences. The process laid out by the WBDG 

is meant to work in conjunction with the National Register of Historic Places. This is the most ap-

plicable process to my research because it is one of the only that mentions alternatives for a 

building if it isn’t feasible to preserve it. According to Tepper (2015), steps in approaching a 

preservation project should include initial planning, design development, construction, occupan-

cy/operation and divestiture. 

 The most interesting of these it the last step, in which Tepper states “Any discussion con-

cerning life-cycle costing is not complete unless the end of an asset’s useful life is planned” (p.2). 

The most preferable option is disposal, in which the property changes hands to new ownership 

where it can be repurposed and used again. This includes sales, exchanges and transfers of 

property. The second option is referred to as mothballing, where the building is properly pre-

pared and protected to be left vacant for a period of time. Lastly is demolition, which is brought 

up	as	an	actual	reality	for	the	first	time	in	the	last	three	preservation	processes.

 Although the WBDG claims that the demolition process is highly regulated and all build-

ings are thoroughly document before demolition, I would call the claim controversial. Too many 

times buildings are torn down for new construction and little protest is brought about whether or 

not they could have been saved. Even nationally registered buildings can be demolished by their 

owners if they are not in a historic district. Statements such as these are concerning, dismissing an 

important part of a building’s life-cycle that is starting to lead to major environmental concerns.
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The Impact of Demolition
 The United States has buried itself in a culture of material waste. In just one year, we 

dispose and replace nearly 1 billion square feet of buildings. It is predicted by the Brookings 

Institute that between the years 2005 and 2030 we will have demolished and reconstructed 

one-quarter of today’s existing structures (Frey, Dunn & Cochran, 2011). This means that we are 

loading	up	landfills	at	an	unjustifiable	rate,	and	the	claims	of	material	recycling	aren’t	cutting	it.	

In a study done by SNES consultants, it was found that construction and demolition wastes 

account for nearly 41% of our urban trash, with only 42% of that being recycled or reused 

(Proctor, 1991). 

 How did we get to this point?  Industrialization was the start, with new and highly 

specialized	construction	materials	being	made	for	different	building	types	it	took	a	cyclical	

process and made it a linear one (Gordon, 1997). From a production and maintenance side, this 

means higher embodied energies going into more complex materials. From a demolition 

standpoint, it means assembled building materials are much more complicated to take apart and 

recycle. 

 In a study carried out by Athena Institute this last step of the life cycle was analyzed 

further	based	on	different	structural	systems.	Wood,	steel	and	concrete	were	all	used	to	calculate	

the actual amount of energy put into the deconstruction of such structures. The results shed light 

onto	the	issue	of	specialized	materials	and	the	difficulties	of	recycling	them.	By	far	the	most	easily	

reused materials were the more simple and modest ones often found in historic buildings. Yet still 

the embodied energy of the demolition process seems a heavy toll on our already damaged 

environment. Results from the Athena study are given below:

 

 1. Wood- The recycling process of wood is highly limited by the materials cleanliness and  

 purity. Large dimensional lumber was the optimal candidate for recycling, while reclaimed  

 wood came in second with the new trend in rustic barn  wood design. Table A1 shows 

 the energy calculations for wood demolition provided by the Athena research group

 

 2. Steel- When present in large quantities, steel can be a great candidate for   

 recycling or reuse. This decision typically depends on the current market value of steel,  

 since the disassemble process is very laborious and expensive. In most  instances steel  

 cannot be reused in structural applications due to the minimum  load and stress standards  

 that must be met. Table A2 shows the energy calculations for steel demolition provided  

 by the Athena research group
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 3. Concrete- The most commonly recycled material of the three, approximately 73%  of

	 concrete	construction	debris	is	diverted	from	landfills	(Gordon,	1997).	This	is	due	to	the		

 fact that concrete can be easily reduced in size and transported to other locations, where  

 it is crushed  and used in other applications. Gordon noted the downside of this process  

 was the large amounts of energy consumed in the transport of process of such a substan 

 tial material. Table A3 shows the energy calculations for concrete demolition provided by  

 the Athena research group. 

 The data collected through the Athena research group’s study provided some interesting 

numbers regarding the demolition process. As seen in graphs 7.1 and 7.1a, the embodied energy 

used in the demolition process depends on the material type as well as the contractor’s decision 

to reuse or recycle it. Although still substantially lower than the energy needed to harvest and 

create new materials, it should be noted that certain options stand superior to others in terms of 

embodied energy. For example, it would be much wiser to recycle steel debris based on this data 

than	to	attempt	to	reuse	it,	which	requires	significantly	more	energy.	

The Impact of Maintenance 
 All of our currently existing buildings require a certain amount of energy to contin-

ue operating and providing basic needs for inhabitants. These operational energy needs vary 

by building use, location and technology. It would be easy to assume that with the advance in 

sustainable technologies, all new construction would be far superior in maintenance costs to their 

older counterparts. However a study conducted by Frey, Dunn and Cochran that was sponsored 

by the National Trust for Historic Preservation has proven otherwise. 

 Data collected through the study of a large variety of building types, both new and 

“vintage” in construction, showed that we are in many cases still playing catch-up to the building 

performance of past times. In particular, buildings from the early 1900’s consume far less energy 

than	their	more	modern	counterparts,	as	seen	in	figure	3	below	(Frey,	Dunn	and	Cochran,	2011).	

This may be in part because they were designed for a time where electricity was not as cheap 

and readily available as it is today. Building concepts of this time could not ignore the value of 

natural	light,	heating	and	ventilation	because	it	was	all	that	many	buildings	could	afford	to	have.	

 In addition to this the study also found that choosing an appropriate building program 

when	retrofitting	old	buildings	makes	a	large	impact	on	the	potential	maintenance	energy	use.	

The	most	efficient	was	the	urban	village	mixed	use	building	type,	while	the	least	efficient	was	the	

warehouse-to-residential conversion which yielded almost no advantage over new construction 

(Frey, Dunn and Cochran, 2011).  
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Material Life
 It has been concluded in the last two sections that both demolition and preservation 

require	a	certain	amount	of	energy	and	will	impact	the	environment	in	different	ways.	So	what	

should the deciding factor be between these two options for a building? I believe that the link 

lies in material life. 

 Before any assessments are made in regards to material life, it is important to understand 

exactly what the building is composed of. This is no easy task when you are working with 

structures that have been around longer than yourself and may have faced multiple renovations 

during that time. In an article done for the National Park Service, Travis McDonald listed some key 

questions that should be answered about a buildings materiality. 

 1. Wood- Is the structure log, timber or balloon framed? Was the lumber ax,    

 adze, pit saw, mill saw or band sawed? Are joints formed using notching, mortise/  

 tenon, pegs or nailing? Are nails hand wrought, machine cut with wrought heads   

 or entirely machine cut?

 2. Masonry- Are bricks hand or machine molded? Is the mortar’s primary component  

 lime or cement? How was wood trim attached to the masonry?

	 3.	Roof-	Are	several	generations	in	place,	and	if	so	are	the	layers	identifiable?	Can	the		

 original roof pitch be distinguished? What is the materiality of the roof covering?

 4. Floor- Are there tack hole patterns that can be used to distinguish the original   

	 floor	covering?

 All of these questions can help designers to better understand the authenticity of the 

building’s materials and make better decisions when it comes to either preserving or demolishing 

the structure (McDonald, 1994). 

	 Once	specific	materials	have	been	dated	and	defined,	a	broader	look	at	their	proper-

ties is the next step in the research process. A commonly accepted assessment of material life is 

the Life Cycle Assessment, sometimes also referred to as a life cost analysis. As described in an 

overview of the process done for the GSA, the goal of the Life Cycle Assessment is to quantify 

the	inputs	and	outputs	of	a	material	to	best	understand	how	it	affects	the	environment	(Noblis,	

2016).  Figures 4 and 5 below from Building and Environment (2011)  by Qingyan Chen give an 

overview of the embodied energy and CO2 emissions created just from the early parts of 

pg 20Research Paper



a material’s life cycle. Information such as this is invaluable when it comes to educating design-

ers about the materials we are putting in and taking out of buildings. This also provides a sound 

basis for material choice and in our case the larger decision of when a building has provided its 

full useful life. 

 Another widely used term coined by William McDonough is “cradle-to-cradle”. This 

describes the life of a material from the point it is extracted from earth to its return to a 

manufacturable resource (Jansweg, 2014). The less extensive version of this idea is cradle-to-

grave, which includes everything up until a materials disposal. Both are important concepts to 

keep in mind when looking at a materials life and considering all the impacts they have during 

their full life cycle. 

Conclusion
 In conclusion, there are many aspects of a building’s life and every one is completely 

unique in itself. There is data available that should be used by designers to educate themselves 

on the impact our currently building and demolition processes have on the environment. Our 

current	efforts	are	not	enough,	additional	guidelines	need	to	be	set	in	order	to	ensure	that	we	

are making the best possible decisions about the futures of historic properties.  
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The above tables were produced by the Athena Sustainable Materials Institute in their study of 
embodied energy in demolition processes (Gordon, 1997). 
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The above graphs were produced by the Athena Sustainable Materials Institute in their study of 
embodied energy in demolition processes (Gordon, 1997). 

The above table was produced by the National Trust for Historic Preservation in their study of 
maintenance energy costs (Frey, Dunn & Cochran, 2011). 
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All three of the following case 

studies are found in the heart 

of Minneapolis, where the 

rehabilitation of buildings and 

neighborhoods has taken off as 

an overwhelming trend in the 

last decade. Warehouses, mills 

and many other typologies are 

being reinvented to serve a new 

purpose in the quickly 

expanding city. Each study was 

selected for its particular 

contribution of relevant 

information in regards to the 

Harris Machinery building. 
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Surley Brewing, SE Minneapolis

development
The addition of Surly Brewing 
Company’s latest building in 
Southeast Minneapolis is part 

of a larger redevelopment plan 
for the SEMI district. 

Currently made up of 
warehouses (including Harris 
Machinery), SEMI is hoping 
to become a more lively link 
between the Como and Pros-
pect Park neighborhoods. Surly 
has always been a local hit, 

and has been pinpointed as the 
starter of the big micro-brewery 

trend	that	has	taken	off	in	
recent years. The 8.3 acre 

lot was previously home to a 
photo processing factory, which 

had fallen into disrepair. The 
addition	of	Surly	is	a	perfect	fit	
for the SEMI district’s new plan 
and will hopefully continue to 
draw people into the area as 
the neighborhood continues

to be rehabilitated and 
portioned	off	for	additional	new	

construction. 

conclusion
SEMI’s new identity should be 
forged by bringing in popular 

new amenities for 
Minneapolis citizens. The Harris 

Building should take into 
consideration the modern 

development ideas being put 
into place for this district. 

program
The Surly Brewery has labeled 
itself as a “destination brewery” 
in Minneapolis that consists of 
a German inspired beer hall, 

upscale restaurant, event center, 
brew-house and beer garden 
out front of the building. The 

spaces are very open, with the 
beer hall and brew-house on 
the	first	level	and	restaurant	

and event center on the 
second. The layout of the build-
ing relates closely to the layout 
of many warehouse conversions 

in the area, with large open 
spaces and exaggerated ceil-
ings. The site itself allowed for 
plenty of room for the design 
to	flow	horizontally	and	avoid	
a high rise feel. The designers 

at HGA took advantage of this 
and created comfortable 

spaces that capture the casual 
spirit of the company. 



conclusion
The program of the building 

at the end of the day needs to 
translate well with the desired 
feel. Horizontal spaces, rather 
than small vertical ones, are 
more common in this area. 

composition
The design proposed to Surly 
by HGA of Minneapolis is not 
comparable to anything in the 
area. It has been described 

in articles as ominous and “as 
dark as the names of Surly’s 

brews.” This monstrous building 
certainly takes on a persona of 
its own, with dark metal sheath-
ing and large horizontal bands 
of glass. The industrial theme 
of the neighborhood is kept 

with the shape and scale of the 
building. 

conclusion
The modern approach to the 

warehouse taken by HGA may 
not directly translate into 

existing buildings in SEMI, but 
the ingenuity of the design is 

inspirational	different	views	on	a	
classic typology are important 

in	creating	a	diversified	
neighborhood. 

typology:
brewery

(new construction)

Total SF:
50,000

Built In:
2013

Project Cost:
$30 mil. 
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Jackson Building, Minneapolis

development
The North Loop neighborhood 
in Minneapolis was one of the 
first	to	take	off	with	restoration	
and rehabilitation projects. As 
the area has started to run dry 
of buildings to be renovated, 

the Jackson Building was one of 
the last projects to join the par-
ty in 2015. Now the Hewet Ho-
tel, the buildings was formerly 
a farm warehouse and served 
as a “fortress” of types standing 
on the corner of Washington 

and 3rd Avenue. It stood empty 
for many years and left people 
wondering what its future would 
hold as the buildings around 
it were bought up and began 
to	fill	with	small	businesses.	The	
design team worked closely with 
the neighborhood association 
in North Loop to make sure 
they approved the plans for 

development and that it met the 
overall scheme of the district. 

conclusion
The design team’s work to 

include a local group in the 
planning process is a great 

example of how to design in an 
already developing 

neighborhood. This could apply 
to the Harris Building’s relation 
to the nearby U of M campus 

buildings. 

program
Hewing Hotel is a luxury 
feature of North Loop that 

attracts many traveling business 
people and those wanting a 

finer	staying	experience	in	
Minneapolis. It houses 120 

rooms, a rooftop area for those 
staying	at	the	hotel	and	a	fine	
dining restaurant. One missing 
piece that has proved to be a 
problem is the lack of parking. 
This is a common issue with 

many of the sites in this area, 
where	few	off-street	park-

ing spaces are available. The 
original Jackson Building was 5 

stories above grade for 
farmhouse equipment and one 
below grade for storage. To 

meet circulation needs for the 
hotel, two elevators were 

added	and	floors	sectioned	off	
to provide the best room views 

possible. 

conclusion
The transition from warehouse 
space to hotel seemed to have 
worked fairly seamlessly. The 

open	floor	plan	of	most	
warehouses allows for some 

design creativity and the luxury 
of creating many unique spaces 

within the building.

composition
The design was created by 

ESG and mostly preserves the 
original exterior state of the 
Jackson Building. Its heavy 

masonry presence on the block 
corner is an important piece 

of the neighborhood, so it was 
not greatly altered during the 

remodeling process. The interior 
took on a luxurious industrial 

theme, with plenty of character 
to be had in all of the spaces. 
Metal	and	dark	wood	finishes	
add a component of depth 

that works well with the exterior 
appearance of the hotel. 

conclusion
Preserving the exterior of the 

building was a key component 
in maintaining the presence of 

the structure within the 
neighborhood. It is a good 

model	for	the	benefits	of	saving	

historic masonry buildings. 
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Security Warehouse, Minneapolis

development
Another part of the North 

Loop development, the Security 
Warehouse Lofts were one of 
the	first	large	scale	projects	in	

the area. The historic 
characteristics of the 

neighborhood were maintained 
in the exterior of the masonry 
building. It has added more 
spacious living options for 

residents wanting to call North 
Loop home, during a time when 
micro-apartments have taken 
reign over the metropolitan 

area. 

conclusion
The	conscious	effort	made	to	

preserve the historic 
characteristics of the building’s 
exterior help blend the remodel 
with the existing neighborhood. 

This is an important 
consideration in any historic 

preservation project. 

program
The Security Warehouse build-

ing now contains 54 units, 
workout and community rooms 
spread	out	on	6	floors.	Most	

of the units range from 1,200-
1,500 sf making them larger 
than the typical Minneapolis 
apartment. During the plan 

drawing process an emphasis 
was put on working around 

original architectural elements 
of the building, with hope of 

creating a more vintage feel 
that has been popular with 

the market in recent years. The 
heavy timber structure lent itself 
well to the design, since most of 
the	floors	had	originally	been	
completely open. This gave 

designers a blank slate to work 
with when it came to subdivid-

ing the space. 

conclusion
This is another great example 
of the diversity of uses for old 
warehouse buildings. Although 
larger in size, the structure is 
similar to that of the Harris 
Machinery Building and will 
also be a great canvas for 

re-purposing. 
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composition
The exterior of the building was 
kept mostly original with new 
glazing	added	to	the	first	and	

second	floors	where	the	
original windows had fallen 

into disrepair. The interior timber 
structure was completely 
exposed throughout the 
building. The lofts are 

generously sized to allow for 
a more open, airy feel under 
the large beams. An industrial 
theme was kept throughout the 

building	with	finishes	such	as	
metal, concrete and wood used 

abundantly. 

conclusion
Preserving the exterior of the 
original building was once 
again utilized to keep the 

overall feel of the neighbor-
hood consistent. Replacing 

elements where necessary was 
a key factor in the success of 
the design. This will also need 
to	be	implemented	in	the	fire	
damaged areas of the Harris 

Machinery Building.  

typology:
condo/lofts
(restoration)

Total SF:
88,000

Built In:
2004

Project Cost:
not avail. 



Project Program

the program of a building is the 

foundation of its 

functionality, either setting it 

up to be a successful design or 

failure in livability. The nature 

of warehouses lend them to be 

great candidates for 

rehabilitation. flexibility in 

the number, size and 

organization of spaces gives 

the designer complete control 

over the programming of the 

building. the harris machinery 

building is the perfect model of 

such design freedom, with open 

spaces and limited structural 

obstructions. 
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Master plan: Problem statement
 

function
Steering away from the 
average rehabilitation 

process, this project will not 
have	a	specific	typology.	Rather	
it will be designed to adapt to 
a wide range of uses, in hopes 
to elongate the useful lifespan 
of the building. In order to do 

this, only fundamental program 
elements will be included in 

the	original	floor	plans.	These	
include egress, circulation, 

restrooms and utilities. 

The second part of the project 
will show possible adaptations 

of	the	base	floor	plan	to	a	
variety of uses. 

form
The existing site/building should 
set precedent for the form of 

the design. Since it is an existing 
of the developed neighborhood, 
it should maintain its presence 

and	overall	scale.	Efforts	should	
be made to preserve any 

significant	historical	properties	
of the site/building during the 

rehabilitation process. 

economy
In consideration of the budget 
constraints	caused	by	the	fire	

damage to the original 
structure, the design must be 
sensitive to the cost of the 

project. Construction should be 
executed in such a way that the 
building is fully stabilized for its 
new uses, but not so far beyond 
in embellishments to create a 

project that is not economically 
viable for the client. 

time
Due to the setbacks already 
caused in the construction 

process, a tight time line must 
be kept during all phases of 
design and construction. An 
estimated six week assessment 
period will take place in order 
to make the best possible deci-
sion as to whether restoration 
or new construction is the best 
alternative for the project. After 
this either a full rehabilitation or 
new construction will take place, 
both with varying time lines. The 
master plan must also take into 
consideration other projects that 
may occur in the surrounding 
SEMI district, causing higher 
volumes	of	traffic	to	the	site.	
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building summary
 

PLEASE	NOTE:	All	space	estimations	are	done	for	schematic	purposes.	This	project	is	not	specified	for	
one typology, so a “typical” mixed-use program was used to complete this requirement of the thesis. 
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Land Use Summary
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Space List
 

PLEASE	NOTE:	All	space	estimations	are	done	for	schematic	purposes.	This	project	is	not	specified	for	
one typology, so a “typical” mixed-use program was used to complete this requirement of the thesis. 
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Space Matrix
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the compassion of a 

minneapolis business owner left 

the harris machinery building 

ablaze one cold winter morning 

last january. the devastation 

left by the fire not only 

severely damaged the building, 
but greatly affected the 

surrounding site that had once 

been home to one of the city’s 
big names in manufacturing.
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501 30th ave se Minneapolis

context
The Harris Machinery site sits 
behind an old dirt road with 

towering grain elevators 
creating a backdrop 
reminiscent of a small 

Midwestern town. It is hard to 
believe that just three blocks 

away sits the infamous Witch’s 
Hat tower and even closer is 
the University Transit-way. This 
area has come to be known 
as the Southeast Minneapolis 
Industrial area (SEMI). It is a 

quirky blank spot in the bustling 
Southeast Minneapolis that has 
left many scratching their heads 
on what its future will hold. It 

has posed itself as a 
barricade between the Como 

and Prospect Park 
neighborhoods, making itself 
easy enough for a driver to 

end up lost in an abandoned 
railway yard or peering

through the monstrous 1900’s 
building windows.

conclusion
The unique atmosphere of SEMI 
should be preserved while also 
meeting the current needs of 

Como and Prospect Park 
residents with any future design 

efforts.	

climate
The Twin Cities’ metro 

experiences extreme changes 
in temperature, precipitation 
and humidity throughout the 
year, making it an incredibly 

challenging area to design for. 
Average lows in the winter are 
near single digits, and highs in 
the summer can soar over 100 

degrees Fahrenheit. Adding 
to this is the urban heat island 
effect,	in	which	large	areas	of	
concrete or asphalt trap heat 
and tall building blocking the 
wind limit cooling. The site is 
susceptible to the heat island 

effect	due	to	the	large	amounts	
of hardtop ground covering. 
Precipitation is also a variable 

in the Minneapolis climate. Rain, 
sleet and snow occur through-

out the year, drenching the 
landscape. The average annual 
snowfall is just over 45 inches 
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but has historically reached up 
to 100 inches per winter. 

conclusion
Designing for the seasons will 
be	a	large	influence	on	the	
decisions made for the site. 
Minimizing the urban heat 

island	effect	will	be	important	to	
ensure a comfortable 

environment on the site. 

topography
The	site	is	primarily	flat,	which	is	
very typical of the more highly 
developed areas in Minneap-
olis. This can pose drainage 

issues due to the large amounts 
of precipitation gathered 

throughout the year. The current 
building has sunk some from 
its original elevation, so any 

restoration of this would need 
to be mindful of drainage paths 

away from the building. 

conclusion
The topography should not be 
for the design of a new building  
or rehabilitation of the existing 
building. Care will need to be 

taken to ensure proper 
drainage away from the 

buildings. 
each   new  

situation 

requires 

a new 

architecture

-Jean Nouvel 
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Proposed	site	plan	for	the	original	building	restoration	done	by	firm	AB	Architects.
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 The proposed site for construction is 

located at 501 30th Ave. SE, 

Minneapolis, MN. It has been classified 

as a Zone 12- Medium Industrial/Guided 

Mixed Use site. A zoning request will be 

submitted for the project (as done by the 

previous project owner) to re-zone for 

mixed use development. The site’s location 

in the Bioscience District qualifies it as 

a valid candidate for re-zoning

 surrounding lots are currently 

classified as Light Industrial and 

General Commercial zones. For the sake of 

this document, all 

classifications and descriptions are 

in coordination with the International 

Building Code (ICC) and Minnesota Building 

Code 2015 (MBC).
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occupancy type
The	existing	building	is	currently	classified	as	an	industrial	occupancy	type.	It	has	

historically been utilized for warehouse/manufacturing purposes. The proposed project would 
re-purpose this building to be used for assembly (restaurant/bar) and residential (apartment) 

purposes.	The	following	definitions	are	provided	for	these	classifications:

Assembly Group A-2: Places of assembly intended for the consumption of 
food/beverage that may include restaurants, cafeterias, dining facilities (with 

kitchens), taverns and bars. (ICC)

Residential Group R-2: Places including greater than two dwelling units 
where the occupants are permanent in nature. (ICC)

The residential occupancy type R-2 also requires additional precautions to be taken above and 
beyond	an	R-1	classification.	The	first	is	that	all	walls	that	serve	to	either	A)	separate	sleeping	

units	or	B)	separate	units	from	other	occupancies	must	be	built	as	fire	partitions	meeting	a	4-hour	
rating, as stated in section 708 of the ICC. Second, all type R occupancies must have an 

automatic	sprinkler	system,	fire	alarm	system	and	smoke	alarm	meeting	the	standards	set	in	
sections 903.2 and 907.2 of the ICC. Both of these codes are in compliance with section 420 
of	the	International	Building	Code.	Lastly,	all	spaces	classified	as	R-2	are	to	be	separated	from	
type A-2 spaces with a minimum 3-hour partition wall in any sprinkler protected space and a 

4-hour partition wall in a non-sprinkler protected space. This is in compliance with section 508.4 
of the ICC. 
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Residential (14%) Assembly (86%)

occupancy load

The calculated maximum occupancy for type A-2 spaces was based on the assumption that 11 
SF must be allowed per individual within the assembly space and approximately 4,000 SF of 
the building will be dedicated to this occupancy type. Therefore, the maximum occupancy for 

A-2 spaces is 363 people. The calculated maximum occupancy for type R-2 spaces was based 
on the assumption that 200 Sf must be allowed per individual within the residential space and 
approximately 12,400 SF of the building will be dedicated to this occupancy type. Therefore, the 
maximum occupancy for R-2 spaces is 62 people. This makes the total building occupancy 425 

people, with a mix of 14% residential and 86% assembly. 

exit requirements

Based upon the assumption that the building has a full automatic sprinkler system to comply with 
type R-2 requirements, the maximum travel distance to an exit access is 100 feet. Due to the 

mixed use of the building, the maximum require for type A-2 spaces (250 feet) is not 
acceptable since the most stringent code over rules in this instance. This rule will apply elsewhere 

within the code requirements when contradicting values occur.

Construction Type

The current construction type of the building is most consistent with building type IC as described 
in section 602.4 of the ICC. This is stated as having exterior walls built of non-combustible mate-
rial and interior elements of solid wood/timbers. Under normal circumstances, the exterior walls 

must	have	a	minimum	fire	rating	of	2-hours,	structural	frame	with	a	fire	rating	of	1-hour	and	
floor/ceiling/roof	with	a	minimum	rating	of	1	hour	(MBC).	Due	to	the	extensive	fire	damage	to	the	
roof	and	parts	of	the	second	floor	of	the	existing	building,	all	replacement	structure	will	be	made	

to	accommodate	these	requirements.	All	existing	undamaged	structure	will	be	retrofitted	to	the	
best	of	its	ability	to	adhere	to	the	fire	rating	requirements	for	this	construction	type	as	well.
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Maximum height and allowable area

Given the building is an existing structure, maximum height and allowable area is considered to 
be a grandfathered attribute per the Minnesota Building Code for this project. However, the 

building is still considered to be in compliance with both of the current codes for height and area. 
This is documented in the table below: 
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definitions: research direction

The hope of this project is that 
all research will be useful in the 
creation of the design method 
for analyzing historic buildings. 
One of the major topics of re-

search will be embodied 
energy, which has already 
been explored through the 
research paper. Additional 

information will be sought after 
to create a complete summary 
of the energy involved in the 
creation, transportation and 

assembly of materials in existing 
buildings. 

A second part of the research 
will be to study the 

demolition process. From the 
energy used to physically take 

apart a building, to the amounts 
of waste created by 

non-recyclable materials, all 
aspects will be included in this 

summary. 

The last piece of research will 
be to create a general 

outline of the energy used in 
our current material production 

and new building assembly 
process. The building type stud-
ied will be comparable to the 
existing building, but with more 
modern construction practices. 
Things such as maintenance will 
be taken into consideration in 

both examples. 

All of these topics are very 
broad and encompass many 
aspects, such as transportation, 
that will need to be generalized 
for the sake of time limits. It is 

understood that there is no way 
to include all possible 

scenarios, and each design 
study should be treated as a 

special case. 

 It is important in this thesis to 
use	the	most	up-to-date	figures	
when discussing numbers such 
as energy and waste. Much 

research has been done in the 
last decade on this topic, so it 
is reasonable to set that as the 

usable time frame for 
information.
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design methodology plan

evaluative
The majority of the research 

done	for	this	project	is	classified	
as evaluative research. This can 
be	simply	defined	as	question-
ing already established norms 
or	comparing	different	stan-

dards.

The premise of this thesis is to 
create a new way for design-
ers to analyze buildings. This is 
questioning the existing stan-

dards due to the lack of infor-
mation given to most people 
about	the	different	aspects	of	

preservation and building reha-
bilitation. It is important to un-
derstand the qualities of eval-
uative research because much 
can be gained by comparing 

new methods to old. I also 
believe that it always important 
to question past norms set in the 
profession in hopes of always 

expanding our body of knowl-
edge and creating new and 

better practices. 

The evaluative approach will 
be considered the main meth-

odology for this project, and this 
attitude will also carry over into 
the second design methodology 

, which is design research. 

design
The	final	phase	of	the	project	

will include the design of either 
a restoration or new construc-
tion building on the studied site. 
Regardless the outcome, design 
research will be used to cre-

ate	a	structure	that	best	fits	the	
physical, cultural, and client 

needs for the project. 

New methods will be explored 
to maintain the focus on sus-
tainability in the project. En-

suring	that	all	of	the	effort	put	
into make the most sustainable 
initial judgments of the building 
are not lost in the design is just 
as important as the evaluation 

process. 
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plan for documentation

Since this is a real-world 
project that has already been 
carried	out	by	a	firm,	the	same	
quality of documentation will 

be	expected	for	the	final	thesis	
work. Site visits were conducted 
during the summer of 2016 to 
document the existing condition 
of the building and site before 
any further action was taken on 
the project. The original design 
documents were also obtained 

and cleared for use in this 
project, creating a great 

baseline for future materials. 

Since this is a research-intensive 
thesis,	the	largest	final	product	
will be the thesis book. This will 
include all of the research done 

in phase one of the project 
along with any other additional 
literature describing the process. 

All of this information will also 
be organized into a presenta-
tion	for	the	final	thesis	critique.	

These graphics will all be 
based on the facts gathered 
throughout the research and 

should clearly identify the con-
clusions drawn in the process.

The	final	design	phase	will	be	
documented graphically and in 
a like manor to the documents 
created by CD Architects. They 
should convey a professional 
quality and be similar to a full 
pre-design document set. Since 
the aim of the project is to be 
as realistic as possible, this will 
only	further	solidify	the	qualifi-

cations of the thesis project. 

 Shown right is an example of 
the design documents created 
by CD Architects. These will be 
used as a template for all work 
done in the design phase of the 

project. 
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detailed project schedule
 

spring 2017
Date    Day    Description
Jan 9

Jan 12

Jan 16

Jan 18

Jan 23

Jan 25

Jan 30

Feb 1

Feb 6

Feb 8

Feb 13

Feb 15

Feb 20

Feb 22

Feb 27

Mon

Weds

Mon

Weds

Mon

Weds

Mon

Weds

Mon

Weds

Mon

Weds

Mon

Weds

Mon

Classes Begin at 4

Start Research Process

Research: Embodied Energy

Research: Demolition Wastes

Research: New Construction/Maintenance

Compile Research Documents

Update Thesis Book Research

Begin Analysis Process

Embodied Energy Data Collection

Embodied Energy Data Collection

New Construction Analysis

New Construction Analysis

Compile Analysis Information

Update Thesis Book

Begin Design Phase
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Date    Day    Description
Mar 1

Mar 6

Mar 8

Mar 13

Mar 15

Mar 20

Mar 22

Mar 27

Mar 29

Apr 3

Apr 5

Apr 10

Apr 12

Apr 17

Apr 19

Apr 24

Apr 26

May 1

May 3

May 8

May 10

Weds

Mon

Weds

Mon

Weds

Mon

Weds

Mon

Weds

Mon

Weds

Mon

Weds

Mon

Weds

Mon

Weds

Mon

Weds

Mon

Weds

Schematic Design

Schematic Design

Produce Floorplans

Elevation/Exterior Design

Elevation/Exterior Design

Elevation/Exterior Design

Begin Producing Design Documents

Site Design

Site Design

Finalized Floorplans/Elevations

Begin Building Detailing

Detailing

Final Design Documents

Renderings

Renderings

Renderings

Final Board Materials Completed

Assemble Presentation

Assemble Presentation/Finalize Book

Print Thesis Book

Display Materials
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Intro to Design Thinking
For our week one intro we were asked to think about a poem that talks about the 

perfection in the imperfections. I think that any human process is full of 
imperfections and part of the beauty is taking joy in them. 

It can be easy to dwell on certain aspects of a design process, but I think it will be 
important in this thesis to make sure your approach is well-rounded and does not 

get hung up on a specific detail. 

I am coming into this thesis feeling fairly confident in the schedule I have created 
for myself, and that the design techniques I have learned in the past will help to 

inform my project as a whole. 

Design Process: Site pg 53

Site Mapping: Know your site using thoughts, words, 
diagrams, photos and other means
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Breaking the site up into three regions 
makes the project more manageable 
in scale and would allow for the Harris 
Machinery complex to expand itself in 
the future, but also be surrounded by 
land that is cleared of out-buildings in 

disrepair. 

Phase one of development would 
include the Harris Machine building. 

Phase two would develop land to the 
west into a possible park, which has 

been suggested by previous 
developers. Phase three would 

include further construction to the 
north of the Harris building, and the 

possibility to begin of campus of 
buildings across the entire site. 
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Sense of Place: Make a case for the importance 
of connecting to the place you are designing for 
through words 

Sense of place has been talked about a lot in the past 4 years of my 
education, and I think it is an important skill that is hard to define. 

Sense of place can mean the buildings connection to its surroundings, or the 
designer’s attempt to reflect the culture of another time or place. It is one of 
those elements that has a different meaning to everyone, but without it the 

design will be clearly lacking. 

For this project sense of place is about creating a design solution that is 
respectful and speaks to the existing structure. I think it is always important 
to respect the things that occupied the site with the new design. It is way of 
preserving the history, but also usually leads to great designs that further 

enforce the identity of the place. 
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Sense of Purpose: Make a case for why architecture 
is relevant to human culture in the 21st century 

Historically architecture has played an important role in the development of 
culture and expression of technology. I don’t think this has changed in the 

21st century, as our environments continue to reflect our culture and expand 
our thinking about the built environment. 

One of the major needs architecture addresses is the issue of sustainability. 
The building process is one of the highest contributors to wastes and energy 
consumption, which is a stat that we are realizing cannot be maintained for 

long. Architecture creates technologically advanced solutions to the building 
inefficiencies that taint the construction process.

A second important aspect of architecture is the sense of place and culture 
that it has historically provided, and I believe will continue to provide far into 

the future. Spaces that speak of their period and the people who inhabit them 
are important artifacts that educate us about past lessons, and guide us to 

continue to explore and grow as people. 
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Exploration of form

The	Harris	Building	in	its	current	state	is	moderately	fire	burned	on	the	west	end	
and missing its roof structure. The boxed region of the drawing above shows 
the mostly untouched area of the building. The two additions on either end 

were	both	later	additions	that	will	be	taken	off	in	this	project,	due	to	their	poor	
construction and damage from vandalism. 
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This set of elevations are of a design 
option that I decided to scrap. After a 
midterm review, it was decided that the 

design could be pushed further to 
create a more coheasive looking 

building. 

The next two pages of plans show the 
plan options that were being 

considered at this time, which were
 also abandoned. 
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Exploration of space



pg 80 Design Process: Space Design Process: Space pg 81



pg 82 Design Process: Space Design Process: Space pg 83

Beyond Sustainability: Make a case for developing a 
new sustainable paradigm through human actions in 
writing

Sustainability can be approached from many different ways. Human actions are 
obviously at the root of all solutions, since it takes careful planning and purposeful 
decision making to create a sustainable building. I think that we need to be more 

aware of the long term consequences of our decision making, 
especially as designers. 

The first step that I would suggest to take for architects is to educate yourself about 
the materials in which you are working with on a project. The embodied energy of 

materials is a powerful piece of data that can greatly change the priorities of a 
project. Such a large percentage of waste is created through the building process, 
so it only makes sense to tackle this issue first by minimizing waste and preserving 

material when possible. 



Human Factors in Design: Architecture exists for 
human purposes: make a case for how people might 
relate to the solutions you are proposing

Part of the power of historic buildings is that people relate to them and find them to 
be suitable for many different uses. I think that playing up the many beautiful 
historic qualities of the Harris building will in itself drawing interest from most 

people. 

A main goal, as stated previously, is to change the publics view on food process-
ing. To do this, it is important that the building engages the public and has a feeling 
of transparency that communicates this goal. By having spaces that feel open and 
honest about what is taking place inside their quarters, it will help to grow the trust 

the of the public. 

Being usable in general is also a great way to build positive relationships between 
buildings and their inhabitants. The floor plan should promote productivity and be 

somewhere that people enjoy coming to work and class. 
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Poetics in Architecture: Make a case for or against 
through words 

Poetics can be found in almost anything depending on the approach you take. I 
don’t think that architecture depends on any poetic analogies to exist, it is perfectly 
possible to design a building to meet its need without thinking about poetics. I do 

believe that it makes a design more successful to have a poetic inspiration and 
frequently revisit it during the design process. 

At times this can be the biggest struggle in the design process, I think that design-
ing poetically takes a lot of patience and practice. It also happens that you may lose 
touch with your initial inspiration and find yourself with a body of work that does not 

reflect your initial intention for the project. This is definitely frustrating, but I have 
always found it worth while to go back to your point of inspiration and re-work the 

design to reflect it. 
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The Damages of Demolition 
Arch 772
Amy McDonald
Prof. Darryl Booker
Revit, Photoshop, Watercolor

‘Intelligence is the Ability to Adapt’ -Stephen Hawking

All we know for sure is that we don’t know 
what the future holds. Part of that means that 
we must be imaginative in the spaces we 
provide, while also being considerate that 
buildings will most likely be used in ways 
we’ve never imagined in the future.

With the fastly changing technoWith the fastly changing technology that 
shapes our culture, all we as designers can 
count on is that we will always desire spaces 
that have basic instinctual qualities such as 
daylight, views to outdoors and thermal 
comfort. The floor plan options provided 
(right) are meant to show the adaptability of 
the buithe building using only partition walls to alter 
the flow of spaces. This method allows for 
easy disassembly and reconstruction once a 
building faces a shift in needs.
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Adaptive reuse projects are transitioning from a design decision 
to a global need. As landfills are packed to capacity, the day 
approaches that we will not be able to demolish a building to 
replace it with something new. The decision to discard building 
materials before the end of their life cycle is creating 
consequences that outlast most of their maker’s careers.

This thesis proposes an alternative solution to a prThis thesis proposes an alternative solution to a project that was 
recently set for demolition in southeast Minneapolis. The Harris 
Machinery building has existed in the S.E.M.I. district since the 
late 1800’s, an area that is now in the midst of a major 
redevelopment push. 

The approach to this adaptive reuse design is to not buiThe approach to this adaptive reuse design is to not build for a 
specific typology, but rather create spaces that are adaptable 
for a variety of uses. Since we do not know what the future 
needs of tenants will be, focusing on designing for a large 
spectrum of uses will help to expand the useful life of this space 
far beyond the average 50-year expectancy. 

  

circulation

Four critical features (shown below) were identified when designing the 
adapted base plan for the Harris Building. Similar to the design process 
of many modern high rises, only fundamental elements are included to 
maximize the possibilities of each floor. 

egress

restrooms
utilities

South Approach Bathroom with Orifinal Fireplace Detail 4th Floor Space Original Masonry Facade
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Athena	Sustainable	Materials	Institute.	(1997).	Demolition	energy	analysis	of	office	building		 	

 structural systems. Ottawa, Canada: Gordon. 

 This in depth analysis of the embodied energy of demolition is one of the most thorough 

to	date	on	a	relatively	unexplored	topic.	Sample	studies	based	on	a	generic	office	building	de-

sign consisting of wood, steel and concrete structural systems are the test objects. Other elements 
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 45 (5), p. 1133-1140.

 Published as part of an international journal that specializes in understanding the built 

environment, Life Cycle Assessment speaks on the importance of embodied energy in materials 
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industry. 
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 Cradle-to-cradle has been a revolutionary idea since its birth and has spread into many 

aspects of our culture. Materials and products that surround us on a daily basis are now part of 

a higher level of thinking about the consumption and discarding of resources. It would be impos-

sible	to	speak	about	material	life	within	this	project	without	acknowledging	the	affect	that	cra-

dle-to-cradle has had on not only us as designers, but society as a whole. 

National Park Service. (1994). Preservation brief 35- understanding old buildings: The process  

 of architectural investigation. Seattle, WA: T. McDonald. 

 The National Park Service has provided many documents giving technical information to 

preservationists,	and	I	found	Travis	McDonald’s	to	be	particularly	fitting	for	this	topic.	He	provides	

a	simplified	guideline	to	help	professionals	begin	the	process	of	analyzing	a	historic	building.	Tips	

on dating materials and determining historic features also help guide more novice workers look-

ing to analyze buildings as best possible. 

National Trust for Historic Preservation. (2011). The greenest building: Quantifying the    

 environmental value of building reuse. Seattle, WA: Frey, Dunn and Cochran.

 This study I felt was a more modern counterpart to Athena’s Demolition Energy Analysis. It 

most closely relates to the work being done within this thesis and gives extensive research on the 

true maintenance costs of a variety of old buildings. In addition to this, it compares these num-

bers to the results of similar new buildings, making it the ultimate designer’s resource.  Results and 

graphics about the energy performance of historic buildings were used in this paper as a com-

parative basis for maintenance cost.  

Noblis. (2016). Life cycle assessment overview. Retrieved October 09, 2016, from  

 https://sftool.gov/learn/about/400/life-cycle-assessment-lca-overview

 Life Cycle Assessment is a very broad topic that can get lost in the details at time. This 

article does a good job of simplifying the process into manageable and understandable terms 

that are less overwhelming to the reader. Using Life Cycle Assessment is a great tool when trying 

to determine the useful life of a material and weigh the consequences of its disposal. Combining 

this with the cradle-to-cradle ideas is the approach used by this paper to best explain material 

life.
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SNES Consultants. (1991). Solid waste environmental assessment plan. (p.4.15). Proctor

 This assessment provides factual information about the wastes created by the American 

population. Statistics aimed towards the construction and demolition processes were used in this 

paper	to	draw	attention	to	the	flaws	in	our	current	building	cycle	process.	

Tepper, A. (2015, April 16). Historic preservation. Retrieved October 09, 2016, from https:// 

 www.wbdg.org/design/historic_pres.php
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used as an example of a program put in place for assistance. This particular article on historic 

preservation touches on many other programs that have grown to be commonly accepted as 

reputable sources for information on historic preservation, such as the Secretary of Interior’s Stan-

dards for the Treatment of Historic Properties. It also draws attention to the importance of under-

standing a building’s history before any planning phases of the design begin, which is main focus 

of this thesis project. 

Weeks, K. D. (1995). The secretary of interior's standards for the treatment of historic    

properties. Washington, D.C.: U.S. Department of the Interior.

 As mentioned above, the Interior’s Standards has become a classic example of preserva-

tion ideals in the United States. It’s four treatments for historic preservation have changed the way 

architects	and	homeowners	approach	projects.	It	is	a	simplified	guide	that	has	educated	a	large	

audience	on	the	importance	of	good	practices	within	the	historic	preservation	field.	It	was	includ-

ed as an example of programs set in place to assist preservationists due to its in-depth descrip-

tions and widely accepted treatment methods. 
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