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1 23 100=100=100 12 27.4 1 NEGGlss | B.75H 342 478 374 900 cwW-1
1 23 100=100=100 12 411 1.5 NiGGlss | B.7H 342 478 374 900 CwW-2
1 28 100=100=100 12 548 2 NEGGss | B.75 342 478 374 900 cwW-3
1 28 100=100%100  |-——eeem- 0 0 —— B.75 342 478 374 900 CW-4
1 28 100=100=100 12 274 1 NEG Glass 3 304 562 438 800 CW-5
1 23 100=100=100 12 411 1.5 NEG Glass 5 304 552 438 800 CW-6
1 28 100=100=100 12 548 2 NEG Gisss 8 304 552 438 800 CwW-7
1 28 100%100%100 |- —— — 0 0 § 304 552 438 800 CW-8
1 28 100%100=100 12 274 1 NEGGlss | 525 266 627 502 700 CwW-9
1 23 100=100=100 12 41.1 1.5 NEG Gl | 5.25 266 G627 502 700 CW-10
1 28 100=100=100 12 248 2 NEGGWs | 525 268 G627 202 00 | GW-11
1 28 100=100%100  |-——- — 0 0 5.25 266 §27 502 700 | CW-12
1 28 100=100=100 12 27.4 1 snomaGlass [ B.75 342 478 374 900 CW-13
1 28 100=100=100 12 411 1.6 snomaGlass [ B.75 342 478 74 900 CW-14
1 28 100=100=100 12 548 2 snomaGless | B.75 342 478 374 900 | CW-15
1 28 100=100=100 12 274 1 snama Glass 8 304 552 438 800 | CW-16
1 28 100=100=100 12 411 1.6 |snomaGlass 8 304 652 438 800 | CW-17
1 28 100=100=100 12 54.8 2 snama Glass § 304 552 438 800 | CW-18
1 23 100=100=100 12 27.4 1 snomaGlass | 5.25 266 G627 502 F00 CWw-19
1 28 100=100=100 12 411 1.5 |snomaGless| 525 266 G627 o202 00 | CW-20
1 28 100=100=100 12 548 2 snoma Glass | 5.25 266 527 502 700 CW-21
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1 28 100=100=100 12 274 1 NEG Glass | B.75 342 478 374 800 CG-1
1 28 100=100=100 12 411 15 MEGGlass | B.75 342 478 374 900 CG-2
1 28 100=100=100 12 54.8 2 NEG Glass | B.75 342 478 374 800 CG-3
1 28 100=100=100 - 1] 0 |—- 675 342 478 374 a00 CcG-4
1 28 100= 100100 12 274 1 NEG Glass [ 304 552 438 800 CG-5
1 28 100=100=100 12 411 1.5 |MEG Glags 5] 304 552 438 800 ]
1 28 100= 100100 12 54.8 2 HEG Glass 5] 304 052 438 800 GG-7
1 28 100=100=100 — 0 0 |- 5] 304 552 438 800 CG-8
1 28 100=100>=100 12 274 1 HEG Glass | 5.25 266 g27 h02 700 CGo
1 28 100=100x%100 12 41.1 1.5 |MEGGlass | 525 266 627 502 700 | CG-10
1 28 100=100>=100 12 548 2 MNEG Glass | 525 268 827 502 700 | CG-11
1 28 100=100=100 e 0 0 seemeeeme | 525 266 627 502 700 | CG-12
1 28 100=100=100 12 274 1 sinemaGlass | B TS 342 478 374 900 CG-13
1 28 100=100=100 12 41.1 1.5  [siemaGlass | .75 342 478 374 900 | CG-14
1 28 100=100=100 12 248 2 sinomaGlass | B 75 342 478 374 900 | CG-15
1 28 100=100=100 12 274 1 sincma Glass & 304 h52 438 800 | CG-16
1 28 100=100=100 12 411 1.5 [sicmaGlass 5] 304 252 438 800 | CG-17
1 28 100=100=100 12 54.8 2 sincma Glass 6 304 552 438 800 CG-18
1 28 100=100=100 12 274 1 sicmaGlass | 5.25 266 627 502 700 CG-19
1 28 100=100>=100 12 411 1.5  [siemaclass| 535 268 827 502 700 | CG-20
1 28 100=100=100 12 54.8 2 singmaGlass | 525 266 627 502 700 CG-21
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3 mm mm mm Kzm?® Kg Lit Kg Kg Kg
2 28 40 500200 12 27.4 1 NEGGhss | §.75 342 478 374 900 BW-1
2 28 40 500200 12 41.1 1.5 NEGGlss | 6.75 342 478 ar4 800 BW.2
2 28 40 500200 12 548 2 NEGGhss | B.75 342 478 374 900 BW-3
2 28 40 300200 12 27.4 1 NEG Glass 6 304 552 438 800 BW-4
2 28 40 800200 12 411 1.5 HES Glass 3] 304 552 438 800 BW-5
2 28 40 300200 12 548 2 NEG Glass 3] 304 552 438 800 BW-6
2 28 40 300200 12 274 1 HEG Glass 525 266 627 502 700 BW.-7
2 28 40 500=200 12 41.1 1.5 NEGGhss | 525 266 627 502 700 BW-8
2 28 40 500200 12 54.8 2 NEGGhss | 5.25 266 627 502 700 BW-9
2 28 40 800200 12 27.4 1 snomaGlass | §.75 342 478 374 900 BW-10
2 28 40 300200 12 41.1 1.5 |snomagiess| 6.75 342 478 ar4 800 BW-11
2 28 40 500=200 12 548 2 snemaGlass | B.75 342 478 374 900 BW-12
2 28 40 500200 12 27.4 1 sinoma Glass [ 204 652 438 800 BW-13
2 28 40 500200 12 41.1 1.5 Finoma Gl ass [} 304 552 438 800 BW-14
2 28 40 800200 12 548 2 sinoma Gl ass 5} 304 552 438 800 BW-15
2 28 40 500:200 12 27.4 1 singma Gless | 5.25 266 G627 602 700 BW-16
2 28 40 800=200 12 411 1.5 |snemaciess| 525 266 627 502 700 BW-17
2 28 40 300200 12 f4.8 2 snomaGlesa | H.25 266 627 f02 700 BW-18
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2 28 40 §00-200 12 27.4 1 NEGGHss | B.75 342 478 ar4 900 BG-1
2 28 40 800200 12 411 1.5 NEG Glass | B.75 342 478 374 200 BG-2
2 28 40 £00x200 12 54.8 2 NEGGlss | B.75 342 478 374 900 BG-3
2 28 10 800200 12 274 1 HEG Glass G 304 592 438 800 BG-4
2 28 40 800200 12 41.1 1.5 NEG Glass [ 304 552 438 800 BG-5
2 28 40 800=200 12 548 2 NEG Glass 3] 304 552 438 800 BG-6
2 28 40 800200 12 27.4 1 NEGGlass | 5.25 266 6827 502 700 BG-7
2 28 40 800200 12 41.1 1.5 NEGGhss | 525 266 627 502 700 BG-8
2 28 40 800200 12 548 2 NEGGlss | 525 266 §27 502 700 BG-9
2 28 40 800200 12 27.4 1 sinomaGlass | §.75 342 478 374 900 BG-10
2 28 40 800200 12 411 1.5  |sinomaGlass| B.75 342 478 374 900 BG-11
2 28 40 200200 12 £4.8 2 sinoma Glass | .75 34_2 478 374 900 BG-12
2 28 40 §00=200 12 274 1 ginpma Gless 3] 304 552 438 800 BG-13
2 28 40 800x200 12 411 1.5 |sinomaGlass [} 304 552 438 800 BG-14
2 28 40 £00=200 12 548 2 sinoma (Sless [} 304 552 438 800 BG-15
2 28 40 800=200 12 274 1 sinomaGlass | 525 266 527 502 700 BG-16
2 28 40 800200 12 41.1 1.5 |sinomaGless| 5.25 266 627 502 700 BG-17
2 28 40 500200 12 548 2 sinomaGlass | 5,25 266 627 502 700 BG-18
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1 28 60 800=200 12 27 4 1 MEG Glass | B.75 342 478 374 900 BW-18
1 28 60 800=200 12 41.1 1.5 |MEGGlass| B.75 342 478 374 900 BW-20
1 28 60 800200 12 548 2 MEG Glass | 675 342 478 374 900 BW-21
1 28 20 800=200 12 274 1 MEG Glass | 6.75 342 478 374 900 BW-22
1 28 20 800=200 12 41.1 1.5 |MNEGGlass| B.75 342 478 374 900 BW-23
1 28 20 800x200 12 54 8 2 MEG Glass | B.75 342 478 374 900 BW-24
] Le sl prams
1 28 60 800200 12 27.4 1 NEG Glass | 6.75 342 478 374 900 [BW-19A
1 28 60 800x200 12 411 1.5 NEG Glass | 8.75 342 478 374 000  |BW-20A
1 28 60 $00=200 12 54.8 2 NEG Glass | 6.75 342 478 374 900 [BW-21A
3 l= Al Frama
1 28 50 800x200 12 274 1 NEG Glass | 6.75 342 478 374 900 |BCW-1
1 28 60 800=200 12 411 1.5 MNEG Glass | 6.75 342 478 374 900 BCW-2
1 28 60 800<200 12 548 2 NEG Glass | 6.75 342 478 374 900 |BCW-3
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380 1 NEG Glass CW-1
405 15 NEG Glass Cw-2 1
430 2 NEG Glass CW-3
490 SUI G Jpene o2 CW-4
332 1 NEG Glass CW-5
467 15 NEG Glass CW-6 2
409 2 NEG Glass CWwW-7
390 SU g Jpene o2 CW-8
382 1 NEG Glass CW-9
332 15 NEG Glass | CW-10 3
415 2 NEG Glss | CW-11
410 SL e Jpene 2 Cw-12
398 1 sinoma Glass | CW-13
489 15 sinoma Ghss | CW-14 1
467 2 sinoma Ghss | CW-15
490 Gl s Jsans 3 CW-4
300 1 sinoma Ghss | CW-16
400 15 sinoma Ghss | CW-17 2
519 2 sinoma Glass | CW-18
390 SLI Gy Jpene 2 CW-8
372 1 sinoma Ghss | CW-19
455 15 sinoma Ghss | CW-20 3
431 2 sinoma Glass | CW-21
410 L e Jpens o Cw-12
s les Saslia ) 7 ) . [
Ko [EINI WS Sl s alas E T
376 1 NEG Glass CG-1
427 s NEG Glass CG-2 3
339 2 NEG Glass CG-3
418 L ey Jsame o CG-4
314 1 NEG Glass CG-5
363 s NEG Glass CG-6 2
395 2 NEG Glass CG-7
360 S Gpe Jeeme o2 CG-8
355 1 NEG Glass Cw-9
363 15 NEG Glass CW-10 3
300 2 NEG Glass CWw-11
300 SLI e Joeae o2 Cw-12
385 1 sinoma Glass CW-13
450 15 sinoma Glass CW-14 1
440 2 sinoma Glass CW-15
418 S s Jpene CWwW-4
290 1 sinoma Glass CW-16
380 15 sinoma Glass CW-17 2
500 2 sinorm Glass CW-18
360 Sl g Jgene 2 CW-8
270 1 sinorm Glass CW-19
430 15 sinoma Glass CW-20 3
410 2 sinoma Glass Cw-21
300 SLI e Jsans o2 Cw-12
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600
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= 400
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© 300 | T~a
200 | ¢ ~
100 |
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Abstract

Experimental Investigation of Compressive and Flexural Capacity of
Concrete Panels Reinforced with GFRP Fiber
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Abstract

Application of fiber is effective step to preventing crack propaganda and remedy concrete tensile
strength weakness particularly at the precast and expose walls and shell roofs, so an optimum mix
design to obtain acceptable mechanical strengths and reducing cement assumption. An
experimental compressive investigation was conducted in this paper and several variables such as
different kind and percentage of fiber, different kind and percentage of cement, and different
aggregate sizes were considered. 42 compressive 100 mm cubic specimens and 78 GFRP concrete
flexural 200 by 800 mm panels at different thickness 20, 40 and 60 mm were casted. Flexural
specimens were tested under three different loading; distributed, concentrated, and cyclic loading.
The test results showed that even though the compressive strength of concrete specimens were
not increased by adding fibers, so white cement and Cinoma fiber showed the more effective
compare to those specimens cast with gray cement and NEG fibers. The cement consumption,
energy absorption, toughness index of GFRP concrete specimens cast with higher percentage of
fiber particularly with NEG fibers were increased. Through increasing fiber percentage, the
numbers of cyclic, the maximum tolerated loads at the cyclic loading were consequently increased
by 37 and 25%. Comparison of specimens tested under distributed and concentric loadings
showed that the maximum tolerated capacity and energy absorption and, toughness index for
specimens under distribution loading were respectively increased by 5-10 % and 22-36% due to
better load transferring and using fiber potential. The test results from reversal loading on 60 mm
thickness panel also indicated that panels with 1, 1.5 and 2 % volume fiber tolerate maximum
loads 400, and 550 and 680 kg at 8, 11, 14 cycles respectively. Moreover, the test results showed
that Mix 1 with white aggregate and cement and NEG fiber and gray aggregate and cement and
Cinoma fiber and also Mix 2 with white aggregate and cement and Cinoma fiber and gray
aggregate and cement and NEG fiber can be more effective.

Keywords: GFRP concrete, Flexural Strenght, Crack Porpogation, Distributed loading, Energy
absoption.
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