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ABSTRACT: The extension of the already existing underground line U2 and the construction of the completely new underground line 
U5 in the heart of Vienna is a large infrastructure project, partly located in the historic core of the city. Situated in densely built 
environment, the project faces – beyond engineering aspects – social, spatial, and ecological challenges. Vast projects like the U2xU5-
project undergo long-lasting analyses and planning phases before construction works even begin. To meet the requirements of the 
growing city, the City of Vienna and Wiener Linien practice network development – defining a target network and considering actual 
traffic demands and offers. In the dense urban structure of Vienna, various stakeholders compete for limited space, making systematic 
stakeholder management indispensable. Wiener Linien applies an integrative approach: an ombudsman’s office mediates between 
residents and the project management teams. Information campaigns enhance transparency, while coordinated traffic and construction 
logistics reduce negative impacts. Thus, stakeholder management is positioned as a core element of project planning. Parallel to this, 
comprehensive sustainability strategies are implemented to reduce greenhouse gas emissions, improve air quality, and lower noise 
levels. The U2xU5 project demonstrates that sustainable mobility begins in the planning and construction phase. Successful projects 
require the integration of technical efficiency, social acceptance, and ecological responsibility. Thus, the Vienna underground extension 
provides low-emission mobility solutions while serving as a laboratory for innovative, sustainable construction practices. 

KEYWORDS: Stakeholder management, urban infrastructure, sustainable construction, circular economy. 

 
1 INTRODUCTION 

The vast project of U2xU5 is split in two stages. The first stage 
is currently being built, and the second stage is currently in the 
planning phase. Once completed, twelve new underground 
stations over eleven kilometres will provide faster connections 
and relieve other busy lines. The new lines will create space for 
around 300 million additional passengers per year.  

 
Figure 1. U2xU5: two underground railway projects at once. 

The inner-city extension of underground lines is not only a 
technical task but also a social and ecological megaproject. 
Dense urban structures, competing spatial demands, and 
increasing sustainability requirements highlight the need for 
integrative planning. Using the U2xU5 extension in Vienna as 
a case study, this paper shows how network development, 
stakeholder management, and innovative, resource-efficient 
construction methods interact. The objective is to minimize 

conflicts of use, reduce ecological burdens, and contribute to 
sustainable urban mobility. 

2 NETWORK DEVELOPMENT 

The network development of Wiener Linien is based on the 
central foundation of a target network, which is aligned with 
political directives and coordinated closely with the relevant 
departments of the City of Vienna. It integrates transportational, 
technical, economic and temporal constraints.  

 
Figure 2. Network development control loop. 

A key element of network development is the network 
development control loop, which is completed three times per 
year. This control loop links network development with 
location concepts, includes regular updates of the target 
network, and determines implementation timelines. In addition, 
vehicle requirements and depot capacities are assessed, vehicle 
procurement is coordinated, and budgetary needs are derived. 
This iterative approach ensures that adjustments to network 
development and infrastructure planning can be continuously 
adapted to current developments. 

The objective of network development is to identify 
measures that are both operationally effective and cost-
efficient. Legal and technical framework conditions are 
considered, urban developments are continuously monitored, 
and routes are kept free at an early stage. The traffic model 
serves as the analytical basis, representing both the transport 

Proceedings of the 21st ICSMGE, Vienna, Austria, 14 – 19 June 2026. Pistrol, Adam & Schweiger (eds.)
Published by: ÖGG, Austrian Society for Geomechanics, Salzburg, Austria, ISBN 978-3-9503898-4-5

https://doi.org/10.53243/ICSMGE2026-16

205

https://doi.org/10.53243/ICSMGE2026-16


offer and demand across public transport, motorized individual 
transport, and non-motorized modes. 

 
Figure 3. Traffic model for network development. 

3 STAKEHOLDER MANAGEMENT 

Extending underground lines in dense urban areas is not only 
an engineering challenge, but above all a socio-spatial one. In 
Vienna, multiple claims to limited space pre-existed before 
construction even began, embedding technical infrastructure 
projects in highly complex constellations of interests. This 
highlights the requirements for effective stakeholder 
management. 

 
Figure 4. Stakeholders involved. 

3.1 Conflicts of use in public space 

Vienna’s urban space was already being used intensively, 
before construction started. Any space occupied by 
construction sites, used for temporary storage of material, or by 
material-transport inevitably leads to conflicts of use, affecting 
different groups in distinct ways: 
1. Residents: Particularly exposed to noise, dust, and 

restricted access. 
2. Transport users: Almost all modes of mobility are 

impacted – pedestrians face detours, cyclists face 
disruptions, and drivers or public transport passengers face 
temporary closures or diversions. 

3. Recreational spaces: Parks and green areas may lose 
attractiveness due to construction site facilities or 
temporary closures. 

4. Other construction activities: Parallel construction 
projects can compete for the same spaces or depend on the 
same infrastructure, especially utilities such as water, 
sewage, energy, and telecommunications. 

This multiplicity of conflicts highlights that technical 
construction processes cannot succeed without an integrative 
communication and coordination strategy. 

3.2 Instruments of stakeholder management 

Stakeholder management for Vienna’s underground extension 
follows a multidimensional approach, ranging from formal 
communication to participatory processes and logistical 
measures. 

U2xU5 Ombudsman’s Office: Serves as a key interface 
between residents and the project management teams, 
addressing complaints, suggestions, and information needs, 
thereby building trust and transparency. 

Information campaigns: Provide early updates on 
phases, restrictions, and alternatives, preventing conflicts by 
managing expectations. 

Traffic phase planning: Wiener Linien, the City of 
Vienna, and district administrations coordinate detours, 
replacement services, and temporary traffic arrangements to 
minimize impacts. 

Construction logistics: Careful planning of routes for 
material delivery reduces burdens on residential areas and 
critical traffic nodes. 

Utility relocation: Coordinated reorganization of water, 
sewage, energy, and telecom networks ensures both supply 
reliability and progress of construction, requiring close 
collaboration with public authorities, private providers, and 
contractors. 

4 SUSTAINABILITY ON THE CONSTRUCTION SITE 

Urban infrastructure extension entails significant ecological 
burdens, including (temporary) land consumption, material use, 
energy-intensive processes, and logistics. Against this 
backdrop, Wiener Linien integrates climate protection, resource 
conservation, and low-emission construction systematically 
into the U2xU5 project. 

4.1 Sustainability criteria in public procurement 

Implementing sustainability on construction sites requires a 
holistic strategy encompassing material selection, energy 
supply, and logistical processes. 

Sustainability criteria are embedded as an integral part of 
the procurement processes. Environmental and resource-related 
aspects can be not only treated as optional add-ons in Wiener 
Linien’s tenders but are becoming binding standards. This can 
foster market dynamics that encourage construction companies 
to develop and implement sustainable building practices. 

Examples for criteria in procedural documents are: 
emission-reduced cement, or the use of resource-efficient 
building materials, such as the use of recycled concrete or CO₂-
reduced reinforced steel. Drafts for sustainability concepts on 
behalf of the bidders, the usage of energy from renewable 
sources or the ban of using diesel generators are also exemplary 
criteria during the tender phase. 

In contractual terms, sustainability criteria can be 
embedded in the technical specifications (bill of quantities), 
making their fulfillment mandatory.  

The combination of different measures can lead to a 
substantial reduction in greenhouse gas emissions. At the same 
time, the project generates knowledge and innovation that can 
be transferred to future infrastructure developments and can be 
further expanded. 

4.2 Resource efficiency and circular economy 

A key focus is material selection – Wiener Linien is testing 
different ways of using accrued materials. 

Under the Austrian Research Promotion Agency (FFG)-
funded “Green Infrastructure” project, recycled concrete 
reinforced with a fibre cocktail (basalt, steel, polypropylene, 
polyethylene) is tested for the use for tunnel linings, aiming to 
reduce primary raw material demand. 

In addition, circular economy concepts are pursued. The 
excavated material from the tunnel boring machine is not solely 
deposited, but is partly processed into bricks, which are used as 
a prototype for a non-structural wall in an underground station. 
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Figure 5. Flexible basalt fibers. 

Similarly, ceramic products such as tiles made from tunnel 
excavation material are produced for private or public spaces. 

These examples illustrate how perceived waste materials 
can be reintegrated into value chains, offering not only 
ecological but also long-term economic benefits. 

 
Figure 6. Underground bricks. 

4.3 Low-carbon construction processes 

Beyond the material dimension, construction site organization 
is also of central importance for environmental impact. A key 
measure is the application of the so-called ‘buttonhole method’ 
in the U2 extension. 

 
Figure 7. The buttonhole method. 

This construction technique minimizes transport routes and 
avoids up to 20,000 truck trips within the city core. The 
resulting savings pertain not only directly to CO₂ emissions, but 
also to noise-pollution and traffic congestion in densely 
populated urban areas. 

In parallel, conventional diesel generators are gradually 
being replaced by battery-based systems and alternative energy 
carriers. This technological transition reduces both greenhouse 
gas emissions, and local air pollutants, thereby making an 
important contribution to improving urban air quality. 

5 CONCLUSION 

The Vienna underground extension demonstrates that 
underground mobility is not only a technical infrastructure 

project but also a key contribution to sustainable urban 
development. The success of the U2xU5 project depends on 
integrative stakeholder management combining 
communication, logistics, and planning. 

Involving residents, transparent communication, and 
coordinated traffic and site logistics minimize conflicts and 
build acceptance. At the same time, innovative construction 
methods, resource-efficient materials, and low-carbon 
processes show that technological innovation and climate 
protection can go hand in hand. 

Thus, the Vienna underground extension delivers a dual 
benefit: it creates long-term low-emission mobility options and 
offers a testing ground for sustainable construction practices. 
Experience confirms that sustainable urban mobility begins not 
in operation but in planning and construction. Future 
infrastructure projects should build on this integrative 
approach, aligning technical efficiency, social compatibility, 
and ecological responsibility. 
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