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(48) Trap door experiments to study the difference between

sandy ground and clayey ground in tunnelling

Railway Technical Resarch Institute, JNR
Shuzo Kitagawa
Yoshiteru Kawakami

Shigeru Onoda
Abstruct

We have recognized the difference between sandy ground and clayey ground in regard to
behavior of ground around tunnel through our experience. In order to study this problem we
made trap door experiments. In these experiments we measured sinking of the trap door and
pressure on the bottom of the experimental box. And we used standard quartz sand, fine
quartz sand, rock powder, and bentonite for ground model.

As a result, we can separate them to two groups by the behavior of ground, one of
which is composed of standard quartz sand and fine quartz sand, the other is composed of
rock powder and bentonite., We temporally name the former sandy group and the later clayey
group.

Sandy group is suitable for modified Terzaghis theory on earth pressure, which is
considered about shear strain. So, earth pressure decreases rapidly with slightly sinking
of the trap door, and if overburden is more than about width of the trap door, earth pressure
is almost as same, On the other hand, clayey group is not suitable for that theory. Earth
pressure depends on sinking of the trap door and the overburden. In sandy group the behavior
of ground is as same as what Terzaghi thought, so the ground beside the trap door surely
supports it on the trap door. On the other hand, in clayey group the ground beside the trap

door is consolidated and deformed, so it can not surely support the ground on the trap door.
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