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Abstract- The delays are occurred in construction projects 
due to different time contingencies. Even though construction 
project scheduling has received extensive attention of 
researchers, time contingency was not treated well in the 
literature. In order to meet the deadline of a project and due 
to the complex nature of construction projects, scheduling 
should be flexible enough to accommodate changes without 
negatively affecting the overall project duration. As such, the 
objectives of the presented research in this paper are to 
identify, study, and assess the effect of the factors that affect 
time contingency and to develop a model that predicts such 
contingency. Time contingency models are developed using 
deterministic approaches. With the help of AHP questionnaire 
survey, ratings are taken for different factors and time 
contingency percentage is calculated according. 
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I. INTRODUCTION 
 

Planning and time schedule is one of the most 
important tools for construction project management. For 
instance, it is the base for the project time control. One of the 
major functions of time schedule is the prediction of the 
expected project completion time. The reliability of such 
prediction is greatly affected by many uncertain but 
predictable factors. So a certain time contingency should be 
added to the scheduled completion time to arrive at a more 
reliable prediction for that time.  

 
The time contingency is the amount of time added to 

the base estimated amount to achieve a specific confidence 
level or allow for changes where experience shows obligation. 
An accurate estimating of time contingency is seen as a major 
factor for achieving a successful construction projects.  

 
Although several industrial sectors developed and 

used software for estimating time and cost contingencies in 
order to minimize delays and over budget, yet limited efforts 
are reported in the literature in the area of predicting time 
contingency in the construction sector. An accurate scheduling 
should be sought in order to meet the time deadline of a 
project. Time contingency is used to guarantee the completion 

time of either an activity or a project. Due to the unique nature 
of construction projects, time contingency and project 
uncertainty are essential for true scheduling, which should be 
flexible enough to accommodate changes without negatively 
affecting the overall duration of a project. It is also essential to 
allocate a contingency value to both cost and time. Yet, there 
are situations where there could be delays in activities, 
whether they are within the critical path or not, which result in 
a delay in the overall project duration. These delays will 
consequently have a negative impact on the quality, budget, 
and might be safety of a project. Therefore, estimating time 
contingency is seen as a prime factor in achieving a successful 
construction project.  

 
II. OBJECTIVES 

 
Objective of the paper are as follows. 
 To identify & study the factors that affect time 

contingency. 
 To determine the effectiveness of each factor. 
 Develop the model for determination of time contingency. 
 To determine time contingency index. 
 To identify the most effective factor that affect time 

contingency. 
 

III. LITERATURE REVIEW 
  
Based on literature and the opinion of practitioners, 

several imperative factors that affect time contingency are 
identified and studied. They are divided into three major 
criteria: project, management, and environmental condition 
related factors. Project conditions include location, size, 
material, and equipment availability. Management conditions 
include amount of interference, number of change orders, 
payments delay, time taken to make informative decisions, 
and productivity of labor and equipment. On the other hand, 
environmental conditions cover weather and soil conditions as 
well as labor strikes and shortages of human resources. It is 
quite clear that the identified criteria and factors effectively 
contribute to the uncertainty in construction project 
scheduling, which in turns, impact the assessment of time 
contingency. In the present research, these factors are 
considered in predicting project time contingency. 
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Table no. 1: Factors affecting time contingency 
 

IV. RESEARCH METHODOLOGY 
 

 The methodology of the research paper was as 
follows. 
1) Factors that affect time contingency are identified and 

discussed using literature review and experts opinion. 
 
2) A questionnaire survey is conducted to collect the impact 

of each factor on time contingency. 
 
3) 3) The research methodology is performed using model 

deterministic analysis method, based                                  
on Analytic Hierarchy Process (AHP) analysis. 

 
4) weights are obtained using AHP using pair wise 

comparison matrices. 
 
5) In order to determine the value of the score (Si) and 

probability of occurrence (Pi) of a factor, simple average 
method is implemented to the collected data from 
practitioners. 

 
6) Time contingency index is calculated by using formula 

 

 
 

Where,  
 
C = time contingency index for the project 
n = the pair-wise comparison matrix dimension 
Wi = weight of factor i  
Si = score of factor i  
Pi = probability of occurrence of factor i. 
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Fig no. 1: Methodology flow chart 

 
V. RESULT 

 
It is quite clear from this table that management 

condition criterion has the highest impact on time contingency 
with a weight of 36.65%. However, productivity uncertainty is 
the least effective factor to time contingency with an average 
relative weight of (Wi = 4.47%). In order to determine the 
value of the score (Si) and probability of occurrence (Pi) of a 
factor, simple average method is implemented to the collected 
data from practitioners. Table 2 shows the average values of Si 
and Pi for each factor. It is noticed that number of change 
orders has the highest probability of occurrence (0.613); 
however, the amount of owner’s interference has the highest 
score (0.785).  

 
The calculated average values of weights (Wi), 

scores (Si), and probability of occurrence (Pi) for all factors is 
obtained. The summation of this multiplication leads to the 
value of time contingency index (C = 0.3304) as shown in 
Table 2. This result can be interpreted as, on average, there is 
a tendency to time delays of almost 33.04% of project duration 
due to the occurrence of several qualitative factors as 
discussed in Table 1. It also provides the contractor with a tool 
to estimate project duration considering the above-mentioned 
factors. Because not all factors could occur in a specific 
project, the contractor is liberated to select the factors that are 
significant to the project in hand and calculate the C value 
based only upon the selected factors. The value of C might be 
less than the calculated average in Table 2. 

 

Table no. 2 : Time contingency calculation using deterministic 
analysis method (DAM) 

 
 

VI. CONCLUSION 
 

Estimating scheduling (time) contingency is a major 
factor in achieving a successful and realistic schedule for 
construction projects. In the present research, a survey is sent 
to many construction companies to identify, study, and assess 
the factors that affect time contingency. The obtained data 
from surveys are then processed to assess factors’ weights, 
using the Analytic Hierarchy Processes (AHP), then, several 
models are developed to predict time contingency index (C) 
using deterministic analysis method (DAM). Results show that 
time contingency index (C) is obtained as 33.04%. This value 
demonstrates that the obtained results are fairly good and 
acceptable. 
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