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Amsterdam

City Island

City Center



Amsterdam-noord

IJ burg

city center



Exploration / Planning
Investment decision taken
In construction
Completed

Housing plans, source: city of Amsterdam



center

≈2178

NOW

Zeeburgereiland Schellingwoude Eastern Docklands IJ Burg (exclude zeeburgerisland)

source: wikipedia, city of Amsterdam

2050

≈1800 ≈17000 ≈22000

+5500 almost stay grow slightlygrow slightly



Group Ambition

self-sufficient island



15.000+ inhabitants

office&residential
high density

office&residential
low density

art/entertainment
&residential

sports&residential

Group Ambition



new water hub

the foyer

Group Ambition





Two types of connections



The water lock stands as 
a crossing stop for boats from Almere to Amsterdam

a physical connection for Zeeburgerisland and Amsterdam-Noord
a boundary of the Inner River IJ





NOW

Zeeburger island

Outer IJ

Inner IJ

Schellingwoude

Willem-Alexandersluis

Orange lock

abandonded green land



2050

Densified city context, a strong contrast between 2050 high-rise and 1870 infrastructure

Outer IJ

Inner IJ

Schellingwoude

Zeeburger island



Waterways, million tons
transported weight, per year, 2014

Container Terminal

Amsterdam

Utrecht

IJmuiden

5 - 15

15 - 25

25 - 50

above 50 

Load or unload bulk

(size to size)



Outer IJ

Inner IJ

Schellingwoude

Zeeburger island

new water hub

The water lock would be an unavoidable barrier on the planned water route between Almere and Amsterdam central station. 
Also, the new water hub will let more boats cross the lock complex

Amsterdam 
central station

Almere

2050



Outer IJ

Inner IJ

Schellingwoude

Zeeburger island

Congestion might happen more frequently when festival and water navigation needs to be improved

2050

Water Navigation





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



Outer IJ

Inner IJ

Schellingwoude

Zeeburger island

On the other hand, as a part of the water city, the island will fulfill people’s social-culture needs through water activities in the future. There 
will appear more water recreation activites along the edge. the in-between green land originally served for relax/entertainment is abondoned 

now, which has large spatial potential for future development. 

2050

Water Activities



Outer IJ

Inner IJ

Schellingwoude

Zeeburger island

As an extension of the edge, the water lock is going to be part of the landscape.
As a future waterway stop, the water lock’s design language will be improved, the water navigation will be optimized and water 

activities will be integrated into the complex.

2050



Zeeburger island

Outer IJ

Inner IJ

Schellingwoude

Water Navigation Water Activities

How to activate the water lock complex in 2050 through architectural intervation?

2050



Research



The Schellingwoude Lock Complex

Main Object

Future 
Result

Function Water Navigation Water Activities

?

A Renewed Water Infrastructure

Planned waterway Social-culture needs

future 
scenario



Amsterdam 
city center

new living&working 
environment to be 
developed

new living&working 
environment to be 
developed

new living&working 
environment to be 
developed

strengthening of exist-
ing rural environment

area of future devel-
opment

area of future development

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



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.



Passengers prefer to travel to 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.



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



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

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



Locking process of Schellingwoude lock complex



(normal Amsterdam level)





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 



AD 900

AD 984

AD 1000 AD 1100 AD 1200 AD 1300 AD 1400 AD 1500 AD 1600 AD 1700 AD 1800 AD 1900 AD 2000

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 Qiao Weiyue in 984

AD 1373

In medieval Europe a sort of pound lock 
was built in 1373 at Vreeswijk, Nether-

lands.This pound lock serviced many ships 
at once in a large basin. 

AD 1396

The first true pound lock was built in 1396 at Damme near 
Bruges, Belgium.

AD 1410-1475

The Italian Bertola da Novate (c. 1410–1475) 
constructed 18 pound locks on the Navi-

glio di Bereguardo (part of the Milan canal 
system sponsored by Francesco Sforza) 

between 1452 and 1458.

AD 1870

King Willem III laid the first stone on April 29, 
1870 . Five years ago, work had been done 
with a lot of setbacks on the construction of 
the cofferdam that formed the largest part of 
the closure. On 25 September 1872 the first 

ship sailed through the lock.

AD 1995



source: 
Gate Design For Large, High Head Locks

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



source: 
Gate Design For Large, High Head Locks

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



source: 
Gate Design For Large, High Head Locks

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

The optimized water lock



source: 
Gate Design For Large, High Head Locks

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

source: 
ROAD TOWARD A STANDARDIZED LOCK GATE

DESIGN OF A CONCRETE MODULAR ROLLING ARC GATE.   SEBAS-
TIAAN VAN ROSSUM



reserved for fast ferry navigation

designed for fast ferry navigation

Water lock complex

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



1. Old water lock

Professional shipping

Recreational shipping



Water lock complex

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

commercial port

commercial port

control room

control room

recreational port

recreational port

fast ferry navigation

fast ferry navigation

recreational navigation

recreational navigation

foot path

foot path

commercial port

commercial port

commercial shipping

commercial shipping

5000

200

2927

1325

2785

132

3670

5018

21057 sqm

13.9% 0.9% 13.1% 6.3% 23.7% 23.8% 17.4%
0.6%



2. Rearrange the waterway by adding a fast ferry route

Professional shipping

Recreational shipping

Fast ferry route



Different gate closed status because low water pressure there



Recreational boat

Recreational boat

Recreational boat

Recreational boat

Fast ferry

Fast ferry

Fast ferry

Fast ferry

1

3

2

4

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 gradually fill and conversely drain, allowing boats to reach both river levels with little time waiting here



The Schellingwoude Lock Complex

Main Object

Future 
Result

Function Water Navigation Water Activities

A Renewed Water Infrastructure

Planned waterway Social-culture needs

future 
scenario

?



There are more than 40% water public space within the A10 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.

A10



River IJ stands as an important role for people’s water entertainment needs



Rediscover the potential of the river IJ



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

It can be seen positive things along the IJ 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

current connections between each recreational place



NDSM

Orange Lock

current connection

future connection scenarios



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

NDSM

Orange Lock



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



these number will be increased



Schellingwoude
population: 1800

Visiors: 
270 boats/day

Zeeburgerisland
population: >15000 (future)



Schellingwoude
population: 1800

Visiors: 
270 boats/day

Zeeburgerisland
population: >15000 (future)groups of people

spatial needs

Water
Activities



Schellingwoude
population: 1800

Visiors: 
270 boats/day

Zeeburgerisland
population: >15000 (future)groups of people

spatial needs

Water
Activities

Outdoor landscape RelaxationPlayable 



BC 2500

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.

AD 1400 AD 1500 AD 1600 AD 1700 AD 1800 AD 1900 AD 2000BC 2000 BC 1000 AD 0 AD 1000BC 3000

BC 600
In the 6th to 8th Century BC, the ancient Greeks had “Palaes-

tras” which were essentially an open court area between columns 
and rooms where one could come and wrestle, box, play ball type 
games and other miscellaneous exercises. But most importantly, 
there were pools here for swimming, bathing and socializing

78 AD: Romans introduced swimming as a social event to Britain.

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 

pool above. 

1830s: Swimming clubs are established in 
England.

1900: The Paris Olympics feature an obstacle 
swimming event in the Seine River.



SHOWER

HEALTH

RELIGIOUS

SOCIAL

now

AD 1400 AD 1500 AD 1600 AD 1700 AD 1800 AD 1900 AD 2000BC 2000 BC 1000 AD 0 AD 1000BC 3000



SOCIALswimming

isolated

water-social culture

Typology Reflections



pool with different themes

personal mediationchildren careplayable poolgroup social

Schellingwoude
population: 1800

Visiors: 
270 boats/day

Zeeburgerisland
population: >15000 (future)groups of people

spatial needs

Water
Entertainment

Outdoor landscape RelaxationPlayable 



Regent Park Aquatic Centre 
/ MacLennan Jaunkalns Miller Architects

2602 sqm

techinicaltoliet
pool storage

aquatic hallchange room hallchange roomsoffice

admin staff

meeting room

reception

entrance hall

3.5%
3.5% 14.8% 10.0% 47.8% 1.6% 6.0% 3.5%2.5%

1.7% 1%

Swimming Pool Extension in Bagneux
/ Dominique Coulon & associés

3431 sqm

techinical sauna store otherschange roomspool reception&office

15% 15% 16% 14% 8% 30%2%

Swimming Center Vijuš 
/ SANGRAD architects + AVP Arhitekti

15% 6% 3% 7% 7% 50%13%

techinicalsauna store othersterracechange roomspool reception
&office



aquatic hall

Typology Reflections

exhibition landscape

lounge relax

bar art

terrace

poolpool

poolpool

Problem:
1. each program is designed as an independent object, but few connection

2. lack different intertwined experience
3. each program lacks its own character

SOCIAL SOCIAL

LOUNGE SWIMMING POOL

SWIMMING POOL

SOCIAL SOCIAL

LOUNGE LOUNGE

SWIMMING POOL

SOCIAL HALL

LOUNGEBAR



Typology improvement

Improvement:
1. emphasis on different water experience

2. water as a media to connect each program
3. Homogeneous space defined by composition of each program

pool

exhibition
landscape

lounge

relax

bar
art

pool

pool
pool

terrace

aquatic hall



Optimized Water Navigation

Water Entertainment Center

commercial portcontrol room

recreational port

fast ferry navigation

recreational navigation

foot path commercial portcommercial shipping

21057 sqm

13.9% 0.9% 13.1% 6.3% 23.7% 23.8% 17.4%
0.6%

play pool

7% 3.8% 25.6% 9.3% 53.4% 0.8%

baby pool swimming pool diving pool platform rescue tower

2430 sqm

2602 sqm

techinicaltoliet
pool storage

aquatic hallchange room hallchange roomsoffice

admin staff

meeting room

reception

entrance hall

3.5%
3.5% 14.8% 10.0% 47.8% 1.6% 6.0% 3.5%2.5%

1.7% 1%

3431 sqm

techinical sauna store otherschange roomspool reception&office

15% 15% 16% 14% 8% 30%2%

15% 6% 3% 7% 7% 50%13%

techinicalsauna store othersterracechange roomspool reception
&office



19.5%

21.5%

59%Water Navigation

Water Entertainment

+

store 600

others 2400

sauna 600
dressing room & shower 1000

pools 1200

dressing room & shower 1000

entrance hall 1000

office 1200

canteen 400

meeting room 400

control room 400

recreational navigation 2760

fast ferry navigation 1260fast ferry navigation 1260

commercial navigation 5000commercial navigation 5000

commercial port 8600

recreational port 3000

control room 400

3.5%

4%

2%
2%

8%

Total 29820 sqm



recreational port

control room

mechanic room

maintenance room

viewing area

lobby security

entrance hall

meeting room

office visitors reception

break room

break room

safety room

lifeguard office

staffreceptionsecurity

shower

sauna

lockerdressing room

store social pool

pool for public

restaurant

shops
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River IJ

AMSTERDAM

planned waterway
edge extension

SITE

Building of sea 
dike that became 
the base of
Durgerdam

Built of 
St. Antonisdijk

Dikes getting 
rebuilt, the
inland lakes 
remain till now

Conquered by the 
spanish
and burned down 
completly

Schellingwoude 
and Durgerdam 
became part of
the Ransdorp 
municipality

The old remaining 
monument; the 
waterstaatskerk; 
is being built

Creation of the 
island Zeeburg 
started

Zuiderzee was 
colonized and
fishery industry 
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Schellingwoude 
was formed
as navy and 
airbase

Official 
construction of
Ijburg started
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started to 
construct 
dwellings

The plan for 
highrise
buildings in 
Sluisbuurt
is presented

‘Sewage filtration 
plant east’
went out of use

IJ tram went 
through via
bridges

The oranjesluizen 
between 
Zuiderzee and 
the IJ are
completed
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Space strategy



high density

low density

current site

33000 sqm



high density

low density

current site

new aquatic center
commercial 

recreation

entertainment



high density

low density

Add fast ferry route

new aquatic center

fast ferry

commercial 
entertainment

recreation



commercial 

recreation

entertainment
high density

low density

new aquatic center

fast ferry

Re-arrange site use



high density

low density

preliminary site use

new aquatic center

300m

260m

60m

210m

100m

75m

37000 sqm



commercial 

recreation

entertainment

fast ferry

Height constraint

low density

new aquatic center

120m

30m

25m

20m

-4.5m

15m

12m



Design Proposal



The arch strengthening the centralization and uniqueness of the space further highlights the important position of 
the lower sphere space for social-cultural event. 

The space created by a set of spherical boolean operations can 
provide or commemorative shelter or socially open space 



3. Basic volumn

18m

18m



Data about crossing vessels



3. Dome space for interacting with rotating gates



4. In order to reduce the impact of high-rises on Schellingwoude’s old houses and provide spaces for 
public events, shelters will be implemented

25m

25m

30m

225m

125m

16m

16m

40m



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



6. Boolean space for water landscape



7. Arrange the space program for public route to improve the public accessibility



8. Arrange the space program for different pool space



9. Arrange small spherical space for receiving natural light and encourage view connection 



10. Adding glass curtain wall facade and arrage the logistic space



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









Birdview





East facade

West facade



a set of dome rotating above water, light keep changes

South facade

North facade



glass curtain wall, light feeling above water, good view towards the River IJ, visual communication with crossing pedestrain
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crossing to the other side under a set of dome 
space give pedestrain different spatial experience



Main space section 1:200

Developed from the typology of the Roman bath, here, sets of upright and inverted domes, 
capitalizing on the seemingly serendipitous intersection of these spherical forms, provides or 
shelter or open-public space. One recognizes the rhythmic and sequential of the space through 
movement. There is no linear sequence but rather collections of turning moments for discovery.



semi-public semi-publicpublic public

dynamic dynamicstatic static



integrating the HVAC system into the in-between ‘blank’ space



natural light & artificial light

STO render

waterproofing

thermal insulation 

vapour barrier

precast concrete element

floor covering

screed

interlayer

impact sound insulation

In situ reinforced concrete

plaster



STO render

waterproofing

thermal insulation 

vapour barrier

precast concrete element

floor covering

screed

interlayer

impact sound insulation

In situ reinforced concrete

plaster



plaster

waterproofing

thermal insulation 

vapour barrier

screed

precast concrete element

plaster

floor covering

screed

Interlayer

impact sound insulation

In situ reinforced concrete



plaster

waterproofing

thermal insulation 

vapour barrier

screed

precast concrete element

plaster

floor covering

screed

Interlayer

impact sound insulation

In situ reinforced concrete



Structure and construction





Structural Wall

Lock emptying system

Lock filling and emptying system

Lock filling and emptying opening

Lock filling intake



Approach wall

Line hook

Rotating component

Rotating gate



Aluminum skin

Geodestic dome steel structure

Concrete wall & pedestrain passage

rotating wheel

Track for gate’s rotating



Concrete modular

rotating wheel

Concrete passage

Steel structure

Aluminum skin



Aluminum plate

steel geodesic dome 
structure

In situ reinforced concrete

In situ reinforced concrete

filling and emptying system

steel wheel

rotating wheel component





The relationship between boat and people



Concrete wall



Foudation pillar column

Basement wall



Main bubble space. constructed by concrete

Structure core, elevator 

Large mushroom column for supporting 
addtional bubble 

slab supported by mushroom column

slab supported by mushroom column

Large mushroom column for supporting 
addtional bubble 

structure concrete wall for supporting 
upper curved wall



roof

steel cable to support the roof

truss structure to support the large roof

structure inner wall 

glass curtain wall





structural axonoptimized water lock public archtiecture space



Detail and climate design



Natural ventilation when summer



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



Geothermal heating and cooling, using natrual water resource to heat the pool



HVAC system is hided in the in-between bubble space 



rain water collection

natural ventilation

ground loop

heat pump
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