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Table 1. Dimensions and forces in SARIYAR concrete
dam [28]
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(ton/m?)
Table 2. Experimental data on Cohesion and friction angle of the soil type 11 [7]
Juy 35 @b byl () dss 1 1/x —py\2 )
— p(x) = exp |—x )
Mean Standard Coefficient of o2 2 o
Value u Deviation o Variation %
(D:;rlee) 51.93 7.968 15.34 S5 O s e ol e Slox el o
C (ton/m?) | 37.366 5.855 15.66 35 @ sleabl el Laosls jlns Sl il 5 (KL

Table 3. Parameters of normal distribution function
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Water Number of Simulations NOS
Height 2,000 | 20,000 | 200,000 | 2,000,000
P; 0 0 0 0
0
B
P; 0 0 0 0
5
B
P 0 0 0 0
15
B
P; 0 0 0 0
25
B
PPl o 0 0 2.49E-6
35
B - - - 45648
Ps 0 0 2E-5 6.99E-6
45
B - - 41075 | 43439
Ps 5E-4 5E-5 6.49E-5 9.65E-5
55
B 3.2905 3.8906 3.8265 3.728
Pf 1E-3 1E-3 1.1E-3 1.1E-3
65
B 3.0902 3.0902 3.0551 3.0498
Pf 1.1E-2 1.3E-2 1.25E-2 1.28E-2
75
B 2.2734 2.2247 2.242 2.2319
P 8.8E-2 9.4E-2 9.4E-2 9.37E-2
85
B 1.35 1.3165 1.3163 1.3186

Table 4. Probability of failure and reliability index for
different sample number and water height
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Abstract:

Failure of a concrete gravity dam will cause inevitable human loss and financial damages. In this study
SARIYAR concrete gravity dam, located in turkey was chosen as a case study, to investigate the probability
of the dam’s sliding failure in various conditions. The most important reason of sliding failure in a concrete
dam is lateral and uplift loads, caused by increase in the level of reservoir water. Different scenarios were
considered which might happen to a dam, simulating all the possible water levels of reservoir. Afterwards,
the probability of failure and reliability index were calculated with Monte Carlo simulation and FORM
method, in all conditions and comparison was carried out between the results. The influence of the Number
of Simulations (NOS) in the Monte Carlo method was also discussed. Results showed that, in some cases,
the system resistance was much more than the loads, and the limit state function had a significant distance
from the samples. In such states, Monte Carlo was unable to calculate the probability of failure with each
NOS. However, FORM method could obtain the Reliability Index (B) in these situations. It was found out
that these values were far from the reality. With increase in the forces, the degree of precision of the
responses from Monte Carlo grew high. The probability of failure generated by FORM method was less than
that in reality. The failure of a concrete gravity dam will cause inevitable human loss and financial damages.
In this study SARIYAR concrete gravity dam, located in turkey was chosen as a case study, to investigate
the probability of the dam’s sliding failure in various conditions. The most important reason in sliding failure
of a concrete dam is lateral and uplift loads, caused by increase in the reservoir water level. Different
scenarios were considered which might happen to a dam, simulating all the possible reservoir water levels.
Thereafter, the probability of failure and reliability index was calculated with Monte Carlo simulation and
FORM method, in all conditions and the results were compared to each other. The effect of the Number of
Simulations (NOS) in the Monte Carlo method was also discussed. Results showed that, in some cases, the
resistance of the system was much more than the loads, and the limit state function had a significant distance
from the samples. In such states, Monte Carlo was unable to calculate the probability of failure with each
NOS, while FORM method managed to obtain the Reliability Index (). It became clear that these values
were far from the reality.
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