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My focuses

1. The sea-level rise in 2100
(1.5m)

2. The renovation of coastal cities
(CBD)
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Part 1

Urban design
Embarcadero




History

*_-

Ap W

«'f' *
o
2
}b‘; :

T

= i ¥

Embarcadero ? L

1850 1920 2000

. New developed area

. Old developed area

Embarcadero

1850 1920 2000



1850-1920
Gold rush: new settlement, small port

1920-1940
Development: cargo port

1940-1950
World war 1I: military port

1950-1980
After war: abondoned port

1980-now
CBD: redevelopment, tourism & recreation port




Inundation 2100

. current area at risk

B anann

area at risk with a 1.4m sea-level rise

Occupation Landfill Inundation 2100

B andil I currentareaatrisk

area at risk with a 1.4m sea-level rise

Occupation Landfill Inundation 2100
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Major Earthquake by 2044

Probability of
Major Earthquake

San andreas fault
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1906 Embarcadero



Existed situation: Landfill + seawall
1910-now

Landfill




Situations in disasters

Earthquake 2044

Inundation 2100




Solution

Combined with new seawall




Conceptual diagram

Docks
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Urban functions Floating areas




Potentials




Situation 1: old piers
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Old piers



1930s

2010s

Feature 1: Important urban structure



Military piers
s/t A Pier 1 Office
res Demolishment g T

Cargo terminals

Parkinglots

Cargo ' —> Recreation

4 renovated
12 to be renovated

Feature 2: Great historic value



Feature 3:

Iconic facades
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Shopping mall

Feature 4: Large-span structures are good for public programs



Waterfront recreation

. High density offices

. Low density offices

Tourism services
S {cruise-related)

\ .
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Waterfront sports

Future plannings of the old piers



Existed situation



Inundation



Earthquake



New seawall
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Situation 2: particular sites

Pier 39

Y

Cruise terminal

Ferry building

\

*

0 AT&T park

sl

[T T

Y

—

Ferry building Cruise terminal

AT&T park



Cruise
terminal

2013
The starting point of San Francisco’s cruise industry



One of the only two places that deep enough for a cruise ship
The only place for shuttle buses



Present

Future

Cost $92 million

Landfill
+
Hydraulic fill

330, 000m’

$18 million



.|

ﬂ

ﬁmﬂwm%waw%mwwmm%qz« %
R
SRt
SRR

SRR
SRR
R

SRR

R
R
R R R R R
R R R R R
R
SRR S

R R R R
R
RS S ARSI RS
R
R R
R SRR

R
R
R
AR
N

5
%

SR

s
o
%

2%

KRR
R RS
R
RS
R R R R
R R R AR
R
R AR
RO
R
SRR
R
ShEs
R

o

o

o

o
-

7

%
,
7

%
5
%

S
-

5%

%
fo

&
%
Z

RN
2
R

5
.
i

5
2

.
-

2
9;;

%

%
o
>

Ny
u..of?..

2

52

2

-
o

5
s
o

o

%

o555
%

SRR
R

o5

SRR
SO
SRR

%

5
.
55
A5

S

5
%

4%

2

R
S
R

SRS

5

5%

5%
5%

S
SR
R
TR
S
SR
R
R

5
%

=
o

5

R

N

s
7

2

5
5%

%

-
7
%

2
55

S5
&5

2

%

2

R

2
5

R
R
SRR
R
R SRR
R
s
S R
S

.
55
-
%554

RS

2
555

%

2

o
G55
o

%

4%

S

25
%
7

o
i
S

e

2

2
7

55
9

SR
SRR
S

o

%
%

5%
2%

il

7
o
o
55

5

SR
R
R

S
o

s
>
%5

%
Z
%

%

455
55

2

SENER

R SRR
R RN
.

RS

%

o

S
G

%
55
2

%

%
2

5

R

5%
7
G
-
-~
7
-
%
%

~
%

%

%

:?;%"
é{s

5%
%95

R
R

2
5

%
.
5
%
%

£
-
2

R R
R
R R TR TRy
R

R R R R IR
SRR

%

R
R

S

L

S
R
S

2

%
4%
Z%

%
7

5
4%

K
RO
SRR
B
KRR
RN
R
PRSRRY
R

Vo
2

7

%

%

5%
5
5%

%

%
2

R
AR
r,&,..zu.«w.%

%
55

570
%55

AR
RN
SRR

47

%
%
2%

7%
o
%

R
RN
R

o
5%
>
%

&

7
X%
&

o
55
-

o

S

o
7
o
5
5559,
.

SRR

R
RRRRRERRER
RN

e

S
ISR R

RRRRRR
Ry

Present

R SN

E5
-

7%

2
%5

%
555

R
R R AR KRR
R
R
SRR
R R AR
SRR
R R ORARA
R
R

SRR
SRR

..&/ss,,,u%uf%.,%%
TR
R R
R
R

R

R R
S S

Future

ﬂ

AR

.|

s

AN

|

TR

SRR
RN

R
R
R

5
%

55

e
Gxs s
Lo

.

%
2
2

%

%

:
,

R

S
LA
SR

s
o
G

R
RN
R

7%
i
5%

%

e
s
o
7

5
o

7
5

%

R
SN
RRRRRRRR
R

7

&
%55

R

R
IR

SR

5
%

R
W R

3
R
RS

7%

5

3

S
R

i
-

.
.

255

RO
R
R
B
SRR
SR
R

55

s
s

SRR
R

55

X
S
R

i
s

R
R

R

%

B
-

%

R
SO
B

7
%

R

R

e

SN

R

% %
i
o

B RS
R
S

R
RRERR
R

Sl
R
o
R
SRR
R

R

%

%5
%

SRR
RTINS

SRR
R

Ry

RS
R
SRR

R
AN

SRR

2

R

R
R
S
R
R
SRR
SR

s
o
7

2

R

SRR
SR

4

R
RO
R
R

S

R
R

R

SRR
R

55

%%

R
SER
TR

75
5
i
%

555555
o

o

%
i

S
&

555
7

%
%

5%

R
R
SR

R

%

455
i

S

%

o

2

%

R
R
0

5

S
R

7%
15

.

R
X

555
2

SR

RN

SRR
R

.

-
255
7
%

o

o

5%

555

5
255

o

S

5
5

5
.
.

B

TR
R
RN

RN

o

R
X

o

X

%

RS

R

S
RERERR
SRR

R

SRR
R

57

o

ERR

SR

e
250!
7

R0
S

Z

Sk

2
o

X

R

4%
45
2%

R 3
R
B
b

R
SRR

?....‘meﬂwmv..«.
R
R

R
SRR

R
R

R

R
N
R
R
R

%
7
%

i
e

. %
L
G

R
RSRSS

SR
R TR R
SN
SR
R

SR
RN
SRR R

R

TR
RORRORR
SR
R
R
R
R
N

R
SR

1
o

R

R
R
R
SRR
SRR

AR
SR
AR
R
R R
R

R
SR
R
SRR
SRR

R
S
SRR
R
R

RN
R
R

S
SIS

SRR
R
TR

S
RBRRR

SRR
SR
SRR
SR
R

X

S
S

SR
SRR

X

5

2%

“

%
S5
455%
7

o
o

2
S
S
S

5

%

5
5
2

%
%o%

5
i
5

i
%

555

i
o
.
445

%

.

S

R
SRR

255
-
2

%
2

o
RS
o

2

5
7

2

SRR

R
R

R

%5
5

R

o

RN

£
%

s
R
SR

BRI
SRR
NN

%

2

%

s

%
7

o

SRR

R

%

S
s

s
5

L%

Sk

X

2%
%

R

&
%

7
52
~

o

SRR
SRR
R

7
5

55

2

o

50
%

SR

%
2

R

%

N

7

o.i.:.s
SRR
R
SRS
SR

R

0
R
R

7
.

2
o

%

N
S

=

%
Z
i
s
i
Vs

S
G

X
R

%

AR

2

R
RN
SR

9
S
s

X

%
%
2

R
X

R
R

R
R

i ol




Ferry
building

Present

ezl

Future

X
SOSOG0K

nnnnnn




Pier
39

Present

////// ot



AT&T
park

Present

m @

=

____

Future

_
_ /
.
7/7//
f%%
?

/'///

/.

//
.
,//

.

0

L
&%%%%

42%%@%%%%%%%%7

r___

\ 3

\\

o




Part 2

Architectural design

Terminal site

Y :



Site analysis
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Users




Future plannings
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Concept: a public loop

MUSEUM

’ N

TERMINAL

EAWALL

Architectture Landscape









Vehicle circulations




Pedestrian ciculations

g Promenade
Emm Lloop

. Transportation

O Public activities



Old landfill Old seawall New landfill
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New reinforcement

Precipitate

New seawall

Firm soil



Floating building

Precipitate

New seawall

Old landfill

Old seawall

Firm soil







ans, s
R iy
ans







Swimming pool

Sou

\

o

Exhibition

o
Terminal

Res}

]
faural

Res|

3
aural Restaurant




Swimming pool




1 tl...A -~ ﬂ
< Lﬁ«w:.w. .‘_J.
-
fl«..L.::

J—S—:ﬂ:.







i
s

™y
| M P 4 l“‘







~a Public

=EEEEE
'LL{E’J
 —

S e () M
]

up

~J Z
Up o 0 5
== .

=]

Ny

[ FOS

[ L] [ J = A
fimn ———
1 R T
S v
P e
—E : : =
\/ \j \J Y
§Q
<
Down
dEHHHE  Restaurant F‘ﬂ Fﬂ =
DD}WH OF 98 58 il o b
: . E=
A e
s b B s
Doiwn = D@ ~
<itchen Kitchen Kitchen i Kitchen - - - a - - - - - - < s
| Down Eﬂ Eﬂ t




(BHa 4 EBHB AR AEHEHS_ HBHBHAB AEERER B B
BHRIE 98 8 18— 98 98 48 —FRIE IF TR AR 97 i

Restaurant \\ Restaurant \ Restaurant \ Restaurant \Eﬂ ﬁl

\ A E

\ E)E

onap g ARl ™ gREBABl ™ GRABABABAEAE \

SR HE SR HEB | HBHER HR EB | HE EE EE 9E HE E ABSBEHBdE 95 68
gop gp 9B gB OB 9T gp 9B gR 9B 4B 4F




H L5 . I ﬁ
& U 4
[
[
i\ ©
k) 2 .
- " v
= Ju0E —f £

N i N i\
—_—
——




=

HE Hilly &8

[T g—
HE 98 13

w

ahen

=

Resturant
LAS
N




V-

Yo

i

5

\

\




Passage







Interior







O 0 .
U il
Ul 2 Compartment 1
o (Pump water in and out)
w o
= |
H Food I Pipe )
= < Sbrage  gystem <
j = staff = s H
.)w’s{ - - N - [ = —
Kitchen Storage
~
5 G
e vater . —
collection Toilet
[
Waste
Water
B fficati "
: = | Toilet
i . - . 4
Storage a '7
|
| YV  — . - -
| <
< ! N L
~ Puic | U
J | Projection
® = |
. - W I u s
i | .o -
‘ | ]
| | - o
; < Room1 >
. ' i [ . . - = —
. u H [ H d —-—TT = . - . -
= J ;
o | 5 I —
. Exhibition | - age - ExhlbltloT 2 Room 2 Exhibition 1
{ : < :
. " H t H . . B . . « -
. = -5 ‘ S . i = ‘ gl . . . - -
! < Room3 >
= . ol ‘ . . . . . — —
Down | Administration
[ '4 Public
5L < : LL —
< | A A . = -
i E )\ rm—
S |
§ ‘ T Entry
= . . = = . -
. g e J [ hall
F Storage
E F . . . . = -
. <
é = /
—
<< Public Luggage
| \ |
- U ‘"\ [
Down \ Compartment 2
= = u
. o . B e } \ W
| /
| /
s /
/
/
‘i
|
Down ===
\
Down i |
> |
— N . 1







T




A
*a)\‘

,/\







=g

- o

id s

- R

-
L &
-
B
| 1S
.“

L]

v

H

)
,
i







k-




Part 3

Building technology



The construction process of seawall
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Existing situation.
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Dismantle the structure for future uses.
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Demolish the deck and pillings.
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SIS TS

Build sheet pile wall; dewater.
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Blend precipitation with concrete (DSM).
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Cast cellular concrete; hydraulic fill (strong concrete).
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A combined new seawall.
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Renovate the front part of the old pier.
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Assemble the dismantled structure on a new floating foundation (concrete box) somewhere else; drag it to the site.
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Build the connection.



Connection
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The floating building



Case: Brooke street pier
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San francisco’s shipyards
(assemble place)

San Francisco Shipyard




Floating caculation

WEIGHT SINKING
BUILDING MATERIALS Total 42000t 6m ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Concrete box 80%
Metal structure 6% .
Wood roof & wall 8% - -
Other elements 6% EJ — |
300 people 0.006% | "
TOI\E(I_j I " —
COMPARTMENTS Water 3500t 0.5m -
. Exit Z
TOTAL 42000t ~ 45500t 6m ~ 6.5m F—— |
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Ventilation

Mechanical Ventilation

'T‘ air out ‘1’ air in

Heating & Cooling system
O  heating pipes
Air flows 20C
— =92 Direction  + Highpressure - Low pressure
Summer
Heating & cooling:

In winter, the hot coolant produced by the solar panels will be
used by floor pipe system to warm the interiors. Cooling is not

needed in the building.
Flor| .4
Ventilation: il R \ 1 S =] S

The sea water could be used to exchange the heat with the fresh air
in both summer and winter. In winter, the cold fresh air will also

exchange the heat with the warm exhausted air after the exchange
with sea water.
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Winter

Average temperatures and precipitation

40°C 125 mm
- : 100 mm
30°C - 29°C 297 29°C
75 mm
P2OEE
50 mm
10°C
25 mm
0 C 0 mm
Jlan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Precipitation — Mean daily maximum Hot days — Mean daily minimum - - Cold nights
meteoblue =

Spring / Autumn



Solar energy

$ 70,860 per year
4 HESULTS 789,082 kWh per Year *

ﬁ T r—L . System output may range from 758,229 to 802,496kWh per year near this location

Month Solar Radiation AC Energy Energy Value
i) (KWh / m?/ day ) (kWh) ($)
January 3.10 39,493 3,546
February 4.11 47,040 4,224
March 4.94 63,060 5,663
April 6.19 75,326 6,764
May 6.80 85,544 7,682
June 7.09 85,734 7,699
July 7.59 93,930 8,435
August 6.90 85,263 7,657
September 6.40 75,908 6,817
October 4.90 60,554 5,438
November 3.34 40,925 3,675
December 2.82 36,305 3,260

Annual 5.35 789,082 $ 70,860

Location and Station Identification

Requested Location san francisco

Weather Data Source (TMY2) SAN FRANCISCO, CA 11 mi
Latitude 37.62° N

Longitude 122.38° W

PV System Specifications (Commercial)

DC System Size 507.6 kW

Module Type Standard

Array Type Fixed (open rack)
Array Tilt 20°

Array Azimuth 180°

System Losses 14%

Inverter Efficiency 96%

DC to AC Size Ratio 11

Economics

a\étfrll'alie"g;st of Electricity Purchased 0.09 $/kWh

Performance Metrics

Capacity Factor 17.7%

source: http://pvwatts.nrel.gov/pvwatts.php
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