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LONGITUDINAL SECTION THROUGH SITE

300"- 0"

60’- 0" 1'-0"
STREET S i

SITE DROP: 60°: 1°
FROM STREET LEVEL: &'

300" - 0"

TRANSVERSAL SECTION THROUGH SITE

196" - 0"

STREET

SITE DROP: 98’ : 3’




SITE CONDITIONS

trape - LOCAL HAZARDS:
WINDS

N

HURRICANES
BETWEEN MONTHS OF AUGUST, SEPTEMBER, AND OCTOBER

EARTHQUAKES

THERE HAVE BEEN FOUR MAJOR EARTHQUAKES IN PUERTO RICO.

THE LATEST OCURRED IN 1918 AND HAD A MAGNITUDE OF 7.5 IN
THE RICHTER SCALE. AS AN AFTERSHOCK, THERE WAS A 19.5 FEET
[6 METER] HIGH TSUNAMI RECORDED.

EASTERLY TSUNAMIS
< WINDS

CLIMATE:

TYPE OF CLIMATE
HUMID - TROPICAL

TEMPERATURE
RANGES FROM 70 - 90 F [~ 20 - 30 C]

S PRECIPITATION
RANGES FROM 2 -6 INCHES [~ 50 - 160 mm]

GENERAL DESCRIPTION: RELATIVE HUMIDITY

RANGES FROM 73% [MARCH] TO 78% [JUNE]

DAYLIGHT RAIN SEASON WIND SPEED
12 HOLIRS [RAM - APM]1 APRIL - NOVEMBER RANGES FROM 2 - 3 BEAUFORT [~ 2 -5 m/s] 7



TEMPERATURE AND PRECIPITATION CURVE

METRIC IMPERIAL

40 180 mm 100°%F 7.3 in.
- 144 mim - 6.0 in.
287 SOeF
- 108 mm - 4.3 in.
15 SOCF
- 72 mm 2.0 in
30 o
- =5 mm e - 1.5 in.
-10%C - 0 mm 0.0
Ohet &0%F 0 0imn
Jan Feb Mar Apr May Jun Jul Aug Sep Mow Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
mm [in, temp 3z, temp mm Frecip.

m Low mmm High = FPrecip.

AIR TEMPERATURE RANGE: 70 - 90°F (~ 20 - 30 °C)
MEAN OUTDOOR AIR TEMPERATURE: 80 °F
PRECIPITATION RANGE: 2 - 6 inches (~ 50 — 160 mm)



MEAN RELATIVE HUMIDITY

FOR A MEAN OUTDOOR AIR TEMPERATUREIBE 80% ACCEPTABILITY CRITERIA IS:
OPERATIVE TEMPERATUREBR3,30 < 28/%
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MEAN RELATIVE HUMIDITY

T 72

San Juan, Puerto Rico Climate Graph (Altitude: 3 m) Annual Wind Rose (Frequency Distribution)
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RELATIVE HUMIDITY RANGES FROM 73% IN MARCH TO 78% IN JUNE
21 9b ' Lw 2L¢I | LDI Ywl Q 9b¢c9w{ ¢1 9 .| L[5LDbRD !«
WIND SPEED RANGES FRGMBEAUFORT (¢35 m/s)

PREVAILING WIND DIRECTHASIT
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GROUND FLOOR

NEGATIVE SPACE
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PROGRAMMATIC DISTRIBUTION




NEGATIVE SPACE

PROGRAMMATIC DISTRIBUTION

SECOND FLOOR
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THIRD FLOOR
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SECTIONS

SECTION BB
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VIEW FROM MAIN STREET




WEST FACADE




LEAP FROGGING

MOVABLE OFFICE SPACE

21

A ECM MEP LCFM



LEAP FROGGING

“CREATING A BUILDING THAT CAN EVOLVE INTO ANOTHER, WHICH IS NOT MEANT FOR ONE
PURPOSE AND ONE ALONE. AN OFFICE DOES NOT HAVE TO FUNCTION AS ATYPICAL 2013
OFFICE MODEL.

22

A ECM MEP LCFM



LEAP FROGGING

“WHAT ARE SEMINAR SPACES, TYPICAL
ENCLOSED SPACES? OPEN SPACE?"




LEAP FROGGING

ARMADILLO FACADE
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STRUCTURAL ENGINEERING

+ DESIGN CRITERIA:

B INTEGRATION: INTEGRATE ARCHITECTURAL PLAN, MEP SYSTEM AND |
CONSTRUCT.

B COOPERATION: CREATE LARGE OPEN SPACE
B SUSTAINABILITY: EARTHQUAKE PERFORMANCE LEVEL AND REPAIRAB

27



PALM TREE DESIGN LOADS

Desigr Loads Function Spaces Live Load (PSF)
Floor De(eliadsll_:(;ad LI\(/SSLI(:))a d Office 50
ROOf 60 40 Faculty Lounge 80

3 70 75 Auditorium (average) 100
2 70 75

1 70 110 Classroom & Seminar 40

Labs 100

wind Seismic Server Room 125

Technical Support 100

wWind Spehed 170 Soil D Storage 250

P Mechanical Room 100

Base S_hear Base S_hear Stair 100

160kips 500kips :
Corridor 80 or 100
Roof 40




FOUNDATIONS

Mat Foundation

Shallow Foundation

Place from-y Q 0 Sf 2
¢cKAOlYSaay H
concept
Soil Profile:

Bearing Capacity: 5000 PSF

Medium to Very Stiff . Cantilevered concrete retaining wall G
Clayey Soil, 0’

Water Table, 17’

E cross section



PALM TRBEE STEEANDCONCRETE OVERVIEW@
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PALM TREE STEEANDCONCRETE LEVEL @

8.51016 19. 582615038 4 6L 1 68, 5 0
Column L1 1 [} [] L LIE] ][]
Round R=240 | @ I - L.H JD
Rectangle 126x18/ 1|44 —— 1Tt
B

Beam -
Filler Beam W12X26 — 3 B 1

= | El RS
Int Girder W21X111 | —|116 b S S| /Pt B
Ext Girder W27X84 — " i =
Gravity Wal | T ’\ I
Gravity Wal 120 —*7 |
Composite Floor System | |
LW Slab 4. 50 . ) | Lo




PALM TREE STEEL and CONCRETE LEVEPR @

Column

Round R=240 | @
Rectangle 126x18| 1
Tension Pipe 1 STD ®
Beam

Filler Beam W12X26 —
Int Girder W21X111 e
Ext Girder W27X84 —
Gravity Wall

Gravity Wall 120 —
Composite Floor System

LW Slab 4. 50




PALM TREE STEEANDCONCRETE LEVEDB @
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REDISTRIBUTION

Column

Round R=240 | @
Rectangle 126x18] 1
Tension Pipe 1 STD O

Beam

Filler Beam W12X26 o
Int Girder W24X131 —
Ext Girder W27X84 —

Composite Floor System

LW Slab

4. 50
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PALM TREE CONCRETBEA

REDISTRIBUTION

A CM MEPLCFM



PALM TREE STEEAND CONCRETIOAD PATH

GRAVITY LOAD PATH
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PALM TREE STEEANDCONCRETE LATERAL SY@
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PALM TREE STEEAND CONCRETEATERAL SYS

LOAD PATH
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PALM TREE STEEAND CONCRETEHALLENGE

A ROOF BEAMS ARE SLOPED

A COLUMNS WILL HAVE HORIZONTAL LOAD

=<3l

39



PALM TREE STEEL AND CONCRERE®AND CON

A EASY TO CONSTRUCT
A BIG SPACE

A SUSTAINABLE

A INTEGRATE ARCHITECTURAL FACADE

A WEAK LATERAL RESISTANCE

40



PALM TREECONCRETE OVERVIEW




PALM TREECONCRETE  LEVEL

comi — [r=176 [ (0T | POpoT
Round R=180 | @] 44— — -
N —
PT Beam -——
Int Beam 240X12 =— @4 6 S (I |-
Gravity Wall s 1 TG IR I§ . L
Gravity Wall 120 —
Floor System || [ i |
PT Slab 10. 509 440 g@io 1] , 4|
| | I '
@5 0 T, o LT
8.50 300 400 300 8.556

A ECM MEP



PALM TREECONCRETE

COLUMN

ROUND

r =120

ROUND

r =180

TENSION

PIPE1STD

PT BEAM

INT BEAM

240x120

GRAVITY WALL

GRAVITY WALL

120

FLOOR SYSTEM

PT SLAB

10.

50

A ECM MEP
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PALM TREECONCRETE

Column N et = |
Round R=1206 | » | [ ‘
Round rR=180 | @ ‘P
Tension PipelSTD O ’
PT Beam =] @40
Int Beam aaox21|=—| 1ao | g | FE B
Ext Beam 240X12 = ] ¢ " ) | ——
Gravity Walll o B P | S I e S
Gravity Wall 120 —

o 15 Wl G x
Floor System o m e = 1 \
PT Slab 10.50 — b @50

8. 50 306 406 306 8.5606

A ECM MEP



PALM TREE CONCRETE IDEA @

REDISTRIBUTION

Column

Tension Pipe 1 STD ®
Beam

Int Beam 440X21| =—
Ext Beam 240X12 —
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PALM TREE CONCRETE IDEA

REDISTRIBUTION

A CM MEPLCFM
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PALM TREE CONCRETEHALLENGE

AROOF BEAMS ARE SLOPED

IACOLUI\/INS WILL HAVE HORIZONTAL LOAD

ABIG SPAN

50



PALM TREBEE CONCRETERO AND CON

AGOOD LATERAL RESISTANCE
ANTEGRATE ARCHITECTURAL COMPONENT
ABIG SPACE

AHEAVY MASS

AHUGE COMPONENT

51



DESIGN GOALS

THERMAL CLASS B COOLING SEASON: 24517 761 815F
ENVIRONMENT 27.5C
HEATING SEASON: 21.5i 7171 78 F
25.5C
ENERGY NET-ZERO ANNUAL PRIMARY ENERGY CONSUMPTION
O RENEWABLE ENERGY PROI
SITE
INDOOR AIR GOOD 25 < RELATIVE HUMIDITY < 60%; CO2
QUALITY (IAQ) concentrationO 1000 ppm
LIGHTING QUALITY GOOD DAYLI GHT FACTOR O 2.

52

MEP



ORIENTATION SIMULATION

CONSTANT PARAMETERS

? z - .
= = Location: San Juan, Puerto Rico
m = Weather Station: 1080107
@ ‘:' Outdoor Temperature: Max: 92°F/Min: &67°F
< ® Floor Area: 30,000 sf
'.'=l‘=- % Extericr Wall Area: 16,000 sf
2 3 Average Lighting Power: 1.01 W/ ft2
E. g Feople: 124 people
= o Exterior Window Ratio: 0.40
a;.: o Electrical Cost: $0.09 / KWh
- g.. Fuel Cost: $0.78 / Therm

»

53

MEP
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