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Compressive and Tensile Strength Properties of
Slurry Infiltrated Fiber Concrete

Suk-Ki Kim"* and Jin-Ho Choi"
“Dept. of Civil and Environmental Engineering, Dankook University, Cheonan 330-714, Korea

ABSTRACT The slurry infiltrated fiber concrete (SIFCON) is recognized as one of the most promising new construction
materials. Compressive and direct tensile tests are performed to investigate the mechanical property of SIFCON. Hooked-end
steel fibers are used in the mix with fiber volume fraction varied from 4% to 10%. The water/cement ratio is kept
constant at 0.4. The amount of silica fume added is 10% by weight of cement and 0.5% of water reducing agent is
added to improve the workability of the slurry. The test results in this study show that the compressive strength of
SIFCON is about 1.59 to 2.68 times in comparison with the cement paste. Tensile strength is showed the enhancement of
about 2.51 to 8.77 times. It is also observed that the toughness and ductility of SIFCON are increased significantly with

the increasing in fiber volume fraction.

Keywords SIFCON, direct tensile test, cement slurry, toughness, ductility
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Table 1 Mix proportion of slurry

W/C | Water | Cement Admixture (kg/m’)
(%) | (kg/m’) | (ke/m’) | Silica fume | Water reducing agent
40 487 1,217 122 6.1
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Fig. 1 Fabrication of compression specimen for 6% volume

fraction
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Fig. 2 Dimension of the tension specimen(unit: mm)

Fig. 3 Direct tensile test specimen
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(a) Front view

(b) Side view

Fig. 4 Experimental setup for testing tensile strength
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Fig. 5 Stress-strain curves of SIFCON in compression

(a) Slurry

(b) SIFCON of 10% volume fraction

Fig. 6 Failure patterns of slurry and SIFCON
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Table 2 Compressive strength ratio of SIFCON to slurry

Volume fraction M(?d.ulus of | Compressive Strength ratio
(%) elasticity(MPa) { strength(MPa)
0 6,728 283 1
4 9,332 45.1 1.59
6 9,456 56.4 1.99
8 9,517 71.5 2.53
10 9,718 75.9 2.68

w

25 Y = 0.177X + 0.963 2.68
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Fig. 7 Effects of fiber volume fraction on compressive strength
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Fig. 8 Stress-strain curves of slurry in tension
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Fig. 10 Stress-strain curves of SIFCON in tension

Table 3 Tensile strength ratio of SIFCON to slurry

Volume fraction(%) | Tensile strength(MPa) Strength ratio
0 3.1 1
4 7.8 2.51
6 11.5 3.71
8 18.6 6.0
10 27.2 8.77
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Fig. 11 Effects of fiber volume fraction on tensile strength

SIFCONY] d&AAEL &8 BH Fgo] BAg o]
o AR e F goe o s AwEnh
IBER FE o) 84 ddoMe SH-HIYE F
Moz o7 A%Fg AW = UA|vk FYo] L3l o]
Z9o] AFE dYys) %‘HH’—:— <9399 #AE Y
Elgl= dst FAe =9 3|

AT o]F

o] Navalurkar®7} #A|Q1st 3
S3th IAWE F 99 ddHAE &
ANFA stagd Auke] AX EAlo] LAET
Afrel AT s Aujsts R

3 #Ee EREE B
7k Aol Awt dolo} ol of
7Hg gt wetA, &9

thalE o] %2
s} &t B3

R )
SIFCON-"% ol AEL o =57 95t
S

i (R
)
r
N

12~159)), 443
(SRRt el=N
Figs. 12~159] Jephd
2] (1)4 EE3E Y-

o] %9 AZANE LE*W}E}.

Table 4 Empirical constants for softening curves of SIFCON

Volume fraction m n
4% 0.22 1.17
6% 0.15 1.12
8% 0.23 0.76
10% 0.18 0.94
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Fig. 12 Normalized sftress-crack opening displacement curve
of 4% volume fraction
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Fig. 13 Normalized stress-crack opening displacement curve
of 6% volume fraction
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Fig. 14 Normalized stress-crack opening displacement curve
of 8% volume fraction

1 — asampeg———
Model —— Present Study
2 08
&
0.6 AN

3 3
N N
'é 0.4 ~
2 02

0

0 0.05 0.1 0.15 0.2 0.25 03 035

Normalized Displacement
Fig. 15 Normalized stress-crack opening displacement curve
of 10% volume fraction

=oi2| S8 ZHF 24 23R|E A4S A lEdE 54 | 707



4484 B

A+ EYEY W] wWE SIFCONY Z% S4¢&
shetsl7] e dde] gEAHdds AT HNA
T AFAE PHE UEF 22 e ¥+ A
At

A EUES St mE Awst A9 HIs
UEAE} QAR BE TA Frtetid 2y 7
Af7t BAHA @2 AREHNXE e 4
FERE AR dEAdRe] ve Adf nAges
e A= S a7 9 Avke A& ¢ F UddG
53 dSdes HfF EUEC] IBA ool HE
AEe WA= FFe] Hon dA] A STHIIYE
Ag ¢+ UAAH

A A3

Navalurkar7 ]' A Qs 3}
]

5 Afu7 2awEY YIS, FFTEEAG
=23, 43 33, 2000, pp.129~1136.

. Lankard, D. R. and Newell, J. K. Preparation of Highly

Reinforced Steel Fiber Reinforced Concrete Composites,

~ ACI SP-81, 1984, pp.286~306.
. Homrich, J. and Naaman, A.E., Stress-Strain Properties of

SIFCON in Uniaxial Compression and Tension, Report No.
UMCE 87-7, University of Michigan, report submitted to
AirForce Weapons Lab, 1987.

. Reinhardt, H. W., “Optimization of SIFCON Mix”, Pro-

ceedings of the International Conference on Recent Devel-
opment in Fiber Reinforced Cements and Concretes,
Cardiff, UK, 18-20 September, 1989, pp.11~20.

. Shah, S. P, “Do Fibers Increase the Tensile Strength of

Cement-Based Matrix?” Journal of ACI Materials, Vol.88,
No.6, 1991, pp.595~602.

. Zeng, J., Klingenberg, P., and Bayasi, Z., Slurry Infiltrated

Mat Concrete(SIMCON) for Rehabilitation of Bridges and
Pavements, ACI SP-185, 2000, pp.55~68.

. Naaman, A. E., HPFRCCs: Properties and Application in

Repair and Rehabilitation, ACI SP-185, 2000, pp.1~16.

. Navalurkar, R. K., Hus, C. T., Kim, S. K., and Wecharatana,

M., “True Fracture Energy of Concrete”, Journal of ACI
Materials, Vol.96, No.2, 1999, pp.213~225.

2 % 9% SHqol AN¥T T4 A4 AR 7P
Gora 54 B sl FD H2Y AR 4-10%e) AN TYS APAS AR F, FIFEA
A

FRUI e wdd 34 Af BAYESIFCONI

B3 9PUFAES ARG BANE N 04, Sl AAULEE AT da Yelsk B3 REAAE

l

Hz] e A

=

79 10%, 0.5%F St SIFCONS 7P S & Ao vehd d5d=s /7t €4
E Fo]2ESt v RS o of 1.592.689 FHeH o, Y EE oF 2.51~8.77 SIS EF

B EYg] F7Hel wet A4 AR A PRHE A FAY F AU

HANBO =dd S dF 23dE, JEFUAZ MG, NHES

708 | st=2232|E8ts| =2% M18F M55 (2006)



