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Tram vibration and impact monitoring 
Lowering maintenance costs and improving public acceptance

Benefit to 
Rail owners and operators

Impact and value 
• improved service through reduced vibration
• cost saving, time saving

Contact 
Dr James Talbot, CSIC Co-Investigator
jpt1000@cam.ac.uk

This EPSRC-funded collaborative project, working with industry
partner Transport for West Midlands, the company responsible for
the UK’s Midland Metro tram network, has the potential to transform
track maintenance operations and deliver two key benefits:
• reduced disturbance from tram operations, increasing the public

acceptability of both the current network and Transport for West
Midland’s plans for future network expansion 

• improved track monitoring efficiency, resulting in a more cost-
effective maintenance programme

At present, the completed instrumentation has been installed on a
service tram for a monitoring trial on the Midland Metro network.
Data will be presented in the form of a vibration map of the Midland
Metro network. This will highlight areas of the network which need
maintenance to reduce noise and vibration levels.

Although the current focus of VIMTO is on tram operations, the
proposed monitoring methodology is broadly applicable to other rail
transport systems, including underground railways. Improved track
monitoring leading to lower maintenance costs and increased public
acceptability of trams directly supports the expansion of this more
environmentally sustainable mode of transport in both domestic and
international markets.  

The Vibration and Impact Monitoring of Tram Operations (VIMTO)
research project aims to develop a vehicle-based automated system
for track monitoring that may be permanently installed on service
trams running on an operational network. 

There are more than 290km of modern tramway in the UK alone, the
majority of which runs through densely populated urban areas. The
disturbance to building occupants caused by tram-generated
ground-borne vibration presents a significant barrier to the
expansion of tram networks in our cities. Tram operators must work
continuously at track maintenance to keep noise and vibration
within acceptable levels. Currently, this work relies on time-
consuming and costly manual track inspections, typically undertaken
fortnightly, to identify areas of deterioration before they become a
significant source of vibration. 

The VIMTO project is developing a novel form of track vibration
monitoring, whereby the trams themselves are used as the primary
monitoring instrument. Low-cost instrumentation mounted on tram
axle-boxes records vibration signatures simultaneously with
positioning data to produce a map of the network in terms of its
propensity to generate ground-borne vibration. The map offers real-
time continuous monitoring of the network allowing asset managers
to observe the rate of deterioration. This data is key to the
formulation of an optimised maintenance strategy that eliminates
costly track failures. 

Project 11Data-driven asset management
A framework for linking ISO and BIM standards for whole-life value

Benefit to 
Asset Managers

Impact and value 
• through-life management of assets
• better information for better decisions
• cost saving, time saving 

Contact 
James Heaton, Doctoral Researcher
jrh212@cam.ac.uk
Dr Ajith Parlikad, CSIC Co-Investigator
aknp2@cam.ac.uk

efficient management of built assets, although available, is not currently
passed on to asset managers in a way that can be easily utilised.  

This research, in partnership with Costain, will progress the use of BIM as
the cornerstone of information management for asset maintenance and
management (BIM levels 3 and 4).  For a given asset type, the
information required for through-life management and a method to link
this to the BIM model to provide a fully integrated asset management
platform will be identified. 

The aim is to create a model-based framework approach to aid in the
development of whole-life asset information requirements (AIR) linking
the BIM 1192 standards with the ISO 55000 standards (Figure 1). A tool
will be built that can automatically link AIR to Uniclass 2015 – a unified
classification system for the construction industry. Uniclass 15 contains
consistent tables classifying items of all scale from a facility such as a
railway through to products such as a CCTV camera in a railway station.
The asset information model will be validated for the organisation
information requirements and objectives.

As the world of BIM L3 (Digital Built Britain) and UK Digital Economy
beckons, there will be a strong focus of data-driven construction
solutions. This research will set the foundations for the connected
construction site and lead to future digital business models and
developments around Internet of Things and the smart cities agenda.

The UK construction industry has been mandated to improve the
design, delivery and maintenance of assets through the delivery of
digital information. The focus of this research is how the advancement
in technology within the construction industry, most notably Building
Information Modelling (BIM) and Geographic Information Systems (GIS),
can aid asset managers. The aim is to identify, for a given asset type, the
information required for through-life management, and how to utilise
such information within the BIM model. 

BIM is the strategic approach to use information technology to create
and manage information related to built assets during their entire life
cycle. BIM is being implemented for design and construction, but its
use for asset management and maintenance is only just beginning to
be considered. Design data and asset information which would enable

Figure 1.  Asset Information Requirements – the alignment between the
ISO 55000 standards and the BIM 1192 standards 
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Tram in Birmingham city centre


