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ABSTRACT

High performance fiber-reinforced cementitious composite(HPFRCC) encompass a wide variety of
cementitious composites whose behavior in tension is significantly more ductile than that of traditional
fiber-reinforced concrete. Fibers in HPFRCC are increasingly being used for the reinforcement of
cementitious matrix to enhance the toughness and energy absorption capacity and to reduce the
cracking sensitivity of the matrix. In the past decade, HPFRCC have evolved with intensified research.
HPFRCC for structural applications has been developed under the performance driven design approach.
It is the aim of this study to obtain development of HPFRCC using polyvinyl-alcohol fiber(PVA).
It was targeted a requirement of economic mixing and apply to structure member.

1294 AR NdHE i}ﬂl(hlgh performance reinforced cementitious comp051te HPFRCC)=
=] FE 1~2% EY93d 2o dgAdAFE a5t dyr 2 E) H]?SH
o w2 sl WY 2 BAAR 4L MANNE ReE raldHa

S5g QAR A E 2+ HPFRCCE WATE H ®mal olugl thekst 23 AE 2 i
£ A7 59 gE40] v$ & HoZ FrEHn »1-9—‘]1, o) 213 HPFRCCY &7 5"6‘
Azl 9y S B8 A7 el £E3] AP vk 2y olHE ¢

7t HPFRCCE FE&FAC A L3517 s AINE A9 Ao &8 FZFHA ”*
Holok 3, B3] EgHE 2AEFY NAH 54 2 %“’J%"ﬂ e ATo] FHEH ok
ok w23 74 AHe B2/3Ed B4 we WES ARy BAERAAS, S04 2 A
o] t2A Yeiun, ol MA/MEZ A AWEAL(vlREEE 4 gergd)dE %%% u} %]
7] EQ Rog BawHoAn slot? wepA B AFdAE 21’4‘3]‘%l"Li(Polyvmyl—alcohol PVA)
A9 &9lEo]l HPFRCCY AdAA vl e 43de Ax U2 FMFo2H, PVA AF2 2
¥ HPFRCCY A%5S Aoz Hrislm, vol7t HPFRCCE ol &% FEEA 4dAZ&ES 7

=

0

#Her Y3 712 AEE FEF3aA o
2.4
21 AgH AE
% 12 PVA 4+#2 B7% HPFRCCY «&d =4 #Her7] ¢4 48A4A8E Jerd Holoh
ZAadEMLdAYIE F=e= 3 /mmJ)r 50N/mr2 gt Alstg ey, AF7F EYEA &2 50-Mortar Al

7 st
FAE 71F ANFAE sl PVA HH/8 27 1.0%, 1.5%, 20% &A= 5 5 6WMAS AFA A

}

3
3

A3} e Y, Y AFTHH FANA

A_]
m, TN

s 459, 9d A%
e AR, FWY A

e
1

o o

20063 % 715 et ws) =74 653



E 1 4EAY

51 5 PVA A% &4& | WC | WB | WM 99 Z%F (ke/m)
A= NEA (vol.%) (wt. %6)|(wt. %0)|(wt. %)| C sp’ | FA? | sP | pPvA
1 50-Mortar - 45 626 626 564 63 -
30-PVAIl5S 15
i PVAL > 6 o | 557 | 557 | 501 | 56 | 20
50-PVAI10 1.0
il 50-PVAI15 15 45 626 626 564 63 20
50-PVA20 2.0
* 30-PVAIl5 ) 1) SP : Silica powder
Y HREYE 2) FA : Fly-ash
Mg = 3) SF : Silica fume
T2 2UMRe §4 H 3 ZstAef B2|X MF
z= B AR QA= | SYAF == HF |22z |
S (o) | (m) | (N/mr) | (kN/mif) ° (g/em) | (eni/g) | (%)

PVA | 15 | 39 1,323 25.39 EtoljA| 212 | 2976 101

E 4 ZEMe g=2lx ME # 5 AMuES E2(X ME
= = | FFE|HEYR = 2gx | u&E =kl
TH M3 ) (mm) s (/e |(g/ad| 59| " () | s i
7 A} {264 038 0.20 Z2ZZANNE| 6469 | 315 | 436 0.6 a8 1 PVA Mol g4

A9k B9 22AL FAE Agedon, KS F 2405 "2 FEPE NGB, o we
FEANRAS A D AWHRD KS F 2408 22HES BAE AR, of 0 FAYA Az
%A@

22 A &8

B Q7o AlgE RANSE nlo]laz 449 PVA AS24 dutalAdo]A 20 AWE AL
o8 H4EHEe] AAA Ho] A vlARAR T} 3A HE d4o) el Aoz »a¥sm glo
HoE2E 2 19 A9 54 2 848 JeEhiAdn £33 222 A2 E A% AEAEA AAEE
H|%Z 3159 2ZZAWEE AL gon, A= vF 2129 234 8ol o)A (Fly-ash)& AL31%
o AFAENE ¥ F 264, YA 02me) FAHSilica powder)E A8t oen, F 3~59+ &34,
AZA 2L ANES B4 AdS vl

39 25 PVA AH# EYE @& 4 AFA gz H BEMEA 458Y-93 & F4E& vE
A Felth a7 2(a)ell WERY uiet ZEe] 30-PVALSSE 30-PVA20 Alg A WEE <o 0.002714 =
A B4 F7HE BAoH, ofF HFENE] 20% 30-PVA20A EAI7F 30-PVALS A& Ao
Hig e £¥9 F7HE BHeoH, ASHA MIEE oF 1089% FUIEAT £¥ 28 2b)d 4
Bhd uvhs} o] 50-Mortar Al F A S 50-PVAIOA E A7 fAH8 Hdigd 2 AP BHES 1
Bl 2.9, 50-PVAIS B 50-PVA20A @AM E fAHS A& 2 HYES Jeguidich =3 2
H 200~ (Dl HE7FHEAY $H-AFE FA vebd wie Zo] HWSHL2 2292~60.31N/miE
B on, 50-PVAISAIEA 2 50-PVA20A A& Adstne WHAEET 2& Z=E el
ol ARFE EUT2A AFAY BFoz A AR TH Ao vEY Rez wddd.

&4 B dx 2 WEJNEA FAAFAE F 60 A dEAAT. o JEbd vis}
Zol d&7EA 45882 30.33~55.14N/mr e 2 50-Mortar ¥ 50-PVA10 Al AlA g7 o
o] S e £ $E/dxrtgA 458$Hu g Hng 2, 50-PVA20 AP A A 111
9 g B A& AYstn, PR =7 5090 AEAAE 095~0.98¢] #E B dxe FAME A
& UEch a3y @A =S 3020 AlEAIYL 30-PVALS ¥ 30-PVA20 AldAdAME 076 2
0.719) 5 HHE Bo wE7H mE g S&4do] wlma & ez yexrh ol WAz o

654 4+



40 r 60
50 f \\
= gt /) . =
E " E‘E Eaf ' \
Zz 1 Z
3 g w 30T N\
2 2 N
& —o— 50-Mortar 2} —o—50-Mortar
@ —4~30-PVA15 @ o S0-PVAI0
= 30-PVA20 wor A
o 0~PVAZD
A A, J 0 re g
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Strain (x10°%) Strain (x107)
(a) MIB7ZE 30N/mirl B A2 G274 (b) MPA= 50N/ AN FAS G271 A
40 sr
st 50 -
~ 30 v
E : ] -
Z . £ o
St T - =1
o e H
& i /. — S0-Mortar O ...
10 I /.‘ - - 30-PVA1S bl ’ —— 50-Morta
- . e RN=PV, ——50-PVATD
s 30-PVA20 " T Sopwi0
0 AV " : i ‘ 50-PVAZD
0 1000 2000 3000 4000 % o w0 s - 000
Strain (x107%) Strain {x10-6)
(c) W= 30N/mir) E 2] wHE 7} A (@) MEZE 50N/miA g A e HEIEA
a8 2 Zb AlEH e chx 3 HEJIA| SYH-HEE M4 I
HE 6 PVAMRE A83F HPFRCCS| o852 5 A3 1.2
Sz7H4 BHE71 g 1
51 5 = - - e/ gz
AEA g AEFE | HNEHA | ARAAF | SEAE | gaogn) | oe
(N/mr') g (kN/mr') (N/mm) 0.6
50-Mortar 31.31 2,470 26.17 29.64 0.95 04 |
30-PVA15 30.33 2,895 25.87 22.92 0.76 0.2
30-PVAZ20 32.76 3,210 26.59 23.14 0.71 o
50-PVAI10 31.44 2,483 26.20 30.59 0.97 /“‘."‘
50-PVAlS 55.14 3,185 32.20 53.85 0.98 LA
50-PVA20 54.56 3,253 32.07 60.31 1.11 a3 3 gtE/erx ot& Sady|

g BAYMENW/O dFoz Aunes e BAUSHE e WYRE 302 AGA 4o
F380) 27h8e) 449 WEY2 o] Lol J3Hgy) Wed Aoz Buw

32 84w

o238 33 ¥ 72 PVAELES wWE& HPFRCCY 35E74d AstA gl 3% HAYE A% veid 2
AgA L 3F-HAIYFA 2 ZEEHE Jebd Aok FEel veld uie) o] HWEFL 1.89~
12.95N/mrt, F WSS A HAHS 002~349mme] FEo2 FEA w2t thh AolE BAY o
g 3@ et Bh8 2o] HAHFEYES] F7HETE 50-Mortar Al @ H o) v 49 FEe] HAofH S
g 2 wgle F7iE Bdoed, 1% 3olAE HoH$Fel 50-PVAIS>50-PVA20>50-PVALO>
50-Mortar A @A o2 Uelgoh Z3 50-PVAISAIE A7 e Ee 713 aA el H
31FEA HEEL PVA AFEYE] 2.0%¢] 50-PVA20 Al@AoA tii =2A velgd 29 4= Z
AgA o ZAE-FE FAE 474 vusy vetd Aol o] Yeld ube) 2ol AYEWES
031~2.12kN - mZ T4 Aolg BYow mdZx 30N/med AFANME JTE & 00174+ &
AVR 2718 R oy, A9 EYQE I/ 30-PVA0AI EAHA BHESY S71E B

i

2006 % 715 gt w3 =24 655



10 e
= 9 =1 — 50-Mortar
g 8 — 50-Mortar g ,,,,,, 50-PVA10
\; 7 —30-PVAiS :; 10 — 50~PVA15
2 6 —30-PVA20 ® g — 50-PVA20
= 5 =
w u
o 4 o 8
= c
5 3 S 4
& 2 5
a2} f23 ]

1

0 0

0 1 2 3 4 0 1 2 3 4
Displacement (mm) Displacement (mm)

@ WY = 0N/ A (b) WEFE 50N/miA) B
% 3 HAMAAMLY 5E-8S M

I 7 HMYoMe SHEn 3 S,

A g A AP LH | AP | A 2AE 25 _ 25 TTROTYAIG DAL g
(N/mnt) A o) (kN - m) (x rad/m) | ! -

50-Mortar 1.89 0.02 0.31 0.006432 :jg
30-PVAI15 8.13 3.09 1.33 0.055785 5
30-PVA20 9.09 3.34 1.49 0.132794
50-PVAL0 5.92 2% 097 0.119767 e
50-PVAIlS 12.95 3.49 2.12 0.055333 Gurvature (x rac/m)
50-PVAZ20 11.87 3.29 194 0.119609 0% 4 RUHE-IFE I

£ YA E SON/mL AFANNE 50-PVAIOAEAE AdE F AdAANE < 0006377
= #AE S8 Been, o] & 50-PVAISAIEAV} ti & Z718 rgoyw 1 olF PVAMSG
7t 20% &Y ¥ 50-PVA20A B AM F718 Hols FAHE By
4.3 =
(1) PVA 4F9 EY4EY 0 4SEAHL 488 47 WiFAE 30N/mel APAAHE PVA
T EGEN FUe wEt HojeE 2 HUSHA AP EY FUE JdEded, Wiy
50N/ml AP A s PVA A/ EYJE0) 1.0%9 AHAE Adstaes #4138 Jdg
ﬂtﬂ”’ﬂf\l HAYES ek =8 28 Aol ZA Mortar AlZ A Hla) =& A3
< JeEen, EYEol FUEFE A5 FUE VA E Roe g "erE
(2) B4 g 288 ZFES A, dFEAT FAEA 2EZE HPFRCCAM = HF9 &4
go) F7E5 3Fo FUste Ro2 YEyt £3 3 E HPFRCCAME 50-PVALS7)
o2 AP vla] =L &FS Hgon 50-PVA20, 50-PVAL0 £02 Jeldth ®3 PVA
AFE EYF AFAANA 50-Mortar Al@Alo] Ha] £ 4L UelE Rez Yelgon,
ANGA AL BREFe uRgor 3] oo v F <L (Multiple cracking)o] 24 &

A

Mm 2, l’ﬂ dz

aAte =
=2 @3 AT SA7E2IT(FANE R01-2005-000-10546-0)2] A7y Aoz F3hd AT
o} Yo, o] Aol FAF A7 29A BK21 Ay o AduE @shon, oo A=Yyt

o 29
1. Victor C. Li, and Eeung, CK.Y.(1992), " Steady-state and Multiple Cracking of Short Random Fiber
Composites”, Journal of Engineering Mechanics, ASCE 18(11), pp. 2246-2264.
2. 9%, ¥dU%, 93, Hiroshi Fukuyama, AolA0, TAE(2004), “EFAH 27 1904 AHE 2§
Ao B4 qigd5es EASE AN =83, 24(1), pp.27~-30.
3. Gao, Y., Mai, Y. W. and Cotterell, B.(1988), " Fracture of Fiber Reinforced Materials”, Journal of
Applied Mathematics and Physics(ZAMP), 39(4), pp. 550-572

656 A



