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Abstract— Time & Cost are the important factors considered 

in any construction project. Time & Cost overruns has been a 

major issue in many Indian Construction project [1]. The 

successful execution of construction projects & keeping them 

within prescribed schedule & Cost is very important for 

effective time & cost performance. This Technique can 

reduce the time required for construction of fully planned 

building. It helps to determine the building cost slightly 

increase in cost corresponding decrease in time required. The 

study findings highlight the significant factors and some 

recommendations are given to control time and cost overruns 

in Indian construction Industry [2].   
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I. INTRODUCTION 

Indian Economy have been on a very positive development 

curve for years now, The Indian Construction Industry is an 

important part of country economy & its growth for a 

substantial part of India’s development investment. Project 

deadline is an essential element of each construction contract, 

but in numerous construction project there is non-compliance 

of the contracted time & planned time. Like other countries, 

India is also facing a serious issue of time & cost overruns in 

construction projects [1]. The unfortunate part is that very 

few projects got delivered in time & on cost. Time & Cost 

overruns have become the Hallmark of Construction projects 

in India. Time & Cost overruns reduce the productivity of 

available economic resources. Optimization is a systematic 

effort made to improve profit margin and obtain the best 

results under given circumstances or situations [3]. Cost 

Optimization can be defined as the achievement of real and 

permanent reduction in the unit cost of services provided 

without damaging their suitability for the in planned use. 

Optimizing performance of the different techniques adopted 

at one stage of the construction process may not be beneficial 

if the methods used are not up the efficient level. Hence it is 

required to follow & implement the techniques in every stage 

of construction process with the analyses of the information 

available [5].  

II. STATEMENT OF PROBLEM 

The method and materials used in construction also play an 

important role for determining the time required for 

completion. One way of overcoming such problems is 

through the use of network models. Network models are 

conventional methods of finding the most appropriate way to 

link a number of activities directly or indirectly in so that it 

can satisfy supply and demand requirements at different 

activity locations and project scheduling. The need for 

networking arises in building construction to program and 

monitor the progress of the stages involved so that the 

building project is completed in the minimum time. In this 

project we have listed down the activities related to 

construction of a building, found out its expected time and 

cost and used network compression method to compress it 

and determined a critical path which would give us a 

minimum time for the project along with its optimum cost 

III. OBJECTIVES 

1) The main objective of our project is to compress a 

network or crash a network so that the duration & cost of 

project can be reduced. 

2) To study the time required for various activities & their 

expenditure from existing site. 

3) Study & list out Direct & Indirect cost which affect the 

cost of project. 

4) To study the time required for various activities and their 

expenditure from existing site in Pune and Kolhapur. 

5) The Last but not least objective is to get the practical 

knowledge as well as interact with the people working 

there. 

IV. THEORETICAL FRAMEWORK 

This paper focuses on the optimization of cost & duration by 

using the Network Compression Technique. Crashing refers 

to a particular variety of project schedule compression which 

is performed for the purposes of decreasing total project 

schedule duration. The declining of the project duration take 

place after a careful and thorough analysis of all possible 

project duration minimization alternatives in which motive is 

to attain the maximum schedule duration for the least 

additional cost. The objective of crashing a network is to 

determine the optimum project schedule. Crashing may also 

be required to accelerate the execution of a project, 

irrespective of the increase in cost. Each phase of the project 

consumes some. Resources and hence has cost associated 

with it. In most of the cases cost vary to some extent with the 

amount of time consumed by the design of each phase. The 

aim is always to strike balance between the cost and time and 

to obtain an optimum project schedule. An optimum 

minimum cost project schedule implies lowest possible cost 

and the associated time for the project management. 
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Table 1: literature review 

VI. METHODOLOGY 

 
Network technique is one of the modern tools of project 

management. It is always possible to break up the entire 

project into a number of distinct, well defined jobs or task. 

The beginning or end of each such activity constitutes an 

event of project connected logically and sequentially. In the 

network diagram an activity is represented by arrows while 

events are represented usually by circles [10].  

 
Fig. 1: Network Compression 

A. Event 

The commencement or completion of an activity is called as 

event. An event is that particular instant of time at which 

some specific parts of a plan has been or is to be achieved.  

1) Type of Events: 

A particular event out of various events on the network 

diagram may be specified as: 

1) Tail event 

2) Head event 

3) Dual role event 

1) Tail event: A tail event is one of which marks the 

beginning of an activity. If a particular tail event 

represents the commencement of project it is known as 

initial event.  

2) Head event: All activities have an ending i.e. again a 

specific point of time and is marked by an event. Such an 

event is called as head event because in a network 

diagram it is connected to head end of an arrow. If a 

particular head event marked the completion of the 

project it is known as the final event or end event.  

3) Dual role event:  Most of the events serves dual function 

i.e. they are head events to some activity and tail event to 

other activity. All events except initial and final event are 

dual role event [5]. 

B. Activity 

An activity is the actual performance of the task. It is the work 

required to complete a specific event. An activity is a 

recognizable part of a work project that requires time and 

resource for its completion. Depending upon 

interdependency we can categorize activities as  

1) Parallel activity 

2) Serial activity 

1) Parallel activity: Activity which can be performed 

simultaneously and independently to each other are 

known as parallel activities. 

2) Serial activity: Activities are those which are to be 

performed one after other in succession. These activities 

cannot be performed independently to each other [5]. 
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C. Network Rules: 

1) Initial nodes must have outward going arrows and there 

is only single initial node in a network. 

2) An event cannot occur until all the activities related to it 

are completed. 

3) An event cannot take place twice in a network i.e. there 

cannot be any network path looping back to previous 

occurred event. 

4) No activity can start until its tail end event has occurred. 

5) Any arrow should represent unique conditions. 

6) Every activity must be completed to reach the end 

objective. 

7) All interdependencies should be showed properly by use 

of appropriate dummies. 

8) Logic of network should always be maintained i.e. arrow 

heads point correct way to indicate true control situation. 

9) The time flow must be shown from left to right. [11] 

VII. SCOPE OF THE PROJECT WORK 

Reducing the indirect cost with respect to time taken is the 

main objective of this project, these are the two main 

components to be taken in account henceforth. There is 

always a relationship between time and cost. Optimizing the 

time &amp; cost is necessary in order to find out the optimum 

project duration corresponding to the minimum total cost and 

this can be achieved with the help of reducing the duration of 

critical activities in the network in order to minimize the 

overall project duration. Over the last several years, variety 

of methods for time and cost optimization was developed 

with the objective of minimizing the project cost and duration 

[6]. However, existing methods ignored the effect of total 

float consumption resulting from decrease in duration with an 

increased in cost. Hence there is a necessity to establish a new 

technique for a time cost trade off that can provide optimum 

time and cost value for a project taking into consideration the 

effect of total float consumption. In this study an attempt is 

made in establishing the nonlinear integer programming 

technique using what’s best solver which is applied to the 

practical project example related to construction of culvert in 

order to find out the optimum time and cost value. The 

hypothesis is that optimum schedule obtained will be at 

higher duration and cost but with lower risk. And for saving 

the cost uttermost, techniques optimizing the duration and 

cost occupied should be undertaken [8]. 

VIII. LIMITATIONS 

1) We cannot use this method if the project duration is less. 

2) We cannot give comparative statement if the duration of 

any activity of any activity is less than 1 day. 

3) We cannot Crash the network if the duration is less. 

4) If any work is completed in half day, we cannot consider 

it as half, we have to take it full while compressing. 

IX. CONCLUSION 

1) The network compression method is one of the most 

frequent used & effective techniques in project planning. 

When you are managing dozens of task, dependencies, & 

people, the method helps you keep your project on track 

& on budget, providing visibility into your project. 

2) Network Compression helps to analyze that which 

method should we used for various activities, which is 

the economical method. 

By using Network Compression Technique we can 

reduce the duration as well as the cost of the project. 

3) As in the Case study 1, they were using the conventional 

methods for the activities which was leading to high cost 

& duration too, so by using the Network Compression 

Technique the total duration of the project was reduce to 

259 from 271 which was a optimum duration. 

4) For Commercial projects it is beneficial to go for the max 

cost as it will reduce the duration of the project & if the 

duration decreases the possession of the shops will be 

given soon & we will earn early. 

( For example : The construction of the Dyanshanti 

school in Akurdi was completed in 1 year such a huge project 

was completed in 1 year by investing more cost in the project 

once the project will get completed they will earn the money 

in the form of fees of students) 

It also depends upon the owner requirement & 

Market Ratio we can go for the maximum cost. 
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