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Fig.1 Dry air injection system

Activity of HSBE

Internal main cable inspection of Akashi—Kaikyo
Bridge

A dry air injection system is installed in the main cables
of the Akashi-Kaikyo Bridge as a corrosion protection system.
The system has been operating since the completion of the
bridge. The cable coatings are airtight and by injecting dry air
into the cables, the air in the cables is dehumidified below a
specific humidity level, 40%RH, and below 60%RH which is
considered to be the critical value for initiation of corrosion
of galvanized steel wires (Fig.1).

The steel wires and wrapping of the main cables of the
bridge were visually observed by partially removing exhaust
cover and wrapping in 2007, ten years after bridge
completion, and the steel wires and wrapping were found to
be sound (Photo-1). Furthermore, in 2018, a visual inspection
was carried out again in the same way, and the effectiveness
of the dehumidification system was confirmed as described
below.

The steel wires were visually observed by wedge opening,
and light white corrosion was observed on the surface of the
wires. That was very similar to the previous inspection in
2007. The physical properties of the wrapping rubber such as
adhesion were found to be good, even though some
deterioration was found in the coating material, and it was
found that the dehumidification system was operating
properly and effectively. As the main cables of suspension
bridges are critical members and extremely difficult to
replace or supplement, the operation of the dehumidification
system will be carefully monitored and the monitored data
will be utilized for more efficient management of the road
asset.
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Photo-1 Main cable internal inspection
(cable wires were wedged)
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Fig.2 Bead-penetrating crack
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Fig.3 Detail of repair method
from underside of deck
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Photo-3 TRS tightening

Activity of HSBE

Manual for a repair method for bead—penetrating
cracks using Thread Rolling Screws from the

| underside of orthotropic steel decks

Many of the Honshu-Shikoku Bridges have orthotropic
steel decks to reduce girder weight and construction cost,
their dead load being high as a result of their very large
dimensions.

However, many kinds of fatigue cracks are found in steel
decks which generally consist of many relatively thin plates,
especially in steel bridges on urban expressways which carry
heavy traffic volumes. On the Tozaki viaduct, which forms
the approach spans to the Ohnaruto Bridge, dozens of bead-
penetrating crack were found in fillet welding joints between
deck plates and U-shaped ribs (Fig.2).

A manual has been developed for a repair method for
bead-penetrating cracks, established through fatigue tests,
full-scale model tests, trial applications on site, and actual
repair works.

The repair method involves connecting a pre-bent steel
plate with deck plate and U-shaped rib at the bead-penetrating
crack location using thread rolling screws (TRS) to transfer
the stress (Fig.3). Dr. Sakano of Kansai University and HSBE
jointly obtained a patent for the repair method in 2018. The
application of TRS to repair and seismic retrofit works are
introduced in the “Long -Span Bridge Newsletter” No.67 and
No.81.

A TRS is a type of self-tapping screw that forms its own
internal thread by screwing it into a hole that is slightly
smaller in diameter than the TRS. By using the TRS
technique, a repair can be executed from the underside of an
orthotropic deck without affecting traffic (subject to loading
etc) and without removing deck surfacing and waterproofing.

The precision used with TRSs is important to ensure the
effectiveness of the repair, and the manual includes
compliance rules and notes in investigation, design,
fabrication, and execution.

The repair method is being adopted in the Tozaki viaduct.
The repaired locations will be carefully monitored, and the
repair method will be improved as necessary based on the
monitoring results.

BHE—2 HR)LMLOHIFL (T > 1)
Photo-2 Perforation of bolt hole

FTHE—4 MIFET
Photo-4 Application completed



ER7Ovz ok
)11 I 5 e e T PR B B B KT T 88
FHEEHBEETEMPI)IE

EBE = o 7 FHIE T Th D s O —H 2 5 )|
s Crx, FIRIHO B B & N R & 6 S8 7
IRAZIEA y b T — 7 BT XD Wi RE O R b7 B Y
(2. RS IS i S AT B R IR B AL S B
DEBRZWEE DL — b DL EAIZ X DB REERED
i E £ HPE LT, MIEER 3km OFREIC X
% G E BB AT > TV ET,

FURCTE 2 fifr 9~ 5 TAGRANIE 5 Bl e SRtk
BT ZED TR, HE O MP3 &K (X
-4) [XENE IO HE FAR R EEREE R (KBS 3Tm
X MR 42m, /KIE-17m, i KKEAZE 33m) 12 L D4 5
HOTY, fiLIZdh7z> T, KB RIEE DR LV
Wi LA b & T B ORI & 222tk om LBl
N HYIGEZ KIEIZHIT L CEEZER 2R TE 5 [T
KITHATRT) 2AFETIIVD TERHALE L,

k. KITHTHNZ & 5 MP4 FEIIC DW= 2 —~
F o 7= B ATHEEL TR, Yk ILFEIC
DONWTIEERBE=2— AL #—No.T4 % ZBRBL P&,

KKFTHA IR T O 72 A U > NI, EETIN
DN ZHEFF LT RED F £, L THRMEEMEL =K
PR T2 KA BRI 2RI LR aER L, k358
TLERIEMOINE 2THEKRT 2 Z T, XA LE
BRI ICHERE S B 50 TiED T2 RFFYIRE O e &
RIS DHAMEZRESE 5 Z & CRELEEZ I
THZEE, MLIREPERS 72 D120 TR TR
LU DI DN~ 2 1k iy (G152 - e =S M
T) &bl U C AR TS L OO IR K D16
PSR A ZERE DVEEZ B O MR FIRE & 72 D RICH Y
£ (BE-5~T7), )

[ H T 2 BT U 7o e, M L (3RO By & [AIFR AL
DOFFE T, i T HEA YW E LY 50 70 HEMECTx,
S O IR LR OVEFEZE R DO RELRIZ L 0 22 PEOHK
Kar 7V — FOWEHKROEIZEWWTHLAEMTH-
72EEZLNTHVET,

BUE BB IEs ke s . BR B TR 2D T
BHEZATT, 5% IR R E R R BT
O RIBE 2 B L CHl & RS AR T4 5 T ETY,
(E 22w BERH 5 f R B S5k g
WL CHHEE L)

TH—5 K - KPLERR
Photo-5 Prefabricated panel placed
by floating crane
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Photo-6 Water pumped out

Project in Japan

Bridge Tower Construction of Kawasaki Port Road
connecting Higashi—Ougishima and Mizue—Cho

In Kawasaki Port (part of Keihin Port which is a strategic
international container port) construction of highway with a
total length of 3km is now in progress. The aim of this project
is to strengthen transport logistics by connecting the Higashi-
Ougishima area with the internal region, and enhance disaster
preparation and response functions by ensuring multiple
traffic routes for emergency transportation from the major
disaster prevention base located in Higashi-Ougishima.

The main bridge on the road crossing the Keihin Canal is
a five-span continuous composite cable-stayed bridge, and
the tower foundation on the Higashi-Ougishima side (MP3 in
Fig.4) is one of the largest steel pipe sheet pile foundations in
Japan with length of 37m, width of 42m, sea depth of -17m
and a maximum water head difference of 33m. In the
construction of the underwater foundation, large struts and
prefabricated panels were employed to reduce the amount of
internal bracing. This secured sufficient working space inside
the cofferdam which reduced the construction period and also
improving working safety in this large scale deep foundation
construction.

The tower foundation on the Mizue-Cho side (MP4) is
constructed using the pneumatic caisson method, and the
detail of the construction was introduced in the “Long-Span
Bridge Newsletter” No. 74 issued in October 2018.

The prefabricated panels are placed into the water by
floating crane and the water inside the cofferdam is pumped
out, and hydrostatic pressure on the cofferdam is effectively
transferred to the formwork. Compared to the conventional
formwork method in which a high number of bracing
members are required in the deeper portions, the use of large
struts and prefabricated formwork enables increased working
space for the construction of the bridge tower (Photo-5~7).

By using this technique, the construction period is
shortened by 70 days from the original programme, and with
a similar construction cost to conventional construction
method. The construction method also contributes to the
construction safety and results in superior quality of concrete
in the bridge tower due to the improved working space.

Currently the upper portion of the bridge tower is being
constructed, and the construction work progress indicates
early completion of the project.

(This information was provided by Keihin Port office, Kanto
Regional Development Bureau, MLIT.)
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Fig.4 Conceptual drawing of cable-stayed

bridge
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Photo-7 Tower base completion
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International Conference

Dr. Imai was awarded The 2020 IABMAS SENIOR
PRIZE

The 10th International Conference on Bridge
Maintenance, Safety and Management (IABMAS2020) was
held online from April 11th to 18th after a one year
postponement due to Covid-19. In this conference, Dr. Imai,
Senior Director of Corporate Planning Department of HSBE,
was awarded the 2020 IABMAS SENIOR PRIZE.

IABMAS is international conference established in 1999,
and this conference is the 10th one held biennially since the
first one in 2002. IABMAS AWARDS are awarded in the
conference to engineers in three classes based on age, who
have contributed to bridge maintenance, safety, management,
assessment, and lifecycle cost. Dr. Imai received his award
for activities including construction and maintenance of the
Honshu-Shikoku Bridges, research on bridges in the United
States, and activity on the PIARC bridge committee.

Technical Exchange with A/S Storebeelt

A Technical Exchange with A/S Storebzlt was held
online on 15th June, 2021 based on an existing Memorandum
of Understanding (refer to newsletter No.74). HSBE’s Mr.
Fukunaga, Senior Director of Long-Span Bridge Engineering
Center, attended with other HSBE engineers. From A/S
Storebelt, Mr. Lars Fuhr Pedersen, technical director, CTO,
attended with other engineers. The technical exchange was
held in Denmark in 2019 (refer to newsletter No.77), and it
could not be held last year due to Covid-19.

Presentations and discussions focussed on recent
maintenance activities of long-span bridges.
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Photo-9 Technical exchange with A/S Storebalt
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