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Abstract

This study aimed to assess the level of the organizational
environment at its miscellaneous variables (organizational culture,
organizational structure, administrative communication).

As well as the concept of the administrative supervision and
exploring the played role by the organizational environment over
the administrative supervision for the faculty staff at the Faculty of
Economics, University of Zawia. Also know the role of the
administrative supervisor and how he/she deal with the staff of the
faculty along with the organizational culture prevailing within the
college.

The problem of the study was over the answer of the following
essential question: Does the organizational environment has a role
in the administrative supervision of the staff at the Faculty of
Economics, Zawia University? To test the problem of the study,
the main hypothesis was formulated as following: There is no
statistically significant effect of the organizational environment on
administrative supervision.

A guestionnaire was designed to collect data related to the field of
the study. It was distributed to a simple random sample of the
faculty academic staff and employees, up to 36 participates. The
statistical software (SPSS) was used to analyze the data. The study
reached a set of conclusions and recommendations. The results of
the study showed that there is a statistically significant effect on
the administrative supervision of the components of the
organizational environment (organizational culture, organizational
structure, administrative communication) . The results and the
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analysis of the study also showed a high level of application of
administrative supervision within the college. The most important
recommendation is to increase awareness and support a strong
organizational culture that reflects the philosophy of management
and this can only be achieved by ensuring an effective and flexible
organizational structure.
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Abstract
Libya is experiencing a steady growth in energy, including
electrical energy. Meeting this growth in the medium and long
term requires the need to formulate a strategy according to the
criteria of sustainable development of the energy sector in its
social, environmental and institutional dimensions, such as system
analysis process from both sides ( and demand). The electrical
power system suffers from the severe shortage of production
capacity as a main reason. Where the highest energy rates reached
5000 MW in 2012, energy experts expect this deficit to increase
from fossil energy over the coming years despite the construction
of new power plants and rehabilitation of others. This is due to
increase demand. If we know that the renewable energies of wind
and sun in Libya do not meet the actual needs, not to mention the
impact of weather and the expenses associated with it, nuclear
power plays an important role in the global supply of energy. In
1998, some 434 nuclear reactors operating in 31 countries

provided more than 16% of global electricity; thereby avoiding
about 8% of high carbon emissions. Improved safety and reliability
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of nuclear power plants have been evident over the past decade
from main performance indicators. Global energy demand,
especially on electricity, is constantly increasing due to growth in
population and economies in developing countries. Global
electricity demand is expected to double three times over the next
50 years. Concern over global warming and climate change has
prompted industrialized nations to agree to reduce emissions of
man-made ozone gases in line with the Kyoto Protocol targets. In
this study, we discussed how to generate nuclear power and its
components, as well as their advantages and disadvantages; and
have been compared to other methods of generating electricity and
its future in Libya.
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Abstract

Fibers glass are tiny white filaments (18 micron) long (12 microns)
diameter, His Advantages is reduced Plastic Shrinkage Cracks
,Reduced Water & Chemical Permeability , Increased Abrasion
Properties ,Improved Freeze/Thaw Resistance and Increased
Impact Resistance. One of these forces encountered by concrete is
tension ,It is known the concrete resistance to tension is very little
compared with its resistance to compression because of its
brittleness. Still, the tension has great importance which should be
taken in consideration when designing some constructional
elements such as slabs and beams. Accordingly, the aim of this
research is studying deflection of the concrete beams with fiber
glass together with studying the effect of the substance on the
collapsing load, The fiber glass is mixed with the concrete at little
rates. Four concrete beams with dimensions (70,20,10 cm) in two
kinds of concrete; one of them is normal concrete for control, and
the other was mixed with fiber glass. Fibers was put in the costing
mould at different depths of the bottom level of the beams at
distances of 1/3,1/2,1/1 of the beam depth , All the beams were
exposed to bending teste, At the end of the study, It was clear that
fiber glass had an important role in improving the concrete
material as it increases the hardness of the concrete, and delayed
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area.
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Abstract

Lobda Park is one of the busiest parks, and due to the human
activities in the area which result from human waste, sewage
and pollution from cars , And because of these pollutants, our
beaches are exposed to heavy metal pollution, which in turn
affects the living organism. The increase in concentrations of
heavy metals exceeds the limit allowed to serious diseases
that are exposed to humans when they touch the soil or
inhalation of the air. Therefore, we have to measure the
concentrations of these elements in the sandy soil of the
beach and find solutions to pollution If any. This study To
determine the concentration of heavy metals in sandy soils.
Cobalt, zinc and cadmium concentrations in the soil were
estimated from three areas: the first of the beach, the second,
82 meters, the third 164 meters from the beach, and three
different depths for each area. The results showed a slight
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increase in the concentration of zinc in the soil in the three
studied sites where the concentration rate was 4. (117 mg /
kg) in the surface layer, On the other hand, the cobalt
concentrations in the surface layer of the soil are lower than
their concentrations in the other layers, indicating the
movement of this element through the soil layers. The
cadmium component is found in the soil very little(2 mg /
kg) in the surface layer, general, concentrations of cadmium
and zinc are within the limits allowed by the World Health
Organization (WHO), while cobalt contamination is present
in the three studied area.

Keywords: heavy metals —Alkoms-soil-pollution- human waste.
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Abstract

The aim of this study was to estimate the concentration of vitamin
C for some orange and lemon varieties in the city of Al-Khums.
The study was included samples of oranges and lemon ( sour
orange, sweet orange, mandarin orange, navel orange, blood
orange, aurantium orange and lemon). Vitamin C was evaluated in
orange and lemon samples after collection from the markets of the
city and its timing, filtration and titration with iodine solution
directly. The concentration of vitamin C was found to vary by
samples. The Concentration in each sample was measure in mg /
100ml. The results of this study showed that the concentration of
the vitamin C in the lemon was 66.75, in the aurantium orange was
52.09, in the blood orange was 105.45, in the sour orange was
94.05, in the sweet orange was 109.90, in the reticulate orange
was 62.08, and in the navel orange was 120.64 mg/100ml. The
highest concentration of vitamin C was in the navel orange
whereas the lowest concentration was in the aurantium orange.

Key words : Orange, lemon, vitamin C, Titration.
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Abstract

The study dealt with the exercise of the educational process in
university education and the extent to which its outputs are
compatible with the labor market. The study aimed to identify the

122 Copyright © ISTJ 2017 i gine qaball (5 gia
2017 4l 5 o olall 40 oal) Alaall



International Science and gty p ghatl it 530 g

Volume 11 s et ek e T e
Technology Journal

¥ >
A g sl Al A August 2017 o2 I ST /&

direction of the educational process from practice. The study used
the descriptive analytical method and the questionnaire was used
as a data collection tool

The study reached a number of results, the most important of
which are: The faculty members should be paid attention and
awareness among them and motivated to practice the activity and
push them to more quality

.
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Comparative Analysis of Different Gridding Methods
and Artificial Neural Network for Interpolation

( Contour Maps and 3D Surface Mapping)

Mohamed Faraj EL Megrahi

Assistant Lecturer, Higher Institute For Building Trades And Construction ,
Benghazi, Libya.

ABSTRACT

The accuracy of generated terrain model depends on the interpolation
mechanism adopted. A point-source data to provide a precise description
of the morphology needs different data grid interpolation to make up the
vacancy between the data sources. This paper presents a comparison of
different kinds of data grid interpolation methods-based on Surfer
Softwarell, and artificial neural network (ANN) for estimating spatial
continuous data. A local geoid model was first generated according to
interpolation methods from the geoid leveling obtained by using
GPS/Levelling data for a study area. Subsequently, a (ANN) model was
used to generated the local geoid model of the study area with the same
data. The selected interpolation methods and ANN were evaluated, in
terms of efficiency factor E, mean absolute percentage error MAPE%
also the minimum and maximum value. A direct comparison between
contouring, 3D surface mapping , volumes and areas for the surfaces,
was discussed and evaluated. Concluded that ANN can be used for local
leveling modelling as an alternative interpolation method with high
accuracy, in terms of MAPE%=0.09 and E =0.97. ANN, has the potential
to provide accurate predictions and site profiling contour and 3D surface
maps.

Keywords : Interpolation methods; digital terrain model; artificial neural
networks; Contouring and 3D surface mapping.
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1. Introduction :

Interpolation techniques are based on the principles of spatial
autocorrelation, which assumes that closer points are more similar
compared to farther ones. The most common applications of interpolation
techniques is the digital terrain model (DTM), which uses range from
engineering applications. A new area of engineering modeling came with
the artificial neural network (ANN) technique. The ANN technique can
directly learn relationships and correlations implicitly contained in the
data and store the information in its connection weights and can describe
highly nonlinear relationships. The ANN technique has ability to extract
correct information from the noisy data and no calibration test is needed.
A contouring map is the way to accurately describe the terrain by
discretely collected height points have to be interpolated to form curved
faces. The selection of spatial interpolation methods decide the quality,
accuracy and follow-up analysis applications. The SURFER is a software
developed by US GOLDEN company, contains up to 12 interpolation
methods. There are many studies in the literature about different
interpolation methods evaluations including:

Qulin, and Xiao,2, 2014, in their paper, six spatial interpolation algorithms,
including an internationally popular ANUDEM method, were applied in
three different landform regions. The Experimental results showed that
the accuracies of DEMs generated by ANUDEM were the highest. IDW
method ranked the second. TIN, Kriging and natural neibourhood
methods had similar accuracy, and the spline-function method was the
last.

Huanhuan Chen and Xing Li, 3, 2007,in their study, the 5 meter DTM was
used as test data to compared the various interpolation. They concluded
that there was no absolutely best method but only the optimal choice
under certain circumstances. One should first reviewed the characteristic
and theorem of each method as well as the property and spatial analysis of
data before select a interpolation method which was relatively best in
certain situation.
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Garnero and Godone, 4, 2013, they explored the problem related to
preparing the digital data used for 3D visualizations on big areas. Because
of the frequent problem of having only a small amount of such data they
introduced a technology allowing densification of the data that make up
the Digital Terrain Model. SURFER software methods were sufficient to
generate images for landscape visualization.

Guang et al, 5, 2010, in their article generated two groups of random
discrete variables by specified mathematical surface functions, used
modified Shepard’s method and radial basis function to mad data
interpolation based on surfer software. The conclusion of their study was:
when take the data grid interpolation, the number of known interpolation
points near the change line was not ‘the more, the better’.

Yilmaz and Uysal, 6, 2016, they conclude: (i) Grid data reduction algorithm
could be considered as a feasible technique due to better terrain
representation for constructing LiDAR-derived DTMs. (ii) TLI biases
were negligible with lower RMSEs in terms of grid data reduction
approach at higher data. (iii) LIDAR datasets could be reduced to 50%
density level while still maintaining the DTM accuracy.

Gullu et al, 7,2011 , from the results of their study the BPANN based geoid
undulation accuracies were more accurate than interpolation methods
based geoid undulations . BPANN method could be declared as better
than interpolation methods in practice for modelling local geoid on
account of effectiveness .

The objective of this study is to evaluate a back propagation artificial
neural network (ANN) for modelling local GPS/Levelling geoid as an
alternative method to the traditional interpolation methods. Also
comparing the ANN profiling model performance to well-known
interpolation methods. The selected interpolation methods and ANN were
evaluated, in terms of efficiency factor E, mean absolute percentage error
MAPE% also the minimum and maximum value.
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2. Methodology and Area of Study :
2-1 The Study Area :

The selected area located at ( 32 26 57 N, 20 30 15 E) to (32 26 53 N,
20 30 11 E). The location is 60 Km away from Benghazi city -Libya. The
study area defines approximately area of 34084 km? see Fig.1. Dataset
consisting of 262 point with two bench marks points (B1,B2). The
elevation ranges between 35.57m and 36.42m. data acquisition
specifications are listed below in Table 1.

2-2 Interpolation Methods :

Inverse Distance to a Power gridding method(IDP) is a weighted average
interpolator and can be exact or smoothing. With this method, a weighting
power is assigned to data that defines how the factors will decline as
distance from a grid node increases. The higher the weighting power, the
less effect there is on the estimation point further away from the initial
grid node point. IDW is an extremely fast interpolation method, though it
is very sensitive to the presence of outliers and data clustering. In
addition, this method does not provide an implicit evaluation of the
quality of the predictions (Qulin, T., Xiao, X.,2014). Kriging (KRIG) is a
geostatistical gridding method produces visually appealing maps from
irregularly spaced data. This method can be used to produce an accurate
grid of data, or can be custom-fit to a data set by specifying the
appropriate variogram model.

Table 1. Data Acquisition Specifications
Minimumm  Maximum m Mean m

X 153271.54 153452.94 153354.612
Y 3591474.91 3591662.77  3591562.312

Z 35.57 38.19 36.424
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Figure.l. The study area and the coverage of the source of data.

Kriging can be either an exact or a smoothing interpolator depending on
the user-specified parameters (Huanhuan Chen. Xing Li, 2007). Minimum
Curvature (MC) is widely used in the earth sciences, and analogous to a
thin, linearly elastic plate passing through each of the data values, with a
minimum amount of bending. Minimum Curvature generates the
smoothest possible surface while attempting to integrity the data as
closely as possible. Minimum Curvature is not an exact interpolator, this
means that the data are not always integrity exactly (Huanhuan Chen. Xing
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Li, 2007). The Modified Shepard's Method (MSM) uses an inverse
distance weighted least squares method. Modified Shepard's Method is
similar to the Inverse Distance to a Power interpolator, but the use of local
least squares eliminates or reduces the "bull's-eye” appearance of the
generated contours. Modified Shepard's Method can be either an exact or
a smoothing interpolator (Guang, S,2010).

The Natural Neighbor method (NNM) is quite popular in some fields. The
Natural Neighbor interpolation algorithm uses a weighted average of the
neighboring observations, where the weights are proportional to the
"borrowed area”. The Natural Neighbor method does not extrapolate
contours beyond the convex hull of the data locations. The Nearest
Neighbor method assigns (TNNM) the value of the nearest point to each
grid node. This method is useful when data are already evenly spaced, but
need to be converted to a SURFER grid file (Huanhuan Chen. Xing Li,
2007). The Radial Basis Function method (RBF) is exact interpolator. In
many ways the RBF methods applied are similar to those used in
geostatistical interpolation, but without the benefit of prior analysis of
variograms. On the other hand they do not make any assumptions
regarding the input data points and provide excellent interpolators for a
wide range of data. The Local Polynomial Method (LPM) creates a
surface which is optimized for a neighbourhood. The reference points in a
neighbourhood can be weighted by their distances from the prediction
location with inverse distance weighting. The Triangulation with Linear
Interpolation method (TWLI) algorithm creates triangles by drawing lines
between data points. The original points are connected in such a way that
no triangle edges are intersected by other triangles. The result is a
patchwork of triangular faces over the extent of the grid. This method is
an exact interpolator. All grid nodes within a given triangle are defined by
the triangular surface. Triangulation with Linear Interpolation works best
when the data are evenly distributed over the grid area (Gullu, M., 2011).
The Moving Average method (MAM) values to grid nodes by averaging
the data within the grid node's search ellipse. To use Moving Average, a
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search ellipse must be defined and the minimum number of data to use,
specified. The output grid node value is set equal to the arithmetic average
of the identified neighboring data. If there are fewer, than the specified
minimum number of data within the neighborhood, the grid node is
blanked. The collection of data metrics methods (DM) creates grids of
information about the data on a node-by-node basis. The data metrics
methods are not, in general, weighted average interpolators of the Z-
values(Guang, S,2010).

2-3 Back Propagation Artificial Neural Network:

Anrtificial Neural Networks (ANN), are a form of computing inspired by
the functioning of the brain and nervous system. Neural networks consist
of a set of neurons or nodes arranged in layers, and in the case weighted
inputs are used, these nodes provide suitable inputs by conversion
functions. Each neuron in a layer is connected to all the neurons of the
next layer but without any interconnection among the neurons in the same
layer. The weight learned for each neuron in ANN model remains
internal, and therefore, their associations with physical systems are often
overlooked. The feed forward ANN has been adopted in many
engineering modeling studies because of its applicability to a variety of
different problems. Back propagation is the most popular algorithm used
for the training of the feed forward ANN (Ben Taher,2017). An objective
function that considers both the ANN’s structure and error, minimizes a
linear combination of the resulting ANN’s squared errors, weights, and
biases in order to develop a less complex model at the end of training the
resulting network has good generalization qualities. The Levenberg—
Marquardt (LM) training algorithm is a trust region based method with a
hyper-spherical trust region. This algorithm was implemented in this
study using the Neural Network Toolbox of MATLAB, an example of
developed structure of ANN see in Figure 2.
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Figure.2. Developed Structure of ANN model .

2-4 Models Verification:

In this study, several statistical parameters were used to evaluate the
performance of predicted models, which were given by the following

relations:

1- Mean absolute percentage error (MAPE%)

100 g |Zobsi —Z prei |

MAPE% =
n izl‘ Z obsi ‘
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2- E  Coefficient of efficiency

n 2
i§ (Zobs.i —Z pre.j )

E —1 =1 )
iél Zobs.i - Z'ob:s.)2
Where:

n= number of data., Z.onsi= oObserved value., Z.,ei= predicted value,

Z..psj = The average of the observed data.

A Dbetter fit, with zero indicating MAPE% and high value of E.
coefficient of efficiency (E = 0 to 1) was calculated on the basis of the
relationship between the predicted and observed mean deviations.

3. Comparative Study and Results Analysis:

A local geoid model was generated according to interpolation methods
obtained by using GPS/Levelling data for a study area. Around 262
samples collected and have been pre-processed using GNSS software to
remove various errors . 2D and 3D maps had been generated from
reference DTM using different interpolation methods namely IDP,
KRIG, MC, MSM, NNM, TNNM, RBF, LPM, TWLI, MAM, and DM.
The Trapezoidal rule was used to determine the volume and the surface
area. ANN model with a hidden layer was used to compute the geoid
leveling. The input layer consists (X m) and (Y m) coordinates were used
as the only input values for the model. Geoid elevation (Z m) was
selected as the output layer’s single neuron. The ANN model was trained
using Bayesian Regularization (BR) and Levenberg—Marquardt (LM)
algorithms. The activation functions used for the hidden and output
layers were the ‘logsig’ and ‘purelin’ functions, respectively. ANN
(3,35,1) indicates model having 3, 35 and 1 for the input, hidden and
output layer, respectively and the data divided in to (236 points for model
training, 13 points for model validation, 13 points for model testing).
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Visual analyses as well as statistical parameters have been adopted for
comparative evaluation of the interpolated surfaces as figures 3 and 4.
Interpolated heights at different points have been compared for the
different methods, by MAPE%, E maximum, minimum, and the mean,
also summarized in Table 2 and 3.

Table 2 Statistical Values Of Computed Test Points Of Different Interpolation
Methods And ANN Model.

Grid inter. Max.m Min.m Meanm MAPE% E

IDP 38.03 35.57 36.35 0.09 096
KRIG 38.07 35.36 36.22 0.07 098
MC 38.32 34.46 36.35 0.06 0.97
MSM 81.28 1.677 36.13 0.06 0.97
NNM 38.03 35.58 36.31 0.05 0.96
TNNM 38.19 35.57 36.29 005 098
RBF 57.49 8.50 36.45 031 073
LPM 38.39 34.43 36.41 0.06 0.97
TWLI 38.03 35.57 36.30 0.07 097
MAM 36.78 36.11 36.42 0.74  0.06
DM 64 16 44.04 142 -1.48

ANN 37.71 35.57 36.42 0.09 097
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Table 3 Area And Volume Computed From Different Interpolation Methods
and ANN Model.

Grid inter. Volume m® Area m’
IDP 1239034.45 34083.96
KRIG 1235131.30 34093.92
MC 1238921.65 34077.80
MSM 855044.14 23240.24
NNM 500662.78 13168.21
TNNM 1236939.24 34077.80
RBF 1209250.22 34054.94
LPM 1240447.51 34077.80
TWLI 517092.20 13623.59
MAM 1241181.80 34077.80
DM 1224174.93 34077.80
ANN 1237034.15 34073.91

The results in Table 2 and Table 3 reveals that, results of TNNM method
have lowest MAPE% with higher E; the biggest MAPE% at (
RBF,MAM, DM) with lower E. Figure 3 and 4 show a comparison of the
extracted contours from DTM generated by the different kinds of
interpolation and ANN. The extracted contours and 3D maps from
KRIG, IDP, and ANN were better to fit with the data. The extracted
contours from the rest methods are smooth but poor fit in the data. When
comparing the contour maps of the twelve profiling methods ,the ANN-
based contour map was clearly resembles the baseline contour map to the
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observed data. The ANN had low MAPE% value (0.09%) and high
efficiency factor E(0.97) among all twelve profiling methods. The
contour maps produced by the LPM, MSM, and MAM methods was
inadequate, because it was unable to capture the nonlinear spatial
distribution of the elevation within the site. On the other hand, the
performance of the ANN method was very consistent, and produces best
contour map as well as among all other methods. Therefore, the ANN-
based method should be considered as the method of choice for any 2-D
site profiling. In order to investigate volumetric accuracy, the volumes
for the models derived from the points were compared to the real volume
that the ANN, KRIG and IDP methods yield results which approximate
more closely to the real volume .

o 4 s =
153,280 153,300 153,320 153!340 153,360 155 380 153.’400 153:420 153,440

Figure .3. a. Comparison Between Contour Maps In The Study Area .
(IDP)
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Figure.3. b. Comparison Between Contour Maps In The Study Area .
(KRIG)
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Figure.3.c. Comparison Between Contour Maps In The Study Area .

(MC)
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Figure.3.d. Comparison Between Contour Maps In The Study Area .
(MSMm)
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Figure.3.e. Comparison Between Contour Maps In The Study Area .
(NNM)
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Figure.3.f. Comparison Between Contour Maps In The Study Area .
(TNNM)
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Figure.3.g Comparison Between Contour Maps In The Study Area .
(RBF)
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Figure.3.h. Comparison Between Contour Maps In The Study Area .
(LPM)
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Figure.3.i. Comparison Between Contour Maps In The Study Area.
(TWLI)
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Figure.3.j. Comparison Between Contour Maps In The Study Area .
(MAM)
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Figure.3.k. Comparison Between Contour Maps In The Study Area .
(DM)
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Figure.4. a. Comparison Between 3D surface Maps In The Study Area .
(IDP)).
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Figure.4.b. Comparison Between 3D surface Maps In The Study Area .
(KRIG).

Figure.4. c. Comparison Between 3D surface Maps In The Study Area .
(MC).
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Figure.4.d. Comparison Between 3D surface Maps In The Study Area .
(MSM).

Figure.4. e. Comparison Between 3D surface Maps In The Study Area .
(NNM).
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Figure.4.f. Comparison Between 3D surface Maps In The Study Area .
(TNNM).

Figure.4. g. Comparison Between 3D surface Maps In The Study Area .
(RBF).
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Figure.4.h. Comparison Between 3D surface Maps In The Study Area.
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Figure.4. i. Comparison Between 3D surface Maps In The Study Area .
(TWLI).

166 Copyright © ISTJ 2017 i gine qaball (5 gia
2017 Al 5 o slall 43 sal) Alaall



International Science and ~
Volume 11 aasd) o S et Ty St
Technology Journal ) ﬂ

Aiil) g  glall Al gal) Alaall August 2017 e l S T IJ /\

(MAM).

Figure.4.k. Comparison Between 3D surface Maps In The Study Area .
(DM).
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Figure.4. L. Comparison Between 3D surface Maps In The Study Area .
(ANN).

4. Conclusions and recommendations:

The choice of the interpolation technique depends of the characteristics
one wants to emphasize. The IDP method perfectly depicts the
extremes, KIRG, TWLI, TNN, and TNNM give similar results with
lowest MAPE% ,and higher E. The biggest MAPE% at
(RBF,MAM, DM) with lower E. ANN method’s estimation accuracy
is better, in terms of MAPE%=0.09 and E =0.97;and had generated
value of Z so closed for the observed value indicating by maximum ,
minimum and the mean value. The developed ANN model is
convenient for practical usage by either acting as a standalone simulator
or by being implemented into another program (Microsoft Excel
spreadsheet or Surfer Program). ANN-based profiling methodology,
when properly used, has the potential to provide the most accurate
predictions and site profiling contour maps for an area site.
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Abstract

The mathematical methods that standing on fixed point concepts is
one of important topics in mathematics, which gives rise to solve
major of numerical analysis problems and real analysis, also other
mathematical department. This research provides important fixed
point theorems and some of its applications which are function
roots foundation, and solving ordinary differential equations.
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1. Introduction

The first one who was interested in this object is Brouwer, he
found out a theorem named (Brouwer fixed point theorem) [3] this
theorem is one of the most important achievements in
mathematics, and then some mathematical scientists were
interested in this object, they set theorems related to Brouwer
theorem and study it in may spaces, as infinite dimension spaces
and direct spaces.

Definition (1) [2]

If X is a nonempty set, d is a real function from (X x X) to the
real numbers set R, and for all x,y,ze X the following

conditions are hold.

1. d(x,y)=0, d(x,y)=0, ifand only if X=Y,
2. d(x,y)=d(y,x),
3. d(x,2)<d(x,y)+d(x,2),
then d called (Distance Function) or (Metric Function), the pair

(X,d) called metric space, and the number d(x,y) is the area

between X, y.

To explain meaning of the metric space we give the following

examples.
Example(1)

Function d : R xR — R, which defined as following
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d(x,y)=|x-y|; Vx,ye®R is a distance function because for all

X,y € R we have:

1. d(xy)=|x-y=>[0,

d(x,y)=[x-y|=0=x=y.

2. d(xy)=|x=y|=|y—x=d(y,x).
3. d(x,2)=[x—z|=[x-y+y-1
<|x=y|+]ly—z|=d(x,y)+d(y,2).
Definition (2) [2]

The sequence {xn}f=1 in the metric space(X,d)called Cauchy
Sequence if for all £>0, there exist a natural number N_, such

that d(x,,x) <e forall n,m=>=N,

Definition(3) [1]

the metric space (X,d) called complete metric space if every it is

Cauchy sequence is convergent sequence to a point in that space.
Definition (4) [1]

If (X,d) is a metric space, where d is the normal metric,

o0

n=1

x =(0,1) is not a complete space because it has a sequence {xn}

which is Cauchy Sequence but it is not convergent.
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Definition (5) [4]

the function ¢ from the metric space (X,d) to itself named

contraction for X space, if there exist a number 0< A <1 such
that

d(p(0). #(Y)< (X, Y) foran %Y € X

Theorem (1) [3]

if ¢:(X,d)— (X,d) is a contraction of a complete metric space

(X,d),then ¢ has a unique fixed point, that is mean there is a

unique point x” e X such that ¢(x") = x".
Proof

suppose X, € X, and if :
X = ¢(Xo)a X, = ¢(X1):’ Xig = ¢(Xi)1

then, the sequence {xn }:"zl is a Cauchy Sequence in (X,d) because

if we have two integer numbers n,m;n <m then:

d(X,, X,) <d(X,, X,g) + A (Xogs Xpun) + oo A (X 10 X))
<d (8" (%), 8" (%)) +d (8" (%), ™ (%) +

A A (™ (%), 8™ (X))
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< (}J‘ + A +Am’l)d(xo, X,)

n

S A
<A (%, %) =md(x0, X,).
k=0

As we have 0< 4 <1, then the geometric series is convergent, and

limA" =0, this explained {x,}”, is a sequence in X where

n—o0

(X,d) is complete metric space.
= {x, |7, is convergent to a pointxin X. and define:

#(x) = limg(x,)

n—oo

d(x,¢(x)) < d(X, X,) +d(X,, p(X,)) + d (B, (X), #(X))
<@+ A)d (X, %) +d (X, X,,,)

If £>0, choose n great enough to get:

d(x,x,) < d(xn,xn+l)<§, d(x,¢(x))< &,

&
201+ 1)
as ¢ is an arbitrary number very small, then ¢(x) = x.

To brave X is a unique suppose y* e X is another fixed point to

the function ¢,

d(x,y") <d(¢(x).#(y")) < Ad(x, y"),
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this leads to:

(1-2)d(x,y") <0,
sothus d(x,y")=0
and X=y
Fixed point theorem for the unit interval 1=[0,1] (2) [5]
If f:/ —I continuous function, then f has fixed point.
Proof:

Suppose g:[01]— R, is a function defined by:
9(x) = f(x)=x,
it is clear that g is continues on I.

If f(0)=0, f(1)=1, then the theorem is proved and if f{0)£0, f(1)
#1.

f(0) >0, f(1) <1, then:
9(0)=f(0)-0>0,
g(1)=f(1)-1<0,

so there exist x € [0,1], whereas g(x)=0,
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f(x)—x=0,
f(x)=x.

By this the theorem is proved. this theorem can be generalized to

any closed and limited interval.

At a higher level the Brauer theory played important role in a
number of theories that studied and discussed the concept of fixed
point, one of these theorems, Kakatani’s Theorem, and fixed point
theorems on the infinite dimensions such as Schauder’s Theorem
in 1930, and Banach’s Theorem, also fixed point theorem on

directional topology space, such as Tikhonov’s Theorem.
Theorem (3) [5]

If felab] and f(x)e[a,b] forall xea,b] then f has fixed
point in [a,b], and if f'(x) exist in (a,b), and there is a positive

constant k<1, whereas;

|f'(x)| <k <1, for all xe(a,b), then f has a unique fixed point in

[a,b].
Proof
Suppose f(a)>a, f(b)<b,

f(a)-a>0, f(b)—b<0.
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Define a function h(x) = f (x) —x, where h is continues function

on [a,b], and h(a) = f(a)—a >0, h(b)= f(b)—b<0.

The mid value theorem leads to existence of x <[a,b] where

h(x)=0, this is mean;
f(x)—=x=0
f(x)=x.

To proof the fixed point is unique suppose there is two fixed points
X, X, in[a,b], X, # X,, by the mid value theorem there is € between

X;, X,, and e€[a,b], whereas;

f'(g): f(x)l():)t(xz)

|X1 - X2| = | f(x)-f (X2)| = fl(3)|X1 - X2|’
<KX, = X, | <[X, = X,

This is a contradiction, cause we supposed X, # X,, SO X, =X,, and

therefore the fixed point is a unique on the [a,b] interval.

2. Application of Fixed Point
The fixed point has many applications, the most important two are;
function roots foundation, and solving the ordinary differential

equations. Respect to our research, we will find the function roots
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using fixed point algorithm, and solving the ordinary differential

equation with primary condition.

To illustrate how to find function roots using fixed point
algorithm, we study following theorem

Theorem (4) [1]

Suppose g <[a,b] for all x<[a,b] moreover suppose g'exist in

(a,b),and gives as:

lg'(x) <k <1, Forall  xela,b] (1)

If x, any number in [a,b], then the defined series:
Xo = 9(X4); N21,
converge to a unique fixed point in [a,b]

Proof

From theory (2) there is a unique fixed point in [a, b], as g function
from [a,b] to itself, thus the series {x,}~, defined for all

x, e[a,bln>0.

Using the divergent (1) and mid value theorem for all n leads to:
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X, =X =|9(X,1) — 9 ()| <[9"(&)[Xyy — X| < KX, — | )
where ¢ in [a,b].
Applying divergent (2) gives:
X, = X < K|x 4 = X < K2[x,, = x| <. < K"|x, =X =0 3)
As K <Lthen;
,Iqun —X < lim k"|x, =X =0,

and the divergent {x, |7, is convergent to x.

Lemma (1)

If function 9 satisfied theory (3) hypotheses, then the error border

that content in using X» to converge x given as below

X, = X < K" max{x, —a,b - x,}

X, =X <

Kn
1—K|X°_X1| forall n>1

Proof

from the divergent (3)

X, = X| < K"[x, — x| < K" max{x, —a,b— X}
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as xe[a,b].

forall n>1, we get:

Xo = Xa| =[9(X,) = 9 (X0 )| < KXy = X < S KT X =X

n+l

and for M>N2=1 e get:

+ X g et X

m-1 m-1 " N+

|Xm_xn|:|xm_x 1_Xn|

X

m n+l

<[Xpy = Xyt [ Xs = Xipo| + e +[X

ol
< K™y = X[+ K™2[x, = Xo| + o K3y = X

= KL+ K + K2 4.+ K™y = x|

From theory (3) we have rL'LTjO Xn =X s0 that:

X=X,|= Lilﬂxm — X[ < K™%, —x0|i K'
i=0

as Y K'is geometric series with the fixed ratio K, so we get the
i=0

second border;
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n

X=X, | < K
1-K

% = X

We notice that; the convergence rate to K in the derivative

n

and that whenever K is smaller

depends on the operator 1K

whenever can be a faster convergence, and it may be very slow if

K close to 1.

Here after study finding function roots using fixed point

algorithm, we consider the ordinary differential equation solution
using Bicard method, which is one of the Banach theory
applications, and it uses in wide range for all analytical types as

one of the applied theories.

Banach's Fixed Point Theorem (5) [4]

If X is a complete metric space, T: X —— X a map, and for

some & € (0,1) the following condition is satisfied:

d(T(0,T ()< & (x,y),
then T has unique fixed point.
Proof

To prove T has unique fixed point suppose x, € X , and define:

X, =T(X,,),VneN,
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to explained ™} is convergent sequence use the mathematical

deduction that shows:
d(x, %) <0"d(x,,x); neN

for any n>m, we have

d(Xp, %) < D d (X, %) <d (X, %) D6

k=m+1 k=m+1

1)

where 6 € (0,1), so the geometric series Z O™ is convergent.

n=1

For any ¢ >0 thereis N € N such that:

<——  Vn,m=N,
k=m+1 d (XO’ Xl) +l

from (1)

d(x,,x,) <& Forall nnm>N,

so {x, ", is Cauchy sequence, X =limx,.

n—o0

Itis clear thatT is continue and

T, =limT,_ =1limT, =limx, =x,
N—o0 n—o0 N—o0
so x is fixed pointto T .
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Proving the unique of fixed point:

suppose x,y e X two fixed points for mapping T in X space,

then
d(x,y) =d(T(x),T(y)) < &d(x,y),
this leads to x =y (this proves unique fixed point).

Banach Theory insures the existence of fixed point, so he gave a
method to find that point.

Bicarad Theory considered one of the Banach Theory applications
for the fixed point, that use to solve initial-value problems in the

partial differential equations.
Bicard-Linedlof Theorem (6) [1]

If 1 =[a,b], f:IxR—>NR continues function, and there is ¢ >0

such that:
[ 0yn) = T y,) < clys = Yo
where; xel, vy, Yy, eR.
Then the initial value problem:
y'=1Xy), y(%) =Y

has a unique solutiony where Y €C (1) forall Y, € R,
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that satisfied:

Yo () = Yo+ [ f (U, y()du

Xo

3. Conclusion

Fixed point plays important role in mathematics and other

sciences, this research provided some important fixed point

theorems, where using these theorems we can find function roots

and solving ordinary differential equations that are hard to solve by

other methods.
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ABSTRACT
The present paper studies the effect of different Cryogenic heat
treatment cycles on the wear behavior, toughness and hardness of
DIN 1.2311 tool steel. For this purpose; the temperature was used [-
195°C] as deep cryogenic temperature (DCT) with 20 hours soaking
time, also the role of double tempering before and after deep
cryogenic and conventional heat treatments (CHT) were studied on
wear behavior of DIN 1.2311 tool steel. The results showed that the
wear rate for conventional heat treatment is higher than that of the
obtained for DCT specimens as a function of double tempering
treatment, which led to a better improvement in wear resistance and
hardness for DCT specimens compared with that of CHT processed
specimens.

Keywords: Deep Cryogenic Treatment DCT, Conventional Heat

Treatment CHT.

Introduction

The Cryogenic is a science of production and effects of very low
temperatures and used in enhancing properties of tool materials
which has received a wide acceptance by researchers and industries
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[1]. The basic of cryogenic treatment consists in gradual cooling of
the component until the defined temperature and holding it for a
given time then progressively leading it back to the room
temperature, the aim is to obtain an improvement of the mechanical
properties; typically hardness and wear resistance.

The Cryo-treatment is add-on process to conventional heat
treatment, and it is proved to be inexpensive, eco-friendly, and non-
explosive. The Cryo-treatment process can be classified into two
different temperature regime; Shallow cryogenic treatment SCT (-
79°C) and deep cryogenic treatment DCT (-194°C) [2]. In tool
steels; DIN 1.2311has a low percentage of austenite is retained after
the conventional heat treatment named "retained austenite" is soft
phase, which in working conditions it can be transformed to a
martensite (brittle phase) and causes a severe problems for working
tools and reduces the product life[3]. Regarding to this problem, the
controlled transformation of retained austenite to martensite can
occurred by cryogenic treatment to improvement the mechanical
properties. The Cryogenic processing can eliminate the stresses
which occur during the transformation of austenite to martensite due
to different size of crystal structure as in figure (1). This
transformation there by leading to more homogenized carbide
distribution [4-5]. Well known generally in tool steels the
conventional quenching heat treatment is used to convert the
austenite in to martensite. However, the complete transformation
from austenite to martensite is not possible. Some amount of
austenite is always present in the matrix of martensite.

The retained austenite is a softer grain structure always present
after heat treatment in tool steels, and the. Cryogenic process can
play a major role in this transformation and will significantly
improve the microstructure of the material and enhances the
properties of the material such as; hardness and wear resistance of
steel. The changes in microstructure due to two factors; first is the
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transformation of retained austenite into martensite, secondly; the
formation and even distribution of fine carbides.

The formation of very fine carbide dispersed in the tempered
martensite structure is the main reason for the enhancing of a certain
mechanical properties along with the retained austenite
transformation in comparison with the larger carbide particles
present before cryogenic treatment [6]. These fine particles or
"fillers" along with the larger particles, form a dense, more coherent,
and much tougher matrix in the material [7].

Oon Aloms
®Possbie locations for carbon atoms

Figure (1) Atomic structure of austenite crystal (left) and martensite crystal
(right) [8].

1. LITERATURE SURVEY

A.G.Mamalis, G.C.Vosniakos, N.M.Vaxevanidis and
J.Prohaszka,1987 [2], have explaned the physic-chemical changes
occurring during electro-discharge machining of steel (structural
,medium ,-carbon and alloyed steels) surfaces . The authors were
examined and discussed quantitatively and qualitatively of
metallurgical transformation and new structures ,surface damage in
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the form of cracking and white layer formation, microhardness
variations .The results confirm the inherent complexity of process .
E.C. Jameson , 2001[1] presented in his book Electrical Discharge
Machining page 328 how the spark is controlled , and the
importance of the dielectric fluid . H. T. Lee and T.Y.TAI,2003 [5]
carried out study present the relationship between EDM parameters
and surface cracks by using a full factorial design ,based upon
discharge current and pulse-on time parameters . They analyzes the
edm machining of D2 and H13 tool steels as materials ,the
formation of surface cracks is explored by considering surface
roughness ,white layer thickness, and the stress induced by the EDM
process. A.Hascalyk ,U and Caydas , 2004 [6] have explained the
machining characteristics of AISI D5 tool steel in WEDM process ,
the parameters such as open circuit , pulse duration ,wire speed and
dielectric fluid pressure were changed to explore their effect on the
surface roughness and metallurgical structure .

G.K.M.Rao, S.Satyanarayana and M.Praveen , 2008 [7]
investigated the effects of current,pulse-on-time ,duty factor (df) on
the material removal rate (MRR) ,surface roughness, hardness (H)
,the same effect is observed as in case of duty factor and pulse-on-
time . The crack length and the recast layer thickness increases with
increase in current and decrease in case of pulse-on-time .
M.Shabgard, M.Seyedzavvar and N.B.Oliaei,2011[3] presented the
influence of EDM input parameters on the characteristics of the
EDM process included machining features, MRR, tool wear ratio
(TWR) and surface roughness. the results showed the desired EDM
efficiency ,surface roughness ,and surface integrity when machining
AISI H13 tool steel . M . Geostimiroovic, P.Kavac, M.Sekulic and
B.Skoric, 2012 [4] according to authors the heat source parameters
can be changed by the discharge current and pulse duration.
R.Zeilmann, T.Vacaro and F.M.Zanotto, 2013 [8] presented the
main metallurgical alterations in surfaces machined by EDM
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process .the change of technological parameters caused the greater
effects on the surfaces .such as surface roughness and affected layer
analysis .

Il. Experimental Work
A. Material

DIN 1.2311 tool steel plate material is a versatile, low alloy tool
steel that is characterized by a good toughness at moderate strength
levels. The mold steel DIN 1.2311 is commonly used for plastic
injection mold cavities and tooling for pressure die-casting and its
chemical composition is given in table (1).

Table (1) The chemical composition of DIN 1.2311 tool steel.

Element C Mn P S Si Cr Mo

Wt. % 0.41 15 0.03 0.03 0.3 2.0 0.2

The present experimental work has been conducted with an
impact test specimens prepared with a dimension of 55mm x 10mm
X 10mm, and for the wear test was conducted as block on ring
according to ASTM G77 and the specimens prepared of diameter
45mm roll with a  thickness of 10mm and stationary block
dimension of 55mm x 30mm x 10mm.

b. Heat Treatment Process

The material selected for this work was subjected to a various heat
treatments with respect to a soaking time for deep cryogenic
treatment at (20 hours); a summary of heat treatment cycle studies is
shown in table (2).
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Table (2) heat treatment cycle for DIN 1.2311 tool steel Heat treatment
process.

sample Heat treatment cycle
A Hardening (850°C for 1/2hr) — double tempering (200°C
for 1hr) (conventional treatment).
B Hardening (850°C for 1/2hr) — deep cryogenic (-195°C)
for (20hrs) — double tempering (200°C for lhr).
c Hardening (850°C for 1/2hr) — double tempering (200°C)
for (1hr) — deep cryogenic (-195°C for 20hrs).

B1. Hardening

The first step all specimens were hardened at the austenization
temperature of 850°C for half an hour in electric furnace as per
ASTM 681-A , then quenching in oil with a temperature of 60°C
for 15 minutes the purpose of hardening was to increase the
hardness and toughness of tool steel.

B2. Tempering

The process which consists of heating the hardened component to
temperature below the austenization temperature for a certain
period of time then allowing it to cool in air as per ASTM 681-A.,.
The purpose of this step is to relieve the internal stresses developed
during rapid cooling of the steel after the quenching.

After the hardening process a specimens A and C were
immediately tempered at temperature of 200°C for 2 hours soaking
period followed by air cooling to room temperature. But the
specimens Bwere subjected to double tempering for the same
temperature and time then air-cooled immediately after Deep
Cryogenic Treatment.

B3. Cryogenic treatment

The cryogenic treatment was done in locally made Cryo-processor

system as shown in Figure (2). The cryogenic processing was done
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by uniform cooling of the samples to -195 °C, and holding at this
temperature for soaking time of 20 Hours followed by a uniform
heating to room temperature.

I11. Mechanical Testing

A. Hardness Measurement

As per ASTM standard E18-15, Rockwell scale' was selected on
150 kg-f total load, with an average of five measurements, and the
hardness of different heat-treated specimens was measured.
B. Toughness Measurement

As per ASTM E23, the V-notch specimens were machined with a
dimension of 55x10x10mm, then the charpy test was carried out to
evaluate the amount of energy (joules) absorbed in fracturing the
test piece as an indication of the notched toughness of test material.

Specimens holder ]

Liquid nitrogen storage
vessel

Valve for flow control of
liquid nitrogen

Temperature control ]

Insulated chamber ]

Outlet the excess
vapor

Figure (2) The Experimental set up for Deep Cryogenic
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C. Wear Test

The Wear test measurements were performed using a standard test
method for ranking the resistance of materials to sliding wear using
Block-on ring wear test with drops of lubricant oil (SAE15W40) at
room temperature in according to ASTM G77 (Approval 2010) as
shown in Figure (3).[11]

The machined blocks are 55mmx30mmx10mm, and the diameter
of the ring was 45mm. Both Block and ring were given the same
heat treatment schedules and the weight loss after all five interval
distances was measured, and the following test parameters were
selected;

Test load = 1000N

The rotation speed N = 360 RPM

The interval duration time = 20 min.

The Sliding distance 1018 meters at 20 minutes.

Total sliding distance = 5090 meter.

L

(a)

(b)

Dimensions in mm

Fig (3) Wear test work pieces (a) block specimen, (b) ring specimen
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IVV. Results and Discussion

A. Hardness Study

The measured Rockwell hardness number of DIN 1.2311 for
different heat treatments was plotted in Figure (4). The results show
that the hardness before and after deep cryogenically treated
specimens B and C was increased compared with conventional heat
treatment due to transformation of retained austenite to martensite.
The deep cryogenic treatment test specimen C has a slightly higher
hardness than that of specimen B. [10]

55

54.5

54

53.5

53

Hardness (HRC)

52.5

52 -

A B c
Test Specimen

Figure (4) The Hardness For different Heat Treatment.

B. Toughness Study

In this work the results of deep cryogenic treatment showed that a
slight decrease in impact energy toughness before and after
tempering compared with conventional treated specimens as shown
in figure (5) which agrees with the work carried out by previous
researches [9, 10].
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Figure (5) shows toughness results of DIN 1.2311 at different Heat
Treatment.

C. Wear Study

Wear test result was measured using block on ring method
according to ASTM G77.The DCT specimens B (after double
tempering) showed less weight loss compared to CHT specimens A
as shown in Figure (6). From these results we can conclude that the
reduction of weight loss led to the reduction in wear rate as in
Figure (7) which showed improvement in wear resistance; which
could be due to the homogenized carbide distribution and additional
amount of fine carbides nucleated during deep cryogenic treatment
as presented in Figure (8-B).[2].
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FIGURE (6) The Accumulative weight loose vs. sliding distance.
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FIGURE (7) The Accumulative wear rate vs. sliding distance.

D. Microstructural study

The microstructure of cryogenic and conventional treated
specimens was analyzed using SEM (LEO-1430 VP). The
microstructures of samples were revealed at a magnification of
1200X. The evolved microstructure of conventional heat treated
samples shown in Figure (9-A) indicates the matrix consists of
tempered martensite plus retained austenite with a few large
carbides.
In deep Cryo-Treatment specimens subjected to post double
tempered showed more homogeneity of tempered martensite and
uniformly distributed small carbides with precipitated carbides as
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shown in the micrograph (8-B); which led to a better enhancement
in wear resistance. The micrograph for DCT specimens after double
tempering showed some inclusions in the matrix of tempered
martensite plus small amount of the un-dissolved carbides with
small amount of retained austenite as appeared in micrograph 8-C.

Figure (8) The SEM micrographs of DIN 1.2311 a) Quenched and double
tempered, B) DCT and double tempered, ¢) Double tempered and DCT.

Conclusion
From the experimental investigation study it concludes the
following points:
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- The Hardness of Cryogenic Treated specimens were lightly
greater than conventionally treated specimen due to the
transformation of retained austenite to martensite.

- The impact energy toughness results of the conventionally
treated specimens showed a slight increase in the impact energy
toughness in comparison to deep cryogenically treated specimens.

- The specimen of post double tempering showed improvement in
wear resistance than that of conventional heat treated specimen and
the specimen that after double tempering cryogenically treated due
to uniform distribution of carbides.[12]
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ABSTRACT

Objective: Periodontitis is relatively common chronic condition
that has been associated with increased the risk of coronary artery
disease through the elevation in the systemic inflammatory
markers. . The aim of this Meta-analysis was to examine whether
treatment of periodontal disease with scaling and root planning is
associated with a reduction in serum level of C-reactive protein.

Design: Meta-analysis of randomized controlled trials.

Data source: PubMed/Medline database with reference lists of
eligible studies that study the effect of periodontal therapy on C-
reactive protein level up to February 2017 using the following
keywords, C-reactive protein; Coronary artery disease; periodontal
treatment; randomized controlled trail; risk factors.
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Study selection: All English —language Randomized controlled
trials that dealing with C-reactive protein as an inflammatory
markers in patients with documented chronic sever periodontitis
allocated to either treatment arm with scaling and root planning or
control arm.

Data extraction: independent investigator was involved in the
process of studies selection. Study design, and methodological
quality were assessed according to the CONSORT 2010 statement
and then included in this meta-analysis.

Results: The search in literature initially retrieved 70 related
studies available in the databases. From these, and in accordance
with inclusion criteria, only 11 were selected, of which only 4
fulfilled the criteria of randomized clinical trial design. According
to CONSORT 2010 statement (consolidated standards of reporting
trials), the studies evaluated generally presented good quality with
regard to the criteria analyzed. Among the analyzed studies,
treatment of periodontal disease has a positive effect with
statistical significant reduction on the levels of C-reactive protein
{-0.99, p-value=0.0001}, without evidence of heterogeneity
between the studies (p=0.48);1°=0%.

Conclusion: Treatment of periodontal disease with scaling and
root planning can be considered to be an efficient way to reducing
the incidence of coronary artery disease through reductions in the
serum levels of C-reactive protein.

INTRODUCTION:

The relationship between oral infections diseases and systemic
diseases has getting widely interesting among healthcare
professionals. The main oral diseases in most studies that have
linked oral diseases with systemic disease have been periodontal

12 . e . - .
diseases . Periodontitis is relatively common clinical conditions
that can be define as chronic inflammatory process of
multifactorial in nature that affects the tooth-supporting tissues in
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response to accumulation of bacteria, which are predominantly
Gram-negative. Due to it is multifactorial in nature, many of risk
factors such as smoking, presence of systemic illness, use of
medications and local biofilm retention, among others, may
aggravate this clinical condition and presents with different
degrees of progression, from the appearance of initial alterations
such as gingivitis to various severity levels of periodontitis. Early
diagnosis of periodontal disease can ensure that periodontal
treatment will have high of success rate as the main goal of
periodontal therapy is to remove the causative factors and thereby
prevent the progression of disease which finally can preserving the
state of health of such individuals and avoiding recurrence of
periodontitis. Periodontal pathogens affect the immune sygtem and

promote local and systemic inflammatory responses . Thus,
periodontal therapy basically aims to control this inflammation.
Long term persistent of localized infection may represent a
possible contributor to influence the systemic levels of
inflammatory markers. One of these inflammatory mediators is C-
reactive protein, which is an acute-phase protein produced by
various inflammatory stimuli such as trauma, infection and
hypoxia. C-reactive protein levels guide decisions regarding
diagnosis, monitoring and therapy for inflammatory processes and

4,5 . B = .
associated diseases . Epidemiological studies have demonstrated
an association between periodontitis and serum levels of C-
reactive protein. It has been seen that its levels are generally higher

in the presence of periodontal diseaseﬁ’7 and that, even if this
inflammatory marker only presents a slight elevation, it may
predispose individuals to coronary events. Moreover, it has been
shown that C-reactive protein plays a role in the pathogenesis of
atherosclerosis, and recent evidence has associated periodontal
disease with a high risk of formation of atherosclerotic plaque,
which is the principal cause of all cardiovascular diseases. Chronic
presence of periodontal disease may lead to changes in systemic
conditions via two pathological ways : (1) direct invasion of the
periodontal pathogen into the arterial wall; and (2) release of
inflammatory mediators in response to the inflammation, with
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atherogenic effect'’. C-reactive protein has a role in endothelial
dysfunction. From this perspective, and with the recognition that
more than 50% of the cases of cardiovascular diseases are not
associated with classical risk factors, a chronic inflammatory
process like periodontal disease may be considered to be an
important complementary factor in this causal chain. The theory
that sustains the hypothesis that periodontal infection may increase
the serum levels of C-reactive protein is summarized in the chart
below (Figure 1). In this respect, and of conflicting data regarding
the topics of an association between periodontal disease and high
levels of C-reactive protein and the use of periodontal therapy for
reducing the levels of this protein, the aim of the present study was
to conduct a meta-analysis on randomized controlled trials that
have an evidence regarding the effect of periodontal treatment on
the serum levels of C-reactive protein.

Periodontal disease

|

' Sub gingival biofilm (PORPHYROMONAS GINGIVALIS |

7

1\ eutrophﬂ Lymphocyte

S e
/N

Hepatocytes /| C-reactive protein

C Vtokmes
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Figure 1- Biological diagram explain how the periodontal

infection may increase the serum levels of C-reactive protein. ’
Material And Methods:
Literature search:
An independent investigator searched for articles in the
PUBMED/MEDLINE search site with restriction to inclusion
criteria up to February 2017 by using the key words “(periodontal
disease; periodontitis; c-reactive protein; cardiovascular event;
periodontal treatment; periodontitis; and periodontal therapy).”All
randomized controlled trials that allocated the Coronary artery
disease patients to receive treatment with scaling and root planning
versus no treatment or oral hygiene prophylaxis were eligible for
inclusion ™.
Inclusion criteria:
All articles with English-language in full-text that studied the
effects of periodontal treatment on the serum levels of C-reactive
protein among humans were selected. Also study designs with
randomized controlled trials were selected. Because of the small
number of studies found to be available, no restrictions regarding
sample size or type of therapy were imposed (Fig. 2).
Procedures for obtaining data: An independed reviewer
searched on PubMed /Medline search site to selected the eligible
articles that fitted with the inclusion criteria. All articles that met
the inclusion criteria have been obtained in full text. Subsequently,
a chart compiling the following data of interest extracted from
each investigation was created: author, year, study design, location
where the research had been done, sample size, criteria used for
determining the presence of periodontal disease, type of
periodontal treatment used, C-reactive protein values before and
after the therapy, method and time used for measuring C-reactive
protein, and the result found, with its statistical significance value
(table.1).
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Potentially relevant articles identified through the
<earch (n=7N)

Publication excluded because of
—_— language (n=1)

l

English-language articles (n=69

Articles excluded because

*  they used an animal model
(n=8)

Articles from studies on humans (n=61

Articles excluded because
—_— they used other study

/ designs (n=50)

Articles with study design of clinical trial (n=11)

Articles excluded because on
non-randomized and/or they
=== cannot found in a full text or still

Articles with study design of Randomized controlled trial

used in the metal-analysis (n=4)

Figure. 2- Flow chart of Article selection
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Table 1- Summary of characteristics included trials

Time of C- Before and Before and after 2 months Before and after 2 Before and after 1,2
reactive after 3 months and 6 months months and 6 months
measurement months
Result and P<0.001 P<0.001 P=0.09 P=<0.05
significance % /_\ é /_\
C-reactive values | 0.07+0.26 3.1+0.2 2.4+2.7 1.1+14
(after)
mg/l mg/l mg/l mg/l
C-reactive values | 1.00+0.00 4.4+0.2 2.5+2.7 1.8+1.1
(before)
ma/l ma/l ma/l ma/l
Type of SRP SRP Intensive SRP+local Intensive SRP+local
periodontal antibiotic antibiotic
therapy applied
Definition of Chronic At least 14 periodontal Sever generalized Sever generalized
periodontal periodontitis | evaluable natural teeth periodontitis periodontitis having at
disease with present; >4 teeth with >1 sites | PD>6mm; marginal least 50% of teeth with
PD>4mm with PD>4mm; CAL>3mm at | bone loss of >30% with | PD >4 mm
came citec® ROP>2004 nf citeg 500 nr mare of their
Sample Size 30 317 120 40
Study design RCT RCT RCT RCT
Country North Sudan | Pakistan USA England
Author, Year Ahmed Bokhari SAH, Maurizio S.Tonetti et Francesco D’Aiuto, et
Tawfig, et al®®, 2007 al™
al'®.2015 etal*, 2012

,2006

clinical

s gine wolall (5 sin

probing depth, CAL

bleeding on probing.

scaling and root planning, = reduced , PD
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attachment loss, BOP

RCT
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Quality assessment :

The selected randomized controlled trials were assessed in
accordance with CONSORT (Consolidated Standards of Reporting
Trials)®, 2010 statement. The criteria used for analyzing the quality
were:

Randomization processes: assessment of whether the allocation
method used was random.

Blindness procedure: assessment of whether the study
participants, the sample and/or the investigators were unaware of
(blind to) the details of the study method and, if so, at what level
(double blind or single blind).

Intervention procedures: precise data on the intervention, such as
the specific technique applied. Statistical analysis method:
assessment of the statistical test used for analyzing the primary
data, along with the additional methods for analyzing subgroups
and making adjustments.
Statistical analysis method: type of statistical test used for the
outcomes variables.

Attrition rate: Also we assess the participant’s dropout during
the study period.

Statistical analysis :

As this study designed to investigate causal relationship between
periodontal therapy and C-reactive protein levels, only studies with
a randomized clinical trial design were chosen for analysis via
meta-analysis. The objective was to summarize the mean effect of
periodontal therapy in relation to C-reactive protein levels from a
series of published randomized clinical trial studies.

To perform the meta-analysis, the mean difference and standard
error estimated for each of the selected studies were used. The
possibility of heterogeneity between the studies was checked by
means of the heterogeneity test, through adjustment of a random-
effects model (Review Manager 5.3). A forest plot graphical
representation for a fixed-effects model was finally generated. For
all procedures, a significance level of 5%(p<0.05) was established.
The statistical packed used was Review Manager (RevMan)
version 5.3
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RESULTS :

Literature search

From the key words used, 70 potentially relevant articles were
found, among which one was excluded because it was not in the
English language and 8 were excluded because it used an animal
model. Among the remaining 61, 50 were excluded because they
did not use a study design of clinical trial type. Only 11 fulfilled
the previously established inclusion criteria. Of these, only 4
presented the characteristic of randomization of the sample.
Randomization was a fundamental criterion for investigating the
causality between the effect of periodontal therapy and the level of
g-lrllelaective protein, i.e., the main objective of this meta-analysis.™"
Statistical analysis :

The four randomized clinical trials were combined into a single
analysis using a fixed-effected model, since no heterogeneity was
observed between the studies {I* =0%(p=0.48)} (Figure 3). The
general mean difference in C-reactive protein levels from before to
after treatment was {-0.99, (95%cCI -1.05,-0.93)} mg/L, which was
a statistical significant result (p=0.0001). Periodontal treatment
was seen to be statistical significant protective factor for the serum
levels of C-reactive protein.

Figure (3 )shows a forest plot graphical representation in which the
mean differences in each study can be seen individually, along
with the result from grouping them (shown by the colored square
point). On the left side of the figure, the studies used in the meta-
analysis are listed. The horizontal lines represent 95% confidence
intervals for mean differences (before and after) estimated for each
study. The points on each vertical line represent the mean
difference in each study, such that the size of these points is
directly proportional to the respective weight. If the points crosses
the thick vertical line at the center of the graph, the 95%
confidence interval then contains the value zero, which gives
evidence that in the respective study, the effect of the treatment on
the occurrence of the event is non-significant (the interpretation is
analog and usually done when the p value is greater than 5%).
When the confidence intervals touch or cross line representing the
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value zero, it needs to be considered that the results from the study
did not, in themselves, reach statistical significance, i.e. there was
no difference between before and after the experimental treatment.
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Figure 3- forest plot graphical for changing in serum levels of C-reactive
protein from before to after the periodontal treatment
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Table 2-Quality analysis of the randomized clinical trials included in the

meta-analysis

Attrition

2:1 ratio

Unreported

Unreported

5%

Statistical
analysis
method

Positive, ITT (intent-to-
treat).

T —test, paired t-test and Chi-
square test.

Positive, T-test

Positive (T-test, chi-squared,
ANOVA Bonferroni,Spearman
)

positive (ANOVA,
Fischer, Bonferroni

Intervention

Positive (Mechanical non-

Positive (full-mouth

Positive (intensive full-mouth

Positive (intensive

procedures surgical periodontal therapy instrumentation, instrumentation, scaling and periodontal
included supra- and sub scaling and root root planning. By means of treatment in a single
gingival scaling using planning. Single Piezoceramic device under session®)
ultrasonic instrumentation, session. local anesthesia with
whereas root planning was adjunctive local delivery of
performed using Gracey minocycline microspheres in
curettes). Multiple Single session.
appointments.
Blindness Single-blind parallel-arm. Not cited Not cited Single-blind parallel-
arm.
Randomizatio Positive (Eligible patients Positive (E Positive (patients
n randomized into intervention patients randomized into intervention were randomly

or control group with a ratio
2:1 by computer generated
simple random tables;
allocation was concealed by

randomized into
intervention or
control group based
on periodontal

or control group using random
permuted block approach;
allocation was concealed by
(opaque envelopes)

assigned with the use
of a computer-
generated table and
permuted block

(sealed envelopes) examination and approach)
serum lipid level)
Bokhari,et al. ** (2012) Ahmed Tawfig, 1 D’Aiuto,et al.'! (2006) Tonetti, et

(2015)

al.X32007)
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Analysis of study methods

All of the 4 studies used in this meta-analysis chose non-surgical
treatment consisting of scaling and root planning in a single
session, except Bokhari et al (2012), use multiple sessions.
Different techniques were used for evaluating the C-reactive
protein levels,  namely:  Digital spectrophotometer™,
immunoturbidimetric test'® ** and high-sensitivity assay test from
commercial laboratory™ **'(Table 2).

It is also emphasized that, among the 4 articles that fully fitted
within the inclusion criteria, 3 presented significant reduced C-
reactive protein levels after the periodontal therapy.

Analysis of clinical trial quality

All randomized clinical trial studies were evaluated for there
quality . All the four studies, they presented the method used in
detail, thus fulfilling the CONSORT assessment criteria’. In the
study by Bokhari, et al. *%(2012), the masking method used was
single blinding, in which the effect of the periodontal treatment at
the baseline and two months after the periodontal treatment was
evaluated. The periodontal therapy in this study was delay for
control group and it shows significant reductions in C-reactive
protein values in treatment group. In the second randomized trial
by D’Aiuto, et al. (2006) !, allocated of subjects for periodontal
treatment was clear using random permuted block approach, but
the evaluation period was extended and included C-reactive
protein analysis at the baseline and one, two and six months after
the therapy. Their results suggested that intensive periodontal
treatment reduced C-reactive protein and other inflammatory
markers. The third study by Tonetti, et al."® (2007) conducted a
single-blind study on two groups of individuals, using two types of
periodontal treatment to evaluate endothelial function. In addition,
they analyzed inflammatory markers at the times of 1, 7, 30, 60
and 180 days after the treatment, and concluded that intensive
periodontal treatment resulted in an immediate acute systemic
inflammatory response of short-term nature, with alteration of
endothelial function. After 7 days, the results showed that there
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had been a reduction in the serum level of C-reactive protein, but
this reduction did not reach the statistical significant (p=0.09)) and
a large improvement in endothelial function. Finally, in the most
recent randomized clinical trial on this topic by Ahmed Twafig, et
al. '°(2015) conducted study in the effect of non-surgical
periodontal therapy on hyperlipidemic patients to evaluated the
level of c-reactive protein, in this study, the masking technique
was not cited and the randomization processes was based on the
result of periodontal examination and serum lipid levels and
concluded that periodontal therapy resulted in improved
periodontal health, with significant decrease in C-reactive proteins
and others inflammatory markers.

Publication Bias:

Despite the fact that recent evidence suggests that in most meta-
analyses the application of funnel plot asymmetry tests to detect
publication bias is inappropriate or not meaningful, especially
when few trials are included in the meta-analysis™. We assessed
the presence of publication bias by using the funnel plots. The
funnel plot seems to be symmetrical (figure 4).

o SEMD)
& bokhari sah 2012

& ahmed tawfig 2015
:
:
L[}

0.2+ :
.

m
m
m
o4t o
@ francesco 2006

i
n

064 It
Il
I
i
i

@imaurizio s.tonetti 2007
08T 1
i

1 : MDI
2100 —50 [} 50 100

Figure 4-Funnel plot for estimation of publication bias
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DISCUSSION :

Our meta-analysis finding shows that non-surgical periodontal
therapy (scaling and root planning) has a positive effect in
reducing the serum levels of C-reactive protein with statistically
significant results. Our finding was agree with Freitas et al.'’
(2012), who conducted a systemic review and meta-analysis on the
influence of periodontal therapy on C-reactive protein level and he
showed statistical significant reduction on the level of serum c-
reactive protein as an effect of periodontal therapy. In contrast,
these findings go against those of loanidou, et al.® (2006), who
conducted a systematic review and meta-analysis with the same
objective and did not find statistical significance between
periodontal treatment and serum levels of C-reactive protein,
however, loanidou groups showed that treatment of periodontitis
results in reduction in the level of C-reactive protein. Despite of,
small number of randomized controlled trails that used in our
meta-analysis, this did not seem to have a negative effect with the
statistical significance. Therefore, our finding regarding the
hypothesis that periodontal therapy has a reductive effect on C-
reactive protein levels can be accurate and trusted. Furthermore,
we included in our meta-analysis only the studies with design of
randomized controlled trails that studied the effect of periodontal
treatment on the reduction of level of serum C-reactive protein to
support our result because of epidemiological researchers consider
the well designed Randomized controlled trails as gold standard of
clinical research design for establishing causal relationship.

On the other hand, many of observational epidemiological studies
%13 had linked the periodontitis with increase level of C-reactive
protein, but these studies they do not showed a causative
relationship because of some confounder variables that can not be
controlled due to the study design like smoking, diabetes and
obesity.

In the present meta-analysis, 4 studies met the inclusion criteria
and they all showed decreased in the levels of C-reactive protein
after the periodontal treatment. However, after statistical analysis
of the C-reactive protein values before and after the periodontal
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treatment, three of these studies presented statistically statistical
significant results *****° as shown in (table 1).

Heterogeneity analysis among our studies had shown no statistical
difference and this homogeneity can be explained as the selected
studies have the same study deigns that adhered to the inclusion
criteria which raised our confidence for our result. Moreover,
selection the type of periodontal treatment and the times for
measuring the level of serum C-reactive protein used for analysis
in this study had gave our study further unique characteristics.
Among the studies evaluated, a variety of times were used for
measuring the serum level of C-reactive protein (ranging from 1
day to 6 months), as well as different lengths of periodontal
treatment. For analysis purposes, we always include the values of
serum C-reactive protein that measured at the end of the study,
which range from 2-6 months.

Despite of the statistical significant result among the studies, it
showed that the periodontal treatment used in this analysis that
consist non-surgical scaling and root planning had a positive effect
on reducing the serum levels of C-reactive protein and showed
significant improvements in periodontal parameters. Although, it
can be noted that some variability we cannot control in this
analysis like genetic factors that could affect the result of our
study. Finally, because of fact that the high levels of C-reactive
protein have been associated with coronary artery diseases which
increase the human mortality rates worldwide, further studies with
double blind randomized controlled trails with large sample size
are required to determine whether the treatment of sever
periodontitis could contribute to the prevention of cardiovascular
diseases in adults populations.

CONCLUSION:

Although, Our finding in this meta-analysis has agreement with the
updated evidence that encourage the use of scaling and root
planning as an efficient method of reducing the serum level of C-
reactive protein in patient with chronic periodontitis and improving
the cardiovascular outcome. However, another meta-analysis on
larger number of well-designed Randomized controlled trails
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studies that have high methodological quality with large sample
size is needed to robust our result and help in reducing the risk of
cardiovascular events.
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Abstract

Communication is the means by which managers and other
members of the housing team are linked in order to achieve their
central goal. In housing activities, communication is achieved
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through letters, drawings, symbols, signs, posters and words
through which members of an organization send and receive
information internally and externally to a large extent. Housing
activities rely significantly on the quality of communication and
how information is being transferred between the various
participants of the housing teams and for this reason, method of
communication should not only clarify issues but must also
attempt to bring harmony to the entire work process and foster
cooperation between the organization parties to ensure maximum
contribution from all organization’s members.

Poor communication in the housing industry may result in a
quality of service delivery being below the designed standards and
may also result in buildings that fail to meet the specified
performance requirements. Moreover, ineffective communication
results in cost and schedule overruns, additional reworks and
dispute. The most inhibiting force to organizational effectiveness
is the lack of effective communication.

The organizational culture influences and shapes the behaviour and
the way of interaction of the people in the organizational context,
the design of organizational structure may promote or inhibit
quality of communication.

The approach takes the form of a literature review of published
journals and textbooks, and a postal questionnaire survey with
managers and non-manager personnel in housing organisation of
returned questionnaires were considered to be useful for statistical
analysis.

The paper shows that the organisational culture, organizational
structure, information technology and training programmes are the
main determinant of the quality of communication process in
housing organisations.

The paper pointed out that there is a need to in-depth empirical
study on the Libyan national culture and investigation its impact
on implementing guidance for high quality of communication is
needed for leading to high results of practical utility. A study on
other public sectors could adopt the similar research
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methodologies of this study would also contribute to the body of
knowledge in the communication area.

Keywords: Communication process, Quality of communication,
organisational culture, organisational structure

1. Introduction

The housing organisation to achieve its targets, it should rely on
the effective communications between its different parts to achieve
high quality artefacts. Instructions must be clear, concise,
complete, free of errors, meaningful, relevant, accurate and timely
to those receiving them (Emmitt and Gorse, 2003). Moreover, in
housing organisation participants are concerned with the
information exchange, dealing with drawings, specification, cost
data, programmes, plus other design and management information
required for the successful completion of the housing units.

The paper shows that the organizational culture, the design of
organizational structure, adoption of communication technology
and well defined training programmes have high impact on the
quality of communion process in the organisation outputs.

2. Communication Process

Numerous of authors define communication in different ways
according to their interests. (Fiske, 1990; Tourish and Hargie,
2004b) define the communication as the social interaction through
messages.

“Communication is a basic human activity” and “enables us to
connect with each other” (Pihulyk and Audrey, 2003). Also, (Daft,
1997, P.560) defines Communication as "The process by which
information is exchanged and understood by two or more people,
usually with the intent to motivate or influence behaviour.” (Daft,
1997, P.560).

Communication in organisation is defined as people working
together to achieve individual or collective goals. People can relate
to each other only through some form of communication. The
survival of an organization depends on individuals and groups who
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are able to maintain among themselves effective and continuing
relationships.

Organizational communication establishes a pattern of formal
communication channels to carry information vertically and
horizontally, the organization chart displays these channels as
shown below in the Figure (1).

To ensure efficient and effective accomplishment of objectives,
information has to be exchanged efficiently. Information is passed
upward from employees to supervisors and laterally to adjacent
departments.

I Board of Directors |

v

Managing Director/General Manager

¥ v T v
lMarkvting Mmmgvrl v I Production | I Finance Manager "

< i A "

A E

'I Works Manager I A

U S
. 1 ;
H 1 Forema 0 O
0 oreman N
R Y l A S
‘l I Supervisor I ;
[ v A B
Y l I
L
Work
v orkmen l
[

Figure.1: Organisation Chart
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Instructions relating to the performance of the department and
policies for conducting business are conveyed downward from
supervisors to employees. The organization carries information
from within the department back up to top management.
Management furnishes information about how things are going,
notifies the supervisor of what the problems are, and provides
requests for clarification and help. Supervisors, in turn, keep their
employees informed and render assistance. Supervisors continually
facilitate the process of gaining necessary clarification and
problem solving; both up and down the organization. Also,
supervisors communicate with sources outside the organization,
such as vendors and customers.

According to Francis (1989), organisational communication
commonly has two goals (De Ridder, 2003). The first goal of
organisational communication should be to inform the employees
about their tasks and about the policy and other issues of the
organisation. The second goal is communication with a mean to
create a community within the organisation. Roughly, a distinction
can be made between organisational communication as a mean to
provide information (“communicatio”) and organisational
communication as a mean to create a community spirit
(“communicare”; Francis, 1989; De Ridder, 2003).

The second goal of organisational communication is to create a
community (Francis, 1989; De Ridder, 2003). Organisational
communication can be considered as an important antecedent of
the self-categorisation process, which helps to define the identity
of a group and to create a community spirit, which fits into
organisational requirements (De Ridder, 2003; Postmes et al.,
2001; Meyer, 1997). Creating a community within organisations
has theoretical foundations within social psychological phenomena
as social identity theory (Tajfel, 1978) and its sister self-
categorisation theory (Turner, 1985), often jointly described as the
social identity approach (Postmes et al., 2001).

In an organization for effective communication to take place
employees need to hear and respond to the business. Not only does
the business need to provide information to employees, they need
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to ensure that there is an appropriate context to the information,
that it is relevant and employees can provide feedback (Brandon,
1995).

3. Quality of Communication

Quality of communication which has the characteristics of being
timely, accurate, useful, and complete enhances productivity and
the quality of work (Byrne and LeMay, 2006). Also, Moenaert et
al. (1992) define quality of communication as the perceived
relevance and usefulness of information supplied for the task at
hand. Research by Fisher et al. (1997) suggests that a primary
benefit of improving the quality of communication is that
employees will tend to experience less uncertainty and fewer
misunderstandings.  This has  specific implications for
organisational performance. Quality of communication which has
the characteristics of being timely, accurate, useful, and complete
enhances productivity and the quality of work (Byrne; et.al, 2006).

For instance, the fewer the misunderstandings occurring between
employees, the greater the degree to which decisions are made on
credible information. Moreover, both Menon et al. (1999) and
Maltz and Kohli (1996) argue that the higher the quality of
communication between employees, the more likely employees
will trust each other. (Elliot and Williams, 1995) argue that:

e Formal and informal communication are essential and
necessary for optimal efficiency;

e Communication constrained or restricted by a centralised
hierarchical structure creates inefficiency and leads to staff
conflict and resentment;

e Reciprocal communication at all levels of the organisation is
essential for the optimisation of goal achievement;

e Open internal and external communications should be a stated
organizational goal; and

e The exchange perspective should guide the influence of
communication, power and social norms.

Byrne and LeMay (2006, p. 149), declare that “research has
revealed direct links between high quality communications (e.g.
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timely, accurate, useful, complete), productivity (e.g. quantity and
quality of work, time to get job done), and reduced absenteeism” also,
for instance they affirm, “Quality of information refers to whether
the communication is relevant, accurate, reliable and timely”.

Zaremba (2006, p. 114) lists five foundational communication
criteria: “Timely, clear, accurate, pertinent, and credible”.
Elaborating on the essence of timeliness in organizational
communication, also asserts, “Receivers must get messages at a
time when the information is meaningful. The message is
meaningless if it arrives too late”.

Subsequently stressing the importance of clarity, Zaremba (2006,
p. 114) affirms, “Whatever method used must be one that will
likely result in the message being received clearly”. He explains,
“Face-to-face methods allow for immediate feedback and include
non-verbal cues that improve the chances for a clearly received
message”.

Comparing this to a different mode of communication, Zaremba
explicates, “When we write a document we can write it and rewrite
it before distributing it to make sure we express what we’d like”.
Regarding the third criterion, accuracy, Zaremba rightfully warns
that, although accuracy and clarity are closely linked to each other,
they also represent different requisites. A message can be clear but
not accurate, thus causing a lot of aggravation amongst those that
received and acted upon the incorrect information. As for
pertinence, Zaremba (2006) stresses that the message, in order to
be effective, has to be seen as important by the receiver, otherwise
it might be discarded, treated as an issue of lesser significance, or
perceived as an aggravating manifestation of wasting precious
time. Regarding the last criterion, credibility, Zaremba simply
states, “Messages received must be believed or they will be
discarded” (Zaremba, 2006, p. 115). In extension to this clear
statement, Zaremba affirms that the method of communication
chosen can play an important part in how a message will be
received.
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“Research has revealed direct links between high quality
communications (e.g. timely, accurate, useful, complete),
productivity (e.g. quantity and quality of work, time to get job
done), and reduced absenteeism” Byrne and LeMay (2006, p. 149).
Burton (1977) concluded that effective communication provides
the better role clarity for organization’s success. (Carrie're and
Bourque, 2008) demonstrated that “many organizations have
invested significant financial and human resources toward
developing effective and efficient internal communication systems
to facilitate the communication of relevant and timely information
to employees at all levels of the organization”.

4. Organizational Structure

Mullins (1993) and Mabey et al (2001) describe the structure of an
organization as the pattern of relationships between roles in an
organization and its different parts. They see the purpose of this
structure as serving to allocate work and responsibilities in order to
direct activities and achieve the organisation’s goals. Structure
enables managers to plan, direct, organise and control activities of
the organization.

Furthermore, Robbins (1994) has defined the organizational
structure as “the group of the functions and relationships that
formally determine the functions that each unit ought to complete
and the communication way among each unit”

4.1. Dimensions of Organisational Structure

In 1973, Reimann analysed organisational structures based on the
work produced by the Aston group, proposing a model of three
dimensions which were: centralisation of authority, specialisation
and formalisation, although he subsequently added a fourth
dimension of less importance: the size of the staff.

More studies undertaken by Van den ven (1976), Jackson and
Morgan (1982) and Fredrickson (1984) put forward a model of
three dimensions: formalisation, complexity, and centralisation.
These have been used in much research from the point of view of
the theory contingent. Robbins (1990) has identified three
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dimensions of organisation structure, i.e., Complexity,
Formalisation, and Centralisation.

In this study the researcher adopts the structure dimension model
identified by Paulson S. (1974). (Complexity, Formalisation,
Centralisation and stratification)

4.1.1 Complexity

It refers to internal specialisation in terms of personal skills and
training, and number of specific task (Paulson, 1974). It reflects
the degree of differentiation existing within the organisation. A
variety of jobs and units create more complex organisation
structure. Various research have been made which have proved,
and made a strong relation between, complexity and
communication (Hatch, 1997).

Therefore, the more complex organisations, the more difficult
communication becomes, the more important need for efficient
communication. This due to complexity being directly related to,
various difficulties in the transmission and reception of
information, to distortion in communication and to the loss of
control of information by high management (Galbraith, 1973).

4.1.2 Formalisation

Formalisation refers to the level at which the rules, regulations,
policies and explicit procedures govern organisational activities.
Indicators of an organisational’s formalisation are the written
policies, job descriptions, procedures manuals, information
systems for management, technical systems and official lists of
rules and regulations (Miller and Droge, 1986).

Formalisation tends to reduce as a whole the workers’ discretion at
their work activities, while increasing the sense of control over
employees. This condition finally provokes a feeling a feeling of
impersonality within organisations, as well as a lake of flexibility
and spontaneity (Zaltman, 1979). The more rules and regulations
are used to govern organisational behaviour.
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Therefore, formalisation reduces the workers’ discretion at their
workplace. It tends to be inflexible, more difficult communication
becomes, since members communication are restrict by formal
rules and regulations. However, formalisation eases follow-up
process and insures accountability and performance assessment;
furthermore provide legislation evidence in case of

4.1.3 Centralisation

Centralisation refers to the extent to which authority and decision
making is concentrated at the top (Saiyaddain, 2006). In a
centralised organisation, final decisions are made exclusively by
managers of the highest level, resulting in the tendency to
minimise the participation of those employees of an inferior
category. A high level of centralisation, appear to restrict channels
of communication, inhibit an individual’s capacity to generate idea
and sharing information and expertise with other. In de-centralised
organisations, decisions are made by the individuals closest to the
situation and problems, meaning that these organisations trust in
the ability of most of their employees in decision making.

Researches of centralisation show that, the encouragement of
communication, participation and satisfaction tend to be reflected
in decentralisation organisations, while coordination and control
become more awkward (Grinyer and Ardekani, 1980).

However, decentralised organisations may be more effective and
adaptive because decentralisation shortens communication
channels, allows for flexibility and responsiveness. In contrast,
decentralisation may make it difficult to avoid chaos,
inconsistency, and duplicate efforts, especially within large,
complex organisations (Alder, 1999).

Therefore, organisational structure is the main determinant of
communication flow in formal communication channels.
McLaughlin (1994) views organisational structures as creating
official channels for information to pass. Importantly there is
acknowledgement by McLaughlin (1994) of the existence of an
informal network created due to organisational dynamics. The
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informal mechanism oils the machine structure so to speak to get
the job done. A by-product from the organisational structure is the
development of informal relationships which are a powerful
mechanism and an essential part of organisational effectiveness.
Robins and Coulter (1996) also acknowledges organisational
structures establish relationships among individuals, groups and
departments. Greenberg and Baron (1995) make the point that
these connections between various clusters can be represented in
the form of a diagram known as an organisational chart.

414 Stratification

The concept of organizational stratification, developed by Hage
(1965) from the work of Barnard (1946), refers to the twin
concerns of distribution of rewards within an organizational
structure, and the upward mobility chances of an individual in that
structure.

The conceptualization is concerned with the relative distribution of
formal status among functional groups within the larger work
group or organization, as well as the pattern of communication
between and among these groups. Thus, in this conceptualization,
the greater the status differential between the highest and lowest
functional groups, the greater the stratification. With regard to
communication, communication patterns in highly stratified
organizations are seen primarily to be top-down (in the form of
directives), and where there is upward communication, it is more
likely to be unreliable (e.g., reflecting the formal requirements of
the system, and/or conforming to the perceived wishes of the party
to whom the communication is addressed).

In a stratified system the quality of communications will be
inferior to that in a less stratified (more egalitarian) system. This
means that information passed upward will tend to reflect the
wishes of the person(s) to whom the information is passed (staff
tend to become 'yes' men), and will be therefore less accurate;
information downward on the other hand will tend to be resented
and less likely to be accepted by subordinates. Information
received by superiors will not allow.
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Stratification is defined in terms of both structure and process.
From the perspective of structure, Weber's view is that purposive-
rational "legitimations of domination” underlie employee
acceptance of status differences in organizations. However, from
the perspective of process, Weber notes that "in reality, obedience
is determined by highly robust motives of fear and hope - fear of
the revenge of the power-holder, hope for reward in this world"
(Gerth and Mills, 1946, pp.78-79). Thus, while the structure of
status differences may be accepted as legitimate and fair, it also
provides incentive and initiative for the worker to attain a higher
status, since as Weber points out; bureaucracy provides an
"opportunity of a career that is not dependent upon mere accident
and arbitrariness.” Status attainment, according to Weber, thus
appears to be contingent upon performing satisfactorily according
to standards, but also pleasing the superior (in reality).

Research has suggested the latter results in pathologies of
communication, wherein quality and quantity of information is
affected by the desire of subordinates to create a favorable
impression (impression management). For instance, Read (1962)
showed that upwardly mobile individuals willfully withheld
critical information from superiors who held power over their
advancement. The importance of process, particularly process
involving information in organizations, has been emphasized by
Hage (1965) drawing on works of Barnard (1964), Blau and Scott
(1962), and of course Weber himself. Research evidence abounds
regarding the problems of communication in stratified systems
(Cohen, 1958; Felts, 1992; Webber, 1970; Deshpande and Kohli,
1989).

Therefore, organizational structure has a direct impact on the
communication flow within an organization, when either the
communication or organizational structure is out of place; it will
weaken and apply pressure to the other.

5- Organizational culture

Historically, there are numberless definitions about organizational
culture, which is defined in many different ways in the literature.
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Perhaps the most commonly known definition is “the way we do
things around here” (Lundy & Cowling, 1996). Organizational
culture is manifested in the typical characteristics of the
organization, in other words, organizational culture should be
regarded as the right way in which things are done or problems
should be understood in the organization. It is widely accepted that
organisational culture is defined as the deeply rooted values and
beliefs that are shared by personnel in an organisation.

Hofstede (1980) divided culture into four layers (or four main
elements): symbols, heroes, rituals and values as. Far researching
at the four layers is critical for organizational managers, because it
can affect business or operation at different degree and in different
ways. An onion diagram model of organizational culture
developed by Hofstede et al (1997) is presented in Figure (2).

Symbols

Heroes

Rituals

Figure 2: Onion Diagram, Source: Hofstede (1997), P9.

As can be seen, values form the core of culture, which are the
deepest level of culture, values are intimately connected with
moral and ethical codes (Brown, 1988), and determine what people
think ought to be done, and identify ‘likes’ and ‘dislikes’ for both
employers and employees. Rituals are collective activities which
are considered socially essential, and heroes are persons who
possess characteristics which are highly prized and are often the
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“winners” or those who get on in an organization. Ogbonna (1992)
stated that organisational cultures are the outcomes of “the
interweaving of an individual into a community and the collective
programming of the mind that distinguishes members, it is the
values, norms, beliefs and customs that an individual holds in
common with other members of a social unit or Group”.

Generally, organization culture is the “set theory” of important
values, beliefs, and understandings that members share in
common, culture provides better (or the best) ways of thinking,
feeling and reacting that could help managers to make decision and
arrange activities of organisation.

Table.1: Cultural variables that influence information sharing (Egbu
et al

2002) .
S/No

Cultural Variables

1 | Attitude of senior management to open discussion with
employees

Extent to which creativity and dynamism is encouraged

General level of commitment amongst the workforce

2
3
4 | The conducive nature of the immediate working environment
5

Level of importance the organisation places on employee’s

results

6 Degree to which teamwork, participation and consensus is
encouraged

7 Degree to which risk taking and experimentation is
encouraged

8 Level of importance on measurable goals and targets

9 Level of formality inherent in work accomplishment within
the organisation

230 Copyright © ISTJ 2017 i gine qaball (5 gia
2017 4l 5 o olall 40 oal) Alaall



International Science and gty p ghatl it 530 g

Volume 11 s et ek e T e
Technology Journal

¥ >
A g sl Al A August 2017 o2 I ST /&

A successful organisation should have strong cultures that can
attract, hold, and reward people for performing roles and achieving
goals, whereas strong cultures are usually characterized by
dedication and co-operation in the service of common values.

Egbu et al (2002) identify the major cultural variables that
influence employees information sharing as presented in Table.1.
Managers can use these cultural variables for improving quality of
communication by creating new forms of organising that
associated with the style about empowerment by providing the
right infrastructure for communication exchange.

6- Methodology

This study adopted the opinion research methodology, which is a
combination of literature review and postal questionnaire survey.
The managers and non-manager personnel were identified from the
directory of the case study. The population size was 216 people as
shown in Table 3, where 38 people was rejected from the sample
list and were considered as non-useful informants, the number of
suitable questionnaires were 118 (66% response rate) which was
considered the sample as shown in Table 2.

Therefore according to Collis and Hussey (2003), the researcher
adopts the whole members of the organisation as a representative
sample of the population.

Table 2: Summary of the collected questionnaires

No. of administrated questionnaires 216
No. of incomplete questionnaire 3
No. of unsuitable informants 35
No. of suitable questionnaires 118
Response Rate 66%
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7- Descriptive Analysis

The respondent positions are shown in Figure 3 and their
experiences are shown in Figure 4. The respondents experience is
not less than five years which validate the collected data. However,
the respondents were asked to rate the impact of organizational
variables on the dimensions of quality of communication
(usefulness, accuracy, timeliness). The respondents were instructed
to complete the questionnaire based on the housing communication
practices.

However 118 complete questionnaires were returned and
considered to be wuseful for statistical analysis. A three
questionnaires were rejected because they was not complete and
considered not satisfy the study as shown in Table.2.

Respondents’ positions

M Senior
Managers

m Middle
Managers
Junior
Managers

M Juniors

Figure 3. Distribution of respondents’ positions
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%2___Respondents' experience

W 0-5years

m 5-10years

Figure 4. Distribution respondents’ experience

8- Multivariate Analysis

In this study the quality of communication was measured by
asking the respondents to indicate the extent to which the
organisational variables (structure and culture) impact on the
dimensions of quality of communication (usefulness, accuracy,
timeliness).

Data analysis was first carried out using descriptive statistics,
looking at the frequency of the variables in the demographics data
section of the questionnaire by means of pie charts. Reliability
analyses using the Cronbach’s alpha as well as univariate analysis
were carried out. Multivariate analyses such as Factor analysis
(FA) and multiple logistic regressions were also carried out. All
the previously mentioned analyses were performed with the
statistical package SPSS.

Box plots graphs have been used to show the distribution of the
scores defined by the Likert scale. The Likert scale was calculated
as the sum of the three scores within each item of the questionnaire
(accuracy, timeliness and usefulness), they vary from 3 to 12,
where 3 being the least impact and 12 the highest impact.

Figure 5, shows a difference in the median score between items
relating to “organisational structure” which vary from 5
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(Complexity) to 9 (Stratification). The median score is displayed
as a line within the boxes.

The higher the score, the more impact it has on the quality of
communication. The less variation in response is observed in the
“formalization” item where the interquartile difference between
the 3" and the 1% quartiles) range is 2. “Centralisation” and
“stratification” share the same amount of variation with an
interquartile range of 5. The closest median score is between
“centralisation” (6) and “formalization” (7).

| . _ i

N [ 1

[ centralisation [ Formalisation
[ stratification | Complexity

Figure 5: Boxplots of the Likert scores of structure variables

Figure 6, displays the box plots for the impact of culture variables
on the quality of communication. The median scores are all above
8 showing that cultural issue within the organisation has an
important impact on the quality of communication. “Adequate
access” and “open door” shows the highest median score and
consequently are seen as having major impact on the quality of
communication by the respondents

234 Copyright © ISTJ 2017 i gine qaball (5 gia
2017 4l 5 o olall 40 oal) Alaall



International Science and gty p ghatl it 530 g

Volume 11 s
Technology Journal

¥ >
A g sl Al A August 2017 o2 I ST /&

Imtmrnstiemal Rebrmrs mad Torlemaligs demraal

12
!

- —

T

10

| — positive recognition | Encouraging creativity
["""1 Emphasis on result reflective feedback
[["""1 Adequate access [ Empowerment

Open door Teamwork

Figure 6: Boxplots of the Likert scores of culture variables

However, it can be observed that some outliers for the “open door”
and “team work” item with values at the lowest scale.

Figure 7 shows a high value for the median score in relation with
the impact of training and information technology on the quality of
communication. Availability of information communication
technology and infrastructure has a high impact on quality of
communication median score (10). Also, the training programmes
has a high impact on quality of communication median score (9).

In order to confirm that the questionnaire which is produced is
reliable to answer all research questions, a reliability analysis was
carried out. The reliability of the questionnaire was done to check
whether there is consistency in the measuring of the items
(variables). A measuring tool for this purpose was the Cronbach's
alpha, which can be interpreted as the percent of variance the
observed scale would explain when compared to all possible other
scales measuring the same object and using the same number of
items. A scale is simply the sum of the individual item scores.
The cut-off criterion for this measure is 0.70, as agreed by most
researchers.
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Figure 7: Boxplots of the Likert scores of training and information
technology variables

The run of the Cronbach’s alpha on the 46 items of the
questionnaire was with a value of 0.99 which is satisfactory by
reference to the cut-off criterion. It should be noted that a high
value for Cronbach’s alpha indicates good internal consistency of
the items in the scale; because the subjects of the samples are
homogeneous group working in the same environment. It does not
mean that the scale is one-dimensional. Factor analysis is a method
to determine the dimensionality of the scale.

Table 3 shows the Cronbach’s alpha coefficients for the four
subsets. It can seen that all the subsets have an alpha over 0.9
which meaning that there is an internal consistency and therefore
the likert scale used above is valid.
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Table 3: Cronbach’s alpha Reliability
Statistics

Cronbach's Alpha No. of Items

0.99 46

Conclusion

The results of literature review and results of this study reveal that

housing organizations face the dilemma of ineffective

communication process which results in organisation dysfunctions,
employees’ dissatisfaction, low morale, building reworks, time and
cost overruns.

Data analysis has shown that:

. Organizational structure variables (centralization, complexity,
stratification, formalization) have high impact on dimensions
of quality of communication (usefulness, accuracy,
timeliness).

«  Organizational culture variables (motivation, recognition,
blame culture, teamwork building) have high impact on
dimensions of quality of communication.

. Availability of information communication technology and
training programs have high impact on the dimensions of
quality of communication.

The needs of housing organization are reflected on building quality
of communication process by adopting low formalized,
decentralized and low complex structures, and implementing
constructive culture in the organization by adopting new
information technologies and introducing well defined training
programmes.
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Abstract

Reversible watermarking for digital images has become an
interesting research area as the distortion introduced by
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watermarking is completely removed after extracting the hidden
data from the cover image. One of the most important technique
used for reversible image watermarking is Prediction Error
Expansion technique (PEE). In this paper, a comparison between
different prediction-based reversible watermarking techniques is
conducted to evaluate their performance in terms of embedding
capacity and imperceptibility. In addition, the solution of overflow
and underflow provided in each technique is studied.

1. Introduction

Digital image watermarking is a technique used to embed
encoded information into digital images, so that the information
becomes imperceptible and can be extracted or detected later by
authorized parties. This technique has been applied to various
applications such as authentication, ownership protection,
annotation, and secret communication[1-2]. Traditional
watermarking methods cause permanent distortion in the cover
image. However, for some applications, such as military, remote
sensing or medical images, any distortion caused by embedding
the watermark may lead to misinterpreting digital content.
Therefore, reversible watermarking is introduced[3-4].

Reversible watermarking methods are also referred to as
invertible or lossless data hiding schemes.  This type of
watermarking was originally established to be employed in
situations where the authenticity of a digital image should be
approved and the original content is definitively required at the
receiver side[5]. The main characteristic of reversible
watermarking is that an exact copy of the original image could be
restored perfectly if the authentication of the watermarked image is
verified[6].
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Recently, reversible watermarking has become the focus of
much research, leading to many techniques being improved.
Currently, there are two main types of reversible watermarking
methods, which are difference expansion-based and histogram
shifting-based methods. Moreover, the prediction-based methods,
which are an extension of the difference expansion based method
and the histogram-shifting based method, has been extensively
discussed. In this paper, some of the recent proposed PEE-based
methods are presented. The images “Lena”, “Jet” and “Mandrill”,
shown in Figure 1, are selected to compare the embedding capacity
and the visual quality of those methods. The selected images have
different statistics. Specifically, Mandrill includes large texture, in
Jet, a big uniform areas exists, and Lena bonds uniform areas with
texture.

Fig. 1. Test images set: (a) Lena, (b) baboon, (c) and Jet.
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2. Prediction-Error Expansion

In  recent years, the prediction-based reversible
watermarking method, which combines the advantages of the DE
technique and histogram shifting technique, has been extensively
studied. The advantage of the PEE technique is that it significantly
improves the number of pixels that can be expanded for data
hiding in one embedding pass. The other advantage over DE is that
a predictor generates feature elements that are often smaller in
magnitude than the feature elements generated by a difference
operator[7-8].

The PEE-based mechanism was firstly improved by Thodi
and Rodriguez[7]. The technique of PEE-based data embedding
can be explained as follows. First, image pixels are predicted to
construct the prediction-error histogram which is a Laplacian-like
distribution centred on zero. Next a capacity-parameter T is
defined based on the required capacity in order to obtain the inner
region [-T, T) and outer region (-0, -T)U[T, ). Finally, the
prediction-error of each pixel of the inner region is expanded to
hold 1 bit of the data, and the prediction-error of the pixels of the
outer region is shifted to eliminate ambiguity. After embedding the
data, the ranges of the inner region and the outer region become [-
2T, 2T) and (-oo, -2T)U[2T, o), respectively. In summary, PEE is
able to embed a large amount of data by exploiting the histogram
of prediction errors, and it controls the degradation by concurrently
utilizing histogram shifting and expansion embedding[9-10].
Figure 2 demonstrates the prediction-error histograms of the Lena
image before and after the embedding.
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Fig. 2. Prediction-error histograms of the Lena image, (left)
before and (right) after PEE embedding[9].

3. Related works

Recently, Chen et al. introduced a reversible watermarking
technique based on a HS and image prediction technique[11]. This
method uses the multi-prediction scheme and asymmetric-
histogram shifting technique, which raises the height of the peak
point while decreases the number of shifted pixels. Further, a
complementary embedding strategy using dual prediction errors,
maximum and minimum error histograms, is presented in which
the pixels shift in the opposite direction and some of the altered
pixels are recovered to their original values during the following
embedding. Thus, the proposed method provides good
imperceptibility of the marked image. Taking the image “Jet”,
“Lena” and “Mandrill” as examples, the PSNR of “Jet” using this
method is around 52 dB at 0.3 bpp, while the PSNR of “Lena” is
about 51 dB at 0.17 bpp, and the PSNR of “Mandrill” is
approximately 51.5dB at 0.06 bpp. For the over/underflow
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problem in this method, the image is scanned and once a pixel
valued “1” or “254” is encountered it is assigned a “0” in the
location map L; if a pixel valued “0” (or “255”) is encountered, its
value is modified to “1” (or “254”) and assigned a “1” in L.

In 2013, a high-fidelity reversible data hiding scheme was
proposed by Li et al. for reversible data hiding[12]. This scheme is
based on the prediction-error expansion (PEE) technique and a
prediction strategy called pixel-value-ordering (PVO). During the
embedding process of this scheme, the cover image is partitioned
into non-overlapping equal-sized blocks. Then the maximum and
minimum values of each block are predicted by other pixels of the
block according to their pixel value orders. Using a PVO-based
predictor, data embedding is applied in a block-wise manner by
applying PEE. The combination of PVO and PEE has a benefit in
minimizing the number of shifted pixels in expansion embedding,
and hence it can improve the distortion in the marked image. To
prevent over/underflow a compressed block location map is
embedded in the image. When the scheme is tested on image
“Lena”, the maximum embedding capacity obtained is only 0.122
bpp with PSNR of 51dB. For image “Jet”, the PSNR achieved is
around 53 dB at 0.144 bpp. In addition, for “Mandrill” image the
maximum capacity achieved is 0.0495 at 51.8 dB

Leung et al. [13] proposed two lossless data hiding
techniques based on the techniques presented in [14] and [15],
respectively. According to the number of embedding bits, the
enhanced Hong et al. technique is used to embed the secret data in
first-layer and the improved Luo et al. technique is then used for
the subsequent layers, i.e., if the size of the bit stream to be
embedded exceeds the limits of the pure hiding capacity of the first
technique, the second technique is used to embed the rest of the
data. By implementing these schemes, a high perceptual quality of
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watermarked image with an enhanced embedding capacity is
achieved. The embedding capacity for image “Lena” is 0.5577 bpp
with a PSNR of 40.21dB, while the capacity of image “Airplane”
is 0.5654 bpp and the PSNR is 40.15 dB.

Another adjustable prediction-based reversible data hiding
scheme was proposed by Lee and Chen in [16]. The scheme
exploits the alteration of prediction-errors to enhance the
embedding capacity and increase image quality. The embedding
capacity can be adjusted depending on a pre-determined threshold
T, where a lower T leads to a higher perceptual quality, while a
higher T yields a higher hiding capacity. In this scheme no location
map is needed for the extraction process, and thus the
computational complexity of the embedding or extracting
processes can be decreased. With small overhead information of
the histogram shrinkage technique, the over/underflow issue is
solved. The PSNR values of images “Lena” ,“F16” and “Mandrill”
are 37.15 dB , 35.32 dB and 30 dB respectively with a maximum
embedding rate of 0.99 bpp for the first two images and 0.71 for
the latter .

Another  prediction-error  expansion technique was
introduced by Qin et al [17]. Each pixel of the host image, except
the first row and the first column, is predicted by its top, left and
top left neighbouring pixels in the raster-scanning order. Whether
the current pixel is embeddable is determined based on the
prediction error and the pre-defined threshold. Histogram
shrinkage is used to embed secret bits without causing the
underflow and overflow issues emerge. The experimental results
prove that the scheme has a high hiding capacity and good
imperceptibility of the marked image. For instance, the PSNR of
image “Lena” is 34.29 dB at 0.97 bpp, whereas the PSNR of image
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“Airplane” is 33.36 dB at 0.95 bpp. Moreover the hiding capacity
of image “Mandrill” is 0.65 at 30 dB.

Ou and colleagues proposed a reversible data hiding
scheme based on a partial differential equation (PDE) [8]. Unlike
the traditional predictors in previous PEE techniques, the PDE
predictor uses the mean of the four nearest neighbouring pixels to
the current pixel as an initial prediction, and then the prediction is
iteratively updated until the value being steady to obtain a more
accurate value. This technique utilizes the spatial correlation of
pixels by considering the gradient of the local context, and gives
priority to the evolution of direction with a small magnitude of
gradient. An improved two-pass testing scheme is used for the
location map to prevent the overflow/underflow problem. Since
the PDE predictor is able to exploit image redundancy, this
technique offers better visual quality for embedding the same
amount of data. The results of experiments show that the hiding
capacity of image “Lena”, image “Jet”, and image “Mandrill” are
about 0.98, 0.97 and 0.6 bpp with a PSNR of 34.5, 35 and 30.8 dB,
respectively.

In the scheme of Ou et al., a reversible watermarking based
on an optional prediction-error histogram modification is presented
to enhance the hiding capacity at a high watermarked image
quality [18]. The threshold is used to adjust the produced
prediction error histogram and take pixel compensations into
account during the multiple layer embedding. The experiments
show that this method has better performance on smooth images
than textured images. For example, the embedding rates of “Lena”
and “Airplane” images are 1.2bpp and 1.3bpp, respectively, while
the PSNR value is about 31dB, while the embedding rate recorded
for “Mandrill” image is 0.54 at PSNR value of 31.5. This method
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gives also higher improvement of PSNR at high hiding capacity
(after multiple layer embedding) than for low hiding capacity.

In [19], a reversible watermarking method was introduced
by exploiting the histogram of prediction errors for data hiding.
For a given number of histogram pairs, all combinations of the
four possible modes are specified to select the best performance.
Moreover, the location map is hidden into the watermarked image
to avoid the possible overflow/underflow problem. With this
method, high embedding capacity has been achieved for different
test images. For instance, the values of embedding capacity of
“Lena”, “F16” and “Mandrill” images are about 1.046bpp, 1.5bpp
and 0.5 whereas the PSNR values are 33.5dB, 30dB and 31 dB,
respectively.

A reversible watermarking technique based on adaptive
prediction-error expansion (PEE) embedding, and pixel selection
was presented by Li et al. [9]. Two strategies are used in this
technique. First is an adaptive embedding strategy which embeds
data uniformly. The image is divided into two parts, namely flat
regions in which two bits are embedded, and rough regions in
which one bit is embedded according to the local complexity. This
will avoid expanding pixels with a large prediction error, which
decreases the embedding distortion, and enhances the hiding
capacity in a single embedding pass. The other strategy is a pixel
selection strategy. In this strategy, smooth pixels are selected for
embedding and rough pixels are left unchanged. This scheme
records the locations of pixels that may lead to overflow instead of
compressing the location map. This is done in order to avoid the
cause of overflow. This method provides a very high hiding
capacity in a single embedding pass with low image distortion,
e.g., 1.4 bpp with almost 31 dB, for image “Lena”, 1.6 bpp with
approximately 32 dB, for the “Airplane” image, and 0.8 pp at 30
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dB of PSNR. However, this method is computationally complex
because it determines the optimal adaptive-embedding threshold
iteratively.

Dragoi and Coltuc proposed a local prediction based
reversible watermarking scheme by computing a least square
predictor for each pixel on a square block centered on the pixel[4].
The same predictor is recovered at extraction phase, which reduces
the amount of additional information. Four prediction contexts,
namely the rhombus context, MED, GAP and SGAP predictors,
are used to analyse this scheme. The under/overflow is solved by
using flag bits. The results obtained show that the local prediction
based schemes clearly outperform their global least square and
fixed prediction based counterparts. Among the four local
prediction schemes analyzed, the one based on the rhombus
context provides the best results. The embedding rate of “Lena”,
“Mandrill” and “F16” images are 0.9, 0.6 and 1 bpp, where the
visual quality are 37.11, 31.58 and 36, respectively.

Gao and colleagues introduced an improvement method
based on the prediction-error expansion (PE) to reduce the
distortion caused by embedding the watermark[3]. This method
used the extreme learning machine (ELM) with good
generalization capability to improve the prediction accuracy for
image pixel value during the embedding phase. The location map
for the over/underflow pixels is compressed by arithmetic
encoding (AE). The experiments conducted on median edge
detector(MED) predictor and gradient-adjusted predictor(GAP)
show that The maximum pure hiding rates of different images are
not the same, such that those of “Lena”, “Jet”, and “Mandrill” are
0.953, 0.954, and 0.645, respectively, and the corresponding PSNR
values are 35.5, 35.8, and 30, respectively.
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4. Conclusion and discussion

In conclusion, many prediction-based reversible data
hiding methods have been proposed. Some of the recent methods
are analysed and compared in terms of the maximum embedding
rate and the watermarked image quality. As shown in Table 1, all
the studied methods have better performance on smooth images,
such as “Lena” and “Jet”, than textured ‘“Mandrill” image.

In addition, the scheme [9] significantly obtains a superior
embedding rate for all test images with an acceptable visual
quality. Moreover, the schemes [18] and [19] offer good
performance in terms of embedding capacity and visual quality

Table 1: Comparison of reversible PEE-based methods
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The other criteria that is used for comparison is the solution
to the overflow and underflow occurrence during the embedding of
the payload. The overflow and underflow issue takes place when
the watermark embedding procedure causes the pixels at the
boundaries to overstep those boundaries. An underflow will take
place if the gray scale value of a boundary pixel, which is close to
zero, becomes a negative value after watermarking. Similarly, an
overflow problem will arise if the gray scale value of a boundary
pixel, which is close to the maximum gray, exceeds the maximum
value of the pixel after watermarking.

Most of the schemes have limitations on the embedding
capacity because of the location map that has to be embedded with
the watermark inside the image. The location map is used to record
pixels that are not embeddable as it may lead to the
overflow/underflow problem. Some of the schemes attempt to
reduce the size of the location map by losslessly compressing it
[13, 18-19], or by using a block-based embedding technique [12].
The scheme [9] record the over/underflow location coordinates and
embed them in the cover image instead of the location map. In
[20], another method to eliminate the location map is proposed.
This method is called histogram shrinkage and is used by [11, 16-
17].

254 Copyright © ISTJ 2017 i gine qaball (5 gia
2017 4l 5 o olall 40 oal) Alaall




International Science and
Technology Journal

Volume 11 sl Wi i i Ted

Imtmrnstiemal Rebrmrs mad Torlemaligs demraal

¥ >
A g sl Al A August 2017 o2 I ST /\(\

Refrences

Lim, E.Y.S., 11 - Data Security and Protection for Medical
Images, in Biomedical Information Technology, F. David
Dagan, Editor. 2008, Academic Press: Burlington. p. 249-
257.

Zhao, Z., et al., Reversible data hiding based on multilevel
histogram modification and sequential recovery. AEU
International Journal of Electronics andCommunications,
2011. 65(10): p. 814-826.

Gao, G., C. Zhou, and Z. Cui, Reversible Watermarking
Using Prediction-Error Expansion and Extreme Learning
Machine. Mathematical Problems in Engineering, 2015.
2015: p. 12.

Dragoi, I.C. and D. Coltuc, Local-Prediction-Based
Difference Expansion Reversible Watermarking. IEEE
Transactions on Image Processing, 2014. 23(4): p. 1779-
1790.

Yu, F., et al., Three-Dimensional Model Analysis and
Processing. 1st Edition ed. 2010: Springer.

Kundu, M.K. and S. Das, Lossless ROl Medical Image
Watermarking Technique with Enhanced Security and High
Payload Embedding, in Proceedings of the 2010 20th
International Conference on Pattern Recognition. 2010,
IEEE Computer Society. p. 1457-1460.

Thodi, D.M. and J.J. Rodriguez, Expansion Embedding
Techniques for Reversible Watermarking. Image
Processing, IEEE Transactions on, 2007. 16(3): p. 721-730.
Ou, B., et al.,, Reversible data hiding based on PDE
predictor. Journal of Systems and Software, 2013. 86(10):
p. 2700-2709.

255

Copyright © ISTJ 2017 s ging qaball 3 5in
2017 4l 5 o olall 40 oal) Alaall



International Science and
Technology Journal

Volume 11 sl Wi i i Ted

Imtmrnstiemal Rebrmrs mad Torlemaligs demraal

¥ >
A g sl Al A August 2017 o2 I ST /\(\

10.

11.

12.

13.

14.

15.

16.

17.

Li, X.,, B. Yang, and T. Zeng, Efficient reversible
watermarking based on adaptive prediction-error
expansion and pixel selection. IEEE Trans Image Process,
2011.

Lee, C.-F., H.-L. Chen, and H.-K. Tso, Embedding
capacity raising in reversible data hiding based on
prediction of difference expansion. Journal of Systems and
Software, 2010. 83(10): p. 1864-1872.

Chen, X., et al., Reversible watermarking method based on
asymmetric-histogram shifting of prediction errors. Journal
of Systems and Software, 2013. 86(10): p. 2620-2626.

Li, X., et al., High-fidelity reversible data hiding scheme
based on pixel-value-ordering and prediction-error
expansion. Signal Processing, 2013. 93(1): p. 198-205.
Leung, H.Y., et al., Adaptive reversible data hiding based
on block median preservation and modification of
prediction errors. Journal of Systems and Software, 2013.
86(8): p. 2204-2219.

Hong, W., T.-S. Chen, and C.-W. Shiu, Reversible data
hiding for high quality images using modification of
prediction errors. Journal of Systems and Software, 20009.
82(11): p. 1833-1842.

Luo, Y. Reversible image water marking based on
prediction-error expansion and compensation. 2011.

Lee, C.-F. and H.-L. Chen, Adjustable prediction-based
reversible data hiding. Digital Signal Processing, 2012.
22(6): p. 941-953.

Qin, C.,, C.-C. Chang, and L.-T. Liao, An adaptive
prediction-error expansion oriented reversible information
hiding scheme. Pattern Recognition Letters, 2012. 33(16):
p. 2166-2172.

256

Copyright © ISTJ 2017 s ging qaball 3 5in
2017 4l 5 o olall 40 oal) Alaall



International Science and
Technology Journal

Volume 171 i Al y g plal il jalt Aol

Imtmrnstiemal Rebrmrs mad Torlemaligs demraal

N >
A,5Eal) g a glall A gal) Alaal) August 2017 o] I S T-J A

18.

19.

20.

Ou, B., Y. Zhao, and R. Ni, Reversible watermarking using
optional  prediction error histogram  modification.
Neurocomputing, 2012. 93(0): p. 67-76.

Wu, H.-T. and J. Huang, Reversible image watermarking
on prediction errors by efficient histogram modification.
Signal Processing, 2012. 92(12): p. 3000-30009.

Li, Y.-C., C.-M. Yeh, and C.-C. Chang, Data hiding based
on the similarity between neighboring pixels with
reversibility. Digital Signal Processing, 2010. 20(4): p.
1116-1128.

257

Copyright © ISTJ 2017 s ging qaball 3 5in
2017 4l 5 o olall 40 oal) Alaall



International Science and gty p ghatl it 530 g

Volume 11 s
Technology Journal

N >
A,5Eal) g a glall A gal) Alaal) August 2017 o] I S T-J A

Imtmrnstiemal Rebrmrs mad Torlemaligs demraal

Study of Static Performance of Composite Cylinder,
using Finite Element Software

Jalal Alaraby’ & Dr. Khalid Alrbaey?

1- Higher Institute of Science and Technology- Surman
Email:- jalalnajil973@gmail.com
2- Higher Institute of Science and Technology- Surman
Email:- moga_kh2001@ yahoo.com

(Submitted 2 July, 2017 & Accepted 3 Aug, 2017)

gl

e W Zaaall deliall Jlae 4 (55€ duaal il A5l dlgall Coasial
e
alayll QLYY 50l e Ao giadl @lied) ity z ) & Gadl 1 3

G Ailaie Aladll 0sS o) b e aalad 5l il sale aa
Lzl

O e g Al ASLew Ao Jaicall il e Capill Al Cangs

DLV ehal 25 (Wle5l Aahiae ) Auldis daslany Ll Aalise cilada s2e

235l V) eVl Aabaially LKl (alil) ol il S e

258 Copyright © ISTJ 2017 i gine qaball (5 gia
2017 4l 5 o olall 40 oal) Alaall



International Science and iy p gl L A

Volume 11 s et ek e T e
Technology Journal

¥ >
A g sl Al A August 2017 o2 I ST /\(\

Finite Element ) jm ald jigben aladnnl ) )Sal) haall sy
.(software ANSYS

gl dpn AL Gladall Jad 8 cadlal il Al cayedal dus
Gl (3 Agapally il ald AlhY) o) el uld) wihd
b oe Dl S (907 6 /= 6/90 /90/- 6/ 6 /90) )
-zl

Abstract:

Composite Material becomes very important for many
applications in modern industry. In composite materials the strength,
corrosion resistance and lightness of the structure are considered to
be as an important goal. In this paper, manufacturing of glass fiber
reinforcement polyester resin was made. The lamina is assumed to
be very identical and equivalent mechanical properties through the
part models. The mechanical properties of layer are known by the
initial failure of layer, which predicted by applying an appropriate
test. Failure types are dependent on the loading sequence
mechanism and model geometry. Many studies have been
completed to determine the failure behaver, and the results showed
that the most of failure are on the base of stress applied. This study
aims to define the effect of thickness ratio with respect to failure
pressure of four six and eight layers angle-ply laminate cylinder by
using Finite Element software ANSYS. The variation of failure
pressure with different of fiber angles revealed that the eight layers
laminate (90/ 0 /- /90 /90/- 6/ 6 /90) have grate failure pressure than
4 and 6 layered cylinder.

Key words:- Failure Analysis, Composite cylinder, Fiber angle.
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1- Introduction.

The modern industry composite material becomes very important
for many applications due to its mechanical and physical properties.
Numerous studies have been completed to analysis the failure
properties, Tomonori and co-authors studies the influence of inner
pressure on failure modes and the impulse load capacity at
penetration. The results of these studies revealed that the failure
modes of samples are deferent different and the burst failure due to
high inner pressure [1].

In contrast, Silva and co-authors conducted study to analysis a new
generation of composite pressure vessels, for large scale market
applications. They found that the vessels contain on a thermoplastic
liner wrapped with a filament winding glass fiber reinforced
polymer matrix structure. Some prototypes were made in order to be
samples of pressure vessel for testing. The results showed that the
simulation (FEM) was more accurate from experimental results [2].

Moreover, Teng and co-authors have studied the Behavior of FRP-
jacketed circular steel tubes and cylindrical Shells under axial
compression. Their results indicate that the FRP jacketing is very
promising technique for the retrofit and strengthening of circular
hollow steel tubes. On the other hand, finite element results for
FRP-jacketed thin cylindrical shells shows that FRP jacketing is also
an effective strengthening method for shells failing, under combined
axial compression and internal pressure [3].

Elghazouli and co-authors have completed a simulation on plastic
cylinders (glass-reinforced) under axial compression. The results
show that the buckling behavior is presented on the lamina of
cylinder. They concluded that relative influence of laminate
orientation and thickness variations on the buckling strength was
obvious[4].

Furthermore, Ahmadian and co-authors found that static analyses
on laminated hollow cylinders subjected to various classes of
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loadings and boundary conditions, using 6-node cylindrical super
element. The results evident that the comparison conventional finite
element with exact solution method. The element can predict the
structural behavior of laminated cylinders in complex loading and
boundary conditions in an efficient manner [5].

Analysis studies have been completed by Akcay and co-authors on
rotating composite cylinder shells. Each sample treated as separate
thin layer of homogeneous and orthotropic material under the
interracial stresses as surface loading. The studies revealed that the
radial stress was determined in terms of circumferential stress
through the equilibrium condition, and an average condition through
the thickness of the thin layer was obtained [6].

Moreover, another project has been completed by Narayana and
co-authors on design and analysis of filament wound composite
pressure vessel with integrated end domes. These researchers found
that Material characterizations of FRP of carbon T300/Epoxy for
various configurations were determined using filament winding and
matched die moulid technique. Results also showed that the
mechanical and physical properties obtained are used in the design
of the composite shell and it can be utilized to understand the
characterization pressure vessels filament with integrated end domes
[7].

Numerical analysis study of laminated composite cylinders under
non-axisymmetric loading has been completed by Starbuck and co-
author who found that the final shape of a composite cylinder is
axisymmetric but in many cases the applied loads are non-
axisymmetric. The obtained results showed that the parametric
design trade studies can be easily and quickly computed using this
closed-form solution and more rigorous analytical tools are required
for an accurate stress analysis [8].

Gerson and co-authors conducted study on micro structural
analysis in asymmetric and un-balanced composite cylinders
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damaged by internal pressure. They found that the samples tested in
a total of five cylinders, were warped by internal pressure of 15
MPa. Optical scanning microscope presented how the failures
occurred by matrix failures as transversal cracks [9]. Another study
conducted an experiment was completed by Ribeiro and co-authors
in order to determine the behavior of frailer filament of pressure
vessel (composed of T-800 graphite epoxy). The findings of this
study indicate that progressive failure was performed by
implementing the criteria of property degradation model (A
degenerated finite shell element for analysis) [10].

A combination of micromechanical and cohesive finite element
modeling approach to predict the failure of a FRP composite under
Mode-1 and Mode-Il loading conditions have been analyzed by
Ren and co-authors. A digital microscope was used to detention the
nonlinear material response. A calibration was realized based on
precise geometry, while verification of crack growth was completed
for crack profile geometries[11].

Moreover, Pecknold and co-authors investigated a mixed mode
fracture failure criterion was proposed for thick section composites.
They integrated approach of thick laminated composites. The
material model consists of two modules: (1) a sub laminate model
that enforces equilibrium of tractions between lamina, and delivers
3D homogenized stresses and strains and material tangent
stiffness’s, (2) a micro-model of a unidirectional lamina, containing
the basic 3D constitutive information for fiber and matrix
constituents. This integrated approach provides the information
required for evaluating the damage and failure conditions at the
micro structural level [12].

In addition, Volety and co-authors in their study have developed
new models of Fiber Reinforced Polymer (FRP) confined concrete
columns. A 3-D finite element model of FRP confined concrete
column was developed using ANSYS. Based on the FEA results, a
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test data base was developed taking into account all the possible
ranges of the design parameters which affect the confined concrete
strength[13]. Moreover, Christos and co-authors investigated
structural performance of fiber reinforced composite pressure
vessels. They have employed an integrated computer code for the
simulation initiation of damage, and propagation failer growth under
pressure. Three different layers are reflected to investigate the
impact of fiber orientation on load capability and durability. Each
layer is independently inspected by gradual pressurization[14].

Furthermore, Scott and co-authors found that in modern building
structure is the major problem due its with stands cyclic loading
during earthquake. The most solution to protect these building is to
enhancing the columns using (fiber-reinforced plastic) (FRP)
composites. This study has been completed to find out the failure
mods of FRP during an earthquake. The results showed that the FRP
composites can potentially improve the shear strength, toughness,
flexural strength and ductility of RC columns [15].

Finally, it can be concluded that the previous studies revealed that
the simulation of glass-reinforced plastic cylinders under axial
compression was presented by authors [1] to [4]. Also the analysis
of pressure vessels using finite element were proposed by Authors
[5] to [7]. On the other hand, creation and developing finite element
technique were investigated in order to analysis the failure of
pressurized (FRP) cylinder under crosswise loading achieved by
authors [8] and [9]. Empirical study of micro mechanical analytical
modeling, failure pressure, based structural of thick laminated
composite cylinders was offered by authors [10] to [15]. The worth
of these findings was based on the failure analysis of FRP composite
cylinders which have been not been totally considered. Thus, there
IS a scope to investigate FRP composite cylinders at varying
parameter of angle-ply (0) laminates and analysis.
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2 -Failure Analysis

Failure analysis or mechanical properties analysis is a tool used to
determine the strength of laminated composite material, containing
varying parameter of angle orientations, under complex loading
conditions utilizing strength data. In composite material there are
number of failures criteria phenomenon deducted. These failures
criteria can be important for damage analysis which usually
compatible with a finite element formulation. In general, the failure
criteria can be categorized in two different types: independent and
interactive (or quadratic polynomial) criteria. An independent
criterion, such as maximum stress or maximum strain, is simple to
apply for determination of failure and it’s a significant to
demonstrate the mode of failure, but it neglects the influence of
stress interactions. In this case, these types of criteria are relatively
conservative. An interactive criterion, such as Tsai-Wu, Tsai-Hill,
and Hoffmann includes stress interactions during the failure
mechanism and predicts first-ply failure but in such case some
efforts are required to determine parameters. Generally, interactive
thearies based on curve fitting, like the Tsai-Wu theory, are better at
predicting failure of a single lamina. All comparisons experimental
were completed with limited available data in two dimensional
forms. On the other hand, comprehensive evaluations of failure
theories were obtained in three dimensional.

2.1- Theory of Maximum Stress.

The maximum stress theory states that failure will occur during
the load stress component reaches the magnitude of corresponding
strength of metal direction axes. Tues the maxima stress can be
transformed alone the principle of metal axes. Thus, the failure is
defined by Maximum Stress Failure Criteria = Maximum of (o1/F4,
02/F2, 03/F3, T4/F4, ‘L'5/F5, TG/FG)

Where F1 = Fyrwhen 61 > 0 (or) — Fic when 61 <0
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F, = For whenoy >0 (OI’) —Fc wheno, <0

F; = F3r wheno3z >0 (OI’) —F3c whenoz <0
61, 62, 63 = Normal stress components along the principle material
directions
74, 15, 16 = Shear stress components along the principle material
directions
Fit, Fic, Fo1, Fac, Fat, F3c = Limiting tensile and compressive
strengths along the principle material directions.
F4, Fs, Fe = Limiting shear strength along the principle material
directions.

2.2- Tsai — Wu Failure Theory.

A Tsai-Wu failure theory is the most common theory for failure
analysis and distinguishes between the tensile and compressive
strengths. The theory states that the failure is based on the total
strain energy. Tsai-Wu assumes the expression.

2 2 2 2 2 2
fio1 + fa00t faost fi1617+ 0"+ 33637+ faats™+ fost1"+ feeTe +
211,616, +2f36,631+2f136163 = 1

Where: fl = 1/F1T - llFlc, fz = 1/F2T - 1/F2(;, f3 = 1/F3T -
1/Fsc,

fi1 = U/(Fir Fic), f2o = U(For Fac), oz = U(Fsr
Fac),

f44 = 1/F42, f55 = 1/F52, fee = 1/F62,

fio = - Yo (fuufn) #  foz = - % (Fofss) #,  fi3 = - ¥ (Fafss)
v

61, 62, 63 = Normal stress components along the principle material
directions.
T4, Ts, Te = Shear stress components along the principle material
directions.
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Fit, Fic, For, Foc, Fat, Fac = leltlng tensile and compressive
Strengths along the principle material directions.

Fa4, Fs, F¢ = Limiting shear strength along the principle material
directions.

3 - Problem Modeling.

The present study deals with the failure analysis of the thick FRP
composite cylinder. The main aim is to predict the failure pressure
of open ended composite cylinder, which is subjected to internal
pressure load.

3.1- Geometric Modeling
The geometry of model details are fallowing:
Diameter of the cylinder = 100 mm,
Thickness of the cylinder = Dia. of cylinder/S
Where (S) is the diameter to thickness ratio.
(S) values vary from 5 to 100.

Fig (1) composite cylinder with four layers.
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3.2 Finite Element Modeling

A model of composite cylinder with four layers of laminate
structure mesh was generated using SOLID 191 and ANSYS
software for analysis. The elements of four volumes corresponding
to SOLID 191 is a 20node second order brick element having three
degrees of freedom at each node and is suitable to incorporate
orthotropic material properties. The final model is generated in
ANSYS software with different angle of laminate and having
stacking sequence of (6/ -0 / -0 / 0), Where 0 is fiber angle. The
mesh of model is enhancement tell the raids stress closely with the
applied pressure.
3.3 Boundary conditions and Loads

A degree of freedom considered at the top of model surface and
internal pressure 1MPa was employed inner of cylinder surface as
showing in (Fig.2)

3.4- Stacking Sequence

The sequence sticking was considered four/six/eight layered of
cylinder.
1. Four layered cylinder (6/ -6 / -0 / 0).
2. Six layered cylinder (90 / 6/ -0 / -6 / 6/ 90).
3. Eight layered cylinder (90/ 0 /- 6/90 /90/- 6/ 6 /90).
Where (0) is fiber angle varied (0° to 90°) with an increment of
15°.
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Fig(2) FE model with boundary conditions.

3.5- Material properties

The following details of the most material properties were used.
Orthotropic material (Carbon epoxy)

El =147 Gpa, E2 =10.3 Gpa, E3 =10.3 GPa
vi2 =0.27, v23 = (.54, v13 =10.27
G12 =7 Gpa, G23 = 3.7 Gpa, G13=7 GPa
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3.6- Validity of Present Analysis

The model of finite element was validated by computing radial
stress and circumferential stresses at the inner and outer surfaces of
an isotropic cylinder.
Table (1) demonstrates the results validity of radial stress and
circumferential stresses of model.

Layer >Stress Theoretical Ansys Yo Error
No (Mpa) ‘Mpa)

Radial Stress -1.000 -1.015 1.500
L Circumferential 5.050 5.219 3.343

Stress

Radial Stress 0.690 -0.684 1.839
2 Circumferential 1.740 1.743 1.058

Stress

Radial Stress 0.425 -0.421 1.006
3 Circumferential 1.475 1.478 ).055

Stress

Radial Stress 0.197 -0.194 1.727
4 Circumferential 1.247 1.251 ).074

Stress

4- Discussion of the Results
The results of this stuy were discussed according to the following
points:
e Comparison of failure pressures for Symmetric with Anti
Symmetric sequence with different fiber angle, for four layers of
composite cylinder.

o Effect of Hoop layers on failure pressure of composite cylinders.
Variation of Failure Pressure with respect to fiber angles according
to Maximum Stress criteria for both Symmetric and Anti Symmetric
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Stacking Sequence is shown in fig.3. It is observed that there is a
variation in terms of failure pressure conducted with angles, for both
symmetric and anti-symmetric stacking sequence. Failure pressure
increases rapidly from fiber angle 60 onwards in both symmetric
and Anti symmetric Stacking sequence. The adjusted R? is 0.80, on
both trend line, meaning that there exists an impact of other factors,
which needs to be overcome, which equals 20%. These factors may
be related to the model design or layers contamination sticking.

300 -~ em@mm Symmetric
250
300 - =—@— Antisymmetric
2
g}SO
5 «—> JIEN
00 Symmetric
5 / R? = 6785
=50 .
& — G]T)
4 ti tri
0 / T T T T T Y RZ ~ S.ésymme ric
’ °15 °30 ‘45 °60 °75 ‘90
-50
Fiber Angle

Fig (3) Variation of Failure Pressure with respect to Fiber Angle
according to Maximum Stress criteria.

Fig (4) shows that the failure is increase conducted with fiber angle,
also it can be seen that there is clear variation of failure pressure
takes place between fiber angles 45° to 75°, in both symmetric and
antisymmetric stacking sequence.
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Fig (4) Variation of Failure Pressure with Fiber angles according to Tsai
Wau criteria.

Maximum stress criteria
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Fig.(5) Failure Pressure with Fiber angles according to Maximum stress
for 4, 6 and 8 layered cylinder.
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Figure (5) demonstrates all angles of 8 layered cylinders have
higher failure pressure values than 4 and 6 layered cylinders. For
example, at angle 0, failure pressure for 4 layered cylinders is about
36.2 M Pa, whereas for 8 layered cylinders about 219.13 M Pa. due
to hoop layer for the same thickness. Thus, it can be mentioned that
the eight layers demonstrated high strength more than the other
layers.

Tsai Wu

()
S
§ 200
o e=@=14 Layered
‘:; 150 i Cylinder
E 100 : - —I—6 Layered
L eressirssieseiess - -

50 : 8 Layered

R Cylinder
O ....... T T T

0 *15 °30 ‘45 °60 75 ‘90
faiber Angle

Fig (6) Failure Pressure with Fiber angles according to Inverse Tsai Wu
criteria for 4, 6 and 8 layered cylinder.

The above fig demonstrates high failure pressure values for all
angles of 8 layers rather than 4 and 6 layers.. For all the angles 8
layers have higher failure pressure values than 4 and 6 layers. For
instance, at fiber angle (0), the value of failure pressure for 8 layers
is 219.27M Pa, whereas for 4 and 6 layers are less than. Strength of
cylinder can be obtained on the same layers thickens by using hoop
layers technic.
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5- Conclusion

This study demonstrates Analysis of FRP composite cylinder. The
laminates of cylinder consists of four-layered angle-ply and six
layered laminate covered by hoop layers on top and bottom of four
angle-ply layers and also an eight layered laminate. The effects of
different angle criteria on the failure pressure showed different types
of criteria like Maximum stress and Tsai Wu. Moreover, the results
revealed that the failure pressure for four layer laminates cylinder
showed almost equal for all fiber angles. Therefore, it can be
concluded that there is no effect of symmetry in stacking sequence.
For all fiber stacking sequence of eight layers laminate (90/ 6 /- 6/90
/90/- 6/ 6 /90) have grate failure pressure than 4 and 6 layered
cylinder. For instance, the failure pressure criteria for four layered
cylinder at angle (0) is about 36.2 M Pa, whereas for 6 and 8
layered cylinder are about (110.1 and ,219 M Pa) respectively, by
introducing hoop layers. Thus, it can be concluded that there is high
improvement of layers cylinder strength by introducing hoop layers.
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Numerical Simulation of Crude Oil Spill
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Abstract

Recent discovery and expansion activities of Libyan
offshore oil fields will inevitably increase the risk of oil spill as a
result of exploration, drilling production and transportation of
crude oil. To minimize the environmental impact of these activities
on aquatic environment, and coastal areas a sound oil spill
contingency planning is usually prepared. Generally this plan is
based on a well-defined mathematical model to predict the fate of
spilled oil and to take into account physical, chemical and
biological process accompanied the movement and sometimes
disappearance of the oil. These processes depend on the oil
properties, hydrodynamics, meteorological and environmental
conditions. They also include advection, turbulent diffusion;
surface spreading, evaporation, dissolution, emulsification,
hydrolysis, photo-oxidation, biodegradation and particulation

A software computer program based on one dimensional
mathematical model has been written to address most of the
anticipated changes. The results of the simulation for 10,000
bbl/day of El- Bouricrude oil agree with the existing commercial
software.

Introduction

Pollution by oil spills of the marine environments, and
particularly of coastal waters and adjacent shoreline areas, has
received growing attention, over the past few decades, as a
consequence of a number of serious accidents involving the release
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of large amounts of oil in sea waters [1]. A major oil spill can
contaminate the sea, and nearby shorelines, and cause long-term
damage to the marine ecosystem as a result of oil toxicity. To
combat this damage, an oil spill contingency plans are usually
prepared. An important component of these plans is the use of
mathematical models for tracking the spilled oil motion and
forecasting its short- and long- term fate, The transport and fate of
spilled oil in water surface are governed by physical, chemical, and
biological processes that depend on the oil properties,
hydrodynamics, meteorological and environmental conditions.
These processes include advection, turbulent diffusion, surface
spreading, evaporation, dissolution, emulsification, hydrolysis,
photo-oxidation,  biodegradation and  particulation  [5],
environmental conditions and oil types and properties like specific
gravity, pour point, viscosity, dissolved gas, boiling point, flash
point, surface tension, solubility and aromatic content play an
important part of the contingency plan and the oil spill model[9].
Therefore, environmental consequences of the combating
techniques application have to be carefully calculated before actual
usage. In the majority cases, a mathematical model is the only
available tool for a rapid computation of the spill oil fate, and for
simulation of the cleanup operation.

The objectives of this paper are to develop a one-
dimensional multiphase mathematical model of EI- Bouri crude
oil, to simulate the amount of crude oil disappeared from an oil
spill floating on the sea surface from spreading, evaporation,
dissolution, dispersion, emulsification, sedimentation, and to find
the remaining oil concentration on/ in the sea water. All of these
processes are time dependent and are calculated by the developed
model using finite difference method. The result is also compared
with the result obtained from the available software under two
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different environmental conditions such as temperature and wind
velocity in order to find the best short and long term prediction
under the prevailing local conditions.

Mathematical model

The multiphase oil spill model employs modern approaches
of environmental computational hydraulics to simulate the oil
dynamics in the aquatic environment using the following
governing equations [3]

e Water surface Concentration (One dimension Advection-
diffusion term)

The following partial differential equation is a one-
dimensional unsteady state equation that used to evaluate the
oil concentration on the water surface at different time.

oC 02C oC

) _
o X2 Xk (1)
I.C C=0 for X>0 ,t=0
oC
B.C —=0 " for =L
OX
C=C, for x=0

e \Water Column Concentration

The following partial differential equation is a one-dimensional
unsteady state equation that used to evaluate the oil concentration
in the water column at different time.
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Different model are available in the literature [4,7,8,9] that
take into account some of the following aspects i the spreading of
the slick, loss by evaporation, dissolution, dispersion,
emulsification, biodegradation and sedimentation. Some of these
models are purely empirical intensive computational and some are
based on three dimensional and require high- order numerical
approximation of the governing equations. The results of these
models exemplify their capabilities but also the difficulties that can
be encountered in its validation.

The mathematical model used in this study is easy to use and quite
versatile in accepting various types of oils of known chemical
composition and weather conditions including temperature and
wind variation as input parameters.

Result and discussion

Using finite difference method to solve equations (1) and
(2) it was possible to track the fate of spill oil under consideration
10,000 bbl of crude oil with the characteristics given in Table (1),
and prevailing local condition at summer and winter empirical
equations model are used to calculate the loss of oil due to
evaporation and dissolution considering the effects of slick area,
wind velocity, temperature and oil properties.

The oil spill process have been described and estimated
guantitatively by the mathematical model compared with available
ADIOS software and other empirical equations to account for
spreading of the oil on the surface, evaporation, dissolution,
dispersion, emulsification and remaining oil.

279 Copyright © ISTJ 2017 i gine qaball (5 gia
2017 4l 5 o olall 40 oal) Alaall



International Science and Volume 11 s a.,zr-,::mj',mqiﬂ
Technology Journal f— —

ALY g  gladl A0 gal) Alnal) August 2017 oubaes| IST-_'

Table(1) El- Bouri crude oil characteristics

Specific gravity, 60/60 °F. 0.913
Asphaltenes % wit. 5.58
Characterization factor, K. 11.70
Pour point°C. 15
Wax content % 10
Kinematic viscocity, (cst) @20 °C. 1104

Table(2) Envireonmental conditions

Air temprtature

Minimum, °C. 5
Maximum, °C. 37
Average sea water temprtatu re
Minimum, °C. 15
Maximum, °C. 26

Wind condition

Maximum velocity,km/hr 45

Direction N-NW
Wave condition
Maximum wave, m 16.5
Period, sec 12.7
Sea hydrological condition
Salinity, NaCl 35.340
Density, kg/m3 1.025

Oil properties (density, viscosity and water content) are
rapidly transformed by these processes. The transformation of
floating oil properties are computed by means of automated data

inquiry for oil spill software.
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Figures (1) — (3) show the spreading area, radius and
thickness of crude oil slick (Fay, Lehr) as determined by the model
and empirical models. The rate of evaporation increase with
increase in temperature (15 to 26 °C) and decrease with velocity
(10, 20 and 30 km/hr) as determined by the model, software and
empirical equation (Mackay).The significant of wind velocity on
the dispersion rates of crude oil is illustrated in Figure (4) at 15°C
and 10 km/hr. The rate of remaining oil decrease as wind velocity
increase and temperature. Figure (5) illustrate the of wind velocity,
temperature of the oil at 10km/hr and 15°C as determined by the
model, software and empirical equations (Viz and Mackay).

—o—Lehr —&—M.0.5.M
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~
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g
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20000 /.//./
10000
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Fig (1) Area of oil slick at (V= 10,000 barrels, U=10 km/hr)
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Fig (2) Radius of oil slick at (V= 10,000 barrels, U=10 km/hr)
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Fig (4) Evaporation rate (%) of EL Bouri crude oil
At (V=10,000 barrels, T=15°C, and U=10 km/hr)
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Figure (6), show the advection- diffusion oil concentration as
computed by the model. The results obtained by the multi-phase
model agree with the software, however, a sharp deviation is
observed in most cases with the result obtained by the empirical
equations

0.6

)

Concentration (gmoll/m3)
o o
N w

N\
\f\w ¢
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Time (day)

o©
[EEY

o

Fig. (6) Advection- diffusion concentration.

The conclusion:

Using a simplified one dimensional multiphase model, it is
possible to make a reasonable estimation of rate of spill oil at a
given time under the prevailing conditions. Although the accuracy
of all predictions cannot be verified without data form actual spill
or controlled spill. However, some predicted results are
sufficiently accurate for practical prediction purposes.

The multiphase model can be used to simulate in situ oil
spill in order to assist pollution combat tasks, so it is an important
too in any oil spill contingency plan. In according to the
characteristic of El-Bouri crude oil, about 30 % of the oil is
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evaporated in the first 5 days at 15°C and about 35 % at 26°C, and
only 2 % will be dispersed.

Nomenclature:

C : Oil spill concentration.

D : Oil slick spreading diffusion functions.
Ux :Fluid velocity in x direction.

R : Oil kinetic terms.

g :Acceleration due to gravity.

o : Buoyant/ settling velocities of oil.
p : Density of water.

po : Density of oil.

Mw : Viscosity of water.

t  :Time (sec).
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