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 Abstract 
Purpose: This study proposes the theoretical aspects of  Quality Assurance Management 
System Design of  construction and Infrastructure companies. It suggests cutting edge 
strategies and tools for better quality control and for stringent system controlling in 
construction project management. 

Design / Methodology / Approach:  This paper used PDCA Approach quality system 
design for Construction Company. It plans for gauging control  in the entire life cycle of  
construction project management activities viz pre-construction planning, soil testing, 
design of  architectural and structural, site construction activities , quality control of  
construction process, auditing and post construction. The documentation system with 
three tier architecture for construction and infrastructure is prescribed for better quality 
control. 

Findings: This study suggests the steps of  Quality Management System designing, 
system development, internal auditing by the in-house trained auditors and details 
of  certification agencies to get the certificate like ISO 9000 Quality Management 
System / Green Building Certificate / Reliability Certificate.  The study positions the 
hierarchical positioning of  three tier documentation like  Vision/ Mission/ Objective 
of  top level documentation , procedures \ manuals of  middle level documentation ,  
and work instruction / guidelines of  lower level documentation.

Originality:  The originality of  study is focusing on enhancing the system for assuring 
the quality of  infrastructures like roads, bridges, flyovers etc. It mainly focuses on the 
residential / house building, because here a lot of  problems are happening due to 
non-streamlined workforce employed. If  a good system and quality is maintained in 
residential house building, the value of  assets will be very much appreciated.
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Introduction 
The International Organization for Standardization, or 

ISO, is a global organization with its headquarters located in 
Geneva, Switzerland. It is composed of  numerous delegates 
from various commercial, industrial, and proprietary standard 
groups. All ISO standards are maintained by the Bureau of  
Indian Standards (BIS), an Indian partner of  ISO, the National 
Standard Body. The current system should be examined in 
order to obtain ISO certification, and organizations should be 
guided in developing their activities to meet the requirements 
of  international standards. The baseline requirement 
standard is IS/ISO/9000, and additional guidelines are 
available to enhance organizational-specific requirements. 
Organizations cannot obtain certification from the ISO itself. 
All certifications are completed by outside agencies. 

Any corporate organization, including those in 
the manufacturing, service, financial, educational, 
political, profit-making, and non-profit service-
minded sectors, can use this ISO standard.  
Since not all of  the data is easily accessible in organizations, 
the trainer must conduct more thorough research in order 
to implement organizational design. The organization’s 
efficacy and efficiency are determined by a number of  
elements, including behavior analysis, sociological aspects, 
and psychological aspects of  the stakeholders. 

Significance 
As organizations grow more and more, the challenges 

in the external and internal environments become more 
complex in business processes, structures and systems. 
Organizations need to redesign themselves periodically to 
meet the changing requirement. If  not done, they face the 
problems; (1) Breakdowns and non-value-added steps; (2) 
Disintegrated/Fragmented work; (3) No customer centric 
approach; (4) Silo mentality; (5) Lack of  ownership; (6) Cover 
up and blame rather than identifying and solving problems; 
(7) Delays in decision-making; (8) Blaming front line alone; 
(9) It takes a long time to get something done; (10) Systems 
are ill-defined or reinforce wrong behaviors

Objectives of the Study 
	 To create Organizational Design for Construction Project 

Management

	 To get Inspection standard for Soil Testing Works

	 To make a soil test report.

Need of Study 
QMS integrates the people with core business processes, 

technology and systems. A well-designed QMS organization 
ensures that the organization matches its purpose and strategy. 
It significantly increases the likelihood of  the collective efforts 
of  people in the organization.

In organizations, the following activities to be done;

1)	 Study the organizational Work flow

2)	 Mapping for organizational Activities

3)	 Developing the organizational Chart

4)	 Identify the key departments in the Organization

5)	 Assigning Roles and responsibilities

6)	 Implementation of  process approach

7)	 Controlling the Work flow

8)	 Standardize the organizational Work Flow

9)	 Monitoring the effectiveness and Efficiency

10)	Maintaining Continual Improvement.

Literature Review
(Atkinson, G., 2005) One of  the goals of  standardization 

is quality. A building’s or other construction’s overall quality 
is the sum of  its characteristics that allow it to carry out a 
task or meet a specific purpose in a reasonable amount of  
time. Even if  a good product is necessary for a building 
or civil engineering project, it is not enough on its own. It 
needs to be properly integrated into the structure and design. 
Defects and failures in buildings are more often caused by 
inadequate treatment of  a specific product during design 
and construction than by flaws in the products themselves.  
Quality management has evolved from responding to the 
results of  site production activities to becoming a strategic 
business function that serves as a deterrent for construction 
enterprises, according to another researcher. 

(Harris, F., and others, 2001). A construction company 
cannot successfully compete in the current construction 
industry unless it can assure its clients of  a high-quality 
product. If  correctly implemented, formal quality 
management systems offer a means of  attaining quality 
(i.e., compliance to defined requirements) (Battikha, M.G., 
2002a). “The organizational structure, responsibilities, 
procedures, processes, and resources for implementing 
quality management” is how the researcher defined a quality 
system. To put it simply, quality management systems 
include prevention and evaluation and refer to the quality 
activities that go into creating a product, process, or service. 
It is defined as “a management discipline concerned with 
preventing problems from occurring by creating the controls 
to make prevention possible”. 

(Battikha, M.G., 2002a) Quality activities include 
establishing the policy, goals, and duties for quality and putting 
them into practice within the system through quality planning, 
quality assurance, quality control, and quality improvement. 
Getting things right the first time is the foundation of  the 
significance of  quality assurance. A construction firm can 
achieve and profit from having a Quality Assurance System in 
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place by putting it into place, keeping it up to date, reviewing 
it, and making continuous improvements. The level of  
client unhappiness over an extended length of  time and the 
industry’s growing frustration with certain of  their advisers 
to attain value for money are the reasons behind quality 
assurance. A growing number of  construction enterprises 
are likewise annoyed by the insufficiency of  a system that, 
despite their best efforts, falls short in certain areas. 

Building assembly has undergone a revolution, moving 
from a craft process to one in which semi-skilled labor from 
numerous independent employers primarily performs the 
crucial task of  linking interdependent elements. This puts 
a lot of  strain on management and supervisory systems. A 
quality system is intended to give clients the guarantee—
backed up by records—that all contracts will be fulfilled 
within the predetermined parameters of  time, money, and 
quality. Additionally, it should guarantee that important 
suppliers, subcontractors, and staff  are aware of  and fully 
satisfy customer expectations. 

It is frequently believed that quality assurance and quality 
control detection serve prevention (Harris F. & McCaffer 
R., 2001). However, a control that is put in place to identify 
failures before they happen serves prevention by, for example, 
lowering the tolerance band to well inside the specification 
limits. The product is altered by quality control, not by quality 
assurance. Quality control, as described by the researcher, is 
a collection of  procedures or methods used to make sure that 
all quality standards are being fulfilled. Processes are tracked 
and performance issues are resolved to accomplish this goal. 

To inspect, record, and fix flaws, the inspector, 
engineer, contractor, funding agency, permit 
agency, and system staff  must collaborate.  
According to the researcher, there is no one definition of  
quality improvement or strategy that is more effective than 
another (Health Foundation, 2009). Nonetheless, there are 
several definitions that characterize quality improvement as a 
methodical process that employs particular methods. 

The manner in which the change is introduced and 
implemented is the most crucial component of  a successful 
and long-lasting improvement. 150 9000:2000 defines quality 
improvements as “A component of  quality management 
that focuses on improving the capacity to meet quality 
standards.” Numerous quality improvement techniques 
are typical among non-residential builders and developers, 
according to empirical research on quality management in 
the construction industry. “Total Quality Management” is 
a successful management philosophy that encompasses the 
majority of  these methods. 

Jorge Benzaquen, Mariene Carlos, Gerado Norero, 
Heber Armas, and Hidebrando Pacheco’s article Quality in 
Private Health Companies in Peru: The Relation of  QMS 
ISO 9000 principles on TQM Factors was published in the 

International Journal of  Healthcare Management 14(2)311-
319 in 2021. 

In 2020, Tajammal Hussain, Jacob Kjeer Eskildsen, 
and Rick Edgeman published The Intellectual Structure 
of  Research in ISO 9000 Standard series (1987-2015): 
A Bibliometric Analysis in the Journal of  Total Quality 
Management & Business Excellence 31(11-12) 1195-1224.

ISO 19011:2018 Guideline for Auditing Management 
Systems

ISO 9004: 2018 Quality Management – Quality of  
an organization – Guidance to achieve sustained success 
(continuous improvement)

Research  Design
Research Design in Organizational System Design 

QMS: The Quality Management System (QMS) plays a 
central to the ISO 9001 standard and based on principle of  
process approach. 
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For this a set of principles, guidelines, operating  
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“Quality” of various aspects of business. QMS  
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Figure 2: Design Cycle  
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value money, customer satisfaction and continual  
improvement.  (1)Plan;  

(2) Do;  
Eligibility to get ISO 9001 certificate:  

(3) Check; and  
All organizations can benefit themselves of ISO  
9001. The size of the organization doesn't matter.  6

6

This could involve one worker or a hundred  
thousand workers. Regardless of the industry  
performing the job, it is a general QMS standard.  

(4) Act to be mapped in the process as shown in  
figure 1.  
The purpose of QMS is to determine system quality,  
not product quality. The idea that "if the process is  
good, then the product should be too" is its  
foundation. To put it another way, ISO 9001 is a  
process-focused standard rather than a product-  
focused one.  

Additionally, individuals can earn their ISO 9001  
certification.  

Procedure for getting ISO 9001 certificate  

Documents to be developed  
Value for money, customer happiness, and ongoing  
progress are all guaranteed by this system  
architecture.  The organization must adopt  a10 quality  

management system in accordance with the most  
recent ISO 9001 standard in order to receive an  
ISO 9001 certificate. The ISO QMS documents  
listed below must be created:  

Implement the system in compliance with  
established standards and build the QMS in line  
with the most recent ISO standard. A Certification  
Body will conduct audits to evaluate the QMS's  
performance. The certificate will be granted if the  
QMS satisfies the standard requirements. To keep  
the certificate, re-certification will be required  
after three years.  

Thread) analysis and goal alignment to enhance  
the intended task.  

THREE TIER DOCUMETS IN THE ORGANISATIONAL  

Figure 1: Quality Management System

For this a set of  principles, guidelines, operating 
procedures are to be developed to measure the “Quality” of  
various aspects of  business. QMS four core elements : 

(1)	 Plan;  

(2)	 Do; 

(3)	 Check; and

(4)	 Act to be mapped in the process as shown in figure 1.  

QMS is not designed to define product quality, but for 
the system. It is based on the concept “if  the process is good, 
then the product should be too “. In other words ISO 9001 is 
a process focused standard, as opposed to a product-focused 
standard.

This system design will give the value money, customer 
satisfaction and continual improvement.

Organizational Design Cycle for Construction 
Company

The organisational system design cycle will give the value 
money, customer satisfaction and continual improvement. 
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Eligibility to get ISO 9001 certificate:

ISO 9001 certification is available to every organization. 
The organization’s size is irrelevant. One person working or 
a hundred thousand people working could be involved. No 
matter what industry is executing the work, it is a general 
standard for QMS. 

Additionally, individuals can earn their ISO 9001 
certification.

Procedure for getting ISO 9001 
certificate
Documents to be developed 

The organization must adopt a quality management 
system in accordance with the most recent ISO 9001 standard 
in order to receive an ISO 9001 certificate. The ISO QMS 
documents listed below must be created:

Implement the system in compliance with established 
standards and build the QMS in line with the most recent 
ISO standard. A Certification Body will conduct audits to 
evaluate the QMS’s performance.   The certificate will be 
granted if  the QMS satisfies the standard requirements. To 
keep the certificate, re-certification will be required after 
three years. 
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Mission,  

Objectives  Allocation of resources, such as personnel,  
buildings,  
organizational expertise, monitoring, and tracking  
resources, in the design and execution of the  
QMS.  

infrastructure,  workspaces,  Quality System Manuals, Procedures,  
SOP, Guidelines, Instruction, Work  
Instruction Manual, Procedures,  

Instruction, customer specific Work  
Instruction Manuals  

MIDDLE  

Department-wise reports : Purchase, Materials,  
Production reports, Sales, Maintenance Report,  

Human Resource Management. Environment  
controls reports  

BOTTOM  
MANAGEMENT

Operation  

Everything pertaining to the organization's  
planning and implementation of goods or services  
is covered in this area. Planning, product feature  
requirements, product design details, review  
techniques, and service-related tasks have to be  
included in this part for business operations.  

Figure 3: QMS Documentation Development  

The sections of ISO 9000 to be addressed in  
QMS Documentation development as shown in  
figure 3.  

The ISO QMS 9001 standard as defined by the  
ISO is divided into 10 sections. They are given  
below:  

Performance evaluation  

This covers all the information required to analyze  
the QMS's performance. covers every aspect of  
the process, including measuring and evaluating  Introduction, references, & definitions  
customer  satisfaction,  conducting  internal  
performance audits, and continuously reviewing  
the QMS itself.  

It mostly discusses the introduction, including  
general information on the organization's  
objectives and definitions and references to ISO  
terminology.  Improvement  

This last section contains all the information  
required for the QMS's ongoing development.  
This entails evaluating the processes and  
addressing any that don't match the standards.  

Context of the organization  

The organization's present context is covered in  
this section. It alludes to both internal and  
external problems as well as stakeholders and  
interested parties within the company.  

Certification Benefits  
Benefits on overall business:  

Leadership  Profit potential, brand image, credibility, and  
market  share  grow.  Efficient  resource  

It provides information on the different decision  
makers in the organization who are structurally  
defined to apply the QMS. It discusses particular  
duties and responsibilities as well as how to carry  
out the procedure and apply the QMS.  

management was achieved. Manual effort is  
decreased by integrating and automating  
processes. The use of data and evidence to inform  
decision-making  
efficiency and effectiveness.  

improves  organizational  

Planning  Benefits to customers:  

It describes the risks and possibilities of putting  
the QMS into practice. goals and processes to  
accomplish in order to enhance the organization.  
SWOT (Strength, Weakness, Opportunity, and  

The products become more trustworthy and of  
great quality. The primary purpose of customer  
satisfaction is to determine their requirements and  
goals.  

Benefits to employees  External Audit:  

As per the QMS developed documentations and ISO  
Standard the external audit will be done by  
certification body. Adequacy audit and compliance  
audit will be done in pre certification period The

The systematic development improves job  
security, job satisfaction, company culture,  
worker morale, training, and workplace  

Figure 2: QMS Documentation Development 

The sections of ISO 9000 to be addressed in QMS 
Documentation development as shown in figure 3.

The ISO QMS 9001 standard as defined by the ISO is 
split up into 10 sections. They are given below:

Introduction, references, & definitions

It covers largely details about introductory, containing 
general information about the organization’s goals as well as 
references for ISO terms and definitions.

Context of the organization

This section covers the organization in its current context. 
It refers to internal and external issues and interested parties 
and stakeholders in the organization.

Leadership

It gives about structurally defined various decision 
makers in the organization to implement the QMS.  It covers 
specific roles and responsibilities, and how to do the process 
and ways to implement the QMS.

Planning

It outlines risks and opportunities for implementing the 
QMS.  Objectives and Procedures to achieve for improvement 
in the organization. Strength, Weakness, Opportunity 
and Thread (SWOT) analysis and aligning objectives for 
improvement in the planned work.

Support

Allocation of  resources in the design and implementation 
of  the QMS including  human resources, buildings, 
infrastructure, work environments, organizational knowledge, 
monitoring, and tracking resources.

Operation

This section deals with everything relating to the 
planning and deployment of  products or services within 
the organization. In this section planning, requirements of  
product feature, product design details, review methods, 
and service related activities are to be covered for business 
operations.

Performance evaluation

This details everything necessary 
for  analyzing performance of  the QMS. Covers all process 
parameters, quantifying and assessing customer satisfaction, 
performing internal performance audits, and the ongoing 
review of  the QMS itself.

Improvement

This is final section is everything necessary for 
the  continuous improvement  of  the QMS. This includes 
process assessments and taking corrective action for those 
who are not meeting the requirements.

Certification Benefits
Benefits on overall business: 

Profit potential, brand image, credibility and market share 
are increased. Efficient resource management obtained. By 
Integration and process automation, manual work is reduced.  
Organizational efficiency effectiveness is improved by using 
data and evidence to inform decision making.

Benefits to customers:

Products are reliable, high quality. The prime focus of  
customer satisfaction by identifying their needs and goals.

Quality Assurance Management Design Approach for Construction Project Management...
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Benefits to employees

Job security, higher job satisfaction, company culture, 
worker morale, Training and workplace happiness are 
improved because of  systematic development. Because of   
employees’ involvement more and they feel more responsible 
for the process’s continuous improvement. Decisions making 
on a specific process are allowed and goals of  the organization 
are achieved.

Certification Bodies

Generally ISO does not issue certificates.  Third party 
certification bodies do Audits based on the standard 
requirements and issue the certificates. Some of  the auditing 
bodies are given below: 

1)	 Bureau of  Indian Standards (The National Standards 
Body of  India) Manak Bhavan, No : 9, Bahadur Shah 
Zabar Margs, New Delhi-110002. Telephone No: + 91 11 
23231842, Email : mscd@bis.org.in

2)	 International Accurate Certification, 211,2nd Floor, SG 
Shopping Mall, D.C. Chowk, Sector -9, Rohini, Delhi 
-110085.

3)	 TUV Rheinland India Pvt. Ltd. I-Thum, Office No: 309, 
III Floor, Tower A, A-40. Sec .62. Noida- India 

4)	 TUV Sports Land Overseas Pvt., Ltd., A-17, 
Udayarpuram, Industrial area Partapur, Dehli Road, 
Meerut- 250103, UP, India

5)	 BMQR Certifications Private Limited, No: 5, Second 
Floor, Sathyamoorthy Road, Anna Nagar West, Chennai, 
India 600040

Type of audits:
Internal Audit:  

As per QMS Standard, the Internal Audit will be done 
internally by company employees who are trained in the 
Internal Audit training programme. The internal audit of  the 
cross fictional team will be allotted to do the audit. During 
the audit the audit check list will be used to carry out the 
audit .On result of  the audit Non Conformance report will be 
raised to indicate the deviation as per the quality management 
standard. The corrective action and preventive action to be 
written for non-conformance raised. 

This is to be done in the periodic manner with records 
like minutes, audit reports, Non-conformance reports, 
management review minutes (MRM) and etc.  

External Audit:  

As per the QMS developed documentations and ISO 
Standard the external audit will be done by certification body. 

Adequacy audit and compliance audit will be done in the pre-
certification period. The adequacy is to assess ISO Clauses 
interpretation according to core activity of  the organization 
and the compliance audit for assessing the compliance in the 
process.

Then certification audit will be conducted based on the 
ISO Clauses and QMS Developed in the organization. NCR 
will be raised for the identified Nor-conformance. NCR 
reports should be closed with Corrective and Preventive action 
taken for the before the Surveillance audit. Surveillance will 
be conducted in the post-certification period to ensure the 
system survival. The surveillance audits will be done in the 
post certification period for the three years in the periodical 
manner.

Research Design in Soil Testing with Soil Test Report 
Details

The representative soil samples collected from the 
bore hole were visually identified, and classification and 
identification tests (Liquid and Plastic Limit tests on clayey 
soil samples and Grain Size Analysis of  sandy and gravelly 
soil samples) were conducted..

Chemical analysis was carried out on the ground water 
sample collected from Bore Hole and the results are presented 
in Table. The results of  Chemical analysis received from Italab 
Private Limited, Chennai are reproduced in Annexure 1.

Subsoil Conditions

The data presented in Fig. 2 and Tables 1 to 4 shows the 
following subsoil conditions.

(i)	 The top layer is Debris Filling, 0.3 m thickness.

(ii)	 A layer of  clayey sand, the clay content being of  very 
low plasticity, then occurs from 0.3 m to 2.7 m, the soil 
being: 

Very loose: From 0.3 m to 0.9 m

Loose: From 0.9 m to 1.85 m

Medium dense: From 1.85 m to 2.7 m

(iii)	A layer of  very stiff, sandy clay of  medium plasticity then 
occurs from 2.7 m to 3.85 m

(iv)	A layer of  hard, sandy clay of  high plasticity then occurs 
from 3.85 m to 6.1 m

(v)	 Very Hard Stratum occurs at a depth of  6.1 m.   

Ground Water Table

At the time of  soil investigation Groundwater table 
was met with, at a depth of  3.3 m in the Bore Hole, during 
boring.
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Chemical Composition of Groundwater

The results of  chemical analysis of  the water sample 
presented in Tables show that:

(i)	 the groundwater is slightly Alkaline (pH value being 
more than 8). Since the pH value is not less than 6, the 
groundwater, in terms of  pH value,  is suitable for mixing 
concrete as per Clause 5.4.2 of  Indian Standard: 456-
2000, (Reaffirmed 2005), PLAIN AND REINFORCED 
CONCRETE – CODE OF PRACTICE (Fourth 
Revision).

(ii)	 The chloride content is less than the permissible upper 
limit of  500 mg/l. for use of  ground water for mixing 
in concrete for RCC, as per IS: 456-2000, (Reaffirmed 
2005).  Therefore, in terms of  chloride content in the 
ground water, the groundwater is suitable for mixing 
concrete for RCC. 

(iii)	 The sulphate content (expressed as SO
3
) is also less 

than the permissible upper limit of  400 mg/l for use 
of  ground water for mixing in concrete, as per IS: 456-
2000 (Reaffirmed 2005). Therefore, in terms of  sulphate 
content also, the groundwater is suitable for mixing 
concrete for RCC.

(iv)	 The sulphate content (expressed as SO
3
) is in the 

range of  0 to 300 mg/l which comes under Class 1 
of  “Requirements for concrete exposed to sulphate 
attack”, as per IS:456-2000, Table-4. For this Class, 
the requirements are: “Ordinary Portland cement or 
Portland slag cement or Portland pozzolana cement can 
be used with a minimum cement content of  280 kg/ m3 
of  concrete and with maximum free water: cement ratio 
of   0.55”

(v)	 Free acidity: To neutralize a 100 ml sample of  water, 
using phenolphthalein as an indicator, it should not 
require more than 5 ml of  0.02 normal NaOH. The 
actual results are Nil. Therefore, the groundwater is 
suitable for mixing concrete, in terms of  free acidity. 
Alkalinity: To neutralize 100 ml sample of  water, using 
methyl orange indicator, is also less than the permissible 
limit of  25 ml of  0.02 N HCl. Therefore, the groundwater 
is suitable for mixing concrete, in terms of  Alkalinity

(vi)	 Organic matters are also less than the permissible limit 
of  200 mg/lit. 

(vii)	  Inorganic solids are also less than the permissible limit 
of  3000 mg/lit. 

(viii)	Total suspended matters are also within the permissible 
limit of  2000 mg/lit.    

Therefore, the groundwater is suitable for mixing 
concrete. 

Recommendations for Suitable Type of Foundation

On the basis of  the results of  the soil investigation carried 
out, the following are  recommendations for suitable type of  
foundation for the proposed Construction of  Residential 
Building  Taking into account the subsoil conditions 
described in Sl. No. 4 above, Open Foundations (Individual 
column footings; or Combined footings if  there are two or 
more columns close to each other; or Strip Raft combining 
each row of  columns, if  each row of  columns are close to 
each other when compared to the distance or span between 
rows of  columns; or Raft foundation are recommended. 

(i)	 It is strongly recommended to compact the loose clayey 
sand occurring within the top 1.85 m depth below 
the existing ground level, using a vibratory plate or 
preferably an earth rammer (see Enclosure 1 for Earth 
Rammer),  so that settlements of  the stilt floor flooring 
can be minimized  

(ii)	 Excavation shall be made up to a depth of  at least 2.1 
m below the ground level which existed at the time of  
soil investigation, for all Foundations, irrespective of  
the importance of  the column or the loading on the 
column. 

(iii)	 After watering and thorough compaction of  the bottom 
of  excavation, using a vibratory plate or preferably an 
earth rammer (see Enclosure 1 for Earth Rammer), a 
layer of  hard core, 200 mm thickness shall be laid. The 
hard core layer shall be at least 200 mm wider on each 
of  the four sides of  the column footings/combined 
footings or on each of  the two sides of  the strip raft. 
Specifications for the hard core layer are given in 
Enclosure 2. 

(iv)	 PCC for the foundations can then be laid on the hard 
core layer, which will be at 1.9 m depth below the ground 
level which existed at the time of  soil investigation. 

(v)	 A safe bearing capacity of  15 t/m2 is recommended 
under the foundations. It may be noted that the pressure 
on the soil at the bottom of  the hard core layer will be 
much less than 15 t/m2, since the hard core layer will 
spread the load on a much larger area of  the soil than 
the area of  foundation. However, the width of  any 
foundation shall not be less than 1 m.

(vi)	 At the time of  excavation for foundations, if  ground 
water table occurs within the recommended depth of  
excavation, sumps may be made to an additional depth 
of  0.3 m at one or more corners of  the foundation pits 
for column footings/combined footings or at desired 
locations along the periphery of  excavation for strip raft 
or raft foundation, and the water collected in the sumps 
may be bailed out. At the time of  laying the hard core 
layer, the bottom of  excavation shall be relatively dry 
(not slushy). Dewatering shall be maintained until that 
part of  the concrete in the foundations, which comes 
below the ground water table level, sets. 
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(vii)	 The excavated clayey sand can be used for backfilling of  
foundations. Backfilling shall be done in layers of  not 
more than 200 mm thickness, each layer. Each 200 mm 
thick layer shall be well compacted (mere spreading the 
backfill material for backfilling is not adequate. Layered 
compaction shall be done for back filling).

(viii)	Pre-cast concrete slabs of  about 0.5 m x 0.5 m with 
joints of  about 15 mm filled with sand and bitumen 
mixed together or paver blocks are recommended for 
the stilt floor flooring. As and when settlements become 
very significant under the stilt floor flooring, the pre-cast 
concrete slabs or paver blocks will have to be removed, 
the undulations made good by filling sand and stone 
chips, well compacting the same and then the pre-cast 
concrete slabs or paver blocks are put back.  

(ix)	 It is recommended to design a relatively rigid framed 
structure for the proposed Building, so that any 
differential settlements within the Building area will not 
have any significant effect on the Building structure. It is 
recommended to tie all the grade beams to contain any 
differential settlements, which are likely to take place, 
between the column footings.

(x)	 It is recommended to remove any organic matter 
or plants with roots, if  present in the Plot, and then 
thorough compaction of  the soil shall be carried out, 
using a vibratory plate or an earth rammer (please see 
Enclosure 1 for earth rammer), before placing Pre-
cast concrete slabs or paver blocks for the stilt floor 
flooring. 

Table 1 Results of Cone Penetration Test

Depth (m) Test Value Depth (m) Test Value

 0.00-0.05
0.05-0.10
0.10-0.15
0.15-0.20
0.20-0.25
0.25-0.30

Debris 
Filling 

1.50-1.55
1.55-1.60
1.60-1.65
1.65-1.70
1.70-1.75
1.75-1.80

2
3
4
3
2
2

0.30-0.35
0.35-0.40
0.40-0.45
0.45-0.50
0.50-0.55
0.55-0.60

4
2
1
1
1
1

1.80-1.85
1.85-1.90
1.90-1.95
1.95-2.00
2.00-2.05
2.05-2.10

2
3
3
4
4
4

0.60-0.65
0.65-0.70
0.70-0.75
0.75-0.80
0.80-0.85
0.85-0.90

2
1
2
1
1
1

2.10-2.15
2.15-2.20
2.20-2.25
2.25-2.30
2.30-2.35
2.35-2.40

4
3
4
3
4
4

0.90-0.95
0.95-1.00
1.00-1.05
1.05-1.10
1.10-1.15
1.15-1.20

2
2
1
2
2
2

2.40-2.45
2.45-2.50
2.50-2.55
2.55-2.60
2.60-2.65
2.65-2.70

4
4
4
4
4
6

Depth (m) Test Value Depth (m) Test Value

1.45-1.50
2.10-2.15
2.15-2.20
2.20-2.25
2.25-2.30
2.30-2.35
2.35-2.40

2
4
3
4
3
4
4

2.95-3.00
3.50-3.55
3.55-3.60

6
9
8

2.40-2.45
2.45-2.50
2.50-2.55
2.55-2.60
2.60-2.65
2.65-2.70

4
4
4
4
4
6

3.60-3.65
3.65-3.70
3.70-3.75
3.75-3.80
3.80-3.85
3.85-3.90

10
9
9
8
8
11

2.70-2.75
2.75-2.80
2.80-2.85
2.85-2.90
2.90-2.95
2.95-3.00

4
6
6
6
7
6

3.90-3.95
3.95-4.00
4.00-4.05
4.05-4.10
4.10-4.15
4.15-4.20

10
11
13
15
14
16

3.00-3.05
3.05-3.10
3.10-3.15
3.15-3.20
3.20-3.25
3.25-3.30

6
6
6
6
7
6

4.20-4.25
4.25-4.30
4.30-4.35
4.35-4.40
4.40-4.45
4.45-4.50

14
16
11
13
13
11

3.30-3.35
3.35-3.40
3.40-3.45
3.45-3.50

7
6
7
8

4.50-4.55
4.55-4.60
4.60-4.65
4.65-4.70
4.70-4.75
4.75-4.80

13
16
19
18
17
17

Depth (m) Test-1 Depth (m) Test Value

4.80-4.85
4.85-4.90
4.90-4.95
4.95-5.00
5.00-5.05
5.05-5.10

15
18
17
15
15
15

5.70-5.75
5.75-5.80
5.80-5.85
5.85-5.90
5.90-5.95
5.95-6.00

18
19
17
16
18
19

5.10-5.15
5.15-5.20
5.20-5.25
5.25-5.30
5.30-5.35
5.35-5.40

15
16
18
19
21
20

6.00-6.05
6.05-6.10
6.10-6.15
6.15-6.20
6.20-6.25
6.25-6.30

21
23
25*
26*
28*

25 for 4 cm* 

5.40-5.45
5.45-5.50
5.50-5.55
5.55-5.60
5.60-5.65
5.65-5.70

20
21
20
19
19
19

* Very Hard Stratum 

The results cone penetration test as shown in Table 1. The 
results of  the cone penetration test of  soil investigation 
recommended a suitable type of  foundation for the proposed 
construction for residential building. 
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Table 2 Comparison of results of Cone Penetration Test 
and equivalent Standard Penetration Test (spt) values, 

at different depths (no. of blows for every 300 mm 
penetration)

Depth 
(m)

Cone Penetration Resistance 
(CPR) = No. of blows for 

300 mm penetration

Equivalent 
SPT Values

Test-1 Test-1

0.0-0.3 Debris Filling Debris Filling 

0.3-0.6 10 06

0.6-0.9 08 04

0.9-1.2 11 06

1.2-1.5 12 07

1.5-1.8 16 09

1.8-2.1 20 11

2.1-2.4 22 12

2.4-2.7 26 14

2.7-3.0 35 19

3.0-3.3 37 21

3.3-3.6 45 25

3.6-3.9 55 31

3.9-4.2 79 44

4.2-4.5 78 43

4.5-4.8 100 56

4.8-5.1 95 53

5.1-5.4 109 61

5.4-5.7 118 66

5.7-6.0 107 59

6.0-6.3 148 for 29 cm* 82 for 29 cm* 

Date of  
test 

27.09.2018

* Very Hard Stratum 

Graphical Presentation - Comparison of Results

Figure 3: The graphical presentation – comparison of   
results as shown in figure 3.

Comparison
The results of  cone penetration Test Values and equivalent 

standard penetration test values at different depths were 
compared. It shows that cone penetration resistance values 
better than equivalent standard penetration values

Conclusion 
Nowadays the organizations are forced to gain competitive 

advantage of  cost, quality and service in on-time deliveries. 
For meeting these requirements Quality Assurance System, 
and Quality Management System like ISO 9000 certification 
gives the strategic ways for construction companies. 
Since the inception of  ISO 9000 Standards in 1987 and 
further remarkable developments have happened up to the 
latest release.  QMS with three tier architectural system 
development and its documentation developments gives 
good results for construction companies. With this guidance 
of  the paper the construction companies can march towards 
intellectual structure, dynamic system design, summative 
knowledge in process design approach and futuristic 
customer development, etc. This research explains the ways 
for construction companies to get ISO 9000 certification right 
from base level to certification level.  

Opportunity for Future Development
There are wide opportunities for future development after 

ISO QMS Certification. This is baseline standard give details 
about the end to end organizational activities. After this they 
may go for further specific quality improvement according to 
requirements. Some of  them are given below:

Table 3: Specific quality improvement

Improvement 
Tools

Details Application 
area

RCA Root cause analysis  Any problem 
solving area

FMEA Failure Mode Effect 
Analysis

Identification of  
Potential Failure 
MCode in the process.

New product 
design

Under process 
works

5S Sort, Set in order, 
Shine, Standardize 
and Sustain 

Identification 
and traceability 

6Sigma DMAIC- Define, 
measure, analyze, 
improve, Control

Reducing 
manufacturing 
defects

Lean It is the production 
method to reduce 
the time with in 
production system

Lean 
manufacturing 
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Limitations 
If  the ISO System is not followed properly and Audits are 

not conducted, the effectiveness and efficiency will be lost in 
the organization. 
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