
New Approach to Analysis of Disruption
By Stuart Davey

In the first edition of keeping Time, David Merritt pointed
out the pit falls of developing the Measured Mile Analysis.
Avoidance of these pit falls such as considering the
variability of the contractor’s performance in unhindered
periods, overtime work, presumed efficiency and
concurrent external effects, result in the Measured Mile
becoming difficult to establish and subjective.

Subjectivity Fatal?
Whilst Measured Mile analysis may be considered
subjective, subjectivity itself is not necessarily fatal to
claims for damages, in Chaplin v Hicks (1911) it was held:

“Where it is clear that there has been
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actual loss resulting from the breach of contract which it is difficult to estimate in money,
it is for the jury to do their best to estimate, it is not necessary that there should be an
absolute measure of damages in each case.”

English authority for the measured mile is very limited and the courts have not tackled methods of
disruption analysis in any detail. In Whittall Builders Company Ltd v Chester-Le-Street District Council
(1985) a ‘simplistic’ or ‘subjective’ type of non specific value output per man comparison was considered
over more complicated types of analysis.

“Several different approaches were presented and argued. Most of them are highly
complicated but there was one simple one – that was to compare the value to the
contractor of the work done per man in the period up to November 1974 with that from
November 1974 to the completion of the contract. The figures for this comparison, agreed
by the experts for both sides were £108 per man week while the breaches continued £161
per man week after they ceased.”

Recorder Percival used this ‘simple’ comparison method to decide that the disruption had the effect of
increasing the labour costs in the areas where disruption occurred by one third. He then applied the one
third value to all the labour cost expended during the period of disruption to arrive at a total loss on
labour. 

However the Measured Mile analysis and the like are considered to be secondary to demonstration of
direct cause and effect, but will avoid accusations of presenting a global cost claim. In  John Doyle
Construction Ltd v Laing Management (Scotland) Ltd (2004) it was stated;

“[25] The pursuers aver that they have compared labour productivity actually achieved by
them on site when work was largely free from disruption with labour productivity
achieved when work was largely free from disruption”

“[29] The claim for uneconomic labour costs as summarised in paragraphs [22], [23], [25]
and [26] above is not a global claim in the sense of a total cost claim”

“[30] Finally the pursuers must also establish that it is impossible or highly impracticable
to determine the actual additional labour cost arising out of each variation or late
instruction”

The Scottish courts have provided approval for the Measured Mile technique in principle, but not
investigated its flaws fully. However American case law deals with some of the pitfalls of the Measured
Mile analysis.

New Approach to Analysis of Disruption
Research published in the Journal of Construction Engineering and Management1 into alternative or
modified disruption analysis methods has been undertaken in an attempt to remove the subjectivity
inherent and usually fatal weakness in the current forms of Measured Mile Analysis. In this research the
Measured Mile and a variant, the baseline method, are analysed and compared to a new proposed
statistical clustering method. This new approach determines its reference period using objective criteria
and it is claimed should avoid the subjectivity which is often a fatal flaw in the current Measured Mile
analysis. 

The new research advocates a Statistical Cluster Method in assessing the benchmark baseline for
productivity analysis and the authors of the report in Journal of Construction Engineering and
Management boldly state;

“To overcome these shortcomings [of the measured mile analysis] a new statistically
based methodology for baseline calculation is proposed in this paper. This new approach
to labour productivity loss calculation is valuable to project managers because it provides
a scientific basis for determining damages more fairly. Injecting more objectivity into the
claims resolution process will, in turn, help stem the rising costs of such disputes because
the litigating parties will have a more rational tool for evaluating the merits of their
respective positions in the dispute.”

Whilst the report has statistical backing and may very well be better than the existing Measured Mile
Analysis, would the proposed Statistical Cluster Method really “help stem the rising costs of such 
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1 Improved Measure Mile Analysis Technique, William Ibbs and Min Liu, 
Journal of Construction Engineering and Management ASCE / December 2005.



disputes”? We will attempt to test this assumption by assessing if the current weakness and judicial
criticism of the current Measured Mile Analysis would be resolved. 

The Statistical Cluster Method is in reality based on a modified version of the Baseline Method of analysis.
Under this method a baseline period of time is identified when the contractor performs its ‘best
productivity’. It is not necessarily a continuous, unimpacted time frame and both the effect of hindrance
caused by contractor and employer may be present. Whilst this may result in a lower recovery by not
being calculated on a totally unhindered period, it does remove some of the onus on finite record keeping,
and consideration  may be given to achieving some form of recovery against no recovery by utilising a
flawed Measured Mile. However when there is a continuous, unimpacted time frame the Measured Mile
and the Baseline periods are one and the same. Given the quality of records it is more often than not that
a baseline (‘best productivity’) period can be identified but no Measured Mile is apparent.  

The Baseline method of analysis has to be used with caution as variances in workforce can cause peaks in
output resulting in an unrepresentative Baseline against the typical outputs of the project as a whole. It
does not resolve the criticisms levelled at the Measure Mile in regard to overtime working and other
artificial methods of increasing productivity. 

New Methodology—Statistical Clustering
In essence the Statistical Clustering Method is a holistic approach to the Baseline analysis in an attempt
to avoid the criticism of taking selective sections of productivity which may be artificially beneficial due
to overtime or acceleration through additional working man hours. 

In addition productivity is based on
man hour units achieved (rather than
output based on achieved unit
production) which reduces the
effects of overtime or increased work
crews. The lower the productivity
number based on man hours the
more efficient the work force is being
and will represent the Baseline for
assessment of disruption.

All the daily productivity outputs
both hindered and unhindered for
the duration the disrupted unit of
work are taken and spilt (or
clustered) between two identified
extremes (highest and lowest) of
man hour units achieved.  Each daily
productivity rate is allocated to the
nearest extreme which creates two
clusters. 

Each cluster ‘mean’ is recalculated
when productivity data for a day is
plotted. Once all the daily
productivity assessments are plotted
a final mean for each cluster is
calculated. This mean is then the
basis of repetition of the process of
allocation of daily productivity rates
which are closest to the new mean. 

This is repeated until the mean no
longer varies or the maximum
amount of iterations (days in our
case) of data is reached.
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Work 
Day

Work
Hours

Total
Output

Daily
Productivity

(w h) (m) (w h/m)

1 40 14.3 2.79

2 40 6.3 6.36

3 40 8.9 4.49

4 40 13.9 2.89

5 40 9.8 4.07

6 24 10.9 2.2

7 24 15.1 1.57



The result is two extremes of
productivity based on an averaging
exercise, including all potential
unit production data and ends up
with the mean of the most
efficient productivity for the
particular unit of work being
assessed;

This most efficient ‘mean’ is then
compared to the productivity across all
days to assess the disruptive effect on
labour productivity. Peaks and troughs
can be identified against the Baseline
and hopefully records will be sufficient
enough to identify the cause and enable
a claim to be developed.

The Report states

“The central idea of the statistical clustering method is to separate the data into different
groups. The basis for that dividing operation is the similarity of the data points. In other
words, all the data divided into the same cluster group should have comparable
productivity values. In this example we use the clustering method to assign the
productivity data points into one of two groups, either an “unimpacted” group or an
“impacted” group.”

“Admittedly the statistical method has a somewhat more complicated calculation process.
With the aid of SPSS or other statistical software packages the calculation process can be
completed quickly and effectively”.

This again is a ‘worts and all’ approach which will consider the contractors inefficiency without
concentrating on unrepresentative periods of subjective ‘unhindered working’. 

Criticism would be

l That it is based on a statistical analysis of averages which can be skewed by rogue data/missing
records.

l The reasons for extreme data causing a skew needs to be identified, or there is the risk of the entire
calculation being undermined.

l It relies on consistent record keeping for the entirety of the period. 
l It is complicated and could be viewed as merely a figure based academic exercise with little

substance. The English courts appear to prefer ‘simple’ analysis.
l When presented with a ‘cluster’ diagram representing daily productivity achieved, it becomes

evident that productivity varied greatly and a multitude of reasons have possibly contributed to the
daily productivity variance.

l Using American authority; legal criticism of the measured Mile has been;
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1) “comparing work performed by another contractor” Southern Comfort Builders Inc v U.S, 67 Fed
124 (2005).
This would not happen with the Statistical Cluster method as only the project data is used.

2) “choices of productive and non-productive periods [are] arbitrary at best” Daewoo Engineering and
Construction Ltd v U.S, 73 Fed. Cl. 547 (2006).
The choice of unhindered productive is removed from the expert as it becomes a Statistical analysis
exercise. However the base data relied on has to be accurate and consistent to enable the iterations
of ‘mean’ analysis to be true. If the substantiation behind the calculation of productivity rates is
flawed the Statistical Cluster method also becomes arbitrary.

3) “The expert did not perform a cause and effect analysis” J.A Jones Construction v U.S Corps ENG
BCA (2000).
Whatever form of analysis is used, Measured Mile, Baseline or Statistical Cluster, they only (if
correctly undertaken) establish the unhindered output or productivity which has to be built on. The
analysis is only the first step in a forensic analysis and the second step still remains in identifying
the variances against the unhindered analysis and identifying the reasons for such variances. 

4) “We consider that the contractor has failed to prove that other non-compensable factors and
variables did not significantly contribute to any productive inefficiency” J.A. Jones Construction v
U.S Corps ENG BCA (2000).
This again is the second step in the analysis and requires sufficiently detailed records to enable
isolation of non-compensable factors to avoid accusations of a modified global claim.

In Conclusion the Statistical Cluster analysis is like its predecessors in being only the first step in the
forensic analysis required to identify disruption and it is subject to the vagaries of record keeping.

The claim that the Statistical Cluster Analysis would “help stem the rising costs of such disputes” is based
on the research authors’ understanding that weaknesses in the other types of ‘analysis’ are avoided, but
numerous criticisms can be aimed at this new method. It is doubted if this type of analysis is adopted that
dispute costs are likely to be reduced any time soon, and costs may even rise as new arguments are
developed around it.

Building Information Modelling Risks and Rewards
by Richard Jarvis and Anthony Caletka 

A cost effective construction plan is driven by best use of resources in the construction of any project.  It
is, and always has been, essential at the time of tender for the parties to visualise the design of a project
and to verify and validate that this design can be built without conflicts in a logical and sequential fashion.
Recently, a tool that has been around since the 1980’s and known then as the Construction Management
and Display System (COMANDS)2 has been perfected to meet this need and is known as Building
Information Modelling or “BIM”.

BIM is both a management and software solution that can be used to create three dimensional models of
a project that replicate the proposed project in its finished state.  BIM replaces lines, dimensions, and
symbol entities in Computer Aided Design (CAD) and digital drawings with objects such as walls, doors,
and windows. When these objects are created they are stored within a database which provides
information such as ovide size, manufacturer, and detailed specification information in an Object related
database.

Not only is BIM capable of producing three dimensional models of a project linked to O&M manuals and
specifications but it has been supplemented with concepts that link the project model to time and money.
A four dimensional concept in BIM is the linking of building elements to the programme in order to
specifically identify within the model the sequence and timing of construction of each object, or element.
Ultimately, by means of a concept called the fifth dimension these elements are then in turn linked to
resources, costs and the project’s work breakdown structure  (WBS).

Thus it can be seen that BIM is a drawing tool that, at the time of tender, coordinates design of all
desciplines and which can be developed to consider the time and money related to the project on an
elemental basis.  Construction is a visual industry, driven by drawings and a precise image of any designed
component in a project which is immediate precise, and asset in not open to interpretation. When linked
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2 Developed by Stone and Webster Engineering Corp.
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to anticipated resources and cost this process must introduce same level of certainty same reducing
unforeseen risk.  

In short BIM is a tool that allows a procurement team to visualise construction  processes and risks and
deal with them in a cost effective manner prior to construction of the project and in the manner shown
in Diagram 1 which follows below.

The need to visualize a project
prior to construction is an integral
part of the doctrine of Integrated
Project Delivery (IPD) providing all
participants an understanding of
the end product, establishing a
mutual goal shared by all.  This is a
project delivery approach that
harmonises people, business and
practices into joint partnership to
draw upon strengths and
knowledge and in order to be
efficient in design, fabrication and
construction of the project.  It is an
absolute process and relies at all
times upon a partnership between
the owner, architect/ engineer
project manager, and contractor.3

There is a growing acceptance and
use of BIM in the United States
with organisations such as
CONCENSUS, Associated General
Contractors of America (AGC) and

American Institute of Architects (AIA) who all support its use by means of standard addenda to the core
clauses of their codes of practice. 

Although it has been shown that three dimensional modelling has been with the construction industry for
some time the true test of any software and whether it has credibility is when it is used as evidence in a
construction dispute, relied on as evidence in high court litigation.

In the UK, multi-media as a form of presenting expert evidence or factual evidence is only allowed by the
courts if it can be shown to be methodical rigorous and stable.  Unfortunately few software applications
have been found to meet these tests and for BIM to be recognised in any common law dispute it will need
to meet this criteria, which has not yet been tested to the authors knowledge.

Undoubtedly, with regard to the visibility of complex technical problems, BIM will be useful and helpful
to any court, however, in order to be accepted as persuasive evidence it will need to be supported by
contemporaneous evidence such as photographs and records that support the model and support its
theory being advanced.  Because a BIM model should be 100% objective, a party runs the risk of the
model supporting theories being argued by the other side’s expert, as well.

Risks and Rewards 
Going from the speed of ‘zero to BIM’ is going to take time. The level of maturity within an organisation,
or established for an individual project will vary, and it will be dangerous and risky to attempt to move to
a totally integrated project delivery without each participant being on equal footing in their technical
capabilities and business processes. Contractors, lawyers and designers will need to be familiar with a
whole new set of terminology, such as ‘Information Stewardship’, ‘Integrated Project Delivery’,
‘Information Maturity’, ‘Content Decay’, ‘Electronic Data Degradation, Integrity and Continuity’,
‘Interoperability’, ‘Specifiers Property Information Exchange’, ‘Coordination View Information Exchange’,
‘Sequential and Parallel Workflow Processes’ to name a few. The rewards, in short, are

- Waste Reduction (an estimated 30% of construction costs are attributable to waste. BIM has led to
considerable reduction of project waste in the form of less Requests for Information, and other
forms of supplemental design changes issued at the work face)
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Diagram 1: Layout of a typical BIM Revit BIM with MS Project.4

3 See website for SOCL (2009), Building Information Modeling a frame work for collaboration.
4 See website http://www.cadalyst.com



- Collaborative Interdisciplinary Design (ability of designers of different disciplines to work
collectively within the same model)

- Client Communication (clients gain a developed visualization of the designer’s intent, reducing last
minute changes by operational staff and setting realistic client expectations of the finished product)

- Refined Cost Estimates (predefined material components are easily tracked and scheduled)
- Interference Checking (clash technology allows design disciplines to check building systems for

conflicts in the 3D model, before they are discovered onsite)
- Active Construction documents (detail revisions are instantly represented on their ‘host’ sheets)
- Facilities management (Building Information Models allow for additional phasing and expansion,

integration with Operation and Maintenance Manuals, the Health and Safety Plan, and long term
use during operations)

Most importantly, BIM is a live model where every component is designed, specified, programmed,
resourced and budgeted in a dynamically linked 3-D model. For the rewards of BIM to be realised, an
undisciplined approach to technology deployment in the building industry must change, if for no other
reason, than we have failed to achieve productivity gains realised in almost every other industry over the
past 30 years. Software is a consumable commodity, and its only value is to enable your organisation to
fulfill its mission. Software and training must now be treated and budgeted as operational expenses, not
one-time capital investments. 

Before implementing BIM, on an enterprise or project level, each participant’s ability to interface with the
proposed BIM maturity level should be determined.  Maturity levels can be measured in 11 categories
depending on the complexity and strategic goal set for the model. 

For example, Change Management has 10 levels of Maturity according to the NIBS Capability Maturity
Model (CMM), as follows;
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(footnote “National Institute of Building Sciences (NBIS)”)

a. Data Richness
b. Live Cycle Views
c. Roles or Disciplines
d. Change Management
e. Business Process
f. Timeliness/Response

g. Delivery Method
h. Graphical Information
i. Spatial Capability
j. Information Accuracy
k. Interoperability IFC Support

Maturity
Level Change Management CMM

1 No change management process awareness is evident, nor has it been implemented in the organisation

2
There is an early awareness of the need for business process definition and change management in the
organisation, although implementation is not yet initiated

3
Early implementation of business process definition is underway, there is an early awareness of the need
for business process definition, and there is an awareness of change management and the need for root
cause analysis in the organisation.

4
Business processes are in place and there is an understanding of the full change management
requirement to include root cause analysis and implementation of a feedback loop

5
Business processes are in place and the organisation has begun implementing change management
procedures

6
Business processes are in place and early change management processes are identifying changes, but no
process is in place to make changes to the model

7
Early implementation of change management is in place and some processes are being maintained
through a root cause analysis process

8
Implementation of a change management process is in place and is beginning to be exercised, but is not
fully endorsed by all participants

9
The change management process are in place, but are not efficient, and changes typically take more than
48 hours to incorporate

10
A mature and fully operational change management process is in place, and process changes are
implemented within 48 hours



You can see the difficulty in obtaining a level 10 CMM if certain inherent weakness of the building industry
are not addressed (too fragmented, traditional, defensive, adversarial, claims oriented and litigious). The
inherent risks involved in the transfer of information from one party to another cannot be overlooked. The
author of any piece of information (cost, schedule, design, specification, building code, regulatory
constraint, etc…) may be held accountable for the quality, completeness, and accuracy of the information
transmitted and include in the model regardless of their degree of authority or control of the overall
model itself. Validating information included can be a herculean task, and the party accepting overall
responsibility for the management, integrity and ‘fit for purpose’ reliability, must have internal quality
control and assurance procedures to prevent corruption of the model by a weak-link in the data supply-
chain.  It is likely that the constructors, subcontractors and suppliers will have the ultimate responsibility
for identifying errors and omissions before they find their way into the project during construction.  The
goal of BIM is to shift the paradigm of blame to one of collaboration, so mistakes are identified early in
the design process.

Leaders will emerge in the construction industry who are willing to develop business systems around
integrated project delivery, invest in people, software, and training to capitalize on the benefit, and lay the
groundwork for substantive change in our industry.
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About GREYHAWK

GREYHAWK is an award-winning
international construction consulting firm
providing services to the industrial, commercial
and institutional markets.  With employees at
eight offices in New York, New Jersey, Texas and
the United Kingdom, GREYHAWK has been named
by Inc. magazine as one of the fastest-growing
companies in America.  GREYHAWK is a leading
provider of construction/program management,
dispute resolution, scheduling, cost engineering,
and construction services.
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contact rjarvis@greyhawk.com, acaletka@greyhawk.com or your usual
GREYHAWK point of contact.




