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METRIC     IMPERIAL 
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FOR A MEAN OUTDOOR AIR TEMPERATURE OF 80°, THE 90% ACCEPTABILITY CRITERIA IS: 

 OPERATIVE TEMPERATURE 23,5 °C < TO < 28,5 °C 
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RELATIVE HUMIDITY RANGES FROM 73% IN MARCH TO 78% IN JUNE 

          ²I9b !Lw ²L¢I ILDI ΨwIΩ 9b¢9w{ ¢I9 .¦L[5LbD !b5 L{ /hh[95Σ ¢I9 ΨwIΩ Lb/w9!{9{ 9±9b C¦w¢I9R 

WIND SPEED RANGES FROM 2 -3 BEAUFORT (~2 ς 5 m/s) 

PREVAILING WIND DIRECTION: EAST 

Mean Relative Humidity San Juan, Puerto Rico 

10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 



24 



25 



26 



   Structural Engineering 

 DESIGN CRITERIA:  

 INTEGRATION: INTEGRATE ARCHITECTURAL PLAN, MEP SYSTEM AND EASY TO 
CONSTRUCT. 

 COOPERATION: CREATE LARGE OPEN SPACE 

 SUSTAINABILITY: EARTHQUAKE PERFORMANCE LEVEL AND REPAIRABLE(FUSE) 
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   PALM TREE LOADS 

Design Loads 

Floor 
Dead Load 

(PSF) 

Live Load 

(PSF) 

Roof 60 40 

3 70 75 

2 70 75 

1 70 110 

Function Spaces Live Load (PSF) 

Office 50 

Faculty Lounge 80 

Auditorium (average) 100 

Classroom & Seminar 40 

Labs 100 

Server Room 125 

Technical Support 100 

Storage 250 

Mechanical Room 100 

Stair 100 

Corridor 80 or 100 

Roof 40 

Wind Seismic 

Wind Speed 170 

mph 
Soil D 

Base Shear 

160kips 

Base Shear 

500kips 

   



Mat Foundation 

   FOUNDATIONS 

Shallow Foundation 
Place from  -уΩ ōŜƭƻǿ ƎǊŀŘŜ 
¢ƘƛŎƪƴŜǎǎΥ нΩ ǘƘƛŎƪ ŦƻǊ ōƻǘƘ 
concept 

уΩ 



   PALM TREE τ STEEL AND CONCRETE          OVERVIEW 



   PALM TREE τ STEEL AND CONCRETE            LEVEL 1 
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   PALM TREE τ STEEL and CONCRETE            LEVEL 2 
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   PALM TREE τ STEEL AND CONCRETE            LEVEL 3 
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   PALM TREE τ STEEL AND CONCRETE           IDEA  
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   PALM TREE τ CONCRETE IDEA  

REDISTRIBUTION 



GRAVITY LOAD PATH  

   PALM TREE τ STEEL AND CONCRETE  LOAD PATH 



   PALM TREE τ STEEL AND CONCRETE       LATERAL SYS 

Shear Wall 

Shear Wall 12ò 

11ô 
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11ô 

22ô 

15ô 



LOAD PATH  

   PALM TREE τ STEEL AND CONCRETE   LATERAL SYS 

v 



   PALM TREE τ STEEL AND CONCRETE   CHALLENGE 

ÅROOF BEAMS ARE SLOPED  

 

ÅCOLUMNS WILL HAVE HORIZONTAL LOAD 
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   PALM TREE τ STEEL AND CONCRETE PRO AND CON 

ÅEASY TO CONSTRUCT 
 
ÅBIG SPACE 

 
ÅSUSTAINABLE 

 
ÅINTEGRATE ARCHITECTURAL FACADE 
 
ÅWEAK LATERAL RESISTANCE 
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   PALM TREE τCONCRETE          OVERVIEW 
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   PALM TREE τCONCRETE            LEVEL 1 
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   PALM TREE τCONCRETE            LEVEL 2 
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   PALM TREE τCONCRETE            LEVEL 3 
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   PALM TREE τ CONCRETE           IDEA  
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   PALM TREE τ CONCRETE IDEA  

REDISTRIBUTION 



Gravity Load Path  

   PALM TREE τ CONCRETE  LOAD PATH 



   PALM TREE τ CONCRETE       LATERAL SYS 

Shear Wall 

Shear Wall 12ò 
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Load Path  

   PALM TREE τ CONCRETE   LATERAL SYS 
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   PALM TREE τ CONCRETE   CHALLENGE 

ÅROOF BEAMS ARE SLOPED  

 

ÅCOLUMNS WILL HAVE HORIZONTAL LOAD 

 

ÅBIG SPAN 
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   PALM TREE τ CONCRETE   PRO AND CON 

ÅGOOD LATERAL RESISTANCE 

 

ÅINTEGRATE ARCHITECTURAL COMPONENT 

 

ÅBIG SPACE 

 

ÅHEAVY MASS 

 

ÅHUGE COMPONENT 
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Design Goals 

CLASS SPECIFICATIONS

THERMAL 

ENVIRONMENT

CLASS B COOLING SEASON:  24.5 ï 

27.5 C 

HEATING SEASON: 21.5 ï 

25.5 C 

76 ï 81.5 F 

 

71 ï 78 F

ENERGY NET-ZERO ANNUAL PRIMARY ENERGY CONSUMPTION  

Ò RENEWABLE ENERGY PRODUCTION ON 

SITE

INDOOR AIR 

QUALITY (IAQ)

GOOD 25 < RELATIVE HUMIDITY < 60%; CO2 

concentration Ò 1000 ppm

LIGHTING QUALITY GOOD DAYLIGHT FACTOR Ó 2.5%
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