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Research Introduction, Kyoto University Graduate School of Engineering
Department of Civil and Earth Resources Engineering, Kimura Lab

Research theme — Investigation of seismic performance in culvert
longitudinal direction of precast arch culverts

Research background and objective

The precast arch culverts superior in appearance and labor-saving have been encouraged to use (Figure 1)
for the sake of the promotion of the productivity improvement in earthwork in Japan. And this structure has
been developed in French and more than 200 precast arch culverts have been constructed mainly in Japanese
highway*. However, its seismic performance is a significant issue in Japan where earthquake occurs frequently.

Our research team has investigated the seismic performance of the precast arch culvert in culvert horizontal
& longitudinal direction respectively. In this paper, we report the dynamic centrifuge tests on the seismic
behavior in culvert longitudinal direction of the precast arch culverts.

Research method

Centrifuge model test is the experimental method to provide the prototype stress condition with the 1/N
scale model by using N G centrifugal acceleration, which is suitable for geotechnical modeling because the
soil’s properties depends on the identical self-weight stresses giving effective confining stress. In the following
result, we show the seismic behavior of the 5 arch culverts installed in the embankment considering the two
types of the structural connectivity of the culverts; the connected and disconnected condition.

Results & Discussion

Figure 2 shows the time history of the vertical earth pressure acting on the bottom portion of the culvert at
the mouth of the embankment. In the connected case, the both earth pressure shows the same trend. On the
other hand, from the time history of the vertical pressure in the disconnected case, the earth pressure of the
anterior position and posterior position changes in the opposite phase. From these results, the deformation
behavior in the connected condition and disconnected condition is schematically described in Figure 3.
Disconnecting culverts is likely to cause the aperture of the culverts harmful for its safety.

-O- @ Posterior position (0 Integral
- = Anterior position . behaving

<—» Culver longitudinal direction
<% Culver horizontal direction

200

A\__'A ‘/v—j-v\"j:%
x/” V77N
NS R

=
o
[}

S

o ~ The earth pressure working

Earth pressure [kPa] Earth pressure [kPa]

200 202 20 4 206 208 210 on the whole bottom slab
Time [s]
Separated O ¢ () Independently
200 ' behaving
ety LT \%,«"‘* P
100p(" Oon \
w/ \omoos \ / ! :
200 202 204 206 208 210 X Concentrated pressure on
Time [s] the anterior bottom slab
Figure 1: Precast arch culvert Figure 2: Transition of vertical pressure Figure 3: Assumed dynamic behavior

FEAT I, AR mEE I BT A KRB DT LR v 2 N E AW I N— N OTEH A EOREE A, LT
\ol.42, No.4, pp.8-11, 2014.



