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Activity of HSBE

Assessment of the use of Thread Rolling Screws
(TRSs)in seismic retrofits

In the seismic retrofit of bridges, additional stiffeners are
often installed to existing members to improve their buckling
strength by increasing the width-thickness ratio of the plate
elements of the member. From the results of seismic
performance assessment of the Honshu-Shikoku Bridges, it
was found that local buckling might occur in some the
members of some of the cable-stayed bridges, and additional
T-shaped stiffeners were therefore installed.

Because the members to be retrofitted are closed box-
sections, installation of the stiffeners using ordinary high
strength bolts might result in corrosion deterioration inside
the retrofitted members due to water penetration through bolt
holes. Therefore, the viability of using Thread Rolling Screws
(TRSs) (Fig.1), was examined, because these can be installed
from the outside of the existing members securing the
airtightness of the boxes.

A TRS is tightened with specified tightening torque, and
creates its own internal thread by plastic deformation along
the screw hole. Because of a lack of experience in the use of
TRSs in the installation of T-shaped stiffeners to existing
bridge members, the viability of their use was examined
through various tests to check airtightness, fatigue durability,
shear strength and buckling strength of the connection
(Photos 1 and 2). Results showed that there is no problem
preserving the airtightness of the connection, and
demonstrated buckling strength and reinforcement effect
equivalent to ordinary high strength bolts.
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Photo-2 Buckling strength test
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Activity of HSBE

Seismic retrofit work on cable—stayed bridges in
Seto—Ohashi Bridges

The seismic retrofit works on the Seto-Ohashi Bridges,
(combined road and rail bridges) started in 2014. The seismic
retrofit works on two cable-stayed bridges, the Hitsuishijima
Bridge and Iwakurojima Bridge were completed in February,
2020. These bridges are three-span continuous steel truss
cable-stayed bridges with a length of 790m.

The elements to be retrofitted were the lower chords
adjacent to the main towers. The four lower chords had to be
retrofitted on the Hitsuishijima Bridge and five on the
Iwakurojima Bridge. The retrofit elements and method used
on the Iwakurojima Bridge are shown in Figure 2 and Figure
3.

In the retrofitting works, additional T-shaped stiffeners
were installed to the lower chords with TRSs in order to
improve the buckling strength in the transverse direction, as
mentioned in the previous article, “Assessment of the use of
Thread Rolling Screws(TRSs) in seismic retrofits” (Photo-3).
The construction quality had to be carefully monitored so that
the retrofitted members delivered the required performance
as mentioned in the article. In particular, when TRSs are not
set accurately perpendicular to the member, the screw threads
become irregular. Therefore, it was important to set TRSs
perpendicular to the member and to control the gap between
the existing member and the T-shaped stiffener in order to
prevent the TRS from being overstressed. Before starting the
retrofitting work on site, a construction test was conducted
with a full-scale specimen replicating site conditions (Photo-
4). Based on the test findings, a jig was developed to
eliminate gaps (Photo-5) together with a guide pipe to set
TRSs perpendicular to members (Photo-6), and using these
the works were completed successfully.

Seismic retrofit works on the Seto-Ohashi Bridges will be
finished by the end of FY2020.
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Fig.2 Location of retrofitted members (Iwakurojima Bridge)
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Fig.3 Seismic retrofit for lower chord
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Photo-3 Installed T-shaped stiffener
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Photo-4 Construction test
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Photo-5 Jig for fixture
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Photo-6 Guide pipe
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Project in Japan

Repair works for Kamiyoshinogawa Bridge
(Cable bands and suspender ropes)

Kamiyoshinogawa Bridge, which is operated by Kochi
opened in March 1971 as compensation
infrastructure associated with construction of the Sameura
Dam which is the main source of water for Shikoku. It is a
single span stiffened truss suspension bridge (central span,

prefecture,

L=250.8m) with two composite girders for live load (side
spans, L=32.6m each). At the time of construction it was the
longest suspension bridge with parallel wire main cables in
Japan, and contributed to the future long span suspension
bridges between Honshu and Shikoku as a trial bridge for
many design features and execution techniques.

The health of the bridge was evaluated in 2015 by detailed
inspection using scaffolding to access the main cables
because the bridge was near 50 years old and important
transportation infrastructure for the surrounding regions.
Following this inspection, repair
implemented in a systematic manner. Cable band bolts were
replaced and suspender ropes were recoated and replaced
between July 2019 and February 2020.

As cable band bolt tension usually reduces over time, the

works have Dbeen

bolts were replaced so that tensile forces could be accurately
measured with ultrasonic methods, and reliably controlled. In
addition, since cable bands are fastened with multiple bolts,
after trial executions a procedure was adopted to equalize
cable band bolt tensions in each group.

Suspender ropes highly
anticorrosivepaint system (dip painting with flexible epoxy

were recoated with a
resin and surface coating with flexible fluorine resin paint),
ropes were
improvements

and two corroded suspender
structural

implemented to allow easy inspection of suspender

replaced.
Repainting and were also
anchorages and lower ends of suspender ropes.

Future maintenance work will include repainting of main
towers, stiffening girders, and cables, repair of deck slab, and
improvement of the environment in anchorages.

(This information was provided by Kochi prefecture.)
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Photo-9 Repair of suspender rope
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Overseas Project
Mombasa Gate Bridge Construction Project(l)

The objective of the Mombasa Gate Bridge Construction
Project is to mitigate traffic congestion and facilitate efficient
transportation and logistics, by constructing a bridge linking
Mombasa Island and South Mainland (Likoni area) and
thereby contributing to
stimulation of regional economic activities and economic

related roads improvement
development in Kenya and neighboring countries (Fig.4).

In December 2019, the Loan Agreement for this project
was signed. The Japan International Cooperation Agency
(JICA) will provide 47.8 billion Japanese Yen in support of
the Mombasa Gate Bridge Construction Project Phase I as a
concessional loan. Currently, detailed design work (until
March 2022) is under way. This project will be completed in
June 2027.

According to the result of preliminary design, the main
bridge will be a 1.3 kilometer long steel cable-stayed bridge
comprised of three spans supported by four piers on both
sides (330m+660m+330m) - the longest cable-stayed bridge
in Africa (Fig.5).

Special Terms for Economic Partnership have been
adopted for the Loan Agreement for this project. Therefore,
Japanese technologies, such as Steel Pipe Sheet Pile and
cable-stayed bridge construction technologies, will be used
for the bridges constructed under this project.

Two years after completion (2029), the average annual
daily traffic volume between Mombasa Island and South
Mainland (Likoni area) is expected to have increased from
5,700 vehicles/day to 30,400 vehicles/day, and the travel time
between Mombasa Island and South Mainland (Likoni area)
is also expected to be reduced from 25 minutes to 6 minutes.

(This information was provided by Japan International
Cooperation Agency.)
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Fig.5 Conceptual drawing of cable-stayed bridge



