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Design of a Steel/Concrete Composite Truss Bridge (Tsubakihara Bridge)

KL BA A R F Al ok #w F OB g B OF B
Hirohisa NAGAYAMA  Hidekazu NISHIOKA  Hideki NAGATANI  Hiroyoshi NOTO

Summary

.

The Tsubakihara Bridge is a 322-m-long, three-span, continuous composite truss bridge in which the upper cord of the
truss and the cast-in-place PC floor slab are act together as a composite unit. This bridge has a simplified structure to
reduce construction costs. The design omits the floor system of the bridge and the upper lateral bracing, which are
generally adopted for conventional truss bridges. In design, the rigidity of the floor slab is increased effectively by
arranging PC tendons beneath it in two directions; one direction is longitudinal to the bridge axis and the other is
transverse to the bridge axis. The construction method adopted for this bridge is to act the truss members and the cast-
in-place PC floor slabs as composite step-by-step, and thus continually extends the bridge from the finished sections.

This paper describes the design of the Tsubakihara Bridge.
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Loading Test for Connection between an Upper Chord and a Cast-in-Place PC Floor
Slab in a Composite Truss Bridge (Tsubakihara Bridge)
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Summary

The Tsubakihara Bridge is a composite truss bridge in which the upper chord of the truss and the cast-in-place PC floor

slab are combined with stud shear connectors. This bridge is constructed by the following method: First, rubber pads

are provided on the upper chord after the erection of the truss to introduce the prestressing into the floor slab

effectively. Next slab concrete is cast with making voids, which are used in conjunction with the upper chords around

the stud shear connectors. Then, by casting concrete into the voids of the slab after the prestressing work, the floor slab

and the upper chord are combined to create composite action. Static and repeated loading tests were carried out on

specimens produced by the above method. This paper reports on fatigue resistance and the structural behavior of the

connection between the upper chord and the floor slab in the ultimate state on the basis of the loading tests for the

Tsubakihara Bridge.
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A Method of Controlling Welding Heat Input and Interpass Temperature for Column-
to-Beam Joint Connections for Building Steel Frame by Metal Active Gas Welding

K OB B OfEr T o FE e o[ oM % e ok A OH o— % # ke
Kisaku OTSUKI Masayuki CHIBA Yoshiaki MOMOSE  Shin-ichi OTSUKI Kenji SAKURAI

F=RE S B
Yoko IWANAMI
Summary

In the steel frame fabrication shop, qualification institution has a qualification requirement to control welding heat
input and interpass temperature during the welding of a column-to-beam joint connection. A study was made on the
method for measuring the welding heat input and the temperature with the aim of controlling the welding. A practical

and rational control method was found that restrains the lowering of the working efficiency.
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Development of a Steel / Concrete Composite Slab (QS Slab) : (Part 1)

e
Toru SATO

e we B F B K H OH O K®
Hiroyoshi NOTO Teiji OTA

Summary

Steel/Concrete composite slabs are being developed to satisfy the needs for reducing slab costs, simplifying the work of

constructing slabs, and improving their structural performance.

Research aimed at the development of QS Slab is under way to meet the above purposes. Furthermore, a travel wheel-

loading test was carried out to determine the durability of QS Slab. This paper outlines the test results and reports that

the test shows that the QS Slab has excellent durability.
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Erection of a Lohse Bridge by Launching with Longitudinal Transfer Method
~ The Connecting Bridge in the City of Omiya (Omiya Hokosugi Bridge)

WO e o W — ke ko E Kk
Mamoru SUGAI Kazuo NAKANO Nobutsugu SAJIKI

Summary

The Connecting Bridge in the City of Omiya (Omiya Hokosugi Bridge) was constructed over a JR line as a part of a
"New City Center of Saitama" development project of Saitama Prefecture, and leads to the Saitama Super-Arena. To
meet its role as a symbol of the city center and landscape requirements, the bridge has new features everywhere. In
addition, it was constructed by launching with longitudinal transfer, an erection method that had never been applied to
arch Lohse bridge before. This paper outlines the construction of the bridge with emphasis on the longitudinal transfer

of the girder.
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Slip Coefficient of Surface Stripped of Painted Film Using Remover

ik

Kosuke TSUJI

= v FOK >
Kiyoshi AOKI

o
Takashi TODA

P

Summary

When a new steel member, such as a bracket, is attached to an existing member with a high strength friction bolt joint,

the paint coating on the contact surface of the connection must be stripped. However, it is not desirable that a grinder or

blaster is used for that purpose because they pulverize and scatter the paint, which puts harmful substances in the air

and makes it difficult to recover the paint. Moreover, the use of a paint remover is effective in stripping the surface up

to the undercoat of paint, but is not effective at completely removing the primer coat.

Measurements of the slip coefficient were performed on the connection surface of an existing member coated with

zinc-rich primer but having the surface coat of paint removed and a newly spliced plate freshly coated with the thick-

film-type, inorganic, zinc-rich paint 75- 2 m thick. The measurements were to determine if the slip coefficient were

greater than or equal to 0.4 (2 =0.4) when they were connected together by high strength friction bolt joint. For

comparison, slip tests were carried out on a specimen that was prepared by removing zinc-rich primer after removing

the printed film. To allow measurement relaxation, the latter tests were done one week after the high strength bolts

were tightened.
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Reinforcement of a Steel Lohse Bridge by Filling Arch Ribs with Concrete (Agewa Bridge)

=) ferr K H H X B R & H= /, K AN
Minoru KITAHARA  Teiji OTA Tomoaki MIYAZAWA  Hisashi OHARA
Summary

This paper reports on the reinforcement of the Agewa Bridge by filling its arch ribs with concrete and by fixing its
springing section using concrete. The arch ribs were satisfactorily filled with high-fluidity, self-compacting, lightweight
aggregate concrete that was developed for this purpose. In fixing the springing section, the displacement of the arch
ribs caused by traffic vibrations was controlled while the concrete was cast. It was confirmed that the displacement, of
which the measured value agreed well with the value predicted by analysis, neither had an effect on the quality of the

concrete nor posed a problem with its durability.
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Evaluation of Bridge Piers with Small Rigidity for the Design of
Reinforced Elastomer Bearings (Kitasaki Viaduct)

AR N AT 1V S S O A K Ah*
Yusuke KOBAYASHI ~ Toyomu KUWAYAMA  Yuki INOUE Daisuke HORI
Summary

When reinforced elastomer bearings are used on a bridge, how such bearings share the horizontal forces from each pier

during an earthquake should be calculated using an appropriate model of the structure including the foundation of the

bridge. The Chubu Regional Bureau of Japan Highway Public Corporation specified that whether a detailed model or a

simplified model, which is independent of the inertia force of the pier itself, will suffice for the analysis should be

determined by the ratio between the rigidity of a pier and that of a corresponding bearing. Because the Kitasaki Viaduct

had high steel piers, the pier-bearing rigidity ratio was near the specified value in the above specification. Accordingly,

analysis results from the simple and the detailed models were compared. This comparison indicated that the design

based on the simple model would have no problem. This is because the simple model predicted a smaller natural period

and a larger lateral seismic factor than the detailed model. This paper deals with the investigation and consideration on

the modeling of the bridge for Kitasaki Viaduct.
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Marginal Test of the Welding Heat Input and Interpass Temperature in Metal Active
Gas Welding Using Solid Wire

A L = Ex @t K OHE oz» RO B Ze
Shuuji NAKANO Wataru TAKAHASHI ~ Masayuki HAMAUJI ~ Norihiko TAKEI

Summary

The revised Building Standards Law requires strict control over the welding heat input and interpass temperature for a
column-to-beam joint section of a steel frame. The purpose of the control is to give the welded section a stable impact
property and tensile strength so that it does not suffer brittle fracture during an earthquake. Because it has an influence
on the construction costs, such control exercised by steel frame fabrication shops should be reasonable and should not
increase shop costs. For this reason, a test was performed in which the parameters were the type of steel, the type of
welding materials, the welding heat input, and the interpass temperature. The test clarified the limits of the parameters

that produced the required welding quality.
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Dismantling a Truss Bridge Using Erection Girder (Old Koshiji Bridge)

7 om # ke FHOH Ok M
Shigeo MATSUDA  Tomokazu YOSHIDA

Summary

The old Koshiji Bridge was a 100-year old truss bridge that had been changed much more than other old bridge. Since
it was completed in 1956 as a railway bridge for the Shin-etsu line, the bridge was remodeled into a road bridge, and
then used as a bridge on a toll road. Because the new Koshiji Bridge was completed in 1998, the old Koshiji Bridge

was dismantled. This paper describes the method of removing the bridge by means of erection girder.
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A Study on the Bridge Color Selection Using Computer Graphics (Part 2)

B O B v fi Wl M —=
Yuzou TOBA Jun-ichi WASADA

Summary

A graphics program, which enables both color selection and coloring simulation, was created to simplify the selection

of colors of a steel bridge. The program uses worksheets of spreadsheet software. When a basic concept and a coloring

plan of the bridge are given as the initial input data, the likely paint colors are selected semi-automatically. Moreover,

the program selects the colors by viewing the bridge at any angles, producing the drawings of landscapes.
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Base-Metal Property and Welding Procedure Test of 590N/mm? High-Performance
Fire-Resistant Steel for Building Structure (Part 2: Welding Procedure Test)
o oF e o H OB Ze P K EASI A I Hix
Shuuji NAKANO Norihiko TAKEI Hiroshi HIRABAYASHI ~ Kaoru YOSHIKAWA
Summary

In preparation for the use of S90N/mm?® fire-resistant steel for box columns of building steel frames, a welding
procedure test with a full-scale box column was performed. The main purpose of this test was to better understand the
conditions that should be dealt with during the welding of this steel. This test clarified the welding conditions, such as
the preheating temperature, the interpass temperature, and the welding heat input, which are necessary for the

production of steel frames.
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Plan of a Rigid Frame Steel Pier for Integrating an Existing Pier and a New Pier
(Odaka Minami Bridge)

(FURNCE I/ A NI NI SR R S I A N = T A
Katsuhiko YAMADA  Yusuke KOBAYASHI ~ Hiroyuki KURITA Hiroyuki Ohshima

Summary

In the Odaka Minami Bridge, a new bridge will be built that connects the in-service Nagoya expressway with the
Second Tomei expressway of the Japan Highway Public Corp. that is now under construction.

In the work, to extend the main line from the access road that is temporarily used as a starting and ending point of the
main route, additions and alterations must be made to the existing superstructure and substructure. This demands an
extraordinarily elaborate plan. This paper describes a rigid-frame pier into which an existing and a newly added pier are

integrated.
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OSMOSDfERTIE & ¢ D

Usage and its Features of the Optical Strand Monitoring System (OSMOS)

*

|

e
Hiroyoshi NOTO

Summary

Monitoring is a measurement system, which pursues the variations of the condition for time being and exhibits the

progress situation to the ultimate state of a structure (a steel bridge with a concrete floor slab is described mainly in this

paper), at need. The "OSMOS" system uses optical strands of twisted optical fiber cables to monitor statically or

dynamically the deformation of the structure by its expansion or shrinkage. This paper outlines the followings:

(1) features of "OSMOS" usage

(2) long term observation method for varied condition of a structure

(3) comparisons with the ordinary method using strain gauges

(4) evaluation method for the security of a structure

(5) applied usage of "OSMOS"
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Design and Construction of a Composite Rigid Frame Bridge
Using Strut-and-Tie Method (Asamigawa Bridge)

(L GG L | R ¥ AR AT o B 0T A A ISR A
Toru SATO Junsaku ANNAKA Tosh1huo SUZUKI Mikio TSUBOI Hisao YAMASHITA  Shigeyuki ICHIGE

Summary
The Asamigawa Bridge is a viaduct on the Joban expressway in Fukushima prefecture. This bridge consists of two
types of bridges, a box-girder and a plate-girder. The plate-girder bridge is steel girder-RC pier composite rigid frame
structure. The composite rigid frame structure of the Asamigawa Bridge was designed by a method called the strut-and-
tie method that is based on the results of research that the authors had conducted. Also, a new construction method was

used to construct the rigid joint connections using medium-fluidity concrete.
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