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A Study on Shear Strength Test for FRP Girder of Filled Concrete

o A gt ey wesx  du
Kwak, Kae-Hwan Jang, Hwa~-Sup Kim, Woo-Jong Kim, Hoi-Ok

(=2EsY 1 20084 38 17¢ ; MAEEY @ 20084 5Y 239)

B8 A £ (Fiber Reinforced Polymer, FRP)E A Z4, & HAVEZE, v)d7] vlad ¥ YEAHe 54 528
H AA okl A Be A7t A5 glvd. 2 % GFRP(Glass Fiber Reinforced Polymer)¥ 742 7 A4 o Al
a‘?lZ—?OE %ol AHEHm itk 23y GFRPE AulH oz B BAAFE /AL o] Aol AfstA &

TREA oz A i’f%ﬂﬂ Aer e o] Aoksly AAA ALEF AT HFH A dF FES 4
Qqﬂ ool 2 ATlAE el RS AHder] et Eﬂf"ﬂ gl Hgo] /HEIHRE EEPHY

Aetstglch, 185 FRP ‘%O TS BREy] Yok BadEE £18 2 FRP+#EaE §4 Ad ¥
stk A" FRP+2IE 34 Ao Auxziug ZaE 24 oo BE AuZE 2 A, 242
g1et Al ATAEgS AA A

Hu_EL

N of

oo 2 S ooh )y Ok oy
&ﬁimiﬂ._

i do o jo S & 4

(R oox D > o Jo 2

£
nx
o
_2,

: ¥4 FRP, Ad, Ad A%

Abstract

Fiber Reinforced Polymer, FRP has a light weight, a high tensile strength based on design, non-electronic, non-magnetic, and
rust-resistant feature, etc and many researches are being conducted recently on FRP in the construction area. Among them, GFRP
(Glass Fiber Reinforced Polymer) is excellent in price competitiveness and is widely being used. However, since GFRP has a
relative low modulus of elasticity and causes excessive deflection, the section must be large to be used as a structural component
and an investigative review must be carried out in design to set the limit for deflection by the use load. Therefore, in order to
solve the mentioned technical problems, this study suggested a section of a module form such that application of a large-scale
section is possible. Also, to secure the low rigidity of FRP, this study developed a new FRP+ concrete composite girder form that
confined the concrete. To identify the structural movement of the developed FRP+ concrete composite girder, shear strength test
was carried out.
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Fig. 1 A design drawing of FRP Girder's module
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Table 1 Data for material used in pilot tests

4 ER il 2] (%)
Resin 1 AF oMz KCI-100 100.0
Filler Omya #5 37.0
AFEA Q-6016 15.0
o)A KP-175 1.2
A&7 3HA PERKADOX16 1.3
FEA3A TRIGONOX 0.3
DEAIA LUPEROX 0.3
A 155.1

Fig. 2 A production process of FRP Girder(Pultrusion)

Fig. 3 The final shape of FRP Girder's module



Table 2 Mix proportion of confined concrete

Type MaxSize | Slump | INF | W/ s/a
{mm) {cm) (%) (%) (%)
28MPa 25 8 5 47 394
Unit Volume (kg/m®)
W C S G | SP(g/m®) | #%A (g/m®)
158.55]272.34 | 711.94 | 1026.55 370 370
Table 3 Concrete test results
Type #7813 (kN) P& E(MPa)
fck=28 MPa-1 | 51248 29.00
fck =28 MPa-2 47712 27.00
fck=28 MPa-3 494,27 27.97
fck =28 MPa-4 404.84 22.91
fck=28 MPa-5 453.56 25.66
H # 468 .45 26.51
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Table 4 Specimen of shear test

Specimen Al =3
GIRDER-a/d 15  |a/d=15(222)| =zae
GIRDER-a/d 2.3 a/d=23(é§%fz> SIS

GIRDER-C28-a/d 1.5-1|a/d=1.6(228)
GIRDER-C28-a/d 1.5-2 | a/d=1.5(22%)
GIRDER-C28-a/d 2.3-1]a/d=2.3(%25) fcg;nZﬁSni\é\ga
GIRDER-C28-a/d 2.3-2 | a/d=2.3(%em)
GIRDER-C28-a/d 2.7-1|a/d=2.7(Z7}2)
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Fig. 4 Shear test method of shear span-depth 1.5
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Fig. 6 Shear test method of shear span-depth 2.7
specimen
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FAZE T3 FRP Ade] daAst g @3 4+
Table 5 Test results
Specimen 27122 SACALA 34 FRUYE Ay s
FE(N) | 2998 (mm) | 32K&N) | 2999 (mm) | &N/mm) | (Microstrain) | (Microstrain)
GIRDER-a/d 1.5 200.8 5.43 309.1 8.43 36.67 738 795
GIRDER-a/d 2.3 295.7 8.16 378.4 11.74 32.23 3297 592
GIRDER-C28-a/d 1.5~1 490.4 10.21 647.0 13.64 47.43 3275 1980
GIRDER-C28-a/d 1.5-2 500.2 10.99 603.0 13.57 44,44 3148 1368
GIRDER-C28-a/d 2.3-1 322.0 8.69 676.3 17.60 38.43 2112 731
GIRDER-C28~a/d 2.3-2 391.5 10.70 603.3 16.84 35.83 2894 1659
GIRDER-C28-a/d 2.7-1 384.0 9.84 621.9 18.00 34.55 5716 1607
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Fig. 7 The testing view of GIRDER-C28-a/d 2.7-1

Fig. 8 Failure view of GIRDER-a/d 1.5

Fig. 9 Failure view of GIRDER-C28-a/d 1.5~1
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Fig. 11 load-strain curve(a/d=2.3, 1/2 point)
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Fig. 12 Load-displacement curve of a/d 1.5 specimen
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Fig. 13 Load-displacement curve of a/d 1.5 specimen
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Fig. 14 Load-displacement curve of a/d 2.3 specimen
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Fig. 15 Load-displacement curve of a/d 1.5 specimen
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Fig. 16 Neutral axis change of girder-a/d 1.5
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Fig. 17 Neutral axis change of girder-C28-a/d 1.5~1
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Fig. 18 Neutral axis change of girder-C28-a/d 1.5-2
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Fig. 19 Neutral axis change of girder-a/d 2.3

Paosition from bottom {(cm)

-6890

Fig. 20 Neutral axis change of girder-C28-a/d 2.3-1

Position from bottom (cm)

-4900

-2000

0 2000

Microstrain

58 kN

..... P 198 kN
——-%-—— I8 kN
oo e 3G9 KN
e colff 408 kN
o e BGY KN
et 68 KN

676.3 kN

%>
4006 6090 8669

50 kN
106 kN
288 kN
——f&—- 389 kN
—_— - 4¢3 kN
— —D0— -  S3BkN
5%7.8 kN

~6800

Fig. 21 Neutral axis change of girder-C28-a/d 2.3-2
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Table 6 Neutral axis transformation

Specimen Applied |Neutral axis position| Increase

Load(kN) from bottom{cm) rate(%)
0 16.01 0.00
50 16.09 0.50
GIRDER~ 100 16.20 1.17
a/d 1.5 200 16.35 2.08
300 16.56 3.32
309.1 16.67 3.96
0 16.62 0.00
50 16.68 0.36
100 17.30 3.93
GIRDER- 200 17.74 6.31
C28-a/d 300 17.99 7.62
1.5-1 400 18.02 7.77
500 18.06 7.97
600 18.13 8.33
647 18.19 8.63
0 16.62 0.00
50 16.95 1.95
100 17.22 3.48
GCISS?SZ_ 200 17.74 6.31
L5 300 18.12 8.28
400 18.33 9.33
500 18.64 10.84
603 18.79 11.55
0 16.20 0.00
50 16.43 1.40
GIRDER- 100 16.49 1.76
a/d 2.3 200 16.55 2.11
300 16.67 2.82
378.4 16.92 4.26
0 16.10 0.00
50 16.24 0.86
100 16.74 3.82
GIRDER~ 200 16.99 5.24
C28-a/d 300 17.28 6.88
2.3-1 400 17.42 7.58
500 17.67 8.89
600 17.80 9.55
676.3 17.91 10.11
0 16.10 0.00
50 16.40 1.83
100 16.62 3.13
%S;E/};" 200 16.85 4.45
5 59 300 17.08 5.74
400 17.33 7.10
500 17.45 7.74
597.8 17.66 8.83
0 16.20 0.00
50 16.66 2.76
100 17.09 5.21
GIRDER~ 200 17.19 5.76
C28-a/d 300 17.39 6.84
2.7-1 400 17.51 7.48
500 17.64 8.16
600 17.81 9.04
636.3 18.00 10.00
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Fig. 24 Crack pattern of grrder C28 a/d 1.5-1
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Fig. 30 The model of filled Concrete FRP girder
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Fig. 31 The analysis result of a/d=2.3 FRP girder

Fig. 32 The stress pattern of filled concrete FRP
girder
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