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ABSTRACT Norway has the geological of condition of hard bedrocks, high mountains, deep valleys and fjords. In this
background many tunnels and rock caverns are developed. In this process of constructing tunnels and rock caverns Norway
seems to have strong competitiveness in the construction of tunnels. In spite of high salaries to the tunnel workers,
Norwegian contractors are probably producing the cheapest tunnels and rock caverns in the world. Besides benefit of hard-
rock geology, Norwegian cost-saving is owing to the Norwegian excavation technique in hard rocks such as unlined pressure
tunnels, air cushion chambers, underwater piercing, and reasonable contract system and organization of workers developed
from the accumulated experience. Brief analytical description of them are given in this paper in order to stimulate the
utilization of the underground spaces.
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Table 1. Construction costs of road tunnels (in 1996 prices).
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Fig. 1. Total costs of road tunnels, depending on design
(1984 prices), from Qvstedal (1986).
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Table 3. Geological site investigation stages in Norway.
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Fig. 2. Risk sharing according to type of contract, and assumed influence on project costs, from Kleivan (1988).
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Table 4. Typical time equivalents for medium size
hydraulic tunnels (from Nilsen et. al., 1993)
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Fig. 3. The Development of the general layout of hydro-
electrical plants in Norway, from Broch (1994).
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Fig. 5. Typical fayout for a underwater piercings, from
Bjomn Buen (1988).
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