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Development of high durability steel-FRR mixed girder replacing steel girder end
to FRP girder
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To develop a steel-FRP mixed girder replacing steel girder ends to FRP
girders with high strength and high durability, this study researched connection method between
steel material and FRP material, optimum span length of the FRP girder and the steel girder as the
mixed girder, and mechanical behavior contained ultimate strength of the mixed girder.

High strength bolted joints which have higher reliability than adhesion joints were used to
connection of the mixed girdes, and FRP material and it"s surface treatment method were studied.
From the above research, slip coefficient obtained more than 0.45 by processing to appropriate
roughness on connection surface of FRP material. Secondary, analytical study was carried out on the
steel-FRP mixed girder, then optimum span length was found by adapting view point of economy.
Finally, mechanical behavior of the steel-FRP mixed girder was found by carrying out the loading
test of the girder connected by the high strength bolts.

FRP



(1 FRP

FRP
1
FRP FRP
FRP
2
)
T
| ﬂ‘
ﬁrﬁlﬁq
— il ——
=
-1 FRP 1 )
< >

1) Thomas Keller: Use of Fiber Reinforced Polymers in Bridge Construction, Structural

Engineering Documents 7, ASEC, 2003

FRP

3)

FRP

FRP
FRP
-3 CFRP
2
-4 FRP
FRP
CFRP GFRP
FRP
FRP
%650 435.5 435.5 5013
| rll

...................

..............................................



VaRTM FRP
FRP FRP
FRP
FRP -4
FRP FRP FRP
< >
2) LEE EngMing GFRP
Al Vol.70 No.5 pp-11_31-11_39
2014
3) [ CFRP
5 FRP pp-95-104 2014
(1) FRP 28
FRP
M16
TE N=
[ A I FRP_ 4
-5 | 1= |9
FRP ' N IR
FRP GFRP CFRP (%> <%>
!: 280 . 60 130 60 280 :[
' 810 '
0.45 5 -
M16
1 FRP
-5
) GFRP 29
GFRP FE
FRP
ABAQUS FRP
FRP 2
FRP
-6
-6
-6 2000mm
2400mm FRP
(©) GFRP 30
GFRP 3
@
-6 400mm  SFRP400 200mm
600mm  SFRP600 400mm  FRP 2
1/4
FRP
FRP [€H) Ra 2.0



/FRP FRP
2400

400 1590 400

200

o o

o o
\

o o

‘ o o

(f T 2000 T Lf
a o o o] o o o Q o o
g 2 o ‘O‘ o o [ o] ‘O‘ o
(a) SFRP400
FRP FRP
2400
600 1190 600
T TT TT O TT TT VAVaV S avy:
q ol o / o | o Bt
? T 2000 o (T)
a o o o o o o o o Q
Sk o ols o o o]o o
(b) SFRP600
-6 FRP mm
(1) FRP
FRP Ra=2 4
-7 CFRP 117kN CFRP
146kN GFRP 110kN GFRP
CFRP CFRP 0.551
0.692 GFRP GFRP 0.517
0.45
CFRP 7
10 12% GFRP 7 13 17%
GFRP
200 200 1
_—r 2
g 150 f{,, ‘-,,~ ....... 2 g 150 5
i 100 i 3 i 100 497
fir ]é ! e /4
50 * so | 4o
Y4 H
0 Bl T T T 1 O _IJ aiae : T T 1
0 10 20 30 40 0 10 20 30 40
FEMEA N o— 7 (mm) HEEE b o — 2 (mm)

(@ CFRP (b)  GFRP
-7 FRP



() GFRP
GFRP
/ GFRP W
W 1
FRP 0 0
R
R/W
-8
GFRP
GFRP 510mm
265mm
3) GFRP
@
-6 SFRP400 400mm
SFRP600 600mm
SFRP400
SFRP400
SFRP600 FRP
-9
380kN
2
SFRP600
GFRP
< >
4)
FRP
12
30

o

R/W

kN

“GFR

GFRP

GFRP

70

60

50
40
30
u
2 " RIW
10
0
“ .S
& 8 Q@@Q@& LSS
FRP
-8
450
400
350
300
250
200
150
100 ——SFRP400
50 —— SFRP600
0
0 20 40 60 80 100
mm
-9 GFRP
SFRP400
P GFRP
4
GFRP
12
(8pages CD-R) 2017.11
2017 (6pages CD-R)
2018 1-38



@
HIBI  Hideki

MATSUI Takahiro



