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ABSTRACT 

 

Repetitive projects represent a large portion of the construction industry. Scheduling of 
repetitive projects always represent a major challenge to project managers.  
 
This Research was about Optimizing Time planning of Repetitive Construction Project. 
Various techniques followed for Scheduling was analyzed in this Research and also 
Currently practiced scheduling technique in the market was compared with Line of 
Balance method and difference in their time planning was found. 
 
A mid-Rise residential structure was taken as a live case study and with their currently 
planned Schedule a line of balance graph was made. With the line of balance graph, 
optimization of the planning was done. Overall, the project was about reducing the float 
time and increasing Work continuity of the project using LOB and Commonly practicing 
method like CPM.   
 
 
Keywords: Repetitive Projects, Repetitive Scheduling, Line of Balance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



vi 

 

TABLE OF CONTENTS 

 

CHAPTER No    TITLE              PAGE No 

 

ABSTRACT          v 

LIST OF TABLES         xii 

LIST OF FIGURES         xiii 

 

1 INTRODUCTION         1 

1.1  INTRODUCTION        1 

1.2. AIM          1 

1.3. OBJECTIVES         1 

1.4. METHODOLOGY        2 

1.5. LIMITATION         2 

 

2 LITERATURE STUDY        3 

2.1. A CASE STUDY: LINE OF BALANCE (LOB) METHOD   

 FOR HIGH RISE RESIDENTIAL PROJECT    5 

2.1.1.   OBJECTIVE        6 

2.1.2 SOFTWARE TOOL       6 

2.1.1. INFERENCES       7 

2.2.    SCHEDULING OF REPETITIVE CONSTRUCTION PROJECTS   

  USING GEOGRAPHIC INFORMATION SYSTEMS:     

  AN INTEGRATION OF CRITICAL PATH METHOD AND   

  LINE OF BALANCE         

2.2.1.   OBJECTIVE         

2.2.2. RESULTS        11 



vii 

 

 

 

3 LIVE CASE STUDY         13 

3.1. INTRODUCTION        13 

3.2. LINE OF BALANCE - SOFTWARE      29 

3.2.1. LINE OF BALANCE: SCHEDULE INTEGRATION  29 

3.2.2. PLANNED SCHEDULE      30 

3.2.3. EXCEL SHEET - LINE GRAPH       

  - SUPER STRUCTURE CIVIL WORKS    33 

3.2.4. EXCEL SHEET - LINE GRAPH       

  - SUPER STRUCTURE FINISHING WORKS   33 

3.3. POWERPROJECT BIM SCHEDULE     35 

3.3.1. SCHEDULE        35 

3.3.2. LINE GRAPH – REPETITIVE FLOOR CIVIL     

  WORKS & FINISHING WORKS      37 

3.3.3. LINE GRAPH – REPETITIVE FLOOR CIVIL     

  WORKS & INTERNAL FINISHING WORKS     

  – PAINTING WORK       38 

3.3.4. LINE GRAPH – REPETITIVE FLOOR CIVIL     

  WORKS & INTERNAL FINISHING WORKS     

  – FLOORING WORKS      39 

3.3.5. LINE GRAPH – REPETITIVE FLOOR CIVIL     

  WORKS & INTERNAL FINISHING WORKS     

  – JOINERIES       40 

3.3.6. LINE GRAPH – REPETITIVE FLOOR CIVIL     

  WORKS & INTERNAL FINISHING WORKS     

  – OPTIMIZED OUTPUT      41 

3.4. OPTIMIZED SCHEDULE       41 

 



viii 

 

4 CONCLUSION  

4.1. RESULTS         48 

4.2. CONCLUSION         48 

4.3. FUTURE RESEARCH        49 

 

REFERENCES 50 

 



ix 

 

LIST OF TABLES 

TABLE No.    TITLE      PAGE No. 

 2.1          Project Schedule          5 

 2.2 Gang Size results     7 

 2.3 Output of developed tool    11 

 3.1 Project Details       13 

 3.2 Block Details      22 

 3.3  Sub Structure WBS    23 

 3.4 Super Structure WBS    25 

 3.5 Finishing Works    27 

 3.6 Repetitive Activities    28 

 3.7 Actual Planned Schedule    32 

  

 

 

 

 

 



x 

 

 

LIST OF FIGURES 

FIGURE No.   TITLE      PAGE No. 

 1.1 Project Methodology       2 

 1.2 Project Limitation        2 

 2.1. Theoretical gang size Histogram      3 

 2.2  Actual gang size Histogram            3 

 2.3  Gang Size Calculations       4 

 2.4 Flow lines with Gantt chart view using VICO Control Software  6 

 2.5 Duration in Days        10 

2.6 Schedule of repetitive construction project with time constant  50 

 2.7  4D Modelling of the developed integrated construction Schedule  12 

 3.1  Project Render        13 

 3.2 Site cum Typical Plan        14 

 3.3 Typical Plan– Block A & E – Flat 1      15 

3.4  Typical plan – Block A & E – Flat 2      15 

3.5 Typical plan – Block A & E – Flat 3      16 

3.6 Typical plan– Block A & E – Flat 4      16 

3.7  Typical plan– Block B & D – Flat 1      17 

3.8  Typical plan– Block B & D – Flat 2      17 

3.9  Typical plan– Block B & D – Flat 3      18 

3.10  Typical plan– Block B & D – Flat 4      18 

3.11  Typical plan– Block C – Flat 1      19 

3.12  Typical plan– Block C – Flat 2      19 



xi 

 

3.13  Typical plan – Block C – Flat 3      20 

3.14  Typical plan – Block C – Flat 4      20 

3.15  Multipurpose hall        21 

3.16.  Block selected for Research       22 

3.17.  Software Icon         29 

3.18.  Software template figure       29 

3.19.  Sample Line of balance using Software     29 

3.20.  Line Graph – Super Structure Civil Works     33 

3.21.  Line Graph – Super Structure Finishing Works    33 

3.22.  Overall Line Graph using Excel      34 

3.23.  BIM Schedule         36 

3.24.  Powerproject BIM - Line graph –Civil works     37 

3.25.  Powerproject BIM - Line graph –Civil works &     

   finishing works        38 

3.26.  Powerproject BIM - Line graph –Civil works &     

   finishing works – Output       39 

3.27.  Powerproject BIM - Line graph –Civil works &      

  finishing works – Painting Works      40 

3.28.  Powerproject BIM - Line graph –Civil works &      

  finishing works – Flooring works      42 

3.29.  Powerproject BIM - Line graph –Civil works &      

  finishing works – Flooring works      43 

3.30.  Powerproject BIM - Line graph –Civil works &      

  finishing works – Flooring works      43 

3.31.  Actual schedule graph       45 

3.32.  Optimized schedule graph       45 

3.33.  Optimized BIM schedule       47 

 
 



2 

 

CHAPTER 1 
INTRODUCTION 

   
  
1.1 INTRODUCTION  
 
Many civil and building construction tasks are conducted on a regular basis. These 
projects are referred to as repetitive or linear projects. A major amount of the construction 
sector is made up of repetitive projects. 
 
A set of tasks is repeated in each unit throughout the duration of the job in repetitive 
construction projects. An activity must be repeated after it has been started and/or 
completed in one unit. Repetitive construction projects can be categorized into two types 
based on the direction of consecutive work along the units. 
 

• Horizontal repetitive projects 

• Vertical repetitive projects 
 

Various scheduling techniques: 
 

• Bar chart / Gantt chart  

• Networking techniques 
 Critical Path Method - CPM 
 Project Evaluation & Review Technique 
• Line of Balance (LOB)  
 

1.2 AIM 
 

The aim of this research is to do an optimal Schedule for repetitive Construction project 
using suitable planning technique. 
 
 

1.3 OBJECTIVES 
 

• To understand various methods of repetitive project scheduling. 

• To study the current practices followed for Repetitive Construction project and their 
Scheduling methods. 

• To optimize the Scheduling by reducing the Float time and Increasing the work 
continuity using suitable planning Method. 
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1.4 METHODOLOGY 
 

 
Fig 1.1 Project methodology 

 
 

1.5 LIMITATIONS 
 
 
 

 

 

 

 

 

 

 

Fig 1.2 Project Limitation 

 
The basic TRIPLE CONSTRAINTS of Project Management are  

• Time 
• Cost 
• Scope 

I limit my study to the Time planning process of Repetitive Construction Project to bring in work 
continuity keeping Cost and Scope as stable. 
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CHAPTER 2  

LITERATURE STUDY 
 

2.1.  A case study: line of balance (lob) method for high rise residential project 

The line of balance technique of project scheduling is used for work that is repetitive in 

nature, such as housing projects, urban residential development, road construction, high-

rise construction buildings, pipelines, and precast concrete production. When employing a 

series of flow line graphs to monitor a project, when a Gantt chart graph does not provide 

much detail, the LOB technique becomes easier to visualise and operate. It is critical for the 

project manager to manage the project within a certain set of constraints, ensuring that 

resources are used to their full potential. The overall goal of this research is to determine 

the entire duration necessary for a project's completion and compare it to the actual plan 

using the line of balance approach, as well as to determine the project's float and show it 

using a flow line chart for repetitive tasks. 

 

 

2.1.1. Objective 

The goal of this research is to apply the Line of Balance (LOB) method to a project with 

repeated tasks, as well as to use LOB to continuous project monitoring at each milestone. 

The effective force ratio is calculated using LOB resource allocation and resource levelling, 

which aids in resource optimization. 

VICO software is used to determine the total duration necessary for a project's completion 

and compare it to the actual plan using the line of balance method and VICO software, as 

well as to determine the float in the project and show it using a flow line chart for repetitive 

operations. 

 

 

 

 
 
 
 
 
 
 
Fig 2.1 Theoretical gang size Histogram      Fig 2.2 Actual gang size Histogram       



5 

 

 

 

 

                           Fig 2.3 Gang size Calculations 

A graph is plotted for the resource needs against the period of necessity, and this is known 

as a Resource Usage Profile or, in statistical terms, a Histogram. It's a bar graph of raw 

data that shows how the data is 
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distributed.
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Table 2.1 Project Schedule 

 

Fig 2.4 Flow lines with Gantt chart view using VICO Control Software 

 

2.1.2. Software Tool 

The Resource Usage Profile, or in statistical terms, a Histogram, is a graph that plots the 

resource requirement versus the time period of requirement. It's a raw data bar graph that 

depicts the distribution of the data. 

On the data collection reported in table 1, the line balance method (LOB) is used. The rate 

of production, or efficiency, is estimated, which aids in the drafting of the project's progress 

flow line. MIVAN formwork construction for high-rise buildings consists of a series of 

activities that are repeated. Take, for example, the rate at which an activity progress. 
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Table 2.2 Gang size results 
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2.1.2. Inference 

• The line of balance method works well for determining the rate of production for each 

activity based on crew size. 

• Increasing the number of workers boosts the project's production rate, but it also 

raises the cost. 

• The implementation of VICO Control 2009 software aids in the planning and 

visualization of activities in each site in an efficient manner. 

• The activity rate, which is determined using the line of balance formula, can be 

compared. 

• Required resources, i.e., labours, can be determined using a formula that yields 

theoretical and practical results. 
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2.2. Scheduling of repetitive construction projects using geographic information 

systems: an integration of critical path method and line of balance. 

For scheduling non-repetitive construction projects, the critical path method (CPM) is 

frequently utilized; for scheduling repetitive construction projects, the line of balance (LOB) 

is utilized. In a building project, there may be both repetitive and nonrepetitive aspects. 

CPM and LOB approaches were combined within the geographic information systems 

environment in this study to schedule repetitive and non-repetitive components of a 

construction project together. Activities of a repeated portion are scheduled using CPM, and 

distinct repetitive parts are scheduled using LOB, according to the scheduling tool. 

2.2.1. OBJECTIVE: 

The main objective of the present study was to develop the tool for scheduling of repetitive 

and non-repetitive part of a construction projects in the GIS environment which was 

accomplish through:  

Development of the tool for critical path method in the GIS environment for scheduling of 

non-repetitive part and a single unit of a repetitive construction project. 

Development of the tool for scheduling of repetitive units using the concept of line of 

balance for a repetitive construction project. • Linking of the developed repetitive schedule 

with the corresponding 3D components to develop 4D model of the execution sequence in 

GIS environment. 

Tool for non-repetitive scheduling: 

 The tool to schedule non-repetitive part and scheduling of a repetitive unit of a repetitive 

construction project has been developed using an open-source programming language 

known as python in ArcGIS. 

Tool for repetitive scheduling: 

The tool for scheduling of repetitive units of a repetitive construction project has also been 

developed using python in ArcGIS using the concept of LOB. 
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Fig 2.5 Duration in days 

 

 

 

 

Fig 2.6 Schedule of repetitive construction project with time constant 
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Table 2.3 Output of the developed tool 

 

2.2.2. RESULTS 

A sample project scheduled using the CPM methodology takes 520 days, while it takes 214 

days if the same project is scheduled using the developed tool. Furthermore, construction 

planning is not done in isolation, that is, without taking into account the surrounding 

environment of the construction project in question. The scheduling tool created in a GIS 

context takes into account the impact of the environment on the established integrated 

schedule. To generate a 4D model of a construction project's execution sequence, a link 

has been made between the activities of the generated schedule and the relevant 3D 

components in a GIS environment. This facilitates in checking logical errors, resource 

continuity, and incompleteness of the developed integrated schedule. 
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Fig 2.7 4D Modelling of the developed integrated construction Schedule 
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CHAPTER 3  

CASE STUDY 
 

3.1 INTRODUCTION 
 

The residential apartment project “Celesta” is located at Pallikaranai. The project is on 23.1 grounds 

with stilt plus five structure is strategically positioned with all essentials that can expect in an urban 

lifestyle.  

 

                                                   Table 3.1 Project details 

 

                                                          Fig 3.1 Project Render  
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3.1.1. FLOOR PLANS 

 

Fig 3.1 Site cum stilt plan 

 

Fig 3.2 Site cum typical plan 
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3.1.1.1. TYPICAL FLOOR PLAN (BLOCK A & E) 

• FLAT 1 

• 3BHK – 1550 SQFT 

 

Fig 3.3 Typical plan– Block A & E – Flat 1 

3.1.1.2. TYPICAL FLOOR PLAN (BLOCK A & E) 

• FLAT 2 

• 3BHK – 1550 SQFT 

 

Fig 3.4 Typical plan – Block A & E – Flat 2 
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3.1.1.3. TYPICAL FLOOR PLAN (BLOCK A & E) 

• FLAT 3 

• 3BHK – 1560 SQFT 

 

Fig 3.5 Typical plan – Block A & E – Flat 3 

3.1.1.4. TYPICAL FLOOR PLAN (BLOCK A & E) 

• FLAT 4 

• 3BHK – 1560 SQFT 

 

Fig 3.6 Typical plan– Block A & E – Flat 4 
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3.1.1.5. TYPICAL FLOOR PLAN (BLOCK B & D) 

• FLAT 1 

• 2BHK – 1153 SQFT 

 

Fig 3.7 Typical plan– Block B & D – Flat 1 

3.1.1.6. TYPICAL FLOOR PLAN (BLOCK B & D) 

• FLAT 2 

• 2BHK – 1155 SQFT 

 

Fig 3.8 Typical plan– Block B & D – Flat 2 
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3.1.1.7. TYPICAL FLOOR PLAN (BLOCK B & D) 

• FLAT 3 

• 2BHK – 1157 SQFT 

 

Fig 3.9 Typical plan– Block B & D – Flat 3 

3.1.1.8. TYPICAL FLOOR PLAN (BLOCK B & D) 

• FLAT 4 

• 2BHK – 1156 SQFT 

 

Fig 3.10 Typical plan– Block B & D – Flat 4 
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3.1.1.9. TYPICAL FLOOR PLAN (BLOCK C) 

• FLAT 1 

• 3BHK – 1318 SQFT 

 

Fig 3.11 Typical plan– Block C – Flat 1 

3.1.1.10. TYPICAL FLOOR PLAN (BLOCK C) 

• FLAT 2 

• 3BHK – 1325 SQFT 

 

Fig 3.12 Typical plan– Block C – Flat 2 
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3.1.1.11. TYPICAL FLOOR PLAN (BLOCK C) 

• FLAT 3 

• 3BHK – 1325 SQFT 

 

Fig 3.13 Typical plan – Block C – Flat 3 

3.1.1.12. TYPICAL FLOOR PLAN (BLOCK C) 

• FLAT 4 

• 3BHK – 1325 SQFT 

 

Fig 3.14 Typical plan – Block C – Flat 4 
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3.1.1.13. MULTIPURPOSE HALL / CLUB HOUSE PLAN 

 

 

 

 

Fig 3.15 Multipurpose hall 
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3.1.2. Scope selection 

 

 

 

 

 

 

 

 

 

 

Fig 3.16. Block selected for Research 

 

 

Table 3.2 Block details 

 

3.1.3. Work breakdown structure 

• SUB STRUCTURE 

• SUPER STRUCTURE 

• INTERNAL FINISH 

20 



24 

 

 

 

Table 3.3 Sub Structure WBS 
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            ThirdFloor 

               RCC for Column 

               Formwork for Roof Slab 

               Rein. Work for Roof Slab 

               Laying of Conduits. Inserts 

               RCC for Roof Slab 

               Deshuttering 
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            Fourth floor 

               RCC for Column 

               Formwork for Roof Slab 

               Rein. Work for Roof Slab 

               Laying of Conduits. Inserts 

               RCC for Roof Slab 

               Deshuttering 

            Fifth floor 

               RCC for Column 

               Formwork for Roof Slab 

               Rein. Work for Roof Slab 

               Laying of Conduits. Inserts 

               RCC for Roof Slab 

               Deshuttering 

            Terrace Floor 

               RCC for Column for OHT / Head room 

               OHT BASE SLAB 

               OHT RCC WALLS 

               OHT COVER SLAB 

               HEAD ROOM ROOF SLAB 

 

 

                                    Table 3.4 Super structure WBS 
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Table 3.5 Finishing Works WBS 
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REPETITIVE WORKS FROM WBS 

 

TYPICAL ACTIVITIES – 5 Floors 

Super Structure 

               RCC for Column 

               Formwork for Roof Slab 

               Rein. Work for Roof Slab 

               Laying of Conduits. Inserts 

               RCC for Roof Slab  

               Deshuttering 

                                         INTERNAL FINISHES 

                  Brick work including lintel & loft 

                  Electrical wall chasing, Pipe & box fixing 

                  Ceiling & Internal Plastering 

                  Joineries by others 

                  Flooring including toilets 

                  Internal Painting 

 

Table 3.6 Repetitive Activities 
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3.2. LINE OF BALANCE: SOFTWARE 

 

              Fig 3.17. Software Icon 

• Powerproject is one of the project management software solutions for construction. 

• Powerproject BIM is an integrated module for Powerproject which enables you to 

easily link the tasks in your project plan with 3D model components for 4D 

planning in one application. This makes it helpful for tendering and progress 

monitoring. 

3.2.1. LINE OF BALANCE: Schedule Integration 

 

Fig 3.18. Software template figure 

 

Fig 3.19. Sample Line of balance using Software 
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3.2.2. PLANNED SCHEDULE 
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Table 3.7 Actual Planned Schedule 
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3.2.3. Excel sheet - line graph - super structure civil works 

 

Fig 3.20. Line Graph – Super Structure Civil Works 

3.2.4. Line graph - finishing works 

 

Fig 3.21. Line Graph – Super Structure Finishing Works 
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Fig 3.22. Overall Line Graph using Excel 
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3.3. Powerproject – BIM 

3.3.1. Schedule 

 

Fig 3.10. BIM Schedule  
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Fig 3.23. BIM Schedule  
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                 Fig 3.24. Powerproject BIM - Line graph –Civil works  
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3.3.2. Line graph – repetitive floor civil works & finishing works  

 

       Fig 3.25. Powerproject BIM - Line graph –Civil works & finishing works  
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3.3.3. Line graph – repetitive floor civil works & internal finishing works  

 

        Fig 3.26. Powerproject BIM - Line graph –Civil works & finishing works - Output 
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3.3.5. Line graph – repetitive floor civil works & internal finishing works – painting 

work 

 

 

Fig 3.27. Powerproject BIM - Line graph –Civil works & finishing works – Painting Works 

 

• Finish Time retaining the same, Buffer zone has been eliminated and work continuity 

has been improvised. 

• This helps the Internal painting crew to have continuous works without any lag or 

time gap. 
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3.3.6. Line graph – repetitive floor civil works & internal finishing works – flooring     

work 

 

 

 

Fig 3.28. Powerproject BIM - Line graph –Civil works & finishing works – Flooring works 
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3.3.7. Line graph – repetitive floor civil works & internal finishing works – joineries 

 

 

 

 

Fig 3.29. Powerproject BIM - Line graph –Civil works & finishing works – Flooring works 

11 



44 

 

 

 

Fig 3.30. Powerproject BIM - Line graph –Civil works & finishing works – Flooring works 

 

• Finish Time retaining the same, Buffer zone has been eliminated. 

• The problem here is that flooring and joinery work gets intersected. 

3.3.8. Line graph – repetitive floor civil works & internal finishing works – 

optimized output 
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3.3.9. Line graph – repetitive floor civil works & internal finishing works – overall 

output 

 

 

Fig 3.31. Actual schedule graph 

 

 

Fig 3.32. Optimized schedule graph 
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3.4. OPTIMIZED SCHEDULE: 

 

Fig 3.33. Optimized BIM schedule  
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Fig 3.34. Optimized BIM schedule  
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CHAPTER 4  

CONCLUSION 
4.1. RESULTS 

• For the finishing works keeping the finish time same, the work flow continuity has 

been optimized. By this the labor crew work is also optimized correspondingly.  

• Line of balance method is effective in finding out FLOWLINE of the Tasks and 

activities. 

• Implementation of Elecosoft PowerProject BIM software helps is planning and 

visualizing in effective way in planning and scheduling of activities in each location. 

4.2. CONCLUSION 

• In this research, the objective is to study and implement the LOB method and 

Elecosoft Powerproject BIM tool for the calculations of total project duration of 

Midrise residential building.  

• According to the result the better optimization for the scheduling of project is been 

done from LOB and Powerproject BIM tool for the calculation of flow line of project 

progress.  

• LOB method and Powerproject BIM tool are a graphical representation of repetitive 

activities where project manager can analyze the flowline by which project manager 

can take suitable action over progress. 

4.3. FUTURE RESEARCH 

Analysis on 

•  Locations  

•  Task continuity 

•  Visualizing dependencies 

•  Optimization of program 

•  Movement of crews 

•  Production rate 
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