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A water chamber test has been performed. The chamber has a cylinder shape.
It is 3 m in inner diameter, 9 m in length and 0.4 m in reinforced concrete lining
thickness. Rock masses around the chamber are consisted of mudstone and sandstone.
The results of Jack tests say that the modulus of elasticity of rock masses is about
1.5x104 kg/cm2.

Main results obtained are given as under.

(1) At the internal water pressure of 6 kg/cmz, the amount of leakage water was
40 [/min. Leakage water caused back—pressure to the lining. The back-pressure was
about 5 kg/cm2, which was 80% of the internal water pressure.

(2) Back-pressure decreases tensile stresses in a lining caused by internal water
pressure. For example, at first the stresses in the lining were about 4 kg/cm® in
tension and after 2 weeks later the stresses dropped to 2 kg/cm® in compression in
spite of the internal water pressure being constant during that period. This can't
be explained without the effects of the back-pressure. At first the back-pressure
was only 0.7 kg/cmz, during 2 weeks however it rose to 5 kg/cm2, which was the
reason of the stress change in the lining mentioned above.

(3) Pormulae for stress calculation in a pressure tunnel lining, such as the formula
proposed by Otto-Frey-Baer, have no consideration on back-pressure. In order to

take back-pressure into account, authors regarded a concrete lining as a thick
cylinder under internal water pressure and back-pressure, and calculated stresses
with thick cylinder theory. Comparison between measured values of stresses obtained
by the chamber test and those calculated by thick cylinder theory showed rather

good agreement.

(4) Intensive consideration should be paid on leakage water; degradation of rock

masses, effects of leakage water on stability of natural ground around a pressure
tunnel and buckling due to back-pressure etc. should be examined more carefully.





