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Abstract:

It is observed that every construction project is unable to perform as per planned objectives as it faces
variances in terms of cost, time, quality, safety, specifications, liable to various constraints pertaining to it.
Conventional Scheduling techniques that uses push approach has to perform each activity right, the first time-
every time in order to make the forthcoming activities follow the schedule. In this study we have introduced
Pull Scheduling approach to overcome the delays resulting from wastes in a real estate project. Waste's typical
cost as Construction businesses have started using Lean Construction to reduce waste and boost productivity.
The proportion of project costs that do not include performance costs ranges from 5.38% to 14.70%. In order
to implement lean concepts, which place a strong emphasis on waste minimization and efficiency
improvement, building sites in India must first detect waste and its underlying causes. Lean Scheduling (LS)
was employed to address efficiency and waste problems and to adapt to the challenges of the construction
industry as a future project management philosophy. A comprehensive literature review is carried out to
determine real time issues faced in real estate industry using a pilot questionnaire survey and overcoming
those challenges using lean tools. Finally, a method for choosing the most fitting lean resources by pull
scheduling was suggested. The key contribution of this study is to reinforce the decision-making capacity of

the builders in their choice of the most suitable construction-coordinated method on real estate project.

Keywords: Lean Construction Techniques, Pull Scheduling, Just-In-Time, Indian Real Estate Industry, Lean
Thinking, Lean Concepts, Value stream mapping, Construction waste.
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Introduction

Background information for the research is provided in this portion of the thesis. The first chapter examines
the challenge of controlling contractual delays in the construction industry as well as the problem of timetable
predictability. The rationale then explains the motivation for the study. The purpose, goals, and restrictions
are then discussed. Before the introduction is concluded with a presentation of the thesis's content, the

research plan is offered.

In this research, stable workflow on a construction site is improved using lean concepts. The real estate
industry is crucial to India's economy, contributing between 6 and 8% of GDP now and 13% by 2025,
according to projections. By 2030, it is expected that the Indian real estate industry would have grown to $1
trillion, placing it third worldwide. It presently employs more than 50 million people, making it the third

largest employer in the country (after agricultural and industrial).

The effect of the COVID pandemic has dealt a powerful blow to the rate of real estate recovery on a variety
of counts. This high-powered panel discussion with leading industry experts would concentrate primarily on

real estate sales and marketing at the present time.

With the ultimate goal of achieving on-time project delivery, the study conducted here aims to provide project
management of real estate development projects with a more streamlined process of work coordination than

the conventional critical path method (CPM) approach and the more contemporary LPS approach.

This guide offers a summary of the key Lean tools and practices that have been shown to provide real benefits
for construction project success and delivery. For each instrument, it is not an exhaustive, step-by-step
manual with comprehensive instructions. Instead to explain what it is, where and when to implement it and

the associated advantages, each instrument is incorporated and adequate detail is given.

To help solve a particular problem or to make an upgrade, any of the methods from this guide can be used
independently. However, once they are used as part of a lean end-to-end project management plan and

improvement framework for construction firms to utilize their resources to its full value.

Lean Theory is centred on the ideas of lean manufacturing. Henry Ford first introduced the assembly line
idea, which completely changed the auto manufacturing sector. developed by Toyota. Ohno pioneered the
ideas of lean production management. In addition to researching ways to alter "muda,” Taiichi Ohno, the
founder of the Toyota Manufacturing Company, has been concentrating on expanding the narrow focus of

craft production to include the whole production industry.
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Lean Construction (LC) is an alternative method of project management since it establishes clear objectives
for the execution phase. It concurrently creates goods and systems in order to maximize customer
performance at the project level, and it exercises output control across the whole product life cycle, from
conception through manufacturing. Abdul-Razek claims that the LC's key concept is to minimize or remove
waste, which is expressed by non-worthy added activity, and boost value added activity quality. LC include
just-in-time procedures, pull-led scheduling, decrease in job uncertainty efficiency, changes in flow
flexibility, waste avoidance, organizational simplifying and incorporating benchmarking. Proof from the
application of lean thinking has demonstrated that the use of lean concepts in building has proved multiple
benefits. These advantages include improving efficiency, improving reliability, and improving consistency,
improving customer service, improved predictability, shortening timelines, minimizing duplication, lower

cost, improving construction build-ability, and improving safety.
Criteria for Evaluation of Project Success

Through effective scheduling and its tracking project can be completed on time within budgeted cost. Project
success depends on various criteria and main criteria are listed below.

There are six criteria to evaluate project success.

1. Time performance: Project completed within estimated time is considered as successful project

2. Cost performance: Project completed within estimated cost of construction is considered as successful
project.

3. Safety: A project is deemed successful if it respects the health and safety rights of any involved
workers and offers safe working conditions.

4. Quality performance: If a project meets or surpasses the established criteria of workmanship and
quality in every regard and proves client pleasure, it is considered successful.

5. Satisfaction of stakeholders: A project is regarded as successful if it satisfies the objectives of its
stakeholders.

6. Fewest conflicts possible: A project is considered successful if it is completed with no or few disputes

during the project's life cycle.
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Critical Literature Review

The critical literature review in this chapter is split into two sections that should be as follows.

1. Real Estate Scenario of India
The literature review on the real estate scenario of India are as follows:

Ramaswamy and Satyanarayana et al., (2009) formulated Indian technique for quantifying waste Sites of
Building. Waste has been categorized into Equipment, low standard, labor and machinery with inefficiency.
The inefficiency of the workforce and the Furthermore, equipment was listed as waiting, idle, Transport,
excess manufacturing, and excess processing Movement. Movement. With the exception of performance-
related costs, the average cost of waste as a percentage of project costs ranged from 5.38% to 14.70%. of the
building projects examined.[33]

In Real Estate the Sub Sectors are:

1. Public Area Development primarily focuses on citywide infrastructure upgrades. This may help us
create markets, rehabilitate waterways, build out infrastructure for recreation and sport, etc. The
creation of public spaces is a key area of concentration for the Government of India's Smart Cities
Mission, which intends to create 100 smart cities.

2. Given the size of India's metropolitan population and the growing middle class, residential real estate
is a significant demand generator. The government has also created the Housing for All Scheme with
the aim of constructing 20 million affordable houses by 2022 to fulfil the housing requirements of
the lower classes.

3. With the advent of Real Estate Investment Trusts, the commercial real estate market in India has
become one of the most efficiently structured sectors in the Asia-Pacific region (REITSs). Government
programmes like Make in India and other changes like the implementation of the Real Estate
Regulatory Authority (RERA) and GST have significantly strengthened the industry.

4. The State Industrial Development Corporation or another relevant government body or statutory
authority often promotes industrial parks or zones. These parks and zones serve as important
industrial production centers and, depending on the park type, may be segmented into certain sectors.

Typically, the government provides the common infrastructure for these parks.
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The percentage of opportunities in real estate projects in India is shown in Figure 2.1.

Percentage of Opportunities in Real Estate Projects

2.30%

p

35.10%

46.20%

® Commercial Real Estate
m Public Space Development
® Residential Real Estate (excl. Affordable Housing)

m Industry Related Parks / Zones

Figure 2.1: Percentage of Opportunities in Real Estate Projects

(Source: https://indiainvestmentgrid.gov.in)

Mode of Implementation 373 on EPC 71 PPP 86 Other. Ownership of Real Estate Projects in Government
is around 26347 Cr Worth. And in Private 34770 Cr Worth. In Year 2020.

On EPC Mode 39794.59 Cr. Worth 7534.04 Cr. Worth PPP 5836.72 Cr. Worth Others in this Year 2020.
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The percentage of cost in real estate projects in India is shown in Figure 2.2.

Percentage of Cost for Real Estate Projects
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Figure 2.2: Percentage of Cost for Real Estate Projects

(Source: https://indiainvestmentgrid.gov.in)

2. Lean Construction Management
These are the key findings from the literature review on Lean construction management:

Verutti, Josselyn. (2019) “Best Practices for Lean Scheduling and Coordination in Commercial
Construction”, In order to identify some of the best practise for quality information flow, Lean Principles,
general scheduling, pull planning, and implementation of lean construction in a company, this project dissects
the Last Planner System, one of the key components of lean scheduling and coordination, using a case study

with a prominent commercial general contractor in the California Bay Area. [51]

Jadhav, Sonali A., and D. I. Mittapuli. (2018) “Application of Lean Construction in Commercial
Building. ”, As demonstrated by a block-making scenario in Hinjawadi Area of Pune District, Maharashtra,

the advantages of employing lean construction are as follows :

e Strength: Using the new block design and 20 MM aggregate in the new block design helped to
increase the block’s strength from 5.2 MPa to 5.8 MPa.
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e Cost: After using the new block design, the price per block has decreased by one rupee. The usage of

20 MM aggregate is to blame, and as a result, the cement content has decreased. The previous block

costs Rs. 19.5 in materials, whereas the new block costs Rs. 16.05.

e Waste: The durability of the block's exterior age is the primary factor in changing the old design. The

exterior age is not stable in the previous design since it is just 30 MM X 170 MM in size. In the

revised design, the 30 MM width is increased to 50 MM, allowing for the use of 20 MM aggregate

while still giving the block stability. [15]

George et al.,, (2016) “IMPLEMENTING LEAN CONSTRUCTION EFFECTIVELY IN A YEAR IN A
CONSTRUCTION”, The administration of manufacturing, quality, safety, and customisation were all

integrated. As a result of better service control, both internal and external clients are more confident in the

project's success.

There was greater contact among employees as a result of having access to all of the team's data in a single

database and the ability to perform quick analyses, which exposed their demands and provided answers to

work-related issues. [10]

Table 2.1: Implemented Lean Practices [10]

Lean Practice Decision making

Implemented tool and practice

Production Execution sequence definition

System Design

A network of activity-to-activity linkages

in priority

A review of workflows

Balance line for the apartment building

Execution strategy explanation

Project's line of balance (long term plan)

Defining the production
resources' capacity

Spreadsheet  showing  manufacturing

resources' capacity

Last Planner

System
Look ahead (roll over) planning

12 weeks ahead planning

List of constraints

IRR (Index of Relative Constraints)

Commitment planning

Advanced Weekly Work Plan
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Standing meeting

Causes for remonstrance.

Percentage of Plan Completion (PPC)

Percentage of Plan Completed with
Quality (PPCQ)

Percentage of Plan Completed with Safety
(PPCS)

Visual

Management on construction site

Location of temporary facilities | Magnetic Post It Board at construction site

Transparency of information | Issue register Board in site office with PPC

about team competence.

Transparency of information | Line of Balance and Look ahead plan and

from drawings. Schedule Sheet on site.
Look Ahead Plan Quadity Index Hedjunka System Andon Brst struck Next Steps
May X 2007 ,\.."." 2012 J Nov 1) 2013 - parch. 5 201
ggvg_'ng{_Q’}Q lmiy“l.w’n‘ Cuw"ﬁ‘,’ﬁ“—‘ﬁ Cootrol Physical Flow BIM 4D
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First Lean Contact §a'g!t Index Comun Asea LOB
Warch. 22.2012 g TR Feb 27201
13 Lean Trainings 4 Lean Trainings
45 Weekly Moetings 15 Weekly Meetings

Figure 2.3: timeline of implementations along the year [10]

Lean Construction Institute (2013) “Last Planner ® System.” The Last Planner System encourages

dialogue between trade foremen and project management at the proper levels of detail and prior to the

emergence of pressing problems. These discussions raise the likelihood that work will go dependably and

acknowledge the importance of peer pressure and interpersonal interactions in the process. [1]
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Using Just-In-Time (JIT) delivery, value stream mapping (VSM), and pull planning, among other lean

construction concepts, LPS is a planning, monitoring, and control system.

Start off by planning and exeouting rext week's work (get
really good at this first)

Foours o TR promices. (oormmibments) made withan the procd tion
Teams

Lisbésn 1o the Last Plawners. themmebees; imaobee them: empowe
e [the homerun). The mood of the team & mone mporant than
e tooks used

St the expeclation that there wall be falres along the way, and
prepans 1o think about what's after that, and resst the uwnge to
reqress (don't give uph

Lok Towrwaand ‘o identily and resolve conSirants &5 8 team

1 Collaboratively plan the work wusang Pull Plarnning.

Fooaus on identifying and solving root causes of viariance,

el s | [ losae 1o M vk ke
Make sure that eserything is connected to the Miesiones PO PRIy S FRRERIEY. B LAy O TN Wk T3

Buald “POCA" ko sy thing your biam does.

Figure 2.4: Implementing LPS [1]

Sacks, R., et al., (2007) “Lean Management Model for Construction of High-Rise.” The conventional
construction planning approach of working your way up from floor to floor fails when clients make choices
in an arbitrary order. Due to the lengthy cycle periods for delivering finished units and therefore large levels
of work in progress, the developer, contractor, subcontractors, and clients are frequently unhappy with the
process. As a result of applying lean construction ideas to this problem, pull scheduling, reduced batch sizes,
and some degree of multi-skilling have all been introduced into the management model. The key advantages
anticipated include a better capacity to supply personalised residences, increased cash flow, and shortened

cycle times for delivering units. [39]

Aditi Javdekar et. al., (2007) “4 Case Study on Applying Lean Construction to Concrete Construction
Projects.” Lean construction was studied, both at the operation and project levels, and its use in concrete
construction projects. Real-world concrete building projects were studied in partnership with a concrete

contractor, and issue areas causing delays and other wastes were found. [40]

Raghavan, N. et al., (2014) “IMPLEMENTING LEAN CONCEPTS ON INDIAN CONSTRUCTION SITES :
ORGANISATIONAL ASPECTS AND LESSONS”, IIT Madras, had started a meticulously planned
programme for teaching and implementing with classroom and webinar-based instruction, reporting in preset
forms, monitoring via site visits, and periodic evaluations, lean construction principles are applied to nine
sample projects with a range of features. Sites were urged to implement a number of additional Lean

technologies alongside the LPS, with tight faculty support. [34]
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Tiwari, Saurabh, and Partha Sarathy. (2012) “PULL PLANNING AS A MECHANISM TO DELIVER
CONSTRUCTION DESIGN.” The project team was able to create a work plan by using the pull planning
approach, which helped them reach their ultimate objective of presenting a constructible set of design
drawings to the permitting agency on time. [50]

Pull Planning Shortfalls:

1. In order to create the collaborative environment required for this form of project delivery, the owner is
essential.

2. Maintain discipline and follow the pull strategy at all times. Only if production work is being created from
the plan does it provide value.

Remon Fayek et. al., (2013) “Applying Lean Thinking in Construction and Performance Improvement.”
The Last Planner System technique showed that it may enhance construction management procedures in a
variety of ways, making it a major and increasingly popular application of lean construction concepts and
methods. [2]

LEAN PRODUCTHIN
TECHNIQUES

Kasban S¥ystem
-Producnon Leveling
-Tovota Venficahon of
Asverubly Lime (TVAL)

N

LPS

High Rednee Hednce

LEAN CONSTRUC TION Highly Preductable
TECHNIQUE — e

poC WORK FLOW I TIME COST
Pull Activaties R —
“Orphmmze Resources T T
-lncrease Work Flow Waste Elimination

{Lean Concept)

Figure 2.5. How Last Planner System achieves lean concept. [2]

Usama, Hamed et. al., (2013) “Implementation of Lean Construction Techniques for Minimizing the Risks Effect
on Project Construction Time.” Lean construction is applied in this study's execution of an industrial project in
Egypt using the most recent planner system. Two metrics are used to assess the effects of implementing new

technology: percent expected time-overrun (PET) and percent plan completed (PC) (PPC).14]
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Risk factors identification at Master schedule ”
project start What should be done N1
—— i

Identification of probabilities and Three weeks look ahead
impacts of identified risk factors hat be don

I 1

applying a model for time Weekly work plan
overrun quantification What will be dene)

|
(PE) (What hasbeen don

I Project ends on time with minimum risks |

Master schedule Modification

of identified risk every three weeks

Identification of probabilities and impacts

Figure 2.6. The suggested research methodology's steps.[14]

R. Jayanthi et. al., (2014) “Barriers to Implementation of Lean Principles in Construction Industry.” The
following have been recognised as the primary obstacles to using Lean principles in Indian real estate &

construction industry:
Lack of awareness of the necessity to use lean construction
Uncertainty in the supply chain
The tendency to apply traditional management
Issues with culture and human attitudes (Mindset issues)
Lack of commitment from top management
Non-participation of management style for workforce [3]

M. Talat Birgonul et. al.,, (2017) “A Construction Delay Analysis Approach Based on Lean Principles.”
Suggesting delay analysis methodology and delay register example that can be referred for future work for

risk management against delay. [4]
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Table 2.2. Delay register example [4]

¢  Delay Item Delay Cause Delay  Responsible Strategies for Similar
Amount Party Delays
Slow work Inadequale $days Contractor Resource increase
progress resources
2 Suspension ol Default of piling 12 days Contractor Changing the
piling works subcontractor prequalification crileria
for subcontractors
5 Prevenlion ol Expropriation 5 days Owner Completion of
sile usage problems for the expropriation prior o
i1st and 32nd tower start of works
I Administrative Delay in getting 8 days Third Party Establishing better

disturbance permission from the u'i.:!i.vn»hi]l\ with local
local electricity authorilies

authority

Srinivas, K. (2020) “Lean Construction in a Real Estate Project - A Case Study.” In this project, a
building's cost is estimated according to the project's parameters, and the traditional methods are contrasted
with lean construction methods, which can reduce costs while significantly improving quality with a focus
on customer satisfaction. Without altering the specs, it has been found that lean construction may cut the
project's overall cost by 6.91%. Concrete for footings and columns, stone dust, and reinforcing steel all have
different amounts that have led to cost increases. Continual development made it possible to complete the

project with greater client satisfaction. [42]

Raol, Parthrajsinh H et. al.,, (2021) “Integration of BIM with Lean Principles in Indian Construction
Industry.” The upcoming month's tasks were taken from the timetable and worked on in zones, such as
column, slab, beam, and so on. The beginning stages of all three zones had significant obstacles, which led
to significant weekly planning. BIM and lean services like 4D simulation along In order to decrease change
orders and RFIs and provide more value to the client, Look Ahead planning was implemented. This included
Quantity Take Off, Clash detection during look-ahead, and Weekly Work Planning. [35]

Patel Dhruv et. al., (2021) “APPLICATION OF LEAN TOOLS IN CONSTRUCTION OF REAL ESTATE
PROJECT.” The Last Planner System is employed for Lean Construction Implementation because it satisfies

the majority of the objectives in the work supplied from the literature. [31]
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Table 2.3. Comparison of various LCTs [31]

LIV[OJF[S[F[&] K J K P | B | V| P T |H BENCH STAND
Lean Tools P|I|M|H|R|S|S|S]| A [ A R |1 S| U QS MARK  ARD-
s M S Q [LE] N LT | E| MM |L|m|m IZATIO
s |G| B L L N
Objectives MilA A [l
A N N|B

Reduce Planning B |
Variabilities v | " ¥ | " e b "
Reduce Design
Variabilities v b %
Reduce Process A 2 A 72 2 A A28 2 A A A N
Variabilities | | [ | | |
Maintaining material Flow v v | v v v v
Continues Improvements v v v | v A4
Better Visualization v v v |V v v
Customer Focus v ‘ v v VAR 4 R4
Improving Workflow v i Y| v v v VI v
Defect analysis and 7 | . | 7 ' 2 ' / |7 | 2
Control | | | |
Improve communication v vV v
Improving working 21 21 2121 & Vi A2 2 7
procedures |
Improves Safety v |V v v v v v Y/

7. Practices for Lean Construction

Lean construction practises (LCPs) have been identified through literature surveys conducted from 2000 to
2020, and those practises have been divided into four major groupings based on potential applications in the

designing, planning, building construction and real estate projects. These four categories are :

Construction and Site Management Practices-(CMP)
Health and Safety Management Practices-(HSMP)
Design and Engineering Practices-(DEP)

> 0D

Planning and Control Practices-(PCP)

The Details Lean Practices for DEP’s, PCP’s, CMP’s, HSMP’s are in show correspondingly in Tables 2.4,
2.5,2.6,and 2.7.

© 2023,IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM18199 | Page 13


http://www.ijsrem.com/

&;’ \23%

International Journal of Scientific Research in Engineering and Management (IJSREM)

IJSRE
w Volume: 07 Issue: 03 | March - 2023

Impact Factor: 7.185

ISSN: 2582-3930

Table 2.4: Design Engineering Practices-(DEPs)

DEPs

Description

Authors

Virtual Construction
Design (VDC)

Simulations and a design platform for computer-aided
modelling (CAD). Additionally, it may be utilised to spot
design and specification flaws and guide an errorless design
transition for production or manufacturing. It's also

conceivable.

Franco Picchi et al.,

(2016) [14]

Design structure
matrix (DSM)

Using to divide the designing process into a number oOf]

sections.

Johansen Walter et al.,
(2007) [18]

Prefabrication and

Modularization

Components are manufactured at an off-site warehouse and
sent to the prefabrication facility for installation. To facilitate
mass prefabrication procedures of project components, areas
are divided into repeated segments or modules of identical

size.

Hermes et al.,
[16]

(2015)

Detailed briefing

Review of client briefs and prompt design transition.

Seim et al., (2012) [36]

Big room workshop

Project managers utilize this conference room to explore and
evaluate the project's general concept and functioning,

handle issues, and develop novel design solutions.

Vaidyanathan et al.,,

(2016) [41]

Integrated project

The project delivery approach calls for the signing of an

Riached, Hraoul, Karam

(TVD)

budget and deadline targets.

_ agreement between the client and the project's principalHamzeh et al., (2014)
delivery (IPD)
planners, vendors, and other stakeholders. [32]
Target Value Design |A project-focused planning method built on customer-setfFranco Picchi et al.,

(2016) [14]

Standardization

Usage of established measures, criteria, and requirements in

the planning and execution of the project part.

Mourao and Elias et al.,
(2016) [13]

Concurrent

Engineering

This entails cooperatively communicating information
during the execution of numerous activities in a project in

order to create practical architecture with high quality and

Sarhan et al.,,
[34]

(2017)
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efficiency.

Table 2.5: Planning and Control Practices (PCPs)

scheduling

this way to reduce job uncertainty.

PCPs Description Authors
LPS is a more effective planning and management tool for
“Last planner systemmonitoring the construction process. This involves the/Li et al., (2017)
(LPS)” implementation of planning processes. (master, phase, forward,[11]
weekly).
Work structuring and(Design is divided into sequential and independent tiny pieces inMurguia et  al.,

(2016) [27]

Benchmarking

A rewarding plan is introduced to each portion of a team of
employees during benchmarking, which serves as a strategic and

motivating source for task teams.

Andersen et

(2012) [8]

al.,

6 Sigma

To ensure ongoing process improvement, it is beneficial to
analyse the construction process using mathematical perspective
(i.e., the identification of obstacles, evaluation of outcomes, and

analysis of variances).

Sarhan et al., (2017)
[34]

Value Stream
mapping (VSM)

Using this technique, non-value-added operations are mapped out
in order to maximise value and provide it to the user during the

course of development.

Murguia et al.,

(2016) [27]

Daily cluster or

huddle meeting

All project managers assemble regularly for cluster or huddle
meetings to discuss project issues and improve communication

between project managers and site staff.

Sarhan et al., (2017)
[34]

Pull Planning
/Scheduling

The gathering of resources to make them accessible for
manufacture in accordance with the project timeline or plan

makes up the entire supply chain process.

Franco Picchietal.,
(2016) [14]
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Error proofing  [To stop mistakes from spreading unchecked throughout the|Nikakhtar et al.,

(Poka- yoke) building process, this is employed in the pre-compliance check. |(2015) [28]

Table 2.6: Practices for Construction and Site Management (CMPS)

CSMPs Description Authors
Investigating a problem's roots is necessary in order to identify its|Franco Picchi et
Gemba walk ]
cause and resolve it. al., (2016) [14]
) It is a handy security method used to safeguard the site director's
Total Preventive o L o _ o Sarhan et al,
) facilities. This implies that operators maintain their facilities when
maintenance (TPM) (2017) [34]

they are using them.

This dated lean tool necessitates the usage of an inventory
management schedule/card or a stock taking list at the project'sSarhanet al.,
Kan-ban system _ ) ) o
location. This usually makes capturing and keeping inventory on|(2017) [19]

construction project sites more efficient.

) 5S’s: Sorting, straightening, shining, standardizing, and maintaining|
5S’s of On-site _ o ~_Lietal, (2017)
all site procedures and activities to ensure excellent construction site
Management [11]
management.

This is the formulation of construction site activities that are
) ) necessary, especially when those involved have less information ofilOgunbiyi
First run studies ) ) ) ) )
the execution. It requires analysis for the avoidance of mistakes and|(2014) [29]

identification of alternate methods.

This promotes continuous development on any construction site{Sakka et al.,

Kaizen
phase. (2016) [12]
) TQM is a construction management approach that is used to find and
Total quality ) ) ) ) Sarhan et al,
investigate potential problems, create and implement new
management-(TQM) (2017) [34]

approaches, and evaluate results.

o JIT allows for the rapid delivery of materials, information, drawings,/Sarhan et al.,
Just-in-time (J.1.T.) ] )
and other project-related requirements at the place of use. (2017) [34]
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Improved VM, a method for providing precise instructions to team members
Sarhan et al.,

Visualization in the field. On construction locations, it might specify where sign
(2017) [34]

Management boards or post-its should be placed.

Conference Preferred For organising meetings, seminars, and trainings on alLiet. al.,, (2017)

Management project. [11]

Table 2.7: Practices for Health and Safety Management (HSMPs)

HSMPs Description Authors

Safety and By predicting the likely possibility of my mishap and | Ogunbiyi
Quality- Fail Safe | taking preventative actions to prevent it, It aids in reducing | et al.,
disruption on the job location and, in some cases, helps | (2014)
guarantee that no employee is hurt at all while working | [29]

there.

Sustainable This lean strategy is helpful in planning for safety and | Sarhan et

Enviroment health through examination, identification, and control of | al., (2017)

Management likely risk. Planning and creating the required | [34]
(ESM) arrangements are often necessary to offer the greatest level

of employee safety.

Improvement of | Planning for the health and welfare of construction site | Sarhan et.
Health & Safety | workers is a component of this cutting-edge lean | Al,. (2017)
Management technology. [34]

(HSM)
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Major Findings from Literature

The major finding from literature reviews are as follow:

1. The Last Planner System is used to implement lean construction because, according to the literature

study, it accomplishes the majority of the goals.

2. The main purposes of all lean tools are to eliminate process variations, to continuously enhance

workflow, and to increase productivity.[7]

3. More efficient cash flow, reducing cycle times for delivering homes, and increasing the capacity to

supply customized housing are the key advantages of implementing a lean management approach.

4. To gauge the effects of implementing the new technology, two metrics are used: the percent expected

time-overrun (PET) and the percent plan completed (PPC).

5. The major obstacles to implementing lean construction, according to reviewers, were those related to

management, finances, education, technology, and attitudes.[26]

6. From the literature, Figure 2.7 depicts the flow of implementing lean methods, which are the required

tools are shown graphically.
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Figure 2.7: Lean Management in Construction: A Systemic View

(Source: Jose Fernandez-Solis, Vishal Porwal (2009)
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Conclusion:

The purpose of the entire analysis work was to learn the application of LEAN scheduling techniques in
medium scale real estate industry. It is possible to identify various reasons for waste occurring during the
project execution phase. The primary goal of this research is to improve the builders' ability to make decisions
regarding the best construction-coordinated technique for a real estate project.

Using various literature from previous studies carried out on Lean Manufacturing, Real Estate Industry,
Lean Tools and Techniques, Lean Scheduling, Last Planner system, a systematic approach to analyse a
residential project under Lean scope can be carried out.

Following are the areas on which detailed roadmap was known after thorough review of these literature:

1. Understanding the process of lean manufacturing and necessity to identify wastes in
construction industry.

2. Various types of waste prevailing in the real estate projects that cause variance in achieving
project goals in terms of cost overrun and schedule delays.

3. Identifying various non value adding processes and activities that cause schedule delay in a
real estate project.

4. Listing and detailed information collection about various Lean Construction Technique &
Tools.

5. Identified the pertinence of LPS in Lean-Scheduling and to apply Pull Scheduling technique
rather than conventional scheduling.

6. Finally, recognising Touchplan® as an efficient pull scheduling software.
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