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ABSTRACT 

According to Lean Construction Institute nearly 70% of the project suffers from time and 

cost overrun due to ineffective conventional project planning system for fast, complex, 

dynamic and uncertain project with multiple stakeholders, leading to compromisation of 

the project and no value is generated to the client. 

 
Hence it requires a strong, value generating & commitment based project planning system 

such as lean based planning system to complete the construction with in stipulated time 

and cost. 

 
The study involves qualitative research such as participation and observation of case 
study and face to face interview and secondary study to identify the drawbacks of 
conventional planning system in terms of time overrun during construction stage - Civil 
core and their impact on project performance. And develop a framework as a solution 
using lean concept for lean project planning system to enhance the project performance 
during civil core construction. 
 
 
Keywords: Lean Project Management, Last Planner System, Construction Project 
Planning, Conventional PM System, Collaboration, Time Management, Planning, 
Scheduling and Tracking 
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CHAPTER 1 

INTRODUCTION 

  
1.1 BACKGROUND  

Construction planners supervise the method of mental imagery a completed building and 
dealing backward to work out a way to complete it. Construction coming up 
with involves distinguishing all the desired steps to make a structure, cacophonic them 
into outlined activities, ordering these steps logically, and decisive the required materials, 
manpower, and instrumentation. If you don‘t have a powerful set up, the probability of getting a no-
hit construction project decreases dramatically. The analysis includes finding out methodology of 
implementing typical and Lean Project Management System throughout Construction Stage along 
side analyzing the challenges faced by typical Project Management System along side a Case 
Study throughout Construction Stage for Civil Substructure work for PEB Building and 
their needed Aspirations and supply answer exploitation Last Planner System as a Lean Technique 
for Construction coming up with along side methodology of Implementation and LPS Templates for 
Implementation. 
 
Construction coming up with is that the 1st stage of construction management, the discipline of 
taking a construction project from conception to completion. Construction management 
includes many alternative parts that succeed coming up with, however: programing is 
deciding once to start out, execute, and complete every task. Organizing is obtaining all the 
moving items in position to perform every task. Staffing is assignment individuals to 
duties associated with the project. leading is guaranteeing that you just complete tasks as planned, 
and observance is guaranteeing that you just meet the wants and performance benchmarks 
set throughout the design stage. If you don‘t meet these necessities, you‘ll devote respectable time 
to the dominant stage, that involves managing the budget and meeting contract necessities. 
 
Since humans are constructing buildings for thousands of years, construction coming up 
with is Associate in Nursing ancient discipline. we will trace some style of construction 
project coming up with all the approach back to the Neolithic amount, once builders in Western 
Europe were erection Stonehenge. 
 
Today, the tools, techniques, and instrumentation that builders use have modified, however coming 
up with remains Associate in Nursing integral a part of the 
development management method. whereas construction coming up with is time overwhelming, the 
advantages greatly outweigh the prices. A 1994 study by the development business Institute (CII) 
found a ―positive, quantitative relationship between efforts gone throughout the pre-project coming 
up with section and also the final success of a project.‖ 
 
To be effective, you ought to approach construction coming up with with logic, painstakingness, and 
honesty. you may want information and knowledge in 
construction strategies and catching, Associate in Nursingd planners should visualize the tasks and 
activities and perceive the relationships between them so they will carry them get 
in an economical sequence. 
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1.1.1 Failure Reasons of Conventional Construction Planning System 

1. Time and value overrun, lack of extra worth & Scope creep 
2. Schedules centering on long durations fail to handle Uncertainties / Variables & the 

issues which require micro-duration schedules with the next level of detail 
and numerous uncertainties. They‘re reactive in nature & not proactive and that they lack 
continuous learning and determination issues from root cause. 

3. The programing (dates & duration) & coming up with of the project ar determined by a couple 
of people that aren‘t involved the every day task. wherever they address the project as an 
entire, not in pieces/parts. rather than programing for a project extensively, we should 
always create milestones primarily based schedules for every restricted amount/ a pair of –
 six week period, half to whole approach. 

4. The current construction management mechanism lacks commitment, answerability between 
stakeholders, Lack of collaboration between them, Leading to lack of cooperation, ineffective 
communication & coordination, mistaking, Lack of understanding of interdependencies 
between every stakeholder‘s delivery & every one‘s demand ends up in lag from original 
schedule & coming up with. 

5. Lack of structured flow of knowledge pattern for style section & continuous improvisation of 
the project. 

6. Lack of human-centric approach. Lack of equal importance to value & flow management 
Compared to transformation management. 

7. Absence of mechanism to trace stakeholder‘s work progress, info flow, Reminders & Alarms 
for response ends up in delay of project delivery. 

8. There's a requirement for a mechanism for all stakeholders to grasp the project and its 
progress and maintain all of them at same section. 

 

 

 

Fig 1.1 Major Waste in Project due to Conventional PM System & Awareness of Lean 
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1.1.2 Lean Construction versus Traditional CPM Approach 

Lean approach is additional economical on advanced comes with dynamic nature & high 
uncertainties. Here are a number of the distinction between the Lean Construction & the 
standard project management approach (Sicat 2012): 

1. The role of management in lean is to assure reliable progress in contrary 
to ancient methodology that takes corrective action once detective work variances. 

2. The most target of the lean approach is to maximise worth by up the 
entire method however within the ancient methodology optimisation is for 
every activity severally. 

3. Lean could be a pull – driven approach whereas ancient is push-driven approach. 
4. Reducing variations at early stages is one among the most aims of lean 

thinking whereas within the ancient approach it's not thought-about. 
 

1.2 AIM OF THE PROJECT 
To implement Lean Construction conception to the traditional construction project coming up 
with system to beat their drawbacks and improve the project performance throughout construction 
stage. 
 

1.3 OBJECTIVE OF THE PROJECT 
1. Analyze Current Application and Awareness of Lean Construction Management System in 

Indian housing industry throughout style Stage. 
2. Identification of drawbacks faced by the traditional Construction Project coming up 

with approach and distinguishing their root cause and aspiration from project manager, 
contractor, style authority and homeowners perspective. 

3. Developing frameworks & templates exploitation lean conception and techniques for 
construction project coming up with method so as to enhance the 
development method performance. 

4. Implementing the frame work on a case study to examine its relevance and impact of lean 
over typical system on project performance throughout construction. 
 

1.4 SCOPE & LIMITATIONS OF THE PROJECT 
1. Project coming up with method for construction part - Civil Core, to live project in Time 

whereas implementing standard project coming up with system and lean coming up with 
system. 

2. To develop lean primarily based construction project coming up with framework to enhance 
project performance throughout construction stage - Civil core by economical time 
management. 

 

1.5 RESEARCH METHODOLOGY 
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Fig 1.2 Research Methodology 
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Table 1.1 Literature & Live Case Study Content  

 
  

Table 1.2 Literature – Special Study Content  



6 
 

Table 1.3 Literature & Live Case Study Content Purpose  
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CHAPTER 2 

LITERATURE REVIEW 

2.1 INTRODUCTION 
This chapter identifies the present state of affairs whereas implementing standard Project 
Management System and Lean Awareness, the prevailing essential success factors, Restrictions 
faced and Motivations for lean coming up with implementation throughout construction part and also 
the procedure for Implementing Last Planner System as a Lean Construction coming up with Tool. 
 

2.2 DEFINITION OF CONSTRUCTION PROJECT PLANNING 
1. Construction coming up with may be a basic and difficult activity within the management and 

execution of construction comes. 
2. It involves the selection of technology, the definition of labour tasks, the estimation of the 

specified resources and durations for individual tasks, and also the identification of any 
interactions among the various work tasks. 

3. A decent construction set up is that the basis for developing the budget and also the 
schedule for work. 

 

 

Fig 2.1 Construction Planning Process 

2.2.1 Steps for Construction Project Planning 

• Step 1: outline the scope of labour, methodology statement, and sequence of labour. 
• Step 2: Generate the work breakdown structure (WBS). 
• Step 3: Develop the organization breakdown structure (OBS) and link it with work breakdown 
structure. 
• Step 4: confirm the link between activities – CPM (Critical Path Method). 
• Step 5: Estimate activities time length, price expenditure, and resource demand. 
• Step 6: Develop the project network.
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2.3 LEAN CONSTRUCTION PLANNING 

Lean construction (LC) may be a methodology of production aimed toward reducing time, materials, 
price and energy. The methodology stress on removal of waste or minimize the non-value additional 
activity and maximize the worth additional activity, maximize the worth and output, generate 
continuous uninterrupted flow of a project whereas minimizing wasteful aspects and time delay. 
It identifies 3 forms of waste; Muda, Mura, And Muri, conjointly called the 3Ms. 
Muda: Muda is concerning obtaining eliminates waste, associated refers to an activity or method 
that doesn't add price 
Mura: Mura is concerning eliminating variances within the advancement method at a planning and 
operation level so everything flows equally. 
Muri: Muri is concerning removing overload so the nothing slows down. 

2.3.1 Principle of Lean Planning 

• Specify the worth desired by client 
• Remove gratuitous steps, determine steps through price stream. 
• Continuous flow method of added steps 
• It empowers answerableness 
• Introduces pull coming up with between every step wherever continuous flow is feasible. 

2.3.2 Lean Focuses On 

• Generates price as client‘s objective: Eliminate process, minimize waste and optimise as an 
entire. Increase productivity & safety. 

• Focus on flow: Organise production as continuous flow 
• Respect for individuals and human central approach 
• Continuous Improvement 
• Reduce Time, Cost, Time and energy 
• Pull planning, simply in time 

2.3.3 Benefits  

• Construction time will greatly be reduced by inflated coming up with and strategic vision. 
• Fewer accidents and the next rate of safety through inflated employee focus and 

understanding. 
• Increased schedule reliability and foregone conclusion. 
• Improved overall results because of inflated communication and fewer staff. 
• Decreased stress for staff and management because of fewer staff. 
• Increased productivity all around because of the next rate of designing. 
• Increased profits and turnovers, with inflated client satisfaction. 
• Increased employee answerableness. 
• Increased job satisfaction leading to additional performance commitment 
• Learning from each other facilitated United States of America help one another 
• Openly mentioned and resolved problems 
• Accuracy of model allowed for batching & manufacture 
• Coordination complete before construction, which implies no overtime required to form 

coordination drawings. 

2.3.2 Tool / Technique Lean Construction Planning - Time Management 

• Scheduling, Monitoring, dominant & trailing Tool - Last Planner System (LPS), Huddle 
meeting, visual image, FRS 
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2.4 RESEARCH PAPERS 

2.4.1 Research Paper 01: Lean Project Delivery — Innovation in Integrated Design & 
Delivery – Research Gate, Year - 2014  

 
Author: Alan Mossman, Senator Ballard & Christine Pasquire 
 
Purpose of the Journal: however lean is effective for project management & method for project 
delivery than standard project management system 
 
Findings: From survey – old Construction Stakeholders (Lean Practionnaires & Non-Practionnaire) 
 

 

Fig 2.2 Efficiency of CPM & Familiarity of Lean Techniques 
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2.4.2 Research Paper 02: Traditional Project Management Approach, Industry 
Challenges And Key Attributes: A Case Study of Construction Project Management 
in Sri Lanka – Asian Pacific Journal of Advanced Business & Social Studies  

 
Ancient Project Management Approach, trade Challenges And Key Attributes: A Case Study of 
Construction Project Management in Democratic Socialist Republic of Sri Lanka – Asian Pacific 
Journal of Advanced Business & Social Studies – Year 2019 
 
Author: Himali Ekanayake , Raduwan Bin Idar , Fadhil  
Purpose of the Journal: This paper tries to analyse the challenges through survey (PMC & 
alternative Construction Stakeholders) in terms of key attributes of the standard project 
management approach in construction project management and also the expected attributes of 
future project management methodology 
 
Findings - Expected New Concepts: 
 
New project coming up with ideas acted joined of the bases for explanation the framework of hybrid 
ideas standard & Lean primarily based PM System, projected that effective communication among 
all the parties, correct coordination, collaboration, versatile Integrated style delivery and correct 
amendment order management, clear objectives and deliverables, waste diminution, root cause 
downside finding methodology and continuous learning from expertise for perfection area unit the 
foremost necessary factors for a positive improvement of project performance. 

2.4.3 Research Paper 03: Last planner system in construction –  MATEC Web of 
Conference. 117, 00032 (2017) 

 
Author: Katorzyna Cwik, Jerzy roslan 
 
Purpose of the Journal: Comparison between Last Planner System and standard Project coming up 
with System 
 
Findings: 66% to 70% - Delayed in UK using CPM FROM 2012 to 2013 
 
Last Planner System - LPS is that the cooperative, Commitment primarily based coming up with 
system that integrates ―Should-Can-Will-Did‖ coming up with: Pull Planning, preparation Look-
Ahead coming up with Constraint Analysis, Weekly Work coming up with primarily based Upon PPC 
(Percentage Project Complete). 

 
 
 
 
 
 
 
 
 
 

Fig 2.3 CPM Vs. LPS

CPM     LPS 
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Table 2.1 CPM Vs. LPS 

 
 
 
 
 
 
 
 
 
 
CPM logic is embedded in code and focuses on managing dates and also the coming up with isn't 
valid and helpful any longer. Whereas LPS applies the wisdom in coming up with and focuses on 
the graceful work flow similarly as takes under consideration the interdependencies between 
activities and section pull coming up with system. 

2.4.4 Research Paper 04: Improving Project Performance Using Lean Construction in 
Egypt:  A Proposed Framework - The American University in Cairo (2013) 

 
Author: Marwa Gamal Swefie 
 
Purpose of the Journal: advantages of Lean Construction coming up with throughout construction 
stage 
 
Findings:  
 
Time & price reduction by implementing lean tools for project coming up with & execution throughout 
construction stage 
Lean Techniques & their implementation result: 
• For coming up with, monitoring, dominant & tracking- LPS, Huddle Meeting, mental image, FRS – 
Time Reduction & Productivity and transparency improved. 
• For Execution- VSM (Value Stream Mapping); 5 S‘s System & Fail safe for quality - price & 
Material Reduction 
 
Results: 

• In African country to some Lean Construction Techniques in construction of eighty housing 
units. These techniques embody Last Planner, Daily Huddle conferences and Increase 
visual image. Has resulted effective time management, complete project in sixty two days 
that lead to a ton of savings in the project price. The productivity has inflated by forty third. 
Additionally it improved transparency. 

• Another study shows VSM will improve the performance website management to check the 
flows of materials, resources and data and price is reduced by eightieth. 

• When utilized all the lean tools on a parking garage project the project has completed below 
budget and three weeks ahead of schedule. 
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2.4.5 Research Paper 05: Critical Success Factors for Planning, Scheduling and 
Control in Design and Construction – June 2015 

 
Author: Elías Bjarnason 
 
Purpose of the Journal: Project Time Management, SWOT Analysis of standard & Lean construction 
project coming up with system 
 
Findings: Lean approach was a lot of winning in reference to meeting the objectives for coming up 
with, planning and management and is also effective in dealing and reducing uncertainties. 
 
Project Time Management ensures timely completion of the project. Its main focus of Project time 
management includes: 

• Develop Schedule is that the method of analysing activity sequences, durations, resource 
needs, and schedule constraints to make the project schedule. 

• Control Schedule is that the method of watching the standing of the project to update project 
progress and managing changes to the schedule baseline. 
 

Failure reason for standard project planning- construction stage: 
• The final objective is unaware or not focused by everybody. 
• The staffing needs weren't a priority. Nobody is aware of the staffing needs. 
• Corporate goals aren't understood at the lower structure levels 
• Plans comprehend an excessive amount of in insufficient time. 
• Financial estimates area unit poor. 
• Plans area unit supported lean information. 
• No try is being created to order the look method. 
• No one is aware of the main milestone dates. 
• Project estimates area unit best guesses, and aren't supported standards or history. 
• Not enough time has been given for correct estimating. 
• No one has daunted to visualize if there'll be personnel obtainable with the required skills. 
• People aren't operating toward equivalent specifications. 
• People area unit systematically shuffled in and out of the project with very little regard for 

schedule. 

2.4.6 Research Paper 06: Comparative Study of Last Planner System Over Traditional 
Construction Processes  

 
Author: Amit Shankar Munje; Dhananjay Subhashrao Patil 
 
Publication: Current Trends in Technology and Science - ISSN: 2279- 0535. Volume: 3, Issue: four 
(June-July 2014) 
 
Purpose of the Journal: Comparison between LPS & standard coming up with System 
 
Findings: The last planner system, applied will improve ancient methodology and implying a culture 
of continuous improvement and reducing time and price at the same time. 
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Traditional Construction Management: 
 

• Concentrates on: what they ―should‖ do. Project management thenceforth monitors and 
enforce correspondence of ―did‖ to ―should‖. 

• Project manager at the execution stage is replaced by controller. 
• When one person causes delay in completion of his work, it delays the whole chain of labor 

within the project. 
• When provider doesn‘t come on time it will cause delay in activity because of late delivery of 

fabric at website. 
 
Last Planner System (LPS): 
 
Last Planner System (LPS): 
It emphasizes on collaboration / team work and commitment based mostly approach. 
The Last Planner is that the person/team assign for operational coming up with, that facilitate to 
improved sequence of labour, completion of individual appointed task at the operational level. 
In the last planner system, the sequences of labour include: 

• Master schedule, 
• Reverse section schedules, 
• Six-week look ahead, 
• Weekly work arrange, 
• Percentage complete, 
• Constraint analysis and Variances analysis 

 
Provides optimized schedule coming up with through a pull technique, sequence that matches work 
flow and capability for corporal punishment work. 

• ―Should‖ indicates the work needed to be done consistent with planned schedule demand. 
• ―Can‖ indicates the work with will really be accomplished on account of assorted constraints 

on the sphere. 
• ―Will‖ reflects the work commitment. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2.4 LPS Overview 
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Sequence of Last Planner System: 
 
1. Master Plan: 
This is to get a general arrange and determine all the work packages for the total project showing 
the most activities, their length, and sequence. 
2. Reverse Planning: 
It is regarding dividing into numerous phases elaborated work plan and supply aims which will be 
thought of targets by the project team. section coming up with may be a gap between the program 
and appearance ahead coming up with. 
3. Look Ahead coming up with (6 or two Weeks Look Ahead) 
In the look ahead coming up with management focusing and provides attention on what's 
presupposed to happen at it slow in the longer term, and to require actions within the gift that cause 
that future work. 
4. Weekly Work arrange 
This is the arrange taken from the contractor tasks for future day or week via weekly conferences, 
done by conducting weekly meeting. 
The weekly work arrange meeting covers the weekly plans, safety issue, quality issue, resources, 
construction ways, and any issues that occur within the field. 
5. Percentage Completed (PPC) & Analysis Of Reasons For Non-Completed Tasks: 
In this up the project coming up with by continual analysis and learning from stoppage. PPC is 
determinant of the proportion of guarantees created that are delivered on time. 
 
Benefits of last planner system: 
• Smooth work flow. 
• Expected work plans. 
• Reduced price. 
• Reduced time of project. 
• Improved productivity. 
• Greater collaboration with field personnel and sub-contractors 
• Personal commitment of last call manufacturers (last planners). 
• Coordination of the last planners through regular conferences. 
• Use of a basic indicator known as planned tasks completed as planned (PPC). 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2.5 LPS Stages Schedule Reliability 
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Table 2.2 CPM Vs. LPS 
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Table 2.2 Problems in Traditional Construction Management and Solution by Lean 
Construction Management 

 

 



17 
 

2.4.7 Research Paper 07:  Last Planner®: 5 + 1 crucial & collaborative conversations 
for predictable design & construction delivery (Dec 2015) 

 
Author: Alan Mossman 
Publication: analysis Gate- 235791767 (December 2015) 
 
Purpose of the Journal: Understanding on Lean project – LPS  
 
Findings: The LPS improves sure thing & reliability of construction production & complete project 
quicker than typical system 
 
Applicability of LPS: The LPS works on tiny & massive Scale comes 
 

                     

Fig 2.6 LPS Applicability- Project Model 

The new strategy Developed by lean: 
• Aligns individuals, systems, business processes & practices to 
• Harness the skills & insights of all participants in order that they'll 
• Create the specified price for the client (while making associate degree applicable come for 

all stakeholders), 
• Reduce waste & maximise effectiveness throughout all phases of style, fabrication & 

construction. 
 

                                  

Fig 2.7 The Eight Construction Requirement 

 
Critical Path technique (CPM) can't be used as a managing tool for a program: 
 
As per senior managers in a very massive international construction corporations delineated it as a 
list won‘t to check the practicability of finishing a program in a very given time-frame, its utility stops 
there and CPM isn't economical to manage a program. 
 
There are several reasons why organizations and comes adopt last planner: 

• To determine & address potential issues before they become obstacles within the project 
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• To facilitate improve the production method reliability  

• To scale back the incidence of unhealthy news & to urge what unhealthy news there's early 

• To produce those are a reliable client for just-in-time deliveries 

• To develop superior skills and scale back the load on management 

• To mobilise social pressure through commitment management 

• To produce a lot of foreseeable & reliable production program 

• To deliver with a lot of safely, quicker & at reduced price 

• To stabilise comes and support alternative lean actions 

• To deliver comes with bigger price sure thing 

• To improve construction supplying on comes 

• To improve predictions of labour needed 

• To scale back the danger of harmful loss 

• To complete comes on schedule 
 
5 + one Crucial Conversations - Building Trust among Key Performers 
 

• Collaborative Programming —creating and agreeing the assembly sequence (and press it if 
required) 

•  
• Make ready— creating tasks within the Look Ahead amount prepared (i.e. constraint free) so 

they will be done once the team need to try and do them. 
•  
• Production planning— collaboratively agreeing production tasks for future amount (shift, day 

or week) 
•  
• Production Management — collaboratively observance production to stay activities not off 

course 
•  
• Measurement, learning and continual improvement — learning along regarding and up 

project, coming up with and production processes. 
•  
• The further system includes 1st Run Studies (FRS). 

 

                  

Fig 2.8 LPS Level of Detailing 
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Fig 2.8 LPS Process Overview 

 
5 + one Crucial Conversations - Building Trust among Key Performers 
 

• Collaborative Programming —creating and agreeing the assembly sequence (and press it if 
required) 

•  
• Make ready— creating tasks within the Look Ahead amount prepared (i.e. constraint free) so 

they will be done once the team need to try and do them. 
•  
• Production planning— collaboratively agreeing production tasks for future amount (shift, day 

or week) 
•  
• Production Management — collaboratively observance production to stay activities not off 

course 
•  
• Measurement, learning and continual improvement — learning along regarding and up 

project, coming up with and production processes. 
•  
• The further system includes 1st Run Studies (FRS). 
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Fig 2.9 Overview of 5 + 1 Crucial Conversations in Last Planner System  

2.4.8 Research Paper 08: Lean Project Delivery — Innovation In Integrated Design & 
Delivery – Research Gate , Year – 2014 

 
Author: Alan Mossman, John Herschel Glenn Jr. Ballard & Christine Pasquire 
 
Purpose of the Journal: to work out however enabling of integrated style and delivery of comes 
victimization Lean project delivery principles & tools is effective for project delivery as compared to 
ancient / typical system of project management 
 
Method: Description and analysis of action analysis & learning in current apply 
 
Tools: Incorporated as a lean tool: A3 style thinking, Evidence-based style, Set-based style, Target 
price style, Integrated Project Delivery, Last Planner System, Collaboration of Stakeholders 
 
Findings: within the context of Lean Project Delivery with Last Planner System project was able to 
complete ten months earlier & with Target price style (TVD) comes are completed below market 
value—so much the maximum amount as nineteen below and expected cost falls as style and 
construction progresses 
 



21 
 

2.5 SPECIAL STUDY 
 

2.5.1 Choosing By Advantages (CBA) 

A methodology of deciding methodology supported the importance of benefits. 

2.5.2 Co- Location / Big Room (Online / Offline) 

Technique of Lean & IPD (Integrated Project Delivery), that is meant to boost collaboration through 
bigger team integration by physically conveyance along designers, builders, users and owner along 
to figure during a single location, usually on-the-scene or inside shut proximity of the project 
website. 

2.5.3 Continuous Flow 

Uninterrupted & standardised info flow: RFIs, Submittals, amendment Requests, Project Reports. 
• Clear demand & Scope Analysis – All stakeholders 
• Clear identification & directions on deliverables & work flow pattern. 
• Change order management with a lot of client involvement and proactive action to satisfy the 

customer‘s demand. 
• Involvement of shopper & user effectively & advisedly is necessary 
• Effective engagement of all stakeholders in cooperative approach from starting 
• Avoidance of delay of response / info flow; and resulting in price generation by removing 

waste. 

2.5.4 Increased Visualization 

It is an info communication key to the personnel through signs and labels associated with safety, 
schedule and quality- it helps to recollect components like personnel, progress, performance target 
and specific needed actions. 

2.5.5 Daily Huddle Meeting 

Daily start-up Meeting for standing update it additionally involves downside finding and a few 
coaching. 

2.5.6 First Run Studies: 

It involves PDCA (Plan- Do- Check- Act) approach for continuous improvement, learn and solve 
downside from its root cause. 

2.5.7 A3 Design Thinking/ Problem Solver: 

There are varieties of uses of A3s: 
• Problem finding – Through PDCA & Root cause Analysis 
• Tracking & observance 
• Making proposals 
• Status coverage 
• Strategic coming up with 
• Documenting choices 

 
Purpose: 
Group of individuals to agree on a haul definition, study the matter and its causes, agree on one or a 
lot of countermeasures, implement it/them, & live from what happened and what they learnt within 
the method. 
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PDCA has five steps look–ask–model– discuss–act (LAMDA for short): 
 

• Look = ‗go and see‘ the matter for yourself, 
• Ask others for his or her opinions regarding the problem; 
• establish root causes and 
• Model the matter victimization the info you have; 
• Discuss what you have got learnt with key stakeholders and 
• Get agreement so you'll be able to take action. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Fig 2.10 A3 Design Thinking – PDCA Approach 
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2.6 LITERATURE CASE STUDY 

2.6.1 Case Study 01 - Housing Units in Damaturu, Nigeria 

 
Low value homes reasonable for LIG by Yobe authorities Of African country. 
Managed by Ministry of housing to make three hundred units at state capital: 

• A pair of 100 Units – 2 bedchamber Bungalow: Duplex & Semi Detached 
• 100 Units – three bedchamber cottage 

Ministry of housing has six appointed teams: 
• 1 Team – enforced Lean system: Last Planner System by Project Manager on coming up 

with & operational management 
• 5 groups – enforced typical system 

Overall Responsibilities of team: 
Production, Material Management & Schedule 
Master Schedule worn out totally different stages: 
Main Structure; Roofing; Finishes; Services 

 
Table 2.3 Project Schedule & Labour Overview 

 
 
Objectives: 

 Waste & non-value added activities eliminated 

 Functional 2 way communication provided 

 Collaborative Planning 
 
Before Project Implementation – Pilot Project was implemented: 

 Study on LPS 

 Method of Implementation on LPS 

 Training on LPS 
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Table 2.4 Project Parameters 

 
 

Constraints Faced During LPS Implementation: 
 

 Team members were not familiar with LPS 

 Therefore it was tedious job for PM to monitor all the activities 

 Team member become fed up with new techniques during the project, but appreciated at the 
end 

 Initially project manager has to maintain all documentation of result, including the 
subcontractor‘s work as they do not appreciated the tedious planning work & recordings 

 The team members expected that additional management tools are not important to the 
project objectives, as it make their work more tedious 
 

Method Used To Overcome The Above Constraints: 

 The PM proposed an incentive to be given to the committed staff 

 This improves the participation of project team to record keeping 

 Daily meetings, interviews were conducted on courses of failure to meet up with schedule 

 Little constraints were compiled & variance were identified & addressed 
 

Project Performance: 

 Completed 18 to 25 days before RPS & earlier than master schedule by 48 to 55 days. 

 PPC Value above 70% as no force majeure interrupted the schedule 

 Project Participants involvement improved by the provision of incentives 

 2 Way Communication 

 Understanding, Accountable, Reliable & Predictable team work 

 Problem solving in all WWP Meeting before execution 

 Training on LPS to team member 

 Problem solved by project manager 

 Human Errors in small number were also taken care 
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2.6.2 Case Study 02 - Four Floor University Underground Garage, US 

 
Cast in place reinforced concrete structure, 5 Storey building to built on top of garage of steel frame 
& reinforced masonry walls for retail shops & dormitories. 
Size of garage: 133,500 sq ft 
Project Duration: 

o Working days / Week= 5 days/ week 
o Master Schedule - 105 working days 
o RPS – 89 days 
o But completed – 81 days 

Project Participants: 
o General Contractor 
o Formwork Subcontractor (Sub A) 
o Rebar Subcontractor (Sub B) 
o Vice President of GC  & A Research Team (RT) – Experienced in LPS & 

Implemented LPS  

Table 2.5 Project Labour Force 

 
 
Objective behind Implementing LPS Here: 

• Waste & non-value intercalary activities eliminated 
• Functional a pair of method communication provided 
• Collaborative  

Before Project Implementation – trial was implemented: 
• Study on LPS 
• Method of Implementation on LPS 
• Training on LPS 

Project Team Classification Into two sorts supported Functions Performed: 
1. Planner‘s Team: 

a. junction rectifier by: Project Manager 
b. Focus on: Operational coming up with & dominant 
c. Members: 

2. GC‘s Superintendent 
3. Foreman 
4. Project Engineer (Incharge of website safety) 
5. Sub A 
6. Sub B 

a. they're all known as as last planner 
7. Worker‘s Team: 

a. junction rectifier by: Carpenter Foreman 
b. Focus on: Daily Huddle Meeting 
c. Members: 

8. Labours 
9. Carpenters 
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Challenges featured whereas Implementing LPS: 
• dynamic Mind-set & Behaviour of team members with lean technique was challenge 
• unacquainted with / Misunderstanding of lean ideas & Implementation 

o PM powerfully reacts, puzzled his management ability in question 
o He emphatic that there's no would like for extra management tools 
o Most of the last planners thought that further management tools weren't 

appropriate for housing industry 
o Last Planners felt it as extra add on & had adscititious an excessive amount 

of to their work 
• Initial concern to questioning the standing of the project & sharing ideas by staff to 

higher authorities 
 
The on top of Challenges Has Resulted In: 

• Initial incomplete implementation of all the tool 
• No constraints were indicated 
• Low accuracy of constraints & variance were provided 
• No daily huddle conferences happened 
• RPS was created just for part 1- Underground garage Construction & not part two – 

on top of structure 
 
Solutions enforced to beat Challenges featured throughout Implementation of Lean Here By, 
PM & RT: 

• GC Offered coaching categories 
• Incentives & promotions / recognition: 
• Promote behavioural amendment 
• Encourage worker involvement 
• Rewarded real improvement 
• Encouraged open 2 way communication 

 
Challenges featured whereas Implementing LPS: 
1. Dynamic Mind-set & Behaviour of team members with lean technique was challenge 
2. Unacquainted with / Misunderstanding of lean ideas & Implementation 

• PM powerfully reacts, puzzled his management ability in question 
• He emphatic that there's no would like for extra management tools 
• Most of the last planners thought that further management tools weren't appropriate 

for housing industry 
• Last Planners felt it as extra add on & had adscititious an excessive amount of to 

their work 
3. Initial concern to questioning the standing of the project & sharing ideas by staff to higher 
authorities 
 
The on top of Challenges Has Resulted In: 

• Initial incomplete implementation of all the tool 
• No constraints were indicated 
• Low accuracy of constraints & variance were provided 
• No daily huddle conferences happened 
• RPS was created just for part 1- Underground garage Construction & not part two – 

on top of structure 
 
Results: 

o Constraints Analysis (at create prepared Meeting): 
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o Material, Verify period of activity meets schedule, Labour convenience as per 
schedule for every activity 

o Note: even supposing project anticipated Constraints at early stage, Variables 
weren't thought of. 

o Variable Analysis: 
Performance of previous week wasn't reviewed throughout WWP Meeting as 
issues were half-track on the spot and were solved at spot 

 
Other Major problems featured here by Human Error: 

• Unclear Indication of the drawings by creator and engineers:- data; Sections & 
elaborate drawing for connections; Measurements; little scale drawings & Information 

• Due to the current, delay has occurred, labours waited for engineer and principally 
junction rectifier to remodel 

Table 2.6 Task Scheduling Accuracy 

 
 

Table 2.7 LPS Measures Implemented 
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Fig 2.11 Constraints Vs. Variance 

 
FRS (First Run Studies): 

o Estimated Productivity before Project start: 53% to 62% 
o Initial achieved Productivity: less than 30% 

Due to: 

 Material placing too far 

 Weather Condition 

 Alignment problem from the prerequisite work performed by other trade 
o After first Run Study, Productivity Increased: 3 times the previous value and more 

Due to: 

 PDCA Approach- Root Cause Problem Analysis & Continuous improvement  

 Closure Placement of Material  

 Training  
o Prerequisite check and Approval 
o Open, two way communication and friendly atmosphere  
o Accountability avoid blaming  
o Idea sharing environment between labours, workers, GC, PM, Subcontractors 

 
PPC (Percentage Project Completion): 

Phase 1 Completed: 
o 8 days ahead of RPS 
o 16 days ahead of Master Schedule  
o 90% to 100% of GC & Last Planner Goal achieved  

PPC Value: 
o Initial 20% value of PPC  - 60 % to 70 % 
o Next 40% - 70% & 90% 
o Next 15% - above 90% 

Main Reason for : 
PPC Downward Slope: 

1. Weather- heavy snow and wind chill 
2. Initial Scheduling / Coordination  
3. Prerequisite site work 
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PPC High Value: 
1. Training  
2. Recognition of team  
3. New set of sequence to accelerate & Shape work flow rate and optimize productivity 

by PM 
4. Last Planner Commitment & high reliability 
5. Repetitive nature of the project 

 
Increased Visualization: 

A. Safety Commitment :  
o Placed at trailer where safety training  was conducted for new employee 
o Safety meeting conducted at Job site held at the beginning of the project for staffs 

and workers.  
o To discuss Importance of safety practice of company and feedback from people on 

site safety at Jobsite. 
B. Safety Sign 

Placed at different spots of Phase 1 & 2 at site entry and exit, created by workers.  
C. Completion Dates: 

o Milestones as per RPS;  
o Work Sequence;   
o Constraints log;  
o Completion date for each floor;  
o Expected date of completion as per WWP and  
o Drawings with work Sequence for workers Placed on the gang boxes at each floors 

and retaining wall. 
D. PPC Chart 

o Based on WWP Actual Schedule and Variance analysis by PM 
o For each week, trade and overall project 
o Daily Huddle Meetings 
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2.6.3 Method of Implementation of LPS at Case Study 01 & 02 
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Fig 2.12 Method of Implementing LPS in Case Study 01 & 02 
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2.6.4 Case Study 03 - Federal University, North Central Region, Nigeria 

 
Project Background: 

o Construct 4 Prototype hostel Building by 4 different contractor. 
o First three contractors uses Conventional project planning while the 4th Contractor along 

with Guidance of project manager continuously implemented Last Planner system.  
o Project Cost : 1,200,000 

Estimated Project Completion as per Master Schedule:  
18 months 

Results: 
o CRT 1: completed 5 months late 
o CRT 2: completed 6 months late 
o CRT 3: contractor has abandoned the project due to cost over run 
o CRT 4: Started 3 months late but completed 2 months earlier  

LPS Implemented here includes: 
o Reverse phase scheduling (RPS) 
o Look Ahead Planning  
o Weekly Work Plan (WWP) & Meeting  
o Percentage Plan Completed (PPC) at end of each week 

 
PPC of the Project: 

Was low in first week: 
o As team members were resistant to LPS Implementation (new system) 
o Lack of commitment to change and innovation  
o They are sceptical about benefits of LPS Implementation  
o Unrealistic Expectations  
o Lack of top management commitment  

It was overcome by: 
o PM interest and training of team members about LPS 

Weekly progress of project from PPC improved from 40% to 80% and then to 100% at 16th 
week due to: 

o Project team understood the need to keep promise 
o Completing activities as planned  
o Improved proactive site planning  
o Two way Communication between project stakeholders  

 
Constraints faced here by LPS Includes: 

 Material unavailability: 
o Due to increase in Price - Concrete and Steel  
o Distance  between Project Site and Nearest supply location for aggregate & other 

materials were high, leading to shortage of material at site 

 Pre-requisite work 

 Availability of workforce as project requirement 

 Late requests / submittals,  incomplete  design information 

 Defects requiring rework 

 Equipment breakdown  

 Poor weather 
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Constraints Addressed by: 
By implementing weekly planning & meeting and look ahead/ make ready planning together 
with regular Constraint analysis to remove the Constraints before they occur. 

1. Better Allocation of resources, an organized flow and access of materials, 
making each team aware of what to do and when to do each assignment through 
continuous make ready and weekly planning. 

2. The problem with material shortage was overcome by 4th contractor by engaging 
short term and look ahead planning to ensure they are available as prerequisite 
before work starts. 

3. Regular availability of information with the help of make ready and weekly  
meeting 

 

2.6.5 Case Study 04- Comparitive Analysis Of Restrictions Faced During Lean 
Implementation 

 

Table 2.8 Projects & Typologies 

 
 

Table 2.9 Challenges Faced while Implementing LPS 
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Table 2.10 Motivations for Implementing LPS 

 

 

Fig 2.13 LPS Output 

 
 

 

Fig 2.14 Characteristics of an Assignment 
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Table 2.11 Benefits by Implementing LPS 
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CHAPTER 3 

CASE STUDY 

3.1 LIVE CASE STYDY 01 - SS LOGISTICS- LIGHT INDUSTRIAL PARK AT IGGALURU, 
BANGALORE 

3.1.1 Project Background 

 It is a Light Industrial Park at Iggaluru for Flipkart - Warehouse Logistic storage 
 Area: 9950.40 Sqm of Shop Floor and 1024Sqm of Mezzanine.  
 Other buildings with Warehouse: 
 Scrap room, Fire Control room, Transformer with substation, STP with Collection tank, 

Parking, Fire Fighting, HVAC, Plumbing and other services were included in the project. 
 Initial expected project start & end date: 11/12/ 20 to 21/08/21 (249 days) 
 Project Start after 1st Delay: 22nd Jan 21 
 Estimated Project Completion after 1st Delay: 21 June 21 
 Project Management System Followed here- Lean Last Planner System 

3.1.2 Project Participants 

 SS Logistics – Owner 

 Flipkart- Client (3rd Party Leasing) 

 Tata Consulting Engineers - Structural  Consultant 

 EPMCR, Chennai – PMC 

 Jyothi Construction  - Civil Contractor 

 Nikitha- PEB Contractor 

3.1.3 Project Organization Chart 

 

Fig 3.1 Organization Chart – Construction Stage 

3.1.4 Project Schedule Overview - Footing 

 Footing work divided into 3 work fronts based on footing types and similarities to reduce 
wastage during shuttering and to optimize the productivity of contractor. 

 Current Stage: Civil Core- Footing Work 3rd Work front Concerting 

 Civil Work – Footing: 
 Footing: 

o Marking For Excavation 
o Excavation & Soil Dressing 
o Soling In Layers 
o Shuttering & Ppc 
o Marking & Rebar Work 
o Footing Shattering  & Concrete 
o Deshuttering & Curing 
o Soil Filling  In Layers Up To Footing Level 
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 Pedestal - 1st Lift: 
o 1st lift Rebar Work 
o Shuttering & Concreting 
o Deshuttering & Curing 
o Soil filling in layers up to 1st lift Pedestal 

 Grade Beam  
o Excavation/ Soil Filling & Dressing Shuttering & PCC 
o Marking & Rebar Work 
o Shuttering & Concrete  
o Deshuttering & Curing  

 Pedestal - 2nd Lift With Anchor Bolt 
o Rebar work 
o Shuttering & Concrete  
o Deshuttering & Curing  
o Soil Filling in layers for PEB Erection 
 

Table 3.1 Footing Progress & Estimated Completion 

 

3.1.5 Project Delay Overview - Footing 

 
Reason for 1st Delay of Schedule: 

o Excavation started by December 25th to 26th 2020, delayed later due to wrong Geotechnical 
Investigation done by client employed subcontractor before appointment of Structural 
Consultant (TCE) and later waited to receive Structural Consultant's (TCE) Guidance on 
construction methodology to that Soil typology. 
 

Other Overall Delay in Footing Work till today are:  
o Rain, Dewatering required  
o Labour Availability  
o Skilled Labour Availability- Shuttering Carpenter  
o Pedestal height was high due to soling which was added , leading to shortage of shuttering 

material. 
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3.1.6 Project Meetings 

 

Table 3.2 Project Meetings Held as per LPS 
 

 
 

 
Table 3.3 Project Meetings Participants 

 

Schedule Based 
Meetings 

Participants 

Master Schedule Client, PMC, Architect, Structural Consultant 

RPS Meeting Client, PMC, Architect, Structural Consultant, Civil Contractor & Land 
Developer Contractor 

SWLA Meeting Client  & Flipkart (If Required) ; PMC, Civil & PEB Contractor, Sub 
Contractor 

WWP Meeting Client, PMC, Civil & PEB Contractor, Flipkart 

Daily Meeting Daily Progress Report - Client, PMC, Civil & PEB Contractor 
Daily Huddle Meeting: PMC , Foreman, Labours 
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3.1.7 Percentage Project Completion 
 

Table 3.4 Civil Work Substructure– Daily Schedule Report Detailed From WWP ( For 
Period : 20 Feb – 28th Feb 2021) 
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Table 3.5 Daily Progress Report (For Period : 20 Feb – 28th Feb 2021 / 1 Week) – 
Manpower & Progress 

 

 



42 
 

Table 3.6 Civil Work – Daily Progress Report (For Period : 20 Feb – 28th Feb 2021 / 1 
Week) – Backlog 

 

Reason for delay (22nd to 27th February): 

22nd February: 
 Shortage of Manpower: Soling, PPC, Concrete, Pedestal 1st lift 
 Poor Lighting at Night work: Decreased concrete productivity, safety issues and affects 

concrete quality  
 Rework - Impact of Rain: Excavation & Back filling  

23rd February: 
 Shortage of Manpower (Soling, PCC, Pedestal 1st lift, Backfilling, Grade Beam 

Preparation) 
 Quality & Safety (Compaction in layer)  

24th February  
 Shortage of Manpower (Soling, PCC, Pedestal 1st lift, Backfilling, Grade Beam 

Preparation) 
 Quality & Safety (Curing to follow as per Instruction) 

25th, 26th, 27th February: 
 Shortage of Skilled labour 

3.1.8 Recommendation 

1. Need to increased Manpower  by Civil Contractor 
2. Civil Contractor needs to plan parallel activities for Grade beam & Soil filling works to give 

work front to PEB 
3. Civil Contractor needs to arrange proper lighting for night work to increase productivity and 

safety 
4. Civil Contractor needs to follow standards/ drawings- Backfilling & Compaction works in 

layers 
5. Proper distribution of skilled & unskilled labour  
6. Curing to be done on regular basis for minimum of 7 days to attain strength of concrete  
7. Safety PPE's to be followed for all the  labour inside the site premises 
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3.1.9 Overview of Steps Involved In LPS Implementation 

• Identifying Scope, WBS, OBS, Work Methodology, Work Sequence 
• Relate WBS & OBS 
• Master Schedule Prepared (Macro level) by collecting schedules submitted from other 

consultants in coordinated manner 
• Cycle time for each activity as per labour, equipment & material requirement, workability, 

process duration and master schedule 
• Prepare RPS – Reverse Phase Schedule 
• Prepare SWLA – Here Monthly & 2 week schedules are prepared 
• WWP – Weekly Plan & Daily detailed Schedule is prepared 
• Daily Huddle meeting 
• Daily Project Reporting 
• PPC 
• PDCA  

 
 

Table 3.7 Six Weeks/ Two Weeks Look Ahead Schedule 

 
 



44 
 

Table 3.8 Weekly Work Plan / Production Plan 
 

 
 

Table 3.9 Weekly Work Plan / Production Plan 
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Table 3.10 Civil Work – Daily Progress Report- A3 Problem Solver - PDCA 
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Table 3.11 Civil Work – Week (Working Days) – Manpower, Progress , Backlog & 
Cause 

  

Table 3.12 Civil Work – Daily Progress – For each Trade, Work front & PPC 

 
 

 Table 3.13 Civil Work – For Overall Project & PPC 
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3.2 LIVE CASE STUDY 02- SCHWING STETTER, CHEYYAR, KANCHIPURAM 
DISTRICT 

3.2.1 Project Details 

To build a global concrete pump manufacturing facility at Cheyyar, Kanchipuram district, Since unit 
at Irungattukottai, Chennai is unable to expand. 
PM System Employed here is- Conventional Project Management System during Design & 
Construction Stage. 
 
Project Location: 
SIPCOT Industrial Park, Cheyyar, Kanchipuram District, Tamilnadu 

 

Fig 3.2 Project Location 
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Fig 3.3 Project Details  

 

 

Fig 3.4 Project Duration  
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3.2.2 Architectural Layouts 

 

                  

Fig 3.5  View of Site 
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Fig 3.6 Building 03 Floor Plan & Details 
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Fig 3.7 Building 03 – Electronic Room & Mezzanine- Floor Plan & Section 
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3.2.3 Project Participants 

 Table 3.14 Project Participants 
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Fig 3.8 Organization Chart 

 

 

 

Fig 3.9 Organization Chart – PMC & Contractor Point of View 
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Table 3.15 Project Participants Stage of Appointment & their Level of Participation 



55 
 

3.2.4 Project Schedule – As Planned vs. As Built & Delay Duration 
 

Table 3.16 Project Substructure Activities & Schedule (As Planned vs. As Built)- PEB 
Building & RCC Building 
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Table 3.17 Project Substructure Schedule and Reason for Delay (As Planned vs. As 
Built) - PEB Building & RCC Building  
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3.2.5 Site Photographs 

 

 

Fig 3.10 Overall Construction Process 
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Fig 3.11 Substructure Construction Process 
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CHAPTER 4 
ANALYSIS AND RESULT 

 

4.1 ANALYSIS  

4.1.1 Project as Planned Schedule after 1st Delay (PEB Bldg.) 

 

Table 4.1 Project as Planned Schedule (PEB Building) 
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4.1.2 Project as Planned Schedule after 1st Delay (RCC Bldg.) 
  

Table 4.2 Project as Planned Schedule (RCC Building) 
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4.1.3 Meetings & Reporting as Per Conventional Planning System – Implemented 
Here & Footing Typologies with Dimension 
 

               

Fig 4.1 Meeting Held Here & Participants & Footing Typologies & Dimension 



66 
 

4.1.4 Executed Footing Typology & Work Flow Direction – Color Code 

 

Fig 4.2 Footing Typologies & Dimension with Color Code 
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4.1.5 Foundation Details 

 

                 
 

Fig 4.3 Footing Details & Dimension 
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4.1.6 Substructure Civil Work- Cycle Time Baseline 

 

Table 4.3 Substructure Civil Work- Cycle time Baseline 
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4.1.7 Cycle Time Calculation, Work Scope per Day And Total Duration 

 

Table 4.4 Substructure Civil Work- Cycle time Calculated, Work scope per Day & 
Total Duration before Delay 01 
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Table 4.5 Substructure Civil Work- Cycle time Calculated, Work scope per Day & 
Total Duration after Delay 01 
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4.1.8 Labor Requirement Per Day & Labor Availability 

 

Table 4.6 Labor Requirement 

 
 

Table 4.7 Labor Typology & Labor Required vs. Available 



73 
 

4.1.9 Equipment Availability & Cycle Time As Planned Vs. As Built 
 

Table 4.8 Equipment Availability & Cycle Time As Planned vs. As Built  
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4.1.10 As Planned Cycle Time Per Day Before & After Delay 01 And Duration Wastage 
 

Table 4.9 As Planned Cycle Time Per Day Before & After Delay 01 And Duration 
Wastage – Quantitative Findings 



75 
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4.1.11 Duration Wasted As Per Execution Vs. Actual Planned After 1st Delay 

 
Table 4.10 : Duration Wasted As Per Execution Vs. Actual Planned After 1st Delay 
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4.1.12 Improper Labor Availability Leading To Delay & Ideal Span (Poor Forecast) 
 

Table 4.11: Improper Labor Availability Leading To Delay & Ideal Span (Poor 
Forecast) 
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4.1.13 As Planned Vs. As Built Schedule & Lean Waste Classification 
 

Table 4.12: As Planned Vs. As Built Schedule & Lean Waste Classification 
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4.1.14 As Planned Vs. As Built Schedule & Lean Waste Classification With Delay 
Reason In Detail 

 

Table 4.13: As Planned Vs. As Built Schedule & Lean Waste Classification With Delay 
Reason 
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4.2 RESULTS 

4.2.1 Overall Calculated Lean Waste - Substructure Civil Work 

Table 4.14: Overall Calculated Lean Waste & Lean Waste Classification and 
Challenges Head - Substructure Civil Work 
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4.2.2 Delay Reasons, Challenges & Lean Waste and Responsibility 
 

Table 4.15: Delay Reasons, Challenges & Lean Waste and Responsibility 
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87 
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4.2.3 Overall Challenges & Lean Waste and Project Aspiration 
 

Table 4.16: Overall Challenges & Lean Waste and Project Aspiration 
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CHAPTER 5 

SUMMARY AND CONCLUSION 
 

5.1 RECOMMENDATIONS – LEAN BASED SOLUTION (LAST PLANNER SYSTEM) 
 
5.1.1 Lean Based Solution and Its Purpose 
 

Table 5.1: Lean Based Solution and Its Purpose 
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Fig 5.1 Lean Based Solution as a Requirement from PMC Team 
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5.1.2 Work Process (Conventional Vs. Implemented Vs. As Per Lean) 

 
Table 5.2: Work Process (Conventional Vs. Implemented Vs. As Per Lean) - From 

Design to Footing Substructure Civil Work 
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5.1.3 Meetings & Reporting To Be Implemented Based On LPS 

 
Table 5.3: Meetings & Reporting To Be Implemented Based On LPS 
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5.1.4 Project Schedule for Civil Substructure PEB & RCC Bldg. to be Implemented 

 
Table 5.4: Project Schedule for Civil Substructure PEB & RCC Bldg. 
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5.1.5 Method of Implementation of LPS here in Detail 
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Fig 5.2 Method of Implementing LPS here in Detail 
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5.2 RECOMMENDATIONS – LAST PLANNER SYSTEM BASED TEMPLATES 

5.2.1 Last Planner System based Templates 

 

 

Fig 5.3 LPS Templates Developed on the following basis 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 5.3 LPS Templates Developed on the following basis 

 
 
 
 
 
 
 

Fig 5.4 A3 Problem Solver 

A3 Problem Solver/ Design Thinking 

 
A3 Design Thinking Formats Created Based On Understanding The Formats Which Are Used 
At EPMCR, Chennai, To Use A3 Sheets as: 

 
• Design Thinking Sheets To Understand The Project & Evolve Ideas / Solution 

 
• Understanding Challenges, Their Root Cause/ Pain Point, ,Empathize & Ideate 

To Provide Solution - PDCA Approach 
 

• Implement, Report The Progress / Test Report, Document Them, Get 
Feedbacks & Act / Adjust To Undergo Continuous Improvement In 
Collaborative Approach Of All The Stakeholders. 

 
A3 Design Thinking Format Thus Includes Following Typologies: 

 
1. A3 Understanding- Understanding Project Requirement 

 
2. A3 Empathize Sheet 

 
3. A3 Project Milestone Identification & Process 

 
4. A3 Ideating Sheet 

 
5. A3 Solution Sheet 

 
6. A3 Solver 
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Table 5.5: Last Planner System based Templates 
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5.3 CONCLUSION 
 

Table 5.6: Recommended Project Schedule by Using LPS for PEB & RCC Building- 
Overview 
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5.3.1 Conclusion 

 
As seen from the literature study and as per Lean Construction Institute nearly 70% of the projects 
during Construction suffer from delayed project delivery due to Conventional Construction Project 
Planning System which are unsuitable for fast, Complex, Dynamic and Uncertain Projects with 
Multiple Stakeholders. 
 
By Adopting Collaborative and Commitment based Construction Project Management System such 
as Lean's Last Planner System for Planning,  Scheduling and Tracking the reliability of the Project 
Schedule can be Increased by 90% and Complete the project within the determined/ Commitment 
duration during Collaborative  Reverse Phase Scheduling. Also by collaboration and maintaining 
accountability by Implementing LPS we can further decrease the duration by 15% to 20%. Further 
Last Planner System states the need for balance between Transformation, Value  Generation and 
Continuous Information Flow by Macro and Micro level Planning (Part to Whole and Viseversa and 
Continuous Improvement and Learning- Should do, Can do, Will do, Did and Feedback) that gives 
Importance to: 
 

1. Early and Continuous Collaborative Meetings with all the stakeholders (Contractors, 
Vendors, Design Consultants, Client, PMC Consultants) during both the design and 
construction stage. 

2. Implementation of Proactive and Root cause Problem Solver and Design Thinking approach 
A3's that Uses PDCA (Plan, Do, Check, Act). 

3. Constraints Analysis, Maintaining Constraints Log and Constraints Removal before through 
proactive approach before the activity occurs during Make Ready Plan / 2 to 6 Weeks look 
ahead Schedule.  

4. Provision of Weekly Work Plan and Progress by the Contractors. 
5. Daily Labour and Progress Report to the PMC  
6. Maintaining Project Complete (PPC)- Trade based, Daily, Weekly,  Monthly and Overall 

Project based to understand the progress and challenges faced during the process and to 
provide solution from root cause analysis to be on track with the proposed schedule and 
update the schedule based on current requirements and project's predetermined duration as 
per Master Schedule.  

7. First Run Studies for Proactive Constraint Analysis  
8. Visualization at common spaces and along the Construction Site for Continuous Updates,  

Motivations, Increase Safety and to maintain the project on track as per Stipulated Time, 
Cost, Resources,  Quality and Scope. 
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