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DESIGN OF MULTI-SPANN CONTINUOUS BRIDGE

by Akira EBINE, Hiroshi MIYANAMI,
Taisuke AKIMOTO and  Seishi NAKAGAWA

Two multi-spann continuous bridges are designed basing on new
design concepts in the route of Katsushika-Kawaguchi line of metro-
politan expressway. Tne entire length of one of the bridges is as
long as 500 m with 1U-spann continuous steel box girder (aesign
example A), and the other has the length of 507.5 m with 12 svann
continuous structure.,design example B).

These bridges are designed in such a manner that the flexural
rigidities are put high value to middle pires and are decreased in
steps toward end piers so that temparature loads of box girder are
released by the flexibility of vier frame itself, whereas the earth-
quake loads are undergone mainly by rigid middle piers. Tnerefore
the magnitude and its allocation of spring constants value at each
pier tov alon the entire bridge are the decisive factor to actualize
such type of long bridge.

In the design example A(Fig. 3), the steel pire structures fixed
by footing roundation are adopted, where the spring effect at vier
top is produced mainly by the flexibility of pier frame itself. now-
ever the design example B(Fig. 7) has reinforced concrete piers and
pile bent type founaations therefore the estimation of deformation
characteristics ot foudation-soil interaction is definitely required
to optain the spring constant at the pier top.

Through the design of these bridges, followings are assumed as

part of design specification.

1) Range ot temparature tor design of steer girder is taxen as
seen in Fig. 6.

2) Full sectional area of concrete slab is taken as girder section
for safety design as seen in Table 1.

2) Correction factor for bearing capacity of pile in case of design
example B is determined as shown in Table 3.

L) Considering the loading rate effect on soil spring constant,
design K-value is varied in earthquake case and temvnarature case;
a half of the former for the latter value.

Earthquake response analysis shows that first mode of shaking do-
minates in longitudinal direction but several modes are involved in
transverse direction. A4s a result, obtained value of bending momentof
pier by static design is almost =squal with that of dynamic analysis
for longitudinal direction but descrepancies are seen for transverse
direction,

* pesign section, 2nd Construction division, Metropolitan Express-
way Public Corporation
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