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Wheel Load Running Tests Under Negative Moment Region of Continuous
Composite Girder Bridge with Steel Concrete Composite Slab (QS Slab)

R W Zx N Bl O e kR i B8 B F &
Nobuhiko HAYASHI ~ Tomofumi UCHIDA Toru SATOH Hiroyoshi NOTO
Summary

For applying a continuous composite girder bridge with steel concrete composite slab to an actual bridge of
Metropolitan Expressway, wheel load running tests were carried out to confirm the fatigue durability of steel concrete
composite slab under the negative moment region.

In this paper, the experimental results on flexural rigidity change of composite slab and girder, cracking of concrete and
effect of a waterproofing are reported. Moreover FEM analyses are conducted to verify experimental results.
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Proposals for Arrangement of Girder with Composite Slab (QS Slab)

Moo A
Kyoji OKUMURA

® kB T
Yoko GIBO

Summary

Steel-concrete composite slabs have been increasingly adopted for rationalized bridges such as bridges with fewer steel

girders. The authors do not think that it is a substitute for PC slab, but consider that a method of using its structural

characteristics will be made available. The authors focus on the possibility that additional bending moment by

difference of stiffness of support girders, which is disadvantageous in a concrete-based slab, is advantageous for a

steel-concrete composite with a bottom steel plate which is effective in positive bending. Based on this idea, the authors

propose the optimum arrangement of girders with QS Slab.
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Introduction of Composite Slab Bridge (QS Bridge)

" B F X B & W " OB fiif>
Hidetsugu HORO Kyoji OKUMURA Toru SATO
Summary

If an extremely low depth structure is required in a bridge with short or middle spans, it is often difficult to use

traditional bridge structures such as a steel plate girder bridge or a steel box girder bridge. Therefore, the authers have

developed steel-concrete composite slab bridges (QS Bridge), not only to provide the bridges with short girders but also

to save labor at the construction site and shorten the construction period. QS Bridge is classified into two types:

concrete filling type and rigid urethane filling type, selected mainly depending on the length of the span. Recently, an

increasing number of QS Bridges have been constructed and so the auther are studying methods to rationalize the

structure and improve economic efficiency. In this report, not only the experience of such construction but also the

characteristics of QS Bridge and work on other challenges are introduced.
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Introduction of FRP-RC Composite Slab

AR E B OH BB & BB F B
Keigo KUBO Kenshou FURUYA Hiroyoshi NOTO

Summary

A FRP-RC composite slab was developed for a highway bridge deck intended for the elongation of life span and the
shortening of construction period. The slab consists of a permanent form of pultruded glass fiber reinforced plastics
(FRP) and reinforced concrete. FRP has many advantages as construction materials, such as high-strength, lightweight

and anti-corrosive. The paper gives an overview of this slab.
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Large-Scale Reinforcement Work of Steel Bridge Pier (Full-web work)

&K BA A2
Hirohisa NAGAYAMA

B HE &
Takashi MASUDA

Summary

In the bridge piers near Kanda-bashi of the Inner Circular Route of the Metropolitan Expressway, which has been used

for almost 40 years, fatigue damage has been found in corners of bridge piers, notches of main girders and pedestals for

bearings. Then, large-scale reinforcement work was conducted. In the reinforcement work, extended stringers and

crossbeams were provided, the main girders were jacked up, the pedestals for bearings were removed and the full-web

work of main girders was performed. The parts damaged by fatigue were then maintained.
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Design and Construction of Cast-in-Place PC Slab Using Travelling Form Support
- Second Tomei Expressway, Nakanogo First Viaduct(Up Lane) -

B o WOMR O F A ok Il oBA A W THOBE E
Motoshi IKOMA Hidekazu SAKANE  Hirohisa NAGAYAMA Tatsuhiko KASAI

Summary

At the upper lane of Nakanogoh first viaduct is made of steel 2-main-giders with long span cast-in-place PC slab. The
construction of which is executed with the travelling form support . After the residual stress due to the construction
order of the slab, creep, shrinkage, temperature difference, dead load, live load are checked out in the conventional slab
design method.
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Construction of Cast-in-Place PC Slab Using Fixed Form Support
-Second Tomei Expressway, Nakanogo First Viaduct(Down Lane)-

¥R F O gk I sA A A B JC* O TR B
Hidekazu SAKANE  Hirohisa NAGAYAMA Motoshi IKOMA Tatsuhiko KASAI

Summary

At the low lane of Nakanogoh first viaduct is made of steel 3-main-giders with long span cast-in-place PC slab which
has span length of 6.050 ~ 7.800m. The construction of which is executed with the fixed form support. For the sake of
the rationalization and quality control of the cast-in-place PC slab is marvelously devised. The shut-out-light sheet was
adopted for the curing of cast-in-place PC slab and for the purpose of confirming effect, the temperature measurement
and nonlinear temperature analysis assumption results are also reported.
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Seismic Retrofitting of Superstructure Using Buckling Restrained
Brace in Seismic Stopper
X B F M B OH % FEe K ERE L
Hideki NAGATANI ~ Shigemi KURITA ~ Nobuyuki MORII

Summary

In the bridge for seismic retrofitting the independent single-column-type bridge pier was adopted for landscape reasons.
The buckling restrained brace was used to control displacement in the system for preventing collapse of the bridge,
securing aseismic performance in case of level-2 ground motion. This report mainly describes the design of the
buckling restrained brace which can absorb energy and alternate load testing that was conducted to confirm the

performance of displacement control.
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Construction of Kita Chikumagawa Bridge (Phase II Line) on Joshinetsu Expressway
(Rigid Frame Structure, Composite Slab)

o e IR B oW E R OXZ*?
Masakatsu SATO Takayuki KAWASHIGE

Summary

Turning in the four-lane construction of the Joshin-etsu Expressway performed by the Hokuriku Branch of the Japan
Highway Public Corporation, high-level safety was required since the Kita Chikumagawa Bridge work (Phase II Line)
was conducted near the in-service road (Phase I Line).A characteristic of the main structure is laid that the intermediate
support is steel-concrete compsite rigid frame structure of steel box girder and RC pier. For this rigid connection, self-
filling, superplasticized concrete was employed in order to ensure casting firmly to the joint. A steel-concrete
composite slab was selected in view of reduction of dead load, improvement of durability and seismic resistance, cost
reduction, and shortening of construction period. Casting concrete in the rigid-connection was conducted in winter (the
dry season) because its execution on the riverbed, and launching erection of main girder was carried out from the
opposite bank in the wet season. During the dry season, construction of the rigid connection was added to the normal

erection process, and the overall process was carefully controlled to complete the work.
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Summary

By installing OSMOS sensors connected with optical fiber cables on an actual bridge, how the bridge members are

affected by live loads, natural phenomenon including earthquakes, typhoons, and temperature variations were

monitored. The monitored data should be analyzed to corresponding loads. By examining the validity and usefulness of

the data, the authors hope that the monitoring method becomes widely used.
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Traveler Crane Erection Using Interim Truss for Buckling Prevention

- Ohno Bridge -
AOME OE By PERAN R
Naomasa SAITO Ryuji NAKAGAITO
Summary

In this construction, the erection method in which steel girders are launched over a river was changed to erection using
a traveler crane according to VE proposal to shorten the work period. In the erection method with a traveler crane, main
girders are not cantilevered for every block, but are erected collectively by span after being assembled on the ground,
and so lateral buckling of the main girders may occur during erection. Accordingly, interim truss erection girders were

used to prevent buckling of the main girders.
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Design of Steel Deck Single Box Girder with Large Curvature

PR S N I B AL o
Nobuo KIMIJIMA ~ Yasumi KONUMA ~ Akira YAKABE

Summary

This is a ramp bridge in which continuous steel deck single box girder is employed because a) the curvature of the
horizontal alignment is large, and b) reduction of dead load was required because the bridge is situated on reclaimed
land with poor ground conditions. This report describes three points: measures taken against negative reaction of the
end support; the issues involved in manufacturing camber in consideration of the erection system; and structural details

of the steel deck with an introduced fatigue resistance design.
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Repair of a Bridge in Mountains after 40 Years’ Use - Nagata Bridge on Route 186 -

oH —
Kazunari FUJII

Summary

This bridge in Shimane prefecture, constructed in 1965 near the prefecture’s border with Hiroshima prefecture, is a 2-
hinge knee brace steel rigid-frame bridge with side spans. The recent poor drainage performance led to deterioration of
the base plates and coating. Accordingly, repairs were conducted mainly by water treatment of the bridge. The resin
was injected to fix the anchor bolts for bearings that had become loose. Also, because severe deterioration of some
parts of the concrete slabs was found, they were partially replaced by jet concrete. Though the contents of this

construction are general, they may be useful for future repair works.
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