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and corporate communication can really make your
target audience aware of the project. (2018)

Internal Communication Engagement
in Engineering Organizations

The purpose of communication is to influence others
throughthe message and exchange information. Internal
communication at workplace is to manage the culture
communication of the organization. It can help and
make positive impact within employees and managers.
Also, it can build culture communication of originations
that improve such as quality, productive satisfaction,
and performance at workplace. Therefore, employee’s
engagement is a significant key of understanding the
objective, mission, and vision. (2019)

How are Public Relation and Corporate
Communication Creating an Impact in
Engineering Organization?

Public relations and corporate communication have
its impact in growing the business of the engineering
organizations. There are several examples that are
effective in PR and corporate communication programs
and others PR strategies. These examples are found to
contribute engineering organization achievements in

different goals and objectives. Creating content, making
new technology, and defining the target audience are
the examples of creating the message for engineering
industry to increase your visibility and impact. Today,
PR and corporate communication become more than
the relationships between the organization and its
public. It can change the attitude and behavior of the
publics. (2019)
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The Contributions of PR and Corporate
Communication in Engineering Organization

Ibrahim Subaykhi
PR & Communcation
specialist

The contribution of PR and corporate communication are a gateway to the business
growth. Public relations and corporate communication today is contributing to the
business growth. One of the PR and corporate commutation functions is to provide
information that contributes to change and make stakeholders as well as some
strategies that help audience to be aware of engineering organizations. (2015).
According to PRSA “Public relations is a strategic communication process that
builds mutually beneficial relationships between organizations and their publics.”

How to Describe Your Project to the
Audience?

The goal of engineering projects is recognized as
an important element to the engineering company.
Understand the goals are essential to the community
because public relations and corporate communication
make clear message and create awareness of PR.
Communication strategy plans to the publics and
design your message that creates a positive image

as well as making a relationship with the audience
through communication strategy. It also plans to craft
the message through different platform. (2011)

For example, civil engineering is very important in the
society. It describes new projects by engineers who
need to make PR strategy to have a good reputation.
Holding solid engineers help to accomplish the mission
effectively becausethat could sparkinterest of investors.
Therefore, for engineering, the value of public relations
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Figure (5.6) : Variation of the Compressive with the Straw Fiber %

5.5The effect of Sand on the
Compressive Strength:

In this project the effect of sand addition to clay mixture
has been investigated in order utilize the waste sands
resulting from the crushed stones used for coarse
and fine aggregates in ready mixing concrete plants.
Three mixes have been tested namely CS (clay +
sand), CSP (clay + sand + palm fibers), and CST (clay +
sand + straw fibers) in addition to the control mix (only
- clay). Table 1 shows the content percentages used
in the mixes and the respective test results. First an
attempt has been made to a 25 % for the sand content.
The cube samples was tested for the compressive
strength and the average result of the compressive
strength is 2.11 MPa which is lower than that recorded

for control mix C 2.55 (MPa). Thus the addition of sand
does not have any positive effect on compressive
strength. Furthermore, addition of 0.25 % of palm and
straw fibers to the CS mix in order to show the effect
of each fiber separately on resulting compressive
strength. From the test results shown in Table 1, it is
clearly seen that, both fibers have negative effect on
compressive

strength where lower values have been recorded than
the control mix C.

The lowest compressive crushing strength belongs to
the mixture that hasthe straw content (CST). It reached
1.33 MPa. Thus, the addition of sand into themixtures
seems to make the compressive crushingstrength
worse, especially with the straw content.

Number: (106) - March 2020 _
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5.4The effect of Straw fibers content on the compressive strength:

Straw, in fact, are weakly adherent to the earthmatrix, thus, it is clearly seen from Figure 4that the compressive
strength is decreased when the percentage of straw fiber increases. Thus, straw contents do not have any
positive effect on compressive strength. However, it may be very useful for preventing cracking during drying
(shrinkage) and handling.
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Figure (5.5) . Compressive Stress-Strain relationship for the Straw Fibers.

A correlation curve was drawn in Figure 5 to represent the variation of the compressive strength [ (MPa) with the
percentage of the straw fiber contents. The obtained fitting equation can be written as;

Q=-2.56T"2 +0.624 T + 2.376 (2)

where,

T = percentage of straw fibers



Fig (5.2) CUBS UNDER PRESSURE Fig (5.1) DRY CUBS

5.3 The effect of palm fibers on the compressive strength:

Figure 1 shows the strain- stress curves for the three palm fibers percentages i.e. 0.25, 0.5%, and 0.75%.
It is immediately possible to note form Figure 12-, that when the percentage of palm fibers increases, the
compressivecrushing strength is increased form 25.5 MPa of only-caly mixture to the highest value of 3.72 MPa
for the 0.75 % palm fiber mixture. This may be attributed to the rough texture of the palm fibers and their high
tensile strength which provide good bond with the clay particles.
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Fig (5.3). Compressive Stress-Strain relationship for the Palm Fibers.

A linear correlation curve was drawn in Figure 3 to represent the variation of the compressive strength Q (MPa)
with the percentage of the palm fiber contents. The obtained fitting equation can be written as;

Q=19 P+2.175 1)

where;

P = percentage of palm fibers
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(5.1)Experimental program:

1- Only Clay » 8 cubs » 4cub after 14 days and 4 cubs
after 28 days

clay with 0.25% palm fiber » 8 cubs » 4cub after 14
days and 4 cubs after 28 days

clay with 0.5% palm fiber » 8 cubs » 4cub after 14 days
and 4 cubs after 28 days

clay with 0.75% palm fiber » 8 cubs » 4cub after 14
days and 4 cubs after 28 days

clay with 0.25% hay fiber » 8 cubs » 4cub after 14 days
and 4 cubs after 28 days

clay with 0.5% hay fiber » 8 cubs » 4cub after 14 days
and 4 cubs after 28 days

clay with 0.75% hay fiber » 8 cubs » 4cub after 14 days
and 4 cubs after 28 days

75% clay and 25% sand » 8 cubs » 4cub after 14 days
and 4 cubs after 28 days

75% clay and 25% sand with 0.25% palm fiber » 8

cubs » 4cub after 14 days and 4 cubs after 28 days
75% clay and 25% sand with 0.75% palm fiber » 8
cubs » 4cub after 14 days and 4 cubs after 28 days
75% clay and 25% sand with 0.25% hay fiber » 8 cubs
» 4cub after 14 days and 4 cubs after 28 days

5.2. Results and discussion;

The uniaxial compressive strength experiments were
themain focus of this project. 10 x 10 x 10 cm3 in
dimensions,cubic in shape samples were produced
and tested and these wereleft todry in airfor 14 and 28
days.Two natural fibers have been investigated each
with three different percentages 0.25 %, 0.5 %, and 0.75
% in addition to the control sample (only-clay).

Eight cubic specimens were prepared for each fiber
content. The experimental test setup can be seenin
Figure1.Atotal of 80 compressive strength tests were
conducted withnonfibrousand fibrous samples and the
results are presented in Figs. 2-5.



both primary and secondary sources. Notably, secondary
data were collected from credible sources available
from beforehand, such as textbooks, a literary journal,
magazines and newspapers along withreliable websites.
Consecutively, the primary data were collected through
the processes of interview and questionnaire survey.
The collected data were then analyzed using both
qualitative and quantitative analysis procedures. For
the qualitative analysis, the descriptive data collected
from the interview transcripts, surveys as well as the
secondary sources were evaluated individually and
themes were formed, based on the research aim and
objectives. Correspondingly, a quantitative analysis
was conducted through the analytical data collected
from the 135 questionnaires on the SPSS software. The
technique of factor analysis was used for the study
with the implementation of Varian Rotation to make
the variable sand factors retrieved from data simpler.
Furthermore, in order to maintain the reliability of the
research procedure, a pre-test was conducted among
135 respondents comprising managers, engineers,
laborers, and foremen (questionnaire) and 15 managers
(interviews) and 3 construction companies (case study).
It was conducted 1 month prior to the final test to avoid
any kind of confusions. To ensure the validity of the
research process, internal as well as external validity
method was undertaken. The internal validity method

i
If
i

referred to the assessment of changes between the
outcomes of the pre-test and the final obtained results,
whereas the external validity was ascertained through
the use of random sampling method for the selection of
respondents. Confidentiality of the respondents’ details
and data collected from them were kept confidential to
the optimum level. Besides, the ethical guideline, as per
the University of Sanford regulations for preparing the
study, was complied with strict adherence to enhance
its reliability in the academic field.

Case study

The case studies for the three companies have been
referred to as Case Study A, B & C, the results for which
have been interpreted using the thematic analysis
method. The participants of case study A had opined that
they did not have any distinct safety culture and hence,
had designed them according to the situations’ demand.
They believed that organizational culture relied largely
upon its safety whereby ensuring the introduction and
implementation of the safety policy was the discretionary
power of the top-level management, who believed it to
be expensive and less important pertaining to its end
results. Therefore, it is important that the organizational
culture can work upon implementing the required safety
policies, thereby leading to the improvisation of its
safety performance.

o g

Figure 4: Framework developed for the study.
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Methods

This study was prepared with a focus on creating a
framework to establish an association between safety
and culture, pertaining to safety performance within
the construction department of Saudi Arabia. The
interpretivism philosophy was implemented in the study
as the basic characteristics of the human respondents
were to be identified withthe determination of their active
involvement in the cultural and social life. The selection
of this philosophy has thus helped in understanding
the variations in the thought-processes of individuals
associated with the Saudi Arabian Construction
Industry, who were selected as respondents for the
research process. Stating precisely, the research
process comprises the use of deductive strategy
to formulate the framework and improve the safety
culture and performance of the construction projects
therein. The aptness of selecting this strategy lies in
the completion of the research by following a particular
pattern as represented in the below illustration (Figures
1 and 2). This has, in turn, helped in obtaining effective
supervision and funding for the completion of the study.
Moreover, the study consists of multiple research
strategies, which go well with the complicated approach
of the interpretivism philosophy. The various strategies
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Figure 1: Research methods used.

To maintain a proper balance of the selected strategies,

the mixed method has been selected for the research,
which implies that the data collected will be analyzed
and evaluated using both the qualitative and quantitative
approaches .The mixed method had contributed largely
to providing a theoretical discussion of the social

that have been used in the research process are
interview, multiple case studies and a questionnaire
survey. The multiple case study approachincluded three
construction companies of Saudi-Arabia, which entailed
a government concern and 2 private organizations. The
case studies helped in deriving a clear understanding of
the complex issue of safety culture practiced within the
Saudi-Arabian construction projects from past records,
available in the form of official reports and documents
provided voluntarily by the participating organizations.
The outcomes of the case study analysis were hence
justified with primary data collected through interviews
and questionnaire surveys conducted on a similar
issue of concern. The use of both the strategies had
accordingly helped in deriving confirmatory outcomes
related to the perceptions of the selected respondents.
The questionnaire survey was also conducted among
250 respondents, out of which only 135 were selected for
the final research. This survey involved the individuals
associated with all the three levels of management,
namely thedirectors, supervisors, and managers as well
as the operational foremen and leaders (operational
level). The interview process included a total of 15
respondents with experiences in different job roles of
the Saudi Arabian construction industry.

Trwmtings
™
Alechiani
s i
Test ihe
(TSN T

Figure 2: Deductive strategy as used in the research process.

and cultural factors along with logical and analytical
descriptions. Although both the research methods are
considerablydifferentfrom one another,theircombination
in this research helped in making the study reliable and
valid to the utmost level possible. The mixed research
approach was implemented on the data collected from



share in the number of injuries resulting from accidents.
The occurrence of a high number of accidents in the
Saudi Arabian construction industry is a major concern.
Although various strategic measures have been applied
till date to counter the hazards and risks faced by the
employee in the industry, critics have been arguing
regarding the effectiveness of the policies implemented
therein. Mosly emphasized the importance of adequate
safety policy in the Saudi Arabian construction and
argued that there is an urgent need of improved safety
policies. In order to improve the safety performance
construction industry is implementing many strategies
such as technology inclusion, generating awareness
amid the workforce, and taking proper precautionary
measures through training. However, the construction
industry is still considered as one of the highest-risk
industries, depicting low safety improvements until now.
As revealed by Mosly, only in 2014, the industry had
recorded 69,242 accidents, which was approximately
51% of the total workplace accidents recorded in the
year as compared to other industries of Saudi Arabia.
Inadequate safety policies have been recognized as
one of the key factor impacting safety performance.
Haadir, et al. criticized the safety policies implemented
in the Saudi Arabian construction sector, assessing
those as ineffective to ensure highest safety standards
in working sites. The causes of such ineffectiveness
have often been vague to the policy developers, whichin
turn affect the successful accomplishment of the safety-
related objectives. Possible challenges, as identified by
Mosly may include the lack of managerial effectiveness
to deal with the intensely diverse workforce and their

varying beliefs concerning safety. Moreover, the lack of
effective leadership practices also might contribute to
theriskfactors. This paperthus explores the contributors
of the safety hazards in the Saudi Arabian construction
industry, with critical emphasis on the safety policies
implemented therein. Further suggestions will also be
framed aimed at enhancing the effectiveness of the
safety policies implemented in the industry. (KSA),
despite its rapid growth in the construction industry
of the Middle East region does not pay much heed to
safety. Shoult also asserted according to the growing
demand of the construction industry in Saudi Arabia,
which influences people all around the globe to invest
as well as be employed in this sector. It is thus that both
Awad and Smith had argued that instead of directly
focusing on safety policies, the construction industry
of Saudi Arabia assesses techniques to manage the
increasing accidental expenses and diminishing the
delays caused in the completion of construction as a
result of accidents. Albogamy et al. has also clearly
highlighted upon the fact that the construction industry
of KSA considers delays in their projects to be a matter
of deep concern and hence, lacks proper assessment
techniques when determining the safety issues. Hence,
to eradicate the issue from its roots, Mosly stated
that it is essential to frame effective safety policies
and implement them in the regular course of actions
by the individuals associated with the Saudi Arabian
construction industry. Also affirmed its significance
to personal commitment and responsibility of the
individuals, as the most significant aspect behind the
implementation of safety policies within the workplace.
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Abstract

Globally construction industry is one of the most hazardous industry and is responsible
for the occurrence many fatalities due to accidents. In the Middle East, Saudi Arabia is the
leader in the development of construction projects and the Saudi Arabian construction
industry is recording a high number of accidents that cause injuries and fatalities. In Saudi
Arabia, the implementation of safety policies and achieving an adequate safety culture
is one of the key challenges. Construction firms contain well-equipped safety policy but
lack of implementation of safety policy is a concern. Safety culture and overall safety
performance require proper development and implementation of safety policy. Nonetheless,
this subject matter has evoked quite a significant deal of debate in the current phenomenon.
Correspondingly, a framework has been developed in this paper, addressing the issue of
safety culture in the all- round development within the Saudi Arabian Construction industry.

The study is based on the interpretivism philosophy
along with the deductive approach to assess the issues
related to safety within the construction industry of Saudi
Arabia. It will then focus on framing and implementing
policy as well as a framework into the regular
proceedings to improvise the safety culture therein.
Besides, the use of the mixed research approach and
multiple research strategies has contributed immensely
in providing a comprehensive and justified discussion
on the issue of concern. Data has accordingly been
collected from both primary and secondary sources,
which were then analyzed qualitatively and interpreted
using the thematic analysis tool. The collected data were
also analyzed quantitatively using the SPSS software,
where they were tested for reliability and significance

differences. ANOVA and correlation testing were also
conducted on the collected data to assess the position
of the Saudi Arabian construction industry in terms of
safety and measures to improve in the future.

Keywords:
Safetypolicyinconstructionindustry; SaudiArabian
construction industry; Organizational culture in

Saudi Arabia; Safety culture in construction
Introduction

Poor safety performance has always been a significant
issue of concern for the Saudi Arabian governmental as
wellasprivateorganizations.SaudiArabianconstruction
industry is large and expanding with immense structure
and manpower but Aldhafeeri reported that between2009
and 2019, the construction industry had the biggest



Based on the above description of several problems
for elderly, handicapped people and problems at
factories it is found that these cases impact our society
and need consideration by developing technological
solutions to support, assist and help them do their
daily live activities easily and efficiently.

In order to help elderly and handicapped people to live
their life without feeling disability and to allow them
to do tasks independently, this project is proposed to
design and develop a 3D printed robotic arm which
can be controlled by hand gestures using Arduino and
hover sensing techniques. In this project, we aim to
achieve the following objectives:

* Todesign and manufacture a robotic arm using three-
dimensional printing technique by using MakerBot 3D
printer.

» To design hardware controller system with hover
sensor connected to Arduino.

» To assemble the robotic arm with stepper motor and
servo motors at different levels by employing a servo
motor shield and motor driver.

* To build a control sketch for robotic arm through hand
gestures via hover sensor which controls the robotic
arm using designated hand gestures.

2. Methodology

2.1. Overall Framework

As can be seen in Figure 4, the users as (workers,
handicapped, elder) provide hand gestures by their
hand. These hand gestures detected by hover sensor.
The collected data will be sent to the Arduino. The
Arduino will process data to accomplish task using
servo motor. Real motion will apply on the robotic arm
by servo motor. An important feature in our project
is to control a robotic arm with hand gestures. This
feature can be applied by following the below steps:
1- Build a control sketch for robotic arm through hand
gestures via hover sensor.

2- Upload control sketch into Arduino.

3- Attaching hover to Arduino board and put it on a
robotic arm.

4- Hover detect hand gestures, so we can control a
robotic arm.

3. Robotic Arm Assembly and Final Results

3.1 Assembly of the Robotic Arm Parts

Table 1 shows three parts of the robotic arm before
and after assembling them. As can be seen, all arm
parts were manufactured using 3D printer and were
connected and attached to each other using screws
and servos were attached to the joint positions in the
arm.

Table 1 Before and after assembling the
robotic arm parts

As can be seen in Figure 5, the full structure of the
robotic arm is shown whichdemonstrates its scalability
and efficacy of movements at different levels. The arm
also includes a gripper at the end which was also
manufactured and attached with two servos.
3.2ExperimentalWorksandFinalResults
As can be seen in Table T show readings in serial
monitor and actual response on the robotic arm.
Table 2 Readings in serial monitor and actual
response on the robotic arm

4 Conclusion

We proposed to design and develop a 3D printed
robotic arm which can be controlled by hand gestures
using Arduino and hover sensing techniques, uses
Embedded System. The robotic arm developed by
two steps, its structure is fully printed using MakerBot
printer in three stages: printed gripper, turntable and
arm frames. Then, assembling robotic arm parts by
servo motors. Finally, developing a controller using
preprogrammed hand gestures via hover sensing
techniques attached to Arduino UNO board.
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effective way. The time, dangerous environment and
power loss problems can be solved using technology.
The workers are more exposed to these problems
as shown in Figure 1 [1] such as stuck by moving
vehicles, falls from a height, and so on.

In our communities and our homes, some people like
elderlies and handicapped persons need assistance
specially if there is nobody around them. In some
occasions, handicapped people suffer from difficult
situations. Actually, paraplegia takes the first place
among other handicap types, according to a survey at
US as can be seen in Figure 2 [2].

In addition to paraplegia, amputation resulting from
cars accidents, motor skills, cancer and diabetic
disorders. Amputation caused by diabetic disorders

can be considered as main reason with 45%, as has
been mentioned in study [31.

Many of people amputated have problems in self-
dependence and psychological problems. According
to another study, «Destine Penix, 24, of Rockford was
18 years old when a gunshot wound caused blood to
stop flowing to her left leg, the leg was amputated two
days later, your whole life changes, mobility issues,
phantom pain, feelings of depression, people just need
to be more helpful and considerate» [3]. That was an
example from millions of the people have the same
problem or worst. Further study in Kentucky State at
US numbers of amputations was increased from 1,845
to 2,929 which is the biggest number recorded from
(2001 -2014) as can be seen in Figure 3 [4].

Main accident kinds for workers
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Figure 1 A caption is positioned left justified below the figure or scheme.
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Figure 3 The amputation trends to increasing
between 2001 to 2014 [4]
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ABSTRACT

Technology has evolved for serving humans and
making life easy. Most manufacturing and industrial
jobs need technology to perform tasks in a short
period of time. On the other hand, in our societies,
people such as handicapped and older people need
technology to help them do their daily life activities.
Even in our homes after a long working day, perhaps
people just want to sit and do less work by employing
smart home technologies. From that, in this paper, we
proposed a robotic arm controlled via hand gestures
which helps to do multiple tasks in industry factories,
communities, and homes. The proposed robotic
arm was designed and manufactured using three-
dimensional printing technique. The proposed consists
of arm base, arm middle and upper parts, and the

gripper. We assembled the robotic arm using a stepper
motor and servo motors operate at different levels by
employing a servo motor shield and stepper driver.
The controller was pre-programmed with a predefined
set of hand gestures in which we employed a new
technology called hover sensing technique attached to
the Arduino board. Our research significantly employs
embedded technologies at different levels and people
can be closer to it, which saves time and gives more
flexibility and efficiency to do several works.
Keyword

Handicapped, 3D printed technique, gesture, robotic
arm, Arduino.

1- Introduction

Heavy trucks at factories are causing big trouble. The
trouble begins from how you can hold these trucks in
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