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Study on reinforcement and repair method for steel bridges by carbon fiber sheets

FA I0x, KA B, B B, I Mo, /bR B
Hiroshi Sugiura, Kazuo Ohgaki, Masatsugu Nagai, Naofumi Inaba, Akira Kobayashi

“THE  JIIGETEHRASE KEESEME D2 A7 — (FT675-0155 SEENSEENEEITHE Q)
T JIIGE TGS KBIBEME D32 A2 ¥— (F675-0155 SUEENTEEHEEITHE )
s T RWHEINEE R T B - Bk (T940-2188 FBIR BT _EE T 1603-1)
wee T B HABEERERSE  POWZEAT (T194-8508 BECEIET HITEA 14-1)
werex TE HERT Ry MR HEE (7103-0024 BEERHRK H A4S/ MHT 3-8)

Recently, an effective reinforcement and repair method to deteriorated steel bridge is
demanded. It is paid attention to use carbon fiber (CF) sheets as a reinforcement and repair
material for steel bridge, and technological development is advanced in many fields. CF sheets
can be expected as a substitute for conventional steel reinforcement because of its good
characteristics: high elasticity, high strength. This paper proposed the repair method that uses
the CF sheets for the corrosion part of the steel bridge.
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Fig.1 Carbon fiber sheet
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Table.l Characteristics of carbon fiber

Tensile Young'’s
Items strcngtlvl rnodulug
N/mm) (KIN/mm")
High strength type 3400 245
Middle elasticity type 2900 - 2400 390-450
High elasticity type 1900 540 - 640
Steel 400-570 200
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Fig.3 Load -strain relationships of steel reinforced by CF sheet
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Table.2 Division of reinforcement and repair method for steel bridges by CFRP

Purpose

Targeted part

Type of fiber

Reinforcement of load-carrying capacity

* I-Girder flange
+ Stiffened plate
* Concrete slab

CFRP plate, CFRP sheet
(AFRP sheet, GFRP sheet)

* Out-of-Plane welded gusset joint

CFRP plate, CFRP sheet

Repair of fati kin;
cpairot falige cracking + Cruciform welded joint (GFRP sheet)
. * Concrete pier CFRP sheet
Seismic reinforcement + Steel pier (AFRP sheet, GFRP shee)
* Girder flange

Repair of corroded steel member

CFRP sheet

* Truss member etc...

Table.3 Comparison of repairing method for corroded steel members

. . CF sheet CF sheet
Repair material ( High strength type ) ( High elasticity type ) Steel plate
Young’s modulus

7 2

(KN/mmr?), 230 640 00
Number of layers 12 5 1
(Thickness converted into steel) (t=2.3mm) (t=2.3mm) (t=2.3mm)
Weight per unit area

2 36 15 18.1
(kg/m’)

. . FAN
Corrosion resistance O O -
(Painting necessary)
Installation method Bonding with resin Bonding with resin Doubling by bolt or welding
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