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Abstract— Supply-chain management has been defined as the "design, planning, execution, control, and monitoring of supply
chain activities with the objective of creating net value, building a competitive infrastructure, leveraging worldwide logistics,
synchronizing supply with demand and measuring performance globally. Management of materials and information flows are
key strategic priorities for construction companies. A good performance in these areas can provide them with significant
benefits and allow the adding of greater value for clients. The market of the construction company is mostly local and highly
volatile. The long durability of the construction “product” contributes to the volatility. The product specification process before
the customer order arrives shows different degrees of specifications: engineer to order, modify to order, configure to order,
select a variant. A construction company only executes a small part of the project by its own personnel and capacity. This is a
way of risk spreading and risk mitigation and to compensate for an unstable market.

Keywords: Supply chain management, Construction industry, Project planning.

1 INTRODUCTION

World construction markets are at a tipping point already
with 52% of all construction activity in emerging markets
today. A recent report "Global Construction 2020",
Estimates that by 2025, India will be the third largest
global construction market after China and USA with
annual growth averaging 7.4%.This is expected to increase
to 63% by 2025, with China and India contributing most to
growth in emerging markets. Construction plays a key role
in economic development of a country. Construction of a
project requires design, and implementation of temporary
production systems that incorporate temporary flows of
physical resources (e.g., labor, materials, equipment, etc.)
and information for the on-time completion of project
milestones. These flows create 'supply systems' a supply
chain may contain one or more supply systems.

1.1 What is supply chain management?

The supply chain is a network of organizations involved,
from the supplier of the supplier until the client of the
client, on the different processes and activities that
produce value in the form of products and services for the
final client. Its major components are the suppliers’
network, the transformation unit and the clients’ network. .
It refers then to the coordination of the activities of all that
participate in the supply chain, to knowing the production
requirements with the purpose of satisfying the client, to
delivering of products of higher value and to reducing the
costs of the organization that apply these principles.
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Construction management presents a lack of integration
between  designers, vendors, main  contractors,
subcontractors, suppliers, site team and finally the client.
Integrated efforts are key aspects to improve performance,
not only to deliver better projects on/or before completion
time to the clients, but also to reduce waste and to promote
cost reduction throughout the supply chain (SC).SCM is a

very promising approach to successfully achieve
integration between internal and external suppliers,
designers, vendors, contractors, subcontractors and internal
and external clients. Many people are involved in the scm
process so as to run the cycle smoothly and in efficient
way the mainly responsible person of our clients,
suppliers, buyers, manufacturer, contractors, project
manager and so on to full fill the demand of work each
person is responsible in his own way.

1.2 Role of Supply Chain Management

1. Describe the characteristics of the site,
including site access /egress, storage  capacity
and arrangement by programmer, labour, hoists,
cranes etc
2. Use the description to produce daily, weekly
and long term movements plans
3. Understand procurement arrangements
4. Control materials in and out of site.
5. Plan and integrate with key contractors to meet
the needs of the planned programmer
and de-confliction of onsite space and time
where appropriate.
6. Assist in the evaluation of potential logistic
suppliers and appropriate delivery
management booking systems.
7. Be capable of managing sub-contractors to
deliver their package of goods or services
8. Variation control and early communication of
foreseeable change.

1.3 Need of Study

The aim of this research is to develop a framework for
the best practice of material supply Chain process
through the project phases that suits the local
construction industry in order to Help contractors to
have the right materials in the right quantities (at the
right place) at the Right moment at minimal cost so they
can improve their productivity, minimize losses and
Increase competitiveness.
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1.4 Research of objectives

1 To investigate the current practices of the SCM in the
local construction industry.

2. To figure out detail Questionnaire survey and study key
factors that may contribute in integrating the phases of
supply chain management.

3. To study the current supply chain by taking the case
study example and understand the process of supply
management.

4. To determine the important activities that form the
phases of Supply chain management.

5. To study the contractor/supplier relationship.

6. To identify the most occurred problems facing
contractors in the SCP through the project phases, to
diagnose the root causes of them and to develop possible
solutions for them.

7. To provide solution to uncertainties and risks inherent in
Supply chain management.

2 LITERATURE SURVEY

1) Ruben Vrijhoef,Lauri Koskela (2000) He stated that
supply chain management has four specific roles in
construction. Practical initiatives in each role to advance
the construction supply chain are analyzed. The present
status of construction supply chains is investigated by
means of case studies and a comparison with prior
research. Three main conclusions are drawn regarding the
present status. Firstly, even in normal situations the
construction supply chain has a large quantity of waste and
problems. Secondly, most of these are caused in another
stage of the construction supply chain than when detected.
Thirdly, waste and problems are largely caused by
obsolete, myopic control of the construction supply chain.
These results concur with the findings made on make-to-
order supply chains in general. Finally, the subjective and
objective limitations of the four roles are analyzed, this
being based on empirical findings and the generic theory
of supply chain management.

2) Trucker.etal (2001) He studied the construction
industry in general is highly fragmented with significant
negative impacts perceived low productivity, cost and time
overruns, conflicts and disputes, and resulting claims and
time-consuming litigation. They have been acknowledged
as the major causes of performance-related problems
facing the industry. The legacy of this high level of
fragmentation is that the project delivery process is
considered highly inefficient in comparison with other
industry sectors. The construction industry in general is
highly fragmented with significant negative impacts
perceived low productivity, cost and time overruns,
conflicts and disputes, and resulting claims and time-
consuming litigation. They have been acknowledged as the
major causes of performance-related problems facing the
industry. The legacy of this high level of fragmentation is
that the project delivery process is considered highly
inefficient in comparison with other industry sectors.

3) Alfredo serpell and Boris Heredia (2004) Has been
carried out the study with the general objective of
proposing a generic application methodology of supply
chain management (SCM) to the construction sector by
adapting the manufacturing SCM experience and
development to the particular characteristics of
construction. The main results of the survey and highlights
the problems and restrictions that exist in the local
construction supply chains as well as their main causes.
Also, a set of solutions is suggested to address the
identified problems and improve the supply chain
performance. By using the data obtained from the survey
and the knowledge available in the literature, the paper
proposes a framework for implementing the concepts and
principles of supply chain management in construction
companies and, in this way, to take advantage of the
benefits that SCM can provide. One of the principal
conclusions of the paper is that the application of SCM in
the local construction sector will require the introduction
of several changes in the way that participants of the
supply chain interact currently.

4) Perdomo (2004) Different authors define the concept of
materials management in different ways. However, all the
researchers point out that materials management is
extremely important for a successful project completion.
The basic idea behind materials management is that the
materials and/or equipment needed, in the quantities
needed, meeting the standards of quality specified, are
obtained at a reasonable cost and are available when
needed on the construction site. The process of materials
management should integrate purchasing, expediting, and
inventory control. A well-managed materials management
system can contribute to the cost effectiveness of a project.

5) Milakovich.el.al (2008) He stated that construction
industry has numerous problems because of its
complicated nature of operation. This industry is
comprised of a multitude of occupations, professions and
organizations. And this issue solved by the easy sap lap
theory method and this issue solved by the easy sap lap
theory method. This paper focuses more on relatively
unexplored categories, as they offer potential for further
exploration and research. Classification developed to show
supply chains and Flexible System in TQM context from a
wider perspective. Based on problem context as
classification and scope for future practice and research, an
evolutionary timeline has been prepared taking into
account all the relevant and seminal papers published in
the area of Flexible system, TQM and SCM. The
definition and scope of FS in the literature from Total
Quality Management to Supply Chain context
classification has been undertaken. The focus on TQM,
Flexible Systems and Supply Chains aspects has been
done in order to facilitate further study and research.

6) Er ic Zimmer.el.al (2008) He stated that Researchers
and construction professionals have adopted lean
manufacturing concepts and strategies in the development
of lean construction principles. Waste and inefficiency is

JETIR1905M37

| Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 214


http://www.jetir.org/

© 2019 JETIR May 2019, Volume 6, Issue 5

www.jetir.org (ISSN-2349-5162)

still evident throughout construction supply chains. A case
study was conducted to achieve this goal and investigate
applicability in the field. An assessment was done with a
local contractor already familiar with lean. Differences
between lean and non-lean fabricators and effects on
construction, effective staging of materials.

7) Rowlinson and Walker (2009) He observed and stated
that the construction industry is also characterized by its
non-standardization. Production processes are to some
extent different from each other. Hence, no universal
standard or specification can be applied to the product,
which leads to difficulties in quality assurance. Moreover,
excessive changes to the details of the design of a project
are typical throughout the construction process. They may
be the result of the lack of build ability of the design
produced or variations by the contractors for the sake of
speed and cost of production. Further added, quality is
often at risk because of the excessive changes. As a result
of the changes, delays in completion of the construction
project and claims by different parties to the project often
occur. Hence, the relationship between the parties tends to
be confrontational.

8) Schultzel and Unruh (2011) He described feasibility,
development, finance, concept development and review,
estimate, detailed engineering, procurement, construction
and start-up. The client, consultants, contractor and sub-
contractors of a construction project all have a role to play
in delivering a quality project. Failure of any of the parties
will seriously affect the quality of the final project.
Moreover, the parties have different objectives which keep
them apart. Research Project Supply Chain is one of the
most complex supply networks. The management of this
complex system has created new challenges for industry
managers and engineers. The optimization of supply chain
networks is, therefore, essential within the context of the
research projects. The aims of this paper are to design the
network of Supply Chain Management for research
projects in an lranian project-based organization. This
model integrates strategic decisions in the whole life cycle
for research projects using a mathematical approach. This
model is a guideline for managers in research projects that
will enable them to identify the strategic decisions of
PSCM in their own organizations in order to resolve and
improve them.

9) Fauzia Siddiqui & Abid Haleem (2014) He stated that
In the global market conditions, the integrated Flexible
Systems (FS) with Total Quality Management (TQM) and
Supply Chain Management (SCM) is a growing field of
interest for many a researchers and practitioners from the
last decades. In the present paper, the ongoing integration
process of aforesaid philosophies in flexible system, total
quality management and supply chain has been highlighted
through literature review. Many specific empirical studies
have been carried out, and categories such as types of
Flexibility and Total Quality Management have been
studied to a great depth in the past. This paper focuses
more on relatively unexplored categories, as they offer

potential for  further exploration and research.
Classification developed to show supply chains and
Flexible System in TQM context from a wider perspective.
Based on problem context as classification and scope for
future practice and research, an evolutionary timeline has
been prepared taking into account all the relevant and
seminal papers published in the area of Flexible system,
TQM and SCM. The definition and scope of FS in the
literature from Total Quality Management to Supply Chain
context classification has been undertaken. The focus on
TQM, Flexible Systems and Supply Chains aspects has
been done.

10) V.Charles Duraj and K sentamilselvan (2016) He
studied that construction is different from other industries
because of at least following three reasons one-a-kind
nature of projects, site production, and temporary
organization. In spite of above fact, many efforts have
been done to translate good practices from other industries
especially from manufacturing to the construction
industry. For last few decades, the researchers and people
within the construction industry have moved towards
different philosophies adopted in other industries in order
to make construction industry more effective and more
efficient. Supply Chain Management (SCM) is one of
them. The main driver behind the adoption of this
philosophy was the successes within other industry
sectors. SCM can be defined as network of different
organizations, linked upstream and downstream in a chain,
aiming to produce quality and value in the services and
products for the end consumers through integrated
processes and activities.

11) Mayur A. Kalane and Prof. P. S. Dange (2017) Supply
chain management (SCM) is a concept that has flourished
in manufacturing, originating from Just-In-Time (JIT)
production and logistics. SCM represents an autonomous
managerial concept, although still largely dominated by
logistics. SCM endeavors to observe the entire scope of
the supply chain. All issues are viewed and resolved in a
supply chain perspective; taking into account the
interdependency in the supply chain. SCM offers a
methodology to relieve the myopic control in the supply
chain that has been reinforcing waste and problems.
Construction supply chains are still full of waste and
problems caused by myopic control. Comparison of case
studies with prior research justifies that waste and
problems in construction supply chains are extensively
present and persistent, and due to interdependency largely
interrelated with causes in other stages of the supply chain.

12) Dr. Ghaith Al-Werikat (2017) He stated that CSC
consists of many groups, although the material and the
construction chains are the largest. Integrating the
construction and material chains helps in establishing more
collaboration, smoother information flow and more
efficient information sharing through the construction
chain which assists the decision making process. SCM in
the construction industry encounters many challenges
linked to poor logistics planning, lack of partnerships and
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strategic alliances with suppliers, resistance to change and
communication problems. In order to establish an efficient
integrated supply chain, clients, suppliers, contractors and
other parties in the supply chain need to establish long
term partnerships, form transparent communication
channels and benefit from each other‘s experience for the
greater good. The Jordanian industry should make
corrective actions to allow the efficient supply chain
integration to take place such as: early involvement of all
parties, education of project staff, fair payment, have
knowledge of the benefits of integration, be familiar with
and have an understanding of new contractual documents.
Should all parties within the supply chain be targeted,
including the main contractor, subcontractor and suppliers,
overall costs of construction would reduce. In addition,
early involvement of the subcontractor and supplier is as
necessary as early contractor involvement. This early
involvement of all parties would allow the exchange of
expertise which may help to reduce costs furthermore,
early involvement integration would enable suppliers to be
service providers as oppose to providers of products.

2.1 Problem statement

The purpose of incorporating the principles of SCM to
construction can be stated as: obtaining competitive and
comparative advantages through value generation, cost
reduction and the integration of all the parties that
intervene in project management and construction
processes, with the goal of satisfying both the internal and
the external clients. The construction supply chain is
affected by many problems as has been reported by several
authors. Most of these problems are not generated in the
conversion process but in the different interfaces that exist
within the supply chain. Some of the general problems are
as follows are Lack of coordination, collaboration and
commitment between suppliers and clients within the
supply chain. Design problems (many changes and
inconsistent information). Poor quality of materials and
components  with  deficient communication and
information transfer and inadequate management within
the supply chain, mainly poor planning and control.

3 METHODOLOGY

The research will be conducted in four major parts. The
stage one included identifying the research problem,
setting out the dissertation's aim and objectives and
developing the research plan. The second phase included
reviewing the literature related to supply chain
management and construction supply chain management.
In phase third developing a questionnaire to investigate the
factors that form the material supply chain process, the
criteria that contractors consider to select and suppliers,
the factors that could help in mitigating the risks and
uncertainties inherent in the material supply chain process,
the problems encountering the contractors through the
material supply chain process and the factors that may
contribute in integrating the phases of the material supply

chain process. Finally, conclusions of research and
recommendations will be drafted.

Topic selection

L 2

Research Paper survey

! |

Problem Statement

L
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Conclusion &
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Flow
Diagram of work process

Based on literature paper the questionnaire survey was
design. Data was collected from the reputed firms and
local contractors. The questionnaire design composed of
six sections to accomplish the aim of the research,

1. The first section contained information about
Companies Profiles.

2. The second section contained Current Practices of
Material Supply Chain Process and the important activities
that form it.

3. The third section about the Contractor / Supplier
Relationship.

4. The fourth section what Impact of the Policies on the
Materials Supply Chain Process and the concepts that may
lessen the risks and uncertainties that inherent in the
construction setting and the impact of industry.

5. The fifth section about the Identification of the Most
Occurred Problems Encountering the Contractors through
the Supply Chain Process.

6. The sixth section was about the Key Factors
Contributing in Integrating the Supply Chain Process.

Data Measurement For assessing the questionnaire factors,
we required to rate these factors on a 5-point Likert scale
as follows.The usage degree of the items of the SCP
through the project's phases by scores 1 to 5, where "1"
represents Never and "5" represents Always. The
importance degree of the items of the SCP through the
project's phases by scores 1 to 5, where "1" represents the
Little Importance and "5" represents the Very Important.
The impact of policies on the SCP by scores 1 to 5, where
"1" represents the No impact and "5" represents the Very
High Impact. The most occurred problems through the
projects phases of the SCP by scores 1 to 5, where "1"
represents the Never and "5" represents the Always. The
key factors that contribute in integrating the project's
phases of the MSCP through by scores 1 to 5, where "1"
represents the Little Importance and "5" represents the
Very Important.
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To determine the relative ranking of the factors, these
scores were then transformed to
1. Relative Important formula

Iw  5ns+4n,+3n3+2n, +1ny
AN 5N

Where w is the weighting given to each factor by the
respondent, ranging from 1 to 5. For example, n1 =
number of respondents for Little Important, n2 = number
of respondents for Some Important, n3 = number of
respondents for Quite Important, n4 = number of
respondents for Important, n5 = number of respondents for
Very Important). A is the highest weight (i.e. 5 in the
study) and N is the total number of respondents. The
relative importance index ranges from 0 tol.

4 DATA COLLECTION

The companies surveyed and shortlisted are given below.
Basic demand of supply chain management is studied. The
survey was done across the metro cities Pune and Nasik.
Sr.no Name of Organization

Utkarsha Group, Pune

GSR Group Construction, Nasik
Ashoka Buildcon limited, Nasik
Sakhre construction, Nasik
Kolte patil group, Pune

Alkshay engineers consultant and
services, Nasik

| La| | W D

Table no 1 list of companies surveyed
To understand there supply chain management scheme and
what are problem they faced and possible outcomes are
discussed so as to make the project duly timely complete
and cost effective also.

4.1 Current Practices of Material Supply Chain Process
and the Important Factors that Form it

The main objectives of this section is to study the current
practices of the construction Material supply chain
practices in the Construction Industry as well as the
important factors that are appropriate for the same
industry. This section contains six phases of the supply
chain process which are: the bidding phase, the sourcing
phase, the procurement phase, the construction phase, the
post construction phase and the assessment and evaluation
phase. The items of the materials supply chain process
used in this study are derived mainly From the material
supply chain process that developed by Perdomo (2004)
based on various discussions and interviews with the
office and site personnel from the electrical contracting.

4.2 Case study

The purpose of example will boast the concept of frame
development of scm and it will help to overcome the
problem encounter by the current site and reduce the cost
and save time also. The company name is Utkarsh Group
since 2009 they are working on the various residential and
commercial projects in pune specialized sector is building
sector. The firm as very good work profile and executed

more than 17 projects in last five years. The basic flow
chart of the supply chain management is as follows.

PROCUREMENT PHASE

Documentation of land and Certify the project from
banks and other legal agency

|

Material list and description

|

Pre-qualify the supplier and right material

SOURCING PHASE
Old material supplier list and short listed

|

Require quantity from the short listed vendor

J

Negotiate process and condition with supplier

CONSTRUCTION PHASE

Material order by procurement phase

J

Deliver material to site location

|

Start the execution work of site under supervision

POST CONSTRUCTION AND EXECUTION OF PROJECT

Project Completed

|

Return the surplus material to another location

Flow chart represents the Scm of case study
5 DATA ANALYSIS

The chapter illustrates and discusses the characteristics of
the study of current construction supply chain
management, the important factors that form the MSCP
that are appropriate for the construction industry,
contactor-supplier relationship, the impact of policy on the
MSCP, some concepts that mitigate the uncertainties and
risks in the construction industry, the most occurred
problems facing contractors through the MSCP and the
factors that may contribute to integrate the phases of the
SCP.

5.1 Bidding Phase

The materials management process starts from the time
that the contractor receives the drawings and
specifications.
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Usage Diegree Importance Degree

[tens | Materil Supply Chan Process

No Mean | Relafive | Rk | Mem | Relatve | Rank
indes indes
1| [dentfving teneeded materialsforech 470 {040 |3 [478 095 |3
e onee you reeive the projeets davings
and peetfeations
? | Estimetingthe quanttyof theneeded 430 10800 14 466 000 |4
materalsper each e

3| Definngany secial equrenntsndr (408 (0816 |8 440 (080 |7
speetel maerals to bensed m the project
4 | Identfyimg the locel avallemeterisor (380 (0760 |10 (410 (0820 |10
localy mamfictured matilsand the
material that ar needed to be imported
§ | Usiugsoftware ackages o computer 48 (0856 |7 (448 (085 |6
applications such 2 Microsoft Exeel for
preparng the esimate

§ | Iovolving the projeet manager or 400 10980 |2 4 |0% |2
consructon eam i the stimation process
inorder o prepare realisic esimate
7| Establishimopricesdasbase forthematerils (390 (0780 10 410 080 |9
from the previousruplemented projects m
orter o be used for preparng the strate
forthe fufure rojects

§ | Dependmgonthepriossofsppliesand | 332 | 000 |10 {336 (0712 |10
e son preparing the proeet
gilimate

0 | Varfyme theprices sed mibeestimateprior | 498 | 0995 |1 4% | 0502 |1

fo subrmitting the bid

3 |Puchasingthematerialsfrom 424 (0848 |5 422|084 |5
suppliers that you worked with
ot

previous projects

4 |Requestingquotationsfrem | 486 (0972 |1 |48 (0964 |1
different suppliets in arderto get
teasotiable good ptices

5| Selectingthe winnersupplier (390 {0780 |6 | 398 |0796 |7
based onlowest prices

§ | Considering supplierswith higher
prices butthat will provide befter
servicesorthathavearecordto
supplytheright materials n the
quantities needed at the times

ey

26 0652 |7 416 |0832 |6

specified

T | Nepofiatingtheprices directly 466 {0932 |3 474 0948 |3
with the supplers
Total 433 | 0.866 449 10897

Table no 3 Sourcing Phase
5.3 Material Procurement Phase

This section contains 9 items that form the procurement
phase of the SCP. The Respondents were asked about their
usage degree for these items and the importance Degree

from their point of view.
10 | Scheduling ameeting that mcludes the 410 {0820 |8 416 10832 |8 Mean REI&flVE Rﬂ.[ll& Ve REI&flVE Rank
project manager and the construction team to ‘ ‘
re-estimate the project quantities once you index index
win the bid e b
11 | Generating a preliminary material requisition | 4.31 | 0.861 | 6 457 0914 |5 l Obtammgacopythe 00806 8036 T
schedle, specifying mateialtypes, quantity maferial requistion
needed, dates, when the material should be 0w
delivered and any additional information SChEd}ﬂE: spemfymg ‘
neede fo clarificaton material fypes quantly
1 R 44
Tote 10 |08 13 |08 aeedad gt vienthe
- material should b defivered
Table no 2 Bidding Phase ‘
The above the figure shows their degree for various items that prere it
and the importance degree from their point of view. personelsuchschedule
5.2 Sourcing (Vendor Selection) Phase prepared by the s staffon
The respondents were asked about their usage degree for {he construction phase)
these items and the importance degree from their point of ) [ Verfyngtheavilaiityof [426  [0852 {5 [460 [0920 |6
VIEW. request materialsin your
Ttem | Material Supply ChainProcess | Usage Degree Importance Degree StOCkaEfOI’EIEQLUESﬁﬂgﬂﬂy
No : ;
Mean | Relative | Rank | Mean | Relative | Rank materlalsfromsupphers
index index 3 |Requestogasubmital |48 098 |1 488 0976 |2
1 Pre-qualifythe suppliersand 462 10924 |4 468 0936 |4 .
manufacturers and keepinga list (materlal Sﬂmple) fromthe
of reputable ones in order to SUPPHEI ormanufacturer
obtain quotations from them o
2| Verifyingthatthesupplieris | 476 {0952 |2 [480 [0960 |2 andappmvmgltbythe
capable ofdeliveringthe right : : :
mateils ype,qualfty and Engmeerpnortomatmals
quantity) when needed(i.e. at dglivew
dates specified) :
JETIR1905M37 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 218


http://www.jetir.org/

© 2019 JETIR May 2019, Volume 6, Issue 5

www.jetir.org (ISSN-2349-5162)

.

30 {090

[y

4| lssvingpurctase oderfo 478 (08356 |3

the winnersuppier (Setng
anageenet) inorderto
organizetheeltonship
betweenthe

contractorand the supplier
5 | Requestng mateids
diretlybythe fied
persone!

6 | Ordering 100%ofthe

estimated iterms quatties at
once

T | Orderingthe estimated item
quantitiesas perthe wotk
progress on fhesite

§ | Speeifyingto the supplier
the release datesat which
the materialis needed

supplierandthe exart

Iocationof materials

deliveryto avoid materials
rehandli

9 |Followingupthe status of
the ordered materialsto
make sure thatthe delivered
materials complywith the
specifications,

inthe quarfifies needed and
within the timeframe

specified

Total

[

04818 |24 (048 |9

[

Ao 040 |7 0600 |8

.

30010900 |3 470 (0940 |5

ey

440888 |4 476 0952 |4

0951

[

49 (0992 |1

404 10808 430 {0360

Table

no 4 Material Procurement Phase
5.4 Construction Phase

This section contains 8 items that form the construction
phase of the MSCP. The respondents were asked about
their usage degree for these items and the importance

Generafngamatenal requiton
fom

inwihiehthe matenal descrption,
quanftsneeded, dateswhenthe
maferalsare needed an e
delivery

loeatons

42

(84

)

448 | 0.8%

4

Verifying the matenal received
agaits
the quantty edered

=

bl

0980

4941 0.988

—

Inspectngthe delvered materidls
fo
make surethat i meefs he
specifcatos

48

0964

[

4940988

—

Recording any problemsin he
delvered materdls

=

08

0816

460 0920

§ | Keepingatrackrecord ofthe
stupplied materfals, remaining
balanee andthe

installed materials

1M

0.768

436

0872 |7

Total

437

0873

461

0922

Table

no 5 Construction Phase

5.5 Post Construction Phase

Reducing the surplus materials to the minimum is one of
the fundamental concepts of the Supply chain management
in the construction industry that related to the quantity
attribute. The respondents were asked to select the
scenario/s that they encountered and the percentage of

degree from their point of view.

Ttem | Material Supply Chain Process | Usage Degree Tmportance Degree
No
Mean | Relative | Rank | Mean | Relative | Rank
index index
1 | Determiningthe quantitiesofthe | 4.66 | 0932 478 10956 |2
needed materials per each item
2 |Determimingdatesinwhichthe | 4.14 |0.828 43810876 |6
materials per eachitem are needed
tobe
available
3 |Determine theexactmaterials | 426 | 0852 440 10880 |3
delivery
location per each item

occurrence.
TemNo | Materal Supply Chain Process Ranks Yo
oecutece

! Stormg the suplns meerielso beused m e ] 303
Jrojets

) Returing back e suplus materal o he | 469
supplisswithoutpenlty

3 Refoming bact e splus materls o fhe § 168
suppliers itk penaly

§ Sellng the s matealto ather conractors ] )

; Secaping e oyl el 4 14 Table

no 6 Post Construction Phase

These results indicate that the suppliers are very flexible
and the contractors may keep some kind of good
relationships with them. Keeping good relationships with
the suppliers is very important for achieving integration
between them the result also shows that of the surplus
materials are stored on the contractors' warehouses.
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5.5 Evaluation Phase

Tem | Supply Chain Process Usage Degree Importance Degree
No
Mean| Relative | Rank| Mean | Relative | Rank
index index
1 Conductinga comprehensive | 3.42 | 0.684 444 10888

assessment for the supply chain
process through the mentioned
phases to avoid the mistakes and
developthis process in the future
projects

Table no 7 Evaluation phase

5.6 Problems Encountering Contractors through the
Material Supply Chain Process

Understanding the existing problems is an absolute
necessity for resolving them effectively. Many problems
may be encountering the contractors during the phases of
the supply chain process that hamper achieving the main
objectives of the supply chain management. This section
aims to determine the most occurred problems
encountering the contractors during the material supply
chain process through the five phases which are: the
bidding phase, the sourcing phase, the procurement phase,
the construction phase, the post construction phase. The
section also aims at studying the root causes of these
problems and then developing possible solutions for them
in order to make the application of SCP goes smoothly
without interruption.

5.6.1 Bidding Phase

The respondents were given 5 problems that may face
contractors in the bidding phase and they were asked to
mark each question as always, often, sometimes, seldom
and never.

No Problems Degree of Occurrence
Relative
Mean index
Rank
1 Lack of communication between the parties 352 0.704 1
involved
2| Ambiguities between plans and 18 0.636 2
specifications
3 | Nota good definiion of whatis wanted from | 3.14 0.628 3
the owner and suppliers
4 | Incomplete drawings and details are missing 31 0.620 4
5 | Using specifications different from those 246 0.492 5
commeonly used
Total 31 0.620

5.6.2 Sourcing (Vendor Selection) Phase

The respondents were given 3 problems that may face
contractors in the sourcing phase and they were asked to
mark each question as always, often, sometimes, seldom
and never.

No Problems Degree of Occurrence
Relafive | Raak
Mean | index

] neomplete proposals by thesupplers Suppliersddnat | 30 064 1
inchnde al the doruments withth proposel)
Having foo many suppliessnd domothave nformation. | 284 0.568 !

(=1

shot fhem
] T spent nvestigeting non-qualifed supplies Al 0300 ]
4 Tutd W 0

Table no 8 Sourcing phase
5.6.3 Material Procurement

The respondents were given 7 problems that may face
contractors in the procurement phase and they were asked
to mark each question as always, often, sometimes, seldom
and never.

A Priblns
Degree of Occurrence
Ve | Meatve | Rak
il
|| Poorcommumciion e e s o
valved
L |Unavalabityof requred e o
b | conetof submitals by he spple [
& | Late appnovl of ubmital b e Speisr ] 066 |
Fugneer
P |Lieubmtstytecomcorobeagoved | 308 | 0616 | S
bythe SuperisorEngner Submitlze
motsubmited a laned)
6 | Thecontacorsetsdelvery dete tatae % | 06|
inapossibletomeztby the supplies
T | The commactor does notcommmunicat exactly 26|07
whatls wanted tosupplies
Totdl 448 | 8%

Table no 9 Material Procurement
To overcome this problem contractors should pre-qualify
the suppliers, obtain quotations from reputable suppliers
and whom they worked with on previous projects.
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5.6.4 Construction Phase

The respondents were given 9 problems that may face
contractors in the construction phase and they were asked
to mark each question as always, often, sometimes, seldom
and never.

\( Problens
Deareeof ccurrence
Ve | Relve | Rk
il

I | Late e M donotamvesscetled) | 420 | 084 | ]
D Tecevesimndsdomoomlywhde | 33 | 064 | ]
requed it

§ | Poorcommunicon ettt ol
b | Do Mot e dmagetlebandinger | 270 | 0347 | 4
byt condion
i | Redmdmgofmeerds Mabmabhavebemovd | 13 | 0S| S
Tomoneplaeto o e beng sl
b | Songeofmatnds-somge welmied ol | 24| 046 | 6
oy e g g

1| Reoevmg hanmgand sovgeof e msed W7
il

b | Losofmebra R

0| Tefof el g
T 39 m

Table no 10 Construction phase

To solve the problems of late deliveries and delivering
materials do not comply with the required specifications,
the contractors have to do the following: In the sourcing
phase, they should pre-qualify the suppliers and should
make sure that they are capable of delivering the right
material in the right quantities in the time specified. They
should not select the supplier based on the lowest prices
but should consider the supplier with higher prices but
who provide better services in accordance.

5.6.5 Post-Construction (Surplus materials) Phase

The respondents were given 4 problems that may face
contractors in the post construction phase and they were
asked to mark each question as always, often, sometimes,
seldom and never.

N Problems
Degree of Occurrence
Mewn | Relative | Rank
ndex
I | Salvage lossesforthe surphus maferias M)l
L | Nopossiiliythatthesuphsmateriabtobe | 238 | 0476 ) D
tefurnedto the supplier
3| Nostorage orthe surplus matenal 6 | 042 | 3
4| Charging penaltiesby the suppliers forthe 10 | 030 | 4
refurned
maferias
Tote 201 044

Table no 11 Post construction phase

5.7 Key Factors Contributing in Integrating Construction
Supply Chain

Integration among the key members of the project
participants: owner, main contractor, subcontractors and
suppliers and also integration of the project phases will
contribute in making the SCP through the project phases.
The respondents were asked to mark each factor as very
important, important, quite important, some important and
little important.

N0 |FACTOR Ve (Relfive | Rank
ey
|| Thedsim tamsholdbe epndesucht | 266 | 03 | 8
to ncudescontrctrs, seonmacors nd

it spples
Ui deagn costuctamagmenthemente| 260 | 0360 | 0
contractrand e
) |Enteong apamersip elatosti i W o8
suyples and ubconmactorsbesedon

commimen oveexendedeme penod ol

[
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information sharing, trust, opemness, dedication
o common goals

4 | Understanding the clientneeds and objectives 48 0963 1
by the contractor, subcontractars and suppliers
and commiting for these needs and objectives
5| Executing the projects activiies by the 336 0672 9
contractors own sources (Not sourcing all the
projectto subcontractors)

§ | Negotiating contracts with the suppliers and 43 0864 4
subcontractors rather than using competitive

tendering
7 | The participation of the designers should not 40 0840 5
end atthe design phase but continues during

construction phase
8 | Establishing aprotoco] for dealing effectively i 0348
with disputes and problems that may arise
among the project partcipants during the course
of project implementation

[

9 | Conducting workshop for suppliers and 3.16 0632 10
subcontractors to discussthe quality,
imnovation, health and safety

issugs

10 | Aliguing the system and procedures of your 404 0808 6
own company with that of the client, suppliers
and subcontractors

11 | Establishing a system between the project 438 0916 3

participants for communication and project
information sharing in timely and accurate
manner

12 | Using Web Based system forinformation access |~ 3.36 0 7
and exchange between the project participants
thatinclude memos, request for infomation,

transmittal, site mstruction, etc.

Total 38 0.766

Table no 12 Integrating Construction Supply Chain

One of the advantages of the design construct arrangement
is integrating the design phase with the construction phase
and minimizing the adversarial relationship inherent in the
traditional arrangement.
6 RESULTS AND DISCUSSION

The main aim of this framework is to enable contractors to
deliver the right materials, in the right quantity, in the right
time with minimal cost through controlling the material
supply chain through the project phases. The graphical
representation is made to showcase the scm frame in
which all above parameter can be achieved. The belows
figure will show the details of each phase of scm to have
better results in bidding phase, construction phase,
sourcing phase , procuring phase and post construction
phase and prosibble problem which occurred during the
process is also taken into consideration and and possible
outcome over it is made so as to make the process smooth
and easy and ultimately the economy will made inn
project.
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Fig.no 6 procurement phase
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Fig.no 7 Construction phase
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Fig.no 8 Post construction and Evaluation of project

7 CONCLUSIONS

Construction industry has been characterized with
fragmentation and poor communication and
coordination among the project participants.
Efficient supply chain process is crucial for the
success of any construction project and can be the
deciding factor between a successful project and a
project full of delays and claims. Studying the current
practices of the SCP and the important factors that
constitute it. It has been concluded that SCP
comprises six phases which are bidding phase,
sourcing phase, procurement phase, construction
phase and evaluation phase. Each phase contains a
set of activities that should be viewed as integrated
activities rather than only a series of individual
activities. A graphical representation for the SCP.
Studying contractor/supplier relationship. It has been
found that the contractor/supplier relationship is
based on project by project basis. Most of the
contractors do not form long term agreement or
partnership with the suppliers. Competitive pricing is
the most important criteria adopted for selection of
the suppliers and it is primarily based on the lowest
price. Contractors are obscured by price and have
generally overlooked the bigger picture of the total
costs. Selection of supplier based on long term
agreement or relationship is one of the fundamentals
of SCP concept. Furthermore, contractors prefer to
send a letter of complaint in case suppliers deliver wrong
materials or make late deliveries, and they do not prefer
imposing penalty charges. It has been found the most
occurred problems encountering the contractors were.
Bidding Phase

1. Lack of communication between the parties involved

2. Ambiguities between plans and specifications.

3. Incomplete drawings and details are missing.

Sourcing Phase

1. Incomplete proposals (Suppliers did not include all the
documents with the proposal.

Procurement Phase

1. Poor communication between the parties involved

2. Unavailability of required material.

3. Incorrect of submittals by the suppliers.

Construction Phase

1. Late deliveries (Materials do not arrive as scheduled).

2. The delivered materials do not comply with the required
specifications.

3. Poor communication between the parties involved.

SCP other than where they are detected. The root causes of
the most occurred problems are found in previous activity
executed by a prior actor. Determining the key factors that
may contribute in integrating the project phases of SCP. It
has been found that the most factors that contribute in
integrating the project phases of the SCP are:
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1. Understanding the client needs and objectives by the
contractor, subcontractors and suppliers and committing
for these needs and objectives.

2. Establishing a protocol for dealing effectively with
disputes and problems that may arise between the project
participants during the course of project implementation.

3. Establishing a system between the project participants
for communication and share project information in timely
and accurate manner.

4. Negotiating contracts with the suppliers and
subcontractors rather than using competitive tendering.
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