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1. Introduction

By studying structural analyses in the space of uncertainty, itis apparent that there has been a little research
on the effects of the type of earthquake on probabilistic analysis of the structure with various random
distributions and coefficients of variation. Therefore, this research attends to this shortcoming. In order to do
so, a one-story steel frame has been used. Structural properties such as density, elastic modulus and beam and
column dimensions are considered as uncertain parameters with each having three uniform, normal and log-
normal types of density function and three coefficients of variation of 5%, 10% and 15%. This structure excited
by two far-field earthquakes (El Centro and Hachinohe), and two near-field ground accelerations (Northridge
and Kobe). By applying Monte Carlo simulation method in this research, desired random variables are
generated and applied in probabilistic analysis.

2. Methodology
2.1. Probabilistic Analysis through Monte Carlo Simulation Method

In order to conduct probabilistic analysis, simulation methods are applied. These methods are of various
kinds, one of the most important and practical of which is called “Monte Carlo.” Applying the Monte Carlo
method provides the possibility to generate a number of structural analysis parameters without physical
experiment. In other words, Monte Carlo simulation method is a numerical technique conducted through
computer software rather than multiple experiments.

In the method Monte Carlo simulation method, the R and Q parameters are generated separately and the
failure probability can be calculated by substituting the mentioned parameters in equation 1.

Pr= P (Y<0) (1)

2.2. Modeling

In order to study the effects of earthquakes type, probability distribution and coefficients of variation on
probabilistic analysis a one-story concrete frame, as in Fig 1, have been used. Frame characteristics are shown
in Table 1.
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Fig. 1. Concrete Frame
Table 1. Frame Characteristics
Variable Amount
The dimensions of the beam and column 25 (MPa)
Resistance Concrete 5 (m)
Frame width 5 (m)
Frame height 2300 (kg/m3)
Density Concrete 2.34x 109 (kg/m?)
Elastic modulus Concrete m*
Beam moment of inertia (Ip) m*
Column moment of inertia (I¢) 0.3mx 0.55m

3. Results and discussion

In order to perform probabilistic analysis and study its results, the structure with one degree of freedom
applied in this research was exposed to 2 far-field records (El Centro and Hachinohe) and 2 near-field records
(Kobe and Northridge) and its failure probability in various probability distributions and dispersion
coefficients was calculated. Results are displayed in Table 2.

Table 2. Failure Probability in 4 Records of El Centro, Hachinohe, Kobe and Northridge According to Various Dispersion

Coefficients and Distributions

Dispersion Coefficients Uniform Normal Lognormal

El Centro

5% 0 0 0

10% 0 0 0

15% 0.2% 1.3% 0.4%
Hachinohe

5% 13% 15% 16%

10% 7% 8% 7%

15% 3% 6% 6%

Kobe

5% 35% 36% 34%

10% 22% 26% 25%

15% 28% 26% 24%
Northridge

5% 49% 48% 50%

10% 50% 49% 49%

15% 47% 51% 50%
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4., Conclusions

The probabilistic analysis was conducted through Monte Carlo simulation method. Different results were
obtained through this research, some of which are as follows:

- Structure failure probability is independent from probability distribution of random variables and
depends on dispersion coefficient and structure response spectrum in the alleged record.

- The frequency content of the earthquake and its maximum acceleration directly affect failure
probability. In other words, the highest failure probability is observed in near-field records and the
lowest in far-field records.

- In far-field records, structure failure probability is decreased by an increase in the dispersion
coefficient. This tendency is apparent in the near-field record of Kobe as well.

With a larger increase in the dispersion coefficient, a higher range of the structure response spectrum lies
into the deterministic period and affects structure failure probability.
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