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A Site Location




4 Second Floor o
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- Instructiondlabs

- Classeand 2 N
SeminaRooms :
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4 First Floor

100’

- Instructiondlabs
Lobby

- Auditorium
- ServerRoom M e
~ Toilets 1o




4 Third Floor

- FacultyOffices
- FacultyLounge
- Terrace

. Toilets
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L oads & Soil Profile "

Office 50 Well sortedfine to medium sanc
Classroom 40 _ _
: Bearing Capacity: 3500psf

Storage (light) 125
Large Classroom 60 Not in Liquefaction Zone C
Lobby 100 Water Table: 14ft below grade
Construction 20
Corridors 80

M
Sis= 1.349 Site Class D
Si1=1.085

Seismic controls over wind L



Clockwork

Challenges:

A Irregular floors
A Lack of continuous frames or walls for lateral system

A Spanning Auditorium




Clockwork

ConXtech

Moment Frame

20
b oy

Reinforced
Concrete

Gravity System

Lateral System

Floor System

Steel

ConXteclsteel
Moment Frame

Concrete
Metal Deck

Concrete

Concrete Special
Moment Frame

Flat Slab
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System D ConXteclrrame
Floor 1

» Challenge: Create simple floor system for irregular floor

28I 3 Dll 44l - DII 28! : DII

Typical filler beam Auditorium
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Typical girder =

! . ¢ 4 | —8
- 4 L L
8x50 v =
W18x5 0 \ |
H = VAR B VA AN
[\ N | L “ 4 2
I N s
| 4

Column

HSS16x16x5/8 \ ' \\

o

Auditorium beam
W44x335

25'-81/4"
1nn' - n"

L0
o




=

System 1 ConXtecframe
1‘ Floor 2 28'-0"  44'-0" 280" _—

Bridged ]

Entrance %‘

(supported - N oa | Typical filler bea
on street side) P> \ m {ll ¢ W12x22

25'- 8 1/4"
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W18x50
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System D ConXteclrrame
T Floor 3

Typical filler beam
W10x19

Typical girder
W16x50

10U - 0"

25! 5 OII 25! o OII 25! = Oll 25I v Ol/

"‘f‘_‘l“

22' - 10 3




System D ConXteclkrrame

T Lateral System
Challenge: Placdateral system with few continuous frames

Traditional Moment Frame ConXtech
44'- Q"

25' -

Base Shear V= 360l1_

Short Frames in EAAfest Direction More frames are possible




ConXteclirame s

A SimplifiedMoment Connections A IrregularFloor Plan

A Less Welding A Drift C
A Faster Erection Time A Large AuditoriurBpan
A Allows For Open Floor Plans A Lack of Continuous Columns

A CenterHas Regular Floor Plan
A ShortCantilevers



System D Concrete
Floor 1

28‘ e D" 22! = Ull l 22: s D" 28‘ 2 Dll

100'- 0"

Flat Slab

- 25| 3 U“ - 25| . DII ) 25| . DII - 25| _ UII

AN y

26 50"
| T~ !

100'-0"

ma
]
—

——

L = !
b TL
80 sl ab required. 160 X 16(%1‘ tyUpi al ¢«

e LY,
L

10DT32 with 128S Strand Pattern



System D Concrete .
~ LateralSystem Concrete Moment Frame

25'

A A
Column: Beam:
246 x 24¢ 186 x 24

Base Shear V= 465k




System B Concrete -

A Cheager material A Large auditoriungpan
A Constructability C
A Performance
A Poorrepairability after earthquake
A Column transfer over auditorium



Foundation Solutions Ol

Retaining Wall 1.5ft
Strip Footings along Exter — H
Spread Footings for Interi
Columns
C
<) 12ft
£7 @6 g S V
2ft __'_ = — :':'-.".'.il
30in I I I - I
I L. I
2.5ft 2.5ft  4ft
10ft 10ft ' oft |



A Site Access
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Slte Logistics

Crane LOCéLUOn e «Sloped elevated

—Road ___—

-

= =3
.“-s'..-‘:!

>

Access Road: b
200 wi 0
500 r a0
Parking | N e 6000 S.F.
Areas (32
Spaces)



Sequence
‘) ConXtech

~




Schedule ,
ConXtech

ol e

Task Name | Duration [Oct™15 Nov "15 [Dec™15 [Jan ™8 [Feb"16 [Mar 16 [ Apr™16 May "8 [Jun™18 [Jul™18 [ Aug "6 [Sep™
20][27] 4 [11[18]25[1[8 |15|22|29| B |13|2u|2?| 3 |1u|1?|24|31 [7 [14]21 |23| [ |13|zu|2?| 3 [10[17[24[1 [ 8 [15]22[28] 5 [12[18]26] 3 [10[17[24][31[ 7 [14]21]28]4 1
1 |-/ 5F5U Building 240 days
2 | - Site Preparation 203 days .
N Clear & Grub Site 5 davs 0
4 | Site Mobilization 5 days -L.
5 | Site Improvement 13 days | —]
6 | = Substructure 50 days " - T
7| Foundations 20 days L: St t t d
8 Basement Construction 30 days ru C u r&e reC (3
"9 | = shen 45 days
10 Superstructure 13 days R
11| Superstructure Complets 0 days I nStrUCtlonal Labs;
12 Exterior Enclosure 30 days ]
i Roof 20 days N C pl 'I
14 - Interior 107 days . 7 T Om e e
15 Stairs 15 days /
16 Interior Construction 59 days
A7 | Interior Finishes 38 days
18 - Services 83 days
19 Fire Protection 31 days
20 | Electrical 42 days
2 Plumbing 45 days
2z HVAC 49 days
23 Conveying 17 days
24 | - Equipment & Furnishings 50 days
25 Equipment 25 days
25 Furnishing 25 days
27 | Building Complete 0 days

Duration : 240 days

_ Project
Completion Date : 8/30/16

Complete



Schedule
RC

Task Hame Duration [Oci™ T Hov Ta [Dec™To [Jan™T& FED TG [War s [Apr-Te g 16 [=Ep 16
20|2?| 4 [11[18]25]1 [ 8 [15][22[28] 6 [13]20[27] 3 |1D|1?|24|31 [7 [14]21 |23| 6 [13[20[27[ 3 [M0[17[24[1]8 |15|22|29| 5 [12]19]26] 3 |1I]|1?|24|31 | 'f' [14]21 |23| 4 [11]18[25]2 ]9 [16]
1 - SF5U Building 267 days . .
B - Site Preparation 243 days E E
3 | Clear & Grub Site 5 days q
4| Site Mobilization 5 days -L.
I Site Improvement 13 days F
6 = Substructure 50 days -
"7 Foundations 20 days = t
8 | Basement Consti 30 days w u re ("
8 | - shell 83 days .
Superstructure 48 days t | L s
Superstructure C 0 days J C I O r] a C
Exterior Enclosur 35 days A
omplete
= Interior 112 days T
Stairs 15 days
Interior Construc 55 days
Interior Finizhes 38 days N
- Services &1 days
Electrical 47 days
Plumbing 49 days
HWAL 55 days
Conveying 22 days
= Equipment & Furn 50 days
Eguipment 25 days
Furnighing 25 days
Building Complete 0 days

Duration : 267 days

Completion Date: 10/6/16

Project
Complete ||




Estimates
$7,870,000

$8,000,000

$7,000,000

$6,000,000

$5,000,000

$4,000,000

$3,000,000

$2,000,000

$1,000,000

$-

$8,110,000

ConXtech

Concrete MF




A Houses
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Houses

E
n’ :
San Francisco San Francisco San Francisco M

House Quarter School of
Engineering



A SketckHJp Model

2




A Site Location




B Large Classrooms

- FacultyOffices

- Auditorium
- Toilets




A FirstFloor

N\
-Instructlonalab \

- ServerRoom

- Administration

- Toilets




4 ThirdFloor

| FaculLounge ¥
I Facultyoffices

Small Classrooms

. Toilets

- Student Open Space Office
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Houses

Steel Moment Eccentrically
Frame Braced Frame

Gravity System Steel Steel

Lateral System Steel Moment Frame EBF

Floor System ConcreteMetal Deck  ConcretéMetal Deck



o\ N\ \__\

System 1

Steel Moment Frame




System 1
T Floor 1

Typical Girder:
W21x68

Auditorium

Typica.l Column:
‘;v.,’ Ny W14x82

Typical Filler Beam:
W14x38




System 1
T Floor 2

Typical Girder:
W21x68

Auditorium Girder:
W24 x76

Typical Filler Beam:
W14x38




System 1

T Steel Moment Frame

W24x104

Column: W14x257

» 380
\( Base Shear V= 390k




System 1

Steel Moment Frame

Pros cons

A Regular Shape A AuditoriunSpan 50ft
A Short Cantilevers A Drift
A Open Bay$or Windows A Long Typical Span38ft
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T Floor 1

Auditorium

Typical Girder:
W21x68

Typical Filler Beam:
W14x38

Typical Column

AroundAuditorium:
W12x87




System 2
T Floor 2

Yo ——"N, y . .
: : L A . X gz Auditorium Girder:
Typical Girder: Yo ©» S\ <, W24x76
W21x68 S 5’ ’
/ N
s [ \
/ / N
e

Typical Filler Beam:
W14x38

\ Typical Column: 5 \/ <
\ W14x82 // 7 i
N / l o
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s ¥
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o

Initial Sizing:

Columns: W14x193

Beams: W14x132
Roof: W14x68

C
Brace: HSS10x10x5/8
f = T
7 113l
| S A
| IR
i ‘ ‘ | ~
I - T
| | | |50
Possible Locations for ‘ H T I L
Additional Frames if { [ ; L
N L ‘
R Bése Shear V— 390k




System 20 EBF

Pros cons

A Regular Shape A AuditoriunSpan 50ft
A Short Cantilevers A EBFRAlong Auditorium
A Brace Along Exterior A EBFs BlodKindows

A Regular Framseof 38ft



Site Loglstlcs

" Crane Location #2 — s T

Laydown Area: Sloped elevated

:,"\‘-? . \ '3
Moblle Crane ‘~ oz .
> Access Road:
200 wi d
Parking b O
Areas (24 X
Spaces)

Recg/cling/Waste



Sequence

‘) Moment Frame & EBF
N




Schedule

Moment Frame

Tazk Name | Duration EEE Nov "15 | Dec*15 | Jan 18 | Feb 18 | Mar 18 | Apr*ig May “16 [ Jun"18 | Jul1s | Aug 16 | Sep16 | Oct'14
27[4 [11[18[25] 1 [8 [15]22]28] 6 [13]20]27] 3 [10[1F[24[31] 7 [14[21[28] 6 [13]20[27] 3 [10[17[24]| 1 [ 8 [15[22[28] 5 [12[18[26] 3 [10[17[24]31] 7 [14]21]28] 4 [11[18]25[ 2 [ 9
-/ SF5U Building 263 days @
= Site Preparation 226 days G ]
Clear & Grub Site 5 days E E
Site Mobilization 5 days -L.
Site Improvement 13 days c‘ ;;—
- substrucure I v Structure erected
Foundations 20 days
Basement Construction 25 days
- Shell 83 days . -
Superstructure 43 days -
Superstructure Complete 0 days - @' I n Stru Ctl O r] a.l Lal:)s
Exterior Enclosure 30 days }

Roof 20 days * L C O m p hate

=/ Interior 115 days > . A
Stairs 15 days ::ﬁ l
Interior Construction 51 days [r ’I 1\
Interior Finishes 38 days ) T
- Services 79 days 5 Sl -
Fire Protection 31 days -—
Electrical 47 days F
Plumbing 45 days r
HVAC 39 days e
Conveying 17 days —_ M
=/ Equipment & Furnishings 50 days == =
Equipment 25 days v=l
Furnishing 25 days ;
Building Complete 0 days @ 930 \

Project

Duration : 263 days Complete L
Completion Date : 9/30/16



Schedule

EBF

Tazk Name ‘ Duration | [Oct™s Moy "15 [Dec*s Jan 18 [Feb 18 [ War 18 [Apr'16 May "6 [Jun*16 Jul'16 [Aug*16 [Sep15
20[27] 4 [11[18][25] 1 [8 [15]22[28] 6 [13[20[27] 3 [10[17[24[31[ 7 [14]21[28[ & [13[20[27] 3 [10[17[24]| 1 [ 8 [15]22[28] 5 [12[18]26] 3 [10[17[24[31[ 7 [14[21[28] 4 [11[18]2
=/ SFSU Building 249 days ;
= Site Preparation 222 days G =
Clear & Grub Site 5 days E
Site Mobilization S days -L.
Site Improvement 13 days 1 F
= Substructure 50 days = St t A t d
Foundaticns 20 days = ru C u I e e rE’ C e
Bazement Construction 30 days
= Shell 77 days
Superstructure 32 days
Superstructure Complete 0 days
Exterior Enclosure 33 days
Roof 30 days
= Interior 107 days
Stairs 15 days
Interior Construction 49 days
Interior Finishes 38 days
- Services 99 days
Fire Protection 21 days
Electrical 17 days
Plumking 45 days
HWVALC 49 days
Conveying 47 days
-/ Equipment & Furnishings 40 days
Eguipment 20 days
Furnighing 20 days
Building Complete 0 days

Project
Duration : 249 days Complete L
Completion Date : 9/12/16



Estimates

$8,000,000

$7,000,000

$6,000,000

$5,000,000

$4,000,000

$3,000,000

$2,000,000

$1,000,000

$-

$7,380,000

Steel MF

EBF




Equipment

Wheel Loader:

JCB 426 HT Excavator:

2.5 CY Bucket JCB JS 260
- 1.5 CY Bucket

M
Other Equipment
Aerial Lifts
Forklift L

Grove TM 869& Trucks



MEHFnNspiration

San Francisco Federal Builg
4 Natural Ventilation
Mechanical Backup
A Daylight
Reduce Heating




Natural Ventilation
T Clockwork: ack Effect

Central Arium:
Automatic Louverat the Top

ssssss
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FLOOR 3




Natural Ventilation
T Clockwork: WWhdows

4 Manual operable Windows

45'-6"




Natural Ventilation
T Houses: \Mdows

\y | Manual operable
= 7 600

Windows




. v
Smart Windows hat

Architect: ono shading devig
Hot Days: (tinted) reflect solar Heat away from Building
Cold Days: (transparent) allow solar Heat into Building
Reduce Energy Bills by 30% C

PATENT PENDING

& @é‘@ o
@Q Q?Q {@ ) )
& =
I

cold exterior — 50% of sunlight flows to interior

AATAVAVAVAVAVA

hot exterior — = 90% of solar energy blocked

£0% ofspparent
outside brightness

e e * | | |
& S RavenWindow
ColdDays Hot Days & AN —
Qi{é @ %é%b e@b \/\ /" incoming sunlight L
R @}ﬁgﬁ’;&é | reflected sunlight
) ) L L=




Mechanical System Distribution- j
Clockwork

FLOOR 1 FLOOR 2 FLOOR 3

100

= u
V4
Active
Server Room Chilled
Portable A/C ‘ Beams

Unit




4 Mechanical System Distrib
- Houses

3800

3800

5% FLOOR 2 -

oty Onican

7 6o

Server Room
Portable A/C
Unit

Active
Chilled
Beams




Detalls on Chilled Bea R

i Thermostats (individu@bntrol) |

4 Sensor on each Chilled Beam
Provide only the required Heating/Cooling
Linked to Thermostats
DewpoinfTemperaturé&ontrol




