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ABSTRACT 

The cost & size of upcoming construction projects has gone up exponentially. Large scale 

construction projects & infrastructural projects are now very common. Continous monitoring 

during construction is often a laborious task for the stakeholders.  Conventional Quality 

management system proves to be inefficient & ineffective. Decision making often is time 

consuming. There is an immediate need for a change in scenario with respect to quality 

management. This instigates the use of technology to bridge the existing gaps.  

The aim is to create a comprehensive quality management plan at various stages during 

execution. The methods adopted will integrate both the theoretical & practical aspects. Data 

collection would be though primary sources & by closely reviewing the existing quality 

control plans. The summary would include identifying the gaps in the existing system 

including an attempt to break away from the customary configurations into a framework that 

can be easily adopted on site, layered with technology by means of dynamic checklists, 

mobile applications etc. which would be user friendly, stage specific & time saving hence 

alleviating issues currently faced and bridging the gaps amongst the various stakeholders 

involved 

 

Keywords: Digitalization, Quality management, Design thinking, Workflow methodology, 

Mobile application. 
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CHAPTER 1 
INTRODUCTION 

 
 

1.1 INTRODUCTION  

This study will focus on deploying, using and evaluating the benefits of digital quality control 
on site - requirements for digital control, digital control principles, digital control tools and 
their capabilities, outputs from digital quality control, utilization and implementation of digital 
quality control and its benefits for design, implementation and evaluation in the building’s 
execution for the RCC related activities including blockwork & plastering. 
 
Quality control forms an integral part of any construction system. A comprehensive quality 
management system for the execution of civil works which will encompass all the 
stakeholders involved with a dynamic framework which is both user friendly & stage specific 
is currently lacking. Also, this instigates the use of technology to bridge the existing gaps. 
This will enable transparency among stakeholders with constant monitoring at various 
stages during execution through continuous improvement. 
 
The standard tests involved, roles of inspectors and corrective actions on-site necessary 
will be highlighted. Critical issues pertaining to the quality management will be reviewed. 
These will include all the parameters which could potentially affect the efficiency of the 
quality system.  The results will highlight aspects of quality management processes that 
may be re-engineered through appropriate applications. 
 
 
1.2 AIM 

To create an algorithm & Mobile application UI for digitalizing quality management to 
mitigate the issues currently faced during execution stage in order to achieve optimum 
quality & efficient inspection 
 
 
1.3 OBJECTIVE 

• To understand & review the prevailing techniques  

• To cater the quality management for Indian context 

• To analyze the effectiveness of quality management tools & techniques and to 
recommend for better outcomes. 

• Validate need for digitization in quality management 
 
 

1.4 RESEARCH QUESTIONS 

• Which factors contribute to the issues during the execution 
• How to improve the existing quality control system digitally 
• What are the critical issues related to the quality of the structure 
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1.5 LIMITATIONS OF THE STUDY 

The research will be focused on building construction during the execution stage of RCC 
related activities – reinforcement, formwork & concreting in IT buildings. 
 
 
1.6 IMPORTANCE OF THE STUDY 

• To enable transparency among stakeholders with constant monitoring at various 
stages during execution by continuous improvement. 

• Bridge the existing gaps in the current execution of construction, high competition & 
globalization 

• To highlight the advantages that can be achieved by digital quality control resulting in 
efficient project execution  

 
 
1.7 NEED FOR THE STUDY 

Current market: Lack of digitization for holistic quality management.  Some of the issues 
include: 

• Delay in decision making 
• Stakeholders not involved/ updated at the right time 
• Workflow not monitored at every stage 
• Many repetitive errors 
• Many NCN’s & SN’s remain open for long time 
• No proper ownership & responsibility of issues with assigned deadlines etc. 

 
 

1.8 METHODOLOGY 

The research methodology is divided in two parts: theoretical aspect & practical aspects. 
The former discusses the building technology according to Standards, Codes and system 
requirements. The latter concerns with current operation process.  

 
Fig 1.1 Methodology steps 
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Fig 1.2 Methodology stages 
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CHAPTER 2 
LITERATURE REVIEW 

 

2.1 INTRODUCTION 

Quality - Is the characteristic element of an item that can be evaluated as a meeting 
standard, whereby if it meets or exceeds the standard, it can be said to be of good quality 
or high quality. However, if the item does not meet the standard, it is considered poor 
quality (Mincks, W. R.1997 and Johnston, H. 1997) 
 

 

 

 

Fig 2.1 Construction Project QM 

2.2 QUALITY MANAGEMENT SYSTEM 

Quality management system - Is the interaction of people, processes and documentation 

to meet both customers‟ stated and implied needs (Mohammed, H. 2006 and Abdullah, M. 

N. 2006) 

•  Quality planning - A quality plan is a document/ several documents, that specify 

quality standards, practices, resources, specifications, and the sequence of activities 

relevant to a particular product, service, project, or contract.  

• Quality control - Emphasizes testing of products to uncover defects and reporting to 

management who make the decision to allow or deny product  

• Quality assurance - Attempts to improve and stabilize production and associated 

processes to avoid, or at least minimize, issues which led to the defects in the first 

place. 

 

 

 

 

  

Fig 2.2 PM Golden Triangle 
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Fig 2.3 Mind mapping QM 
 
 

2.3 TOTAL QUALITY MANAGEMENT 
 
Total Quality Management (TQM) - A management approach to long-term success 
through customer satisfaction. In a TQM effort, all members of an organization participate in 
improving processes, products, services, and the culture in which they work. 
 
ADVANTAGES: 

• Strengthened competitive position 
• Adaptability to changing or emerging market conditions 
• Higher productivity 
• Enhanced market image 
• Elimination of defects and waste 
• Reduced costs and better cost management 
• Higher profitability 
• Improved customer focus and satisfaction 
• Increased customer loyalty and retention 
• Increased job security 
• Improved employee morale 
• Enhanced shareholder and stakeholder value 
• Improved and innovative processes 
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Fig 2.4 Total Quality Management 

 

 

2.4 INTERNATIONAL ORGANIZATION FOR STANDARDIZATION 
 
ISO 9000 Quality System Requirements (Napiah, M. 2012) 

• In terms of Engineering, the requirements include holding the key engineering 
meetings and maintain records of meetings as well as maintaining 
engineeringrevision sheets (ERIs). 

• For the documents part, includes the need to maintain document approval 
procedures, record issuance or receipt of all transmittals and documents, maintain 
and control ERIs and maintain latest issues of applicable law and regulations. 

• Disposition of Nonconformity includes action and report on each nonconformity, 
issue nonconformance reports and feedback data sheets 

• Corrective Action to maintain control sheets on request, execution and review on 
corrective actions 

• Training qualification, record for each personnel and training in each project 
organization. 

ISO 9001 - Is defined as the international standard that specifies requirements for a quality 

management system (QMS). 
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Fig 2.5 ISO 9001 
 
 

Table 2.1 Summary of journals related to QM 
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2.5 RESEARCH PAPERS 

2.5.1 Research Paper – 1 

Quality management system at construction projects 
Pravin P. Mane, Dr. Jalindar R. Patil | INDIA | 2015 
 
Abstract 
The Quality Management System (QMS) in construction industry refers to quality planning, 
quality assurance, quality control. The main goal of construction industry is to ensure that 
construction projects are successfully completed within the constraints of best quality, 
stated period and at minimum possible cost. The research based on QMS recommended 
that construction companies should create a flexible and conducive organizational 
atmosphere which encourages the development of quality management system in all 
aspects of their work.  
 
Quality management system  

• Is a continuing process of improvement involving all aspects of the business?  
• To prevent mistakes before they happen.  
• The three phases of QMS are as Quality Planning, Quality Control and Quality 

Assurance.  
 

 
Fig 2.6 RP – 1: Methodology 

 
Conclusion 
The very strongly quality tool used at construction project is check lists.  Issues with respect 
to quality: 

• Poor planning 
• Not giving importance to the customer satisfaction.  
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• Importance not given to test reports from suppliers. 
 

Challenge: Implementation of quality management plan on site  
After study following concluding remarks: 

• Satisfaction of all stakeholders in the industry. 
• Better understanding on quality control procedure. 
• Satisfaction of Client. 
• Suitable quality control method for the project. 
• Development of the quality of strength in construction. 
• Total Quality Management at construction projects. 

 
 
 
2.5.2 Research Paper – 2 

Critical factors affecting quality performance in construction projects 
K. N. Jha & K. C. Iyer | INDIA | 2014 
 

Abstract 
A preliminary survey identified 55 attributes responsible to impact quality performance of 
the projects. Further analyses of individual sets of success attributes and failure attributes 
separately grouped them into fewer critical success and failure factors. Project manager’s 
competence and top management support are found to contribute significantly in enhancing 
the quality performance of a construction project.  
 
Critical success factors 

• Project manager’s competence 
• Top management’s support  
• Monitoring and feedback by project participants  
• Interaction among project participants  
• Owners’ competence 

 
Critical failure factors  

• Conflict among project participants 
• Hostile socio-economic environment  
• Harsh climatic condition  
• PM’s ignorance & lack of knowledge  
• Faulty project conceptualization 
• Aggressive competition during tendering 
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Fig 2.7 RP –2: Methodology 
 
Conclusion 
The repercussions and consequences of poor quality can be: 

• A loss in productivity;  
• Additional expenditure by way of rework and repair;  
• Loss of reputation,  
• Leading to loss in market share;  
• Eventually being put out of business.  

The results of the study prove to be closer to Juran’s philosophy that middle management 
(project manager and his team in this case) play a more important role in most stages of the 
project, although the top management’s role becomes more significant in further enhancing 
the level of quality when the existing level is already high. 
 
 
2.5.3 Research Paper – 3 

Digital quality control of construction work 
Jaroslav Synek | CZECH REPUBLIC | 2019 
 

Abstract 

Emphasizes on deploying, using and evaluating the benefits of digital quality control on site 
- requirements for digital control, digital control principles, digital control tools and their 
capabilities, outputs from digital quality control, utilization and implementation of digital 
quality control. Advantages for design, implementation and evaluation in the building's life 
cycle. 
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Characteristics of construction projects 
• Long period (months to years) 
• Associated amount of changes over time (slow & inaccurate) 
• Great diversity  
• Many suppliers  

The result is complex project management. Digitization rationalizes procedures, refines and 
enables reviewing. 
 
Prerequisites for digital efficiency 

• Professional competence  
• Co-operation in project operations 
• Coordination of participants to achieve project goals 

 
Need of digitization in quality management 
Problem 1: Current procedures - laborious, inaccurate, unavailable for use after the end of 
the project.  
Solution 1: Digitization changes processes, outputs, and uses of quality control results – 
Efficient 
 
Problem 2: Quality control generally assumes unambiguously defined requirements at each 
stage of the project  
Solution 2: The digitization of control refines and accelerates activities, brings added value 
 

Streamlining advantages 
• Limitation of routine non-systemic activities 
•  Reduction of finishing errors 
• Unambiguous identification (subject, place etc.)  
• Higher efficiency of control activities  
• Activities are not duplicated.  
• Time savings,  
• Limitations of non-system procedures  
• Improves management efficiency 
• Increased accuracy and processing speed 
• Accessible to all project participants 
• Allows gradual transition of project management to full digitization. 

 
Conclusion 
Proven benefits include: 

• Unification  
• Operational Processing  
• Optimization of Outputs  
• Standardization of Operational Procedures  
• Acceleration  
• Higher Quality  
• Less Error of Information.  
• Accurate Information (Clear- cut, Up-to-date, Readily available) 
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Fig 2.8 RP –3: Methodology 

 
 
 
2.6 RESEARCH PAPERS SUMMARY 

Table 2.2 Summary of Research Papers 
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CHAPTER 3 
CASE STUDIES 

 

3.1 NET CASE STUDIES 

3.1.1 Net Case Study – 1 

A case study: effective implementation of quality control system in building 
construction 
V. G. Salunkhe, A. N. Pinate, R. S. Alte, R. R. Gaikwad, Prof. U. J. Phatak | INDIA | 2018 
 
Abstract 
Attaining desired improvement of quality in major issue in construction sector. Human & 
material resources are expelled unnecessarily due to insufficient or non - existent/ 
unawareness of procedures relating to QM.  
 
Quality control/ quantity assurance 
Covers all the activities necessary to provide quality in the work to meet the project 
requirements. It involves establishing project related policies procedure, standard, training, 
guidelines and system necessary to produce quality.  
 

• Provides protection through early warnings of both internal and external Problems 
• Minimizes alterations, omissions, or faults sometimes leading to disputes and 

conflicts. 
 

Present scenario 
• ISO defines international standards in subjects like designing, testing production, 

delivery and service.  The ISO 9000 series encompasses two standard Types - 
Quality assurance and Quality management.  

• TQM is a broader concept focusing on customer ‘s requirements, and activities 
involving Quality Control 

• Today Indian Companies are facing high competitor with companies worldwide 
inflame of globalization and cognizance.  
 

Case study steps 
Construction companies in Pune city  
• Observations on checklists of material and quality  
• Applied improved or modified checklists  
• Observe the improvement obtained in terms of time, quality and economy 

 

Questionnaire survey 
• 256 questionnaires to site - engineers, contractors, builders of different construction  
• 15 - 17 response from them as below. 
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Fig 3.1 Net Case Study 1: Highlights 
 
3.1.2 Net Case Study – 2 

Case study on quality assurance system in construction 
Vikas Patel1, Brijesh Singh, P N Ojha, Amit Sagar | INDIA | 2021 
 
About the projects 

• 30 construction projects were selected from NCR 
• Construction cost between 3-5 Crores  
• Data was collected - quality and management related aspects.  
• Structures such as school buildings, community hall, hostel block etc.  

 

For an effective QA: 
• Determine if expected quality standard met.  
• Examine the quality of the ongoing & completed work  
• Ensure that the material used meets project quality standards.  
• Issue a report of acceptable work & substandard work.  
• Track the corrective work & issues 
• Examine the quality control methods  
• Review processes, practices & procedures  
• Identify possible areas for change 

 

Conclusion 
• For nearly 13% of the projects quality assurance is just satisfactory which is point of 

concern, keeping in view the lapses in quality system of various parameters, the 
Quality Assurance System of the projects were categorized as poor.  
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The major negligence:  
• With mix design, 
•  Storage of materials,  
• Work practices used during construction  
• Availability of equipment’s at the site. 
Quality is an essential element for sustainability and consumer satisfaction. The high 
cost of the infrastructures makes it necessary to ensure the quality of the finished 
structure.  

 
 
3.2 LIVE CASE STUDIES 

3.2.1 Live Case Study 1 - HCL, Madurai 
 

 
Fig 3.2 HCL Madurai: Campus View 

 
• Location: ELCOT (the electronics corporation of Tamil Nadu limited) Madurai, TN 
• Total site area: 6.75 acres 
• Total built up area: 6,00,000 sq. Ft. (approx.)/ 55,750 sqm approx. 
• Total nos. Of seats: 4,865 seats (11.5 sqm/ person) 
• No. Of towers: 3 
• No. Of floors:  b+g+4 floors (tower 2 & 3), g+2 (tower 1) 
• FSI:  1.43 
• Ground coverage: 39 % 
• Construction start date: march, 2016 
• Phase 1 (tower 1) completion: September, 2016 
• Phase 2 (tower 2 & 3) completion: July, 2018 
• Major clients: MERK, Deutsche bank, Johnson & Johnson, Baxter etc. 
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Consultants: 
• Architect/ Structural/ MEP: C R Narayana Rao architects & engineers Pvt ltd 
• Project coordinators: CBRE 
• Landscape consultant: Dhruva landscape architects 

 
 About the Project 
This 6.75-acre campus was driven by a green mission with a goal for energy savings from 
the very start. Midrise buildings using half of the permitted FSI with interlinked courtyard. 
This zero-discharge facility has invested in state of the art BMS systems. Though active 
certification was not sought, all major decisions were influenced by how the correct design 
could lower energy consumption. Architectural decisions such as placement of staircases 
encourage walking. Natural light permeates all interior spaces.  
 

  

Fig 3.3 HCL Madurai: Site Plan 
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3.2.2 Live Case Study 2 – IT Park, Chennai 
 

 
 

Fig 3.4 IT Park, Chennai: View 
 

• Location: Pallikarnai, Chennai 
• Type: greenfield development – it park 
• Client: k. Raheja corp. 
• PMC: CBRE south Asia Pvt. Ltd 
• Contractor: SPCL (Shapoorji Pallonji & company private limited) 
• Architect: Natraj & Venkat architects 
• Peer review consultant: design tree service consultants, Bengaluru 
• Built up area: 34,72,988 sq. Ft. 
• Scope of work:  

o Civil works - structure & finishes,  
o MEP - common area services,  
o External development & road work 

 

Total plot area: 536224 sq. ft. (12.31 acres) 
Total nos. Of blocks: 3 
 
Block 1 

• 2 Basement + Stilt + Upper stilt 1, 2 & 3. (Parking space) +13 Upper Floors (Office 
Space) 

• Floor to floor height (office): 3.90m 
• Overall height: 68.80m (till terrace) 

 
Blocks 2 & 3 

• 3 Basement + Stilt + Upper stilt 1, 2 & 3 (Parking space) + 13 Upper Floors (Office 
Space) 

• Floor to floor height (office): 3.90m 
• Overall height: 68.80m (till terrace) 
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Table 3.1 IT Park, Chennai: Area Details 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

AREA DETAILS 
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Fig 3.5 IT Park, Chennai: Typical Floor Plan 

 

Fig 3.6 IT Park, Chennai: Typical Section 
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Fig 3.7 IT Park, Chennai: Statutory Approval & details 

 

Fig 3.8 IT Park, Chennai: Essential Documents & Details 
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Fig 3.9 IT Park, Chennai: Essential Drawings & Details 

Quality Management Plan 
 

• Work method statement  

For some of the activities: 
• Light weight block masonry 
• Crack treatment on RCC slab 
• Whitewash 
• Excavation 
• Anti - termite treatment 
• Formwork 
• Reinforcement 
• PCC 
• Pour card 
• After concreting 
• Block masonry 
• External plastering 
• Internal plastering 
• Tiling etc.  
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Fig 3.10 IT Park, Chennai: Method Statement – Whitewash 

 

Table 3.2 IT Park, Chennai: Checklist - Whitewash 
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Table 3.3 IT Park, Chennai: MIR  

 

 

Table 3.4 IT Park, Chennai: MTP 

 

Material Testing Plan (MTP) For: 
• Water 
• Cement OPC 53 grade 
• Cement PPC 
• Fly ash 
• M Sand 
• Coarse Aggregate 
• Chemical admixtures 
• Hardened & fresh concrete 
• Reinforcement Steel 
• Soil (Backfilling, subgrade & Embankment) 
• Plywood for shuttering 
• Concrete blocks 
• AAC blocks 
• Tiles 
• Paver blocks 
•  Glass 
• Waterproofing material 
• Expansion joint material 
• Granites & marble 
• Façade etc 
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Table 3.5 IT Park, Chennai: ITP 

 

Inspection & testing plan (ITP) for:  
• Survey works 
• Excavation 
• Rock Anchoring 
• Anti – termite Treatment 
• PCC 
• Water proofing 
• Backfilling 
• Raft, Slab, Wall, Column 
• Post tensioning works 
• Curing 
• Block work masonry 
• Plastering 
• Painting 
• Tiling 
• Granite works 
• Structural Steel, MS Handrail, SS Handrail works 
• False ceiling 
• Doors & Windows 
• Façade work etc 
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Fig 3.11 IT Park, Chennai: Typical NCN Detail 

 

Fig 3.12 IT Park, Chennai: Weekly Meeting Detail - QM 
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Fig 3.13 IT Park, Chennai: Site Logistic Plan 

 

 

Fig 3.14 IT Park, Chennai: Overview of Schedule 
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Fig 3.15 IT Park, Chennai: Activity Sequence on Typical Floor 

 

 

Fig 3.16 IT Park, Chennai: Contract Detail 
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CHAPTER 4 
ANALYSIS & RECOMMENDATIONS 

 

4.1 MINDMAPPING 

 

Fig 4.1 Mind mapping - QM 

4.2 UNSTRUCTURED INTERIEWS WITH STAKEHOLDERS 

 

 

 

 

 

 

 

 

 

 

Fig 4.2 Big picture – Stakeholder Interviews 



29 

 

4.3 REBAR RELATED 

 

 

 

 

 

 

 

 

 

Fig 4.3 Mind mapping – Rebar 

Table 4.1 MTP – Reinforcement Steel 

 

 

 

 

 

Fig 4.4 Site Images – Rebar process 
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Table 4.2 A3 Design Thinking – Rebar 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Fig 4.5 Fishbone – Rebar process 
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Fig 4.6 Conventional & Digitized NCN 

4.4 CONCRETING RELATED 

 

Fig 4.7 Mind mapping – Concreting 
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Table 4.3 MTP – Cement 

Table 4.4 A3 Design Thinking – Concreting 

 

 

 

 

 

Fig 4.8 Site Images – Concreting 
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4.5 OVERALL 

 

 

Fig 4.9 Project Team Organizational Chart 

 

 

Fig 4.10 Project Contractual Relationship 
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4.6 QUALITY TOOLS 

 

Fig 4.11 Stakeholder involvement at various stages 

 

 

Fig 4.12 Stakeholder communication matrix – Broad level 
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Fig 4.13 RACI Matrix – 1 

 

 

Fig 4.14 RACI Matrix – 2 
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Fig 4.15 Concept of the Swim lanes 

  

 

 

 

 

 

 

Fig 4.16 Big picture of the Swim lanes 
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Fig 4.17 Process Highlight – Rebar, FW & Concreting 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4.18 Overall Swim lane 
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4.7 CORRECTIVE MEASURES 

Table 4.5 Corrective Measures  
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4.8 HOW RE- ENGINEERING PROCESS FLOW HELPS 

 

Fig 4.19 Conventional NCN v/s Digitized NCN 

 

 

Fig 4.20 Conventional SN v/s Digitized SN 
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Fig 4.21 Conventional RFI v/s Digitized RFI 

 

 

Fig 4.22 Conventional v/s Digitized Quality Audit 
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4.9 RECOMMENDATIONS – TOOLS & TECHNIQUES 

4.9.1 Checklists 

 

Fig 4.23 Additional points – to improve existing FW Checklist  

 

Fig 4.24 Additional points – to improve existing Reinforcement Checklist  
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Fig 4.25 Additional points – to improve existing Pour - card Checklist  

 

 

 

 

 

 

 

 

 

 

 Fig 4.26 Post - pour Checklist  
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Fig 4.27 Concrete repair works - Checklist  

4.9.2 List of Recommended Tools & Techniques 

Table 4.6 Recommendations – Tools & techniques 
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4.9.3 For Quantitative improvement 

• Quality control tools – FMEA (Failure Mode & Effect Analysis) - template 

Is a systematic, proactive method for evaluating a process where & how it might fail & to 
assess the relative impact of different failures to identify the parts of process that are most 
in need of change. Has the following advantages: 

• Highly structured technique for failure analysis 
• Quantifies severity, occurrence & detection likelihood of failures 

Used by the military, aerospace, Automotive, tech, Food industry. 
 

Table 4.7 FMEA Template 

 

 

4.9.4 For Continous improvement 

• A3 Sheets 

Table 4.8 A3 sheet Template - Empathize 
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Table 4.9 A3 sheet Template – Solution 

 

 

Table 4.10 A3 sheet Template – Solver 
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4.9.5 For Quality Scheduling improvement 

Table 4.11 Look ahead Schedule (4 weeks) - Template 

 

 

Table 4.12 Weekly plan - Template 
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4.9.6 Mobile Application UI (User Interface) 

 

Fig 4.28 Mobile App Concept - Concreting  

 

 

Fig 4.29 Mobile App UI - Login  
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Fig 4.30 Home Page - Overview  

 

 

Fig 4.31 Mobile App UI – MIR Process 
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Fig 4.32 Mobile App UI – RFI & Tests Process 

 

Fig 4.33 Mobile App UI – NCN Process 
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Fig 4.34 Mobile App UI – Checklist to SN Process 

 

Fig 4.35 Mobile App UI – SN Process 
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Fig 4.36 Mobile App UI – Dashboard 

 

Fig 4.37 QM Digitization Action Plan using Mobile 
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CHAPTER 5 
SUMMARY & CONCLUSION 

 

5.1 CONCLUSION 

The cost & size of upcoming construction projects has gone up exponentially. Large scale 
construction projects & infrastructural projects are now very common. Continous monitoring 
during construction is often a laborious task for the stakeholders.  Conventional Quality 
management system proves to be inefficient & ineffective. Decision making often is time 
consuming. There is an immediate need for a change in scenario with respect to quality 
management.  
This instigates the use of technology to bridge the existing gaps. This will enable increased 
transparency with constant monitoring at various stages during execution through 
continuous improvement. It proves beneficial for all the stakeholders. Critical issues 
pertaining to the quality management have been re-engineered through appropriate tools & 
techniques. The study also proposes workflow methodology & mobile application UI which 
bridge the existing gaps in the system after design thinking process along with RACI matrix. 
 
Many benefits to applying workflow automation to quality management systems: 

• Bring all the stakeholders together 
• Enables quick & easier decision making 
• Avoids repetitive errors 
• For see issues & mitigate accordingly 
• Reduced snag list 
• Complete audit trail of actions and activities 
• Enforced oversight and compliance rules at every stage & proceed only on approval 
• Consistency of processes with exception handling 
• Centralized governance 
• Reduced training time 
• Capacity for continuous improvement 
• Cost savings by redeployment of human staff to functions that require manual 

intervention 
 

 

5.2 ACHIEVEMENT OF OBJECTIVES 

5.2.1 To identify & examine the issues in the current scenario 

The A3 thinking based on the Plan – do – check – act cycle, a powerful way of thinking 
developed by Toyota - A3 report had been used to define problems, suggest solutions and 
recommended for further recording the results of improvement activities.  The various 
issues like awareness, coordination, work flow methodology, quality management etc were 
identified & for certain of these aspects, tools have been identified for mitigation as shown 
below: 
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5.2.2 Propose efficient workflows 

The aim was mitigating the core issue - lack of proper workflow methodology by use of 
swim lanes, integrating various stakeholders involved for the various stages commencing 
from the sales work sequence, estimation, contracts, technical, design, supply chain 
management, procurement, stores, production, logistics, installation & recommendation for 
waste management.  
It gives a holistic big picture of the process with the reference documents & tagged data 
needed specifically stage wise which is the essential first step towards quality management. 
This provides an algorithm to further develop into a BPM by automating like in automotive 
industries. By implementing digital solutions, such as workflow automation, manufacturers 
improve product traceability while retaining accurate quality data. Quality & transparency is 
becoming a customer expectation. 
(REFER: Swim lanes) 
 

5.2.3 Get all stakeholders involved 

The lack of coordination is another issue that has been alleviated by use of various 
communication matrices – communication patterns between stakeholders, defining the 
contractual relationship between them, their involvement in various stages, communication 
matrix & by using RACI (Responsible, Account, Consult, Inform) matrix. 
 
 
5.2.4 To reduce reworks 

The use of inspection plan, checklists, corrective measures & task wise recommendations 
have been arrived at with both use of technology & tools. These reduce reworks thereby 
save time which is indispensable to any construction. 
 

5.2.5 Propose a Mobile Application UI mitigating the issues faced 

The mobile app is both user friendly & stage specific, offers transparency, traceability, easy 
auditing, reduced meeting time for the stakeholders involved. Has crucial features like 
assigning responsibility, deadline with alerts & notifications which are all remotely 
accessible.   
 

5.3 CONTRIBUTION OF THE STUDY 

Firstly, various issues in the current precast construction scenario have been identified & 
listed under broad categories with solutions for some of the key aspects. Similarly, the other 
remaining issues can be taken up for further study and solutions can be arrived at for the 
same.  
Secondly, the proposed swim lanes provide a big picture view of the process at a glance 
giving opportunity to plan & schedule comprehensively integrating all the key stakeholders 
involved thereby promoting efficient work flow, coordination & transparency by tagging of 
stakeholders & associated documents.  
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Thirdly, it defines the roles & responsibilities of the various stakeholders in form of matrices 
for better planning of the communication channels which is currently lacking. 
Lastly, it provides the inspection plans, checklists for various stages with corrective 
measures giving a comprehensive approach towards quality management with 
recommendations & Mobile Application UI (User Interface) combining technology & tools. 
 

5.4 SCOPE FOR FUTURE STUDY 

Table 5.1 Future study - VSM 
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