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Effects of Aggregate Size and Steel Fiber Volume Fraction on
Compressive Behaviors of High-Strength Concrete

Kyung-Lim Ahn,” Seok-Joon Jang," Sang-Hyeok Jang,” and Hyun-Do Yun"*
"Dep. Architecture Engineering of Chung-Nam National University, Dae-jeon 305-764, Korea

ABSTRACT This paper describes the effect of aggregate size on compressive behavior of high-strength steel fiber reinforced
concrete. The Specified compression strength is 60 MPa and the range of fiber volume fraction is 0~2%. The main variable is the
aggregate size, which was used for the aggregate size of 8 and 20 mm. So, ten concrete mixtures were prepared and tested to evaluate
the fresh and hardened properties of SFRC at curing ages (7, 14, 28, 56 and 91 days), respectively. Items estimated in this study are
the fresh properties (air contents, slump), hardened properties (compressive strength, modulus of elasticity, post-peak response and
compressive toughness). As a result, the aggregate size has little effect on the compressive strength and modulus of elasticity. On the

other hand, the ductile behavior was shown after post peak and the compressive toughness was increasing as decreasing the aggregate

size. These effects are clearly represented in the fiber volume fraction 2%, which are the point appeared fiber ball. It is considered that
the decreasing the aggregate size has effect on the fiber dispersibility.
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Fig. 1 Energy dissipation mechanism of SFRC under
compression?

=
Atk o FHAE 5V AFeME A7V A
7 32 E(Steel fiber reinforced concrete; SFRC)2]
T 9 A v X= G disl] Raskal e,
A7) FATFE SFRC] B AE W 4o
He Ao YEhgth o= HdlzAlar]e 7
A9 FAd el S vA7] Wit ® ®aska
A %

o]
F B ZAYE gigt AF7F 509 o]

P o
N o

30
&

o

A gt g ridel dsEdEelE

A A A gl dAE e ol ATl v 4

0] F-=e7] wjTolth. dA s =A A7)e
X

off
o

S s V)

éLl‘—o.L'm_lE

‘e
-
Sl
2 oox
oo ofr
o glo

5
o
_o‘h
>
2
2]

=1

=

9!
10
i
ofo
o
N
el
oy
BN
Iz
B
=2

oft 1%
G e A D W < - R 2

e T
bV

ofN

o
e
u

2
2

o

o

ot
=
k=)
<
)

fr X
g
-

=

2 N X [t oo

=D H
54 7 glon, Age uE

. 9F A 5 AF Awel disl kst

e
o

2. dds HZ 232|E9| ASAE

21 MY AE

2
2o 2

0 X i &

oo fo
N Ax
offl do
tlo }21
c o
S
= o
- )

RO e

10 4y
N

o
iz
iy
|o
i
v
T
=
@)

O

2 ol

>

oM, of\

+ o
b
2
re
ox,

2

ro o

B
o 1¥ 2
Eol'
ol

iz
Hu
AC)
[
rr

N
2
o O
ofy rlr

oo |

o

Fu

& o

oy m g
w2
=
@)
o
=t
2
Tt

of Ao

b
2

g
=
L

N

2 ool Rl A
Oié“:,_lzio_}_‘,
~
T

o
ol
o
38
2o
ol
Lo
DY

¥ 8
;EgolOm
}Em
e o/

=)

100')1«
do o R
iR
1
N =
Y
N
Jliﬁ
iy
0,
H oo
Moo

12 Flot )
— o
il
oft
:(I>l:1

- r
I
o0k
|o
i
X,
Jo

N
N
Ir
X
)

1 i
v
=2

L =
i
o2

u
o,

U
oy
S

T
=
0%
O]
-
9
2
ol
-

o
g
¥2 -
juo
Ho
2 g

w2
q
=
@]
1o
12
ok
ey
o
ofr
ot
N
N
Nl
e N
to
]
S
|o
HU r}o‘,
AU
" =2
32
Au

230 | S=E3CEse| ==& M27H M3= (2015)

Table 1 Summary of specimens

. N Maximum Volume Steel fiber
Specimen (Mtlk)a) z?ggregate fraction content
size (mm) (%) (kg/m?)
60-8-0.0 0.0 0.000
60-8-0.5 0.5 39.20
60-8-1.0 8 1.0 78.50
60-8-1.5 1.5 117.7
60-8-2.0 2.0 157.0
60-20-0.0 o0 0.0 0.000
60-20-0.5 0.5 39.20
60-20-1.0 20 1.0 78.50
60-20-1.5 1.5 117.7
60-20-2.0 2.0 157.0

*f=Specified compressive strength

Table 2 Mix proportion of concrete

fu w/C Unit weight (kgf/m®)
(MPa) | (%) w C’ 8’ G’
60 33 203 609 914 548

*C=Cement, W=Water, S=Sand, G=Gravel

Table 3 Mechanical properties of steel fiber

Specific Aspect Tensile Elastic
Fiber type ];avit ra]:io strength | modulus
gravity (MPa) (GPa)
Hooked 7.85 60 1,100 205
end
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Fig. 3 Properties of the fresh concrete
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. Compressive strength (MPa)
Specimen
7days 14days 28days 56days 91days

60-8-0 53.94+3.95 57.94+0.59 67.29+0.56 67.90+0.79 70.80+0.16
60-8-0.5 51.00+1.90 54.92+0.32 58.17+0.84 58.97+0.74 66.51+3.21
60-8-1.0 58.32+0.88 58.0543.67 68.58+0.54 68.17+0.59 74.49+0.87
60-8-1.5 56.89+1.17 60.27+0.43 63.57+0.49 64.47+1.08 74.46+0.67
60-8-2.0 59.43+0.56 60.40+2.30 68.24+0.40 69.83+1.22 72.18+3.32
60-20-0 59.12+0.71 65.17+0.36 66.93+2.81 68.36+1.46 77.99+1.15
60-20-0.5 54.51+1.28 60.04+0.78 66.65+1.56 65.56+2.42 75.38+1.02
60-20-1.0 58.20+0.71 61.98+2.13 66.53+£1.30 67.40+0.62 73.08+0.78
60-20-1.5 56.58+0.88 61.83+0.64 67.60+1.35 69.28+0.23 75.73+3.00
60-20-2.0 56.95+0.31 61.94+1.62 65.54+1.23 64.49+3.74 77.67+0.88
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