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Re ort on the Load Tests of Steel Arch-Supports

for Tunnelling

By Yoshitada Mori

The use of steel arch-supports in the tunnelling is increasing recently in Japan.
This tendency is due to the fact that steel arch-supporis are superior to timber-
ings from many view-points, in order to protect a person from the fall of roof of
tunnel.

These tests are a part of the writer's investigation, which is still continuing, on
how to design and how to erect steel arch-supports.

In this report eight full-sized load tests and sixteen model load tests of steel arch
-supports for tunnelling are described.

Each test support for full-sized load test consisted of three members which were
jointed with yieldable joints to each other or welded to each other, a span of support
being about 5m, a hight of support being about 3.2m, and a member section of
support being V type and Z4kg/m or 20kg/m in unit weight. The support was
loaded at three or five points with oil jacks, the loads being normal to the arch line.

In case of the non-yieldable arch-support with welding joints, the effects of two
types of load were compared, in one of them five jacks were all active, while in
the other three jacks were active and two jacks were passive. But there was no
actual aifference between them, for the support began to undergo the failure when
plastic-hinge were formed at several points of the suppori in each case. It was al-
so recognized in the case of non-yieldable support that the more the contrifugal di-
splacements at loading points were allowed, the less the bearing power of the sup-
port became.

In the case of vieldable support, it was found that the yieldable joint used in this
test was more suitable for a member of 24kg/m section than for that of 20kg/m se-
ction, so that the support with 24kg/m members sustained its yieldability unless the
deformation of the support was not so mnch., The axial force on the section near
a joint was betwean 10ton and 15ton while the support was yielding.

In model load tests, test supports had members of Vsection, [ section and rail se-
ction in a scale of one-fourth respectively, and each support consisted of a half cir-
cle of 0.7m radious and two side legs of 0.7m in height. The load on a support was
a concentrated load at the crown or one of other points of the arch, and directed to
the center of the base of support.

As a result obtained, a support with Vsection, which section-modulous-ratio
Zx/Zy was smallest, was stronger than the one with any other section. A support
with members of larger section-modulous-ratio tended to be laterally deformed.

The findings described so far are considered to be right under the condition of
these tests, but it will be necessary to test further supports under other conditi
ons, in particular the investigation of the lateral buckling of arch-support is very
important.
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