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Site Conditions

Forecasted Frequency of Earthquake Shaking Capable of Causing Damage Within the United States

Major Hurricane History

- Data from 1949 in the Pacific, from 1851 in the Atlantic
Frequency ¥

W \ery high

I High
B0 Medium

MapiD 144cd31eb790807141341haprod

Seignic Hazard Hurricane Hazard
SDS =0.779g; SD1 =0.489¢ ASCE 7-10 Design Wind Speed = 169mph
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Site analysis
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Architectural context
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Tropical story of iIdea evolution
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Connection to site

NW corner NE corner
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TERRACE
SERVER ROOM
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STUDENT LONGUE

Floorplans: Level 1
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Floorplans: Level 2
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Floorplans: Level 3
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Section through the garden

administration

— - education

| - interaction
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Section through the auditorium
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Elevations
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Elevations
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User experience
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User experience
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User experience




Structural Engineer
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Gravity Loads

Live Load Partition
(psh) Load* (osf)
Steel Office
Lounge 80 15
36"
Clasgropm & 40 15
Total Auditorium
Slab —
Depth Lab 60 15
Lightweight Concrete
Conrete - 1 lios Computer and 100 0
X Server
PT Tendon Storage** 125 0
CorLr:)dt;)br and 100 0
* Partition load neglected where live load > 80psf y
**1/4 storage live load included in seismic weight Roof 20 15
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| ateral Loads

Wind

ASCE 7 2010 Chapter 27

Seismic
Without base isolation:
ASCE 7 2010 Section 12.8

SE

34.0 kips =) =

60.6 kips m—) =

61.0 kips m—) e B L e

33.8 kips m—)

585 kips mmmmmp T

512 kips m—)p ===

320 kips ) ==

37 kips —)

East Elevation

11454 Kips
.
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Solutions

Steel

Conrete
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Load Paths

Gravity
Diagonal Columns
under Cantilevers

Lateral
Conrete Shear Walls
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Base Isolation

232 kips =) ——
Lateral Load 244 Kips =) fo |
With base isolation: 153 kips | Bl L

ASCE 7 2010 Section 17.5
Naeim & Kelly (1999)

10.0 kips —)

East Elevation

~150 kips .
|solator Properties

ADesign displacement = 12.
A Design period = 3 sec

A Effective stiffness = ~90 kips/in

ADi spl acement under design

Base Shear Reduction: 56%!

SE 27



Foundation and Level 1 Plan
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26 ft O Regular base isolators

14 ft O Base isolators with
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Typical Seismic Moat Section
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Compacted Soil
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Level 2 and 3 Plan
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~—— 20 ft (typ)

20 ft (typ)

26 ft

14 ft

=  Shear wall or BRBF

126x1606 or

— 1 20Xx1206 or

186x1806 or

126x1206 or

156-DIA Circular Column

Auditorium

Staircases

Atrium

W18 x 35

W16x31

W12x65

W12x50

30



Mushroom Roof Detall

Straight top bars
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Bent bottom bars

Level 3 S
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Mechanical , Electrical
&
Plumbing
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Challenges:
A Tropical weather

A Culture use to
the extreme
climate
conditions

A Fungus created
by condensation
of HVAC systems

Humanities Department, University of Puerto Rico - Rio Piedras Campus
MEP 33




Ventilation
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Solution: Temperature Cooling Loads (W/m”2)

A Mixed system E— I
A Natural Ventilation Min )I\(/Ia 5.3 (Low) 169.2 (High)
A HVAC

MEP 34




MEP

Mechanical Rooms

P Tesla Power Wall
FabLab High Voltage P g Batteries Room
Equipment Room . :

Auditorium
HVAC Room
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HVAC Level 1
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Challenges:

A 5.6 of sun hours
A Accessibility
A Distance

A Instability in the
Puerto Rico Power
Authority grid

MEP

Electrical
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Challenges:
A 5.6 of sun hours
A Accessibility
A Distance

A Instability in the
Puerto Rico Power
Authority grid

Solutions:
A Two rooms

A Distribute to the
nearest spaces

A 120/208/480 V MCB
A PV panels

MEP

Electrical
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Temperature
B
Min

MEP

Solar Impact
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PV Area

Basics
Parameter Quantity
Total solar panel area
(sft) 10,000
Nominal Power (Watt) 345
Size of panel ( sft) 17.44
Solar panel effiecency 21%
Solar radiation
(kWh/sgm/d) 5.6
Solar radiation
(kWh/ sgm/a) 2044
Performance ratio 95
Produced Energy
(kWh/a) 384,183
Number of Panels 573
DC Watts 197,685
MEP

PV Energy (KWh/m”"2/ yr)
=

150 (Low)

311 (High)
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Plumbing

Challenges:

A Non stable service
from the Puerto Rico
Water and Sewage
Authority

A 88% Annual Average
Rainfall

A Distance

MEP




Plumbing

Challenges:
A Non stable service
from the Puerto Rico e iy
Water and Sewage T
Authority
A 88% Annual Average —
Rainfall o
| —
A Distance _- — |
Solutions: T
A Rainwater collection
tank
A Greywater reuse tank ' N
A Bathrooms near pipe ; @
rooms Up to 45156 Gallons per month
QO
MEP 00




