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A geographically distributed, multicultural, interdisciplinary, integrated, design team.
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TEAM PROCESS
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Brainstorming:

Motivating each other:

Communication process and tools:



TEAM PROCESS
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The advantages of visual  contact ςusing icons:

Helping each otherin
difficult situations. Health andexercise

are important!
Gettingto know each other.



THE DESIGN CHALLENGE

Goals:

ïIntegrated Design Solution

ïDesign to meet local needs

ïHealthy Building Challenge

ïInnovation

ïSustainability Target Value

ïMost Total Value for Client
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Bright

Active

Fun

Comfy

Clean

άL ǿŀƴǘ ŀ ōǳƛƭŘƛƴƎ ǘƘŀǘ ŀƭƭƻǿǎ ƳŜ ǘƻ ōŜ ƘŜŀƭǘƘȅέ
- Maria Frank (Owner)
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Waste 

Treatment

Organic

Local
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Interaction
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WATER
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LIGHT
FITNESS

COMFORT

MIND

HEALTHY BUILDING
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THE SITE
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Puerto Rico

San Juan

University of

Puerto Rico



SITE & CLIMATE DATA
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!ǾŜǊŀƎŜ aƻƴǘƘƭȅ wŀƛƴŦŀƭƭ Ґ пΦтέ

Consistently Warm Temperatures Year Around

Zero Heating Degree Days



SITE & CLIMATE DATA

Relative Humidity: 65% - 90%

Soil Conditions:
Medium to very stiff, clayey

Water Table: 17 Feet

Earthquake Risk Category: III
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CONNECTIONS

INTERACTION

DYNAMIC

MIND

SOCIAL

PHYSICAL

CONCEPT 1: THE NEURON



VISUAL REPRESENTATIONARCH



THE NEURON ON SITE ARCH

/ǊŜŀǘŜǎ ŀ άƘǳōέ ŦƻǊ University activity.  

Main 
Surrounding

Buildings  

Secondary 
Surrounding

Buildings  

Student 
Circulation
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The Neuron



CONCEPT DEVELOPMENTARCH

The Neuron:
Establishing connections that promote:

Health
Collaboration
Value 
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GROUND FLOOR ARCH
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FIRST FLOOR ARCH
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SECOND FLOOR ARCH
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THIRD FLOOR ARCH
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SECTIONS ARCH
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SECTIONS ARCH
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FACADE ARCH
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INTEGRATION ARCH
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ÅBig Idea

ïhǊƎŀƴƛŎ bŜǳǊƻƴ CŀœŀŘŜ 

ïCollaboration spaces

ÅDisciplines

ïInternal Exposed Structure

ïPre-CŀōǊƛŎŀǘŜŘ CŀœŀŘŜ 

ïNatural Ventilation

ÅGoals

ïSwinerton:

ÅRamp

ÅNatural lighting 

ïDPR:

ÅAuditorium/Theatre

Å/ŀŦŞ

ÅInovation



BUILDING LOADS
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SE

Concrete structure: Live loads:

Steel structure:

Dead 
(main)

Dead 
(auditorium)

Dead 
(cantilever)

95 80 85

Use Uniform psf

Office 50

Classroom 40

Lounge 80

Auditorium 100

Lab 100

Assembly area 60-100

Corridor 80-100

Storage 150-250

Stairs 100

Roof 40

Dead 
(main)

Dead 
(auditorium)

Dead 
(cantilever)

100 90 95



Seismic loads: Base Shear = 729 kips

Wind loads: Soil profile: Bearing capacity = 5000 psf

Hurricane season with
high winds from NE.

High season is from
August till October.
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STRUCTURAL SITE CONDITIONSSE

365kips

122kips

243kips

Risk Category й:    Ss = 0.974 g
S1 = 0.378 g
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сΩ

ммΩMedimum to Very Stiff Clayey Soil

Excavation: 11 feet

Water table: 17 feet



STRUCTURAL SOLUTIONS
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SE

Reinforced Concrete Steel

ммсΩ

офΩ

муΩ

ппΩ

ммсΩ

офΩ

муΩ

ппΩ

муΩ ŎŀƴǘƛƭŜǾŜǊ ƻƴ ǘƘŜ ŜƴǘƛǊŜ ǎƛŘŜслΩ ƭƻƴƎ ǎǇŀƴ ƛƴ ǘƘŜ ŀǳŘƛǘƻǊƛǳƳ



FOUNDATION
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SE

Foundations are the same for both structural solutiuons.

ммΩ

нΩ-сΩΩ

мΩ

Thickened flat plate under 
the columns to avoid 
puncturing the mat.

Small retaining walls instead 
of columns where needed.

Typical depth of the mat to offer 
enough support on Stiff Clayey Soil.

Foundation above the 
water table: no need for 

drainage!



CONCRETE - FIRST FLOOR
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SE

shear walls

нлέ Ȅ млέ ŎƻƭǳƳƴ

нпέ Ȅ мнέ ŎƻƭǳƳƴ

муέ Ȅ муέ ŎƻƭǳƳƴ

мсέ ƛƴǾŜǊǘŜŘ ¢ ōŜŀƳ

мсέ Ȅ млέ ōŜŀƳ



CONCRETE - SECOND FLOOR
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SE

shear walls

20ò x 10ò column

24ò x 12ò column

18ò x 18ò column

16ò inverted T beam

16ò x 10ò beam

24ò x 12ò beam



CONCRETE - THIRD FLOOR
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SE

shear walls

нлέ Ȅ млέ ŎƻƭǳƳƴ

нпέ Ȅ мнέ ŎƻƭǳƳƴ

муέ Ȅ муέ ŎƻƭǳƳƴ

мсέ ƛƴǾŜǊǘŜŘ ¢ ōŜŀƳ

мсέ Ȅ млέ ōŜŀƳ

нпέ Ȅ мнέ ōŜŀƳ

онέ Ȅ мсέ ǇƻǎǘǘŜƴǎƛƻƴŜŘ 
beam



CONCRETE - ROOF
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SE

shear walls

нлέ Ȅ млέ ŎƻƭǳƳƴ

нпέ Ȅ мнέ ŎƻƭǳƳƴ

муέ Ȅ муέ ŎƻƭǳƳƴ

мсέ ƛƴǾŜǊǘŜŘ ¢ ōŜŀƳ

мсέ Ȅ млέ ōŜŀƳ

нпέ Ȅ мнέ ōŜŀƳ

онέ Ȅ мсέ ǇƻǎǘǘŜƴǎƛƻƴŜŘ 
beam



VERTICAL LOAD PATHS
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SE

Double tee prefabs:

loads

tension

compression



LATERAL LOAD PATHS SE

loads

tension

compression

31

ground reaction



STEEL - FIRST FLOOR
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SE

shear walls

W 12 x 45 column

W 14 x 53 column

нΩ Ȅ нΩ ǘǊǳǎǎ ŎƻƭǳƳƴ

W 12 x 58 beam

W 14 x 68 beam



STEEL - SECOND FLOOR
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SE

shear walls

W 12 x 45 column

W 14 x 53 column

нΩ Ȅ нΩ ǘǊǳǎǎ ŎƻƭǳƳƴ

оΩ ŘŜŜǇ ǘǊǳǎǎ ōŜŀƳ 

W 12 x 58 beam

W 14 x 68 beam



STEEL - THIRD FLOOR
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SE

shear walls

W 12 x 45 column

W 14 x 53 column

нΩ Ȅ нΩ ǘǊǳǎǎ ŎƻƭǳƳƴ

оΩ ŘŜŜǇ ǘǊǳǎǎ ōŜŀƳ 

рΩ ŘŜŜǇ ǘǊǳǎǎ ōŜŀƳ 

W 12 x 58 beam

W 14 x 68 beam



STEEL - ROOF
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SE

shear walls

W 12 x 45 column

W 14 x 53 column

нΩ Ȅ нΩ ǘǊǳǎǎ ŎƻƭǳƳƴ

оΩ ŘŜŜǇ ǘǊǳǎǎ ōŜŀƳ 

рΩ ŘŜŜǇ ǘǊǳǎǎ ōŜŀƳ 

W 12 x 58 beam

W 14 x 68 beam



VERTICAL LOAD PATHS
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SE

Slim deck composite slab:
loads

tension

compressionмпΩΩ



LATERAL LOAD PATHS SE

loads

tension

compression

37

ground reaction



INTEGRATION
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SE

Big Idea: Everything is light and dynamic

(open collaborative spaces) and connected.

A: Static elements hidden behind dynamic facade.

CM: Easy construction.

MEP: Simple maintinance.

Goals: Cheaper and with less concrete/steel = healthier.

suspended ceiling 
panels easily hanged 

on structural 
elements

third floor



Winter Solstice ς21 December

7:00 AM 12:00 PM 6:00 PM

8:00 AM 12:00 PM 5:00 PM

Summer Solstice ς21 June

MEP

SHADE STUDY

MEP CONSIDERATIONS
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{ƻǳǘƘ CŀœŀŘŜ wŀŘƛŀƴŎŜ {ƛƳǳƭŀǘƛƻƴ 
(Summer Solstice)

bƻǊǘƘ CŀœŀŘŜ wŀŘƛŀƴŎŜ {ƛƳǳƭŀǘƛƻƴ
(Summer Solstice)

{ƻǳǘƘ CŀœŀŘŜ wŀŘƛŀƴŎŜ {ƛƳǳƭŀǘƛƻƴ 
(Winter Solstice)

bƻǊǘƘ CŀœŀŘŜ wŀŘƛŀƴŎŜ {ƛƳǳƭŀǘƛƻƴ 
(Winter Solstice)

N

N

N

N

MEP CONSIDERATIONS

RADIANCE STUDY

MEP
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