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Strength and durability of replacing FRP composite deck using permanent FRP forms with steel pipes
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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. The FRP form is created by infusion method wrapping steel
pipes with glass fiber mat. In this study the structure of this composite deck was
rationalized. To evaluate fatigue durability of the composite deck is the most important
structural problem for highway bridges. Here, wheel running fatigue test on full-size
specimens are carried out, to find out the influence of the truss reinforcing bars arranged
between the steel tubes. The results and evaluation of these trusses are described in the
paper. Also, the bottom plate and connection plate improved to do fieldwork easily into
reasonable one are confined to have sufficient durability.
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0 100x100x2.3(STK400) RB @ 9(SS400)

1 P
A an/

( L ]

FRP 150 150

108
113.5

2.3
5

8.5

- *> O 100x100x2.3(STK400) RB @ 9(SS400)

0 232

T o

‘ 511,45 2 ‘
100 ‘ 50 150

102
107.5

2.3
5

-902-



1)

2
2.1

123MPa 10’

0.4
2.2
( )
800mm
10

10

400

200 200
100 ‘ 100
N
§ 3 \ 0418( )
H—
= . = R’\L.A \ }
‘ : — |
25|_50_[25
100 T
= |
o
E L
1010“ 10° 10° 107
1200 180
200 150 _100 110 80 110 100 _150 200 ‘ 410 110 dQ
[k [ ] T T
g o Q o ys ‘ L
L (=]
EEIIE : 2 5
Feed o o o = )|
R
J
8&“77 | | | ] ] | | |
RN RIRRAE
=
L 200 | 800 L 200 |
‘100 200 600 200 100‘
[GPa] [MPa]
18.8 283
32.3 30.1
200 534
100

[MPa]

O

(]
_—
H

W

/

/T ]
/

10* 10°

-903-

10° 107



3.1
900mm
2x 10°
45M Pa 3m
FRP 33MPa
2)
2 1M Pa
2300 3.2
50_100 8*250=2000 100 30
Nl s D16 (1)
S o e e——"
g [ -
N(F_Q.F
oo e F—
sigl L L
<5 |
ofF — U U —t
50 100 8x 250=2000 00 50 3m RC
600
3 ‘ ‘ % D13
i : | 8o
ST 2000 Tisg 016
(kN) (kN) kN
85 349 581
(18cm) 73 505 713
2400 87 367 555
[150150150150150150150150_300 _ 300 _ 300 _ 300 | (18cm) 71 486 ©86
HR AR RN [ 121 48 -
[ [ g (24cm) (
I o 24 ——- 155
s H < (18cm) 33 ééé 91
> o
I 3 (24cm) 116 ( 313
1+ g g
[ 600 | 1200 | 600 ]
150 7 x_300 = 2100 150 (MPa) (Gpa)
‘ 400 ‘ ( ) 36.8 310
o 8 ( ) 34.8 29.7
agl Ir 010 10 0 1110 1S GFRP 280 18.8
15Q 2100 isq D16(SD295A) 479 192
100x100x2.3(STK400) 420 193

-904-



1000

=
=2
<
=

800

600

400

200

100

kN

80

60

40

20

V% —
//I [
]
10 20 30 40 50
(mm)
/ X
,/ -7
;/,"’
/ e N
Sroriam N
// o
f/” -
L7
,/
1 2 3 4 5 6 7 8

(2)

100kN
500kN
“NT —— 100 kN 180’_
—8— 200 kN c
—&—300 kN 150 £
\N —%— 401 kN —
—o6— 505 kN
ﬁ/\k\ +$2g kN 120
. — ”
T |
LA X
i 0
-4000 0 4000 8000
W]
“\\’\‘ —— 101 kN 180 —
—®— 201 kN =
—A— 300 kN 150 €
—>—401 kN =
____________ —o—501k
& —ﬁ—gz%fli kﬂ 120
AN - 90
I\ N
LN ”
) SR ! A 0
-4000 0 4000 8000
M ]
—e—13kN 180,_
—®—25kN IS
—A&— 40 kN 150 £,
—— 62 kN
—o—80kN
—a—091kN 120
\ _— 90
\\ 60
L\ NN
0
-500 0 500 1000
W]

-905-



4.1

]

Ea
MK

<
i r—C v o
S R S O O Y O P A
(5T0SZ 05Z 05¢ 05¢ 0S¢ 0S¢ 0S¢ 052051
00€Z
00T 002 080T I 008
O]
_ £
Smfgj L] g g ol &
[ i ) PYLIPY — 5

g O ) & IS Sl

N > e — N =
— ] (=]

(=]

S S Er
— == 8§ 5T
@WVH I8 =
- Ig =

=S < D — gl =

S @] ] m IS =

| "

SN ®©_\ =g 8 o AL
[vik=] (= RIS 2 9 =
RelR=! @ )i oo —N ™ r="9

IS 8 X A

e - | & o (==
o H=are—t | 9 BT
@] e iy
S 8 |
O s T\,m = =

CERE ===y =

N [ m —

2 O gl = 8 EF

Shg—- T T \xxxmm S =

| o | i
[00g 0021 008 ] 0R00TI0F

00€e

(3)

08T

2
BMAW
b=t

<

3300

=

Ea
[]]

IR

T

)
S A A S S A A A

: |
L J
{ST0SC 0S¢ 0S¢ 0S¢ 0S¢ 0S¢ 0Sc 05z 0S|

300,

00€C
0S0T 00| 0S0T .4 00€
| =
e REEE nﬁ/
[ ¥ NN} S N
g O Q 8~ 1§ “—=
[y 7 =l
(=]
O 18 -
g8 e
@WVH I8 =
@WVH Ig =
g |1k
g @[ g & 1B
N © b/ S S TI It
of O
5oL H88 8§ E
EPCs S
e — 84 |
©r = S |
L 8 oy
N E .
o g =
| m N h—es
. E B
0| e ) to—tinr
N (=) I I |
. gl S | R
™~ [=)
%gﬁﬁﬁu@mwosz 38 @
Ll L] 95| 05f7E
ioom 00.T oomi ov@ov
00€2 08T

-906-



20cmx 50cm
60% 12cmx 30cm
+ 1000mm
(@)
4.2
(1)
(@]
137kN
100kN
137kN 40
157kN 10
176kN 100 196kN
176kN
196kN 150
200
147kN 80
50
3)
(2)

(MPa) (Gpa)
( ) 36.9 312
( ) 39.1 30.8
GFRP 280 18.8
D16(SD295A) 479 192
100x100x2.3(STK400) 420 193
2 250
1.6 / —— 200
S R | R oo
g 1 £
0.8 4 100
04 r 50
0 0
0 50 100 150 200

?

_®
)

0 o ootefeteteler |
H

Y R S SR S

-907-

G

\_II_II_II_IW_I

|
|
l
=y

| R S R B

inlinkAntAnAAnAAntAnAAnAAnRAnian]

n o oPfeReRetelel o

|
|
+

\_II_II_II_IW_I

|
\ll\_lw_ll_ll_ll_l

(o [ A A 0 A A A




(3)

150

elefoforer .

97

-

50

eltle | eI e
|o

el

— R WIR
1500 2000

&

4475
1000

5

8]

[mm]
0 500

50-53.45

-500

B 0-505
-1000

-1500

-2000

2000

1500

1000

on@

B 80—10(
[mm]
500

0

)—80R @
100—-150R@ [ ] 150—1705@ []170—-20050
-500

¢

-1000

-1500

-2000

510000
—X%— 546000
—=— 575200
—>— 606600

—— 400000
—#&— 500000

——0

W

10 s A 1

[ww]

-908-

760000

—— 400000
—#&— 503400
—%— 1000000
—=— 1500000
—>— 2000000

——0

Nl

(VY TV T v T T VI v i Y o Y T

[ww]



——0

560 —=— 400000 560 0

) 503400 —=— 400000

400 760000 460 —A— 500000
—— 1000000 510000

b1

—>— 1500000
—@— 2000000

X x
(\\ A —— 606600
KN\
i AN\

200 400N

('}
3
€
am

-800 -600 -400 20 Y 0 _800 ,é?f’;fm/\ ,;00 ? 800
[mm] - [mm] ‘
@@@@@@@@@ @@@@@@@@
A B
(3)
137kN
600p
11.3MPa 33MPa
2x 10° 45MPa

76

1

Vol.53A,pp.1032-1039,2007.
2)

60
,CS,pp.379-380,2005.
3) RC
, ,vol.30,No0.6,pp.432-440,
1991.

2007 9 18

-909-



