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Newsletter
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Owner Involvement
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Twisted boxes

Almost straight boxes

Completely straight boxes



Walk through
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Collaboration

Outside Inside Box
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Collaborative Development

Creating 
the Design

Passive
SystemsEarthquakes

Sustainable 
Construction



Collaboration
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20%

15%

25%

20%



Collaboration

Jan 15 May 6Mar 12
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Collaboration & Coordination

Outside Inside Box
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TERF Coordination SPAN Collaboration
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Slack Communication
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SITE



Site

The Site
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San Francisco



The Site
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The Site
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The site

17
Outside Inside Box



Weather Conditions
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Relative humidity [%]
- High RH in mornings due to fog

Temperatures [°F]
- Moderate climate



Weather Conditions
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Wind [knots]
- Prevailing wind from SW

Precipitation [in]
- Low precipitation

Sun availability
- About 3000 annual hours of sunlight



Earthquake Faults
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Distance from closest 
fault (San Andreas):    

2.5mi = 4km



Earthquake Information

21
Outside Inside Box



22
Outside Inside Box

Soil Profile
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Nature Concept
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Simplicity Concept
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Decision Matrix     Client Affinity
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OVERALL
STRATEGY
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Outside and Inside the Box

Outside Inside Box
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Concept development

Outside Inside Box

Simplicity Nature Outside and Inside the Box
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Future Collaboration

Outside Inside Box

Single Offices Open Offices
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West facade Boxes

Outside Inside Box
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Structural concept
Building is divided into 

two structurally 
independent wings

Shear walls
Columns
Beams
Foundations

Outside Inside Box



Sustainable Design Strategies
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Primary Energy Factors: Electrical = 0.12, Fuel = 0.80.

EUI 2030 Challenge (70%):

31 kBTU/sf

Thermal mass
External walls, 

Foundation, Roof

Window
Thermal transmittance, 

Vlt, SHGC, WWR

Infiltration
Air Leakage 

Lighting
Lighting efficiency

Daylight and occupancy 
controls

Initial design using Revit Insight



Heating and Cooling Load
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Misc Equipment
Lighting
Occupants
Window Solar
Windows
Infiltration
Underground
INT Surroundings
Roofs
Walls

Outside Inside Box

Primary Energy Factors: Electrical = 0.12, Fuel = 0.80.

EUI Baseline:

43 kBTU/sf 19 kBtu/sf/yr7 kWh/sf/yr

Heating Load Cooling Load



Design Results
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100k

75k

50k

25k

0k
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Area Lights
Ext Usage
Misc Equip
Space Cooling
Heat Rej
Vent Fans
Pumps Aux
Space Heat
Hot water

3 kBtu/sf/yr

133 kWh/sf/yr

EUI Final design

31 kBTU/sf

Natural ventilation Potential
Possible natural ventilation hours = 1.078h
Net hours mechanical cooling required = 78h

Carbon Neutral Potential
Net CO2 emissions = 50% Reduction



Passive / Active Strategy
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35
Shading / sun analysis of equinox, winter solstice, summer solstice

9 AM 12 PM 3 PM

Building Orientation
Solar gains, potential natural ventilation

PV panels
Placement, area, distance, 
panel orientation and angle



Mechanical Strategies
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Outside MEP room Room

Cogeneration
El 35%, Heat 50%

Cooling w/ Ground 
source heat pump



OUTSIDE
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Approaching The Building

Outside Inside Box

A
B

C

D
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A - Approaching From South East

Outside Inside Box
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B- Main Entrance From South

Outside Inside Box
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C- Arriving From West

Outside Inside Box



41

D- North Entrance

Outside Inside Box



GENERAL



1st Floor

Student and Social
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2nd Floor

Faculty

43
Outside Inside Box



3rd Floor

Educational
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Section West
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0ft

16ft

32ft

48ft



Visible Systems
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Shear walls
Columns
Main Beams
Secondary beams
Composite slab beams
Truss beam
Balcony beam
Foundations

West Wing

Structural System
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East Wing

47’ 58’

Outside Inside Box



  Concrete 6000 psi
Shear walls - 12”
Columns - 24x24
Primary Beams-1 - 20x26
Primary Beams-2 - 16x18
Secondary Beams - 14x14
Foundation - 36” depth

West Wing
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117’39’

29’ 6”

59’

Outside Inside Box



West Wing - Structural Floor Plans
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Level 1 Level 2 Level 3

29’ 6” 
(typ)

25’ 10”

11’ 
(typ)

39’ 
(typ)

Outside Inside Box
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West Wing - Gravity Load Path

Bending Moment 
Diagram

Shear Force 
Diagram

Outside Inside Box



West Wing - Prestressing System

Outside Inside Box
51

fc’= 6 ksi

GR 270 Low Relaxation Strands

Diameter= 0.6”

Aps per strand= 0.216 in2

fpe= 162 ksi

5 strands of 0.216 in2

#8 bar

Floor Slabs

Beams of Main Frame



52

West Wing - Lateral Load Path

Center of Mass (CM)
Center of Rigidity (CR)

Outside Inside Box
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East Wing

Concrete 6000 psi
Shear walls N dir - 10”
Shear walls E-W dir - 8”
Columns - 14x14
Secondary beams - 18x24
Balcony I beam - 3’ 9”
Composite slab depth- 5”
Foundation - depth 36”

Steel A992
Composite slab beams - 20x26
Truss Beams - HSS 3x021658’47’

48’

Outside Inside Box
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East Wing - Structural Floor Plan

Concrete 6000 psi
Shear walls N dir - 10”
Shear walls E-W dir - 8”
Columns - 14x14
Secondary beams - 18x24
Balcony I beam - 3’ 9”
Composite slab depth- 5”
Foundation - depth 36”

Steel A992
Composite slab beams - 20x26
Truss Beams - HSS 3x0216

Outside Inside Box

47’

58’
7’

9’
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East Wing - Gravity Load Path

58’
47’

48’

Outside Inside Box
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East Wing - Lateral Load Path

Outside Inside Box
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Foundation

81”x81”x36”
324”x81”x36”

777”x547”x36”
58’47’

59’

Outside Inside Box
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Bridge design

Outside Inside Box

Bridge b/w East and West Wings Bridge from North Road to Building

Galvanized Steel Plate

Stopper

Teflon Slider

3.5” 3.5”

GR 270 Low Relaxation Monostrands
Diameter= 0.6”
Aps per strand= 0.216 in2

fpe= 162 ksi



Mechanical System
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Floor Sandwich

15’

15’

16’

Outside Inside Box



Mechanical - Floor Sandwich
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15’12’ 2’’ 13’ 12’ 8’’

Outside Inside Box



Mechanical - First Floor
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Isometric view Plan

Vertical duct - 36”
Main duct - 20”
Branch - 11”
Terminal duct - 8”
Return ducts - 12”

Outside Inside Box



Mechanical - Second Floor
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Isometric view Plan

Vertical duct - 36”
Main duct - 20”
Branch - 11”
Terminal duct - 8”
Return ducts - 12”

Outside Inside Box



Mechanical - Third Floor
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Isometric view Plan

Vertical duct - 36”
Main duct - 20”
Branch - 11”
Terminal duct - 8”
Return ducts - 12”

Outside Inside Box



AUDITORIUM



Auditorium
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Section south
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16ft

32ft

48ft



Structural System
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Steel truss - depth 2’ 6”
HSS 3x0,216

Concrete I beam
Depth 3’ 9”

On-wall concrete 
short cantilever

10x18”

Outside Inside Box



MEP, A and SE Collaboration
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Isometric view Isometric view

Outside Inside Box



SOCIAL
SPACES



Social Spaces
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Faculty Lounge



Green WallsGreen Walls
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Acoustics
Plants attenuate sound 
by reflecting, refracting 
and absorbing acoustic 

energy.

Air Quality
Different plants absorb 

different toxic chemical, thus 
reducing the concentration of 

formaldehyde, VOCs, TCE, 
benzene, etc.

LEED
Sustainable Sites, Water Efficiency, 
Energy and Atmosphere, Materials 

and Resources, Indoor 
Environmental Quality, Innovation.

Outside Inside Box



Green WallsGreen Walls
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Option 1: Modular Boxes
● Heavy (30 lb/sf)
● Limited root development space

Option 2: Hydroponic Systems
● Light (4 lb/sf)
● Mono-cropping
● Easy to maintain

Option 3:Green Facades
● Long term, high maintenance. 
● Potential for structural damage

1 1

2 3



Green WallsGreen Walls
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Endemic plants
No irrigation

Silver bush lupine, western redbud.
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The Box
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Collaborative spaces
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MEP, SE and A collaboration
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Isometric view Plan

Outside Inside Box



MEP, SE and A collaboration
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Detailed section

13’ 2’’ 12’ 2’’15’ 0”

Outside Inside Box



Structural system
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Box walls used as a deep 
beams, anchored in 
bottom and top slab

7 layer
Top and bottom slab

Depth = 6”

Outside Inside Box



Structural system - Connections
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Box walls used as a deep beams, 
anchored in bottom and top slab

Outside Inside Box



Structural system - Anchor
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http://www.youtube.com/watch?v=UFRfCb5bSKc


Flexible Boxes
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Flexible Boxes

Flexible Furniture Boxes



ROOF 
DESIGN



The Roof
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Beehives for Air Quality
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Sustainable Target Value
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Carbon Progress

Sustainable Target Value
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Energy progress

Sustainable Target Value
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Sustainable Target Value

PV panels
13.400 kWh/yr

Cogeneration
Electricity 35%,

Heating 50%

Rain Water Collection
112.500 gal/yr



Water
130.7 kg H20

Sustainable Target Value
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Carbon
3.3 kg CO2-eqv

Energy
54.2 MJ

Targets
Project



LEED
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● Rating System
○ LEED v4 BD+C NC

● 55 points - Gold Certified

● Energy Efficiency - 25%.
● Construction:

○ SWPPP
○ IAQ 
○ Material & Resources

● Process

Outside Inside Box



CONSTRUCTION
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Material and Equipment

Outside Inside BoxOutside Inside Box

Mobile Crane 200 

feet

Trailer and BBQ 

Steel

Material access

Concrete

Timber

Site
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Air Quality

1. Spray water 

2. Mechanical cover 

3. Wash vehicle 

4. Keep the road wet
 

5. Air dust control sprinkler for 
particle capture

6. Noise barrier for the sprinkler

Outside Inside Box

6.5.

4.
3.

2.1.

Outside Inside BoxOutside Inside Box
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Safety

Outside Inside Box

Zero tolerance 06.30 o’clock morning warm up 

Outside Inside Box

http://www.youtube.com/watch?v=Spekn5x0w0g
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Site Logistics N

Outside Inside Box
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3D Logistics 

Outside Inside Box
94

Outside Inside Box

http://www.youtube.com/watch?v=N0GasR8w7ys


General Considerations & Costing Summary
Target Value Design (TVD)

95
Outside Inside Box



TVD - Influencing Design
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Low
Med.
Hi.

Estimate Overall Estimate Overall Estimate Overall



TVD -  Building Downsizing
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Cantilevered 
green roofs

Outside Inside Box

Winter Spring



TVD - Cost Breakdown
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Prevailing wage 
premium

Finishes over 
target value

Same as winter 
presentation 

TVD

Outside Inside Box



Strategic Zoning

99

● Winter Quarter Outlook
● Refinement of the schedule
● Level by level alternative
● Temporary Isolation solution
● Peer Review

Outside Inside Box



Time Schedule
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Schedule Level of Detail
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Critical Construction Zones
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● Critical Construction Stage. 
● Tilt-up auditorium walls.
● Prefabricated core walls.

○ Core walls
○ Shoring

Outside Inside Box



4D Animation
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AIR QUALITY



Summary of Initiatives
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Green Walls Passive Systems BeehiveBuilding Design
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Summary of initiatives
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Newspaper & 
Reports

Formal to Informal 
Communication

Result Orientated 
Guidance

Owner
Involvement



THE END



Takeaways
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“Tools, methods, and software are important and critical, but not sufficient. The real change needed
  is the way how we deal with people” - Antonio

“Interaction with industry mentors and learning from their suggestions and thought processes was
 an enriching experience” - Siddharth

“True communication requires comprehension and empathy” - Joe

“Every team member wants to win, but what we have learned is that it is not going to happen
  without the teammates” - Jan

“The most important thing is not to get the work done, but how we do it. The laughs are what you
  remember” - Chanel 

“If group members, don’t have an idea of each other's knowledge/strength and respect for their
 individual field tasks, no good result comes out of it”- Camilla

“No good solution comes easily” - Pernille



Thank You Slide !
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PBL Team
Renate Fruchter
Flavia Grey
Maria Frank

Pacific owners
Dorian Curcanu
Enrique Hernandez Delgado
Elias Chg
Jackie Yiyang Jiao
Aleksandra Sobczyk

Mentor and members of the AEC Industry

Greg Luth
Eric Borchers
Justin Schwaiger
Tim Schrotenboer
Erik Kneer
Nick Arenson
Trupti Sonavane
Eduardo Miranda

John Nelson
Elizabeth Joyce
Willem Kymmel
Cole Roberts
Plamen Ivanov
Forest Peterson
Humberto Cavallin
David Bendet


