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Summer Temperature 
• Avg. Max : 85 F
• Avg. Min : 61 F

Winter  Temperature   
• Avg. Max: 68 F
• Avg. Min : 48 F

M
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• Rainfall • Max Humidity 
C

• Rainfall 
Summer:1.75 inch, 
Winter:13.04 inch

• Wind Speed

• Max Humidity 
Summer: 86% (morning)
Winter: 68% (morning)

• Avg  morning humidity: 79%
M

• Wind Speed
Avg. Max. : 8.5 MpH
Avg. Min.  : 6.2 MpH

• Avg. morning humidity: 79%
• Avg. afternoon humidity: 65% L
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A

losing nature.... giving back the  nature....

A
...bringing daylight in the building - PATIOS

A

E
out

OUTSIDE 
C

in

OUTSIDE 
GARDENINSIDE 

GARDEN
M

outin

...connecting outside and inside greener space
L
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parking garage
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(stairs&slope)
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MAIN ENTRANCE
2nd storey
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1st storey
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1 STOREY 2 STOREY 3 STOREY
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VISITORSSTUDENTS FACULTY

PUBLIC
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AGross floor area

36,100

A

Net usable area ANet usable area
25,270

N

Struct

A

E
Net assignable area

17,942

Non assig

tural ar Cnableare

rea

Audi-
torium

Labs Class-
rooms

Lounge Offices M

ea

10,8307,3282,498 2,355 6,001 1,148 5,940 L
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Solar cells

Open space
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Gl
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Solar cells C
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Outside patioInside patio L
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- TREES
- OUTSIDE METAL SHADING ELEMENTS AA

E

- INSIDE TEXTILE SHADING ELEMENTS C
Different programs 

different colours M
For different projections 
on the textile

centraltea
centraltea
centraltea
centraltea
centraltea
centraltea
centraltea

centraltea
centraltea
centraltea
centraltea
centraltea
centraltea
centraltea

centraltea
centraltea
centraltea
centraltea
centraltea
centraltea
centraltea

centraltea
centraltea

centraltea
centraltea

centraltea
centraltea
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1_ CONCRETE                                      2 & 3_ GLASS / INOX (to reflect the surrounding)
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FLOOR TO CEILING GLAZING EXTEND YOUR ROOM  YOUR VIEW 

U
C
L
AFLOOR-TO-CEILING GLAZING EXTEND YOUR ROOM, YOUR VIEW 

Lacaton&Vassal: “...floor –to-ceiling glazing, which grants the inhabitants of the apartment for the first
time the advantages of the high rise, namely living spaces flooded with daylight and featuring
panorama vistas on the sorrounding landscape.”
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Inside patio
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Studying, relaxing
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Orestad – Denmark - Gimnasium
L
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Live Loads: (psf) Earthquake:

A

Classrooms:  40
Offices: 50
Corridors:      100
Auditorium: 100

q
Design Category:        D
Occupancy Category: III
Importance Factor:    1.25
S : 1 225 AAuditorium:   100

Roof (green): 100
SDS: 1.225
SD1: 0.626

Wind:

A

E
Wind Speed: <85mph
Building Class:   III
Exposure B C

Soil:
Type: Sandy soil
B i 5000 f

M
Bearing pressure: 5000 psf
Water depth: 15 ft
Liquefaction: No L
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A
4 ft cantilever

A

EColumns closer 

C
to shear core

Columns
M

Columns
Rotating 
Shear Walls L
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Columns
Rotating Shear 
Walls
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W 21 x 50

Composite deck:

AW 21 x 50
W 14 x 26

W 10 19

A

E
W 10 x 19

C

M

L
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Girders: W 18 x 46 AGirders: W 18 x 46
Columns: W 14 x 43

A

E

24’
14’ C

21’
17’

38’ M

L
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38 ft

A

38 ft

AA

E
38 ft

38 ft

114 ft
C

114 ft 114 ft

M
Cantilevers:

L• Balanced
• Symmetrical
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24’

38’

A
W21x68W21x68 DL Weight of One Cantilever

507 kips

A

E

C
W14x99 W12x43

From SAP Analysis:

Max Axial Force = 313 kips

M
W21x68W21x68

Max. Axial Force   313 kips

Max. Shear Force = 60 kips

6 ki f

LW14x99
Max. Moment = 756 kip‐ft
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14.1”
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Bearing Capacity: 5 ksf
Sandy Soil
N  Li f ti ANo Liquefaction

ks = 300 k/ft3

A

E
Less than ½” max settlement

C

24 in M

#6 @ 4” b/w columns
#6 @ 12” midspan L
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M

Rotating Walls around the auditorium
L

Acknowledgment:  GPLA and STANFORD UNIVERSITY
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670 kips
Roof

447 kips
3rd Floor A447 kips

2nd Floor

A

E

C
223 kips

2nd Floor

M

L
1340 kips
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Roof
2939 lbs/ft

Story shear/foot Maximum Diaphragm Shear/foot
5877 lbs/ft

3921 lbs/ft
3rd Floor

1961 lbs/ft A

1956 lbs/ft
2nd Floor

978 lbs/ft

A

E

CType 16 – 36/4 with:

M6’ joist spacing

5/8” puddle weld support fasteners

L
5/8  puddle weld support fasteners

Welded sidelap fasteners: 10 for roof
2 for 2nd and 3rd floors
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Axial Force:
313 kips

A¾” x 2”

p

A

E¾” x 2”

¾
2 studs/section
10” o/c

C
2 studs/section
12” o/c

M

L
N
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39’ A39 A

E

Confined Zone:

#4 @ 5” Vertical bars:
#4 @ 4” C

2”

Confined Zone:
18 # 8 bars 

M

1

24”
Horizontal bars:
#4 @ 5”

L
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114 k 13 ft

Shear Slit Plates

A

76 k

Shear Slit Plates

A
110 k

A

E
38 k

W 14 x 4312”
C

Columns12” 
Walls Shear Capacity =114 k M

L
Acknowledgment:  GPLA and STANFORD UNIVERSITY
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= .05 %

A

= .07%

A

E

= .05%

C

M

L
Acknowledgment:  GPLA and STANFORD UNIVERSITY
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Cooling System:
(44F/4C chilled water from CHP plant)

Dew point cooling humidity control

Heating System
CHP plant (43MW of heating)

AA

E

CUnder Floor air diffusers
Concentrated along exterior of the Chilled beams passive

M

g
room Chilled beams – passive 

Of various lengths and 
widths
Of constant height =147mm
Spanning parallel to beams

L
Spanning parallel to beams
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SOLAR GAIN VALUES

A

SOLAR GAIN VALUES

A

E

C

M
ALL  AIR

CHILLED 

L
BEAMS
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Ducts sizes up to 1.7m
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C
T t l C li L d 1133 6 kW

M
Total Cooling Load: 1133.6 kW

L
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Cooling System:
(44F/4C chilled water from CHP plant)

Dew point cooling humidity control

Heating System
CHP plant (43MW of heating)

A
Method of Delivery Zones

A

E
Under Floor Air diffusion for the

Zone 1:

East

Zone 2:

C

•Under Floor Air diffusion for the
Auditorium and Large Classrooms.

Zone 2:

West

Zone 3:

Z 3A C t

M
•All other spaces have Ceiling diffusers

Zone 3A – Center

Zone 3B – North and South

L
•All other spaces have Ceiling diffusers
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Zone 1

MZone 3A

Zone 2

LZone 3B
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3 AHU Units: AHU Components

AA B C D E F A

E
Fan (Return Air)
Mixing Box

A
B

C
Filter
Cooling Coil
Reheating Coil

C
D
E

M
Fan (Supply Air)F

L
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E

CSupply Duct – Zone 3

Electrical Controls

M
Electrical Controls

Supply Duct – Zone 1

Fresh Air Ducts

L
Supply Duct – Zone 2
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A
Maximum 

Duct Size in A

E

Duct Size in 
Mech. Shaft

C
Maximum 

Duct Size in 
Plant Room

M

L
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ASmaller Beams Ain Corridor 

allow for larger 
duct sizes
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Excavation – casting of foundation
- small capacity crane

Manitowoc 777
Lattice boom crawler 
200 Ton Rated Capacity

Wheel mounted Hydraulic
Grove RT535E

A

Erection of steel
- Lattice boom crane (on crawler) 

HVAC E i t (IPD ll l d i i ) A- HVAC Equipment  (IPD allows early decision)

PHASE 3 - Installation of (facades, metal studs, dry wall, piping) 
h l t d H d li

A

E
- wheel mounted Hydraulic crane 

C

M
Max lift = 5000 lbs, 
Crane capacity at lift = 11000 lbs  L



U
C
L
AA

AA

E

C

M

L



U
C
L
AA

Standard Prefabrication

A

Standard
• Design
• Construction

Prefabrication
• innovative
• Faster A

E

Construction
• Subcontractors
• Small project

Faster
• Efficient
• Less waste

C

• Small project
• Normal difficulties

Cantilever problem

• Less waste
• Adjusted conditions

Earlier move in
M

• Cantilever problem
• Future changes

• Earlier move-in
• Replacebility

L
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37 / 69 credits

A

• Conservative estimate
• Later adjustments A

E
• Owners needs
• Realistic estimates

C

Realistic estimates
• Need for greater detail

M

L
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• Excavation phase

A

Excavation phase
• Structural phase

M i  t ti  h A

E
• Main construction phase
• Carpenting phase

C
• Finishing phase
• Move-in phase

M
Move in phase

L
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• Different zones - different phases

A

Different zones different phases
• Metal - recycling 

N t l li A

E
• Non-metal - recycling
• Transports – depending on phase

C
• Choosing material deliverers
• Small-scale storage

M
Small scale storage

• No unnecessary transports

L
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- Phase to detailed components

M t f t

A

Masterformat
- RS Means 
- Sage Timberline A

E
Material Take Off 
- wheel mounted Hydraulic crane 

zero waste

C

- zero waste

M

L
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Elevators
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AElevators

- machine room less

Emergency dewatering

A

Emergency dewatering
- Until foundation & walls are waterproofed

Glass Facade AAGlass Facade 
- finally single glazed 

Photos Voltaic

AA

EPhotos Voltaic 
- 2800 sq Ft, 16.8 KW

Green roof
C

Green roof
$ 20 /sf M

L
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‐$10.000

$0

1 2 3 4 5 6 7 8 9 10111213141516171819202122232425

A

‐$30.000

‐$20.000

A

‐$50.000

‐$40.000
A

E
final entrance situation old entrance situation

$1.826 $1.881 $1.937 $1.995 $2.054 $2.115 $2.178 $2.243 $2.310 $2.379 $2.450 $2.523 $2.598 $2.675 $2.755 $2.837 $2.922 $3.009 $3.098 $3.191 $3.286 $3.384 $3.485 $3.588 $3.695C

Total savings over the life cycle:
$ 66 414

M
$ 66,414 L
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Aon the example of a structural desicion

Rotating walls

A

Shear walls

AA

E

C

Yearly savings:                            $6,114
M

ea y sa gs $6,
Life cycle savings:                       $152,850 L
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A
With out 
Intervention

E

C
With 
Intervention M

L
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AAWith out
Intervention

AA

E

C
With Intervention

M
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Speeches Discussions

A

Speeches Discussions
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E
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ARotating Walls
E  A

E
External Braces help the 
cantilever deflections

CM
Easy 
replacement!

MEP CA
CM

M

L
Pure transparent facade

Zero 
waste!

Holes in aud. 
walls
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Thank You!
Renate Fruchter

kErik Kneer

Greg Luth

Helmut Krawinklar

Nick AndersonNick Anderson

Adhamina Rodriguez

d k b kAndrea Frank‐Jungbecker

Daniel Kuron

Henry Tooriyani

Yash Ahuiya


