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Abstract

The high performance fiber reinforced cementitious composite (HPFRCC) controls the cracking development of the
structure by inducing micro—cracking and strain hardening behavior after the initial cracking under the tensile
conditions. Although, in Korea, the research about manufacturing the single—fiber reinforced cementitious composite or
the mechanical properties of hardened status has been conducted, the research to apply the HPFRCC with multi—fiber
1s not sufficient. Hence, in this research, considering the workability and economic aspect for practical applications, the
engineering properties of HPFRCC with combined long steel fiber (SL) and long organic fiber (OL) are evaluated such
as workability and strength. As a result of evaluating the engineering properties of HPFRCC, the most favorable
performance was obtained when the mixture contained 1.5% of combined SL and OL.
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Engineering properties of HPFRCC including both organic and inoranic fibers

%94 *a‘faﬁlﬁ 2 HFIALER: Table 1 2 29} Pt
73 W/BE 25%2] 14:20] thato] A3}
Al 3 ARIE(o]s} C)of] et A2 12&3 1

2.2 AI2M=

= A150] AR AIES Tl 15 BE 59
= AMES A3, TR VR u Setolo))
L Fjol] A - e 2 Mg, Z2te) 2
7] - 3514 EAL Taple 3~59F 72t} M9 mjaLo s
WG 9718R9) oVt 1) AHAE B AgaE

K05} BS) 1} Z2folofjA](oe} FA)S Z12F 20, 10%A|3F ol, Z¥zte] E94 A Table 63F Zal, 1 H52
Sl Alg FRRL A0 BHEIE S $71d%  Figure 29 2t
o A1 OL)Z BTt 5 - 57] BRGE A5t
L Ao A3 3}M1;} ol HiEHIAL] B Sl 900+ 2.3 Algidiy
20mm, E3F 3712 2.0+1.0%9] HYE TSoleE Al
3] Agsiict AdWpErs S . 5] %@Lﬁ.ﬁ.ﬂ S A40L Table 3. Physical properties of cement
= Setting time Compressive
Aol 29s Helke 0, 1.0, 1.5, 2 %8 F 4520w Densily  Blaine (m?n.) strength(MPa)
st Gem) M0 e Fnal 3D 7D 28D
3.15 3 390 230 345 24.8 39.3 56.9
Table 1. Experimental plan
Item?N/B(o/) Vanab;zs Table 4. Physical and chemical properties of blast furnace
c:s 1:06 slag powder
Binder OPC:BS:FA=7:2:1 . Chemical composition (%)
Target initial flow 20020 P?g%'%/ (Eg'rﬁizr/‘g) L (% l i
Mixture (mm) 1 - g Si0:  MgO cr
Target air
2.0%1.
content (%) 010 2.88 4 469 0.9 2.14 422 0.009
Fibers
compositions SL+OL
Fiber content (%) 4 0, 1.0+, 1.5, 2.0
Fresh concrete 2 : ili?\/\(l) c;[r?tz[nt Table 5. Physical and chemical properties of fly ash
: ) . Moisture
Test Hardened ) Comé)resswe strength Dgigrsnlgy (Eﬁlgr/]ge) L. (OC/()).) l. S(‘I)/E))z content
concrete - Tensile strength (7, 28 (%)
days)
~ Plan 221 3 520 4.60 523 0.13
Table 6. Physical properties of fiber
AFAGORE 4 g HEREON B2 2 B =
o =3l Ao 515103 SOl Ok T Length  Diameter  pcort ratio  srength
= S4sk= 0= AgSioial, 73t HEE 2o = S ypes (mm) (mm) spectrelo S
74w 9 oA E 2Asl= Ao 7 5Tt SL(Steel) 35 053 66 1108
OL(Organic) 30 047 63 650
Table 2. Mixing proportions
Fiber Unit weight (kg/m?®)
Types VX/B c:§& content SE’/C
(%) %) (%) W C BS FA S SL oL
0 302 846 242 121 711 - -
. 1.0 299 837 239 120 703 39.3 56
SL+OL 2 1:06 1.5 0.5 297 833 238 119 700 58.9 8.3
2.0 296 829 239 118 696 785 111

* The weight ratio of the fine aggregate to cement
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Figure 1. Shape of the fibers

Table 7. Result of test

Compress )
. ‘ ive Tensile
WiB Fiber Flow test (mm) Air strength strength
(o) content content (1o (MPa)
(%) ntal Sendar P 7 28 7
flow d flow day day day day
0 273 330 46 530 612 23 25
o5 1.0 215 268 3.6 545 745 31 35
1.5 228 258 3.6 584 746 43 55
2.0 120 155 2.2 604 749 32 37
350 -
—o—Initial flow
—O-Standard flow
300
Figure 2. JSCE-E-53 test
Eeso
dgon 24 ok maEEd 2o BRE 3
KS L 51113} KS F 2421, 73} H2El20A =7 e= o
KS F 240590 SJ7fsjo] RIelsian, eV 9 Qrguid 0 |
2 Figure 29} 22 YEEEDD] 41421 JSCE-E-53¢]
- e 100
oAzt Zs¥stRAct, 0.0 10 15 20

Hybrid fiber replacing ratio (%)

Figure 3. Flow according to hybrid fiber contents

b) 1.0% c) 1.5%
Figure 4. Initial appearance flow

a) 0% b) 1.0% c) 1.5% d) 2.0%
Figure 5. Standard appearance flow
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Figure 6. Air content according to hybrid fiber contents
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Figure 7. Compressive strength according to hybrid fiber contents
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