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This Thesis will explore how a design solution speci�c to its geographic 
location is impacted by natural forces of that region.  By providing a proper 
design solution to accommodate for training and operation of search and 
rescue teams people living and visiting the Summit County, Colorado area 
will bene�t, thrive and safely reside from its success.   The architecture will 
directly and indirectly provide protection during a disaster caused by an 
extreme natural force.  The Summit County Rescue group and the Summit 
Country Water Rescue Team will be able to provide su�cient help when an 
emergency occurs with the proper facility to operate from.   The building its 
self provide proper shelter in extreme conditions for the search and rescue 
teams as well as the other organizations operating out of the 
building.  Use of a site in Frisco, Colorado will allow a testament for the 
proper design solutions for speci�c regions.  The extreme weather 
conditions common to that area will prove the structures ability to 
withstand alpine weather.

Key Words:  Geographic Location, Extreme Conditions

ATHESIS ABSTRACT
T
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T
How is the design approach to an architectural design 

solution impacted by natural disasters of a region?

THESIS PROBLEM STATEMENT PS
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TYPOLOGY
Search and Rescue training and operation headquarters

CLAIM
The Functionality of a design solution must 
withstand the natural forces of a geographical location in 
order to provide safe harbor to the inhabitants when 
under maximum stresses. 
 

PREMISES
ACTOR
Natural forces of the region such as extreme temperatures, high winds,
torrential rain, ice storms, avalanches, and heavy snow fall cause 
signi�cant structural stress.

ACTION
Stresses caused by natural forces can cause functional and ultimate 
failure of an architecture.  

OBJECT
A design solution that responds to the geography, geology, climate, etc. can 
provide the community with the con�dence of a safe architecture



THEORETICAL PREMISE AND UNIFYING IDEA
If a design that responds to natural forces of the geographic location 
provides a positive architectural solution, then it is true that the 
community where the geographically speci�c architecture exist,
will bene�t from its development.

PROJECT JUSTIFICATION
An architecture that will provide a safety net for the users is essential for
the success of the community.  Through this means of design, when 
properly executed, the community will safely reside with ease of mind
knowing the architecture will provide protection during a disaster caused
by an extreme natural force.  We can use speci�c methods such as the 
Physics-of-Failure method to test a structure when under maximum stress
from a natural force.  This method can trace the causes of structural failure.
(Clatterbaugh, Trethewey Jr., Roberts, Ling & Dehghani, 2011)  This is just one
way of ensuring the stability, accuracy, and overall success of a buildings 
structure.  
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THE NARRATIVE

Every year I spend a few weekends in the 
mountains, whether Colorado, Montana, or 
the smaller hills in South Dakota or even 
Minnesota.  I have become a big winter 
sport enthusiast.  I have been interested in 
moving to the mountains for quite some 
time and through the process of trying to 
�nd a job I decided to �nd a site in Colo-
rado for my thesis design project.  Uncer-
tain what to choose for a typology I 
decided to visit the Colorado Rockies.  
After hearing about the forest �re devasta-
tion in Colorado Springs I knew what I 
wanted to focus on with this thesis.  I 
headed o� to Colorado with the idea that I 
would �nd the perfect site for a search and 
rescue facility.  When I arrived in the Breck-
enridge area I sought out the Breckenridge 
Ski Patrol in hopes of running into some-
one who was part of the Summit County 
Rescue Group.  Happy luck I found a 
member.  He got me in contact with the 
president of the group.  After meeting with 
him and hearing all of his stories, I was 
hooked. I may even be part of the volun-
teer group if I move to the area.   

So after interviewing with Colin Dinsmore I 
realized the constant need for rescue teams in 
the Summit County area.  Year round the di�er-
ent rescue groups and volunteer organizations 
join together to keep the members of their 
community and the visitors of the community.  
Each group trains weekly to stay in medical, 
physical, and mental shape.  Each member 
must be medically certi�ed to save lives(CPR 
certi�ed).  If I can join all of the groups in one 
building the instant ability to be more orga-
nized and e�cient will be apparent for these 
groups.  My goal is to create a beautiful piece 
of architecture for these men and women to 
train, and operate out of.

When I returned home from Colorado my last 
fall semester started at NDSU.  I began a semi-
nar that challenged me intellectually.  The main 
work done in this class is to create an artifact 
that embodies the depth of my project After 
many long discussions in class, I decided to �nd 
a historical story to help push my metaphor.  I 
chose the story of Odysseus called the Odyssey.  
Here is my summary of the story as well as my 
feelings on the story.   



Troy has �nally fallen after ten years of vicious 
war.  Many men lost and only few victorious.  
Odysseus and his men claim triumph over the 
Trojans and begin their long journey home.  
Shouting to the gods Odysseus brags of his 
single-handed victory over the once mighty 
Trojans.  Poseidon the god of the sea 
disagreed with the statement and warned 
Odysseus that his arrogant actions would 
force Poseidon to punish him.  After the 
encounter with the god 
Poseidon, Odysseus and his men traveled the 
sea looking for Ithaca their homeland.  After 
many obstacles that only pushed them 
further from their home, Odysseus’s men had 
passed to the afterlife.  He was alone and lost, 
longing for his wife and son.  He spent ten 
more years, lost at sea but never
faltered in his faithfulness to his wife.  With 
the help of a few supporting gods, he �nally 
arrives in Ithaca, Odysseus was then informed 
of the betrayal of his once loyal and closest 
friends.  Disguised as an old beggar, Odysseus 
punishes the betrayers with death, reclaiming 
his thrown and his family.  

Every person can feel lost in some way 
whether literally lost in the woods or emo-
tionally separated from the world around 
them.  Sometimes we need the help of others 
to �nd our way through the darkness.  Odys-
seus used the only beacon of hope he knew, 
his family, to give him the strength he needed 
to return home.  Like the beacon created at 
the height of the light will reassure the lost 
traveler, visitor, and enthusiast that there is 
hope. How can this be accomplished in this 
area?  This elite team of men and women do 
everything they can to ensure the safety of 
the community members of Summit County 
and any visitors of the area.  They will remem-
ber the fallen casualties of the mountainous 
region, giving the team a driving force behind 
their work.  This team, like the few Odysseus 
supporting gods, will help any lost person 
return to their home. 

I have gained a lot of insight from this class 
and now I feel like I have grown closer than 
ever to this project.  I want to create meaning-
ful architecture that will �t well with this area 
and will help keep this community safe.     
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CD
    USER/CLIENT DESCRIPTION

U USERS
Summit County Rescue Group
This team is built of 65 community members, ranging in age and lifestyle.  Each have 
trained extensively to be able to volunteer for the Summit County Rescue Group.  
These volunteers must at least have CPR training.  Although most of the current mem-
bers are EMT certi�ed.  For meeting and training purposes parking will be provided 
for every member of this group.  

Summit County Water Rescue Team
This elite team of volunteers is dedicated to high altitude water rescue.  They train 
weekly in areas such as vehicle and boat recovery, underwater crime scene investiga-
tion, ice rescue, ice diving, night diving and zero visibility operations.  This team trains 
every week a few times a week so parking will be provided for them as well.

Frisco Fire Department and Summit County Sheri�’s Department
Both the Frisco Fire Department and Sheri�’s Department are located right near the 
proposed site.  The Summit County Rescue Group among other organizations works 
very closely with the FFD and report to the Summit County Sheri�’s Department.  
Currently the Summit County Rescue Group is using an undersized training classroom 
provided by the FFD.     



Colorado Avalanche Information Center
This organizations branch is currently located in Breckenridge, Colorado about nine 
miles from Frisco, Colorado the proposed site for the search and rescue training and 
operating facility.  They hold safety classes for not only professionals but also commu-
nity members.  These classes inform attendants about back range safety as well as 
avalanche education.  To help members of this region during the winter season, the 
Colorado Avalanche Information Center issues avalanche and mountain weather 
twice a day to reduce accidents and death occurrences on the Colorado backcountry 
and highways. This center will have sta� in the building every day all day, parking
will be provided for them at all times.    

Summit County Community
All of the volunteers have everyday lives, consisting of many di�erent backgrounds 
and career paths.  These people join together to serve, protect, and save the people 
residing in the Summit County area.  This community does not only consist of the 
people that live in Summit County year round but the seasonal community as well.  
Winter sports consume this area during the winter months, bringing many tourists to 
the surrounding towns of this mountain region.    
 

OWNERS
The Summit County government will own this building.  Each of these groups are 
non-pro�torganizations operated and funded by the government.  All of the organiza-
tions work closely Together to protect, serve, and save the lives of the people living, 
and visiting this area.  
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MAJOR PROJECT ELEMENTS

TRAINING SPACE
Each of the di�erent organizations that will use the space with in the building will 
require speci�c training spaces.  Below I will describe the di�erent requirements for 
each group. 

Summit County Rescue Group
Each member must complete a 4 month training course provided by they SCRG.  They 
will need a realistic rock climbing wall, a structure to make an ice climbing form, and 
class rooms to provide, medical certi�cation classes, and other training classes.

Summit County Water Rescue Team
The Summit County Water Rescue Team one of the highest elevation water rescue 
teams in the world.  This means there is an extensive training program that each of the 
select members must complete.  Two times a week these members must train.  They 
will need a deep diving pool with a pulley system to dive for vehicles and dummies. 

Colorado Avalanche Information Center
The members of this organization will conduct mountain safety courses informing the 
attendants about avalanche safety and mountain survival.  They will need a class room 
space to conduct these classes. 



Summit County Community
di�erent groups of people will be using the training spaces.  Not only will the rescue 
groups and teams be training here, but the citizens of Summit County will have the 
opportunity to take courses that will provide them with safety, �rst aid and other 
mountain region knowledge.  The organizations will provide the educators to help 
medically certify and generally inform willing members of the community. 

EQUIPMENT BAY
This element of the project will be mostly used by the Summit County Rescue Group
and the Summit County Water Rescue Team.  The SCRG has �ve emergency response 
vehicles, a number of ATV’s and snowmobiles, and two tow-behind evacuation wagons.
The SCWRT will have boats and vehicles to pull them.  

OPERATION HEADQUARTERS
This will be the o�ce, conference, and technology area.  All of the groups except for the 
public will have access to this area.  The major users of this area will be the Colorado 
Avalanche Information Center.  They will need a large area for their technology to issue
their weather announcements. 

MEMORIAL TOWER 
This tower will bring light to the fallen and lost of the mountain.  All who visit and work 
in this facility will be able to remember all who have lost their lives to the Colorado 
Rockies.  High on top of the tower a beacon will shine, giving hope to the lost traveler  
in the mountain range.  This will be seen from the city below the facility, the westward 
mountains, and Lake Dillon to the East.   
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SITE INFORMATION



REGIONAL
Summit County is located

nearly in the center of 
Colorado.  Surrounded by 

numerous winter sport 
areas, and summer sport
trails.  This county is the 
perfect location for the 
Summit County Rescue 

Group.  

County  Location Map



CITY
Frisco is located in Summit County
surrounded by many ski towns and 
backcountry trails.  This is the best 
possible site for the proposed 
design.  Frisco, Colorado will be the 
site for the search and rescue 
training and operating facility.    

FRISCO

SILVERTHORNE DILLON

KEYSTONE

BRECKENRIDGE

COPPER
MOUNTAIN

FRISCO

City Location Map
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SITE
Shown below you can see that the site is conveniently
located between the Frisco Hospital, the Summit 
County Sheri�’s Department, and the Frisco Fire 
Department.All these facilities are closely worked 
with by the Summit County Rescue Group.  The 
organization will thrive at this site with easy access 
to roads and back-country.  They can better serve 
their community by being so close to these other 
establishments.  

HOSPITAL

FIRE DEPARTMENT

SHERIFF’s 
DEPARTMENT

SITE

Site Location Map



Figure 4

Figure 7Figure 6

Figure 5
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Figure 11Figure 10

Figure 9Figure 8
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EPROJECT EMPHASIS

The emphasis of this thesis project is to coordinate the di�erent 
search and rescue teams and organizations to bring order when 
crisis arises.  By providing a building with properly designed 
structure it can withstand any amount of natural force, helping 
relieve chaos in an emergency.  This design project will also bring 
the community to a new understanding of mountain safety.  A 
memorial tower will shed light on the casualties to the 
mountain, helping to bring the community closer together.  
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PPLAN FOR PROCEEDING

RESEARCH DIRECTION
It is important to understand the training each unit goes through.  Also 
understanding the process the building and the occupants(rescue teams) 
will go through when there is a crisis mission.  Studying these elements 
will bene�t the functionality of my design.  In order to create a proper 
space to provide �uidity, there must be an understanding of the stress a 
building goes through in certain weather conditions.

DESIGN METHODOLOGY
Constant contact with the Summit County Rescue Group’s President
Collin Dinsmore will help in understanding the process the group 
goes through during a mission.  With this information, an analysis 
can be built graphically and digitally.

DOCUMENTING THE DESIGN PROCESS
A second visit to the site will be very important.  The weather is already 
changing in the mountain region in Summit County.  More photographic
documentation will be necessary to see how the site is a�ected by the 
vast amounts of snow the area gets each winter season.  An accumulation 
of the summer and winter photos along with other data collected over the 
next few months will be combined in a folder to be presented during the 
�nal thesis presentation.   



01.09.13 - 05.10.13
01.09.13 - 01.14.13
01.09.13 - 01.21.13
01.21.13 - 01.28.13
01.28.13 - 02.04.13
01.21.13 - 02.04.13
02.04.13 - 02.10.13
02.04.13 - 02.18.13
02.11.13 - 02.25.13
02.18.13 - 03.04.13
02.18.13 - 02.25.13
02.22.13 - 03.05.13
03.05.13 - 03.09.13
03.11.13 - 03.25.13
03.18.13 - 04.15.13
04.08.13 - 04.29.13
04.06.13 - 04.15.13
04.16.13 - 04.16.13
04.15.13 - 04.22.13
04.23.13 - 04.25.13
04.23.13 - 05.10.13
04.26.13 - 05.03.13
04.23.13 - 04.23.13
05.11.13 - 05.11.13

S
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S
Project Documentation

Context Analysis
Conceptual Analysis
ECS Passive Analysis
ECS Active Analysis

Structural Development
Context Redevelopment
Floor Plan Development
Envelope Development
Materials Development

Structural Redevelopment
Section Development

Midterm Reviews
Project Revisions

Rendering
Preparation for Presentations

Presentation Layout 
CD to Thesis Advisor

Plotting and Model Building 
Install Exhibits on 5th Floor

Thesis Exhibit
Final Thesis Reviews

Final Thesis Document Due 
Commencement 

76 days
  6 days
  9 days
  7 days
  8 days
14 days
  7 days
14 days
14 days
14 days
  7 days
14 days
  5 days
15 days
29 days
22 days
  7 days
  1 day
  7 days
  3 days
14 days
  6 days
  1 days
  1 days

SPRING SEMESTER WORK SCHEDULE
W

S



JANUARY FEBRUARY
[09][10][11][12][13][14][15][16][17][18][19][20][21][22][23][24][25][26][27][28][29][30][31][01][02][03][04][05]
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FEBRUARY
[06][07][08][09][10][11][12][13][14][15][16][17][18][19][20][21][22][23][24][24][25][26][27][28]

MARCH
[01][02][03][04]



MARCH
[05][06][07][08][09][10][11][12][13][14][15][16][17][18][19][20][21][22][23][24][25][26][27][28][29][30][31]
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APRIL
[01][02][03][04][05][06][07][08][09][10][11][12][13][14][15][16][17][18][19][20][21][22][23][24][25][26]



MAYAPRIL
[27][28][29][30][01][02][03][04][05][06][07][08][09][10][11]
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SEP  FALL 2009
Tea House Fargo, ND

Boat House Minneapolis, MN
PROF.  Stephen Wischer 

SPRING 2010
Montessori School Fargo, ND

Dwelling Fargo, ND
PROF.  Phil Stahl

FALL 2010
Wooden Structure Fargo, ND

Brick Structure Fargo, ND
PROF.  Regin Schwin

SPRING 2011
Jazz Music School Chicago, IL

Shaker Barn New Lebanon, NY
PROF. Ron Ramsey

PREVIOUS STUDIO EXPERIENCE



FALL 2011
High Rise San Francisco, CA
PROF. David Crutch�eld

SPRING 2012
Mineral Spa Againcourt, IA
PROF. Ron Ramsey

FALL 2012
Urban Renewal Fargo, ND
PROF. Paul Gleye
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I
In order to design for speci�c weather conditions, one must 
 

understand the e�ects weather can have on a buildings structure.  
 

Therefore the design can respond to natural forces of the 
 

geographic location in turn providing a positive architectural 
 

solution that can bene�t the community.  On the following pages
 

of research, di�erent weather conditions will be explored to bring 
 

understanding on how each a�ects a building and its structure.  

RESEARCH INTRODUCTION
R
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WIND EFFECTS

wind

wind

Flat roof 20 Degree pitch

45 Degree pitch30 Degree pitch

According to the United States Department of Energy Frisco, Colorado has any where from 
7 to 10 meters per second or 15 to 22 miles per hour wind speed at an 80 m height.  While 
this is not extreme this is typical wind speed you would �nd in this region. Any amount of 
wind is going to e�ect the building below are some drawings of how a building can be 
e�ected by wind.

Drawing reiterated from the book Intro to Natural and Man-Made Disasters and Their E�ects on Buildings



As you can see from the drawings the wind force hitting the buildings

on the left side a�ects each roof type di�erently.  The �at roof has a
 

clear pressure against the wall facing the wind and suction is created 
 

on the roof.  By doing wind studies one can understand how it a�ects  
 

the building.  One way to analyze the wind loading is by calculating 
 

the dynamic pressure.  Consider the wind speed for a speci�c region 
 

in this case the Frisco, CO area has a 15 to 22 mph wind speed, then
 

take into consideration topographical factors such as mountains, and 
 

then use the buildings height from the ground up to calculate the 
 

dynamic pressure.  With all of these measures we can establish the 
 

pressure and suction forces acting on the building.  Each structure is 
 

a�ected di�erently depending on the width to height ratio, the 
 

material of the structure, etc.  Speci�cally in the alpine region where 
 

the site exists, rain, snow and extreme cold temperatures must be 
 

factored in along with the wind.  (McDonald 2003)     
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DESIGNING FOR WIND RESISTANCE USING WOOD 
FRAME STRUCTURE
According to the woodworks.org there are many advantages to 
using wooden structures when building in areas with high wind 
tendencies.  

 “When Structural wood panels such as plywood and   
 oriented strand board(OSB) are properly attached to lumber  
 framing members, they form some of the most solid and   
 stable roof, �oor and wall systems available.  These materi- 
 als are also used to form the diaphragms and shear walls   
 necessary to resist high wind loads.

 Wood is able to resist higher stresses when  the load is   
 applied for a short time; this feature enhances its perfor-  
 mance in high wind events, which are typically of short   
 duration.

 Wood diaphragm design enables designers to create   
 durable structures that can resist high wind and seismic   
 loads for little or no extra cost

 Panelized wood roof systems are ideal for large, low-slope  
 non residential buildings because they can be erected   
 quickly and improve the quality of construction.”(Wood, 
2011)



Most of the damage applied to a building is 
when the roof-to-wall connection is 
overstressed(Wood, 2011).  If you look back to 
the diagrams on the previous page you can see 
that when a suction is created the connection 
between the roof and the wall can be broken.  
Now of course there has to be high amounts of 
wind for an extended period of time.  Over time, 
though, these connections can be weakened 
with continued exposure to wind.  This is why 
builders and contractors us anchors and rods to 
hold down shear walls(Wood, 2011).  

http://www.mosbybuildingarts.com/blog/wp-content/uploads/shear-wall.jpg
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ET Temperature plays a huge role in the structure, 
and material selection in a building.   Each 
geographical region has speci�c standards when 
designing for temperature.  Designers are not 
going to design a building in Fargo, ND the same 
as they would design a building in Miami, Florida.  
The same goes for Frisco, Colorado.  The graph 
reiterated  from The Weather Channel Website 
shows the average temperatures in Frisco 
Colorado throughout the course of the year.  The 
low for each is roughly 30 degrees cooler than the 
average high.  This graph shows  that in this area a 
designer must consider warm temperatures and 
cool even at an altitude of 9097 feet above sea 
level.  
 
According to Roxanna McDonald the author of 
the book Introduction to Natural and Man-Made 
Disasters and their e�ects on Buildings published 
in 2003, 

extreme cold will a�ect buildings through the 
process of freezing.  In other words 
freezing will expand a surface a�ected by the 
cold.  The constant freezing and thawing of a 
buildings structure will case signi�cant 
damage because as mentioned before 
freezing causes expansion and thawing 
causes contraction therefore possibly causing 
failure in structure.  

McDonald also mentions that frost also a 
facture of freezing will cause soil expansion.  
This is an issue when a 
foundation is not placed deep enough into 
the ground.  If the soil expands around a 
footing it can fail causing the building to shift 
causing an uneven settle of the building.  
Cold temperatures can heavily a�ect 
materials.  For example when using brick and 
stone, ice can form between the masonry, 
causing not only expansion and crumbling of 
the material. (McDonald 2003)

EXTREME TEMPERATURES EFFECTS
E
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Again taking a look into McDonald’s book she 
explains the constant heat exchange process 
between the outdoor and indoor environment.  
Thermal movement can be detrimental to the 
structure of a building.  Each material used in the 
construction of a building responds di�erently to 
thermal movement,  “...depending on their capac-
ity for dimensional change, rigidity, plasticity, 
structural restraint, and variations in moisture 
contents, ” as explained by MaDonald on page 
111 of her book.  

McDonald gives two examples  of thermal move-
ment in her book.

 “1.  An existing building element such as a   
 roof or a wall. Unrestricted it will expand   
 freely, but if restricted or longer than 30m   
 the element will be stressed by the con  
 straint.  Walls will develop longitudinal and   
 diagonal cracks(as shown in �gure 15).  It is,  
 therefore, important in conditions of sub  
 stantial seasonal variation(which even in   
 Britain can be as high as 50 degrees C) to  
 incorporate suitable provisions, such as   
 expansion joints to facilitate unimpeded   
 movement of the  structural elements. 

 2.  An entire structure is also subject to  
 movement and the length and shape of  
 the building play a major role in ensur- 
 ing that adequate provisions are avail 
 able to permit the necessary expansion.   
 The spacing and width of the joints   
 depend on the materials and tempera 
 tures involved, and their location is   
 determined by the size and shape of   
 the building.”  (Mcdonald, 2003)



So how do you design for this issue?  There are many ways to accommodate 
this reaction.  Here are a few reiterations of examples given in the Introduc-
tion to Natural and Man-Made Disasters and Their E�ects on Buildings.    

Being aware of the orthogonal placement of your design on the site.  This is 
important using a north/south placement is best this keeps the direct expo-
sure to the sun minimal.  

A proper ventilation system in the summer months when the temperatures 
are hot during the day and cool in the evenings is important. ```` 

Figure 15

cracks

diagonal 
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cracks

diagonal 
OOI



5454

P
PRECIPITATION EFFECTS

0  IN

2 IN

4 IN

6 IN

8 IN

9 IN

1 IN

3 IN

5 IN

7 IN

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

FRISCO AVERAGE SNOWFALL

http://www.city-data.com/city/Frisco-Colorado.html

Frisco, Colorado Yearly Average Snowfall Graph

At such high elevation designers 
must also consider the inevitable 
precipitation.  Whether snow, rain 
or anything in between, Frisco, 
Colorado is going to be e�ected 
by every kind of precipitation.  
Snow can cause failure of struc-
ture by its weight, it can also 
cause �ooding if a site is not 
drained properly or a roof doesn’t 
have the appropriate slope 
(McDonald, 2003).  Snow and rain 
can both cause �ooding if the site 
and building are not addressed 
properly when in the design 
phase.  In the Frisco area in par-
ticular they have 15” of precipita-
tion and 60” of snowfall annually 
according to the website 
CLRsearch.  This must be a major 
design factor.  Snow and precipi-
tation should have an in�uence 
on the way a structure is designed 
and constructed in an alpine 
region. 

E
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SC Over all the goal of this research was to bring light and under-
standing to the theoretical premise and unifying idea which is 

“If a design that responds to natural forces of the geographic 
location provides a positive architecture solution, then it is 
true that the community where the geographically speci�c 
architecture exist, will bene�t from its development.”

From this statement it is important to develop research that 
will support this idea.  I decided to focus this �rst part of 
research on how a building responds to the natural weather 
forces brought on by the alpine region.  

My main focuses were on wind, temperature, and precipita-
tion.  In the alpine region of Colorado you can expect to �nd 
moderate wind speeds, warm and cold temperatures, moder-
ate rain, and heavy snowfall.  This was important to know 
because there are speci�c ways to design a building with 
regards to these weather occurrences.

SUMMARY OF RESEARCHR



Over all I learned that each of these natural forces can negatively 
e�ect a building but with the proper knowledge and the right 
solution, a building can not only thrive but communicate a well 
thought out design.  It is important to prepare for all types of 
weather in Colorado because of the seasonal changes it goes 
through.  In Roxanna McDonald’s book Introduction to Natural 
and Man-Made Disasters and Their E�ects on Buildings, as stated 
in previous pages, any of these natural e�ects on a building can 
be detrimental to the overall structure of the building.  The use of 
this book will be very important when developing more case 
studies as well as developing more research about the structural 
design of a building.  

Now that I have a better understanding on how a building is 
e�ected by its environment, I can continue research on what type 
of structure I want to use, what type of exterior and interior mate-
rials should be used in this region, and how to grade a site prop-
erly.   This is all important in the next step of this design Thesis.  



S
CASE STUDIES
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Port Townsend, WA
EAST JEFFERSON FIRE & RESCUE

Program:  Fire and rescue station
Location:  Port Townsend, Washington
Square Footage: 16,000

The Lawhead Architects have provided 
16,000 square foot fire station suitable 
for live in firemen and a large open 
equipment bay.  Located at the Jeffer-
son County international Airport, this 
wood frame building is a perfect fit to 
the surrounding airport hanger.  The 
proposed design is an attractive addi-
tion to the existing hanger.  The build-
ing holds many characteristics that 
blend well with the woodland forest 
surrounding the airport.  The two story 
equipment bay is the highest point of 
the building, this is important because 
of the location at the airport.  Keeping 
a horizontal design eliminates obstruc-
tion of the airspace above the build-
ings.  

Plan to Elevation:  The ratio of height 
to horizontal width is about 1:2 
making the building pleasing to look 
at.  And if you look to the elevation 
the height of the equipment bay is 
twice the height of the living quar-
ters, kitchen space, offices, and the 
meeting room.  This helps create a 
more humanistic scale.  
Natural Light:  Looking at the plan 
again to see that there is plenty of 
natural light entering the spaces 
being used when the building is 
being lived in.  Each dorm is 
provided with a window, as well as 
each office, meeting room, and 
communal spaces provided to the 
fire people using the space.  
Circulation to Space:  Circulation is 
indicated by two colors, orange and 
gray.  The grey blocks show where 
the large equipment, fire trucks, will 
be entering the building.  The orange 
lines indicate where people would 
possibly walk thought the building.    



PLAN TO ELEVATION

CIRCULATION TO SPACE
Drawings reitterated from orginal drawings provided 
by http://www.ejfr.org/capital-projects/index.php#Temp

NATURAL LIGHT
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Port Townsend, WA
EAST JEFFERSON FIRE & RESCUE

Conclusion:  The East Jefferson Fire and 
Rescue building is a good case study in 
relation to my proposed design thesis.  
With good ratio of space between the 
equipment bay and “living space” this 
fire station brings light to good build-
ing program and organization.  The 
circulation of space is excellent as 
well.  The architects from Lawhead 
Architects provided multiple access 
points to the equipment bay, reducing 
chaos during an emergency.  Centrally 
placing the common areas between 
the office spaces and the dorm rooms 
is a good thing to keep in mind with 
creating a fluid design for a search and 
rescue training and operating facility.  
Over all this case study has proved 
helpful.    

Hierarchy:  As Mentioned before the 
building has two distinguished 
heights.  The equipment bay provides 
a two story space large enough to 
hold tall fire rescue vehicles.  The 
one story host for human activity is 
the perfect scale for the spaces 
within.  
Geometry:  This rectangular building 
seems to be split in geometry.  
Shown in dark blue, the side entries 
to the building stand furthest back in 
elevation.  Orange is the middle 
ground.  These portions of the build-
ing in the middle of the depth in 
elevation.  The light grey rectangles 
show the closest portions of the 
building in elevation.  These are 
adequate breakups of space from an 
interior perspective.  



HIERARCHY

GEOMETRY
Drawings reiterated from original drawings provided 
by http://www.ejfr.org/capital-projects/index.php#Temp
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Fire Station and Mountain Rescue Building 
MELLAU, AUSTRIA

Program:  Fire and mountain rescue 
station
Location:  Mellau, Austria
Completion: 2010

The Architects at Dietrich and Untertri-
faller addressed the site well.  They 
were able to play off of the slope of the 
site giving clear access points to the 
road and parking.  The exterior charac-
teristics play off of the surrounding 
mountain side, with natural siding and 
large windows.  This building provides 
space for two separate programs, a fire 
station and a mountain rescue unit.  
This will prove helpful because of the 
multi use spaces.  This design shows 
proper separation as well as connec-
tion between spaces.  The location of 
the site is located at the edge of 
Mellau.  This is helpful in that the case 
of an emergency the rescue teams are 
able to avoid the chaos of in town 
traffic.      

Plan to Elevation:  This building is 
very linear.  Standing only a couple 
of stories above grade with easy 
access to the second level from the 
road.  You can see from the floor plan 
that the equipment bays are located 
on the bottom level, with class 
rooms, offices, and other public use 
spaces are located directly off of the 
parking lot and road.  
Structure:  The main structure of the 
building is created from concrete and 
timber framing.  The structure 
provides proficient stability even with 
full curtain walls surrounding the top 
floor.  
Circulation:  Indicated by two differ-
ent colors, the grey showing the 
equipment entrances and the orange 
showing the human paths through 
the building.  With many separations 
of space the circulation seems as 
though it could become chaotic 
during an emergency.  



SECTION TO ELEVATION

CIRCULATION

STRUCTURE

Drawings reiterated from original drawings provided 
by http://www.archdaily.com/216983/�re-station-and-
mountain-rescue-building-dietrich-untertrifaller-architekten/
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Fire Station and Mountain Rescue Building 

Conclusion:  This fire station and 
mountain rescue building is a very 
good competitor for helpful design 
solutions.  The panoramic views, 
tower, and large equipment bay are 
helpful aids when it comes to design-
ing a thoughtful building.  One thing 
that is slightly unsuccessful is the use 
of circulation.  It seems unorganized 
which could be problematic in during 
a crisis.  By creating more open spaces 
this chaos is eliminated and people are 
able to move quickly and freely to the 
equipment bay located on the first 
level of the building.  The tower speaks 
highly to the idea of using a watch 
tower that not only serves the rescue 
teams but also creates an uplifting 
beacon of hope for the members of the 
surrounding community.  Over all this 
building is quite successful in blending 
with the surrounding site.      

Geometry:  This building is very 
modular.  With rectangular and 
square shaped pieces that make up a 
larger rectangle the building 
becomes a very attractive post 
modern architecture.  Again showing 
the depth by dark blue being deepest 
in elevation, orange being the middle 
ground and the light grey being the 
closest in elevation.    
Hierarchy:  A tower is created as a 
lookout. This gives the building a 
prominent look over the city.  Keep-
ing a watchful eye over the city could 
help bring piece of mind to the 
community members.  
Natural Light:  A panoramic view is 
created by the curtain wall of win-
dows around the top level.  This level 
holds the class rooms and other 
operational spaces.  This not only lets 
in large amounts of natural light but 
also creates a wonder view of the 
mountain side.      

MELLAU, AUSTRIA



GEOMETRY

HIERARCHY

NATURAL LIGHT

Drawings reiterated from original drawings provided 
by http://www.archdaily.com/216983/�re-station-and-
mountain-rescue-building-dietrich-untertrifaller-architekten/
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ADAPTIVE LEARNING CENTER
Rocky Mountain National Park, CO

Program:  Environmental learning 
center/visitor center
Location:  Rocky Mountain National 
Park, Colorado
Square Footage: 14,000

Sean Murphy, a recent graduate of 
North Dakota State University, 
designed this Adaptive Learning Center 
last year in order to receive credit for 
the Master’s of Architecture degree.  
This building responds well to the 
surroundings.  With the slight step 
down in roof line, the building 
resembles a mountain top.  By keeping 
the building opened, this brings in a 
lot of natural light and many views 
outward to the surrounding mountain 
sides.  An out door learning space is 
provided so that the students of the 
building can become closer to nature 
and have a more personal understand-
ing of the natural world in relation to 
themselves.  This space could prove 
successful in The Rocky Mountain 
National Park in Colorado.         

Plan to Elevation:  There are similari-
ties in the almost organic shape of 
the plan and the planar elevation.  
There roof height changes giving it a 
step down effect.  This may be a 
reflection of the surrounding environ-
ment, the Colorado Rocky Moun-
tains.    
Circulation to Space:  The circulation 
is broken up by the many structural 
beams through out the space.  This 
creates a meandering open space 
with many path options to maneuver 
through.  There are few hall ways 
leading to spaces such as offices, 
classrooms, and rest rooms.  This 
helps make those spaces more privet 
and less open to the open gallery 
space.  The grey lines indicate the 
hall pathways as well as the 
entrances into the building.       
Structure:  This building is all one 
level, with different roof heights.  This 
calls for a grid system.  Many struc-
tural beams are combined to create 
the roof structure of this building.  



PLAN TO ELEVATION

STRUCTURE

Drawings reiterated from original drawings provided 
http://library.ndsu.edu/repository/handle/10365/20054

CIRCULATION
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ADAPTIVE LEARNING CENTER

Conclusion:  The adaptive learning 
center case study was explored 
because of its location.  Being located 
in the Rocky Mountain National Park 
in Colorado, helps in the understand-
ing of integration of a building to its 
surroundings.  Sean Murphy did an 
excellent job of creating pleasing 
views and utilizing the surroundings in 
his program.  He successfully created 
well lit learning spaces.  With very 
little circulation spaces, almost every 
space within the building is struck by 
natural light which is important in a 
learning center.  By using an open 
floor plan students are encouraged to 
explore and become acquainted with 
nature.  The is successful in many ways 
and has proved helpful research.      

Hierarchy:  As Mentioned before the 
building has a stepped down roof 
system.  This helps tie the building to 
its surroundings.  By creating views 
up and out of the building to moun-
tains surrounding.  
Geometry:  This buildings organic 
floor plan doesn’t exactly reflect its 
geometry.  There are many rectangu-
lar shapes that can be pulled from 
the buildings elevations.  As the 
building moves from left to right on 
the site, it becomes closer in eleva-
tion.
Natural Light:   This building design 
provides ample amount of natural 
light to the interior spaces.  The use 
of floor to ceiling glass curtain wall 
creates the excellent natural lighting 
within the building.  Because this is a 
learning center it is important to 
provide natural light within, this 
keeps students awake, alert and 
attentive.  

Rocky Mountain National Park, CO



HIERARCHY

GEOMETRY

NATURAL LIGHT

Drawings reiterated from original drawings provided 
http://library.ndsu.edu/repository/handle/10365/20054
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SC The typological research includes the East Je�er-
son Fire and Rescue in Port Townsend, Washing-
ton, the Fire Station and Mountain Rescue Build-
ing in Mellau, Austria, and the Adaptive Learning 
Center in the Rocky Mountain National Park in 
Colorado.  These three studies provide ample 
insight toward my thesis design project.  Together 
they will help draw conclusion to my Theoretical 
Premise and Unifying idea.   Each study includes a 
written response to the project based on how it 
responds to its environment and how it applies to 
my Theoretical Premise and Unifying idea.  Each 
also includes a graphic analysis study compiled of 
the examples given to us by Clark and Pause’s 11 
Aspects of Design.

These studies relate to my design thesis in many 
ways.  Each holds characteristics that  blend well 
with there surroundings for example, The Fire 
Station Mountain Rescue Building designed by 
the Dietrich and Untertrifaller Architecture �rm 
uses the uniqueness of the site to create 
entrances that follow the land and create easy 
access into the building.  This building along with 
the East Je�erson Fire and Rescue designed by  

Lawhead Architects, both consume proper 
programmatic elements that follow the major 
program element proposed on earlier pages.  
All of these projects including the Adaptive 
Learning Center designed by Sean Murphy a 
former student of North Dakota State Univer-
sity, prove extremely relevant to my theoreti-
cal and Unifying Idea.  Sean Murphy’s project 
in particular is located not far from the pro-
posed site in Frisco, Colorado.  This is impor-
tant because of how Murphy responds to the 
environment within and around the site.  

While each holds characteristics that are 
common with the proposed project and one 
another, they do still hold some uncommon 
characteristics.  For example, if you take a look 
at Sean Murphy’s Adaptive Learning center, 
he has followed the land’s irregularity, but the 
East Je�erson Fire and Rescue building is 
placed simply on the �at ground of the 
airport.  The Fire Station and Mountain Rescue 
building is built into its surrounding site, it 
pierces the mountain side, creating a bold 
statement.   

SUMMARY OF CASE STUDIESS



Each of these three buildings have speci�c 
cultural, social, and political contexts.  I would say 
that the East Je�erson Fire and Rescue holds true 
to all three contexts.  It was built on an airport and 
meshes well with the already existing airport 
terminal.  By this observation I feel that it �ts well 
with the surrounding context and is a helpful 
study.  Each one of these took into consideration 
to its surrounding contexts.  The Fire Station and 
Mountain Rescue Building in Austria, �ts well with 
its surroundings.  Clearly the architects at Dietrich 
and Untertrifaller took careful consideration of the 
cultural surroundings.  They have all solved many 
issues that can easily arise when designing for 
typology.  

After researching these three designs I have come 
to the conclusion that I am ready to move to the 
next phase of creating a design thesis.  Each of 
these case studies have proven that there are 
many approaches to creating a design that not 
only �ts in with the surrounding environment, but 
also creates a successful program layout.  
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HISTORY OF FRISCO, COLORADO 
Frisco, Colorado claims a very interesting past.  This town trans-
formed through many eras, from the Native Americans, to the 
current ski town it is today.  Ute Indians �rst declared Summit 
County, where Frisco exists and were the longest continuous 
occupants of Colorado to date(”The story of,”).  The Ute Indians 
called the Summit County area Nah-oonkara meaning the Land 
where the Blue river rises.  This group of Native Americans 
claimed this area, and much of Western Colorado from about 
4800 BC to 1760 AD("The story of," 2011).  

From there white men entered the area, they were known as 
“mountain men.”   These men trapped wild game, using the 
game’s �r coats for trading.  Mostly the “mountain men” trapped 
beavers, this lasted from the early 1800’s to about 1840’s in the 
wetlands of Summit County.  

A transition happened shortly after the trapping era.  Around 
the state of Colorado the gold rush began in the year 1859("The 
story of," 2011).  In the 1870’s Frisco boomed into mining town.  
Businesses and population grew and two railroads cut through 
the small town.  Originally the Frisco was to have one rail road 
the St Louis San Francisco Railway Company.  Oddly enough the 
town Frisco was named after this Company, by taking the is 
from St Louis, the fr from San Francisco, and the co from Com-
pany.  This is interesting because this rail line never made it to 
the town of Frisco, Colorado it veered o� headed south to the 
town of Frisco, Texas.  After this the government realized that     

HISTORICAL CONTEXT 



         

Last Train Leaving Frisco, CO in 1937

the town still needed a rail way because Frisco was considered 
to be the half way point between Georgetown and Leadville.  
So in 1882 the Denver and Rio Grand line was brought through 
Frisco, but this line only lasted until 1912 when it was removed 
from the grid.  One year after the Denver and Rio Grand Line 
was tracked through Frisco another line was installed.  The 
Denver South Park and Paci�c line joined the rail system.  This 
line ran until 19338 when it was removed and replaced with a 
bike bath that still exists today("The story of," 2011).   

After the depression hit in 1930 Frisco’s population plummeted 
from about 250 to merely 18 people, but it still continued as a 
mining town.  Today Frisco’s permanent residential population 
stands just around 2,800 people during the summer months.  
Because of the surrounding ski resorts and ski areas Frisco has 
joined the ski industry, causing the area’s population to grow 
to roughly 3 million visitors every winter season.  With many 
surrounding ski town’s in Summit County and surrounding 
areas Frisco �ts in with the newest lifestyle living of the Colo-
rado Rocky Mountains ("The story of," ).     
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HISTORY OF SKIING
Ski towns, resorts and areas are new to our modern 
society but the sport itself dates way back 6300 BC.  
Although Skiing that dates back to 6000 BC was not a 
sport, skis were typically used in armies to travel long 
distances over snow.  In Russia the �rst known skis 
were found near Lake Sindor ("Fis," 2010). 

         



Recent picture of Summit County Rescue Group

SUMMIT COUNTY RESCUE GROUP
The Summit County Rescue Group was established in 1972.  Forty-�ve 
Summit County Community members met up and decided there was 
a need for a mountain rescue team.  After they established the group 
they were declaired the sixth mountain rescue team in 
Colorado.(Summit County Rescue Group, 2010)
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GOAL ONE
To gain knowledge on the process of designing a building.

GOAL TWO
Grow in the process of design and writing.  Through the end this thesis design project, the 
quality should be the highest of my abilities.

GOAL THREE 
Design a building that blends well with the surrounding elements, such as mountains, existing 
buildings, etc.  This building will re�ect highly to the prestige of these rescue teams and  the 
honor of their work.  

GOAL FOUR
Design graphic representation and presentation that is of my best abilities.  It will bring light 
to the project itself by being �uid and inventive.  

PROJECT GOALS



GOAL FIVE
Gain as much knowledge as possible about the subject of my theoretical premise and unifying 
idea.  Good research and understanding will help accomplish this goal.

GOAL SIX
Stick to the planned schedule, so I do not fall behind.  This allows for ample time too complete 
everything timely with excellent quality. 

 



A
SITE ANALYSIS

S



AS
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When I visited Frisco, Colorado to try and �nd 
a site I wasn’t sure what to expect.  Luckily I 
ran into the right people at the right time to 
speak with the president of the Summit 
County Rescue Group.  Colin Dinsmore, 
showed me around their existing “operation 
facility” if you can even call it that.  This 
condemned building did not suit the abilities 
of these men and women.  Volunteers of all 
ages join together and work out of a 
condemned building.  They are in immediate 
need of a new facility.  

Colin showed me around and pointed out 
the many di�erent buildings around their 
existing site such as the hospital, �re depart-
ment, and the sheri�'s department.  All 
companies that the SCRG works closely with 
on a regular basis.  He walked me around as it 
began to rain.  With no concern for the rain I 
wanted to continue on, and we stumbled 
across the perfect site for a new facility.  
Large enough to accommodate all the 
programmatic needs.  A designer could not 
ask for a better site.  With easy access points, 
and easy access to the surrounding hospital, 
�re   

NARRATIVE

department and the sheri�'s department.  
This site stands outside of the city center, 
with an excellent view of the mountains as 
well as the Frisco Bay a connection to the 
Dillon Reservoirs. 

As we began to walk back to their equipment 
bay, I noticed on their entry door a sign.  The 
sign was unlike anything I’ve seen, because I 
do not live in a mountain region.  This sign, a 
yellow warning sing, like what we would see 
around here only ours have deer, or tractors 
on them to indicate a crossing of some sort.  
This yellow sign had a skull and cross bones 
on it with the words danger cli�s ahead.  This 
sign had hatch marks on it.  Seven black lines 
drawn on with a sharpie marker.  Four lines 
with one diagonal across them and two o� to 
the right of the group.  I asked Colin what the 
marks were for.  He told me a story about this 
peak up in the mountains away from any 
trails.  This sign marked a deadly drop o� that 
has claimed the lives of seven people.  Those 
marks drawn on with a black sharpie marker 
were the reminder of the seven people the 
brave men and women of the Summit     



County Rescue Group were not able to save.  
This got me to think about how to pay 
homage to these lost travelers.  

In one of my seminars, we are creating a 
gallery show with artifacts that bring archi-
tecture and metaphor together.  Through 
discussion in class we thought that a memo-
rial tower would be a good addition to the 
facility.  This will �t in well with the site, 
because it is a higher elevation than the rest 
of the city.  It is near the bay as well, this 
beacon will be a great addition to the design. 

I like this site for many reasons, the position 
in relation to surrounding buildings, the 
connection it has the main high way running 
through town, the elevation level above the 
city, and the existing greenery on the site.  
These things will help in design solutions and 
major aesthetic choices.   

  



SITE
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C
GRIDS
In Frisco, Colorado shown in 
green, a grid system has 
been created by the streets.  
This system is fairly ordered 
without too many irregulari-
ties.  On the other hand the 
grey indicates the exterior 
industrial yards that are less 
organized and seem to have 
no grid system.  Around the 
site there is no apparent 
grid system that has been 
planned in.  Most of the 
land around the site is 
currently being used for 
storage units, and rentable 
equipment bays.                                 

         
  

SITE CHARACTERISTICS
S



TEXTURES
There are many di�erent textures on the site.  
Indicated by orange you can see the bound-
aries of the site.  Spreading outward from the 
center of the site, many trees and forestry.  I 
would imagine there would be some texture 
changes when the seasons change.  When 
vast amounts snowfall cover the site texture 
changes will be most apparent.    
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GEOMETRIES
The site is provided with many 
surrounding geometries.  From 
the buildings to the mountains 
there are many typical geo-
metric shapes and many 
organic shapes.  The site has 
many types of trees bringing 
unique shape as well.  

  



SHADE AND SHADOW
 Shade and shadow is de�nitely going to 
depend on the time of year.  In the summer 
months the site is in full sunlight except for in 
the wooded area on the site.  During the 
winter months when the sun is lower, the site 
can potentially be in shade from the moun-
tain forms surrounding the site to the south 
and west.  
  



SITE SECTION
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BUILT FEATURES
The site is centered in the middle of many di�erent buildings.  There will be some consideration of these main 
buildings when designing for this thesis.  This building should blend well with the already existing built 
Environment.  

SENIOR 
CENTER

ANIMAL 
CONTROL

STATE 
PATROL

DEPARTMENT
OF MOTOR

VEHICLE

AMBULANCE
SERVICE

FIRE DEPARTMENT
HOSPITAL



LIGHT QUALITY
Light quality will depend on the 
season and time of day.  This photo 
was taken at around 10:30 am in the 
beginning of August 2012.  You can 
see that the lighting on the site is 
good, and with the wonderful 
greenery the color on the site is 
excellent during the summer.  In the 
winter when the site is �lled with 
snow the site will still be �lled with 
some green from the coniferous 
trees, but the re�ection of the snow 
will hinder the color some what.  
This area can be foggy at times as 
you can see from the distant back 
ground of the photograph.  The light 
and color quality is greatly e�ected 
by the haziness of this alpine region.

VEGETATION
The vegetation on the site is very 
apparent in this photograph.  You 
can see many di�erent coniferous 
trees.  I am concerned with the 
quality of the soil considering there 
are what appears to be a weedy 
plain covering the entire site.  There 
is a de�nite need for reworking the 
ground on the site.
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WATER
The Frisco Bay is near the site.  Even though it is 
not quite visible from the site it is still important 
to be aware that it is there.  Considering the 
program is including the Summit County Water 
Rescue Team, there is a need to understand how 
to get from the site to the surrounding reservoir.  
The water is very clear.  I don’t know if I have seen 
a lake this clear before.

WIND
The wind in this area is not too terrible.  It can get 
windy but most of the wind will �lter through the 
mountains.  During the winter months most of 
the winds come from the South.  This site should 
be somewhat protected by the surrounded 
mountains, but at its elevation above the city will 
still bring in winds from every direction.  The site 
isn’t protect by close land forms or buildings.           

SITE

WATER

WATER

Image taken from google maps



HUMAN CHARACTERISTICS
The site itself has been mostly una�ected by 
humans.  There is a vast amount of vegetation 
located in the middle of the site that appear to be 
untouched by human hand.  All of the surround-
ing land has been in�uenced by human technol-
ogy.  Whether asphalt roads, or the buildings 
surrounding the site most of this in town area has 
been in�uenced one way or another by humans.  
If you head north and west of the site, this is 
mountain back country.  Yes there are some ski 
areas but most of these areas have been left 
untouched.    

DISTRESS
From what I could tell this site has been 
untouched.  The only in�uence on the site are the 
natural forces brought on by nature.  Wind, rain, 
and snow may cause some natural erosion.  But 
from what I could tell the soil doesn’t seem to 
move much because of the large weeds and tree 
roots holding it in place.    

WATER
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SOILS
According to the accuweather website, 
the soil status for Colorado is very dry.  
They are having a moderate to severe 
draught with normal to dry soil condi-
tions ("Frisco, Colorado," 2012).  

WATER TABLE
The site itself has a decent slope so 
�ooding is not an issue.  Some areas in 
Frisco do have �ooding issues in base-
ments, but given the elevation of the site 
there will not be any issues           
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Boulder, Colorado Sun Path Diagram
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PROGRAM REQUIREMENTS

TRAINING SPACE
Summit County Rescue Group
Summit County Water Rescue Team
Colorado Avalanche Information Center

EQUIPMENT BAY
OPERATION HEADQUARTERS
Summit County Rescue Group
Summit County Water Rescue Team
Colorado Avalanche Information Center
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