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MEET THE TEAM 

JOHN DODINI  
Stanford 
Apprentice 

KAROLINA 
OSTROWSKA  

Warsaw Univ. of Tech 
Architect 

COURTNEY WONG  
Stanford 

Structural Engineer 

CURTIS WONG  
Stanford 

Structural Engineer 

DIANA LOUIE  
Stanford 

Construction Manager 

SARA SUNDELIN 
Stanford 

Construction Manager 
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Albuquerque, NM, 35°06′39″N 106°36′36″W 

SITE LOCATION 



Albuquerque, NM, 35°06′39″N 106°36′36″W 

SITE LOCATION 



Temperature & Precipitation 

SITE CLIMATE CONDITIONS 



 

Annual average high temperature: 70.4 ºF 

Annual average low temperature: 43.2 ºF 

Annual average preciptitation: 9.4 inches 

Annual average sunshine: 3418 hours  

Temperature & Precipitation 

SITE CLIMATE CONDITIONS 



Wind 

SITE CLIMATE CONDITIONS 

Annual Wind Rose (Speed) Annual Wind Rose (Frequency) 



Monthly Wind Roses  

(Frequency Distribution) 
Frequency distrubution throughout day 

Wind 

SITE CLIMATE CONDITIONS 







BIOMIMICRY TEAM INSPIRATIONS 

15 



TERMITE MOUND FEATURES 

Natural 
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Efficient 
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Collaborative 
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Temperature 
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Albuquerque, NM, 35°06′39″N 106°36′36″W 

SITE LOCATION 

UNIVERSITY OF 
NEW MEXICO  

OUR SITE 



NEARBY BUILDINGS 

SURROUNDINGS 



NEARBY BUILDINGS 

SURROUNDINGS 



GREENERY 

SURROUNDINGS 



COMMUNICATION 

SURROUNDINGS 



  Parameters 
TERMITE ENTERPRISE INVERTED MOUND 

Cellular beams Post-tensioned Regular steel Bubble deck 

A
rc

h
.  Design (interior) space 3 3 3 3 

 Overall Aesthetics / Impression 3 3 2 2 

 Effective Organization 2 2 3 3 

C
o

n
st

ru
ct

io
n

 
 Relation to Site 1 1 2 2 

 Prefabrication 3 1 2 3 

 Achievement of Milestones 3 1 2 3 

 Constructability 2 1 3 3 

 Local Materials Available 1 3 2 1 

 Estimate Cost Compliance  1 1 2 3 

St
ru

ct
u

ra
l  MEP Installation / Compatibility 3 2 1 2 

 Structural Cost 2 1 2 3 

 Structural Aesthetics 3 1 2 1 

G
e

n
er

al
 

 Natural Ventilation  3 3 2 2 

 Energy Efficiency 2 2 3 3 

 Sustainability 2 3 2 3 

 Biomimicry 3 2 2 3 

 Overall Preference 3 1 1 2 

Team Score   94 75 85 102 

Combined Owner Score 96 88 81 82 

Total Overall Score 95 84 82 89 

DECISION MATRIX – WINTER QUARTER 



TERMITE ENTERPRISE CONCEPT 

DECISION MATRIX 



DECISION MATRIX INVERTED MOUND CONCEPT 



REVISED DECISION MATRIX 



PHASE I - FEBRUARY 



PHASE I - FEBRUARY 



PHASE I - FEBRUARY 



PHASE I - FEBRUARY 



PHASE I - FEBRUARY 



PHASE I - FEBRUARY 



PHASE I - FEBRUARY 



PHASE I - FEBRUARY 



PHASE II - MARCH 



PHASE II - MARCH 



PHASE II - MARCH 



VERSION FROM WINTER PRESENTATION  

PHASE II - MARCH 



PHASE III - APRIL 



PHASE III - APRIL 



PHASE III - APRIL 



PHASE III - APRIL 



FUNCTIONS ALLOCATION 



FLOOR PLAN & SPACE ALLOCATION 



UNDERGROUND 



UNDERGROUND - EGRESS 



UNDERGROUND – INTERIOR VIEW 



UNDERGROUND – INTERIOR VIEW 



FUNCTIONS ALLOCATION 



GROUND FLOOR – SITE VIEW 



GROUNDFLOOR – FLOOR PLAN  



GROUNDFLOOR – 3D VIEW 



GROUNDFLOOR – EGRESS 



GROUNDFLOOR – INTERIOR VIEW 



GROUND FLOOR - GRAVITY SYSTEM 

Beams: 

﹅  W10x15 

﹅  W16x26 

﹅  W21x44 

Columns: 

﹅  W14x53 

 



FUNCTIONS ALLOCATION 



ENTRANCES 



OVERALL                       27,212 SqFt 

TOP FLOOR – FLOOR PLAN 



TOP FLOOR – FLOOR PLAN 



TOP FLOOR – EGRESS 



TOP FLOOR – ATRIUM VIEW 



TOP FLOOR – DEAN’S OFFICE 



TOP FLOOR - GRAVITY SYSTEM 

Beams: 

﹅  W10x15 

﹅  W16x26 

﹅  W21x44 

Columns: 

﹅  W14x53 

﹅  W10x49 

 



ROOF - GRAVITY SYSTEM 

Beams: 

﹅  W10x15 

﹅  W16x26 

﹅  W21x44 

Columns: 

﹅  W14x53 

﹅  W10x49 

 



ELEVATION – EAST VIEW 



SECTION VIEW A-A 



SECTION VIEWS B - B 



ELEVATION – WEST VIEW 



FLOOR SANDWICH 

“YELLOW” GRAVEL ROOF 

DUCTWORK BETWEEN 

BEAMS 

ROOM SPACE 

FLOOR SLAB 

DUCTWORK BETWEEN 

BEAMS 



EXCAVATION PROCESS 

BASEMENT EXCAVATION  
17 FEET DEEP 

5800 CY OF SOIL 



FOUNDATION DESIGN SOLUTION 

Soil Conditions: 

•  Bearing Capacity = 4 ksf 

•  Medium compact sand 

•  Inorganic silts 

Design Parameters: 

•  wsoil = 125 pcf 

•  ϕ = 30° 

•  f = 0.45 

 



CONCRETE RETAINING WALL 

1.5’ 

17’ 

#3 @ 12” #6 @ 10” 

#7 @ 10” 

#6 @ 10” 

4’ 20” 4’ 

SECTION  

ELEVATION 



CONCRETE RETAINING WALL – 3D VIEW 

17’-0” 



SPREAD FOOTINGS 

FOUNDATION PLAN 

Columns: 

• 3’ x 3’ x 2’ 

Shear Walls: 

•  Length = 12’ - 8” 

•  Width = 8’ 

•  Depth = 15” 



SHEAR WALL DESIGN 

47’ 

12’-8”  

Pu = 396 kips 
235 kips 

114 kips 



LOAD PATH – 3D 



LOAD PATH - ELEVATION 

ROOF 

FIRST 

GROUND 

UNDERGROUND 

Earthquake 

Force 
 

Resisting 

Force 



CONCRETE SHEAR WALLS – 3D VIEW 



SHEAR WALL CAPACITY 

• Moment Capacity of 10,800 kip-ft 



SHEAR WALL – PLAN VIEW 

12’-8”  

10”  

12” 

#9 @ 12” O.C. #11 @ 12” O.C. 



SHEAR WALL – PLAN VIEW 

Max Interstory Drift of 0.019 



SUN SHADING - SUMMER 



SUMMER SUN ANGLE 



SUN SHADING – SPRING/AUTUMN 

SPRING/AUTUMN EQUINOX  



SPRING/AUTUMN SUN ANGLE 



SUN SHADING - WINTER 



WINTER SUN ANGLE 



C  
E 

A 

EXTERIOR WALL CHALLENGE 

Organic shape 
Natural Ventilation 
Biomimicry Inspiration 

Attach double wall to 
structure 

Constructability concerns 
Almost double the cost 
Unique fabrication 



DOUBLE EXTERIOR FAÇADE 



“DOUBLE WALL” SKETCHES 



SITE WIND CONDITIONS 
Monthly Wind Roses (Frequency Distribution) Frequency distrubution throughout day 



NATURAL VENTILATION – AIR CIRCULATION 



SINGLE SIDED VENTILATION VENTILATED CAVITY 

NATURAL VENTILATION – AIR CIRCULATION 



FENESTRATION – SOUTH VIEW 



FENESTRATION – NORTH VIEW 



NATURAL VENTILATION – NIGHT COOLING 



NATURAL VENTILATION – NIGHT COOLING 



NATURAL VENTILATION – NIGHT COOLING 



FLOOR SANDWICH 

“YELLOW” GRAVEL ROOF 

DUCTWORK BETWEEN 

BEAMS 

ROOM SPACE 

FLOOR SLAB 

DUCTWORK BETWEEN 

BEAMS 



“DOUBLE WALL” PRELIMINARY SKETCHES 



EXTERIOR WALL PROBLEM-SOLVING 

A+E Collaboration 



DESIGN OF PANEL “STRONG BACK” 



FAÇADE CONSTRUCTION 



FAÇADE CONSTRUCTION 

¾” φ A325 
Erection Bolt 

PL 3 x 3/4 

¼” Bent Plate 



FAÇADE CONSTRUCTION 

HSS 5x2x3/16 

 

HSS 2x2x3/16 



REPETITION, REPETITION, REPETITION... 

• DR. GREG P. LUTH 

“How can we make something 

atypical… typical?” 



HOISTING MECHANISM 

• RIGGING SYSTEM WITH COUNTERWEIGHTS 



6 LABORERS 

3 DAYS 

 

BENEFITS OF DOUBLE WALL 



SUSTAINABILITY 

EFFICIENCY 

COST 
HIGHER  

QUALITY 

LIFE CYCLE 

27,000 SF vs. 30,000 SF 

BUILDING SQUARE FOOTAGE 



BUILDING SQUARE FOOTAGE 

30% Circulation 

40% Circulation 



30% circulation 40% circulation 

EFFICIENCY OF CIRCULATION 

27,000 SF is 
more efficient 

No waste of space 
Less energy for heating and cooling 
Reduce carbon footprint 
Creative & compact 

Less efficient use of space 
Carbon footprint greater 
High life cycle cost 



HALF OF U.S. CARBON EMISSIONS ARE FROM 
BUILDING SECTOR 

Source: Professor Gilbert Masters, Stanford 



OWNER CONCERNS 



LEED GOLD 60 POINTS 

LEED 2009 for New Construction  

Chapter Possible Points 
Received 

Points 
Sustainable Sites 26 18 

Water Efficiency 10 2 

Energy and Atmosphere 35 24 

Materials and Resources 14 8 

Indoor Environmental Quality 15 7 

Innovation and Design Process 6 1 

Regional Priority Credits 4 0 

Total 110 60 



SUSTAINABILITY 

EFFICIENCY 

COST 
HIGHER  

QUALITY 

LIFE CYCLE 

27,000 SF vs. 30,000 SF 

DIRECT COST SAVINGS 



THE FIXED TARGET 

Grant (in 2012 Dollars): $8,500,000 
 
Start of Construction on August 3, 2015: $7,293,000  

Return on Investment = 0.8% 
Inflation = 4% 

TARGET VALUE: $7.2 MILLION 



27,000 SF vs. 30,000 SF 

Decreased 
Square 
Footage 

Decreased 
Building 

Costs 

Higher 
Quality 
Building 

Additional 
Building 
Features 

HIGHER QUALITY BUILDING 



ADDITIONAL BUILDING FEATURES 

HIGHER QUALITY 
FINISHES 

PV PANELS 



COST ESTIMATE 

TARGET COST: $7.2 MILLION 



ESTIMATE RESULTS 

TARGET VALUE: $7.2 MILLION 



COMPANIES NEARBY 

Structural Steel 
14 min 

Concrete plant 
15 min 

Hospital 
5 min 

Cement 
Supplier 
11 min 

Construction 
Equipment  

10 min  



CAMPUS 

SITE 

ENTER SITE 

EXIT SITE 

SITE ACCESS 



2 Excavators  

 Crawler 56,800 Lbs. 
(Ec240Blc) 

Max digging 33’ – 8” 

SITE PLAN - EXCAVATION 



MOBILE CRANE 

LABOR 
ELEVATOR 

LABOR REST AREA 

PORTABLE 
TOILETS 

EQUIPMENT 
MAINTENANCE AREA 

EQUIPMENT 
STORAGE 

SITE OFFICE 

RECYCLE 
STATION 

ELEVATOR 

DROPOFF ZONE 

PARKING (12) 

SITE PLAN 



1 Mobile Crane 

 Grove TM9120 
120 ton 

Boom 130’   
Jib 58’  

Reach 105’ 

SITE PLAN – CRANE CAPACITY 



2 Construction 
Elevators 

1 Fork Lift 

2 Excavator 
Trucks 

EQUIPMENT 



CONSTRUCTION ZONES 

L R L R L R 

Underground 
Floor 

Ground Floor Top Floor 



Picture 

SCHEDULE 

Enclosed Building 
02/02/2016 

Lab Access 
04/28/2016 

Finish Building 
07/27/2016 



4D MODEL 



BIM COORDINATION PROCESS - TRAINING 

Small BIM 
Test 

Training Team to 
Ensure Quality & 

Efficiency Understanding of 
Process 

Understanding of 
Goals 

Transparency of 
Competencies & 
Knowledge 



MODEL-BASED COST ESTIMATE 

Quantity 

Uniformat Masterformat 



BIM COORDINATION PROCESS 



CLASH DETECTION PROCESS 



MEMBER COLOR CODING 



EARLY CLASH DETECTION 

2000+ CLASHES! 



CLASH DETECTION 

Exterior double wall & 
beams 

New exterior wall 
support system 



PRODUCT, ORGANIZATION, PROCESS 



PRODUCT, ORGANIZATION, PROCESS 

“POP”! It’s what we’ve been doing all along! 



WHAT IS “POP”? 

Product Organization Process 

Function 

Form 

Behavior 



PRODUCT - FUNCTION 

Product Organization Process 

Function 

Form 

Behavior 



IMPROVED PERFORMANCE - EFFICIENCY 



IMPROVED PERFORMANCE - EFFICIENCY 



PRODUCT - FORM 

Product Organization Process 

Function 

Form 

Behavior 



BIOMIMICRY – ORGANIC SHAPE 



BIOMIMICRY – ORGANIC SHAPE 



PRODUCT - BEHAVIOR 

Product Organization Process 

Function 

Form 

Behavior 



BUILDING PERFORMANCE VS. TARGETS 



BUILDING PERFORMANCE VS. TARGETS 



ORGANIZATION - FUNCTION 

Product Organization Process 

Function 

Form 

Behavior 



OUR VISION & GOALS - BRAINMERGE 



OUR VISION & GOALS - BRAINMERGE 



ORGANIZATION - FORM 

Product Organization Process 

Function 

Form 

Behavior 



HOW TO ACHIEVE OUR GOALS:  
FLAT HIERARCHY & “SWIFT” TEAM 



HOW TO ACHIEVE OUR GOALS:  
FLAT HIERARCHY & “SWIFT” TEAM 



ORGANIZATION - BEHAVIOR 

Product Organization Process 

Function 

Form 

Behavior 



MEASURING PERFORMANCE  



MEASURING PERFORMANCE  



PROCESS - FUNCTION 

Product Organization Process 

Function 

Form 

Behavior 



WORK TOGETHER TO DELIVER VALUE 



WORK TOGETHER TO DELIVER VALUE 



PROCESS - FORM 

Product Organization Process 

Function 

Form 

Behavior 



LAST PLANNER SYSTEM  



PULL PLANNING SESSIONS 

Master Schedule as of April 10 



PULL PLANNING SESSIONS 

Master Schedule as of April 25 



PULL PLANNING SESSIONS 

Master Schedule as of April 25 



PROCESS - BEHAVIOR 

Product Organization Process 

Function 

Form 

Behavior 



IMPROVING PERFORMANCE VIA 
COMMUNICATION 



COMMUNICATION  - TOOLS 

Asynchronous Instant 



COMMUNICATION - SOFTWARE 



VIRTUAL LOUNGING & HANGING OUT 



TEAM MEETING USING ROBOTS 



TEAM COLLABORATION 



VIRTUAL COLLOCATION 



WHAT IS “POP”? 

Product Organization Process 

Function 

Form 

Behavior 







TERMITE MOUND FEATURES 

Natural 
Ventilation 

Energy 
Efficient 
Buildings 

Communal & 
Flexible Colony 

Home 
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Collaborative 
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Regulate 

Temperature 

Operable Vents 
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Natural 
Ventilation 

Communal & 
Flexible Home 

Termites 
Regulate 

Temperature 

BIOMIMICRY – TERMITE MOUND 
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THANK YOU! 



3D 



3D 
There comes a time 
when you have to 

stop making 
changes. 

You have less 
time than you 

think. 

We are always 
pushing the 

boundaries of what 
we can do.  

Eye on the prize! 

Remember the 
big picture! 

Every individual 
decision should 

benefit the team. 


