
Balancing Act I Prof. Maria Clarke I Prof. Dr. Stephan Lochte Holtgreven I 19.09.2019 

Interdisciplinary Design at the Hochschule Bremen



Balancing Act I Prof. Maria Clarke I Prof. Dr. Stephan Lochte Holtgreven I 19.09.2019 

Agenda

° Introduction
° Interdisciplinarity in education
° Project „balancing act“
° Project „Neue Vahr 2035“
 
 Summary and outlook



Balancing Act I Prof. Maria Clarke I Prof. Dr. Stephan Lochte Holtgreven I 19.09.2019 

Introduction

architecture

disciplinary multidisciplinary

engineering

interdisciplinary transdisciplinary

A to Z
aspects

architecture

engineeringarchitecture engineeringarchitecture



Balancing Act I Prof. Maria Clarke I Prof. Dr. Stephan Lochte Holtgreven I 19.09.2019 

Introduction

multidisciplinary: “[…] research that incorporates more than a single discipline,  
    with each individual discipline independent from the other.   
    Participants remain in the traditional teams and structures […]”

interdisciplinary:  “[…] close cooperation with very strong integrating aspects,   
    whereby the individual work areas of   the disciplines are 
    represented with in the group […]”

Höttlä-Otto et al. (2015): Teaching Interdisciplinary Design between Architecture and Engineering: Finding common Ground While Retaining 
Disciplinary Expertise, Proceedings of the ASME 2015, Boston, MA, USA
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Interdisciplinarity in education

Bloom`s taxonomy
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Interdisciplinarity in education

Architecture

°	 initial	years	include	topics	such	as	fine	arts,	history,	mathematical	and	
 structural engineering courses (latter once quite similar to civil engineering)

° opportunity to synthesize these topics in design courses and studios

° architecture studio course persist throughout an architecture student’s 
 education and takes up about from 6-16 hours per week of in-class time

° architectural studies are dominated by the problem-based learning (PBL)

° Architecture students pedagogy begins from the “highest point of cognitive   
 level” of Bloom’s taxonomy
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Engineering

° curriculum is organized into the instruction of basic sciences and mathematics  
	 during	the	first	two	years	followed	by	two	years	focused	on	engineering 
 sciences

° this educational approach lends itself to an approach biased towards intuitive,  
 verbal,	reflective	and	sequential	learners.

° Topic information is communicated to students through presentation and   
 lectures	in	a	deductive	manner,	where	principle	are	taught	first,	followed	by	its		
 application

° Approach is made for deeply analytically and technically competent engineers
 
° Engineering students pedagogy starts “at the lowest levels” of Bloom’s 
 taxonomy

Interdisciplinarity in education
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Learning curve / learning phases engineering vs. architecture

Interdisciplinarity in education
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Opportunities vs. possibilites

550   Iva Kovacic et al.  /  Procedia - Social and Behavioral Sciences   119  ( 2014 )  549 – 556 

should be initiated at this early stage, when interconnectedness of a project’s goals can be recognised, new 
solutions can be developed through complementary knowledge of different experts, improvements are made easily, 
and new common knowledge can be created (Wang et al 2009, Rossi et al, 2009). In the early planning phases 
there is an unlimited universe of possible solutions, however still very few tools, methods or knowledge on actual 
collaborative, interdisciplinary design, which would be helpful for the process. With project progression, the 
number of possibilities is decreasing, however the number of available design or planning tools and methods is 
increasing (Fig.1), creating a large gap between the opportunities and possibilities. 

Fig. 1. Opportunities versus Possibilities, Wang et al 2009 

Due to the formal university education, which is based on splitting of engineering and architectural schools and 
disciplines, the students are trained to think in their own scope of activity, instead of working in collaborative 
manner.  
The Department for Industrial Building and interdisciplinary Planning at Faculty of Civil Engineering at Vienna 
University of Technology together with Austrian Association for Cement and Concrete has initiated in 2006 the 
Concrete Student Trophy – an international student competition with aim to promote the collaboration of architects 
and engineers in achievement of innovative formal and structural solutions in material concrete.  The precondition 
for the partaking at the competition is, that competition-team has to consist of at least one architect and one 
structural engineer. In cooperation with the Institute for Concrete Structures, and, Department for Design and 
Construction, Faculty of Architecture an interdisciplinary design class accompanying the competition, where the 
teams consist of architecture and civil engineering students working simultaneously in the conceptual phase.   
The Concrete Student Trophy has been carried out for eight years, with covering various tasks: coffee-bar, 
pedestrian bridge, watchtower, floating bridge, highway station, multi-functional sports hall, flap bridge. The 
winning contribution of pedestrian bridge has actually been constructed, and is located in the 14th Viennese district. 

Kovacic et al. (2014): Interdisciplinary Design: Influence of Team Structure on Project Success, Procedia Social and Behaviour Sciences, Pro-
ceedings of the 27th IPMA World Congress

Interdisciplinarity in education
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Conventional approach

© M. Mutlu, L. Potapova, S. Silverstein, J. Sundberg, M. Watabe (2009)

Interdisciplinarity in education
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Contemporary approach

© M. Mutlu, L. Potapova, S. Silverstein, J. Sundberg, M. Watabe (2009)

Interdisciplinarity in education
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Project „balancing act“

Introduction

The design, planning and execution of buildings is a highly complex process, 
dependent on the expertise of numerous different specialists. The aim of this 
module	is	to	determine,	develop	and	reflect	the	art	of	interdisciplinary	design	
between architects and engineers whilst working on a (small) design project 
for a “Wippe” (english seesaw).

“Wippen” is a word full of varying connotations, all of which imply a certain 
dynamic. However “die Wippe” or “Wippen” don`t only signify a physical 
phenomena but can also suggest other ideas, for example: equilibrium, 
repetition	and	fluctuation.
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Brief

The aim of this project is to carefully analyze the diverse interpretations of the 
concept of “Wippen” and to use these in the concept and design for a small but 
exciting urban intervention within Bremen. The designs should have a positive 
effect on the urban space and the people who use it.

Whilst the project brief does not specify a particular function, the design should 
have	a	clear	purpose.	The	project	should	rely	and	benefit	from	an	interdisciplinary	
team of architects and structural engineers working together to create an holistic 
conceptual and structural design within the city – a contribution to Bremen`s 
Baukultur and hanseatic history and tradition.

Project „balancing act“
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Design Parameters

° The design must incorporate the idea of “wippen” in at least one sense 
° The design solution must be dynamic
° The design must have a function or use beyond the incidental.
° The urban intervention must be within Bremen.
° The design must be constructed in a working model.
 
° The design process, especially between the disciplines, is of particular 
	 significance	and	should	be	clearly	documented	with	sketches,	calculations,		 	
 text and working models. 

Project „balancing act“



Balancing Act I Prof. Maria Clarke I Prof. Dr. Stephan Lochte Holtgreven I 19.09.2019 

Bremer Waage _ Felix Bertzbach und Tjark Eichhorn
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Konzept concept

Freikörperbild free-body diagram

Biegelinie deflection curve

Die Grundidee des Entwurfs sieht eine interaktive Nutzung des Bauwerkes vor,
sowie die Anregung zur Auseinandersetzung mit aktuellen Themen. Die Wippe
ist so realisiert, dass eine sichtbare und spürbare Auslenkung bei korrekter
Positionierung und somit eine Beantwortung einer zuvor gestellten Frage
stattfindet.
The basic idea of the design is an interactive use of the building, as well as the suggestion to deal with current

topics. The seesaw gives a visible and noticeable reflection by correct positioning of the user, answering a

previously asked question.

Interdisciplinary Design Modul WS18/19

Beispiel:
Wieviel Liter
Wasser werden
durch einen
Tropfen Öl
verunreinigt?
How much water is polluted by one

drop of oil?

A: 1000Liter
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The basic idea of the design is an interactive use of the building, as well as the suggestion to deal with current
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Interdisciplinary Design Modul WS18/19

Beispiel:
Wieviel Liter
Wasser werden
durch einen
Tropfen Öl
verunreinigt?
How much water is polluted by one

drop of oil?

A: 1000Liter

The concept of the design is to create a dynamic 
and interactive platform where the people of 
Bremen can answer current questions or air their 
opinions on poignant subjects.

„how many litres of water are contaminated by one 
drop of oil?“
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GSEducationalVersion

Felix Bertzbach | Tjark Eichhorn Interdisciplinary Design Modul WS18/19
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GSEducationalVersion
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Projekt „balancing act“ _ Projekt 1
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See Saw Bridge _ Aleksander Uyar, Arthur Müller and Laurens Hapke
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See Saw Bridge _ Aleksander Uyar, Arthur Müller and Laurens Hapke
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Barrier Free Seesaw Lift _ Alexander Pols, Mohamed Mohamed
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The Pavillion _ Clara Heuß, Jon Behnken und Stefan Beyersdorfer
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Barrierefreier Wippenfahrstuhl _ Clara Heuß, Jon Behnken und Stefan Beyersdorfer
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Torfsail _ Tjark Riehl und Holger Weustink
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Project „balancing act“ _ excursion Berlin
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Project „Neue Vahr 2035“ 
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„Neue Vahr“, Bremen

°	 1945:	Deficit	of	100.000	apartments.

° 1956: Gewoba commissioned the architects May,
 Hüllen, Hafemann, Reichow and Bilau to plan 
 apartments, terraced and detached houses.

° 1957-1962: Construction of the „Neue Vahr“ with 11,800
 apartments for 30,000 inhabitants on 218 acres of land.

° 1961: Completion of the 22-storey „Aalto-Hochhauses“ 

Project „Neue Vahr 2035“ 
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Project „Neue Vahr 2035“ 
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Processes and Goals (Gewoba)

Review of whether the residential district, in the 
eyes of the residents, still meets the demands 
of todays urban design expectations and the social 
changes that have taken place.

Guidelines and support for potential future additions 
and	modifications	to	the	original	urban	concept	
that can be used in future planning processes.

Project „Neue Vahr 2035“ 
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Brief for the Module INDE in WS 19/20 _ draft

° Localization of an area in the Neue Vahr for the design of a small building or  
	 space	that	creates	a	flexible	place	of	dialogue	for	the	residents.	
 The students must consider the urban planning, socio-cultural aspects, 
 architectural and structural planning with a view to the project being    
 constructed within the next year. 

° The space must be multi-functional but also be able to accommodate other   
	 more	ancillary	uses,	for	example	as	a	digital	citizens	office.

Project „Neue Vahr 2035“ 



Balancing Act I Prof. Maria Clarke I Prof. Dr. Stephan Lochte Holtgreven I 19.09.2019 

Summary and Outlook 

www.IN-DE.eu


