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thE rangEr statIon at PandaPas Pond:
InhabItIng an EdgE
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InhabIt                                                         

inTRoducTion:

InHabit is a project designed with 
the understanding that a person 
is innately connected with nature. 
Once immersed in that nature, the 
person becomes aware of their sur-
roundings and begins to connect 
with and inhabit the space.

In nature, animals, plants, fungi,  
all inhabit a specific place, a niche 
within the greater context of the 
natural environment. This concept 
of a  niche can be extended to the 
placement and the aesthetics of a 
building. 

Design should be responsive to the 
context or site in which it is placed. 
This context is the niche in which 
the building thrives. In this case, 
the building is a walkway, a connec-
tion between locations, a method 
of transport, but also of safety and 
protection. 

Can we inhabit the place created 
by the need to remain connected? 
Also, how does a building respond 
to the site and adapt to its respec-
tive niche?

Welcome to InHabit.

InhabIt                                                         
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ProjEct submIttal                                                         

The RangeR STaTion aT PandaPaS Pond: inhabiTing an edge

This Thesis project submittal to the faculty of Virginia Polytechnic Institute + State University is in 
partial fulfillment of the requirements for the degree of Master’s of Science in Architecture.

kEyWords:

Bay, Dimensional Lumber, Environmental Design, Glu-laminated Beams, Human Scale, Material, 
Module, Modularity, Modular wall, Pallet, Parallel Frames, Ranger Station, Reclaimed Materials, 

abstract:

This thesis work is the continuation of an intervention into the reuse of pallets that are common in 
construction. A system of bays for a parallel frame design will use these pallets as a diaphragm and 
as modules to create space. This shell will create an environment at the scale of the user, such that 
form is in response to the user, the context, and the module. 

Thesis Student                                                       Primary Advisor



InhabIt                                                         

TheSiS STaTemenT:

InHabit is at its core a response to 
the environment. While its form is 
geometric, other elements respond 
directly ot the conditions of the site.

The success of this type of response 
is often measured in the quality of 
one’s connection to nature. In this 
instance the ranger station as a 
walkway is meant to serve as a con-
nection to the community and as a 
connection to nature. 

PRogRam:

Ranger Station

The intervention must be able to 
not only provide a place for a For-
est Service Ranger to work, but also 
allow for the movement of visitors 
along the existing trail.

These two spaces must interact with 
each other, but not interfere with 
the ability of each to serve its func-
tion. Even though the park closes 
at dusk, the space is designed for 
short-term overnight stay.

Overall Footprint of station: 304ft2

Overall Footprint of walkway:  800ft2

Necessary Rooms and Footages:
   Enclosed Units     96ft2 each 
   Circulation       592ft2

   Bathroom       96ft2
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sItE dEscrIPtIon:
PlacEmEnt oPtIons
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InhabIt                                                         

deScRiPTion:

Information from the United States 
Forest Service (USFS) locates Pan-
dapas Pond in the George Wash-
ington and Jefferson National For-
est in Virginia. 

The site was originally developed 
to function as an economic devel-
opment, rather than a natural park. 
The land was sold to the USFS on 
the condition that it would serve as 
a recreational area for the surround-
ing community. The area gradually 
evolved from an ecological trail to 
the network of trails and picnic ar-
eas today.

According to a study completed by 
the USFS, the area is expected to 
have a population of about 300,000 
within a one hour radius of the site, 
but is not expected to attract visitors 
outside of a 15 mile radius. There-
fore, the park will have many vis-
itors, but not be overwhelmed and 
over-trafficked.
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InhabIt                                                         

deScRiPTion:

The site is a man-made lake nestled 
between two ridge lines. As such, 
the south faces of the ridges receive 
much of the sun and cast shadows 
upon the north facing slopes.

In the main portion of Pandapas 
pond there is an island covered in 
undergrowth. The project will serve 
as a ranger station looking out over 
the water towards the island, mark-
ing the edge of the pond.

During the warmer parts of the year, 
it allows for large amounts of lilies 
to grow on the surface of the pond. 
During the winter these lilies die off, 
clearing the surface of the lake.

There are two main areas, the wet-
lands to the northeast and the pond 
to the southwest.

To the left there are multiple views 
of the island as well as a picture of 
the spillway in the northwest portion 
of the pond.
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InhabIt                                                         

deScRiPTion:

Pandapas is in close proximity to 
Virginia Tech and provides an op-
portunity for recreational, educa-
tional and scientific exploration.

When referring to the niche envi-
ronments that both animals and 
the building will need to adapt to, 
Pandapas has four unique environ-
ments: two wetland areas, the main  
pond, woods, and an open field. 
These four areas can be seen in the 
image to the left, outlined in black.

The flow of water travels from the 
wetlands into the pond and then out 
the spillways to Poverty Creek. This 
flow is not strong or fast, but keeps 
the water from stagnating.

The ranger station will be placed 
somewhere in the vicinity of the 
main pond and will need to respond 
to the conditions of the micro-cli-
mate as well.
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InhabIt                                                         

deScRiPTion:

This is the analysis of the site be-
fore the intervention of the ranger 
station. 

The topography alters the standard 
wind pattern for the area. Summer 
winds from the southeast also come 
from the east northeast. The topog-
raphy also casts long shadows onto 
the pond, which will help guide the 
location of the project based on the 
need to incorporate passive solar 
into the design.

Also admitting summer breezes but 
blocking clod winter winds will need 
to be reflected in the placement and 
design of the structure.

The location of the ranger station 
needs to be highly visible and serve 
as a landmark on the pond. 
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InhabIt                                                         

deScRiPTion: Site Option 1

The first option would be to place 
the ranger station directly onto the 
island in the main part of the lake.

This would make the ranger sta-
tion  a prominent feature of the view 
when entering the site. It would be-
come a landmark and a destination 
for visitors walking around the lake.

The island is shaded by the northern 
slopes which makes it difficult for 
solar strategies to be implemented. 

Furthermore the island is the nest-
ing site for geese and other birds 
which does not make the island a 
viable location.
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InhabIt                                                         

deScRiPTion: Site Option 2

The second option would be to 
place a bridge to connect the island 
to pond edge. 

The ranger station would then be a 
set of modular units along the length 
of the bridge. These units could be 
added to over time as the program 
of the ranger station expanded.

The station is taken off of the island. 
However, its location could hide it 
from view behind the island. Also, 
the ranger station is still shaded by 
the northern slopes, making solar 
strategies difficult.

While the station no longer directly 
interferes with the nesting sites on 
the island, solar techniques are not 
as effective. Therefore the location 
is improved, but not ideal.
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InhabIt                                                         

deScRiPTion: Site Option 3

The third option for the ranger sta-
tion would be along northern shore-
line of the main pond, between the 
two entrances from the lower park-
ing lot.

This location does not interfere with 
the nesting and is neither hidden by 
the island nor shaded by the north-
ern slopes, allowing for passive so-
lar techniques. This location allows 
for the station to be bermed in to the 
hill, winds from west-northwest are 
blocked, rolling off the roof of the 
structure and allows for glazing to 
the southeast.

Since the shoreline is relatively 
straight, and uses the path as a cir-
culation corridor, the site allows for 
the later expansion of the station if 
the program expands.
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sItE analysIs:
an IntErvEntIon along thE EdgE
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InhabIt                                                         

deScRiPTion:

This is the analysis of the site with 
the ranger station placed along the 
edge of the pond.

With the station placed along the 
edge it looks out over the lake, 
greets the visitors, and uses south-
east glazing for passive solar tech-
niques. The orientation also allows 
for evaporative cooling from off the 
pond

This design using modules as dif-
ferent rooms maintains a smaller 
scale of structure, and allows for an 
interface or connection between the 
visitors, the ranger and nature.

The circulation of the existing trail 
becomes a part of the station, and 
walkways around the modules allow 
visitors approach the station during 
a typical walk around the pond.
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InhabIt                                                         

deScRiPTion:

One of the two main techniques that 
will be implemented in the rang-
er station will be the use of natural 
ventilation. 

In the winter, the wind mainly comes 
from the west-northwest. These 
winds are not desirable and will 
need to be designed for and mitigat-
ed. Some techniques include wind-
breaks and berming.

In the summer, the wind still comes 
from the west-northwest, but also 
from the southeast. These south-
easterly winds are desirable in the 
summer in order to cool and provide 
natural ventilation for the structure.

This natural ventilation can also be 
supplemented by forced convection 
with fans. 

These winds also have a large 
amount of relative humidity. How-
ever, we can still use the water of 
the pond as a source of evaporative 
cooling.

Winter Wind Rose

Summer Wind Rose
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InhabIt                                                         

deScRiPTion:

The other of the two main tech-
niques that will be implemented in 
the ranger station will be the use of 
passive solar radiation as direct so-
lar gain. 

Since there is a large amount of 
sky cover, solar panels and solar 
hot water are not as effective. Also, 
the average solar radiation further 
backs this claim.

However, these still allow for the 
use of direct solar gain as a supple-
mentary heating source during the 
winter when south-facing windows 
are implemented.  Using a thermal 
mass, this heat can then be stored 
during the day and radiated to the 
space at night.

While, a majority of the year re-
quires heating, during the summer, 
shading techniques will also keep 
unwanted direct solar gain from en-
tering the structure. These shading 
devices also keep unwanted low an-
gle light from the east and west from 
casting glare into the space.

Sky Cover Range

Radiation Range
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InhabIt                                                         

deScRiPTion:

Taking these two main concepts of 
utilizing natural ventilation and pas-
sive solar radiation gain for heating, 
a vast majority of the year is com-
fortable to the occupants.

By using shading in the summer, 
and direct radiation gain in the win-
ter, the range in which a space is 
comfortable without using active 
techniques is increased. By relying 
less on active systems, less energy 
will be used in the space.

It is useful to minimize the num-
ber of techniques used in order to 
maintain a cohesive structure. If a 
building is completely optimized for 
performance, then the structure can 
suffer from a loss of aesthetic con-
sistency.

Since the structure is enve-
lope-dominated, the active system 
will be primarily used for heating the 
structure. 
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PrEcEdEnt Work:
WrItIng a rEPEatIng bay constructIon



Short Story Inspiration from 2012

Excerpt from: A Moment of Warmth by Kenneth Black

I had not really thought about it before. The process of getting up early in the morning 
for studio had become typical. But you know, sometimes typical can be good too.

The morning was crisp, and cool. The leaves had changed to their shades of orange, 
red, and yellow, preparing to drop for the winter. I walked up to the meeting spot and 
sat on the stone wall. There were four of us, not many this week I was told, but then 
again, camera trapping is not your typical Saturday morning. We all piled into the van 
and headed out for the station.

It was almost comical. All of us dressed like marshmallow men, as if a snowstorm 
were about to hit campus: heavy coats, boots, rip-stop pants. No one was going to 
take a chance on being any more cold and miserable than we had to be up on Salt 
Pond Mountain. Though it was fall here, it was already in the depths of winter there. 
We flew down 460 towards West Virginia. That was one thing I never understood 
about wildlife folks: their innate desire to drive very, very fast. 

“You doing alright Ken,” someone asked.

I said nothing. My white knuckles should have said it all for me. I shook my head yes. 
After traveling for a little while the van made a quick right onto a smaller road and 
started our ascent up the mountain. I noted that there was still color in the trees. 

“Silly freshman,” I was told that this would not last. 

We continued up the road and it began to wind around the different ridges as we 
continued to climb. This road was not meant for the light hearted. There were several 
instances where rounding a ridge meant a turn in the road that was almost 180 de-
grees. I imagined something like a large semi-truck could not handle this kind of turn, 
and even go over the edge. Of course to add to the fast driving, we were told that cars 
had gone off of the edge.

I fear the abyss, the edge.

We rounded one of the hairpin turns and it was everywhere. Snow was everywhere. It 
was like a person had painted the ground white. What was fantastic was that we were 
the first to drive over the snow, leaving a trace for a small while of where we had come 
from, aimed towards our destination. We went up over a hill and came upon Mountain 
Lake Hotel. As we roared past, the scene blanketed in snow, stood tranquil against 
the hillside, waiting for visitors.

It was a place, a fortress, lost in time.

The road changed from pavement to gravel, signaling our arrival to the station. The 
dull roar that the vehicle made on the gravel drowned out almost everyone’s conver-
sation. That continuous roar, almost like a steady wind, created an entirely different 
place. We suddenly came out of the trees and then we arrived. I had lost concentra-
tion and the station melted into the trees.

The station was hidden in the landscape it studied.

We retrieved our gear that was stored in the main station. An impressive stone struc-
ture in its own right, it dwarfed the cabins that stood in its shadow along the meadow 
clearing. Hidden in the trees, the cabins looked akin to nestled burrows in nature.

The wind, which had been relatively tame seconds before began to howl, ripping 
through the meadow, throwing snow everywhere. In a small moment the scene was 
lost in snow. 

I jogged over to the first set of cabins near the edge of the clearing trying to get out of 
the wind. I was surprised. What I thought was one of two cabins turned out to be a set 
of almost a dozen hidden in the tree line. I approached one, raised on a thin concrete 
plinth, trying to float above the rising snow.

As I reached the edge of the plinth, I was greeted by a small two step stair, and came 
under a small awning. That’s when I realized that the wind was mainly blocked by the 
barrier the awning provided. The space was not large, but just by cutting the wind, I felt 
invited to the structure. I wanted to know more. I reached for the door. It was unlocked 
and I stepped inside.

The outside, which had been a warm wood shell, revealed an entirely different interior. 
The uniform exterior morphed into a repetitious bay, spaced by… pallets? They were 
pallets, things forgotten and discarded to be left to the elements, which were now 
providing the character of a sheltering space.
 
Light flooded in from a large bank of windows that ran the length of the cabin, falling 
and breaking upon the rough brick floor and volume that rose vertically through the 
space. I leaned to the left and saw that the brick tower was actually a bathroom. I 
stepped inside. The space was very narrow, but all through the space, the shadow of 
tree branches danced along the tall walls, radiating down from a large skylight over-
head. The opening looked as if were simply open, the edge of the volume blending 
into the light shining through.

And in that moment I felt its warmth.

Th
e 

R
a

n
g

eR
 S

Ta
Ti

o
n
 a

T 
Pa

n
d

a
Pa

S 
Po

n
d
: i

n
h

a
b

iT
in

g
 a

n
 e

d
g

e

 InhabIt  19InhabItIng an EdgE    ProjEct dEscrIPtIon    PrEcEdEnt Work    schEmatIc    dEsIgn rEsPonsE    acknoWlEdgmEnts     



Th
e 

R
a

n
g

eR
 S

Ta
Ti

o
n
 a

T 
Pa

n
d

a
Pa

S 
Po

n
d
: i

n
h

a
b

iT
in

g
 a

n
 e

d
g

e

 InhabIt  20InhabItIng an EdgE    ProjEct dEscrIPtIon    PrEcEdEnt Work    schEmatIc    dEsIgn rEsPonsE    acknoWlEdgmEnts     

InhabIt

                                           
ReShaPe, infoRm, inSPiRe:

This project was a competition from 
the Town of Blacksburg in which the 
prompt was to reuse pallets in a cre-
ative or original way. The result of this 
project, a deck and planter system, 
began a line of work involving pallets 
and structural systems.

The staining then gives the pallet a 
new aesthetic character in addition 
to practical protection from the ele-
ments. Finally, each renewed pallet 
is placed into a system which relates 
one to the other. This system then be-
comes an environment in which new 
growth arises.

The footing became an explora-
tion rather than just a problem to 
be solved. We wanted to integrate 
another element into the project, in 
addition to the pallets, that originated 
from a reclaimed material. The sys-
tem reshapes the function and iden-
tity of the pallet, becoming more than 
landfill waste. The reshaped pallet in-
forms the user of the possibilities by 
demonstrating a particular method of 
pallet reuse. 

The unaltered pallet is a modular element which can 
be improved and placed into the overall system. 
Through sanding, the surface gains new clarity while still 
maintaining the scars and memory of its former uses. 
The staining then gives the pallet a new aesthetic char-
acter in addition to practical protection from the ele-
ments. Finally, each renewed pallet is placed into a 
system which relates one to the other. This system then 
becomes an environment in which new growth arises.

The footer became an exploration rather than just a 
problem to be solved. We wanted to integrate anoth-
er element into the project, in addition to the pallets, 
that originated from a reclaimed material. The plastic 
flower pot became a mold which leaves its imprint on 
the concrete. The plastic, after the concrete has been 
removed, will ultimately become the liner for the low 
planters. This demonstrates the versatility of a material 
to be used in multiple forms.

The system reshapes the function and identity of the 
pallet, becoming more than landfill waste. The re-
shaped pallet informs the user of the possibilities by 
demonstrating a particular method of pallet reuse. 
This then reshapes the user’s notion of the pallet’s po-
tential, bringing innovative reuse to the forefront. Ulti-
mately, this inspires the user to then improve upon the 
pallet and design new forms for a material previously 
disregarded. The pallet has become a catalyst for dis-
covery.

Reshape
I n f o r m
I n s p i r e

The unaltered pallet is a modular element which can 
be improved and placed into the overall system. 
Through sanding, the surface gains new clarity while still 
maintaining the scars and memory of its former uses. 
The staining then gives the pallet a new aesthetic char-
acter in addition to practical protection from the ele-
ments. Finally, each renewed pallet is placed into a 
system which relates one to the other. This system then 
becomes an environment in which new growth arises.

The footer became an exploration rather than just a 
problem to be solved. We wanted to integrate anoth-
er element into the project, in addition to the pallets, 
that originated from a reclaimed material. The plastic 
flower pot became a mold which leaves its imprint on 
the concrete. The plastic, after the concrete has been 
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This then reshapes the user’s notion of the pallet’s po-
tential, bringing innovative reuse to the forefront. Ulti-
mately, this inspires the user to then improve upon the 
pallet and design new forms for a material previously 
disregarded. The pallet has become a catalyst for dis-
covery.
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planters. This demonstrates the versatility of a material 
to be used in multiple forms.
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demonstrating a particular method of pallet reuse. 
This then reshapes the user’s notion of the pallet’s po-
tential, bringing innovative reuse to the forefront. Ulti-
mately, this inspires the user to then improve upon the 
pallet and design new forms for a material previously 
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The unaltered pallet is a modular element which can 
be improved and placed into the overall system. 
Through sanding, the surface gains new clarity while still 
maintaining the scars and memory of its former uses. 
The staining then gives the pallet a new aesthetic char-
acter in addition to practical protection from the ele-
ments. Finally, each renewed pallet is placed into a 
system which relates one to the other. This system then 
becomes an environment in which new growth arises.

The footer became an exploration rather than just a 
problem to be solved. We wanted to integrate anoth-
er element into the project, in addition to the pallets, 
that originated from a reclaimed material. The plastic 
flower pot became a mold which leaves its imprint on 
the concrete. The plastic, after the concrete has been 
removed, will ultimately become the liner for the low 
planters. This demonstrates the versatility of a material 
to be used in multiple forms.

The system reshapes the function and identity of the 
pallet, becoming more than landfill waste. The re-
shaped pallet informs the user of the possibilities by 
demonstrating a particular method of pallet reuse. 
This then reshapes the user’s notion of the pallet’s po-
tential, bringing innovative reuse to the forefront. Ulti-
mately, this inspires the user to then improve upon the 
pallet and design new forms for a material previously 
disregarded. The pallet has become a catalyst for dis-
covery.
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PReliminaRy Wooden exoSkeleTon:

The preliminary Wooden ExoSkele-
ton was created out of the study of 
a bus stop made from pallets. After 
starting the project it was apparent 
that, although the bus stop motif 
was used in this instance, the struc-
tural system that was devised could 
be used in many applications. 

After revisiting the ExoSkeleton sys-
tem of using the pallets as a structur-
al diaphragm, the rectilinear frame 
was broken, making the sloped wall 
and roof of the ranger station. The 
system retains the concept of com-
pressing pallets between parallel 
frames, making a series of bays to 
construct space. While this original 
wall system is very simple, and not 
weather tight, the ranger station 
adds complexity by becoming both 
weather and waterproof. 

The significance of the study is to 
show the potential for a repeating 
frame of pallets to make almost any 
size of structure. That, as a frame, 
the structure would be extruded 
into any length using the width of 
the pallets as the increasing depth. 
As long as the structure had pallets 
of similar width per frame unit, you 
could build a deeper structure. Fur-
thermore there was also the poten-
tial to hang installations within the 
structure, using it as a gallery space. 
The pallet has become a catalyst for 
discovery. 

features

pallets

green roof 

survival of green roof

Reshape, Inform, Inspire:
Reuse of Pallets

A pallet is a flat transport structure that supports 
shipped goods in a stable manner while being 
lifted by a forklift, pallet jack, or front loader. 

Containerization for transport has increased the 
use of pallets because shipping containers have 
clean, uniform, and level surfaces needed for 
easy pallet transport. A pallet is the structural 
foundation of a unit load which allows for the 
handling and storage of material goods. Goods 
are often placed on a pallet and then secured 
within a shipping container. 

The cheapest pallets are made of softwood 
and are often considered expendable, to be 
discarded as trash, along with other wrapping 
elements, at the end of the trip. These pallets 
are simple stringer pallets, and liftable from two 
sides.

The question becomes: what happens to pal-
lets after they are used? Are they simply sent to 
the landfill? Below are two examples of how we 
have repurposed pallets before, followed by our 
current Pallectecture proposal. 

This proposal is that lightly used pallets should be 
re-purposed after transpotation, in this instance 
for a bus stop or shelter. 

Reshape, Inform, Inspire:
Pallet Shelter

As architecture and the building envelope be-
come more technologically advanced, more 
products and methods will become available in 
the effort to create more and more sustainable 
environments. The intention is to learn and ex-
plore what it means to be sustainable in design. 

The wish is to discover new sustainable methods 
for the reuse of the pallet. By constructing this 
project I will discover the limits of their structur-
al integrity as units and what method of con-
struction best allows them to be used for a small 
structure. 

After having designed and successfully built a 
deck and planter system out of pallets two years 
ago with a classmates, this is an opportunity to 
improve upon what we have already learned 
from that project. A previous shelter, construct-
ed by another team of classmates, however, 
was made from disassembled pallets rather 
than whole, adding a certain degree of diffi-
culty (removing nails, dovetailing stringers, etc.) 
and extra work. I think this new shelter will be a 
great attempt to conserve material, curb labor, 
and hopefully make a sturdier and longer-last-
ing structure. I also hope to develop a greater 
understanding of green-roof systems and, if fea-
sible, photovoltaic systems.

Reshape, Inform, Inspire:
Module

The shelter is made from three different types of modules that are then screwed together 
as the site. The green roof module is the most involved, shown below.
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Reshape, Inform, Inspire:
Reuse of Pallets

A pallet is a flat transport structure that supports 
shipped goods in a stable manner while being 
lifted by a forklift, pallet jack, or front loader. 

Containerization for transport has increased the 
use of pallets because shipping containers have 
clean, uniform, and level surfaces needed for 
easy pallet transport. A pallet is the structural 
foundation of a unit load which allows for the 
handling and storage of material goods. Goods 
are often placed on a pallet and then secured 
within a shipping container. 

The cheapest pallets are made of softwood 
and are often considered expendable, to be 
discarded as trash, along with other wrapping 
elements, at the end of the trip. These pallets 
are simple stringer pallets, and liftable from two 
sides.

The question becomes: what happens to pal-
lets after they are used? Are they simply sent to 
the landfill? Below are two examples of how we 
have repurposed pallets before, followed by our 
current Pallectecture proposal. 

This proposal is that lightly used pallets should be 
re-purposed after transpotation, in this instance 
for a bus stop or shelter. 

Reshape, Inform, Inspire:
Pallet Shelter

As architecture and the building envelope be-
come more technologically advanced, more 
products and methods will become available in 
the effort to create more and more sustainable 
environments. The intention is to learn and ex-
plore what it means to be sustainable in design. 

The wish is to discover new sustainable methods 
for the reuse of the pallet. By constructing this 
project I will discover the limits of their structur-
al integrity as units and what method of con-
struction best allows them to be used for a small 
structure. 

After having designed and successfully built a 
deck and planter system out of pallets two years 
ago with a classmates, this is an opportunity to 
improve upon what we have already learned 
from that project. A previous shelter, construct-
ed by another team of classmates, however, 
was made from disassembled pallets rather 
than whole, adding a certain degree of diffi-
culty (removing nails, dovetailing stringers, etc.) 
and extra work. I think this new shelter will be a 
great attempt to conserve material, curb labor, 
and hopefully make a sturdier and longer-last-
ing structure. I also hope to develop a greater 
understanding of green-roof systems and, if fea-
sible, photovoltaic systems.

Reshape, Inform, Inspire:
Module

The shelter is made from three different types of modules that are then screwed together 
as the site. The green roof module is the most involved, shown below.
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Reshape, Inform, Inspire:
Reuse of Pallets

A pallet is a flat transport structure that supports 
shipped goods in a stable manner while being 
lifted by a forklift, pallet jack, or front loader. 

Containerization for transport has increased the 
use of pallets because shipping containers have 
clean, uniform, and level surfaces needed for 
easy pallet transport. A pallet is the structural 
foundation of a unit load which allows for the 
handling and storage of material goods. Goods 
are often placed on a pallet and then secured 
within a shipping container. 

The cheapest pallets are made of softwood 
and are often considered expendable, to be 
discarded as trash, along with other wrapping 
elements, at the end of the trip. These pallets 
are simple stringer pallets, and liftable from two 
sides.

The question becomes: what happens to pal-
lets after they are used? Are they simply sent to 
the landfill? Below are two examples of how we 
have repurposed pallets before, followed by our 
current Pallectecture proposal. 

This proposal is that lightly used pallets should be 
re-purposed after transpotation, in this instance 
for a bus stop or shelter. 

Reshape, Inform, Inspire:
Pallet Shelter

As architecture and the building envelope be-
come more technologically advanced, more 
products and methods will become available in 
the effort to create more and more sustainable 
environments. The intention is to learn and ex-
plore what it means to be sustainable in design. 

The wish is to discover new sustainable methods 
for the reuse of the pallet. By constructing this 
project I will discover the limits of their structur-
al integrity as units and what method of con-
struction best allows them to be used for a small 
structure. 

After having designed and successfully built a 
deck and planter system out of pallets two years 
ago with a classmates, this is an opportunity to 
improve upon what we have already learned 
from that project. A previous shelter, construct-
ed by another team of classmates, however, 
was made from disassembled pallets rather 
than whole, adding a certain degree of diffi-
culty (removing nails, dovetailing stringers, etc.) 
and extra work. I think this new shelter will be a 
great attempt to conserve material, curb labor, 
and hopefully make a sturdier and longer-last-
ing structure. I also hope to develop a greater 
understanding of green-roof systems and, if fea-
sible, photovoltaic systems.

Reshape, Inform, Inspire:
Module

The shelter is made from three different types of modules that are then screwed together 
as the site. The green roof module is the most involved, shown below.

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PR
O

D
U

C
ED

 B
Y 

A
N

 A
U

TO
D

ES
K

 E
D

U
C

A
TI

O
N

A
L 

PR
O

D
U

C
T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
PR

O
D

U
C

ED
 B

Y A
N

 A
U

TO
D

ESK
 ED

U
C

A
TIO

N
A

L PR
O

D
U

C
T

Pallet with 1/4” per foot slope

Segment Sections + Plan

Legend
 1   Module
 2   2x6 Stringers
 3   2.5” Lite Module
 4   4.25” Standard Module
 5   6” Deep Module
 

2

2

1

1

1

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PR
O

D
U

C
ED

 B
Y 

A
N

 A
U

TO
D

ES
K

 E
D

U
C

A
TI

O
N

A
L 

PR
O

D
U

C
T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PR
O

D
U

C
ED

 B
Y A

N
 A

U
TO

D
ESK

 ED
U

C
A

TIO
N

A
L PR

O
D

U
C

T

Combined Roof Segments

5

5

4

4

3

3

2

combined Roof SegmenTS

SegmenT SecTionS + Plan

PalleT WiTh 1/4” PeR fooT SloPe

legend
1  modulE

2  2x6 strIngErs

3  2.5” lItE modulE

4  4.25” standard modulE

5  6” dEEP modulE



InhabIt                                                            

full Scale TeST SecTionS:

Depending on the types of pallets 
and the spacing and material com-
position, different light qualities can 
occur. With the placement of insula-
tion into the section light is blocked, 
while portions without insulation be-
come windows.

The full-scale construction of the 
wall section mainly used 2x di-
mensional lumber at 3.5 and 5.5 
inch depths. In some instances this 
made the depth of the wall greater 
than the stud supports; however, 
when a 2x6 was used small protru-
sions from the modular system de-
lineated the number of bays.
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a SeRieS of coloR:

An orange-brown color, terracotta 
was selected from the Pandapas 
Pond site as a base color for the 
study. A series of colors was chosen 
for the project from the original ter-
racotta base.

The study began with hard lines on 
each edge of the color square to 
determine how the edge condition 
could be resolved between an area 
of the intervention and the surround-
ing environment. To the left is a se-
ries of seven possible choices while 
only using the base terracotta color.  

The edge without mediation is loose, 
flowing and bleeding into the white 
space, but noticeable. However, the 
black line is a hard, even edge be-
tween the two spaces. Furthermore. 
When all of the edges are marked, 
the terracotta appears cut-off from 
the exterior space.

In the greyscale equivalent, the 
hard edges are still present, creat-
ing a similar feeling of separation 
between the color an the interstitial 
space of the page.

From this study some level of trans-
parency in the plan and section 
must be implemented in order to 
have a connection with the site, en-
vironment and nature. 
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a SeRieS of coloR:

The next phase of the study, after 
looking at the single base color, was 
to expand the range of the series of 
colors to determine a pallet of colors 
to use in the structure. 

By using the base terracotta col-
or from the site, other colors were 
matched for similar characteristics, 
either similar shades or perceived 
desirable contrasts. 

Based on the study, two of the col-
ors, yellow orange and tan did not fit 
the criteria and were selected out. 
The colors chosen to work with were 
the base color, terracotta, dark um-
ber, dark brown, burnt sienna and  
contrasted with 70 percent grey.

The colors were placed to see how 
they interacted adjacent to each 
other without a hard line division. 
This comparison was performed in 
relation to an idea of melding spac-
es while maintaining a connection 
with the exterior.
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a SeRieS of coloR:

In the next stage of the study, after 
the complete transparency between 
the two edges, each secondary col-
or was compared to the base color, 
separated by a hard, black line.

While there was not a direct connec-
tion or touching of each set of col-
ors, the proximity of colors to each 
other still maintained a connection 
between the colors.

What is interesting to note is that 
each color could leave an imprint or 
color even in greyscale. The memo-
ry of a deeper color is revealed in the 
greyscale. This memory of the deep 
umber, reflected in the greyscale 
could be brought into the ranger 
station. If we return to the conceptu-
alization of the designed space, the 
space should have a memory of the 
surrounding environment reflected 
within the building.
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a SeRieS of coloR:

Then, the whole set of colors was 
placed together in a cross, with and 
without a black dividing line.

From this study, the color pallet was 
decreased to two main colors for the 
project as to not compete with the 
wide variety of colors in the natural 
environment. A set of two colors is 
not overwhelming, but all five colors 
in the set at once could be distract-
ing, 
 
The two colors chosen were the 
base terracotta color from the site 
and the grey, the color of concrete. 
Terracotta and grey are both colors 
from the earth, terracotta reflects 
the rich color of the natural soil and 
grey reflects the color of the man-
made plinth.
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a SeRieS of coloR:

Using these two colors, a study was 
conducted on how the plan of the 
ranger station’s modules could be 
divided into a sequence of spaces.

At first, each color was divided by 
a solid black line designating inside 
from outside. Then a line was add-
ed to the northern side as this edge 
may be bermed into the site. Next a 
black line was added to the single 
unit in the center to see how a sin-
gle unit would behave. In the final 
iteration, the single unit is enclosed 
on three sides to determine how the 
smallest space would react with two 
adjacent spaces.

From these studies, it was con-
firmed that full transparency and full 
opaque edges were not desirable 
for the plan of the ranger station.
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a SeRieS of coloR:

A second set of spatial studies was 
conducted from the original set of it-
erations by opening up one side of 
the smallest unit.

From this initial move, some circu-
lation was added to the southern 
edge of the plan by pulling back 
the opaque walls. A semi-transpar-
ent edge was added to mediate 
the change from interior to exterior 
space, while maintaining a connec-
tion with the surrounding environ-
ment.

The last iteration shows all of the 
spaces added back together with a 
smaller hard edge added to denote 
the change from the plinth to the 
water’s surface.
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a SeRieS of coloR:

These final three iterations of the 
ranger station plan involve the meth-
od of circulation and varying levels 
of transparency in the sequence 
and connection of spaces.

The first iteration reverses the trans-
parency of the middle unit, maintain-
ing a connection with the circulation 
and exterior to the south.

The second iteration reverses the 
center, making the middle the circu-
lation and a permeable edge into a 
part of the ranger station.

The last iteration shows two full 
modules of the ranger station with 
an exterior circulation both on the 
north and south edges. The circu-
lation serves as a buffer between 
the semi-transparent edge of the in-
terior modules and the edge of the 
circulation and the surrounding en-
vironment.

The plan reflects four areas of en-
gagement with nature. First, in na-
ture itself, second, along the exteri-
or circulation on the plinth, third, in 
the semi-transparent modules, and 
then finally in the middle of each 
module with south facing exposure. 
Even in the most removed portion 
of the ranger station, there is still a 
connection back to nature.
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schEmatIc dEsIgns:
aPPlIEd
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a SeRieS of coloR:

This is the plan of the ranger station 
based off of the color studies. The 
plan has a set of formative prop-
erties that guide the sequence of 
space, including the dimension of a 
pallet and the color studies.

As the organizational forces of the 
plan of the ranger station come into 
a definite existence, it assumed a 
sequence of spatial formations re-
flecting the color study at a module 
of the pallet.

This allows the inter-relationships 
of the spaces to be governed by a 
higher principle that stands above 
any single space. 

It is inherent in the nature of the 
whole that a specific stage or space 
arises first and another as the last, 
with a sequence of spaces mediat-
ing the process.

Finally, from the color study, there is 
a development of one design out of 
another, that there is transition from 
another. However, there is no finish, 
but a continuous becoming in the 
design.
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Ranger Station Plan
Scale:        
          0         48”       96”        144”     192”                   N 
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SecTion along The edge:

While the color study provided the 
impetus for the design of the plan, 
the abstract realm of architecture 
must always be brought back into 
the concrete and become measur-
able.

This does not end the ability of the 
design to continue to become more, 
only that facets of the design are 
verified within the possibilities of 
physics.

These forces are not investigated 
with the intention of limiting the de-
sign, but informing it. In this case 
the main beam or bent structure is 
informed by the forces of gravity 
and rotational motion.

In section, the bent undergoes the 
most forces at the right angle at the 
lower end of the roof slope. There-
fore, the section will thicken at that 
point and then taper to the far end 
of the bent.

By having a sloped roof, the total 
forces due to snow loads are low-
ered, making the cross section thin-
ner, but also opens the structure to 
the south, inviting light and nature 
into the space.

The artistic impulse of design must 
also be supplemented by scientific 
thinking.
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naTuRal VenTilaTion:

The station will use natural ventila-
tion to cool the space in the summer. 

This passive cooling will occur 
from the resulting convection with-
in the station. Windows on the 
windward side of the section (left) 
will allow air to enter and then op-
erable windows in the clerestory 
on the leeward side (right) will draw 
air through the structure.

The section of the ranger station 
works to take advantage of the sur-
rounding site conditions. The slope 
of the roof continues undesirable 
winds up and over the structure 
when the louvers are closed during 
the winter. These louvers open in 
the summer allowing the winds to 
enter in and between the modular 
units.

The southern windows with the roof 
overhang and louvers admit sun 
during the winter but block high an-
gle summer sun. These windows 
are operable and can be opened 
during the summer to admit summer 
breezes off of the pond.

Since the space is small and the 
overall wind speed due to the trees 
and local micro-climate, much of 
the natural ventilation will come 
from thermal buoyancy as shown in 
some of the sketches to the left.
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daylighTing: comPutEr modElIng

There are two different slopes to the 
roof, one shallower and one steep-
er over the main ranger’s quarters. 
This steeper slope allows the inte-
rior space to open vertically as the 
user walks down the spine of the 
module. 

The opening effect makes the space 
appear larger even though the total 
height of the structure is still under 
12 feet. The difference in height is 
mediated by a larger clerestory win-
dow above the either pallet modular 
wall or glass louvered facade. Both 
conditions allow for light to pene-
trate deeper into the space as most 
of the shell is opaque. The brace 
continues to mediate the corner of 
the frame, responding to the differ-
ence in slope.

The louvered facade needs to re-
spond to the southern lighting con-
ditions in order to be applicable to 
all possible station positions on 
Pandapas Pond.

ExIstIng sItE analysIs: sun shadIng dIagram
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PoSSible oVeRhead lighTing:

This study looked at how the natural 
lighting condition would be in the ex-
hibition area for the public. 

While it appears that the exhibition 
module has too much glazing, the 
glass is low-e, admitting light but not 
as much heat. By giving the exhibi-
tion area a large amount of glazing, 
the space will reflect the surround-
ing conditions but remain a shelter 
from  undesirable conditions.

During different time of the year 
varying amounts of light will be ad-
mitted through the trees.

During the spring a green light 
would be transferred to the space 
by newly grown leaves. During the 
summer the full growth of the tree 
would shade the space, During the 
fall multi-colored leaves could send 
filtered light into the space. During 
winter the leaves would have fallen 
allowing for the maximum amount of 
light into the space.

The most important factor to the de-
sign remains the connection back to 
the landscape and nature.
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dEsIgn rEsPonsE
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a uSeR’S ReSPonSe:

When deprived of the primary, direct 
interaction of nature, one begins to 
express the longing for it.

Since the ranger station is a very 
small structure, it needs to be a 
place that is bigger than its official 
footprint. The space should have a 
memory of the surrounding environ-
ment reflected within the building.

By having a relatively open facade 
towards the south, reflected light 
and color can enter into the interior 
space.

This intervention is a place for the 
park ranger, as the structure it has a 
programmatic role to fulfill, but also 
celebrates the role of the ranger.
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RangeR STaTion Plan:

The basis for the ranger station is a 
series of small modules, with paths 
cut through the modules. These 
cuts through the plan create differ-
ent sized spaces that respond to 
the program and programme of the 
project. While the program guides 
spaces based more on function, the 
programme maintains the presence 
and atmospheric qualities of the 
project. 

The floor plan of the ranger sta-
tion is set on a module based upon 
the dimensions of a pallet. While 
the pallet itself cannot become the 
structure of the ranger station, the 
pallet orders the space and the bay 
size of the project. The resultant bay 
size then informs the location and 
use of different materials. 

The pressed concrete walkway to 
the north continues the path around 
Pandapas Pond, and the concrete 
pier out into the pond serves as a 
place to gather and rest, separate 
from the movement on the pathway.

There are two structures, one is 
the office for the ranger the other is 
an exhibition for the public to view, 
about the park and surrounding op-
portunities.
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Ranger Station Plan: The Pallet
Scale:        
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The module:

The extended wall marks the end of 
the repeating module. The repeating 
module can become the ranger sta-
tion and other affiliated structures.
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SecTion:

The section of the station responds 
to the stresses that are incurred 
within the structure. For example, 
the frame thickens in the areas of 
increased moment in order to com-
pensate for larger forces.  Then, as 
the frame extends across the width 
of the enclosed space, the thickness 
of the beam in the frame decreases, 
responding to lower stresses. The 
final thickness at the far end is that 
of the pallet. What this means is that 
not only does the pallet regulate the 
width of each frame and bay, but 
also the thickness of the beam as 
each decrease in thickness is the 
depth of a pallet. 

The entryway greets users, becom-
ing a transition area from the out-
doors and the interior of the station. 
The exterior of the station is clad 
in vertical bands of wood, which 
acts as a rain screen for the struc-
ture. The vertical boards make the 
station appear taller with out ex-
tending into the tree canopies. The 
plinth runs the entire length of the 
structure to lift the station above 
the ground plain in order to account 
for accumulation of snow. The win-
dow extends the perceived interior 
space of the station, and also allows 
for the expansion of the station if 
needed.
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dEsIgnIng a Wall:
aPPlIEd
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calculaTion of u-ValueS:

These U-values are calculated for 
the winter condition on the exteri-
or. Since there is a large amount of 
glazing, one of the main features of 
the facade is the movable insulation 
panels for nighttime insulation. 

To the left is each of the wall section 
conditions for both when the insula-
tion is present over the wall, or over 
the window at both a stud and insu-
lation cavity.

Wall Section 1 is the wall assembly 
at each wall stud. Wall Section 2 is 
the wall assembly over the cavity in-
sulation, and Wall Section 3 is at the 
main glazing over the south facade.

These sections are taken from the 
south-facing facade with glazing. 
The other facades are reflective of 
wall section 1 or wall section 2 with-
out external insulation panels, but 
with rigid insulation under the Wood 
Drop Siding.

Wall Section 2: With Insulation

PR
O

D
U

C
ED

 B
Y 

A
N

 A
U

TO
D

ES
K

 E
D

U
C

A
TI

O
N

A
L 

PR
O

D
U

C
T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PR
O

D
U

C
ED

 B
Y A

N
 A

U
TO

D
ESK

 ED
U

C
A

TIO
N

A
L PR

O
D

U
C

T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PR
O

D
U

C
ED

 B
Y 

A
N

 A
U

TO
D

ES
K

 E
D

U
C

A
TI

O
N

A
L 

PR
O

D
U

C
T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PR
O

D
U

C
ED

 B
Y A

N
 A

U
TO

D
ESK

 ED
U

C
A

TIO
N

A
L PR

O
D

U
C

T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PR
O

D
U

C
ED

 B
Y 

A
N

 A
U

TO
D

ES
K

 E
D

U
C

A
TI

O
N

A
L 

PR
O

D
U

C
T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PR
O

D
U

C
ED

 B
Y A

N
 A

U
TO

D
ESK

 ED
U

C
A

TIO
N

A
L PR

O
D

U
C

T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Wall Section 1: At Stud

Wall Section 3: At Window
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calculaTion of u-ValueS:

To the left is the continuation ob-
taining the area-weighted average 
U-value.
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SecTion ThRough WindoW:

As mentioned  before, the section 
incorporates pallets both as a struc-
tural and as an aesthetic reclaimed 
material.
 
To the left is the section through the 
glass facing southeast, towards the 
lake. This section is the prototypical 
section for the module that can be 
repeated to make a series of struc-
tures along the pond’s edge.

Since each module is an extrusion 
of a bay system, each bay must be 
fastened to each other. The sketch-
es above show possible methods of 
connecting the bays together, either 
with a stud, spline, or stud with a 
thermal break.
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Ranger Station Section Through Window
Scale:        
          0         18”       36”         54”       72”                  

lEgEnd

A   Pallet
B   Wooden Exoskeleton
C   Concrete Retaining Wall
D   Operable Louvers

E   Skylight
F   Fixed Louvers
G   Pallet Brace
H   Pond

I    Hinge Bracket
J   Structural Concrete
K   Insulation
L   Finished Concrete Layer

Possible Methods of Joining Bays
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acknoWlEdgmEnts

an ItEratIon on a thEmE                                                         

The RangeR STaTion aT PandaPaS Pond: inhabiTing an edge

This project is an iteration of how I try to engage with architecture. As such I have had the 
continued support of many people who continue to make my education possible. 

I wish to thank my studiomates, who without their presence, design would be a quiet and 
sullen place. To learn  with and from others is a privilege that made studio a wonderful expe-
rience. I wish the best of luck to us all as we move forward into the future. Their support has 
allowed me to engage with architecture at full-scale while enjoying the presence of others.


