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Accidents invariably result in personal, financial, environmental, and
credit-related damages across various industries and organizations.
Consequently, there is a pressing need for a systematic approach that
identifies the root cause analysis (RCA) of incidents and recommends
necessary corrective measures. A review of the research history in the
field of RCA, along with an evaluation of existing methodologies,
reveals significant shortcomings in the current practices of event
investigation and analysis. Two primary deficiencies are the lack of a
comprehensive and effective method and the absence of a systematic
system that is accessible to average users. This paper proposes a
hybrid approach that integrates the RCA method with the Tripod-Beta
method to address the first deficiency. Initially, the RCA method is
enhanced by incorporating additional elements, after which this
refined RCA method is combined with the Tripod-Beta method, which
also includes graphical and visual representations. These two
methodologies complement each other, effectively addressing their
respective weaknesses. To tackle the second deficiency, a user-
friendly software solution has been developed, designed to facilitate
root cause analysis in a step-by-step manner. This software enables
users to explore various aspects of incidents, including those that may
not be immediately apparent, thereby helping to prevent the
recurrence of similar events. Furthermore, the software is tailored to
meet the specific needs of ongoing projects within our country,
making it entirely local, practical, and applicable for various
organizations involved in the analysis of real incidents. The
effectiveness of the developed software is demonstrated through a
case study.
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EXTENDED ABSTRACT

Introduction

In this research, to achieve a comprehensive and upgraded method, the combination
of RCA (Root Cause Analysis) and tripod-beta approaches has been used. In this way;, first,
the RCA method is completed by adding many items, and then this upgraded RCA method
is combined with the tripod-beta approach and it also finds a graphic and visual mode for
occurred reasons. These two methods are completely complementary and cover each
other's weaknesses. In the following, a comprehensive and upgraded software has been
produced, which can be used by ordinary users with an easy design, and performs the act
of RCA of incidents as a step-by-step process to detect the reasons and with the obtained
outputs, it makes possible to reach different and hidden aspects of the incidents to prevent
the occurrence of similar unfortunate events in near future.

Methodology

The validity of the selected research method significantly influences the verification of
the results derived from this study. Given that the aim of this research is to develop a
thorough model for RCA of incidents, it is deemed practical in its objectives. Furthermore,
by employing both library and field studies, the methodology for data application is
recognized as one of the more precise approaches. Also, as a descriptive-survey, one of the
main parts of any research work is collecting information. If this task is performed
consistently and accurately, the process of analyzing the data and deriving conclusions will
be executed efficiently and with precision. In the current research, the required data
collection tools are library studies, field studies, observation, and interviews with experts
related to the subject of this research. In this study, the expert survey method is used for
sampling. One of the steps that is very effective in the quality of the results is the correct
selection of experienced and knowledgeable people in the field of the debated topic. First,
the criteria for selecting people should be determined and these criteria should be fully
compatible with the research topic and the model under investigation. The criteria
applicable in this context include relevant academic disciplines, possessing valuable
experiences, authoring and translating literature, and publishing scholarly articles pertinent
to the research area, as well as professional engagement in fields associated with the
research topic. In this study, appropriate samples have been chosen for case analyses, guided
by the insights of experts in the relevant domain.

Results and discussion

To advance the RCA method, a total of 22 tables are developed, focusing on the analysis
of preconditions and the identification of concealed issues. This is achieved through a
combination of diverse references and expert brainstorming within the safety domain.
Subsequently, software is created, which encompasses various components, including the
supplementary incident report form, goal and risk registration, surface defect
documentation, precondition and hidden defect registration, flowchart visualization,
supplementary and immediate incident reports, lessons learned from incidents, social
security accident notification forms, as well as reports detailing the causes of accidents, and
surface defects.



Journal of National University of Skill Autmn 2025, Vol. 22, No. 3, p. 244-266

Conclusion

Regarding the main question and purpose of this research, which was to provide a
comprehensive model of the RCA of incidents, an upgraded software is prepared for this
purpose (Figure 1). According to the mentioned research information and existing methods
for the RCA of accidents and their advantages and disadvantages, it is clear that there are
many defects in the current situation. The first defect is related to the lack of a
comprehensive, and flawless method.

The second drawback is the lack of a systematic process, such as a software or template
that can be used by ordinary users. This research seeks to eliminate these defects, and as it
was said before, this research seeks a new method that uses the strengths of the previous
methods, covers their weaknesses, being native , and being usable by ordinary users , It
should not leave any aspects of the accident, it should be usable and facilitating for the
administrative procedure of our country, it should be practical and effective, its results
should be objective and tangible to prevent similar accidents and it would bring significant
added value.

Since the human mind is limited, the existence of a series of items and questions, like a
checklist, helps in identifying the causes and different aspects of accidents. Therefore, in this
research, the combination of RCA and tripod-beta approaches has been used. In this way,
first the RCA method is considered by adding many items, and then this upgraded RCA
method is combined with the tripod-beta method and it also finds a graphic and visual
mode. These two methods are completely complementary and cover each other's
weaknesses. To solve the second defect, a comprehensive and complete software has been
produced, which is easily designed and can be used by ordinary users, and performs the root
analysis of incidents as a step-by-step process with Multiple and diverse outputs make it
possible to reach different and hidden aspects of incidents to prevent the occurrence of
similar incidents. In addition, this software is designed based on the needs of existing
projects in our beloved country and is completely native, practical and usable for different
organizations in analyzing real incidents. The reason why the word “native" is used is that
in the software design process, its usability for the users of our country as well as all kinds
of outputs, results, forms, and other things thatare needed in the investigation and follow-
up of incidents and in the relevant administrative procedures are fully considered.
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Figure 1: The 1llustrtion depicting the primary interface of the developed software.
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