Avoiding quick band-aide fixes and finding the underlying or root cause is essential to the
construction process. All too often with the accelerated pace of modern construction we do
not take time to look for a total solution. We fix the symptom and move on. We are
firefighters, not fire preventers.
Neither a Cause-and-Effect Diagram nor a Construction Change Order/Claim are recent
discoveries, but their association together in the analysis process is both few and scarcely
documented. The Cause-and-Effect Diagram (Fishbone Diagram) has long been associated
with problem-solving, brainstorming management techniques and storyboarding techniques,
all useful in the evaluation of construction change orders and claims. Yet, in all of the
change orders and claims that I have reviewed over many years I have not once run into the
published use of the Fishbone Diagram to determine Root Cause. We need to revive this
great tool’s use in rooting-out the causes of change orders and claims and finding root
cause.

The Basic Cause-and-Effect Diagram
The basic Fishbone Diagram can easily apply to any problem solving process to fully
understand the cause-and-effect path(s) and dig down to any level of detail required to reach
the root cause. It is simple to construct and following a basic pattern.

Care Must Be Taken
Like any other analysis method there are rules to be followed for correct and provable
results. We always start at the problem or visible symptom and work using the correct why
questions. We move from right to left. The boxes labeled Cause 1, cause 2, etc. are really
categories of or types of causes. The details are your cause-and-effect trails. It is possible to
find more than one root cause, though usually only one stands clearly as the root of the
stated problem.

Preventing Analyst Mind Wondering
The analyst must maintain consistency along every analyzed branch of the Root Cause Analysis
(RCA) analysis. Focus on the visible problem (symptom) must be maintained throughout the question
asking process. This is not a simple mandate. Like any mandate it is very important that the analyst
follow the rules. See the next graphic:

It is all too easy to find yourself breaking the primary rule, “All Questions MUST relate to the impact
(Specific Problem being analyzed). When dealing with construction impacts this can often be quite
difficult.

A well-researched, well organized and thoroughly documented change order or claim is
essential to allow a quick review and decision. Any method or tool that promotes these
precursors to the written submission should be welcomed and applied properly. One of the
most difficult parts to creating a CO or Claim is the initial organization and understanding of
the subject matter.
A Fishbone Diagram enhances the processes of organizing and understanding the CO or
Claim. In the beginning it helps you conduct and organize research and later, after the
research is complete, presenting the CO or Claim in a systematic and organized manner. A
Fishbone Diagram forces you to ask the needed questions and remove gaps in the Causeand-Effect chain.
The following is a simple example of a Claim Fishbone Diagram on a Root Cause Analysis.

As new discoveries take place, they may be easily added to the diagram and may foster more
questions and investigations that focus on the subject of this CO or Claim.
A subject that has been long known in the Construction Claims arena is the one item may
lead to or cause another item, often referred to as the “Ripple Effect.” The use of both
Fishbones and your CPM schedule, often applied in parallel, Can show this ripple effect.
Even is one isolated impact does not delay the project or cause significant direct or delay
damages, the combine effect or several impacts may well do so. You can create and analyze
individual impacts with their own Fishbone Diagrams and then, if they are related, combine
them to create an all-inclusive diagram for the entire CO or Claim.
Fishbones and your CPM schedule, often applied in parallel, Can show this ripple effect.
Even is one isolated impact does not delay the project or cause significant direct or delay
damages, the combine effect or several impacts may well do so. You can create and analyze
individual impacts with their own Fishbone Diagrams and then, if they are related, combine
them to create an all-inclusive diagram for the entire CO or Claim.

Combining Fishbone Diagrams
The major purpose of a Fishbone Diagram in the past has been as the first step in the
problem solving process. You are able to initially generate a comprehensive list of possible
causes and the relationship and subordinated order of these causes. We are now suggesting
that the diagram be used after the investigations and analysis to document the discoveries
and reference the documented proof.
Example follows on next page:

Annotated Fishbone Diagram
The Cause-and-Effect (Fishbone) Diagram servers you well during each phase of the
CO/Claim development and publishing process.
When carrying out root cause analysis methods and processes, keep these hints in mind:
 Many root cause analysis tools and methods can be used by a single person in a
vacuum. Nevertheless, the outcome generally is far better when a group of people
work together to find the problem causes.
 Those ultimately responsible for removing the identified root cause(s) should be
prominent members of the analysis team that sets out to uncover them.
A typical design of a root cause analysis in an organization might follow these steps:
A small team is formed to conduct the root cause analysis.
Team members are selected from the office and field personnel that experiences the
problem. The team might be supplemented by:
 Subcontractor and/or vendor personnel
 Consultants in this field who can bring in outside experience
Make this process a company process.
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