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Our Site

Lake View

Seismic Challenge

San Francisco State Campus
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Site Location A
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Second Floor A

InstructionalLabs

Classesand

Seminar Rooms

Toilets
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AFirst Floor

InstructionalLabs

Lobby

Toilets

Auditorium

Server Room



A

E

C

M

L

Third Floor A

FacultyLounge

FacultyOffices

Toilets

Terrace
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Loads & Soil Profile

Live Load psf

Office 50

Classroom 40

Storage (light) 125

Large Classroom 60

Lobby 100

Construction 20

Corridors 80

Soil Conditions

Well sortedfine to medium sand 

Bearing Capacity: 3500psf

Not in Liquefaction Zone

Water Table: 14ft below grade

SeismicLoads

Sds= 1.349            Site Class D

Sd1 = 1.085

Seismic controls over wind

E
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Clockwork

Challenges:

Å Irregular floors

ÅLack of continuous frames or walls for lateral system

ÅSpanning Auditorium

E
14õ

13õ

13õ
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Clockwork

ConXtech

Moment Frame

Reinforced 

Concrete

Gravity System Steel Concrete

Lateral System ConXtechSteel 

Moment Frame

Concrete Special

Moment Frame

Floor System Concrete

Metal Deck

Flat Slab

E
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Auditorium

Typical girder

W18x50

Column

HSS16x16x5/8

Typical filler beam

W12x22

System 1 ðConXtechFrame
Floor 1

Ã Challenge: Create simple floor system for irregular floor plan
E

Auditorium beam

W44x335
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Typical girder

W18x50

Largest 

Cantilever

Bridged 

Entrance

(supported 

on street side)

Typical filler beam

W12x22

System 1 ðConXtechFrame
Floor 2

E
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Typical girder

W16x50

System 1 ðConXtechFrame
Floor 3

ETypical filler beam

W10x19
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Short Frames in East-West Direction More frames are possible

Traditional Moment Frame ConXtech

Challenge: Placelateral system with few continuous frames

System 1 ðConXtechFrame
Lateral System

E

Base Shear V= 360k
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ConXtechframe

Pros Cons

ÅSimplifiedMoment Connections Å IrregularFloor Plan

ÅLess Welding Å Drift

ÅFaster Erection Time Å Large AuditoriumSpan

ÅAllows For Open Floor Plans Å Lack of Continuous Columns

ÅCenterHas Regular Floor Plan

ÅShortCantilevers

E
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System 2 ðConcrete
Floor 1

E

8ó slab required.  16ó x 16ó typical columns

10DT32 with 128-S Strand Pattern
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System 2 ðConcrete
Lateral System Concrete Moment Frame

E

Column:

24ó x 24ó

Beam:

18ó x 24ó

Base Shear V= 465k
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System 2 ðConcrete

Pros Cons

ÅCheaper material ÅLarge auditoriumspan

ÅConstructability

ÅPerformance

ÅPoorrepairability after earthquake

ÅColumn transfer over auditorium

E
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Foundation Solutions

Ã Retaining Wall

Ã Strip Footings along Exterior 

Ã Spread Footings for Interior 

Columns 

10ft10ft

30in

#7 @ 6ó c-c

9ft

12ft

2ft

2.5ft

1.5ft

4ft2.5ft

E
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SFSU 

Campus
Our Site

Exit Routes

C

Site Access
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Recycling/Waste

Parking 

Areas (32 

Spaces)

Mobile Crane

Sloped elevated 

Road

Crane Location #2

Access Road:

20õ wide

50õ radius

6000 S.F.

Storage for 

Tools and 

Equipment

Laydown Area: 2500 

S.F.

Site Logistics

C
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Crane

Crane

Crane

Sequence 
ConXtech

C
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Schedule
ConXtech

C

Duration : 240 days

Completion Date : 8/30/16

Structureerected

Instructional Labs 

Complete

Project 

Complete 
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Schedule
RC

C

Duration : 267 days

Completion Date: 10/6/16

Instructional Labs 

Complete

Project 

Complete 

Structure erected
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Substructure Substructure

Shell Shell

Interiors
Interiors

Services
Services

Building Sitework
Building Sitework

$-

$1,000,000 

$2,000,000 

$3,000,000 

$4,000,000 

$5,000,000 

$6,000,000 

$7,000,000 

$8,000,000 

ConXtech Concrete MF

Estimates

C
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San Francisco 

House

San Francisco 

Quarter

San Francisco 

School of 

Engineering

Houses A
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Sketch-Up Model A

76õ

30õ
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Site Location A
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Second Floor A

Large Classrooms

FacultyOffices

Auditorium

Toilets

76õ

50õ

26õ
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FirstFloor A

InstructionalLab

Server Room

Administration

Toilets

76õ

50õ

26õ
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Third Floor A

FacultyLounge

FacultyOffices

Small Classrooms

Toilets

Student Open Space Office

76õ

8õ-1ó21õ-10ó
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Section a-a A
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Houses

Steel Moment 

Frame

Eccentrically 

Braced Frame

Gravity System Steel Steel

Lateral System Steel Moment Frame EBF

Floor System ConcreteMetal Deck ConcreteMetalDeck

E
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System 1
Steel Moment Frame

E

3 @ 13õ
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Typical Column: 

W14x82

E

System 1
Floor 1

Typical Girder:

W21x68

Typical Filler Beam:

W14x38

Auditorium
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Typical Column: 

W14x82

E

System 1
Floor 2

Auditorium Girder:

W24x76

Typical Filler Beam:

W14x38

Typical Girder:

W21x68
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W24x104

38õ

Column: W14x257

50õ

38õ

38õ

E

System 1
Steel Moment Frame

Base Shear V= 390k
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Pros Cons

ÅRegular Shape ÅAuditoriumSpan 50ft

ÅShort Cantilevers ÅDrift

ÅOpen BaysFor Windows ÅLong Typical Spans: 38ft

E

System 1
Steel Moment Frame
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Challenges:

Å Spanning Auditorium

Å Placing Lateral System

E

System 2 ðEccentrically Braced Frame

76õ

76õ

13õ

13õ

13õ



A

E

C

M

L

Typical Girder:

W21x68

Typical Filler Beam:

W14x38

Typical Column: 

W14x82

Auditorium

Typical Column 

Around Auditorium:

W12x87

System 2
Floor 1

E
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Auditorium Girder:

W24x76Typical Girder:

W21x68

Typical Filler Beam:

W14x38

Typical Column: 

W14x82

System 2 
Floor 2

E
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EBFs

Initial Sizing:

Columns: W14x193

Beams:    W14x132

Roof: W14x68

Brace:      HSS10x10x5/8    

E

13õ

13õ

5õ
38õ

38õ

Possible Locations for 

Additional Frames if 

Necessary 

38õ
50õ

Base Shear V= 390k
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System 2 ðEBF

Pros Cons

ÅRegular Shape ÅAuditoriumSpan 50ft

ÅShort Cantilevers ÅEBFAlong Auditorium 

ÅBrace Along Exterior ÅEBFs BlockWindows

ÅRegular Frames of 38ft

E
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LRecycling/Waste

Parking 

Areas (24 

Spaces)

Mobile Crane

Sloped elevated 

Road

Crane Location #2

Access Road:

20õ wide

50õ radius

6000 S.F.

Storage for 

Tools and 

Equipment

Laydown Area: 

2500 S.F.

Site Logistics

C
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Crane

Crane

76õ 76õ

Sequence
Moment Frame & EBF

C
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Schedule
Moment Frame

C

Duration : 263 days

Completion Date : 9/30/16

Structure erected

Instructional Labs 

Complete

Project 

Complete 
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Schedule
EBF

C

Duration : 249 days

Completion Date : 9/12/16

Structure erected

Instructional Labs 

Complete

Project 

Complete 
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Shell Shell

Interiors
Interiors

Services
Services

Building Sitework
Building Sitework

$-

$1,000,000 

$2,000,000 

$3,000,000 

$4,000,000 

$5,000,000 

$6,000,000 

$7,000,000 

$8,000,000 

Steel MF EBF

Estimates

C
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Equipment

Wheel Loader:

JCB 426 HT 

2.5 CY Bucket

Excavator:

JCB JS 260 

1.5 CY Bucket

Mobile Crane:

Grove TM 8690

Other Equipment

Aerial Lifts

Forklift

Trucks

C
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San Francisco Federal Building

Ã Natural Ventilation

Ä Mechanical Backup

Ã Daylight

Ä Reduce Heating

M

MEP Inspiration
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Natural Ventilation
Clockwork: StackEffect

Central Atrium:
Automatic Louvers at the Top

WIND

FLOOR 3

M
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Natural Ventilation
Clockwork: Windows

Ã Manual operable Windows

FLOOR 3FLOOR 2

M
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Manual operable

Windows

Natural Ventilation
Houses: Windows

FLOOR 3

FLOOR 2

M

76ô-0ò

76ô-0ò

38ô-0ò

21ô-10ò

67ô-11ò
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Ã Architect: òno shading devicesó

Ã Hot Days: (tinted) reflect solar Heat away from Building

Cold Days: (transparent) allow solar Heat into Building

Ã Reduce Energy Bills by 30%

Hot DaysCold Days

M

Smart Windows
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Server Room 
Portable A/C 

Unit

Active 
Chilled 
Beams

FLOOR 1 FLOOR 2 FLOOR 3

M

Mechanical System Distribution
Clockwork
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Server Room 
Portable A/C 

Unit

Active 
Chilled 
Beams

FLOOR 1
FLOOR 2

FLOOR 3
M

76ô-0ò

76ô-0ò

76ô-0ò

76ô-0ò

38ô-0ò
38ô-0ò

67ô-11ò

21ô-10ò

Mechanical System Distribution
Houses
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Ã Thermostats (individual Control)

Ã Sensor on each Chilled Beam

Ä Provide only the required Heating/Cooling

Ä Linked to Thermostats

Ä DewpointTemperature Control

M

Details on Chilled Beams


