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ANALYTICAL STUDY ON SHRINKAGE CRACKING OF LINING CONCRETE IN
MOUNTAIN TUNNEL

Atsushi KAWAMATA *! Shigeru MATSUOKA *2,
Tomoyuki KARASAWA *3, Keiichi NISHIWAKI *!

Abstract

The shrinkage strain of concrete is one of causes of cracking in mountain tunnel lining. Since the shrinkage
strain is affected by environmental conditions, cracking pattern of the lining concrete may vary from season to
season. Therefore the cracks in lining concrete of actual tunnels were researched, and then the difference of
cracking pattern was analyzed by the FEM. The research revealed that, in lining concrete placed in summer,
cracking increases in winter when both drying shrinkage strain and thermal shrinkage strain increase as
temperature decreases. The research also demonstrated that the cracking pattern varies depending on the degrees
of confining pressure by the ground. Furthermore, it was shown that cracking due to confining effect of the invert
mainly occurs in the side walls, and the cracking direction is orthogonal to the tunnel axis.
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