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Abstract— Two different methods compare in this paper. 

CPM (critical path method) and CCPM (critical chain project 

management).CPM method developed in late 1950s by 

morgen walker and James Kelly. CCPM developed by 

Eliyahu M Goldratt. CPM method is based on the critical path 

and CCPM method is based on the critical chain which 

includes different type of buffers (project buffer, feeding 

buffer, resource buffer) at the end of the activity.    
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I. INTRODUCTION 

A. Critical Path Method 

Critical Path Method or CPM is a network analysis technique 

concerned with Planning and controlling of complex, but 

routine projects. Simply, Critical path method is generally 

used for the projects whose time duration is known with 

certainty and also the amount of resources required for the 

completion of the project is assumed to be known. 

First of all, the activities comprised in a project are 

identified along with their importance, i.e. the Dependency of 

activities on each other. For each activity, it is identified that 

which other activities are required to be completed before it 

starts and how long the activities takes to get finished. 

Once the critical activities are identified, the 

network is drawn connecting all the crucial activities and 

depicting which activity to be carried first, so that successor 

activities could be performed effectively. For each activity, 

the following parameters need to be determined. 

Earliest start time (ES): How early, the successor activity 

begins once the predecessor activity finishes. 

 Earliest Finish Time (EF): Earliest Start Time + duration 

of each activity. 

 Latest Finish Time (LF): The latest time within which the 

activity finishes without delaying the project. 

 Latest Start Time (LS): Latest Finish Time – Activity 

duration. The Critical Path method is deterministic in 

nature, since the required amount of resources and the 

time needed for the completion of the whole project is 

known, and is mainly used in the construction projects. 

This method was developed by Du Pont Company and 

the Univac Division Remington Rand Corporation as a 

technique for controlling the maintenance of chemical 

plants. 

The critical path method (CPM) is a project 

modeling technique developed in the late 1950s by Morgan 

R. Walker of DuPont and James E. Kelley Jr. of Remington 

Rand. Kelley and Walker related their memories of the 

development of CPM in 1989. Kelley attributed the term 

"critical path" to the developers of the Program Evaluation 

and Review Technique which was developed at about the 

same time by Booz Allen Hamilton and the U.S. Navy. The 

precursors of what came to be known as Critical Path was 

developed and put into practice by DuPont between 1940 and 

1943 and contributed to the success of the Manhattan Project. 

Critical Path Analysis is commonly used with all 

forms of projects, including construction, aerospace and 

defense, software development, research projects, product 

development, engineering, and plant maintenance, among 

others. Any project with interdependent activities can apply 

this method of mathematical analysis. The first time CPM 

was used for major skyscraper development was in 1966 

while constructing the former World Trade Center Twin 

Towers in New York City. Although the original CPM 

program and approach is no longer used, the term is generally 

applied to any approach used to analyze a project network 

logic diagram. 

B. Critical Chain Project Management 

Critical chain project management (CCPM) is a method of 

planning and managing projects that emphasize 

the resources (people, equipment, physical space) required to 

execute project tasks. It was developed by Eliyahu M. 

Goldratt. It differs from more traditional methods that derive 

from Critical path and PERT algorithms, which emphasize 

task order and rigid scheduling. A critical chain project 

network strives to keep resources leveled, and requires that 

they be flexible in start times. 

The Critical Chain Method is derived from the 

“Theory of Constraints”, it focuses on resource 

Availability and dealing with uncertainties/changes. 

 Instead of micro-managing the schedule of individual 

activities of the network path with task-based buffers, 

Critical Chain Method focuses on managing the overall 

buffer of all the 

 Activities on the chain. This will allow the project 

schedule to be in better control. 

 If used properly, the Critical Chain Method will achieve 

higher efficiency by removing implicit buffers of 

individual tasks and lower schedule risks. 

 There are 3 types of buffers: 

 Project Buffer: placed at the end of the project, the 

project buffer provides contingency for the critical chain 

activities 

 Feeding Buffer: placed at the end of non-critical chains 

in order to match the duration of critical chain 

 Resource Buffer: placed on the critical chain to allow 

rooms for the designated resources to work on the critical 

chain tasks. 

1) Theory of Constraints (TOC): 

The bottom line of Theory of Constraints is that ‘In every 

system, there must exist a constraint on 

The output’. Theory of Constraints can be applied as per the 

following steps: 

1) Identification of the system's constraint. 

2) Exploitation of the constraint. 

3) Subordinate everything else to the constraint. 
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4) Elevation of the constraint. 

5) If the constraint is broken, go back to Step 1 

C. Canal Construction 

Canals, or navigations, are human-made channels, or 

artificial waterways, for water Conveyance, or to service 

water transport vehicles. 

In most cases, the engineered works will have a 

series of dams and locks that create reservoirs of low-speed 

current flow. These reservoirs are referred to as slack water 

levels, often just called levels. 

A canal is also known as navigation when it parallels 

a river and shares part of its waters and drainage basin and 

leverages its resources by building dams and locks to increase 

and lengthen its stretches of slack water levels while staying 

in its valley. 

In contrast, a canal cuts across a drainage divide atop 

a ridge, generally requiring an external water source above 

the highest elevation. Many canals have been built at 

elevations towering over valleys and other waterways 

crossing far below. 

Canals with sources of water at a higher level can 

deliver water to a destination such as a city where water is 

needed. The Roman Empire's Aqueducts were such water 

supply canals Irrigation in India includes a network of major 

and minor canals from Indian rivers, groundwater well-based 

systems, tanks, and other rainwater harvesting projects for 

agricultural activities. Of this groundwater system is the 

largest. In 2013-14, only about 47.7% of total agricultural 

land in India was reliably irrigated. The largest canal in India 

is Indira Gandhi Canal, which is about 650 km long. About 

2/3rd cultivated land in India is dependent on monsoons. 

Irrigation in India helps improve food security, reduce 

dependence on monsoons, improve agricultural productivity 

and create rural job opportunities. Dams used for irrigation 

projects help produce electricity and transport facilities, as 

well as provide drinking water supplies to a growing 

population, control floods and prevent droughts. 

D. Aim 

To compare critical chain project management and critical 

path method models for canal Construction. 

E. Objectives 

 Apply critical chain project management and critical 

path method to find out which method is more accurate 

for reduce time duration and budget. 

 To propose one method which is better. 

F. Need for Study 

1) Today’s reality that most of the infrastructure projects in 

India do not finish on time, on the scope and within 

budget. 

2) The Ministry of Statistics and Program Implementation, 

Government of India has reported that out of 782 

construction projects in India monitored by it, a total of 

215 projects are delayed with the time over-run ranging 

from 1 to 261 months. 

3) Numerous Project Managers express that the normal cost 

of the project goes up by 30% as of the planned cost 

because of despicable planning and scheduling. 

4) CCPM method is using less as compare to CPM and 

other methods and also not used before for Irrigation 

Canal type of projects. 

G. Scope of Work 

My scope is restricted to Gujarat state branch of Narmada 

canals. 

II. LITERATURE REVIEW 

A. Application of Critical Chain Project Management to 

Construction Projects: A Review 

Study: This research paper investigates that ccpm method is 

mostly used but the availability of resources is not considered 

by the scheduler to develop optimal schedules. To overcome 

the shortcomings of CPM, a new project management 

methodology called “Critical Chain Project Management” 

CCPM) was developed which depends on “theory of 

Constraints” (TOC) which believes that every system has a 

constraint & without eliminating this constraint the system 

cannot progress. CCPM achieves its goal through buffer 

management. The developing countries like India mostly face 

the problems of project delays so CCPM can be applied to 

save the projects from time and cost overruns. 

B. Developing an Appropriate Critical Chain Project 

Management System to MRTS Elevated Station Platform 

Structure at Adampakkam 

Study: The methodology involved in the collection of data 

from the site required for the project. The data include general 

information about the project, plan, etc. after that work 

breakdown structure of activity or task is prepared. According 

to PMBOOK work break down structure is defined as 

deliverable orientated hierarchical decomposition of work to 

be executed by the project team. Next step is an estimation. 

Estimation is done to find out how much quantity of work to 

be done. Next step is scheduling. In scheduling duration of 

the task, resources required for the activity or task which is 

arranged in a sequential manner is determined. After that 

Using network diagram critical path is determined. 

C. A Critical Literature Review on Study of Critical Chain 

Scheduling in Construction Projects 

Study: The aim of the paper is to describe the current status 

of research on CCPM and exploring opportunities to apply 

CCPM to construction projects and to compute buffer size by 

some methods. 

The scope of future study of detailed CCPM model can be 

developed based on TOC, and the developed model can be 

applied to on-going projects and future projects in India. 

D. Buffer Based CCPM Scheduling: A Modern Approach 

for Indian Constraints. 

Study: The study state that Critical chain project management 

(CCPM) is a resource based technique and it is applying to 

minimize uncertainty and variation in project activity 

duration. Paper also describes theories behind CCPM 

network and procedure of preparing CCPM network. 
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E. Critical Chain over Critical Path in Construction 

Projects. 

Study: The major constraints of any construction projects are 

time overruns, cost overruns, unavailability of resources 

when required, less productivity, incompletion of project 

within time. In this paper, a real-time project is scheduled 

using both traditional CPM and emerging CCPM methods to 

identify the optimal scheduling technique for a construction 

project. 

F. CPM Analysis of Rolai-Rinjlai Road Construction 

Study: The paper suggests that Crashing refers to reducing 

the duration of an activity by devoting additional resources, 

typically at a higher cost. In crashing, the activity on the 

critical path with the minimum cost per unit time (as obtained 

from the time/cost slope) is selected to crash, the activity time 

is reduced, and the network is reanalyzed. The process is 

continued until a schedule arrives at the desired time frame. 

G. Resource-Activity Critical-path Method for Construction 

Planning. 

Study: The proposed method is called the resource-activity 

critical-path method RACPM, in which (1) The dimension of 

resource in addition to activity and time is highlighted in 

project scheduling to seamlessly synchronize activity 

planning and resource planning. (2) The start/finish times and 

the floats are defined as resource-activity attributes based on 

the resource-technology combined precedence relationships, 

and (3) The ‘‘resource critical’’ issue that has long baffled 

construction industry is clarified. The effect on the project 

duration and activity floats of varied resource availability can 

be studied through running RACPM on different scenarios of 

resources. 

H. Time and Cost Controlling Using Critical Path Method 

(Case Study at Palur Fly-Over Surakarta). 

Study: This study will analyze time and cost controlling by 

using CPM approach on the project. 

Based on the background of the study, the statements of the 

problems can be formulated as follows: 

1) How is rescheduling in the optimization of time by using 

the Critical Path Method (CPM)? 

2) How is the implement of the normal and the crash of the 

cost by using Critical Path Method? 

(CPM)? 

The writer analyzed the fly-over project 

implementation fly over Palur in Surakarta whether according 

to the time plan. By rescheduling the plan and make 

optimization of time and minimizing cost with CPM (Critical 

Path Method). 

I. Study of Network Systems in Practice and Developing an 

Effective Network to Reduce the Project Duration. 

Study: Network analysis is used for planning and controlling 

projects in construction. Critical Path Method (CPM) is to 

identify critical activities on the critical path so that resources 

may be concentrated on these activities in order to reduce 

project length time. To identify the critical path, two 

parameters such as the earliest event time, latest event time 

for each of its activities are determined. This paper presents 

Dijkstra’s algorithm to find the path to reduce the project 

duration and also used for critical path method to find the 

latest and earliest times. 

J. A Study on Computerized Simulation of difference 

between CPM and CCPM. 

Study: CCPM method is characterized by applying the 

Theory of Constraints in project management and inserting 

buffers to deal with uncertainty. Although CCPM has 

demonstrated certain success and is regarded as an alternative 

to traditional project planning technique, lots of projects still 

suffer from considerable failure. Given the condition that 

CCPM is still under doubt and has not been applied widely, 

this paper conducts an investigation about the difference 

between CCPM and CPM/PERT based on computerized 

simulation of the case study. 

III. CONCLUSION 

According to the literature review, in CPM the major 

drawbacks observed: the projects are never completed within 

the stipulated time and budget. The above loopholes can be 

overcome by using CCPM. As buffer times are included in 

both the method so that the cost estimation and time 

management can be done prior to starting the project. 

REFERENCES 

[1] Arti Bhan, Asst.Prof. Ashish Waghmare. “Application of 

Critical Chain Project Management to Construction 

Projects: A Review” December-2016. 

[2] D.Pragadeesh Kumar, L.Sabari Giri Vasan “Developing 

an Appropriate Critical Chain Project Management 

System to MRTS Elevated Station Platform Structure at 

Adampakkam” March -2016 

[3] Jigar Gandhi, Dr.Jayeshkumar R. Pitroda “A Critical 

Literature Review on Study of Critical Chain Scheduling 

in Construction Projects” March -2018 

[4] Mona P. Prajapati 1and Neetu B. Yadav. “Buffer Based 

CCPM Scheduling: A Modern Approach for Indian 

Constraints” 2017 

[5] Jagadha Kannan1, Dr.G.Chitra. “Critical Chain over 

Critical Path in Construction Projects” February-2017. 

[6] Khurana Sunita and Banerjee Snigdha “CPM Analysis of 

Rolai-Rinjlai Road Construction” January-2013 

[7] Ming Lu and Heng Li “Resource-Activity Critical-path 

Method for Construction Planning”2003 

[8] Adel Issa Elsosan “Time and Cost Controlling Using 

Critical Path Method (Case Study at Palur Fly-Over 

Surakarta)”2015 

[9] Khaidem Rosaline, S.Kesavan “Study of Network 

Systems in Practice and Developing an Effective 

Network to Reduce the Project Duration” March-2016 

[10] Zhang Fan. “A Study on Computerized Simulation of 

difference between CPM and CCPM”2015.  


