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Repair of Fatigue Cracks in Out-of-Plane Welded Gusset Joints Using Laminated CFRP Strips

A Fgerenss
Takao IRUBE

BT WF—****
Ken-ichi MAEDA

S NI L
Hiroyuki SUZUKI

Offf —2 I A
Hitoshi NAKAMURA  Takayoshj MOROI

ABSTRACT A Carbon Fiber Reinforced Polymer strip (it is hereafter called a CFRP strip) is expecied
as a new material of repair and strengthening for steel structures, since the CFRP strip is light weight, high
strength and high-corrosion resistance. In this paper, using CFRP strips, the repair method of fatigue
cracks in the out-of-plane welded gusset joints is investigated experimentally.  The fatigue tests are carricd
out varying the layers of laminated CFRP sirips. Asa result, it is found that the fatigue life is drasticaily
improved, as the layers of laminated CFRP strips increases and that the sufficient repair effect is obtained in
the laminated CFRP strips of 5 layers. Morcover, it is confirmed that the laminating of CFRP strips is
effective for peeling prevention and sharing axial force.

Keywords: CFRP 18, #ifk, %, BHF, BN

Carbon Fiber Reinforced Polymer Strips. Repair, Fatigue, Welded Joint, Lamination
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Strengthening of a steel bridge using carbon fiber reinforced polymer strips

Az
and  Hiroyuki SUZUKI

g — o
Kazuys [TAGAK]

O
Kenichi WATANARL

ABSTRACT  In this paper, three-points bending lesis are perfermed using a steei beam
strengthened by carbon fiber reinforced polymer strips, hereinafier called CFRP strips, which
have never used to sleel members in Japan, Stress-sirain curves, proposal of a design
method  and shearing force between the sieet plale and the CFRP strips are discussed. On
the basis of these resulls, a probabilily of application of the CFRP strips for 2 strengthening

memberloa  steel member subjected to a bending moment is examined.

g, mE
Steel bridge,
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Fabrication and Construction of QS Bridge
— Mizunashi Bridge and Hayashiguchi Bridge —

B o & ok B/ OF E
Takuya TAGAWA  Hideki NAGATANI

Summary

Nearly 20 years have passed since the QS Bridge, a composite slab bridge, was developed. During this period, we have
erected nearly 30 such bridges, This report describes the features of fabrication and construction works of Mizunashi
Bridge and Hayashiguchi Bridge, which were the most recently constructed QS Bridges. Also, we report workability

testing, etc. which was implemented for streamlining the method of filling rigid urethane.
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Large-Scale Reinforcement Work of Steel Bridge Pier (Full-web work)

OB & & ok B A
Takashi MASUDA  Hirohisa NAGAYAMA

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
crossheams 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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Strengthening Report of a Deck-Type Langer Girder Arch

Kazuo Kobayashi, Kenzou Ebara and Motohisa Tomohiro

Recently, as the number of travelling vehicles and large-
size cars are increasing, passengers are exposed to more
danger. Therefore, sidewalk is desired to be separated
from roadway for passenger's safety. But in case of
widening the width of road section, the bridge structural
members are required to be reinforced for additional load.

In this report, a deck-type Langer girder bridge is
reinforced with additional plate attached to lower flange of
stiffening girder and additionally installed diagonal members
and sway bracings. In addition, one-side high strength
bolts which can be fastened from only one-side are used
for the first time in real construction.
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The design for improving the seismic performance of Kuronoseto Bridge

RAGR T, PRI, GHMTEP*, KRS
Ryoji Haseba, Toshiharu Watanabe, Shoji Kaneda, Harutaka Ota

ISR (EEAHGAE FER (T892-0838 JEIT S HHTERNT 16-21)
R SIRET FORER IEHHERRR  (T890-8577 JEVE B THlSHLET 10-5)

sk PO BREHT L2 o b Bl (T810-0041 A& H S X R4 2-10-29)

ok R KRS HAT V2 o N HARIGR  (7533-0033 i sy [ X S 3-5-9)

Kuronoseto Bridge is a 3-span continuous truss bridge with a total length of 500m  crossing
over the Kuronoseto strait.  From the results of seismic response analyses, it was estimated that
a lot of truss members and bearings may suffer some damage, and piers may suffer critical
damage under the level 2 Earthquake Ground Motions.  Since a large amount of reinforcement
works for the truss members is necessary and reaction forces at the supports are too large to
strengthen the bearings, rational countermeasures considering the whole bridge system was
required to reduce seismic forces. Furthermore, for the pier reinforcement in the ocean, the
cost of temporary cofferdams was a serious problem. As the results of the seismic improvement
design, seismic forces were decreased through the installation of damper devices, and the steel
plate lining method for the piers was proposed, which doesn't require temporary cofferdams.
This paper presents the procedures and results of the seismic improvement design for a long
span truss bridge.

Key Words: Truss bridge, Seismic design, ~ Seismic performance, damper device
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