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ZĞƐĞĂƌĐŚ�н��ƉƉůŝĐĂƟŽŶ�ͮ ��ƵƐ�̂ ŚĞůƚĞƌ�
Prototypes for the Sonoran Desert
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ďƵƚ�ŚĂǀĞ�ďĞĐŽŵĞ�ŵĂŐŶĞƚƐ�ĨŽƌ�ŚŽŵĞůĞƐƐ�ƉĞŽƉůĞ�ƐĞĞŬŝŶŐ�ƌĞƉƌŝĞǀĞ�ĨƌŽŵ�ƚŚĞ�ŝŶƚĞŶƐĞ�ŚĞĂƚ�ĂŶĚ�ƐŽůĂƌ�

ĞǆƉŽƐƵƌĞ͖�ƚŚĞƌĞďǇ�ĚŝƐƉůĂĐŝŶŐ�ďƵƐ�ƉĂƚƌŽŶƐ͘�dŚĞ�ƐŚĞůƚĞƌƐ�ŚĂǀĞ�ĨĂůůĞŶ�ǀŝĐƟŵ�ƚŽ�ƚŚĞ�ƐĂŵĞ�ǀĂŶĚĂůŝƐŵ�

that is endemic to their surrounding neighborhoods.  

Christopher D. Trumble
hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƌŝǌŽŶĂ
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Shade and a Spot to Sit

Nothing 

Easy to Find

Not Crowded Often

The Bus Stopping

Information on the Bus Routes
Desert Landscape

Interaction With Other People

They Look Nice

“When it Rains/Sunny, They Sorta Protect You”

The Artistic Ones
The Security

Nice Place to Sit and Wait

“It Is What It Is...”
The Advertisements

“Meeting a Cute Guy, Which is Like 3 in a Million!”

People Watching

Air Vents
Shade From Trees

Doesn’t Protect From
Rain or Shine

Dirty Atmosphere

Not Enough Seats 

“People Not Taking the Bus at the Bus Shelters”
Lack of TPD

Harassment by TPDThe Benches 
“We’re Drenched During the Monsoons”

Nothing 

Hot Benches

“Benches out in the middle of nowhere
Without Shade or Water”

& Routes

Everything

Too Hot

“No Shade Protection after 2:00PM”

No Water Fountains

Uncomfortable

“Some are Remote & Sketchy”

an expansive horizontal roof is employed to pro-
tect occupants from direct and diverted rain water, 
and provide shade from the mid day sun

vertical surfaces provide shade from the morning 
and afternoon sunsolar powered led lighting for occupant security 

and use accessible seating area is located nearest the 
street such that the driver can quickly acknowledge 
riders in need of assistance, ensuring the bus stops 
at the proper location for ramp deployment  

narrow return wall serves as an armature for the 
integral trash receptacle and route maps, and pro-
vides additional shade

wall facing the street is rendered as a structural 
louver, geometrically calibrated to maximize morn-
ing or afternoon shade between the equinoxes while 
maximizing visibility between the bus rider and driver, 
the wall is offset from the base shelter to maximize 
shade for critical seasons and times 

the shelter orientation, relative to the street, 
optimizes the visibility between shelter occupants 
and bus driver during the bus approach

integral trash receptacle and bike racks 
reduce site congestion and blight 

The bus shelter prototype project is a 
design-build challenge undertaken by a 
fifth-year research studio in the School 
of Architecture at the University of Ari-
zona. The studio was charged with de-
signing and constructing an adaptive 
modular system for regionally specific 
bus shelters.  The region is subject to 
seasonally high temperatures and 
intense sunlight; extreme environ-
mental conditions that inhibit broad 
utilization of the current bus shelter 
network. The studio was conceived to 
be analogous to professional practice; 
design directed by original research.g 
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R E S E A R C H   +   A P P L I C A T I O N   |   a   p r a c t i c e   p e d a g o g y
Bus Shelter Prototypes for the Sonoran Desert 

Studio participants conducted over 
100 rider surveys and 30 video in-
terviews. The transit-dependent rid-
ers presented unique insight into the 
culture, successes and failures of the 
public transportation system.  They 
verified our speculation that solar 
exposure was most critical and that 
existing shelters almost universally 
failed in this regard.   Riders also ex-
pressed unanticipated and passion-
ate concern regarding the inadequate 
protection from direct and diverted 
rain water. The students found the 
riders to be engaging and tolerant.s
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The prototypical designs are com-
prised of three planes calibrated to 
maximize morning and afternoon 
shade, for four seated occupants, be-
tween the vernal and autumnal equi-
noxes. One plane is parametrically 
designed as a structural louver that 
enables visual contact between the 
occupants and the bus driver while 
maximizing shade.  The shelters are 
strategically angled to further en-
hance visibility.  Each shelter adheres 
to a two foot ergonomic/material 
module and is equipped with integral 
bike racks, trash bin, and route maps.d
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Studio participants surveyed the 
eight common types of bus shelters 
adopted by the local transportation 
authority.  Each type was surveyed, 
documented and digitally modeled; 
then evaluated in terms of location, 
orientation, program features, ac-
cessibility, driver/rider visibility, solar 
performance, water shed, materials 
and method of construction. Studio 
participants also considered global 
precedents with an emphasis on en-
vironmental specificity. Other munici-
palities consider their respective ex-
treme conditions in bus shelter design.    p
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Equinox:

NN

Winter:

A   Corrugated Sheet Steel

B   Steel Channel

C   Welded Scupper [steel plate + 2”x2” square tube steel]

D   2” x 2” square tube steel

E   1/8” steel angle

F   Extruded Metal Mesh

G   2” x 4” square tube steel

H   Folded Steel Plate

 I   Wood Slats

J   2” x 6” square tube steel

K   Steel Plate

L   Folded Steel Plate Gutter

M   Steel tube

N   ?

O   Roof Joint Band

P   1/4” Thermoclear

Q   Aluminum tube cross beam

R   Custom steel tube

S   1” x 1” square tube steel

T   Screen foot anchor

U   5” D steel tube

V   Plastic composite bench support

W   Steel plate seat dividers

X   Plastic composite members

Y   Advertisement housing

Z   Formed steel channel
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The first activity challenged students 
to assess the conditions of the local 
bus shelter network by first person 
experience; to define the problem 
in preparation for design.  The ride-
the-bus experience took place on 
an afternoon in late August; the sky 
was clear, the sun was intense and 
the high temperature was 106 de-
grees Fahrenheit, a typical summer 
day. The journey was scheduled to 
last approximately 3 hours, included 
5 transfers and was coordinated to 
maximize the experience of diverse 
bus stop types.  It lasted 4.5 hours. e
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Four prototypical shelters were  fab-
ricated and installed by the studio 
participants.  All four shared a com-
mon structural system consisting 
of two panels, roof and wall,  made 
of steel tubes; and a third louvered 
wall rendered as plasma-cut struc-
tural egg-crate. All material acquisi-
tion and fabrication was done by the 
students; welding was performed 
under the supervision of a profes-
sional certified welder. The struc-
tural panels were pre-fabricated 
in the school’s material labs then 
transported and assembled on site.  fa
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The new prototypical system design 
was adapted to site conditions rep-
resenting the four cardinal orienta-
tions and resulted in the construction 
of four shelters. Four sites were se-
lected from the bus network’s 2252 
stops. Each of the four shelters utiliz-
es a different cladding system; corru-
gated galvalume, graffiti resistant fun-
dermax, painted cement board and 
mild sheet steel.  Some of the wall 
and ceiling cavities are insulated to 
minimize heat transfer, others func-
tion as porous rain screens. Credits: 
faculty Chris Trumble studio partici-
pants Emily Akaba, Dani Alvarez, Sean 
Bollinger, Paul Frederickson, Romiar 
Karamooz, Erik Luhtala, Stephanie 
Mason, Virginia Munson, Reid Olson, 
Valerie Pellet, Steven Rosier, Evan 
Shallcross, Cathy Thompson, Kevin 
Turner , Sean Vanderwall drachman 
institute Katie Gannon, Peter McBride 
tucson department of transportation 
Tom Fisher,  Davita Mueller, structur-
al James Galvin, TLCP Structural Inc. 
volunteers: Cruz Crawford, Stephen 
Elliot, David Koenst, Jason Kosmicki, 
Kevin Moore, Joe Miranda, Luis Qui-
jada, Kelly Rehm, and Ben Thilgesp
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Students learned about social re-
sponsibility, problem definition and 
evidence based design through work-
ing with the transit-dependent user 
group; recording their stories, insights 
and opinions.  They demonstrated the 
potential value of architectural design 
through place specific performance 
based environmental design. The 
shelters are located in low-income/
high-stress areas that are prone to 
vandalism. Maintenance is under-
funded and the expansive surfaces 
introduced for solar mitigation have 
become canvases attracting graffiti.c
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“if it’s raining, I likely won’t go anywhere because I 
have to take the bus and the bus stops don’t protect 

me, they have lots of holes”

“I hate the concrete benches, we live in Tucson one 
of the hottest places in the world, I wear shorts, con-

crete burns when you sit down” 

“I’ll stand behind a tree nearby and wait for the bus 
and hope the bus won’t miss me - I have missed the 

bus multiple times”

“one of the best things about riding the bus is if some 
random cute guy walks by”

“you’ve got to have a schedule with you at all times, if 
not your gonna be screwed - they need to put sched-

ules at the bus stops so people can see what 
time it comes”

“it was 110 degrees, I saw an old lady, I felt so bad 
for her, she looked like she was not going to make 

it, I offered her a ride, she was afraid of strangers, I 
prayed for her, it was a bad situation, that’s not the 

only time I’ve seen that - I suffer sometimes too” 

“we need shade and maybe a water fountain so 
people don’t die out there”

family waiting for bus in the shade, behind the bus shelter shelter type with frontal shade lacks accessible seating “art shelter” fails to offer protection from the sun 58.9% of 2252 local bus stops lack shelter

ENVIRONMENTAL PERFORMANCE is excellent, but 
attracts HOMELESS PEOPLE seeking reprieve from 
the INTENSE AFTERNOON SUMMER SUN, preventing 
bus riders from utilizing the shelters.  

Forty foot high MESQUITE TREE was toppled during a 
seasonal rain storm landing directly on the bus shel-
ter.  The shelter was UNSCATHED; the structural 
engineer remarked “we thought these shelters were 
HELL FOR STOUT, but now that one has been LOAD 
TESTED we are certain”. 

The east facing shelter was REPAINTED BLUE by the 
city,  because the adjacent neighbor complained that 
the intense afternoon SUNLIGHT REFLECTED off the 
shelter and through his window; effectively PAINT-
ING his KITCHEN YELLOW, a color he doesn’t like.

A local architect who regularly passes this shelter at 
night remarked “it looks like THEY HOLD RAVES 
THERE on weekends, must be the proximity of the 
LIQUOR STORE.”  GRAFFITI is problematic; despite
being clad with graffiti resistant material 
(Fundermax) the city repainted the shelter PARK 
SERVICE  BROWN,  which   is   now   peeling   off.

NORTH facing shelter SOUTH facing shelter EAST facing shelter WEST facing shelter


