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A Study on the Practicality of Fiber Reinforced Concrete
to Control Plastic Shrinkage Crack
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Abstract

The purpose of this study is to suggest a reference for an extensive evaluation about effectiveness of four types of fibers to control plastic
shrinkage crack of concrete. So in this study for the practical use in construction field, the plastic shrinkage cracks shown from four types of concrete
reinforced by mixing four types of fibers are quantitatively evaluated in points of the workability and compressive strength. Test showed that the
mixing of Cl1, N, P fibers except for C2 fibers decreased fluidity of fresh concrete. Compressive strengths of four types specimens were similar.
Plastic shrinkage cracks were reduced by mixing each fiber, especially C2 fibers was very effective to prevent the plastic shrinkage crack. Therefore
the reinforced concrete mixed with C2 fibers exhibited superior mechanical performance than the others.

JINE AFETY 23E, Az e AR, JYE A, PVA A+,

A5 49

Keywords : Fiber Reinforced Concrete, Cellulose Fiber, Nylon Fiber, PVA Fiber, Plastic Shrinkage Crack

1. A &

2a2E B4 AF A% 2706 BAE 28 2442
o2t e, ol A7lLE, R4, T4 e B 24

9l %—51‘?4‘54 Wi&x, Eud A J3ke Bt o9
g TS A ARHA g WY A EY F47d
s Fel AR FHo| WA Ha Fae|EL 2V A
AEE 235 & Afole dde] dAEHA HEE £
Eo] Ao A3lEE 5 TREY AsAsE Fid 5 9l
+ 89| HY,

53] Fa4 o SAS vige] HEFoz eldFE nptg
232 EQ 7 e AF g dAe] 97)of xFHo] 24
TS5l Fekgt 2oy A efAH I Qe E32EY 74
o] qH-F 25-18-1500] B2 o]]qt A 4Fol & 53 A
ojs}7] e Eel3le Fgo] T4 AELI 9le] mizka) &4 o
Y- 74 59 23t A E A4 02 el gl AlA o
.

ol2fg w8 ZIYESY ALAFEAIE WA 93
otolo] W HE =4t AlFsln Qo) HA X A3}
7] & e A 2 zbel o8l HeEHE B AFAY F
A2 1 &7} w3k ALg MUK 9o, o|of 2SS
TEE Astr] g FrHH ez J3A o 53
AE EU3le 53 SN AY AFE Arstd &9

*OHAG(F) 7EdFA AEdFAYY FYd 7Y

A (F) e TR AEATFALY 2
e PAR(F) 71EdTA ASdTFALY =HA

FAbol] g3l WY 5ol AAIHZ e FA o |

o] AMFE EY3Z AFR7} F=z|E(Fiber Reinforced
Concrete)2] H Al&gfo] 3l Y= FAMY, A AlgF
oA Af 2 FRrE vkt o] Fe didk s v E
Aw7} F&d 3 HGo vga oFHEe] U AA oo
=3 7)o dA el Wo] RgEe] AL e AR E
Az ES 7% &8 Al AR 5A "ﬂ"‘o}ii df €HE =X
7 A 8L AL wpk sl A EtE e 5 A Aol w2 £AA
o] M3 gt

el B dFoAME= dA] ARFd A SAdeS: 7Y
Aol A U Z3E FAd vAE °§‘3} e THd}e B
o Mol AR AFETY FAEE AAH @AY Al 833}
7] 93 712 A2 E 2&3art 5{}‘:}.

2. APAE 9 Y

2.1 A=

QM gubdoz FEFY ANPRNN F33
A S| F2 AL 9l 25-18-150 AL FIFYE
(e]3} 18(Plain)) Wi¥} 71ES FE13 o] AFsig o, T4
Hol AYA e & 29k B HE F71F Y FE LHTE
Ao AlA wIFA QlE FAd 2H=F 747 150+ 25mm,
45+ 1.5%% 3}Qom, A8 A AZRFAloA HAsS= &
Vg Heted Agant

uﬁ\]

15



A Study on the Practicality of Fiber Reinforced Concrete to Control Plastic Shrinkage Crack

- 2007
¥ 1. Sd2l vigz|E |
2y |WB|Sa| W Blkg/m) S |G |AD
B (%) | (%) |kg/m) | C |F/A | BFS (kg/mi)
25-18-150 |
Pain) 612 460 | 178 | 247 | 44 827 | 978 | 146
¥ 2 AR 9 &=
A Q0I Ax gl 3=

W/B(%) 612

£HZ(mm) | 150+ 25

27|12K%) | 45+ 1.

MeZE= C1 c2 N P

Mesela
g/ ) 12 09 0.6 09
=X | &=

23cle | 27|

AU . UFHT
anre | 29 SetwE
T | oo ¥ HY
2.2 AN &

AYAL 1% BE EFAE ANES} Seholoj4 & A4l
om, Eeholols A4 AUz & FAWFo| A
Aol ne ZAY AFL AL BARFE B=A G
VA= 33t

349 A9 84 QAT AHgaT It WuA o
o AERSAE Agshlon], A6 E?JZH e AELen 4
§ M, U E A% % PVA A% 5 & 455 daA 3
Ahstglon, B AzALS) ARl w}a} A7,

(a) C1 N (b) C2 1‘:%

AE2 oA Hie
252 AE AGIS CZ 2¥e Yoz A EH= ()3

HZAR AFAA o] BF o] A}

C2)S Adste vl A E3Gon, 1 8 dAAF7t 23 A

WE so| ~EGS) FAo] 2 Aoz deil JAE AH(o]
8 N) % 7|20 2N I ES] AEHT 3k PVA AH

16

(o]3} P)E A st ARGt 53] vl fo] o} At 2
2| Eoj A 437]d] Fge]l Zd PVA Af71 22 vihE &2
BE g R2gl2d] A4 & A AvkY AFe] AAHI

Ne] ool hE A5E vl ?d-‘f-%}iiﬁ}.
3 MRY 2218 MY
z= | gz | 9RO | Re¥Z |EAS| omdUs
ST e (rrm) (mm) (GPa) (MPa)
C1 150 292 0015 6.1 510
C2 1.10 1923 | 0014~0017 85 600~900
N 1.16 19 0.023 5.17 896
P 130 6~12 008~0016 | 1525 | 700~1500
2.3 418 4

ZA 4 FAE §-5AS W17 $l3ke KS F 2402
TA ¢ wel £J=7L FAstgon, FANA lEHE &
AR 7150 F3lod FFE o] SA 8 vl

7t WY AP 2 GSFEE FASN] Astd AFA
= 7, 2896 WA 308 AFAE A28 F 200tonf &2
UTME o] 4-3}e] KS F 24059 we} &= Al AA3)
At

3t TS FF9 A %Ji-—l ZaE T AE
Wy Fahe) 1% 29} o] YEL ARs A &
AeEadS 23] 94 %ﬁalE vyl & Az e
gl F& ZAE AAT L2222 AIYAE A 9
B 27 $EFL] 15kg/al/hr o] FAIFHESE 2%

HFA9 2AL &% 2T, AUEFE 30%, F4 5.5m/sE 319
o 7] A 7Y ol F A4S ¥ B AAE A3

- om, =xul.e 37 30A]9} Zo] Crack Viewer[FCV-211&
4314

AHSste €A °l E]tﬂi“éf- ¥ A&

&'}0_ i

—

P—

T | ;

¢

L e ————— s ——a et

i~
=¥ T e Ta e =]
= I = R e B
- :
LEYI L

12l 3. Crack Viewer[FCV-21]



150
{56

E | —_
£ 54 £
u] 100 | o

f\
W 1520

50 | 15

4.6

182

HdwEF

3% 4. MR BRY Sz B|Y

3. 4849 9 3%

3.1 8= U FI|g

1% 4% 18(Plain) E3ES AF WA 27 Zae
E wigre] vl AF &Y xe} FUFgS ST 2 Xoj.

<H =0l 79 18(Plain) &= E9 Zte] 155mmel ¥
18-C2 wighS Al &gt ] wige] Af Af BAAE &Y
oz £} F43 Fasg o, 53] 19-P wjie)
8Smm= 7} ot ol= A HUlel whE HAFHHI F-FH
712 3 Awe AYE s EHAY T Al WA
ZazEY f-5Ae] 4% Ales wddo

18-C2  wigle] Z-fele E£HZ7L 18(Phin)3 FYd
155mmeoj gl o, o] = Af B7AE dAts dAv &R &g
3 Soe] AR wiH EWE FYste AHE sEFA Y
F-o A g AR 44 BAHA7] dE Ao Asdd.

ol £HIL A= wjx FTUE YA A FSAHAFRE
s ALY g FE F/AA S A ¢ F
LA e WA

37| %% 18(Plain) wigel] v&] A BRGNS U3 g
o] & F7lel o o] Ao} A|WE mjEYr R §
ol vlA F5e] S84 7] Wl ALz gt} ofg3dl
B AwY Aol $7HEeE dAE vl Ao
2 RAFT glen 18-C1 wige] F7I=ke] 7H 2A Jepd
Ax B Af B vls) Edse]l @] i ALz A}
=R

TR E AT AFR7} E3ES] A4 A

32 4% ERFE E5Zk

19 5= A4 F74E 3 EQ 7, 28Y ¢EAEE e
A Aelct 18(Plain) ¥ig dv] Af BAAE EUT wiF B
F AR 7, 284 4FAEANAM & Aol FE HolA AdaS #
A 4 A=,

a8y €9 Ay e 18-Cl, 18-N % 18-P9] A4
A4 FEE A8 do2 AeFE MY AT 4S54 E
7} 18(Plain) B} A3td 4 & A 22 Algdd.

B7e ma282

25 }

US4 T (Mpa)

18(Plain) 18-C1 18-C2 18N 18P

3.3 2M+& 79 MY 23

1% 62 AT F5d b 2SS 7Y 3AAE e A
oic}y, Al ¥R vBA A AYAE 1EIe RE S
18(Plain)®] £33 29} FYs) %37 e WP, A3
oo, 7z wigte] gt A7t oF Y 2AAFLFAE Dolot 3
HadEEe % 49 o

E 4 44 vddol HugdE A Ht =%

== 2o g% T UZO| 7} 52
=T (mm) (mm) (kg/rmi)
18(Plan) 0.9 821 i
18-C1 02 147 10
18-C2 : : .
18-N 09 867 11
18-P 10 471 15

(a) 18(Piain) (b) 18-CA

(c) 18-C2
% 6. AMT=FE AIY ot

17



A Study on the Practicality of Fiber Reinforced Concrete to Control Plastic Shrinkage Crack

- 2007

50 o

%00 | 51+ Okglne

404

300 1

- R

208

108 ¢

>

18{Plam) 18-C1 18-C2 18-M 18P
47 88

33 7. MR BRY YW

5% 92 150mmE 2F7] 8t 54 24sA 9
2 18-C2& A3z, 18-Cl, 18-N % 18-P wigle] z+7} 10,
11, 15kg/mi 9] DTS 42 S/1ARG. 2 7oA 9} 2
o] z} wigtellA WA FHL HAL T3 £ A D95 F
o] 371 A= B3 A BAAE E£Ys 2E g
o] 18(Plain)el} ®|3] F#IHAA o] tt4 Fislgon, 95
o] TUg 18-C29] A G- FHo] A3 WAHA gL
A% 4 et |

SHI BAS A3 7 uigte] P Frlslglonz
18-C2 WS A st UrA Af 7} 38 e 7% ¢
F7E7t g4 Fass S ez gddd

4. 4 &

d@A o] 3B A AL3E ) AF VA F7
M EIEY S v HES A B A7 HY el
M aEd 2ES 948 7 Ak

D 2AGS TaES) 434S wlasy] fa wAF
UL 27 A% 2oy A4 BRAE EYY AE
A BE 4§ B} 2AEEAN SUZ 2a7 B4
ste] #54 A=t

2) 7 AFE §EAE 39S A4 BAA Al we
FEAE A govh, 8% 44 A A4 Fua)
g5t 492 BASFE AN A% AR} 2
&% 27 e,

3) &4FETY AW A LE 404 23)EY 7Y
d3e] ST ot on, 53] 18029 A5 F

o] A3 A3A ALY ol &8 Y HrlEHe

$9UZ NAS 4% /MUt YL 4EQ Aos @
29,

oS £ A7 AHE Ah WA E46 BE gasE
o SUEZ, /1Y, YSAE 9 2AS2FY Ao} 45
Aoz HHut TIES AYARe nigts 2aE
24 A&7 98 N2ARIA B4Y 4 9L Ao B
<o)

18

g1 Eg#

AR 9, “JUE AFRG 2aEY B4 B4 % 22

2 2AFEED AldAS WV, RSERLE 3], A 17d
2%, 2005.11, pp575~578 | -

Q92 9 “Ed ATY ASRos AR} TaES &)

54", 85 3z E 37 A11d 13, 1999, pp 349~354

AT 9, UdE W AF22 A% EYE W) gazE

FE8H EAo) vlXe o3 | ASAFEI =54, A 7R 33,
2007.09, pp83~90

. Bentur, A ], “Fiber Reinforced Cemetitious Composites”, Elsevier

Applied Science, New York, US.A, 1992, pp30~124



