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Sustainable Traffic Improvement forUrban Road Intersections of 

Developing Countries: A Case Study of Etumanoor, India 

Geethu Lal*, Divya L. G.", Nithin K. J.", Susan Mathew", Bennet Kuriakose" 
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Abstract 

The spectacular increase of number of motor vehicles on the road is mainly attributed ingeneration oflralie problens like 
accidents, congesfons, delays etc., especially in the urban premises of developing countries. This paper examines tho traffic 

problems and sustainable improvement ofroadintersection at Ettumanoor, India. The spacial and lemporal constitutions of tho 
vehicle as well as pedestrian traffic at the intersections were examincd and the clharacleristics of the junction indoctrinating the 

delay problems are identified. Data regarding the traffic volume, land use and pedestrian movement activities øre collected 

through direct field surveys. Analysis of the collected data revealed hat the improper planning of the junctions, lack of Iraflic 
signals and unauthorised parking are the major factors contributing to the traflic congestions, Various remedial measures are ulso 

proposed, focusing on junction improvement, alternative operation plan and junction signalisation.

2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 

(http://creativecommons.org/licenses/by-nc-nd/4.0/).Peer-review under responsibility of the organizing committee of RAEREST 2016 

Keywords:Trafic congestion; intersections; trafic volume; traffic delay; junction signalisation. 

1. Introduction 

India is urbanising in a rapid rate and the absolute increase of population is more in the urban arcas (9.16) than in 
the nral areas [1] during the period 2001-2011. The urban population of India is estimated to be 37.7 crore. The 
quick urbanisation has resulted in enhanced travel demands and thereby an increase inurban tronsport problems.The 
urban traffic problems are attested with trafic congestions, accidents, unauthorised parking, poor land use 
inadequate transport planning as well as poorly maintained road networks. Accounting for the colligationof social 
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Abstract. Plates are the important structural members finding applications in the field of structural engineering, ship technology and aerospace engineering. Holes are often provided in the plates for the purpose of services and aesthetics. Pitting corrosion can also induce holes on the plates, thereby inducing stress concentration and redistribution of stress around the hole. In this paper, the popular finite element software ANSYS is used for the static analysis of thin plates with holes. The influence of shape and size of the hole on the stress distribution of plate is also analysed. The study can form foundation for strength assessment of steel plates with holes, especially residual strength of plates subjected to pitting corrosion. 

Introduction 

Metallic plates have found wide spread applications in the field of aerospace, marine and automobile engineering. Holes are often induced in steel plates as the reason of pitting corrosion and the presence of holes in the plates can result in the stress concentration, stress redistribution, reduction in strengh, abrupt dynamic responses as well as changes in the buckling characteristics, necessitating rigorous contemplation. 
So far, many researchers have attempted analysis of plates subjected to axial loading. Kirsch [|] developed analytical equations for stresses within the proximity of a circular hole in a plate of 

infinite length subjected to inplane uniaxial loading. Gunwant et al. [2] investigated the stress distribution in a continuous elastic plate with a central elliptical hole. Mirji [3] employed finite 
element technique to assess stress distribution within a rectangular plate with two holes, subjected to in-plane load. Diany [4] developed stress concentration factors for a plate with holes of different 
shapes and orientations. Nagpal et al. [5]] attempted investigations on stress concentration around 
the holes and notches in both isotropic and orthotropic plates, subjected to in-plane or transverse 
loading conditions. The effect of presence of cut outs in plates with various shaped cut outs were 
studied by Watsar et al. [6]. Similar studies are also reported from Mekalke et al. [7], Saraço�lu and 
Albayrak [8], Jain [9] and Vanam et al. [10]. Moreover, few researchers have attempted studies on 
plates with holes created as the reason of pitting corrosion [11],[12]. 

In this paper, a study on stress patterm in an isotropic steel plate with holes subjected to uniaxial 
loading is presented, as part of an initial step in addressing behaviour of plates subjected to random 
pitting corrosion. The popular finite element software ANSYS is employed in the present study. 
The numerical model is validated using the classical Kirsch problem [|]. A detailed parametric study is also presented to assess the behaviour of the steel plate with shape of the hole, size of the 
hole as well as distance between two holes in proximity. 

Method of Analysis

Stress values which are much higher than the applied average stress is observed within the 
proximity of a hole in a stressed plate. These magnified stress values are often known as stress 
concentration and is defined as localisation of high stresses due to the irregularities present in the 
component and abrupt changes of the cross-section [2]. In order to assess this issue, it is worthy to 
define a Stress Concentration Factor (SCF) with the ratio of maximum stress and the average stress. 
Kirsch [1] proposed stress concentration factors of 3P and -P around a circular hole in an axially 
Joaded thin plate as shown in Fig. 1, where P is the applied average stress, 
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Abstract: A dam is an artificial barrier constructed across a stream channel to impound water. 

Analysis of stresses and displacements are inevitable for the structural design and failure analysis of 

dama. This paper deals with the numerical simulation of structural response of gravity dams, duly 
consdering the foundation-structure interaction. The optimum depth and width of foundation 
extend to be econsidered in the numerical model is also studied. A parametric study based on the 
atifhness of the foundation is also exercised. As an application of the developed model, a case study 
of Peechi gravity dam is presented. This study proved the importance of consideration of 
foumdation-atructure interaction in the structural analysis of dams. The developed numerical model 
ean be further improved, for performing seismic analysis of gravity dams, considering the 

foundation-structure as well as fluid-structure interactions, 

Introduetion 
Giravity dlams are solid structures that use its own self weight and geometric fom to resist the 

hydrostatic forees and other external loads acting on it. The foundation type, nature of foundation, 
sediments deposited, reservoir conditions etc. influences the structural response of the dam. The 
salety and serviceability of the dam can be ensured by studying various factors affecting the 
response of the dam structure. A clear insight into the response of the structure can be gained from 

the stress analysis of the dam. 

Several researches have conducted analysis of gravity dams utilising the finite element (FE) 

method. Classically, "gravity method' is used for stress analysis of gravity dams [). Westergaard 
12 studicd the effect of reservoir on the dam based on the assumptions that, water is 
incompressible; dam is rigid with its face is vertical. Burman ef al. [3] conducted a time domain 
transient analysis of concrete gravity dam and its foundation in a coupled manner using FE 
technique. Fenves and Chopra [4] studied the effect of seismic waves on the response of a dam by 
means of absorbing boundary conditions. Decoupled model approach was proposed by Lofti [5] for 

earthquake analysis of a gravity dam. 

The aforementioned studies cease to take the effect of embedding foundation into consideration 
in order to assess the structural response of gravity dams. Foundation-structure interaction (FSD) is 
often recognised as rigorous as they take into account the effect of flexible foundations also. In this 

paper, ANSYS sotware is employed for finite element modeling and analysis of dams considering 
FSI. A paramctric study to assess the response of the dam with variation in stiffness of the 
foundation is also performed. The developed finite element model is utilised to analyse the stresses 

within Pecchi dam as a case study. 
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Abstraet. Most of the monumental structures worldwide and residential structures in developing countries are built in masonry. The studies performed by various rescarchers prove the vulnerability of masonry structures uno 
necessitate detailed contemplation. In this paper, a numerical model for nonlinear static analysis of 
unreintoreed masonry walls is developed based on a macro-modelling approach. A detailed 
parametric study is also performed to analyse the effect of wall thickness as well as length on the 
behaviour of the masonry wall. The present numerical model can be utilized for risk assessment and 
seismic retrofitting of historical masonry structures. 

various circumstances, especially under earthquakes, so as to 

Introduction 

Masonry is one of the oldest, but still widely used construction method. Modelling and analysis of 
masonry structures are challenging because of the heterogeneous nature and nonlinear behaviour. 
The studies on past earthquakes have significantly proven that the major loss of lives happened due 
to the catastrophic destruction of masonry buildings. 
up of masonry is recently gaining attention worldwide. Improvement in seismic behaviour of 

masonry structures by retrofitting requires detailed analysis of the structure taking into account all 
the nonlinear behaviour like cracking, creep, crushing, etc. The importance of detailed study and 

analysis of masonry is hereby reasoned. 
Masonry walls are major components in masonry constructions. Various experimental studies on 

masonry walls are reported in the literature [1-3]. Experimental testing of masonry structures is 
difficult due to the variations in material properties as well as wide range of in-situ properties and 
obviously there exists a difficulty in reproducing these properties in a single experimental specimen 
4. Therefore, numerical simulations of masonry structures have gained wide acceptance among 
the researchers [5-11]. Lorenço and Rots [5] analysed masonry structures with interface elements 

using micro model and the developed model was able to capture all failure mechanisms. 
An anisotropic model was proposed by Lorenço [6] which could predict behaviour of masonry 
walls with brittle and ductile failure modes. A Romanesque masonry church in central Italy was 
modelled and analysed for seismic resistance by Betti and Vignoli [7]. Using Bounce and Wen 
model, a simplified but effective time history analysis of masonry structures based on simplified 
equivalent sirngle degree of model was proposed by Beti et al. [8). Facchini and Betti [9] perfomed 
a seismic analysis on disordered masonry tower using finite element packages, ANSYS and Code- 
Aster. Assessment of in-plane behaviour of unreinforced masonry with a parametric study 
considering the aspect ratio, vertical as well as horizontal post-tensioning was performed by 
Farshchi et al. [10]. 

Analysis of historical masonry is always found to be a difficult task because of the large number 
of factors that influence the structure, which remains unknown. This difficulty occurs because of the 
fact that material resources happen to be absent due to the decay of masonry as a structural material 
and the lack of methodologies for standardisation of the masonry [11]. This paper aims to study the 

behaviour of a masonry wall based on a simple numerical model developed in ANSYS. 
A parametric study is also presented in order to monitor the variation of response of the wall with 
length, height and thickness of the wall. 

servation of monumental structures built 
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ABSTRACT 

Cracks often devclop in structural members and cracking can cause serious durability issues as well as structural 

damage. Cracks influence dynamic characteristics of the structural members and have been the subject of many 

investigations. n the present work a mumerical study using finite element method is performed to imvestigate the 

transverse free vibration response of a cracked isotropic cantilever beam using ANSYS. A parametric study is also 

carried out to assess the influence of crack depth ratio, location of cracks and number of cracks on the first three 

natural frequencies of the beams. Vibration control studies are also carried out. The results can be utilised to locate 

Cracks and cracking intesity within a remote or massive structure by real-time monitoring of ambient vibration data 

Key Hords: Cracking, Dynamic Characteristics, Free Vibration, Vibration Control, ANSYS, Natural Frequencies. 

I. INTRODUCTION 

Cracking is inevitable in civil engineering structures, and if exceeded the limits, can cause structural damage as 

well as adversely affect the serviceability and durability. The presence of cracks in the structural components 

can have a significant influence on the dynamic properties of a structure. Early identification of cracking in 

structural members is essential in engineering practice, and is achievable by identifying the change in dynamic 

properties of the members. Vibration control is defined as a technique in which the vibration of a structure is 

reduced or controlled by applying counter force to the structure that is appropriately out of phase but equal in 

amplitude to the original vibration 

Many studies on dynamic behaviour of cracked beams have been reported in the literature. Location, 

depth and intensity of cracking can be reckoned by interpreting the changes in natural frequencies [5]. Behzad et 

al. 3) presented a study on vibration analysis of a cracked beam, wherein, the cquations of motion and 

coresponding boundary conditions for bending vibration of a beam with an open edge crack was developed by 

implementing the Hamilton principle. Chondroes and Dimarogonas [4] developed a continuous cracked bar 

vibration model for the lateral vibration of a cracked Euler-Bernoulli cantilevered beam with an edge crack. 

Kisa and Brandon [8] used a bilinear stiffness model for taking into account the stiffness changes of a cracked 

beam in the crack location. Pawar and Sawant [i) developed the study of the vibration analysis of cracked 

cantilever beam subjected to free and harmonic excitation at the base. Zheng [18] studied the natural frequencies 

and mode shapes of a cracked beam, employing the finite element method. Zsolt [19) analysed quasi periodic 

76 
Journal Impact Factor (JIF): 2.712 www.ijasre.net 

MANCALAM 

COLLEGE 
OF 

ENGINEENING 

stumanoor 



Imperial Journal of Interdisciplinary Research (UIR) Vol-3, Issue-5, 2017 

ISSN: 2454-1362, http://www.onlinejournal.in 

Deflection Control of Cantilever Beamns 
with Multiple Cracks 

Geethu Lal & Alice Johnys 
'P.G. Scholar 

Assistant Professor 

Abstract: Cracks often develop in structural 
members and cracking can cause serious durability
issues as well as structural damage. Cracks influence 
dymamic characteristics of the structural members 
and have been the subject of many investigations. In 

the present work, a numerical study using finite 
element method is perfomed to investigate the 
rarsverse stanic analysis of a cracked isotropic 
cantilever beam using ANSYS. A parametric studyis 
also carried out io assess the influence of crack 

depth ratio, locarion of cracks and number of cracks 
on the deflection. The deflection control study was 
also carried out and erplained in this paper. 

a century ago by Pierre and Jacque Curie. These 
French scientists discovered a class of materials that 

when pressured, generate electrical charge, and when 
placed inside an electric field, strain mechanically. 
Many studies on dynamic behaviour of cracked 
beams have been reported in the literature. 

Chaudhari and Patil (2] performed static 
analysis of un-cracked and cracked beam to find 
deflection and the results are showing the effect of 
crack in varying deflection. Dona et.al [5]a 
computational method was introduced for analysing 
the static and dynamic behaviour of a multi-damaged 
beam using local and non-local elasticity theories. 
Mahato et.al [9] studied the effect of point loading 
on the maximum displacement of simply supported 
beam and cantilever beam. Experiment was done by 
varying load values and results obtained were 

validated using close form and numerical approach. 
Majumder and Kumar [6] conducted finite element 
analysis of the beam considering various types of 
elements under different loading conditions in 
ANSYS. Mohsin [10] investigated the behaviour of 
center crack in a plate subjected to tensile loading. 
Tensile loading depends on the assumptions of 
Linear Elastic Fracture Mechanics (LEFM) and plane 
strain problem. Saavedra et.al [13] studied 
theoretical and experimental dynamic behavior of 
different beams with a transverse crack. Balmurugan 
and Narayanan [1] performed active vibration control 
of the piezolaminated smart composite plates is 
studied by modelling them with the above element 
and applying LQR optimal control based on full state 
feedback assumption. Crawley and Luis [3] explored 
the possibilities of using piezoelectric actuators and 
sensors in smart structures. Static and dynamic 
analytic models are derived for segmented 
Piezoelectric (PZT) actuators that are either bonded 
to an elastic substructure. Khalatkar et.al (7] 
investigated the influence of actuator location and 
configurations in order to identify the optimal 
configuration of the actuators for selective excitation 
of the mode shapes of the of cantilever plate 
strnucture. Kulkarni and Bajoria [8] studied the finite 
element formulation of a degenerate shell element, 
using higher order shear deformation theory 

considering the PZT effect. The static deflections of 

1. Introduction 

Cracking is inevitable in civil engineering structures, 
and if exceeded the limits, can cause structural 
damage as well as adversely affect the serviceability 
and durability. The presence of cracks in the 
structural components can have a significant 
influence on the static properties of a structure. 

Deflection can be calculated by standard formula
calculated using Euler-Bemoulli beam equation, 
virtual work, direct integration, Castiglione's method 
and Macaulay's method or the direct stiffness method 
Early identification of cracking in structural 
members is essential in engineering practice, and is 
achievable by identifying the change in static 
properties of the members. 

Active vibration control is defined as a 
technique in which the vibration of a structure is 
reduced or controlled by applying counter force to 

the structure that is appropriately out of phase but 
equal in amplitude to the original vibration. As a 
result two opposite force cancel each other and 
structure stops vibrating. These are known as passive 
a technique which uses springs, pads, dampers, etc 
have been used previously to control vibration. They 
have limitations but can control the frequencies 
within a short range of bandwidth. They are used as 
sensors and as actuators in structural vibration 

control systems. They provide excellent actuation 
and sensingg capabilities. The ability of piezoelectric 

materials to transform mechanical energy into 
electrical energy and vice versa was discovered over 
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