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Introduction

RESEARCH QUESTION

( HOW WILL DATA IMPACT THE DESIGN OF A TRAIN STATION FOR RUSH HOUR?
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Introduction

PROJECT SUMMARY

WHAT? WHERE? FOR WHO?
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Train station with Berlin Westhafen Federal Ministry of Digital and Local daily commuter
integrated data centre Transport
Tech worker and student
Total GFA +-113,000 m2 Deutsche Bahn
Operational staff
Siemens

Berliner
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Introduction

THE TRAIN STATION AS THE FUTURE
DATAPORT

SO0

COMBINING EXCHANGING URBAN ANCHOR CIRCULAR
RUSH AND SLOW FLOW OF PEOPLE, OF THE DATA MEGASTRUCTURE
DATA AND GOODS SOCIETY
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THE TRAIN STATION AS THE FUTURE
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Client Research

WHAT HAPPENED TO DEUTSCHE BAHN?
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! NO LONGER BEST OF THE CLASS
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“The rail infrastructure has been
neglected for decades and brought to
its absolute limits. This is no longer
acceptable and unworthy of modern
economy”’

Volker Wissing, German Minister of
Digital and Transport (2023)
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Client Research

DIGITAL RAIL FOR GERMANY
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Client Research

DIGITAL RAIL FOR BERLIN
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PRIORITIZATION

+ HIGH SPEED

CLOSED
ELECTRIFICATION GAP

BUILDING

AUTONOMOUS TRAINS

Client Research

DIGITAL RAIL 2050

BODY

MASS
CUSTOMIZATION

NEW DIGITAL BUSINESS
MODEL!
MODAL SHIFT
TO RAIL
R

a
E MOBILITY AS A SERVICE

GLOBAL RAIL
STANDARDIZATION

AN,
g <% OPEN ACCES

ON-DEMAND LIBERALIZATION

S 4 MULTIMODAL
-x- SERVICES JOURNEYS co
F'Fa > 2
NEW FORMS OF TRAVEL kY’ UX EMBEDDED PAYMENT
3D PRINTING
e USER EXPERIENCE GYBERSECURITY
DIGITAL TWIN C= ) GLIMATE
& (5G) CONNECTIVITY ﬂ + e NEUTRALITY o %
FUEL BAN
* *
-9 EVOLUTION eeee) ot
AR e LEISURE MOBILITY * Dl *
| ROBOTICS BUSINESS MOBILITY /e\ ** **
ARTIFICIAL it *
INTELLIGENCE = E E EUROPEAN RAIL
,, MODERNIZATION PRO RAIL STANDARDIZATION
OFRAILS TRANSPORT POLICY INCREASING
L PRIVATISATION

N

CLIENT

" 2050

TECHNOLOGICAL
DISRUPTIONS

Berlin Studio

TODAY 2030

N
e

CLIMATE
CHANGE

e | 15

GEOPOLITICS &
MACROECONOMIES

PANDEMICS RAPID URBANIZATION
& DEMOGRAPHIC

CHANGES
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CLIENT AMBITIONS

EI BERLIN | 3}

Sustainable
Efficient Transport of Urban Development
People and Goods & Data awareness

%\ Federal Ministry
2§ for Digital

and Transport

Carbon Seamless transfer
Neutral by 2050 and pleasant stay at
* X % with pro-rail policy train station [ - (]
* *
* *
* *
* Kk

Accelerate
Digital Innovation

SIEMENS
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Client Research

ALGINED CLIENT AMBITIONS

Efficient Digital
and Transport Node

FUTUREPROOF
DIGITAL AND TRANSPORT
NODE AS THE URBAN ANCHOR

Sustainable Urban Anchor

Icon of
Digital Innovation
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FUTURE DIGITAL & TRANSPORT NODE

rlinsHauptbalinhd




Site Research

FUTURE DIGITAL & TRANSPORT NODE

THE AUTOMATED
TRAIN STATION
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Site Research

SITE SELECTION CRITERIA

DB BERLIN | 3

Multimodal Development
Transport Node Node

Along existing Breaking‘
railway Urban barrier

Untapped

Adaptable for
¥ Potential

(de-)growth

[ o

*
Fioleh ¥ o2
* * Decarbonisation Adding social value
* * (near cold water or Digital and Transport
>* * * air source)

Decentralized Digital
Infrastructure

SIEMENS
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Site Research

BERLIN WESTHAFEN

Main Public Transport System
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Y/ ( /,/ S-bahn (railway)
| J/’/ o U-bahn (metro)




Site Research

DAILY PASSENGER FLOW
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FUTURE TECH DEVELOPMENT

| : J S-bahn Service Frequency

Y/ ( . /,.) ) j’j s Every 5 min

| L\,’/ - Every 10 min
Total: +83,500 potential p/ésse gers Y, ‘ J Every 20 min
2 4 . " / Daily Passenger Flow (p/da
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() >300,000
2 +43,500 jobs 3 O  >200,000
: o 100000
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Site Research

FUTURE TECH DEVELOPMENT

Berlin Studio complex @ projects



Site Research

GATEWAY OF INNOVATION ECOSYSTEM
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HANNOVER <7
AMSTERDAM /
FRANKFURT
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Site Research

(INTER)NATIONAL GATEWAY

WESTHAFEN

FUTURE TECH
DEVELOPMENT
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(Inter)national transport system
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NODE & PLACE DEVELOPMENT
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Site Research

WESTHAFEN
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Site Research

WESTHAFEN
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Site Research

WESTHAFEN
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Site Research

WESTHAFEN
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Site Research

MOBILITY FLOWS

Industrial Logistics Public Transport
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Site Research

PUBLIC TRANSPORT
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Site Research

S&U BAHN STATION
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(s dem Jabre 1898).

Guter Evangelisches
Bhi Johannesstift

Puttitzstrasse
Bhf

19th Century

Protestant institution

Berlin Studio

Site Research

SITE HISTORY

20th Century

Industrial Port

complex e projects

21st Century

Mixed-Used
Innovation District



Site Research

PROTECTED MONUMENTS
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Site Research

PROTECTED MONUMENTS
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Site Research

CONSTRAINTS & OPPORTUNITIES

<
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. Protected Buildings R Railway, banice Monumental Buildings U-bahn route
Protected Area ~= Traffic bridge Key view to historic clock tower U-bahn station
Industrial Area (in operation) <--> U-bahn route Potential Urban Development Potential Access Points
—— Logistic route (HGVs) [ 1 U-bahn station Freight yard (cargo trains) Potential Urban Connections

; . Traffic brid Water basin as square + Data Centre
______ Freight yard (cargo trains) Energy Substation Railway raffic bridge
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RUSH HOUR
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GERMAN

BERLIN
OSTKREUZ

LEIPZIG
HBF

HANNOVER
HBF

Program Research

BUT WHAT IS THE BENCHMARK?

DUTCH

ROTTERDAM
Cs

AMSTERDAM
Cs

ARNHEM CS

INTERNATIONAL
CENTRAL

LONDON KINGS
CROSS

HELSINKI
CENTRAL
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STATION DATABASE
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Program Research

FLOWS

GERMAN DUTCH INTERNATIONAL INTERNATIONAL
CENTRAL HIGH SPEED

BERLIN HBF VIENNA HBF GARE DO
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Program Research

TYPOLOGY
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PROGRAM
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REFERENCES

Berln Hbf Rotterdam CS Vienna Hbf
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Berlin Studio

MAINTENANCE
ACCESS

Program Research

RELATION SCHEME

STAFF
ENTRANCE

h 4

LOGISTICS
ENTRANCE

A 4

STAFF [ ___| ._._] LoaGisTICS
FACILITIES . POINT ' STORAGE
TRAVEL DOMAIN
MINOR
PASSENGER TRAIN MINOR
FACILITIES PLATFORMS COMMERCIAL
MINOR
PASSENGER TRAVEL COMMERCIAL
FACILITIES PASSAGE(S)
| ENTRANCE & STAY DOMAIN
PASSENGER | ___________ ENTRANCE [
FACILITIES HALL(S) COMMERCIAL

PUBLIC
ENTRANCE

SURROUND\N:G DOMAIN

OFFICE

A

OFFICE
ENTRANCE

BUS
STATION

METRO
STATION

STATION
SQUARE(S)
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PARKING

CAR
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DROP-OFF
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PROGRAMMATIC DOMAINS

ARRIVAL & SURROUNDING
DOMAIN

.u ENTRANCE DOMAIN @

6% & STAY DOMAIN 19%

TRAVEL DOMAIN
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Program Research

PROGRAMMATIC DOMAINS
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Program Research

PROGRAMMATIC DOMAINS
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STATION CAPACITY

Number of
passengers
at station

Transport

Safety concerns

Capacity

+-25% buffer capacity

total p/day

7:00 8:00

Morning
Rush Hour

Time (hr)

9:00 10:00 11:00 12:00 13:00 14:.00 15:00 16:00 17:00 18:00 19:00 20:00 21:00  22:00

Evening
Rush Hour
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DIGITALISED STATION CAPACITY

Number of

passengers

at station

Digitalised Safety concerns
Transport
Capacity A
+-30% buffer capacity

Transport
Capacity

+-25% buffer capacity

total p/day

Time (hr)
7:00 8:00 9:00 10:00 11:00 12:.00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00
Morning Evening
Rush Hour Rush Hour
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DIGITAL BACKBONE

@ TRANSPORT

N

Improved
Building Efficiency

$ DIGITAL

Improved
} Body Experience

= EXPERIENCE
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Automated Logistics
& Manufacturing

i M
& % Contactless Check-in
S

Crowd
Sensing
Devices

Safety

)

X —3\ On-Demand

Preventive
Failure detection

% Autonomous

Trains
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Micromobility

Program Research

DIGITAL BACKBONE

Railway Operator
Control Centre

Artificial Intelligence
Supercomputer
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Router
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(Big) Data

< | HH”H
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56
Antenna

GPS Tracking

=

Optic Fibre

Digital
Services

‘% },

Pick-up points
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@ _1

Digital Infotainment /
Wayfinfing

Smart Ticketing &
Self-Service

High-Speed
Connectivity

Real-time
Information
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Indoor
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Berlin Studio

Design brief

PROJECT AMBITIONS

CLIENT
Digital & Transport Sustainable Urban Anchor Icon of Innovation
Node
PROGRAM ‘
Size Proportional to Transport Core Simple Wayfinding Digital Infrastructure
Rush Hour Demand for Optimization
. Cﬂl
Gateway Acces into Overcome Close connection Landmark Quality
Westhafen Rail barrier to Existing Metro

complex e projects



Design brief

BERLIN DATATECTURE STRATEGY

DECENTRALISE DISPLAY DECARBONISATION



Design brief

PROGRAM BREAKDOWN

100% 3% - 3,000m2 COMMERCIAL
12% (-2%) 3% - 3,000m2 DIGITAL MAKERSPACE 3% - 3,000m2 DIGITAL MAKERSPACE
EXPERIENCE 1% - 1,000m2 PASSENGER FACILITIES
5% - 6,000m2 OPERATIONAL
9% - 10,000m2 DB DIGITAL OFFICE ] 9% - 10,000m2 DB DIGITAL OFFICE
17% (+1)
PLACE

8% - 9,000m2 SQUARE

[=] 75%

2% - 2,000m2 BIKE

2% - 2,000m2 PARKING z ,

3% - 3,000m2 AUTONOMOUS POD 3% - 3,000m2 AUTONOMOUS POD
3

3

% - 3,000m2 METRO
% - 3,000m2 BUS

9% - 10,000m2 CIRCULATION
50%

65% (-4%)

@ TRANSPORT

44% - 50,000m2 TRAIN

‘!“-lgHH“ 1T

25%
SD/fé#A/f_) 4% - 5,000m2 DATA CENTRE = 4% -5,000m2 DATA CENTRE
0% 2% - 2,000 m2 MEP I 29 - 2,000 m2 MEP
+ +
Total GFA 112,000 m2 Total GFA 22,000 m2

New Program
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Design brief

SPATIAL REQUIREMENT

TRAIN
PLATFORMS

50,000m2

POD STATION
3,000m2

PASSAGE(S)
5,000m2

ENTRANCE HALL(S)
3,000m2

DATA CENTRE

/ MAKERSPACE
3,000m2
DIGITAL OFFICE
10,000m2 o@

Z
Z

STATION SQUARE(S) AN
9,000m2
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Design brief

DATA CENTRE REQUIREMENT

Data Centre Area

5% to 10%
of the total GFA of
the building
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Design brief

DATA CENTRE REQUIREMENT

Cold Aisle
> 600 mm

Hot Aisle
Data Rack > 1200 mm
1200 x 600 x 42U
U = 45mm Cold Aisle

> 600 mm

UNIT AISLE

\\\
N
. S

N i S
i !

5 /|
Security & Vi
Operation Room v

N N

Secured
Entrance

SECURITY OPERATION
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Design brief

FLOW OF PEOPLE, DATA AND GOODS
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Choices of Transport

=)
SmartCheck

DOCK 1
READY IN 1 MIN

TXL AIRPORT ‘

CQOM®

Destination

TXL AIRPORT
ACCEPT
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Design Brief

URBAN GUIDELINES

max. 205m

@ max. 105m

Short distances between
various modes of transport

Strongly recommended to place station body
as close as possible to existing U-bahn station.

complex e projects

Core Travel domain

Max distance to nearest
entrance hall / ticket barrier

Entrance and Stay domain
Max distance to nearest building
entrance / exit

Surrounding domain

Max distance to other modes
of transport



Design Brief

URBAN GUIDELINES

_ \__,_“.

Landmark quality for people and city

Far visibility main entrance at eye-level height

Berlin Studio complex e projects



Berlin Studio

Design Brief

URBAN GUIDELINES

Ci_,,, TXL - Urban Tech
" / Republic

&5 10 min

Charité Campus
Virchow Clinic

& 3min

Wedding
District

& 15 min

@ Behala Berlin
£

Tmin 4

Moabit
District
A 15 min ‘ @ Europacity
) ey &5 8 min

¥
@ TU Berlin
&5 10 min

Overcome Urban
Spatial Railway Line

N-S Pedestrian Connectivity.
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Berlin Studio

Design Brief

URBAN GUIDELINES

Public Gateway Acces
to Westhafen site

E-W Pedestrian Connectivity.
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Design Implementation

3X3 DESIGN STUDY

CLIENT

PROGRAM

SITE

Accessibility Building Integration

complex @ projects
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Harbour Constraint



Design Implementation

3X3 DESIGN STUDY

KEY CRITERIA DESIGN OPTIONS
PROGRAM SITE CLIENT
Flow Urban Playstation Accesibility Building Harbour Urban High-rise Digital Gate Urban Anchor
Dataport Integration Constraint Gateway (Siemens) (Government)  (Municipality)
y i 3 B 26 ~ i
. At T e ? = Swias 5=
4 B oY ? B : ! )
PROGRAM

Core
Functionality

Urban
integration
CLIENT
Iconicness
DIGITAL
LENS

(@)

Digitalisation
Game-Changer

D0 Cee® Oee e e
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Coe Cee 0606060 000

Cee OO0 0600 O00

OCOe OOe 0OOe Oee

cCcee Cee Cee O00

Ceoee 0600 C00 CO00

Berlin Studio
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Design Implementation

3X3 DESIGN STUDY

Urban Anchor
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Design Implementation
WESTHAFEN 2050
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Design Implementation

CONNECTED CLOCKWORK

TTTTT



Design Implementation

CONNECTED CLOCKWORK
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Design Implementation

CONNECTING CLOCKWORK

KINETIC OCULUS -
e

360° ETFE + LED

HU‘BB
TIMBER GRIDSHELL DOME
360° OLED WALL
L4: BOTANICAL
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22° L 7Y
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L2 &L3: DATA

L1: COMMERCIAL

LO: MOBILITY
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CONNECTED CLOCKWORK
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ROOF PLAN
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RELATABLE SCALE
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RELATABLE SCALE
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INTEGRATION OF EXISTING (HERITAGE) BUILDINGS
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SECTION
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URBAN CONNECTION
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VERTICAL ORGANISATION

LEVEL +4

LEVEL +3

LEVEL +2

LEVEL +1

LEVEL O

LEVEL -1

LEVEL -2

Green
Data Centre Makerspace
Makerspace

Back of House

Data Centre Commercial
Commercial

Mobility
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MAIN ENTRANCES
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MAKERSPACE & SIEMENSTADT
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LOGISTICS & PORT
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TRAIN & CITY
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COMBINING RUSH & SLOW
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CITY ENTRANCE
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LEVEL 1: COMMERCIAL
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LEVEL 0: TRAIN
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LEVEL 2+3: DATA
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LEVEL 4: BOTANICAL
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Design Implementation

STRUCTURAL SEGMENT

Data-driven
Rectractable Oculus

Data-driven
ETFE facade +
Integrated PV
cells & LED

Lightweight
Gilulam Timber
Skeleton + Gridshell Roof

[sd
Botanical

> Wintergarten

e

I

> Data Centre
Heat Re-use

e P ML i\
|

Futureproof
Concrete Girder
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FACADE SEGMENT
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Automated pneumatic system to control air pressure
inside ETFE chambers

Aluminium frame
Air valve

Triple layered ETFE membrane
(h=2700mm, w=3500mm) with integrated
PV cells

Air vented closable timber cover

Aluminum arm (h=100mm, w=100mm, I=900mm)
connected to timber column with screwed plate
connection

Maintenance
ladder

Aluminium curtain
wall frame

Secondary beam Glulam timber
(h=1000mm, w=300mm)

LED

light
HR++ glass

Berlin Studio

Design Implementation

DATA DRIVEN ETFE SKIN

complex @ projects

LED light fixture for ETFE data display

Integrated drainage system

Transverse glulam pinewood roof beam (h=1000mm,
w=300mm, [=2700m)

Longitudinal glulam pinewood roof beam (h=1000mm,
w=300-500mm, I=5400)

Steel Internal knife plate bolted connection
column to roof beam

Glulam pinewood column (d=1800m, w=300mm)

Drainage Control box

Pavers (h=40mm)

Topsoil layer (h=250mm)

Lightweight cradle drainage sytem (h=600mm)
Drainage layer (h=100mm)

Moisture retention foil (h=10mm)

Pavers protection layer (h=30mm)

Sand (h=20mm)

Waterproof foil (h=20mm)

Concrete insitu with reinforcement (h=65mm)

Kepto Ripa timber hollow floor with dowels attachments (h=600mm, w=1200mm,

1=12000mm max)

Glulam pinewood primary beam (h=1000mm, w=300-500mm)
Suspended ceiling (h=1000mm)

Slatter timber beams (h=80mm, w=80mm, 1=1200mm)
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WINTER CLIMATE

RECTRACTABLE
OCuLUSs

TRANSPARENT
ETFE FACADE

SNOW
SAFETY
BRAKES

BOTANICAL
WINTERGARTEN
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SUMMER CLIMATE
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INTRODUCTION

RESEARCH

DESIGN BRIEF

IMPLEMENTATION

REFLECTION
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Reflection

RESEARCH QUESTION

( HOW WILL DATA IMPACT THE DESIGN OF A TRAIN STATION FOR RUSH HOUR?
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Reflection

THE TRAIN STATION AS THE FUTURE
DATAPORT

SO0

COMBINING EXCHANGING URBAN ANCHOR CIRCULAR
RUSH AND SLOW FLOW OF PEOPLE, OF THE DATA MEGASTRUCTURE
DATA AND GOODS SOCIETY
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