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Abstract
This paper investigates the states of alteration between initial design and used design under
construction of Tunnels by NATM. Investigation put into practice to the Granite, State and the
Schist tunnels. For the granite tunnels, a detailed investigation was carried out. Followings
are some of results obtained from the investigation.
1.Design pattern altered about a haif of tunnel length.
2.The important reasons of alteration are the fracture states and the states of underground
water.
3.Used design patterns under construction scarcely correlate to the elastic wave velocity of
the ground.
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