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Abstract: There is great potential for quality improvement in the construction process. A study of the literature and of surveys
conducted in the USA indicated that management commitment to quality and to continuous quality improvement is very
important; construction industry professionals are well aware of the importance of quality training; partnering agreements
among the parties in the construction process constitute an important step in securing a high quality product; a feedback loop
could upgrade the original quality standards used in the industry; the clarity of project scope and requirements as well as of
drawings and specifications is a prerequisite for high process quality. Theory and practice have proven that the cost of
building materials accounts for a significant proportion in construction. The material saving is very cost-effective method for
the enterprise, strengthen the material procurement management, timely, adequate, appropriate quality, suitable price to
complete the procurement task is the goal of each enterprise; At present, resting on the building materials management by
Project, this article focuses on the actual construction material purchasing pattern of current construction market and the
analysis of the modern purchasing skill's merit and demerit. To promote the development of modern project management and
improve the enterprise economic benefit, the ""One Body Two Wings' materials procurement management; system model and
the system function analysis are presented in this paper, which starting from procurement process management of the
construction materials, based on the system Engineering theory, project management criteria and IT technical aids.
Keywords—Quality Management System, Construction Industry, Construction Industry, Costs, Benefits, Contractor

I INTRODUCTION

What is total quality management? Quality is one of the critical factors in the success of
construction projects. Quality of construction projects, as

Total quality management is a set of management practices ) s
well as project success, can be regarded as the fulfilment of

throughout the organization, geared to ensure the " ) ) ) X o
organization consistently meets or exceeds customer expectations (i.e. the satisfaction) of the project participants.
requirements. Total quality management places strong focus The construction industry in India has been struggling with

on process measurement and controls as means of continuous ~ Juality issues for many years. A significant amount of the
improvement budget is spent each year on infrastructure and other

development projects. Since the quality outcomes of the
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projects are not according to required standards, faulty
construction  takes place.  Consequently  additional
investments are required for removal of defects and
maintenance work.

A construction project in its life span goes through different
phases. The main phases of a project can be described as:
conceptual planning, feasibility study, design, procurement,
construction, acceptance, operation and maintenance. Quality
of construction projects is linked with proper quality
management in all the phases of project life cycle

Implementing QMS principles in construction industry is
particularly difficult because of the many parties involved. In
this thesis | first present a short review of the literature on
quality management in construction industry. Secondly, we
focus on the problem defining quality in construction. I use
data from my studies on quality in construction industry to
illustrate the problem of defining quality and also discuss
with some contractors. Third, we focus on problems with
implementing quality management in construction industry.

Using those data, | form some the questionnaire for quality
survey. Fourth, form the survey i can easily predict the major
factor affecting the quality of construction. Fifth, the founded
major factor affects the organization in terms time, cost and
reputation. Finally the research result shows the cost and time
for insufficient quality. Then conclude the research with
giving some suggestion to the organization.

Customer
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management

Quality %
management
principles Enuageme
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Benefits of Quality Management Systems
Defining, improving, and controlling processes
Reducing waste
Preventing mistakes

Lowering costs
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o Facilitating and identifying training opportunities

o Engaging staff

e  Setting organization-wide direction

e Communicating a readiness to produce consistent results
Elements and Requirements of A QMS

e The organization’s quality policy and quality objectives
e Quality manual

e Procedures, instructions, and records

o Data management

e Internal processes

o  Customer satisfaction from product quality

e Improvement opportunities
e Quality analysis

ISO 8402 defines quality as the degree of excellence in a
competitive sense, such as reliability, serviceability,
maintainability or even individual characteristics. We usually
think of “quality” in terms of an excellent product or service
that fulfills or exceeds our expectations. These expectations
are based on the intended use and its cost. According Dale
Bester field (Quality Control, A Practical Approach, 7th
edition, 2004), Quality can be expressed as:

Q=P/E

Where,

o Q = Quality

. P = Performance
. E = Expectation

If Q is greater than 1.0, then the customer has a feeling of
great satisfaction about the product or service rendered. The
determination of Q is based on perception, with the contractor
determining performance and the customer determining
expectations. The customer expectations are continually
becoming more demanding.

Quality Control (QC) in construction is the process of
verifying that the project is built to plan, that the tolerances
allowable by industry standard and engineering practices
have been met or bettered, and that the finished project (and
all phases to get there) meet with the quality standards of the
architect, engineer, owner, and general contractor. On
construction projects there are dozens of subcontractors, all
of which have specific responsibilities.
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Management
Commitment and
Leadersh

Training Teamwork

TOTAL
QUALITY

Statistical Methods MANAGEMENT

Supplier Involvement

Customer Service

Cost of Quality

Construction Industry-
Specific Factors

e Quality of Codes and Standards|
o Drawings and Specifications
e Constructability Analyses

Elements of quality in Construction
Leadership and Top Management Commitment

Customer Management

Training and Education

Teamwork

People Management and Empowerment
Supplier Partnership

Quality Policy and Strategy

Process Management

Rewards and Recognition

Effective Communication

HISTORY OF FERROCEMENT

The history of quality management can be traced the way
back to The Middle Ages. Work finished by understudies and
disciples were assessed and reviewed by the specialist to
guarantee that quality standards were met in all parts of the
completed product to ensure fulfilment of the purchaser. And
keeping in mind that the history of quality management has
experienced various changes since that time but the end goal
is the same.

VV VYV YV VY VY

ISO 9001 is the world's most popular and most generally
utilized standard for quality management systems. A standard
is not a law, however an agreement or best practice that an
organization can adapt voluntarily. A standard reflects a
decent level of professionalism. A quality management
system is an instrument which an organization can decide
how it can meet the necessities of its clients and the other
invested parties that are engaged with its activities. There is a
lot of benefit that 1ISO 9001 QMS will gives to the company
when they adapt to their organization such as

»  Shows that the products and services of reliable quality
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» Shows that the products and services that meet the
client's necessities, follow the law and enactment, and
meet the Organization’s own prerequisites;

» Enable to streamline the business forms and persistently
enhance them.

» 1S0O 9001 can increase customer needs;

» 1SO 9001 can reflect that organization is conforming to
internationally recognized quality standards.

The 1SO 9001 have recently updated their framework every
seven (7) years. For instance, for QMS there are 1SO
9001:2008 & 1SO 9001:2015 which both frameworks serves
the same purpose to have a standard in implementing the
QMS in organization. Below is the difference between both
frameworks that have been highlighted in the clause:

Table 1: Difference between [SO 9001:2008 & I1SO 9001:2015
ISO 9001:2008 IS0 9001:2015
Introduction Introduction
Scope Scope
Normative reference Normative reference
Terms and definitions Terms and definitions
Quality management system Context of the organisation

Management responsibility Leadership
Planning

Resource management Support

Product realisation Operation

Measurement, analysis and improvement | Performance evaluation
Improvement

1.2 Problem Statement

“The construction industry suffers from several problems
such as low productivity, poor health and safety, inferior
working conditions, and inadequate quality. TQM can be a
solution to these problems. However, there are several
barriers to the extensive deployment of TQM in the
construction industry. To study investigated the potential
benefits and barriers to the extensive implementation of TQM
in the construction industry through a questionnaire survey.
The survey results revealed that contractors are aware of the
benefits of TQM implementation but there are still several
barriers to implementation. Lack of top management’s
support, commitment and leadership are the three most
important barriers.”

1.3 Need For Construction

v' Expand the activities on disseminating information like
explaining the importance, advantages and benefits of
QMS for based construction firms.

v Giving incentives for the application of QMS, and even
granting credit facilities for firms to set up the system will
be encouraged.
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v" Government agencies involved in the construction
industry should coordinate with private developers and
construction firms to conduct seminars and trainings that
will focus on the advantages and benefits in their
organization.

v" Encourage government agencies and private companies
involved in construction activities to make as part of the
requirements to qualify for bidding in construction
projects.

1.4 Aims And Objectives

“To study in detail the concept of TQM & to collect the data
by field survey and questionnaire”

v Adopting a holistic life cycle approach to planning,
design and construction and maintenance;

v Maximizing the use of natural renewable resources
and recycled/green building materials;
v Minimizing the consumption of energy, in particular
those non-renewable types; and
v Reducing construction and demolition waste
v To increase the quality of living
MOTIVATION

» Contractors are companies
infrastructure projects.

engaged in building

» ISO- |International Standard in Organization is an
international standard to provide the generic core of a
quality system standard applicable to a broad range of
industry and economic sector.

» Quality Management System is comprised of activities of
the overall management function that determine the
quality policy, objectives, and responsibilities of the
company. It is implemented through quality planning,
quality control, quality assurance, and quality
improvement

LITERATURE REVIEW

Quality Management System at Construction Project: A
Questionnaire Survey, P. P. Mane, J .R . Patil, March
2015

The best quality, time and cost are the important aspects of
successful construction project which fulfills the main goal of
construction industry. The quality management has to provide
the environment within which related tools, techniques and
procedures can be deployed effectively leading to operational
success for a construction project. The role of quality
management for a construction company is not an isolated
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activity, but intertwined with all the operational and
managerial processes of the construction project. The quality
management system (QMS) in construction industry refers to
quality planning, quality assurance and quality control. The
paper includes the outcome of the research methodology
decided by authors based on interview of project participants
and analysis of scrutinized interview data.

Probabilistic Segmented-linked Pavement Management
Optimization Model, by Adelino Ferreira et al, 2018

This paper deals with PMSs Pavement management system
together with genetic algorithm heuristic to solve the model,
to reduce the total discounted total costs of pavement
maintenance and rehabilitating actions over given timespan
with quality.it assumes probabilistic pavement condition.
This paper is divided into 5 sections. The test problems are
described in the first part of the section second contains the
results obtained through branch and bound. The third part
contains results through genetic algorithm heuristic.

It consists of probabilistic segmented linked optimization
model. The model is defined for specific segments of a road
network thus overcoming drawback of widely used Arizona
PMS general mixed integer optimization method was
successful only on smallest test problem, hence lead to
development of genetic algorithm heuristic. Model is able to
handle 750km urban networks and 15000km state networks
within computing effort. It has other future scope which can
be used in other ways.

Importance of Quality for Construction Project Success
H. Malla waarachchil and S. Senaratne2 December 2015

Construction projects are always expected to create a balance
between cost, time and quality. It is possible to have high
quality and low cost, but at the expense of time, and
conversely to have high quality and a fast project, but at a
cost. High quality is not always the primary objective for the
client; however, it is extremely important to a successful
project. An appropriate level of quality could be determined
during all phases of the construction project. Specially,
construction and commissioning are two critical phases
where the project could impact by its operability, availability,
reliability, and maintainability of a facility. Ultimately, a
facility with a good construction quality program and
minimal defects is more likely to have a smooth and trouble
free transition into the commissioning and qualification phase
of the project.

Study of Quality Management in Construction, Tan Chin
Keng. August 2016
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This research explores preliminarily the practices of quality
management, management commitment in  quality
management, and quality management implementation
problems in construction projects in the context of Malaysian
construction industry. The research applies semi-structured
interview approach with twelve project management
practitioners. The findings of the study indicate that the state
of quality management in construction projects in Malaysia
needs to be strengthened and there are problems in relation to
quality management implementation that require attention
and further research. The paper provides an insight on the
state of quality management in construction projects.

Safety Management Analysis In Construction Industry,
for T. Subramanian, R. Lordsonmillar (, June 2014,
IJERA)

The Indian society and economy have suffered human and
financial losses as a result of the poor safety record in the
construction industry. The purpose of this study is to examine
safety management in the construction industry. The study
will collects data from general contractors, who are involved
in major types of construction. Collected data include
information regarding organizational safety policy, safety
training, safety meetings, safety equipment, safety
inspections, safety incentives and penalties, workers’ attitude
towards safety, labor turnover rates and compliance with
safety legislation.

Total quality managements in the construction process,
for David arditi, H Murat Gunaydin (2018)

Great expenditures of time money and resources, both human
and material, are wanted each year because of inefficient or
non-existent quality management’s
manufacturing industry has
managements (TQM) concepts.

process. The
developed total quality

Methodology

» Survey and collection of data related to issues of quality
of pavement.

» Analysis of data by using statistical method i.e. focusing
on critical parameter affecting road quality of rural area

» Development of TQM Evaluation Model for Road project

» Application of TQM Evaluation Model

» To maintain the quality and optimize the Cost.

» Analysis from the various people of construction industry,
literature review.

» Methodology conducts the questionnaire survey in

predefine.
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» Find out the factors that affects the quality management in
construction industry.

» Construction calculates the cost variance for quality
defect.

» Conclusion

l METHODOLOGY ADOPTED

l Review of paper

‘ Formation of Questionnaire

l Data collection and sorting

l Data Analysis using software

l Case study for Quality Management ‘

[ Result and discussion ‘

Figure: Methodology chart
V. Data Collection & Analysis

Data Collection

An integral part of successfully implementing an effective
QMS is the need to identify, agree and use realistic criteria
for routinely monitoring performance trends. These kinds of
data are needed to support the Balanced Scorecard approach.

+ Improvement initiatives on going and/or completed

#+ Quality failures e.g. cost of production failures per
month

Percentage on-time delivery to customer

Failure costs per development project as % of project
costs

Controlled documents overdue for review

Internal audit observation trends

Customer complaints (numbers, response times)

Recalls and other market withdrawals

Laboratory errors and OOS results

Process deviation frequency

Staff training status

Equipment breakdowns per month

+

FEEEEEEE
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SIX- Sigma:
The SIX -SIGMA approach for Quality management:

First, what it is not. It is not a secret society, a slogan or a
cliché. Six-Sigma is a highly disciplined process that helps us
focus on developing and delivering near-perfect products and
services. Why Sigma? The word is a statistical term that
measures how far a given process deviates from perfection.
The central idea behind Six Sigma is that if you can measure
how many “defects” you have in a process, you can
systematically figure out how to eliminate them and get as
close to “zero defects” as possible

Key Concepts of Six-Sigma
At its core, Six Sigma revolves around a few key concepts.

v Critical to Quality: Attributes most important to the
customer

v' Defect: Failing to deliver what the customer wants
Process

v' Capability: What your process can deliver
v" Variation: What the customer sees and feels Stable

v' Operations: Ensuring consistent, predictable processes
to improve what the customer sees and feels

Design for Six-Sigma:
Designing to meet customer needs and process capability.
Six-Sigma Methodologies Six-Sigma has two key methods.

e DMAIC process (Define, measure, analyze, improve,
control).

e DFSS methodology (Design for Six Sigma)

e DMAIC is for existing processes which requires
significant improvement due to falling below expected
quality specification (Forbes and Ahmed, 2009). DFSS as
a systematic methodology is for designing new products
and/or process at Six Sigma quality levels (Kwak and
Anbari, 2006).

o DMAIC methodology and its main steps are explained by
(Stamatis, 2003) and these steps are summarized below:

4 Define, first stages of DMAIC is for team forming,
determining the responsibilities of team members,
establishing team goals and review the process steps, basic
steps are:
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+ Define the problem: Problem should be based on

measurable data and specific

+ Identify the customer: Identification of the customer

includes the analyses of problem impacts and a detailed
analysis of COPQ (Cost of poor quality).

+ ldentify CTQ characteristics: Identification of CTQ

(Critical to quality) is the determination of the important
issues for customers.

+ Map the process: A visual representation of the existing

process should be prepared in order to look beyond
functional activities and core process.

+ Scoping the project: Reduction of project scope is the

main focus of this step. Determination of specific project
issues, a problem statement and brainstorm session are the
purposes of scoping the project.

+ Measure, second stage of DMAIC, is for having a plan

for data collection, preparing a sufficient data sample and
preliminary analysis of this sample. In this stage, Six
Sigma team analyzes current performance through valid
data in order to understand improvement opportunities
and identify KPIV (Key process input variables) , basic
steps are

v'Identify measurement and variation: Types, sources,

causes and detailed impacts of variation on process should
be defined by the establishment of measurement.

v' Determine data type: Six Sigma team should define data

types that will be collected. The main focus is to decide
what kind of data and knowledge required for process
improvement.

v" Develop a data collection plan: Data collection plan

provides data collection responsible and data displaying
formats.

v" Perform measurement system analysis: Graphical and

baseline analysis should be performed through MSA
(Measurement System Analysis) in order to be sure that
data collection plan works accurately and collected data
are confidential.

v" Collect the data: Collected data should be proper and

provide enough information to Six Sigma team in order to
determine root causes of the problem.

£ Analyze, thirds stages of DMAIC is for finding the root
causes of defects, right approach styles to data and
improvement opportunities.

+ Improve, fourth stages of DMAIC, is for designing,
implementing and validating the improvements. This
stage includes FMEA (Failure Mode and Effect
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Analysis), a preliminary cost/benefit analysis and
preparation of necessary actions.

Control, last stage of DMAIC, is for the
institutionalization of process/product improvements and
following performance. This is a transition phase of
process from Six Sigma team to original executers under
detailed control plan.

Benefits of Six-Sigma:
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15 Lack of understanding in the process requirement

16 High cost to implement QMS

17 Lack of time to implement QMS/Time
Consuming

18 Lack of documentation for suppliers, materials
and services

19 Lack of support from the top management

20 Lack of available Quality System documentation

such as procedures, records construction period,
work instruction 3.39 and record

» Financial aspect: an ideal process improvement method
should decrease the cost and increase efficiency.

» Technical aspect; an ideal process improvement method
may lead to more effective researches on engineering
issues.

» Quality aspect: an ideal process improvement should
make final product better and satisfy the customer
expectations.

» Reducing of product cost (process cost)

> Increasing the quality of final products

» Increasing the quantity of site production

ATTRIBUTES

Sr.No. | Names of Attributes

1 Lack of understanding in the QMS

2 Lack of understanding in the process

3 Lack of awareness in benefits of QMS

4 Lack of support from the top management

5 Lack of available Quality System

6 Lack of documentation for suppliers materials and
services

7 Lack of planning to implement QMS

8 Lack of continuous professional Development

9 Lack of QMS exposure among workers

10 High cost to implement QMS

11 Lack of time to implement QMS/Time
Consuming

12 Lack of awareness in benefits of QMS

13 Lack of QMS exposure among workers

14 Lack of continuous professional development

IMPACT FACTOR 5.856

Case Study Schedule of Work
Project Name: Savarakar Road.

Engineer Name: Ajit Landge (B.E. Civil)

Structure Type: Road Construction

Road Type: Cement Concrete Road.
Length of Road: 5.8 Km

Company: Shiva Infrastructures Pvt. Ltd.

Vender: Taj Construction.

Unit of
Analysis

[General

Management
Responsibility

Resource Allocation

Product Realization

Input

Quality policies
and

Authorities,
Objectivesand
commurication

Traming Plan and
procedures, Awareness
among employees, Com
petencies,

Planning and schedule
records Quality
designs and Customer
requirements

Controlof
records and
document

Objectives Employment documerts.
PQP programmes
Cash flow

Quality technique, Senior Schedule, Design of

Manager, Manager, HE policies, Experiments,
Mechanis | Steenng Management Recruitment, Quality Laboratory marmal,
m/ committee, Representativeat | Manager, Planning QAAC Engineer.
Represent | Processin site, Deputy Engineer
ative charge General Managers

Process Agenda and Skill sets, Evaluation | Monthly/ Weekly

mappingmodel, | Minutes ofMeeting | records, quality statements,

Minutes of ofma Incentives, Variatle MIS, Test, certificates,
Control Meeting, review meeting pay Controland

monitoring checklists

Cutput

Masterlist of
quality records,
Formats and
controlled
documents

Detailed Procedure,
Work Programme,
Standard Operating
procedures and
extemal audit.

Employee'srecordsof
training,

qualification and skill
records

Project Completion
report, maintenance
report, Delivery
confinmation, Project
managersreport,
relevant checklists

What is Statistics?

Statistics is a tool for creating new understanding from a
set of numbers. Statistics can be better understood under two

branches:

1.
2.

Descriptive Statistics

Inferential Statistics

WWW.OAIJSE.COM DOI 10.51397/0AI1JSE06.2021.0029

192



|| Volume 6 || Issue 6 || June 2021 ||

Areas of Interest for

Descriptive Statistics
Measures of Central Measures of
Tendency Dispersion/ Variation
Median Variance
What is
Statistics?
Data Information

Data: Facts, especially
numerical facts, collected
together for reference or
information.

Information: Knowledge
communicated concerning
some particular fact.

MEAN (Arithmetic Average):

Mean is the arithmetic average computed by summing all the
values in the dataset and dividing the sum by the number of
data values. For a finite set of dataset with measurement
values X1, X2, ...., Xn (a set of n numbers), it is defined by
the formula:

N
X 9 I S O e S N
_ A | 2 N
#X_ZF_ N
i=1

MEDIAN

The middle number in the data set (n/2), when arranged in
ascending order (small to large). If there are odd numbers of
observations then median is the (n+1)/2th ordered value. If
there are even numbers of observations then median is
average of the two middle values.

MODE
Mode is the data point having the highest frequency
(maximum occurrences).

QUARTILES

A quartile is any of the three values which divide the sorted
data set into four equal parts, so that each part represents one
fourth of the sampled population.
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STANDARD DEVIATION

It can be interpreted as the average distance of the individual
observations from the mean. Standard deviation of the
population is represented as “c”. Standard deviation of the
sample is represented as “s”.

Sx stands for standard deviation of the sample.

xi is the value of each variable in the data set.

X bar represents the mean.

n is the total sample size.

And ¥ stands for summation i.e. it says that we need to take
the sum of “xi — x bar” for all values of x.

VARIANCE:

Variance is defined as the square of standard deviation.
Variance of the population is represented as ¢ times .
Variance for the sample is represented as “times”.

n — XD
)

2
n—1

Sx stands for standard deviation of the sample.

xi is the value of each variable in the data set.

X bar represents the mean.

n is the total sample size.

And X stands for summation i.e. it says that we need to take
the sum of “xi — x bar” for all values of x.

RANGE:
Range is defined as the difference between largest value in a
data set and the smallest value in a data set.

Range = Value - Value

Max

ValueMax stands for the highest (maximum) value in the data
set and ValueMin stands for the lowest (minimum) value in
the data set.
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CASE STUDY SITE DETAILS:

Project Name: Shubhankar Hights

Construction Type: RCC Frame Structure.

No. of Floor: G+7 Floor

Total Area of Building: 42157 Sq.ft.

Plinth level: 0.55 m

Walls: 230 mm thick brick masonry walls only at
periphery.

v' Steel: HYSD reinforcement of grade Fe 415.

AN N NE NN

Quality Assurance
Bespactad Faculty Siolution
Mr. Kamalzsh Jaiawal | lodgea complaintona The delay in buildet projacts in many,
Projact Manassmant | builder from thedlsharsra | pnjacts have sparkad 3 debata on g=tting
f2zarding a propary fafund with intarest on the monay alwady
cancellation for giving the | imvestad in the builder projects.
wiong infomation
Mr. Eamalash Taizmal | Camvou gt sefimd with | Thedelay in huilderprojads in mamy,
Project Manazement | infsrast on the monay pfnjacts have sparkad 3 debate on gatting
invastad in the buildsr fafind with intar=st on tha monay alwsady
piojact? imvastad in the buildaer projects.
Mr. Eamalazh Jaisnal T Mozt of tha buildars think that the FERA
Project hmazemant FERA et 2 uilden will adversely affact them but it is not
cofract. ThaFERA sim &t agulating the
raal astata pactor and anyona sithar itizz
ral astate davalopar, buver orazant, who
will not adhere to the rules of the RERA,
may fae conssguancss.
M. Vingeak Sbla | De-zhuttsring of castad Fix tha tima for such kind of wotk on
Ir. Sitz Enginesr column of any other daily basisz
mambsr on tima
M Vinguak Sable | Cuting for Slaband column | Putadateof casting on it 2o that giv
Ir. itz Enginar remindar to both of tham
Mr. Vingrgk Sebls | Disputes on lass no of That should be consider for daily wodk on
Ir. Sitz Enginet labour om zit2 xita for the given time pariod to complats
o tima without sxpanding,

Project Name: Sunrise City

Construction Type: RCC Frame Structure.

No. of Floor: G+12Floor

Total Area of Building: 35420 Sq.ft.

Plinth level: 0.5 m

Walls: 230 mm thick brick masonry walls only at
periphery.

Steel: HYSD reinforcement of grade Fe 415.

AN NN Y NN

<\
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Baspactad Faculty

Quality Assurance

Solution

Mr. Shekbar Tadas
Projact Mamazar

Puta
Contractor
o0 notice
ezading”

A good contractor will hava
sezsonabla provizions to daal with
thasa umanpactad izsvas that dom't
lzava fhem basring the burdan of the
coats, Thabast thing i3 to avoid thass
poblams by vatting tha conttactor
popatly in the first place and making
sup2 tht they havawhat rafar tozs
finameial caparity

M. 3gtish Rathod
51 Civil Enzinn

Materiz] which ars vaad in slab
shutt=ting

5lab casting iz the most major part of
building, {fthe props ar=not in
pozzazzion in which thay supposad to
ba it then tha casting pamizzion will
niot be gramted,

Mr. &gtish Rathod
&1 Civil Enzinn

Work in rziny s2ason 2 well &
summar a2 {llnass to tha labour
CORMTUTItY

DProvidaadaquats staff on sita izsusd
by contractors which might batha
2t pravantion to disputas and baslth
of workes,

Mr. 8atizh Rathod
5t Civil Enginpy

Elactric supply on site duting
comersta work

This cause could be makahuge
dizputs batwamn contactors and
anginsar Avpiding the disputews
should szsave the powet i the fom
of ganarators.

Mr. Pawam Moimas

I, Site Enginzr

Adaquatzland for labour camp

The sesponsibality of labour camp iz
toward the manazemant which gives
them tha rights to provids the adaguats
land fof build the labour camp barids:
thaworking sita.

Mr. e imaa
I, SitzEnginsr

Allotmant the propar sceep vard for
all the scrap of contractor's matsrial
and company ' stel sorap

Thasa both things &= provida  the
sitz only, This not 2oss too far from
wotking site, Which maka things sary
to contractors and clisnt dso

AN NN Y NN

AN

Project Name: Royal Park
Construction Type: RCC Frame Structure.
No. of Floor: G+8Floor
Total Area of Building: 45288 Sq.ft.
Plinth level: 0.75 m
Walls: 230 mm thick brick masonry walls only at

periphery.

Steel: HYSD reinforcement of grade Fe 415
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Quality Assurance

F.espactad Faculty Solution

NIr. Eamalash Jaiswal | lodgs a complaintona Thads xild jactai 1
Project hlanassmant | builder from the hlsharses j=cts havs spardked 3 debate on gatting
r2ganding & propery rafimd with interest on the monay slteady
cancallation for giving the imvestad in the buildar projacts.
wrong information
NIt Famalash Jaizwal | Can vou gt refind with Thags Hld jactsd 1
Project Manasement | interest on the monsy jocts have sparked a debate om gotting
imvastad in the buildar rafimd with intarsst on the monay slready
project? imvestad in the builder projects.
Mr. Kamalash Jaiswal  brsil Most of the builders think that the FERA
Project hlanazsmant RERAaffect the builders will adverzaly affact them, but it i= not
oomract. The RERA aim at regulating the
r22] sstats sactor and anyons sither itiz a
rog] estate developer, buyer orazent, who
will not adhers to tha milas of the RERA
may face consaguances.
Mr. Wingwsk Sabla Da-zhuttaring of castad Fix tha tima for such kind of wodk on
Jr. itz Enginsar oolumn or any othar daily basiz
mamber on tima

T inaysk 501

Jr. Sitz Enginsar

‘Curing for 51ab and column | Put adats of casting on it 20 that give

r=mindar to both of them

Mr. Vingpal Sabla

Jr. Site Enginsar

Dizputes on 12z no of
lsbour on site

That should b considar for daily woak on
sita for the given time period to complate
on tima without sxpanding.

Project Name: Golden Palm

Construction Type: RCC Frame Structure.

No. of Floor: G+6 Floor

Total Area of Building: 28958 Sq.ft.

Plinth level: 0.6 m

Walls: 230 mm thick brick masonry walls only at
periphery.

v Steel: HYSD reinforcement of grade Fe 415.

ANANENE NN

v

AR NN

<

Fespactad Famlty Quality Solution
Assurance
Mr. Sunil Constrection 1. Improvve poor upfiont concepteslization by the
Chandhary projacts fTeguantly | owner
Project Managsr 20 over budest 2. Complats plans & spacs
3. Indtial pursuit of lowast first quots costs and
agrezziva timaline
4. Full of conting=ncy fimding
5. Increasa source of responsibility (individual) to
manassthe project, including the owner and the
Owner's enpactations fod the poojact.
i Amel Satputz | Insppropriata Enginssr should taks obszrration perzonslly
Cuality Enginssr caring of zampls
M. Amel Safputs | Excess uze of Chargea dueif not gaining strangth a2 per mix design,
Cuality Enpinssr | watar in concrata
for sazy handling
Mr. Bwapmil Fining dat= for Both enginssr and contractor
Godbals zlab castine Should dizouzz whether the shuttsring wod iz
5r. Civil Enginser complate or not.
Mr. Gauray Mot to follow Dhzmiszs the particular worker
Blharzay zafsty instroction | for aday on zits
Safaty Enginesr on wodking howrs
Mr. Apspd Ebosala | Low  wags:  of | That could lead to dispintas betwasn contactor and
Jz. Site Enginssr labor affact | labour which prevent by providing as par curent
afficiancy markst rats.
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Project Name: Ganesh Plaza

Construction Type: RCC Frame Structure.
No. of Floor: G+8 Floor
Total Area of Building: 32268 Sq.ft.
Plinth level: 0.6 m
Walls: 230 mm thick brick masonry walls only at
periphery.
Steel: HYSD reinforcement of grade Fe 415
Respected Faculty | Qualify Assurance Solnfion
M. Napkatesh Barids | Contactor's BAbills | Up to date forward the bills to respactive bighar
3. Civil Enginsar samction authority.
Mr. Nankaesh Barids | Contactor's mizusz of | Easp the &l raooed day to day of izzuad matarals.
5. Civil Enginasr COMPENY'S pIoparty
Mr. Sachin Patil TUnzatizfiad chacking | Supervizos on behalfof contractor should
Jr. Civil Enginser for daily concreta crosschack the particulsr conorate work to ba
wotk dona.
Mr. Sachin Patil Magligiblatolaance | Carpenter should kesp it as per deawing providad
Jr. Civil Enginser in shuttering work or rafer chack list
Mr. Sachin Patil Pammit to wotk in Thay should put a tarest for particular timapariod.
Jr. Civil Enginser night
Mlr. Bachin Patil Watar and lactric Wlamazement should fins a particular tima period
Jr. Bitz Enginssr supply to labour camp | for this.
Such 2 Water for 1:30 br. day after dayand
electricity for night only.
[ 1 ]
vl bt Rating Scle
| | Finmceand | Aritration | Strongly—| Agres — | Gometimay | Dissgres [ || Stongly
paymeant izzne A;uee--[ ) D Aptzz 5[ ) D D1:-a_5-t== D
Impact Stronzly— Agrss Somatimes) Dizazrs Strongly
! Apms [ D Agrzs 5[ D Dizamrs D
Faspomss | Stromaly— Agss Somatimes) Dizazrs Strongly
Apzs [ D Aptzz 5[ D Dizazres [
Timeovemmn | Arbitstion | Stromgly— Agres Somatimes) Dizazrs Strongly
Apzs D Aptzz 5[ D Dizazres D
Impact Stronzly— Agrss Somatimes) Dizazrs Strongly
2 Apms [ D Agrzs 5[ D Dizamrs D
Faspomss | Stromaly— Agss Somatimes) Dizazrs Strongly
Aprz= D Agrzs EE D Dizamras |:
Coat ovamm Arbitration | Strongly— Agrs Somatimes) Dizazrs Strongly
Apms [ D Agrzs 5[ D Dizamrs D
; =0 e O
Faspomss | Stromaly— Agss Somatimes) Dizazrs Strongly
Apzs [ D Aptzz 5[ D Dizazres [
Price ascalation | Arbitestion | Stromaly— Agres Somatimes) Dizazrs Strongly
Apzs [ D Aptzz 5[ D Dizazres D
Impact Strongly— Agtss Somatimes) Dizazrs Strongly
4 Apzs [ D Aptzz 5[ D Dizazres D
Faspomss | Stromaly— Agres Somatimes) Dizazrs Strongly,
A [ D Agrza 5[ D Dizamrs [
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el ] T ] s R O RESULTS & DISCUSSION
s S v w i = | T . O Design of questionnaire sheet that essentially consists of
[ wr | Stroazhy ': Az “D S ;.--D |ecagre, zh, D
Agree Agree e
— —— T v’ Current status of QMSs implementation in Indian
C IR o Agree E ) D Aggra D B ras D - .
. Trgact | Sevely | Agee] ] |Smeime | Deage 0 construction companies
e e 0= e = BT =0 v Implementation of 1SO 9001 principles and elements
A g A e . . -
Il - - v" Problems influencing effective QMS
e ™ v S o 0O implementation
B B e R e B . O v Company performance in terms of major
R v R B -~ 0 achievements during the implementation of QMS
_.‘mu e e TR ] b N Primary Analysis
i vt R o e R .0 A Descriptive statistical analysis
| Resporse | Stnongh Az S i ] | Feagre =
we g [ = O . Measureme
i | [ Seg e [ D ] nt of central tendency (Mean,
Agres Agres aa .
Tpas :\5 00 ::— [ O Median, MOde)
1 Fopoies | Suonghy [ Agree ] [ ] Doae TN . o Measureme
nt of variation (Standard
] Llnf"-_'.mﬂe ArbTa ;-_:-- ‘ O g 7 :- :- R :"" O deviation)
Imripac Strorghy A grae ST e e gre )
- Agree 0o Agree a , . O Secondary Analysis
Fespomse | Stromgly AZ “D e ..-.D |esagre: g D
Agmee I: Agmee e - . . -
To check whether different profiles of organizational culture
| R e e | e “ 0 variables have different influence on the QMS variable.
Imripa, L Agres SR |Feagre: . .
- SR P "E — S Agree g — g The Respondents can be classified into three groups:
| I [ ] [== ] [T ) )
= 5 5 v Quality Management Representatives
el ] e ] -
[ | tender Trpa O =0 \\-- :— En Ean| ] (QMRS) - H|gh Ievel
— e = o = ] o= L= O v Managers (MRs) - middle level
_ _ __ _ v Project/Site Engineers (SEs) - Basic
Bl e e = =] L evel
e e e vl e e T v Arbitration
— - - v Impact
3 [ Hetarn of AT AgTes ST Tine | TFeagres I
=5 O 0 e ™ O] O v Response
e [ = O
] [r— o= \\-::_ O U O e O ® Strongly Agl’ee
o i = ] e = e = ’ Agree
] TR = e R ] o Sometimes Agree
o O e Oz & ° Disagree
HE=b ] S ] ! o Strongly Disagree
Imnpac I: g ,__EI \\.._ :- >_._|:| Tragres D D
— Rewpnes O™ 0 |- g™ =0 a O
| e | = ] S . U
docmmenis Iriipa E \:M.D \;z :_ ..--EI IFeagres D D
] Fee [ = = R~ =
] I)u_mgcd A Hire I: AE ..._D \\-- :_ ._-.EI Dreagree D I D
relationahip Irnpa :"._- I: \=1._|:| \‘:-_ :_ ».--EI IFsagree D u ‘_ D
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confidance iz a
poditive for long-

Lack of infrastrocture iz
another datemant for the

Demonatization has
rezultad in shortazs of
i . " cash and low Markst instability and
Higher azricultual High |r_ﬂ.at1ﬁ: _L:;' bt | omsartions in propanty | uncsrtsinty may crasta
output _ -bu_-?-:ipubhco i markst md laazing a slight flutter in this
conEI ey activity dus to largs industry
imvolvemeant of cash
COMpOnant.
Growing consuma
and businszs

Continuous chanes in
policias will t=nd to

12
10
8
6
4
2
. H - H
Arbitration Impact Response
H< 5 Years 1 6 11
®5-10 Years 2 8 8
®10-15Years 0 2 2
51520 Years 2 0 b Total = 43
"> 20 Years 0 1 0
During Development of QMS
Development of QMS doc Nojor
Respondents
QA team and the consultant developed the document ¢ 16.28
The consultant developed the document 6 9.30
QA team developed the Document 8 39.53
Every division prepared a draft of the document 1 34.88
Total 43 100
Strengths Weslmazs Opportunitias Threats
Continuors privats P cmic
Opportunitias in Constroction projects sacter bousing boom It HOnOMT
fisld of reducas business will creste more situation may have an
constrnction afficiancy constrction v af;ajnpa:t.{_n—_ )
e Construction industoy.
Traimng itsalfhas Foenewsble snsrey
Ecom for housing | Pacomaa challangs projacts will offar safety iz a challenging

and commearcial
building demands

opportunities todevalop | task in construction
gkills and capacity in industry
Dew markets.

Avgilability of Low
cost skillad

Huge smount of mensy
needs to be investad

Financial supports like
loan and insurance and
Erowth in income of
pacple iz in suppert of

‘oomstnction industry

Natural abnormal
casuslties such as earth
quake snd flocds as

pravant tha
comstruction boom

Availability of
i ——

matarials

Improvemsant in long-
‘term caper, is highly
Teguirad for new entrants

Govemmant policies for
low cost housing

Compstitors ar=
emargics in the

Implementation of
BEFA and GET

Cormuption in the

Locsl and Political
=ats

Tha number of
paople living in
urban arsas is
likaly to grow
=i gnificantly

Az 3 result of the global
financial waesknass, cash
flow manazement and
@bt levals will affect real
2stata devalopmant.

Tight liquidity in tha
curent scenserio can
Eive new invastors 3

Eraat pricing advantass

Hindn nationalizm iz a
Erowing theasat to
Inddiis’'s constitutionalby
enzhrinad sacularizm

100% forsizn
diract investmant
{FDI) is now
allowwad in
constrnction

Low and flling
participation of woman in
tha labor mardst

Indisn sconomy iz
Erowing in an uneven
manner snd tha
environmant iz
unpradic =

Gap batwesn Damand
and Supply of Rivar
Sand

IMPACT FACTOR 5.856

term investment | Indiam Reedl Estats Sector st vt &
into Indian Rel b
Estats Sactor
Growing
Utbanization and
Economic ThaIndizn Fzal Estata
Expan:ion opsn up Saector iz still kighly
potantial for umorEanized with lots
commarcial r2al- of middla man
astara markst
Erowth.

During Development of QMS

Period

< 6 Months

6 — 12 Months

13 — 18 Months

19 — 24 Months

Total

18

15

4

43

During Development of QMS

The development of company’s QMS under Mode  Median
150 9001

To effectively and efficiently control project
activities

To minimise poor quality of construction
processes and products

For the betterment of the company’s overall
management system

To fulfil clients’ requests as part of the
bidding process

To improve business performance

To improve the company’s p
image, reputation)

tige (e.g.
To enter the international construction
market

As a requirement from the Ministry of
Public Works

1 2
2 2
k] k]
5 5
[ 5
8 5
4 5
[ [

No of Respondents

%

41.86

34.88

13.95

9.30

100

Mean 5D
224324 1.40249
1.48649 3.53553
391892 224076
5.10811 1.62931
516216 1.46275
543243 2.08887
5.51351 225612
6.13514 1.60143

Levels of quality management system implementation
Levels of quality management system implementation
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Rank QMS-ISO 9001 Elements Mean SD Lol
1 Process control 3.488 3
2 Control of a nonconforming product 3.349 0.686 3
3 Contract review 3.326 0566 3
4 Inspection, measuring and test 3.279 0934 3
equipment
5 Purchasing 3.256 0621 3
6 Inspection and testing 3.256 0693 3
7 Design control 3.256 0.727 3
8 Document and data control 3.233 0751 3
9 Management responsibility 3.209 0675 3
10  Inspection and test status 3.209 0.804 3
Levels of quality management system implementation
QMS-ISO 9001 Elements
Control of customer-supplied product
12 Corrective and preventive action 3.116 0731 3
13 Product identification and traceability 3116 0763 3
14 Control of quality records 3.116 0879 3
: 15 Quality system 3.023 0740 3
| 16 Servicing 2930 0910 3
17 Handling, storage, packaging, preservationand
delivery 2907 0718 3
18 Training |2.814 0795 3
19  Internal quality audits 2814 0907 3
20 Statistical techniques (201 E) 2767 0718 3
Total QMS-ISO 9001 Elements 3133 0778

Levels of quality management system implementation

Position of QMS QMS QMS
Respondent element element element 17
5 14
High  Mean 4 3.6
Deviatio
n 0.7
Middl Mean 34 2.2
e Std. 3.253 71 35
Level  peviatio 0.2 0.6
n 0.441 65 91
Low Mean 2.8 3.0
Level g4 3.048 10 95

IMPACT FACTOR 5.856
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Deviatio 0.5 0.4
n 0.648 62 91
Total Mean 3.1 2.8
std 3.233 16 14
Deviatio 0.7 0.9
n 0.751 31 07
Problems affecting effective QMS implementation
Rank Barriers Mean SD
i Lack of a well-design reward' system 2674 0778
2 Misleading QMS purposes : : 2442 0.666
3 Uncertainty with sub-contractors and supplier quality 2033 0782
systems
4 Lack of effective internal communication 2209 0.833
5 IS0 9001is a matter of fulfiling audit 1equirements 2.186  0.907
6 Lack of effective management response 2,140 0676
7 . Lack of strong motivation o 2116 0.625
8 Lack of corporate commitment 2.070  0.856
9 Resistance to QMS implementation 2 0.756
10 Failure in disseminating QMS : 1.977  0.707
11 Lack of funding for QMS implementation 1977 0.740
12 IS0 9001 is a documentation matter instead of
4 1.907 0.684
opportunity to make a change
g Difficulty in understanding terminology 1.884  0.586
14 Poor external communication 1.884  0.731
Total 2121 . 0.766

SPSS RESULTS

Simple descriptive statistics such as averages ranges and
percentages were used to analysis primary data from the
construction site. Among 50 questions only 15questions were
considered for survey. The questionnaires were distributed
through various electronic media platform to a variety of
respondent working around the construction projects. About
50 people have responded to the questionnaire survey.

The respondents were asked to indicate the positions they
held in the respective companies and the duration for which
the company is in operation. They were provided with
options to choose from. About 26.7% of the respondents who
participated in the study are from Top management
background, 40% were from middle management, while
33.3% were serving as a lower management as shown in the
Figure these respondents are well conversant with effect of
quality management.

@ Top Management
@ Middle Management
@ Lower Management

General questions
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Name Bar Chart
Mobile no.
Mail id

Age . :
Occupation . .
Organizational/college name t, b
Position in organization . .
Working experience | e | E—

. Locati On D you think lean consirustion techrigue shall be apply on your site?
10. Any other information

© o N gk wNE

The construction Technique is increase productivity Compared to conventional

Frindl st o poecteam et comsution poductity?

techniques?

Frequency Percent Valid Percent  Cumulative Percent

Vilid 3 1 25 25 25 P Lo
4 4 100 100 125 N = i
5 35 875 815 1000
Total 0 1000 1000
¢ o i,

Do you think new construction technique shall be apply on your site?

Fundyshatsofprctvem ot casbcSonprad ety

Frequency Percent Valid Percent  Cumulative Percent 1 | Owners/Partners 32%
Valid 3 1 25 25 25
4 3 73 75 100 2 | Contractors 20%
5 36 90.0 90.0 100.0
3 | Project Manager 8%
Total {0 1000 1000 4 | Consultants 8%
Friendly atfifudes of project team affect the construction productivity?
5 | Valuators 4%
Freqency  DPercent  Valid Percent  Cumulative Percent 6 | Architects 8%
Vaid | H 850 850 850 7 | site Engineer 12%
) 4 100 100 9540
] | 75 25 075 8 | Chartered Accountant 8%
4 1 25 25 1000
Total {0 1000 1000
8% B Owners/Partners

Do you think using Quality management on site it will increase Quality of work at lower 8%  mContractors

cost g9 W Project Manager
Prequlency Pecent Vil Parcent  Cumulative Percent 8Y Consultats
Viid ) 1 25 25 25 B Valuators
- = = L py,  WArhitects
4 4 100 100 150 0 Site Enci
) it 850 80 1000 2 e engineer
T 4 100 100 Chartered Accountant
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Strengths

100% IlI....iiIi...llI.ii
m||||| I | I
& sou
')
z
g a0%
'S

20%

1234567 8 951011121314151617181920

Questions

HYes(l) ®MNo(2) = Other(3)

g

12 3 456 7 89 1011121314 151617 1815 20
Questions

mYyes{l)] ®mNo(2) m0Other(3)

Opportunities
1002 II-..I -.-I-.-.-I.=l
o |1 HITHTH
- LI
T0%
E‘Eﬂ%
S so%
-3
g 40%
™
30%
20%
10%
0%
12 3 4 5 6 7 8 9 10 11 12 153 14 15 16 17 18 19 20
Questions
mYes(l)] ®mNo(2) =Other(3)

CONCLUSION

4+ The findings indicate a lack of use of ‘cause and effect
diagrams’ and ‘statistical process control’ as typical tools.

IMPACT FACTOR 5.856
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#+ Some studies report that effective decisions on quality
processes are made mainly on the use of data analysis and
information with the assistance of some statistical tools.

< Construction industry efforts to improve quality have been
slow and fragmented as well as being fraught with
difficulties in implementing.

4+ This also due to the characteristics of the construction
industry and its dynamic project processes. For QMS
implementation and an approach such as to be a real
solution, all levels of a company’s structure need to be
bound by a strong commitment towards it

“+ People concede the purpose of implementation of TQM in
construction companies must be in line with the company’s
Organizational culture.

4 In the construction quality systems and Organizational
culture area endorse this view by revealing that quality
culture and corporate culture are considered to be
determinant factors in contributing to the successful or
unsuccessful implementation and maintenance of a quality
system.

+ Studies examining the effects of QMS implementation in the
construction industry show that not only do customers
benefit substantially from it, but so does the construction
company.

%+ The aim was achieved through the collection and analysis of
data, combined with the incorporation of extant literature to
address issues relating to the effectiveness and continual
improvement of the implementation of quality management
systems, within the context of the Indian construction.

# This study provides empirical evidence in support of the
notion that problematic issues associated with the
implementation of QMS can have an impact on the
effective implementation of the QMS

Future scope of the work

Green building reduces the impact on environment and
indirectly helps to reduce the global warming effects. Green
buildings and the concept of smarter living offers tremendous
opportunity for changing an average Indian's lifestyle. As the
general public becomes more aware of the benefits of green
buildings, developers will get creative and find new ways to
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brand, market and sell green buildings, hence creating a
conductive atmosphere for the sector to grow exponentially.
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