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Project Site



ÅExisting slope: 1:12 (aprox.)

ÅHigh traffic pedestrian corner

ÅLush vegetation

ÅVast green lawn

Project Site



ÁLatitude : 18*30ô N

ÁPrevailing Winds:  North-East 

Trade Winds

ÁBasic design wind speed:145 mph

ÁSeismic: Site Classification D

ÁAverage Temp:  86*F -Max

66.9* F -Min

ÁAverage Sunlight: 8hrs per day

1,466 BTU/sq.ft/per day

ÁPrecipitation : 60-90ò annual

Data collected from ñEnfoque Biotropical para la Arquitectura en Puerto Ricoò Arq. Pedro 

A. Muniz, Ph.D. Vol8-1989

ASCE Fig 6.1 Basic Wind Speed

Tropical Climate Zone 

ASCE Fig 22-13 Ss contour

Site Conditions



sustainability/ building performance

Åstrenght of concept

Åuse of natural ressources

Åinterior/exterior connection

Åenergy efficiency

Åefficient use of space on site

Åsustainable performance
enhance user experience/value

Åuser experience

Åcirculation

Åprogram relationships

Åsurrounding context

flexibility/adaptability

Åflexibility

Åmodularity

cost/construction efficiency

Åinitial cost

Åshort schedule

Ålocal building method

Åmaintenance & operation cost

Åfloor space efficiency

Åconstructability

Åspace requirements

Structual performance

ÅClear load path

ÅSeismic performance

ÅHurricane performance

steel     concrete        steel     concrete
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Five Goals

honeycomb radiator



Decision Matrix
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CHOICE: RADIATOR 

CONCRETE STRUCTURE



Create an interaction hub in campus 

and within itself

Architecture

Radiator Concept



38ô

Floor Plans

1. Entrance

2. Large Class

3. Auditorium

38ô 76ô

76ô

First Floor



Engineering Plaza

N



Floor plans

4. Laboratories

5. Small Class

6. Seminars

7. Server rm.

8. Faculty lounge

9. Faculty  offices

10. Student Offices/terrace

11. Administration

Third floor

1. Entrance

2. Large Class

3. Auditorium

---

Second floor

38ô 12ô 37ô

22.5ô

22ô

22ô

25ô



Education Island

N



Volumetric Development

Section AA

24ô 44ô 46ô

30ô

19ô

5.5ô 

15.5ô 



Small Classroom View

N



East-West Section

23ô 66ô 25ô

30ô

19ô

5.5ô 

15.5ô 



East Facade

North FacadeWest Facade

South Facade

Facade



N

Volumetric Development 

East Entrance



N

Volumetric Development 

North West Entrance



Loadings and Combinations

ArchitectureStructure

ÁWind Exposure B

ÁHurricane seismic prone region

ÁDesign wind speed 145mph

ÁFundamental structural period  0.2sec

ÁReduction factor 4 for Reinforced Shear Wall

ÁLoad Combinations

Á1.2D + 1.6L

Á1.2D + 0.5L + 1.6W

Á(1.2 + 0.2 SDS)D + 0.5L + 1.0E

Á0.9D + 1.0E

1200kips

Dead load

Ceiling 6 psf

Self weight 88 psf

MEP 4 psf

Live load

Partitions 20 psf

Auditorium 60psf

Classroom 40-80psf

Wind Load

Roof Edge 40 psf

Roof interior 23 psf

Windward 22 psf

Leeward 14 psf

Lateral Earth

Surcharge 100psf

Sandy clad ɔ=120pcf

Earthquake Load 

Sds (g) 0.676

Sd1 (g) 0.365



Concrete Structure Overview

Third Floor

First Floor

Third Floor

First Floor

Second Floor

Roof

30ft

18ft14ft8ft

ÁHeight above surface 30ft

ÁDeepest excavation 18ft

ÁLight weight concrete, w=110pcf

ÁReinforced Concrete Building (Shear wall)

ÁStrong lateral system

ÁLittle displacement

Third Floor

First Floor

114ft

114ft

22.5ft

15ft



Floor Plans

114ft
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First Floor Second Floor

Third Floor Roof 

55ft x15.5ft

ÁSlab 

ÁPost tension flat slab

Á 8-wirePT tendon @ 30 in c/c

Á #4 @12 in c/c rebar T&B

ÁFlat slab 10ò

ÁTypical ñIslandò Beam Size

Á12 x 20 

Á18 x 24

ÁTypical Column Size

Á12 x 12 

Á14 x 14

ÁShear Wall thickness

Á12 in

Most shear wall 

at the periphery

Two interior 

shear walls align 

with hard 

constraints

25ft

25ft
25ft

44ft

70ft



Gravity and Soil Load Path

ÁGravity ÁLateral (Wind Load)

ÁLateral (Soil Load)

Load Direction Load Path



Seismic/ Wind Load Path on the óIslandô

ÁRegular beam-column grid

ÁGravity

ÁRegular support at 6 ft interval for  glass walkway

Á3 central columns ïdirect gravity load path

ÁLateral

ÁDirect load path - tension /compression of the beams

Load Direction

Load Path Total weight ~7000kips

Total base shear 1200kips

(R=4)

Section 

Gravity Load Path

Roof 580kips

Third floor 410kips

Second floor 220kips

44ft

70ft

76ft

39ft



Engineering Details

ÁVierendeel Truss for Cantilever

Á12 x 24 Beam (4 no.s #9)

Á14 x 14 Column (8 no.s #8)

ÁStaircases

ÁSlider joint

ÁSupported by 

half landings 

and floors

Á#4- 8ò 

longitudinal 

rebar T&B

7ft/  14ft  / 9ft

Moment diagram of the Cantilever

CAD drawings of the Stairs



Engineering Details

ÁWaffle Slab

Á16 x 28 Beam

Á4 no.s #9

Modeling of slab in Etabs

Moment diagram of the long span beams



Structural Model 

ÁBIM- Revit ÁStructural Analysis- Etabs



Structure subject to earthquake loads



Analysis Result 

ÁStrength

ÁForce (Axial Force Shear Moment)

ÁStress (Floor diaphragm and wall)

Slab diaphragm stress under semi rigid 

diaphragm under earthquake load

Max shear stress 0.3 ksi

Axial force in beams under Earthquake Load

Tension  (20kips) Compression 

(18kips)



Analysis Result 

ÁStiffness (Cd =4)

ÁInter-story Drift (2.5 x10-3 )

ÁMax Roof Displacement (0.7 in)

Drift Ratios in X&Y direction Displacement in X & Y direction 



Type Qty Length (ft) Width (ft) Depth (ft)

Square 11 6 6 1.5

Aud Strip 2/2 76/38 6 4

Class Strip 4/3 30 /25 6 3

Slab on Grade Area (ft^2) Thickness(in)

Auditorium 76x38 8

Classroom 30x25 6

Foundation



Typical Details

Beam Detail (18 x 24)

ÁFlexure rebar 3 no.s #4

Á135 o  Links #4 @ 6ò at 1ô from the end of 

beam 

Wall Reinforcement (12 in)

Á# 5 @12ò

Á8 no.s # 9 @ Boundary Zone



A design & development storyé.

ISLAND story

Winter Quarter: success & challenges


