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ESTIMATION OF DETERIORATION MECHANISM OF BONDING LAYERS BETWEEN
RUBBER LAYERS AND STEEL PLATES IN A RUBBER BEARING

Naota SAKAMOTO, Risa MUKAI and Masatsugu SHINOHARA

Deterioration by aging was found in laminated rubber bearings which were installed on a highway
bridge of the Hanshin Expressway Kita Kobe Route in 1991. A shear strength test was conducted,
proving that a significant decrease had occurred in their shear force. In this paper, component analyses
were carried out on the damaged existing bearings and new ones to analyze the deterioration mechanism
of shear capacity of laminated rubber bearings and to determine the external factors. Furthermore,
shearing tests were performed using artificial specimens after accelerated degradation to assess the aging-
induced changes of mechanical characteristics and their causal factors. These tests indicated that the
chemical bond of chlorine, a component of the bonding layer between a rubber layer and a steel plate,
was broken to form inorganic chlorine during a chemical reaction in the process of corrosion of the steel
plate. The chemical change of chlorine was considered to be the cause of the deterioration of the rubber-
steel bonding layer, leading to a decrease in the shear force of the bearing.
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