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ON THE DISTRIBUTION OF STRESS ROUND AN ELLIPTIC
TUNNEL WITH LINING

(Trans. of JSCE, No 24, April 1955)
Eiichi Oda, C.E. Member

Synopsis When an elliptic tunnel with lining is located at a large but finite depth under-
neath the horizontal ground surface and the surrounding material is assumed to be elastic,
isotropic and homogeneous ; gravitational stresses around this tunnel opening are determined
by means of Muscheli§vilis’ complex variable method for solving two-dimensional elasticity

problems.
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IMPACT LOADS CAUSED BY CORRUGATIONS IN RAIL SURFACES
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(Traps. of JSCE, No. 24, April. 1955)
Dr. Eng., Kazuyoshi Ono, C.E. Member

Synopsis In the first part of this report the author has done some experimental work. The
tests were undertaken particularly to obtain information on the magnitude of the stresses
developed in the corrugated rails under the traffic of locomotives and cars as compared with
those developed in the full rails and to estimate the intensity of impact loads. It was also
desired to learn if possible how speed and type of locomotives and cars affect these matters.

Four wire strain gages were attached to the base of a corrugated rail at intervals equal
to one fourth of the wave length of the corrugation as shown in Figs. 1 and 3. Representative
records of the stresses in the rail may be seen in Figs. 4~6. It may be noted from the records
that (a) the stress records of the gages have many peaks; number of the peaks coincides
with number of waves of corrugations over which the wheels run, (b) the maximum value
of the impact loads was recorded by the strain gage attached at the halfway from the bottom
to the summit of the corrugation, (c) driving wheels of the steam locomotives and wheels
of the passenger-cars gave far greater impact loads to the rail compared with those given
by the goods wagons, (d) within the speed of the cars between 30~50 km per hour the
impact loads have a trend to increase with the speed.

In the second part the author has developed analyses on the same subject. He has de-
termined the deflection of the rail and the bending moment in it produced by the vertical
movements of the mass (the wheel and the unsprung weight incidental to it) due to the
corrugated wear in the rail surface.

The rail and its support can be considered as equivalent to an elastic spring. And the
upper end of the car spring was assumed to be fixed, an assumption not greatly in error as
long as oscillations of the car body do not develop. The shape of the corrugated wear is
assumed to have the form given by the sine curve, and this shape coincides generally with
the usual irregularities present in rails as shown in Fig. 2. In this figure we see that
the phase difference between the corrugations of the left and right rails is equal to 180°.

By the analyses it was found (a) that the deflection of the rail and the bending moment
in the rail under wheels due to the corrugated wear oscillates with the same peroid which
the wheels run over the waves of the corrugated wear, (b) that the amplitude of the
oscillation has a trend to increase with speed, (c) that at a critical speed which is indi-
cated by the analyses the amplitude becomes infinite provided that the wheel maintains
contact with the rail at all times. Then the effect has been determined which the friction
between plates of laminated car spring will have on the action of the vibrating system and
it is learned that the effect is of importance to restrain the movements.
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