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Full-Section Welding of I-Section Plate Girders in a Labhor Saving and Rationalization Method

L S = S T % W 3¢ HTH O ROAE BT
Takanori MURAKAMI — Fumiaki TADA Kyousuke HIZAWA

Summary

The west part of Nawa Viaduct is a bridge of labor saving and rationalization method construction.
The main plate girders were joined by full-section welding performed in the field. The use of plates with
unprecedented thickness of more than 50 mm (maximum 75 mm) necessitated a preliminary study on
adopting low—preheat steel as well as on the field welding method. In the study, a welding procedure
qualification test with plate specimens clarified the weldability and mechanical properties of the plate.
A test with actual members confirmed plate deformation due to welding. This paper presents the results
of the study, including the results of tests, and describes the field welding.
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B+t [SM570Q-EX| 75 | 0.08 | 0.26 | 1. 44 0. 004 0.002 | 0.02 | 0.03 | 0.02 | 0.20 | 0.05 0 0.39 0.18
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Analysis of Elasto-Plastic Earthquake Response of Single-Column Piers
of Various Sectional Forms

e B F BT MK W =
Hiroyoshi NOTO Nobuhiko HAYASHI

Summary

It seems impossible, in terms of time and expense, to determine empirically the earthquake responses
of steel bridge piers of various sectional forms. These earthquake responses are therefore estimated
through the reasonably proportioned use of experiments and analyses.

First, hysteresis characteristics of a steel bridge pier are obtained experimentally and by elasto-plastic
FEM analysis. The analytical results were compared with the experimental results and good agreement
is recognized. Secondary, earthquake response values are analyzed using analytical hysteresis charac-
teristics by elasto-plastic earthquake response analysis. The results concur very well with response
values determined from a hybrid experiment.
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Rigid Structure for Joining Steel Girder to RC Pier (Part 3)

T e WKk m) TR e sl ATV
Toru SATO Isao SHIMIZU Hiroyuki TORIGOE

Summary

A cyclic loading test with two specimens and FEM analysis were performed to learn the dynamic
properties and load bearing capacities of a rigid section formed by a steel girder and an RC pier in a
hybrid bridge structure. The results clarified the mechanism whereby loads that the bearing action of
main reinforcing bars or concrete in an RC column transmits to the rigid section are conveyed to a steel
girder and concrete in that section. The results also revealed the effect of stud shear connectors fixed
to the stiffener on the transmission of loads to the steel girder. These results might serve as basic
information for establishing a method for designing the rigid sections of such structures.
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Observations on Joints in Hybrid Rigid-Frame Structures

W4 B = =
Atsushi SHIBUYA  Wataru TAKAHASHI

Summary

A hybrid rigid frame bridge structure that exploits the characteristics of members made of different
materials, steel girders and reinforced concrete piers, is attracting attention as a rational structure that

is shoeless and therefore is both economical and earthquake-resistant.
This paper outlines the result of a fatigue test conducted in collaboration with Saitama University on
joints in a hybrid rigid-frame structure. The paper also reports on measures to prevent the opening and

compression failure at the interface of a steel girder and an RC pier,

mechanisms of horizontal force

transmission, etc. All were studied when designing the D-ramp bridge constructed at the Yokohama

Midori Interchange.
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Design and Construction of a Hybrid Rigid-Frame Bridge
(D-Ramp Bridge at Yokohama Midori Interchange)
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Summary

The girders and piers of multiple-span continuous rigid frame bridges are almost always made of a
single material. The D-ramp bridge at the Yokohama Midori Interchange, however, is a hybrid rigid
~frame structure in which steel girders and RC piers are rigidly joined at the tops of the piers. The
intention is to provide the required structural performance as economically as possible by using

appropriate materials in appropriate applications.

This paper describes the method of designing joints

between steel girders and RC piers and the construction of the D-ramp bridge.
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Development of a Hoist Method which Uses a Traveling Device

[

Noboru NISHIGAKI  Atsushi TOMIYA

7’7\;( FH {J\ ( F j ** Iﬂ* (ﬁé 2/;‘.:* *

Takashi HIROSE

Summary

Structures with complicated space frames have recently become more common, thanks partly to

advances in computer science,

For these structures, the application of conventional construction

methods which make use of temporary braces has become problematic in terms of workability and
economy, This led to the development of a hoist method which uses a traveling device, The present
paper describes the hoist method, which proved to be efficient when used in construction work.,
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Material and Welding Tests of 80kgf/mm? (BT-HT620) Steel (Part 1)

SRS SR R (- S = S i
Svuji NAKANO Tatsuya SIMIZU

Summary

A material test for 80kgf/mm? steel was conducted in preparation for using it to manufacture four
~sided box columns for building steel structures. This paper reports the knowledge of properties such
as hardness, tension and impact behavior acquired the test, preheating conditions for welding, product
flame straightening conditions and other conditions of the steel.
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Robots for Horizontal Field Welding of Steel Columns

HE
ES

Kenji SAKURAI
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Akio NARUSAWA  Shinichi OTSUKI

Summary

This paper reports on horizontal welding performed by robots in the field. The robots were operated
for two experimental properties: to improve the operation rate of robots when more than one (two
units in this case) is used; and to extend the application of robots to welding external columns.
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Considerations of Setting Bearings in Constructing a Multiple-Span Continuous Bridge with
Rubber Bearings and Post-Construction Behavior of the Bearings (Motai Viaduct)

AW OE BT g B T
Masaki HONDA Noriaki [TOH

Summary

Using a nine-span continuous box girder bridge (the Motai Viaduct) as an example, this paper
describes the features of bearings, items to be confirmed or considered before and during construction
of the bridge, a method of improving accuracy in girder production, ideas for setting bearings, and
measured behavior of bearings after the bridge was completed.
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Earthquake Resistance Improvement Design for Existing Steel Piers

el 1E Fr A f1 g OH B KRR
Masakazu SAKUMA — Kazuyosi IIMURA — Daizaburou MEGURO

Summary

Itis commonly known that the Hyogo-Ken Nanbu Earthquake damaged many bridges. Bridge damage
caused by this earthquake differed in degree and manner. Investigation revealed that bridge collapses
related to the event can almost always be attributed to the collapse or extreme deformation of their
piers. This inspired a review of conventional seismic construction techniques and led to revision of
Specifications for Highway Bridges PartV, Seismic Design. This paper describes the earthquake
resistance verification procedure and special topics considered with regard to the earthquake resistance
improvement work recently performed on the steel piers of existing bridges by Miyaji Iron Works on
commission by the Metropolitan Expressway Public Corporation.
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Construction of Ramp Bridge at Higashi Osaka Junction 8

$ ZF ??5% >k* :F‘ ﬁ 11—53‘ 5}—& * %
Yoshitsugu TERAMOTO — Nobuhiro CHIBA

Summary

This paper describes the construction of a ramp bridge at Higashi Osaka Junction 8, on the Osaka-
Higashi Osaka Line of the Osaka Prefectural Expressway, The site is adjacent to major arterial roads
such as the Kinki Motorway, the Osaka Central Circular Line, Route 308 and the Higashi Osaka Line
of the Hanshin Expressway, so that the space for construction work, storage and other purposes is
restricted, For this reason, the girder push-out method was applied where major arterial roads ran
through the clear-head to be formed by the girder. The present paper outlines this application of the

girder push-out method.
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Retrofit Planning of the Susohana Ohashi Bridge

P 7N ] S =R IS
Kenji NAGAMI Wtaru TAKAHASHI

Summary

Erected in March, 1966, the Susohana Ohashi Bridge is a two~hinged deck arch bridge. Its length is
135.0 m and its effective width is 5.5 m. The bridge is now more than 30 years old and suffering not
only deterioration of the RC deck due to increases in traffic weight and traffic volume but also
considerable vibration of its body. A plan was formed to retrofit the bridge by replacing its RC deck
with a steel plate deck, adding diagonal members, and making other modifications. At present,
reinforcement of the body of the bridge has been complete and preparations for replacing its deck are

in process.
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Testing the Effect of Reinforcement by Changing Plate Girders to
a Continuous Box Girder (Tsubonouchi Viaduct)

= H B oo
Masamitsu IWAI

o =
Wataru TAKAHASHI

E[‘*?, [J-l EH %*3 % 7l< A Z&*a
Yutaka YAMADA — Matsuo SUZUKI

Summary

Steel girders, which had been in use for a little more than 20 years, were reinforced by changing them
into a continuous box girder to improve loading capacity of the bridge. This paper briefly describes
loading tests performed at each stage of reinforcement to verify the effect.
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Designing Flare Frames

Mikio NARA

Summary

Miyaji Iron Works has recently been cooperating with Nippon National Air Oil Burner in the flare

equipment design and manufacture business.

Flare equipment is installed in plants (such as oil refineries and chemical plants) to gather gases
which are not needed for end products and burn or flare them,

Miyaji Iron Works is designing and manufacturing steel flare equipment structures, excepting
measuring instruments, such as pressure gauges, and combustors, This paper outlines the method of

designing flare equipment,
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BRAREEEDRE (55 23R)

Development of Traveling Platform for Bridges (Part 2)

WOk YlOHET oW o b — I mooER
Isao SHIMIZU Shoich TAKIDO Siro OKA
Summary

Today, hanging scaffolds must be installed by skilled workers for projects such as the construction,
inspection and repainting of steel bridges. The authors have long been addressing the task of developing
a traveling platform that could easily be set on bridges when needed. We succeeded in putting into
practical use a traveling device as appropriate for working conditions in the field. This paper describes
the field achievements and future prospects of the platform.
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Proposal for Hybrid Truss Bridge in Pursuit of Economy

e B OCHF &

Hiroyoshi NOTO

Summary

A hybrid truss bridge is a medium span bridge designed to reduce construction cost, ensure construc-
tion safety and improve durability, In the structure of such a bridge, steel and concrete are used as
appropriate for their unique characteristics and prestressed concrete supplies additional functions, A
hybrid truss bridge has a prestressed concrete slab that combines deck and upper chord, and steel
diagonal members and lower chord.
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Development of Method for Ultrasonic Testing Using Creeping Wave Probe
under Conditions of Limited Defect Detection

1%

WM B F
T(zk(w NARUMIYA  Toichi MORISHITA

B 8 A M %

Yukou SUZUKI

Summary

The author of this paper has recently developed the method for ultrasonic testing which emphasizes
detecting dynamically significant defects quantitatively. This is done by defining welded joints to be
inspected in terms of type of steel, plate thickness, type of joint, welding method, etc.

This paper presents the development concept of the method for ultrasonic testing which draws on
sectional loss rate determined using a creeping wave probe, The scope of application and major types
of defects the method can be used to discover are also described. Quantified detection of such defects
and the results of experiments related to the method are also provided.
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Rehabilitation Work on Damaged Viaduct (the Great Hanshin Earthquake)

N I Ao NS S S A R (4
Hideaki KOJIMA ~ Tuadayoshi SASAKI ~ Hiroaki SATOH

S I L - A ok W sk A"

Takao KANDA Minoru KITAHARA Hirohisa NAGAYAMA

Summary

In rehabilitating the Hanshin Expressway, which was damaged in the Great Hanshin Earthquake,
Miyaji Iron Works was responsible for work in three sections of the expressway, apart from emergency
repairs done immediately after the earthquake. The success or failure of the rehabilitation work, which
was of large scale and had to be completed as quickly as possible, depended on the organization of the
work schedule. Rehabilitation work, together with seismic reinforcement work done concurrently, was
nevertheless designed and executed by making use of the most contemporary technologies. This paper
outlines the rehabilitation work and provides details of the rehabilitation process to serve as a reference

for restoration, repair and reinforcement work.
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