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Convener’s Message 

On behalf of the organizing committee, I welcome you to the 2nd International Conference on 

Construction, Real Estate, Infrastructure and Project (CRIP) Management (ICCRIP 2017) during 

November 10–11, 2017 at National Institute of Construction Management and Research 

(NICMAR), Pune, India. The conference brings together Academicians, Researchers, Industry 

Practioners and Engineering/Architecture/Planning students with the aim to stimulate research and 

discussions across the broad spectrum of CRIP management. 

We have received papers from eminent academicians, practitioners and students from India and 

abroad. The papers selected for presentation in this conference have gone through the ‘Blind 

Review Process’ and we are sure the selected papers will add an intellectual stimulus across a broad 

range of CRIP sector issues around the globe. The inaugural address shall be delivered by the chief 

guest, the guests of honor and the chief patron. There are plenary addresses by the keynote speakers. 

At the end of 2nd day of ICCRIP – 2017, there will be a valedictory address by leading experts 

from the industry and eminent academicians. It is our belief that ICCRIP – 2017 will serve as a 

good forum for enhancing skills, furthering the cause of research & publications in the CRIP 

domain and networking among the leaders from industry, educational institutions and the various 

participants. 

The conference theme is divided into five categories namely: Category 1: Research Paper on 

Construction, Real Estate, Infrastructure and Project (CRIP) Management; Category 2: Industry 

Outlook / Practice Presentations; Category 3: Engineering / Architecture Students’ Project / Thesis 

Work; Category 4: Poster Presentations; Category 5: Workshop on Construction, Real Estate, 

Infrastructure and Project (CRIP) Management. 

I hope like our previous international conference, ICCRIP – 2016, this conference will also achieve 

its objectives and make a valuable contribution to the CRIP sectors. 

 

 

 

Dr. Jonardan Koner 

Professor and Dean – Admissions, Research & Publications, 

NICMAR 
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Application of Rammed Stone Column in Ship Side Launching Jetty  

C. S. Gokhale
 

Professor and Dean-School of Construction Management, National Institute of Construction Management and 

Research, Pune 

Email: cgokhale@nicmar.ac.in 

Abstract 

Launching of ship is one of the most important operations in the entire ship construction process. 

Newly constructed ships are launched by various methods such as longitudinal launching systems, 

vertical launching system and side launching system.  Due to space constraints and various other 

reasons and associated advantages; the use of side launching is becoming increasingly popular.  The 

state of Goa has a large number of small and medium shipyards. Majority of such shipyards are 

located along rivers. As the shipyards are located on river banks close to the sea, the soil 

encountered is normally marine clay which is not competent to safely carry large loads. For such 

large infrastructural projects, the role of ground improvement has gathered immense 

importance. The use of rammed stone column as a ground improvement technique is of recent 

origin. The method is generally adopted in clayey soils. Initially, its use was restricted to oil 

tank foundations. However in the last 10 years, it is being increasingly used for various other 

structures also. This paper discusses the application of rammed stone column to support ship side 

launching beams and keel beam. The jetty under consideration is for side launching for flat bottom 

vessels having dimensions up to 90 m x 14 m and weighing up to 2000 tonnes located on the banks 

of the river Zuari in the state of Goa.  

Keywords: Shipyard; Jetty; Side Launching; Rammed Stone Column; Side Launching Beam  

 

 

Converting Nirmalaya Waste into Manure 

Sourabh Porwal 

Student, REUIM, National Institute of Construction Management and Research, Pune 

Email: srbhporwal@outlook.com  

Abstract 

With the commencement of this project, treatment of Nirmalaya waste is effectively possible which 

can reduce pollution from the environment. It can prove to be an asset by recycling/reusing into 

manure and further be used for agriculture operations. By adopting the methods used in the project, 

one can lessen the burden of waste on environment and increase the consumption of natural organic 

resources instead of other chemical fertilizers harming the environment. In recent years, treatment of 

waste is the biggest challenge to be solved. With the increase in population, such problems also 

increase on a large scale. Dumping of this waste does not provide an environment-friendly solution. 
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Hence, there is a strong need to recycle this waste. Recycling of waste into organic manure 

contributes to economy. Presently, a large amount of Nirmalaya waste generated from temples is 

dumped into rivers, dumping grounds, and anywhere, which pollutes the surrounding environment. 

Bioculum method and Natural method adopted in this project provide a cost effective solution for the 

treatment of waste. With the bioculum method, the waste can be converted into manure in 30 to 35 

days, while with the use of natural technique, it takes around three months. In bioculum method, 

powder is sprayed over the heap of waste and the required amount of moisture is added. The heap is 

turned every week for proper preparation and compost will be ready in 30 to 35 days. In natural 

process, a masonry pit is constructed with alternate gaping after every layer for the purpose of 

aeration. The waste is dumped into the ground and the compost is ready in around 90 days. It was 

concluded that both the methods successfully produced manure and effectively led to the reduction 

of waste from the environment and had a positive impact on economic production of manure. 

Keywords:  Recycling; Bioculum Method; Natural Method; Organic Manure; Waste Reduction; 

Cost Effective Solution 

 

Evaluation of Quality Assessment Framework in Indian Building Construction 

Projects 
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1
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2
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1
PhD Research Scholar, BTCM Division, Department of Civil Engineering, Indian Institute of Technology, 
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3
Professor, BTCM Division, Department of Civil Engineering, Indian Institute of Technology, Madras, 

Chennai 
4
Associate Professor, Civil and Construction Engineering, Swinburne University of Technology, 

Melbourne, Australia 

Email: marimuthukan@gmail.com 

Abstract 
Quality is one of the most important parameters for project performance evaluation. It is not 

considered as important as time and cost in practice, which results in a half-hearted attempt to 

achieve quality at project sites. However, during the operational and maintenance period, the facility 

may deteriorate faster than expected if it is not planned and executed well. Achieving high project 

performance in time, cost and quality all together is a complicated process. However, it is an 

essential facet of today's competitive project environment. Quality is often evaluated in a subjective 

manner and assessment varies from person to person. Because of this reason, the stakeholders 

usually take advantage on the parameters of quality. The purpose of this study is two-fold: (1) 

identify the critical factors influencing quality performances, and (2) check the applicability of an 

mailto:marimuthukan@gmail.com
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existing quality assessment framework- Construction Quality Assessment System (CONQUAS) for 

building construction projects in India. An E-mail based online questionnaire survey was conducted 

to rank the critical factors influencing quality performances using three indices, i.e., relative 

importance index, frequency index, and severity index. The top seven critical factors identified are: 

(1) project supervision, (2) site inspection and testing, (3) PM competency, (4) clear objectives/ 

stakeholder focus, (5) teamwork, (6) quality culture, and (7) project planning and scheduling process. 

Cronbach's alpha value was greater than 0.7, which indicated the high reliability of the data. 

Spearman's rank correlation coefficient was 0.811 between the factors of project supervision, and site 

inspection and testing. The independent sample t-test indicated that there existed a significant 

difference in the mean values of structural, architectural, and mechanical & electrical building 

components between the Indian context and CONQUAS model, t=6.284 > 1.9771 (critical value), 

p<0.05. Mann-Whitney U test also indicated that there was a significant difference in the building 

components across the group. The implication of this study would help in building the common 

ground for quality assessments among the stakeholders by adopting existing models. 

Keywords: Building Construction; CONQUAS; Quality; Quality Assessment; Quality Management 

 

Factors Responsible for Delay in Different Types of 

Construction Projects 

Satyam V Shinde 

Student, U.G., Civil Department, Pimpri-Chinchwad College of Engineering and Research 

Ravet, Pune 

Email: satyamshinde5@gmail.com 

Abstract 
The developing countries like India have more focus on infrastructure development and civil 

construction projects which is major contributor to the national economy. Delay in construction 

projects causes cost overrun which affects the country in terms of loss of revenue. In this study, we 

analyse the factors which cause the delay in different types of construction projects. The responsible 

factors are analysed from different types of references and general discussions. The projects are 

mainly classified into public and private. This analysis helps us in planning and scheduling as well as 

reducing delay. From the analysis, some recommendations are made for reduction in delay.  

Keywords: National Economy; Delay; Overrun; Projects; Reduction 
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Internet of Things for Construction Industry in India 

Vishal Sale
1
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3
 and Vybhav M

4
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Student, National Institute of Construction Management and Research, Pune 

3
Assistant Professor, National Institute of Construction Management and Research, Pune 

Email: sameerjain@nicmar.ac.in 

Abstract 

Internet of Things (IoT) is bringing smartness in the routine life. It has also changed the typical work 

culture of industries, commercial services along with social and behavioural patterns of the society. It 

has contributed to the overall comfort and wellbeing of the society by organising the processes, 

methods, and reducing the scope of human error. This study shows how to reduce the human effort 

and bring in the necessary automation in construction industry to track various on-site activities and 

enhance productivity on the construction site. 

Keywords: Internet of things; Construction; Automation 

 

From Minimum to Zero – A Sustainable Transition in Formwork Management 

Murali Jagannathan 

Assistant Professor, School of Construction Management, National Institute of Construction Management and 

Research, Pune 

Email: mjagannathan@nicmar.ac.in 

Abstract 

The construction sector is fraught with materials that have adverse effects on sustainability in almost 

all major stages of its lifecycle viz., its sourcing, usage and disposal. In construction, the three such 

main raw materials that form the backbone are cement (concrete), wood (formwork) and steel 

(structural and reinforcement steel). Fortunately, there are sustained efforts to make concrete 

production and disposal more sustainable. Though steel production may not be environment-friendly, 

its usage and disposal does not create any major wastage or disposal issues. Formwork in the form of 

timber or plywood, on the other hand, is a material that is not consumed in the process of 

construction, thereby ultimately resulting in a near 100% wastage upon its complete usage. The 

paper adopts the Waste Hierarchy (WHP) framework for analyzing the various alternatives available 

in order to make the formwork activity sustainable. Under this framework, the paper reviews the 

existing formwork practices that can best replace the traditional wood and timber based formwork 

systems.  It was observed that the 3D printing technology has the potential to completely eliminate 

the usage of formwork and could be the best alternative to the conventional formwork systems. The 

author opines that the analysis of the formwork systems from the sustainability point of view under 

an accepted framework (WHP) is the main contribution to the body of knowledge. 

Keywords: Formwork; Sustainable; Waste; Wood; Timber 
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Abstract 

One of the major reasons for the construction sector to continue to be an unorganized sector is the 

sustained dependency on labour force in spite of recent advancement in building science and 

technology. There is a widespread belief that being a labour oriented industry makes construction 

less productive and hence costlier. Gone are the days when construction firms could hire workmen at 

competent rates which justified their reluctance to embrace technology. The need of the hour is to 

manage construction execution with a minimum skeletal labour force and with an increased 

dependency on productivity enhancing equipment/techniques that are both cost effective and user 

friendly. The paper first identifies the factors that need to be evaluated in order to determine the 

acceptability of the alternate method and/or technique. The most labour intensive activities in the 

construction sector are then listed down and an alternate technique/method is mapped against the 

labour intensive activity. This is done through an extensive survey of available literature and 

informal discussions with the stakeholders. The acceptability of this technique (and hence the 

opportunities and barriers in its use) is then evaluated as per the factors identified initially. 

Keywords: Technology; Alternate; Labour; Productivity; Time 
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Abstract 

While more than 20% of the Indian population is below the poverty line and struggling to meet the 

day to day food requirements, annual food wastage is to the tune of about 67 million tons. Food is 

wasted at all stages from production to final retail distribution. Every year the government is 

spending money in terms of several crores in order to increase the production so that the entire nation 

can be fed. Public Private Partnerships (PPPs) which is lauded for its innovative approach has led to 

a revolution in the infrastructure sector in India. While India is not new to private participation in this 

sector, the focus is more on food production enhancement rather than wastage reduction and 

mailto:mjagannathan@nicmar.ac.in


6 

 

innovative storage. This paper explores the current status of PPP implementation in the storage and 

distribution stage of the food and agriculture sector. The current extent of PPP penetration and the 

future sectors wherein PPP implementation may be beneficial and possible limitations for the same is 

explored in the Indian context. The paper concludes by identifying the key areas to be focused for a 

sustained growth in wastage reduction through PPP implementation. 

Keywords: PPP; Wastage; Storage; Food; Warehouse 
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Abstract 

The construction industry plays a major role within any economy. It influences as well as is 

influenced by the nation‟s gross domestic product. However, the construction industry is commonly 

characterized as a backward industry, one that fails to innovate in comparison to other sectors. Waste 

generating activities for each work centre were identified and different analysis tools were used to 

reveal the root cause for each issue. A future Value Stream Mapping (VSM) was then proposed to 

serve as a guide for future lean activities. The implementation of VSM as a lean tool to the 

construction site differs greatly from manufacturing organization. Further, researchers have identified 

correlation between the lean theory and its practices in the construction sector. The applicability of 

the adopted VSM methodology was studied in a granite factory which has a production capacity of 

850 sq. ft of granite slabs per day. With the help of the conducted study and cost analysis it was 

observed that if VSM is being applied to the granite factory then the owner can save INR 0.5 per sq. 

ft. of granite slabs produced and hence around INR 1.332 lakhs per annum. A detailed value stream 

mapping procedure for the factory has been developed and validated within this case study. This 

study contributes to a better understanding of the applicability and potential benefits of VSM tool in 

terms of cost benefits and quality improvements. 

Keywords: Lean Construction; Value Stream Mapping; Wastages in Granite Factory; Waste 

Reduction; Cost Analysis 
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Abstract 

Quality is one of the key elements that contribute to the success of the stakeholders in the real estate 

sector. Based on the observation every non-conformance issue that hampers the project leads to 

errors which becomes defects that consumes resources. For elimination of errors and minimization of 

cost overrun in the real-estate construction projects, root cause analysis of the non conformance 

issues and errors need to be analysed. The study was carried out based on real-time site audit data 

from 15 sites of major construction companies in India between January 2014 and December 2015. 

The non-conformance issues that occurred in the construction site were classified into 

documentation, evaluation, structural, material maintenance and work related issues. The root causes 

of these issues were then analyzed and Ishikawa‟s fish bone diagram was developed for each of the 

common issues. The factors that caused the issues were then grouped into 5 categories viz. lack 

supervision, unaware of system, in-adherence to the system, improper utilization/ wastage and 

miscellaneous causes. The main attributes that cause the non conformance issues were analyzed and 

found with the aid of Pareto 80-20 rule. This study provides an easy tool for the site personnel to 

analyze the problem and prevent it from recurring.  

Keywords: Quality Management System; Fishbone Diagram; Project Issues; Root Causes 
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Abstract 

Self Compacting Concrete (SCC) is a type of concrete that gets compacted under its self-weight. 

SCC is a concrete which can be placed and compacted into every corner of a formwork; purely by 

means of its self-weight, eliminating the need of either external energy input from vibrators or any 

type of compacting effort. This paper discuses about self compacting self curing Concrete which 

uses Superabsorbent Polymers (SAP) as a self curing agent. There is a significant influence on the 

strength of the concrete because of internal curing using SAP. However, if the quantity of SAP added 

in the concrete exceeds the limit, it may lead to additional void formation in the concrete mass which 
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in turn would have a negative effect on the hardened concrete. This effect of SAP on concrete leads 

to improvement in workability and placing on concrete. This paper focuses on the physical properties 

of hardened SAP induced concrete and to compare them with ordinary M40 grade concrete. The 

concrete mix limits the percentage of superplastizer to 2 % and varies the percentage of SAP. Nearly 

18 trials were carried out, from which the mix for M40 grade of concrete and percentage of SAP to 

be added is obtained. All the trials satisfied the workability tests specified in EFNARC. 

Keywords: Super Absorbent Polymers; Superplastizer; Workability; Hardened Property  
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Abstract 

For the growth of the economy, infrastructure development is essential, and cement is an integral 

part of this evolution. As cement manufacturing is a highly polluting process, alternatives are being 

developed to make it sustainable. One such alternative is Pozzolanic Portland Cement, which 

involves partial replacement of cement with pozzolans. Another option is geopolymer, an alkali-

activated binder. Even though geopolymer binder is not used widely in construction, previous and 

on-going studies have shown promising results. In this ongoing laboratory investigation, an attempt 

to produce concrete is carried out by substituting cement with various proportions of ground 

granulated blast slag (GGBS), lime and Fly-Ash. To assess the response of this GGBS concrete, 

cubes were prepared and crushed for compressive strength at different ages. The test results showed 

a compressive strength of 20 N/mm
2
 at a proportion of 42.5% and 60% of GGBS after 120 days age 

of concrete. The addition of GGBS which has certain amounts of Bouges compounds has attributed 

to the strength of concrete. With this in view, the study investigates the possibility of producing 

sustainable and green concrete by completely replacing cement with GGBS, Lime, and Fly-Ash. 

Keywords: GGBS; Complete Cement Replacement; Sustainability 
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Abstract 

Environment friendly green buildings are designed for effective and efficient transformation of 

resources into desired outputs. Built industry, traditionally, has paid great attention to this conversion 

in terms of its effect on profitability but not on its harmful environmental effects. As pressures for 

green buildings rise, issues pertaining to their operation and maintenance for being sustainably 

responsible become imperative given increasing legislative and regulatory frameworks. Such green 

buildings are believed to keep minimal harmful wastes in their sub-systems of operation and 

maintenance comprised electrical system, HVAC (heating, ventilation, and air conditioning) system, 

plumbing system, fire-fighting and fire protection system, and extra low voltage system. This paper 

introduces a particular approach to addressing the concept of “green building” applying Leadership 

in Energy and Environmental Design (LEED). This paper describes a case study of an Indian 

company at which the approach was used. This case company is considered as pioneer in creating 

green infrastructural solutions for the IT & ITeS sector by reducing degradation of environment; 

efficiently use of energy, water and other resources; and protecting occupant health and improving 

productivity.  

Keywords: Green Building; IT & ITeS; Leadership in Energy and Environmental Design (LEED); 

Maintenance; Operation; Triple-Bottom-Line (TBL)  
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Abstract 

In today‟s modern and complex construction methodologies, understanding of project activities and 

coordination between people have become vital for the success of the any project. The main motto of 

this study is to break the Work Breakdown Structure of the project to a minute level where the 

understanding of the activities is high. This study is conducted on In-situ Slab casting works which is 

going on as of now in Ameerpet Interchange station, Hyderabad Metro Rail Project, Andhra Pradesh. 
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We worked on breaking the activities involved in slab casting to a level where all the departments 

involved in it can understand their roles and responsibilities clearly and act accordingly. All the 

activities which were broken will be sequenced and a schedule is prepared from it. This schedule will 

be monitored and the actual data will be updated against the schedule prepared. Then, it is analysed 

and constraints for delay is charted out. Those delays will be recorded and precautionary measures 

will be taken for the next slab. This is a continuous process which extends throughout the project. 

However, in this study we have restricted to three slabs. The results were measured in the form of 

„Cycle time of slabs‟ & „Productivity of labour‟. This could be further developed at the site level and 

applied for all the activities as each and every activity has different constraints. This may be helpful 

for the organization for risk mitigation.    

Keywords: Slab; Cycle Time; Productivity; Risk; Micro Schedule 

 

Determinants of Capital Structure for Infrastructure Construction Companies in 

India: An Empirical Study 

Harish Kumar Singla 

Associate Professor, National Institute of Construction Management and Research, Pune 

Email: hsingla@nicmar.ac.in 

Abstract 

The study aims to find out the factors affecting capital structure in Indian infrastructure companies. 

For this purpose data of 56 infrastructure companies were selected and their financial data were 

taken for a period of four years i.e. 2011-14. The dependent variable in the study is leverage i.e. 

capital structure variable. Leverage is defined as the ratio of total debt to equity. There are three 

explanatory variables i.e. the independent variables, namely Tangibility (ratio of total fixed assets to 

total assets, Profitability (PBDITA), Growth (company‟s growth is measured by the percentage 

change in the value of total assets) and Size defined as natural logarithm of assets. Data were 

analyzed using, simple OLS, Panel data OLS using fixed effect and random effect. It was observed 

using Hausman test that fixed effect is the best fit model for the study. The results of panel data fixed 

effect show that tangibility is the only factor that is significantly affecting the capital structure. 

Keywords: Capital Structure; Leverage; Growth; Tangibility; Profitability; Size 
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Abstract 

Past research has established the positive contribution of Constructability improvement to project 

success in terms of time, cost and quality, especially for Design Build (DB) procurement system. 

However, the literature also suggests that constructability improvement programs face multiple 

barriers at project and organisation level, both from client and contractors‟ side. A review of 

constructability literature reveals lack of studies conducted in Indian context and the present research 

aims to fill this gap. In this research, an effort has been made to identify and analyse the most 

prominent barriers to constructability improvement prevalent in the Indian construction industry. In 

the first part, 46 barriers were identified through literature review and ranked on the basis of a survey 

conducted amongst construction contractors. Out of 46 barriers, „Lack of Coordination between 

design team and execution team during design stage‟ was found to be the most important followed 

by „No system for documentation of lessons learned‟ and „No Accessibility to existing Knowledge 

database‟. The study also delved into the reasons for constructability barriers and found that „Poor 

inter-department Communication and Co-ordination‟ at contractors‟ end was responsible for almost 

25% of all constructability issues, followed by „Lack of Management Support (contractor)‟, „Lack of 

Knowledge and Skill in Project Team (contractor)‟ and „Lack of Technology and Resources 

(contractor)‟. Thus, most of the constructability issues could be attributed to contractor‟s 

management, his project personnel and resources. In the second part, a Constructability Review and 

Improvement (CRI) Model is developed which integrates constructability improvement ideas in 

Design and Construction Phases of project lifecycle. The model uses the tools and techniques already 

suggested in the reviewed literature and places emphasis on the deployment of a Constructability 

Champion and a Constructability review team as the main drivers of constructability improvement 

initiatives in Design and Construction Phases of the project. 

Keywords: Constructability; Project Success; Construction Management; Design-Build; India 
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Abstract 

The infrastructure and the real estate are two components of the construction industry.  The 

affordable housing is sub-part of the housing segment and housing segment is part of real estate 

development. The government of India during its Union Budget 2017-18 accorded „Infrastructure 

Status‟ to „Affordable Housing‟. The paper elaborates about the infrastructure status to affordable 

housing by incorporating: the understanding of affordable housing for buyers and developers, the 

way industry sees it; whether the infrastructure status is an opportunity or a challenge; whether it will 

promote collaboration or competition; whether it will augment supply or it will shrink price and the 

way it will characterize urbanization. This paper aims to understand how status of infrastructure to 

affordable housing will impact overall development of affordable housing per se; and how affordable 

housing with infrastructure status will create opportunity for infrastructure sector per se. The paper 

also aims to study impact of infrastructure status to affordable housing on: Land Acquisition & 

Analysis, Project Planning, Approval & Financing, Strategy & Positioning, and Disposition - the five 

stages of residential real estate development process model in India. The paper finally tries to figure 

out-how lucrative the infrastructure status to affordable housing is for infrastructure companies and 

for real estate developers. 

Keywords: Infrastructure Status; Affordable Housing; New Business Environment; Five Stage 

Model; Urbanization 
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Abstract 
The mechanization of the construction industry in recent times constitutes construction equipment a 

major part of the construction activities. The construction equipment amounts to 25% of the total 

cost of the project. Hence, financing decision of the construction equipment plays a vital role in the 

success and profitability of the project. Construction equipment can be procured by hiring or buying. 

This decision is influenced by various factors such as type of the project, scale of operations, tax rate, 
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government policies etc. Procuring construction equipment and machinery is a high cost affair for 

most construction firms. With over 90% of all construction activity executed by smaller players, the 

activity is widely dispersed. These players, because of the monopolistic nature of construction, with 

the government being the largest buyer of these services, face an erratic and unpredictable workload. 

As such the existing equipment stock itself is highly underutilized. At present it is estimated that the 

country has an operating stock of construction equipment valued at INR 75,000crores and dormant 

stock of INR 110,000crores. With the increase in the size and complexity of construction, 

construction equipment has become an indispensable part of every project. Several gigantic projects, 

which were beyond comprehension in the past have now been designed and are using sophisticated 

and heavy construction equipment. In fact, all aspects of construction in some way or other depend 

upon equipment. Thus if a proper use is made of the construction equipment, they can contribute to 

economy, quality, safety and speed of a project. About 20 percent of the cost of a typical 

construction project in 2000 was accounted for by the machinery and equipment. The current ratio 

may be over 30 percent. Buy or lease? That is a question being faced by many rural building 

businesses, even as credit becomes more readily available. While virtually everyone understands the 

simplicity of buying, leasing is far more complicated. Deciding the best strategy is a tough move for 

anyone. There is no one correct answer that fits every situation or every building business. 

Equipment leasing is generally a loan in which the lender buys and owns equipment and then „rents‟ 

it to a building business at a flat monthly rate for a specified number of months. At the end of the 

lease period, the business may purchase the equipment for its fair market value (or for a fixed pre-

determined amount), continue leasing, lease new equipment or return it. Although lease financing is 

generally more expensive than bank financing, in most instances it is more easily obtained. Leasing 

of equipments and real assets is a prominent source of private capital formation and contributor to 

GDP in many developed and developing economies across the world. With equipment leasing 

(excluding real estate and consumer asset financing) as a % of private capital formation estimated at 

16.4% for US, 16.2% for Germany, 23.8% for Brazil, 20.6% for UK and 2.2% for China in 2008. In 

contrast, leasing penetration in India is abysmally low and is estimated at 1.5% of private capital 

formation in financial year 2010, which roughly translates into INR 20,000crores of annual leasing 

volumes. In India, Earth Moving and Construction Equipment (ECE) industry is expected to grow at 

a healthy CAGR of 20 to 25 per cent over the next few years, from financial year 2013-2014 levels 

of 48,000 units. This would bring the market to between $16 billion and $21 billion by 2020, up 

from today‟s $3 billion. Nevertheless India‟s ECE market is still underdeveloped: ECE penetration 

of construction industry is very low compared to other developed countries, indicating there is a 

significant room for growth. The selection of appropriate equipment is a crucial decision making 
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process as it involves huge capital investment. The purpose of the present study is to develop a 

model pertaining to the factors influencing the selection of construction equipment. In the present 

study an attempt has been made to create sustainable business model for ECE industry with 

innovation in the available financing arrangements. 

Keywords: Construction Equipment; Construction Project; Construction Company; Operating 

Stock; Lease; Asset Financing; CAGR; Earth Moving and Construction Equipment Industry (ECE) 
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Abstract 

Availability of land parcels for development and development of major infrastructure in the city 

plays a significant role in the economic growth of the city and its potential to compete in the global 

markets to attract more investments. As the urban settlement grow bigger the need of capital and 

planned effort becomes more important. Ahmedabad as a city has seen phenomenal growth in the 

last few decades propelled by the entrepreneur nature of the people, political will and the 

geographical advantage. Thus, as a city it offers lots of potential for the future development and 

opportunities for the investments. One of the key advantage of the city of Ahmedabad has been the 

city planning and urban development planning by public agencies. These agencies are involved in 

the preparation of city development plans and their implementation in terms regulating urban land 

uses and space provisions and carrying out land and infrastructure developments. The city planning 

has been done by the civic authorities as a planner without indulging in the business activity of 

buying/ realigning by planning / then selling for profit. This model has been followed by a large part 

of the other urban development bodies leading to higher probability of corruption. As a result the 

private developers in the city have played the role of investor of the city in development of 

individual sites and properties within given frameworks of public plans and regulations for profit. 

Ahmedabad city has lots of opportunities in manufacturing and industrial sectors, which have seen 

continuous growth and significant investment of Indian and global companies equally. This 

development shall attract immigrants to the location and create continuous demand of housing.  To 

cater large scale integrated cohesive development, Gujarat government implemented Township 

Policy – 2009. These developments have attracted large national developer and local developers to 

start investing in housing sector in Ahmedabad.  Adani Group, Godrej Properties, Sandesh Group, 

Goyal Group etc are few names, who took the lead in accordance and they started planning for the 
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integrated townships development in Ahmedabad peri-urban area under Gujarat Integrated Township 

Policy-2009. The township developments by these prominent developers were aimed at providing 

better housing stock with state of the art infrastructural facilities and lifestyle amenities. It is 

important to note that even with such policy of integrated development new integrated township 

development projects have become extremely difficult to implement due to lack of space and huge 

cost especially in larger cities.  So largely developer/ investor focus has been developing such scale 

projects in tier 2 -3 cities, like Jaipur, Ludhiana, Indore, Nagpur, Kolkata and Chandigarh, Kochi and 

Ahmedabad. The residential sector offers the largest opportunity set to investors/ end user equally in 

the city of Ahmedabad. In Ahmedabad, AUDA gave permission to 9 integrated residential 

townships. It is important to note here that the private developer would only be concerned with the 

feasibility of a project and profitability. Being privately developed projects, there shall be no public 

pressure, nor there be inclination to the cost it might inflict upon the community (social costs) or the 

benefits which might be gained by such development (social benefits). Due to limited response at the 

state level, Gujarat Integrated Township policy has been curtailed and is not available for the 

developers to benefit from the same. Thus, the study was to understand the strategic approach of the 

developers at that time of master planning and launching the construction of this projects; the current 

status of this four township by comparing different infrastructure, price, planning, sustainable 

parameters and through SERVQUAL analysis for this township to know reaction of existing 

customer satisfaction. Further, this study also includes the planning of township effect on the city as 

well as on developer.  

Keywords: Gujarat Integrated Township Policy-2009; Comparative Analysis; Integrated Township 

Development in Ahmedabad 
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Abstract 

Lean construction is a production and management based approach to a project. It is a way to design 

production systems to minimize the wastage of materials, time, and effort in order to generate the 

maximum possible amount of value. Lean Construction extends from the objectives of a lean 

management system to maximizing the value and minimizing the waste. A study was done to analyze 

the lean construction practice in a highway project. The main objective of the study is to analyse and 

implement the lean construction practices in the construction of a highway. The study is based on a 
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live project „Improvements to Road from NH-218 to Andhra Pradesh Border leading to 

Mehaboobnagar via Chincholi [km 92.000 to km 108.200]‟. An analysis on the design of the 

highway pavement is also done where a change in design is recommended which resulted in 

considerable cost savings. 

Keywords: Lean Construction; Waste Minimization; Macadam Construction; Million Standard 

Axles; Design Thickness 
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Abstract 

Natural resource depletion is a crucial environmental problem, currently faced by the world. Fossil 

fuel consumption results in emission of greenhouse gases which is directly responsible for global 

warming and climate change. Globally people are taking efforts to shift to renewable sources of 

energy like solar, wind, biogas and geothermal energy. In India about 65% of the electricity 

generated by thermal power plants, 22% from hydroelectric power plant, 3% from nuclear power 

plant which are responsible for 71% of greenhouse gas emission of country. This study discusses 

design of Net Zero Energy Building (NZEB), as a solution for reducing the effect of greenhouse 

gases emission. Solar energy, a renewable source, is used for generation of electricity. This work 

contains planning, structural designing, modeling, costing as well as designing and installation of 

solar panel system in proposed residential NZEB. Hollow bricks are used for construction which 

results in durability and sustainability of the building. NZEB users consume renewable energy and 

hence they contribute towards the economy of the nation. NZEB is an appropriate solution to 

overcome the problem of electricity generation in developing country like India.  
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Abstract 

Today, quality management has become one of the important forces leading to organizational growth 

and a company‟s success in national and international markets. The main aim of this research is to 
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study „The Total Quality Management System Practices‟ in the Indian construction industry. The 

literature review revealed the existence and practice of numerous standard quality procedures 

including ISO 9000 and ISO 9001Total Quality Management system. In order to check the practices 

of these procedure two detailed case studies have been carried out in two major Indian constructions 

project sites. The study reveals that the Total Quality Management system is developed from the 

elements in the quality standard and the processes followed throughout the construction phase. The 

Total Quality Management system is also evolved at all levels in the organization from the top 

management to the support staff level, subcontractors and suppliers. Involvement by all parties 

throughout the construction phase will ensure that the required quality of the end product is up to 

client expectations, legal and other requirements.   

Keywords: Total Quality Management; Construction Industry; Quality Standard; Quality 

Procedure; Quality Practice 

 

Critical Analysis of the Success Factors of Public- Private Partnership Projects in 

Kerala 

Nivea Thomas
1
 and Anu V. Thomas

2 

1
Student, PG, T. K. M. College of Engineering Kollam, Kerala 

2
Associate Professor, K. M. College of Engineering Kollam, Kerala 

Email: niveathomas93@gmail.com 

Abstract 

Public-Private Partnerships (PPPs) have been widely applied across the world to provide a sequence 

of important public services owing to the limited funds available with the governments for 

infrastructure development. Despite more and more successful operations of PPPs, some project 

failures are still reported in the literature like cost overruns, schedule overruns, and stakeholder 

dissatisfaction. Performance evaluation of PPP projects throughout the project lifecycle is necessary 

and there is an utmost need to identify the factors critical to the success of a project. A questionnaire 

survey was carried out in the state of Kerala to understand the success factors influencing PPPs and 

their underlying relationships. A total of 60 critical success factors were identified from literature 

and by holding discussions with PPP practitioners. Among the 60 factors considered, „selection of 

the right project‟ was identified as the most critical factor for success in PPP projects. Factor analysis 

employed to understand the underlying relationships among the factors, categorized the factors into 

seven groups, namely, (1) stakeholder satisfaction; (2) technical and engineering structure; (3) 

project management framework; (4) partnership skills; (5) favourable environment; (6) client 

satisfaction and environmental analysis and (7) project selection. Further analysis indicates client 

satisfaction and environmental analysis as the most significant of all the factors having negative 
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influence on cost performance. The research findings will provide insights to PPP practitioners on 

factors contributing to the success of PPP projects and guide their efforts to achieve better project 

performance. 

Keywords: Public-Private Partnerships; Stakeholder; Relationships; Project Performance; Factor 

Analysis 
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Abstract 
The construction sector in India is a major contributor to economic growth of the nation and provides 

employment to about 40 million people. The construction industry, however, is plagued by many 

issues like low productivity, severe skill shortage and limited mechanisation. There is strong 

evidence of inconsistent performance in over 60% of Indian construction projects especially on the 

key performance measures of cost, quality and schedule. Compared with many other industries, the 

construction industry is subject to more risk due to the unique features of the construction activities. 

Risk management aims at identifying sources of risk and uncertainty, determining their impact and 

developing appropriate management response. A questionnaire survey was conducted, in the state of 

Kerala in India, to identify the risk factors in construction projects and their underlying relationships. 

55 critical risk factors were identified from the literature. Among the 55 factors considered, „tight 

project schedule‟ was identified as the most critical risk factor for construction projects. Factor 

analysis performed on the risk factors categorized the factors into seven groups, namely (1) 

inefficient project team; (2) poor coordination of project team; (3) improper project planning; (4) 

environmental issues; (5) delays in obtaining administrative approval; (6) lack of quality of resources 

and (7) delays in obtaining technical and financial sanction. The results of regression analysis 

indicate that inefficient project team is the most significant of all the factors having negative 

influence on cost performance. This study provides an insight into the problems affecting the 

successful delivery of construction projects and provides directions in devising solutions and 

strategies for overcoming them. 
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Abstract 

One of the most important decisions for any firm is choice of financing for its investment needs. 

Firms can use internal sources such as retained earnings or external sources such as borrowings from 

financial institution, issue of stock to finance their investments. The mix of these external sources of 

financing is referred as capital structure of the firm. It is one of the most studied topics historically 

but there is a need to determine the impact of capital structure on financial performance of real estate 

firms. It is a challenging task owing to the presence of different sources of finance present in the real 

estate sector. The present study focuses on capital structure, profitability and firm valuation. The 

paper utilizes the panel data regression model to analyse data of six years on 35 listed real estate 

firms in India.  The selection of fixed effect or random effect for this regression is based on Hausman 

test. The empirical finding suggests a significant relationship between capital structure and firm 

performance. It has a direct relationship with the measures of profitability where as an indirect 

relationship with the firm value. The findings may be useful for the real-estate developers to 

determine their capital structure for improving their financial performance. Further, this study may 

be useful for investors, customers and other stakeholders in deciding their investments in real estate 

firms.  

Keywords: Panel Data Analysis; Capital Structure; Profitability; Tangibility; Firm Valuation; Real 

Estate 
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Abstract 

India has set an ambitious target of investing USD 1 trillion in infrastructure during the twelfth five 

year plan period. Given this factor, infrastructure development has been a key focus area in every 

Indian state. Many of these projects have been invariably riddled with issues of schedule and cost 

overruns. It is a known fact that a large number of infrastructure projects in India have been delayed 
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due to regulatory clearances, environmental issues and problems pertaining to land acquisition. Also, 

there are challenges in the tendering phase that affect the viability of the project thus delaying 

implementation. The construction phase is beset with overruns and disputes and last but not the least, 

skill sets are weak all across the value chain. This paper attempts to identify the pertinent issues 

mentioned above and also highlight the professional project management practices which can bring 

about a positive change in the completion of projects on time and within budget. Key stakeholders in 

the infrastructure sector are interviewed and few key projects are analysed. The external reasons for 

delays that are beyond the control of implementing agencies and internal reasons that can be 

curtailed at the project level with proper planning and management are investigated. The study also 

dwells on the proposed actions and possible recommendations for expediting infrastructure projects 

in India. Three projects are investigated viz. Amravati 5 x 270 MW PH-1 Thermal Power Project; 

Bandra Worli Sea Link (Officially called Rajiv Gandhi Sea Link), Mumbai and Expansion and 

Modernization of Netaji Subhas Chandra Bose International (NSCBI) Airport. 

Keywords: Infrastructure; Schedule Delays; Cost Overruns; Project Cases; Project Management 
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Abstract 

Most of the construction projects are getting equipped with information technology tools. The 

traditional paper based working has limitation viz. Unavailability of work performance data, Lack of 

timely feedback, Duplication of data, Inaccuracy in work performance information, Data 

inconsistencies and so on. Working with the traditional style or using traditional file systems creates 

barriers during project life cycle. Key project stakeholders like contractors, clients, consultants, 

project managers have difficulties to work in project due to traditional and manual methods of 

working.  The questionnaire was administered to more than 120 respondents in Pune, India which 

includes the users like managers, engineers, and site Engineers working from both client side and 

contractor side. The data were collected from 70 such respondents to know their views on the 

adoption of mobile application technology. This study used basic descriptive statistics and RII on the 

collected data. This research has examined degree, purpose, significance, challenges, selection 

criterion for the implementation of mobile application from the client and contractor side. The data 
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analysis shows that the users from the client side and contractor sides are aware of mobile 

applications with its advantages for the real estate projects. Both the parties have shown willingness 

in the adoption of mobile applications on the construction sites. Some differences of opinion can be 

seen in challenges in implementation, source selection criterion and significance by the client and 

contractor side users. 

Keywords: Clients; Contractors; Mobile Application; Project Processes; Real Estate Project 
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Abstract 

The present study identifies the relative importance of the various sub-factors for location 

preferences of recent home-buyers. In this paper, seven sub-factors of location are considered and a 

sample of 548 recent home-buyers of Pune city is drawn. The respondents are asked to rank the sub-

factors affecting the choice of location from 1 to 7 (1 being most important and 7 means least 

important). For hypothesis testing, Medians are compared using Mann Whitney test. This study 

concludes that proximity to the place of work is the most important consideration of the recent home-

buyers in new buildings. Although, many researchers have discussed the importance of location, this 

is the first study that empirically tests the relative importance of the various sub-factors of location. 

This study will be useful to the professionals in the field of Real Estate marketing  

Keywords: Buyer Behaviour in Home-Buying; Real Estate; Relative Importance; Location  
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Abstract 

The real estate boom is the main driving force of the economic growth in India in recent years. 

However, the real estate market in India is still in the nascent period and immature. This is a 

common phenomenon that many real estate projects cannot meet the deadlines because the Indian 

real estate companies lack a scientific management technology to address the risks. This paper 

presents a general overview of the history of India‟s real estate industry and the current situation of 

India‟s real estate market as compared with that of China. The purpose of this study is to showcase 

the risks in the real estate sector of India in comparison to China. India has been seen as an emerging 
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third pole in the global economy after the US and China, it becomes essential to manage the risks in 

the real estate sector which are contributing highest to its economy. Hence, the paper intends to spot 

those risks which have entered in the real estate sector. 

Keywords: Real Estate Industry; India; China; Risk Management; Construction Industry 
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Abstract 

Any constructed facility should conform to predetermined quality standards and specifications in 

order to serve the purpose for which it is constructed. Hence, it is necessary to evaluate a constructed 

facility to check the extent to which quality standards and specifications are met. While traditional 

quality audit and inspection type of assessments are subjective in nature and hence objected by the 

contractors, therefore, an objective quality assessment model is needed this would consider the test 

results of both materials and workmanship to ascertain quality of a constructed facility objectively. 

The developed model will be comprehensive, rational, objective, and sensible post occupancy 

construction quality assessment model for a rigid pavement which would give an idea of how the 

resources are being used to attain desired workmanship in constructing a particular rigid pavement. 

The proposed model includes collection of Construction Quality Characteristics related to materials 

and workmanship in constructing a rigid pavement system from literature survey; standards and 

specifications; finalizing Acceptance Quality Characteristics based on preliminary survey of 

construction experts; preparing Schedule survey form incorporating the finalized Acceptance Quality 

Characteristics; identifying sample from the population for Schedule survey; conducting Schedule 

survey; developing an objective Construction Quality Index from Schedule survey responses and 

project site data. An Alternate Acceptance Quality Characteristics were identified and an alternate 

Construction Quality Index was developed for the ease of model application on a rigid pavement 

system.  The developed model would be helpful in examining the level of quality achieved on a rigid 

pavement, to compare different stretches of rigid pavements and also to appraise contractor‟s ability 

in providing quality facilities. 

Keywords: Quality Assessment; Quality Level; Construction Quality Characteristic; Acceptance 

Quality Characteristic; Construction Quality Index 
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Abstract 

In the current scenario, construction projects are executed by the traditional „push‟ approach (without 

an idea of the end in mind) which has resulted in improper project execution that leads to delays and 

cost overruns. In contrast, Last Planner System (LPS) which is a lean construction technique is a 

„pull‟ based approach. In LPS, the site engineer/ foreman responsible for the execution of the work is 

involved in the planning process. This paper which is a part of ongoing post graduate research 

discusses on the various issues that are prevalent in the construction and maps them against the 

advantages of the LPS technique. The purpose of the study is to understand the relevance of LPS in 

the Indian construction industrial scenario. This objective is achieved by first identifying the most 

important issues in the Indian construction sector through a literature review. LPS is identified as a 

solution to afore mentioned issues. The discussion in this paper needs to be further validated through 

extensive surveys and interviews. However, the authors believe that the study would further 

encourage stakeholders to apply such lean techniques in the Indian construction industry.  
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Abstract 

Transaction cost is the cost incurred for making an economic exchange. The basic premise of 

transaction cost economic (TCE) theory is that the decision to outsource, rather than to undertake 

work in-house, is determined by the relative costs incurred in each of these forms of economic 

organization. The main premise of TCE is that in addition to costs of production, there are also costs 

of transactions between parties. When transaction costs are high it is argued that it is cheaper to 

transact within the firm rather than between the firms. The main determinants of TCE are asset 

specificity, uncertainty, and frequency. The choice is however not limited to these two extremes, but 

also include a large number of hybrid forms of contractual relationship between the principal and the 
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agent (the contractor). The key is to assess the efficiency properties of alternative contracting modes, 

by comparing the total project costs, which is a sum of the contract price and the transaction costs.  

In construction sector, the most frequently used models for project delivery are Design Bid Build 

(DBB) and Design Build (DB). In DBB, the client appoints a contractor only for the construction, as 

per drawings provided by the client, whereas in DB the contractor has a wider role, whereby he 

provides the design as well as construction. This paper proposes a conceptual framework to select the 

suitable project delivery model for a construction project, using the theoretical lens of TCE theory. 

This framework explains how the appropriate project delivery model should be selected based on 

factors like number of contracts, frequency of purchase, and competition. 

Keywords: Transaction Cost Economics; Design Bid Build; Design Build; Selection of Contract 

Type; Total Project Cost   
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Abstract 

A majority of projects undertaken by the Public Work Department (PWD) are micro projects. They 

are generally executed by micro-companies. The main goal of any company is to make maximum 

profit within the bid cost and duration with an acceptable quality. Most of the projects undertaken by 

micro-companies end up in cost overrun. The objective of this study is to investigate the current 

scenario of cost overrun in Kerala and identify the factors that causing cost overruns in public 

construction works undertaken by micro-companies. This study collected work details from public 

authorities, personal interview session and ranking of factors based on Relative Importance Analysis 

(RIA). The reliability of factors is calculated using Cronbach‟s alpha. Thirty factors considered for 

the study are categorized into seven groups namely contract related, time related, cost related, quality 

related, human resource related, communication related and risk related. Out of the thirty factors, 

delay in receiving payment was the predominant factor causing cost overrun in micro-companies 

undertaking public works. 

Keywords: Cost Overruns; Micro-Companies; Reliability; Cronbach’s Alpha Value; Relative 

Importance Index 
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Abstract 

Nano science and technology is spreading rapidly in construction field due to their advantages in 

terms of reduction in self weight of members. Steel is used as a conventional method in RCC 

construction; however corrosion affects its durability. There is a new material which is used at 

experimental stage known as Carbon Nano-tubes to avoid corrosion. This paper discusses reviews 

the parameters of research which are carried using Carbon Nano-tubes. Further, a discussion is made 

on Carbon Nano-tubes as a construction material, its advantages, and disadvantages. Lastly, a 

comparison is made between conventional reinforcement materials steel and Carbon Nano-tubes 

usage in modern construction.  
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Abstract 

Land use and land cover (LULC) change have been among the most important perceptible changes 

taking place around us. The Remote Sensing and Geographic Information System have proved to be 

very important in assessing and analyzing land use and land cover changes. The temporal 

information on land use and land cover helps to identify the areas of change in a region. The present 

study aims at understanding and detecting land use and land cover change in Thrissur district, 

Kerala. Thrissur is the fastest growing city and cultural capital of Kerala. The changes in paddy, 

vegetation, settlements, barren land, forest and water bodies were mainly focused. Landsat satellite 

image obtained from USGS, which covered the time frame between 1992, 2002 and 2015, were 

used. Analysis of data was accomplished through integrated use of Arc GIS (version 10.3) software 

package along with Microsoft office analytical tools. The change analysis reveals that large areas of 

forest land are being lost continuously to irreversible development process. The land use and land 

cover change analysis shows that major changes have happened in settlement, paddy fields and 
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barren land. The changing trend for future years and solution for changes in different classifications 

in Thrissur district were also predicted. 

Keywords: Land Use And Land Cover (LULC); Geographic Information System (GIS); Arcgis; 

United States Geological Survey (USGS); Landsat 
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Abstract 

India‟s first civil aviation policy was released in June 2016. It was formulated after extensive 

stakeholder consultations and it received generally a positive response from experts in the aviation 

sector. With India emerging as the fastest growing aviation market in the world, a comprehensive 

roadmap for the sector was the need of the hour. The National Civil Aviation Policy 2016 attempts to 

cover all aspects of civil aviation with special emphasis to affordability and regional connectivity.  

This paper examines the policy in the light of current scenario of the sector vis-à-vis its challenges 

and opportunities. The policy is then analysed on the major themes of the sector, such as regional 

connectivity, airport infrastructure financing, and airport charges, both at national and global levels. 

Data sources at the national level will be government documents including previous policies of the 

Ministry of Civil Aviation (MOCA), reports of the Planning Commission, audit reports of the 

Comptroller and Auditor General (CAG) and news articles voicing the opinions of airlines as well as 

other stakeholders, while at the global level data available in various research articles on aviation 

policies of developed and developing countries will be relied upon. It has been less than a year since 

the civil aviation policy was rolled out and it is too early to evaluate the outcomes. Hence, this paper 

could only evaluate the rationale behind policy formulation and its possible implications on the 

aviation sector as a whole. The above analysis reveals that focus on affordability and regional 

connectivity is well-thought out and being implemented appropriately. However, many building 

blocks to these focus areas such as streamlining of taxation system and infrastructure financing 

through public private partnership have not been given due attention. 
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Abstract 

Construction projects across the world are plagued with time and schedule overruns. Schedule 

overruns are caused due to a wide range of factors, factors associated from site-related issues to the 

issues related to payment. In recent years, India has seen a rise in the real estate industry with a boom 

in high-rise construction especially in the metropolitan cities. Many of these projects have been 

delayed causing financial problems to the developer as well as the clients. Although the principal 

reasons for construction delays are comparable across different locations within a country, several 

factors pertaining to local industry, socio-economic issues, cultural effects and project characteristics 

also contribute to construction delays. On these grounds, it can also be hypothesised that in a country 

as diverse as India, the causes of delay may vary across different states and regions. This research 

tries to ascertain the causes of construction delay associated to the various high-rise projects 

developed by private developers across various locations in India, identified through a questionnaire 

survey and analysed using statistical methods. The findings of this study show that there are certain 

similarities in the delay causes, but there is a difference between their importance levels. 

Keywords: Delay Factors; High-Rise; India; Real Estate Projects; Relative Importance Index 

 

Applicability of Program Management Principles in Smart City Development 

Mission – A Framework towards Successful Implementation 

Aritra Halder 

Assistant Professor, School of Construction Management, National Institute of Construction Management and 

Research, Delhi NCR (Bahadurgarh) 

Email: ahalder@nicmar.ac.in 

Abstract 

The Government of India launched the Smart Cities Mission on June 25
th

, 2015 with the sole 

objective of promoting sustainable and inclusive cities which can provide core infrastructure, decent 

quality of life with a focus on the clean and sustainable environment to its citizens. The scope of 

smart city mission largely differs from traditional project management paradigms due to the diverse 

nature of the strategic components and deliverables comprising of retrofitting of an existing city 

combined with urban re-development and green-field extension. To augment this, there is also the 

added dimension of implementing smart solutions like intelligent traffic management system, energy 

management system and public health management systems. In this context, the application of 
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Program Management principles as proposed by The Standard for Program Management (PMBOK
®
) 

can be an effective aid to evaluate and implement in the Smart City Mission. The program 

management differs from conventional project management in the basic mechanism of delivering the 

objective. The programs are groups of related projects managed in a coordinated way to obtain 

benefits and control not available from managing them individually. The present study aims to 

formulate a simple framework that can synergize the fundamental tenets of program management 

and the Smart City Mission which can be utilized further to develop strategies that will help to 

deliver world class urban infrastructure to the citizens of the country. 
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Abstract 

The concrete is susceptible to cracking due to various reasons. The cracking of concrete is basically 

due to the low tensile strength of the materials. The causes, propagation and consequences of cracks 

along with different types of crack models were analysed in this study. The concrete cracking may be 

occurring in plastic state or in hardened state. The cracks in concrete have multiple impacts on the 

performance and durability. The cracks in concrete are more vulnerable in the case of nuclear power 

plant structures as the cracks will reduce the radiation shielding efficiency. For concrete dams, cracks 

make serious problems in the performance. Corrosion induced cracking is one of the major problems 

in reinforced structures. The cracking of concrete structures is induced by internal and external 

mechanisms. The cracks in concrete may be of structural or of non structural origin. Due to the 

variations of material property and the environmental conditions the propagation of concrete cracks 

cannot be easily predicted. By using computer software the fracture behaviour can be easily 

simulated. This will be very useful for the analysis of structures for the safety evaluation. The real 

time electronic monitoring systems are also available to monitor the crack propagation and to the 

structural health evaluation at early stages. Even though full prevention of cracking is practically 

impossible, the cracks in concrete can be avoided to a greater extent by the execution of proper 

design and quality control. This can be effectively implemented by the proper coordination of 

engineers at different levels starting from the design stage to the execution. 
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Abstract 

This paper is an outcome of a survey based study on India‟s housing micro finance. The survey 

captures borrowers responses on challenges faced in obtaining housing micro finance. A 

simultaneous survey on lenders covers their responses on challenges in disbursing and recovering 

housing micro finance. We draw some important inferences on the actual challenges perceived by 

lenders and borrowers in contrast with existing myths on micro finance lending. We also draw a 

comparison between different types of micro finance lenders and the perception of borrowers 

towards them. We use parametric and non parametric tests to analyze the responses and draw valid 

conclusions based on it. 
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Abstract 

Glass fiber-reinforced polymer (GFRP) application is used to repair the structures which are 

structurally weak over their life time. This paper shows the mechanical behavior of reinforced 

concrete beam wrapped with GFRP (Glass Fiber Reinforced Polymer) sheet. A total of three beams, 

with (150×200) mm rectangular cross section and of span 1200 mm were casted and tested. This 

study investigates the strength, ductility and energy absorption of R.C beam and R.C beam 

strengthened with GFRP sheets single and double layer. One beam was used as control specimen and 

remaining beams were strengthened with full wrapping of GFRP. The GFRP sheets were wrapped as 

external reinforcement on the beams bonded with epoxy resins and tested using a two point loading. 

The comparison has been made between results of two sets. The final result shows that the beams 

strengthened with GFRP have higher energy absorption capacity and ductility factor. 
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Abstract 

In the present study, an experimental investigation has been carried out on the partial replacement of 

fly ash with Slurry Sand in fly ash bricks. This study consists of fineness modulus test, specific 

gravity test and compressive strength test. It is observed that fly ash and Slurry Sand have similar 

properties. Hence, fly ash is replaced with 50% of M-sand. The findings of this study helps in 

identifying an alternate solution for the replacement of fly ash and also reuse the by-products of M-

sand manufacturing process. This study puts forward the application of M-sand towards sustainable 

development. It will also help as an alternate solution to the declining availability of natural raw 

materials and to maintain eco-balance.    
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Abstract 

Self-compacting concrete is less time consuming and economical when compared to conventional 

concrete. The increasing demand of cement as well as decreasing amount of production of cement 

results in the replacement of cement by waste products. This study made an attempt to explore 

whether the usage of the waste products like fly ash and micro silica when partially replaced with 

cement effect the strength and durability of concrete. The idea was to prepare a concrete of strength 

M60 with mix ratio 1:1.23:1.83 with water to cement ratio 0.33. Cement (53 OPC) was partially 

replaced by fly ash with a constant amount of micro silica (50kg/m
3
).  The replacement of cement 

was done from 0% to 50% with decreasing amount of superplasticizer from 0.9%-0.6% by weight of 

cement and constant slump flow of 780 mm was maintained. These results were obtained during the 

experimental investigation. The compressive strength was found to be increasing till 30% 

replacement and then started decreasing. The maximum increase was by 10% than nominal mix. The 
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cylinder split tensile strength showed increase till 10% then started decreasing. The increase was 

17% than the nominal mix. The flexural strength for 30% replacement showed 11% increase in 

strength than the nominal concrete, after 30% the flexural strength decreased. The rapid chloride 

penetration test showed that as replacement percentage increase charge passing decreased. This 

shows that concrete with more percentage of fly ash offers good resistance to chloride penetration.  

Keywords: Cementitious Material; Fly Ash; Micro Silica; Replacement; Cement  
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Abstract 

This study is focused on the seismic design of buildings with heavy loadings. The data centre 

buildings are those which support very heavy loads. Basically, a data centre is the facility to 

accommodate important assets of any organization which includes data and I.T systems. Unlike 

common buildings the data centre buildings are special type of structural buildings. The data centre 

buildings need to sustain very heavy loads from the telecommunication systems and components of 

I.T, which houses computers, server, storage and equipments etc. The data centre building can be 

best explained by two components, first by its architectural and structural layout which typically 

decides the boundary of room, location of walls, supporting columns, doors, windows, isle, and 

raised floors and second by the equipment layout which describes the equipments to be provided in 

the room. In a typical data centre, building a fully occupied rack with servers and storage data 

networks will weigh approximately 650 to 1000 kg. The data centre buildings are to be structurally 

designed to support heavy loads of approximately 8 to13 kN/m
2
 which is completely contrary to the 

design load of 4 to 5 kN/m
2 

as applied in many commercial buildings. The structural design of data 

centre buildings depends on various factors such as location of columns and beams, sunken slabs to 

accommodate the raised floors, loading governed by Tier level defined by Uptime, TIA 942 

guidelines on minimum seismic requirements for lateral force resisting system. A 3D analytical 

model of G+3 storied is modelled and analysed using the structural design and analysis tool „ETABS 

2016‟ to study the seismic performance of the data centre buildings. The analytical model includes 

all important structural elements like strength, stiffness, mass and structural deformability. The 
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results of the study showed that seismic design of data centre building differs drastically from that of 

commercial buildings with normal loading. 

Keywords: Data Centre; Structural Layout; Lateral Force; Analytical Model; Seismic Design 
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Abstract 

The most important dimensions of project management are cost and schedule of the project. There is 

a need to strike proper balance among these aspects for success of any project .The planning, 

monitoring and control of these dimensions are very important. The importance of measuring the 

cost and schedule in an integrated manner is further important to organisations in view of getting 

correct information on current project progress and forecasting. Therefore, the schedule and cost data 

of projects need to be integrated. In developed countries with matured project management practices 

the schedules are loaded with cost and their progress is measured together, using earned value 

management techniques. In developing countries, the level of maturity of project management 

practices is lower and often the cost and schedule are placed and measured separately. This leads to 

improper forecasting and incorrect health status check for the projects. This is one of the reasons for 

projects being running behind the schedule and having cost overrun. This study deals with the issue 

by identifying the present practices of cost and schedule measurement in the developing countries 

like India. The issues faced by organisations in integrating cost and schedule for both planning and 

monitoring of projects. This study concludes that the integrated way of cost and schedule monitoring 

gives us the best way to exercise control over projects.  Further, this integration may be helpful for 

the organisations to use Earned Value management for progress monitoring and forecasting. 

Keywords: Cost, Schedule; Cost Schedule Integration; Earned Value Management 
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Abstract 

In almost every construction project, delay is an inevitable yet controllable phenomenon. The Indian 

construction industry encounters an enormous amount of delays in projects. Delay affects both the 

time and money in form of schedule and cost overruns respectively. Due to impressive and dynamic 
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growth in the Indian construction sector, planned efforts are essential to limit these undesirable 

delays, which occur due to various reasons. On account of the surge in the rate of Residential 

Building Construction, the task of Identification and Analysis of the delays in Residential Projects of 

Maharashtra (India) has been attempted by several authors. The aim of the research is to provide 

insight to the construction stakeholders and researchers. A Questionnaire Survey was administered 

for Maharashtra state involving 33 Contractors, 38 Consultants, and 29 Developers. The data 

analysis is performed by using Importance Index to rank the identified delays, Principle Component 

Analysis, and Correlation Analysis to check the extent of agreement amongst the stakeholders (i.e. 

contractors, consultants, and developers).  The findings of this study revealed that the finance related 

issues, as well as labour related problems as the dominating causes of delays.. 

Keywords: Residential Projects; Construction Delays; Importance Index; Correlation Analysis; 

Principal Component Analysis 
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Abstract 

The purpose of this study is to achieve and promote new buildings construction and to retrofit 

existing buildings while satisfying low energy criteria. This means improving energy efficiency of 

buildings and energy systems, developing sustainable building concepts and promoting renewable 

energy sources. „Green‟ or „sustainable‟ buildings use key resources like energy, water, materials, 

and land more efficiently than normal buildings. With more natural light and better air quality, green 

buildings typically contribute to improved employee health, comfort, and productivity. A green 

building depletes the natural resources to the minimum during its construction and operation. Our 

study also includes implementation of Building Information Modelling (BIM) along with green 

concept so as to visualize the problems and risks which are involved in the project at various stages. 

Building Information Modelling (BIM) is process that supports virtual design and construction 

methodologies. With the help of BIM we can reduce the cost of wastage to a large extent. By using 

BIM the productivity increases which in turn reduce operating cost of construction. The aim of our 

study is manage the construction of green buildings using building information modelling tools, its 

timely completion within minimum possible cost. It also includes, minimize the demand of non-

renewable resources, maximize the utilization efficiency of these resources, when in use, and 
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maximize the reuse, recycling, and utilization of renewable resources as it increases the use of 

efficient building materials and construction practices. It also optimizes the use of on-site sources 

and sinks by bio-climatic architectural practices; uses minimum energy to power itself, uses efficient 

equipment to meet its lighting, air-conditioning, and other needs, maximizes the use of renewable 

sources of energy, uses efficient waste and water management practices, and provides comfortable 

and hygienic indoor working conditions. 

Keywords: Construction Management; Green Building; Building Information Modelling 
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Abstract 

This study considers the importance of material management in building construction site. This study 

considered the procurement practices and factors affecting material management in context with 

time, cost and quality. The reduction of wastage, handling of material, on time material delivery, and 

tracking technologies are sorted out effectively in the systematic manner. For determining, each of its 

aspects in detail causes for damage, poor security, pre-planning in procurement before facing force 

majeure. The problems relating to material management are discussed in order to achieve 

effectiveness in all types of construction projects. The results in this study helps in reducing overall 

cost and smooth running of the project activities. 

Keywords: Material Procurement; Material Handling; Wastage Reduction; Material Selection; 

Managerial Aspect  
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Abstract 

Evaluation of ground water quality is an important issue to assure its safe and stable use. In this 

paper ground water quality assessment of Panvel and surrounding region has been investigated. 

Panvel is the most occupied town in Raigad district. The city is developing rapidly due to its close 

proximity to Mumbai and JNPT port. Urbanization and agricultural actions have huge effect on 

ground water quality of the study area. The groundwater development along the coast results in 
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induced flow of saline water into the aquifers of freshwater and thereby resulting in the intrusion. 

The intrusion of salt water into the aquifers along the coastal area is becoming one of the major 

concerns around the world. In this study various ground water and sea water samples were collected 

from different sources randomly, like from hand pump, borewell, dugwell. The ground water and sea 

water samples were analysed according to IS standards. The study reveals that, hardness is high in 

ground water samples in all the locality of Panvel region. In addition to this, alkalinity and turbidity 

are major issues in old Panvel and Akurli region. 

Keywords: Ground Water; Coastal Region; Salt Water Intrusion; Ground Water Quality; Water 

Contamination  
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Abstract 

Electro coagulation is a technique which is used to remove pollutants like dye, heavy metals, oil & 

grease, etc. from water and waste water. It is also considered as electro flotation because flotation 

occurs due the formation of hydrogen bubbles at the cathode due to hydrolysis. Chemical 

coagulation is generally used for destabilization pollutants; the widely used coagulants are aluminum 

and iron metal salts. Electro coagulation is a chemical-free technique and less sludge producing 

during the process with no trace of secondary pollutants. Different metals have been used as an 

electrode to form metal hydroxide after reacting with water when a potential difference is applied 

between the electrodes. The aim of the study is to review the effective and efficient for pollutant 

removal by Electro coagulation for different industrial effluent their optimum operating condition, 

mechanism and factors affecting mechanism. The various parameters like initial pH, initial pollutant 

concentration, applied current density, inter-electrode distance and electrolysis time with monopolar 

and bipolar configuration. The various advantages and disadvantages of electro coagulation have 

been reported in this review. 
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Abstract 

The 12 major ports, placed under the Union List of the Indian Constitution, are statutory bodies 

(trusts) administered by the Government of India under the Indian Ports Act, 1908 and the Major 

Port Trust Act, 1963. The Indian Ports Act (1908) lays down the rules regarding safety of shipping 

and conservation of ports for the entire port sector and regulates matters pertaining to the 

administration of port duties, pilotage and other charges. The Major Port Trust Act (1963) lays down 

the institutional framework for the major ports in India. Accordingly, each major port is governed by 

a Board of Trustees appointed by the Government of India. The composition of these Boards reflects 

greater government representation compared to private interest groups. The trustees exercise limited 

power and are bound by directions on policy matters and orders from the Government of India. The 

port trusts are expected to serve public interest rather than maximising profits or revenues, while at 

the same time, ensuring optimum deployment of assets. Kolkata is the earliest major port in the 

country. But the nucleus of the present day Kolkata Port lies much earlier - with the grant of trading 

rights to the British Settlement in Eastern India by the Moghal Emperor Aurangzeb. The city of 

Kolkata has a synergistic linkage with the port. In course of time, the power to rule this vast country 

passed from the East India Company to the British Crown. The affairs of the Port were brought under 

the administrative control of the Government with the appointment of a Port Commission in 

1870. The Kolkata Port was initially conceived to promote and protect the British colonial interest. 

However, with the advent of freedom in 1947, the Port was called upon to champion the National 

cause. The Port took over the responsibility in the wake of the aftermath of Second World War and 

the partition of the country. The Port which was once considered the most important port in the 

country still remains the premier port which has been rightly called the gateway to Eastern India and 

is the guiding factor for the trade and commerce of vast hinterland comprising the entire Eastern 

India including Bihar and Eastern Uttar Pradesh and the two land-locked Himalayan Kingdoms of 

Nepal and Bhutan. The Commissioners for the Port of Kolkata ran the port till January 1975 when 

Major Port Trusts Act, 1963, came into force. The history of Kolkata Port has been a continuous 

story of struggle and success - it's a saga of uninterrupted development, improvement and 

achievements. Kolkata Port is a port of contrast and contradictions. Kolkata Port is the only riverine 

Major Port in India, situated 232 km up-stream from the Sandheads, having arguably the longest 

navigational channel amongst Major Ports of India and its navigational channel is one of the longest 
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in the world. At one end at Kidderpore, it has the lowest draft and the other end at Sandheads, it has 

the deepest draft (more than 50 m) amongst Indian and world ports. What was described as „one of 

the best and most convenient ports out of Europe‟ by the Lt. Governor of Bengal in 1877, still retains 

a pre-eminent position among the nation‟s ports on the strength of its infinite variety of availability 

of draft throughout 232 km long navigable channel. It is not for nothing that it has been able to 

surpass every target set for it and set all-time records in almost every walk of port activity. It could 

attain this only because of its professionalism and commitment to perfectionism. In the recent past, 

Kolkata Port has been adjudged as the best managed port in the country. Despite it being 126 miles 

away from the sea, Kolkata is, by far, the best choice for eastern gateway to this continental country. 

Kolkata Port Trust remains one of the pioneering and most promising ports of India. It has two dock 

systems - Kolkata Dock System at Kolkata with the oil wharves at Baj Baj and Haldia Dock 

Complex at Haldia, having a combination of facilities with a lot of attractive packages. The study 

aims to find out the challenges and opportunities of the Kolkata port in the current economic context. 
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Abstract 

A large number of industries generate waste containing colour causing substances. The majority of 

compounds responsible for colour are not readily biodegradable. In this paper various method of 

decolourization of industrial waste water were studied, i.e., Filtration techniques (ultrafiltration, 

reverse osmosis, etc.: - very effective but high cost due to frequent membrane fouling), Oxidation 

system (Ozone O3, Hydrogen Peroxide H2O2, etc.:- high reactive but high cost), Precipitation system 

(coagulation/flocculation: - high sludge and in some cases ineffective), Adsorption system (pre-

treatment of wastewater, high cost). The result showed that two new emerging techniques: Electro 

coagulation and Photo-Oxidation process was superior in efficiency and cost effective as compared 

to above techniques. 
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Abstract 

Critical Chain Project Management is a scheduling tool which is used for planning and managing 

projects based on the resources that are required to execute project tasks within predefined time and 

budget. In this study LYNX based step by step process of scheduling was identified for residential 

construction projects. The detail process of scheduling starts with identification of tasks, resources, 

activities, calculation of labour productivity, labour assignment and at last assign duration for each 

activity based on which resource availability. Lastly, this study prepared final CCPM schedule for 

particular set of activities. 
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Abstract 

In growing metropolis, increase in vehicular traffic is one of the early effects of urbanization, 

economic growth and increase in the floating population. The vehicular traffic in the dense areas of 

the growing city puts lot of pressure on the pedestrian movement and it often results into safety 

concerns of both pedestrian and moving vehicular traffic. Also, in densely populated areas and 

central business districts, it is one of the most important goals of urban local bodies to improve 

pedestrian traffic and movement. At long stretches and busy ring roads, pedestrians are prone to 

serious threats at uncontrolled mid block crossings in mixed traffic conditions. Hence, it is important 

to provide seamless movement to fast moving vehicles without any obstacles such as signals or 

crossings. This paper attempts to analyze the crossing behaviour of pedestrians like crossing speed, 

compliance with signal, level of service of pedestrians and pedestrian vehicular interactions under 

mixed traffic conditions. A field survey has been conducted in 8 concentrated areas of Hyderabad, in 

order to perform traffic analysis. The main objective of this study is to investigate the pedestrian road 

crossing behaviour at the uncontrolled mid block location under mixed traffic condition and has been 

modelled using simple regression analysis, multiple linear regression analysis. Based on 
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observations, factors influencing pedestrian crossing speed had been studied and a design crossing 

speed has been determined for adult and old pedestrians and proposals have been made in order to 

create seamless vehicular traffic flow and to improve safety and comfort, which plays a vital role in 

planning pedestrian facilities 

Keywords:  Pedestrian; Mid Block Crossings; Crossing Behaviour; Mixed Traffic Conditions  
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Abstract 

A dome may be defined as a thin shell generated by the revolution of a regular curve about one of its 

axes. The procedure of designing domes was clearly explained and from the analysis and design, we 

get the Meridional Reinforcement, Hoop Reinforcement of a dome and ring beam reinforcement. 

The spherical dome is the simple geometry and this produces simple answer to the stress distribution 

within the shell. Dome is a structure which can easily distribute the stresses as compared to any plate 

structure. In this study, we have analysis our dome with respect to different center rise changes and 

with respect to the base diameter (D). Change in center rise with respect to its diameter (D) such as 

(D/2), (D/3), (D/4), (D/5) ,(D/6), (D/7), (D/8), (D/9) and (D/10) with different support condition such 

as fixed support and hinge support is analysed. We have also taken the different stress distribution, 

shear force and bending moment in this different condition.  
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Abstract 

Base isolation is a powerful seismic resistant structural system. It has lower horizontal stiffness and 

large lateral stiffness and can provide good control of vertical displacement and storey drift of the 

building under earthquake loads. In the present study, the main focus is to evaluate seismic 

performance of the building with base isolation, building with fixed base and building with shear 

wall. The study also evaluates the performance of the base isolated building by taking different 

shapes of building with rubber isolator and by taking same floor area as 576 m
2
. An earthquake load 

is applied to a building of G+5storey located in seismic zone five [IBC-2012 and IS 1893-2002 
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Code]. The parameters like lateral displacement, base shear, base moment and displacement were 

found by SAP2000 software. The performance of each building was evaluated by SAP2000 

Software. For the structure with base isolation, the natural period of building is increased and relative 

displacement is decreased. 
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Abstract 

With increasing competitive market in the construction industry and use of upcoming speedy and 

efficient techniques, construction managers have to be more careful in the process of decision 

making. Many existing studies show that schedule management focus on the planning stage 

particularly on schedule estimate which is based on the labour and equipment resources. Prevention 

of delay is a major challenge. It is very important to identify the factors responsible for the delay. 

Similar study is undertaken for the activity of Facade construction. This activity was selected 

because of its importance in construction activity in terms of schedule estimation for high rise 

construction. Facade, in spite of being an exterior protective element, construction of interior works 

and finishing activities can only start after the facade is constructed. So, to avoid delays in other 

dependable activities and to develop schedule estimation model for facade, an in depth case study 

was conducted. The results of the case study have been used in Monte Carlo Simulation. Finally, by 

using the results of the simulation a schedule estimation model for facade construction is developed, 

after conducting multiple regression analysis. This model will help the project managers to perform 

schedule estimate easily, quickly and accurately and overcome construction delay and time 

extension. 
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Abstract 

Road network is an essential component in the development of the rural areas. Maintenance is 

needed for any type of pavement whether it is rigid or flexible and if, timely maintenance is not 

provided then reconstruction will become unavoidable. Pavement Condition Index (PCI) is simple 

and inexpensive way to monitor the condition of surface of road, identify maintenance and 

rehabilitation needs, and helps in spending the road maintenance budget. PCI is a numerical rating 

for the condition of road from 0 to 100 by measuring severity, extent and type of distresses present 

on the road surface. In this paper, rigid pavements in the rural area of Vikramgad Taluka, Palghar 

District, Maharashtra State of India are considered. Based on field visit, the most commonly 

observed distresses are surface deterioration, longitudinal cracking, transverse cracking and corner 

breaks. These distresses are considered for evaluating condition of the pavement. The weightage of 

each distress is determined from the questionnaire survey and then PCI of each road is evaluated. 

The road with lowest PCI will have highest maintenance priority and vice-versa. In this study, 10 

concrete roads were evaluated and priority ranking is given for their maintenance. This method of 

prioritization helps in effective utilization of allocated financial budget for the road maintenance. 

Keywords: Pavement Condition Index (PCI); Pavement Maintenance; Prioritization; Rigid 

Pavement; Rural Roads 
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Abstract 

Rural roads play a key role in the development of rural areas since it provides access to various 

market centres and necessary services. Maintenance of these roads is important to keep them in 

usable condition and to reduce deterioration and is generally carried out after evaluation of road 

condition. Therefore, emphasis must be given on evaluation of road condition as inaccurate 

evaluation may lead to the implementation of improper maintenance measures. This may lead to 

further deterioration and unnecessary expenditures to prevent such deterioration. Several methods are 

available for evaluating the condition of road. The proposed study attempts to evaluate the road 
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condition based on surface condition survey. In all, 13 pavement distresses are considered in the 

study. Surface condition survey is then carried out on five rural roads in villages of Jawhar Taluka, 

Palghar District, Maharashtra, India. The Pavement Condition Index (PCI) of the road is then 

calculated which reflects the condition of road on a rating scale of 0 to 100, 0 representing the failed 

condition and 100 representing the excellent condition. The results obtained from the study can be 

used for selection of appropriate maintenance strategy and prioritization of roads for maintenance.  

Keywords: Flexible Pavement; Pavement Condition Index; Pavement Distresses; Road 

Maintenance; Rural Roads 
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Abstract 

The construction industry is typically characterized by extreme competitiveness, high uncertainty 

and risks, and generally low profit margins where the contractors constantly seek ways to outbid 

their competitors through competitive bidding. The impact of globalization and technological 

changes have also made difficult for construction organization to survive in the competitive world, 

especially in developing countries such as India. Competitive bidding is predominantly determined 

by how low a contractor can bid relative to other bidders. Hence contractors often neglect marketing 

activities and often fail to realize the importance of marketing. Marketing mainly deals with 

customers and aims to manage profitable customer relationships. In this context, marketing may help 

construction companies to differentiate themselves from their competitors, cultivate and/or keep 

clients, and thereby create competitive advantage. The aim of the study is to analyze marketing 

approach of Indian construction companies and strategies used to focus on improving the 

competitive potential, ensuring long-term and stable positioning of these companies. In order to 

identify the marketing functions of Indian construction companies and the extent to which these 

contractors carry out traditional marketing practices, data are collected by analyzing the literature 

relevant to marketing in construction and other data sources like websites, advertisements, 

publications etc. We also seek to find out the factors that a construction organization needs to 

consider while developing their marketing strategies. The result of our study may give a 

comprehensive understanding of marketing functions which may be applicable for construction 
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majors looking to expand their business and also for new enterprises looking to venture into 

construction industry. 

Keywords: Marketing Management; Project Marketing; Construction Companies; Marketing Mix; 

Relationship Marketing 
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Abstract 

The present study analyzes the square shape building of 625 m
2 

area for 12 storey, 15 storey, 20 

storey and 25 storey buildings having a two-different bay size, 5 m x 5 m and 6.25 m x 6.25 m. Each 

floor height is 3 m and total height of the structures is 36 m, 45 m, 60 m and 75 m. Loads and load 

combinations are considered as per Indian Standard 1893-Part 1 (2002). The present study compares 

the different parameters such as storey drift, storey shear and displacement of the structure under 

lateral loads using software E-TABS. 
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Abstract 

Thermal coal power plant is a huge industry which has a major contribution in the energy production 

sector. However, this also produces the fly ash as a by-product during the combustion process. 

Generally fly ash is a composition of SiO2, lime (CaO), FeO2 and Al2O3. It is classified as Class C 

and Class F, wherein Class C fly ash is usually alkaline in nature and it contains more lime (CaO) 

than Class F. Class F is acidic in nature, contains less than 10% of lime and requires more cementing 

material during it‟s application. Based on its source, it may contain one or more heavy metals like 

Arsenic (As), Beryllium (Be), Boron (B), Cadmium (Cd), Chromium (Cr), Cobalt (Co) and Lead 

(Pb) etc. These heavy metals are highly toxic, and it can be a potential threat to the human health and 

environment. This paper reviews various utilization of fly ash and the significance of heavy metals 

and its impact on the human and environment. 
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Abstract 

Maintenance of existing roads is vital to keep their asset value intact, however is quite challenging 

due to the budget constraints. Maintenance management system aims at establishing cost effective 

repair and maintenance policies based on deterioration extent of the road. This study attempts to 

establish long-term financial plan for existing flexible pavements based on their current conditions. 

In this study, rural road network in the state of Maharashtra is inspected for visual distresses and 

roads are categorized based on Pavement Condition Index (PCI) scale. Seven road case studies are 

considered ranging from very poor to very best condition. Accordingly, maintenance / repair 

alternatives are developed as per extent of road deterioration and maintenance needs. The 

Maharashtra State Government Public Work Department (PWD) standards are adopted for 

maintenance treatments. Long-term financial strategy for same network is developed for next 10 

years. Effectiveness (life) of maintenance alternatives chosen is taken as criteria for maintenance 

treatment intervention (frequency) during 10 years plan. Finally, annual financial budget is proposed. 

Net Present Value (NPV) of life cycle costing is used to forecast exact value of investment to be 

made in each year of design period of 10 years. This study may be useful to adopt long-term 

maintenance strategy for any rural road network having various road conditions from the most poor 

to the best. 

Keywords: Maintenance Alternatives; Pavement Condition Index (PCI); Maintenance Intervention 

Levels; Future Value; Net Present Value (NPV) Method   
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Abstract 

Civil infrastructure projects are commonly known for inherent uncertainty as they are vulnerable to 

various risks, managing of which decides the fate of the projects. Numerous literature is available 

mailto:shami.sp82@gmail.com


45 

 

describing the risks and their nature. Quite a few describe the views on risk management as well. The 

risks are managed traditionally by following waterfall approach as that of the project as a whole. 

This strategy holds good if the projects are of a familiar type. But when dealing with unfamiliar 

circumstances and a lot of uncertainty in terms of frequent change in the scope is involved within the 

project, it increases the complexity and hence adds to the difficulty in managing the risks and hence 

the project. Though the project risk management is not a new concept, the circumstances in which 

the projects are executed now are very different from the old days, when the approaches for risk 

management were being formulated. Researchers and practitioners are recently emphasizing the 

importance of exploring different approaches, including practices from so-called „Agile Methods‟, in 

order to cope with the innovation and dynamism of certain industries and project types. The aim of 

this article is to present a review of the traditional project risk management methodology and 

emphasize the easiness of risk management in the large infrastructure projects when they are 

managed in the agile way. 

Keywords: Agile Methods; Civil Infrastructure; Construction Project Management; Project Risk 

Management; Scope Change 
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Abstract 

Arsenic is a naturally occurring substance mainly found in traces of the soil and rocks. In various 

human activities, arsenic is obtained as a by-product. Arsenic is a heavy metal having high toxicity, 

poisonous and cancer causing properties which is harmful to the human health and environment. 

Arsenic can be released from rocks and soil and get mixed with ground water under certain 

geochemical conditions such as neutral or alkaline pH of the ground water and low oxygen and high 

iron concentration of the ground water. Main sources of exposure to arsenic are contaminated water 

and the food which is prepared with contaminated water. Direct and indirect consumption of arsenic 

for a long period can lead to skin and internal organ diseases such as kidney, liver, bladder, and lungs 

cancer etc. Developmental effects, cardiovascular diseases, neurotoxicity and diabetes can also be 

caused by arsenic exposure. Oxidation, coagulation, filtration, ion-exchange, lime precipitation, 

reverse osmosis, and membrane techniques, etc. are commonly used treatment techniques for 

removal of arsenic that has been studied in this review paper. 
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Abstract 

The growth in the infrastructure sector is one of the important levers of any country‟s progress. 

However, this cannot be achieved without large scale funding that is needed for these long gestation 

projects. The government relies on the ability of the private sector to invest in this sector through the 

mechanism of the public private partnership projects. The success of these projects is dependent on 

the ability of the private sector to provide financial support, higher level of skills, efficient and 

effective program coordination and goal directed project management. Management of public private 

partnership projects needs special acumen and enhanced ability to interact with different stakeholders 

throughout the course of the project. These projects face variety of challenges while engaging with 

the stakeholders during different phases and therefore, it is imperative for the project manager to 

adopt suitable techniques to tackle them. The measure of success at every stage of the project is 

characterized by different factors. This paper focuses on the critical success factors related to the 

stakeholder engagement in public private partnership projects in the infrastructure sector. The 

identification of these success factors will reveal the importance and their role in enabling effective 

stakeholder engagement. The study also deals with categorizing these success factors, based on the 

various characteristics of public private partnership projects, like procurement process, risk 

allocation, sharing of authority between the two partners, commitment and responsibility to project 

delivery and transparency in communication all leading to strong stakeholder engagement. 

Keywords: Project Management; Stakeholder Engagement; Public Private Partnership Project 
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Abstract 

The construction of roads in most of the places across the world faces major problems due to weak 

sub grade soil. One such weak sub grade often encountered is Black Cotton (BC) soil. Soil 
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stabilization has become a major issue in construction engineering and the research regarding the 

effectiveness of using natural wastes are rapidly increasing. In the present study, an attempt is made 

to find out the improvement of strength in black cotton soil mixed with varying percentage of lime & 

stone dust and Recron fiber, by conducting a series of tests. It has been found that there is a 

significant variation in the liquid limit, plastic limit, plasticity index of black cotton soil samples 

containing lime and stone dust. The liquid limit decreased from 64.20 % to 45.00 %, plastic limit 

decreased from 35.14 % to 31.72 %, plasticity index decreased from 29.06 % to 13.00 % by 

replacing the BC soil by lime (15 %). The liquid limit decreased from 64.20 % to 50.00 %, plastic 

limit decreased from 35.14 % to 33.78 %, plasticity index decreased from 29.06 % to 14.14 % by 

replacing the BC soil by stone dust (20 %). The Unconfined Compressive Strength (UCS) of soil, 

using lime (15 %), stone dust (20 %) and varying percentage of Recron fibre (R) by weight of soil, 

increases upto 1.00 % and thereafter it decreases at 3 and 14 days of curing. 

Keywords: Black Cotton Soil; Lime; Stone Dust; Recron Fiber; Atterberg’s Limit; Unconfined 

Compressive Strength 
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Abstract 

Safety is usually apprehended as the most significant criteria of a construction project. Enhancing 

employee health and safety returns benefits to the project in specific and the industry in general. 

Accidents and other safety concerns are still issues in the construction industry that needs added 

investigate and additional ladder to assist, avoid and solve these issues. Building Information 

Modeling (BIM) is a clever representation based procedure that provides imminent plan, build and 

manage building and infrastructure. Users of BIM tools point towards the skills to envisage the final 

design down with the construction procedure as a valuable quality of using BIM. This paper attempts 

to discover the facts and practices of the Indian stakeholders towards BIM on construction safety. 

According to the study outcome, a huge proportion of the engineers who utilize BIM believe that 

BIM helps to abolish safety hazards and enhance worker safety. The study results propose that 

development in safety performance across the construction industry may be due in part to get larger 

use of BIM in the Indian construction industry. This article introduces readers to the perception of 

BIM, its uses and benefits, mainly with importance to the construction safety. 
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Abstract 

The purpose of the study is to examine the effect of quality management practices in the construction 

of metro rail project with reference to managers and users comfort level satisfaction. It also aims to 

compare various antecedents of quality management practices and satisfaction levels. A cross 

sectional research on engineers and metro users was made through the questionnaire method and 

analysed using SPSS software. The population of the study consists of managers and metro users in 

Tamilnadu. The study was conducted during the period of September 2016 to February 2017. The 

study identified ten dimensions of quality management practices such as execution difficulties, 

material specifications, price hike of materials, replacement methods, design requirements, safety 

aspects, structural resistance, onsite-efficiency, man-power & work time and satisfactory outcome 

with respect to Manager‟s satisfaction. The study also identified other ten dimensions such as 

reduction of traffic congestion, punctual reach, smart ticketing system, ladies coach, fare, 

underground parking facility, lift provision, frequency of trips, ease of access to workplace and 

comfort level with respect to Metro User‟s satisfaction. Further, the study also confirmed that there is 

significant impact on reduction in traffic congestion, punctual reach, smart ticketing system and 

underground parking facility. The findings of the study may help the policy makers regarding quality 

management practices in the construction works of metro rail project and services offered to the 

public. 

Keywords: Quality Management; Metro Rail Project; Highly Viewed Variables; Manager’s 

Satisfaction; Comfort Level 
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Abstract 

The occurrence of an earthquake causes a wide range of destruction and damage to the infrastructure 

in a given area, even causing injury or loss of lives. The purpose of the project is to design and 

develop an earthquake simulation table to be used for analysis of scaled model structures for 

educational purposes. The primary goal of the shake table is to replicate the earthquake conditions 

based on input of earthquake data collected from various sources. Mechanical modifications are 

made to the shake table to give maximum possible accuracy of the uniaxial motion. The secondary 

goal is to test framed structures representing various conditions loaded on to the shake table and use 

the results to suggest remedial measures. The main objectives of this project are: to achieve auto-

simulation of the earthquake shake table, to run the table using collected earthquake data and to 

study the effects of scaled model frame structures showing various conditions. The previous table 

was run and the points where improvements need to be made were worked out. After the mechanical 

modifications were completed, the method of simulation of table was worked out. A circuit system 

was set up where a microcontroller is used to digitally control the system and feed data to the table. 

Scaled models representing 3 conditions, namely: long column – short column condition, floating 

column condition and soft storey condition were fabricated and tested. An accelerometer is used to 

act as a check to validate the resulting motion and to see the vibration of different storey of the 

models. The results and conclusion obtained from testing various models are discussed in paper. The 

results of the research if taken into account while designing of buildings in earthquake prone areas 

will help in making structures safer. 
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Abstract 

It is a well-known fact that design and construction phases are fragmented.  In general, this design 

and construction phases are governed by functional and logical requirements respectively. 

Additionally, the information-driven design process occurs often in a top-down approach unlike the 
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workflow-driven construction process which is sequenced with a bottom-up approach.  These 

fundamental differences in these two phases led to fragmented design and construction processes.  

Further, with the advent of Information Technology (IT) platforms, the design and construction 

teams spread across the globe aggravate the fragmentation. In reality, major decisions take place in 

design phase without focussing on the constructability issues resulting in changes, repetition, 

redesign or rework. Therefore, integrating the design and construction processes is essential to have 

minimal rework in design. There are several solutions such as Building Information Modelling 

(BIM), Value Stream Mapping (VSM) etc. for integrating the design and construction phases. 

However, owing to the drawback in the available solutions, there is a need to find an alternate 

solution for the integration.  Thus, the objective of the present study is to integrate the design and 

construction using Axiomatic Design approach to ensure minimal changes or rework.  To achieve 

this objective, a Set-based Axiomatic Design approach was proposed. Axiomatic design is a matrix-

based approach that can map the functional requirements to the design parameters and subsequently 

to the construction parameters. Set-based design recommends evaluating design and construction 

solutions concurrently. This concept was applied on a case illustration and the initial results were 

also discussed. 

Keywords: Integration; Set-Based Design; Axiomatic Design; Constructability 
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Abstract 

On 8
th

 November 2016, Prime Minister Mr. Narendra Modi announced the Government of India‟s 

decision to cancel the legal tender character of ₹500 and ₹1,000 banknotes with effect from 9
th

 

November 2016. He also announced the issuance of new ₹500 and ₹2,000 banknotes in exchange for 

the old banknotes. The demonetization of the highest denomination currency notes is a part of 

several measures undertaken by the government to address tax evasion, counterfeit currency and 

funding of illegal activities. The requirement to deposit currency notes in excess of specified limits 

directly into bank accounts has resulted in the declaration of hitherto unaccounted income, subject to 

higher tax and other penalties. These demonetization measures have had a significant and immediate 

impact on the state of the Indian economy. These measures are also expected to result in long-term 

impact on certain industries and sectors. These measures have resulted in a significant decrease in 
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liquidity in the short term, which is expected to ease gradually with the introduction and circulation 

of the new currency notes. As a result of these measures and increased deposits with banks, the bank 

deposit base has increased significantly. The financial savings are expected to increase as a result of 

the shift from unproductive physical asset based savings to interest-bearing financial assets. This, in 

turn, is expected to enhance the liquidity position of banks, which can be leveraged for lending 

purposes.  The real estate sector in India has traditionally involved a significant level of informal 

funding in the form of cash transactions. As the demonetization measures are expected to result in 

decreased informal funding sources, the real estate sector is expected to be adversely affected. Cash 

transactions are most common in secondary sales, and resale transactions are expected to decline. 

While these measures are expected in the long term, to promote transparent pricing in the real estate 

sector, decreased liquidity resulting from lower informal funding sources is expected to significantly 

weaken the demand for resale properties. Luxury and high-end real estate transactions have also 

typically involved large cash transactions, with a significant proportion funded from informal 

sources, and not from banks and other financial institutions. Luxury property rates are therefore 

expected to decrease as a result of fewer purchasers with significant liquidity. These measures are 

expected to adversely affect investors in projects with insufficient audit and funding procedures. The 

objective of this study is to measure the immediate impact of demonetization on the real estate 

demand of residential sectors in Pune city. This paper also measures the awareness of people about 

demonetization and its benefits. 
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Abstract 

In its form of being a single indirect tax that covers all goods and services, the Goods and Services 

Tax (GST) may be termed as one of the most radical tax reform which is likely to have a long 

standing and a remarkable effect on India‟s economy. The GST, once fully implemented in two or 

three years‟ time is expected to eliminate the conflicting and cascading tax structures that are 

prevalent. There is a general ill-feeling that these conflicting tax structures have confounded the 

entire industrial sector in the past. The GST may impact the construction industry in different terms. 

The construction material is likely to become dearer. Due to land prices being less, the affordable 

housing sector may become cheaper. While the other sectoral components of the construction space 
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like the real estate and commercial sectors are expected to get costlier. In a way high value realty 

may feel the pinch. As minimal change is only visualized in the overall gross cost of construction, 

hence the impact on real estate developers and builders may not be significant. The builders and 

developers can offset the expected increase in the construction costs by virtue of input tax credits on 

various items homogeneously viz. GST collected on consultant‟s bill or that on a bag of cement. As 

regards to the infrastructure sector - Goods and services for infrastructure projects enjoy a large 

number of concessions and exemptions under Central and State laws, since the sector is of national 

importance. Yet, the multiplicity of taxes and general construct of contracts give the infrastructure 

sector a heightened degree of complexity from the perspective of indirect taxes. The key issue for 

this sector is the continuity of current concessions and exemptions under GST and its plausible 

impact on credit chains and costing. In this paper an attempt is made to elucidate the impact of GST 

on various sectoral components of the construction space. 
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Abstract 

Real estate industry in India is increasingly becoming important from the GDP point of view. The 

Real Estate Regulatory Authority (RERA) that came into force from 1
st
 May, 2017 is expected to 

reduce ambiguity and any unethical practices prevalent in the Real Estate field. The act is aimed at 

streamlining the Real Estate transactions with a three-month registration period for promoters & 

developers under Real Estate Regulatory Authority (RERA). The act can bring transparency in Real 

Estate scenario. The paper presents a comprehensive analysis of the Real Estate Regulatory 

Authority (RERA) Rules formulated by major states (like Delhi, Karnataka, Rajasthan, Tamil Nadu, 

and Maharashtra). The paper proposes to identify the gaps and suggests nullifying any shortcomings 

in the rules of each state‟s Real Estate Regulatory Authority (RERA) Rules. 
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Abstract 

Delays are a major cause of concern which affect the overall construction time of high rise buildings. 

In India, not much research has been conducted to understand the critical factors causing delay in 

high rise building construction. With this in view, this paper studies and analyses the critical factors 

that are responsible for delay in construction of such projects in India with the help of an elaborate 

questionnaire survey. Responses have been collected from professionals with varying levels of 

experience in construction industry. From the responses, percentage contribution of these factors to 

delay in each phase of construction has been found and they are ranked with respect to their Relative 

Importance Index (RII).  
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Abstract 

Pervious concrete also called no-fines concrete is manufactured without fine aggregate; it consists of 

coarse aggregate, cement and water. Its main advantage is that it provides direct drainage and helps 

to percolate water through the pavement into the permeable base. In the present experimental study, 

samples of pervious concrete were mix-designed based on NRMC – 522R: 2006 & IS 12727:1989 

and were tested for desired engineering properties i.e. permeability and compressive strength. 

Further, the samples have been tested with partial replacement of cement with supplementary 

cementitious materials like Ground Granulated Blast Furnace Slag (GGBFS) and Silica fume in the 

proportion ranging from 7.5 to 20 percent. This paper identifies that most of the mixes with 

supplementary cementitious materials improved the water permeability of pervious concrete while a 

few combinations have shown slight but acceptable decrease in the compressive strength maintaining 

the desired permeability. This paper emphasises the use of GGBFS and Silica fume in no-fine 

concrete without compromising on strength and desired permeability which is also sustainable. 
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Abstract 

In India, the development of real estate occurs in the organized and unorganized sectors. The 

organized real estate segment also referred to as the corporate real estate is characterized by the 

professional practice of real estate construction by companies incorporated under law and usually 

listed with the stock exchange. The unorganized sector is characterized by entities carrying out the 

real estate activity such as contractors, builders, developers etc. in their individual capacity as 

proprietors or as a legal entity of a partnership firm or an incorporated private limited company.  

The traditional methods of real estate development of launching the project, seeking bookings and 

handing over the built space are challenged by several leading real estate companies. Instead, the 

emergence of innovative methods of project launching, pricing, selling and project management to 

deliver superior customer value is observed. The driving factors of this change are customer 

requirements, regulations, competition, technology and the economy. This paper examines these 

phenomena which are unfolding in the current built space environment by studying and examining 

the practices adopted by some of the leading real estate companies in India and proposing a model 

which can be replicated by other developers. It is hoped that this model can be benchmarked as best 

practices for the Indian real estate sector. 
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Abstract 

Quality of Work Life (QWL) of employees is an important consideration for employers interested in 

improving Human Resource Productivity (HRP).  QWL has assumed increasing interest in industries 

as well as developing countries and it is defined as all the organizational inputs which aim at the 

employee‟s satisfaction and enhancing organizational effectiveness. There has been ample research 

studying QWL, but very little attempts have been made on QWL in construction industry. As people 
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everywhere suffer from the many unfortunate and sad crises and outcomes brought by organizations, 

QWL deserves more intensive and in-depth research, especially examining QWL linkage with the 

whole well – being. The objective of this study is to outline the various aspects of QWL and its 

implications on Employee‟s Job Satisfaction, Salary and Rewards, Growth, Social Environment, 

Productivity and Well-Being, in particular with respect to the construction industry. In the present 

research, we are correlating the above factors to the construction industry to understand its 

significance in improving the HRP. 
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Abstract 

Poor site management causes huge wastage at the construction site and ultimately results in time 

overrun, cost overrun thus resulting in customer dissatisfaction.  Lean construction techniques are 

aimed at reducing wastage and increasing value to the customers. Globally, many studies have been 

carried out to overcome wastage at the construction site by applying various Lean construction 

techniques but a very few studies have been carried out in the Indian scenario. The objectives of the 

current study are: (i) To identify the key wastage causing factors at the construction site and (ii) To 

identify the potential lean technique solutions, to overcome these problems. In order to accomplish 

these objectives, a critical review of relevant literature and case study analysis were carried out. This 

is further coupled with a structured questionnaire survey at multiple Indian construction sites to 

gather information on key wastage causing factors. Relative Important Index (RII) and Factor 

Analysis were carried out on the responses. The results of this study reveal that delay in approvals, 

adverse site conditions and poor coordination are the top three key wastage causing factors at the 

construction site. Value stream mapping, 5S and Last planner are the most recommended and used 

lean construction techniques to resolve these problems. The study can be further extended to quantify 

these causes and the impact of application of these techniques. 
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Abstract 

Cost overrun is one of the major problems faced by the bridge construction industry in Kerala. The 

construction of bridges is complex and most of these projects exceed the estimated cost after the 

completion of works. These cost overruns can occur due to several factors caused by different 

stakeholders. The main objective of this study is to identify the stage–wise critical factors impacting 

cost performance across the design consultants, contactors and client perspectives who are involved 

in public bridge works in Kerala. In this study, the bridge construction is divided into three stages 

and 25 attributes influencing cost overrun were identified from the literature. The impact of these 

attributes on cost overrun was measured through a questionnaire survey. The stage-wise critical 

factors were identified using Factor Analysis. 42 respondents participated in the survey and the 

critical factors affecting cost overrun were identified for each stage. The critical factors that affect 

stage 1 are climatic conditions and contractor inefficiency, improper site management, improper 

planning of project team, inaccurate project planning and monitoring, political and labour issues, 

delay and mistakes throughout the project, variations in prices and lack of coordination. The critical 

factors that affect stage 2 are climatic conditions and improper planning of contractor, inefficiency of 

contractor and client, coordination and techniques used in project, design error and productivity, 

improper site management and delay issues. The critical factors affecting stage 3 are project 

characteristics and capability of contractor, lack of planning throughout the project, improper 

utilization and errors in design and tender, improper utilization of resources and insufficient planning 

of consultants, lack of management skills, productivity and contract period, poor communication and 

improper planning and scheduling. Managing these factors can reduce cost overrun to an extent. 

Keywords: Bridge Construction; Stage-Wise; Cost Overrun; Cost Performance; Critical Factors; 

Stakeholders 
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Abstract 

The stock market index is not only an indicator of the performance of the stock market but also to a 

great extent throws some light on how the economy of the country is performing.  The stock market 

index reflects the movement of share prices but what determines the share prices of a company has 

always been a matter of debate among the investors. An investor aims to buy stocks at a lower price 

and sell at higher price thereby earning returns.  However, once an investor decides to buy a share, it 

will be very difficult to predict whether the price will go up or down.  There are a number of 

financial measures like earning per share, dividend per share, price earnings ratio, return on net 

worth etc. which have an influence on the share price.  The study aims to assess the stock market 

performance of real estate companies in India, identify various financial measures affecting share 

prices of top 10 real estate companies based on net profits and study the quantum of impact of these 

measures.  The data is compiled from the annual reports of these companies for last five years 2011-

12 to 2015-16.  The multiple regression model is developed by taking share price as an independent 

variable and factors like earning per share, dividend per share, price earnings ratio, return on net 

worth etc. are taken as a dependent variable. 
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Abstract 

The Real Estate sector is one of the most globally recognized sectors. In India, Real Estate sector is 

the largest employer after agriculture and is expected to touch US$ 180 billion by 2020. With the 

sanctioning of the construction of affordable housing for urban poor under the Pradhan Mantri Awas 

Yojana, by the Ministry of Housing and Urban Poverty Alleviation, the real estate sector in urban 

area has been in great demand. Also, the Government of India has introduced Real Estate Regulation 

Act (RERA) to control over the issues raised by the buyers pertaining to the timely completion of 

projects and registration of property etc. The objective of this study is to identify the factors of delay 
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by collecting data from the ongoing projects, analysing and comparing them with results coming out 

of the case study. A questionnaire survey and a case study on an ongoing project were used for 

analysis in this paper. The questionnaire survey was used to collect responses from working 

professionals in the Real Estate industry in India. Ranking of the delay factors is done using the 

Relative Importance Index (RII) based on the importance of a factor perceived by the respondents. 

The Factor Analysis using IBM SPSS software package was carried out to consolidate the 46 delay 

factors into 6 major factors. Further, a case study on a live project was conducted to identify the 

delay factors and compare them with the results arising from the questionnaire survey.  

Keywords: Real Estate; Delay; Relative Importance Index (RII); IBM SPSS 
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Abstract 

The aesthetic design of building and use of construction materials have to correspond to local 

building traditions and to the user‟s way of living. Appropriate technology is important when 

discussing building construction materials. The use of technology has to be in accordance with the 

local conditions and at the same time be durable, reliable and functionally built. In construction, 

various building materials are used to construct different elements of the structure. In the past few 

years, market has provided varieties of alternative construction materials with better functional 

performance, economical, faster and safer construction. Response of the customers is very slow in 

adapting to and accepting new building materials, unless and until these materials are used/ practiced 

in the real-life building projects, rather than believing and accepting based on the quality laboratory 

test results. In any building structure, construction of partition walls is a major work. In this study, 

various alternative materials available in the market are technically compared along with their 

adaptability under different building situations. This study will help the builder to select appropriate 

materials of partition wall to enhance aesthetics and building functionality.  
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Abstract 

The collaboration between the public and the private sectors is an important issue that has attracted 

the attention of most governments around the world. Public Private Partnership (PPP) is one 

important approach among many that meets this goal.  The PPP projects are initiated to improve the 

mutual distribution of costs, risks and profits between the public and the private sectors for 

infrastructure  projects through appropriate utilization their strengths and addressing their 

shortcomings. Interestingly, most PPP investment projects have been terminated in Maharashtra (13 

per cent) followed by Chhattisgarh (10 per cent), Gujarat (nine per cent), Kerala (seven per cent) and 

MP (seven per cent). Poor preparations, flawed risk-sharing, inappropriate business models and 

fiscal uncertainties to vested interests leading to the development of skewed qualification criteria are 

the certain key reasons for the failure of PPP projects in India. This research aims at identifying the 

critical success factors that influence PPP projects in India based on the previous similar studies 

supported by a structured questionnaire survey. This study is carried out to analyze the impact of 

twenty four factors for PPP projects to be adopted in India. These factors have been collected from 

previous researches and they have been grouped into five dimensions: 1) legal 2) risk management 3) 

project efficiency 4) project performance and 5) political and environmental. The survey was 

conducted using an online questionnaire and also by distributing printed copies. This survey focused 

on public and private organizations located in India. The survey results show that there are some 

significant factors that have a strong impact on implementing the PPP projects in India. The factors 

were then ranked in terms of their importance to each of the parties involved, using the Mean score 

ranking. These factors are „creating new opportunities for the private sector, the qualification of 

contractor and consultant, and PPP supporting in accelerating projects development‟. The study has 

also suggested the government to set up an independent institution for overall co-ordination and 

management of PPP projects in the country. It is noted that a stable macroeconomic framework, a 

sound regulatory structure and effective regulation, sustainable project revenues, investor-friendly 

policies, transparency & consistency; liberalization of labour laws and good corporate governance 

are certain basic requirements to achieve success in the PPP sector in India. These findings provide 

an idea of the factors that could attract potential partners to engage in PPP projects. This research 
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ultimately attempts to develop a new practical framework to help the decision makers both in the 

public and private sectors in selecting the optimum PPP contract for the construction industry in 

India by taking the most important Critical Success Factors (CSFs) into account. Knowing the risk 

factors gives a better understanding in allocating them to the parties involved in PPP projects.  

Keywords: Public Private Partnerships; Critical Success Factors; Construction Industry; India 
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Abstract 

The construction industry in India contributes to 7.74% of the National GDP amounting to 2184.66 

billion INR (as of the last quarter of 2016). The Government‟s initiatives like “Make in India” and its 

investments in infrastructural development illustrate an upward growth in revenues from this sector. 

The construction sector worldwide and especially in India is highly labour intensive. The rapid pace 

of growth demands that the work should be performed at a better speed encompassing lesser risk and 

improved quality. Research studies reveal that the technologies available today can automate upto 45 

% of all the activities performed by human beings and they have resulted in automation of 60 % of 

all the occupations in the world today. Application of automation results in reduction in human 

efforts, increases the productivity at the construction site, reduces time, augments the construction 

safety and results in improved Quality of Work.  Large volumes of construction orders require the 

skilled workforce in huge numbers. Despite the fact that India is the world‟s second largest 

manpowered nation, it still experiences the shortage of skilled workforce. Automation also 

indemnifies the wastage and poor quality of work done by unskilled labour. However, automation is 

not always welcomed by the employees as they consider that it is replacement of their services and 

do not understand its role as an important supplement in the era of mega and fast track construction. 

Even the most advanced countries like Japan and Australia had to face the wrath of the employees, 

during the initial implementation of automation. The prime objective of this paper is to understand 

the obstacles in implementing automation in the Indian construction sector and its impact on 

behaviour of the employees. 

Keywords: Automation; Manpower; Skilled Workforce; Fast Track Construction; Employee 

Behaviour 
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Abstract 

There has been a growing emphasis on infrastructure development, which is highly evident from 

their contribution to the Gross Domestic Product (GDP), with partial or complete ownership of the 

private sector in the form of Public-Private-Partnership (PPP). Though the infrastructure companies 

are generating high operating profit, their net profit is negative owing to their huge finance costs. 

Thus, the attempt of the paper is to understand the problems in the financing of the infrastructure 

sector and suggest relevant innovative financing measures. The data pertaining to the listed 

companies of infrastructure industry were collected from various secondary sources. The chosen 

companies representing the industry account for approximately 84% of the industry revenue as per 

their market share of 2016. The findings from the study of industry representatives show that their 

finance costs have a huge percentage in their profit margin which substantially decreases further, 

though they are operationally good. It also talks about the underlying issues of the huge finance costs 

such as the conventional sources of funds, capacity of player, funding constraints and finance costs 

burden which are also the key issues plaguing the industry as a whole. The comparative analysis of 

the companies brings in the interpretation of the industry and allows us to discuss in detail the 

finance costs as in revenue, profit and operating profit to understand the issues in the financing.  
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Abstract 
For a long time, water supply services have been the responsibility of the government and external 

support agencies. Financial crisis, combined with the structural arrangement of these water supply 

programmes, led to the decentralized community managed schemes.  In 2001, Kerala Rural Water 

Supply and Sanitation Agency (KRWSA) implemented Jalanidhi projects based on the demand-
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driven approach. Jalanidhi facilitated the provision of rural water supply and sanitation at the local 

level. However, these schemes face some challenges like water quality problems, poor operation and 

maintenance, deteriorating source sustainability, lack of continuous professional support to Grama 

Panchayats (GP) or communities and emerging climate changes. Sustainability plans should be 

prepared especially for the over-exploited and critical sources. It is necessary to plan, prepare and 

implement source sustainability measures for all the existing sources of drinking water supply 

schemes. KRWSA implemented water conservation measures in some Jalanidhi schemes. In this 

study, performance evaluation of the selected water conservation structures (check dam and point 

recharge) implemented by Jalanidhi is done statistically using SPSS based on twelve attributes. The 

study of Water Conservation Structures (WCS) was conducted in six schemes in Mutholi GP of 

Kottayam district in Kerala. Performance evaluation of these measures adopted by Jalanidhi was 

done with SPSS and the check dam was found to perform better.    
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Abstract 

About 70% of the total population in India resides in villages, and rural areas having workforce of 

around 51% contribute about 17% to the nation‟s GDP. The objective of this paper is to determine 

the necessary set of infrastructure measures required for self-sustaining livelihood in the rural area in 

general. Our paper discusses the various parameters that a village must identify with to become self-

sustaining and eco-friendly. Literature review on the said subject helped us understand about the 

various schemes initiated by Government of India like Sansad Adarsh Gram Yojana, and Pradhan 

Mantri Adarsh Gram Yojana etc. for converting underdeveloped villages into sustainable eco-

villages. It also helped us understand the key factors that contribute to the making of a successful 

model village like committed leadership, full community involvement, consensual & participatory 

rule-making and strict enforcement. The research methodology adopted here is based on the field 

survey of some existing Indian model villages through actual site visits and questionnaire based data 

collection. Major conclusions were drawn after meeting and discussing with the Subject Matter 

Experts of Ralegan Siddhi (a model village), District Ahmednagar, Maharashtra including interacting 

with Shri. Anna Hazare. The sustainability rating parameters for a village and their relative 
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importance were identified. Our research study will help analyze the gap in an Indian village 

between underdevelopment and sustainability, reasons for the gap and how to bridge the gap. Our 

research work outcome is a framework for sustainability rating of a village and includes 13 rating 

parameters which are necessary for assessing a village in terms of self-sufficiency and eco-synergy. 

Keywords: Self-Sufficient; Eco-Friendly; Model Village; Sustainability Rating Framework; Rural 

Infrastructure 
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Abstract 

Signalised intersections are one of the most critical elements that influence the performance of urban 

road network. Majorly, the intersections are now signalised for the safe and efficient movements of 

the large volume of traffic on road network. The design, the capacity and function of a signalised 

intersection consisting of heterogeneous motorised traffic thus critically depends on Passenger Car 

Unit (PCU) and saturation flow. For such purpose, the actual classified vehicular traffic flow during 

saturated green intervals and peak hours is measured in the field at different approaches of two 

intersections to calculate the saturation flow. The PCU values for different vehicles have been 

estimated based on area and clearance time ratio of different vehicles as compared with that of the 

standard car as obtained from field data. The saturation flow of different vehicles obtained has been 

converted into PCU by applying the IRC value obtained from the field and the one obtained using 

the PCU factors as per IRC-SP-41. Also, the saturation flow obtained from the empirical formula 

suggested by IRC-SP-41 is calculated and the results are then compared. Based on the comparison, 

appropriate remedial measures have been suggested for the increment in the saturation flow. 
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Abstract 

Pune is a major centre of learning and is emerging as a prominent location for IT and manufacturing 

industries. It has the eighth largest metropolitan economy and the sixth highest per capita income in 
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the country.  Also, Pune is the only city among the top eight in the country without a Metro Mass 

Transit System. The city‟s lack of public transportation, along with an un-stemmed rise of private 

vehicles, has resulted in massive congestions and very low average speeds. Due to the lack of proper 

public transit system in the city, only 5% commuters use the public transport system while others 

prefer private vehicles resulting in increased traffic and pollution. Further, the problems are 

intensified with a limited traffic rule adherence and dilapidated walking and cycling infrastructure. 

The condition is exacerbated by infrastructural gaps such as ring-roads, newly planned metro and 

BRT corridors.  Mobility is a critical factor for urbanization, in which urban transit system plays an 

important role and the same has been considered in the smart city mission as well.  By undertaking 

various traffic and transportation surveys in the proposed Aundh-Baner-Balewadi (A-B-B) smart city 

area, the paper outlines an action plan to develop and implement an effective transit and feeder 

system in the demarcated study area. 
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Abstract 

Elevated tanks are used to store a variety of liquids, e.g. water for drinking and fire fighting, liquid 

petroleum, petroleum products and similar liquids. Water tanks are used to store to tide over the daily 

requirement of water by localities, industries, cities and towns, etc. This paper applies the 

optimization method to structural analysis and design of rectangular and circular elevated water 

tanks. A computer program is used to solve the numerical examples. Comparison of different forces 

in rectangular and circular elevated water tanks has been carried out. Then the results were compared 

and tabulated along with the graphs.    
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Abstract 

The primary objective of this study is to evaluate the groundwater quality parameter in the 

surrounding wells of Kharghar and Mansarovar regions in the Raigad district of Maharashtra. 

Kharghar and Manasarovar are the two growing residential hubs due to close proximity to Navi 

Mumbai and coastal area. At the seacoast in a coastal aquifer, fresh groundwater from inland 

terrestrial sources discharges into the sea, flowing over denser seawater that intrudes inland. The 

groundwater contamination is creating health hazards and causes many deficiencies and diseases in 

humans. Therefore, it is necessary to evaluate the quality of ground water. Ground water samples 

collected from various bore wells from residential areas and sea water samples were collected from 

Kharghar and Mansarovar coastal areas during the summer season in 2017. The various ground 

water and sea water quality parameters were analysed as per IS standards. The study reveals a few 

cases where total hardness is found to be high. Concentration of other major constituents is found 

within the permissible limit.  During the last few years, the utilization of surface and ground water 

for drinking and agricultural purposes has increased due to exponential growth in population. Hence, 

the periodic ground water quality assessment is of prime importance owing to its impact on the 

human health. 

Keywords: Ground Water; Coastal Area; Salt Water Intrusion; Water Quality; Water 

Contamination 

 

 

The Bubble Deck Slab-An Innovation in Construction 

V Srihari 

Professor, National Institute of Construction Management and Research, Hyderabad 

Email: vsrihari@nicmar.ac.in 

Abstract 

The present paper describes an innovative method, named as Bubble deck slab. The Bubble deck 

slab is a method of eliminating concrete from the centre of a floor slab, which is not involved in any 

structural function, automatically reducing the structural dead load. Bubble deck slab uses hollow 

spherical or elliptical balls made by recycled plastic. The reuse of 1 kg of plastic waste can eliminate 
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100kg of concrete. The plastic bubble slabs are capable of reducing the amount of concrete necessary 

to construct a building by more than 30 percent and eliminate 35 to 50 percent of self-weight. The 

reduction in concrete volume will also reduce the shear resistance. The shear capacity of a Bubble 

deck is measured to be 81% as compared to a solid deck. This provides a wide range of cost and 

construction benefits. The present paper describes about principles, types and characteristics of 

Bubble deck slab. This technology is environmentally green and sustainable by avoiding or 

minimizing the production of concrete. This process will further reduce global CO2 emission levels. 

The focus on Bubble deck system can recycle most of the plastic waste and also bring many green 

design related aspects to the construction sector. The Bubble deck method of approach in 

construction sector will give good rating as per green building rating system. 
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Abstract 

Production and utilization of concrete in present scenario has rapidly increased resulting in increased 

use of Natural Aggregates (NA) as the largest concrete component leading to critical shortage of 

natural resources. One of the possible solutions to tackle this is to use demolished concrete. Instead 

of dumping the demolished waste, it can be recycled and the natural aggregates can be replaced by 

Recycled Coarse Aggregate (RCA). This would reduce the impact on landfills too. The NA cannot 

fully be replaced by RCA, as it would lack in its concrete properties. A suitable proportion of NA 

and RCA should be chosen for construction. This paper shows the tests performed to find the values 

of basic concrete properties for different chosen proportions of NA: RCA. The tests performed are 

for flakiness and elongation index, aggregate crushing value, aggregate impact value, aggregate 

abrasion value, specific gravity and water absorption. The proportions chosen for NA: RCA are 

100:0, 70:30, 50:50 and 0:100.The results are then compared and it is also checked if the values 

obtained by the tests performed are as per the values suggested by IRC-37 for flexible pavement. 

Based on the result, a proportion is chosen and suggested for effective utilization of resource and 

preservation of environment by reducing impact on landfills. However, it is suggested to use RCA 

with a good quality. 
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Abstract 

The research includes a description of crisis management aspects in construction. A crisis is a 

situation that creates significant financial, legal and regulatory risk and poses threat to health and 

safety of employees, customers or the public, which puts the business at risk. A risk is a possibility 

while a crisis is an occurrence. No business is immune from a crisis; preparation and planning are the 

key factors for handling any crisis. Crisis management is a process to overcome a crisis with minimal 

damage. Both qualitative and quantitative approach is used for the data collection and analysis. For 

this research, various individuals related to the construction sector were surveyed based on their 

mind-set and the organizations in which they are currently working. Construction firms that can 

escape from a crisis with zero or minimum damage may strategically have competitive advantages 

over existing rivals. Considering all these issues, this study describes the concept of crisis 

management in terms of the construction sector.  
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Abstract 

Construction of large scale projects such as townships, industries, dams, canals etc. is a challenging 

task and so is to complete these kinds of projects within the time limit and the estimated cost. 

Conventional project management tools such as bar charts and the critical path method are still used 

by project managers in India, which somewhat fail to provide accurate data of project resulting in 

poor management of a project. This study presents integration of Geographic Information System 

(GIS) with various project management softwares as well as AutoCAD for monitoring the progress 

of a project by 3-D visualization. GIS is a software, which, with input is able to display 3-D view of 
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a building. With time as a fourth dimension, the progress of a construction task can be displayed as 

4-D view. ArcScene module of ArcGIS software is used to generate 3-D view of progress. The 3-D 

view of building depends on the progress information updated in the schedule worksheet of MS 

Project. The 4D model of progress monitoring is beneficial to all the stakeholders like project 

managers, client, and site engineers. Project manager can have effective control over main 

parameters of construction project which are time, cost and quality by using GIS based project 

management system. 
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Abstract 

Time overruns has been a noteworthy issue in numerous Indian construction projects. The successful 

execution of construction activities and keeping them within recommended plan and cost is 

imperative for compelling time execution and cost execution. This work concentrates on noteworthy 

factors creating time overruns in Indian construction industry. A valid questionnaire for the overview 

was produced taking into account factors for time overruns recognized from writing survey. These 

factors are assembled into 9 groups for time overruns and disseminated among three parts in 

particular Real Estate, Infrastructure and Indian Construction Industry. The information from the 

survey was broken down measurably and analysed with the help of SPSS software. A Relative vital 

list system was utilized to establish the most noteworthy variables influencing time overruns. The 

result accomplished from the survey revealed that the major causes for time overruns are clearances 

on delay, drawing revision and clearances from consultant/client/PMC, incompetency of labour, 

unrealistic planning and not using monitoring and controlling tools & technologies, lack of 

leadership qualities in managers, procurement planning and procurement process. The study 

highlights the noteworthy factors and a few recommendations are given to control time overruns in 

Indian construction industry. The objectives of this paper are to identify the factors influencing time 

overruns in construction projects, to evaluate their relative importance to determine the common 

factors of delay in various sectors of Indian construction industry- Real Estate, Infrastructure and to 

formulate recommendations for improving time performance. 
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Abstract 

The green building concept is gaining importance in various countries. These are buildings ensuring 

that waste is minimized at every stage during the construction and operation of the building, resulting 

in low costs according to the experts in the technology. In this paper, a green campus of Bannari 

Amman Institute of Technology (BIT) in Erode (Sathyamangalam), Tamil Nadu is discussed. BIT is 

nestled on the banks of the river Bhavani, BIT's campus provides environment for natural learning in 

harmony with nature, away from the odds of city life. The spacious and the earth hugging buildings 

punctuated with landscaped courtyards and pathways are designed to emphasize the business ethics 

and character of an excellent centre for learning. The average people spend about 48 hours a week 

working in this institution. It stands to reason that the spaces where they occupy so much of their 

time should treat them well. The building combines a roof covered in solar panels with a streamlined, 

well-insulated design and a series of heat exchangers and heat pumps in order to achieve such a high 

level of energy performance. This paper elaborates the features of the Institution like better air 

quality, more natural day-lighting and increased temperature control. Also, the Institution is designed 

to reduce the overall impact of the built-up environment on human health and the natural 

environment by efficiently using energy, water and other resources, protecting occupants‟ health, 

reducing waste, pollution and environmental degradation, ensuring sustainability and use of natural 

materials that are locally available. 
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Abstract 

Poor productivity in construction is a major concern for an organization. Lower productivity rate can 

delay the project and lead to cost overruns. This could be due to technical issues such as incomplete 

drawings, non-availability of specified material, wrong distribution of resources, improper 

sequencing of activities or process related issues such as time consumed to do repetitive tasks, 

improper method of doing the task and so on, leading to variations in the process and productivity 

rate. The objective of this study is to investigate the variation in productivity in the process and 

identify areas for improvement for repetitive tasks in large scale residential projects in India. 

Focusing on the process, data was collected for concrete piling in three residential towers in Kolkata. 

The data was analyzed using statistical process control techniques such as the control chart. The 

findings highlighted the variations in the process. The special causes for the variation were further 

investigated through the records maintained at the site office and by interviewing respective 

personnel on the project. The identified factors and the variation in the process are expected to guide 

in the direction of productivity improvement for similar residential projects. 

Keywords: Productivity; Process Variations; Statistical Process Control; Control Charts; 
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Abstract 

There are various Computer Assisted Qualitative Data Analysis Software (CAQDAS) tools for 

qualitative data analysis. Amongst the CAQDAS tools, NVivo is used the most to store, organize and 

analyze the qualitative data from the literature as well as the field study in various types of research. 

NVivo also seems well suited for many of the problems faced in Construction, Real Estate, 

Infrastructure and Project (CRIP) management research, but its uses are limited in research in these 

areas. This article explains the systematic method of Qualitative Content Analysis (QCA) from 
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literature review as data source for research in CRIP management using NVivo10 as a CAQDAS 

tool. The method includes the five steps procedure of QCA through literature review to develop the 

grounded theory in NVivo10. The five steps of QCA include: (i) importing and classification of the 

documents; (ii) coding of the data; (iii) displaying of the data; (iv) analysis of the data; and (v) 

developing a theory. Though the example used in this paper is for identification of sustainability 

barriers in Public-Private Partnerships (PPPs) for infrastructure development, the emphasis is on the 

general principles to show how various CRIP management research topics could be explored using 

this method. The article elaborates the coding procedure of QCA through open and axial coding 

which are used as free and tree nodes respectively in NVivo. The study also presents the guidelines 

for applying NVivo as CAQDAS tool for QCA through literature to construct the grounded theory in 

the field of research in CRIP management and related research areas. The paper presents a critical 

insight on application of NVivo to develop the grounded theory using literature review in CRIP 

management research which has not been the focus in the majority of previous research studies. 

Keywords: Qualitative Content Analysis; Qualitative Data Analysis; CRIP Management; Public-

Private Partnerships; NVivo 
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Abstract 

The aim of this paper is to identify the factors mediating the adoption of Building Information 

Modelling (BIM) in Project-Based Organization (PBO). Since, there is a growing consensus on BIM 

adoption around the world, the existing literature falls short of systematically exploring the 

relationship between the PBO and BIM adoption. The study reviews literature on two distinct 

contexts namely, technology adoption and characteristics of PBO. Literature-Based Discovery 

(LBD) is chosen as a method for investigation, when two or more mutually isolated contexts are 

analysed, to identify the connecting dots. The criteria for BIM adoption are identified through 

Technology-Organization-Environment (TOE) theory, Innovation Diffusion Theory (IDT) and 

Institutional theory and focused at organizational level implementation. The theory used in this 

research is used as the framework for observation and understanding, which shapes both what we see 

and how we see it. The main factors that were identified as playing a significant role in PBO 

adoption of BIM were: relative advantage, complexity and scale, compatibility, trial-ability, 
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familiarity, interdependence, uncertainty, time pressure, institutional difference, distance and 

dispersion, and isomorphic pressure which are formulated under three categories namely,(i) 

Organization, (ii) Technology, and (iii) Environment. The constructs framed in this research are 

based on theoretical perspective. This will provide future direction for further empirical analysis. 

BIM implementation in PBO has received comparatively little attention in the extant literature. 

Further, while BIM adoption as well as PBO characteristics have been separately identified, very 

little work exists that links these two sets of constructs. This paper seeks to contribute to the body of 

knowledge on the link between criteria for BIM implementation and PBO. 

Keyword:  Building Information Modelling (BIM); Project-Based Organization (PBO); Literature-

Based Discovery (LBD); Technology Adoption; Institutional Theory 
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Abstract 

Prime Minister Narendra Modi, on June 25, 2015 launched the 100 Smart Cities Mission. This 

mission aims at urban renewal and retrofitting of the selected cities and towns in different parts of 

India so as to make them citizen friendly and sustainable. A total of ₹980 billion (US$15 billion) has 

been approved by the Indian cabinet for the development of 100 smart cities and ₹48,000 

crore (US$7.5 billion) for rejuvenation of 500 others. With many resources to be managed for this 

extensive work, it is imperative to make use of cutting edge technologies for efficient asset 

management. By the virtue of such widely distributed network of roads, services, etc., today, in the 

era of sustainability and competitiveness, the local governments face the challenge of asset 

management in minimizing the cost of ownership and streamlining their asset management 

resources. Asset management operation being the systematic process of maintaining, upgrading and 

operating physical assets is possible with the help of the triad namely Computer Aided Drafting 

(CAD), Building Information Modelling (BIM) and Geographical Information Systems (GIS). When 

combined on a common platform, these can give us precise and high performance results in 

comparison to traditional approaches. In this paper, the focus is on technology as an asset as it is the 

need of the day to solve the most complicated asset management problems pertaining to the smart 

cities. The research will involve the ways in which the triad namely CAD, BIM and GIS will help the 

smart city projects to function in a seamless and a precise manner. 
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Abstract 

Recent decades have seen record high average global surface temperatures. Average Global surface 

temperature has increased by 0.6°C during the twentieth century due to the occurrence of climate 

change. The present paper analyses the impact of global warming on the meteorological parameters 

for Chennai and Ooty of Tamilnadu by studying the data collected from SWAT from 1980 to 2013. 

Trend and seasonal analysis has been undertaken in order to identify recent annual or seasonal 

warming trends that might be attributed to the climate change and also used to identify the impacts of 

warming on the meteorological parameters by using SPSS software. Rainfall and runoff variations 

were calculated with respect to the yearly temperature variation in which temperature is considered 

as significant parameter throughout the study. Also, SPSS is used to forecast an unknown value, on 

the basis of some real, known values, using techniques that don‟t use too many scientific details. 

Descriptive Analysis (DA) and Correlation Co-efficient Analysis (CCA) are used to identify the 

climate change impacts on the study area. 
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Abstract 

Recent years have seen the emergence of a number of project based companies thus increasing the 

existing competition. As a result, there is a much higher need for project portfolio management that 

enables companies to realize their benefits and create value for the company. Companies have 

resorted to developing innovative strategies and subsequently suitable portfolios have been created 

for the implementation of the strategies to survive in the changing market environment. One such 

strategy is the Blue Ocean Strategy. This study aims to understand how Blue Ocean Strategy can be 
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implemented in project based companies to create a distinctive advantage for them and identify the 

optimal project portfolio for the same. The study also discusses in brief about the potential scope of 

applying Blue Ocean Strategy in Real Estate Project segment as an illustrative example.  

Keywords: Strategy Optimization; Blue Ocean Strategy; Project Based Organizations; Real Estate; 

Creating Distinctive Advantage; Value Maximization; Value Innovation  
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Abstract 

Population from rural area is shifting towards city areas around the world; and it has noticed that 

India is not an exception. Also due to change in the needs of populations which are living in city, 

traditional methods are not enough for making a quality life for citizens. Hence, in this paper we try 

to explore various high technology areas, like ICT, Automation and use of robots, which can help in 

improving overall quality of life in city areas. In this paper various technological advancements are 

considered which can help in developing infrastructure and housing of city and result in modern city 

development. 
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Abstract 

A city‟s ability to be competitive whilst supporting the well being of its citizens can be compromised 

by risks from climate change to infrastructure deficit, and unplanned growth to outbreak of diseases. 

At global level, The Rockefeller Foundation has adopted the City Resilience Framework to guide the 

development of city resilience strategies across the world. At national level, Integrated Research and 

Action for Development in Delhi, a centre of excellence on urban development and Climate Change, 

with other reputed institutes undertakes research focussed on vulnerability assessment of Indian 

cities. This paper aims to document and analyse several methodologies of urban vulnerability 

assessment adopted at Indian and global level. The paper analyses these methodologies and the 
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overall process adopted in each of these for its potential replication in other cities in India, and brings 

out the inherent challenges, gaps and opportunities in achieving this. The study indicates that the 

overall process adopted was unique in each study and that differences in the methodologies have 

arisen due to a number of contextual factors, including the governance structures, industrial makeup, 

population and demographic conditions, as well as the implementing teams‟ prior experience and 

level of understanding with quantitative and qualitative assessments. Data availability, subjective 

indicators and inter-departmental coordination were quoted as some of the key challenges 

experienced by the implementing partners. Drawing from these experiences, and with the aim of 

developing an index further, this paper contributes recommendations on adopting a methodology. 

The proposed methodology can then be tested on the Indian cities to develop a ranking highlighting 

the most to least vulnerable city.  

Keywords: Vulnerability; Resilience; Methodology; Governance; Urban Development  
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Abstract 

Post demonetization in November 2016, there were speculations on how it would affect the Indian 

real estate market.  Some were of the view that the prices would come down at least by thirty 

percent, but builders are of the opinion that prices would remain same and demand will increase. On 

the other hand experts say that demonetization could bring down interest rates and force cuts in real 

estate prices. Hence, need has been felt to understand the impact of it on Indian real estate sector.  In 

the present study a micro and macro environment analysis has been done to understand the good and 

bad about demonetization to the Indian real estate sector. The perceptions of the customers have been 

captured to understand their mindsets regarding investments after demonetization.  Some of the 

findings include that there is no considerable change in real estate prices, in fact the prices have 

escalated by 3-4% in many clusters over the past four years and chances are high that demand for 

housing would increase with home loans becoming cheaper.  The primary research also shows that 

there is no change in customer‟s willingness to invest in real estate.  

Keywords: Demonetization; Property; Real Estate; Micro and Macro Environmental analysis; 
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Abstract 

The commercial capital of India, Mumbai city which was once known for mills, bollywood, business 

and health care is witnessing activity „Redevelopment of Buildings‟ since last decade and half.  As 

city has unique geometry and geography coupled with high housing prices, building redevelopment 

activity is taking pace saliently and steadily in city and its suburbs. Due to multiple stakeholders, 

numerous considerations and constraints, this activity has become multidimensional, complex and 

quite risky.  Some projects are sailing through completion while some are stalled due to one or other 

reasons. Processes of building redevelopment projects are though time consuming and complex, has 

a specific pattern. The purpose of this work is to study this process and find its determinants for one 

segment of projects i.e. building redevelopment projects of housing societies. The objective is to 

evolve frame work of system so as to optimize time required for process through its determinants. 

Having established objectives, hypothesis is tested through analysis of data collected from field for 

sample size of 25 projects, followed by pilot questionnaire. Data and facts are collected through 

structured questionnaire and interviews. Objective data is analyzed through SPSS software while 

facts are assimilated in flow charts. Study reveals two kinds of factors, one who contribute the 

process and the others who hinder the process. Furthermore, study also reveals that there are few key 

determinants such as communication, transparency, managing risk, area increase and leadership by 

managing committee members which if ensured, redevelopment project get accomplished swiftly 

and that too to their desired objectives. Many studies and schemes are carried out for redevelopment 

of slums and cluster development etc. by government bodies. However segment of people living in 

housing societies is unattended one. This study is probably first in kind for this segment. Outcome of 

research work is of immense value in terms of guidance to the stakeholders, particularly tenants. 
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Abstract 

Project management software has the capacity to help plan, organize, and manage resource tools and 

develop resource estimates. Project management software has been around for a number of years 

now and as a result, it does far more than just manage the projects themselves. The aim with these is 

to handle all aspects and complexities of larger projects and help keep costs down. Project software 

can help to determine which events depend on one another, how exactly they depend on each other, 

and what happens if things change or go wrong. In addition, they can schedule people to work on 

various tasks, and detail the resources physical, financial or anything else that are required, and this 

is called resource scheduling. There are various good project management software applications out 

there, with Microsoft Project being one of the most popular mid-range project management 

packages, and the likes of Primavera being popular at the higher end. People also use project 

management software to deal with uncertainties in the estimates of the duration of each task; arrange 

tasks to meet various deadlines; and juggle multiple projects simultaneously, as part of an overall 

objective. The study aims to understand the critical factors, why this software‟s being popular in 

construction industry, still not being used extensively for project implementation. The paper focuses 

on statistically analyzing the key challenges faced by construction industries for implementing this 

project management software.  
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Abstract 

Pure water is scarce and not easily available to all. The water may be contaminated by natural 

sources or by industrial effluents. One such a contaminant is fluoride. Fluoride if taken in small 
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amount is usually beneficial, but the beneficial fluoride concentration range for human health is very 

small between 0.7-1.4 ppm. In this review study, problem due to excess fluoride and its 

defluoridation technique status has been done. Removal of fluoride is important because it has a 

number of adverse effects on human health including effect on IQ of child, skeletal fluorisis, and 

dental fluorisis and even in minute doses accumulates in body. Studies have shown that major of the 

kidney diseases have a great inclination of toxicity of fluoride. Close to 1% of population of India is 

affected by it expanding in 19 states. Membrane filtration, precipitation, Nano filtration, ion 

exchange and adsorption etc. have been used for fluoride removal. Now days, biosorption method is 

very effective technique for removal of fluoride from water. This technique involves the low cost 

adsorbent such as rice husk, saw dust, Moringaoleifera extract, and red mud. Defluoridation methods 

can be broadly divided into three categories  i) chemical additive method ii) contact precipitation and 

iii) adsorption method. In precipitation method, Nalgonda technique which is evolved in India is 

successfully applied in some parts of country. This paper discusses various Defluoridation technique 

used across India and current status of Defluoridation in India. 
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Abstract 

This paper intends to investigate the potential of the online marketing in Indian context, risks 

associated with online marketing, effect of the changing Indian economy on online strategies implied 

to real estate, consumer ease and accessibility to these strategies, analysis of strategies of top 

realtors/developers in Mumbai-Pune region  and try to draw comparisons with the top realtors of the 

world, impact and adoption of online marketing strategies by brokers, brokerage firms and other 

online portals and new digital marketing trends like Bartering. 

Keywords: Real Estate Marketing; Online Marketing; Website; Online Brokerage Marketing, 

Internet Marketing 
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Abstract 

All non-hazardous solid waste from a community that requires collection and transport to a 

processing or disposal site is called refuse or municipal solid waste (MSW). 

Refuse includes garbage and rubbish. Garbage is mostly decomposable food waste; rubbish is mostly 

dry material such as glass, paper, cloth, or wood. There are main six types of solid waste which 

includes, Municipal Solid Waste (Organic kitchen waste vegetables, fruits etc.), Hazardous Wastes 

(Toxic wastes, Reactive wastes, Ignitable waste, Corrosive wastes) Industrial Wastes(Food 

processing industries, fertilizer and pesticide industries), Agricultural Wastes (The waste generated 

by agriculture includes waste from crops and livestock), Bio-Medical Wastes (diagnosis, treatment or 

immunization of human beings or animals or in research activities pertaining there to or in the 

production or testing of biological). Now days, there is lot of problems regarding the waste disposal 

of solid management. Waste prevention, or source reduction means consuming and discarding less, is 

a successful method of reducing waste generation. Composting is the decomposition of organic Solid 

Waste Management by microorganism in warm, moist, aerobic and anaerobic environment. Main 

advantages of composting include improvement in soil texture and augmenting of micronutrient 

deficiencies. It also increases moisture holding capacity of the soil and helps in maintaining soil 

health. 
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Abstract 

Public Private Partnership (PPP) is collaboration between public and private sector players for 

implementation of different project. In this study the data related to risks in public private partnership 

projects is collected and the data contains certain risk factors. These factors are likely to influence all 
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kind of project such as road projects, water supply schemes, airport facilities which are under PPP. In 

this study the market survey was done by using manual questionnaire survey and web based survey 

monkey application. Both the results are compared with each other and applied on a case study for 

highway project. This survey will provide detailed analysis of risk in such infrastructure projects. 

Then finally a case study of some projects was carried out under PPP to correlate our results. This 

study can be helpful for the contractor at the time of tendering for PPP type of project. 
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Abstract 

The term Floating column is a vertical element which rests on a beam at its lower 

end. Such columns do not go all the way up to the foundation and introduce a discontinuity in the 

load transfer path. These types of columns are frequently used to facilitate parking space for 

vehicles. This paper presents a comparative study of the performance of structures with and without 

floating columns under earthquake excitation. A 3D analysis is of multistorey space frame is carried 

out. The analysis is done using Extended Three Dimensional Analysis of Building Systems 

(ETABS). The results of storey drift and base shear obtained for frames with and without floating 

columns are compared. Storey shear will be more for lower floors, than that for the higher floors due 

to the reduction in weight when we go from bottom to top floors. 
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Abstract 

Communication management, as an essential part of project management is relatively a growing field 

in Indian construction industry. With an increase in complex projects as a result of booming 

economy, it is important to explore and establish the present state of project communication and 
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communication management in Indian construction industry. The need is to investigate and analyse 

the major issues faced by the projects and build a suitable approach to communication management. 

In this context, the case study presented here explores an ongoing critical project which involves 

construction of a commercial building in Bangalore for a reputed IT company. The project is a fixed 

lump sum contract between the client and the general contractor, and a management contract 

between the client and the Project Management Consultant. The study is made with the perspective 

of the contractor and uses semi structured interviews with various stakeholders of project and site 

personnel of the contractor. The project is currently at mid of the contract duration. The study is 

aimed at recognising the underlying basis of communication management in Indian context and 

identifying critical issues. It also provides insight to the level of awareness, skills and approach to 

handling communication in a complex Indian construction project. 

Keywords: Communication Management; Indian Construction Industry  

 

Understanding Sustainability in Real Estate 

Prieya Arun 

Architect, Sathyabama University, Chennai 

Email: prieya@gmail.com 

Abstract 

Implementation of sustainability in the real estate should be made mandatory or make it as a policy 

rule by the government, so that we do not replenish our resources and save it for our future 

generations. Sustainability has recently become a back burner of funds through credit system. This is 

quite evident in the commercial real estate sector. Stakeholders in the market catch up the different 

opportunities sustainability provides in terms of value in the real estate market. The worldwide 

discussion of the greenhouse effect is a public issue and the growing environmental awareness is 

gathering momentum. This awareness implies that there is a market for sustainable developed real 

estate within the real estate sector. Valuing these buildings comes with several problems and 

difficulties compared to green buildings. This paper examines the development of sustainability in 

Chennai commercial real estate from the valuer‟s perspective. Value in terms of commercial real 

estate is not certain because of the impact of green buildings in the real estate market. This 

qualitative research will take a closer look at both an existing price premium and the future 

expectations of a price premium for green buildings in Chennai & India. This is because the 

valuation factors used to determine the value of a sustainable property is very similar to that of 

traditional property. These factors are the same limited cause there are less number of green 

buildings in Chennai property market. The main factor being different from that of traditional 
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buildings is the lower operating expenses. By making extinction between buildings that are only 

tested on their energy use and buildings that are tested on multiple categories, the idea of what is 

commonly seen as „green‟ changes. The state should because of this reason subsidize the 

development of green energy and buildings which use green energy, to make buildings really 

environmentally friendly on all fronts beside low energy use. The government intervention is taken 

into consideration the valuers may benefit something out of this rating or credit based system. 

Rainwater harvesting is mandatory in Chennai likewise if other energy efficiency features are made 

mandatory by the government the real estate sector can gain a sustainability factor and improve the 

value of the property. By changing the way we look at energy reducing buildings, we can estimate 

the real environmental benefit in a better way and develop more environmental friendly buildings 

where the pollution of buildings is weighted in its value. The actual objective is creating a better 

environment by less pollution and this research contributed to that by showing the advantages for 

investors to invest in green buildings. 

Keywords: Sustainability; Future generations; resources; commercial real estate sector; 

greenhouse; Chennai; Stakeholders; energy efficiency; policy 
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Abstract 

The transportation infrastructure plays an important role to ensure the timely delivery of goods from 

origin to destination efficiently and it can be done by the various modes available for the movements. 

Out of all these modes door to door connectivity is possible by the roads only. The aim of this study 

is to compare the design of existing flexible pavement based on the conventional approach of Indian 

Road Congress Method (IRC) with the latest advances in pavement technology by utilizing proper 

strength of materials to make it sustainable for longer duration. In flexible pavement the total 

pavement structure “bends” or “deflects” due to traffic loading. With the help of these methods, the 

thickness of various layers of flexible pavement will be calculated and compared. Flexible 

pavements are those in which bituminous (or asphalt) materials are used as a binding material. 

Flexible pavement are preferred over rigid pavement as they have a great advantage that these can be 

strengthened and improved in stages with the traffic growth. The flexible pavements are less 

mailto:santoshsharma1feb@gmail.com


83 

 

expensive in terms of initial investment and maintenance. This study includes data analysis of 

various flexible pavement designs and their estimation procedure. 

Keywords: Flexible Pavement; Perpetual Pavement; Indian Road Congress; Bituminous Material; 

Traffic Growth 
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Abstract 

Infrastructure plays a paramount role in the economic growth of a country. Infrastructure investments 

in India have been growing on consistent basis. India has set an ambitious target of investing USD 1 

trillion in infrastructure during the Twelfth Five Year Plan period. The Highway sector is critical for 

emerging economies like India due to existing infrastructure gap and enhanced transportation 

requirements. A completed highway projects have multiple effect on the economy. The Public-

private partnerships (PPPs) are an effective and established strategy for procuring highway project 

however due to its long gestation contractual timelines, it is very sensitive in terms of risk sharing 

and contractual obligation between all the stakeholders. Although numerous countries have 

implemented PPPs for infrastructure development in recent years, not all projects have been 

successful. Most PPP failures result from inappropriate risk allocation and a lack of information on 

success factors in specific countries. In conjunction with the increasing growth, there are many types 

of potential risks that affect highway projects. Properly assessing risks (financial, governments 

political and construction), ensuring value for money and protecting the public (and end users‟) 

interests are essential in PPP highway projects. The objective of this paper is identification and 

assessment of all critical risk factors affecting the National highway development project in India. 

The detailed literature review specific to PPP and highway projects has been done to identify the 

critical factors influencing the National highway development projects under public private 

partnership. The data for this study will be gathered through a detailed questionnaire survey and 

further assessment of risk factors has been done. By knowing the critical risk factors through this 

assessment gives a better understanding in allocating them to parties/stakeholders involved. 

Keywords: Public Private Partnership; Optimal Risk Allocation; Life Cycle Perspective; Critical 

Risk Factors 
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Abstract 

This paper presents the behaviour of M30 grade concrete with partial replacement of fine and coarse 

aggregate with plastic granules and waste tyre rubber, cubes, cylinders and beams were cast with 

varying percentages of plastic granules(0%, 5%, 10%, 15%, 20%, 25%) and waste tyre rubber chips 

(0%, 5%, 10%, 15%, 20%, 25%) by volume of fine and weight coarse aggregates, compression test, 

split tensile test and Flexural tests were performed on the test specimens and it was found that the 

strengths gradually reduced upon increase of the percentages of plastic and tyre rubber and up to 20 

percent gave desirable strength. 

Keywords: Plastic Granules; Waste Tyre Rubber Chips; Compression Test; Split Tensile Test; 

Flexural Test 
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Abstract 

In the age of increasing Foreign Direct Investments (FDI), business houses in India are developing 

swanky office spaces with high end finishes meeting international standards. Small time interior 

finishing contractors are now entering into mainstream contracts with major clients in order to 

deliver high end finishing solutions. This has necessitated having in place, an effective contract 

management process within the organizations of owners and building interior contractors. Building 

interior projects are more vulnerable to disputes than the projects that involve pure civil works 

because of a) interfacing issues with other trades b) an individual‟s perception about the appearance 

that may lead to frequent changes in colour, texture, orientation etc. c) financial strengths of small 

time contractors and d) the very nature of materials involved in high-end interior works which are 

fragile, expensive and generally imported. These additional complexities add another dimension to 

the task of managing such contracts. This case study illustrates one such scenario that revolves 

around an issue pertaining to consideration of wastage in the bill of quantities. The learning from the 
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case would help us to understand the subtle complexities involved in managing building interior 

projects. 
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Abstract 

To accelerate the economic growth and to create sustained business environment the country needs 

to demonstrate the leadership in public water transport system like other modes of transport. The 

water transport is the cheapest mode of transportation system in the world. It is fuel efficient, 

environment friendly and cost effective. It has the potential to supplement the overburdened rail and 

road transportation in Indian context. This study carried out with the cooperation of Pune Municipal 

Corporation (PMC) to check the feasibility of public water transportation in Pune city as a drive 

towards smart city initiative for lessening the burden on road transport system. The literature study 

includes a brief review of current water transportation system followed by interviews conducted of 

the stakeholders based on structured questionnaire as a part of primary data collection and analyzed 

using Microsoft Excel. The findings reveals that water transportation can be considered best suited 

for reaching many corners of Pune city. Though initial investment is high but operational cost is very 

low, eco-friendly, feasible and will attract tourist.  The PMC will also earn good revenue from the 

riverside development. While the present feasibility study is preliminary and exploratory in nature, it 

may not necessarily reflect the entire project life cycle including the final costing of the project. 

Further work to be initiated to get all these details. PMC has encouraged for carrying out this 

feasibility study as a part of Smart City Initiative and this study is expected to help PMC to think 

through in this direction.  

Keywords: PMC; Public Water Transport; Feasibility Study; Smart City 
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Abstract 

In engineering project environment the cost estimation in required for different phases in project 

cycle for feasibility, detailed project report, tender biding and contracting. The cost estimate is the 

most needed to take the decisions. A viable estimate should also be produced with consistent 

definitions and a repeatable estimating process, is a need of engineering project cost estimation. This 

cost estimation should satisfy effort/cost, time schedule, risk, and needs to be reliable. In engineering 

projects, the cost of plant and machinery is a major cost and varies from 40 to 65 percent of total 

project cost depending on the technology, automation and type of project. The parametric cost 

estimation model is the solution to satisfy the different need of estimation. The parametric model for 

cost estimation based on equipment sizing and specification is an effective approach for cost 

estimation.  The size of equipment is the result of the capacity of plant, this helps in estimating 

project cost for different plant capacities. Secondly, the engineering design information details are 

time dependent in project cycle; however, the estimation needs to be fairly accurate.  The cost 

estimation based on parametric model is a solution for repetitive estimation in various project stages. 

This paper elaborates the principle and application of parametric model with the case study of water 

treatment plant.  
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Abstract 

Construction activities remain in limelight for their chronic problems such as low productivity, 

inferior working conditions, poor safety, increased accidents, compromising on quality etc. In 

construction, lots of non-value adding as well as waste generating activities are practiced and many 

among those are left unnoticed or unattended.  To improve project performance, tools like 

benchmarking, best practices, just-in-time (JIT), value engineering, re-engineering, lean management 

etc are evolved and successfully implemented in the manufacturing sectors. Many of these tools are 
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picked up from the production activities, modified as per requirement of the construction activities 

and implemented with positive results. The introduction of the concepts and framework of lean 

ideology is seen as an opportunity to address the existing problems of construction activities. This 

paper reviews various lean construction tools which can be used on construction project sites for 

improved performance. The review concludes that different tools like Last Planner System 

(LPS),Increased visualization, Huddle meetings, Deming cycle (Plan, Do, Check and Act (PDCA) 

cycle), Five „S‟ can be used on sites.  

Keywords:  Lean Management; Construction Project; Productivity; Process Improvement  
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Abstract 

Urban sprawl is characterized by an unplanned and uneven pattern of growth driven by multitude 

of processes leading to inefficient resource utilization. In India, urban planning emphasizes spatial 

land use planning but, it has to gain momentum for recognition of social and environmental 

dimensions. Unplanned and unorganized growths of towns and cities and limited civic amenities 

have created the need for continuous monitoring of the phenomenon of growth, thereby analyzing 

and mapping its pattern. It is of great concern to urban administrators and planners to provide basic 

amenities and infrastructure for the complex urban environment. The scope of this work is to analyze 

the current land use scenario with respect to the dynamic relationships among various land use 

patterns of Pune city. The rapid urbanization of Pune city has led to service level gaps in Urban 

Infrastructure and its social and environmental impact. An analytical characterization and 

measurement of the urban sprawl are required to gain better understanding of the phenomenon. 

Several urban sprawl models and strategies that have been proposed and implemented across the 

globe are studied and analyzed depending on the impact factors of a considered region. Hence the 

sprawl factors of the Pune city shall be determined through detailed study that will be carried out 

based on non-spatial data and assessment of different land use models. 
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Abstract 

Densely populated areas in any city are now-a-days facing a problem of traffic congestion 

throughout day. Places of religious importance attract more traffic than any other place. Allocation of 

adequate parking spaces and systematic traffic regulations can reduce the traffic congestion and 

accidents. A similar issue of traffic congestion is faced everyday by famous Mahalaxmi Temple 

Complex in the Kolhapur city, Maharashtra since long time. This temple is very famous and attracts 

thousands of tourists. Traffic congestion reaches the peak during any Hindu major festival 

celebration in the temple. In this paper, traffic congestion problems and its implications are analyzed 

by performing various traffic studies around all roads near the temple complex. Traffic and parking 

study was conducted on all roads approaching towards the main temple complex and it was observed 

that on many roads, traffic congestions can be decreased by just implementing certain changes in the 

traffic flow rules. Based on all traffic data, this paper identifies causes and suggested measures to 

reduce traffic congestion in the area. 
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Abstract 

The Earth Air Tunnel Heat Exchanger (EATHE) is an efficient technique used to reduce the cooling 

load of a building. In the past years, many researchers had developed analytical and numerical 

models for the analysis of EATHE systems but were unable to recast into design equations and had 

used the trial-and-error method for the analysis. This paper focuses on modelling and simulation of 

the EATHE system for the geographical conditions, with average day temperature ranging from 

maximum 45°C for Nagpur [21.14° N, 79.08° E]. The method to calculate the Earth‟s Undisturbed 

Temperature (EUT) and more recently developed correlations for friction factor and Nusselt number 
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are used to ensure higher accuracy in the calculation of heat transfer. The developed equations can be 

utilized to calculate heat transfer, convective heat transfer coefficient, and length of pipe of the 

EATHE system. A longer pipe of smaller diameter buried at a greater depth with lower air flow 

velocity results in increase in performance of EATHE. In this paper a simple Excel based 

mathematical model has been developed in order to design the EATHE. This model helps in 

determining characteristic dimensions, air flow rate, selection of blower and economic investments 

in an EATHE system.  
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Abstract 

„The Value of Design Fact finder report shows that in the UK, a rapidly growing business extracts 

more value from design than other business‟. Design is often understood as having twin aspects of 

form and function dealing with beauty and utilitarian requirements of a space respectively. While 

form creation remains an aesthetic exercise and function generation remains a problem-solving 

exercise, the coming together of the two results in designs which are more than just beautiful forms 

and well thought of functions. This addition that leads to an enhanced experience and 'perception' of 

space, which we would like to call 'value' is being explored through this paper. Elaborating on design 

as a problem-solving process that results in a holistic solution, which when implemented helps solve 

or mitigate the initial problem, design processes can be classified into two broad categories based on 

the degree of stakeholder participation.  First category, for the sake of this study and discussion can 

be called „absolute‟ where the design is done by a team of consultants in isolation and user is not 

involved. For example, a more common problem, like solving the issue of having a hand-held 

writing device in the form of pencil design, a device that allows to cross water bodies like boat etc. 

This is the process followed in most of the design fields.  The second category can be termed as 

„customised‟ design where design is done in consultation with the end user. This is generally the case 

for the field of interior design. Both the designer and end user work in close coordination with each 

other, to finalize the solution. While it is relatively easier to judge the design value of a product 

which is a resultant of an absolute design process, based on the success of product being judged by 

its likability, marketability, economic success, widespread acceptance etc., establishing design value 
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of a product which is a resultant of customised design process is a little tricky. Through this research 

work, we attempt to understand the potential of adding value to the product (represented as interiors) 

through design. Also, if the potential matches the perception of the user and if not, what can be done 

to enhance the perception. For understanding these, we document the process and stakeholder 

involvement that is being used in the interior design industry in the design development process. 

Typically, the stakeholders involved in the design process include the consultants (i.e. the interior 

design, MEP services designers, and project management organizations etc.) and the clients (the 

landlord, and tenant etc.). Post analysing the process being used to understand the client 

requirements and finalize the design thereafter, a questionnaire survey will be carried out with the 

identified stakeholders. The questionnaire revolves around the aspect of value addition that the 

consultant feels they bring on board and the client side response to the same. This will enable us to 

identify the communication gap, if any that exists between the two sides. Then, from the responses 

received, where this gap is perceived to be minimum will be taken up as a detailed case study to 

understand the potential features of such engagement which led to a higher value addition in the 

whole design process. This study will assist both sides, by increasing the overall value potential 

provided by the consultants and value perceived by the clients in their future projects. 
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Abstract 

The necessity of air conditioning for comfort and process applications is increasing at an exponential 

rate for the past few years and this trend is likely to continue in the coming years. Sustainable, 

affordable, green, smart and low carbon cities are the few terminologies that are gaining a lot of 

importance in the current and future projects across the globe. The outcome of all these 

terminologies is to have systems that are environment-friendly, sustainable and with lower life cycle 

cost. The present study reviews the possible alternatives to conventional air conditioning systems. 

The emphasis is laid on comparing the technologies that are superior in terms of parameters such as 

energy efficiency, initial and operating cost, space requirements, maintenance, etc. The scope of the 

work is limited only to Indian climatic conditions. Alternative technologies such as single stage 

evaporative cooling, two stage evaporative cooling, displacement ventilation and radiant cooling are 
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discussed in the present research. These alternatives to conventional air conditioning systems offer 

promising options towards achieving low carbon air conditioning. The outcome of this study gives 

an insight towards selection of alternative air conditioning systems which offer better results 

compared to conventional air conditioning systems. The paper assumes significance in light of the 

increased use of air conditioning and its resulting adverse effects on the city‟s sustainable ecosystem. 
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Abstract 

With the aim to study the interrelationship of the housing markets in India, the present study 

empirically examines various demand side and supply side macroeconomic factors affecting house 

prices in the short run and long run. This study investigates the causal relationship between house 

price and macroeconomic variables in India using quarterly data (2009Q1:2016Q2). The case of 

India is intriguing and suitable, as the Indian economy is passing through a rapid phase of 

urbanisation combined with positive demographics, rising income levels, and increasing number of 

metropolitan cities in the recent past. The paper tries to explore – “what macro factors explain 

housing prices?” and consequently redressing gap in the extant literature. The results of the 

Autoregressive distributed model indicate that all variables are co-integrated in the long run. 

Findings suggest that private final consumption expenditure and construction cost are significantly 

related with house price in the long run and short run. However, housing loans affect house price in 

India in the short run only. Interestingly, inflation affects positively the house prices in the short run, 

whereas in the long run it affects negatively the house price. The findings hold significant 

implications for policy makers, government and investors since the enhancement of knowledge about 

the house price dynamics and working of housing markets in the country would help formulate 

housing policies at the macro level.  
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Abstract 

The role of infrastructure in the overall development of a nation cannot be underestimated. The 

infrastructure sector is subjected to a plethora of risks. Risk management needs to be given adequate 

attention for achieving the objectives of a project. Project sites where good risk management 

practices are implemented derive maximum advantage by way of managing risks. Considering this, a 

study has been carried out for a completed project executed in the state of Telangana (India) under 

NHAI. The study was carried out by administering a questionnaire to 150 respondents and the 

responses received were 65 (44%). The respondents were asked to identify the risks in four phases of 

a project namely Feasibility phase, Development phase, Execution phase and Operation phase and 

also the probability and impact of each of the identified risks. The severity of risk was determined 

based on the probability of occurrence of risks and consequence of identified risks and was 

categorised accordingly. The consequence of risk indicates the extent to which the project is exposed 

to that particular risk and the mitigation measures need to be taken accordingly to minimise the effect 

of risk. The implementation of good risk management practices resulted in cost and schedule 

underrun which is quite remarkable for an infrastructure project. 
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Abstract 

It is significant for the contractors, clients, and consultants to check the productivity levels for 

construction jobs, as this, in turn, will help to estimate the time and cost of the construction projects. 

The productivity rates vary considerably based on the complexity of the structure, project site 

constraints, and other technical, managerial, social and cultural factors, etc. Predicting the effect of 

these factors will improve the ability of the stakeholders for optimal utilization of resources. This 

research, therefore, aims to estimate the most significant factors that affect the productivity of the 

main construction activities namely: excavation, formwork, reinforcement, concreting, block work, 
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plastering, and tiling. The research focuses on the construction industry in India. An extensive 

literature review was carried out on construction productivity which led to the identification of two 

factors affecting productivity: External (Environmental) and Internal (Organizational, Group, and 

Individual) factors. A questionnaire was used as a survey instrument to collect data. The study was 

conducted to establish the significant factors affecting productivity in Indian construction industry. 

The results revealed that the critical factors which affect productivity were Timings, Competence of 

Supervisors, Salaries, Materials, Systems and Procedures, and Group Dynamics. 
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Abstract 

Real Estate Investment Trusts or REITs, is a corporation or a business trust that combines the capital 

of many investors to acquire or provide financing for various real estate assets. REITs invest 

primarily in completed, revenue generating or income producing real estate assets and distribute a 

major part of the earning among their investors. It also deals with the study of the working 

mechanism of how REITs operate and the structure of REITs. The Finance Minister of the 

Government of India, Mr. Arun Jaitely, through the Financial Act, 2014, introduced tax incentives 

for the incomes and gains generated from investments made in REITs. Since then in India, we have 

come across various discussions referring to REIT. Though this concept is new to the Indian investor 

community, REITs have been operating in the United States since 1960 and so in Singapore, 

Australia and Hong Kong. The main focus of this paper is to study the impact that REITs have on 

various economies around the world and forecast the impact of REITs on the Indian Real Estate 

Market. 
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Abstract 

India's National Action Plan on Climate Change (NAPCC) under the Ministry of Environment, 

Forest and Climate Change (MoEFCC) has 8 national missions. Solar mission and energy efficiency 

are the foremost key points undertaken by the NAPCC. The mission believes that conserving energy 

and implementing measures for utilising energy should be ritual in everyday lives for us. Energy 

efficiency can be greatly achieved in residential, commercial and industrial buildings. LEED, IGBC, 

GRIHA are some of the organisations promoting energy efficiency. The current paper focuses on 

achieving energy efficiency in a residential building by way of water conservation. The paper takes a 

case of a building in India and proposes water conversation measures by use of special plumbing 

components which conserve water from taps in high rise buildings. This directly reduces the amount 

of water running down from taps. Less water from taps means less water required in the Over Head 

Water Tanks (OHWT). It signifies that less water needs to be pumped in the OHWT from the Under 

Ground Water Tank (UGWT). Thus, the energy required for pumping will be less. Moreover, use of 

solar panels for generating electricity and using it for pumping water from UGWT to OHWT will 

help save energy to a great extent making the building green and energy efficient. It is believed that 

the water conservation measure and use of solar energy for the pumping system is likely to conserve 

water by more than 20%. The paper then analyses the amount of energy saved in this energy efficient 

building. Thus, energy saved leads to reduction in CO2 emissions adhering to the principles of 

climate change under the NAPCC. 
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Abstract 

Emission of greenhouse gases has been identified as the greatest challenge facing the human society 

with carbon dioxide (CO2) as a major greenhouse gas. Most of the CO2 emissions are associated with 

energy use in buildings and there are active as well as passive techniques to reduce this energy use. 

Mitigation policies are laid out to reduce the greenhouse gas emissions while adaptation policies are 
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laid out to cope up with the climate change. Designing buildings and layouts is a passive way to 

mitigate the climate change by reducing the greenhouse gas emissions. The present paper identifies 

the principles of layout planning and designing at a community level that can help less energy 

consumption in buildings resulting into less carbon emissions. It looks at global cases of 

communities that have been effective in the reduction of GHG emissions using effective policy 

intervention. 
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Abstract 

Power is a key resource for the development of Infrastructure assets in India. The Indian power 

sector has witnessed a significant turmoil over the last two decades. It has been providing significant 

amounts of subsidy to the domestic and agricultural consumers known as Low Tariff (LT) 

consumers, since long. This conservative strategy of the power sector largely compromised 

competition in the sector due to the provision of subsidy to the LT consumers. This kind of cross 

subsidy entails recovering more revenue from the industrial and commercial consumers known as 

High Tariff (HT) consumers, to make up for the loss of revenue to provide subsidies to the LT 

consumers. The cost of supply of electricity is the major decision variable. The LT consumer pays 

subsidized tariff of about 50 to 60 percent of the cost of supply and the HT consumers pay hefty 

tariffs of about 170 to 180 percent of the cost of supply. In order to encourage competition in the 

sector, a non-discriminatory open access to the power is allowed for the consumers, wherein it can 

switch over to a low cost power supplier. This calls for reducing the subsidy to LT consumers and 

introducing surcharge on HT consumers for the switch over to the new discom licensee. The 

economics of open access system are demonstrated using the transportation model, applied to the 

power scenario of the state of Maharashtra. The solution reveals an interesting thought process to 

practise open access in the power sector. 

Keywords: Cost of Supply; Subsidy; Surcharge; Tariff; Open Access 

 

 

 

 

 

mailto:milind@nicmar.ac.in


96 

 

Exploratory Analysis of Clean Development Mechanism (CDM) Projects in India 
Avneet Singh

1
, Isher Kaur

2
, Mohsin Patel

3
, Prachi Khandelwal

4 
and  

Abhijat Arun Abhyankar
5
 

1234
Student, REUIM, National Institute of Construction Management and Research, Pune 

5
Associate Professor, National Institute of Construction Management and Research, Pune  

Email: aabhyankar@nicmar.ac.in 

Abstract 

Climate change and global warming instigated by human activities in the past century have 

inadvertently disturbed the ecosystem and atmosphere of planet Earth leading to global occurrences 

of glacial retreat, accelerated sea level rise, more intense heat waves, food security, and irregular 

weather patterns.  With the view to counter climate change, different steps taken globally focus more 

on renewable forms of energy.  Clean Development Mechanism (CDM) is one of the three 

mechanisms adopted by the Kyoto Protocol which enables countries with carbon emission reduction 

commitment to implement the emission reduction projects in the developing nations. An exploratory 

analysis of all the registered projects is performed in the present study under CDM in India.  It brings 

an insight into the various trends concerning locational analysis suited for a specific sector.  The data 

for the study is extracted from the United Nations Framework Convention on Climate Change 

(UNFCCC) website.  The top three states contributing to the major CDM projects in India are Tamil 

Nadu (277), Maharashtra (258) and Gujarat (226).  The major contributing sectors to CDM projects 

are Energy Industries distribution (renewable/non-renewable).  It was found that the number of 

projects in coastal and non-coastal states was different but the mean reduction was almost similar.  

Another finding of the study was that the number of projects across different sectors was location 

dependent. 
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Abstract 

Construction contracts are a significant element of professional written and interpersonal 

communication in the construction sector. Although, there has been adequate research done on the 

various other genres of professional written communication, there is limited research evidence 
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available on the stylo-linguistic features of the language used in construction contracts. As these 

documents have a legal standing and subsequent impact on the professional interpersonal 

relationship among the stakeholders, it is imperative to examine the role the stylo-linguistic factors 

play in fostering or hampering this relationship. The euphonic or cacophonic tone, diction, 

syntactical compositions and semantic interpretations may influence the interpersonal 

communication positively or unfavorably. The stylo-linguistic analysis amalgamates the stylistic and 

linguistic analyses to evaluate the stylistic and linguistic features of a text. This paper reviews the 

available literature to measure the extent of work done in this context and attempts to identify the 

gaps, and proposes a conceptual framework for the stylo-linguistic analysis of construction contracts.  

Keywords: Stylo-Linguistic Analysis; Construction Contracts; Review; Conceptual Framework  
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Abstract 

Procurement of materials for execution of construction projects is a challenging task. Much of the 

project cost is incurred towards procurement of materials in construction activities and substantial 

amount of working capital is locked up in the procurement process. Identifying the factors 

influencing the selection of vendors will assist the procurement department in placing the orders. The 

savings in materials cost will enhance the profit to the project. The present study is carried out at 

Metro Rail Casting Yard in the area of materials management. The vendor rating practices adopted in 

metro rail projects are different from other construction projects. The objective of the study is to 

delineate the vendor rating practices at a casting yard, classification of material and prioritizing the 

vendors based on organizational requirements and modifying the procurement process. The purpose 

of vendor rating is to minimize the delays, reduce the cost of procurement and identify the suitable 

vendors for a metro rail project. The fuzzy dematel method is adopted in rating the vendors for 

supply of materials in a metro rail construction site in India. 

Keywords: Procurement; Materials Management; Vendors Rating; Fuzzy Dematel 
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Abstract 

The Real Estate (Regulation and Development) Act, 2016 includes the requirement of fulfilment of 

information by the promoter for registration and disclosure of project data, documentation of real 

estate projects at different phases from commencement of work to formation of the legal entity. It 

emphasises accurate information from the Project Architect, Engineer and Chartered Accountant. 

During these stages of collection and documentation of information, if the data referred to is wrong 

or mistaken then the consequences are time consuming and aching for the RERA process of 

registration. If it is applied from top to bottom of the organisational tree of a real estate project, it 

will prove to be more efficient to demonstrate effectiveness of RERA registration. There is a 

necessity to study this registration process and duly filled forms mentioned in the sections of RERA 

according to its well-designed, practical application in a real estate construction project to reflect 

proposed and actual figures of cost and areas as same. The objective of this research is to find out 

communication technology and methods to develop an information management system through 

accurate documenting and reporting to the authorized person from one level of organization tree to 

the other level within an ideal timeframe. This can be structured from anticipated case studies of a 

mock real estate project of medium scale where this kind of studied communication is desirable to 

process RERA from the commencement of a real estate project within its desirable timeframe for the 

promoters to prove its convenience. The developed communication plan from this managerial 

research will show the type and purpose of information, format, frequency and responsible person for 

each given figure will guide the promoters for the RERA process. 

Keywords:  RERA; Promoter’s Registration under RERA; Communication Plan for RERA; 

Achieving Desirable Timeline; Practical Guidelines for Collection of Data 
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Abstract 

This paper discusses the influence of properties of the soil fill on the load-settlement behaviour by 

reinforcing the soil with the geosynthetic layers below the foundation at different depth levels. In 
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recent years, soil improvement is required to fulfil the desirable shear strength of the soft cohesive 

soils to satisfy the need of various construction activities on the sites underlain by pockets of loose 

soil. Geotextiles, the permeable fabrics when used along with the soil have the capability to separate, 

filter, drain and reinforce. The present work of investigation shows the use of various geosynthetics 

in order to improve the load-settlement behaviour. The coarse sand columns encased with the 

geotextile is the most effective way to reduce settlement and improve bearing capacity. 

Keywords: Load-Settlement Behaviour; Geosynthetics; Geotextile 

 

Studies on Surface Coatings of Concrete under Marine Environment 

Shivaditya Akula 
Student, Advanced Construction Management, National Institute of Construction Management and Research, 

Pune 

Email: shivaditya1995@gmail.com 

Abstract 

The effect of surface coatings on concrete protection against a chemically aggressive environment 

was evaluated. Three surface coatings 1) Coal Tar Epoxy 2) Cashew oil 3) Acrylic coating, were 

applied on concrete surfaces. The protection was measured by the tests related with chemical 

resistance. The Chloride penetration, Carbonation effect, Compression and weight loss tests were 

used. Surface treatment acts as a barrier between the environment and concrete surface. This work 

intends to contribute to better understanding of the performance of surface coated concrete in the 

chemically aggressive environments by permitting results of Chloride content, Carbonation effect, 

Compression and Weight loss of several coated specimens. The performance of used coated concrete 

against the chemically aggressive environments was generally better than the performance of the 

uncoated concrete. The results indicated that the overall performance of the Cashew oil was better 

than the other used coatings. 

Keywords: Surface Coatings; Chemically Aggressive Environment; Coal Tar Epoxy; Cashew Oil; 

Acrylic Coating; Chloride Content Test;  Compression Test; Carbonation Effect; Coated Specimens 
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Abstract 
In developing countries like India, the construction industry has a strong growth rate where it faces 

many challenges from the initial phase of a project to the closing phase. Efforts have been made to 
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mitigate these challenges but not on a satisfactory scale, since some of the challenges are very new to 

the industry and some are years old. The challenges faced by the project managers in the 

construction industry alter with respect to the environmental conditions around the site, type of 

project and the technology used. In spite of all the above terms, there are some other terms like 

managerial skills of an individual which can immensely alter the challenges. As the construction 

industry maintains a key role in the development of our country‟s economy, there is a need for 

sustainable strategies to resolve these challenges faced by project managers, which will reduce the 

cost over-runs and hurdles in a project. The paper deals with the challenges faced by project 

managers in the construction site as well as in the non-construction site and some recommendations 

are made to resolve the challenges. The sources used for this study are desk-learning conference 

papers, articles in blogs, and self-experience from construction sites. The following are some of the 

major areas where project managers will face challenges in a project: characteristics of work, human 

resources, schedule constraints, health and safety, ecological concerns, legal issues, governmental 

laws, and socio-political pressures. 

Keywords: Construction Project Manager; Challenges; Characteristics of Work; Health and Safety; 

Ecological Concerns 
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Abstract 

It is somewhat well laid down that the infrastructure development projects undertaken by 

government agencies would require pooling large amount of technical, human and financial 

resources.  After 2006, the private sector has been looked upon to overcome the resource constraints 

in the form of the Public-Private Partnership (PPP), which also leverages the strengths of public 

sector.  For quite some time now, the PPP has been considered as the way forward mechanism to 

undertake the road infrastructure development projects in India.  However, as the PPP projects are 

developed technically no different from conventional development projects, public authorities also 

point to the issues associated with PPP mechanism in terms of higher costs of project development 

associated with procurement, profit booked by private partner and potential costs of time-cost-quality 

issues.  Yet, it is well argued that private participation makes a significant difference when it comes 

to project success in terms of different project dimensions. This paper is an attempt to make an 

analysis of project success by performing a detailed case study of Hyderabad Outer Ring Road 
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(HORR) Project. The salient features of HORR project are discussed in details in terms of project 

scope, structure, finance and implementation. The case analysis reveals that the HORR project, in 

spite of its good conception on strategic and technical grounds, met with implementation difficulties 

that affected project success, in terms of the conventional measures of time, cost and quality.  Yet, it 

is hoped that the HORR project, with its broader concept of „Growth Corridor‟, would give rise to 

long term benefits to Hyderabad metropolitan region that outweigh its costs. The paper concludes 

that urban road development projects under the PPP model in India need careful conceptualisation, 

detailing and implementation approach in order to become successful. 

Key words: Infrastructure development; Project Success; PPPs; Urban Road Project  
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Abstract 

The systems available in the market to control the temperature and humidity of premises are quite 

expensive and therefore out of reach of the majority of population of India. The need of the hour is to 

devise and implement low-cost equipment. The cost of an air conditioning unit can be decreased by 

combining two less costly units, i.e., an air cooler and a domestic refrigerator, so that the total cost 

can be minimized and it becomes affordable to more consumers. In this paper, a model combining 

the two is presented keeping the basic features of the individual units intact.  The refrigerator can 

work separately without affecting its normal operation and the amount of water vapour within the 

moist air along with the temperature can be controlled, which is not possible by a normal air cooler. 

So this unit can be used effectively in hot and humid areas. Apart from that it can be used in dry 

seasons also when the system runs in air cooler mode. The difference of mass of vapour in outside 

and room air can be calculated from dry bulb temperature and relative humidity of respective 

conditions. This amount of vapour is to be condensed by rejecting heat, and that can be achieved by 

direct contact of outside air with chilled water from the heat exchanger, placed inside the 

refrigerator. This chilled water, the outside air and the room air will exchange enthalpy among them 

and condense desired vapour content from outside air, resulting in cooling and dehumidification. 

This new model can save considerable amount of total costs. The variation in performance of the 

system with different parameters is also presented to show the sensibility of the system. 



102 

 

Keywords: Air Conditioning; Refrigerator; Air Cooler; Heat Exchanger; Cooling and 

Dehumidification 

 

Use of Crushed Waste Glass in Airport Runway Pavement 
Ankit Agarwal

1
, Yash Shah

2
, Aditya Patel

3 
and Vaidehi Jain

4 

1234
Student, Department of Civil Engineering, School of Engineering & Technology, Navrachana University, 

Vadodara 

Email: 14103006@nuv.ac.in 

Abstract 

In last one decade air traffic in India has increased by multiple folds. Considering the above fact, 

Indian government has decided to have at least one airport in every district in India. Airport design 

and eventually runway design has become an important aspect in the growing airport industry. This 

paper focuses on the reuse of waste glass as a raw material in top layer of asphalt runway and 

presents the results of the research thus undertaken by the authors. The main objective of the 

research study was to focus on the use of very finely ground waste glass as a raw material and if 

possible find out the best proportion of waste glass that produces satisfactory results that surpass the 

standards laid down by respective authorities. 
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Abstract 

The service quality of urban engineering services such as water supply, sanitation, gas and electricity 

services have gradually deteriorated across India in contrast to the increasing contribution of these 

areas to the country‟s Gross Domestic Product (GDP). Public Private Partnerships (PPP) are 

emerging as a promising model for improving municipal services delivery. However the government 

business interaction continues to involve excessive transaction costs. Thus not all public private 

partnerships are beneficial to the society. Although PPPs have been viewed as a framework for 

describing inter-sectoral co-operative ventures between government/public and private sector, little 

attention has been paid in previous researches in finding a suitable e-business model to conduct the 

public service effectively and efficiently. The objective of this paper is to propose an innovative 

model called Web based Utility Brokerage Model out of the existing models for the utility sector 
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under Public Private Partnership. The purpose of this study is to build theoretical framework on 

finding the influence of proposed model on Public private Partnership strategy and people. 

Keywords: Business Model; Government Utility Services; PPP; Utility Brokerage Model  
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Abstract 

Real estate projects are difficult to time due to skewness in supply and demand. Real estate 

developers time their projects. There are multitude of factors which affect choice of project while 

choosing a location. Role of government planning body is critical as they decide on building byelaws 

such as setback, margins, shape and area of the land parcels allotted to the land owners using micro-

planning tool; town planning scheme model. Early returns on investment is of utmost priority for 

every real estate developer since the returns are to be invested in a new project in an exapanding 

market when land values are on a rise. The study investigates a 15 year time cycle (2001 to 2016) in 

the city of Ahmedabad with stratified sample data of more than 200 completed real estate projects 

(residential and commercial) and inquires into the timing of project announcement in reference to the 

phases of  market cycle, recovery, expansion, hypersupply and recession. A multiple linear 

regression analysis of the projects reveal interesting trend on decision making styles adopted by 

experienced developers as compared to new/amateur real estate developers. The key findings of the 

study reveal contrary to a popular belief a higher FAR does not impact project decision of location 

nor timing. Experienced real estate developers are likely to develop land located farther away from 

slums. High percentage of developers are likely to announce projects with larger land area in market 

conditions of expansion and hypersupply, away from slums and in relatively developed 

neighbourhoods.  In the phases of recession, real estate developers tend to announce projects on poor 

locations, especially on land parcels with low yield value. The visibly intense market has deep rooted 

strategy of collective ethos that critically affects decision making on an investment and varying risk 

appetite of developers. 
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Abstract 

A multitude of factors influence the price offered by contractors for all projects; some factors tend to 

reduce the price (deflate) while some tend to increase the same (inflate). The study identified various 

factors impacting the bid price from the extant literature. Primary data was collected with the help of 

an undisguised and structured questionnaire administered personally for better response. Simple 

statistical tool was used for analyzing the data. Thus, the study identified the factors influencing the 

bid price of the contracting firm and also classified them into inflating and deflating factors in the 

Indian context. 
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Abstract 

Public Private Partnership (PPP) is a well accepted alternative to develop roads and highway 

infrastructure development, where the government and private partner jointly contribute towards the 

construction of a new facility or up gradation and maintenance of the existing facility. Cost savings, 

risk reduction and improved performance are the aim of such partnerships. There are various project 

delivery models in PPP which are well recognized worldwide. The selection of right project delivery 

model contributes as an added advantage to time and cost savings and risk is reduced to a 

considerable extent. The projects undertaken by PPP route are either partly or wholly financed by 

debt leveraging revenue streams dedicated to the projects. Since such projects consume a long 

duration to complete and even more, the financial recovery may take 20 years or more depending on 

the scale of the project. The study focuses on the comparison of risk identification, assessment and 

allocation of two such modes of PPP namely BOOT and DBFOT. The cases of successfully 

completed projects executed through both the project delivery modes have been identified for an in-

depth analysis and representation of the risks involved. A questionnaire was prepared consisting of 

comprehensive identification of the various risk factors involved in such projects. The questionnaire 

was floated across the various industry experts, academicians and professionals to identify the 
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severity and probability of the identified risk factors. Further, various risk mitigation strategies and 

effective project delivery model have been suggested for successful implementation of highway 

projects in the country. 
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Abstract 

The construction projects are always referred to as being complex and in recent years, along with the 

scale, the complexity of the construction projects is also increasing. As per Baccarini (1996), the 

construction process may be considered as the most complex undertaking in any industry. The 

construction industry faces immense difficulties in coping up with the increasing complexity in 

major construction projects. The reasons for the complexities in the construction projects have not 

been widely researched; yet it has been found that the process of construction and its contractual 

nature can in itself be thought of as a complex system.  The Client and the Contractors are the two 

most important entities in any construction project. For the successful implementation of the 

construction projects, it is necessary to understand the factors creating complexity in client contractor 

relationships which further lead to more complexities in the entire construction process and have an 

adverse impact on the project life cycle. The present study aims to explore the critical complexity 

factors in client contractor relationships and its impact on the construction projects. The study, in this 

context, tries to examine various interpersonal, technical and situational factors leading to emergence 

of complexity in the construction projects during different stages of the project life cycle. The 

research is conducted on the basis of a detailed case study on the construction of A-Type School 

building of Kendriya Vidyalaya at Bagalkot, Karnataka, in which there are evidences of the above 

mentioned issues. After understanding the importance and effect of these issues on a construction 

project, a structured questionnaire was floated to the industry experts in order to validate the case 

study results and also to draw certain practical implications for future projects. The research findings 

provide recommendations to industry professionals for prevention of the emergence of complexities 

in construction projects. Also, remedial measures for better client contractor relationship and for the 

timely completion of projects are suggested. 
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Abstract 

This study addresses two main issues of current scenario of the construction industry, namely, lack 

of skilled labours for sustainable construction technologies and carbon dioxide emission due to the 

building industry. The economical growth of any country depends upon number of people in work 

and their productivity. Skills are the root of productivity. Efficient use of skills enables to do 

proficient work with increase in productivity. India is the second fastest-growing economy in the 

World and Construction industry is the second largest economic activity after agriculture. Presently, 

Indian construction sector is suffering from acute shortage of skilled labour and in the future 

situation will be more critical. As per a survey, about 83% of the workers are unskilled and majority 

of them are women. Training to worker is backbone for skill development. On the job training and 

certification methods are the measures to improve skill and employability factors. The quality of 

manpower influences success of the construction industry. India is known as the country of young 

people with median age of population being 24.6 years and one-third of the population is below 14 

years of age. By 2025, India will be one of the youngest countries in the world. This demographic 

dividend can boost economic growth. By careful planning and efficient utilization of human 

resource, we will be ahead of developed countries within short time. But, the success depends on 

number of people in work and their productivity, which directly depend on their skills and how 

effectively those skills are used. Buildings alone are responsible for 38% of all human Green House 

Gases (GHG) emissions (20% residential, 18% commercial). It is the industrial sector which 

contributes the most to global warming. But according to the Intergovernmental Panel on Climate 

Change, it is also the sector which presents the most cost effective opportunities for the GHG 

reductions. GHG are released in the atmosphere during each stage of a building's life: Building 

construction, Building operation, Building renovation and deconstruction. The construction, 

renovation, and deconstruction of a typical building are on average responsible for the emissions of 

1,000-1,500 kg of CO2per m
2
 (around 500 kg of CO2per m

2
 for the construction only). Depending on 

the region where the building is located and the building energy mix, operation emissions can vary 

from 0 to over 100 kg of CO2per m
2
 per year. The study identified a Village which is already 

developing towards self sustainable development for around 15 years. It is Sittilingi Village, 

Dharmapuri District, Tamilnadu, India. The study had tried to solve the above said issues for 

developing a sustainable village (Socially, Environmentally and Economically). Based on the study 

we propose an Institute of Humanitarian Living (An institute which teaches sustainable construction 
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technologies), a course on Life Academy (Agriculture and Economics College along with higher 

secondary school), and a Village Centre (Students & Public community discussion space). 

Keywords: Sittilingi; Productivity; Skilled Labour; Model Village  
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Abstract 

Alternative Dispute Resolution (ADR) is a cost-effective and time-saving remedy for resolution of 

commercial disputes. One such ADR remedy is Arbitration which refers to the settlement of disputes 

between parties to a contract by a neutral third party without consulting the court. The origin of 

arbitration in India can be traced in Ancient Hindu texts SMRITIS. It has also been used to resolve 

disputes during British Rule. Under the British Regime, a more specific arbitration act was enacted 

in 1940, as 'The Arbitration Act, 1940', the same was modified through an ordinance, post 

Independence. First comprehensive Arbitration and Conciliation Act came in effect in India in the 

year of 1996, as The Indian Arbitration and Conciliation Act-1996 based on UNCITRAL model. 

However, this act was also facing criticism from foreign and domestic arbitrator since it did not 

restrain timeline for the disposal of case and one of the main challenge was independence/ 

impartiality of the Arbitrator. Taking cognizance of the same and to make India an investment 

friendly nation Government of India made an amendment of the Indian Arbitration and Conciliation 

Act-1996. These amendments are based on the recommendation made by 246
th

 Law Commission 

Report which came in to effect in Oct -2015. The heart and soul of the recent amended of Arbitration 

Act is the appointment of neutral, independent and impartial Arbitrators and restraining time period 

for disposal of case. Notwithstanding the enforcement of the Amended Act, the major Government 

contract clauses for arbitration appear not to be in consonance with provision of the Act with regard 

to appointment of Arbitrators and the neutrality of Arbitrator remains a major concern to the parties.  

To analyze the same, a comparison has been made for Arbitration clauses of a few major 

Government contracts clauses for appointment of the Arbitrator with respect to impartiality of the 

Arbitral panel as contemplated by the Arbitration and Conciliation Act-2015. Lastly, we conclude 

that in order to augment the growth of Indian infrastructure sector and create more employment as 

well as attracting private and foreign investments, India not only need an effective, independent and 

impartial arbitration mechanism to resolve the disputes in an early and efficient manner but also fair 
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contract condition of arbitration needs to be in accordance with the law so that the 

contractors/investors need not to knock court in each stages, be it prior to arbitration or completing 

of Arbitration. 

Keywords: Contracts; Claim; Disputes; Sharing of Risk; Arbitrator; Independent Arbitration 

Mechanism 
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Abstract 

Infrastructure development is progressing rapidly across the country that includes many elevated 

structures. As a result, construction activities also have to be efficient. A majority of flyover projects 

still follows traditional cast-in-situ construction, wherein the staging system plays a major role in 

terms of the cost, time and resources. Therefore, it is necessary to decide which system is best suited 

to achieve lean cast-in-situ construction. There are four major types of enabling structures for 

cast-in-situ construction balanced cantilever segmental construction, incremental launching 

method, movable scaffolding system and fixed on-ground construction. Fixed on-ground cast-in-situ 

construction involves staging systems, which are erected on ground for the span-by-span 

construction. There are three systems in this method – frame (easy stage) system, truss- trestle 

(conventional) system and cuplock system. Of these, conventional system is the least preferred as it 

consumes more time, is costly and requires more labour and equipment. Cuplock system is a 

newer system, which has found uses primarily for construction of lighter girders (in metro rail 

projects). It consumes lesser time than the conventional system but more than the frame system, and 

is costly compared to the frame system although cheaper than the conventional system. The frame 

system is cheaper, speedier and requires fewer resources as compared to the other two systems. 

Hence, it is the most preferable staging system for cast-in-situ construction. Major criteria for 

selection of a particular system are safety, cost effectiveness, resource requirements and time required 

for the construction. This study attempts to compare different systems on basis of the previously 

mentioned criteria and identify the best possible system for the cast-in-situ superstructure 

construction. 

Keywords: Enabling Systems; Staging Systems; Frame System; Truss-Trestle System; Cuplock 

System; Bridge Superstructure 
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Abstract 
Concrete is one of the most important construction materials next to water. Day-to-day demand of 

concrete is increasing with increasing demand of infrastructural development, but emission of large 

amount of CO2 during production of cement is the major problem concern with environmental pollution. 

On the other side a huge amount of fly ash production from thermal power plant is another problem 

concerned with environmental pollution. Both these issues are partially solved by full utilization of fly 

ash by replacing cement from concrete in the production of geopolymer concrete. The present study is 

divided into three phase. In the first phase, the preliminary investigation has been carried out to study the 

effect of types of fly ash, concentration of sodium hydroxide, and sodium silicate-to-sodium hydroxide 

ratio by mass on low calcium fly ash based geopolymer concrete. In the second phase, the investigation is 

based on degree of heating, curing duration and testing age for different types of curing method (oven, 

steam, membrane and accelerated). In the third phase, mechanical properties such as short-term as well as 

long-term of fly ash based geopolymer concrete is investigated. In the preliminary investigation, the types 

of unprocessed (UPF-I, UPF-II, UPF-III) and processed (PF-I, PF-II, PF-III) fly ash, the concentration of 

sodium hydroxide (8M, 10M, 12M, 14M, 16M, 18M, and 20M), Sodium silicate-to-sodium ratio by mass 

(1, 1.5, 2, 2.5, 3, 3.5) is used. In the second phase degree of heating (60 0C, 80 0C, 90 0C, 100 0C, 120 0C, 

150 0C), curing duration (6, 12, 18, 24 hours), and testing age (1, 3, 7, 14, 21, 28, 56 days) is used for 

types of curing method (oven, steam, membrane and accelerated). In the preliminary investigation, on the 

basis of experimentation the processed fly ash PF-I, 16 molar concentration of sodium hydroxide and 

sodium silicate-to-sodium hydroxide (2.5) ratio by mass is used for further study.  

Keywords: Geopolymer Concrete; Mechanical Properties; Fly Ash 
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Abstract 

Delay in prior environmental clearance has a direct impact on the development projects. The 

Environmental Impact Assessment (EIA) notification of 2006 made the prior environmental 

clearance mandatory for various development projects proposed across the country. The delay in this 

process causes cost and time over run of the projects.  Although, the present EIA notification of 2006 

has taken due care and has proposed the time frame for the various stages involved in the process of 

issue of Terms of Reference (TOR) as well as Environmental Clearance (EC). The time frame 

specified for grant of TOR is 60 days from the date of submission of application by the proponent to 

the concerned regulatory authority. But, it seems that these time frames are not adhering by the 

various regulatory authorities. The Ministry of Environment, Forest and climate change, Government 

of India (MOEF & CC) has tried to put the updated status of the clearance process of various projects 

on its website. The data available on the website is simply an eye wash. This study proposes to use 

the project management software as a tool to monitor the progress of clearance process stages with 

respect to the time frame mentioned in the EIA notification. This tool will automatically display the 

expected time line for a stage to be achieved in issue of TOR based on the date of receipt of the 

application. This being on the public domain will put pressure on the regularity authority to stick to 

the time frame stipulated in the notification. This revolutionary process will facilitate the monitoring 

of the whole activity and will compel the authorities to adhere to the time frame. This will put a 

check on the delay in the issue of TOR and environmental clearance. The scope of this study is 

limited to tracking of only TOR activity for ‘A’ and ‘B’ category projects. 

Keywords: Environmental Impact Assessment (EIA); Terms of Reference (TOR); Environmental 

Clearance (EC); State Level Impact Assessment Authority (SEIAA) and State Level Expert Appraisal 

Committee 

 

 

 

  



111 

 

Sustainable Building Materials for Green Building 

A. Mohanraj
1
, K. Pavan

2
, G. Rajkumar

3
 and N Chandra Mohan

4 

14
Assistant Professor, Bannariamman Institute of Technology, Erode 

23
UG Student, Bannariamman Institute of Technology, Erode 

Email: mrmohanpro29@gmail.com 

Abstract 

The development in Technology depletes the resources or affects the environment. It has been a 

greater challenge for scientists and engineers to protect environment and natural resources without 

compromising the quality performance and comfort level of the society. However, few ideologies 

help in selecting the choice of ecological materials and construction systems. Carefully investigating 

and choosing the materials and the way they can be combined yields significant enhancement in the 

comfort and cost efficiency of houses, and greatly reduce its life cycle environmental impact. The 

first step in any approach to use ecological materials is to reduce the demand for new materials. 

During the designing and construction, methods are to be included which will make it easier to 

adjust, reuse and eventually dismantle the building. By selecting long-lasting, low maintenance 

materials, one can reduce the need for new materials. This study covers different types of the 

construction systems and materials and reviews the benefits of the particular system or materials.  

Keywords: Sustainable Materials; Construction Process; Cost; Efficiency; Maintenance 
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Abstract 

The construction industry is the second largest industry of the country after agriculture. It makes a 

significant contribution to the national economy and provides employment to large number of 

people. Indian construction industry is going through changes in terms of adopting new methods of 

construction, better management solution and organizing construction industry with an idea of lean 

construction. Generally cost associate with construction project is huge compare to other industry. 

Hence it is important to have a sound costing method. Through the activity based costing (ABC) 

approach, the resources consumed can be traced back to the consuming activity and subsequently to 

a particular cost element. More importantly, the results indicate that the simulation model can 

identify a logistics option which would result in the lowest logistics cost without affecting the 

construction schedule. The dynamic cost management in the process of construction project based on 



112 

 

the activity-based costing is a continuous cycle process that adjusts the activities and the supply of 

resources of the next phase of construction project, according to the deviation between the budget 

cost and the actual cost, in order to control the project costs and achieve financial goals. The present 

paper delves into the use of ABC system over the traditional costing system for overall efficiency of 

the construction sector.  

Keywords: Activity Based Costing; Construction Sector; Budgeting; Traditional Costing; Lean 

Construction 
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Abstract 

This paper reckons a review on plastic as a construction material. Findings from the existing study 

affirm that plastic is a group of synthetic or natural organic material which can be shaped when soft 

and then be hardened. It includes many types of resins, polymers, resinoids, cellulose derivatives, 

etc. It is one of the most easily manufactured and available material which can be put to numerous 

uses due to its advantage of easy modularization. But this material has become threat to the 

environment because plastic is non-biodegradable and is responsible for causing many diseases. 300 

million MT of plastic waste is generated globally of which only 10% is recycled. Since, the space 

available for landfill is limited it has become important to look for alternatives to dispose this waste. 

To circumvent this issue plastic waste can be utilised in construction Industry. Polythene, a type of 

plastic can be used in road pavements which increase its durability and make it economical. In 

Maharashtra (India) plastic mixed bitumen has been used to lay roads of length 1500 km. The use of 

plastic in bitumen increases the binding property of the bitumen, softening point, resistivity from 

water and lowers down the penetration and bleeding in summer. Plastic can also be used as 

admixture, aggregate in lightweight concrete and asphalt concrete, Fibre Reinforced Concrete, 

Synthetic aggregate or binder in concrete, resin in polymer concrete, components in artificial particle 

boards, Plastic reinforcement in plasters, etc. Substitutions of asphalt in pavements by polymers can 

be put into practice for the improvement of rutting resistance, thermal cracking, fatigue damage, 

stripping, and temperature susceptibility. The present study ensures that reusing waste plastic in 

concrete gives a good approach to reduce the cost of materials and solve some of the solid waste 

problems posed by plastics. 
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Abstract 

In urban areas, scarcity of land to build infrastructure has driven the geotechnical engineers to 

improve poor subsoil conditions through different techniques. Stone column is one of the stabilizing 

ground improvement techniques widely practiced. However, in case of very soft soil, under loading, 

stone column undergoes excessive bulging which leads to failure of overlying structure. To 

overcome this limitation, various remedial measures which are put forward have been discussed in 

this paper. The focus is on recent advancement of encasing these columns with geosynthetic products 

to enhance their performance in load bearing capacity. Also, use of alternative to stones is reported in 

some areas due to the high cost and scarcity of stone. The primary objective of this study is to 

compile all the aspects of Stone columns into one single source of information, for the researchers 

interested in this field. 
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Abstract 

In many developing countries, using sanitary land filling is one of the most common methods for the 

disposal of Municipal Solid Wastes (MSW). Landfilling has many advantages for rapid disposal of 

solid waste. However, it generates heavily contaminated leachate which is a high threat for humans 

and environment. Improper land filling creates significant variations in both volumetric flow and 

chemical composition of leachate. Landfill leachate contains organic, inorganic pollutants and heavy 

metals. If the leachate penetrates into the groundwater, it creates serious contamination. Hence, 

proper leachate treatment is necessary before discharge. In the past few decades, several 

conventional treatments like coagulation, adsorption, Fenton's process, activated sludge, anaerobic 

digestion, etc., or a combination of the above methods have been utilized for the treatment of landfill 
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leachate. In recent study, techniques like membrane bioreactor, reverse osmosis processes are also 

found effective to treat the leachate, upto the disposal standards. In this article, we have discussed 

various conventional treatments and recent techniques available to treat the leachate. 

Keywords:  Landfill; Leachate; Fenton's; Membrane Process; Solid Waste 
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Abstract 

With the likes of ‘Swatch Bharat Abhiyan’ and ‘Namami Gange’ India has also taken up the 

worldwide problem of waste management. In this regard, frequent research is being carried out to 

find out techniques and methodologies of removal of waste and to find solutions of reusing the 

wastes generated by different sources. Several waste materials are generated from manufacturing 

processes, service industries, construction and demolition works and municipal solid wastes. The 

growing responsiveness about the environment has immensely contributed to the concerns related 

with disposal of these generated wastes. Solid waste management is one of the major environmental 

concerns in the world and with the scarcity of space for land filling and due to its ever increasing 

cost; waste utilization has become an attractive alternative to disposal. There are numerous 

researches that are being carried out to utilize these wastes in the construction industry where most of 

them are related to using these wastes in concrete. This will lead to utilization of wastes as well as 

reduction of usage of naturally occurring construction materials which in turn are depleting the 

natural resources due to the increasing demand of construction materials, meanwhile making 

concrete economical and also will reduce the disposal problems associated with these waste 

materials. This research work is based on making concrete with partial replacement of coarse and 

fine aggregates from ceramic wastes which can be replaced with traditional concrete that is used 

immensely. The results show that ceramic wastes can be utilized as a partial replacement of coarse 

aggregates in concrete up-to a level of 40%, with better strengths and similar workability, while the 

dead load is reduced. 

Keywords: Replacements; Ceramic wastes; Utilization of waste; Compressive strength; Strength of 

the concrete 

 

mailto:akash.agrawal@shiats.edu.in

