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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.

Quiality 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 Ul for digitalizing quality management to
mitigate the issues currently faced during execution stage in order to achieve optimum
guality & efficient inspection

1.3 OBJECTIVE

e To understand & review the prevailing techniques

e To cater the quality management for Indian context

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

e 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

1



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.

METHODOLOGY
e [

* QUALITY MAMGEMENT ARROAD o ONSRYAION
v SYSIEM REQUREMErTS DATA COLLECTION  » wimmvews
«  CODE & STANDANCE o QUEIMONARE

ANALYSE =~ CASE STUCHES APPLICATION OF TOOLS & TECHNIGUES ANALYSIS. CONCLU
.
IDENTIFY GAPS. ISSUES. CAUSES E1C RECOMMENDATIONS (Algorithm, opps.)

Crng execitor >

Fig 1.1 Methodology steps
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DATA COLLECTION  * ANALYSIS CONCIUSION
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Fig 1.2 Méthodology stage_s



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)

CONSTRUCTION PROJECT QUALITY MANAGEMENT

Quality panning  Quality Assurance Quality Control Quality lm;)rovement
(PLAN) (DO) (CHECK) (ACT)

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
guality 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.

Quaity Mt

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



Customer arentation

Quality measuramaent

Leadersh

improvement

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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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,
guality 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.

METHODOLOGY

ity Contr R UTERATURE 8 JOURNAL REVIEW
| -
QUESTIONNAIRE SURVEY .
v
INTERVIEWS
v
ANALYSIS .

v

106 OO

CONCLUDING REMARKS

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.
8



* 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. lyer | 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



METHODOLOGY

i LITERATURE & JOURNAL REVIEW
QoY »
NO dspute V
QUESTIONNAIRE SURVEY B g i
* Mid & large firm
b g
Stafisfical Software by IBM ANALYSE USING SPSS SOFTWARE
N J
MEAN RESPONSES MEAN RESPONSES
>4.5 - Success factorns < 4.5 9 Fallure factors

J Muttinomial logistic regression &

RESULTS WITH MAJOR CONTRIBUTORS

Fig 2.7 RP -2: Methodology

Conclusion
The repercussions and consequences of poor quality can be:

* Aloss 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.

10



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)
11



METHODOLOGY

+  Higher efficiency
+  Lower costs
. Feedbock ———— QUALITY & ACCURACY
»  Client expectations
v/
= Current state of GM
QM GOALS & REQUIREMENT ID - ———- + « Quality score resulfs
= Quiput QA reguirements
+  Principle of digitizing v
* MNeedfordigitging 00 _
« Digital BG & technologiss h MERILIE For RIS
+  Long term usability of results [
= Higher efficiency
OPERATIONAL BENEFITS  ————— —+ - Shorter process tims
+  Unambiguity,
v accuracy, quality
Streamlining
Acceleration t—— USE OF DIGITAL TECHNIQUES
Refinement
Fig 2.8 RP -3: Methodology
2.6 RESEARCH PAPERS SUMMARY
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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/ guantity 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

* |SO defines international standards in subjects like designing, testing production,
delivery and service. The ISO 9000 series encompasses two standard Types -
Quiality 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.

13



TQM FIELD APPLICATION

About 34% of firms have
successfully implemented TQM.
Awareness (workers &

contractor) insufficient at larger
proportion profit and losses are
not met as per targets.

BARRIER

Language barrier is a minor
problem for interacting. Also,
insufficient matenal availability i1s
about 48% at sites due to long
distance

MATERIAL QUALITY
Around 90% people regard
necessity of maintaining quality
as an important factor.

TRANSIENT NATURE OF WORKERS.

About 73% of workers are transient to work.
Seek employment near by to their home, site
may be located at new place making them
imelevant to relocate. Contract basis
relationship must be developed in order to
maintain workforce.

DEVELOPMENT
72% workers said that by programming training
workshops, education can be provided thus
boosting quality.
15% quality can be implemented by conducting
quality field tests.

QUALITY CONTRCOL AND
ASSURANCE

About 95% crowds on the site believe that
quality is very essential to achieve economy
as well as guarantee

QUALITY

DISREGARD TOWARDS TQM
It has been observed that 15%
of people on site consider TQM
as an irrelevant method to be
adopted in sites, especially
minor sites.

FINACIAL STATUS

About 30% said financial status
is responsible for accelerating
the work progress.

CONCLUSION

Quality Control System benefits
in terms of customer
satisfaction, economy, time
factor, etc.

Fig 3.1 Net Case Study 1: Highlights

3.1.2 Net Case Study - 2

Case study on quality assurance system in construction
Vikas Patell, 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

Fg 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 sqg. Ft. (approx.)/ 55,750 sgm approx.

« Total nos. Of seats: 4,865 seats (11.5 sgm/ person)

* No. Of towers: 3

* No. Of floors: b+g+4 floors (tower 2 & 3), g+2 (tower 1)

« FSI: 143

« 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.

15



Consultants:
» Architect/ Structural/ MEP: C R Narayana Rao architects & engineers Pvt Itd
* 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.
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Fig 3.3 HCL Madurai: Site Plan
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3.2.2 Live Case Study 2 — IT Park, Chennai

Fl
LIRS
i

g

b

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)

17



AREA DETAILS

Table 3.1 IT Park, Chennai: Area Details

Built-Up Area

Carpet Area

Leasable Area

(SFT)

(SFT)

(SFT)

Block-1(2B+5+3US+13) 15,44,677 8,70,065 11,15,468
BASEMENT 02 1,10,255.65 = =
BASEMENT 01 80,170.27 = =
STILT 80,191.80 = =
UPPER STILT -1 71,182.33 = =
UPPER STILT - 2 80,191.80 = =
UPPER STILT -3 80,191.80 = =
TYPICAL LEVELS - 4F to 16F 10,42,493.40 8,70,064.91 11,15,467.86
Block-2(3B+5+3P+13) 9,68,689 5,15,542 6,60,951
BASEMENT 03 62,032.93
BASEMENT 02 60,386.04
BASEMENT 01 46,769.58
STILT 46,887.98
PARKING LEVELS - 1F 42,829.96
PARKING LEVELS - 2F 47,092.50
PARKING LEVELS - 3F 47,092.50
TYPICAL LEVELS - 4F TO 16F 6,15,700.80 5,15,541.78 6,60,950.94
Block-3(3B+S+3P+13) 9,59,621 5,12,270 6,56,756
BASEMENT 03 60,525.97
BASEMENT 02 60,525.97
BASEMENT 01 46,500.48
STILT 46,640.41
PARKING LEVELS - 1F 42,916.07
PARKING LEVELS - 2F 46,834.16
PARKING LEVELS - 3F 46,834.16
TYPICAL LEVELS - 4F TO 16F 6,08,844.13 5,12,269.55 6,56,755.84

Total Structure

34,72,988

18,97,876

24,33,175
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Fig 3.5 IT Park, Chennai: Typical Floor Plan
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Fig 3.6 IT Park, Chennai: Typical Section
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Fig 3.8 IT Park, Chennai: Essential Documents & Details
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ARCHITECTURAL DRAWINGS

1, Schermnatic drawings
2. Approval deawing
3, Yender drawings
4, Setting out drawing
5, Working drawings

*  Site plan
Floor plans
Elevations
Sactioms
Detall drawings
Schedyle of joinory
Finishing schadule
Fagade detads
Tollet details

¢ Lt lobby detalls ete
6. Service details = OHT, 5TP e1c

EXTERNAL DEVELOPMIENT
DHAWINGS

1. Compound wall detalls

2. DO datalls ~ lock wee

4. Transformer details - block
wise

R

STRUCTURAL DIRAWINGS - RCC

1. DER (Desgn Basis Neport)
1. General notes
1. Foundation
Layout & RCC Detads of foundation
Typical section details
Lyout of shear reinforcement
Layout of retaining wall
HCC Detalls of Rotaining wall
4. Layout of shear walls - floor wise
5. Colurnn layouts = floor wise
0. Layout & RCC detalls of Ramps,
saircase
7. RCC detadls of beams ~ floar wise
B RCC detads of slabs ~ floor wise
9. Layout & RCC detalls of ONT
10, Layout & RCC detalls of UG Tank
1L Layout & RCC detads of 5T
12 Layout & detalls of canopy

Fig 3.9 IT Park, Chennai

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.

MEP DRAWINGS

1. Shop drawings
2. Material TOS (Technical Data Shoet)
1. Coodination deawings - Noor wise

4. GFC Drawings - floar wise

—t

Bty o b S 4 B —

STRUCTURAL DRAWINGS — P11

1 Prostressing general Notes

3. Floar woe detalls
Floot layout
Floor reinforcemant
detal
Foor reinforcerment &
section detadl
Tendon layout

Tendon profiles
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1. Master schadule
2. Project tracking
3, Cash Now detalls
4. Concrete consumption reporn
5. Tender & contract details
0. Hesowrce schedule
*  Labour
*  Equipmaent
7. Project status report = weekly,
monthly pragress reports, MOM
1. List of drawings
9. Bing
10, Quality
Method statement
Quality Assurance plan
INSpEction testing plan
Material inspection & testing
plan
Matarial test certificates {MTC)
NCN
Site Notice
11. Satety
Project safuty plan
Aspect impact analysis
Emargency praparedness plan
Pre « task analyss
NCN

: Essential Drawings & Details



> . +  mesources avaliable — Material/ Plant & Equipment
- Detsled L Oesr procedure 1o understand L implement by all

Rolar or Brush
«  Lime powder for white wash
Empiloyees & sub - contractorns . o .

> Wl + Health & sslety harard assesment
= il Jpucatatens \dentlies potsbie hazaras sre as folloas
> I G doaingy - Lack of Attentiveness, knowledge & fitness
= it 55 Mennends - Fall of matensats or person
= Mulevant H5EM procadures AS HSE requirements 3re followed In 30COTBENCe with safety piam
- Ste work actvity chackiist & policies
% St mesmens - Sgnages & barncades requirements are identified and
HSE Procedures
. ~ Ares ighting will be provided for night works
e 21 - First Ald bow will be provided at the site office
* Work Methodology . ‘ool Aeeping shall be -
- Before spplication steps
- During appication steps
* INEpaction procedure
- Check for latest GFC

- Check for avallabiity of material required for whaewashing
Chack for svailability of tools, tackies & machinery for white wash
Check for PT tendon Low profile marking with red paint
Check for second coat

~  Check for MEP services completion

~  Theck for finsd coat of white wash

Fig 3.10 IT Park, Chennai: Method Statement — Whitewash

Table 3.2 IT Park, Chennai: Checklist - Whitewash

S.No Description YES NO NA Date Contractor PMC/ Client Remarks
Referred to approved work method
statement for painting

1 Are all the safety norms being covered as
per HSEM process

2 Is the mock up approved
3 Is the white wash area free from dead

mortar, dirt, dust, algae, grease etc (masking
tapes at joints/ corners)

4 Check for rectifications of surface defects if
any

5 Is the PT Low Profile tendon marks identified

6 Check for application of first coat &
evenness/ uniformity of the first coat

7 Check for PT Low Profile Tendon marking
completion for the planned area

8 Check for Application of second coat &
evenness/ uniformity of the second coat

9 Check for MEP work clearance for final coat

10 Check for application of Final coat &

evenness/ uniformity of the final coat
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Table 3.3 IT Park, Chennai: MIR

24.11.21 1426 Solid Block 8" Sri Sabari Fabs 600 Accepted
26.11.21 1431 Solid Block 150mm Sri Sabari Fabs 500 Accepted
26.11.21 1432 AAC Block 150mm The Metal Powder Company Ltd. 800 Accepted
23.11.21 1429 AAC Block 150mm The Metal Powder Company Ltd. 800 Accepted

Table 3.4 IT Park, Chennai: MTP

TESTING FRECASIENCY

N NoUst | ¥ ey CONTRACION "at
LAD teu1 LAD TE8Y |

i Coarse Priyrcal Leve analyes a3 AS per 15 283 table 7 intern leb Waally ance  Once gl hecs Rangom
aggrogate test 5 2386 (PANT 1) test report Por source
Wter 583 Ad per 15 383, 2014, “.: P sty
sbecrptiorn. B IN6E (PAAT 3)  tabie ) ' ance
speohc gravey " As per IS 3832008,
2586 (PART 3) tadie !
Bk dency s3mn As actunl
J384 (PART 3)
Monture 1 38) As o(tusl Dty bushy
camtent 2506 (PART 5)
Fighinessh LRLL) As per 15 383, 2018, Manthly A
elongwton 2384 (PART 1) not exceed 40% once
nges
Sounane el LELE) Apgegete vae N/A Once mitiel Hevew -
2386 (AT §) il not maceed 12% Pt AOUTCR
Agrrpre 558 Aggregete impoect Monthly Checs mngom
Impect velue 2506 (PAXT &) walue shal not onee
exceod 45N

Material Testing Plan (MTP) For:
« Water
+ Cement OPC 53 grade
* Cement PPC
* Fly ash
* MSand
« 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

« Facade etc
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Table 3.5 IT Park, Chennai: ITP

5.No | Activity Inspections & tests to be conducted Mode Site Engineer/ | QC PMC Acceptance | Record
in charge Engineer criteria
1 Survey a. Survey instrument calibration Site M M M To be Report
works inspection calibrated
b. Boundary & building setting out M M M As per dregs, | Checklist
i) Benchmarks, reference pillars, Closing
of traverse, Coordination
c. Alignment, levels M M M

NOTE: All finishing activity mock - up will be done & same get approval from PMC before proceeding the activity
LEGEMD: M - Mandatory, R - Random, W - Witness

Inspec

tion & 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
Facade work etc
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ICN (Non - Conformance Notice)

¢  Attachments:
¢ Following item(s) is/ are in non — compliance with the Contract Documents.

* Corrective action is to taken immediately. = P.hotographs
* If applicable, until the corrective action is completed, no monies may be paid for the item(s) and the - S|\;1t33°tes
- ’S

cost of all corrective action shall be borne by the Contractor as per the provisions of the Contract.
-  Other references

Block: Block 2 Level: 6% floor Grid: Grid between 40-27 & Lto P

Drawing Ref: Specification Ref:

NC Description: Soffit beam noticed with very poor finish, more honeycomb, no proper alignment, shuttering sheets are stuck inside concrete.
This needs to be rectified properly.

PMC Suggestion: Rectification to be done at the earliest as per approved methodology.

CONTRACTOR’S CORRECTIVE ACTION PROPOSAL: 1. Honeycombing rectified as per our methodology
2. Will ensure cleaning of shuttering boards & proper compaction of concrete & regular toolbox to be given to work force.

* Photo of the NC | * Photo after corrective action

NCN closed after reviewing
the corrective action

WEEKLY QUALITY REPORT — 1/12/21

*  InSteel yard — Steel i contact
Witk 5ol 300 getting rusted

*  Many rectification works are pending on
east side of the bulding

1 NC Status:
1 Cracks - st Moo | Non Towes area ) s 23-11-2020 152 Open
2 Water entering in to basement | Block 3) 103 21082021 a1 Oosed

2 Site Note:

De shutterng not
7
1 11 01-06-2011 12 Open

Fig 3.12 IT Park, Chennai: Weekly Meeting Detail - QM
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SITELOGISTIC PLAN

Vearrergery Derrvar metete e . ly-
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ENGANEERING WOREY

pply pipes & Em
101 vppdy welves B

Favnenal chadiding v

. MEP MATIRIALS
1. HVAL - chiled winter

Pre suippon

{»

o

1Bl mwatvr prgpsis B iNngs

Chibel walid prpe

Valven B witw

EHAGUING & DT SMAGTING
VIATUTORY AFFRDVALY

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

OWNER
K. Raheja Corp.
PMC TEAM ARCHITECT TEAM PEER REVIEW
CBRE South Asia Pvt Ltd. Matraj & Venkat Associates Design Tree Service Consultants, Bengaluru

L’ SUB - CONTRACTORS

Contract relationship between client & other stakeholders

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

4.1 MINDMAPPING
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Fig 4.1 Mind mapping - QM
4.2 UNSTRUCTURED INTERIEWS WITH STAKEHOLDERS

Fig 4.2 Big picture — Stakeholder Interviews
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4.3 REBAR RELATED

Fig 4.3 Mind mapping — Rebar

Table 4.1 MTP — Reinforcement Steel

SPEORICATION/ RELEVANT FORMAT OF TESTING FREQUENCY

TEST REQUARED IS CODES ACCEPTANCE CRITERIA.  RECORDS IN HOUSE LAB
TEST SRD PARTY TEST

Relnforcement ) SAIL Rofling margin 15 1786 : 2008 1S 1786, table 3 - Physical
steel i) TATA propertios, 1S 1786, Tabis dia 1 sample &
RN 20628722 every 200M1,
) SW Plysical Tolerances on nominal wach dia 1
vhinoar s Rolling margin Fvery Lot sample
0.2% proot e,
strength 15 1786 2008, 1S 1608 2005 15 1786: 200K, Table 3 & 4 3™ party test NiA
Flongation % 15 1786 2008, IS 1608: 2005 report, M1C N/A
Bend test 15 1786 2008, 15 1599; 2012 NA
Rebound tegr 1S 1786 12008 N/A
1S 1786 - 2008, table 3 &
Tonslle strongsh 15 1786 - 2008, 15 1608; 2005 4 N/A
Once matial for
Chemical LS8 C 51786 2008 wach dia & every
weu equivalent g 1S 1786, C14.2- Chomical 3rd party test & months each

dia 1 sample

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

ACTIVIYY |MTE REFERENCE IMAGE WHAT DID YOU MEAR MWHAT DID YOU OBSENVE KEY CARLLENGES

Incorvect cuttingemiing of bars ¢ Preceding activities not follawed propetly ©  [ightaing OM

Incoovect dia, shape, di, 00’ 1D *  Ingraper seguencing of activities * Proper work Now

Unclean baiy ¢ Nowl titwe 11aching sesentisl methodalogy

Incoerect fiwing of e © et in SCM ¢ Propwr pre - sk schedubng
Lateat drawings not followed © ICent OOMMenT manage ment ¢ PNClent protunement

ASAonal 1ebary near g0 nings
¢ InCOrTect ApAcers, Covers mi
T dancuiong detalh Incorrect

¢ Detay m procursment

Fig 4.5 Fishbone — Rebar process
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CONVENTIONAL NCN DIGITIZED NCN overview

DOCUMENTATION, RESP DASHBOARD
! DEADUNE, TAGGING
N O
> WG DR TANS o

o

GO TO WTL ONMCL 10 - @ : @
l * M drm tnc-u-d

PRINT THE NON FROM o Resoonubility not essigned or——

LAPTON SYSTEM *  Time convaming process _ o= s
l * Mo slerts shout closing : DOADLINE o=—wur |
Imatusel e vent ion) SUAREMORLH RS ez l

SIGN & SEAL BY PIC o MamyNC's open ° -

l *  Stabeholden not tagped ‘ .

SENT TO CONTRACTOR . PUNALTIES FOR CONTRACION

TAM A5 PER CONTRACT KANEAN BOARD / YASK BOARD
v Rool caune snulysiy Dot done

T opp TSI, mcm
& MOTO TAKIN
] |

s o o BN o —
O maving Bod g W st et
I . et upsy  Sm—  esss—
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P g st hn ¢ Ann
¢ Bl v g
CONTRACTON™S CORMCTIVE ACTION PROPOSMAL

Fig 4.6 Conventional & Digitized NCN
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Fig 4.7 Mind mapping — Concreting
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Table 4.3 MTP — Cement

SPECIICATION/ RELEVANT FORMAT OF TESTING FREQUENCY
TEST TEST REQUERED §S CODES ACCEFTANCE CUTERIA.  RECORDS IN MOUSE LAB

TEST 3RO PARTY TES

Freness by 1512269 - 53 Grade, 1§ 4031
Lae lpant S5) Internal test report Monthly once
Norrmal IS 12269 - S) grade, IS 4031
conuEncy (part 1) Momthly once

grede () Daberea

&) Utratech
) 2uar SetTing time

) 15 12265 - 53 grade, 15 4031

Coromandsl 1) il pantsS Manthly once
v} Rareo ) Forsad

Soundness 1512269 53 grade NA Once inkisl §

wach source fox
every 6 months

expanuon
waerated 5200 part S - X panty

3days 15 12269 - 53 grade, 1S 4031 Manthly once
7 days part3
B dan
15 12269 - 53 gradhe, 1S 4031
Spechic gravty part 6
Magresis
Sulbhuric Once inaial &
|, Anhwdeide I8N Max w#ach source for
{oss on
ingnition
Inechuble

3ed party test
i 54032

SN M

PYOSY NN PR .

Table 4.4 A3 Design Thinking — Concreting

ACTIVITY SITE REFENENCE IMAGE WHAT DID YOU HEAR WHAT DID YOU O8SERVE KEY CHALLENGES
Concreting * IMproper access ta posr

) B *  Incareect formwork/ reinforcement
¢ Unugproved design mie
P B
.

; s Aot completed
Mechanical squipments for post
concrating not resdy
Non - prepacation of old & new
concrete jolnt inaufficent
manpawer & material + Prwceding activities not followed * Digitizing QM
¢ Presence of surface finlsh issues - o PR e
Ioneycombing ¢ Iinproper sequencing of activities * Propet work fow
* Mualignment of surface, cracky — « il Hime tracking essentis) methodolgy
¢ Presence of undibstions
* Visdle reinforcement * lsues In SOV ¢ Propes pee - task scheduling
*  Imprager curing * Inetficlent document management * Uifichent procurement
¢ Casting, curing, DE shutteeng detalls
unavatiable Back propping not as per
approved detally
*  Not kept for suffickent days
* Damaged Tarpaulin/ Guory bags
¢ Improped methodology

Post cancreting

actascl 0~ X

e ~ ~

Fig 4.8 Site Images — Concreting
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4.5 OVERALL
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Fig 4.9 Project Team Organizational Chart
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Fig 4.10 Project Contractual Relationship
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4.6 QUALITY TOOLS

o [ Jworawowen

Fig 4.11 Stakeholder involvement at various stages

Fig 4.12 Stakeholder communication matrix — Broad level
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DECISION

GATEWAYS
ALLIED INFORMATION
STAGES
: f Process -
Design lmmm ‘ Testing Storage yard etc Site erection

Fig 4.15 Concept of the Swim lanes

COLUMN &
SHEAR WALL REINFORCEMENT CONCRETING
STARTER

REINFORCEMENT BEAM & SLAB DESHUTTERING
- TABLE FW

SHIFTING FW 10
CONCRETING ALTERNATIVIE

FLOOR

FORMWORK
(Fw)

Fig 4.16 Big picture of the Swim lanes
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REBAR
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FORMWORK

OS09099999

CONCRETING
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Fig 4.17 Process Highlight — Rebar, FW & Concreting
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Fig 4.18 Overall Swim lane
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4.7 CORRECTIVE MEASURES
Table 4.5 Corrective Measures

A OGeus wien T conciete srfice beaaks off and A Uk 4 1ow stump-sw (1 Lo 7 parcent] in the

1. Sealing coultd abo ocour if non-ail entrained 0. Wait till water has been evaporated from the
concrete |s enposed to freere thaw crelns, surface ‘

€. Due 1o inadequate concrete strength €. Do not use salt o other vemicals during the

0, Due to insdequite curing procedurn. winlef sewson
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4.8 HOW RE- ENGINEERING PROCESS FLOW HELPS

CONVENTIONAL NCN

60T 1‘" oFrice

PRaNT THE N(N'“OM
LAITOR/ SYSTEM

WON K SEAL Y PC

SENT YO CONTHACTON 2

1AM

NEMWMDIAL ACTAON DONF
& PHOTO TAEN

GO TONTE Of et

PRINT THE SN EROM
LARTOR/ SYSTEM

SIGN & SEAL 1Y MacC

MINTTO CONTRACTON
Tiam

FEMEDIAL ACTION DOMNE
& PHOTO TAKEN

CONVENTIONAL SITE NOTE

DIGITIZED NCN
TAM BOAND
: = NON NOS (AUTO GENERATED)
s e * ISWOL DETAILS < FLOON, ELEMENT £TC
Provceess Nuw s plare - (oo cause X mmm”
ot skipped < svoids simile s N - e w " m A u‘
It i wppee foors = WITH ALLATS
Fasy acking ol NCN Bl L il
o Ponalty raised to comiector » OIGITAL SIGM Y A/GE PERSON
o Aberts ghun |deadline) |
i Q ¢ Nabeholdorstapged NOOT CAUSE ANALYSIS \}
H DONE Y CONTRACTOR ™~ ™ ™" yuee
=4 = " oo
L '
! * COMNECTIVE ACTION TAKEN
N deudiee aaugneid . CONTRACTON - ~
Neaponstality 0ot welgrved NO CORRECTIVE ACTION v CORNECTIV AVPRENED BY
o Tome CONSUIVIng process DONE BY CONTRACTOR e
No whets st closing . m CLOSED, DIGITALLY SIGNID
manial svprvention) l oA/ Ol : "
Maswy NS apen PENALTY ON
¢ Saakehoiders not tagged CONTRACTON AN FIR
CONTRACY
PENALTES FOR CONTRACTOR
AS PER CONTRACT
NOOT (AN wnatysls nut done g 2 N )
¢ Nopetition of meues o
.
: this
BIALE | - NEM STAGE 2 ~ 00T At 1 SRAGOE 4 NN

rENED CAUSE ANALYSS CORRITINVG ALTION CLOSLD & STAT

Fig 4.19 Conventional NCN v/s Digitized NCN

DIGITIZED SN

WSUN SN === =s WITNALINTS
¢ W
SPeCnLp
DIGITAL SKOM WY QASOE PERSON
Funy 1athing of SN SIND ALERTS
. Saves time
o Peraity rabwed 10 contiactos
Alorts gloeny (dosdivie)

o Steseholders tagged

x COMRECTIVE ACTION
DONE Y CONTRACTOR
AL PER MY
=3
No trmising
No deadling algred
*  Arspomsiiiiag a0l asugned
No wlerts sbout Hhoseyg
(manual intersenton)
Maryy SN0 opes slutun
Sabeholdens vot taggnd
*  Long snag e
STAGE 1 MW VAt 2 TAGL § ~ CLOSED &
COMMECTIVE ACTION ATV

Fig 4.20 Conventional SN v/s Digitized SN
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CONVENTIONAL RFI DIGITIZED RFI

WF)SENT TO CONCERNED
CONSULTANT

Avold rewotks
Heips plany sctinitiey betier
Ly Vrniking

Alerin given
Stahehodders tagged

I B AT N

NO ALERTS SENT

LE

*  No tischng

& N deadbow ansigned

161 SENT 10 CONCERNED Y rma “
CONSULTANT (rmanasl amEvention) INVO. BECIEVID 2
o Mary T not received MAIABLE "
DELAY IN GETTING INFO © Cinuse delsy B rewarks PLAN ALTERMATE
l *  Long snag v TASK
SITE ACTIVITY
PERFORMED WITHOUT e
INFO. DUE TO MRESSURE
Fig 4.21 Conventional RFI v/s Digitized RFI
CONVENTIONAL QUALITY AUDIT CONITIEED GLILITY ARty
PROCESS FLOW
METHOD STATEMENT

MATTRIAL INSTECION REPORT

MATERIAL TEST CERTIICATES

&‘;). d BOPECTION TEST AN
R

MATIRIAL TEST PLAN DETALS

-

*  Process flow unavaslable o Al indo. instantly avaslable NON ~ NON CONFORMANCE NOTE STATUS
¢ Information mostly in paperwork ¢ Tracking eany
¢ Information not contrally avadalde ¢ Soves thme, transparent SN - SITE NOTE STATUS
¢ Time conmuuming ¢ AUROMARC report gener ation
¢ DEVicult 1o pRapoint At o ¢ Process chock posuble eanlly WAL - REQUEST FOR INFORMATION
¢ Non - transparent method s Uoud storage
o Mankpulation possible o Accosible from amywheore
& x £ omcansT
Accountabtsliy difficult ¢ Enables continuous impeovemment

¢ Decivon gatewan, approved by, due
dates info etr available BATUMING PUANT BEPORT
¢ Automated
CUBE & SLUMP TEST REPORT
CASTING, DESHUTTERNG, BACKPORIPING, CLUIGNG DFTARS £1C

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

4.9.1 Checklists

ot o .
-
e
3
——
—~—= ADDITIONAL POINTS
_"- —— * Has sdequaste back propping been done a5 per scheme?
e = Stable access scafold & working platform dons with cup lock system?
o D— 1 =t bem—y
e ' - e Forcolemms 8 o i
s = *  Oheck i vertical baes in position by Simber temnplates with slots/ coves of
Fy qrsred size to hold in position while concreting
T v - — *  Mas 100enm column starter been provided
.
s Dact e, eaww w4 G o s———— For slab
. ey v wan * lodked properdy weth V- Hook?
| 4
. hein e & Durring concrete checks
. *  Oheck out dislodaing of pins & wedaes due 10 wibrations
= — - *  Check rigidiny / dislodging of bracing o1 special swress
= = Prevent dect contact of concrete pipelines & vib s with modudar A
= — shatters
n ThEe A ut ae TER tmmmwe e
: Sery amm v T T FerDe~=
= = * Vertical FW- 12 16 hes
= e . M&-ufhmhn_nd‘dpmmﬁ!
- . * Proper % to be ahter stripping
* Vertical mutesial shifting to be done through tesnaer box
B
e e
T o et e~

Fig 4.23 Additional points —to improve existing FW Checklist

ADOITIONAL POINTS

¢ Chack it cover block is of more grade than concrete powed
. (u_wihlwb‘hﬂhlnhl»&l depending on the rebar yrit

werght
* Oheck adeguate nos. of chairs every 1m or shorter 10 the support the weght

of the top mat
* Cover i following:
Columns: A0owum
RCC Wk, Bearns: S0mm
Slabs. 25evm

* Has comuttant spproval been ghven for tack welding?
*  Are croming baes ted with snnealed 0 5mem taasted steed wire

For columna & walls
o Okt o bary In penit

by tiember tomplates with doty/ cover of
required wae 10 hold In powtion while conareting
* Mas 100men cobuma B wall starter bewn provided?

For slats
* Mas Table FW beon cheched !
* Spockl atteathon ghven 1o reledorcement detals
Scnken slabn
Irnverted bearn
oating cohumm
Cut outs

{nglllll

i

v W m Sy IR S 4 & 30 TR Sang’

N gL ey Ve

- — 4 -

s b Sy ¥

R il

Fig 4.24 Additional points —to improve existing Reinforcement Checklist
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Check Batching plant report
Has samples been sent for cube test & slump test
Check if Slump test result has been recorded

E 3

e

e

R

Lol

Wt ey pht ADDITIONAL POINTS
P

Trmwey Srtmm—e

1 e e e Concreting done layer wise?
2 ok N o BTYR WD
0 O e ES Preceding activities
A ¢ Adequate needie viberators available?
= \crretrrs *  Amange lighting for night works
Be~woe T=AST me
* Arrange tarpaulin sheets in case of rains
: Mzms o e - Furma e . . Sk
s *  Adequate power backup facilities
» vt *  Arrange Uremie pipe for vertical concreting
n Dot Sy cwwirem f 20w €.
ry Checks for construction joint works
2t |ows e *  Ensure shear key before & after concreting for proper bonding
n et F 4 L e CIeCPE et
= Ona o e Y
L

A s -

& | Oum o Do

| Yo meaty o e wn

o | Zare & v ot g
e Somemt e Legeee
uwrvarure:
BNET Te Is JETT VeTET NS S wIe e

Carwe w3EEY et £ Sy

Fig 4.25 Additional points —to improve existing Pour - card Checklist
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Fig 4.26 Post - pour Checklist ittt et st et —-——
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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

Task Issues

Recommendations

* inadequate/ Incorrect quantities delivered T (Just in Time)
* Elements delivered at improper time
* Lack of storage space

* Lack of 30 softwares, site issues

BIM (Buliding information modedling)
LPS ( Last Planner System)

*  Cisco Systems
*  Amazon blockchain technology

Lean tools



4.9.3 For Quantitative improvement
e 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

TEMMLATE @ FMEA - ACTURL

Conr i Lack of it fores 2 e posr evpectine 3 °d
Nwyriey ey agetL

Pozy romEartun,

Camaged trmeon.

TEMPLATE - PMEA REWSED

WS are The achioes B WS M reRponalle WIGT il The Tanget Wt e The sctanl

tedicing the ootumeece  for the dame for the: faow
ot Ll T aciom hax

e cetecton - arton? reduced the nk

Adsoion of sdegcite Tem Q)G » Nage Fogm dmiroeCuts. St sepervion of lecheigues £ 2 3 24
rriewyng agees, oot A checkiess

Peoper comgaction Trmarag 13 the WDOUT wohed

Drea=? or ~wpar mockey

4.9.4 For Continous improvement

e A3 Sheets

Table 4.8 A3 sheet Template - Empathize

PUSRPTION (8 PROETT/ WORK] ATTIRITY TASE Types' g™ mee Dusteg AUITWOR Maoras e taTr DaTT ALl
Y Ban mater.
FECuw e
ST R Aoy e WL (N0 YO A WHALT Dats v Y ORALTES Lo X2 FRPECIANON Soaise
s RELPONSITY OsERvE
O Com “oTh b “am o e * EOTpN Neey ¢ Wglmermans ¢ WA Wmaly  c Spplyof good
_ac = ement *  segroger mupactme of Twterat B o et WW S trstze Tast; rmm
£ *  Papment tusa freen (st Lk of prope * Puger emag S o Lo ale -
e - . Egmmger planmeny Sy e of rew Ll el . Timsly spety
e weat o rIge rethy (N8t MaragTeeTT *  Dafay Soe ™ iy sy * PNoex
tr v Lagelc dickd - DEnSOIAtOn ot o . =he e
Commracaar *  Pemacc checkag o gt water # st fitcwes
PRI D6 A TION
LN O (e Sagton & TETPeeacy Le0 OF rager WM Sy o6 PrUCwemeet temeg & € .




Table 4.9 A3 sheet Template — Solution

TEMFLATE & | &) - SOLUTYOM

AJ THEIT - SCRUTION SeEXT

DESCRETION OF PRIECT WORe/

ACTRATY] TS Ty wgh Sz Subdng

Sow Tater sl prar sy

THE PROSEEM [T B SOOVEDH:
o Lawk of Wmely oo EE——

¢ Lah of et
THE UMER P POWTS

Tosl USES 30 PONT) [ NELTH ARE

wifomnt SOM Lack of

St g et Now mathadongy

¢ Swrper coefeaten

¢ Tasmeenty & s Sow

* Patucwd detey

. * Sood ity ree -

SAPPORT TLAME £ PO Cient, O
L e
OVERALL PROW I M STATIME NT

ek of oeeiegtor B SEngeeTecy Lack of proger WML detey in pe
THE USSR FIARE RO DX

FER wwm, P tewm  Thewt temw, OF Sewr,

o TR 3w waterel psaeeert

o, ey

Prrper murt frwm wettootengy  Sefter
T et Testrg

e COSY

™a

Table 4.10 A3 sheet Template — Solver

TEMPLATE 5:AJ - SOLVER

AS SHEET - SOLVER

Typecal high rive buiding

ACTIVITY NAME & NO.
Raw material procurernent

R0, team, PMC team , Clhent toam, QC team, Procurement

tearn, Vendon

CURRENT CONDITIONS
¢ improper supply chan

management

¢ Lack of proper testing
*  Delay due 1o lack of automation

*  implementation of efficient SOV
¢ Proper testing & storage of raw

¢ Checkints to be followed

GOALS/ TARGETS

DEPENDENCIES
SuCTeInor ~
Design work
CONSTRAINTS
Unavailabifity of
materialy

Price escalation

AUTHOR SUPPORT TEAM
Monisha Martin ERP, team, PMC team , Client team, QC
team, Procurement team, Vendory,
Contractors, DC
DATE: o
REV. NO: Raw material procurement
COUNTER DESCRIPTION BENERIY SUPPORT
MEASURE
S lanes Efficient workflow  « Proper ERP, team, PMC
ntegrating all the give way for coordination team , Chent team,
stadsholdery stomation which  * Transparency 8 OC team,
RAL) Matrin for s more work flow Procurement team,
coordination tramparent, * Reduced delay Vendors,
integrates il the * Good quality raw  Contractors,
stakehalders materah
irwobved
DEUIVERABLE TIAELINE RESPONSIDILITY REVIEW
Good quality raw 3 weeks ahead of (2 1 Feediack after
material within the  shab casting QcC team Iimplementation
timeframe planned
CHECK
Teating

ACT < LEARN — IMPROVE
Feedback & method of improvement & continuous learning
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4.9.5 For Quality Scheduling improvement

Table 4.11 Look ahead Schedule (4 weeks) - Template

TEMPLATE & LOOR AMEAD SCHEDULE (Semeba)

| WITK )

Columa  Actwary ID [ PR ) Astiviry 10 Actwity 1D Actwity 1D
Sbor Activary Neme  Column fletinr Activity Name Activity Name Activity Neme
Lotetion ™ Roor, Gedd: 5 Locetion Lotetion Location
Clement Name (10010012010 Demant Name Dement Name Llamant Name
Qry RLE Qry Qry ary
Nesources Retiar latsonar, Helpe, Resources Resourcer Rerourses
Crane Operator
Resp. Person  Rebar In Charge Resp. Person Resp. Person Ratp. Person
Predecessor Colismn Starter Predecessor Predecessor Predetesor
Succesnar Calumn formmwors Succassar Succarsar Succanans
Chachdint - Onachien ! Chachtine | Chpekdise
Info. GICOWG G OWG GFC OWG Gic bwe
(L1} L) L1 nes
L LU RFL L]
Method Mothod Method Method
Statement Statement Statement Statement
Resources  Labour Labour Labour Labour
Tquipments tquipments Equipments Equipments
Muterial Material Material Materinl
Spsce Spece Spece Space

Table 4.12 Weekly plan - Template

TEMMATE 7 WEERLY PLAN
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4.9.6 Mobile Application Ul (User Interface)

16

COMONETING,

ROBT = MOLIK prncmeng
ACTION
Q-n ToN
INPUT [P ™ Mocuremerd My ny i 1A (Method " a
L nry LChedube IMatedal Teeng nspecson & e W Stoment)
5 Ohe »O0 nang Tusting Mord ot Doy
j;' Approved Speciication:
] Tune LS (R
P ol Doxe H
< AD w
s g
1| PROCESS
I SWIMLALS - Seguence/ Now Pecedng Acthurtes Gotowass Agmavols Moesticen
1! |OUTPUT L L S — MR aterkal ¢ Blorege Sentteng pland
3 o look Aead . Purenose Orow s o Checimt fupont
© Schadule e Ropu| e tedl
< © MG Mdtens S teet
1 Lo Conttihocmu|
MOBILE AFPP nhboord. Aerts Groote Bepor Tocking DN Dincumeniafion Timebne A Basponstilly Aunkgned NCH/ I Documendofion. Moo otons
| | |
o o Makeholders ‘g' Nesponuibiity Checked by = Approved by
i ) o oa g ; ] w ’ ‘ O V

Fig 4.28 Mobile App Concept - Concreting

{ g Leatrholder R d

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

Notify fresh procarement

cAoX12

Comracsars Digeal Sign

Close 115 - By PMC

Fig 4.31 Mobile App Ul — MIR Process
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Dt Sapn oF Resgpuestng Doty

'
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Ovpitad ‘v of beQurmiyg party
Yt st wow Revguvent

lose #1 « By Consultant

Fig 4.32 Mobile App Ul — RFI & Tests Process

By PVC By Contrector

Fig 4.33 Mobile App Ul — NCN Process
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By PMC

Fig 4.34 Mobile App Ul — Checklist to SN Process

Fig 4.35 Mobile App Ul — SN Process
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Fig 4.36 Mobile App Ul — Dashboard
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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 Ul 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 Ul 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 Ul (User Interface) combining technology & tools.

5.4 SCOPE FOR FUTURE STUDY
Table 5.1 Future study - VSM

S.NO | THRUST AREA OF FURTHER STUDY | OBJECTIVES

1 VSM (Value Stream Mapping) *  Productivity study
* Streamline production process

* Optimize project delivery & completion
*  Waste reduction

(| e

+ +
—R—N—R—
e
B Y -
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