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Research on In-Plane Seismic Performance of Stainless Steel-Concrete-Normal Steel

Sandwich Composite Shear Walls in Nuclear Power Engineering
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Abstract: In the double-steel-plate composite shear wall of the cistern in a nuclear power plant
reactor, stainless steel plates are usually installed on the surface of low-alloy steel to prevent steel
plate corrosion. In order to implement the modular design for structural anti-corrosion, a stainless
steel-concrete-normal steel sandwich composite shear wall was proposed, and quasi-static loading
tests were conducted on three 1:5 scale specimens in the plane. The failure modes, hysteretic
curves, skeleton curves, stiffness degradation, ductility, and energy consumption of the shear
wall were obtained. The effects of steel plate material, equal-thickness design, and equal-
strength design on the seismic performance of shear wall were analyzed. The results showed that
the stainless steel-concrete-normal steel sandwich composite shear wall exhibited good seismic per-
formance, and its bearing capacity and lateral stiffness could be effectively improved with the
increase of steel plate strength and steel ratio. The final failure mode of each specimen was bend-
ing failure. Based on the test results, the calculation model of the shear wall was established, and
the simplified calculation formula for the compressive bending capacity was proposed. The feasibil-
ity of the formula was verified by comparison with experimental results.
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Fig. 1 Structural schematic diagram of the specimen
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Table 1 Design parameters

G5 WARMBE ¢ /mm  f/MPa  fA/KN  BEJELC
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Table 2 Material properties of steels in tensile tests

Eii t/mm f,/MPa f./MPa 8%
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Fig.5 Arrangements of measurement points
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Fig.7 Hysteresis curves of horizontal load versus displacement
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Fig. 10 Calculation model of Equivalent viscous damping coefficients
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Fig. 11  Variation curves of equivalent viscous damping coefficients
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Fig. 12 Cumulative energy dissipation curves
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Fig. 13 Calculation model for the bending capacity formula
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Table 4 Comparison of ultimate bearing capacity

of specimens

%> F /kN F,/kN FJF, F,/kN FJF,
SW-1 1503 1917 1.275 1403 0.934
SW-2 1659 2066 1.245 1593 0.960
SW-3 1867 2171 1.163 1695 0.908
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