


Site_Location A 

San Francisco 

[Site Analysis] 



Site_Conditions A 

 
1. Seismic Challenges   2. Strong Winds   3. Average Temperature 69’ 

[Site Analysis] 



Site_Views  A 

View Towards Site 

View Towards Lake 

[Site Analysis] 



Decision Matrix 

[Site Analysis] 



Decision Matrix 

+ Innovative Design 
-  Poor Floor Plans 

A 

+ Exposed Structure 
-  CurvedColumns 

+ More Consistent Construction 
-  Expensive Fabrication 

E 

C 

+ Great Floor Plans + Big Atrium 
-  Less Innovative Design 

+ Better + Easier Structural Grid 
-  Tilted Facade 

+ More Consistent Construction 
-  Curtain Wall Cost + Installation 

WINNER 

[Site Analysis] 



Decision Matrix_Combined Fusion 

+ Innovative Design 
-  Poor Floor Plans 

A 

+ Exposed Structure 
-  Curved Columns 

+ More Consistent Construction 
-  Expensive Fabrication 

E 

C 

+ Great Floor Plans + Big Atrium 
-  Less Innovative Design 

+ Better + Easier Structural Grid 
-  Tilted Facade 

+ Efficient Space Layout 
-  Curtain Wall Cost + Installation 

WINNER 

[Site Analysis] 



BIG IDEA: Gateway  

[Big Idea] 



Concept Development A 

[Big Idea] 



Site_Analysis  A 

[Big Idea] 



Site_Analysis  A 

[Big Idea] 



Biomimicry_Integration A 

[Biomimicry] 

[coral reef] 
movement from ocean waves 

[Rounded Facade] 
movement from site winds 



Biomimicry_Facade A 

[Biomimicry] 



Biomimicry_Detailed Wall Section A 

[Biomimicry] 



Team Process_Two Interaction Stories 

1. TILTED FACADE 

+ Innovative Design 
-  Hard to Integrate 

A 

+ Exposed Structure 
-  Tilted Columns 

+ Project Value 
-  Expensive Maintenance + Installation 

E 

C 

[Two Interaction Stories] 



Critical Construction Zone C 

 Target Values 
 
•Enhance views to the lake 
 

•Improve day lighting 
 

 
Challenges to Achievement 
 
•Trapezoidal shaped panes 
 

•Tilted panels + 25% install cost 
 

[Two Interaction Story] 



Curtain Wall Discussion C 

     Current              Proposed 

Current Design 
Mullion Length:  594 ft 
Cost:  $463,000 
 

Proposed Design 
Mullion Length:  193 ft 
Cost:  $150,000  

Current:  163 panes of glass/section 
 
Proposed:  12 panes of glass/section 

Savings:  $313,000 

[Two Interaction Story] 



Team Process_Two Interaction Stories 

2. TWO-STORY AUDITORIUM 

+ Bigger Space Layout 
-  Eliminates Square Footage from 2nd Floor 

A 

+ No height restrictions for beam depth 
-  More cantilevers from space loss 

+ Project Value 
-  Expensive Maintenance +   Installation 

E 

C 

[Two Interaction Stories] 



Auditorium  

[Two Interaction Stories] 

C 



Truss vs. Deep Beam E 

[Two Interaction Stories] 

 62 ft span 

 MEP floor sandwich 

 Aesthetic Appeal 

 Cost Effectiveness 



First Floor Plan A 

[Floor Plans/Gravity System] 



First Floor Plan_Circulation A 

[Floor Plans/Gravity System] 



1st Floor – Gravity System E 

[Floor Plans/Gravity System] 

16’ 

76’ 

77’ 



1st Floor – Typical Sizes E 

[Floor Plans/Gravity System] 

Framing Beams 
 
W14 x 22 
 
W12 x 16 
 
3” Composite 
Steel Deck 
 
 
 



Second Floor Plan A 

[Floor Plans/Gravity System] 



Second Floor Plan_Circulation A 

[Floor Plans/Gravity System] 



2nd Story – Gravity System 

[Floor Plans/Gravity System] 

16’ 
13’ 

76’ 

10’ 
87’ 

E 



2nd Floor – Typical Sizes E 

[Floor Plans/Gravity System] 

Framing Girders 
 
W18 x 35 
 
W36 x 132 
 
3” Composite Steel 
Deck 
 
 
 



Third Floor Plan A 

[Floor Plans/Gravity System] 



Third Floor Plan_Circulation A 

[Floor Plans/Gravity System] 



2nd Story – Gravity System 

[Floor Plans/Gravity System] 

16’ 
13’ 

76’ 

10’ 
87’ 

E 



3rd Floor – Typical Sizes E 

Framing Columns 
 
W14 x 61 
 
Cantilever Beams 
 
W18 x 35 
 
3” Composite 
Steel Deck 
 
 
 

[Floor Plans/Gravity System] 



Cantilever Solution – First Floor Brace E 

[Cantilever] 



Cantilever Solution – Tension Cable E 

Tension 
Member 

 

 

 

 

[Cantilever] 



Off-site Prefabrication 

 Pre assembled cantilever 
 Safer to install 
 Reduce time in critical path 
 Reduce work in critical construction 

zones 
 

 

 

C 

[Cantilever] 



Structural Skeleton E 

 

 

[BIM Integration] 

16’ 
13’ 
12’ 

76’ 

10’ 
35’ 

52’ 



BIM Integration 

 

 

[BIM Integration] 

Architect 
Engineer 



BIM Integration_Alignment Clashes 

[BIM Integration] 



BIM Integration_Wall Thickness 

[BIM Integration] 



Architecture/Structural Integration E 

 

 

[BIM Integration] 

16’ 
13’ 
12’ 

76’ 

10’ 35’ 

52’ 



Clash Detection C 

 

[AEC BIM Integration] 



Gravity Load Path E 

 

 

[Load Paths] 



Gravity Load Path  E 

[Load Paths] 



Gravity Load Path  E 

 

 

[Load Paths] 



Design Loads & Soil Profile E 

 GRAVITY LOADS 

 

 

 

 SOIL CONDITIONS 

 3500 psf bearing capacity 
Water table 14ft below grade 

 SEISMIC LOADS (governs over wind loads) 

 Base Shear = 850 kips 

 Site Class D 

 

 

Floor Dead Loads Live Loads 
First 75 psf 80 psf 
Second 75 psf 80 psf 
Third 85 psf 60 psf 

[Load Paths] 



Typical Connections E 

 Gravity Connections 

 Use 7/8” diameter A325 bolts with threads included 

 ¼” shear plate 

 Moment Connections 

 Use 7/8” diameter A325 Bolts with threads included 

 Angled plate on top and bottom  

 

[Load Paths] 



Structural Skeleton E 

 

 

[Load Paths] 

16’ 
13’ 
12’ 

76’ 

10’ 
35’ 

52’ 



E 

[Lateral System] 



Lateral System – SMF E 

 

 

 SMF with ConX Technology 

 Max Beam: W30x116 

 Max Column: HSS16x16x5/8 

 Filled with concrete 
 

 

 

 

[Lateral System] 



Spring Quarter Introductions E 

[Lateral System] 



Lateral System – BRBF E 

 

 

 ConX Advantages Lost 

 

 BRBF 

 Fewer frames required 

 Largest beam: W18x71 

 Largest Column: W14x120 

 

 Symmetry to reduce torsion 
 

 

 

 

[Lateral System] 



Lateral System – Why Choose BRBF? E 

 

 

 ConX Advantages Lost with Radial and angled elements 

 Member sizes much smaller and more cost efficient 

 Braces act as structural fuses and can easily be replaced after damage 
 

 

 

 

[Lateral System] 



E 

[Lateral System] 



ETABS Model E 

 Assumed Pinned at base 

 Moment releases on all gravity frames 

 Nonlinear hinges defined 

 Rigid Diaphragms 

 

 

[Structural Analysis] 



Loads E 

 Gravity Loads placed on diaphragms 

 Equivalent Lateral Loads Procedure per ASCE 7-10 

 Lateral Loads placed directly on braced frames 

 Center of Rigidity – account for torsion effects 

 No slant in ETABS model 

 Equivalent moment introduced at the top of 2nd and 3rd floors 

 

[Structural Analysis] 



El Centro Ground Motion E 

[Structural Analysis] 

Maximum at ~2.5 sec 



Deflection and Story Drift E 

 Code Deflection Requirements 

 

[Structural Analysis] 

0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

0.000 0.010 0.020 0.030 

St
or

y 
Interstory Drift Ratio 

Story Drift Ratio: North-South 

Story Drifts 

Story Drift Limit 

0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

0.000 0.010 0.020 0.030 

St
or

y 

Interstory Drift Ratio 

Story Drift Ratio: East-West 

Story Drifts 

Story Drift Limit 



Member Stress Diagram example E 

 Moment Forces 

 

 

 

 

 Axial Forces 

 

 

 

[Structural Analysis] 



Steel Design Check E 

 

 

[Structural Analysis] 



E 

[Foundation] 



Foundation Footings E 

 

 

[Foundation] 

Strip Footing 

Isolated Footing 

Spread Footing 

30” Thick 
Pu = 345 Kips 

#8 Rebar at 4” c/c 



Retaining Wall E 

 

 

[Foundation] 

Reinforcement: 

#6 at 6” c/c 
Factors of Safety: 

 

Overturning = 2 

Sliding = 1.5 

Bearing Capacity = 3 



Typical Column to Footing Connection E 

[Foundation] 

Typical Base Plate: 
 
PL 1 x 15 x 15 

8’ 
8’ 



3-D Foundation Schematic E 

[Foundation] 



Precast Discussion 

 Retaining Wall, on site 
 Connection 
 Over tuning moment 
 Outer wall 

 

 Elevator shaft, precast 
 Safer to install 
 Avoid challenging forming 
 Time saving 

 

 

C 

[Foundation] 



Phase 3 – Foundations C 

 

30” 8’ 

[Foundation] 



Phase 4 – Slab on Grade C 

 

1,020 Linear Ft of  Formwork, 3’ tall 

[Foundation] 



Foundation Discussion C 

 

 
 

Cost of Foundations: 
 

$149,000 
      

14% reduction in 
original cost 

Labor Hours for Foundations: 
 

314 

36% reduction in 
Labor Hours 

[Foundation] 



Foundation Discussion C 

CY of Concrete Poured: 
 
Column Footings:   213 
Slab on Grade:      155 
Wall Footings:         138 
 
Total:        506 Output:  400 CY/day 

[Foundation] 



Cumulative Costs C 

 

[Foundation] 



Percent Complete by Labor Hours C 

 

Labor Hours 
 
Foundation & S.O.G:       700 
 
Previous Phases:            525 
 
Remaining Phases:     11,000 

[Foundation] 



Phase 16 – Exterior Enclosure C 

 

[Exterior Enclosure] 



Estimation Process C 

[Exterior Enclosure] 



Estimation Process Continued C 

[Exterior Enclosure] 



Cumulative Costs – Exterior Walls C 

[Exterior Enclosure] 



Exterior Enclosure Percent Complete C 

Labor Hours 
 
Exterior Enclosure:       2,500 
 
Previous Phases:        3,350 
 
Remaining Phases:      6,000 

[Exterior Enclosure] 



Construction Schedule  
Computer Lab 

Access 
30 April Exterior Closure 

Finished by 
12th of May 

Installation 
Structure 

[Schedule] 

C 



Site Plan For Construction 

• Safety 
 

• Just In Time 
 
 
 

Machinery 

Humans 

[Site Plan and Equipment] 

C 



Equipment Excavation 

• Weight       33 ton 

• Bucket        2.2 CY 

• Weight        12 ton 

• Bucket  3.3 CY 

Excavators 

Wheel loaders 

• Weighty       6.8 ton 

• Bucket        0.75 CY 

Dump Truck 

• Load capacity       14 ton  

[Site Plan and Equipment] 

C 



Equipment Foundation  

Concrete Pump Truck 
 Output  50 CY per hour 

 Radius          140 foot 

 

[Site Plan and Equipment] 

C 



Equipment Challenging Lift 

Column 
5000 lbs  

[Site Plan and Equipment] 

C 



Equipment Mobile Crane 

140
 

100
 

92
’ 

Mobile  Crane (100ton) 

• Radius 140 foot 
 

• Capacity at challenging 
point 11 000 lbs 

 

[Site Plan and Equipment] 

C 



Equipment Material Handling 

• Max. load 6000lbs 
          

Construction Hoist 

Telescoping boom 

• Max. lift hight 45ft 

• Max. peak load 1000lbs 

 

Material pick-up and 

[Site Plan and Equipment] 

C 



LEED Gold Certificate 

Our project reached 69 points 
 

0 

5 

10 

15 

20 

25 

30 

35 

40 

Our points 

Possible points 

Challenges 

 Cost limitation 

 

 Innovative design 

 

 Further reduction of 
energy costs   

 

 

 

[Project Goals] 



LEED Gold Achievements & Advantages 

 

 Water  
 Wastewater 
 Landscaping 
 Water reduction 

  
• Site Benefits 

– Public transport 
– Local labor and material 
– Climate   

 

[Project Goals] 



Team Process_LEED Requirements  

[Project Goals] 



Team Process_Time + Cost Requirements 

[Project Goals] 



Team Process_Functional Requirements 

[Project Goals] 



Section_Atrium A 

[Final Product] 



Section_Auditorium + Entrances A 

[Final Product] 



Elevations A 

[South + West Views] 

[North + East Views] 

[Final Product] 



1st + 2nd Floor Entrances_Public Connection A 

[Final Product] 



Atrium_Social Connection A 

[Final Product] 



Aesthetic Evolution 

[Winter Quarter] [Spring Quarter] 

[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

[Final Product] 



Team Process_Communication 

[Updates] 

1. 2. 

[Files] [Meetings] [Owner 
Meetings] 

[Back-up] 

3. 4. 5. 

[Team Process] 



Team Process _Meeting Agendas 

[Team Process] 



Team Process _Task List Production 

[Team Process] 



Pop_Introduction 

Meeting Facilitation 

Preview Slides 

Reinforce Personal Goals 

Social Connection 

[Team Process] 



POP = PEOPLE 

Product 

Organization Process People 

[Team Process] 



Lesson’s Learned 

[Team Process] 

“Time zones are hard” – Eric Tung 
 
“Define gridlines” – Jennifer Ju 
 
“Situational Leadership” – Dennis Wolfe 
 
“Teamwork” – Jonathan Isaksson 
 
“Question the understood” – Madeline Campos 
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