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Project Site

NORTH ATLANTIC OCEAN
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Project Site
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A Existing slope: 1:12 (aprox.)

A High traffic pedestrian corner

A Lush vegetation

A Vast green lawn



Site Conditions
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Five Goals Q
B 4

. ) sustainability/ building performance honeycomb radiator

Astrenght of concept

Ause of natural ressources
Ainterior/exterior connection
Aenergy efficiency 6.1 6.3 8.5
Aefficient use of space on site

steel concrete steel

enhance user experience/value

Auser experience
Acirculation 6.8 7.0 7.8

Aprogram relationships
Asurrounding context

d flexibility/adaptability
8l lexibility 8.7 8.3 7.5
A Amodularity

cost/construction efficiency
Ainitial cost

s > —— Ashort schedule

.. \g' ] Aocal building method 6.5 7.3 6.5
~ X

|

|

[[ & Amaintenance & operation cost
G

Aconstructability
Aspace requirements

Structual performance

AClear load path
ASeismic performance

8.4 7.9 7.8




Decision Matrix g

m e==honeycomb steel
‘ |

e=sshoneycomb concrete
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f

Sustainability/building
performance

radiator steel

e

e 5diator concrete

Enhance user

Structual performance .
experience/value

Cost/construction
efficiency

CHOICE: RADIATOR
CONCRETE STRUCTURE

Flexibility/adaptability




Radiator Concept

Create an interaction hub in campus

and within itself



Floor Plans
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Engineering Plaza




Floor
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Entrance

! Laboratories

Large Class

Small Class

Auditorium

- Seminars
- Server rm.
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Third floor

- Faculty offices

- Student Offices/terrace

- Faculty lounge -Administration




Education Island




Volumetric Development
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Small Classroom View
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East-West Section
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Volumetric Development
East Entrance




Volumetric Development

North West Entrance g




Loadings and Combinations

Ceilling 6 psf
Self weight 88 psf
MEP 4 psf
Partitions 20 psf
Auditorium 60psf
Classroom 40-80psf
Roof Edge 40 psf
Roof interior 23 psf
Windward 22 psf
Leeward 14 psf

Lateral Earth

Surcharge 100psf
Sandy clad 2 =1 fAcd
Sds (9) 0.676

Sd1 (g) 0.365

Wind Exposure B
Hurricane seismic prone region
Design wind speed 145mph
Fundamental structural period 0.2sec
Reduction factor 4 for Reinforced Shear Wall
Load Combinations

1.2D + 1.6L

1.2D + 0.5L + 1.6W

(1.2+0.2SDS)D + 0.5L + 1.0E

0.9D + 1.0E
I A

a

o
»

1200kips
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Concrete Structure Overview

A Height above surface 30ft
A Deepest excavation 18ft

A Light weight concrete, w=110pcf
A Reinforced Concrete Building (Shear wall)

A Strong lateral system
A Little displacement

114ft
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Floor Plans

First Floor Second Floor

114ft A slab

A Post tension flat slab
A 8-wirePT tendon @ 30in c/c
A #4 @12 in c/c rebar T&B

$22_5 AFlat slab 1009
ATypical #Alslando
A 12x20 , .

A18X24 —
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Gravity and Soil Load Path

Load Direction Load Path

AGravity
| ‘ |
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A Lateral (Soil Load)
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A Lateral (Wind Load)
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Seismic/ Wind Load g 0
AReguIar beam-column grid

Gravity
A Regular support at 6 ft interval for glass walkway
A 3 central columns i direct gravity load path

Lateral
A Direct load path - tension /compression of the beams

Load Direction e - Section

l& I ' 39 Gravity Load Path

! Total weight ~7000kips
Load Path - : Total base shear 1200kips
l r--lﬁl|l|ll |I||||| L E E (R:4)
l% | : Roof 580kips
! 4
l. \L = G Third floor 410kips
T i ----------- v ® 1 ] s .
- : 5 Second floor 220kips
e e 70ft ;
Litn l. - ;"
)




Engineering Detalils

A Vierendeel Truss for Cantilever
12 x 24 Beam (4 no.s #9)
14 x 14 Column (8 no.s #8)

Moment diagram of the Cantilever

7Tt/ 14ft [ Oft

CAD drawings of the Stairs \'4

A Staircases
A slider joint

A Supported by
half landings
and floors

A#4-8 o
longitudinal
rebar T&B



Engineering Detalils

A Waffle Slab

Ve

Ve

A 16 x 28 Beam

Ve

A 4 no.s #9

Moment diagram of the long span beams

Modeling of slab in Etabs



Structural Model

A BIM- Revit A Structural Analysis- Etabs
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Analysis Result

AStrength
Force (Axial Force Shear Moment)
Stress (Floor diaphragm and wall)

Axial force in beams under Earthquake Load
Tension (20kips) Compression
(18kips)

Slab diaphragm stress under semi rigid
diaphragm under earthquake load
Max shear stress 0.3 ksi



Analysis Result

A Stiffness (Cq=4)
Inter-story Drift (2.5 x10-3)
Max Roof Displacement (0.7 in)

Drift Ratios in X&Y direction

Story Humber

Stor 3

Stary 2

Stary 1

Base FAeull
0.00E+00 1.39E-04 2. 78E-04 4 17E-04 5.56E-04

Maximum Story Drifts

Displacement in X & Y direction

Story Number
Story 3

Story 2

Story 1

Fase I8
0.00E+00 2 55E-02 510E-02 7.BRE-02 1.02E-01

Maximum Story Displacements



Foundation

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

Classroom

8 ( |
30x25 6 L? Pl g e
ST - e




Typical Detalls

% Beam Detail (18 x 24)
/A Flexure rebar 3 no.s #4

A135°Links #4 @ 60 at
beam

Wall Reinforcement (12 in)
A# 5 @120
A 8 no.s #9 @ Boundary Zone




ISLAND story ’
A design & development sto 5

Winter Quarter: success & challenges




