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Abstract 
The aim of this paper is to consider ways and means of measuring and improving Schedule 

Integrity. 
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1 Abstract 
 

The aim of this paper is to consider ways and means of measuring and improving Schedule Integrity. 

It will outline how the integrity of the schedule impacts upon the planning function and the scheduling 

process, cost, risk and opportunity profiling as well as the forensic analysis for disputes. As a vehicle 

to highlight the effects upon each this paper is based upon a case study carried out on a waste to 

energy project. The trends have been observed on projects in other fields of construction. 

The paper will also look at the added risks that schedule with poor integrity raises. These risks are 

identified through the Schedule Health Check and classified in terms of level of risk to the effectiveness 

of the schedule functionality. 

The derived output is not based upon any specific project planning software package, more, against 

project planning from first principles based upon a foundation of critical path analysis and good 

working practices.  

Using the outlined techniques will improve the performance of projects and their profitability as well 

as minimise unnecessary costs. It will provide better project control and more relevant information to 

the user. 

 

2 Introduction 
 

As stated above, the aim of this paper is to consider ways and means of measuring and improving 

Schedule Integrity. Through the course of this paper it will be outlined what a schedule is, how it 

should be constructed and what it should contain. Also, it will show methods of measuring and testing 

the integrity of a schedule with a view to improving the integrity and thus the value of the outputs 

derived from it. This paper is based upon a particular case study, but follows a pattern of similar such 

construction projects. 

The paper will outline the process preceding the construction of the schedule and the elements that 

should be considered whilst constructing a schedule with a view to providing meaningful outputs as 

well as using it as an effective controlling and measuring tool. 

 

3 Schedule Integrity 
 

When we walk into a building or sit in a car, we expect each to have a high level of integrity within the 

build process or manufacture processes. It is not something that we test out, normally, nor do we ask 

for certified proof of integrity, we take it for granted. If that integrity is not present, then ultimately it 

can cost lives. Similarly, with the construction of project plan or schedule one expects that same level 

of integrity. If the integrity is not present then that can cost time, money and normally both. 

 

 



3.1 Planning 
 

Planning is the process of designing and constructing a fully functional schedule which meets the 

project requirements. This requires a full understanding of what is being delivered and how, as well 

as what controls require to be in place and managed and how.  

The first step is to establish a flow diagram pertinent to the specific project outlining the flow of inputs 

and outputs required and the overall story that is the Project. This will include physical deliverables, 

actual work done, financing and resourcing and any constraints to the project. Overlaid on this would 

be a logistical analysis of the developed schedule to test the viability of the outlined concept. 

The next port of call would be to develop the Work Breakdown Structure (WBS) this is the foundation 

of any schedule. The WBS not only drives and controls the schedule but also the cost profile and 

indeed all aspects of the project, therefore it should be the first element to be built into the schedule. 

 

3.2 Scheduling 
 

The description often used for a schedule is a ‘Network Diagram’. This is a rather good 

description of what a well-formed schedule should be, a cluster of discrete activities 

interwoven with a network of logic links forming a single homogenous structure, comprising 

a start and a finish with an integrated middle. 

Ideally a schedule should only have two free ends, the project start will have no predecessor, 

but may be constrained to fix it into a predetermine position in time. The project finish will 

be free as there will be no successors. It too may be constrained in order to fix it in a 

predetermined position in time, both to locate it in a position but also to activate the Critical 

Path which will run through a selected set of activities. There is little or no reason, nor excuse 

for any other activities to be open ended or constrained, as it can have the effect of impairing 

the route of the true Critical Path. Therefore, idealistically, all schedules should have only one 

activity without a successor (end point) and one activity without a predecessor (start point). 

All other activities should be properly logically linked.  

Constraints should only be used with caution, and predominantly used as a means to position 

activities during the construction of the schedule. Mandatory, or Must finish or Must start 

constraints have no place in a schedule, as these make the schedule too rigid. The other softer 

constraints should only be used sparingly and generally used to aid the construction of a 

schedule, where they will be replaced with logic where appropriate and applicable. If the “as 

late as possible” constraint is found within a submitted schedule, the schedule will be rejected 

immediately. Some individuals consider the “as late as possible” as a means of carryout ‘Just-

in-time’ planning, this is flawed thinking as these activities are unstable. 

Activities generally should not have excessively long periods. Exceptions to these rules tend 

to be Project Preliminaries, Procurement Periods, etc. The danger of excessively long activity 

periods is that it can take control of the critical path, rightly or wrongly, by virtue of the length 



of the activity. A general rule is normally applied that an activity duration should not exceed 

35 days. 

There should be no excessive periods of float nor, any negative float at this time. If either is 

found, then they should be resolved.  

If the logic is correct and pure then a sensible critical path or paths should run from start to 

finish through the full length of the schedule without interruption. 

 

3.3 Cost Engineering 
 

Once the schedule has been constructed the resources required to meet the schedule will be applied 

across the relevant activities. This will provide an active resource profile for the project which will 

reconfigure with the movement of the schedule through its’ life.  

Applying the relevant cost rates to the resource profile will demonstrate the cost profile pertaining 

purely to resources. Other project costs would require to be allocated to the schedule such as 

procurement costs, plant and equipment costs, can also be built into the schedule with specific 

activities to support these costs. Care must be applied with these that they do not distort the schedule 

progress illogically, either through lengthy activity lines or too fixed a logic flow.  

 

3.4 Risk & Opportunity Management 
 

Risk within a project takes various forms. The most common form of risk analysis on a schedule is 

where the critical and near critical activities are tested to determine whether they are achievable and 

whether the overall schedule end dates driven by the given logic appears to be true. This form of risk 

analysis generally highlights a risk pot for the activities thus extending the activity time periods and 

cost pot, based on; P10, P50 and P90 as the norms. P10, P50 and P90 terms symbolize the percentage 

probability of an event happening P10 has a 10% probability whereas P90 has a 90% probability. 

Opportunities to improve the project progress are handled in a similar way to the risk management in 

the paragraph above, excepting the Opportunity results in duration and cost reduction as opposed to 

extension. 

There is other risk analysis that can be carried out on the schedule this would precede the risk analysis 

mentioned above. This form of risk is testing out the integrity of the schedule logic and structure. This 

can be carried out through products like the Schedule Health Check as outlined in this report. The grids 

shown below, (Figure 3.4.1.) allocates the outputs from the schedule analysis in a RAG format 

indicating perceived levels of risk to the effectiveness of the schedule. This would normally be 

conducted prior to the above stated risk analysis in a bid to ensure the integrity of the schedule and 

thus the performance of the above risk analysis and the validity of the outputs. 



 

Figure 3.4.1 Example of Risk Profiles Drawn from the Schedule Health Checks.  

 

3.5 Forensic Analysis 
 

Whenever a schedule is constructed or re-baselined then a Schedule Health Check shall be 
conducted. It is reviewed and the output is provided to resolve any issues. The Health check 
will precede any risk assessment to ensure that the schedule is in a healthy enough state to 
provide a meaningful output from the risk analysis. 
 
Every submission of each schedule will be processed through the Health Check process and 
the results logged and comparisons made to view any improvement or decrement in the 
schedule development. The results will be displayed as metrics. A spider graph comparison of 
the health check results will be carried out between the accepted baseline and the latest 
submission, as shown in figures 3.5.1, 3.5.2 and 3.5.3 below. 
 
The aim of this is in the first instance to ensure the integrity of the schedules and thus 
maximise the efficiency of the schedule and the information being provided by it. It is also 
used as a tool to measure the credibility of claims against project and compliance with 
contractual requirements to either reinforce or counter claims. 



Figure 3.5.1 Example of Schedule Health Check. 



 

Figure 3.5.2 Spider Graph Comparison of the 10 Key Logic Tests  

 

Figure 3.5.3 Example of Successive Schedule Health Checks on Schedule updates  

 

3.6 Change Management 
 

With all projects, changes are made. How the change is managed is important. Good change control 

can determine the viability of a project. As the schedule is the key driving document controlling the 

project then any change to that project must be reflected within the schedule. 



Change control, is to identify what the changes are in the project, and thus the project schedule and 

how they affect the schedule. There may a change to the project scope, or delays or advancements. 

These require monitoring and management. 

4 Lessons Learned 
 

The lessoned learned from this case study were as follows; 

• As with constructing a building a schedule requires to be built upon a strong 

foundation. That foundation being a properly constructed schedule with integrity as 

displayed within the content of this paper. 

• Failure to do so undermines everything that is subsequently built upon it, i.e. resource 

profiling, cost controls, risk analysis, the forensic analysis won’t stand up to scrutiny, 

it can invalidate the change control. 

• Consequence to controller of the schedule – Possible miss calculation of margin and 

efficiencies, inaccurate earned value forecasting, difficulty in resource profiling, 

overruns on delivery, over or under resourcing of tradesmen. 

• Consequence to client and end user – Potential over runs to project end dates, 

uncontrolled costs and risk pot allocations, issues with welfare facility requirements 

due to inaccurate resource profiling, constipation of site due to poor logistic planning 

of deliveries.  

5 Conclusion 
 

The above contains some effective tools and processes for ensuring the construction and maintenance 

of a schedule with a high level of integrity. It is by no means exhaustive but is the collation of 

experiences over a wide diversity of industries and processes over some 35 years of experience.  

The derived output is not based upon any specific project planning software package, more, against 

project planning from first principles based upon a foundation of critical path analysis and good 

working practices.  

Using the above techniques will improve the performance of projects and their profitability and 

efficiency as well as minimise unnecessary costs. It will provide better project control and more 

relevant information to the user, benefiting both the contractor and client. 
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RAG - Red, Amber, Green 

WBS - Work Breakdown Structure 
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