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Experimental Study on Mechanical Characteristics of Stainless
Steel-concrete Laminated Composites

JIN Yulong', ZHANG Bo', WU Shoujun', ZHANG Qingyu®, MA Yue'
(1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China;
2. College of Civil Engineering and Architecture , Zhejiang University , Hangzhou , Zhejiang 310058 , China )

Abstract : To improve the brittleness and enhance the toughness of concrete, perforated stainless steel sheets (with ap-
erture diameters of 6,8 ,10 mm) were introduced into concrete in a laminated configuration to fabricate stainless steel-
concrete laminated composites. Systematic compression, flexural, and drop hammer impact tests were conducted to in-
vestigate the effects of aperture size and number of stainless steel sheet layers on the compressive strength, flexural
strength, and impact resistance of the composites. The results show that the incorporation of stainless steel sheets sig-
nificantly improves the overall performance of the composites, with the enhancement effects exhibiting regular variations
with aperture size and layer count. The maximum increases in compressive strength and flexural strength reached
18.8% and 42.3% respectively, and the energy absorption value was increased up to 3. 64 times that of plain con-
crete. The load-displacement curves indicate excellent fracture toughness of the composites, and the impact tests dem-
onstrate their effective ability to inhibit crack propagation. Comprehensive analysis reveals that the composite with an
aperture of 10 mm and four layers of stainless steel sheets achieves the best balance among compressive strength, flex-
ural strength, toughness, and impact resistance, representing the optimal parameter combination.

Keywords : stainless steel sheets; concrete; laminated composites; compressive strength ; flexural strength; im-

pact resistance performance
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