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Strength and Durability of FRP joint in FRP Composite Slab Using a Hybrid
Permanent Form of Steel and FRP
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Summary

A steel-FRP-concrete composite deck was developed for replacement of deteriorated slab. The composite deck is

consisting of a FRP form holding steel rectangular pipe to stiffen the form when concrete is casted. Any lower

distributing bar perpendicular to the steel pipes are not arranged, therefore FRP form has to carry tensile strength in

bridge axis direction. Many fatigue tests of the fatigue durability of the FRP bottom joint has been carried out and the

actual size slab to confirmed to have sufficient fatigue durability. The requirement of the joint was filled by the

improvement of structural detail. This paper is showing these research results.
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Fatigue Tests on Full-Sized Specimens by the Fatigue Strength Improvement Method

S W = | W W o N bk '/ R WO F M & HOE
Nobuhiko HAYASHI Toshihiko MOMOSE Takanori MURAKAMI  Hidekazu SAKANE Shin-ichi KIMBARA
Summary

The fatigue strength of the out-of-plane gusset welded joint is low in relation to joints used for steel bridges and is
prone to suffer fatigue damage. To prevent such fatigue damage, it is necessary to improve fatigue strength. In this
study, we conducted fatigue tests on full-sized specimens with such fatigue strength improvement methods as LTT,
RSC and UIT applied to welded parts, thereby comparing fatigue resistance depending on the existence of post

processing after welding and treatment methods.
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Field Loading Tests for Decade-Old FRP-RC Composite Slab

(Matsukubo Bridge)
A BFE EOK Wy
Keigo KUBO Nobuhiko HAYASHI
Summary

The durability of the FRP composite slab has already been certified through the fatigue test under the wheel running

machine, which simulates actual moving wheel load. Also, the decrease of the stiffness of the FRP slab in actual bridge

after the using of 2.5 years is confirmed to be less in comparison with the RC slab. Deterioration due to loss of rigidity

is minimal in such bridges after being in service for a 2.5 years later. Field loading tests were performed using a test car

at the Matsukubo Bridge of the Kochi Expressway. The test car was used on the Matsukubo Bridge which had been in

service for 10 years during the hours when the expressway was closed to traffic for the night. The field loading tests

showed that rigidity in the decade-old FRP composite deck was resistant to deterioration and that the fatigue

deterioration level in actual bridges corresponded to that of the wheel running tests.
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Development of 10-m-long-FRP Inspection Access Way

KR T A R E OB OE K B Ee koA F B
Kenji NAGAMI Keigo KUBO Masayoshi SATO Hideki NAGATANI
Summary

In recent years, rationalized bridges, in which cross beam spacing is expanded to 10 m from the conventional 6 m, have
been increasingly adopted to reduce infrastructure costs. A 10-m-long-FRP inspection access way applicable to a span
of 10 m was developed for use in such rationalized bridges. This paper describes the results of the tests, including field
loading and vibration tests performed to examine the performance of a 10-m-long-FRP inspection road used as an

O s
Yusuke KOBAYASHI

inspection road for bridges.
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Single-Span Suspension Bridge by Lifting Erection Method (Toyoshima Ohashi)

Ol R
Hiroyasu NAKAYAMA

J: JE\ IE *3
Tadashi UEHARA

B B e
Masahiko TAKAHASHI

Summary

Toshima Ohashi is a 540-meter-long single-span bridge adopting a monocell structure for girder stiffening. In the

conventional lifting erection method, four-point suspending erection by two units of lifting beams is normally applied.

In order to drastically reduce the construction period for this bridge, a two-party lifting erection method with one lifting

beam was adopted, except for the initial block erection, with stiffening girders being lifted by two point suspension, for

which lifting-point equipment was devised with consideration given to the center of gravity and securing stability

during lifting. The present paper reports the details of the erection process.
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Erection of Cable-Stayed Bridge with Field-Assembled Cable for
Diagonal member and Composite Floor Slabs (Choshi Ohashi)

BEOH — i M OH & & O s ke
Kazunari FUJII Takashi MASUDA Yukio ABE
Summary

The bridge is a 1203.2-meter-long structure erected at the lower reaches of the Tone River in 1962. The bride has
played a role in regional development as one of the highway bridges connecting the Toso region of Chiba Prefecture
and the Rokko region of Ibaraki Prefecture. However, the bridge developed severe damage due to salt-air, etc., and
faced problems related to traffic regulations for heavy vehicles and earthquake resistance. Accordingly, a new bridge
was planned for construction approximately 20 m upstream from the existing bridge. Miyaji assembled a 4-span
continuous composite cable-stayed bridge section, and we employed field-assembled cables, composite floor slabs and
balancing installation technique, for which there were few previous cases of application. We paid due consideration to

the mutual influence of these members in the process of construction. The present paper reports on these three points.
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— Kaling Bridge (URGENT1: PHILIPPINE)—

Erection of Steel Girders in Northern Luzon
-Kaling Bridge (URGENT1: PHILIPPINE)-

B e oW fF M b A A
Masamitsu IWAI Nobuo Etchuu Mitsuhiro HAYASHI
Summary

Kaling Bridge, an upper-deck type steel arch bridge, is one of the bridges classified under regional development urgent

bridge construction workl (URGENT 1), a Japanese Official Development Assistance (ODA) project in the

Philippines, which was constructed as a joint venture by Touyou Komuten, Nippon Steel, and Miyaji Iron Works. This

is one of 7 linked steel bridges constructed earlier with in-situ works on Luzon Island by Miyaji. In its erection,

considering domestic economic situations including inexpensive Filipino labor and high lease expense for heavy

machinery, gate-type cranes were manually assembled with combined temporary materials as main materials, and

employed as cantilevers. This paper presents an outline of the erection of Kaling Bridge.
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Design of Kadoma Junction Work (Steel Superstructure Work) for Kinki Highway

o H Prxs
Tamotsu URATA

Z o & R WO R ke
Toyomu KUWAYAMA  Takuya TAGAWA

Summary

The superstructure of the Kadoma Junction Work on Kinki Highway includes four bridges-- Lamp A, Lamp B, Lamp C
and Lamp D. The sub-structure includes two units of steel piers and four units of hybrid piers with RC column and steel
beam. The superstructure is a multi-span continuous no-composite, 2 main narrow-width box girder bridge. As this
bridge is a lamp bridge whose curvature of horizontal alignment is large and whose width is narrow, its negative
reaction force has become a problem. We used high-fluidity concrete for the joints of the composite piers, and studied
concrete cracks by means of thermal stress analysis. The present paper reports the design and the results of the study.
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Design of Double-Deck Space Rigid-Frame Structure having Steel Deck Box Girder
with Large Curvature (SJ14 Section B-D Connecting Channel)
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Summary

This bridge has a double-deck space rigid-frame structure with steel deck box girder. The characteristics of the bridge

are: 1) linear conditions with considerably large curvature; 2) the entire structure is subject to large deformation due to

sectional constraints on the piers in urban areas. In addition, there are a number of constrains on the field process with

many adjoining works proceeding simultaneously. Accordingly, the adopted structure for design allows large curvature
y adj g p g y ely P g g

and deformation, and the improved process was implemented. The present paper reports the specific structures and

methods adopted in the design for the main girder and piers as well as the implemented process improvement.
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Damage Investigation of Bridges after Massive Earthquakes

Z NN N SO A ST SRR N = I A
Yusuke KOBAYASHI ~ Kenji NAGAMI Masayoshi SATO
Summary

The Great Hanshin-Awaji Earthquake in 1995 caused various damage on a large number of bridges. In some areas,

such damage made it difficult to transport urgently needed relief goods. Since then, when massive earthquakes have

occurred, we have investigated damage to bridges constructed by our company, either independently or at the request

of road authorities.

This reports the content of past damage investigations of bridges after massive earthquakes, including the formation of

our in-house system and actual procedures.
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Applicability Evaluation of Redundancy Analysis to
Maintenance of Steel Truss Bridges

KA T
Hideki NAGATANI

Summary

Triggered by the collapse of the steel truss bridge in Minnesota and a diagonal member breaking on a steel truss bridge

in Japan, a Special Technical Steel Bridge Study Team was established to make proposals concerning the maintenance

of steel bridges. The team performed redundancy analyses for two truss bridges, each of which having different design

years and forms, to examine redundancy evaluation and the applicability of results to the maintenance of steel truss

bridges. The paper introduces the effectiveness that redundancy analyses have on the selection of members for the

purpose of target-focused maintenance as well as the future challenges of inspection load and modeling.
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Fabrication of Building Steel Frame Using Outer Ring in Beam-to-Column
Connection

g5 T o JF R Ee o WE fEe W OE B Kk BB Ze
Shuji NAKANO Takehiko ARAI Masao HENMI Masatoshi TANAKA  Tomoyuki MIZUKAMI

Summary

We organized the process of fabrication, assembly and welding of welded steel pipe and outer ring in the fabrication of
steel frames with an outer ring structure in the beam connection which used welded steel pipe for main column

members. This article is presented to contribute to construction work in future similar projects.
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