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Abstract. For a correct interpretation of the results of the risk analysis are necessary correct input
data. Acquisition of data can be different. For logical and numerical methods the expert risk analysis
can we ensure data through questionnaires. This can serve as questionnaires for experts. Acquisition
of data can also be combined with methods for probabilistic analysis.

Introduction

Application of risk analysis is today common in banking and insuring industry. In the course of
time the risk analysis started to use also in civil engineering. Approximately 30 years ago the
UMRA (Universal Matrix of Risk Analysis) method [1] was used for project of a tunnel where
assessment included whole cycle from the pre-project preparation of the construction up to its
finished lifetime. The construction was here evaluated as a whole.

Afterwards, the idea to use method of risk analysis separately in individual phases of
construction and as well in forensic sciences was realized (see e.g. [2, 3]). Application of risk
analysis in separated stages of construction project was described in published papers [4, 5]. This
idea was also successfully implemented into education in several subjects [6]. Simultaneously it was
applied in practice in various fields [7] and even in forensic proving [8, 9]. Except the UMRA
method the authors develop applications of SWOT analysis in civil engineering in the field of
building foundations and decision process regarding of suitability of regions for realization of civil
engineering buildings.

Acquisition of data for analysis

Universal Matrix of Risk Analysis is logical-numerical expert method. The method is based on
matrix [4, 5] which assesses the confluence of sources of danger and endangered segments. Matrix-
forming is the verbal part of the analysis, filling in the matrix is the logical-numerical part. The
method enables the identification of potential danger or the qualification of the relative seriousness
of danger. It is important to form a team of experts (the recommendation is from 5 up to 20 people)
led by a risk analyst whose role is not only to moderate the execution of the analysis but also to
process the expert’s statements.
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Acquisition of data (1) do not have to be only using experts [5]. Assessment can be based e.g. on
evaluation of a test or individual members of matrix (1) can be considered as a function or
a histogram (see e.g. [10, 11, 12]). Evaluation of the matrix (1) is then alternative. For evaluation of
numerical characteristics of the members of the matrix (1) we use analytical evaluation (2) [3]. In
suitable cases we can use evaluation based on histograms [2].
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An example of risk analysis, where input data into formula (2) are represented by suitable
histograms, is shown in Figs. 1-3. Input histograms representing properties of members of matrix
(1) are shown in Fig. 1. Using formula (2) and Monte Carlo simulation (see e.g. [10, 11, 12]) is
calculated resulting histogram shown in Fig. 2. Statistical evaluation of this histogram is shown on
Table 1.
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Figure. 1. Input histograms Svy, Sva, Svs.
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Figure. 2. Resulting histogram Pc.

Indicated procedure can be applied for various fields (practically for all fields requiring
evaluation of a state).

Table 1. Calculated statistics of resulting histogram Pc.

"minimum” 0.201
"maximum” 0.609

"bins" 1000

"simulations" 100000

"mean” 0.391

"variance" 0.003

"standard deviation® 0.052
"median” 0.393

"variance coefficient” 0.133
"skewness" -0.142
"concentration coefficient” 3.052
"kurtosis" 0.052
"probability(0)" 0
"guantile(0.05)" 0.298
"guantile(0.95)" 0.473

Summary

Using of risk analysis methods is useful as an alternative method for forensic engineering field.
Practice has proved that the methods which are designed for management or designed for the others
non-technical field can be used also in forensic field very effectively. The risk analysis methods
provide additional decision-making forensic tool in the area where doesn’t exist any other relevant
instrument.
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