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Abstract— The construction industry has very low 

productivity as compare to other industries since many years 

even after the use of new technologies and new techniques 

use in construction. Lean concept is very popular in 

manufacturing industries to improve productivity by smooth 

work flow and minimize the waste. The application of this 

lean concept will introduce a work approach that practices the 

best implementation in construction procedure and process.  

In this Research, to check the Current Scenario of Lean 

Application in Construction industry by survey. A residential 

construction site has been taken to collected data and 

analyzed by using 5’s tools to find out its efficiencies.  
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I. INTRODUCTION 

A Lean construction is a “way to design production systems 

to minimize waste of materials, time, and effort in order to 

generate the maximum possible amount of value," here waste 

is different from pure construction waste. Designing a 

production system to achieve the stated ends is only possible 

through the collaboration of all project participants (Owner, 

Architect/Engineer, contractors, Facility Managers, End-

user) at every stage of the project. 

Lean Construction is believed to be particularly 

useful on complex, uncertain and quick projects. There are 

substantial researches that have been focused on Lean 

Construction theory. Some of the lean principles that are 

related to the construction industry are such improvements as 

the construction planning process, eliminating waste, 

construction supply chain, and downstream performance. 

Lean construction aims to reduce the waste caused by 

unpredictable workflow. 

The construction industry has very low productivity 

as compare to other industries since many years even after the 

use of new technologies and new techniques use in 

construction. 

The term LEAN is a tradition of continuous progress 

practiced at every level of the organization and by every team. 

Lean concept is very popular in manufacturing 

industries to improve productivity by smooth work flow and 

minimize the waste. That can be traced to Toyota Production 

System (TPS), with its focus on the reduction and elimination 

of waste. So, applying lean technique on construction project 

will result in reduction of waste and smooth work flow. 

So, use of 5’S lean tool on construction project has 

been help in finding out Efficiency of on Going Residential 

Construction Projects. And by which Only RCC Work and 

Brick Masonry work has been considered for finding out the 

efficiency. 

A. Objective of Study 

The following are the objective of this paper: 

1) To Check the Current Scenario of Lean Application in 

Construction industry. 

2) To find out efficiency of Construction Project Using 

Lean tool. 

3) Providing Suggested Recommendations to Local 

Authority for the efficient improvement of Future 

Projects. 

B. Problem Statement 

1) Indian Construction Industry lack knowledge of 

implementing Lean Philosophy thereby considerable 

wastes are generated. 

2) There is no better option available to eliminate process 

wastes and increase the work efficiency. 

3) A level of expertise is necessary to evolve more in Profits 

from the projects. 

4) Reduction of waste and better workflow is prominent in 

any profit maximization theory. 

5) If there is a break in the chain, lean cannot work there. 

6) Management has various goals and agendas and 

therefore they avoid using alternatives for improvement. 

7) The 5S, potential lean construction tool selected to 

different criteria is to be applying for performance 

improvement of residential construction projects. 

II. RESEARCH METHODOLOGY 

5S is a philosophy and a way of organizing and managing the 

workspace and work flow with the intent to improve 

efficiency by eliminating waste, improving flow and reducing 

process unreasonableness. 

5S is a method of creating a self-sustaining culture 

which perpetuates a neat, clean, efficient workplace; a 

method for removing all excess materials and tools from the 

workplace and organizing the required items such that they 

are easy to find, use, and maintain. 

 
Fig. 1: The 5S System 

In this paper focused on 5S rating system, which 

make us able to understand the improvement criteria for 

particular S of 5S system. Here we give total rating of 25 

score, which is divided in five equal parts for each S of 5S 

system. We give highest 5 marks to each S. After that we will 

make a graph which will make us able to understand the 

efficiency and make able to do better improvement. The 

detail and calculation of each S is given bellow. 



To Identify Efficiency of Lean Construction using 5’S Tools in Residential Projects 

 (IJSRD/Vol. 6/Issue 02/2018/511) 

 

 All rights reserved by www.ijsrd.com 1861 

A. S1 Sort (Seiri) 

Sort is the first S in 5S system, which is basically deal with 

the separate tools and equipment required, materials, and 

instructions from those that are not needed. Remove 

everything that is not necessary from the work-area. For 

calculation of sort rating, we allot 5 criterion regions for sort 

arrangement, and decide that the sub system should achieve 

minimum 3 marks out of 5 because it tends us to define that 

the system will be in issue when it is above 50% active.      

Following are the sort rating criterion. 

1) Material availability: 

Give 1 mark if material is fully available or give 0 marks if 

material is not fully available. 

2) Defective goods: 

If there are X items which contains Y items as defective 

Then the marks will be 

Fraction of fine goods = [1- {Y/X}] 

3) Operating condition of equipment: 

Operating condition is an important aspect for the      

arrangement of material and tools, because without the 

comfort of operator the best process arrangement also has 

zero value. Give 1 mark if operating condition is under 

control and give 0 marks if operating condition is not under 

control. 

4) Relative information: 

Relative information about working condition, process 

guidelines, tools information, material information etc., is 

also important for Sort rating. Give 1 mark for full 

information and give 0 marks for partial information. 

5) Elimination of waste: 

Elimination of waste is also an important aspect for Sort 

rating. Let total N no of waste are listed but only M were 

eliminated the marks of elimination process will be 

Fraction of waste elimination = [1- {M/N}] 

Now add all five marks and get total rating of Sort 

out of 5. If the Sort system will get less than 3 marks then do 

the arrangement again because if it is got below 3 marks it 

means it has very poor condition of analysis. 

B. S2 Set in order (Seiton) 

Set in order is second S of 5S system which deals with the 

proper arrangement of material and equipment. Sort and 

organize all tools, equipment, files, data, material, and 

resources for quick, easy location, and use. Label all storage 

locations, tools, and equipment. The main objectives of 

Seiton are forming a regular workplace, avoiding time loss 

while searching the material and mistake proofing work. 

Following are the Seiton rating criterion. 

1) Sequence rating: 

Let there are A no. of material and tools are in proper 

sequence and B no of material and tools are not in proper 

sequence. Then sequence rating will be 

Fraction of proper sequence = [1- {B/A}] 

2) Material arrangement rating: 

This criterion basically deals with the providing of raw 

material and accessories for the particular operation.  Let D 

be the lack of material and C be the total material required, 

then 

Fraction of material available = [1-{D/C}] 

3) Equipment arrangement rating: 

These criteria show the consistency if the system about 

providing service for proper fulfilment of equipment 

requirement. Let P be the no. of equipment in working 

condition and Q be the total no. of equipment is required. 

Fraction of consistency to tool arrangement: [1-{P/Q}] 

4) Material and equipment arrangement consistency: 

The aim of this consistency is “every time perfect 

arrangement”. Let U be the fail arrangement and V be the 

total no. of arrangement. 

Fraction of consistency: [1-{U/V}] 

5) Working efficiency of Seiton system: 

Working efficiency = working time for process / Total time 

allotted for process 

Now do sum of all the above five criteria and note it as the 

rate of the Seiton system. This rate should have minimum 

value of 3 points, if not then system will set again or need 

analysis again. 

C. S3 Shine (Seiso) 

In order to realize effective tasks, it is essential to create a 

clean and regular working and living environment. This is     

because dust, dirt and wastes are the source of untidiness, 

indiscipline, inefficiency. We can handle cleaning practices 

by two approaches: “general cleaning of workplace” and 

“machine, hardware and tool cleanliness”. Seiso process 

indicates the “Renovation of the work place”. 

1) Is the equipment clean or not: 

If the equipment is clean then give 1 point and if not then give 

0 point 

2) Process path clean: 

If the path of process is clean then allot 1 point and if not give 

0 point. 

3) Proper environment for working condition: 

Working environment include the ergonomics of the worker 

like proper souse of light and air, which makes the worker 

continuously fresh and energetic and make him stay away 

from errors during operation. Working condition rating will 

be Let J for favorable condition and I for unfavorable 

condition. 

Fraction of environment: [1-{I/J}] 

4) Cleaning consistency: 

Let E be the total no. of cleaning required and F be the 

cleaning not done say inconsistency. So, consistency rate will 

be 

Fraction of consistency = [1-{F/E}] 

5) Work: 

Let K be the total no. of work complete and L be the total no 

of work not complete. 

Fraction of work: [1-{L/K}] 

After adding all the above five criteria the rate of 

Seiso system can be recorded. This rate should have 

minimum value of 3 points, if not then system will set again 

or need analysis again. 

D. S4 Standardize (Seiketsu) 

Seiketsu is generally means for make a peak standard which 

should be achieve by the construction process practice. 

Standard should be communicative and easy to understand. 

Seiketsu rating will be found by calculating the average of 
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previous three S, because standard of any system will rise and 

fall by mean rate depending factors. 

𝑆𝑒𝑖𝑘𝑒𝑡𝑠𝑢 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑖𝑧𝑒 𝑟𝑎𝑡𝑖𝑛𝑔 = 

𝑆𝑖𝑒𝑟𝑖𝑟𝑎𝑡𝑖𝑛𝑔 + 𝑆𝑒𝑖𝑎𝑡𝑜𝑛𝑟𝑎𝑡𝑖𝑛𝑔 + 𝑆𝑒𝑖𝑠𝑜𝑟𝑎𝑡𝑖𝑛𝑔……….(1.1) 

3 

E. Sustain (Shitsuke) 

Shitsuke (Sustain) is the last S of the 5S system which is deal 

with the regularity of maintaining the standard of the 

organization for the particular process, which is only done by 

regular practices. 

Shitsuke rating will be depending on the previous 

four S because without that the regularity will not maintain. 

Therefore, Shitsuke rate will be the average of previous four 

S ratings. 

𝑆ℎ𝑖𝑡𝑠𝑢𝑘𝑒 𝑆𝑢𝑠𝑡𝑎𝑖𝑛 𝑟𝑎𝑡𝑖𝑛𝑔 = 𝑆𝑖𝑒𝑟𝑖𝑟𝑎𝑡𝑖𝑛𝑔 + 𝑆𝑒𝑖𝑎𝑡𝑜𝑛𝑟𝑎𝑡𝑖𝑛𝑔 

+ 𝑆𝑒𝑜𝑠𝑜 𝑟𝑎𝑡𝑖𝑛𝑔 + 𝑆𝑒𝑖𝑠𝑢𝑘𝑒𝑟𝑎𝑡𝑖𝑛𝑔 

4 

….(1.2) 

After the calculation of this rating of 5S, efficiency 

is calculated at the end of week. 

III. CASE STUDY 

 
Fig. 2: Current Scenario of Lean Application in 

Construction industry by survey 

An 8-residential construction site has been taken for 

case study to find out the efficiency of construction work 

without applying 5S tools. 

Sr no Site name 

1 

Construction of 1088 EWS-‖ residential flats 

including all internal infrastructure services & 

site development work 

2 PRAYOSHA exotica 

3 Green city gold 

4 Celestial Dream 

5 Garden valley 

6 Orbit 2 

7 Swastika Green 

8 Krishna 

Table 1: Site Summary 

Data has been collected from different construction 

sites and analyzed by 5S tool criteria. 

Site no Efficiency in % 

1 66.64% 

2 62.84% 

3 52.36% 

4 67.76% 

5 55.24% 

6 75.20% 

7 50.64% 

8 55.04% 

Table 2: Result (% Efficiency) 

 
Fig. 3: Efficiency in % 

IV. CONCLUSION 

As per analysis, it is found out that the current scenario of 

lean construction is less. After analyzing 8 sites, 4 sites are 

under 60% of efficiency. We gave recommended suggestions 

to use 5s tool for improving efficiency in future project work. 
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