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Characterization of deterioration of concrete lining in tunnel structures

Dong-Gyou Kim, Ho-Seop Jung, Gyu-Jin Bae, Hyu-Soung Shin

Abstract  The objective of this study is to evaluate the durability and deterioration of concrete lining in the seven
conventional tunnels. These tunnels were constructed about 40~70 years ago, and closed about 10~40 years ago. The
field investigation and various laboratory testings were performed for this study. It was observed from the visual
examinations that the concrete linings of 7 tunnels were severely deteriorated, such as, cracks, leakages, desquamation,
and exploitations. The compressive strengths obtained from rebound hardness method and uniaxial compressive strength
test on core specimens largely differed depending on the locations in the tunnel. The maximum compressive strength
of concrete lining was greater about 2 times than the minimum compressive strength of concrete lining in the same
tunnel. The results of micro-structural analysis showed that the substances deteriorating the concrete lining, such as
ettringite and thaumasite, were detected in the concrete lining of tunnel.

Keywords: Tunnel, concrete lining, durability, compressive strength, deterioration
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