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EXPERIMENTS ON RAILWAY BRIDGES MADE OF NOISE CONTROL PLATE

Hidehiko ABE*, Noriaki INABA* and Yoshikazu MORIWAKI**

The noise caused by passage of a train across a steel bridge consists
mainly of pounding between wheels and rails and of vibration of the bridge
components. This kind of noise especially gave rise to annoyance of the
people living along the Shinkansen Rail Line, and it was urgently neces-
sary to find methods for reduction of the nolse as much as practicable.

The most popular method for this purpose is to shut off the both kinds
of noise by side walls and an under-cover. In order, however, to minimize
the weight for the required strength and to prevent the plate from reso-
nance with the vibration of the bridge members from which the frames for
the wall and the under-cover are supported, special vibration-controlling
plate was used for the under-cover, composed of two L.5mm thick sheets of
steel plate and a O0.5mm thick layer of a special synthetic material sand-
wiched in between. The two sheets of steel plate are connected by spot-
welds in order to prevent them from separation from each other.

Its charateristic tc damp the vibration was so pronounced that it was
intended to utilize such plate for main members of bridges subject to the
train loading, sc that the noise caused by vibration of bridge members
might be effectively reduced. There were, however, many problems to solve
before it was adopted to main members of actual bridges from view-points of
the acoustic characteristics and the physical properties of the plate.

The authors have conducted variocus kinds of experiments for investiga-
tion of such items as listed below.

(1) Optimum conditions for spot welding between plates of different
thicknesses sandwiching synthetic material.

(2) Weldability of fillet-welding of such plates.

(2) Reduction of clamping force of high-strength bolts due to creep of
the synthetic material inserted between the steel plates.

(4) Buckling behavior of the web plate of a plate girder made of such
spot-welded sandwich plates.

(5) Fatigue strengthes of longitudinally fillet-welded sandwich plates
and spot-welded ones.

(6) Full-scale model experiments on stringers of a bridge for investiga-
tion of the static behavior and the fatigue damage.

(7) Vibrational and acoustic characteristics of the special plate of the
standard specimen dimensions.

(8) Field measurements of an actual bridge carrying trains, concerning
stresses, deformation, vibration and noise of the bridge members
made of the special plates. They were compared with data of an
ordinary rallway bridge.

The test results were generally satisfactory except noise reduction. The
vibration of the members were found to be well reduced but the noise caused
by pounding between rails and wheels had to be controlled by some other
means in combination with use of this new kind of plate.

*Structure Design Office, Japanese National Railways
**Structural Engineering Laboratory, Kobe Steel Ltd.
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