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ABSTRACT: Network analysis is used for planning and controlling projects in construction and many other fields.
Dijkstra’s algorithm used for finding shortest path from a vertex to any other vertex.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 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 .
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1. INTRODUCTION

CONSTRUCTION of project on time and within the specified budget is a difficult task.Project management is the
overall planning ,control and coordination of building project from the inception to completion stage .A large number
of factors contribute in delaying the work that comprises of contractor delays, client delays, consultant delays, labor
related delays and various other external delays. These delays in longrun causes time overrun,cost overrun , dispiute,
arbitration, total abandonment. This is because some project activities are critical in the sense that delay in their
commencement will delay the overall project completion time . Therefore planning and scheduling of the every project
is important to face the problem . Network models are conventional way of finding the most skillfull way to link a
number of activities directly or indirectly inorder to satisfy supply and demand requirements at different activity
locations and project scheduling.

Il. OBJECTIVESOFTHESTUDY

The main objective of this project is to find the shortest possible time for the completion of the project and to reduce
the project duration which will provide an effective strategy for the clients’” objective as well as construction industry.

IIILADVANTAGES OF NETWORK
Itidentifies various activities that need to be accomplished for the project completion and helps in the planning and
scheduling of the activities needed for the activities. It specifies the part of the project that are crucial which if delayed
beyond the normal time would increase the completion time of the project as a whole. It further assists in allocating
resources, such as labor and equipment and thus helps to make the total cost of the building project a minimum by
finding the optimal trade-off between various costs and time involved.
IV.METHODOLOGY

At First literature review was done then construction of buildings site were visited and few data’s was collected. On the

Copyright to IJIRSET DOI:10.15680/1JIRSET.2016.0503233 4339



—
@ -
N ISSN(Online) : 2319-8753

I ] IR 5 ET ISSN (Print) :2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology
(An 1SO 3297: 2007 Certified Organization)
Vol. 5, Issue 3, March 2016

basis of that a list of equipments were made and data’s were collected for them and it was been analyzed
V.INTRODUCTION TO NETWORK SYSTEMS

Network is the diagrammatic representation of a work plan showing the activities, step by step,leading to the
established goal arranged in a logical and sequential order.

Network systems is a set of hardware or software tools that allow an Information Technology professional to
supervise the individual work components of a network within a larger network management framework.

CRITICAL PATH METHOD (CPM)

PROGRAMME EVALUATION REVIEW TECHNIQUE(PERT)
LINE OF BALANCE(LOB)

BAR CHART OR GANTT CHART

DIUKTRA’S ALGORITHM

1.CRITICAL PATH METHOD

CPM is a management tool that has been used from the mid 50s. The main objective of the CPM isto determine the
projecttime required to perform activities and repetitive tasks that are needed to finish off the project .1t is the most
popular network analysis technique used in assisting managers in planning and controlling large scale projects.
Initially this methodology was identified to conduct routine tasks such as plant overhaul, maintenance and construction.
(Moder and Phillips, 1964) Critical path analysis is an extension of the bar chart. The CPM uses a work breakdown
structure where all projects are divided into individual tasks or activities. For any project there is a sequence of events
that have to be undertaken. Some tasks might be dependent on the completion of the previous tasks while other might
be independent of the tasks ahead and can be undertaken at any given time. (Lowe, 1966) Job durations and completion
times also differ significantly. CP analysis helps decision makersand project execution members to identify the best
estimates (based on accurate information) of the time that is needed to complete the project.

1.1 CRITICAL PATH METHOD CALCULATION OF THE NETWORK
LIST OF ACTIVITIES

TABLE 1List of activities

Activity No Activity Expected completion time Dependency

1. excavation 4

2. Lime cement concrete 6 1
3. [RCC work in foundation 7 1
4. Reinforced cement 8 23

concrete in columns
_roof floors

5. Brick work 5 3,
6. flooring 3 3
7 plastering 2 5
8 Laying of ceramic tiles 1 7.6
9 Marble slab flooring 4 4
10 painting 2 9.8
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FIGURE 1 Fig showing network diagram

To determine the critical path, compute the earliest, time TE and latest time TL for each of the activity of the project.
The calculations of TE and TL are as follows:

TO CALCULATE TE FOR ALL ACTIVITIES
TE1=0
TE2=TE1+t1,2=0+4=4
TE3=TE1+t1,3=0+1=1
TE4=max(TE6+t2,4 and TE3+t3,4)
=max(4+1 & 1+1)=max(5,2)=5 days
TES5=TE3+t3=6+1=7
TE6=TE5+t5=7+4=11
TE8=max(TE6+t6,8 & TE7+t7,8)
=max(12,17)=17 days

TE9=TE4+t4=5+5=10 days
TE10=max(TE9+t9,10& TE8+t8,10)
=max(17,22)=22days

TO CALCULATE TL FOR ALL ACTIVITIES

TL10=TE10=22
TL9=TE10-t9=22-7=15
TL8=TE10 -t8=22-5=17
TL7=TE8-t7=17-2=15
TL6=TE8-t6=17-1=16
TL5=min(TE6-t5,6 &TE7-t5,7)
=7days
TL4=TL9-t4,9=15-5=10
TL3=1day
TL2=9
TL1=0
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TABLE 2Calculation of cpm

ACTIVITY | NORMAL | START | FINISH | START | FINISH | FLOAT
TIME

1-2 4 0 4 5 9 5
1-3 1 0 1 0 1 0
2-4 1 4 5 9 10 5
3-4 1 1 2 9 10 8
3-5 6 1 7 1 7 0
4-9 5 5 10 10 15 5
5-6 4 7 11 12 16 5
5-7 8 7 15 7 15 0
6-8 1 11 12 16 17 5
7-8 2 15 17 15 17 0
8-10 5 17 22 19 22 0
9-10 7 10 17 15 22 15

The critical path for the above network is 1-3,3-5,5-7,7-8 and 8-10.
2.DIJKSTRA’S ALGORITHM

Dijkstra’s Algorithm computes the shortest paths from a source vertex to every other vertex the so called single shortest
path (SSSP).This Algorithm remains the best fpr computing single shortest path problem with non negative weighted
graphs..Dijkstra’s Algorithm is the method used to find the shortest path. Shortest path is that of finding a path of
minimum weight connecting two specified vertices in a weighted graph. There are different types of shortest
pathalgorithm to find the shortest path of any graph. Most frequently encountered are thefollowing

i. Shortest path between two specified vertices

ii. Shortest path between all pairs of vertices

iii. Shortest path from a specified vertex to all others.

The most efficient algorithm used to find the shortest path between two known vertices is Dijkstra’s algorithm (shortest
path between two specified vertices).The problem of finding the shortest path from a specified vertex s to another
vertex t, can be stated as follows :

A simple weighted digraph G of n vertices is described by a n by n matrix D =[dij] , where , dij = length (or distance or
weight) of the directed edge from vertex i tovertex j.

dije0

dii=0,

If there is no edge from i to j ( in carrying out a program we replace infinity by larger value)Dijkstra’s algorithm labels
the vertices of the given digraph. At each stage in the algorithm some vertices have permanent labels and others
temporary labels. The algorithm begins by assigning a permanent label 0 to the starting vertex s, From then on, in each
iteration another vertex gets a permanent label, according to the following rules :

Step 1 : Every vertex j that is not yet permanently labelled gets a new temporary labelwhose value is given by min[ old
label of j, (old label of i + dij)], where i is the latest vertex permanently labelled in the previous iteration and dij isusing
Modified Dijkstra’s Algorithm for Critical Path Methodthe direct distance between vertices | and j. If i and j are not
joined by an edge,

then dij = 0.

Step 2 : The smallest value among all the temporary labels is found, and this becomes the permanent label of the
corresponding vertex. In case of a tie, select anyone of the candidates for permanent labeling,

Steps 1 and 2 are repeated alternately until the destination vertex t gets apermanent label. The first vertex to be
permanently labeled is at a distance of zero from s. Thesecond vertex to get a permanent lable (out of the remaining n-1
vertices) is the vertexclosest to s.

Step 3: From the remaining n-2 vertices, the next one to be permanently labeled is the second closest vertex to s.
And so on. The permanent label of each vertex is the shortest distance of that vertexfrom s. This statement can be
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proved by induction.All steps are easily programmed except for the job of distinguishing the permanently labeled
vertices from the temporarily labeled ones, which is slightlytricky. An efficient method of accomplishing this to

associate indices 1,2,....n with the vertices and keep a binary vector VECTof order n.When the ith vertex becomes
permanently labeled ,the ith element in this binary vector changes from 0 to 1.

CALCULATION FOR DIJKSTRA’S ALGORITHM

TABLE 3Table showing calculation of shortest path

1 2 [3 4 5 [6 [7 [8 ]9 10
opP) | - - - - - - - - -
op) |4 |1 - - - - - - -
0P |4 |1(P) |- - - - - - -
OpP) |4 |1(p |2 7 |- - - - -
0P |4 [P [2P) |7 |- - - - -
oP) |4 1@ |2(@) |7 |- - - 7 -
P |14 (1P [2@ [7 |- - - 7(P) | -
0P |4 1@ 2@ |7 |- - - 7(p) | 14(P)

3.Modified Dijkstra’s algorithm for critical path method

An activity network is an acyclic digraph N of n vertices and directed edges aij=(vi,vj) of activities performed in the
project . It is described by a n by n matrix T = {tij} , where, tij = time required for the completion of each activity aij.tij
€0, tii=0, tij = , if there is no activity from i to j (in carrying out a program we replace infinity by larger value). Let
vl and vn be initial and terminal vertices of the activity network diagram.Modified Dijkstra’s algorithm labels the
vertices of the given digraph. At each stage in the algorithm some vertices have permanent labels and others temporary
labels.

Forward pass algorithm

Step 1: Assign the n vertices in the order v1 =1, v2 = 2, v3=3,...,vn=n

Step 2 : Assign a permanent label E1= 0 to the initial vertex v1=1, and temporary label 0 to the remaining n-1 vertices.
Step 3 : Every vertex j that is not yet permanently labeled gets a new temporary labelwhose value is given by Ej=max|
old label of i, (old label of i + tij)], where i is the latest vertex permanently labeled and tij (tij = tji) is the activity
timebetween vertices i and j.. If i and j are not joined by an edge, then tij = 0

Step 4 : The next vertex becomes the permanent label. Step 3 and Step 4 are repeated until the destination vertex vh = n
gets a permanent.

TABLE 4Labelling to find earliest time

1 J2 [3 J4 J5 [6 |7 8 9 10
oo Jo fo Jo Jo Jo 0 0 |o
o4 1 [o Jo Jo Jo 0 0 |o
op [4 Ti1P [0 o Jo Jo 0 0 |o
P[4 Tip[2 [7 Jo Jo 0 0 |o
P[4 Tip[2 [7(R) [0 o0 0 0 |0
P[4 Tip[2 |7 [11 [15 |0 0 |0
P[4 [ip[2 [7( [11 [15(P) |17 [0 [0
0P [4 Tip[2 [7( [11 [15(p) |17(P) [0 [O
Op) [4 1) [2 [7(p) |11 |15(p) | 17(p) | O | 22(P)
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VI. RESULTS AND DISCUSSION

Normal duration for completing the project was 43 days for completing the construction of building headquarter .Using
CPM method ,the duration got reduced to 22 days. Using dijkstra’s algorithm , the shortest distance or path of the
network frame from the source to origin to destination is 14.Using modified dijkstra’s algorithm for critical path
method the earliest time is 22 days.

VII. CONCLUSION

Dijktra’s Algorithm is more effective method to reduce the project duration to complete the work.Modified Dijktra’s
algorithm can calculate the latest times and earliest times for critical path but it does have some disadvantages that may
skip an activity inorder to reach the destination and useof additional resources to cover all the important activities and it
cannot handle negative values .
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