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Stent Foundations Limited  

Process Management of piling works  

Users Site Workers and engineers  

Hardware Advantech / Cisco Systems  

Software Bespoke web-based  

Location Kings Cross, London, UK  

Cost £71,000  

ROI Payback period of one year  

  
 

Business Problem 

The management and control of piling works 
relies heavily on paper-based documentation 
used and completed on site.  This, coupled 
with regular changes in design during 
construction, inevitably leads to errors.  This 
can result in non-conformance with the 
specification and costly remedial work. 

Business Solution 

The creation of a bespoke, flexible wireless 
network utilising Cisco Aironet products for use 
on the construction site.  Tablets utilising 
bespoke software access a central database 
on site via the wireless network.  This allows 
operatives to directly access the data they 
require.  This improves process control, 
reduces errors caused by inconsistent or 
missing information and provides better 
information for contract management. 

 

 
Background 
Piling data is passed between many people on site 
such as work gangs, foreman, suppliers, engineers 
and the client.  Up-to-date information is essential to 
ensure conformance to the specification.  Accurate 
site records are required to prove this conformance 
and to aid the efficient management of piling works. 

Process 
Historically the foreman gives information to site 
operatives in the form of hand-written notes and 
verbal instructions.  This data comes from a number 
of sources such as drawings and the pile schedule.  

During construction the operatives record as-built 
information in notebooks and pass this data back to 
the foreman on a daily basis.  

This data is collated and recorded on forms which 
are sent back to head office weekly.  Some of this 
data is copied again by office staff onto electronic 
systems for accounts and costing.  

Solution 
SHERPA, Stent Hand-held Electronic Roving Piling 
Assistant, uses tablet PCs to access and update 
information directly on a database in the site office 

via a wireless local area network (WLAN) using a 
web-browser interface. 

Operatives get task-specific information as required 
and the software automatically carries out any 
necessary calculations.  It also checks that recorded 
parameters are within the specification. 

Costs 
The total cost of implementing this mobile solution 
was about £70,000.  Key areas of expenditure were: 

• Research and development at £40,000 
• The communications infrastructure at £4,000 
• Ongoing support engineer at £25,000. 

Benefits 
Fewer errors and remedial work is the major cost 
saving.  This can be significant; the typical cost of 
installing a pile at Kings Cross was £18,000.   

The system enables pile records to be sent directly 
to clients electronically and the automatic audit trail 
has allowed for self-certification.   

There has also been a reduction in paperwork both 
on site and at head office due to the reduction in 
transcription and better process integration.
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Business Benefits 
Costs 

SHERPA has reduced waste by reducing the amount 
of remedial work and by better control of materials on 
site, such as the ordering of concrete.  The typical cost 
of a pile at Kings Cross is £18,000 so improvements in 
this area can have a large effect. 

SHERPA has also saved money by earlier detection of 
non-conformances, which leads to more cost-effective 
intervention, and by providing better process data to 
help efficient management of the piling works. 

Time 

The new system saves time.  It eliminates manual 
recording on site, reduces paperwork and automates 
some calculations that were previously done by hand. 

The database allows information to be quickly shared 
between parties and facilitates statistical analysis.  
This not only improves contract management but in 
the long term makes it easier for Stent to improve 
other processes such as estimating. 

Quality 

Defects have been reduced because site staff have 
access to more accurate information. 

The software on the tablet PCs also helps the site 
workforce understand the piling process better and 
ensures more consistent adherence to procedures. 

Importantly, access to information by the client is now 
much easier, faster and more comprehensive. 

Client supervision is reduced by the checks the 
system carries out on behalf of the foreman and client, 
thus reducing risk. 

Return on Investment 
Analyses from Kings Cross indicate a 75% reduction 
in the cost of remedial work.  Based on a company 
turnover of £50M this equates to a potential saving of 
£385,000 per annum if the system were to be used 
throughout the company. 

Additional savings that have not been quantified 
include reduced waste due to SHERPA automatically 
calculating the concrete volumes to order, instead of 
relying upon manual estimates. 

Champion 
Mike Ward, a Research Engineer at Loughborough 
University, sponsored by Stent, championed the 
technology. 

With help from Stent, Mike was able to identify the 
wireless network that would perform best and choose 
the relevant mobile equipment. 

Implementation Team 
The Director of Engineering, John Findlay, made the 
decision to undertake the project and put together the 
development team.  Mike Ward championed the work 
and carried out most of the research, development 
and implementation.  He was employed on a research 
contract from the Centre for Innovative Construction 
Engineering at Loughborough University. 

SHERPA was Mike Ward’s sole responsibility at Stent 
and hence he was able to commit to the project and 
not be distracted by other work.  With the help of a 
support engineer he carried out the pilot training and 
site installation.  Any further installation required is 
now carried out by a single support engineer. 

Training 
Training was undertaken on site during normal 
operations.  This had some advantages but certain 
aspects of the training would have been easier without 
the distraction of the actual work.  The system was 
made as user friendly as possible and site operatives 
were made aware of what data was required and why, 
although they were not previously responsible for 
collecting all of it themselves.  Training only took one 
day on site and the operatives found it easier to use 
than unwieldy paper based records. 

One ongoing training issue is dealing with agency 
workers using the system.  To assist with this help 
pages and a full online demonstration module were 
added.  There are also pop-up messages to help 
whilst using the tablets on site. 

Unsurprisingly, the support of the site foreman was 
found to be crucial in ensuring a positive attitude 
toward the system and its acceptance on site. 
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Technology Usage 
 

Team tasks 

A hole is excavated and then filled with concrete 
and steel to form the supporting structure of the 
building.  The depth, diameter, and volumes of 
concrete and steel used relate to the weight of 
the building that the piles have to support. 

Some very heavy machinery is used and 
calculations need to be accurate to ensure 
conformance with the specification. 

 

 
Technology usage 

Information exchange between all parties is now 
through a central database on site.  Staff use 
the system to get work instructions and check 
their work is within the design parameters.  They 
no longer need to ask the foreman for 
calculations and they can use up-to-date 
information. 
As shown left, some tablets are kept on stands 
that the staff go to when inputting information or 
reading the results of the calculations. 

 

 
Why employ this technology? 

Previously, most data was collected and 
communicated on paper, which could be slow 
and lead to inaccuracies.  Improvements in data 
accuracy and subsequent reductions in remedial 
work were required. 

Due to the nature of construction sites, wireless 
technology was seen as the only practical way 
to install a network which could be used to 
access a central site database. 
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Implementation Costs 

How much did it cost to implement this solution? 
 

 
Description 

 
Notes 

 
Cost 

Up front investigation costs 
 

Part of £40,000. £20,000 

The mobile computing  devices £950 per device, plus £20 for an extra 
battery. 

£1,940 

The software application Development time in-house, £500 (plus 
part of the £40,000 above). 

£20,500 

The communications infrastructure Boxes and antennae cells (circa £800 
each, varies on signal strength 
needed). 

£4,000 

The data storage system Existing Server. £0 

Consultancy service costs None used. £0 

Site installation costs Up to one day of time depending on 
site size. 

£300 estimate 

Personnel training costs One day of time from the £40,000 
included above. 

 

Staff costs Included in the investigation and 
development above. 

 

Support costs Ongoing, one full time support 
engineer. 

£25,000 

Other costs   

Total  £71,740 

Costs 
The £40,000 listed above under the investigation 
costs and the software development is the cost of 
having full time staff in house developing the 
solution.  The personnel training costs are also 
included in this figure.  There was no appreciable 
cost for training site staff as they were trained on 
site during their normal operations.  The format of 
the software and touch screen tablet means that 
there was very little training needed.  However, it 

was felt by the trainer that some tasks would have 
been easier to teach away from the site without 
working distractions. 

Implementation Timescale 
It took a year to carry out the necessary research 
before implementation.  After deploying SHERPA at 
Kings Cross the paper and electronic systems were 
used in parallel for 5 months before the paper 
system was stopped. 
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Original Business Process 

The foreman is a key player in the control and capture of data on the construction site.  The foreman 
extracts relevant design data from paper-based documentation such as pile schedules and drawings.  This 
is then passed to the operatives on site as appropriate.  During the piling process, data is passed between 
the work gangs verbally with each gang returning relevant data to the foreman who then collates it on a 
daily basis. 

This process potentially causes problems with misinterpretation of data, transcribing errors and 
misunderstanding between work gangs. 
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New Business Process 

All design data is stored electronically on a central site server to which all users have access.  Each user 
requests relevant data from the server during execution of their work on site.  All data previously entered in 
the process is available without transcribing or transferring data between work gangs.  All data is available 
at any time and transferred directly to the site server over the WLAN. 

At the end of the day the foreman is only required to review the data which has already been collated to 
provide the required pile records. 
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Lessons Learnt 
People 
Site staff are very capable of using the technology 
so long as the user interface is kept simple and 
reflects their normal activities.  In this case they are 
inputting data that they used to pass to the foreman. 

Collecting data is not their primary job so they are 
less conscientious about maintaining the system – 
for example changing a battery in the tablet – so 
some additional support needs to be provided. 

After using the system the staff put stands for the 
tablets in strategic positions on site to avoid having 
to carry them.  It seems staff will usually find ways 
to increase the convenience of new systems. 

The foremen need to be in full support of the new 
system as their attitude has a big effect on the 
attitude of other site staff. 

The system needs to be easy to use and quick to 
learn, since in construction there is a high use of 
agency staff who are not necessarily familiar with 
the company’s procedures.  They may not have 
much incentive to learn how to use a new system 
and there can be literacy issues, so a clear 
graphical interface helps. 

Companies that have tested new systems that have 
failed to work may develop a high level of 
scepticism to implementation of new IT on site. 

Process 
The operatives used to carry out the piling relatively 
quickly and inaccurately.  Calculations were carried 
out mentally by the foreman and informal 
communications often lead to errors.  The new 
system ensures consistency and eliminates errors 
such as incorrect pile depth or piles being missed 
from the schedule. 

Most of the data is used locally on the site but some 
information has to be transferred to head office.  
Large sites have a landline connection to the Stent 
network but small sites transfer data via GSM or a 
similar wireless service.  SHERPA was designed to 
take account of these different circumstances. 

Stent now have much more information about site 
processes.  This is potentially valuable for improving 
piling operations, but finding cost effective and 
efficient ways of analysing and learning from this 

information is challenging.  Large quantities of 
valuable data may be under-utilised by companies 
as they concentrate on their daily activities. 

Technology 
A number of problems were encountered with using 
the wireless network on site.  Important factors were 
the location of the site office and existing structures 
as well as changing obstacles such as demolition 
works, spoil heaps and the platform level.  Site 
access was also an issue, as was the wide 
dispersal of operatives around the site. 

Early access to the site and good positioning of the 
site office is important.  Using structures, like tower 
cranes, for wireless cells improves coverage.  
Putting mobile cells on the rigs themselves, so the 
signal moves with the operatives, proved useful. 

The basic tablet batteries last 4 hours but additional 
backup batteries extend this to 14 hours and both 
are rechargeable overnight.  This enables working a 
full shift (typically 11 hours) without losing power. 

The tablets used are “semi-rugged”.  There are fully 
rugged versions available but these are four times 
as expensive and not considered cost effective.  
Due to the fast pace of hardware improvement Stent 
felt that it is better to have a cheaper device and 
replace it more often. 

Web-based data collection improves the system’s 
accessibility and scalability both on and off site and 
eliminates reliance on a particular mobile 
technology. 

What Next? 
Stent are now exploring other possible applications 
of the technology, such as using IP phones instead 
of radios on site. 

Details for further investigation 
User: 
Cliff Wren, Stent Foundations Limited 
[www.stent.co.uk] 

Software provider: 
Mike Ward, now at Adtec Services Limited 
[www.adtec-uk.com] 

Hardware provider: 
Advantech, Cisco Systems 
[www.advantech.com, www.cisco.com] 



 

Sponsored by the Department of Trade and Industry  
 

C
as

e 
S

tu
dy

 5
 

 
 

Technology Overview 
 Mobile computing device 

Advantec semi-rugged tablet PC.   
The tablet will run for about four hours if used 
with no extra power source.  External or spare 
batteries are available to extend this.  Any 
operating system can be used as long as 
internet access is supported.  It was felt that 
non-rugged tablet PCs would not last long 
enough on site but that a fully rugged model 
was too expensive to be justified. 

 
 

 Software application 
SHERPA 
‘Stent Hand-held Electronic Roving Piling 
Assistant’ 
A four digit pin number is used to access the 
system.  Each pin can be allocated different 
access rights so that the information displayed 
is tailored to the user. 

The system provides an electronic audit trail and 
can send pile records to clients in PDF format.  
The database is connected to a web-server and 
accessed via a standard web-browser. 

 

 Communications infrastructure 
Cisco systems supplied the wireless LAN and 
provided technical help in setting it up.  It 
operates at a transfer rate 11MB /second. 

As long as there is a web server available the 
system can be used by any hardware that can 
access the internet, which potentially includes 
PDAs and web-enabled mobile phones. 
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The COMIT Project 

COMIT, Construction Opportunities for Mobile IT, is a two-year research and development project part-
funded by the Department of Trade and Industry.  Led by Arup, in partnership with BSRIA and 
Loughborough University, the project brings together representatives from construction, technology, 
research and dissemination organisations to facilitate the realisation of business benefits from the adoption 
of mobile information and communication technologies. 

Key Objectives 

• Creation and running of the COMIT community. 
• Mapping of information and communication needs of point-of-activity workers. 
• Production of case study material, including detailed factual business benefits and implementation 

guidance. 
• Implementation of mobile IT on two demonstration projects, in order to evaluate the benefits and 

barriers successes and failures. 
• Continuation of the development of community activities in conjunction with the ITCF. 

 
 

COMIT Case Studies 

This report provides an overview of the use of mobile communication technologies on a construction project.  
It is one of a series of case studies that have been conducted as part of the COMIT project to show real 
examples of implemented applications. 

The case studies illustrate several mobile technologies and how the companies have improved work 
processes.  An overview is given of vital information such as who championed the changes, how much they 
cost and what business improvements were gained.  To gain a full insight, both the staff using the 
technologies and their managers were interviewed. 
 

 

How do I find out more? 

In addition to the contact details provided in this case study you can use the Information hub available on 
the COMIT website (www.comitproject.org.uk).  The relevant details can be found by selecting: 

Process Monitoring site activities 
User Operatives 
Software Data capture 
Hardware Tablet PCs 
Infrastructure WLAN 
 

 

Disclaimer 

No part of this report may be reproduced or transmitted in any form or by any means without first acknowledging in writing 
on the face of the document the authorship of Arup and COMIT. 
This report was prepared by Arup on behalf of the DTI in connection with COMIT.  It takes into account our client's 
particular instructions and requirements and addresses their priorities at the time.  This report was not intended for, and 
should not be relied on by, any third party and no responsibility is undertaken to any third party in relation to it. 
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Produced in association with: 

Further details can be obtained from: 
Sarah Bowden sarah.bowden@arup.com 
Arup www.comitproject.org.uk  
13 Fitzroy Street 
London W1T 4BQ 
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