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Two types of connections



The water lock stands as

a crossing stop for boats from Almere to Amsterdam
a physical connection for Zeeburgerisland and Amsterdom-Noord
a boundary of the Inner River |J
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) 4 Water Vision Amsterdam 2040
) 4 English Summary (september 2016)

x Amsterdam: City of Water

Rediscovery of the water

Blue treasure

Amsterdam cherishes its water — and rightly so.
Amsterdam is a city of water pur sang. About 35% of
the city's surtace area consists of water. In the Dutch
Golden Age of the 17th century as well as today, water
is a source of income, beauty and amusement: blue
treasure. The 17th-century ring of concentric canals is
a UNESCO World Heritage Site. With 3 million visitors
a year, canal cruises through this area are one of the
country’s most popular attracbions, The 1) waterway 15
teeming with inland barges, passenger lemes, cruse
ships and recreational boats, The aly's canals are
tilled with pleasure cratt on summery days and during
major events such as King's Day. The growing numhber
of visitors and inhabitants places increasing pressure
on public space, water included - the balance of the
water's use is at issue. The Amstel is a scenic river that
channels water into the city like a blue carpet. The
banks of this languid peatland river rank among the
city's most important recreational cycle routes, and
they provide relaxation and a chance to cool down for
cily-dwellers. The water 1s still of inestimable value to
Amsterdam and its inhabitants.

Water in the genes
er the centuries the people of Amsterdam have
learned to 'live with water’. Water is in the city-dwellers'

The IJ and the port

The 1) is an important link in the trans-Atlantic passage
of cargo vessels sailing between the Ruhr Area, the
Port of Amsterdam, other Dutch inland ports and
international seaports. The Port of Amsterdam is
Western Europe’s fourth largest seaport by cargo
tonnage and boasts the world's largest petroleum and
cocoa ports — its economic significance is considerable.
We are aiming to manage the accessibility and use of
space within the port precincts more intensively and
more efficiently. The port area also serves as a testing
ground for business ventures and experimentation with

new sustainable technologies.

The frequency and number of passenger ferries on

Befare the 19th century, Amsterdam's water was most
impaortant for the water management of this marshy
city and for the transportation of goods. The latter

was of considerable economic importance. In the
Golden Age the ships of the VOC — the Dutch Fast
India Company - moored along the 1), whereupon the
CArgo was transferred to smaller boats and cnnueyed
to the canal-side warehouses via the canals. The barge
canals were important routes for inland transportation,
The construction of Central Station marked a reversal
n Amsterdam's relabionship with the water: road and
rail became the mam modes of transport and the aly
centre's waterways fell nlo disuse as transport artenes,
The city was visually clased off from the LI, where
shipping remained impaortant. Nowadays the canals and
waterways are primarily used by canal cruise operatars,
recreational boats and houseboats. Since the 1990s

a completely new urban watertront has taken shape
around the 1), with new public amenities such as the
Muziekgebouw aan 't IJ concert hall, the redeveloped
MNDSM shipyard and the EYE Film Museum, as well

as wonderful new public spaces on the waterside.
Amsterdam has rediscovered the 1), Thanks to the
opening of the Hermitage and the large landing

stage at its front entrance and the Amstel Quarter's
development of Park Somerlust, the River Amstel 1s
likewise being rediscovered as an important public

space for the city.

the 1J will be increased and the distribution of the

ferries along the lJ waterway is being optimised. In

addition, before 2020 we are keen to gain clarity about
the construction of one or more bridges (for slow-
moving traffic), a tunnel or a cableway in order to be
able to handle the future growth in passenger traffic
across the |J. We want to continue the development

of new public attractions along the Banks of the IJ and
provide publicly accessible greenery on the Northern
Banks of the IJ with cycle routes continuing through to

Zaandam and Marken. At various locations along the

IJ there is space for new marinas as well as small-scale
moorings for floating and amphibious dwellings or
houseboats. We are also going to scout out locations
for the growing river cruise sector along the IJ and in
the region, as well as for a second Passenger Terminal
Amsterdam for ocean-going cruise ships in the Western
Harbour Area/North Sea Canal Area.
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the lock complex together with the island dam contribute to form the water-friendly landscape of the island



water activities extension



The current abandonded entertainment land together with the lock complex will be integrated and contribute to the whole island landscape
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Research



Main Obiject

Function

future
scenario

Future
Result

The Schellingwoude Lock Complex

Water Navigation

Planned

vaterway

Water Activities

Social-culture needs
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The blue line indicates the possible future transport demand on the route between Amsterdam Central
Station and Almere lland, which forms an important motivation to perform the nautical function study.




/... Schellingwoude lock complex [ Almere
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The deployment of a fast ferry on the route between Amsterdam Central Station and Almere is essential.
However, the crossing of the water lock complex is unavoidable in the existing situation.



Transport mode No. of Distance  Rush hour Average Travel time

transfers velocity

Mean (p) | St. dev. (o)

No 59 km/h 28 min 2.00 min

Car [4] 0 27.5 km . ;

Yes 33 km/h 50 min 10.00 min

Land based public 1 55 & No 56 km/h 35 min 1.00 min

transport [5] ' Yes 56 km/h 35 min 5.00 min

Water based publi
L N el 0 15.7 km - 22.5 km/h 42 min 10.50 min
transport

Passengers prefer to travel fo their destination in a short and reliable time frame with the least amount of transfers. In
order to make sure that water based public transport offers a reasonable alternative to land based public transport,
the average travel time of water based public transport should be lowered by 7 minutes. This margin can only be found
within the locking process at the Schellingwoude lock complex.




Location Distance  Average Partial time
velocity
Mean (u) St. dev. (o)
Embarking Amsterdam Central Station - 2.00 min 0.50 min
De-berthing Amsterdam Central Station 200 m 20 km/h 1.00 min 0.00 min
Sailing | ake Binnen-IJ 3.700 m 50 km/h 4 .50 min 1.00 min
o Western outer port : :
Sailing _ 300 m 12 km/h 1.50 min 0.00 min
Schellingwoude lock complex
Lockage i g 15.00 min 10.00 min
g Schellingwoude lock complex ' '
= Eastern outer port , _ .
Sailing = _ 300 m 12 km/h 1.50 min 0.00 min
Schellingwoude lock complex
Lake Buiten-1J / Lake
Sailing 11.000 m 50 km/h 13.50 min 3.00 min
Markermeer
Berthing Almere lJland 200 m 20 km/h 1.00 min 0.00 min
Disembarking Almere |Jland 2.00 min 0.50 min
Total Preferred route 15,700 m | 22.5 km/h | 42.00 min 10.50 min

From the travel time analysis we can conclude that the locking process at the Schelingwoude lock complex is
of great influence on the total travel time.




Stage Location Passage time

Mean () | St. dev. (o) Upper 95%
confidence band

Lock chamber at _ . :
Lockage _ 8.00 min 3.60 min 15.00 min
Schellingwoude lock complex

source from Rijkswaterstaat and multiple (public) shipping companies involved in previous attempts to
exploit a feasible water based public transport connection passing the Schellingwoude lock complex

the locking process at the Schelingwoude lock complex is considered to be a significant bottleneck in the water based public transport
route between Amsterdam Central Station and Almere.



Locking process of Schelingwoude lock complex
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Lake Binnen-lJ

Oranjesluizen

1. Northern lock chamber
2. Middle lock chamber
3. Southern lock chamber

Prins Willem-Alexandersluis
4. PWA lock chamber

®._Lake Buiten-lJ

Description Dimensions lock Entrance Dimensions Normative
chamber (Lx x W) depth design vessel allowable
vessel class
Northern lock chamber [ 72.8 mx 14.0 m NAP -45m | 700 mx 13.0m CEMT-class IlI
Middle lock chamber 95.2mx 18.0m NAP 45m | 90.0mx 17.0m CEMT-class IV
Southern lock chamber [ 72.8 mx 14.0 m NAP -45m | 700 mx13.0m CEMT-class IlI
PWA lock chamber 2000 mx24.0m NAP -47m | 197.0mx 23.7m | CEMT-class Vib

(normal Amsterdam level)
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The principle of water lock is to provide a temporary closed space for water transfer which means the chamber doesn’t have much
potential for development at the basis of ensuring the capacity and linear waterway for crossing boats.
It can be seen that only the moving parts, the lock’s gate could be largely improved



The first true pound lock was built in 1396 at Damme near

Bruges, Belgium.

AD 1396

Pound locks were first used in medieval Chi-
na during the Song Dynasty (960-1279 AD),
having been pioneered by the Song politician

and naval engineer Qico Weiyue in 984

AD 984

AD 900 D 1000 AD 1100

o.o.o.o.o.o.o.o’ooooooooo 00’00ooooooooooo..o.o.o.o.o.olol.ololololololol.olololo

In medieval Europe a sort of p
was built in 1373 at Vreeswijk
lands. This pound lock serviced r

at once in a lorge basif.

AD 1373

bund lock
Nether-
hany ships

AD 1200 AD 1300 AL

1400

The ltalion Bertola da Novate (c. 1410-1475)
constructed 18 pound locks on the Navi-
dlio di Bereguardo (part of the Milan canal

system sponsored by Francesco Sforza)
between 1452 and 1458.

AD 1410-1475

AD 1500 AD 1600 AD 1700

o 0l.0l0lo€o>o-o-o-..o-o-o-o-o.o.o..o.o.o.ooooooooo.o00000000.0.0.0‘0.0.0....

AD 1995

King Willem Ill laid the first stone on April
1870 . Five years ago, work had been dc¢
with a lot of setbacks on the construction
the cofferdam that formed the largest par

29,
ne
of

t of

the closure. On 25 September 1872 the first

ship sailed through the lock.

AD 1870

AD 1800 AD 1900 All

2000
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Gate Design For Large, High Head Locks

“The development of an innovative lock gate”. J.W. Doeksen



Ship Gate

Sliding Arch (Tension

Submersible gate

Reliability +4 : +4 -4
Safety +2 0 +4
Accesibility 0 : +2 0
Water consumption -4 +2 +4
Use of Space 5, ) | 32
Energy Consumption +1 : +1 : B

source:
Gate Design For Large, High Head Locks
“The development of an innovative lock gate”. J.W. Doeksen



LOCK HEAD

LOCK CIHAMBER

LOCK HEAD

The optimized water lock

source:
Gate Design For Large, High Head Locks
“The development of an innovative lock gate”. J.W. Doeksen



o PFIN SUPPORT WAGON Gi4.8.4
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GATE STRUCTURE &15

~ See Figure 47
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Gate Design For Large, High Head Locks

“The development of an innovative lock gate”. J.W. Doeksen



Water lock complex .

reserved tor fast ferry navigation

ast ferry navigation

Built year: Oranijesluizen 1870
(renewed in 1997)
Prince Willem-Alexander lock 1995



Recreational shipping

Professional shipping

1. Old water lock



recreational port 2927

Water lock complex control room 200

foot path 132

recreational navigation 2785
fast ferry navigation 1325
commercial port 5000
commercial shipping 5018
Built year: Oranijesluizen 1870 commercial port 3670
(renewed in 1997)
Prince Willem-Alexander lock 1995
control room  foot path fast ferry navigation commercial port commercial shipping commercial port
(0]
13.1%

recreational port recreational navigation

21057 sgm



2. Rearrange the waterway by adding a fast ferry route




Different gate closed status because low water pressure there



Fast ferry Recreational boat Fast ferry Recreational boat

Fast ferry Recreational boat Fast ferry Recreational boat

Compared with ordinary water lock. The water lock for fast ferry route saves time in theory by one 120 degree revolution of the lock’s gate, which causes
the water level within it to gradudlly fill and conversely drain, allowing boats to reach both river levels with little time waiting here



Main Obiject

Function

future
scenario

Future
Result

The Schellingwoude Lock Complex

Water Navigation

Plonned

vaterway

Woater Activities

Social-cult

Ure needs

A Renewed Water Infrastructure



LY

Inside swimming pool

(%)

Qutside swimming pool

Official outside swimming location

(%

Paddling pool

(%

OOANGAN
LY

Water playground

There are more than 40% water public space within the A1O ring, but most of the water entertainment space is located
a little bit far from the river IJ, In our site, around the sluisbuurt and schellingwoude, there are large area of natural water
resource with good accessibilities but are not well developed for water recreation now.



River IJ stands as an important role for people’s water entertainment needs
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@ recreational place and / or catering with current connections between each recreationadl place
view of the water

planned recreational place and / or catering
with view of the water

It can be seen positive things along the 1J developments, but still much needs to be done.
The greatest chance lies in the development of the whole IJ banks as a new public space for the city



) 4 Water Vision Amsterdam 2040
) 4 English Summary (september 2016)

x Amsterdam: City of Water Rediscovery of the water

Blue treasure

Amsterdam cherishes its water — and rightly so.
Amsterdam is a city of water pur sang. About 35% of
the city's surtace area consists of water. In the Dutch
Golden Age of the 17th century as well as today, water
is a source of income, beauty and amuserment: blue
treasure. The 17th-century ring of concentric canals is
a UNESCO World Heritage Site. With 3 million visitors
a year, canal cruises through this area are one of the
country’s most popular attracbions, The 1) waterway 15
teeming wath inland barges, passenger lemes, cruse
ships and recreational boats, The aly's canals are
tilled with pleasure cratt on summery days and during
major events such as King's Day. The growing numhber
of visitors and inhabitants places increasing pressure
on public space, water included - the balance of the
water's use is at issue. The Amstel is a scenic river that
channels water into the city like a blue carpet. The
banks of this languid peatland river rank among the
city's most important recreational cycle routes, and
they provide relaxation and a chance to cool down for
cily-dwellers. The water 1s still of inestimable value to
Amsterdam and its inhabitants.

Water in the genes
2r the centurnes the people o msterdam nave

learned to 'live with water’. Water is in the city-dwellers'

The IJ and the port

The 1) is an important link in the trans-Atlantic passage
of cargo vessels sailing between the Ruhr Area, the
Port of Amsterdam, other Dutch inland ports and
international seaports. The Port of Amsterdam is
Western Europe’s fourth largest seaport by cargo
tonnage and boasts the world's largest petroleum and
cocoa ports — its economic significance is considerable.
We are aiming to manage the accessibility and use of
space within the port precincts more intensively and
more efficiently. The port area also serves as a testing
ground for business ventures and experimentation with

new sustainable technologies.

The frequency and number of passenger ferries on

Befare the 19th century, Amsterdam's water was most
impaortant for the water management of this marshy
city and for the transportation of goods. The latter

was of considerable economic importance. In the
Golden Age the ships of the VOC — the Dutch Fast
India Company - moored along the 1), whereupon the
CArgo was transferred to smaller boats and cnnueyed
Lo the canal-side warehouses via the canals. The barge
canals were important routes for inland transportation,
The construction of Central Station marked a reversal
n Amsterdam's relabionship with the water: road and
rail became the mam modes of transport and the aly
centre's waterways fell nlo disuse as transport artenes,
The city was visually closed off from the LI, where
shipping remained impaortant. Nowadays the canals and
waterways are primarily used by canal cruise operatars,
recreational boats and houseboats. Since the 1990s

a completely new urban watertront has taken shape
around the 1), with new public amenities such as the
Muziekgebouw aan 't IJ concert hall, the redeveloped
MNDSM shipyard and the EYE Film Museum, as well

as wonderful new public spaces on the waterside.
Amsterdam has rediscovered the 1), Thanks to the
opening of the Hermitage and the large landing

stage at its front entrance and the Amstel Quarter's
development of Park Somerlust, the River Amstel 1s
likewise being rediscovered as an important public

space for the city.

the 1J will be increased and the distribution of the

ferries along the lJ waterway is being optimised. In

addition, before 2020 we are keen to gain clarity about
the construction of one or more bridges (for slow-
moving traffic), a tunnel or a cableway in order to be
able to handle the future growth in passenger traffic
across the |J. We want to continue the development

of new public attractions along the Banks of the IJ and
provide publicly accessible greenery on the Northern
Banks of the IJ with cycle routes continuing through to

Zaandam and Marken. At various locations along the

IJ there is space for new marinas as well as small-scale
moorings for floating and amphibious dwellings or
houseboats. We are also going to scout out locations
for the growing river cruise sector along the lJ and in
the region, as well as for a second Passenger Terminal
Amsterdam for ocean-going cruise ships in the Western
Harbour Area/North Sea Canal Area.

’*f
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@ current connection

future connection scenarios



O

future scenario: the lock complex will contribute to the whole recreation network of the 1J



total men women

WESTPODRT .‘.'.‘ :---------'------------------------------ EEEEEEEN

= 1 _swimming 34

2 leisure cycling/cycle racing 23

3 fitness/aerobics 14

4 walking 13

5 running/jogging 15

6 football 20

7 in-line/roller skating 9

8 tennis 13

9 skating 10

ZUIDOOST L e . o o

@ 10 sailing/rowing/canoeing/surfing 9

regular recreation activities participation, by district swimming most popular among aged 6-79.



these number will be increased

! ¥ OQutside swimming pool

41 ¢ Official outside swimming location
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In AD 305 the Romans built an incredible pool that was over
900,000 square feet. This pool was used for bathing and was
also heated by giant fires in the basement beneath the floors
of the pool; the columns and walls pumped the heat up to the

- 4
ey Fo,

pool above.

1900: The Paris Olympics f
swimming event in the Seine River.

eature an obstacle

The “great bath” is the earliest public water tank in the ancient
world. It existed over 5000 years ago in the Pakistani city settle-
ment of Mohenjo-daro. Most scholars agree that this tank would
have been used for special religious functions where water was
used to purify and renew the well being of the bathers.

In tHe 6th to 8th Century BC, the ancient Greeks had “Paloes-
BC 2500 BC 600  tras”which were essentially an open court area between columns
and rpomg where one could come and wrestle, box, play ball type
ganfes apd other miscellaneous exercises. But most importantly,
’rhlre vl‘ere pools here for swimming, bathing and socidlizing

BC 3000 BC 2000 BC 1000 AD 0 AD 1000 AD 1400 AD 1500

.......................(.3...........................

AD 1600

1830s: Swimming clubs are established
England.

AD 1700 AD 1800
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water-social culture

Typology Reflections
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Regent Park Aquatic Centre

/ Maclennan Jaunkalns Miller Architects
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Swimming Pool Extension in Bagneux

/ Dominique Coulon & associs
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pool recepfion&office techinical change rooms sauna store others

3431 sqm

Swimming Center Vijull
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aquatic hall

Problem:

1. each program is designed as an independent obiject, but few connection
2. lack different intertwined experience

3. each program lacks its own character
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'
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“ SOCIAL

SWIMMING POOL

Typology Reflections



uatic hall

Improvemen’r:

1. emphasis on different water experience
2. water as a media to connect each program
3. Homogeneous space defined by composition of each progrom

Typology improvement



Optimized Water Navigation

Water Entertainment Center

control room  Toot path fast ferry navigation commercial port commercial shipping commercial port
recreational port recreational navigation
21057 sgm
play pool  baby pool swimming pool diving pool platform rescue fower

2430 sgm

recep’rion
admin staff

Il e s e i

entrance hall office  change rooms change room hall aquatic hall toliet  techinical

pool storage
meeting room

2602 sgqm

pool reception&office techinical change rooms souna store others
3431 sgm
pool reception change rooms  sauna  store terrace others  techinical

&office



commercial navigation 5000

fast ferry navigation 1260

recreational navigation 2760

Water Navigation

commercial port 8600

recreational port 3000

Sontn B 40

entrance hall 1000

office 1200

meeting room 400
pools 1200

Woater Entertainment

dressing room & shower 1000

sauna 600
store 600

others 2400

Total 29820 sgm
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preliminary site use

37000 sgm




Height constraint




Design Proposal



The arch strengthening the centralization and uniqueness of the space further highlights the important position of The space created by a set of spherical boolean operations can
the lower sphere space for social-cultural event. provide or commemordtive shelter or socially open space



3. Basic volumn




Description Dimensions lock Entrance Dimensions Normative
chamber (Lx x W) depth design vessel allowable
vessel class’
1 | Northern lock chamber | 72.8 mx 14.0 m NAP -45m | 7000 mx 13.0 m CEMT-class llI
2 | Middle lock chamber 952mx 18.0m NAP-45m | 90.0mx 17.0m CEMT-class IV
3 | Southern lock chamber | 72.8 m x 14.0 m NAP -4.5m | 70,0 m x 13.0 m CEMT-class Il
4 | PWA lock chamber | 200.0m x24.0m | NAP 47 m | 197.0 mx23.7 m | CEMT class Vib
CEMT class type vessel length width draught T (m) clearance
L (m) B (m) empty loaded H (m)
I Spits - Peniche 39 5.1 5 2.2 5.0
I Kempenaar- Campinois | 55 6.6 1.4 2.5 6.0
(lla) **) Hagenaar 56 of 67 7.2 1.4 2.5 6.3
=A%) Dortmunder 67 of 80 8.2 15 2:5 6.3
\% Rijn-Hernekanaalschip 85 9.5 1.6 2.8 6.7
Va Big Rhine barge 110 11.4 1.8 3.5 6.7/8.8 %)
Push barge
Vb Pushed convoy 186,5 11.4 1.8 4.0 8.8
Via Side-by-side formation 110 22.8 1.8 4.0 8.8
Vib Pushed barge train 186,5 22.8 1.8 4.0 8.8

Data about crossing vessels




3. Dome space for interacting with rotating gates



4. In order to reduce the impact of high-rises on Schelingwoude’s old houses and provide spaces for

public events, shelters will be implemented



5. Boolean space for boat’s accessibility and add the foot passage for pedestrain crossing



6. Boolean space for water landscape
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7. Arrange the space program for public route to improve the public accessibility
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8. Arrange the space program for different pool space




9. Arrange small spherical space for receiving natural light and encourage view connection
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10. Adding glass curtain wall facade and arrage the logistic space



1. Slightly curved roof for receving soft natural light from the gap












Birdview







West facade
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South facade

North facade a set of dome rotating above water, light keep changes
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glass curtain wall, light feeling above water, good view towards the River I, visual communication with crossing pedestrain
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semi-public space
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crossing to the other side under a set of dome
space give pedestrain different spatial experience
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infegrating the HVAC system info the in-between ‘blank’ space



floor covering
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natural light & artificial light
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plaster
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plaster
waterproofing
thermal insulation
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Structure and construction







Lock filing intake ~ ———-----

Lock filing and emptying opening - _______ .

,,,,,,, Lock filing and emptying system

Lock emptying system

Structural Wall




S <+ —-—---  Rotating gate

Line hook

Approach wall ~ ———————==—— ]

————— Rotating component
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Aluminum skin

Geodestic dome steel structure

Concrete wall & pedestrain passage

rotating wheel

Track for gate’s rotating



Aluminum skin

Steel structure

Concrete passage
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The relationship between boat and people



Concrete wall




Basement wall

Foudation pillor column




_____________ slab supported by mushroom column

slab supported by mushroom column

———————————————————— ‘Large mushroom column for supporting

addtional bubble

Structure core, elevator

Large mushroom column for supporting- — -

addtional bubble

structure concrete wall for supporting
upper curved wall

Main bubble space. constructed by concrete



steel cable to support the roof

——————————————————————————————————— truss structure to support the large roof

glass curtain wall

structure inner wall







optimized water lock structural axon public archtiecture space



Detail and climate design
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EFDM Gaskot
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+ 16mm Air
Double Glass

Natural ventilation when summer
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Curved shape will let condensed water slide down naturally and not adhere to the wall surface




Heat Pump

Heat is transferred
Increasing the pressure ta the bullding's

raises the vapour temperature

The ground loop transfers heat
to a working fluid in the heat pump

Distribution
System
The distribution system can
ke either underfloor heating,
radiators or forced-alr system

Loop The working fluld expands
causing it to cool

A network of pipes is
buried in the ground or
immersed in a waler Ssource

Geothermal heating and cooling, using natrual water resource to heat the pool
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HVAC system is hided in the in-between bubble space



natural ventilation
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