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ABSTRACT

Recently, various fiber reinforced cementitious composites are used in order to solve problems of concrete as the

brittleness breaking. Especially, in US.A., Europe,

and Japan, ultra-high strength steel fiber reinforced

cementitious composites(ultra-high strength SFRCC) with compressive strength in excess of 100MPa were
developed. However few studies have been investigated on the high-strength SFRCC in Korea.

Therefore, in this paper, to make ultra~high strength SFRCC with the range of compressive strength 180 MPa, it
was investigated the constitute factors of ultra—high strength SFRCC influenced on the compressive strength. The
experimental variables were water-binder ratio, replacement of silica fume, size and proportion of sand, type and
replacement of filling powder, and using of steel fiber in ultra-high strength SFRCC. As a result, in water-binder
ratio 0.20, we could make ultra—high strength SFRCC with compressive strength of 180 MPa through using of silica
fume, quartz sand with below 0.5mm, filling powder and steel fiber.
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Table 1 Test variables
Material
Item W/B OPC |[Silica Fume| Sand Filling powder | Steel fiber | Superplasticizer
Variables C SF > E STF SP
A B A B
Influence of W/B 0.16~0.24 O O % O x X X O
Influence of mineral admixture 0.20 O O X O X X X e}
Influence of sand 0.20 [©] O 6] O X X X (@]
Influence of filling powder 0.20~0.24 O O O O O O X @]
Influence of steel fiber 0.20~0.24 O O O O x O O O
Table 2 Physical and chemical properties of cement and mineral admixture
Item Surfac(; Area Densit; laloss (%) Chemical composition (%)
Type (em™/g) (g/cm’) g ’ MgO SO3 SiO;
C 3,333 3.14 1.40 2.8 2.3 -
SF 200,000 2.10 1.50 0.1 - 96.0
Table 3 Physical and chemical properties of filing powder
Item | Mean Diameter Igloss (%) Chemical composition (%)
Type (¢mm) ) AlOs MgO Ca0 FeyOs Si0
F A 100 0.01 0.15 0.003 0.004 0.01 99.3
B 10 0.01 0.15 0.004 0.03 0.01 99.3
Table 4 Mix compositions of SFRCC (by weight)
Material C W/B SE S F SP STF
Relative ratio 1 0.16~0.24 0~0.35 1~1.3 0~0.3 0.016 0.2
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of silica fume
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Fig. 9 Destruction shape according to with and
without steel fiber
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Fig. 10 Example of reasonable mixing proportion
for ultra-high strength SFRCC

5 2774% SFROCE) ¥ - AT 59 o5 5
A, WA 54, P, Aledy 2 Al 7xE A
84 H7h 5 Hop FAE d7E AYE Aol

F/AIWEN] 02~03¢] A7t & A H7WZ el
Wk

2) 05mm °J3te] A9d Ra/AwERE L1o] 4F54=
7F 7V A e, Md 2 27] 03~05mm
9 017~03mmE 70:30¢8] W& Zget] AMEE
A7t AR FR0 H fad AeE Yepd,

40

3 PAE7] 10m AR FAAE AL, AlWE 3|
o|~EQ} ZA| AWnuE WAst x£37E SFRCC
o] AEE FAANIH, SHA/ARNEN] 034 $F
A7t 7¢ 2A YRk

4) e EYToEA dEAE SHAWL gl A
o2 yeigon E-AgAR 020004 4RIt
180 MPa A%=91 217 %= SFRCC A|Z7t 7Vs38tdth

oV o] B AT 2-2FAuY 24, 49
7FE, 05mm olstel 94 wel, 304 ¥ B% 5
S AR3 2se] AEPoEH YFBE 1OMPaS
SR 5 e ZRPE G 23 AME YA

1. Naaman, A. E, Reinhardt, H W., “High Performance
Fiber Reinforced Cement Composites 2 (HPFRCC),”

~ E&FN SPON, Jun. 19%.

2. Pierre, R., “Ultra-High Performance Fiber Rein forced
Concretes,” Concrete  Intermational, ACI,  Vol.23,
No.12, Dec. 2001, pp46~52.

3. Richard, P, Cheyrezy, M. H, “Reactive Powder
Concretes with High Ductility and 200~800MPa
Compressive  Strength,” ACI Spring Convention,
SanFrancisco, ACI SP 144-24, 1994, pp.507~518.

4. N. Gowripalan, “Reactive Powder Concrete(RPC) for
Precast Structural Concrete-Research and Develop-
ment in Australia,” The 2Ist Biennial Conference of
The Concrete Institute o Australia, Concurrent
session 1 materials, 2003, pp.9~108.

5 Lankard, D. R, “Slurry Infiltrated Fiber Concrete
(SIFCON),” Concrete International, Vol.6, No.12, Dec.
1984, pp.44~47.

6. Hackman, L. E, Farrelll, M B, Dunham, O. O,
“Slurry Infiltrated Mat Concrete(SIMCON),” Concrete
International, Vol.14, No.12, 1992, pp.53~56.

7. dRAA7|eAdTY “E23E wEY U Y 7
& WY, s=nArisdTtd, 2003 12

8. M £ > FEEME MR E & SR NHEZRE
@ St 2 v MEAEMBIEHS - EH - fF57, B
Karz)-+TEHEE Jan, 2002,

0. te)IIEE, MATIENE, VR, TUEES, “SsitmnEas
BEENLZLG TEWMR, BA2Y 7)) -t TEFR
RO Vol.23, No2., 2001, pp.199~204.

sREH eSS =2 M7 15(2005)



10. MR, =HEH=, "t £~ L REAMEOT

13. Sung-Wook Kim, Kyung-Tack Koh, Jung-Jun Park,

Braic RITTMRETFoORE",  BAEEEE, Su-Tae Kang and Nadarajah Gowripalan, “A Study
e &, Nosdl, 2001, 3. of Mechanical Characteristics of the Modified Ultra
11 A4S, WdE, 1489, 72, olgal “ul4d 4 High Performance Concrete with varied Components,”
LAY ’\] dE EgkA < "L% P Bl m|X= A Proceedings of the First International Conference of

G, NIERSS] A7]ske 3] 2003, Asian Concrete Federation, 2004, pp.534~543.

12. Pierre Richard, Marcel Cheyrezy, “Composition of
Reactive Powder Concretes,” Cement and Concrete
Research, Vol.2b, No.7, 199, pp.1501~1511.

2 <%

T ZAYEY HAY9y] o FAAE dds] H3 teks AR AIME EA7F ARSI gtk §3]) v, 7,
A& FollA HEAE 10MPa olds AW 232 E AFEA AHE 347} /o] F5& Wi glov sujda= o
ool tigk A7 Mg Aot} WA, 2 AFdME X ST 10MPad =28 ¢ e iﬂ%E e 2
AHE B3| S HHog njEgA FHSAV} dSHE viXe e HESL AT E-AAN ¥
s AE7lEe EYE, A9 dHzd 2 FYu), FAAY AR, 35 2 5y, Y AR gl 2384
3, =-23AN 020004 HEl7HE, 05mm oJ3ke] Mgd R, FHA 2 HERE A48 AHETeEN A5AE 180MPa
£ S5 Qe 2AE PR 2 AHE ERAE AR F JeSs YT
AMBO| : 2L, AdH, ANE E3HA, 45 E 180 MPa
EUAT AN 22 AJHE S5 PYoRp gE2E 0Xle B 41



