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Abstract:

The paper aimed to study the impact of the corona pandemic on
Sudanese economy. The study focused on identifying the Impacts of the
poor economy that weakened the health sector to prevent the spread of
the virus. The study followed the descriptive analytical method and
several conclusions were reached, but the most important one was that
corona had dire effects on economy in Sudan and caused a concomitant
problem in health sector as well. The study recommended a number of
solutions that all emphasizes the necessity to improve the economy and
to stop its deterioration, in addition to build future strategies that
contribute to the development of Sudanese economy.
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Abstract:

The study addressed the role of total quality management in increasing
market share. The study aimed to know the relationship between total quality
management and market share. The problem of the study was represented in the
main question: What is the role of total quality management in increasing market
share? The study assumed a statistically significant relationship between total
quality management and increasing market share. The study followed the
descriptive analytical approach and the case study approach, where a
questionnaire was designed to collect data that was statistically analyzed using the
statistical analysis package for social sciences (SPSS). The study concluded that
senior management’s commitment to comprehensive quality positively affects
market share, and maintaining the level of service quality helps to increase market
share. The study recommended that senior management commit to
comprehensive quality to increase market share. It is necessary to maintain the
level of service quality because this helps maintain market share.
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ABSTRACT

Background: Nursing faculties need to develop attributes for confidence, equilibrium and success, which help
the new graduate nurses decrease their anxiety and stress during this transition period. This study aimed to explore
perception of nurses towards the role of their faculties in transition to professional nursing practice.

Methodology: This is a descriptive comparative study conducted in teaching hospitals of the University of
Khartoum. Simple random sampling was used, including 183 nursing graduates divided in two groups: 61 nursing
graduates in first or second year of professional nursing practice and 122 nursing graduates with more than two
years of professional nursing practice that met selection criteria. Data was collected by using self administered
questionnaire. Data was analyzed using SPSS program version 20.

Results: This study show precede of participants with more than two years in clinical nursing practice in many
aspects of the role of their faculties in transition to professional practice compared to participants with less than
two years in clinical nursing practice, mainly in aspect of nursing faculty focused upon during the students training
in the hospitals on doing the real work of the nursing staff with (79.5%) to (52.5%) and in side of participants
consider the period spent from students in practical training before graduation is sufficient and useful to gain
practical experience with (50%) to (29.5%). Also this study showed tendency to change the nursing career after
graduation was the choice of 42.6% of nurses who are practicing less than two years in nursing profession while it
was the choice of 36.1% of nurses who are practicing two years and more in nursing profession, male: female
almost 2:1 (65.2% to 34.4%).

Conclusion: The novice nurses’ tendency to change the nursing career after graduation this may due to the novice
nurses’ experience of stress at the beginning of their clinical nursing career, related to some deficiency in practical
training during preparation of new graduate for transition to practice of nursing career.
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Introduction and Background:

The most stressful time was the first three months, but the stressful time that was correlated with new graduate
nurses’ intention to leave their job was between the sixth and twelfth months after employment 2,

New nurses graduate from nursing school with good theoretical knowledge however many struggle with managing
time, understanding their professional role and adjusting to new routines. They lack confidence and experience in
clinical judgment and decision-making ©®. Stress can lead to novice nurses' health risks, absenteeism, decrease in
the quality of patient care, medical errors, aggressive behaviors and changing or leaving career. This problem can
cause many challenges for nursing occupation and increase the shortage of nurses & 79, New graduate nurses are
frequently criticized by experienced nurses for being unprepared for clinical practice and lacking crucial abilities.
Only 10.4 percent of new nurses are prepared for hospital nursing, according to a recent research by 135 chief
nursing officers, whereas 89.9 percent are the majority of nursing school administrators believed that graduates
were completely prepared to deliver safe and effective care in hospital settings . whereas just half of new nurses
believe they have received appropriate training before starting work®.

Nursing educators recognized that it is their ethical and professional responsibility to ensure that students enter
the field prepared to master the skills necessary to provide safe and high-quality patient care ©). Nursing schools
merely lay the groundwork for a career in nursing. Advanced nursing practice relies on the information and
abilities gained via academic studies and personal clinical experiences @9, As a result, transferring to the
nursing field while needing to integrate earlier learning has been depicted as a stressful and full of stumbling
blocks experience with negative consequences for new graduates' professional and personal lives®.

Nursing schools must promote traits such as confidence, balance and success are all attributes that can help new
graduate nurses reduce tension and stress as they transition from student to registered nurse practitioner ©,

Aim of the study:
To study the perception of nurses towards the role of their faculties in transition to practice.
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Methodology

Research design: Descriptive comparative study design.

Study Setting:The study is conducted in the teaching hospitals of the university of Khartoum, all of them placed
in Khartoum state (Soba University hospital is general hospital founded in 1973, Saad Abul- Ella Teaching hospital
specialized in obstetrics and gynae, Medical & Health Services University hospital is general hospital and Dr.Salma
Dialysis Center based in 1985 specialized in dialysis and renal transplantation).

Population Study: is conducted in two groups:
-Nurses in their first or second year of professional nursing practice.
-Nurses for more than two years in professional nursing practice.

Inclusion criteria:

-Nursing graduates who have completed the Bachelor program.
-Nurses in their first or second year of professional nursing practice.
-Nurses for more than two years in professional nursing practice.

Exclusion criteria:

-Nurses who are not willing to participate in the study
-Nurses who were not present during the period of data collection
-Nursing graduates of diploma program.

Sample size:

Nurses in their first or second year of professional nursing practice = 61.
Nurses for more than two years in professional nursing practice = 122.

Total number = 183.

Methods of data collection: The selection was by simple random sampling. Data was collected by self-
administered questionnaire.

Data collection tool: Data is collected by using a structured questionnaire.

The Questionnaire: Closed and open ended structured questionnaire, including brief personal data, hospital

stressors items, some general stressors, reality shock and the items used were selected from different similar

studies® 35 6.8.10-12.13.15) jn yreparation of nursing graduates to practice in hospital after graduation.
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Data collection techniques:
WHO informed consent form is used. The participant is informed verbally. Then each participant was filled the

structured questionnaire.

The variables of study:
1. Reality shock.

2. Transition to practice.

Data analysis:
Data entry and statistical analysis is conducted using Statistical Package for Social Sciences (SPSS) program for
windows, version 20.0. Chi-square test and Fisher exact test are used to study the significant association between
the two groups in study population and the items of study. P-value less than 0.05 is considered as being significant.

Ethical issues:
Official letter is obtained from the Graduate College Medical & Health Studies Board &Research

v
Committee faculty of Nursing Sciences - University of Khartoum.

v An official consent is obtained from the managers of teaching hospitals of Khartoum University.

v Informed Consent from the participants is conveyed.
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Results

1- Demographic Data:-

The total number of respondents is 183. Most of them were females; male to female ratio is approximately 1:7
(12.6% and 87.4 respectively). Age is ranging between 21 and 61 years. Mean age is 30.6 (= 9.5 std) and median
age is 27 years. The most common age group was 20-29 years (63.9%), followed by 30-39 years (21.9%), while
14.2% of the total population was 40 years and above.

2- Perception of nurses towards the role of their faculties in transition to practice:

The association between perception of participants in two groups of nurses and consider their faculties focused upon
during the training in the hospitals on real work of nursing staff was statistically significant with p- value of 0.000,
79.5% of nurses who are practicing two years and more, and 52.5% of nurses practicing less than two years,
consider their faculties focused upon real work of nursing staff during the training period (figure 1).

The association between perception of participants in two groups of nurses and considered period spent in practical
training before graduation is sufficient and useful to gain practical experience was statistically significant with p-
value of 0.008, the perception of 50.0% of nurses who are practicing two years and more considered period spent

in practical training before graduation is sufficient and useful to gain practical experience to 29.5% of nurses who
are practicing less than two years (figure 2).

3- Also this study showed tendency to change the nursing career after graduation was the choice of 42.6% of

nurses who are practicing less than two years in nursing profession while it was the choice of 36.1% of nurses who
are practicing two years and more in nursing profession, male: female almost 2:1 (65.2% to 34.4%).
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Figure 1: Association between perception of participants in two groups and considers their faculties focused
upon real work of nursing staff during the training period (N= 183).

97 (79.5%)
‘ 32 (52.5%)
> 2years < 2years
m> 2years M<2years

Figure 2: Association between perception of participants in two groups and spent adequate time in practical
sessions (N=183).

61 (50.0%)
’ \ 18 (29.5%)
> 2years < 2years
m> 2years ®<2years
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Discussion

the results of this study showed significant association between participants with more than two years in practice
of nursing career and the nursing faculty focused upon during the training in the hospitals on doing the real work
of the nursing staff compared to participants with less than two years in nursing practice almost (79.5% % to 52.5%
), which is similar to studies that showed the first year register nurses (FYRNS) reported lack of sufficient attention
to the development of nursing skills during their undergraduate education and learning at university privileged
formal knowledge above the skills required to care for patients® . Newly licensed registered nurses (NLRN) are
not prepared to deal with complex patient care especially in an unstable or unsupportive environment <9,

Many studies showed that novice nurses are coming out of school without adequate preparation for practice in the
real world and it is recommended for student nurses to work in hospitals during school to improve time management
and direct patient care skills V19 The future and potential nurses can experience the realities of a complex work
environment firsthand and see if they fit into the current culture of healthcare before they commit to a career path
that may not be a good fit 19,

The pre-graduation clinical training program, in which nurse students began learning about how to be a professional nurse
before they graduated, was helpful in enhancing clinical competence and facilitating nurse students' adaption to their
clinical positions after graduation . This study shows significant association between participants with more than
two years in practice of nursing career and nurses considered the period which students spent in practical training
before graduation is sufficient and useful to gain practical experience compared to participants with less than two
years in practice of nursing career (50.0% and 29.5% respectively).

Many studies showed that some novice nurses may leave their occupation or change their career due to stress &3 7
9, This study shows change of nursing career after graduation in 42.6% of nurses who are practicing less than two
years in nursing profession and 36.1% of nurses who are practicing two years and more in nursing profession. Also
there is significant association between gender of participants and change of nursing career after graduation; males
more than females their tendency to change their career almost 2:1 (65.2% to 34.4%) (P-value .004).
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Conclusion:

Nursing faculties, practicing nurses and nursing administrators jointly hold the excellence of nursing education in
their hands, they can help to reduce novice nurses' stress, increase their motivation to continue their work and
enhancing positive impact on patient outcomes.

This study show precede of participants with more than two years in clinical nursing practice in many aspects of the
role of their faculties in transition to professional practice compared to participants with less than two years in
clinical nursing practice, mainly in aspect of nursing faculty focused upon during the students training in the
hospitals on doing the real work of the nursing staff with (79.5%) to (52.5%) and in side of participants consider
the period spent from students in practical training before graduation is sufficient and useful to gain practical
experience with (50%) to (29.5%), also This study showed tendency to change the nursing career after graduation
was the choice of 42.6% of nurses who are practicing less than two years in nursing profession while it was the
choice of 36.1% of nurses who are practicing two years and more in nursing profession, male: female almost 2:1
(65.2% to 34.4%).

Further studies on this subject of this study are recommended.

Recommendations:

> Nursing faculty must focus during the training of their students in the hospitals on doing the real work of
the nursing staff before they left faculty.
> Nursing faculty can incorporate more 12-hour shifts on more sequential days into the clinical rotation

schedule, actively participate in shift report, learn and use the clinical documentation system and make rounds with
physicians to improve the students' readiness for practice.
> Nursing faculty can incorporate shift work as a student, which is impact positively on the ability of novice
nurses to achieve work-life balance.

Further studies on the following recommendations mentioned in other studies are recommended:

> The use of multiple technological venues in the classroom and clinical setting bolstered new graduates’
confidence in their ability to find and learn new information independently.
> Use of high stakes simulation with critical cases derived from actual nursing faculty experiences not only

taught students content, but also how to use critical thinking and reasoning skills in high-pressure situations, to
accommodate their increased student numbers and nursing colleges competing for clinical opportunities and
placement of students.
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ABSTRACT

Background: The transition of graduate nurses from an educational program into the professional nursing
practice setting is a long-standing issue and is widely recognized as a period of stress, role adjustment and reality
shock. This study aimed to explore perception of nurses towards the stressors, challenges and reality shock in
transition to practice.

Methodology: This is a descriptive comparative study conducted in teaching hospitals of the University of
Khartoum. Simple random sampling was used, including 183 nursing graduates divided in two groups: 61 nursing
graduates in first or second year of professional nursing practice and 122 nursing graduates with more than two
years of professional nursing practice that met selection criteria. Data was collected by using self administered
questionnaire. Data was analyzed using SPSS program version 20.

Results: The participants with less than two years in clinical practice experience of stress at the beginning of
their clinical practice related to lack of practical skills and lack of practical experience in dealing with various
medical conditions with (26.2% to 9.0%) and (36.1% to 9.8%) respectively compared to participants with more
than two years in clinical practice. Also this study showed tendency to change the nursing career after graduation
was the choice of 42.6% of nurses who are practicing less than two years in nursing profession while it was the
choice of 36.1% of nurses who are practicing two years and more in nursing profession, male: female almost 2:1
(65.2% to 34.4%).

Conclusion: The novice nurses’ tendency to change the nursing career after graduation this may due to the
novice nurses’ experience of stress at the beginning of their clinical nursing practice, related to lack of practical
skills and lack of practical experience in dealing with various medical conditions compared to participants with
more than two years in clinical practice.
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Introduction and Background:

The most stressful time was the first three months, but the stressful time that was correlated with new graduate
nurses’ intention to leave their job was between the sixth and twelfth months after employment &2, Novice nurses
face stress during their first year of clinical experience and that could influence the quality of patient care and also
their quality life. The causes of stress in novice nurses are insufficient competency, clinical workplace, clients’
challenges and colleagues' behavior ©.

Lack of competency can produce a lot of stress for novice nurses. Nurses experience high level of stress related
to their insufficient scientific and practical competency G4, Despite ongoing improvements in nursing education
in 21st-century, nurses come to the complex health care environment without the skills and knowledge needed to
practice ®). Competency is one of the most important and basic qualifications necessary for working in clinical
environments ©. About 25% of new graduate nurses lack critical reasoning and problem-solving skills which
make them unable to provide safe patient care. These nurses, lack the capacity to maintain and enhance the
knowledge base for continued safe and high-quality patient care ®. Many studies show that insufficient
competency problem can cause low self confidence and motivation of novice nurses ©.

Understanding the obstacles that new graduate nurses encounter may allow for the creation of stimuli
promoting adaptive responses, thereby avoiding disequilibrium of the personal self and support an easier transition
through the phases of reality shock®.

Aim of the study:
To study the perception of nurses towards the stressors, challenges and reality shock in transition to practice.
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Methodology

Research design: Descriptive comparative study design.

Study Setting:The study is conducted in the teaching hospitals of the university of Khartoum, all of them
placed in Khartoum state (Soba University hospital is general hospital founded in 1973, Saad Abul- Ella Teaching
hospital specialized in obstetrics and gynae, Medical & Health Services University hospital is general hospital and
Dr.Salma Dialysis Center based in 1985 specialized in dialysis and renal transplantation).

Population Study: is conducted in two groups:
- Nurses in their first or second year of professional nursing practice.
- Nurses for more than two years in professional nursing practice.

Inclusion criteria:

- Nursing graduates who have completed the Bachelor program.

- Nurses in their first or second year of professional nursing practice.
- Nurses for more than two years in professional nursing practice.

Exclusion criteria:

- Nurses who are not willing to participate in the study
- Nurses who were not present during the period of data collection
- Nursing graduates of diploma program.

Sample size:

Nurses in their first or second year of professional nursing practice = 61.
Nurses for more than two years in professional nursing practice = 122.

Total number = 183.

Methods of data collection: The selection was by simple random sampling. Data was collected by self
administered questionnaire.

Data collection tool: Data is collected by using a structured questionnaire.

The Questionnaire: Closed and open ended structured questionnaire, including brief personal data, hospital

stressors items, some general stressors, reality shock and the items used were selected from different similar

studies® 3 56.8.10-12.13,15) jn preparation of nursing graduates to practice in hospital after graduation.
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Data collection techniques:

WHO informed consent form is used. The participant is informed verbally. Then each participant was filled the
structured questionnaire.

The variables of study:

3. Stressors and challenges.
4. Reality shock.
5. Transition to practice.

Data analysis:

Data entry and statistical analysis is conducted using Statistical Package for Social Sciences (SPSS) program for
windows, version 20.0. Chi-square test and Fisher exact test are used to study the significant association between
the two groups in study population and the items of study. P-value less than 0.05 is considered as being significant.
Ethical issues:

v Official letter is obtained from the Graduate College Medical & Health Studies Board &Research
Committee faculty of Nursing Sciences - University of Khartoum.

v An official consent is obtained from the managers of teaching hospitals of Khartoum University.
v Informed Consent from the participants is conveyed.
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Results

4-  Demographic Data:-

The total number of respondents is 183. Most of them were females; male to female ratio is approximately 1:7
(12.6% and 87.4 respectively). Age is ranging between 21 and 61 years. Mean age is 30.6 (= 9.5 std) and median
age is 27 years. The most common age group was 20-29 years (63.9%), followed by 30-39 years (21.9%), while
14.2% of the total population was 40 years and above.

5-  Association between being uncomfortable in hospital and insufficient competency (lack of scientific
knowledge, lack of practical skills, lack of practical experience in dealing with various medical conditions
and deficiency of good communication skills with hospital staff and beneficiaries of services) between two
groups (more than two years and less than two years) in professional nursing practice:- The association
between being uncomfortable in hospital and lack of practical experience in dealing with various medical
conditions among both groups of nurses was statistically significant with P value of 0.000. Insufficient competency
related to lack of practical experience in dealing with various medical conditions was the first cause of
uncomfortable in hospital for 36.1% of nurses practicing less than two years while it was cause of uncomfortable
in hospital for 9.8% of the nurses who are practicing two years and more (Figure 1) and the association between
being uncomfortable in hospital and lack of practical skills among both groups of nurses was statistically
significant with P value of 0.002. Insufficient competency related to lack of practical skills was the second cause
of uncomfortable in hospital for 26.2% of nurses practicing less than two years while it was cause of uncomfortable
in hospital for 9.0% of the nurses who are practicing two years and more (Figure 2).

6- Also this study showed tendency to change the nursing career after graduation was the choice of 42.6% of
nurses who are practicing less than two years in nursing profession while it was the choice of 36.1% of nurses
who are practicing two years and more in nursing profession, male: female almost 2:1 (65.2% to 34.4%).
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Figure 1: Association between being uncomfortable in hospital and lack of practical experience in dealing with
various medical conditions between two groups (N= 183).
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Figure 2: Association between being uncomfortable in hospital and lack of practical skills between two groups
(N=183).
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Discussion

Many studies which showed many causes of stress in novice nurses which may result in quitting their work
including insufficient competency, clinical workplace, clients’ challenges, poor communication skills and
colleagues' behavior &3 4),

In this study there is significant association between participants with less than two years in practice of nursing
career and being uncomfortable in hospital related to lack of practical skills compared to participants with more
than two years in nursing practice (26.2% to 9.0%).

Also there is significant association between participants with less than two years in practice of nursing career and
being uncomfortable in hospital related to lack of practical experience in dealing with various medical conditions
compared to participants with more than two years in nursing practice almost 3:1 (36.1% to 9.8%). These two
stressors mentioned above are related to insufficient practical competency including inadequate skills in routine
care and inadequate skills in advanced care. These results are similar to study which showed that first year
registered nurses (FYRNS) reported lack of sufficient attention to the development of nursing skills during their
undergraduate education ®. These results support effectively the studies which showed that the causes of stress
in novice nurses were insufficient competency in those two items and that the beginning of clinical practice that
most newly graduated nurses realized the difference between the expectations of workplace and their abilities.
Some studies showed that values and ideals in education are not completely compatible with those of workplace
(11.14) The differences between the university and the workplace are realized and this could be shocking for the
newly graduated nurse @ 4- Another study showed that novice nurses are coming out of school without adequate
preparation for practice in the real world @ A study of 135 chief nursing officers reported that only 10.4% of
new nurses are prepared for hospital nursing, whereas 89.9% of nursing school leaders felt that graduates were
fully prepared to provide safe and effective care in hospital settings ™ This may reflect that the nurse’s
performance when subjected to real hospital practices is better than what is shown theoretically in faculty records.

Many studies showed that some novice nurses may leave their occupation or change their career due to stress &2
7-9), This study shows change of nursing career after graduation in 42.6% of nurses who are practicing less than
two years in nursing profession and 36.1% of nurses who are practicing two years and more in nursing profession.
Also there is significant association between gender of participants and change of nursing career after graduation;
males more than females their tendency to change their career almost 2:1 (65.2% to 34.4%) (P-value .004).
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Conclusion:

Nursing faculties, practicing nurses and nursing administrators jointly hold the excellence of nursing education in
their hands, they can help to reduce novice nurses' stress, increase their motivation to continue their work and
enhancing positive impact on patient outcomes.

This study emphasized the participants with less than two years in clinical practice experience of stress at the
beginning of their clinical practice related to lack of practical skills and lack of practical experience in dealing
with various medical conditions with (26.2% to 9.0%) and (36.1% to 9.8%) respectively compared to participants
with more than two years in clinical practice. These stressors may reflex in novice nurses’ tendency to change the
nursing career after graduation, also this study showed tendency to change the nursing career after graduation was
the choice of 42.6% of nurses who are practicing less than two years in nursing profession while it was the choice
of 36.1% of nurses who are practicing two years and more in nursing profession, male: female almost 2:1 (65.2%
to 34.4%).

Further studies on this subject of this study are recommended.

Recommendations:

> Increasing student-patient ratios during the later clinical courses, student nurses can begin learning how to
prioritize patient care needs and time management skills.

> Nursing faculty’s responses in difficult or challenging situations provided a basis for decreasing anxiety
and stress when the new graduate encountered unexpected or unknown situations and set an example for the new
graduate nurse to follow in rendering patient care.

> Study recommended student nurses work in hospitals during faculty to improve time management and direct
patient care skills.

> Longer orientation programs produce nurses with a greater sense of belonging and job satisfaction.

Further studies on the following recommendations mentioned in other studies are recommended:

> Assessments such as the performance based development system can provide information about learning
needs and facilitate individualized orientation targeted to increase performance level.

> Transition to practice courses, seminars or other educational interventions may need to raise awareness
among novice nurses.

> Formal part of nursing education could be specific critical thinking oriented parts of the curriculum in which
critical thinking and decision making is assessed and improved as part of the transition to practice.

> The use of technology may be an important step in error reduction.
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Abstract

The study of the coralline limestone at Khor Eit north of Port Sudan city revealed that most
ancient building used the limestone , such as , some residential build up from limestone, e. g
Alshenawy Historical Palace .the current research were carried to assess the geotechnical
materials properties and the weathering that effects the rock performance.

Limestones in the studied area, Khor Eit, laid down on a warm shallow seawater, from Oligocene-
Pleistocene. The calcite is composed of skeletal fragments, (Carella and Scarpa., 1962) that as
weathered materials which has direct effects on the geotechnical properties of limestone.

The result of site investigation indicates that the rock materials change in color (discoloration )
which give rise to weighing the grade of weathering in to slightly to moderately weathering.
Mechanical weathering leads to opening of discontinuities by rock fracture, opening of grain
boundaries and the fracture on cleavage of individual mineral grains, resulting in sliding of the
rock. Whereas chemical weathering results in chemical changes in the mineral due to the seasonal
water at the drainage system of the Khor which cause a dissolution of the rock materials contains
limestone and the formation of the cavities.

Under the influence of weathering, the strength, density and volumetric stability of the rock
reduced, whilst porosity is increased, geotechnical investigation and the characterization of the
weathered rock material, is useful to understand about the rock material weathering processes.

1. Introduction

The study of the limestone at Khor Eit north of Port Sudan city revealed that. Limestones, laid
down on a warm shallow seawater. The calcite is composed of skeletal fragments, was naturally
precipitated form the sea. Which are uplifted, above the sea level, due to the tectonic, and plates
movement. The deposition of the limestone the clastic sediments in the Khor Eit formation,
produced a unique pattern of carbonate, siliciclastic sedimentation within a geographically,
restricted area i.e. Khor Eit. (Carella and Scarpa., 1962) that as weathered materials which has
direct effects on the geotechnical properties of limestone. The dissolution of limestone during the
deposition, revealed decrease in the strength.

1.2 Location of the Study Area:

Khor Eit has been selected to be the targeted Locality of the material studied .1t lies at45 Kilometer north
of Port Sudan city bounded by longitude36°30-37° 20East, and latitudes21° - 21° 30North. Fig (1)
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1.3 Aims of the Study:
The main aims of this study are to investigate the geotechnical properties of the rocks in the area to
determine
1- the geotechnical parameters of the rocks both in the field and laboratories
2- and the weathering of the rocks and its relation to the failure types and their relationship with the
discontinuity properties.
3- And the minerals constituents and its relation to the rock strength and others parameters.
1.4 Material and Methodology:

1.4.1 Introduction:

The methods of study concerning the field investigation, are to detect the properties of the
limestone material, mass properties, and collections of the samples, to conduct chemical, physical,
and optical properties of the limestone

1.4.2 Field Investigations:

An assessment, of the limestone, has been conducted in the field investigation, involving, strength
measuring, and sampling of different geological units, as well as lithology description. The field
investigations include, sampling from exposures, and subsequent laboratory analysis.

In-situ mechanical strength, of the rock mass of limestone, were obtained by using a handy
Schmidt hammer, which is subjected to a range of factors, such as the degree of weathering, and
fracturing. The field test, in accordance to the Requirement, or specifications of the American
Standard Testing Methods (ASTM, 1987).

The discontinuities, rock fractures, were measured, filling materials and strengths tests of the rock
wall, were carried out. Also, the fieldwork, assess the discontinuities, measurement of rocks wall
strength and spacing.

In situ chemical test of limestone, to assess the proportion of calcium carbonate, which carried by
the addition of dilute hydrochloric acid (1:10), which usually exhibits a good effervescence
reaction.

The testing includes the physical and chemical properties such as: Color, and texture which were
performed on the field.

1.4.3 The mechanical laboratory test:

The Geotechnical properties were carried out, at the geotechnical laboratory, of the Geological
Research Authority of Sudan (GRAS). Which includes, Point Load Rock Strength, and
Unconfined Compressive Strength.in accordance to American Standard Testing Methoods1997.

2. Geology:

The regional geology of the coastal area, north of Port Sudan has been studied, comprehensively
to understand, the potentiality of the formation. The Basement Complex rocks, forming the hilly
region to the west, consist of metamorphic rocks, with repeated deformion, as well as relatively
younger intrusive and extrusive rocks (Vail, 1993). The Basement Complex rocks, are overlained
unconformably, by Tertiary sequences containing a series of conglomerate, clay, Marl, and
Magnesian limestones, sandstone, shaly limestone and, raised coral reefs. This succession
followed by gypsiferrus clay, Marl, and a thick layer of gypsum horizon. .( Sestine,1956).
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Fig 1: The location Map of the studied area

Khor Eit succession, includes lithological units, of different ages, from Lower —Middle Miocene
and extend to post Middle Miocene-Hliocene.The distinguishable baking effect, of the basalt
extrusion was observed clearly, on Khor Eit Mohamed Goal Road, and north of Eit village at J,

Tobanam. (Crella and Scarpa, 1962)
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3. Results of Geochemistry and Geotechnical Properties of limestone:
3.1. Rock Properties:

3.1.1 Introductions:

The rock properties include, the field measurement, of the geotechnical properties, of the in-situ
rock, in addition to the physical and geotechnical properties of the rocks types that obtained from
the laboratory testing measurements.

3.1.2 The Investigation of Limestone Weathering Profile:

The Limestones weathering, is caused by climatic changes, where are susceptible to various
atmospheric factors, causing their destruction, especially in the coastal plain. In the study area the
limestone, variably weathered, due to its genesis during transgression, and regression events, and
the on-going chemical, and physical weathering processes.

The area of study characterized, by some geotectonic criteria, which are related to important
natural hazards, of sliding and toppling, of the Limestones rocks unit. The fractures opening by
the seasonal water of the drainage system

Weathering effects, on the physical, and mechanical properties, of rocks causing sliding, and
toppling problems. These properties, studied at the site investigation, using the common methods,
for investigation International Society for Rock Mass Mechanics (ISRM,1981) for classifying,
weathering rocks designation, in to different grades in site, because these methods quantify, after
testing rock material ,using Schmidt hammer ,and or the field geological hammer Table(1).

3.1.3 Geochemistry of the Limestone Formations:

Results, of the geochemical analysis, show that limestone, vary widely with respect to CaO, and
MgO content ,resulting in the three predominant rock types, Limestones, dolomite and dolstone,
present in the study area. The geochemical analysis, of limestone detected the marked differences,
in the geochemistry of various locations. Comparisons of median MgO values, shows that the Arus
and part of Khor Eit, are both of high purity limestone. In terms of MgO content; the total of 40%-
35% of the abundance of the dolomite, at Abu Imama, in addition to the dolstone, and other
impurities Plate(1) , Plate(3),and Plate(6).

3.2. Results of the Geotechnical Properties and Geochemistry of limestone:

The physical and mechanical characteristics of Limestone, Marlstones, and clayey limestone
rocks table (1), are variable and are controlled by mineralogy, texture, the proportion and
distribution of calcium carbonate, (Somerton, W. H., Masonheimer, R., and Singal, A., 19)
Table (1) the geotechnical properties and weathering grade of limestone

POIT Schmidt classification Soundness
LOAD Hammer %
sample Density Strength strength
location Kg/m3 w..absorb% | Map Map
Medium 8 Moderately
strength
Dolomitic 24.65588  0.605321 35 50 52.5 weathered
Khor Eit Medium B Moderately
limestone 20.33067 0.620425 3.8 56 strength 45.7 weathered
K.Eit Well high strength 3 Slightly
limestone 24.8212 0.508058 4 64 70 weathered
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Graph (1): the relationship between the limestone rock strength and the limestone rock density

SEM HV: 20.0 kV VWD: 24.97 mm I 1 | l VEGAS TESCAN

SEM MAG: 521 x Det: SE 50 pm
SEM MAG: 521 x Date(mJ/d/y): 09/25/16 Performance in nanospace

Plate 1: Micritic high Magnesium Calcite, with Quartz,and Plagoclase.

The scanning electron microscope plate (1) shows the presence of the silicates in the tested
samples lead to increase the strength of the sample.
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SEM HV: 20.0 kV WD: 25.13 mm I | VEGA3 TESCAN

SEM MAG: 425 x Det: SE 100 pm
SEM MAG: 425 x | Date(m/dly): 09/26/16 Performance in nanospace

Plate 2: Scanning electron microscop shows the pore space differ from100-20 micrones

SEM HV: 20.0 kV | VWD: 27.90 mm I I VEGA3 TESCAN

SEM MAG: 708 x Det: SE 50 pm

'SEM MIAG: 708 x | Date(midly): 09/26/16 | Performance in nanospace

Plate 3: Scanning electron microscope monograph show Sparry calcite enveloped by
carbonate micrite Arus
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Plate 4: The Sliding of layers of the bedded calcareous calystone lies below the dolomitic
limestone.

Environmental conditions on the slope produces progressive degradation, forming opening of the
apertures causing effects on the wall, as explained by the presence of smaller clayey particles. In
these formations progressive failure observed concerning discontinuities of slope, had made the
slope unstable.

3.3. Weathering of the Khor Eit rock fractures, joints and cavities:

The mechanical weathering, leads to opening of discontinuities of the rock. The opening of grain
boundaries, creates fracture, and cleavage of individual mineral grains, thus fracture integrated to
persistent discontinuities, resulted in sliding of the rocks as shown in plate (4).

The chemical weathering, results in chemical changes, in the mineral constituents due to the
seasonal water, at the drainage system of the Khor, or from the ground surface. Thus, causes
hydration of the rock materials, like limestone, resulting in the formation of cavities i.e. plate (5).
Environmental conditions on the slope produces progressive degradation, forming opening of the
apertures causing effects on the wall, as explained by the presence of smaller clayey particles, plate
(3). In these formations progressive failure observed concerning discontinuities of slope, had made
the slope unstable. Table (2) shows the discontinuities condition of the potential layers

Table2: Discontinuties Condition of the potenial Layers

PROPERTIES joint1 joint2 joint3
OF DISCOTIUTIES | Abu Imam Dungunab Khor Eit
large scale

lightl d lightl Straight
roughness slightly curve slightly wavy raig
Infilling No infill-surface No infill-surface open-without infill
Weathering weathered weathered Weathered
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Plate (6): Plane
polarized light X4:x Ostracod filled by micrite and the crystals of calcite and dolomite and

quartz.

4. Results Discussions:

The tested rock samples have compressive strength less than 3 MPa for the weak and weathered
rocks. Moreover, the strength ranges of the slightly to moderately weathered rocks between 15-75
Mpa. The compressive strength commonly increases with the increase of density graph (1). The
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study of coralline limestone indicates that the weathered coralline limestone are weak and revealed

low strength. The dissolution of the limestone increase the pores, as shown at scanning electron

microscope plate (2), and the electron microscope show the presence of the silicates in the tested

samples lead to increase the strength the sample plate (6)and plate (1) ,(Mielenz R.C., King M.E.,

1955).

Mineralogy plays an important role in the characteristics of the rocks. Mineralogy was the factor

that influences the rock’s type, color, strength and other properties. Anhydrous silicates (feldspars,

quartz, hornblende, augite and olivine) are considerably harder and stronger than most other
common minerals, and can affect the strength of a rock. Large amounts of a relatively soft mineral,
such as calcite in limestone, can result in rapid breakdown due to weathering processes (Shakoor

and Bonelli, 1991).

Degree of cementation defines as mineralogy of bonding or cementing material. This is regarded

as an important property that controls strength. Quartz provides the strongest binding material,

followed by calcite and ferrous minerals. (Bell, 1992).

Limestone intercalated with medium grained sandstone which is mainly composed of quartz

minerals plate (1) scanning electron microscope and it has medium to coarse grained texture, which

motivates compact rocks to revealed high density and strength.

5. Conclusion:

Concluded that unconfined compressive strength increases, with an increase of siliclastics

sediments in the Limestones, tectonically-controlled deepening in the study area, produced a

unique pattern of carbonate silic -clastic sedimentation, within a geographically restricted area (at

the coastal plain). This includes Khor Eit formation, which shows an increase in non-carbonate
content recorded.as weathered materials intercalated during the sedimentation.

e The rock sample with a good degree of cementation due to the presence of quartz or calcite

cements revealed higher strength, compared with the poorly bonded ones.

e The micrite limestone, revealed higher strength, than sprite limestone, hence mineralogical
constituents’ factors such as (e.g., silica). These indicated the importance of integrating
petrographic investigations with any geotechnical study on the coralline limestone.
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