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Abstract

Today, one of the favorite subjects among structural engineering researchers is methods based on the
optimization of structures, often referred to as RBDO (Reliability-Based Design Optimization). In this
field, optimization problems are formulated and solved while considering probabilistic constraints. In
the present research, we have undertaken the task of optimizing a circular water tank. The objective
function in this study is the cost associated with constructing a reinforced concrete tank, and potential
constraints include factors related to strength and serviceability, such as the demand-to-capacity ratio,
crack width, and structural deformations. The criteria for designing strength and serviceability adhere
to Regulation 123 of the country's management and planning organization. To demonstrate the effec-
tiveness and efficiency of the MCMC (Markov Chain Monte Carlo) simulation and optimization
method employed in this research for tank design, we have investigated a water tank with a volume of
113 m3. Additionally, we have modeled this reservoir using SAP2000 software and implemented com-
puter programming using the MCMC method in MATLAB software.
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Fig 1. Forces and moments due to horizontal vibrations of the liquid in the tank (Regulation No. 123, 1992)
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Fig 2. Schematic figure of the section of the cylindrical tank and its segmentation
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Fig 3. Positioning of circular tensile reinforcements and vertical reinforcements of the tank
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Table 2. Range of variables and distribution of resistance

0.3 m <B; <0.65m
0.35m <B, <0.8m
0.01 pb <pt; <0.5pb
0.01 pb <pb; <0.5pb
uf; =21 Mpa

of; =2.1 Mpa
uF, =400 Mpa

oF, = 40 Mpa
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Table 3.The results of optimal tank variables

Cost Function = 25773467 (Toman)

b: = 310.3905 mm b, = 393.2191 mm
pt1 =0.014493 pb; =0.011891
pt> = 0.011831 pb, = 0.0095131
ptz = 0.017364 pbs = 0.01127
ptw = 0.015561 pbw =0.017027
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Fig 6. Implementation of the programming process and desire towards optimal cost
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Table 4.The results of optimal tank variables

Cost Function = 21904845 (Toman)
b1 = 299.3426 b, = 432.2963
pt: = 0.011063 pb: = 0.0098963
pt> = 0.009943 pb, = 0.0081082
pt; =0.012763 pbs = 0.010652
pt,, =0.0164020 pby = 0.018241
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Fig 7. Display of considered variables obtained from MCMC method
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