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TUNNEL EXCAVATION THROUGH SWELLING MUD STONE AC-

COMPANIEDWITHSPRING WATER

A 10,344 m length of Akakura Tunnel is located
between Muikamachi and Tookamachi in Niigata Pr-
ef, A construction of the East Work District, ex

tending 4,220 m from Muikamachi side, was start-

ed in Oct. 1969,

The geology of this tupnel consists of mud ston-
es and tufficious sandstones of the Tertiary st-
rata. It is very hard.to excavate this tunnel,
because the geology changes to a young age of
strata of p&or consolidation and spring water
among sandy gravel and mud stone strata, where
there occur no spring water usually, gushed out,
as the excavation advances, Besides, constructi-
on works at mud stone area are hard one by a co-
ncurrence of spring water and swelling phenomena

. When a length of approx. 4,000 m of tunnel in
the East Work District, remaining a 180 m length

of unexcavated part, was excavated after 6 years
from the start of construction work, the 4th big
accident happened by spring water and flow of mud
at 8.005 KM point in April 1975. But, it was
broken through by means of chemical grouting.
Even at the part carried out till now, a constr-
uction work met often with a difficulty by an
unexpected swelling earth pressure and spring

water from unconsolidated sand strata being exi-

sted among sandstones,

Such being the cases, a section of tunnel had to
be changed from one of narrow gauge tine type to~
a double lining one of horse shoe shape and fur-
ther, to a circular one. Also, construction met-
hods such as a central bottom heading method,si-
de-drift and ring cut, short-bench cut etc and
besides, an auxiliary methods such as a water
drain tunnel, M@sser method, grouting method,
water drain boring method, chemical grouting me-

thod etc have been adopted.
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