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Abstract :  Construction Industry plays a very important role for boosting economical  growth of  any country across the   world. 

Basically, construction management is the process of managing construction projects. That means that the ultimate aim for project’s 

organization is to  ends with the completion of the project build. 

While  project management typically involves  over the life cycle of a project through various tools and methodologies to control 

scope, cost, time, quality, etc.—when working in the construction industry, your outlook must be broader. There are  different 

methodology 0f construction project management. The appropriate method should be adopted depending upon the type of work of 

the project and considering time constrains. This paper is detailed discussion of critical chain project management. In critical chain 

project management, the critical chain is the longest-possible path in the project network diagram that factors in both task 

dependencies and resource constraints.  

 

IndexTerms - Critical Chain Project Management, Methodology. 
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I. INTRODUCTION 

Critical chain evolves from the critical path method (CPM), one of the most widely used project management methodologies. 

Projects that use CPM and other methods, including Waterfall, Agile, and Lean, often struggle to achieve on-time and on-budget 

completion. During  a survey it has been observed that   project planners by the Project Management Institute found that 65 percent 

of projects were late or over budget.  

In CPM, the critical path is the longest series of dependent activities in the project that has zero float, meaning that a delay in any 

of the linked tasks will delay the whole project. Critical path does not specifically address resource availability in the project 

schedule. Task durations are based on highly achievable estimates, which usually means they include extra time. The method does 

not enable the project to move ahead of schedule if a task finishes early.  

Critical chain method incorporates the critical path, but it adds resource availability to the project network. In CCPM, you ensure 

there are no resource conflicts and use resource buffers to make sure resources are available when needed. CCPM also has a different 

way of decomposing the project into tasks. 

 

1.1.Critical Chain Method:  Buffer Types:- 

CCPM has three kinds of buffers: project buffers, feeding buffers, and resource buffers. The first two add time to the project 

schedule, while resource buffers do not.  

Project Buffer: You include a project buffer at the end of all project activities, before the completion date. Every project has only 

one project buffer. Typically this buffer is half of the estimated project duration. 

Feeding Buffer: Sometimes called an integration buffer, a feeding buffer refers to time added at the end of a sequence of non-

critical tasks, before this sequence joins the critical chain. The feeding buffer is usually half the duration of the relevant task 

sequence. There can be as many feeding buffers as chains of dependent activities. 

Resource Buffer: Resource buffers alert project participants that you are approaching a need for additional resources. Project 

planners insert resource buffers in the project diagram before the resource is required. 

 

1.2.Steps in Critical Chain Scheduling 

The critical chain method starts by defining all the work in the project. Then, planners make aggressive time estimates for all the 

project tasks and assign and allocate resources. Next, they add buffers and complete the project schedule.  

Broken out, the steps in critical chain are as follows: 

 Identify project activities by working backward from the goal. 

 Estimate task durations with 50 percent confidence.  

 Assign resources and resolve any resource conflicts. 

http://www.ijrti.org/
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 Find the critical chain and look for opportunities to shorten project duration.  

 Add buffers and finalize the schedule. 

In the following sections, you’ll find more detail on each step in the critical chain method. 

1. Identify Project Activities by Working Backward from the Goal 

Determine all the work that will occur in the project. Critical chain does this in a specific way, applying what practitioners 

call necessary condition logic. 

The process to planning a car journey by starting with the destination. You then map the route back to the starting point. “You 

would never plan a trip without knowing where you want to go,” she explains.  

Typically, project managers use software that operates on the principles of critical chain. But in a CCPM example, if the goal is to 

produce an airplane, the project planners might begin by noting that the outcome requires a fully assembled fuselage, wings, cockpit, 

engines, tail assembly, and landing gear.  

They would then work backward to identify the activities, materials, skilled workers, and other inputs needed to make each of those 

pieces. Next, they figure out what needs to happen in the step prior to that, and so on. This system helps you systematically identify 

all the activities, dependencies, and resources required, leaving nothing out and adding nothing unnecessary. 

Based on this information, the project manager would design a project network diagram that includes all tasks and dependencies. 

They would leave buffers aside for now. 

This approach contrasts with traditional project management methods that work from start to finish. These methods move from left 

to right on a time axis, whereas critical chain moves from right to left. Traditional methods also rely on the work breakdown 

structure. Though the work breakdown structure (WBS) information is similar, it does not use necessary condition logic and does 

not include resources. Overall, it is very time consuming to create in complete detail.  

CCPM practitioners say this can result in missing tasks and dependencies or dangling activities, meaning they lack successors. The 

lack of resources in the WBS can lead to conflicts.   

Project planners who don’t use necessary condition logic often try to combat the shortcomings by getting more detailed and adding 

more subtasks, Lang says. This results in bigger and busier project network diagrams. But it does not solve the underlying problem 

because the project logic does not address all the essential issues, such as resource needs. 

With the critical chain approach, the project network tends to be tighter and every task has a successor until project completion. 

The diagram typically has shorter chains of activities and more activities in parallel than with traditional methods, Lang says. 

 

2. Estimate Task Durations with 50 Percent Confidence 

CCPM sets task durations at exactly the amount of time the activity is expected to take, without anticipating any complications or 

delays. This is referred to as a 50 percent confidence interval without any buffer.  

The project managers should communicate to the team that they understand things may sometimes take longer than expected. But 

this isn’t a problem  — it’s how CCPM is supposed to work.  

Planners add time equal to 50 percent of each estimated task duration to a buffer at the end of the  project. If a task runs over, the 

time comes from this buffer.  

In most project methods, participants set task duration so they are highly confident they can finish in the time provided. It’s human 

nature to want to meet a commitment, so they build a lot of safety margin in the time estimate. While critical chain calls for 50 

percent confidence estimates, planners in other methods often use durations that they are 80 to 90 percent confident will be enough 

time.  

CPM managers believe this results in schedules that are realistic and achievable — if the confidence level is high, the task and 

project should finish on time. In theory, this should increase the odds of on-time project delivery. In reality, the added safety time 

is usually unnecessary (but taken anyway), and the project takes longer than needed.  

Certain human weaknesses come into play, such as student syndrome. When a student sees they have two weeks to finish an 

assignment, they often procrastinate until the last minute. In a real-world project, a team member suffering from student syndrome 

begins at the last moment they can and still meets the deadline. As they procrastinate, they waste safety time built into the duration 

estimate.  

Another phenomenon known as gold-plating may also occur. In this scenario, the worker finishes the assignment ahead of schedule. 

But rather than advancing the work early to the next step, the worker uses the extra time to add flourishes, double-check the task, 

or look for potential improvements. This is Parkinson’s Law, which says work expands to fill the time available. Once again, buffer 

time goes to waste. 

Even if neither issue comes into play, the project is still unlikely to benefit from the worker finishing ahead of schedule. People and 

resources involved in the next step may not be ready early because the project plan has not prepared them for the possibility. The 

time saved in the prior activity is not passed on and doesn’t benefit the overall project.  

Unfortunately, if a task runs over its allotted time — even in the generous CPM duration estimate — that late finish will always 

impact successor activities. The traditional project method passes on all the negative time consequences and none of the potential 

windfalls.  

In CCPM, the tight duration estimates help keep project staff focused on the task and discourage distraction, procrastination, and 

multitasking. The aggressive estimates also motivate managers to make sure resources are available where and when they need to 

be.   

CCPM has other practical advantages, too. Project buffers promote ownership of the team’s collective commitment, while individual 

task buffers promote individual ownership of individual pieces of work.  

We can look to insurance as an analogy for the difference in these methods. In traditional project management, each homeowner in 

a neighborhood assumes that their home will have a problem, and each homeowner self-insures. If a house suffers a major problem 

(for example, a bad fire), the amount an individual has set aside may not be enough to cover the worst-case scenario. And in cases 

where no problem occurs, the money set aside is underutilized.  

http://www.ijrti.org/
https://www.smartsheet.com/getting-started-work-breakdown-structures-wbs
https://www.smartsheet.com/getting-started-work-breakdown-structures-wbs
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In CCPM, the homeowners in the neighborhood get together and recognize that it’s unlikely all the houses will have a serious 

problem at the same time. Each owner puts a smaller amount of money than when they self-insured into a pot. Collectively, they 

have enough to cover the worst-case scenario and the costs of some ordinary problems. Each owner saves money, too. 

 

3. Assign Resources and Resolve Resource Conflicts 

Next, determine the resources needed for each task, and confirm resource availability. Identify if there are any resource constraints, 

which is when demand for the resource exceeds its availability or capacity. The constraint will be a limiting factor in project 

progress.  

A constraint may occur when simultaneous tasks need the same resource. For example, a building project may have planned an 

excavation of the foundation to happen at the same time as grading for an outbuilding. But the contractor has only one excavator. 

This machine is a constraint, what CCPM calls a capacity-constrained resource (CCR).  

In a simpler example, Adi is the only graphic designer at a small ad agency. The agency has to present a new campaign to its major 

client in three weeks, but Adi is away on vacation for two of those weeks. Adi is a constrained resource.  

To resolve these conflicts, buying another excavator or cancelling Adi’s vacation are simple solutions. But usually other 

considerations, such as labour regulations, cost, and lead time, force project managers to take other steps.   

Critical chain embraces resource levelling, the process of adjusting task start and end dates to spread out the demand for the resource. 

For example, a project manager may push back the start of one task so that a skilled worker is not scheduled to perform two tasks 

at once.  

In the example below, a resource conflict arises because two tasks need Joe at the same time. 

To resolve this conflict, CCPM adjusts the start dates of the tasks. There are multiple solutions, including Joe starting a day ahead 

of Sam. This enables Joe to focus on one task at a time.  

 

4. Find the Critical Chain  

Using the work identified in step one and durations from step two, start creating a project schedule and network diagram. Remember, 

the critical chain is the longest sequence of dependent tasks with resource constraints accounted for.  

Schedule each task to begin as late as possible. This serves to limit work in progress (WIP) and multitasking, and it minimizes the 

risk of rework if a problem turns up in a predecessor step. This also preserves cash by deferring spending until materials are needed. 

5. Add Buffers and Finalize Schedule 

Next, add your resource, feeding, and project buffers in the appropriate spots. Resource buffers occur before a new resource is 

needed while project managers insert feeding buffers before non-critical task sequences join the critical chain. Project buffers are 

placed at the end of the project.  

 
Aside from protecting the project’s completion date, feeding and project buffers act as an early-warning system. When a task starts 

to consume buffer time, project managers are alerted to pay attention to the activity for potential risk. Because CCPM task durations 

are shorter than other methods’, managers get this alert earlier and have a greater opportunity to address any issues before they hurt 

the project. 

Once the project begins, the buffer sizes are locked and do not change. If they were adjustable, they would lose their value as an 

early-warning system. As the project progresses, participants can check on-time status by looking at the buffer. If there is still buffer 

time left, the project is on schedule. 

 

 

1.3.Method of Creating  a Critical Chain Network Diagram 

To build a network diagram for a critical chain project, represent each project task as a box. Sequence these boxes in chronological 

order, connect them with arrows, and insert buffers.  

A project network diagram is a visual representation of a project in which you organize tasks, represented by boxes or circles, 

sequentially and connect them with arrows that show both chronological and logical relationships.  

In the following sections, the method to create a project network diagram is mentioned: 

1. Gather Project Information 

Gather all information about tasks, dependencies, and resource needs. You can put this in a table like the one below. You can also 

draw information from a work breakdown structure, but be sure to apply necessary condition logic.  

2. Design Task Sequences 

Enter a start point, and then create task chains. To do this, create a box for each task that does not have a predecessor. Next, identify 

the critical chain, which is the longest sequence of tasks.  

Note task durations with the number of days inside the task box. Remember, you will have already performed resource leveling, 

which determines the tasks that can happen in parallel. Display dependent activities in chains that feed into the critical chain.  

Add the completion point. 

3. Add Buffers 

Insert a project buffer before the end point, and insert feeding buffers when dependent activity sequences join the critical chain. 

Add resource buffers to signal new resource needs. 

Critical Chain Method Scheduling Example 

Managers of complex projects based on CCPM would use software that automates the critical chain process. But we have put 

together an example of how the principles apply to a simple project: baking a cake. 

Start by identifying all the tasks and resources, working backward from the finished cake.  

Then, record all the information in the table. In this example, tasks include buying ingredients, mixing them, baking the cake, 

frosting the cake, and more.  

Then, estimate task duration, using aggressive estimates. For example, while buying ingredients for the cake could take four hours 

if you have to go to a specialty store across town for an uncommon spice, you can say with 50 percent confidence that you can do 

http://www.ijrti.org/
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it in a half-hour nearby. Next, add the durations in a new column on the table. In this example, we use minutes as the time measure, 

but longer-term projects typically use days.  

Example: Breaking Down Tasks and Estimating Duration 

for Baking a Cake in Critical Chain Project Management 

 

Task Duration 

(minutes, 50 

percent 

confidence) 

Predecessor Resource(s) Needed 

1. Buy ingredients 30  Money, a person to do the shopping 

2. Measure ingredients 5 1 Baker, measuring cups, ingredients 

3. Mix ingredients 5 2 Mixer 

4. Grease and fill cake pan 3 4 Cake pan 

5. Bake 40 3 Oven 

6. Make frosting 10 1, 5 Frosting ingredients, mixer 

7. Cool cake 120 6  

8. Frost cake 15 5,6, 7 Piping bag, spatula 

Then, consider ways you can shorten the project duration by doing activities in parallel. For example, the dependent activity of 

making the frosting can happen while the cake cools. Making the frosting at another time would require an additional person, so 

this is resource levelling. Next, start building the network diagram reflecting this information.  

Record the task durations in the activity boxes. Now it is time to add buffers. The critical chain takes 218 minutes to complete, so 

you add a project buffer of half that time (109 minutes) at the end. Then, add a feeding buffer to the end of the dependent frosting 

chain of half the time it takes or about eight minutes. Finally, add resource buffers before new resources are needed to remind us 

those requirements are coming up. 

 

1.4.Critical Chain Project Management Pros and Cons 

Project management experts say a big benefit of CCPM is that it helps bring projects to completion sooner. But there are drawbacks. 

For example, aggressive time estimates may put unrealistic time pressure on workers if buffers are not presented correctly. 

Summary of Critical Chain Pros and Cons 

Pros Cons 

Faster completion, 10-30 percent quicker than CPM Many project participants may not be familiar since CCPM 

is newer; may require education 

Factors in resource use and constraint Does not work well with small projects 

Less multitasking Task duration estimates may be unrealistic 

Addresses Parkinson’s Law and student syndrome Not easy to revise schedule because it could alter the critical 

chain 

Prevents wasting of slack/buffer time Most project planning software does not include critical 

chain method functionality 

Alerts project managers to risk sooner than CPM   

 

1.5.Critical Chain and  Critical Path 

Task duration estimates are the biggest difference between critical chain and critical path. In critical path, team members create 

estimates they think they can meet. Critical chain assumes people overestimate task time and overcorrects by scheduling shorter 

task durations.  

Another big difference is the role of slack, float, and buffer time. In CPM, slack or float is the amount of time an activity can be 

delayed without delaying the whole project. CCPM uses buffer time to cover contingencies when tasks do not go as scheduled.  

CPM calculates project float as the difference between the critical path and the non-critical path and for activities as the earliest 

possible finish date and the latest possible finish date. Some project methods also add buffer time before milestones or at other 

points when project managers want to create leeway. CCPM adds buffer time when dependent task sequences join the critical chain 

and at the end of the project. This time is consumed by any predecessor activity that runs over its estimated duration.  

 

Differences Between Critical Path and Critical Chain 

Critical Path Method Critical Chain Project Management 

Task time estimated with 80-90 percent 

confidence 

Task time estimated with 50 percent confidence 

Slack or float built into activities No buffer in activities. Buffer occurs at predetermined points and is 

shared by task sequences 

Critical path has no float Critical chain has buffer time 

Focuses on activities and tasks Focuses on resources 

Works best without resource constraints Designed to address resource constraints 

Activities have early and late start dates and early 

and late finish dates 

Activities have only one start and end date 

If a task finishes early, the project does not move 

ahead of schedule because the next task cannot start 

before its early start time 

If a task finishes early, the next task is ready to begin and the project 

may finish early 

http://www.ijrti.org/
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II. CONCLUSION 

Use CCPM’s necessary condition logic for identifying the work and resources. Doing so helps ensure that you don’t forget anything 

and enables you to shorten the project when possible by doing as many tasks in parallel as possible. Success with CCPM is higher 

with organizations that are strict about scope creep. Companies that are able to clearly define scope and control scope changes 

throughout the project have better results. Refrain from frequent rescheduling and changing priorities. Educate project participants 

about the Theory of Constraints to build buy-in for CCPM. Resistance to the aggressive time estimation techniques in CCPM can 

hinder success, so make sure participants understand the ideas behind it and the availability of buffers. 

Use CCPM on projects in which resources, notably people, will not face pressure for multitasking. If you cannot eliminate 

multitasking through resource levelling, reconsider the project. Start with projects that can demonstrate a positive financial 

contribution. This helps build support for CCPM at your organization. To implement robust buffer management. Managers should 

actively monitor buffers and take action to recover lost buffer time if necessary. 
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