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ABSTRACT

Recently, interest in the seismic safety of structures is rising in South Korea due to the occurrences of earthquakes of 5.0 or greater
magnitudes such as Gyeongju earthquake (September 2016) and Pohang earthquake (November 2017). In particular, the importance
of living facilities that cause human injuries and property losses is more emphasized. Representative living facilities include gas and oil
storage facilities and water tanks. In this study, the seismic performance of liquid storage tanks is improved by applying the lead rubber
bearing, which is a seismic isolation method. The lead rubber bearing was designed considering the foundation of liquid storage tanks,
and the general properties of the lead rubber bearing were verified through compression and shear tests using fabricated specimens.
Furthermore, the behaviors of liquid storage tanks according to seismic and non-seismic isolations were analyzed through durability
test, shaking table test and finite element analysis using ANSYS.
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Fig. 1. LRB Isolation System and Bi-Linear Model
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Dvision Value Dvision Value
Compressive Stiffness (/) 529.507 KN/mm Characteristic Strength (@) 7.67 kN
Elastic Stiffness (&, ) 37.188 kKN/mm 1st Shape Factor (5,) 16.7
Post-yield Stiffness (X) 0.411 kKN/mm 2st Shape Factor (5,) 6.7
Effective Stiffness (/) 0.667 kN/mm Area of Hysteresis loop 0.242
Table 2. Compression Properties Test Result of LRB
Compressive Stiffness (kN/mm) Error Average
Design Value Test Value (%) Error (%)
610 153
529 560 5.9 8.9
559 5.7
Table 3. Shear Properties Test Result of LRB
Shear Stiffness (kN/mm) Error Average
Design Value Test Value (%) Error (%)
0.701 5.1
0.667 0.675 4.2 3.6
0.678 1.6
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Fig. 2. Performance Test of LRB
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Fig. 3. Test Structure on Shaking Table

Table 4. Specification of the Shaking Table

Table 5. Test Results of Max Dynamic Pressure (kN/m?)

Dvision Dimension Value Water Max Dynamic Pressure )
- Earthquake| PGA (g) Ratio (%)
Table Size m 5.0x5.0 Lever (m) Non-Iso LRB
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Table 6. Results of Max Dynamic Pressure (kN/m?)

. Non-Isolated LRB
Dvision - - - -
Test Analysis Ratio (%) Test Analysis Ratio (%)
KRBDC 30.88 29.27 -5.2 25.90 27.18 49
Hachinohe 35.99 33.58 -6.7 28.55 27.14 -4.9
Northridge 34.27 31.39 -84 30.14 29.12 -3.4
El Centro 34.77 32.20 -7.4 29.66 29.72 0.2
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