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CONSIDERATION ON INVERT REINFORCEMENT FOR HEAVING OF
CONVENTIONAL TUNNELING METHOD

Kazuhiko MAEGAWA, Tetsuo ITO, Shinobu KAISE, Shogo KUNIMURA,
Yuzo OKUI, Hiroshi KUWASHIMA and Yujing JIANG

In service tunnel of rib and lagging method on Expressway, there is no case of the countermeasure of
heaving. However, more than 30 years have passed even for the most recent tunnel constructed by rib and
lagging method, and some tunnels are in need of installation of invert. Therefore, the sectional shape of
the optimum additional invert in rib and lagging method tunnel was examined. Several sectional shapes of
invert were proposed based on cases other than NEXCO and countermeasures at NATM. For the pro-
posed sectional shape, the optimum shape was selected from the result of the two-dimensional numerical
analysis focusing on the generated stress in additional invert and the amount of displacement of the
roadbed. In addition, for optimum shape, one cycle length was examined by three-dimensional analysis
focusing on horizontal displacement and maximum settlement of lining.



