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ABSTRACT

KEYWORDS

Organic fiber reinforced concrete is applicable to many applications for
construction material. In general, organic fibers have low tensile strength and
elastic modulus, but they have many advantages such as high crack resistance,
impact resistance, chemical resistance, flexural behavior and corrosion
resistance. In this study, hybrid organic fibers were prepared by mixing
polyamide (PA) fibers and high strength polyester (PET) fibers. Then, flexural
performance test of fiber reinforced concrete containing hybrid organic fiber
was performed. The energy absorption capacity of the hybrid organic fiber

reinforced concrete was evaluated.

Hybrid organic fiber
Organic fiber reinforced
concrete

Flexural performance
Energy absorption capacity
Polyamide fiber

Polyester fiber

(o
it
HJo o

e A AA Y A= B BAAFE FAAR Wehg 8
AL, 2 ES] FE Ao 2 W4 Ae il
nebA, g7 S ES B AREAM Y A8l v w2 A
B ATl = ZLotvI E(PA)E ot 17 o] EEf ol =H(PET)H &
VAE sl o, stolBeE frd w8 SR A
A

8 stolne = 7144

S uE)
X
o

AT

ox
°

O

o]

2 do o KUl do = 1o
2 & o

f
ol
r
U
of M
(m
1o
w %
o,
e ol[‘
>
o
ol m[o
off

i)
N
o
e

(© 2017 Society of Disaster Information All rights reserved

*  Corresponding author. Tel. 82-32-835-8983. Fax. 82-32-835-0726.
Email. jkjeon31@hanmail.net
1 Tel. 82-32-835-8776. Email. johnland@incheon.ac.kr

1976-2208 (©) 2017 Society of Disaster Information All rights reserved.
http:/ /dx.doi.org/10.15683 / kosdi.2017.06.30.213

- 213 -

ARTICLE HISTORY

Received May. 22, 2017
Revised May. 23, 2017
Accepted Jun. 30, 2017



Joongkyu Jeon et al. - Journal of the Society of Disaster Information Vol.13, No.2, pp.213 - 220, 2017

1. M E

TZ2& AFE YT A/ B4 2 E(Fiber Reinforced Concrete)e B2+ 9] 7Fuat&-o o3 Fde] Ao &
o] Batell ofsf g, 1%, dstFel thF SAYEL AE 9 e FA ARt} olH T AFRY FAYES
TEEA A gt F=o eI W s FEe U ¢ V] HEd F2YE 72 Ee 8RR
g AHEE I ok FlellA 22 E B8 AR 7P Bl AHEH I e A AF, AU E R BAEe
2A¢] &R (fiber ball), A frot WMIEY 23] F-245 A8l AFo] FAog A WA At 5o] AR e s a751
e, 2009 ABE Al st G o9l ATEA0] s wet FAE BAAE A= AT ol

[e)

o
thekdt Aol g A 2 A7 3= AtH(Jeon et al, 2010, Kim et al, 2012).
H, dfeleAs f7dFE &3 AFE% ZHA W Bl Ago] SlstA JYPH L glon, TAE BAYE AHEH

AR EE UYE, ZYzagd, e, o2 T o 7kA §49457F tkBolat H et al., 2014).

el A i Ty Zejobr A B %’—iﬂ EE 7|Ed AHEE A B ZAEE nls) A Aol 1, 5314
A L WA ol FsA, A AA Y ABFET Hot fr1dFE EQT FAUEY 984 B4, & U4 2 Y]
sEo] A Hojx= EAIHC] Ath(Lee et al, 2013, Yoon et al, 2012, Kim et al, 2015).
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olBHE M Ao, stolBYE fHFE EUT AFEG FAYE AP AFE T stelH=
71 B ZAYES ovA Feedd wE Ades Brhstar o
2. 88 Vi

2.1 MM U E32|E vigt

Table 10l 3to]HE|= {742 dlUo](Denier)oll W A7 EAESY FEQ H7HE 93 APAYH slolBg=
F714 40 BEd B4 U A3 199 28 A 2 Vo] Sastg on, 18l A E Afre] Hiy ol 1590D,
2050D, 2510D, 2970D2] 47}A] W& sl slo|Bgt AGR 7} ZaEL JFEAHS Frstdth 204 A& 19419 Al
FoA 7HE 73 Asol dojzl 2970DE T HU oS F7HAIZ] 3430DS 4100D9] Al S 7NEste, AHR7g EAES]
IEA H7E TP

B AT A 7dg sto|HEl= §7]4 fri= PAS PETEANS E§8t] AlZE 0 on, BAte &2 54L& Table 2°]
YR ATh Fig. 1& PASH PET EALS stolHe=317] 9% A% 342 Yehd 2 o2 =% I ekl E(Mono-filament) S
Yl B (Muti-filament), 5 THER IR A 2317] $1ske] AA7HE W F ATY(Air textured yarn) %€ A3,

Table 3o AfFR7 ZAYE Hige] AHEH A5 &4 EA4S Hedth AREE 9% 315g/cm3, &2 %
3200cm2/g®] HE 1% ZEAC ]1:3_]12_% AHEEAT FLEAE AUA S 13mm, UE 2.62g/cm3, 48 090%, FM
6.29] WAZA-ES A oH, & & 097%, FM : 209 A3} = 260g/cm3, F5& 1.51%,
FM 3291 & A3t ARzt o gste] FEY7t2 84 14 ZAE AREZ st

FH 2 0.6~1.15% &3] ‘iiﬁ}

Table 40 A fFE27% A E

EUFE dkgo & BT FYU3t

o
)
o

)

& YeRI ATk W/C 38.0%, S/a 63.0%, T F3& 222kgo 2 HAstgom 4 fo

2.2 MEHA w=

Heug 2aEY wile WA ARAG H2A 9 FL BAS 134 AW & T AKE TYsh] A0t 8 £
s 27 Ane é_l/\lé}ﬁiﬁk %, B3} ESAGSA, ABA)E FUSIL 240 FEAE BEAEZ S8 WS
ARt

- 214 -



Journal of the Society of Disaster Information. Vol.13, No.2, pp.213 - 220

B3
1
A,

o

FH7} ZIYEx 2o BPEE L -5 193 FAEIReH, 19 & ZE AFAE 35 o] 289
A A3 T

AFA= KSF 2403 "3 EQ 7= AdE FAA AZ B, o #3819 A& 100mm, =°] 200mm
Azt 854 AEE AgAE 2ol 550mm, UH| 150mm, F74| 150mme] 28 AlgAZ A2t
o thate] 3/Me APAE AAst AT

Table 1. Details of specimen and mechanical properties of hybrid organic fiber

Series Specimen PA PET Elongation Denier T Tensile strength
(%) (%) (%) (D) (8/d) (MPa)
1590D 53 47 19.89 1,590 4.89 541.0
1 2050D 51 49 20.26 2,050 4.85 538.3
2510D 50 50 20.53 2,510 472 525.1
2970D 49 51 20.46 2,970 4.98 554.4
2970D 49 51 15.49 2,970 441 528.3
2 3430D 49 51 18.87 3,430 482 574.6
4100D 51 49 16.73 4,100 494 586.8
Table 2. Mechanical properties of yarn
Densi Filament Diameter Tensile Load |Tensile Strength Elongation
Name & /Cm?; Filament (m) N) (MPa) 8t (‘:i))
PA 1.14 68f 19.40 18.1 902 26.5
PET 1.38 120f 36.12 145.7 1,185 13.2

(a) Manufacturing system

i
o) Entanglement

Y Fiber

(b) Air extrusion nozzle

(c) Air textured yarn device

Fig. 1. Production process of hybrid organic fiber using air textured yarn

Table 3. Mechanical properties of the used materials

Materials Mechanical properties

Cement Ordinary portland cement, Density : 3.15g/cm’, Fineness : 3,200cm?/g

Gravel Crushed gravel, Maximum size : 13mm, Density : 2.62g/cm®, Absorptance : 0.90%, F.M : 6.2
Sand1 Density : 2.60g/cm’, Absorptance : 0.97%, F.M : 2.0

Sand?2 Density : 2.60g/cm’, Absorptance : 1.51%, F.M : 3.2

Super plasticizer

Polycarboxylic acid type

- 215 —



Joongkyu Jeon et al.

Table 4. Mix proportion of fiber reinforced concrete
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w/C S/a Unit weight (kg/m”) AD
(%) (%) w C s1 2 G Fiber (%)
38.0 63.0 222 584 642 274 545 9 0.6~1.15
2.3 &8 3y
WS A2 Fig 2(a)l Herd /\l?“i”xlg Ag3le] KSF 2405 T238)E 92 7% A o 3l A5

ARzt 23 E B FEA AYL Fig 2(b)2 AEFAE A3l KS F 2566 734 H 2aE A AY
W o)) 3l AA sk T 24 ™ El thslke] [1150x150x550mmE 37 Al &ksle] A E-S AAstgon, 3459 A
& o A (1) ARgEte] AFSIATHKS F 2566, 2000).

_ P
fo= 1)
714, f, 7J_L(MPa) P AYSEFN), | AZHmm), b 33 DR Zmm), b FERe] Eolmm)E thehch
SHAEE 4 0 <k A g,
, A, l
= —X— 2
F= 5 2)
A71A, f, E7FUAEMPa), 8, A7l 1/1509] A (mm), A,E 6,744 4F-HY Fae] WA, | A (mm), b 33
2] Z(mm), & S ERS] Eol(mm)olth. S7HEAE Folx WHA(A7te] 1/150)9014 9] BE BAEE vehE Ao

E AP E olFo] WEds} = MIAs | o7 55| FATHHUAE)E Brkshe AxE T8ET

(b) Flexural test
Fig 2. Test set up of mechanical properties

(a) Compresive test
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Fig. 3.2 A& 2809 53 = =4 A3E vehd Zloitt A2 tiyo]dl #Agle 28l A
3]

|
g & Qoow, A6 Aol G FFPE YL ¢

3.2 &8
Fig. 4(a)°ll Series 19 F-8¥-AF & UYehiith. 2E A@AA 27] Fdo] 2T & S| Hasdhe 731l
UET ol WE 2o Fdo] BT & % IR A Aok Wi EY 20 Rl o]k 150%101 wAystr] A
o] AAEC Q3] S0l Fadhs dFoE AAmEn 3, 1590D9} 2050D A @A 9 B¢, 27] dd3} A &4
dadt §, AR EYAZRE QA %‘3’_ BolA & Aol o8 WgAs A% BY) uhg, 251009} 2970D2] 7%
27] 83 A S8 FaT F, Aok iEZ 2] 2o o FH o] A dssie WE ﬁﬁ} NEe Bylew, 27) ¥4
7 E2 ¥ 5Ye UESIT 2970D9] B9 7] 493 EE 7HE Agkou, HE st o7 va Y2 M
UERSITE o2’ A3t viE o2 {71472 74 Aot iEZ 23] B34 2 IX|Th Adf XHH A Eo]
27] ¢ A F &0 Astel= ol WA on, HFH o E HR7t BoAE 33 A5E YEITE
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Fiber denier Fiber denier
(a) Series 1 (b) Series 2
Fig. 3. Compressive strength
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Fig. 4. Flexural stress-deflection curve by fiber denier
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Fig. 4.(b)°ll Series 29| #-3-H-X 3 F4& YEFH U Series 2= Series 1914 718 9573 8 45<
E7)F202 HUolE 3430DY 4100DE Z71A17] A4S A3t 3430D2} 4100D A @AY A-S-
o3k g9 B4k 9 wEA e AHE 2970D Boh 27| #9AEE FUFA oW, 7] ddo] g &
© W3 A3 AT #FEHA L&A ole Ao HUort FUkekel whet 7] #E Aee FEAT
A A7 ZFasbr] Wil 7] dgo] WA $o] MygAs Aol LA e A
Fig. 50l A tlyolol] & IAAE, 57145 2 S7HIZAERE YERR ST Serise 1914 42 tlyo7t S7183r5
IRE, T/HRAE B S/HRAENE BT F8ke AEE Aoy, 75 vg sUHEAE ] F
o] f & ZALSE Yepytth ol& A2 diuoir} 1590D4 A 2970DO. 2 F71te whet 27] #E WAo) & Wy s}
Uehta, AR7F BAAHA BAstE WY Ash 73k QoA §¥9] Ay A s wAE] Wl Al
G, Serise 2641 = A fro Hivole] F7te & A= 3 AEE IR @%ow, Hyolr} 3430D o]d o= 3
o wet SV S} S7HAENIY Zashe AEo] UERT ol Aol vzt el s 3t oA Aok iE
Y2 Apolol| A 7t ZE-E ks A MAGTE A Wi S8 At ZA wAE] Wil Ao dgE
Table 59 FA @ o] Aozl FEAL] gkl BoAX e £F HAE AHeste] el

121 2970D A E A
Ao 7t Ao
Sgo| A ds3t
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Fig. 5. Flexural properties by fiber denier
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Fig. 6. Relationship between flexural strength and fiber denier
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Table 5. Flexural test result (Standard deviation)

ID. /. [MPa] /. [MPa] '
1590D 411 (0.61) 225 (0.74) 0.55 (0.12)
2050D 415 (0.21) 232 (0.95) 056 (0.10)
2510D 423 (0.45) 312 (0.97) 0.74 (0.13)
2970D 448 (0.76) 3.64 (0.84) 0.81 (0.10)
3430D 447 (0.23) 234 (1.12) 0.52 (0.02)
4100D 462 (0.24) 242 (0.94) 0.52 (0.07)

/. : Flexural strength (MPa), f. : Equivalent flexural strength(MPa), f,/f. : Equivalent flexural strength ratio
Fig. 6.& 4+t vlyoist 4= 2 S7HZAESY A4S veRd Aol & AFoll4= 1590Do A 4100D71A] &f W 9] o A
6 Wl g I54e Hristglon, 1 AA25Y AFEyd 2AEY IAEE AFY vyt E45 F7tsAT

SRS U1 A G5 Al A 22 D ok AL SAskAT, Tk, a7 EE
t R4Es SAUAE R5E nRe W 07007 1 S48 PAFE 2E Aoz Buaan,

A sl BEE 714 6ol HUolol We Hang Zaeee] 4%l tistel B A3t Tt ge

HMOM S7VESE A MlEY 9] 7w atgol gt SEo] 4t 2 FE 2A odA 3l FAEIF SIS
ATE A Eth

@ A% Vel DAL BAE, SAELE 2L ARG BF F7he AFE BPom, 53 205D 2

2970DAN A= 271 ¢l Bl WS MY 43 Aol A% s7HAE B SUHEAERIE 24 FEEH AT
(3) A1+ Hlo17} 3430D B 4100DA = AA=E FdE o, Avks] el Ao AiAG7t asty] ajgel 27
g T ol F Wy A3 Aol YEhA ¥gter, SV E B SHRARERY A dasts BAde Bt

@ 1R S| IEALS ARl vyt dfe] AASsE BF nwsor & dart drta Adsr, £
A7o] WA= 2970DAAN 7H 3 fA 5ol LERST

() F71 s EY2ote] RS S5aAY, A6 AAe] AAFol A7) Mo 27] 7 B4 F $Yo] Zaa)
£ @) WA B AN 471400 QAEES e Aa] BAG EE daife) 5o T4
Mok Solue =8 448 AW, ol tF 4% Bk ATV BaF Roz WuA,

of EEe AUt 0164E AAATH] AU wol SR AT Aspolrd, ol A=Y,
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