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 PROJECT INTRODUCTION

PROJECT ABSTRACT:

The design thesis is an advanced, industrial fo-

rensics laboratory to be located in the North 

Dakota State University research and technol-

ogy park.  The project will examine the inherent 

relationships of industrial processes, specifi cally 

determining what makes the process a success 

or failure based on research results.  The labora-

tory will enhance both Fargo’s and NDSU’s repu-

tation as a leader in developing technology. 
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PREFACE:

One of the most important things we as design-

ers are continually learning as part of our archi-

tectural education is the ability to solve problems 

in an effi cient way.  The ability to constructively 

solve a problem goes far beyond the walls of ar-

chitecture and is something we encounter on a 

daily basis.  The aptitude for intuitive problem 

solving is something I have come to value and 

is thus an underlying goal in the type of project 

I have chosen for my senior thesis project; an in-

dustrial forensics laboratory located at the North 

Dakota State University research and technol-

ogy park.  

THEORETICAL PREMISE:

The thesis will examine the inherent relation-

ships of industrial processes, specifi cally de-

termining what makes a process a success or a 

failure.  More specifi cally It will provide analytical 

testing, technical consultation, and investigation 

services for clients seeking an understanding of 

the nature of a mechanical, chemical, or indus-

trial complication.  It will literally be a facility 

designed for the intuitive art of problem solv-

ing.  The combination of research and physical 

examination provides a dynamic, technical lab-

oratory capable of performing a wide range of 

studies that support technology and innovation.  

The forensics laboratory possesses tremendous 

design opportunity in that it has allowed for the 

metaphorical incorporation of ‘problem solving’ 

as a holistic entity into the building’s specifi c 

typology.  In addition the project lends a prob-

able relationship between the building’s interior 

function and its exterior representation.  Often 

times, research facilities inherit a cold, industrial 

appearance, however I intend for NDSU’s foren-

sic laboratory to be an architectural expression 

that creatively represents technology while up-
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holding functional qualities within the building’s 

envelope.  The building will provide a broad spec-

trum of inter-related spaces for students, faculty 

and employees.  In addition, it is also intended to 

accommodate the general public in that a por-

tion of the building will be accessible to sanc-

tioned tours.  Thus, providing exposure to the 

exciting world of industrial forensics, for anyone 

who seeks interest in the subject.   

PROJECT JUSTIFICATION:

The facility will enhance Fargo’s existing technol-

ogy base and will augment North Dakota State 

University’s reputation as a leader in advanced 

research and technological development.  The 

existing research and technology park, located 

at the northwest corner of NDSU’s campus has 

already begun to establish Fargo as an up and 

coming community, with international notoriety.  

The addition of another technology based-facil-

ity will invariably amplify the community’s repu-

tation and continue its progression to the next 

level.  Especially considering the industrial foren-

sics laboratory has opportunity to be the most 

sophisticated building within the technology 

park, because of its implicit nature.  The addition 

of the facility will underpin the university’s deci-

sion to establish themselves as a regional leader 

in research and development. 

PROJECT EMPHASIS:

Throughout the design process, I plan to draw 

several metaphorical and tectonic conclusions 

based on the inherent successes or failures as 

they relate to industrial processes.  An obvious 

point of emphasis in an industrial forensic labora-

tory is technology and all its entities.  Research-

ing similar facilities has helped develop a better 

understanding of spatial (and operational) func-

tions of a forensics laboratory, and has provided 
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the intuition necessary to develop a sensible and 

well designed facility that represents a by-prod-

uct of my theoretical premise and underlying 

project goals.  In addition, the strong techno-

logical emphasis placed on surrounding facilities 

yields proper justifi cation for the incorporation of 

an industrial forensic laboratory into the existing 

NDSU research and technology park.  The com-

munity of Fargo takes great pride in its facilities 

and my thesis intends to complement and solidi-

fy those feelings of communal camaraderie.     

MAJOR PROJECT ELEMENTS:

Site Conditions  :: 100 total parking stalls (10 

metered) will provide adequate parking space for 

clients and/or faculty members.  Site lighting con-

ditions will be an architectural focus as it lends a 

metaphorical relationship to the concept of tech-

nology.  In addition, a design emphasis on facility 

signage as a response to NDSU is an important 

design issue.

Chemical & Biological Laboratory/Testing :: 
The chemical laboratory is a restricted area in 

which only staff members are allowed access.  Its 

spatial function is sophisticated in that the com-

plex mechanical systems within the laboratory 

must correlate with the rest of the facility.  (i.e. - 

the placement of ventilation stacks and their aes-

thetic impact on the building’s exterior.)  Spatially, 

the laboratory must have fl exibility in layout with 

the potential to add equipment in the future.  

Mechanical Laboratory/Testing :: Also a re-

stricted area, only accessible by staff members.  

Both the chemical and mechanical research labo-

ratories have such tight access restrictions, that 

entrance to within the space can be denied to 

anyone if there is a forensic operation in progress.  

Spatially, the mechanical laboratory must pro-
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vide adequate space for large mechanical equip-

ment, while lending a sense of fl exibility in order 

to accommodate the whole spectrum of forensic 

cases it may encounter.  In addition, this space 

will invariably produce noise pollution and vibra-

tions, affecting its relationship to adjacent spaces.  

Mechanical system design will be a primary de-

sign concern for all laboratory spaces because of 

occupant safety and the proper disposal of haz-

ardous by-product.

Additional Research & Investigatory :: The sup-

porting research spaces are intended to be a ‘qui-

et space’ where information can be interpreted 

and/or recorded based on recent fi ndings, etc.  

Also a highly restricted area, this space is fl exible 

and provides amenities such as computers, pub-

lications, and other pertinent literature.  The qui-

et nature of this space will  affect its placement 

within the building envelope because noise/vi-

brations will jeopardize the quality and integrity 

of these research spaces.

Public Spaces :: The public lobby and gallery 

space will be one of the most aesthetically im-

portant spaces in the facility, because it will be 

observed by every occupant.  The building meta-

phorically references technology and is a rep-

resentation of NDSU.  Thus it is imperative that 

the building (specifi cally the public lobby) be 

well designed and detailed towards its underly-

ing concept.  It too will require signifi cant design 

attention in its relation to nearby spaces, due to 

noise and/or operational implications.

Educational  ::  The education spaces are intend-

ed to be ‘hands on’ working environments.  Ac-

cess to the actual laboratory equipment will be 

strictly enforced, however the opportunity to ob-

serve the forensic processes will be a wonderful 

learning tool for students and faculty alike.  Place-
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ment of educational spaces within the building 

are directly dependent on security parameters 

and noise diffusion from adjacent space.  Faculty 

offi ces will be in or nearby the primary educa-

tional facility.   

Offi ce/Business Administration :: Similar to 

the educational space, the business administra-

tion space’s placement within the building is in-

herently dependent on  security, noise, and em-

ployee safety.  Mostly just offi ces, the business 

administration spaces will be fl exible in order to 

accommodate future expansion, and/or desirable 

spatial layouts within its designated venue.      

HISTORICAL CONTEXT:

The industrial forensics laboratory and the site 

form a relationship that is historically congruent 

with the nature of the thesis project.  Through-

out history, the term ‘laboratory’ has always been 

synonymous with technology.  Regardless of a 

laboratory’s nature, it likely contains the most so-

phisticated technologies relevant to its particular 

fi eld of research and development.  The North 

Dakota State University research and technology 

park embodies a variety of characteristics that 

relate to the physical and social context deemed 

desirable for a technology-based building.  For 

example, the surrounding facilities are technol-

ogy-based buildings creating direct physical re-

lationships between facilities and uniform social 

constraints.  The laboratory’s site once was rich 

farmland whose harvesting was made possible by 

advancements made in technology.  The rich his-

torical integrity of the area affi rms the incorpora-

tion of the industrial forensics laboratory, because 

as agricultural advancements once attributed to 

the areas reputation, research and technology 

now endorse the community’s character.  Affi lia-

tion with NDSU supports the project’s historical 
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social ties to the university’s storied history as a 

leader in technological development.      

12 STEP PROGRAM FOR THESIS RECOVERY:

A large part of creating a plan to proceed, is know-

ing what to do when you complete the initial plan.  

Thus, the following is a fi fteen week program (12 

step) I have created to make this thesis project a 

reality; starting in January 2006.

Step One (Weeks 1 & 2) :: program interpreta-

tion, detailed case study analysis, establishing 

and implementing vehicles of design, preliminary 

concepts

Step Two (Weeks 3 & 4) :: site development, 

physical contour model, parking accommoda-

tions, access points, site analysis implementation

Step Three (Week 5) :: spatial planning and or-

ganization developing functional and effi cient 

relationships, relating to contextual issues 

Step Four (Week 6)  ::  massing & volumetric stud-

ies, relating spatial planning three dimensionally

Step Five (Week 7) :: structural system relating to 

vertical space, circulation studies, building func-

tion at X,Y, and Z vectors

Step Six (Week 8) :: material application, eleva-

tion and section studies focusing on interior/ex-

terior materiality

Step Seven (Week 9) ::  construction & assembly, 

exploring unique details, corner axon physical 

model

Step Eight (Week 10) :: week reserved for mid-

term reviews, resolve any remaining key design 

issues
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Step Nine (Week 11) ::  implementation of mid-

term review, minimizing changes, preparation for 

fi nal push

Step Ten (Week 12) :: character expression of 

interiors, relating interior & exterior, start fi nal 

graphics

Step Eleven (Week 13) :: continuing fi nal graph-

ics, documenting clear story board, purchase me-

diums for printing and mounting

Step Twelve (Weeks 14 & 15) :: fi nish fi nal pre-

sentation (oral and physical), this is the best proj-

ect I have even done and it will be refl ected by a 

quality presentation

start (week 1)

fi nish (week 15)
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CASE STUDIES

INDUSTRIAL

Building  ::  U.S. Food and Drug Administration’s 

Laboratory & Research Facility

Location  ::  Irvine, California

Architect(s)  ::  R. Doss Mabe & Dusty Rhoads of 

Zimmer Gunsul Frasca Partnership

This 133,000 square foot facility is a great ex-

ample of an industrial building that has used 

architecture to create a warm, beautiful facility 

whose building type often renders cold aesthetic 

implications.  The material palette (concrete, cop-

per, stainless steel, and curtain glass) summons a 

metaphorical image of laboratory function inside 

the building.  “Like a piece of lab equipment its 

appearance refl ects no more than the exigencies 

of the functions within.” (Sullivan)  The concept 

of relating the building’s function with its exte-

rior physical appearance is an inherent character-

istic of this building type that I intend to explore 

throughout my thesis.  In addition, an underlying 

goal of the building’s spatial layout is to provide 

fl exibility in order to accommodate the chang-

ing research environment, typical of the industry.  

Spatial fl exibility is also a pertinent design attri-

bute of my industrial forensics laboratory.  The 

FDA’s Laboratory and Research Facility appears 

expensive, however, at $255 per square foot, it is 

actually the least expensive of comparable fed-

eral projects.    

12



B.

industrial forensics laboratory k.c. krumwiede  ::  senior design thesis 2005/2006

CASE STUDIES

VERNACULAR

Building :: Chinese American Service League 

Community Center

Location  ::  Chicago, Illinois

Architect(s)  ::  Studio Gang Architects

The Chinese American Service League (CASL) 

located in the Chinatown sector of Chicago is a 

great example of vernacular architecture in that 

the architects evoked Chinese inconography 

through the use of materials and shapes in an at-

tempt to uphold nearby cultural ideals.  The main 

level of the building is granulated concrete ap-

plication, and the decorative titanium panels fas-

tened to the upper two levels are cut in diamond 

patterns and layered like shingles to represent 

the scales of a dragon.  The building’s staggered 

motif used in it’s window openings/sunscreens 

and the Chinese Fu Dog also reference famil-

iar Chinese architectural patterns.  The 38,000 

square foot building has fi ve different programs/

functions that relate within one building shell, 

which is a similar spatial issue I will face in devel-

oping a functional industrial forensics laboratory.  

I ask myself the question, how do we as design-

er’s combine several spatial functions within one 

shell to create a harmonious overall composi-

tion?  Studio Gang viewed the tendency of the 

Chinese cultural to live with extended family as a 

design opportunity by bringing the generations 

together to interact within designated zones of 

the building.       
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CASE STUDIES

ORGANIC

Building  ::  German Federal Environmental 

Ministry

Location  ::  Dessau, Germany

Architect(s)  ::  Sauerbruch Hutton Architects

The 400,000 square foot German Environmental 

Ministry is a very sustainable federal building lo-

cated in Dessau, Germany.  The building occupies 

a site that was once heavily polluted, but has since 

been re-established as home to the wonderful 

facility.  Considered by many to be a ‘sustainable’ 

case study, I feel it is also a very ‘organic’ building 

because of its footprint and contextual relation-

ships.  The awkwardly shaped site was the guid-

ing factor to the building’s snake-like plan, which 

circumvents an atrium used for temperature ma-

nipulation.  The Environmental Ministry building 

is an “environmental structure displaying ecolog-

ical themes” (Matthias Sauerbruch).  The wonder-

ful obligation and commitment that Sauerbruch 

Hutton has shown to their building’s site is some-

thing I intend to model my thesis after, because 

a site often lends applicable design opportunity 

that sometimes gets overlooked.        
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CASE STUDIES

PLAYFUL

Building  ::  Metro Hollywood Low-Income

Apartments

Location  ::  Hollywood, California

Architect(s)  ::  Kanner Architects

The Metro Hollywood Apartment building is a 

very unique mixed-use residential project.  The 

building’s target market is family based and being 

located directly above the metro transit subway 

system encourages convenient, environmentally 

conscious travel.  The bright colors and mate-

rial palette make this project very playful which 

manifests images of warmth and comfort, rather 

than the intrinsic feelings usually associated with 

low-income housing.  The principle of congenital 

characteristics relative to a specifi c building type 

is a design issue that I will have to resolve when 

handling the exterior of my industrial forensics 

laboratory.  Playing with the exterior treatments 

of a building allows signifi cant freedom to ma-

nipulate certain characteristics by down playing 

or highlighting specifi c attributes.    In regards to 

my thesis, this idea poses the question, what de-

sign attributes do I want to underpin/celebrate 

as a representation of my underlying goals of the 

industrial forensics laboratory?  Kanner Archi-

tects decided to highlight color and geometric 

patterns on the apartment’s exterior, creating a 

sense of place that engages occupants and ob-

servers .         
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CASE STUDIES

SUSTAINABILITY

Building :: Houston Medical Center School of 

Nursing & Student Community Center

Location  ::  Houston, Texas

Architect(s)  ::  BNIM Architects & Lake/Flato 

Architects 

This $41 million dollar facility owned by the Uni-

versity of Texas sits eight stories tall and incorpo-

rates a beautiful building into the world’s largest 

medical campus.  The building’s dynamic assem-

bly collocates reclaimed bricks, plentiful day-

lighting, windows, and an innovative gray water 

system.  In addition, the incorporation of atriums, 

balconies, a breezeway, and two roof gardens cre-

ate a sustainable building that engages its occu-

pants.  The designers did a great job of cladding 

the building in materials that metaphorically rep-

resent their design intentions while maintaining 

a sustainable demeanor by reclaiming several 

material palettes; including the wood panels (old 

cypress logs from the Mississippi River) and the 

masonry used at the facility’s base.  This building 

truly ‘pulled’ me in with its distinctive exterior 

appearance, and continued to intrigue me with 

its sustainable characteristics.  Based on my ob-

servations, I imagine experiencing the interior of 

the facility would be something everyone would 

appreciate.  The distribution of natural light via 

atriums is a defi nitive characteristic of the School 

of Nursing and is something I plan to explore in 

my industrial forensics laboratory as a way of cre-

ating warm space in which occupants will enjoy.   
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MATERIALITY

Building  ::  Shaw Center for the Arts

Location  ::  Baton Rouge, Louisiana

Architect(s)  ::  Schwartz/Silver Architects 

(Boston)

The Shaw Center for the Arts is an excellent ex-

ample of how material juxtaposition and geo-

metric articulation can affect the architectural 

impact of a building.  The facility reiterates the 

old cliche that less is sometimes more, with its 

minimalistic  assembly of materials.  The primary 

exterior treatment is a single-glazed rain screen 

of channel glass with a series of stainless con-

nectors and architectural accents creating an 

implied horizontal allusion.  Sitting atop a large 

curtain glass system, the channel glass contrasts 

marvelously creating a false impression that the 

curtain glass structurally supports most of the 

building.  Additionally, the cantilevered volume 

hovers above an Art-Deco era building that has 

been assimilated into the arts complex creating 

a divergent juxtaposition of materials, that work 

very well together.  The Shaw Center is aestheti-

cally appealing because of its exterior simplic-

ity.  Material application is an architectural virtue 

I highly value and is usually where I attempt to 

apply my ‘signature’ to a design.  The minimalistic 

approach the designers used in the Shaw Center 

for the Arts is a wonderful example of using less 

to create more...architectural expression.          
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MODULARITY

Building  ::  Lavender Sure Start & Children’s 

Centre

Location  ::  Mitcham (South London), England

Architect(s)  ::  John McAslan & Partners

A defi ning characteristic of modularity in regards 

to architecture is the desire to be spatially fl ex-

ible.  John McAslan’s Lavender Project epitomizes 

modularity by creating fl exible, individual spaces 

within a larger volume that have the capacity to 

accommodate a broad spectrum of functions.  

The Children’s Centre combines facilities for over 

90 children together with offi ces, training rooms, 

and a cafe’.  The modular layout allows parents to 

leave children in the intermediate activity spaces 

while they enjoy the cafe’ environment, attend 

counseling sessions, or participate in their own 

training courses.  The spatial pattern used in this 

building conferred design opportunity to es-

tablish an architectural pattern.  After studying 

Lavender’s facade, it is clear that the modular ele-

ments read as individual spaces but have been 

layered to create a beautiful, harmonious facility.  

Spatial fl exibility will be an underlying goal of my 

industrial forensics laboratory, because of the in-

dustry’s diverse range of problematic inquiry.       
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GEOMETRY

Building  ::  Perimeter Institute for Theoretical

Physics

Location  ::  Waterloo, Ontario

Architect(s)  ::  Saucier & Perrotte Architects

The Perimeter Institute’s design concept was 

inspired by “nebulous spaces occupied by the 

subjects of theoretical physics, at once micro 

and macro-cosmic, rich in information, and of 

indeterminate form and substance” (Perimeter).  

This premise is clearly represented in the arbi-

trary placement of windows, mullion patterns, 

and geometric volumes.  Theoretical physics is an 

abstract subject matter that tends to have unre-

solved, and at times chaotic components.   The 

unique assembly of shapes and patterns contrive 

a direct metaphorical relationship between the 

building’s exterior and the activities/studies oc-

curring within.  I anticipate the Perimeter Insti-

tute’s program will be one of the primary models 

for which my forensics laboratory will resemble, 

because of the facilities’ similar programmatic re-

quirements and spatial obligation.  Both require 

special consideration to private versus public 

venues, as well as specialized research facilities 

with optimal working conditions.  Saucier & Per-

rotte did an excellent job of using metaphor and 

tectonics to produce a facility that is aesthetically 

pleasing, while still functioning at the highest 

level.    
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THEORETICAL STUDIES

ECONOMICS: INDUSTRIAL ESPIONAGE

Industrial and/or economic espionage can best 

be classifi ed as “the theft of economic informa-

tion, also known as ‘trade secrets’, from an indus-

try, company, or individual.” (Naef )  Industrial 

espionage has exponentially grown in the last 

fi fty years and been directly supplemented by 

advancements made in technology.  It is a com-

mon yet harsh and corruptive method of unethi-

cally staying competitive in today’s ever chang-

ing business world.  As computers become the 

primary tool for most businesses, manufacturers, 

and industries, the ability to successfully combat 

industrial espionage and provide counter mea-

sures becomes even more important.  In today’s 

corporate world, security doesn’t just mean hav-

ing a security guard sit by the main entrance of a 

facility.  Rather, it also requires having advanced 

computer software, fi re walls, and digital systems 

that are impermeable to outside infi ltration. 

In regards to the concept of industrial espionage, 

“The United States spends nearly $300 billion a 

year on basic research, making it ‘the test lab for 

the world’ and natural target of U.S. competitors.” 

(Economic)  With this in mind, it becomes very 

important as architects to design with this in con-

sideration.  Particularly when designing facilities 

whose building type lends direct relationships 

to classifi ed, research-based conclusions.  Orga-

nizations that handle classifi ed of other sensitive 

information need to have deliberate programs 

for employees and management to protect par-

ticular information from outside viewing.  Em-

ployee awareness of potential problems, paying 

attention to indicators of suspicious activity, and 

a willingness to report those indicators to man-

agement are keys to the successful protection/

safety of corporate information.  

espionage ::  the act of obtaining information 

clandestinely. The term applies particularly to 

the act of collecting military, industrial, and 

political data about one nation for the benefi t 

of another. Industrial espionage; the theft of 

patents and processes from business fi rms. (An-

swers.com)
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THEORETICAL STUDIES

TYPOLOGY: THE TYPOLOGY OF ARCHITECTURE

Typology can be interpreted as the intrinsic struc-

tural and formal order which allows architectural 

entities to be grouped together, distinguished 

from one another, or repeated throughout his-

tory. (Argan)  Typology is one of the most basic 

tools we as designers use for our analytical stud-

ies of buildings and architectural form.  It provides 

a practical basis of design by comparing build-

ings of similar nature and develops comparative 

relationships through historical reference.  An 

underlying determinate in designing credible ar-

chitecture within a culture is embracing historic 

precedents and re-incorporating desirable char-

acteristics into new designs.  A culture becomes 

familiar with their vernacular architecture and it 

becomes important to incorporate specifi c archi-

tectural types to create a legible built environ-

ment.  

Giulio Carlo Argan’s famous study of types de-

clared that “types (referring to typology) are 

regressed or reduced to a common ‘root form’ 

from specifi c works in a particular culture, which 

have obvious analogous formal and functional 

properties” (Argan)  To support this idea, he felt 

that type was more a principle that allowed for 

variation than a fi xed set of architectural entities.  

More specifi cally, Argan’s studies of type operate 

at 3 levels/components; formal confi guration, 

structure, and decorative elements.  Typological 

studies are used by architects in nearly every ar-

chitectural design.  References are constantly be-

ing made to context and architectural styles.  Our 

job as designers is to exercise judgment in the 

selection of types to model/reference specifi c 

design attributes.  We can then work to convinc-

ingly solve the problems of imitation and affect.   

Quatremere de Quincy :: referred to the defi -

nition of type as the idea of an element which 

should itself serve as a rule for the model. (Ar-

gan)
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THEORETICAL STUDIES

PSYCHOLOGY: FORENSIC PSYCHIATRY

Forensic psychiatry is classifi ed as a subspecialty 
of psychiatry in which clinical and scientifi c ideals 
are directly applied to legal issues.  More specifi -
cally, it may be applied in several fi elds including 
civic, criminal, correctional, or legislative matters.  
Forensic psychiatry and clinical psychiatry are 
sometimes used interchangeably.  However, fo-
rensic typically deals with legal issues while clini-
cal deals with individual therapies and diagnosis. 
A wide spectrum of legal issues is invariably ad-
dressed within the realms of forensic psychiatry 
and behavioral science.  A forensic psychiatrist 
can assist individuals and institutions, plaintiffs 
and defendants, attorneys, federal agencies, and 
the courts to evaluate claims ranging from medi-
cal and mental health malpractice to disability 
and sexual harassment. “Organizations can (also) 
benefi t from psychiatrist consultation by evalu-
ating the authenticity and response strategy to 
employment, supervisory responsibility, or main-
tenance of health care claims. Public safety and 
criminal justice professionals can also fi nd foren-
sic psychiatry consultation effective in analyzing 
and preventing potential threats.” (Muth)

Family and domestic relations is one of the most 
common case types for which the science is ap-
plied.  In these cases, one must consider such 
issues as child custody, juvenile delinquency, 
parental fi tness, abuse, neglect, and additional 
problems of similar nature.  On the other end of 
the spectrum lies criminal law where issues such 
as individual competence, mental health, and re-
sponsibility are typically the basis for psychologi-
cal analysis in regards to a criminal act.  Regard-
less of the case’s nature, psychiatrists must draw 
conclusions based on these physical and mental 
conditions and specifi cally determine relevance 
to a particular case.  More specifi cally, what facts/
attributes are applicable towards the success or 
failure of a particular case (or design in architec-
ture), usually relevant to lawful prosecution.     

Forensic Psychiatry :: the branch of psychia-

try that makes determinations, as regarding fi t-

ness to stand trial, the need for commitment, or 

responsibility for criminal behavior, in a court of 

law. (Answers.com)
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THEORETICAL STUDIES

MATERIALISM:

Generally speaking, materialism is described as 

the theory that the ultimate components of re-

ality are physical entities, elements, and/or pro-

cesses.  More specifi cally, materialism upholds 

the idea that everything in existence is reducible 

to what is material or physical in nature.  Belief 

in higher power, and spiritual phenomena is typi-

cally neglected and a focus on physiology is em-

braced.  “An implication of materialism is that the 

diverse qualitative experiences we have are ulti-

mately reducible to quantitative changes in ob-

jects or in our physiological functioning.” (Stack)  

For example, terms referring to a mental process 

such as feelings, beliefs, intentions, conscience, 

and desire mean nothing from a cognitive-based 

viewpoint to a materialist.  Rather, a mental pro-

cess or thought is considered to be nothing more 

than a physiological change/alteration to our 

brain through a complex system of nerves.  

Materialism has grown in popularity as advances 

have been made in technology, particularly in re-

cent years.  Science has produced large amounts 

of data that lend direct relationships to certain 

ideals associated with materialism.  The holistic 

simplicity of the theory and incorporation of sci-

entifi c breakthrough has made materialism an 

attractive ideology to philosophers.  In regards 

to architectural design, a materialistic view point 

would invariably emphasis that visual character-

istics/images of everything that exists is extend-

ed in space, and that nothing non-spatial exists.  

In addition, every space you occupy creates a 

complex transition into motor images and asso-

ciates physical relationships to certain entities.  

Materialism :: a set of related theories which 

hold that all entities and processes are com-

posed of — or are reducible to — matter, mate-

rial forces or physical processes. All events and 

facts are explainable, actually or in principle, 

in terms of body, material objects or dynamic 

material changes or movements. In general, the 

metaphysical theory of materialism entails the 

denial of the reality of spiritual beings, conscious-

ness and mental or psychic states or processes, 

as ontologically distinct from, or independent of 

material changes or processes. (Craig)
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THEORETICAL STUDIES

MARXISM: THE ALIENATION THEORY

Karl Marx’s nineteenth century theories have 

been the controversial basis for many theoretical 

discussions.  His theory-based demeanor and in-

terest in economics were the underlying premise 

for his arguable theories, particularly the alien-

ation theory.  In regards to his alienation theory, 

Marx believed that people were intelligent be-

ings that were capable of transforming the world.  

However, he believed that technology was so 

advanced that the world had developed into 

something beyond our control.  Marx contended 

that the free market was anarchic and that the 

relentless antics of supply and demand “blocks 

our ability to take control of our individual and 

collective destinies.” (Prychitko)  

Marx felt that capitalism was a system that alien-

ated the general masses.  Generally speaking, he 

felt that people were working directly for Capital-

ists who had undeniable control over the work-

place and its means of production.  As Marx so 

eloquently put it, “Work becomes degrading, mo-

notonous, and suitable for machines rather than 

free, creative people.” (Prychitko)  Consequently, 

he believed that people became stagnant, robot-

ic beings that had totally lost touch with human 

nature and based their decisions strictly on busi-

ness rather than for human need and personal 

fulfi llment.  Realistically, Marx’s alienation theory 

is relatively irrational considering the perpetual 

success of free market.  However, in theoretical 

terms it is very engaging because it metaphori-

cally applies to so many things, including archi-

tecture.  The thought of alienated masses work-

ing degrading jobs inspires designers to create 

elegant, alluring space that contradict Marx and 

promote individual satisfaction upon spatial oc-

cupancy.                 

 

Marxism :: The political and economic philoso-

phy of Karl Marx and Friedrich Engels in which 

the concept of class struggle plays a central role 

in understanding society’s allegedly inevitable 

development from bourgeois oppression under 

capitalism to a socialist and ultimately classless 

society. (Answers.com)
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THEORETICAL STUDIES

BUSINESS ETHICS AND ARCHITECTURE:

Ethical integrity is an important aspect of every 

business decision.  In regards to architectural 

business, ethics become an integral part of the 

design process.  For example, it is relatively easy 

to design a building that aesthetically looks 

good.  However, to create a harmonious composi-

tion that is aesthetically pleasing, enhances pub-

lic safety, minimizes pollution/waste, respects 

fundamental human rights, and promotes civic 

satisfaction is an art that can spend a lifetime to 

master.  

Within this art, ethical dilemmas inherently arise 

because of the nature of architectural design 

processes.  In a perfect world, we would be able 

to allocate as much time as possible depicting a 

solution that represents the best of our (as de-

signers) ability and is in the best interest of so-

ciety-at large in every aspect.  However, so many 

aspects of a successful business are contingent 

upon money and time, that rarely are we able 

to apply such diligence toward a specifi c phase 

of design.  Rather, quality is usually sacrifi ced in 

order to meet a deadline/budget and the design 

simply becomes adequate or suffi cient.  I feel it 

then becomes the designer’s responsibility to 

design accordingly by ‘knowingly’ making ethical 

and rational decisions, which attribute to a fi nal 

product that best suits society-at large.  It truly is 

a very thin line between being ethical, and sim-

ply being naive in regards to architectural busi-

ness.  However, with strong morals and ideals, 

and a desire to satisfy clients/communities with 

quality architecture, one can produce high-qual-

ity designs in an ethical manor despite the harsh 

realities of the business world.

              

 

Ethics: (eth’ iks) n., the principles of conduct gov-

erning an individual or a profession (Dictionary.

com)
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D. SITE ANALYSIS

SITE SELECTION:

A building’s site often gets overlooked and/or 

neglected during the design process, both at a 

micro and macro level.  As a designer, it is some-

times easy for us to focus too extensively on the 

fi nal physical structure, rather than taking a step 

back and analyzing the function of a building in 

relation to the existing context and site charac-

teristics.  After hours of site and city exploration, 

I have concluded that the North Dakota State 

University research and technology park is the 

best solution to serving as home for the indus-

trial forensics laboratory, because the building’s 

primary function as a laboratory directly relates 

to the processes occurring within the confi nes of 

nearby buildings.  As a NDSU sanctioned facility it 

will promote both the university’s advancements 

and Fargo as an up and coming community with 

global implications.  Being a facility whose prima-

ry function is directly associated with technology, 

the logical setting for a building of this character 

would be within the functional realm of a tech-

nology park.  With the addition of an industrial 

forensics laboratory to the existing research and 

technology park, it becomes a ‘campus’ of tech-

nology-based facilities whose reputation will 

herald international notoriety.

SITE INFORMATION:

The industrial forensics laboratory’s site is locat-

ed on the northern edge of the existing NDSU 

research and technology park.  More specifi cally, 

it is bordered to the west by 18th Street and on 

the north and east by NDSU Research Park Drive.  

The site’s close proximity to NDSU and the exist-

ing park make it an ideal location for a building 

of this type, because nearby arterial routes and 

campus facilities allow for easy access by people 

seeking facility usage.  The empty lot to the north 

view from site looking west

view of site looking southeast

view from site looking east
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lends design opportunity to function as a park-

ing lot with access points off 19th Avenue, 18th 

Street, and NDSU Research Park Drive; which-

ever proves to be most desirable.  The allowable 

square footage within this land plot is suitable for 

the laboratory’s anticipated parking demands. 

(Approximately 100 parking stalls)  In addition, 

the parking lot will act as the building’s security 

buffer from 19th Avenue vehicular traffi c, which 

has developed into an arterial route for the city 

of Fargo.  Another reason this site endorsed so 

much opportunity is its close proximity to sev-

eral methods of transportation.  For example, 

the park is only a one minute drive from Hector 

International Airport by car.  Fargo is also at the 

intersection of two Interstate highways, I-29 and 

I-94, just four miles south of the park. 

QUALITATIVE ASPECTS:

The proposed site has several nearby contextual 

issues needing consideration throughout design 

exploration.  First and foremost, the airport to 

the north will produce inherent noise pollution 

which poses design concerns for several spaces 

within the facility.  However, the nature of the 

facility itself requires noise attenuation because 

it too could potentially produce sizeable noise 

pollution.  With meticulous space planning and 

resolution, these noise issues will be alleviated 

and should not pose much threat to the integrity 

of the laboratory.  The surrounding research fa-

cilities are accustomed to the already high noise 

levels, and the addition of the industrial forensics 

laboratory should not impede existing condi-

tions.

Physically, the site is very desirable for a project of 

this magnitude.  Its fl at nature will require mini-

mal grading and cut/fi ll operations, which in turn 

allows for increased design fl exibility.  Minimal 

SITE ANALYSIS

view from site looking northwest

view from site looking north

view from site looking southwest
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grading to alleviate any surface water issues will 

be required.  Currently, there is no signifi cant veg-

etation within the realms of the site. However, the 

incorporation of landscape and vegetation is vi-

tal in creating an architecturally engaging space.  

The indigenous ‘prairie’ setting for which the lab-

oratory will embrace, is one of many possibilities 

for landscape design opportunity.  

The research and technology park’s underlying 

grid is orthogonal in nature and corresponds al-

most directly to the absolute directions.  Nearby 

buildings are typically built in direct relation to 

the underlying grid, although several divergent 

characteristics have been incorporated to allevi-

ate the monotony sometimes implicit of orthogo-

nal buildings.  The material textures of surround-

ing buildings are consistent with those of typical 

laboratory environments.  Precast concrete, steel, 

plastic and EIFS constitute the basis for the park’s 

material palette.  

The industrial forensics laboratory will obviously 

have to account for the infamous winds of the 

Red River Valley.  The fl at terrain tends to permit 

high winds unless an artifi cial barrier acts as a 

blockade/shelter.  The site’s wind patterns will in-

variably be accounted for and will directly affect 

the placement of certain building characteristics.  

(i.e. - the placement of ventilation stacks and their 

affect on entrances and/or surrounding context)  

The variance in seasonal wind patterns will be 

an integral factor in the design process because 

they vary drastically between seasons.  

QUANTITATIVE ASPECTS:

The climate of the upper midwest is very harsh 

and endures many extremes on an annual basis.  

The temperature range is one of the largest in the 

world and requires a signifi cant amount of atten-

SITE ANALYSIS
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tion in order to produce high quality designs that 

will effi ciently function through either extreme.  

The rate at which the weather varies from one ex-

treme to the other, is usually an attributing factor 

to our region’s climate-based design problems.  

The following table is several yearly averages that 

will be accounted for in the design of the indus-

trial forensics laboratory.  Thus, creating a build-

ing that is energy effi cient and capable of with-

standing the region’s harsh seasonal variance.  

PREVAILING WINDS:

Throughout the design process, constant atten-

tion will be given to the prevailing winds, because 

of their potential implications on several issues.  

The most diffi cult aspect in designing for the 

upper midwest wind patterns is their seasonal 

variance.  Generally speaking, the winter months 

produce north/northwest winds that are typi-

cally quite frigid.  During the summer months, a 

much warmer southeast breeze is common.  Each 

produce specifi c design obligations that must be 

resolved in order to produce a quality design.      
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YRS    JAN    FEB    MAR    APR    MAY    JUN    JUL    AUG    SEP    OCT    NOV    DEC    ANN

52     52      66     78    100     98     100   106   106  102    93      74      57     106

52    -36    -39    -23     -7       20      30      36     33     19      7      -24     -32     -39

45       0        0       0        0         1        2        5        5       1       0         0        0        13

45     31      28     27     16         4        0        0        0      2      13      27      31     179

62     9.5     6.1    7.6    3.4      0.1       T        T        T       T      0.7     6.1    7.4     40.9

62   12.6   12.4  13.1 13.6   12.9   11.6  10.5 11.0 11.8  12.5   12.8   12.2   12.2

54     50      56     58     60       61      62     71     69     60     54      40      43      57

30  15.9   22.8  35.3  54.5   69.5  77.4  82.2  81.0  69.9  56.1  35.2   20.8   51.7

30   -2.3     5.4  19.0   32.4   45.3  54.5  59.0 57.0   46.1 34.4   18.7   4.2     31.1

30   0.76   0.59 1.17  1.37   2.61   3.51 2.88  2.52  2.18  1.97  1.06   0.57 21.19

ANNUAL AVERAGES: FARGO, NORTH DAKOTA

Temp: Highest on Record

Temp: Lowest on Record

Avg. # of Days Over 90 F

Avg. # of Days Below 32 F

Avg. Snowfall in Inches

Avg. Wind Speed in MPH

Avg. % Sunshine

Avg. Daily Max. Temp. 

Avg. Daily Min. Temp. 

Normal Precip. in Inches

wind speed in MPH



industrial forensics laboratory k.c. krumwiede  ::  senior design thesis 2005/2006

D.

QUANTITATIVE DIAGRAM:

SITE ANALYSIS
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INTRODUCTION:

The industrial forensics laboratory will invari-
ably use a strategically-planned material palette, 
complicated mechanical systems, and properly 
articulated structural systems.  Modern laborato-
ries require many special design considerations, 
because of the activities occurring within.  Par-
ticularly in regards to heating, ventilation, and 
air conditioning systems.  The proper integration 
of utility and mechanical systems into the archi-
tectural process is imperative in designing a suc-
cessful research facility.  Designing a building of 
this type would require signifi cant communica-
tion and understanding between the architect 
and mechanical designers as the systems will 
undoubtedly create substantial design implica-
tions within the facility.  The following factors 
play key rolls in the design of modern day labora-
tories: modular planning, adaptability/fl exibility, 
profi cient understanding of spatial requirements 
for ceiling space and shafts, envelope integ-
rity, planned location of exhaust and air intakes.  
Typically, research objectives endure signifi cant 
changes in laboratory function and project ob-
jectives.  Thus, they are typically designed with 
spatial fl exibility in mind, and with an underlying 
goal of being able to accommodate additional 
equipment, etc. for varying research projects.       

MATERIAL APPLICATIONS:

To begin with, the selection of materials that are 
to be used in the design of the facility will be a 
direct representation of what is occurring with-
in a particular space.  As an industrial forensics 
laboratory whose building type lends a diverse 
activity base, specifi c materials will be applied to 
individual areas in an attempt to create a quality 
environment that is both safe and appealing to 
occupants.  For research and testing spaces, con-
crete and steel applications lend a practical and 
safe material solution because of their ‘clean’ and 

MATERIAL PERFORMANCE 
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low maintenance nature.  Materials should be 
selected and applied with staff/occupant safety 
in mind as the predominate justifying factor, fol-
lowed by architectural/aesthetic considerations.  
The variant spatial functions occurring within the 
building provide a unique opportunity for mate-
rial juxtaposition.  For example, the public spac-
es of the laboratory will use a material palette 
whose predominate goal is to engage its occu-
pants and render architectural expression, while 
upholding occupant safety.  Wood, steel, glass, 
and masonry units are all potential materials for 
a well designed public space.  In addition to the 
specifi c materials used, several coating and seal-
ant applications will be administered to concrete 
and steel products in order to enhance occupant 
safety.  Regardless of the space and material ap-
plication, the laboratory will be well detailed and 
its underlying technology theme will be legible 
in nearly every facet of the project.

VENTILATION SYSTEMS:

The HVAC and ventilation systems for the indus-
trial forensics laboratory will be a network of 
equipment requiring a tremendous amount of 
design attention.  More specifi cally, system routes, 
materials, and public/environmental safety will 
attribute to the complex HVAC system of the 
laboratory.  The most diffi cult issue in designing 
a complex system of this nature is making sure it 
functions as a unit and not as individual systems.  
Laboratories of this nature typically use 100% of 
outside air, which consequently creates addition-
al design complexity in that the overall system 
will have to expand its operating range.  An addi-
tional design consideration is the idea of system 
fl exibility.  Most laboratory facilities will be modi-
fi ed at some time, which means I must consider 
the extent to which laboratory systems could be 
adaptable.  The facility’s ventilation stacks will be 
strategically placed for aesthetic reasons, and to 
ensure the proper ventilation of exhaust and by-

MATERIAL PERFORMANCE 
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product.  Additionally, the harvesting of geother-
mal energies lends the most design opportunity 
for a building of this type.  The facility will invari-
ably use substantial amounts of energy because 
of a laboratory’s functional nature.  Geothermal 
wells have a performance and environmental 
quality suitable for a project of this type.  Their 
innovative qualities are another extension of the 
complex technology occurring within the facil-
ity and are considered to be an environmentally 
conscious method of artifi cially manipulating 
temperature.  The complex HVAC and ventilation 
systems occurring within the forensics labora-
tory will make up approximately 30-50% of the 
overall construction cost.  While the geothermal 
wells are initially more expensive than alternate 
energy sources, they are much more economic 
(and environmental) in the long run.  The primary 
objective of the laboratory’s HVAC and ventila-
tion systems is to ensure occupant safety.  With 
several lab procedures potentially occurring 
within the facility, and the possibility of hazard-
ous by-product, it is very important that all HVAC 
and ventilation systems function at the highest 
level in order to provide a safe environment for 
all personnel.                            

MATERIAL PERFORMANCE 
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USER EXPECTATIONS

INTRODUCTION:

The industrial forensics laboratory will provide 

research and employment opportunity to North 

Dakota State University while integrating public 

interaction by providing limited access to specifi c 

building entities.  The exposure gained through 

public observation and university affi liation will 

not only promote the university as a leader in 

technology, but will also encourage an engaging 

relationship between building occupants and 

the forensics laboratory.  

The facility will provide services for a diverse 

clientele/staff base including: students, univer-

sity faculty, technicians, research professionals, 

maintenance, marketing/management, security 

services, and general public.  It will be owned 

by North Dakota State University.  The following 

compilation is a breakdown of the facility’s users/

clients and is intended to describe each group’s 

respective expectations in regards to occupying 

the industrial forensics laboratory. 

CLIENT DESCRIPTION & EXPECTATIONS:

Students  ::  40
All students who occupy the building will have 

restricted access to highly specialized and pro-

fessional areas, but will have direct access to all 

educational facilities during operational hours.  

Considerations may be made in regards to access-

ing specialized areas if properly sanctioned with 

laboratory staff.  The facility’s close proximity to 

nearby campus parking lots means the need for 

on site student parking is minimal, however sev-

eral metered stalls will be available for student 

use.  Students can expect the physical environ-

ment of the educational spaces to possess the 

most current technologies while maintaining a 

working environment similar to existing campus 

laboratories.   Peak usage will be between 8:00am 

and 5:00pm, Monday through Friday. 
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University Faculty  ::  3 

The university faculty will also have restricted 

access to highly specialized and professional 

areas, but will have the opportunity to observe 

certain “behind the scenes” processes as part of 

their continual education.  The number of faculty 

working within the facility will vary, although 

rarely will more than 3 professors be in session at 

any given time.  The faculty can expect a similar 

working environment to existing science-based 

buildings on campus.  More specifi cally, a public 

venue reserved for teaching with private offi ces, 

etc. for preparation and confi dential obligations.  

4 parking stalls will be suffi ce for faculty parking 

needs.  Peak usage will be between 8:00am and 

5:00pm, Monday through Friday.   

Technicians  ::  20 

Laboratory technicians will have access to the 

entire facility.  The technicians will both conduct 

and assist in research and analytical studies.  The 

facility supports a 20 person technician staff with 

room for future expansion.  26 parking stalls pro-

vide adequate parking requirements for current 

staff technicians and will accommodate future 

and/or adaptive use requirements.  The techni-

cians’ working environment will vary depending 

on a project’s nature, but will inevitably involve 

all technological aspects and venues of the facil-

ity.  Peak usage will be 8:00am to 5:00pm, Mon-

day through Friday.      

Professionals  ::  12 

The laboratory professionals will also have access 

to the entire facility. The professionals lead re-

search and analysis teams on most forensic cas-

es.  Analytical teams typically consist of at least 

1 professional and several assisting technicians.  

The laboratory supports a 12 person professional 

staff with room for possible future expansion.  

Their physical working environment will be simi-
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lar to the technicians’.  18 parking stalls have been 

devoted to the professional staff because of daily 

outsourcing.  Peak usage will be between 8:00am 

and 5:00pm, Monday through Friday. 

Maintenance  ::  4
Maintenance staff will have access to the entire 

building 24 hours a day.  The maintenance staff 

is highly specialized in that the equipment in 

which they have to maintain and be familiar with 

is state of the art.  The industrial laboratory will 

have the assistance of 2 maintenance engineers 

and 2 custodial engineers.  The maintenance staff 

can expect working throughout the entire facil-

ity, however, they will have their own private of-

fi ce spaces and workshop.  5 parking stalls have 

been devoted to their department.  Peak usage 

will be 24 hours a day, Monday through Friday.

Marketing and Business Administration  ::  15 

The marketing and business staff will have ac-

cess to the entire building’s amenities unless a 

specialized laboratory experiment/analysis is in 

progress.  15 staff members provide the busi-

ness services for the facility and are responsible 

for communications, marketing, accounting, and 

business administration.  The business staff can 

expect to work in an offi ce environment while 

occasionally interacting with laboratory-based 

spaces and workers.  17 parking stalls have been 

allotted to business services.  Peak usage will be 

between 8:00am and 5:00pm, Monday through 

Friday.

Security Services  ::  3
Security services will invariably have access to 

the entire building, unless a forensic analysis is in 

progress. 3 staff members provide adequate se-

curity with the assistance of NDSU police.  Securi-

ty services can expect to have a designated space 

within the building, although a signifi cant part of 
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their time will be spent patrolling the building’s 

parameters.  2 parking stalls provide adequate 

space for security team parking.  Peak usage will 

be 24 hours a day, 7 days a week.

General Public  ::  15 

The general public will have restricted access to 

nearly the entire building, unless on a sanctioned/

guided tour in which permission has been grant-

ed by higher authority to enter restricted spaces.  

15 person tours and informational sessions are 

preferred in order to maintain ease of security 

and group interaction.  The general public can 

expect a very engaging, defi nitive architectural 

space upon entering the facility. 17 parking stalls 

have been allotted for their use.  Peak usage 

will be between 8:00am and 5:00pm, Monday 

through Friday.      
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EXECUTIVE SPATIAL SUMMARY:

Biology Laboratory 3,100 sq ft

Chemical Laboratory 3,100 sq ft

Mechanical Laboratory  10,000 sq ft

Laboratory Preparation 600 sq ft

Biological Vestibules 300 sq ft

Tools & Storage 1,200 sq ft

Hazardous By-product Storage 200 sq ft

Electrical Systems 150 sq ft

Mechanical Systems 1,000 sq ft

Emergency Back-up 200 sq ft

19,850 sq feet

Offi ces 1,800 sq ft

Breakout Space   400 sq ft

Conference 850 sq ft

Storage & Archives 1,000 sq ft

Technology & Production 1,000 sq ft

Toilets 500 sq ft

Lounge/Kitchenette 600 sq ft

6,150 sq ft

Classrooms 1,000 sq ft

Faculty Offi ces 450 sq ft

Computer Kiosk 250 sq ft

Faculty Preparation  300 sq ft

Educational Storage 450 sq ft

Small Group Breakout Space 600 sq ft

Lecture Hall 1,500 sq ft

Toilets 500 sq ft

5,050 sq ft

Lobby 500 sq ft

Gallery 800 sq ft

Information Center 250 sq ft

Lounging Area 250 sq ft

1,800 sq ft

BUILDING PROGRAM
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Locker Rooms 1,100 sq ft

Researcher’s Lounge 600 sq ft

Research Library  1,400 sq ft

Research Technology & Prod. 1,000 sq ft

Service Entrance & Loading Dock 800 sq ft

Security 250 sq ft

Electrical System Storage 150 sq ft

Observation Deck 150 sq ft

5,450 sq ft

Total Spatial: 38,300 sq ft

30% Mechanical, Circulation, Toilets: 11,490 sq ft

Total Square Footage ::  49,790 sq ft

BUILDING PROGRAM
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Service & Misc.



F.

industrial forensics laboratory k.c. krumwiede  ::  senior design thesis 2005/2006

RESEARCH AND LABORATORY:

BUILDING PROGRAM

40

Spatial Description ::  research based explora-

tions involving several hands-on methods and 

equipment operations

Net Area (Per Space) :: 3,100 square feet

Number of Spaces :: 1

Spatial Relationships ::  laboratory will produce 

suffi cient noise,  must maintain a spatial rela-

tionship with shared research spaces

Equipment :: technologically advanced me-

chanical equipment located throughout space

System/Design Considerations :: space must 

be fl exible, complicated HVAC & ventilation 

systems

Biology Laboratory

Spatial Description ::  research based explora-

tions involving several hands-on methods and 

equipment operations.

Net Area (Per Space) :: 3,100 square feet

Number of Spaces :: 1

Spatial Relationships ::  laboratory will produce 

suffi cient noise,  must maintain a spatial rela-

tionship with shared research spaces

Equipment :: technologically advanced me-

chanical equipment located throughout space

System/Design Considerations :: space must 

be fl exible, complicated HVAC & ventilation 

systems

Chemical Laboratory
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Spatial Description ::  research based explora-

tions involving several hands-on methods and 

equipment operations

Net Area (Per Space) :: 5,000 square feet

Number of Spaces :: 2

Spatial Relationships ::  laboratory will produce 

suffi cient noise and vibrations, maintain spatial 

relationship with shared research spaces

Equipment :: technologically advanced me-

chanical equipment located throughout space

System/Design Considerations ::  high ceilings, 

sophisticated mechanical systems, large service 

area with exterior access

Mechanical Laboratory

Spatial Description ::  preparing equipment, 

personnel, and work plan prior to research and 

experimentation

Net Area  (Per Space):: 200 square feet

Number of Spaces :: 3

Spatial Relationships :: must maintain a spatial 

relationship with nearby research spaces, cen-

trally located between lab environments

Equipment :: tables, chairs, storage cabinets

System/Design Considerations ::  designate an 

area within preparation to each specifi c labora-

tory

Laboratory Preparation

BUILDING PROGRAM
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Spatial Description :: properly eliminates 

hazardous by-product upon entering or exiting 

laboratories

Net Area (Per Space) :: 100 square feet

Number of Spaces :: 3

Spatial Relationships ::  must be adjacent to 

laboratory’s entrance and/or exit

Equipment :: technologically advanced me-

chanical equipment located throughout space, 

specialized ventilation system

System/Design Considerations ::  ventilation 

system’s relationship to nearby systems, place-

ment of vestibules in relation to exits/entrances

Biological Vestibules

Spatial Description ::  tools, supplemental 

equipment, general storage

Net Area  (Per Space):: 600 square feet

Number of Spaces :: 2

Spatial Relationships :: maintain a spatial 

relationship with nearby research spaces, these 

storage rooms are intended strictly for labora-

tory environments

Equipment :: standard and misc. tools, biologi-

cal and chemistry equipment 

System/Design Considerations ::  designate an 

area within preparation to each specifi c labora-

tory

Tools and Storage

BUILDING PROGRAM
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Spatial Description :: proper storage of hazard-

ous by-product, until proper disposal can be 

administered

Net Area (Per Space) :: 200 square feet

Number of Spaces :: 1

Spatial Relationships :: adjacent to laboratories 

in order for direct access from research environ-

ments

Equipment :: biohazard storage containers

System/Design Considerations ::  ventilation 

system’s relationship to nearby systems, safety of 

facility’s occupants

Hazardous By-Product Storage

Spatial Description ::  electrical equipment and 

systems overfl ow

Net Area  (Per Space):: 150 square feet

Number of Spaces :: 1

Spatial Relationships :: maintain a uniform spa-

tial relationship with all laboratories  

Equipment :: specialized electrical equipment 

inherent of laboratories, computer servers/data, 

additional digital media

System/Design Considerations ::  direct access 

from a sterile environment to allow mainte-

nance staff access 

Electrical Systems

BUILDING PROGRAM
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Spatial Description :: mechanical equipment 

and systems overfl ow

Net Area (Per Space) :: 1,000 square feet

Number of Spaces :: 1

Spatial Relationships :: relatively close to 

laboratories for specialized equipment overfl ow, 

produces signifi cant noise

Equipment :: HVAC, ventilation systems, biohaz-

ard systems

System/Design Considerations ::  produces 

noise and vibrations for adjacent space and 

will invariably have biohazardous mechanical 

systems within

Mechanical Systems

Spatial Description ::  storage area for facilities 

back-up generator and supporting systems

Net Area  (Per Space):: 150 square feet

Number of Spaces :: 1

Spatial Relationships :: centrally located in 

order to service entire facility  

Equipment :: diesel generator, battery operated 

sump pumps, power to fl ood/fi re lighting

System/Design Considerations ::  will need 

access to exterior ventilation when operating 

diesel generator

Emergency Back-up

BUILDING PROGRAM
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BUSINESS ADMINISTRATION:

BUILDING PROGRAM
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Spatial Description ::  space allocated for busi-

ness personnel, marketing representatives, and 

fi nancial fi gures

Net Area (Per Space) :: 225 square feet

Number of Spaces :: 8

Spatial Relationships ::  maintain relationship 

with nearby business spaces, distance from labo-

ratories is dependent on noise

Equipment :: desks, tables, chairs, computers, fi le 

cabinets

System/Design Considerations :: space must 

be fl exible to accommodate the business’s desir-

able working environment

Offi ces

Spatial Description ::  an engaging space 

intended for small group interaction and discus-

sion

Net Area (Per Space) :: 400 square feet

Number of Spaces :: 1

Spatial Relationships ::  maintain relationship 

with nearby business spaces, distance from labo-

ratories is dependent on noise

Equipment :: tables, chairs, computer, overhead 

projection, presentation board

System/Design Considerations :: space must 

be fl exible to accommodate the business’s desir-

able working environment

Breakout Space
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Spatial Description ::  capable of accommodat-

ing medium-sized groups, professional in physi-

cal and aesthetic nature

Net Area (Per Space) :: 850 square feet

Number of Spaces :: 1

Spatial Relationships ::  maintain relationship 

with nearby business spaces, minimize distance 

from public lounging/waiting area

Equipment :: conference table, executive chairs, 

overhead projection, presentation board

System/Design Considerations :: space should 

be easily accessible to visiting consultants, while 

maintaining relationship to business spaces

Conference

Spatial Description :: accommodates storage 

of laboratory records, professional documents, 

and additional physical information 

Net Area (Per Space) :: 1,000 square feet

Number of Spaces :: 1

Spatial Relationships ::  maintain relationship 

with nearby business spaces, security more 

restricted than adjacent business spaces

Equipment :: fi le cabinets, shelves, computers

System/Design Considerations :: space must 

restrict direct penetration of natural sun-light 

and requires ‘secure’ placement within facility

Storage and Archives
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Spatial Description ::  a primary digital produc-

tion space, capable of accommodating ample 

amounts of employees 

Net Area (Per Space) :: 1,000 square feet

Number of Spaces :: 1

Spatial Relationships ::  maintain relationship 

with nearby business spaces, avoid noise confl ic-

tion of mechanical rooms/laboratories

Equipment :: tables, chairs, computers, working 

tables, supplemental lighting

System/Design Considerations :: space will 

require signifi cant HVAC and/or ventilation load 

to accommodate abundant digital media

Technology and Production

Spatial Description :: private toilets and lavato-

ries intended for business personnel only 

Net Area (Per Space) :: 250 square feet

Number of Spaces :: 2

Spatial Relationships ::  maintain relationship 

with nearby business spaces, preferably on outer 

realms of ‘business’ designated space

Equipment :: toilets, urinals, lavatories, garbage 

cans

System/Design Considerations :: relate toilet’s 

plumbing to nearby facilities of similar nature, 

stacking vents and pipes from fl oor to fl oor

Toilets
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Spatial Description ::  relaxing environment in-

tended to provide hospitality and convenience 

within the facility

Net Area (Per Space) :: 600 square feet

Number of Spaces :: 1

Spatial Relationships ::  optimal location to 

provide easy access for education and business 

personnel 

Equipment :: tables, chairs, oven, sink, micro-

wave, couches, television

System/Design Considerations :: space should 

be easily accessible to all staff members

Lounge and Kitchenette
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Spatial Description ::  interactive learning en-

vironment consistent with at typical classroom/

lab environment

Net Area (Per Space) :: 500 square feet

Number of Spaces :: 2

Spatial Relationships ::  classrooms should be 

nearby lecture hall and breakout space

Equipment :: lab stations, desks, lab tables, sinks, 

overhead projection, podium, standard labora-

tory equipment

System/Design Considerations :: space will 

require additional plumbing for lab stations, 

ventilation systems will link with laboratories’

Classrooms

Spatial Description :: typical offi ce environ-

ment with fl exible layout  

Net Area (Per Space) :: 225 square feet

Number of Spaces :: 2

Spatial Relationships ::  maintain relationship 

with nearby classrooms, lecture halls, and staff 

preparation areas

Equipment :: fi le cabinets, computer, desk, 

chairs

System/Design Considerations :: space should 

be private from classroom environment, a place 

to properly handle student/faculty confi dential 

issues

Faculty Offi ces

EDUCATIONAL:
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Spatial Description ::  an interactive informa-

tion hub intended for any occupant’s use

Net Area (Per Space) :: 250 square feet

Number of Spaces :: 1

Spatial Relationships ::  centrally located in 

order to bestow to all personnel, typically an 

aesthetic architectural entity that lends design 

opportunity for public space

Equipment :: desks, computers, chairs

System/Design Considerations :: space will re-

quire some monitoring by staff to ensure proper 

use of computers 

Computer Kiosk

Spatial Description :: similar to laboratory 

preparation, provides a space for faculty to ad-

minister work plan, assemble necessary equip-

ment  

Net Area (Per Space) :: 300 square feet

Number of Spaces :: 1

Spatial Relationships ::  maintain relationship 

with nearby classrooms, lecture halls

Equipment :: tables, chairs, storage cabinets

System/Design Considerations :: space should 

be private from classroom environment, ample 

storage and book space required

Faculty Preparation
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Spatial Description ::  dedicated to storage of 

educational equipment, books, and interactive 

media

Net Area (Per Space) :: 450 square feet

Number of Spaces :: 1

Spatial Relationships ::  maintain a relationship 

to classrooms and faculty preparation spaces

Equipment :: shelves, fi le cabinets

System/Design Considerations :: restriction of 

direct natural light 

Educational Storage

Spatial Description :: intended to promote 

group interaction through small group discus-

sion and audiovisual presentation 

Net Area (Per Space) :: 600 square feet

Number of Spaces :: 1

Spatial Relationships ::  maintain relationship 

with nearby classrooms, lecture halls

Equipment :: tables, chairs, storage cabinets

System/Design Considerations :: space should 

be nearby adjacent education spaces, but 

should not interfere with classes if in progress

Small Group Breakout
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Spatial Description ::  an interactive environ-

ment consistent with the newest lecture halls on 

campus

Net Area (Per Space) :: 1,500 square feet

Number of Spaces :: 1

Spatial Relationships ::  located on the edge of 

the overall education space to allow easy access 

from public space

Equipment :: auditorium seating, overhead 

projection, podium

System/Design Considerations :: noticeable, 

easy access for fi rst time occupants 

Lecture Hall

Spatial Description :: private toilets and lavato-

ries intended for business personnel only 

Net Area (Per Space) :: 250 square feet

Number of Spaces :: 2

Spatial Relationships ::  maintain relationship 

with nearby business spaces, preferably on outer 

realms of ‘business’ designated space

Equipment :: toilets, urinals, lavatories, garbage 

cans

System/Design Considerations :: relate toilet’s 

plumbing to nearby facilities of similar nature, 

stacking vents and pipes from fl oor to fl oor

Toilets
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Spatial Description ::  metaphorical representa-

tion of building type and overall function

Net Area (Per Space) :: 500 square feet

Number of Spaces :: 1

Spatial Relationships ::  centrally located, the 

facility’s node for relating laboratory, business, 

and educational spaces

Equipment :: front desk, display cases, supple-

mental lighting

System/Design Considerations :: underlying 

aesthetic implications, serve as dynamic vehicle 

for accessing specifi c branches of facility 

 

Lobby

Spatial Description :: summarize what the facil-

ity does through display and visual stimulation  

Net Area (Per Space) :: 800 square feet

Number of Spaces :: 1

Spatial Relationships ::  centrally located, pre-

dominate public space that bespeaks supple-

mental spaces

Equipment :: public art, display cases, supple-

mental lighting, television, high top tables, chairs

System/Design Considerations :: underlying 

aesthetic implications, serve as dynamic vehicle 

for accessing specifi c branches of facility in as-

sociation with main lobby

Gallery

PUBLIC BASED:
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Spatial Description ::  provide a clear descrip-

tion of the facility’s realm of operations 

Net Area (Per Space) :: 250 square feet

Number of Spaces :: 1

Spatial Relationships ::  centrally located, the 

facility’s node for relating laboratory, business, 

and educational spaces

Equipment :: digital signage, facility index, 

display tower

System/Design Considerations :: space will 

have underlying aesthetic implications, serve as 

dynamic vehicle for accessing specifi c branches 

of facility in association with lobby and gallery 

Information Center

Spatial Description :: a serine environment of-

fering privacy and relaxation to all occupants   

Net Area (Per Space) :: 250 square feet

Number of Spaces :: 1

Spatial Relationships ::  centrally located, adja-

cent to all public amenities

Equipment :: couches, tables, chairs, television, 

beverage cooler

System/Design Considerations :: space will 

require visual separation from nearby public 

spaces in order to fulfi ll its ‘private’ intentions

Lounging Area
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Spatial Description ::  a private space for em-

ployees to bath, change clothes, etc, particularly 

laboratory technicians and professionals

Net Area (Per Space) :: 550 square feet

Number of Spaces :: 2

Spatial Relationships ::  located within the 

realms of laboratory space to provide easier ac-

cess for target users

Equipment :: showers, lockers, lavatories, toilets, 

urinals, benches 

System/Design Considerations :: space will 

be strategically placed to provide privacy for all 

users 

Locker Rooms

Spatial Description :: relaxing environment in-

tended to provide hospitality and convenience 

within the facility  

Net Area (Per Space) :: 600 square feet

Number of Spaces :: 1

Spatial Relationships ::  optimal location to 

provide easy access for laboratory professionals 

and technicians

Equipment :: tables, chairs, oven, sink, micro-

wave, couches, television

System/Design Considerations :: space should 

be easily accessible to all staff members of facil-

ity, specifi cally laboratory personnel

Researcher’s Lounge

SERVICE AND MISCELLANEOUS SPACE:
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Spatial Description ::  a private space for labo-

ratory personnel to explore and derive analytical 

conclusions

Net Area (Per Space) :: 1,400 square feet

Number of Spaces :: 1

Spatial Relationships ::  located within the 

realms of laboratory space to provide easier ac-

cess for target users

Equipment :: computers, book shelves, tables, 

chairs, desks, cubicles 

System/Design Considerations :: space will 

be oriented in accordance with adjacent spatial 

functions, minimizing the relocation of noise

Research Library

Spatial Description ::  a primary digital produc-

tion space, capable of accommodating ample 

amounts of employees 

Net Area (Per Space) :: 1,000 square feet

Number of Spaces :: 1

Spatial Relationships ::  maintain relationship 

with nearby research space, avoid noise confl ic-

tion of mechanical rooms/laboratories

Equipment :: tables, chairs, computers, working 

tables, supplemental lighting

System/Design Considerations :: space will 

require signifi cant HVAC and/or ventilation load 

to accommodate abundant digital media

Technology and Production
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Spatial Description ::  secluded for aesthetic 

reasons, intermediate space provides large scale 

entrance for laboratory environments and cargo 

docks

Net Area (Per Space) :: 800 square feet

Number of Spaces :: 1

Spatial Relationships ::  adjacent to all labora-

tories, direct access to outside and service drive

Equipment :: heavy duty shelving, fork-lift 

System/Design Considerations :: space will 

require outside access, service drive creates aes-

thetic implications for buildings exterior

Service Entrance and Loading Dock

Spatial Description ::  a stationary environment 

for security personnel providing digital surveil-

lance of site 

Net Area (Per Space) ::  250 square feet

Number of Spaces :: 1

Spatial Relationships ::  centrally located for 

suffi cient access to entire facility, secluded for 

aesthetic reasons

Equipment :: televisions, chair, desk, computer

System/Design Considerations :: complex 

digital systems will require increased HVAC and 

ventilation load

Security
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Spatial Description ::  electrical equipment and 

systems storage

Net Area  (Per Space):: 150 square feet

Number of Spaces :: 1

Spatial Relationships :: maintain a centrally 

located spatial relationship with all spaces  

Equipment :: specialized electrical equipment 

inherent of laboratories, computer servers/data, 

additional digital media

System/Design Considerations ::  central loca-

tion for effi cient electrical wiring to the facility’s 

extensive electrical and digital network 

Electrical System Storage

Spatial Description ::  an engaging, safe obser-

vation  platform directly overlooking mechanical 

laboratory 

Net Area (Per Space) ::  150 square feet

Number of Spaces :: 1

Spatial Relationships ::  adjacent to mechanical 

laboratory, within public realms of the facility

Equipment :: safety glass, prefabricated railing

System/Design Considerations :: occupant 

safety

Observation Deck
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BUILDING TYPOLOGY:

A highly specialized, industrial forensics labora-

tory to be located in Fargo, North Dakota at the 

North Dakota State University research and tech-

nology park.  

THEORETICAL PREMISE:

The design thesis will examine the intrinsic rela-

tionships between success and failure as they re-

late to industrial processes while deriving design 

metaphors, analogies, and or tectonics through-

out the examination.  

PROJECT JUSTIFICATION:

The facility will enhance Fargo’s existing technol-

ogy base and will augment North Dakota State 

University’s reputation as a leader in advanced 

research and technological development. 

THESIS PROPOSAL
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PROJECT ABSTRACT:

The design thesis is an advanced, industrial foren-

sics laboratory to be located in the North Dakota 

State University research and technology park.  

The project will examine the inherent relation-

ships of industrial processes, specifi cally deter-

mining what makes the process a success or fail-

ure based on research results.  The laboratory will 

enhance both Fargo’s and NDSU’s reputation as a 

leader in developing technology.  

THESIS PROPOSAL
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THESIS PROPOSAL

PROJECT NARRATIVE:

The freedom to design any type of building for 

my senior design thesis is a tremendous oppor-

tunity.  It marks the capstone to four wonderful 

years of studying design in a studio environment  

and is the springboard into my career as a prac-

ticing architect.  Determining what typology of 

project to design for a thesis project is a diffi cult 

process because for the fi rst time in my life, I am 

not required to follow a predetermined project 

program.  Rather, I have the freedom to design 

any building type and do so in a process which 

is tailored to my ideals and beliefs.  One of the 

most important things I have learned during my 

architectural education is ability to solve prob-

lems in an effi cient way.  The ability to construc-

tively solve a problem goes far beyond the walls 

of architecture and is something we encoun-

ter on a daily basis in everyday life.  This ability 

is something I have come to value and is thus 

an underlying goal in the type of project I have 

chosen for my senior thesis project; an industrial 

forensics laboratory located at the North Dakota 

State University research and technology park.  

The thesis will examine the inherent relation-

ships of industrial processes, specifi cally de-

termining what makes a process a success or a 

failure.  It will provide analytical testing, techni-

cal consultation, and investigation services for 

clients seeking an understanding of the nature 

of a mechanical, chemical, or industrial compli-

cation.  The combination of research and physi-

cal examination provides a dynamic, technical 

facility capable of performing a wide range of 

studies that support technology and innovation.  

The forensics laboratory poses tremendous de-

sign opportunity in that it has allowed me to 

metaphorically incorporate problem solving as 

a holistic entity into the building’s specifi c typol-
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ogy.  I also foresee a metaphorical relationship 

between the building’s function and its exterior 

representation.  Often times, research facilities in-

herit a cold, industrial physical appearance, how-

ever I intend for NDSU’s forensic laboratory to be 

an architectural expression that creatively rep-

resents technology while upholding functional 

qualities within the building’s envelope.  The fa-

cility will also accommodate the general public in 

that a portion of the building will be accessible to 

guided tours and provide exposure to the excit-

ing world of technology.    to be an architectural 

expression that creatively represents technology 

while upholding functional qualities within the 

building’s envelope.  The facility will also accom-

modate the general public in that a portion of the 

building will be accessible to guided tours and 

provide exposure to the exciting world of tech-

nology.    nology.    

“Forensic activities are valuable for 
the institutions which sponsor them...
forensics emphasize an institution’s 
commitment to interdisciplinary liberal 
education.”  (Parson)
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CLIENT DESCRIPTION:

The industrial forensics laboratory will pro-

vide research and employment opportunity to 

North Dakota State University while integrating 

public interaction by granting limited access to 

specifi c building entities.  The exposure gained 

through public observation and university af-

fi liation will not only promote the university as 

a leader in technology, but also encourage the 

clientele base.  The facility will provide services 

for a diverse clientele/staff base including: stu-

dents, faculty, technicians, research professionals, 

maintenance, marketing/management, security 

services, and general public.  It will be owned by 

North Dakota State University.

Students - All students who occupy the build-

ing will have restricted access to highly special-

ized and professional areas, but will have direct 

access to all educational facilities during opera-

tional hours.  The facility will be able to support 

approximately 30 students.  Because of the its 

close proximity to nearby campus parking lots, 

the need for on site student parking is minimal.  

Peak usage will be between 8:00am and 5:00pm, 

monday through friday. 

Faculty - Faculty will also have restricted access 

to highly specialized and professional areas, but 

will have the opportunity to observe certain “be-

hind the scenes” processes as part of their con-

tinual education.  The number of faculty working 

within the facility will vary although rarely will 

more than 2 professors be in session.  4 parking 

stalls will be allotted for faculty needs.  Peak us-

age will be between 8:00am and 5:00 pm, mon-

day through friday.   

Technicians - Laboratory technicians will have 

access to the entire facility.  The technicians will 
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both conduct and assist in research and ana-

lytical studies.  The facility supports a 20 person 

technician staff with room for future expansion.  

26 parking stalls provide enough parking for cur

rent staff technicians and accommodates for fu-

ture use.  Peak usage will be 8:00am to 5:00pm, 

monday through friday.      

Professionals - Laboratory professionals will 

have access to the entire facility. The profession-

als lead research and analysis teams on most fo-

rensic cases.  Analytical teams typically consist 

of at least 1 professional and several assisting 

technicians.  The laboratory supports a 12 person 

professional staff with room for possible future 

expansion.  18 parking stalls have been devoted 

to the professional staff because of daily out-

sourcing.  Peak usage will be between 8:00am 

and 5:00pm, monday through friday. 

Maintenance - Maintenance staff will have ac-

cess to the entire building 24 hours a day.  The  

maintenance staff is highly specialized in that 

the equipment in which they have to maintain 

and be familiar with is state of the art.  The lab-

oratory will provide the assistance of 2 mainte-

nance engineers and 2 custodial engineers.  5 

parking stalls have been devoted to their depart-

ment.  Peak usage will be 24 hours a day, monday 

through friday.

Marketing and Business Administration - The 

offi ce staff will have access to the entire build-

ing’s amenities unless a specialized laboratory 

experiment/analysis is in progress.  12 staff mem-

bers provide the business services for the facility 

and are responsible for communications, market-

ing, accounting, and business administration.  16 

parking stalls have been allotted to business ser-

vices.  Peak usage will be between 8:00am and 

5:00pm, monday through friday.
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Security Services - The security service will have 

access to the entire building. 3 staff members 

provide adequate security with the assistance of 

NDSU police.  2 parking stalls provide adequate 

space for security team parking.  Peak usage will 

be 24 hours a day, 7 days a week.

General Public - The general public will have 

restricted access to nearly the entire building, 

unless on a sanctioned/guided tour.  12 person 

tours and informational sessions are preferred in 

order to maintain ease of security and group in-

teraction.  14 parking stalls have been allotted for 

public use.  Peak usage will be between 8:00am 

and 5:00pm, monday through friday.      
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MAJOR PROJECT ELEMENTS:

Site Conditions - 95 total parking stalls (10 me-

tered) will provide adequate parking space for 

clients and/or faculty members.  Site lighting 

conditions will be an architectural focus as it 

lends a metaphorical relationship to the concept 

of technology.  In addition, a design emphasis on 

facility signage as a response to NDSU is an im-

portant design issue.

Chemical Laboratory/Testing - The chemical 

laboratory is a restricted area in which only staff 

members are allowed access.  Its spatial function 

is sophisticated in that the complex mechani-

cal systems within the laboratory must correlate 

with the rest of the facility.  (i.e. - the placement of 

ventilation stacks and their aesthetic impact on 

the building’s exterior.)  Spatially, the laboratory 

must have fl exibility in layout with the potential 

to add equipment in the future.  

Mechanical Laboratory/Testing - Also a re-

stricted area, only accessible by staff members.  

Both the chemical and mechanical research 

laboratories have such tight access restrictions, 

that entrance to within the space can be denied 

to anyone if there is a forensic operation in prog-

ress.  Spatially, the mechanical laboratory must 

provide adequate space for large mechanical 

equipment, while lending a sense of fl exibility in 

order to accommodate the whole spectrum of 

forensic cases it may encounter.  In addition, this 

space will invariably produce noise pollution and 

vibrations, affecting its relationship to adjacent 

spaces.  

Additional Research and Investigatory Space 
- The supporting research spaces are intended 

to be a ‘quiet space’ where information can be 

interpreted and/or recorded based on recent 
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fi ndings, etc.  Also a highly restricted area, this 

space is fl exible and provides amenities such as 

computers, publications, and other pertinent lit-

erature.  The quiet nature of this space will  affect 

its placement within the building envelope.

Public Lobby - The public lobby and gallery 

space will be one of the most aesthetically im-

portant spaces in the facility, because it will be 

observed by every occupant.  The building meta-

phorically represents technology and is a repre-

sentation of NDSU;  thus it is imperative that the 

building (specifi cally the public lobby) be well 

designed and detailed towards its underlying 

concept.  It too will require signifi cant design at-

tention in its relation to nearby spaces.

Educational - The education spaces are intended 

to be ‘hands on’ working environments.  Access 

to the actual laboratory equipment will be strict-

ly enforced, however the opportunity to observe 

the forensic processes will be a wonderful learn-

ing tool for students and faculty alike.  Placement 

of educational spaces within the building are 

directly dependent on security parameters and 

noise diffusion from adjacent space.  Faculty of-

fi ces will be in or nearby the primary educational 

facility.   

Offi ce/Business Administration - Similar to the 

educational spaces, the business administration 

space’s placement within the building is inher-

ently dependent on  security and noise.  Security 

to the offi ce area will be moderately enforced.     
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SITE SELECTION:

Selecting a site for which to develop the indus-

trial forensics laboratory is a huge design oppor-

tunity and challenge.  A building’s site often gets 

overlooked and neglected during the design 

process, both at a micro and macro level.  As a 

designer, it is sometimes easy for us to focus too 

extensively on the fi nal physical structure, rather 

than taking a step back and analyzing the func-

tion of a building in relation to the existing con-

text and site characteristics.  Determining which 

site best accommodates my industrial forensic 

laboratory has been a challenge in that the most 

obvious solution for a site (in my mind’s eye) has 

been right in front of me since site exploration 

began.  After hours of site and city exploration, 

I have concluded that the North Dakota State 

University research and technology park is the 

best solution to serving as home for the indus-

trial forensics laboratory, because the building’s 

primary function as a laboratory directly relates 

to the processes occurring within the confi nes of 

nearby buildings .  As a NDSU sanctioned facil-

ity it will promote both the university’s advance-

ments and Fargo as up and coming community.  

As a facility whose primary function is directly 

based off technology, the logical setting for the 

building would be within the functional realm of 

a technology park.  With the addition of an indus-

trial forensics laboratory to the existing research 

and technology park, it becomes a ‘campus’ of 

technology-based facilities whose reputation 

will herald international notoriety.

SITE INFORMATION (CONTEXT AND ANALYSIS):

The industrial forensics laboratory’s site is locat-

ed on the northern edge of the existing NDSU 

research and technology park.  More specifi cally, 

it is bordered to the west by 18th Street and on 
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-view from site looking northwest

-view from site looking north

-view from site looking southwest
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THESIS PROPOSAL

the north and west by NDSU Research Park Drive.  

The site’s close proximity to NDSU and the exist-

ing park make it an ideal location for a building 

of this type, because nearby arterial routes and 

campus facilities allow for easy access by people 

seeking facility usage.  The empty lot to the north 

lends design opportunity to function as a park-

ing lot with access points off 19th Avenue, 18th 

Street, and NDSU Research Park Drive if desirable.  

In addition, it will act as a security buffer from 

19th Avenue vehicular traffi c.  

The proposed site has several nearby contextual 

issues needing consideration throughout design 

exploration.  First and foremost, the airport to 

the north will produce inherent noise pollution 

which poses design concerns for several spaces 

within the facility.  However, the nature of the 

facility itself requires noise attenuation because 

it too could potentially produce sizeable noise 

pollution.  With meticulous space planning and 

resolution, these problems will be alleviated and 

should not pose much threat to the integrity of 

the laboratory.  The surrounding research facilities 

are accustomed to the already high noise levels, 

and the addition of the industrial forensics labo-

ratory should not impede existing conditions.

Physically, the site is very desirable for a project 

of this magnitude.  Its fl at nature will require 

minimal grading and drainage development, 

which in turn allows for increased design fl exibil-

ity.  Currently, there is no signifi cant vegetation 

within the realms of the site, however  I am eager 

to explore my landscape architecture abilities in 

further developing the site into a harmonious 

composition of landscape and building.     

4

5

6

-view from site looking west

-view of site looking southeast

-view from site looking east

71



B.

industrial forensics laboratory k.c. krumwiede  ::  senior design thesis 2005/2006

PREVIOUS STUDIO EXPERIENCE:

Fall 2002 - Vince Hatlen
 Reed Lane Lounge

 Prairie Images Design Studio

 Geometric Spatial Study

Spring 2003 - Bakr Aly Ahmed
 Kurtis Hotel & Convention Center

 Low-Income Housing Competition

 Trinity Lutheran Church

Fall 2003 - Shannon McDonald
 Spider Design Studio

 Woodhaven Elementary

 Great ‘Planes’ Bus Stop

Spring 2004 - Steve Martens
 Steelbody Fitness Center

 Minn. Valley Masonry Resource Center

 

Fall 2004 - Cindy Urness
 Dayton’s Bluff Urban Redevelopment

 Roman Forum Analytical Project

 Urban Design Case Study Analysis

Spring 2005 - Darryl Booker
 200 Folsom Mixed-Use High Rise

 

Fall 2005 - Steve Martens
 Valley City Auditorium Adaptive Use   
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PROJECT EMPHASIS:

Throughout the examination of my senior de-

sign thesis, I plan to draw several metaphorical 

and tectonic conclusions based on the inherent 

successes or failures as they relate to industrial 

processes.  An obvious point of emphasis in an 

industrial forensic laboratory is technology and 

its entities.  As research progresses and I develop 

a better understanding of spatial (and opera-

tional) functions of a forensics laboratory, it will 

provide opportunity to develop a sensible and 

well designed facility that represents a by-prod-

uct of my theoretical premise and underlying 

project goals.  In addition, the strong technologi-

cal emphasis placed on surrounding facilities 

yields proper justifi cation for the incorporation 

of an industrial forensic laboratory into the ex-

isting ndsu research and technology park.  The 

community of Fargo takes great pride in its facili-

ties and my thesis intends to complement and 

solidify those feelings.

PLAN FOR PROCEEDING:

The primary research for my senior design thesis 

will focus on design principles of similar forensic 

laboratories.  The facility has a very specialized 

program in that mechanical equipment and se-

curity parameters will require detailed analysis in 

order to design a building that is functional and 

effi cient.  An emphasis will be placed on spatial 

relationships and how they systematically effect 

the overall integrity of the building.  The integra-

tion of public amenities within the facility creates 

a third dimension in the complexity of the pro-

gram.  Once conclusions have been interpreted 

from specifi c forensic laboratories, the same lev-

el of quality will be implemented in resolving the 

remaining design issues.  Case study analysis will 

provide proper insight into innovative material 

applications and construction assemblies suit-
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able for a forensic laboratory that will serve as a 

vehicle for my thesis.  Through detailed research 

and understanding of similar space, all design is-

sues will be resolved at a very high level of qual-

ity, making NDSU’s industrial forensic laboratory 

the new optimal case study.  

12 STEP PROGRAM FOR THESIS RECOVERY:

A large part of creating a plan to proceed, is 

knowing what to do when you complete the ini-

tial plan.  Thus, the following is a fi fteen week pro-

gram (12 step) I have created to make this thesis 

project a reality; starting in January 2006.

Step One (Weeks 1 & 2) - program interpreta-

tion, detailed case study analysis, establishing 

and implementing vehicles of design, prelimi-

nary concepts

Step Two (Weeks 3 & 4) - site development, 

physical contour model, parking accommoda-

tions

Step Three (Week 5) - spatial planning and or-

ganization developing functional and effi cient 

relationships

Step Four (Week 6) - massing & volumetric stud-

ies, relating spatial planning three dimensionally

Step Five (Week 7) - structural system relating to 

vertical space, circulation studies, building func-

tion at X,Y, and Z vectors

Step Six (Week 8) - material application, eleva-

tion and section studies focusing on interior/ex-

terior materiality

Step Seven (Week 9) - construction & assembly, 

exploring unique details, corner axon physical 
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model

Step Eight (Week 10) - week reserved for mid-

term reviews, resolve key design issues

Step Nine (Week 11) - implementation of mid-

term review, minimizing changes, preparation for 

fi nal push

Step Ten (Week 12) - character expression of 

interiors, relating interior & exterior, start fi nal 

graphics

Step Eleven (Week 13) - continuing fi nal graph-

ics, documenting clear story board, purchase me-

diums

Step Twelve (Weeks 14 & 15)  fi nish fi nal presen-

tation (oral and physical), this is the best project I 

have even done and it will be refl ected by a qual-

ity presentation

START (WEEK 1)

FINISH (WEEK 15)
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DESIGN PROCESS
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ELEVATION STUDIES
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STRUCTURAL DEFINITION
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“I want to say ‘thanks’ to Steve Martens for all the wonderful insight 

you have given me over the years.  I have really enjoyed my time in 

your studios, particularly this year for thesis.  I also want to thank 

my family and friends who have supported me in every decision I’ve 

made over the years (good or bad).  I must say, I have had a blast 

over the past fi ve years and will most defi nitely miss it.  However, I 

am very excited for the next hurdle of life and look forward to ap-

plying what I have learned in my education to real world experi-

ences.  Thanks again to everyone...now let’s go have a beer!”
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