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Estimation of hanger tension fluctuations by strain measurement of stiffener at hanger rope anchorage
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The vibration method is the most common method for measuring the constant tension applied to suspension bridge
hanger ropes. On the other hand, it is difficult to use this method to grasp tension fluctuations due to variable loads
such as live loads and construction effects. We can directly measure tension fluctuations by using load cells and
hydraulic jacks, which is so labor-intensive. Therefore, we conducted a study on estimation method of hanger tension
by strain measurement of stiffener at hanger rope anchorage, through the stress analysis at the same spots. In addition,
we compared between the hanger tension estimated by measuring the strain of the stiffener and the tension directly
measured on the bridge. The results shows that the values are generally consistent with each other, indicating the
possihility that we can estimate the hanger tension through strain measurement at the anchorage stiffeners.
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(When pulling in hanger rope at panel point 76)
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Safety verification for hanger rope replacement in a suspension bridge for highway and railway

f2/& ¥5%&E Shogo Fukuhara =R F¥  Yohei Takami
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Corrosion has caused reductions in the cross-sectional areas of the hanger ropes on the Minami Bisan-Seto Bridge
and the Shimotsui-Seto Bridge. We sampled the hanger ropes from the bridge to verify the tensile strength
characteristics of the corroded ropes and the filling performance of the anti-corrosion method (non-tension-release type)
applied to the ropes tested on the actual bridge.

We conducted the safety verification associated with the ropes removal, considering that the bridge is a suspension
bridge for both road and railway use. In addition to structural safety, we also assessed train operability. This paper
reports these efforts.
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Practical implementation of remote monitoring method using LPWA wireless strain gauging
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The Honshu Shikoku Bridge Expressway Company aims to enhance and streamline the maintenance and management
of long-span bridges, which consist of a large number of components. In particular, the company has focused on
utilizing loT-based monitoring technology, which has advanced in recent years, for continuous remote monitoring of
components that are difficult to inspect visually or in close proximity. The advantages of this technology include the
ability for remote monitoring and the possibility of data accumulation. As a result, it is believed that early detection of
component damage and damage prediction, which would be difficult to achieve through traditional intermittent
inspections, can be realized. This paper describes the results of remote monitoring conducted continuously by installing
measurement equipment on the center stay rod of the 1% Kurushima Kaikyd Bridge, which had a history of damage

incidents.
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Fig.12 Strain measurement locations of the Akashi Kaikyo Bridge
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Fig.13 Strain measurement locations of the deck plate
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Fig.14 Strain measurement locations of the gusset plate
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The joints between the cross beams for load distribution and the main girders of the Magosaki Viaduct has low fatigue
durability. To assess the necessity of preventive maintenance measures against fatigue, an analysis and field stress
monitoring were conducted to evaluate its fatigue durability. The results indicated that the stress range experienced by
the viaduct is small, and the bridge has sufficient durability against fatigue. Additionaly, it was confirmed that, although
the design is based on non-composite girders, the bridge behaves similarly to a composite girder under live load. This

is attributed to the high load distribution effect provided by the cross beams and the cross frames.
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Development of a long span bridge inspection support system using tablet linked to BIM

A% BE A fNE #Zil s

Haruhiko Kono Kazunori Yamaguchi Takeshi Sugiyama

RAIERITAR RABRITE RE JB b —IL L R T L (R) E IS

BAEH - Ty bR TA T R (81) RKHE - $AfTH0

BLUEE HITES - 7Hy FYADA Y FEE
B =

AN DY E A D E RS AN E BT 2 RS, MEDSEMECHM AL W o, BRERICB W
TMEZIRFCFRO BT, K OWRMGLEROIMFERICZ < ORI AL TWD Z &b, RRIEARES
mEAL, bR EE LT, S&E%T/u%{ﬂ% Lo B 27 LBIX-eye & BR%E L7-.

AFRTIE, ¥ 7 Ly MERTH A T LIS 2 72 B (ERZER) & R AFEOIRILE T/ (ARZER) &
FENHBESESEDL 2 LICLY, HRIE CREDRLBEOME, MOHHEROERE DRI D
BIX-eye® BA%E & Bl SEGEa Bt Rl H>WTHET 5.

The long span bridges managed by Honshu-Shikoku Bridge Expressway Company Limited have complex structures
and a large number of members, which require much time for on-site identification of past deterioration records and
the preparation of inspection records. Therefore, we have developed BIX-eye, an inspection support system using 3D
models, in order to improve the sophistication and efficiency of long span bridge inspection work.

This paper reports on the development and on-site test results of BIX-eye, a system that automatically superimposes
images captured by a camera on a tablet (physical space) with a 3D model of a long span bridge to efficiently confirm

past deterioration records and record new deterioration at the inspection site.
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Fig.1 General view of Oshima bridge
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Fig.2 Overview of fiber element analysis model
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Fig.3 BIM model
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Fig4 Difference between sections for maintenance and fabrication in
BIM models
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Table 1 Classification of structures of long-span bridge (excerpt)
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AT Ly MiEERAD LRTK Phone SREIRR
Photo 1 LRTK Phone mounted on tablet
Ly MigREz—ME LT (BE-1).
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Fig.5 Image of obtaining self-location information

£—2 BIANEOEZEDRIERE
Table 2 Measurement error of the coordinate of a known

point

XERE) | Y EEAEm) | AEE(m)

4A 1=H 132634.285 -39146.418 35.622
2[51H 132634.295 -39146.422 35574

s 10mm 4mm 48mm

TA 1[r1H 131977547 -39655.308 35555
2[=1H 131977516 -39655.302 35583

e 3lmm 6mm 28mm
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Fig.6 Travel route in the on-site test

BE—-? FiEERKR GRmEL)
Photo 2 on-site test (on road surface)
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Fig.8 Superimposition (main girder and cables)
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Fig.9 Error of superimposition at the main girder entrance
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Fig.11 Position correction by viewpoints (inside main girder)
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Fig.12 Identification of previously recorded deterioration
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Development of Corrosion Detection Al to Support Long-Span Bridge Inspections

Bt #HmE ¥ BE #Il Rk
Hiroto Tamura Haruhiko Kono Takeshi Sugiyama
RARIEHRITER RARHEHATER B =LY R T LK
HifTERH - 7y bR DAV MR BWEHF -7y bR DA R EHERER

iEEE S (B EAAE - Bl

BREH - Ty bR TOAVEER

B OE

AN PO E AR F A (LU TR SR &0 D) ORKBICBIT 2EROZIFERETH L. M2
BT 72D, RRICEVEEENEZREL, FORFROMBELZTER LI LT, S/ - MiEHRER T 2
7 L Inspection & Repair Information System (LA T TIRIS] W IH)ITEEL T4, L, ERMGIIMEEN
WHETH Y, MBI RRICDIERAHPIRE L, Bk, 2FEbic L2 IrEbIESENS 2
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The most common anomalies in the long-span bridges managed by Honshu-Shikoku Expressway Company Limited
(HSBE) result from corrosion. To ensure effective repairs, corrosion is identified on-site through inspections, recorded
in terms of quantity and location, and registered in the bridge management system, the Inspection & Repair Information
System (IRIS). However, due to the complexity and large number of components in long-span bridges, inspections are
labor-intensive, and the future labor shortages also necessitate improved efficiency.

This study aims to streamline the inspection process by developing Al to detect corrosion from images. The detection
accuracy was evaluated using images from IRIS and a case study conductred at Oshima Bridge. Furthermore, methods

for estimating corroded areas and obtaining location data were explored.
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Efforts for close visual inspection of the Tatara bridge cables
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The inspection of stay cables is currently conducted within the range accessible from the main tower, road surface, and
maintenanceways, as well as using high-resolution cameras and other methods. However, as the height of cables is
often more than 100 meters above the road surface, it is difficult to conduct close visual inspection along the entire
cable.

In this paper, the detailed investigation conducted to assess the surface condition of the cables and the internal wire
state of the Tatara Bridge, and the efforts for close visual inspection methods of stay cables are described.
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Fig.7 Temperature and Humidity Sensor Installation
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Fig.8 Location of Temperature and Humidity Sensor

=1 ExHEEERRER N6 (E YD)
Fig.11 Relative Humidity Measurement Results (N6
(Upward Line))
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Cable-stayed bridges across Mekong River
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