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Abstract--Column is the most critical member of a 

structure as its failure may lead to collapse of the whole 
structure. Present research is carried out to study the effect of 
column cross section geometry on various design control 
parameters. A 10 storey structure is designed for gravity loads 
and seismic loads using square shaped columns. The same 
structure is analyzed and designed using circular, rectangular 
and a combination of +, L and T shaped columns with same 
cross sectional area as that of square shaped columns. A 
comparative study is made to check the variation in base 
shear, deflection and stiffness of the structure with various 
column geometries. Study is also made to compare various 
parameters for individual column.  

Keywords—Column cross section, Base shear, Stiffness, 
Moment of inertia, Deflection. 

I. INTRODUCTION 

A structure is subjected to gravity load which include the 
dead load and live load acting on it and also lateral loads 
like wind load and seismic load. These loads increase as the 
height of the structure increases resulting in requirement of 
larger cross section of column. These larger sections reduce 
the working space and hence are uneconomical. Moreover 
the aesthetic view of the spaces will be lost due to presence 
of these protruding columns. In the present scenario all the 
metropolitan cities need to construct high rise structures to 
meet the requirements of growing population. Hence there 
is a greater need for proper designing of structure which is 
safe and economical. To ensure this the conventional 
construction and design practices should be modified with 
the new techniques which provide a solution to present day 
challenges. 

Some of the special construction techniques such as 
adopting special shaped columns behave safe and 
economical than compared with the conventional square or 
rectangular or circular shaped columns. In case of special 
shaped columns, the cross sectional area can be dispersed 
away from the neutral axis can help in increasing the 
moment of inertia thereby increasing the flexural stiffness.  

L-shaped, T-shaped and + shaped columns are some 
specially shaped columns which have equivalent area as 
that of conventional column section but an increased 
moment of inertia about the centroidal axis. 

In the multi-storey structure and high rise residential 
system, the application of specially shaped columns has the 
many advantages such as avoiding the prominent corners in 
the rooms, providing convenience in construction layout, 
increasing the usable area and more economy. The + 
shaped column can be used at the cross intersections of 
beams which is capable of carrying more loads than 
compared with conventional square, rectangular or circular 
columns. The choice of column shape depends upon on 
various factors such as the loading condition, adequacy for 
space, architectural requirements etc. It has been often 
found that to make the column safe, larger dimensions than 
actually required are provided to account for all the loading 
conditions. But the fact is that if we properly adjust the 
cross section of the column according to the requirement, 
much economy can be achieved. 

To study the displacement capacity of a single column 
with various cross sections, a single column is modelled in 
SAP-2000. The area of cross section and the reinforcement 
in all the geometries (+, L, T, square, circular and 
rectangular) is kept constant. The support conditions 
provided are, the base is fixed and top end if free. An 
incremental lateral load was applied at the top end and the 
displacement capacity is studied for all the cross sections. 

To compare various design control parameters under 
gravity and seismic loads a case study is carried out by 
considering a 10 storey shown in figure 8 and response 
spectrum analysis is carried out by using SAP 2000. The 
study concludes by comparing the parameters such as base 
shear, stiffness, area of reinforcement and top storey 
displacement of the structures with various column cross 
sections. In the case of + shaped columns more area is 
dispersed away from centroidal axis which increase the 
moment of inertia, table G shows the comparison with 
conventional square shaped column.  
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Seismic Performance of A Retrofitted Building Using  Various 
Numerical Models – A Comparative Study 
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Abstract—More often, the actual practices adopted 
in local or global retrofitting procedures are not 
reflected in modeling a retrofitted structure. 
Realising this need of the practicing structural 
engineering field, a comparative study is taken up 
in the present work on a five storeyed RC framed 
building, using the popular ETABS software and 
adopting response spectrum method of analysis. 
The building is assumed to be in zone -3 and the 
members were so designed that some/all of those in 
the ground floor fail due to the possible up 
gradation of the building to resist zone-4 forces, 
requiring retrofitting. One local retrofitting 
measure (Column Jacketing) and one global 
retrofitting measure (Braces) are chosen for the 
study and in each of these cases, representative 
models reflecting the practices adopted in design 
offices were tried and compared with those 
incorporating the executional aspects. Response of 
each model was observed in terms of Bending 
moments , shears , axial forces , displacements and 
mode shapes for the identified columns (corner , 
intermediate and interior) and in identified floors ( 
1st , 3rd and 5th ) . Results indicate that there is 
considerable difference in the axial forces between 
various models while differences were revealed in 
moments and shears also in some cases. Small 
differences were noted even in displacements and 
mode shapes. 

Keywords :  Seismic retrofitting , Seismic 
Performance , Retrofitted building ,Numerical 
Models , Response spectrum method , Column 
jacketing , Bracing 

I. INTRODUCTION 

Indian subcontinent has suffered some of the greatest 

earthquakes[8], in the world with magnitude exceeding 8.0. For 

instance, in a short span of about 50 years, four such earthquakes 

occurred: Assam earthquake of 1897 (magnitude 8.7) (Oldham, 

1899), Kangra earthquake of 1905 (magnitude 8.6) (Middlemiss, 

1910), Bihar-Nepal earthquake of 1934 (magnitude 8.4) (GSI, 

1939), and the Assam-Tibet earthquake of 1950 (magnitude 8.7) 

(CBG, 1953). The most tragic earthquakes of last 50 years in 

India are , the Latur earthquake (which caused about 8000 deaths) 

and the Bhuj earthquake of 2001( about 25000 deaths ) . While 

the former caused an intensive damage to masonry buildings in 

many rural areas, the latter struck in a widespread area causing 

extensive damage to many RC framed buildings besides 

grounding many villages to debris. 

RC framed buildings are the most commonly found in Indian 

scenario[2], constituting to a major percentage among the total 

buildings in the country. This may be due to the ease in 

construction and vertical expansion of such buildings, in addition 

to the superior seismic performance as compared to the masonry 

buildings. Even in the rural parts of India, RC construction is 

clearly on the rise due to the increased awareness and access to 

raw materials.  
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Abstract— Column jacketing is one of the most common 
methods practiced as a part of seismic retrofitting strategies. 
Different materials are in use for strengthening the columns 
and among them RCC, Steel and FRP are more popular. The 
choice of any of these three materials has so far been notional 
and is left most of the times to the discretion of practicing 
engineers and execution teams, giving priority to the 
availability of the materials and skills of field force. However, 
much depends on the actual interaction of these materials 
with the existing materials of columns, which is often ignored 
in the design offices while modelling the structures. RC 
framed buildings of five to six storeys are most commonly 
found in all the seismic zones, in Indian scenario. Therefore, 
there is a strong need to look into the lapses and ignorances   
in modelling the retrofitting aspects such as column 
strengthening, in these types of buildings. 

Realising this need, a six (G+5) storeyed reinforced concrete 
framed building is taken up as a case study in the present 
work. The building is assumed to be originally in a location in 
zone 3 which is upgraded to zone 4, requiring retrofitting of 
columns. Three alternative materials are tried for column 
strengthening viz., RCC, Steel and FRP. For each of these 
materials two models are tried; one normally adopted in the 
design offices and the other proposed in the present work to 
go closer to the actual practice. Response spectrum method of 
analysis is adopted using ETABS software. 

Results indicate that there is considerable influence of proper 
modelling in case of steel and concrete jacketing. With the 
proposed modelling, moments are hugely coming down in the 
concrete jacketing. Although shears and axial forces are 
increasing in concrete jacketing with the proposed modelling, 
they are found to be still less than those found in steel and 
FRP jacketing.  

Hence, the study revealed that reinforced concrete jacketing, 
if properly modelled, yields good results. 

Keywords— Column jacketing, Seismic retrofitting, RC 
framed building, RCC, Steel, FRP. 

I.INTRODUCTION  

There has been an increase in the occurrence of the natural 
disasters globally, in the recent past. Earthquakes are leading 
among these in terms of loss of life, property and extensive 
damages to structures. As such, seismic retrofitting has evolved as 
a subject of modern context and engineering importance [1]. 

The most tragic earthquakes of last 50 years in India are, the Latur 
earthquake (which caused about 8000 deaths) and the Bhuj 
earthquake of 2001 (about 25000 deaths). While the former 
caused an intensive damage to masonry buildings in many rural 
areas, the latter struck in a wide spread area causing extensive  
damage to  many RC  framed  buildings .RC framed buildings of 
five to six storeys are most commonly found in all the seismic 
zones, in Indian scenario. Therefore, retrofitting of these buildings 
can be viewed as a subject of national importance [2].  

Column jacketing is one of the most common methods practiced 
as a part of seismic retrofitting strategies. Different materials are 
in use for strengthening the columns and among them RCC, Steel 
and FRP are more popular [3]. The choice of any of these three 
materials has so far been notional and is left most of the times to 
the discretion of practicing engineers and execution teams, giving 
priority to the availability of the materials and skills of field force. 
The fact that much depends on the actual interaction between the 
existing structural elements and the proposed new jacketing 
elements / materials, is often ignored in the design offices [4].   
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Abstract—Self-compacting concrete is high performance 
concrete that can flow under its own weight through restricted 
sections without segregation and bleeding.SCC is achieved by 
reducing the volume ratio of aggregate to cementetious 
material, increasing the paste volume and using viscosity 
enhancing admixtures and super plasticizers.Growing 
demands of effective construction waste management 
techniques to cater for the shortage of construction resources 
has compelled research on recycled aggregates in concrete. In 
this paper, the effect of different curing techniques on 
strength ofRecycled Aggregate Self Compacting 
Concrete(RASCC) is studied by using three different curing 
methods; normal water curing, site curing by sprinkling water 
and self-curing are the three methods employed.  The 
variables of study include grade of concrete, percentage of 
Recycled Concrete Aggregate (RCA) and curing period (3, 7 
and 28 days). Two grades of concrete M30 and M50 and five 
different percentages of RCA from 0 to 100% with an 
increment of 25% are used in this study. It is observed from 
the experimental results that site curing and membrane 
curing are giving strengths comparable to that of conventional 
water curing though there is a marginal reduction in the 
strengths. 

Keywords—Self-Compacting Concrete(SCC), Recycled 
aggregates, Field Curing, Membrane Curing, Compressive 
strength. 

I. INTRODUCTION 

One of the major challenges of our present society is the 
protection of environment. Some of the important elements 
in this respect are the reduction of the consumption of 
energy and natural raw materials, and consumption of 
waste materials. These topics are getting considerable 
attention nowadays under sustainable development. The 
use of recycled aggregates from construction and 
demolition wastes is showing prospective application in 
construction as alternative to primary (natural) aggregates. 
It conserves natural resources and reduces the space 
required for the landfill disposal. The physical properties of 
recycled aggregates depend on both adhered mortar 
quantity and quality.  

The adhered mortar is a porous material; its porosity 
depends upon the w/c ratio of the recycled concrete 
employed.Crushing C&D waste concrete to produce coarse 
aggregate for the production of new concrete is a common 
means for achieving an environment-friendly concrete. The 
crushing procedure and the dimension of the recycled 
aggregate influence the quantity of adhered mortar. The 
density and absorption capacity of recycled aggregates are 
affected by adhered mortar, and they must be known before 
utilization of recycled aggregates to control properties of 
fresh and hardened concrete. 

The objective of this paper is to study the compressive 
strength of M30 and M50 grades of concrete using recycled 
aggregate self-compacted concrete with three different 
types of curing methods i.e.  normal curing, site curing and 
self-curing. 

II. LITERATURE REVIEW 

Hajime okamura and Masahiro ouch [1] discussed 
about the properties of self-compacted concrete and tests 
that should be conducted in detailed manner. Engelson.J.C 
adopted NAN-SU method of mix design for his work and is 
based on packing factor (PF) of aggregate. PF is the ratio of 
mass of aggregate of tightly packed state in SCC to that of 
loosely packed state. And the workability tests performed 
in this research were as per EFNARC [12]. Mohd 
Nadeem and SomnathGhosh[2] presented the results of 
the effect of curing method on the strength development of 
alkali- activated blast cement paste. In this study, alkali 
activation was done using a combination of potassium 
hydroxide and sodium silicate. The test parameters include 
the curing methods (water curing at 27oC, heat curing at 
50oC and controlled curing with relative humidity 50%, 
70% and 90% at 27o C), alkali content with 6.41%, 8.41%, 
10.41% and 12.41% of the mass of GGBS.Mohammed 
Shafeeque[3] in their study, compared compressive 
strength and split tensile strength of concrete with curing 
agent with those of the conventionally curedself-
compacting concrete.  



















ignition (CI) engines are used to move major portion of the world’s goods, power much of the
world’s equipment, and generate electricity more economically than any other device in their
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Abstract: A generalization of a result of Badshah and Singh [1] was proved in [5] for a pair

of compatible maps and dropping the continuity of one of the self-maps. A generalization of

the result of [5] is obtained in this paper, by employing an auxiliary function.
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1. Introduction

Badshah and Singh [1] proved the following result for commuting self-maps:

Theorem 1.1. Let f and g be self-maps on a complete metric space X

satisfying the inclusion

f(X) ⊂ g(X) (1)

and the inequality
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Abstract 
 
In India, the history of capital markets dates back to the 18th century when East India 

Company securities traded the country. The present study is largely based on the available secondary 
data. The statistical data regarding growth of the capital markets was available from various websites. 
Capital markets help to channelize surplus funds into productive use. Generally, this market trades 
mostly in long-term securities. A country‘s depression or recession turned into severe volatile stock 
market which cannot be cured in the short run. The stock market volatility has the negative nexus with 
the growth rate of a nation i.e. high volatility reduces growth rate. 
 
Key words: stock market, OTCEI, NSE, volatility, Nifty and Sensex. 
 
Introduction 

The Indian stock market turned out to be among the world's best performers in 2014-15 with 
the Bombay Stock Exchange (BSE) Sensex rising 29% from 21,140 on January 1st 2014 to 27,312 on 
December 19th 2014. Most market players believe this stellar run will continue in 2015-16 on the back 
of reforms, strong foreign fund inflows, revival of manufacturing, improvement in the macro-
economic situation and rise in corporate earnings growth. 

 
Trading in Indian stock exchanges are limited to listed securities of public limited companies. 

They are broadly divided into two categories, namely, specified securities (forward list) and non-
specified securities (cash list). Equity shares of dividend paying, growth-oriented companies with a 
paid-up capital of atleast Rs.50 million and a market capitalization of atleast Rs.100 million and 
having more than 20,000 shareholders are, normally, put in the specified group and the balance in non-
specified group. 

 
Two types of transactions can be carried out on the Indian stock exchanges: (a) spot delivery 

transactions "for delivery and payment within the time or on the date stipulated when entering into the 
contract which shall not be more than 14 days following the date of the contract" and (b) forward 
transactions "delivery and payment can be extended by further period of 14 days each so that the 
overall period does not exceed 90 days from the date of the contract".  

 
A member broker in an Indian stock exchange can act as an agent, buy and sell securities for 

his clients on a commission basis and also can act as a trader or dealer as a principal, buy and sell 
securities on his own account and risk, in contrast with the practice prevailing on New York and 
London Stock Exchanges, where a member can act as a jobber or a broker only. 
 
Over The Counter Exchange of India (OTCEI) 

 
The traditional trading mechanism prevailed in the Indian stock markets gave way to many 

functional inefficiencies, such as, absence of liquidity, lack of transparency, unduly long settlement 
periods and benami transactions, which affected the small investors to a great extent. To provide 
improved services to investors, the country's first ringless, scripless, electronic stock exchange - 
OTCEI - was created in 1992 by country's premier financial institutions - Unit Trust of India, 
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Abstract: Capital is an important element of business even for economic development too. The availability of 
capital very is high in developed countries than developing ones. Potential investors who are delighted with 
good returns on their investments search for business friendly environment and pour their money as a form of 
Foreign Direct Investments. India faced a situation of massive balance of payment crises with low foreign 
exchange reserves, One of the reason behind introduction of liberalization, privatization and globalization policy 
popularly known as LPG. LPG uplifts FDI flow to India for integrated development. However, this Flow of FDI 
is not equal to all Indian states. Six states have been receiving greater part of share in FDI inflows with their 
industry friendly environment. This research identifies regional inequalities presented in FDI inflows to Indian 
states and identifies that few factors influenced to get FDI. Data were collected from secondary sources such as 
documents produced by Government of India, Industrial policy and promotion (DIPP), Reserve Bank of India, 
World Bank reports, UNCTAD and State government Industrial promotional bodies and founded that States like 
Maharashtra, Delhi, Tamilnadu, Karnataka, Gujarat Telengana and Andhra Pradesh are holding major share in 
FDI inflow by maintaining industry friendly environment. 
Key Words: Foreign Direct Investment, Inflows, Industry friendly environment.    

 
I. Introduction: 

There is no fixed abode for capital to transfer funds, technology, tap new markets, get cheap production 
and to utilize global resources, Investors use the tool called Foreign Direct Investment.FDI Is a tool for 
Economic growth through its Strengthening of domestic capital productivity & Employment. India is one of the 
fastest growing economies in the world, attracting greater part of FDI. Investment is a process of sacrificing 
money today for prospective gain of tomorrow. For investments investor is being influenced by a few factors 
called investment factors like infrastructure, Tax benefits, Stable Government, Market Size, Cheapest Human 
resources, & Macro Economic factors. Beside these factors recently state governments liberalized their policies 
and introduced single window system to provide all permissions under one roof. 
Types of FDI 
Greenfield Investment: A Form of FDI where a parent company starts a new venture in a foreign country by 
constructing new factors and/or stores  
Mergers & Acquisition: It occurs when a transfer of existing assets from local firms takes place. 
Forms of FDI 
Automatic Route  
FDI is allowed under the automatic route without prior approval either of government of the reserve bank Of 
India in all activities/ sectors up to 100%. 
Government Route 
FDI in activities not covered under the automatic route requires prior approval of the Government which are 
considered by the Foreign Investment Promotion Board (FIPB), Department of Economic Affairs, ministry of 
Finance.  

II. Review of Literature 
According to International Finance Corporation (2001) “identifies size of the market and it’s growth

potential; linkage and proximity to the other important markets; availability of trained manpower and wages 
structure; as well as Industrial and institutional infrastructure as the factors that influence FDI inflows”. 
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Abstract 

Based on Nachiket Mor committee recommendations regulator in Banking sector approved licenses 

to establish Payments banks in India. As soon as RBI announced guidelines eleven companies from 

different sectors were applied for license. As of now Airtel, Paytm and India Post got their license to 

start operations. Being a first mover advantage Airtel getting good response in the market by its 

existing customers by offers and discounts on various payments. Traditional banking system 

contains Public and Private Sectorial banks have been effecting by payments banks entry 

particularly to their Current and Savings Account (CASA). This Proposed research paper list out the 

Challenges faced by traditional banks with Payments banks and gives few suggestions to them. 

Key words: Banks, Payments bank, CASA deposits, SWOT analysis 

JEL Classification:E21, G21, G23, G28. 
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Abstract:  Organizations would like to have their employee’s motivated for better performance, but do not really understand what
motivates employees. Organizations will succeed only when employees work presently and prepare themselves for future. There 
are needs to be met for employees, to succeed in the workplace. Motivated employee is a valuable asset who creates value for the 
organization. This study is aimed to examine the relative strength the employees attach to the Maslow’s hierarchy of needs. Data
was collected through a questionnaire consisting of 20 items categorized under five needs of Maslow’s hierarchy. The
respondents consisted of software employees working in various software organizations. Convenience sampling is used for 
collection of data from 120 software employees. The results indicates that basic needs were given high importance by the 
employees followed by Esteem needs, Safety needs, Self-Actualization needs and Social needs. The main concern of the 
employees was special wages, bonuses, incentives, equipment’s and using of their skills, and giving best to the job. Hence it is 
essential for an organization to motivate their employees towards achieving of organizational goals by fulfilling their needs.  
 
Index Terms - Motivation, Maslow’s Hierarchy of Needs, Software Organization, and Employees. 

I. INTRODUCTION 

 
People in an organisation are considered as valuable asset. In the 21st century, human asset is considered the most important 

asset of any company (Hafiza, Shah, Jamsheed and Zaman, 2011).Without increased motivation of the employees, the 
organization may lose valuable employees and will be disadvantage in attracting best talent (Dessler, 2003). Presently there is no 
scarcity of manpower but scarcity of best talented manpower. Rewards can serve the purpose of attracting best talent, achieving 
human resource objectives and also obtaining competitive advantage (Bratton and Gold, 2007). Beck (1983) found that happy 
employee tend to be more motivated and will be faithful to a company which results in higher quality output. Caruth and 
Handlogten (2002) mentioned that reward systems are considered as forerunners of employee’s motivation. Since the employees
are the most driving force for organizational success, their continuous efforts could be realized by providing rewards for their best 
efforts.  
 

 
II. THEORETICAL FRAMEWORK 

Managers play a significant role in motivating the employees. Motivating implies that one person induces another person to 
engage in desired work behavior by ensuring that a channel to direct the motive of the person becomes available and accessible to 
the person. Pinder (1998) defined a term motivation a s “a set of internal and external forces that triggers work related behaviours
that determine its form, intensity, direction and duration.” It is at the heart of how innovative and productive things are done at the 
workplace. A number of theories have been propounded to analyze why a person behaves the way he does. Maslow’ Need
Hierarchy is one among the theories which is considered for this study.  

2.1 Maslow’s Hierarchy of Needs Theory 

   The theoretical framework for this study is Maslow’s Hierarchy of Needs. This theory is based on the study of the person which
includes one’s self-awareness and choices (Schunk 2011). The hierarchy of needs is a pyramid in which the basic needs exist at 
the bottom, with the needs becoming more complicated as one moves from bottom to top.  

   Abraham H Maslow classified human needs into five categories: 1.Physiological needs 2.Safetyneeds 3. Social needs 
4.Esteemneeds 5.Self-actualization needs. Maslow regarded the first three needs (Physiological, Safety, and Social needs) as the 
lower order needs and the other two (Self actualization and esteem needs) as the higher order needs. Once a person’s basic needs 
are met, they try to satisfy needs in the next level of hierarchy (Maslow, 1943; Schunk, 2011; Weiner, 1992). The fulfilment of 
one need will induce for next level (Maslow A, 1954).  
 

2.1.1 Physiological Needs: These are lower-order needs and include the need for food, clothing and shelter. These are the basic 
needs to be satisfied before a person is motivated by higher-order needs.  


