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Establishment of Simplified Calculation Method for the Seismic Response of Rigid Foundations
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Although both “the seismic design procedure for the Akashi Kaikyo Bridge (provisional version)” and “the calculation manual
for the seismic design of rigid foundations of Kurushima Kaikyo Bridge (provisional version)” were compiled by introducing the
results of theoretical and numerical analyses on dynamic interaction between foundation and ground, they both did not reflect
clearly the strain dependency of the support ground. In addition, the calculation manual for the Kurushima Bridge introduced the ef-
fect of partial ground support at the base of the foundation in the case that eccentric load would become large. Therefore, the load-
ing test using the model foundation was carried out to confirm the effect of strain dependency of ground and the partial ground sup-
port on the seismic response of foundation. And, the simplified calculation method was developed for the seismic response consider-
ing the above-mentioned effects. This report summarizes the study on the simplified calculation method of seismic response for the
rigid foundation.
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Fig.1 Distribution of ground reaction force assumed in calculation
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Fig.3 Geometrical relationship of ground reaction force
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Fig.4 Dimensions of model foundation (for forced vibration test)
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Fig.5 Characteristic chart of strain dependency at the test site
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Fig.12 Calculation procedure by simplified elasto-plastic model
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Present Conditions of the Offshore Concrete Structures
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The anchorages of long-span suspension bridges and adjoining viaducts of the Honshu-Shikoku bridges are of the various con-
crete structures, whose construction times, scales, mix proportions and ages are different from each other. The study on present con-
ditions of these offshore structures was carried out to grasp the initial and the current degraded conditions of these offshore struc-
tures, and reflect them in the further inspections and repair works. As a result, it was found that the concrete structures of Honshu-

Shikoku Bridges were generally healthy enough, except some symptoms : saline damage showed on the Ohnaruto and Ohmishima
Bridge, and the neutralization of concrete progressed a little on the Innoshima Bridge, both due to ambient environment.
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Fig.5 Forecast of salinity increase
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Study on the Peeled-off Suspender Ropes of Innoshima Bridge
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The suspender ropes of the Innoshima Bridge employ the C. F. R. C. system ; which are suspended from the saddle system at-
tached around the main cable. Although the ropes have been repaired partially since the opening of the bridge on December 1983,
there are found partial rust and strain of rusting liquid on the surface. This was why the study was initiated in 1999, which consisted
of both the peeling-off operation to visually confirm the internal rusting condition of the ropes, and the non-destructive test to evalu-
ate numerical rusting condition of the ropes. As a result, it was confirmed that the ropes had enough strength.
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Fig.2 Cross section of suspender rope
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Photo. 6 Microscopic view of the sound part of core strand
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Photo.7 Microscopic view of the corroded part of core strand
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Electric Corrosion Protection Work on Highway Bridges
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The First Ohmishima Ramp Bridge employed a RC hollow slab deck, which was constructed by the Honshu-Shikoku Bridge
Authority on May 1979 at the Omishima Interchange. The 22-year-old bridge has been notable for the cracks and the exposed rein-
forcement and so on due to aging of the concrete. Since the study on aging of concrete clarified that the high salinity concentration
was found in the concrete, the electric protection work, which was effective to the chloride damage of the concrete structures, was
implemented for the countermeasure in addition to the usual repair work of deck. In this report the process in the selection of the
electric protection work method and the work procedure are discussed.
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Tab.2 Result of natural voltage measurement
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Dis 7% Tab.4 Standard mix of polymer cement mortar
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w/C S/C 5 B VA" b RY < —
(%) W c S
45 3.0 233 518 1554 51.8

VHERL )L

40mm

F—5 KUT—tA > FELZILE

Tab.5 Physical properties of polymer cement mortar
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Tab.6 Result of current density measurement

e BREE | R1EM
1 1 0. 60 0. 00 0.00 - 264
1 2 0.61 0.00 0.00 - 264
1 3 0.68 0.06 1.79 - 281
2 1 1.17 0.31 9.23 ~ 454
1 5 1.71 0.73 21.73 | -536
1 6 2.37 1.14 33.93 — 626
3 1 0.04 1.58 47.02 —733
4 1 3.20 3.00 89.29 —980
EloglRER#ER
0
= 10 100
g -200
g ~400 \
E \\\
= -600
#
2 a0 \\\
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H—10 Flog By —EABEUERR

Fig. 10 Result of Elog voltage—current density measurement
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Tab.7 Evaluation of protection ability (measurement of voltage)

A H BE | B | BREE R1%Efs (CSE) 1A B
W) | A) | mA/m) | fyzsv 47 | 24 BB | (mV)
2001/3/26 | 1.91 | 0.46 | 13.7 —358 —
- 191
2001/3/27 | 0 0 0.0 — -167
2001/7/17 { 2.18 [ 0.03 | 0.9 -214 —
116
2001/7/18| 0 0 0.0 — -98
*—8 BREMATHER
Tab.8 Result of natural voltage measurement
o BAEN mV (CSE) o
W 1 o/2/26 20003720 | 2001718 %
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Present State of ITS in Japan

EXBHTt 24— HEEESEEcE K & &

Osamu Tsukahara

B =

ITS 3. 20 HACNBDNBETH I TEEH. EEF. PEREBLOBRFE L TE L BIFEHDESE]
‘HELTHRAEMX 2B TWVWS,

ITSIMEETIHHENLEWED, ZORBTIH-EXOHAEREPEEMHIE. FEX—2 3LV XAFLD
SEAL (VICS). BEHEINE X7 4L (ETC). ReBHOTE (EAXBIXTL) £ 9D20HFILH Y
THEZATHY . VICS RUPETC &, BE, Y—EXIVT7HFBERICHEAL TV S,

T ETXBVATLRETZOMOY —ERICDOWTH, 2015 FEOLENTELBIERBICH T X
v— bz M{EOERICE G THEDPTH B,

ITS has been spotlighted for its potential as a solution of negative legacies of the 20 th Century such as traffic accident, traffic
congestion, and worsening of roadside environment, as well as a driving force of active economy. ITS covers a wide field of serv-
ices ; whose R&D and deployment are separately promoted in 9 areas : advances in navigation systems (VICS), electronic toll col-
lection systems (ETC), assistance for safe driving (Smart Cruise Systems), and so on. VICS and ETC have been in service, and now,
are spreading their service area. Smart Cruise Systems and the other service are on the way of development for 1mplementat10n of
Smartway on main truck road network of Japan, targeting at the year 2015.
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Photo.3 Abay River Bridge
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Photo.4 Constructing of Abay River Bridge
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Photo.5 Pier Damage Condition of Abay River Bridge
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Photo. 6 Constructing of Steel Truss Bridge

BE—7 $fEST
Photo.7 Steel Scaffolding Work
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Fig.1 Proposed location of the bridge
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