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Prestressed Reinforced Concrete Railway Bridges

X b 4
M.YACHIDA T.ISHIBASHI
N.KOSUDA * M.KANAMORI *

INTRODUCTION
The prestressed reinforced concrete (PRC) girder is situated in the design
between the reinforced concrete (RC) girder and the prestressed concrete (PC)
girder. They are to be designed with a common procedure.In designning the PRC
girder,care must be taken of the fatigue of materials and the concrete cracks.
Japanese National Railways (JNR) has already constructed one PRC girder amd is
planning to construct 15 girders in the near future.

METHOD OF DESIGN FOR PRC GIRDERS
The bending moment and the shearing force at the ultimate limit state are
calculated under the following loads;
1.7 ( Dead load + Live load + Impact )

The fatigue of materials and the concrete cracks is checked under the follow-
ing loads;

1.0 ( Dead load + Iive load + Impact )

Estimating that design life of a railway structure at 100 years,the admis-
sible tensile stress of the wire for prestressing the concrete must be lim-—
mited to less than 0.6 GFu.

where, SFu : ultimate tensile Strength of the wire for PC.

The widths of concrete cracks calculated according to various proposed for-
mulas are different from each other. So we are planning to observe the width

of cracks of an actual bridge.

MEASUREMENT OF ACTUAL BRIDGE
Now we are measuring the stress and the deflection of bridge completed in
december,1982,but not in use yet.
From the result of measurement,it was found that the deflection was less
than the calculated one,and as for the compressive stresses of the reinforce-
ing bars arranged at the bottom of the girders,the measured values werxe
larger than the calculated ones. From these values,it can be assumed that the
reinforceing bars arranged at the bottom of the girders resist an upward
warping of the girders which is caused by the creep and shrinkage of concrete
due to the prestressing force.

ECONOMIC EFFECT
According to the result of trial design of a PRC girder bridges of 25 meters
in length and 2,2 meters in heigh,it was found to be cheaper than a full pre-
stressed PC girder bridge by & percent,

X Structure Design Office , Japanese National Railways
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