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ABSTRACT 

Construction industry often faces projects having repetitive activities and they are known to be repetitive 

projects. Repetitive projects like high-rise buildings require construction management schedules for effectively 

carrying out an activity in one floor to a similar activity in the next floor. The paper describes resource-driven 

scheduling model for high-rise building construction to minimise project duration and  to maximise effective 

utilisation of resources (material, machine, man). The proposed model guarantees to produce a realistic and 

achievable timetable for executing the work. The model can also reduce idleness of man and machine due to 

unbalanced and ineffective planning of repetitive activities and variability during execution. The resource-

driven scheduling model proposed here uses optimisation tool as genetic algorithm which is a natural 

evolutionary process operate on a population of solutions rather than a single solution. Java, the programming 

language and MySQL, the standard language for accessing databases is used as frontend and backend for the 

development of the scheduling model. 
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I. INTRODUCTION 

The construction companies are often faced with projects that contain several repetitive activities. 

These multi-unit projects are identified by their repetitive activities in which individual identical 

activities are repeated consecutively from unit to another [8]. The activities which are repeating 

throughout the project are called repetitive activities and the projects are often called as repetitive 

projects. The repetition of activities are seen clearly in floors of high-rise buildings. The efficacy of 

managing a construction project mainly depends on proper planning and scheduling of resources [1]. 

Repetitive scheduling methods are more effective than traditional critical path methods in the 

planning and scheduling of repetitive construction projects [24]. Resource allocation optimization is a 

combinatorial problem with multiple objectives (project duration confinement, resource-constrained 

allocation, resource leveling) and its size and complexity grows exponentially as the number of 

activities, resource types, and execution modes increase [5]. High-rise buildings require construction 

management schedules that ensure the uninterrupted usage of an activity in one floor to a similar 

activity in the next floor. For the development of this schedule, it is important to assign resources 

(material, machine, man) to each construction activity by comparing availability and requirement of 

these resources. 

In repetitive projects, construction crews (resources) repeat the same tasks from one unit to the next, 

such as from floor to floor, or station to station and resources move from location to location and 

perform similar work [17]. Also there may be a great chance of using same resource by several 

activities of repetitive construction projects. It is common to observe in high rise buildings that man 

and machine is idle and waiting because the preceding man and machine have not finished their 

works. This idleness is due to unbalanced and ineffective planning of repetitive activities and 

variability during execution. Idleness may also arise due to bad weather, accidents, or equipment 

breakdown. This makes contractors suffer from higher costs and possible delays [1]. It can be solved 
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by developing an effective scheduling method for repetitive projects. The major challenge is  

allocation of  limited resources among all activities to meet the resource requirements of  project, and 

to optimize all the project’s multiple objectives [3]. Unlike the existing scheduling methods for 

construction processes, a resource-driven scheduling model which uses genetic algorithm can be used 

to optimally allocate resources to repetitive activities. The genetic algorithm procedure searches for an 

optimum set of tasks and priorities that produce shorter project duration and better-levelled resource 

profiles [12].   

The structure of this report is at first we have brief introduction followed by problem definition and 

comes methodology followed by concept behind the proposed model and then resource-driven 

scheduling model system architecture followed by results and discussion and finally conclusions. 

II. PROBLEM DEFINITION 

The repetitive construction projects are projects in which each construction activity is repeating from 

one unit to next unit. There are mainly two types of repetitive construction projects; one is discrete 

repetitive projects and other is continuous repetitive projects [2]. In case of discrete repetitive 

projects, construction activities are repeating from one unit to other unit. Multi-storey buildings, 

housing development projects are the examples for discrete repetitive projects. On the other hand, in 

continuous repetitive projects, construction activities are repeating continuously. Highways, tunnels, 

railways, bridges, pipeline networks, sewer mains are the examples for continuous repetitive projects 

[5]. 

The high-rise buildings are buildings with 35 m or greater in height, divided at regular intervals into 

occupiable levels [20]. High-rise buildings are discrete repetitive projects where repetitive activities 

are seen clearly in each floor [1]. It is important to reduce the complexity of scheduling of repetitive 

activities of high-rise building construction [3]. Existing scheduling models currently available in the 

market are focusing on all type of constructions. The main problem concerned with scheduling of 

high-rise building construction activities is to obtain optimal project duration with the constraint of 

available resources (man, machine, material) and effective allocation of these resources to these 

construction activities. By considering this, resource-driven model is developed so as to maintain 

resource continuity to reduce idleness of labour and equipment in high-rise building construction 

projects. 

 III.      METHODOLOGY 

Construction companies which build high-rise buildings are identified and repetitive works for 

construction were determined. Identification of repetitive activities has been carried out using 

different literatures and by interviewing experts in construction. Data were collected from almost 10 

construction companies. Also resources required for each task of construction works are collected and 

tabulated. Resources required for each tasks include material, equipment and labour required to 

complete each activity in construction of high rise building. 

After the collection of inputs (repetitive activities, dataset consisting of duration of each activity and 

resources availability in projects) for the proposed model for resource- driven scheduling in high rise 

building, inputs are used to develop genetic algorithm inorder to model resource-driven schedule for 

repetitive activities of high-rise buildings. 

Java, the programming language and MySQL, the standard language for accessing databases is used 

as frontend and backend for the development of the scheduling model. 

 

IV.        CONCEPT BEHIND THE PROPOSED MODEL 

The major aim of the project is to schedule the repetitive activities of high-rise building construction 

and to automatically generate the minimum number of days required to complete the work with the 

constraint of available resources. For achieving this aim, huge amount of data (repetitive activities, 

sub activities, materials, machines and no: of labours required for each activity) were collected on the 

basis of twelve storied high-rise buildings having 750 x 750 mm column size and having six flats in a 

floor ( 1000 square feet area, 2 BHK each). Genetic algorithm is the tool used to develop the proposed 
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model since it is an evolutionary computation technique used to achieve optimization of resources 

allocation and levelling concurrently and produced shorter project duration. The backend of the 

proposed model is MySQL which is a standard language for accessing databases. The frontend of the 

proposed model is Java which is a programming language and a software environment in which a 

program runs, known as a platform. The proposed model runs as desktop application. 

 

V.       RESOURCE-DRIVEN SCHEDULING MODEL SYSTEM ARCHITECTURE 

Fig. 1 illustrates the overall framework used to develop the Resource-Driven Scheduling Model 

system architecture, consists of three modules. The input module contains project data collected from 

various construction companies which had high-rise building constructions. Input data were coded in 

MySQL language and tabulated in it. This huge input data is processed using genetic algorithm which 

works based on fitness function to be optimised. The fitness function of the proposed model is to 

minimise the project duration and to maximise the effective utilisation of resources. Java is the 

programming language which is used as frontend of the proposed model. The resource-driven 

schedule module generates the desired output according to the input given. 

 
 

Figure.1 Flowchart of Resource-Driven Scheduling Model 

VI.         RESULTS AND DISCUSSION 

The proposed resource-driven scheduling model is developed to determine the resource scheduling 

and activity sequencing with the objective of minimum project duration and maximum resource 

utilisation. The model is developed by using Java programming language as front end and MySQL as 

backend. The scheduling model (Type I) is effective for high-rise building constructions.  

In Resource-driven schedule (Type I), repetitive activities to be performed and number of persons 

available for performing these activities are given as input. Then the model automatically generate the 

number of days required for completing these activities, sequential order of these activities (including 

sub activities) and materials, equipments required for performing these activities. The following 

figures explains how it works. 
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Figure 2. Window of the model showing repetitive activities of high-rise building 

 

Figure 3.Window of the model giving the output as number of days required for completing the 

selected activities 
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Figure 4. Window of the model showing sequential order of activities 

  

 

 
Figure 5.Window of the model showing output as equipments required for completing the selected 

activities 
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VII.      CONCLUSION 

Thus the proposed resource-driven schedule can effectively schedule repetitive projects like high-rise 

buildings for effectively carrying out an activity in one floor to a similar activity in the next floor. The 

model optimally allocate resources (material, machine, man) to repetitive activities of high-rise 

building. The model can reduce the complexity of scheduling of repetitive activities and can provide 

work continuity for labour crews. The resource-driven scheduling model is effective to reduce 

idleness of man and machine due to unbalanced and ineffective planning of repetitive activities and 

variability during execution. The resultant outputs obtained from the model illustrates that resource-

driven scheduling can achieve minimum project duration and maximum effective utilisation of 

resources. In future, practical constraints like impact of weather, labour accidents, equipment failures 

etc can be considered along with allocation of resources to repetitive activities. 
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