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SIZE OF THE BUNDESTAG

ALMOST 10.000 EMPLOYEES
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MAIN RESEARCH QUESTION

“HOW TO DESIGN THE ADAPTABLE 
BUNDESTAG PARLIAMENT OF THE FUTURE TO 
SUSTAINABLE FACILITATE THE FLUCTUATING 

NUMBER OF MEMBERS?”
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THE GERMAN FEDERAL ELECTION SYSTEM

THE GERMAN ELECTORAL SYSTEM 
COMBINES A PERSONAL VOTE 
IN SINGLE MEMBER DISTRICT 

WITH THE PRINCIPLE OF FEDERAL 
PROPORTIONAL REPRESENTATION.
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German Federal election system

EXAMPLE VOTE

The German voters have 2 votes

1st vote for a particular 
candidate in each district

2nd vote for a party
list at federal state level
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German Federal election system

EXAMPLE VOTE

Party A
260+10=270

Party B
180+7=187

Total number of members
621 (598+23)

Party C
100+4=104

Party D
58+2=60

Party A has 3.8% more seats than the 2nd vote allows, 
so all parties get to add the same percentage
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German Federal election system

EXAMPLE VOTE

THE CURRENT BUNDESTAG HAS 
138 ÜBERHANGMANDATE AND 

AUSGLEICHSMANDATE AND THAT 
MAKES A TOTAL BUNDESTAG SIZE OF

736 (598+138)
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THIS IS THE LARGEST 
BUNDESTAG IN HISTORY 



German Federal election system

EXAMPLE VOTE

AFTER CHINA THE LARGEST 
LOWER HOUSE IN THE WORLD
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Problem

SPACE SHORTAGE OF THE BUNDESTAG

Ismar, G. (2021, 10 23). Abgeordnete, aber zu wenig Büros – wie der Bundestag mit 
Platzmangel kämpft. Retrieved from Tagesspiegel: https://www.tagesspiegel.de/
politik/736-abgeordnete-aber-zu-wenig-buros--wie-der-bundestag-mit-platzmangel-
kampft-8015566.html
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CARBON NEUTRAL SELF-SUFFICIENT

Self-Sufficient: Needing no outside help in satisfying needs
Carbon neutral: Emit and offset the same carbon emission

Energy Group

AMBITIONS
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Energy usage of buildings Transportation to buildingsConstruction of buildings

Energy Group
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1 point card
This card has little impact on the 

design of the building and the energy 
saved is almost negligable

2 point card
This card impacts the design and 

detailing of the building and the energy 
saved is considerable

3 point card
this card defines the architectural 

concept of the building and impacts the 
building’s climate concept
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power-up card
The project’s main card. An energy 
concept that defines the buildings’ 

concept, is a large energy saver and 
impacts architectural expression (worth 

10 points)

collab card
some strategies strengthen each other, 
which is expressed through this card. 

(Solar panels and green roof)

conflict card
some strategies don’t work together, 
which is expressed through this card

(minimize facade surface and maximize 
heat usage from solar radiation)

Energy Group

DATABASE OF STRATEGY CARDS



10 PT 30 PT 45 PT

common buildings our projectsfuture ambitions
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Group common card Typology power-up card Extra points
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16 P 7 P

45 P TOTAL
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Client

SIZE OF THE BUNDESTAG

THE BUNDESTAG HAS 9.854 
EMPLOYEES
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- MODERNIZATION AND EFFICIENCY 

- SYMBOLISM AND TRADITION 

- ACCESSIBILITY AND INCLUSIVITY 

- SECURITY AND SAFETY 

- NATIONAL IDENTITY 

- PUBLIC PERCEPTION

Client

STAKES OF THE CLIENT
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CURRENT PROGRAM

THE BUNDESTAG HAS 
450.000 M2 PROGRAM



06
04
05

09
10
11
12

01
02
03

07
08

PROGRAM

DESIGN BRIEF

RESEARCH



Program

NEW PROGRAM



Program

NEW PROGRAM HYBRID



Program

NEW PROGRAM ADAPTABLE



Program
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S-Scale: Building forms, heights and views

Site boundaries

Form follows river
Courtyards

20-30 meters

30-40 meters

10-20 meters

0-10 meters

Legend

Sightlines
Democratic ribbon
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National road

Site boundaries

S2- S-Bahn

Road tunnels

S1 S-Bahn

Train tunnels

U5 U-Bahn

Legend

Main traffic
Pedestrian traffic
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FORM FOLLOWS TREES

Protected national park forest

State borders

Main river

Forest name

Normal forest

PROTECTED FOREST NAME

East-West border

32%

25,3 % Spruce

22,9 % Pine

18,1 % other 
Deciduous

16,1 % Beech

10,5 % Oak

7,1 % other Conifers
11.400.000 ha

XL-Scale: Trees and forests in Germany Total forest area 
in Germany

Main tree types 
in Germany

Legend
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M-Scale: Trees in Berlin Mitte

Water

Legend

Trees
Site boundaries
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FORM FOLLOWS TREES
SITE-Scale: All tree types on the site (15 main types)

Legend

Black locust (12)

Linden (34)

Chestnut tree (7)

Maple (129)

Oak (33)

Tree of heaven (6)

Ash (2)

Jap. pagoda tree (15)

Wingnut tree (5)

Sweetgum tree (8)

White mulberry (3)

Serviceberry (1)

Katsura tree (3)

Bluebell tree (1)

Site boundaries

Hornbeam (46)
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SITE-Scale: Age map of trees on the site (1-125 years)

Legend

51-75 years (78)

1-25 years (18)

101-125 years (6)
76-100 years (26)

26-50 years (177)

Site boundaries
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SITE-Scale: Height map of trees on the site (1-25 meters)

Legend

11-15 meters (94)

1-5 meters (7)

21-25 meters (9)
16-20 meters (54)

6-10 meters (141)

Site boundaries
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7-11 points (82)

12-28 points (223)
Form follows tree-

Tree follows form-

Site boundaries
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SITE-Scale: Buildable area

Legend
Buildable land main

connections
Buildable land-

Site boundaries

7-11 points (82)

12-28 points (223)
Form follows tree-

Tree follows form-
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DESIGN BRIEF SUMMARY

- MODERNIZATION AND EFFICIENCY 
- SYMBOLISM AND TRADITION 
- ACCESSIBILITY AND INCLUSIVITY 
- SECURITY AND SAFETY 
- NATIONAL IDENTITY 
- PUBLIC PERCEPTION
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Concept

CONCEPT EXPLANATION

BUILDING 01 BUILDING 02

PARK 1 PARK 2

FOREST 1

FOREST 2

FOREST 3

FOREST 4

WETLAND 1

WETLAND 2

WETLAND 3

PARK 3

PARK 4

PARK 5PARK 6

PARK 7

BUILDING 03

BUILDING 04

BUILDING 08

BUILDING 09

BUILDING 10

BUILDING 16

BUILDING 15

BUILDING 14

BUILDING 13

ATRIUM
BUILDING 05 BUILDING 06

BUILDING 07

BUILDING 11

BUILDING 12

284.000 mm

128.400 mm

60.100 mm

48.800 mm

140.500 mm

74.500 mm

53.700 mm

159.000 mm



Concept

CONCEPT EXPLANATION

BUILDING 06
RUPERT-SCHOLZ-HAUS

Plenary hall
16.508 m2

BUILDING 02
HANS-DIETRICH-GENSCHER-HAUS

Political entrance and lobby
2.505 m2

BUILDING 03
HELMUT-KOHL-HAUS

Meeting and working places
4.473 m2

BUILDING 07
MATTHIAS-PLATZECK-HAUS

Employee entrance & meeting places
3.434 m2

BUILDING 11
HELMUT-SCHMIDT-HAUS

Press area & rooms
2.712 m2

BUILDING 12
KARL-CARSTENS-HAUS

Press entrance
2.712 m2

BUILDING 10
HEIKO-MAAS-HAUS

Visitor center
2.004 m2

BUILDING 09
GERHART-BAUM-HAUS

Library
1.718 m2

BUILDING 08
EGON-BAHR-HAUS

Archive
1.718 m2

BUILDING 16
HEINRICH-VON-BRENTANO-HAUS

Reading room
2.482 m2BUILDING 15

CHRISTIAN-WULFF-HAUS
Security building

1.522 m2

BUILDING 14
KONRAD-ADENAUER-HAUS

Utility building 2
2.764 m2

BUILDING 13
KURT-GEORG-KIESINGER-HAUS

Utility building 1
2.764 m2

BUILDING 04
LUDWIG-ERHARD-HAUS

Canteen & Kitchen 1
2.433 m2

BUILDING 05
JOACHIM-GAUCK-HAUS

Canteen & Kitchen 2
2.433 m2

BUILDING 01
WILLY-BRANDT-HAUS

Adaptable office tower
151.161m2

PARK 1
PARK DER BEWEGUNG

Evolving country PARK 2
PARK DER RUHE

Commemorating

PARK 4
PARK DER POLITIK

Public engagement

PARK 3
PARK DER VERGANGENHEIT

Past German politics

PARK 5
PARK DER FREIHEIT

Freedom of speech

PARK 6
PARK DER NATUR

Sustainable German future

PARK 7
PARK DER ZUKUNFT

Future generations

FOREST 4
WALD DES WESTEN
4 regions of Germany

WETLAND 1
RHEIN

Giving back to nature

WETLAND 3
DONAU

Giving back to nature

WETLAND 2
ELBE

Giving back to nature

FOREST 1
WALD DES NORDEN

4 regions of Germany

FOREST 2
WALD DES OSTEN
4 regions of Germany

FOREST 3
WALD DES SÜDEN
4 regions of Germany
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+ 30.600 Floor 9

+ 51.000 Floor 15

+ 91.800 Floor 27
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+ 20.400 Floor 6

+ 10.200 Floor 3

+ 0.0 Ground floor

- 10.200 Floor -3
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+ 30.600 Floor 9
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+ 10.200 Floor 3

+ 0.0 Ground floor

- 10.200 Floor -3
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  Sustainability
It is ArcelorMittal’s corporate approach to produce safe and  
sustainable steel reflecting our commitment to protect and 
improve the environment in which we live and work. We 
constantly work to develop clean practices in steel production. 
More than 1 500 research engineers are constantly trying to 
develop cleaner and greener processes to produce steel.  
 
One example is the development of the modern high strength 
steel HISTAR®. By increasing the strength of the steel, less 
material is needed. For example, HISTAR® which has been 
used in buildings such as One World Trade Center in New York 
and Emirates Tower One in Dubai, can reduce CO2 emissions 
during construction phase by as much as 30%.

Steel is an especially sustainable material as it can indefinitively 
be recycled, without quality loss. Thanks to this property,  
it surpasses other materials and saves millions of tonnes  
of ressources worldwide.

  Reliability 
All structural steel products made by ArcelorMittal are  
manufactured using automated and computerised industrial 
processes. Finished products are subjected to high levels  
of quality controls to ensure the best finished quality.

80
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  Flexibility
Structural steel can be combined with other materials to 
achieve the desired look, properties or functionalities. Steel  
is the material “par excellence” when it comes to inventing new 
structures and forms. All solutions are possible, from the very 
simplest to the most challenging ones. No other material  
is used to make structures which are so slender, light and  
transparent. Forms can be created using different structural 
effects and envelopes with pure or finely sculpted curves. 

Steel provides the flexibility needed to enable a building  
to evolve throughout its working life. The building can be  
initially designed in order to facilitate future evolutions:
-  modification of applied loads due to change  
    of the building’s usage
-  floor plan layout 
-  possibility to create new openings in façade or slab.

Figure 2.4: Scrap yard, Belval, Luxembourg

ArcelorMittal offers the widest range of beams – also available with fabrication
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Figure 2.3: Emirates Tower One, Dubai, UAE
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Steel is the most efficient material for slender columns  
thanks to its stiffness and resistance. Compared to  
concrete, steel is 5 to 8 times stiffer and 10 times  
more resistant in compression. This makes steel  
sections the ideal material for columns in tall buildings. 

  Steel sections 
The example in Figure 4.1 shows how a typical  
185m high office building of 50 storeys, with a  
reinforced concrete core, can use HISTAR® columns  
for most of the internal and façade columns  
(HISTAR® 460 in this case). In this example, the  
floor’s dead and live loads are 5kN/m2 and 3kN/m2,  
respectively, and the span between the columns  
is between 10 and 12 meters. 

Combined with the high-strength steel HISTAR® 460,  
HD 400 / UC 356 / W14 x 16 series enable  
coverage of almost the whole height of the building.  
Sizes for an internal column are shown here. 

HD/W/UC steel columns have the advantage of having  
the same distance hi between the flanges. In this way  
two HD/UC/W columns can be piled up on each other  
so that they can easily be spliced (Figure 4.2).
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heavy for the strongest single Super Jumbo such as in the  
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Figure 5.1: Interior  
Structural Systems for  
Tall Buildings including (a) 
moment-resisting frames, 
(b) shear truss (brace 
frame)/shear walls,  
(c) rigid diaphragms,and  
(d) outrigger systems
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 Structural Systems for Tall Buildings 
As height and slenderness of buildings increase, lateral drifts 
start to control the design of the structure and the stiffness 
of the components become the dominant factor instead of 
their strength. Therefore, the need for appropriate structural 
systems, beyond the simple rigid frame, must be properly 
addressed in the design of tall buildings, accounting for  
the prominent loads and forces that differ depending  
on a building’s height.  

Lateral forces are usually the driving parameter for the design 
of a tall building’s structural system, and strength, stiffness 
and damping are the main parameters controlling the limiting 
factors of displacements (e.g. Building Height/250) and  
accelerations (e.g. 18 milli-g per 10-year wind return period). 
Therefore, the ideal structure to withstand the effects of 
bending, shear and vibrations is a system in which the vertical 
elements are located at the farthest extremity from the  

5. Bracing systems

Buy at https://store.ctbuh.org/:
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Figure 5.4: Outrigger structural system principles

 Source: Taranath (1998) Redrawn by CTBUH

geometric center of the building, such as in a hollow tube. 
Here, the parameters that control the efficiency of the  
structural element’s layout are bending and shear rigidity. 
From the bending rigidity standpoints, the best solution would 
be to maximise the total moment of inertia of the overall 
structure, positioning columns at the corners along the  
outermost perimeter of the building. As far as shear  
efficiency is concerned, the ideal solution would be  
a continuous wall without openings.   

The existing structural systems used in contemporary tall 
buildings stem from the basic principles described above. 
During the last 50 years, rigid frame systems adopted in older 
tall buildings evolved into different structural families that 
are used depending on a number of parameters including the 
size of the building, the magnitude of the external forces, 
the availability and cost of materials, and labour and stylistic 
decisions made by the architect and the developer. A common 
classification of tall buildings structural systems was given  
by Ali and Moon [2007]* that propose two main categories:  
interior (Figure 5.1) and exterior (Figure 5.2) (depending  
if the main lateral resisting system is at the perimeter or not). 
Each system has a wide variety of application height that 
depends on several factors (e.g. building stability, aspect  
ratio (height/width), architectural functions, etc.). 

Interior structures (Figure 5.1) are composed of two main 
systems: moment-resisting frames (Figure 5.1a) and shear 
truss (braced frame)/shear wall (Figure 5.1b). These systems 
alone can provide resistance up to 30 storeys, since higher 
buildings would require deeper elements that are not  
architecturally and economically feasible. An alternative  
system is to combine rigid frames with shear truss/shear  
wall through a rigid diaphragm (Figure 5.1c) and this could 
lead to buildings up to 70 storeys. The different sway  
behaviour of the two systems permit the movement to be 
constrained, making the whole system more rigid (Figure 5.3).

Another alternative solution, becoming popular today for 
super tall buildings, is the so-called outrigger system (Figure 
5.1d) that can reach up to 150 storeys or more. The major  
benefits are to reduce the core overturning moment, storey 
drifts and floor accelerations (i.e. increasing building comfort). 
The basis of this structural system is that the overturning 
moment resistance of the building core is countered through 
coupling of the compression-tension of the external columns 
through the help of stiff headers (steel trusses or shear 
walls, Figure 5.4). This increases the structure flexural rigidity 
without enhancing the shear rigidity. This system is becoming 
less efficient if utilised for tube in tube dual systems since the 

Figure 5.3: Shear Wall-Rigid Frame Interaction

 Source: M. M. Ali & K. S. Moon (2007), redrawn by CTBUH
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*Ali, M.M., and Moon, K.S., 2007. Structural Developments in Tall Buildings: Current Trends and Future Prospects. Architectural Science Review, 50(3), 205-233. 
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possible connections: continuous steel members (Figure 5.14) 
and steel to concrete with embedded plates and anchors  
(Figure 5.12).

 Steel Profiles 
Outriggers and belt trusses require large member sizes due to 
the high axial load. This is caused by the large portion of the 
building overturning that they need to resist, since they are 
provided only in few locations throughout the building height. 
Therefore, ArcelorMittal Jumbo profiles are ideal for such  
applications. HISTAR®/ASTM A913 steels develop their full  
potential in the design of tension members in trusses. Here, 
they allow saving material costs by taking full advantage of  
the high yield strength and, therefore, also thinner sections  
and smaller welds, which leads to savings in fabrication costs. 
Using HISTAR® 460 in truss design will result in direct  
tonnage savings. Truss compression and tension members  
will achieve 20-25% weight savings (Figure 5.15).

 Wind Design 
Many aspects should be carefully considered when  
addressing lateral loads, especially in the case of wind:  
strength and stability, excessive lateral deflections, frequency 

and amplitude of sway (the resonance of building motions can 
create problems with an elevator’s hoist rope). Additionally, 
wind can also affect the surroundings of a building. There can 
be wind acceleration nearby or annoying acoustic disturbances 
that can be heard from far distances. Overall, it is necessary to 
consider wind loads when determining the required strength 
and stiffness of building frames.

Top Chord Top Chord

Bottom ChordBottom Chord

Diagonal B
racing Diagonal Bracing

Figure 5.14: Outrigger connections with continuous steel members [Choi, 2012]**

Figure 5.13:  
Jin Mao Tower,  
Shanghai, China Foundation
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Figure 5.15: HISTAR® in trusses

S 355 JR
HD 400 x 634

26260

HISTAR 460
HD 400 x 463

27117

100 %

73 %
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Steel grade
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Ultimate load (kN)

Weight
relative to grade S 355

Material costs
Weld volume

**Choi, H.S., Ho, G., Joseph, L., and Mathias, N., 2012. Outrigger Design for High-Rise Buildings: Am Output of the CTBUH Outrigger Working Group. Council of Tall Buildings and Urban Habitat: Chicago.
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