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Loading and Durability Tests of RC Precast Slab

e e ! B oK T O
Toru SATO Isao SHIMIZU

WO B
Hideyuki TAKAHASHI
Summary

Development of precast slabs is being carried out, since this type of slab is advantageous from
the stand point of saving of labor on the construction site.

This paper describes the structural performance of RC precast slabs and the results of static,
dynamic and travelling vehicle loadings in order to adopt the practical applications.
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SEBHEBERAOMEINDREY (2D 1)

Examination of Loads Withstood by Bridge Pier
with Various Sectional Forms (Part 1)

e 4 T bk W ET &
Hirvoyoshi NOTO Nobuhiko HAYASHI Shinichi KIMBARA
Summary

In recent years steel bridge technologies have been undergoing remarkable changes which are
without precedent. We are now entering a new era when bridges are designed by harmonizing
the concepts of designers with the landscapes demanded by local inhabitants.

Bridge structures of visual importance include piers and main towers. This series of reports
discusses two matters related to selecting the sectional forms of piers.

One matter is methods of manufacturing piers of various sectional forms and ascertaining the
quality of piers thus manufactured.

The other matter is the effect the sectional forms of piers have on the ductility of piers. It is
important to investigate how the sectional forms contribute to the ductility of piers against con-
tinuous static loads and the repeated loads which threaten brittle fracture in an earthquake.

Part 2 of this series will be a report on ductility.
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Erection of Railway Bridge by
in the Field (Gofukubashi

s
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AR
Hiroki MATSUMOTO ~ Nobutugu SAJIKI

Full Section Welding of Girders
and Tokiwabashi Bridges)

*5

OO
Touichi MORISHITA
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Summary

The Gofukubashi and the Tokiwabashi are railway bridges over a national and district road,
respectively. The bridges were built in an effort to secure the space required to extend Hokuriku
Shinkansen service into Tokyo. Because both locations are next to office districts, design empha-

sis was placed on appearance and full

section welding of girders in the field was applied to

erecting them though this technique had never been used for a railway bridge.
This paper outlines the erection of the railway bridges by full sectional welding of girders in

the field.
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Development of a Robot for Horizontal Welding
of Steel Columns in the Field

PN S I A I
Shinichi OTUKI Akio NARUSAWA

Summary

The automation of field welding lags behind the automation of shop welding because of the
difficulty of automating horizontal welding in the field.

The recent shortage of welders and the aging of these workers are providing incentive to ac-
celerate the development of automated field welding systems. Through joint research, Miyaji Iron
Works has developed a horizontal welding robot for deployment in the field.

Since the end of last year, when the mechanical performance of the robot was confirmed by a
working test, the robot has been put to practical use and has brought about good welding qual-
ity in two construction projects in which it has so far been used.
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Rigid Structure for Joining Steel Girder to RC Pier (Part 2)

WHoK I HET ook 9L AT
Isao SHIMIZU Hiroyuki TORIGOE

Summary

Continuous rigid-frame bridges, constructed by using concrete piers with the top of the piers joined rigidly
to the bridge body for intermediate support of a continuous steel girder bridge, have been attracting atten-
tion because the structure is simple yet provides excellent eathquake resistance. So far, however, this type
of structure is still at the stage of experimental adoption for actual bridges. One reason for this is that the
reliability of such structures, which are hybrids of steel and concrete, is uncertain.

All previous tests have ascertained that concrete surrounded by steel is able to withstand loads remark-
ably well, and these results have opened very promising prospects for putting rigid joints which employ rein-
forced concrete into practical use. This paper describes the basic concept of rigid joints, and reports on
static load tests and other tests performed on such joints.

In this paper, the results of close examination and analysis done to clarify the load transfer machanism of
rigidly joined sections are descrebed.
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Material and Weldability Tests of 60kgf/mm: High Performance Steel (Part 1)

heogp K
Syvuji NAKANO
Summary

Sixty kgf/mr high performance steel has higher strength and requires a lower preheating tem-
perature than conventional SM570. This paper reports on recent material and weldability tests
of 60kgf/mr steel which shown good results.
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RREEITA—SLHT ABEDIHKERFE

Manufacture of the Steel Frame for Glass Building of

the Tokyo International Forum

i o — BR™ O OB KT
Ichivo YAMAGUCHI Mutsuo MIYASAKA

Summary

The glass building of the Tokyo International Forum now under construction in the
Marunouchi district of central Tokyo is to have a large roof supported by two columns. This
paper reports on the method of manufacturing the rib frame as the skeleton of the building.
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RREEITA—SLHSARDHKEELTLE

Erection of Steel Frame for Glass Building
of Tokyo International Forum

B — X N m BT
Kazuo NAKANO Syogo NAITO

Summary

The Tokyo International Forum was designed by Raphael Viniolis, an American architect who
was selected in Japan’s first international competition (held with the official approval of Union
Internationale des Architectes). The Forum was built on the 27,400m* site adjacent to JR Yura-
kucyo Station which had formerly been the location of Tokyo Metropolitan Government office.

Each building of the Forum has a new structure which reflects modern design philosophy. A
typical example of this a glass building which has in plan the shape of a ship comparable in
size to the Queen Elizabeth II with an overall length of 210m and a maximum width of 30m.
All the 60m tall surrounding walls are made of glass.

This paper outlines the entire process of building the steel frame of the glass building, from

planning to execution.
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Erection of the Global Tower in B-Con Plaza

[

Noboru NISHIGAKI — Masayuki NOGAKI

O W OIE ¥ O I fF ¥
Shinzi HIRAYAMA

Summary

A large convention facility called B-con Plaza was built in the center of the city of Beppu, in
Oita Prefecture. The facility is intended to be instrumental in activating the local tourist indus-
try by encouraging Japanese and foreigners to hold sizable meetings and events there. A 125m
tower, symbolic of the facility, was also built on the site. The tower has an observation deck lo-
cated 100m above the ground which offers a sweeping view of Beppu Bay.

The tower resembles a sailing vessel. A remarkable feature of the tower is that its structure
holds its shape by virtue of the balanced tensile strength of cables stretched between a steel
back frame resembling a sail and its spar which resembles a mast. This paper discusses the

erection of the tower.
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Aseismic Design of a Long-Span Cable-Stayed Bridge

w5 = i
Wataru TAKAHASHI

Summary

As the dimensions of structures increase, the problem of how to reasonably evaluate natural
forces exerted on a structure such as by wind and earthquakes becomes a more important design
issue. This issue involves the balance between safety and the cost of the structure. No well-knit
theory has vet been established for calculating values of force to be used for aseismic design, so it
is common practice to empirically adopt one-half spectrum to the completed structure. The aseis-
mic design of the Tsurumi-Tsubasabashi Bridge depended basically on this method and the bridge
was provided with rubber bearings at its support points to extend its longitudinal vibration period.

This paper describes a case in which a base isolation structure was installed to counter the ef-
fects of the seismic force the structure was predicted to experience.
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Form Control in the Construction of a Long-Span
Cable-Stayed Bridge (Turumi-tubasa Bridge)

e B F &Y
Hiroyoshi NOTO
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Yutaka YAMADA

.$ ,f *3
Kousuke TSUJI

Summary

The bridge discussed in this report is a three-span continuous steel bridge which is cable-

stayed in a single plane. The spans are 255m,

510m and 255m.

Various inconsistencies in the design, manufacturing and construction stages gave rise to errors
in the form of this bridge. In order to keep these errors within allowable limits in a well-
balanced manner, the length of cables was adjusted using shims.

The bridge has PWS (499 wires, each

is wide, and is cable-stayed in only one plane.

7mm in diameter)
Since drawing these cables in from inside the

because it has long spans and

girder would have required too large a device, a method in which they were thrust into the

girder from the bridge floor was tried for the first time in our experience.

A condition of this

method, however, is that the cables should be adjusted at stages when they are first set.
In controlling the form of the bridge there were automated measurements of every factor be-

cause the period of control was long, the bridge is very long (over 1km),

the time for each

stage of measurement was narrowly constricted, etc.
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Field Welding and Precision Control in Erecting
the Main Tower of a Cable-Stayed Bridge

Wataru TAKAHASHI

Summary

I=]

*

EE I ='¢

NI RS

Masamitsu IWAI

High strength bolted connections of friction type combined with bearing connections are gener-

ally used to connect the main tower of

a suspension or cable-stayed bridge in the field. This

method has been used in numerous cases. Recentry, however, the number of cases in which
welded joints are used for this purpose is increasing, chiefly due to landscaping reasons.
This report concerns field welding and precision control in erecting the main tower of the

Tsurumi-Tsubasabashi Bridge.
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Erection of Through Langer Girders by Pontoons
(Kitaura-Ohashi Bridge)

gl W B WIS
Iwao HASEYAMA ~ Toshio SEKI

Summary

The Kitaura-Ohashi Bridge connects Kashima and Namekawa across Kitaura between Kashimanada and
Kasumigaura in Ibaraki Prefecture. The bridge was opened to traffic in the spring of 1995. The bridge has
an overall length of 1,295.8 m. It consists of 8 three-span continuous plate girders, 5 through Langer girders
and 3 PC simple girders. This paper discusses erection of the through Langer girders.

A few methods can be used to erect through Langer girders, and selection among them depends on site
conditions. The pontoon erection method, in which barges are used, was chosen for the Kitaura-ohashi
Bridge. This paper discusses the erection work, including preparation process, as this method has rarely
been used by our firm though its use is not at all unusual in our industry.
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Large Block Erection of Box Girder Bridge with Steel Plate Deck
(Arakawa-Kakokyo Bridge on the Tokyo Bayshore Avenue)

i

LA I - A

Yoshiaki TERADA Tatsuya HASHIMOTO Yulaka IKEDA

Summary

The Arakawa-Kakokyo Bridge is being built in order to enhance the continuity of Route 357.
The bridge consists of two structures: the one closest to Tokyo Bay is for outbound traffic and
lies between a Keiyo-Line railway bridge and a highway bridge on the Metropolitan Expressway
Bayshore Line, while the other structure for inbound traffic lies on the inland side of the Metro-

politan Expressway Bayshore Line bridge.

This paper reports on the erection of the inland structure, which was performed using a large
block, rotary type floating crane and push-out erection and transverse sliding erection techniques.
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Reinforcement (increase in number of supports) of a Steel Bridge Main Girder
to Accommodate Heavier Vehicle Loads (Muramatsu Viaduct)

& K
Yasuo KUTSUKAKE

i = ko = H BT
Minoru KITAHARA — Masamitsu IWAI

N
Akira KOIKE

Vike

Summary

The reinforcement of existing bridges is being considered in response to the revision of regulations on the
design loads of vehicles which allows greater vehicle weight. One means of reinforcement may be to provide
a continuous girder with new supports on both sides of its central support. This method would impart
greater strength to the entire bridge to withstand increased loads, as a result of reducing spans in the bend-
ing moment working on the main girder. The effectiveness of such reinforcement was verified by comparing
the result of stress and deflection measurements from a loading test on an actual bridge with the output of
an analytical model. The result led us to the conclusion that reinforcing a main girder by increasing the
number of supports is an effective way to increase the strength of an existing bridge so it can withstand

heavier loads.
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Efficiency Improvement in Designing with Personal
Computer LANs (follow-up report)
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Summary

Personal computer local area networks have entered a new era of by virtue of the Windows
NT operating system. A personal computer LAN in our Design Department capitalizes on net-
ware software and contributes very much to improving the efficiency of design work.
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Production of the Lower Horizontal Beam
for the East Tower of the Meikochuo-Ohashi Bridge

AN S

Takashi MATSUEDA

SO
Takanori MURAKAMI

T O B k™
Shinji CHIBA

Summary

The lower horizontal beam of the Meikochuo-Ohashi Bridge has an octagonal section at the
rigid joint with the tower column. The 60mm-thick end of the beam was joined to the tower
column by full penetration welding. The most important issue in producing the lower horizontal
beam was how to secure accuracy by considering the influence of heat welding on the squareness
of the end face of the main tower to its vertical axis. Squareness was to be achieved with an
accuracy of 1,710,000. The dimensional accuracy of the octagonal section was also important.
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Research and Development of Composite Rock-Shed Filled with Rigid Urethane

K H " O X*
Teiji OHTA

Summary

Steel-concrete composite structures have both excellent ductility and the capacity to absorb en-
ergy. Energy absorption capacity increases when a steel-concrete composite structure is filled
with rigid urethane. Taking advantage of this, a steel-concrete composite Rock-Shed with good

impact resistance has been developed.
This paper reports on the results of various impact tests conducted for the purpose of develop-

ing the Rock-Shed.
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Yield Strength of Friction Grip Joints with Filler
Plates Using High-strength Bolts

mOM R HOROE

*2

Hideyuki TAKAHASHI  Jun-ichi MIYASAKA

Summary

With the intention of saving labor in the shop fabrication of the bridge components, structures
with no welded joints between plates are being adopted. In this type of bridge there may be a
difference between the thickness of adjoining plates. If so, a filler plates must be used to equal-
ize the thickness. There are problems associated with this: it may be difficult to acquire a filler
plate of the appropriate thickness and material properties; and a gap which is not completely
filled may reduce the axing force exerted bolts and the slip factor. Thus, much care must be
taken when building such structures.

In this study, the results of load capacity tests on joints proved that highstrength bolts (se-
lected in view of the properties and thicknesses of the plates) can be used in friction grip joints

with filler plates.
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Constructing Bridge Slabs with Precast RC Members (Yagisawa Viaduct)

2 g O M o ETOE . ANk B
Minoru HOSINO Yuukiti FUJII Kaoru YOSHIKA WA Hideaki KOJIMA
Summary

If a list of world’s longest-span bridge-was drawn up, many near the top would be Japan. Mi-
vaji Iron Works has built up an impresive record in constructing numerous large bridges in this
country. This paper reviews this record, commenting on the circumstances at the time of con-
struction, structural characteristics, materials used and other issues.
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[Labor-Saving Method of Box Girder Production ]
-A system which omits tentative assembly and uses
the continue panel assembly technique-

AN ! & F & —" A B HET
Tsuyosi KOAKUTU Touichi MORISITA Katuo KOIDE
(LI 3 E oK ;e % KR B

Takasi ITO Isao NAKATUKA

Summary

In the shop fabrication of a steel bridge, tentative assembly of girders serves both for inspent-
ing and for adjusting the configuration. Thus, if tentative assembly is omitted it is important
that production techniques be improved so that no configuration adjustment is necessary. Believ-
ing that the successful omission of tentative assembly ultimately depends on the dimensional ac-
curacy of members, in 1987 Miyaji Iron Works developed a panel assembly technique for pro-
ducing box girders. The technique was immediately put into practical use by setting up an auto-
mated panel production line.

The adoption of this technique, which made it easier to control the shrinkage and deformation
of girder members due to welding, allowed us to increase dimensional accuracy.

The continue panel assembly technique was subsequently developed as an essential means of
reproducing in the field the accuracy attained in the shop. This is done by joining beforehand
two or more members at a shop. The technique ensures the complete integration in the field of
the joint surfaces of main girders, and make it possible to adjust the joint surfaces by drift pins.

In addition, a computer system that simulates tentative assembly on the basis of data collected
by three-dimensional measurement of members in the process of continue panel assembly has
been developed. The system which omits tentative assembly and uses the continue panel assem-
bly technique was recently used in constructing a bridge. This paper describes the principles of
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the system and reports on the results of application.
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[Labor-Saving Method of Plate Girder Production]
A Method of Omitting the Tentative Assembly of a Plate Girder
by Using NC Machine in Measuring Its Members

HOR W A B T W I T
Kiyoshi AOKI Katuo KOIDE Takeshi HORII

Summary

In shop fabrication of a steel bridge, after its members have been worked their dimensional ac-
curacy is ordinarily confirmed by performing a tentative assembly. Recent pressure for labor sav-
ings prompted us to consider omitting the tentative assembly process, and led to successful devel-
opment of a method whereby tentative assembly can be omitted. The method uses an NC (nu
merically controlled) machine. This paper reports on the new system.

The method guarantees almost identical dimensional accuracy of members as achieved by ten-
tative assembly, through desktop simulation of dimensional accuracy based on data obtained by
measuring each member with a high speed NC gantry type drill system. Moreover, determining
by simulation bolt hole positions in connections of members makes it possible to guarantee the
accuracy of the form of the completed girder.
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