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Site - University of Nevada, Reno

ÅEarthquakes
ÅGusts from the Sierra Nevada
ÅLarge Diurnal Temperature 
Variation
ÅCactus Collection
ÅSlope

Challenges

Advantages

ÅMid-Campus Location 
ÅViews to South Campus
ÅAbundant sun



Site - University of Nevada, Reno



Emphasizes on how 
technology and nature 
intertwine for fostering 
sustainability and the 
interaction it aids to provide

Goals:
ÅSustainability Tech 
Integration

Big Idea

PIXEL



Cwha .¦L[5¦LbDΩ{ {h¦¢I²9{¢ C!4!59Υ 
JANUARY 21-DECEMBER 21 AT 1PM Summer Solstice

Sun Angle=  73.9°

Winter Solstice
Sun Angle=  27°

Sun Study



Level: -мсΩ-лέ
IŜƛƎƘǘΥ мсΩ-лέ-нсΩ-лέ

Bathrooms
MEP
Storage
Café
Large Classrooms
Auditorium
Vertical Cores

N

осΩ-сέ

нуΩ-сέ нуΩ-лέ нтΩ-фέ нтΩ-фέ

соΩ-пέ

рсΩ-лέ

Floor 1



N

[ŜǾŜƭΥ лΩ-0έ
IŜƛƎƘǘΥ млΩ-лέ

MEP
Storage
Interaction Areas
Seminar Rooms
Small Classrooms
Vertical Cores
Instructional Labs
Server Room
Student Office Area

Floor 2
олΩ-лέ тлΩ-лέ

нсΩ-лέ

нрΩ-рέ

омΩ-нέ



N

Level: +моΩ-0έ
IŜƛƎƘǘΥ  фΩлέ-ммΩлò

Bathroom
MEP
Storage
Faculty Offices
Interaction/Lounge Areas
Vertical Cores

олΩ-лέ
тлΩ-лέ

р Ϫ млΩ-лέ

Floor 3



Section AA

Section BB

мнфΩ-уέ опΩ-лέ

фΩ-лέ

млΩ-сέ

мсΩ-лέ

опΩ-уέ

ммсΩ-лέ

руΩ-мέ

ммсΩ-лέ



North Façade 

South Façade 



West Façade 

East Façade 



(A)

(B)

A. Concrete wall that 
works in openings 
according to structural 
capacity

B. Pre-fabricated module 
photovoltaic, glass 
panels which would 
capture solar energy

(A)

(B)

Façade 



Nano-Gel Windows Eco Insulating Glass Triple Glazed Window

Possible Glass Materials 



First Floor Entrance



Second Floor Interaction Area 



Second Floor Student Area 



Steel

Floor 1
ÅRetaining Wall
Åмсέ {ǇǊŜŀŘ ŦƻƻǘƛƴƎ
Åуέ {ƭŀō ƻƴ ƎǊŀŘŜ

Floor 2 & 3
Åп ѹέ b² н±[Lмс ƳŜǘŀƭ ŘŜŎƪ 

руΩ-лέ ртΩ-лέ

ртΩ-лέ

омΩ-сέ

Loads

Dead: self weight+ MEP 85 psf

Live: corridors 100 psf

EQ:base shear 538 kips

Wind: basicwind speed 100 mph



Floor 1 footprint
Floor 2
Floor 3

Cantilevers

Steel



нсΩ-лέ ŎŀƴǘƛƭŜǾŜǊ 
ǎǳǇǇƻǊǘŜŘ ōȅ ррΩ-сέ 
auditorium  span

мпΩ-лέ ǎƛŘŜ 
cantilever attached 
ǘƻ нсΩ-лέ ŎŀƴǘƛƭŜǾŜǊ

Challenge Areas

View 
from top 

View from under-side 
of slab

Floor 2

ртΩ-лέррΩ-сέ мпΩ-лέ

нсΩ-лέ

Steel ðLoad Path



Floor 2

Columns

W12x 65
W14x 170

Beams

W14x 38
W18x 50

Challenges

W24x 84 Auditorium-span 
W36x 182 Cantilever beams
W36x 247 Transfer girder

Steel

руΩ-лέ ртΩ-лέ

ртΩ-лέ

мпΩ-лέ

нпΩ-лέ

омΩ-сέ

нсΩ-лέ



Typical

Concentrically Braced 
Frames - HSS 6x6x1/2

руΩ-лέ ртΩ-лέ

ртΩ-лέ

мпΩ-лέ

нпΩ-лέ

омΩ-сέ

нсΩ-лέ

Steel ðLateral System



Auditorium & Cantilever Solution

Fully restrained moment connections
No roof live load
ҟ LL of cantilever tip~ 0.76 in

W14x 170 columns
W36x 182 cantilever beams
Floor 2 to roof column

омΩ-сέ нсΩ-лέ

олΩ-лέ

олΩ-лέ

Steel ðLateral System



сΦрέ

мпέ

сΦрέ

муέ

сΦрέ

мпέ

Beams

оΦрέ

нпέ

уέ

сΦрέ

муέ

Girders

нпέ

тΦрέ

Steel

осέ



нсΩ-лέ ŎŀƴǘƛƭŜǾŜǊ 
ǎǳǇǇƻǊǘŜŘ ōȅ ррΩ-сέ 
auditorium  span

Floor 2 to roof 
columns

мпΩ-лέ ǎƛŘŜ ŎŀƴǘƛƭŜǾŜǊ 
ŀǘǘŀŎƘŜŘ ǘƻ нсΩ-лέ 
cantilever

ртΩ-лέррΩ-сέ
мпΩ-лέ

нсΩ-лέ

Challenge Areas

Floor 2

Concrete ðLoad Path

View 
from top 

View from under-side 
of slab



Loads

DeadΥ мпέ ǎƭŀō b²/ Ҍ a9t170 psf

Live: corridors, reduced 82 psf

EQ:base shear 1048 kips

Wind: basicwind speed 100 mph

Floor 1

ÅRetaining Wall
Åмсέ {ǇǊŜŀŘ ŦƻƻǘƛƴƎ
Åуέ {ƭŀō ƻƴ ƎǊŀŘŜ

руΩ-лέ ртΩ-лέ

ртΩ-лέ

омΩ-сέ

Concrete



Floor 2

Gravity

млέ tǊŜ-Stressed Flat Slab
мнέȄмнέ tŜǊƛƳŜǘŜǊ ŎƻƭǳƳƴǎ
мпέȄмпέ LƴǘŜǊƛƻǊ ŎƻƭǳƳƴǎ
нпέȄпуέ {ǇŀƴŘǊŜƭ ōŜŀƳǎ

Lateral

млέ {ƘŜŀǊ ²ŀƭƭ

Challenges

нпέȄпуέ /ŀƴǘƛƭŜǾŜǊŜŘ ōŜŀƳǎ
нпέȄнпέ !ǳŘƛǘƻǊƛǳƳ ϧ

Cantilevered beams
Perforated Shear Wall

руΩ-лέ ртΩ-лέ
мпΩ-лέ

омΩ-сέ

нсΩ-лέ

Concrete

нпΩ-лέ

ртΩ-лέ



Floor 3

Gravity

млέ tǊŜ-Stressed Flat Slab
мнέȄмнέ tŜǊƛƳŜǘŜǊ ŎƻƭǳƳƴǎ
мпέȄмпέ LƴǘŜǊƛƻǊ ŎƻƭǳƳƴǎ
нпέȄпуέ {ǇŀƴŘǊŜƭ ōŜŀƳǎ

Lateral

млέ {ƘŜŀǊ ²ŀƭƭ

Challenges

нпέȄпуέ /ŀƴǘƛƭŜǾŜǊŜŘ ōŜŀƳǎ
нпέȄнпέ .ŜŀƳǎ
Floor 2 to Roof columns

мпΩ-лέ

омΩ-сέ

нсΩ-лέ

ртΩ-лέ

нпΩ-лέ

руΩ-лέ ртΩ-лέ

Concrete



пуέ ŘŜŜǇ ōŜŀƳǎ

нпέ ŘŜŜǇ ōŜŀƳǎ

млέ ǘƘƛŎƪ ǎƘŜŀǊ ǿŀƭƭ

MEP primary ducts

Section BB

Section AA

Concrete



MEP Distribution

Chilled Beam System coupled 
with Geo-Thermal Central Plant

MEP rooms
Primary Ducts
Secondary Ducts



Soil Profile

пΩ

Ϥ мслΩ

Soil Profile applies to the low of the slope

нуΩ

нтΩпнΩ



Site Area 3.6acres

Crane Space 2 locations

JIT delivery 
sites

5150 SF

Excavation 
Storage

700 CY

Assembly 
Fabrication

12000 SF

Recycling& 
Waste Control

6x20 CY bins

Parking 50-55 spots

Site Trailers 1000SF

Restrooms 4 Units

Heat Relief
Area

400 SFCactus Gardens Building Footprint

15th St

Site Plan



Duration: 365 days
Critical Path

Milestone

Schedule Budget

EXC

RE

FIN



Vertical Core

Erection Sequence



Milestone 1: 
Excavation 
Complete

Jun 7, 2015

Milestone 2: 
Rammed Earth 

Finished

Oct 5, 2015

Milestone 3: 
Building 

Complete

May 19, 2016

Milestones



Emphasizes on the feeling 
of inhabiting the areas in 
between

Goals:
ÅCirculation
ÅCampus Connectivity
ÅDaylight Interaction
ÅEncourage 
Pedestrian Use

Big Idea

άwƛŘƎŜέ ǘƻ .ǊƛŘƎŜ



Cwha .¦L[5¦LbDΩ{ {h¦¢I²9{¢ C!4!59Υ 
JANUARY 21-DECEMBER 21 AT 1PM Summer Solstice

Sun Angle=  73.9°

Winter Solstice
Sun Angle=  27°

Sun Study



Bathrooms
MEP
Storage
Large Classrooms
Auditorium
Vertical Cores
Server Room

Level: -олΩ-лέ
IŜƛƎƘǘΥ мсΩ-лέ

N

Floor 1
мллΩ-0έ

мллΩ-0έ

олΩ-6έ



Bathroom
MEP
Storage
Interaction Areas
Seminar Rooms
Small Classrooms
Vertical Cores

Instructional Labs

Student Office Area

Tech Support

Level: -млΩ-лέ
IŜƛƎƘǘΥ мнΩ-лέ

N

Floor 2
омΩ-0έ

пнΩ-6έ

нлΩ-0έ омΩ-0έ

млΩ-уέ

мтΩ-лέ

млΩ-оέ

мтΩ-лέ

моΩ-лέ

мнΩ-сέ



Bathroom
MEP
Storage
Faculty Offices
Interaction/Lounge Areas
Vertical Cores
Department Chair Office
Senior Administrative 

Assistants

Level: лΩ-лέ
IŜƛƎƘǘΥ млΩ-лέ

N

плΩ-лέ

плΩ-лέ

мллΩ-0έ
Floor 3



Section AA

Section BB

нлΩ-лέ

млΩ-лέ

мллΩ-лέ

мнΩ-лέ

мнΩ-лέ

сΩ-лέсΩ-лέ

мпнΩ-лέ

онΩ-нέ



North Façade 

South Façade 



East Façade 

West Façade 



Main Stairway/Interaction Area

нлΩ-0έ

ууΩ-0έ



Second Floor Interaction Area



Second Floor Classroom



Façade Development

Façade arrangement Façade without exposed structure

Façade with exposed structure



Floor 1
ÅRetaining Wall
Åолέ {ǇǊŜŀŘ ŦƻƻǘƛƴƎ
Åуέ {ƭŀō ƻƴ ƎǊŀŘŜ

Floor 2 & 3
Åп ѹέ b² о±[Lмф ƳŜǘŀƭ ŘŜŎƪ 

Loads

Dead: self weight+ MEP 95 psf

Live: corridors 100 psf

EQ + soil:base shear 4000 kips

Wind: basicwind speed 100 mph

онΩ-лέ

Steel A
срΩ-сέ

ппΩ-лέ

нфΩ-оέ

нтΩ-фέ



Challenges

Beams

Columns
W12x 45
W14x 233
W14x 159

W12x 26
W12x 30
W18x 40

W24x 250  Auditorium-Span bms
W27x 122  Perimeter Brace bms
I{{ млȄ млȄ ҆ {ƭŀƴǘŜŘ ŜƭŜƳŜƴǘǎ

Steel A
Floor 2

ппΩ-лέ

ноΩ-оέ

нлΩ-фέ

онΩ-лέ

нлΩ-сέ

нфΩ-лέ

ооΩ-сέ нуΩ-лέ



Challenges

Beams

Columns
W12x 45
W14x 233
W14x 159

W12x 26
W12x 30
W18x 40

W24x 250  Auditorium-Span bms
W27x 122  Perimeter Brace bms
I{{ млȄ млȄ ҆ {ƭŀƴǘŜŘ ŎƻƭǳƳƴǎ
I{{ млȄ млȄ ҆ tŜǊƛƳŜǘŜǊ ōǊŀŎŜǎ

Steel A
Floor 3ооΩ-сέ

ппΩ-лέ

ноΩ-оέ

нлΩ-фέ

онΩ-лέ

нлΩ-сέ

нфΩ-лέ

нуΩ-лέ



Cantilever Solution

ÅPerimeter Trusses integrated into the façade
ÅI{{ млȄ млȄ  Ȅ ҆ ŘƛŀƎƻƴŀƭǎ
ÅInterior cross bracing for lateral support

Steel A

Floor 3

Floor 2

Floor 1



Cantilever Load path

Steel A

Floor 3

Floor 2

Floor 1



Floor 2 & 3

Lateral
млέ {ƘŜŀǊ ²ŀƭƭ
HSS cross braces

срΩ-сέ

ппΩ-лέ

нфΩ-оέ

нтΩ-фέ

Floor 1
ÅRetaining Wall
Åолέ {ǇǊŜŀŘ ŦƻƻǘƛƴƎ
Åуέ {ƭŀō ƻƴ ƎǊŀŘŜ

Åп ѹέ b² о±[Lмф ƳŜǘŀƭ ŘŜŎƪ 

Loads

Dead: self weight+ MEP 95 psf

Live: corridors 100 psf

EQ + soil:base shear 4000 kips

Wind: basicwind speed 100 mph

онΩ-лέ

Steel B



12x 26
12x 30

Columns
12x 45
14x 120
14x 159

Beams

Challenges

24x 250  Auditorium-Span beam
21x 122  Cantilever tie-back beams
HSS 4- ½ x 4 ½ x ¼  Slanted Columns

Lateral
млέ {ƘŜŀǊ ²ŀƭƭ
HSS cross braces

Steel B
Floor 2

ппΩ-лέ

нлΩ-фέ

онΩ-лέ

нлΩ-сέ

нфΩ-лέ

ооΩ-сέ нуΩ-лέ

ноΩ-оέ



Steel B

W12x 26
W12x 30

Columns
W12x 45
W14x 120
W14x 159

Beams

Challenges

W24x 250  Auditorium-Span beam
W21x 122  Cantilever tie-back bms
HSS 4- ½ x 4 ½ x ¼  Slanted columns

Lateral
млέ {ƘŜŀǊ ²ŀƭƭ
HSS cross braces

Floor 3

ппΩ-лέ

нлΩ-фέ

нлΩ-сέ

нфΩ-лέ

ноΩ-оέ

онΩ-лέ ооΩ-сέ нуΩ-лέ



Slanted Column 
Frames resist both 
lateral loadsand 
cantilever loads 

Steel B ðLoad Path



Cantilever Solution

4 slanted-column frames
No roof live load
ҟ LL of cantilever tip: (1) мΦмнέ όғ[κосл Ґ мΦпнέύ

όнύ  лΦтрέ όғ[κослҐ лΦфтέύ 

W14x 120 columns
W21x 122 Cantilever beams
HSS 4- ½x 4-½x ¼ Slanted columns

(1)

(2)

Steel B ðLoad Path

олΩ-лέ

нмΩ-рέ

млΩ-сέ

ϤмуΩ-тέ



MEP Distribution

Chilled Beam System coupled 
with Geo-Thermal Central Plant

MEP rooms
Primary Ducts
Secondary Ducts



Soil Profile

Soil Profile applies to the low of the slope

30ô

4ô



Cactus Gardens Building Footprint

Site Area 3.6acres

JIT delivery 
sites

5150 SF

Heat Relief
Area

400 SF

Parking 50-55 spots

Assembly 
Fabrication

12000 SF

Site Trailers 1000SF

Restrooms 4 Units

Recycling& 
Waste Control

6x20 CY bins

Crane Space 2 locations

Site Plan



Duration: 365 days

Critical Path
Milestone

Schedule Budget

EXC

RF
FIN



Floor 1

Floor 2 Floor 3
Vertical Core

Main Staircase

Erection Sequence



Milestone 1: 
Excavation 
Complete

Jul 23, 2015

Milestone 2: 
Water tight

Dec 8, 2015

Milestone 3: 
Building 

Complete

May 19, 2016

Milestones



In-situ Concrete Steel Rammed Earth

Construction Method Comparison


