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Abstract- In this study, as identified above, the identification of the critical factors afterwards how
the management and prevention of possible risks in the design phase of the construction project
are investigated, rather than the problems and shortcomings encountered in this phase of the
project. Successful completion of this research will help us identify hazardous items in the design
phase of construction projects, and what steps should be taken to eliminate or minimize these
risks.
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Assessment of Risk Management at the Design
Stage of Construction Projects in Afghanistan

Mohammad Alem Wardak * & Engineer Madiha Salangyar °

Absiract- In this study, as identified above, the identification of
the critical factors afterwards how the management and
prevention of possible risks in the design phase of the
construction project are investigated, rather than the problems
and shortcomings encountered in this phase of the project.
Successful completion of this research will help us identify
hazardous items in the design phase of construction projects,
and what steps should be taken to eliminate or minimize these
risks.

Keywords:  risk,  construction,
afghanistan, risk control, riskology.

risk  management,

[. INTRODUCTION

he importance of this issue is heightened when the
TAfghan government has prepared long-term plans

for the development of approximately one million
affordable housing units with appropriate living
standards. Due to the findings of the Ministry of Urban
Development and Independent Bureau of Local
Authorities, Kabul Municipality and UN Habitat
Research, Afghanistan's urban population has been
increasing from 20% to 24% due to urban migration in
the past two years. In the absence of housing, about 1.5
million have been observed over the years. Kabulas the
largest center of internal migration represents 10%
annual growth over the past decade, also, sources
indicate that 78% of citizens seeking housing are in
critical condition, according to the above report, housing
problems are one of the most serious social issues in
Afghanistan, especially in Kabul. So it is imperative that
you pay close attention to this issue and develop
comprehensive plans for addressing and resolving this
issue and manage it properly. In Afghanistan, risk
management will be one of the steps that will help to
make these programs a reality. Given the importance of
this issue, it requires a comprehensive research to
identify the sources of risk and how to manage it
realistically, the questions of this research are divided
into two types of open and closed questions. These two
types of questions are considered as questionnaire and
interview form. The questions addressed in the
questionnaires are quantitative and closed-ended
questions that were scored by the participants. Points

Author a. Post-Graduate Student, St Petersburg State University of
Architecture and Civil Engineering Lecturer, Kabul Polytechnic
University. e-mail: alem.wardak.kpu@gmail.com

Author o: e-mail: salangyarmadiha@gmail.com

are given, that is, by choosing 1 of 5 options, From 1 to
5, respectively, from 5 to 1 enormous.

a) Research Goals in Brief

Identifying the sources of risk

Get comprehensive solutions

Prevent similar occurrences in future projects
Accelerate the design phase of future construction
projects

b) When is Risk Analysis needed?
Risk assessment is useful in many situations.

For example:

1. When planning a project, to help predict and
neutralize potential problems.

2. When you are deciding to go with a project.

3. When you plan to increase the level of safety and
potential risk management in your workplace.

4. Be prepared for events such as equipment and
technology failure, theft, employee illness, or natural
disasters.

c) How to use Risk Analysis?
To apply the risk analysis, follow these steps:

1. Identify threats

1:1 the first stage of risk analysis is to identify existing
and occurring risks. Risks that may be encountered.

1:2 Prepare a list briefly to check that there is a threat or
not?

1:3 what are some issues that may harm you?

1:4 Ask people who have different views

2. Risk Assessment

2:1 once you have identified the threats, it is necessary
to calculate the probability of the two cases: Threats and
their impact. One solution is this: Find the accurate
estimate of the probability of occurrence of event, and
then multiply this value to the expense of occurrence of
the event and doing it right, this will give you a risk value.
2.2 Value of risk = probability of occurrence x cost of
occurrence.

As a simple example: Imagine you have
identified the risk that rent accommodation to
substantially increase: You think that there is 80%
chance of this happening next year, because your
landlord has recently increased rentals for other
businesses. If this happens, next year your business will
cost extra $ 500,000.

© 2023 Global Journals
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So the value of the risk of increased rent equals:
0.8 (probability of occurrence) x 500000 (fee happen)
= 400000 (Risk value).

3. How to manage risk

3:1 once you have identified the value of the risk you are
facing; you can look for a way to manage it. (Mehta
Arjmand, 1396).

4. Divide the risk

4:1 You can also divide the risk with people, Groups,
Organizations or other third parties as a result of the
possible risks.

For example: When you cover your office building or
company property list with insurance of the third party,
or when you partner with another organization at the
beginning of product development, you have shared the
risk with them (Mehta arjmand, 1396).

5. Accept risk

5:1 Your last choice is risk acceptance. This is usually
the best option for situations where risk cannot be
avoided or mitigated, When the potential risk loss is less
than the cost of insurance to prevent risk, or when the
potential benefit is at the risk of accepting the risk.

6. Risk control

6:1 if you have chosen a risk-taking solution, there are
ways to reduce the impact. Past experiences are

effective ways to reduce risk. Experienced managers do
risky things in smaller and more manageable
dimensions. You can use the results of previous tests to
identify the location of the risk and take preventive action
before performing large-scale work.

Research Methods: We are trying to clarify the facts and
find ways to bring us closer to the goal. The research
method of this article is divided into two sections.

1. Questionnaire
2. Interview

The two sections are divided into 5 departments
and projects with 60 expert participants. Participants in
the two sections of the questionnaire and interview
presented their opinions separately. The data were
analyzed using SPSS software. Choosing this app to get
right and accurate statistics and numbers is intended to
make the results work and useful.

1. Questionnaire: The questions
questionnaires are as follows.

1. Which of the following is the main cause of the crisis
(risk) in the design phase of construction projects?

raised in the

Table 1

Value

pd
o

Very Very

Medium | Much
low much

Low

Number

1 2 3 4 5

Lack of unit management in the project

lack of coordination of the project team

Lack of cooperation from related departments or presidency

Lack of work ethics (managerial)

Internal competition (Negative competition)

in the project)

Lack of transformation management (inability to lead new ways

Appointing non-technical people in charge

The planning team imbalance in knowledge

© [N O |O|dlwNdf—

and weaknesses

Management weaknesses in not recognizing project strengths

Appointment of people with low knowledge level

Change and renewal of plan

Lack of planning and communication in the project

Lack of office facilities to carry out project work

Sophisticated design and detail (Details) inadequate about it

Delay in drawing and issuing drawings

Lack of risk management in projects

Conflict in project priorities

Poorly organized office project

Involvement in many projects at the same time

O Y [ G Y Y B PITY Y P P
QOO (N[OOI —|O

Vandalism, disruption and unforeseen side effects

N
=

design

Lack of attention to cultural issues and social norms in building

N
N

and planning

Inadequate design and plan information for accurate estimation

© 2023 Global Journals
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The lack of a specific timeline for the regular development of
design

24

Poor control of the design flow and its development

2. Which of the following is the most critical factor in the risk-taking phase of project design?

Table 2
No. Value Yo | Low | Medium | Much
Number 1 2 3 4 5
1 Waste of time
2 Monetary inflation
3 | Therising prices of materials (market risk)
4 | Exchange rate fluctuations
5 Delays in project
6 | Canceled project
7 Poor management's perception of the country and lack of
confidence from donors in the future
8 Failure by donors to read interior design processes
9 | The emergence of the deteriorating security situation
10 | Political changes

Interview: The questions in the interview section are
as follows:

What causes the design process in construction
projects to be compromised?

What suggestions do you propose to prevent or
minimize the crisis during the design phase of
construction projects?

How to manage the crisis in the design phase of
construction projects?

The main research issues are as follows:

What causes the design process in construction
projects to be compromised? These two divisions are
made up of a total of 60 special partners.

This analysis was performed using Statistical
Package for Social Science (SPSS) software. Variable
statistics using SPSS software are distributed in the
following table and chart.

1. Lack of Unit Management in Projects
2. The lack of coordination of the project team

Table 3
Lack of unit management in the project Lack of
unit management in the project
Frequ Valid |Cumulative
Percent
ency Percent| Percent
Low 1 43 43 43
Medium| 3 13.0 13.0 17.4
Valid Much 8 34.8 34.8 522
Vey | 41 | 478 | 478 100.0
much
Total 23 100.0 100.0

Table 4
The lack of coordination of the project team
Frequ Valid | Cumulative
Percent
ency Percent Percent
Very low| 1 4.3 4.3 4.3
Low 4 17.4 17.4 21.7
Medium| 3 13.0 13.0 34.8
Valid| Much 7 30.4 30.4 65.2
Vey | g | 348 34.8 100.0
much
Total 23 100.0 100.0
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Table 5 Table 6
Lack of Work Ethics (Managerial) Internal Competition (Competition Negative)
Frequ Valid  |Cumulative Frequ o Valid | Cumulative
ercent
ency Percent Percent | Percent ency Percent | Percent
Very low | 2 8.7 8.7 8.7 Very low| 2 8.7 8.7 8.7
Lo 7 304 304 391 Low 5 21.7 21.7 30.4
o Faedm | 8 | 348 et 39 vai] Mich | > | 804 | soe | 339
Valid | Much | 4 17.4 17.4 91.3 Very : ' '
r:W/Srcyh 5 87 8.7 100.0 much | 6 26.1 26.1 100.0
Total o3 1000 100.0 Total 23 100.0 100.0

It is also considered for each factor of the table, which totals 24 tables, then check the validity of the
questionnaire was using Cronbach's alpha coefficient.

In this formula (k) the number of questions, and (a2) is the variance of each question. The Cronbach's alpha
coefficient is used to measure the one-dimensionality of attitudes, judgments, and other items that are not easy to
measure.

K

k 42

)

(1

g’

)

I : Case Processing Summa
Internal Reliability Cronbach§ alpha 9 rz
coefficient N %
Excellent a=0.9 Cases Valid 23 | 100.0
Good 0.9>a>0.8 Excluded® 0 .0
acceptable 0.8>a=0.7 Total 23 | 100.0
Questioned 0.7>a0=>06 a. List wise deletion based on all
Poor 06>a=>05 ariables in the procedure.
unacceptable 0.5> a
Scale Mean if |Scale Variance iff Corrected ltem- ﬁr(;]r;bi?ﬁzrsn
Item Deleted | Iltem Deleted |(Total Correlation P
Deleted

Lack of unit management in 81.00 503 545 042 904
the project
Thq lack of coordination of the 8152 201 625 695 893
project team
Lack of cooperation from
related departments or 82.09 198.901 745 .890
projects
PRIl 82.39 204.613 622 893
(managerial)
7] @emaCiion 81.83 198.877 652 892
(competition Negative)
Lack of transformation
management (inability to lead 81.09 204174 .654 893
new ways in the project)
Appomt]ng non-technical 81.04 212 771 499 898
people in charge
IThe scheme imbalance in 8196 510.316 432 898
knowledge
Management weaknesses in
not recognizing project 81.26 201.929 692 892
strengths and weaknesses
Appointment of people with 8165 206.874 537 895
low knowledge level
Change and renewal of plan 82.04 199.862 589 894
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Lack of planning and

land its development

S ' 81.39 210.794 515 .896
communication in the project
Lack Of. office facilities to carry 8213 211,846 385 899
out project work
Sophisticated design and
detail (Details) inadequate 81.78 207.178 573 .895
about it
Delay in drawing and issuing 8157 216.075 276 901
drawings
Laclk of risk management in 8183 014,787 241 903
projects
Conflict in project priorities 81.83 203.332 678 892
Poorly organized office project 81.61 204.704 495 .896
Involvement in many projects 82 50 210.715 316 901
at the same time
Vandalism, dysruphon and 8174 208,747 545 895
unforeseen side effects
Lack of attention to cultural
issues and social norms in 82.13 206.573 478 .897
building design
Inadequate design and plan
information for accurate 81.70 200.676 .661 892
lestimation and planning
IThe lack of a specific timeline
for the regular development of 81.35 213.964 339 899
design
Poor control of the design flow 8157 216.530 367 899

[I. CONCLUSION

Considering the statistics of the risk among the

24 risk identified by the researcher in the design phase

of

construction  projects and  distributed to

questionnaires specialists in related fields, there are 6
types of high risk that are listed below:

Lack of unit management in the project

Lack of transformation management (inability to
lead new talents in the project)

Appointing non-technical people at the helm
Management weaknesses in not recognizing project
strengths and weaknesses

Office of thick organization

Organizing team’s lack of coordination

Important Factors from the Interview:

Lack of unified management and planning

Lack of assessment of possible risks

Lack of detailed study of lands and topography of
the area

Failure to examine religious, cultural and climatic
conditions of the country

Lack of economic planning in projects
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Finite Element Model for Prediction of Highway
Pavement Deformation

Arinze, Emmanuel Emeka *, Agunwamba, Jonah Chukwuemeka ° & Ezeokpube, Gregory Chukwuemeka °

Abstract- The determination of stresses developed in a
pavement constitutes a basic prerequisite and is achieved
mainly by implementation of various methods which is
dependent on the number of distinct pavement layers. The
need to predict the deformation of highway pavement with a
precision that will aid optimal design cannot be oversized.
Boussinesq's work was foundational for the development of all
subsequent elasticity theories, but Boussinesq assumed one
layer of uniform subgrade material. In this research, a
mechanistic elastic model for obtaining deformation in road
pavement was derived using Finite Element Method (FEM).
This model was found to be an improvement on the
Boussinesg model owing to the closeness of its result to that
obtained from Plaxis software. In addition to this, it has the
capability of handling deformation in both flexible and rigid
pavement utilizing the dimensional similarities between unit
weight and modulus of subgrade reaction of soil. A MATLAB
program was also written for easy computation using the new
model.

Keywords: pavement deformation; finite element model;
boussinesq’s model; MATLAB program.

[. INTRODUCTION

a) Causes of Pavement Deformation
Pavement

eformation of highway pavement can be

D occasioned by weak soils [1-2], frost action [3-4],

expansive soils [5], Unbound aggregate material

[6], seasonal drying and wetting [7]. Deformation can

also result from thermal stresses [8], differential

subgrade settlement [10], and aggregate morphology
[11-12].

b) Methods of Analysis of Highway Pavement

Boussinesg’'s work was foundational for the
development of all subsequent elasticity theories.
Boussinesq'’s theory assumed one layer of uniform and
homogenous subgrade material. According to [13], the
stresses applied to an elastic homogenous and
isotropic material extended to infinity at both directions,
(horizontal and vertical) and the stress developed at any
depth, z, below the surface of the pavement under the
influence of a point load in Figure 1 can be calculated
thus:

in  Highway
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Vertical stress,

3 z3
o, = 7w M
After the pioneering work of Boussinesq,
different methods of analysis have been used in
obtaining stresses and the accompanying deformation
in highway pavement. Behera (2013) [14] used linear
elastic theory in analyzing the deformation behaviour of
fly ash composite material in the subbase of surface
coal mine haul road. Uzan (2004) [15] applied the
mechanistic framework in determining the permanent
deformation of flexible pavement. Du and Dai (2006)
[16] utilized the dynamic stability evaluation index in
analyzing permanent deformation. It was discovered
that the method is not fit for evaluating permanent
deformation of asphalt mixture. Tchemou et al. 2011
[17] and Qiao et al. 2015 [18] applied rutting
mechanisms  in  predicting flexible  pavement
degradation, [19] used model simulation in determining
permanent deformation in high-modulus asphalt having
sloped and horizontally curved alignment. Du and Shen
(2005) [20] applied grey modelling method, [21] used
field cores, and [22] used ground-penetrating-ladar in
predicting the development of irrecoverable deformation
in road pavement. Sawant (2009) [23] used dynamic
analysis whereas [24] used the back-calculation of the
transition  probability approach. Each group of
researchers demonstrated the merit of their method.
Many researchers have applied finite element
method (FEM) in the analysis of deformation in highway
pavement [25-28]. He et al. (2008) [29] used 3D visco-
elastic finite element analysis (FEA) in determining
asphalt pavement rutting deformation. Kim et. al. (2014)
[30] used FEM in modelling the effect of environmental
factors on rigid pavement deformation. In analyzing the
influence of asphalt deformation under heterogeneous
settlement of roadbed whereas [31] used elastic-plastic
dynamic FEM to compute the differential settlement of
the half-filled and half dug embankment under axle load.
The latter succeeded in deriving a model for computing
critical differential settlement. Each of the models is
unique depending on the assumptions made by each
group of researchers. Sadek and Shahrour (2007) [32]
compared Boussinesq’'s model with the occasional
plastic nature of subgrade and pavement materials. The
researchers model was shown to be an improvement on
Boussinesqg’s model.
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II. PURPOSE

This work involves the finite element method for
predicting pavement deformation. Each model cited is
derived either for rigid pavement and flexible pavement.
However, this model is also unique owing to
assumptions and approach was derived to handle both
rigid and flexible pavement. Secondly, according to [33],
many models used in the structural design of
pavements are complex and/or difficult to use in the
field, making its application in pavement analysis rather
difficult. This model is devoid of such complexities.

[II. METHODOLOGY

a) Derivation of the New Model

i. Model Assumption
In the derivation of the new model for
deformation behaviour, the following assumptions were
made;

Q

Loading is symmetrical
Soil is elastic, homogenous and isotropic
The principle of superposition is valid
Constitutive law is valid
The idealized system of pavement structure is
treated as a beam on elastic subgrade
The UDL from asphaltic concrete is converted to
point load to produce the worst deformation needed
for optimal design.
7. The problem is two-dimensional.

ii. Model Derivation

A road of base course thickness t,, asphaltic

concrete (AC) thickness as t,, and width | is subjected
to a standard axle load P, as shown in Figure 10.

ok w =

o

2o\

TTHTTTTHHTT

—f—

Subgrade

4

%

Figure 1: Simple model diagram

To convert the asphaltic concrete (AC) to a point load.
Area of AC = t, .1 @

Let the modulus of subgrade reaction due to AC =k
~ Weight per unit length (UDL)

=1.t,.k ©)
Converting the UDL to point load
2
P=>tx,)L=1%x 4)

.. Total point load on the pavement
P=Pa+l%x (5)
The model diagram in Figure 1 is simplified in Figure 2.

© 2023 Global Journals
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Figure 2: Model pavement with point load and moment

To determine the total stricture stiffness matrix for a spring assemblage by using the force/displacement
matrix relation of FEM, the model is discretized into nodes and element as shown in Figure 3.

Pa + I*t,k

(1) | 2)

N TTKTTTTHTOTTTTTTKTTTT /AN

Figure 3: Pavement discretized into 2 elements and 3 nodes

Pa + I*t,k
2

)

SN TTITTITTTITITTInTT 2 0
| L |
| |

Figure 4: Symmetry of the discretized model pavement

>

Substituting into the Timoshenko beam element stiffness matrix, a global Equation (13) is obtained.

12 6L —-12 6L d,y ( Py
El 6L (4+0)L* —6L (2-0,)L ?, _4 0 } ©
L3@a+e.) | —12 —6L 12 —6L d,y =4 Pa+l’tp k

6L -0 -6L @“+o)2\g,=0) | 5 )
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Applying the boundary condition
diy=0=09,
therefore using the 2™ and 3 row of equation 13
whose rows are associated with the two unknowns, @,
and d,y and simplifying, we obtain;
(Pa + L*tp,R) (4 + @)L @
24E]
For long slender beams with L about 10 times

or more, the beam depth, shear correction term @, is
small and can be neglected [34].

For standard highway, L=7.4 m, d = 0.6 m [35]

dyy =

=0,=0

If I= the whole length of the beam, then | = 2L
and we can substitute L = /2 in equation 5.38 to
obtain the deformation in terms of the whole length of
the beam as;

. (P, +1%t i )® .
=> = —
2Y 48E| )

IV. CONCLUSION AND RECOMMENDATION

Many roads fail even before their design lives,
probably because of using conservative models in their
design to save cost. The cost implication of early
maintenance and/or rehabilitation implies that using
conservative models is not economical in the real sense.
This new model, being close with the result from plaxis
software shows that it is an improvement on
Boussinesqg’'s model which is found to be conservative.
Secondly, the dimensional uniformity between unit
weight and modulus of subgrade reaction was utilized
by the researchers in making it a flexible model that can
handle deformation in both rigid and flexible road
pavement unlike many existing models.
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List of Abbreviations

o, = Vertical Stress

Q = Vertical Load

Z = Vertical Load

R = Influence Radius

t, = Base Course Thickness

t, = Asphaltic Concrete/ Rigid Concrete Thickness

| = Width of Pavement

kK = Modulus of Subgrade Reaction

P, = Axle Load

d,y = Deformation

@ = Shear Correction Factor

E = Young’s Modulus of the Pavement

| = Moment of Inertia of the Pavement

d = Depth of the Pavement

e = Expected Values

o = Observed Values

V = Degree of Freedom

» = Chi-square Value

Highlights

e The need to predict the deformation of highway
pavement with a precision that will aid optimal
design cannot be overemphasized.

e A mechanistic elastic model for obtaining
deformation in road pavement was derived using
Finite Element Method (FEM).

e The new model improved on Boussinesqg’'s owing to
the closeness of its result to that obtained from
Plaxis software.

e The new model also has the capability of handling
deformations in both flexible and rigid pavement.
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A Synergic Approach of Dredging Disposal and
Extraction of Sand with Reference to
Hugli Estuary

B. Chaudhuri ¢, Bal Krishna °, R. P. Dubey °, Ambarish Ghosh ©® & S. N. Das *

Abstract- The channel leading to the Haldia Dock Complex
(HDC) create unpredicted flow field resulting nonlinear
sediment transport over critical stretches during different
season. Thus, the irregular sediment transport siltation and fall
in navigable depth in the shipping channel remained
permanent cause of worry. Therefore, maintenance dredging
by Trailer Suction Hopper Dredgers (TSHD) is necessary. In
the context of dredging-disposal scenario, an innovative
synergic dredging disposal freatment plan has been
conceptualized to reuse the dredged material by extracting
sand through the plants installed on barges and thereafter
transport it through waiting barges. This paper deals with the
methodology involved in the entire chain of events: dredging
by THSD disposal through barges-transport to installed sand
washing plants over another big barge-extraction of sand-
transfer to waiting barges-supply for industrial use in
geotechnical engineering that justifies reuse of materials giving
boost to other industry and increases. The entire operation will
be on the barge and this will be unique innovative concept
applicable for Hugli estuary where the mode of shore disposal
could not be taken up due to paucity of land and other
occupational hazard. This will also serve the purpose of shore
disposal cum silt trap dredging aimed to reduce siltation and
recirculation yielding decrease in annual dredging quantity in
long run.

Keywords: auckland bar, dredging disposal, haldia dock
complex, hugli estuary, TSHD.

[. INTRODUCTION

aintenance Dredging is essential for Kolkata
I\/l Port for safe and smooth navigation [1] to its

dock systems. Dredged material arising out of
such dredging activity has been suitably disposed of as
open river disposal at deep pockets depending upon
the proximity of dredging location as well as availability
of land for onshore disposal [2]. Over the decades
Kolkata Port Trust (KoPT) is planning to undertake a
project of Silt Trap Dredging at Haldi river confluence
near one of its dock system i.e Haldia Dock Complex
(HDC) at Haldia [3]. The Index Plan of Hugli Estuary
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showing Navigation channel encompassing two Dock
Systems i.e. Khidirpur Dock System (KDS) and HDC of
KoPT is referred at Fig.1. The entire dredged material of
the Silt Trap Dredging project is proposed to be
disposed at shore [4].

In order to keep a comfort level of depth in the
shipping channel, maintenance dredging by Trailer
Suction Hopper Dredgers (TSHD) is carried out every
day throughout the year [5]. The approximate annual
dredging volume is 10 Mm?® The dredged material is
disposed in open river i.e., in the estuary at deeper
locations, situated at the entrance of Bay of Bengal.
Thus, the dredgers need to travel quite a significant
distance for dumping and lose substantial amount of
dredging time resulting longer dredging cycle time as
well as yielding low efficiency [6] in putting the dredged
material in the river for its re-circulation. Sometimes, side
castings, over flow methods are also adopted. The
shore disposal of dredged materials have been tried in
very few occasions, those, compared to the total annual
volume, remained to be very insignificant. The main
reasons of non-implementation of shore disposal may
be attributed to the following points:

« Non-availability of adequate land near the dredging
locations and

» Inability by the dredging contractor to undertake the
shore disposal.

In the context of above dredging-disposal
scenario, an innovative synergic dredging, disposal and
treatment plan has been conceptualized, during on-
going Maintenance Dredging, which will not only
substitute Silt Trap Dredging but also permit the
Authority an opportunity to re-use the dredged material
by extracting sand through the plants installed on
barges and there after transport it through waiting
barges for its commercial use to Industry.
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Figure 1: Index Plan of Hugli Estuary showing Navigation
channel

This paper deals the methodology involved in
each step of the entire chain of events i.e., dredging by
THSD disposal through barges-transport of dredged
materials to installed sand washing plants
accommodated over another big barge-extraction of
sand-transfer to waiting barges-supply for industrial use
in geotechnical engineering. The methodology, apart
from justifying the reuse of dredged materials, giving
boost to other industry, increases the efficiency of
dredging by removing the material entirely from the

system, reducing recirculation, enhancing the probability
of decreasing annual dredging volume.

II. GEO-HYDROMORPHOLOGY OF HUGLI
ESTUARY

a) Tides

The tide, current and salinity measurements
were made at the western fringe of the Sagar Island
close to the Auckland Bar, one of the prime dredging
stretches over the Navigational Channel leading to
Haldia Dock Complex (HDC). While formulating Shore
disposal scheme. It is proposed to dredge the river bed
material from the Auckland Bar and dispose of along the
western coast of Sagar Island within Dykes. Tide levels
of three tide gauges viz., Sagar, Gangra and Haldia,
relevant to the study area are given in Table 1. Tides of
Hooghly estuary at Auckland Bar near Sagar Island
during pre-monsoon season are shown in Fig 2,
whereas those during monsoon season are shown in
Fig 3. The spring tidal range is 4.0 m with 5.0 m as high
water and 1.0 m as Low water. Neap tidal range is 2.0 m
with 4.0 m as high water and 2.0 m as low water. The
Mean Sea Level (MSL is stated to be 2.82 m in this area.
Tides are recorded at Sagar tidal station and are used
for prediction of tides at Sagar Island. The predicted
tides as usually available in published Tide tables by
Survey of India, have also been analyzed to understand
the overall tidal behaviour in a year. The analysis was
carried for flood and ebb ranges as well for low and high
waters [7]. It is understood that approx. 43% of time the
range is less than 3 m while 57% of time the tidal range
is more than 3 m. The analysis of low and high waters is
also carried out. It can be seen that 100% of time high
water is higher than 3 m while 82.5% of time low water is
more than 1 m.

Table 1: Tide levels of at Sagar, Gangra and Haldia

Height in meter above datum

Tide Gauge Lat M) Long () MHWS MHWN MLWN MLWS MSL
Sagar 21039’ 88003’ 52 3.9 2.2 0.9 3.0
Gangra 21057 88001 5.6 4.1 2.1 0.8 32
Haldia 22002’ 88006 57 4.3 2.1 0.8 32
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Figure 3: Tides in Hooghly estuary at Auckland Bar near Sagar Island during monsoon season

b) Currents

The typical time series plot of the current speed
and direction observation for 15 days during monsoon
season at Auckland Bar near Sagar Island are
presented in Fig 4 and Fig 5. The variation of currents at
various level can easily be observed from the figure.

c) Wind and Wave

Surface waves in the coastal zone of West
Bengal are mainly due to wind. Sea waves in this region
rarely become destructive except during cyclonic storm.
A one year typical wind rose diagram is shown in Fig 6.
During South West Monsoon the wind speed rises
above 100 km/hr and is usually accompanied by spring
tides. When cyclonic incidences coincide with spring

tides, wave height can rise over 5.0 m. Ripple waves
also appear in the month of October, November and
December when wind generated wave height varies
approximately from 0.2 m to 0.35m. In the months of
April to August, comparatively larger waves form in the
shelf region and they start breaking, when they
approach coastal margins. During this period wave
height raises to 2 m, which causes maximum scouring
on land masses. Wave action, micro and macro tidal
cycles and long shore currents are recorded in most of
Islands in this ecosystem. During cyclone, the water
depth over tidal flats exceeds 7.0 m which will allow 5.0
m waves to touch the Sagar Island.
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Figure 4: Time series plot of current speed during Monsoon Season
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Figure 5: Time series plot of current direction during Monsoon Season

d) Grain Size of Dredged Material

The material dredged during Maintenance
Dredging in the Hugli estuary, has been tested and
found that natural river bed sediment is constituted of
mainly fine sand mixed with less quantity of silt and clay.
Sieve analysis of Bed Soil samples, collected over
Jellinghum and Auckland Bar are shown in Fig 7. Such
materials can be treated as well washed in sand
extraction plant and be beneficially used in the
Construction and other Industries.

e) Chemical Properties of the Dredged Material

The Sample analysis of chemical properties of
the Dredge materials collected from Jellinghum and
Auckland areas are presented in Table 2.

[1I. DREDGING AND DUMPING LOCATION

Maintenance dredging by Trailer Suction
Hopper Dredgers (THSD) is carried out every day
throughout the vyear over the critical stretches of
Navigational Channel (known as Governing Bars) to
keep a comfort level of depth in the shipping channel
[8]. Of late the maintenance dredging is carried out over
three areas namely, Jelligham, Haldia Anchorage and
Eden Channel. Since, Maintenance Dredging
commenced in Eden Channel, after it's opening, by-
passing Auckland Channel (severely siltation prone
area), the use vis-a-vis, maintenance dredging over the
Auckland area was stopped. The annual dredging
volume thus became 10-11 Mm? reducing from 14-15
Mm?®. Silt Trap Dredging was planned near a location
close to Jellingham and Haldia Anchorage, so that the
effect of this dredging gets imparted to both the prime
dredging locations and in turn, those area remain
healthy and their dredging requirements get reduced in
the long run. The area, thus planned for Silt Trap
Dredging was the confluence of Haldia River with Hugli
River, commonly known as Haldia River confluence. The
Silt Trap Dredging was planned for execution for at least
2-3 years in continuum in conjunction with annual
maintenance dredging. Again, this was required to be
undertaken through a separate dredging contract

© 2023 Global Journals

requiring deployment of Cutter Suction Dredger and
disposal of dredged materials on shore through a
combination of floating and shore pipe lines, requiring
substantial additional resources and cost, apart from
operational and environmental hazards. The daily
dredging volume, taken together from Jellingham and
Haldia Anchorage, located around 12-14 km. and 5-6
km. respectively from Haldia dock usually remained
around 7-8 loads, whereas in Eden area (located around
40-45 km. from HDC), 3-4 dredge loads are taken every
day. Hence, the total annual maintenance dredging
volume over Jelligham and Haldia Anchorage stands
around 6-7 Mm? whereas the same over Eden area is
required around 3-3.5 Mm? for maintaining comfort level
of Navigable depths over the Governing Bars facilitating
safe navigation [9]. The dredged material is disposed of
in open-river in the estuary at deeper locations at the
entrance of Bay of Bengal by the THSDs through
opening of hopper doors [10].
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Figure 6: Typical Wind Rose Diagram
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Figure 7: Sieve analysis of bed soil sample collected over Jellinghum and Auckland Bar

IV. PROBLEM

Due to the long distance of the dumping
ground, the dredgers have to spend idle time in
travelling only. Dredger is not able to dredge to attend
the critical stretches where depths remained minimum
for most of the days in a month. The available tidal
window and the required draft of the dredger also plays
critical role in deciding the dredging time. Hence, the
contact time of dredger i.e. the actual dredging period
gets reduced due to long travel time of the dredger for
travelling from dredging spot to the dumping ground
and back. Hence, the shore disposal has been thought
of so that entire material gets out of the system without
losing any more time than the prevailing dredging cycle.
The prevailing dredging cycle for open-river dumping is
nearly 4 to 5 hrs ((for dredgers dredging over Jelligham
and Haldia Anchorage). The silt trap dredging, equipped
with one of the disposals of the material in shore, is thus
conceptualized, which will have following activities:

e Identification of the location: by mathematical
modelling where a cutter section dredger will be
deployed. The floating pipe line of around 500 m
length , attached with another 700m shore pipe line
will take the dredged material out of system and put
in a Confined Detention Area (CDA) comprising
compartments and sluices so that water will come
out and dredged material can settle over the
compartments.

Transportation of the settled material from
compartments to other Industrial spots (directly, if gets
reasonably dried, which of course, will be disrupted
during monsoon , thus adversely affecting yield of Silt

Trap Dredging time or even causing stoppage) and/or
use of this dredged material for sand extraction.

© 2023 Global Journals

Global Journal of Researches in Engineering (E) Volume XXIII Issue I Version I E Year 2023



Global Journal of Researches in Engineering (E) Volume XXIII Issue I Version I E Year 2023

A SYNERGIC APPROACH OF DREDGING DISPOSAL AND EXTRACTION OF SAND WITH REFERENCE TO HUGLI ESTUARY

Table 2: Chemical properties of the dredge materials

No Sa::‘pcik?a%). 1 Sax:ﬁ:ﬁaﬁ:' 2 Saﬂm?éﬁrl&o. 3 sa;r\ﬂu?:lk?aﬁg' o Sarjnglliﬁsbiiﬂ‘_ns
Al,03(%) 17.87 15.68 15.91 17.90 21.87
Fey05(%) 5.90 4.80 5.00 6.20 8.70
MgO(%) 1.20 1.12 1.z0 1.50 1.80
Ca0(%) 1.65 1.30 2.17 1.96 2.10
MnO(%) 0.11 0.07 0.05 ‘ 0.05 0.06
‘Na,0(%) 130 1.25 1.20 1 1.40 1.30
K20 (%) 2.10 2.57 2.28 2.14 1.80
TiO, (%) 0.38 0.47 0.35 0.36 0.44
P,05(%) 14 16 .09 o8 A1
Cu (ppm) 10 15 10 15 20
Pb (ppm) 20 15 15 20 30
Zn {(ppm) 120 100 80 110 120
Ni (ppm) 15 20 15 15 15
Co (ppm) 15 10 15 . 15 25
Cd (ppm) <5 <5 <5 <5 <5
Ba (ppm) 460 430 400 410 490
Sr (ppm) 5 10 10 15 20
'cr (ppm) |25 |30 15 20 50
V (ppm) 60 50 40 50 45
Mo (ppm) 10 10 15 | 10 20

This entire method as explained above will
require deployment of additional cutter section dredger,
floating as well shore pipeline and/or setting of sand
extraction plant over land for further transportation of the
extracted sand. This will be a continuous process and
require sufficient land for the stacking and its disposal.
This scheme will require two separate contracts also
which will have following constraints:

i. Maintenance of an additional dredger i.e. cutter
section dredger and floating as well shore pipeline
apart from dredgers (THSDs) deployed for
maintenance dredging.

Figure 8: Sand extraction Plant
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i. Maintenance of the silt trap and sand washing
plant.

The Fig 8 and Fig 9 show the sand extraction
plant and processed sand ready for use. Due to paucity
of land, significant number of trucks/dumpers will have
to move through residential area which will pose a
significant concern of Environmental pollution. The
above activities will thus create a very complex chain of
events and any shortfall or disruption of activities in this
chain will make the entire package vulnerable even
ending up in failure.

Figure 9: Processed sand ready for use



So, this scheme (Silt Trap Dredging) has not
been encouraged and didn't get much response.
Rather, the explorations of other alternatives were
continued. Finally, an innovative synergic dredging cum
disposal technology has been conceptualized through
ongoing annual maintenance dredging contract, yielding
the result of Shore disposal.

V. APPROACH

Entire dredging cum disposal operation will be
on water. Assembled barge, dredger, pump and sand
extraction plant will be utilized to wash the sand, which
may be used for industrial purpose. This will be pollution
free, cheap, user friendly, eco-friendly and hazardless.
The scheme has been planned for operationalization in
two ways:

Option 1: Combination of THSD, berthing pontoon,

settling barge, feeder barge, plant barge, washing plant,

transport barge.

Option 2: Combination of THSD, cutter suction dredger,

spider barge, feeder barge, extraction plant and product

cum transport barge.

Under Option 1 following activities shall follow:

e Jelingham and Eden Load taken by TSHD in
hopper.

e Transferred and pumped by pipeline via berthing
pontoon into a settling tank accommodating in an
assembled barge.

e  Settled material from storage tank transferred to the
feeder barge.

« Feeder barge moved
accommaodating the plant.

e Settled solid transferred from the feeder barge to
main sand washing plant.

¢ Sand washed, extracted and transferred to transport
barge.

» Transport barge sailed to destination.

Under Option 2 following activities shall follow:

to assembled barge

« Jelingham and Eden load dumped at deep
locations.

e Lifting of dumped spoil by slurry pumps from spider
barge.

¢ Maintenance of the deep gutter by cutter suction
dredger.

e Spider barge transferring the material to feeder
barge.

« Feeder barge moves to washing plant

accommodating barge.

» Processing online by sand washing plant.
e Transferring sand to product barge.
* Releasing washed silt into river.
« Sailing to destination by product barge.

The schematic diagram of dredging cum
disposal operational procedures and a typical view of
Site Operation are shown in Figs.10 and 11 respectively.

PRESENT SCEMNARID

DREDGING BY Dredger moves to

Disposal in

DREDGER Dumping Location

NO EXTRACTION OF SAND

{ OPTION —1

Open River

Dredger with Dredged Material moves

attached with Feeder Barge waits

Dredger via Berthing Pontaon
to a location where a Berthing Pontoon  — and Pipeline pumps out Dredged —+ Material to settle and moves
Slurry to the Feeder Barge

Feeder Barge allows Dredged

to Plant Barge Assembly

QIPTION — I

Dredger Spider Barge fitted with Crane, Pump etc.,
dumps to || receives Dredge Material from Cutter
nearby Deep Suction Dredger which is deployed to
Location maintain the gutter where TSHD dumps

_| transfers Dredged

Spider Barge Feeder Barge allows
Dredged Material to
settle and moves to

Plant Barge Assembly

Slurry to the Feeder
Barge

COMMON TO OPTIONS =1 & 11

Transport Barge Extracted Dry Sand
moves to destination »—| yransferred to
for supply Transport Barge

Feeder Barge transfers
[ Settled Material to
WASHING OF SAND | sand Washing Plant

Figure 10: Schematic diagram of dredging cum disposal operational procedures
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The entire operation will be on the barges and
this will be unique innovative concept applicable for
Hugli Estuary where the mode of shore disposal could
not be taken up due to paucity of land and other
occupational hazard.

VI. BENEFITS

Environmental benefits:

*  100% removal of sediment from the system.

* Reduce the recirculation as well as re-siltation
resulting less requirement of maintenance dredging
in the long run.

» Reduce per unit cost of the dredging.

» No land acquisition.

« Synergy of different engineering approaches.

e Green field activities generating useful sand for
engineering works.

Anticipated benefits:

« No land area is required for plant & dredge material
disposal.

- Commencement of long awaited synergy green field
actions.

¢ Reuse of dredged material.

¢ Reduction of annual dredging volume vis-a-vis cost
in the long run say after 5 years.

» Operationalization of the process at a lesser cost
than the proposed shore disposal.

¢ Maintenance of only one contract without disrupting
on-going maintenance dredging vis-a-vis contract.

VII. DISCUSSION AND [NFERENCES

It is evident from above options that Option 1 is
best one and this will be economical, eco-friendly and
user friendly also. This will not require developing and/
or deployment of any special dredger i.e. cutter suction
dredger and its continuous removal of slurry from
deeper gutter. In case of Option 2, the material is
dumped in deeper gutter which will have some

© 2023 Global Journals

Figure 11: Typical view of Site Operation

dispersion effect in its vicinity. This location has to be
pre-identified for its safe operationalization towards
uninterrupted supply of bed material and sustenance of
depth of the deep gutter.

The Option 1 in other hand is not at all
interfering with maintenance dredging schedule and the
dredgers utilized during maintenance dredging
operations, could be applied for pumping the dredged
material in to the sand extraction plant holding barge
(via feeder barge), which  entirely wash the sand and
transfer it to transport barge for ultimately, feeding the
construction industry.

The physical property of the material is as followed:

¢ Bulk density of dredged material is 1.65 gms/cc
e Specific Gravity is 2.65

At least one load from Jellingham could be
utilized for sand extraction; the total yield can be
estimated as:

¢ Volume of one hoper load of TSHD is approx. 4500
m?.

+  Settled solid will be of the order of 1800 m?®.

e Extracted sand would be of at least 75% i.e. 1350
m?.

e Expected operation days are 300 per year. So, the
total sand extraction will be of the order of 0.4 Mm?,

Assuming Rs 500/- per cubic meter as the
selling price of dry washed sand, the expected annual
revenue generation would be of the order of Rs. 20 Cr
by this effort of installing a moderate size plant having
capacity around 150 ton/hour. Ultimately in the long run,
this environment friendly, synergic green effort will lead
to decrease the annual volume of maintenance
dredging, since the entire dredged volume, transferred
for washing, is removed from system.
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Neutron Concentrator, a Hypothetical Small
Neutron "Star" based on the Emission of
Neutrons in Minerals such as Granite and

Other Commonly Available Objects

Francesco Pia

Absiract- The aim of this work is to verify the existence of
neutron emission in some "circuits" mainly composed of
common stones.

The idea of this work finds its foundation in the
moment in which it is possible to limit the scattering of any
neutrons produced, once this is done, the neutron beam could
be driven so that they are concentrated in a certain point.

The generation of neutrons should obviously be
channelled taking into consideration the scattering that is
obtained in the minerals that make up these devices after they
have been emitted and if a way to contain (a confined space)
with an "adjustable" scattering could be found then it could be
that the idea of generating a small neutron star could be a
viable idea.

The most extravagant aspect is the one linked to the
compression or pressure force which can be obtained either
directly by applying two plates which surround our granite or
by a centrifugal force or by a radial acceleration which arises
from the rotation of our granite. device; all this was born from a
"very strange" idea to plug a black hole with an explosion
because the uncontrolled generation of neutrons due to the
compression should find its culmination in a very high rotation
and a corresponding very high pressure, all this is crazy but is
the basic idea that inspired this work.

The generation of neutrons with a compressive effect
on certain minerals is due to the much discussed so-called
"piezonuclear" phenomenon and in any case it seems
interesting combined with the Hopkinson circuit famous for its
magnetic circuits and with another device; the similarity of the
first arises from the idea of constructing a path that allows the
circulation of neutrons in a circuit made up of mineral elements
and not only but certainly of common materials in order to (as
the title says) if one can observe the generation uncontrolled
emission (at times) of neutrons which can trigger a particular
response in a circuit similar to a Hopkinson equivalent circuit
which we can call a "neutron circuit" where the path of N is to
verify the existence of a possible maintenance of the emission
of neutrons but to verify if this emission can be increased,
controlled in a certain sense. Two methods will be presented,
one "symmetrical' and one "radial" with radial production axial
control with open control chain and the second with rotation
and tangential-centrifugal production and radial control.
Keywords: neutron, pietzonuclear, steel, iron grating
defect, black hole, granite, mineral, hopkinson.

Author: Loc. "Riu Mannu" snc, Gonnosfanadiga (SU), ltaly.
e-mail: piafranc@hotmail.com

[. INTRODUCTION

controversial phenomenon of the generation and

emission of neutrons from granite in particular (in
materials containing iron) conditions of pressure or
breakage of the same. In this report, two types of
"circuits" or patterns are examined: the first is the more
traditional in principle, i.e. a compression that should
concentrate the neutrons generated in a geometrically
confined space (couvette), in the second instead, we do
more, we see if inside it we try to make an ideal
experiment in the which the origin of the neutron
emission is questioned is due to the defect of the iron
lattice; there is a technological gap that must be
overcome both for the creation and for the positioning of
the rod with the defect of the lattice in a certain position
and therefore an attempt is made to compress a small
thin film obtained thanks to the overcoming of
technological difficulties not yet available.

In order to be able to implement what has just
been proposed, reference is made to a principle
diagram already described in [7] and represented in the
following figure Fig. [1].

‘ n this work we try to examine some aspects of the
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Figure 1: Steps of the process of a measurement, the arrows represent both the energy flow out of each block and
the input for the next block, these blocks are intended both in physical and conceptual terms and/or in method

[I. SCHEMES USED

This paragraph will describe two devices visible
in Fig. 2 and in Fig. 3 respectively, both have the
presumption of being able to produce neutrons and be
able to centralize them in a confined space "cuvette"
which can be made of quartz or other useful materials in
order to contain them [25], [26].

The first device is a traditional version; that is,
by compressing small granite cubes with steel disks,
neutrons can be emitted which, by symmetry, are
concentrated in the cuvette. This first device is very
important because it is traditional, there is a
controversial principle scheme [9]-[24] and inside the
cuvette there may be a measuring instrument or other;
this cuvette is led to the center of the device thanks to a
string connected to the pliers and which represents the
possibility of interaction with the material contained in
the confined space with the centralized neutrons
allowing us to affirm that the system has radial
production and axial control, a condition of interaction
difficult to reach however how to release the grippers,
represented for simplicity (in gray), which when pressed
concentrically allow the cuvette to lower towards the
center of the device and at the same time when they are
released it moves away therefore, there is a sort of
feedback control negative with respect to approaching
the material with which the neutrons should interact.
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Figure 2: First device that presumably to emit neutrons with axial compression action

This device just described which is compared
with the device represented in Fig. 3 in which instead,
we try to understand if the emission of neutrons, always
concentric by symmetry, without control, can be
obtained once the number of revolutions has been
reached and these they can also be overcome without
any form of feedback. Thanks to the speed reached the
emission of neutrons, probable or not, is obtained
thanks to the compression of thin films of iron atoms
containing the lattice defect [27], [22]. We want to
understand if the N emission in the granite quartzes of
the first device and in the second roughly correspond to
what we expect and this could mean that the neutron
emission is due to the defect of the iron lattice. In order
for this to be possible, it is necessary to overcome a
technological gap, i.e. isolate the pieces of granite that
have a percentage of iron with more frequent defects or
insert the iron with the defect. These two devices
originated from the one present in the appendix, but
obviously we repeat: the first device allows radial
generation due to compression and with axial feedback,
the century instead thanks to the rotation and the
centrifugal force the iron is compressed with the defect
thanks to the lead and for symmetry the N are
concentrated in the center of the device. These two
devices have the purpose of verifying if this N emission

exists and of measuring and if this emission is mainly
due to the defect of the iron grating.
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[11. CONSIDERATION

In this work we have taken care of verifying that
the production of N can exist thanks to the axial
compression or to the compression due to the
centrifugal action. The two devices can be made as in
figures 2 and 3; the second has a particular expedient
which requires the overcoming of certain technical gaps.
In this work two methods for N concentration are
compared; all this emerged thanks to an original idea
visible in appendix A which currently remains a rebus as
we initially wanted to combine a neutron generator (split
into two devices) that resembled the so-called
Hopkinson circuit, and this is still not there for me
possible because in addition to being physically
disabled a lot of time has passed and therefore the
readers are left with the possibility of completing the
rebus; that is, what expedients can be implemented to
ensure that there is a "Hopkinson" circuit that allows the
circulation of the Ns and not only their creation, the
graphics of the rebus are present in the appendix.

V. CONCLUSION

In this article, in addition to all that has already
been exposed, the ambition if the devices should "shine"
from the point of view of the generation of N is to

© 2023 Global Journals

represent what is present in a layer of the coat of a
neutron star; this is a mystery due to the existence of
possible difficulties in realizing the devices while neutron
stars are well known to the scientific community. It is
also true that this project in reference to figure 0
developed from a grotesque, paradoxical idea which
was to plug a black hole (the device in Fig. 2 for black
holes without spin and the one in Fig. 3 for those with
spin) thanks to the uncontrolled generation of N and
consequent "explosion" which undermined the existence
of the black hole and its ability to aggregate mass. Al
this at the beginning seemed paradoxical and simply a
source of great imagination, aspects that can be
deduced from the rebus, that the reader will find
something interesting to think about it further. We have
gone from that imaginative, childish, grotesque
requirement to that of making sure that a Hopkinson-
type circuit could be developed for N leading then to the
realization of an experiment that would give "merit" to the
defect of the iron lattice, a differential diagnosis of the
two devices can be made. In fact in the first the iron is
present in the granite in a homogeneous and
anisotropic way in the second instead only the iron with
the defect in the lattice is compressed. The reader can
draw ideas and conclusions that stimulate him suitable
for the objectives or for other things.
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APPENDIX

The main aspect of this work is represented by
a personal journey that originated from the basic idea
represented by the fig. "0" in the appendix, that is that is
a set of normal and common physical objects that
should have allowed an excess of energy, in common
and inactive materials, thanks to the emission of
neutrons and with the defect of the iron lattice inside
them. This initial idea resembled the so-called
"Hopkinson circuit" for magnetic circuits, but this idea

has remained an enigma due to the passage of years,
due to some distractions and my state of health it has
not been possible for me to fully review this device, i.e.
pieces missing, mechanisms, combinations, tricks and
therefore for me it remains a rebus and | think it will
remain so for the reader too; | wanted to offer it to you
because it is the starting idea that allowed us to reflect
on the continuation of this work that led to the two
devices represented in figures 1 and 2. This aspect is
not insignificant because it represents a peculiarity that
should characterize every researcher, scientist and
popularizer, or sincerity. It all started from this rebus
represented in fig. 0, and the more one thinks about it,
the more perhaps one arrives at the solution by
obtaining the phantom neutron generator with or without
control. Instead, the two devices are the "necessary"
becoming of the original idea that | got from myself.
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Fibre Polymer and its use in Construction
Industry

Abed Alhakim Ibrahim Shehadeh Khaleel ¢, Mohammad Amin Yousef Ibrahim Abu Shinnar °
& Qusai Zakaria M.Abuhadba-Abushunnar °

Research Summary- Concrete structures can be strengthened
by using repair, restoration, and development. Fiber-reinforced
polymers, where the use these materials has increased in
recent years because of the many advantages of these
compounds compared to traditional materials such as steel.
Among the most important of these features: are a high
strength-to-weight ratio, high energy absorption and
resistance excellent abrasion and high tensile strength. By
taking the following two variables:

1-  The number of layers of carbon fiber.

2- Rotate the edges of the samples.

The analytical results showed good agreement with
the experimental results, and the analytical model showed the
importance of the fibers.

Rounded cross-section edges and the number of
carbon fiber layers increase the bearing capacity of the
concrete columns, also rounding the edges of the column
prevented the concentration of stresses and contributed to the
increase of the enclosing area.

[. INTRODUCTION

he cracking and fragmentation that occurs in
concrete columns are often accompanied by steel

submission.

Reinforcement and its inability to bear, recently
the most common method to strengthen the structural
elements is the use of steel reinforcement and the
application of steel shirts on concrete columns. The use
of these shirts provided the horizontal encirclement of
the concrete and showed apparent effectiveness in
increasing the bearing capacity of the concrete
columns. However, the primary defects using of steel
shirts are that their corrosion resistance is low and their
cost is high in addition to their heavy weight.

Fiber Reinforced Polymers (FRP) appear to be
an alternative and practical choice, due to their high
strength and hardness relative to their weight, and their
corrosion resistance. Therefore, using these materials
has become the subject and goal of many studies in
recent years due to its many advantages.

[I. RESEARCH OBJECTIVE

The research aims to introduce polymers, their
types, and their structural uses.

Author a: e-mail: hakeemspy@gmail.com

I1I. RESEARCH [IMPORTANCE

The importance of the research comes from the
need to develop construction building materials and use
materials with low cost and high durability in building
and construction.

IV. RESEARCH PROBLEM

The research problem comes from the research
question, which is:

What are polymers and reinforced polymer
fibers, and how are they used?

V. SEARCH TERMS

a) Polymers

Polymers are materials made of long, repeating
chains of molecules. These materials have unique
properties, depending on the type and how they are
bonded.

b) Fiber Reinforced Polymer (FRP)

It is a composite material made of a polymeric
network reinforced with fibers; which is usually made of
glass, Carbon, aramid, or basalt. These fibers are
distinguished in their use in construction fields and have
distinctive properties with concrete as they produce
potent compounds that increase the hardness and
resistance of concrete when adding it to it and also
enhance its dynamic properties.

© 2023 Global Journals

Global Journal of Researches in Engineering (E) Volume XXIII Issue I Version I E Year 2023



(E) Volume XXIII Issue I Version I E Year 2023

gineerin g

S

Global Journal of Researches in En

<&

Polymer

Matrix FRE!

Fibres

VI. FIBERGLASS POLYMER (FRP) FEATURES

a) Lightweight

FRP has a density of approximately 14-21
kKN/m3, which is only about one-sixth to one-fourth that
of steel and even lighter than aluminum. When used in
large-span structures, FRP can significantly reduce the
weight of the structure. For instance, the entire carbon
fiber roof of the Job Theater weighs only 80 tons and
can be erected through lifting. With a roof diameter of
around 47 meters, the average weight per square meter
is approximately 46 kg, which is comparable to that of a
6 mm thick steel plate. This remarkable weight reduction
effect enables the roof to support the weight of
surrounding structural glazing, creating a stunning
spatial effect.

b) High Strength

Natural materials often contain defects in their
crystal structure. Finer materials tend to have fewer
defects and higher strength. The strength of carbon and
glass fibers can be 10-20 times that of steel. Due to the
strength difference between fibers and matrix, the
strength-to-weight ratio of FRP materials is typically
more than four times that of steel, enabling FRP
structures to have larger spans than traditional
structures. For instance, researchers have used CFRP
cables to construct the 10,000-meter-long Gibraltar
Bridge, which demonstrates the remarkable strength of
FRP materials.

c) Easyto Shape

The production of FRP involves several
methods, including extrusion, rolling, hand laying, and
injection molding. While it may not be feasible to
manufacture FRP products on a large scale, sheets of
almost any shape can be produced to create non-linear
architectural forms.

d) Easy to Disassemble and Assemble

e) Modulus of Elasticity

The modulus of elasticity of FRP is equivalent to
that of concrete and wood. Compared with its high
strength, structural design is often controlled by
deformation. Deformation can be controlled by a
reasonable selection of structural shape, combination
with other materials, and prestressing.

© 2023 Global Journals
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) Linear Expansion Coefficient

Much smaller than steel, aluminum, and other
metallic materials. On the one hand, it will not cause
apparent temperature stress when applied to very tall
structures, conducive to structural design; On the one
hand, it has a better thermal insulation effect, and an
additional insulation layer is no longer needed for the
building to save building space.

g) Fire Resistance

The resin will soften at high temperatures and
lead to decreased mechanical properties. FRP +
surface fire-retardant treatment method can improve the
resin's fire-retardant performance. The fireproof effect of
well-cured FRP can be equivalent to that of concrete.

Economical: The price of FRP material is higher than
that of steel. However, the overall cost is competitive,
due to their lightweight, high strength, corrosion
resistance, and low maintenance requirements.

VII. DISADVANTAGES OF POLYMER FIBERS

The negatives can be summarized as follows:

1- The high cost of materials despite the increased
usage in recent years.

2- Low deformation at collapse, which requires
suitable design methods.

3- Low lateral bearing capacity due to poor
mechanical properties, especially For FRP not
Aramid.

4- Expansion due to moisture absorption, especially
for FRP from not Aramid (Aramid FRP).

5- Rapid and severe loss of bonding, resistance, and
hardness at high and extreme temperatures the
thing in the event of a fire.
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VIIIL. TYPES OF POLYMER FIBERS
a) Glass Fiber Reinforced Polymers (GFRP)

i

Glass fiber is mainly made by mixing silica reinforcement of reinforced polymer composites due to
sand, limestone, folic acid, and other minor ingredients.  their excellent electrical insulating properties, low

The mixture is heated until it melts at about 1260°C. susceptibility to moisture, and high mechanical
The molten glass is then allowed to flow through  properties.
the tiny holes in a platinum plate, forming threads. The Glass is generally a good impact-resistant fiber

glass filaments are cooled and bundled. The fibers are  but weighs more than Carbon or aramid. Fiberglass has
pulled to increase their directional strength. The fibers  excellent properties equal to or better than iron in

are then spun into various shapes for use in vehicles. specific applications.
Properties:
Based on aluminum-borosilicate lime

composition, glass fibers are the dominant
b) Carbon Fiber Reinforced Polymers (CFRP)

—
L
.

-

Carbon fiber has a high modulus of elasticity,  Properties:

200-800 GPa. The final extension is 0.3 - 2.5%, where Carbon fiber does not absorb water and it
lower extension corresponds to higher hardness and resists to many chemical solutions. Carbon fiber has
vice versa. excellent bearing stresses, does not wear out.

c) Aramid Fiber Reinforced Polymers (AFRP)

0 0
@ | O iI]L
M NH=C (
I

Aramid is the short component for aromatic polyamide. There are many brands of aramid fiber, but the well-
known one is Kevlar, and the others are Twaron, Technora, and SVM.

The fiber size is 70 - 200 GPa with a final elongation of 1.5 - 5%, depending on the quality. Aramid has high
breaking energy and is therefore used for bulletproof helmets and clothing.
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Properties:

Aramid fibers are sensitive to high temperatures, humidity, and UV rays and are, therefore, not widely used
in civil engineering applications. Finally, aramid fibers have problems relaxing and corroding under stress.

IX. APPLICATIONS AND STRUCTURAL USES OF FRP FIBER-REINFORCED POLYMERS

4 mi

e Prestressed concrete applications that require high
resistance to corrosion and electromagnetic
transparency often use Carbon FRPs, also known
as CFRP.

e In offshore platforms, underwater piping, and other
structural parts, CFRP composites are commonly
used. Additionally, FRP reduces fire hazards.

e Carbon fiber reinforced polymers are used to
manufacture underwater pipes that can reach great
depths due to their lower density, which provides a
significant increase in buoyancy compared to steel.

e To reduce weight and resist wear, stairs and
hallways can be constructed using FRPs.

e High-performance hybrid  architectures
incorporate FRPs.

e To increase durability, FRP bars are used as internal
reinforcement for concrete structures.

e Various structures made from concrete, masonry,
timber, and even metal can be reinforced with FRP
bars, sheets, and strips.

e FRPs are utllized in seismic rehabilitation and
restoration projects.

o Fiber-reinforced polymers are employed in the
construction of special structures that require
electrical neutrality.

e AFRP's high energy absorption capacity makes it
suitable for reinforcing engineering structures that
are subjected to dynamic loads.

often

X. REINFORCING CONCRETE BEAMS USING
FIBER-REINFORCED POLYMER

What does it mean to strengthen concrete
beams with fiber-reinforced polymer?

© 2023 Global Journals

Reinforcing a reinforced concrete beam with
fiber reinforced polymer involves installing rods made of
this material close to the surface of the beam. There are
several factors that can reduce the maximum load
capacity of concrete structures, including corrosion of
steel in aggressive environments, errors in design
calculations, and poor mix design. Demolishing and
rebuilding dilapidated structures is also not cost-
effective.

As such, it is of paramount importance to
enhance and fortify the peak capacity of structures or
restore their strength in cases of degradation.
Numerous methods and techniques have been
employed to improve reinforced concrete elements,
including the use of externally bonded panels consisting
of steel panels and fiber-reinforced polymer layers.
Among these methods is FRP near-surface composite
technology, which has proven effective in enhancing
reinforced concrete elements.

Procedures of the Near Surface Fixed Fiber
Reinforced Polymer Technology:

1. Cut grooves on the crossbar cover along the
tension side.

2. Use the brush and compressed air to remove debris

in the grooves.

The last epoxy or plaster cement is inserted into the

two-thirds ratio of the groove as a binder.

4. The fiber reinforced polymer tape is pushed into the
binder materials until it is surrounded by the
bonding agent.

5. Subsequently, the remaining portion of the groove is
filled with epoxy putty.

In this process, the steel reinforcement must be
prevented from cutting or the element will lose all

w



capacity. Therefore, the covering of the reinforced
concrete part must be at least 20 mm thick to be
strengthen in this way.

XI. STUDIES ON COLUMNS SURROUNDED BY
CARBON-REINFORCED POLYMER FIBERS

Several theoretical and experimental studies
have been conducted to calculate the bearing capacity
of encircled concrete columns with carbon fibers and
most of the studies considered the effect of covering the
circular columns, noting that. Square or rectangular
cross-sections are used more in our practical reality, so
the focus has been placed this research to conduct an
analytical study on a model of square-shaped and
loaded column pivotally.

To determine the bearing capacity of the
columns, it is necessary to create an experimental
model that forecasts how the columns will behave.

— A predictive experimental model must be
established to ascertain the bearing capacity of the
columns.

— The columns' bearing capacity can be determined
by developing an experimental model that predicts
their behavior.

— By applying both transverse reinforcement and
carbon fibers, the columns were formed with
combined banding.

Since in rectangular columns, the lateral
pressure is generally different in both directions. The
behavior of concrete is described by the stress-
deformation curves E and H. Linear and flexible curves
up to 30% of the maximum resistance of concrete to
pressure, and this increases. The curve is gradually
above this point until (70-90%) of the ultimate resistance
to stress.

Immediately after the ultimate value, the stress-
deformation curve descends; this part of the curve is
determined ductility of concrete. After the slope of the
curve, refraction occurs at the maximum deformation
(10) Ecu the value of maximum deformation decreases
with increasing compressive strength of concrete;
Deformation value depends on the bearish part is mainly
based on experiments used to obtain a curve Stress-
deformation. Numerous mathematical models have
been presented to characterize a curve Stress-
deformation of concrete includes several cases,
including the study of the effect of banding with carbon
fibers on unreinforced concrete models as the model
provided by Lam and Teng. The method was approved
by the American code (R.ACI440-08), and other
researchers have conducted studies related to this
topic. For instance, Kent and Park presented a model to
characterize the stress-deformation curve equation for
concrete, which can be used to investigate the effect of
accidental delivery on circular sections. Other models

have been developed for rectangular sections.
Additionally, Mander et al. conducted a study on the role
of encircling methods in enhancing the influence of
longitudinal and transverse reinforcement for both
circular and rectangular sections.

XII. THE FUTURE OF POLYMERS

Scientists are actively exploring and testing
various novel types of polymers to improve drug
development and enhance everyday products. One
promising area of research involves the use of carbon
polymers in the automotive industry, which is currently
being developed and promoted.

“Carbon fiber reinforced polymer composites —
also called carbon fiber laminates — are the next
generation materials for making cars lighter, more fuel
efficient, and safer. Carbon sheets are solid and rigid
due to their woven layers of pure carbon fibers
combined with a rigid plastic composite,” according to a
study by two researchers, Nikhil Gupta and Steven
Zeltman, in the Mechanics of Composite Materials Lab,
Department of Mechanical and Aerospace Engineering,
NYU Tandon.

Polymer is also used in hologram enhancement.
Scientists at the University of Pennsylvania created a
hologram on a flexible polymer material embedded in
gold nanoparticles, according to a study published
online in early 2017 in the journal NanoLetters. The new
hologram device can take several pictures instead of
just one.

Ritesh Aggarwal, a researcher and professor of
materials science and engineering at the University of
Pennsylvania, asks a question and says: “Can we
encode a lot of information in a 3D image?” "lt's an
important piece of work," he adds, "because it's the first
time someone has shown you can record multiple 3D
images, and with stretch polymers, you can change the
whole idea.

Factors affecting the design of FRP:

XIII. THERE ARE SEVERAL FACTORS AFFECTING
THE DESIGN OF FRP, NAMELY

e The spacing between grooves.

The thickness of concrete between the FRP bars
and steel.

Concrete compressive strength.

The axial stiffness of FRP rods.

Perimeter reinforcement using FRP rods.

The ratio of FRP to steel reinforcement.

The distance between reinforcing edge and
grooves.

e And types of failures in reinforced concrete beams.
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XIV. CONCLUSIONS

In the following research, we reached many
conclusions, including:

e The need to use polymer fibers of various types in
construction and construction.

o Polymer fibers have several
benefits, including:

e Carbon fiber fabric has lightweight, as its density is
not more than s of steel’s.

e The strength of the carbon fiber fabric is so high that
1mm of this fabric is sufficient to replace the
reinforcement without any increase in the weight or
cross-section of the supporting element.

e The carbon fiber fabric is very single-curved as it
can be applied to elements in any geometric shape
and a narrow space.

e Applying unidirectional carbon fiber fabric s
straightforward and does not require substantial
mechanical devices or complex equipment.

e The applicability of the unidirectional carbon fiber
fabric is very high, as it can be applied as
reinforcement on concrete, wooden, and masonry
structures.

e And we find that the polymer fibers have several
disadvantages, including:

advantages and

a) Double Long-term Temperature Resistance

In general, FRP is not suitable for prolonged
use at high temperatures. The strength of general-
purpose polyester FRP significantly decreases below 50
degrees Celsius and is typically used only below 100
degrees Celsius. Similarly, the strength of general-
purpose epoxy FRP reduces above 60 degrees Celsius.
However, it is feasible to select a high-temperature
resistant resin that can enable long-term operation at
temperatures ranging from 200 to 300°C.

b) Aging Phenomenon

Aging is a common defect of plastics, and FRP
iS no exception. It is easy to cause performance
deterioration under the influence of ultraviolet rays,
sand, rain, snow, and chemical and mechanical stress.

c) Low Shear Strength

The interlaminar shear strength of the resin is
quite low, which can be improved by selecting an
appropriate process, using a coupling agent, and most
importantly, avoiding shearing between layers during
product design. Enhancing the adhesion between layers
is crucial for improving the overall strength of the
product.
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both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data for
figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and with
a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

Tips FOR WRITING A GOOD QUALITY ENGINEERING RESEARCH PAPER

Techniques for writing a good quality engineering research paper:

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of research engineering then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.

20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.
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21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
guotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e  Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e  Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.
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e Use paragraphs to split each significant point (excluding the abstract).

e Align the primary line of each section.

e Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

o O O

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.

The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

0 Briefly explain the study's tentative purpose and how it meets the declared objectives.
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Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

0 Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

0 Resources and methods are not a set of information.
0 Skip all descriptive information and surroundings—save it for the argument.
0 Leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.
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Content:

Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

In the manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation of an exacting study.
Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

O O OO

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.

0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."

Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

0 Recommendations for detailed papers will offer supplementary suggestions.
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Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS

decision of Paper. This report will be the property of Global Journals.

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXI

Grades

A-B

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and
mistake

spelling

Well organized, meaningful

specification, sound
conclusion, logical and
concise explanation, highly
structured paragraph
reference cited

Complete and correct

format, well organized

C-D

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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