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SWELLING OF GROUND AROUND TUNNEL

By Sakuro MURAYAMA

Synopsis

Rock or soil containing clay mineral can swell due to sacking of water. When a tunnel is
constructed through such clayey ground, its lining or support may be acted by ground pressure
due to swelling of the ground. As for swelling of the ground around a tunnel following results
were obtained.

(1) Swelling zone around a circular tunnel and ground pressure on its lining due to swelling
of the ground are obtained analytically. An example of calculated relation of clearance initially
left between lining and back ground f and ground pressure on the tunnel lining (o,),—, is shown
in Fig. 3.

(2) In swelling zone around a tunnel, moisture content of clay is greater than its natural
value. Therefore, such swelling zone can be measured as the moisture increasing zone. On
an actual railway tunnel through fault clay zone, distribution of moisture content along radial
direction was measured by a neutron moisture meter. As shown in Fig. 4, counting rate
of the neutron moisture meter is greater than average value in the distance less than 6m from
the inside surface of the tunnel lining.
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Fig. 3 An example of caluculated relation among ¢, R and ground pressure
on a tunnel lining (o,) ,—.
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Fig. 4 Counting rate of thermal neutron along access tube penetrated radialy
from tunnel lining.
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Fig. 5 Calibration curve of a neutron moisture meter.
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