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ABSTRACT

Compressive, Tensile, Bending and Shear Characteristics of

120MPa High Performance Steel Fiber Cement Composites

Yang Jin Young

Advisor : Prof. Cho Chang-Geun, Ph.D.
Depar tment of Architectural Engineering,
Graduate School of Chosun University

In this study, in order to solve problems such as brittle behavior of
general concrete and weak properties on the impact of the external
environment, a high-performance fiber cement composite mixing design was
proposed by utilizing fiber cement composite according to the mixing ratio of
steel fibers. To verify the high performance, high durability, and high
fluidity of the proposed mixing design, mechanical experiments of fiber
cement composite according to steel fiber mixing ratio were performed and
basic data were secured.

The fiber cement composite is a cement composite mixing fiber. If fibers
are mixed with general concrete mixing, sufficient performance cannot be
secured due to the lack of viscosity of concrete. In order to secure
sufficient performance, a combination of high—strength concrete is required.
In addition, performance is affected by the type, mixing rate, arrangement,
etc. of fibers. Due to the material characteristics of irregular concrete,
the performance is affected by the mixing when pouring concrete and the
capacity of the mixed mixture. Therefore, mechanical data and basic studies
are needed to utilize a high-performance fiber cement composite mixed with

fibers.



In this study, a combination of fiber cement composites mixed with steel
fibers was proposed using a high-strength concrete combination. The mixing
ratio of steel fibers were planned as 0.0%, 0.5%, 1.0%, 1.5%, and 2.0%. It
has high compression and tensile strength, and has high toughness and high
ductility properties. In addition, it has a dense structure to have high
resistance to the effects of external environments such as carbonation, salt
dissolution, and freeze melting. At the same time, fluidity was high, so
mixing was minimized and excellent workability was achieved.

In order to verify the performance of the mix proposed in this study,
mechanical experiments such as slump flow, compression, tension, bending
tension, and shear according to the steel fiber mixing ratio were performed.
Based on the results of the mechanica experiment, it was confirmed that the
mechanical performance of the fiber cement composite was improved when steel
fibers were mixed. In addition, it behaves in the form of ductility failure,
and due to its high fluidity, the performance of high performance, high
durability, and high fluidity was confirmed. Through this, it is believed
that sufficient basic data have been secured. |t is believed that research
and development through experiments are necessary by applying this to

structural members.
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H 43] 287 EUE 0.5% 2= &AE 2

dE= Sy HE 14 = 28

BoE &=L (MPa) A=2T (MPa)
1 95.26 104.10
2 96.17 104.80
3 96.31 106.56
4 96.97 110.30
5 98.91 111.05

0.5%
6 98.95 111.71
7 100.88 112.76
8 101.46 114.43
9 101.72 114.74
10 102.38 116. 11

H 4.4] 287 EUE 1.0% 25 &8 21

AR Qg HE 14 My 28

EQE S=EAT (MPa) A=AT (MPa)
1 92.92 107.31
2 97.48 108.93
3 97.85 109.20
4 99.47 110.12
5 102.47 111,11

1.0%

6 103.08 111.80
7 104.53 113.86
8 105.20 116.50
9 106.03 117.82
10 108.85 118.92
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H 45] 287 EUE 1.5% 2= A8 2

dE= Sy HE 14 = 28

BoE &=L (MPa) A=2T (MPa)
1 110.74 122.19
2 110.83 122.44
3 111.05 123.16
4 114.94 126.39
5 115.30 126 .41

1.5%
6 115.38 127.77
7 118.97 130.55
8 119.02 132.21
9 121.15 132.56
10 122.49 136.83
H 46] 287 EUE 2.0% 2= &8 2

AR Qg HE 14 My 28

EQE S=EAT (MPa) A=AT (MPa)
1 111.47 124.42
2 114.70 127 .11
3 116.47 129.62
4 120.23 130. 11
5 123.86 130.63

2.0%
6 125.83 131.13
7 126.68 132.21
8 129.27 132.78
9 131.73 135.61
10 132.89 136.83
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I 4.14] 248 SUS 0.0% HOF A A
RV ERL
AR | Emm | mes | =G | _ | #@o4
soj= | T | 2 M _ ZOHE
=28 gezze | e gemIE | p P
mm mm
(MPa) (Mpa) (MPa) (Mpa)
1 18.98 0.27 1.065 22.14 0.20 1.853
2 18.93 0.18 1.194 20.84 0.20 1.630
0.0% 3 18.72 0.32 2.057 20.58 0.25 1.867
4 18.06 0.26 1.777 20.44 0.19 1.579
5 17.90 0.16 0.720 19.83 0.21 1.489
I 4.15] 4R SUS 0.5% HOF As A
WERIEY WER!
8= o Amm | goly = goly
N e ES[upoES _ ZOH A
=8 HoIRAT s | BoEAS p
(mm) (mm)
(MPa) (Mpa) (MPa) (Mpa)
1 22.06 8.09 11.799 27.06 8.81 13.054
2 21.54 6.69 10.639 25.68 9.68 10.033
0.5% 3 20.87 6.65 10.721 24.25 10.10 10.609
4 20.50 8.06 10.065 23.22 8.52 11.373
5 19. 11 7.02 9.433 21.24 8.23 9.888
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I 4.16] 4R SUS 1.0% BOF Ad A
RV ERL
AR | Emm | mes | =G | _ | #@o4
soj= | T | 2 M _ ZOHE
=28 Bolmy () e g T p P
mm mm
(MPa) (Mpa) (MPa) (Mpa)
1 31.70 9.84 12.106 37.75 11.67 19.448
2 30.46 7.71 13.567 35.89 10.87 11.073
1.0% 3 27.35 7.67 14.670 33.69 11.65 10.611
4 25.99 8.21 14.123 32.47 10.43 14.564
5 25.40 9.45 12.029 32.09 11.75 14.279
I 4.17] 245 SUS 1.5% HOF A8 A
WERIEY WER!
8= o Amm | goly = goly
N e ES[upoES _ ZOH A
=8 2oz He | HomAT p
(mm) (mm)
(MPa) (Mpa) (MPa) (Mpa)
1 35.78 8.14 18.037 40.99 9.82 15.928
2 35.46 6.94 16.374 40.45 10.35 15.090
1.5% 3 34.86 6.84 16.374 39.97 11.83 14.392
4 33.18 7.84 16.039 39.95 10.08 17.443
5 30.73 6.84 16.028 38.42 9.1 17.804
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W 142 W 282
A8 o ES[] golN Z| CH god
soi= | 7T 2 ) 2 E
=258 HOIRYT (o) AL | FHomps () H 4
mm mm
(MPa) (Mpa) (MPa) (Mpa)
1 47 .48 11.37 16.449 50.27 12.70 17.940
2 46.01 9.18 18.197 48 .55 13.37 15.021
2.0% 3 45 .65 9.41 15.587 48.32 12.62 12.997
4 41.99 11.54 16.799 46.70 13.23 17.639
5 40.51 9.57 15.494 46.19 12.31 14.019
T 4.19] AMS SUSE WY 142, 28Y R ZOINAT U HIYE
Wy 142 My 28
B HZ
dE7 B2 AN | 2 N Ty )
o= gol s gol4
E=s EOIFAT | XA SOINAT | FUHE
H 4 H 4
(MPa) (mm) (MPa) (mm)
(Mpa) (Mpa)
0.0% 18.52 0.24 1.361 20.77 0.21 1.684
0.5% 20.82 7.30 10.531 24.29 9.07 10.991
1.0% 28.18 8.58 13.299 34.38 11.27 13.995
1.5% 34.00 7.32 16.570 39.96 10.24 16.131
2.0% 44 .33 10.21 16.505 48.01 12.85 15.523
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[H 4.23] 28% =& 1.5% M A& 21t
287 2 M 14 Mz 282
2E HAHAE (MPa) AT (MPa)
1 16.48 21.86
2 19.73 21.95
1.5% 3 20.05 23.31
4 20.33 23.47
5 20.53 25.23
[H 4.24] 28% =2 2.0% d& A& 21t
287 2 M 14 Mz 282
2E HAHAE (MPa) AT (MPa)
1 23.38 27.00
2 25.16 27.32
2.0% 3 25.19 27.87
4 25.41 28.28
5 25.44 29.01
[H 4.25] 28% =2EY ME 149, 282 7 LS
8= Mg 14¢ Mz 282
SEYE B dHEE (MPa) B dHZE (MPa)
0.0% 9.30 12.16
0.5% 11.97 13.93
1.0% 14.17 17.12
1.5% 19.42 23.16
2.0% 24.92 27.89
- 63 -




W o o W
) g 7
i 3 g

_1_ 2_ _II..II_ 1_ 2_ _IJM

s g m o Gl £ " A

S 9 Lo 0 T T X w0

“« = vl < “« = b <

| | | i | | i

' u X 9

o Rl I Rl

(I % 1 m/m

| ) 1 )

| EE_ [ E_E

] | |“m I |H_

1 o I o

o o) I ]

LA ok L ok

i X 1 X

1 ~0 o A0

(] _ il _

R o) ] g

< <

il 0

T T T T T T T T .—ll.l_ T T T T T T T T _—Il.l_

W O W O W O W O W o W O W O W O W o Ww o
=t = (] ] 2] [y - - =t = (3] (] 3] 2] - -
(edw) wbuels Jeays (edw) wbusls Jesys

_64_



_14days
_28days

- & -1.0%_14d
--m--1.0%_28d

ays
ays

24
=2
=& =1.5%_14d
—m -1.5%_28d
|

1.0% &
B - -m-"

A-————h=———=—h——--—4

-
-

45
40

T T T T T T
=] wn [=] wn o w [=]
] o o~ - -

T T T T T T T T
L2 o w =] n o o [=]
] - -

T
wn
“ L ™ o™

45
40

(edi

yibuaag Jesys {edw) wbuang lesys

_65_

[O8 4.46] 2&




wow
)
= 7
= 8
[
s 3 "
™™
- Lo
4« m [
o o
[
o
(.
o
(I
[ I
I
(O
b
b
(R
I
I
(|
o
(I
W O W o W o Ww o Ww o
< ¥ ®© ® & & = =
(ediN) wbusas Jeays

—_

]
fall

10
<

£ 2.0% 8

w N N oW w
)
=T T T T 0
SEIES
| I T N B |

5553 ¥ ¢ (im

2 2 = v ™ I

1 o [ | 1 1

n 4 0 X | I I I

I I | 1 | I [

X e 4t m

1 | | I

I I | I

| ] I |

1 1 | i

Xk e 4bod

| 1 ] ]

| 1 | |

| 1 i I

| 1 | 1

X e i m

\ \ I I

1 A I 1

\ \ I I

1 \ [ I

* & 4im

T T T T T T T T
n o W o W o w o Ww o
= = o M o &N T

(BdW) wbus.s Jesys

b0

o)

[O8 4.48] ME 14

_66_



)
B EEE &
T T T TT
R_E_E_E_M_

EEE5Ex e 1 m
=T =T I N ]

[ [ | \ I I

[ a4 & ¥ | \ I |

| [ T | \ 1 1

x @ 4 ‘&

| 1 1 I

I | | |

| | I |

| 1 1 1

E I 4 4H

| ] ] ]

[ \ [ [

] \ ] i

1 \ i ]

X @ LIRS |

] | i ]

| ] i |

| I \ ]

] | ] ]

x ¢ LIRS |

T T T T T T T

N o w o uw o uw o

= = ™ M N N = =

(edW) wbus.s Jesys

(08 4.49] Mg 28Y

L

Al op

180

_67_



180

1ok

(a) X
He 14 o A

|

180

1ok

. 1ok

_68_



1ok

(a) M2 142 I &

_69_



Kl

.l

Rl

HIBE &+

}\ = = = e | o

==
[—

Jo

Rr
KA

1]
20
ol

3l
i

o]
ulo
S
010
A

(HO

-
o

a0

o]
vl

-

w)

=

02

Xl

~

At

uy

ol

01 ©Io A

o0

tll

=

&I
7
s

oll

010

O
KA

~

16}
fall

==
1o

oI

2HE HAl

St A
=

O bH

[9)

o1

=

=

dl

X

St
=

0

e}

1o

I

H&

H

ol
ok
0

b0

i
ol

i
Gl

nill
<N

ioJ

oK

oAl

CCt
=

Ol

ULCEH.

ot

b

C|
[u}

b

11|
e}

DtMIetD

&t
=2

Tl O1 OF

H

[=]
(=)

T R

2]
SRS

02

ol
160
<A

-

KO0
oJ

[0

ok

-

oJ

160

Jo

ol

1]

o1

A
60
B

ak

S

b0

_

ol
Rl

00
1o

EHE A

[==|
S

ianifc]

o)
0k

0

n0
—lu_

=~}

00t OLEX]

J
I1s)
<0
00

il
JI0
X0
oJ

ok

Jo

ar

il

ur

Rr
4

oJ
Rr
KM

I

-

oJ

¥
__|O

.nw._
ol

o
A

A= O

S
HMZEDI| R0

O

[0

Ol
ulo
oy
B0

E
ior

w

Gt Atz

_70_



Bl

XI5%

3

[l

S

HIAl

FALCH.

9]

MIAl

=
=

el

b

=

S

bH

(@]

|8 HS

=
T

2432 EQ

—

ol H}

AAlME &

=
[—

iy
ol

o)
Ok

&)

n0

B
10
Kl

A0

oI
Jio

b

ﬂL
33
s
%

<
ol
il
el

or
ar

ol
ujo

_

oJ
7]

.

oJ

i0f0

-

oJ

H

ol

[l

Al
0

4
J

Al

=
00

0l

Bl

o
ol

110

o
un

83
16}
H
o
i
nq

Rl
K

[0 1O 2XIF 30mm Ol

cC
sl

X
o

S|

<+
n0

Jo
70
ﬂL

i

Rr

o)
I

o}

J
=

&3
)
RO
K

o

e}

18)
RO
oo

XH

112.56MPa,

=
ju—

£ 0.0%, 0.5%, 1.0%, 1.5%, 2.0%0

ol
=

d4e

=

Z 1

il
2

i

-

ol

R

14

o

=
[—

2.635~3.710%,

2.0%01

Ol et
ICH 11.70MPaOIB4, THE 282 2

L
[=]
2+2F

—/

S EUACH.

1.5%,

110.65MPa,
Jt

=<

=

=

28g

1.0%,

106.29MPa,

0.5%,
14 1t

11.91MPa=

0 1.5% o o

I

2
=

|.

!
0.0%,

Jb =4 5.46MPa,
| CH

2
=

St

PSS

131.04MPa=
Jb =2 6.84MPa,

off et

L

o

S

b

=

= ZHBEEE0l HE

ol
R

128.05MPa,

=
=2

o)

o

JIo
X0
3]
ol
H
~0
]
oJ

1o

o
ul

B
8%

_7’]_



N
ICH 48.01MPa2 =Z U

|CH 44.33WPalldd,
N

|~ 18.52MPa, =X

|2 20.77MPa,

e

e

e

142 1t

[CHX & 0l

Al

2t 7.30~10.21mm, 9.07~12.85mm=Z H= SItotRULCt.

g E0

S

ga

0.0%2

F

1420 289 2

I &0l ME

s

0.24mm, 0.21mmO| Xl

o)

Ok
0
30
o

o
un

ol et =g

e

=
[=)

Ct=0IM2

Al

100

-

KO
oJ

[0

UL,

19

o

pem

oll

-

<0
)
1o

ol

D
180
sl

ok
(H0
o1

180

)

o

ol
s

Ju

i
B0

ol
i

1.684MPa0l X8 2t =

1.361MPa,

144

10.991~16. 131

3

2
=

F

b 28 2

ni

FoldA==Ir W

10.531~16.570MPa,

-

i00

Al
Jo

X0
oJ

ol
i)
i

XH

2.0%01 &

ICH 24.92MPa0ltd, THE 28

0.5%, 1.0%, 1.5%,

0.0%,
|2~ 9.30MPa,

b0

-

0J
7]

ol
=

=

Z

S EUACH.

=
—/

ICH 27.89MPaZ

st

o)

o)

i00

Adudel efz2 Hsot

Hel

0

F

J

nl

P

=i

KR
OH

ol et

00

St

0l

AULH.

9)

ol
o

ol
B

Ju

o)

o

0
_In_

-
1o

(0]
[l

ss408

Lo
Iz

[=<|
IS

b1l 2|

=

i Hsotl,

Rr
Iz

oJ
Rl
KM

TH

_

oJ

19

Bt
5

oJ
i

ol
Jio
X0

ol

H0
Ok
B

, U=y,

A= O

0

U0 SEUH HEI| 2

40

uir

_72_



- @._ —~ s 8 -
n o 2 2g gzZd W
. [ > =< o D E_ L|
= 5 0w o - 5 8 « Wi ur — O
00 o) c =2 = L g U o - 0w
5 = = S = o L o ) S KO © A
Rl 1o S o = = S o o S 3 S m <o &
- oo } = = =< « ol o mo Ao
N ol = - € o o . . Rl - JL RO
< <l R o oo 5 = 2 B 8 K + 2 o
) < o OH 2 £ 5 S5 = B & 5 KA S
pay = oA c < 2 » o 8 g N + s O
= = S — 3 o & g o o & o Ul
IR T 23 s o5 o o= o1 u o8 [
< QR S [ & = — o w o= N 0o m4
- S 0 o iof S s @ S L2 o s = ul o Ul m o i
mm%w@oEI_ 2 . E 5 a & 381 [N
o & W .2 o @ O W - < A m N
. & W . K m o = = o« S o B N —
. = h %) - © S ol g M. H S
. o« & @ el 2 2 c o 2 o W > oF
100 < ol rr 2 o £ 5 ©° Ok =1 a o ok - 7
=z A L E S = oo KD 3 A
= QI W 0] 5 S : 3 w0 gy - 0 W kD5
5 < X S e ¢ 7 w oo F s o "
- %) O 8 > 2 TR B !
LA e - > & =2 a_ﬁpowm_z U
=W g g = = s o = Mo__qmemmo IR
HO A ) 0 gy U0 £ 8 5 Ege oM R S M G i ™
wy Hog D c g 2 TR A D <H WK
S mE < oW > 8 : = H__ro_”é% N
m 3 I o > > © 5 . W ® - l .
A o X o = <l o= T
M ol _ R T, o 3 = - Ko W N0& of vl
S0 W ) o] @ E 5 & Py 2 = o) & © - &
zo ™ : 7 & < S o X 0 no e T
%%mmomow_z S KRR mo;,_zmcm_gzz
m = - o) < N -~ 3 - g A i W ol _J_y = =
o . o pﬁmembz,odm_@:+a§m_93
Bl e =02 s s ferAmoﬁ_m%a%&%&@
ﬁgmagﬂomw,mmmom%, Rsogsom ™ ™
:;Ix_x:zummmz.,wbo_o@wa,aﬂ,%o.,
IR . pC%%mmmmﬂ%mﬂo@ﬁe%4E%
= 5 CBSmmﬁQE,%E@__WOW
© - m = Nl B
N~ < o mm .

pp.125-132,

31Xl Vol .18(2),

- 73 -

A EM

NS
2018



AAM.,
Procedia
, pp.129-137,

UHPFRC”
“Using Fabric to

and Aboubakr ,

M.,

and
, SCMT4, 2016

M.

UHPC

Engineering, Vol.125, pp.1081-1086, 2015

14. Kostova, K.,

[smail,

of
Darby, A. and Evernden,

Fehling E.,
Behavior
T.,
2 O

=<

al

It

lbell,
Shape Appropriate Concrete Structures”

[e=)

|

Strength
e

“Tensile
| AL s
1999

O

13. Kusumawardaningsih, Y.,

ok

o0

o

M

il

KO
Kd

, Vpl1.20(8), pp.35-42, 2004

el

ok

Ll

0
oo
ol

u

oD

2014

CH

o

-

ol

70
uir

i

ok

il

KF

00
il

R P\ RS

180

&

ok

&
AT

0l
ol

oD
or
W]

=]

A0
I
Ok
«

Jlo

10
&)

70
Tor
Br

lJ

o)

il

2021

u,

L

ol

SO

KA

01

H)

-

=0
Jo

ol

6
KD

ol
T

Wi
<l

m

H

o)
00
Rr
i
Wl

m
M

Jio
70
B

ui

KH

00
&

ol

< CH

xJ

KA

0

A

, KCS 14 20 22, 2022

Z3clE”

u, 2022
HREZ

22 232"

8=

“

ill
ur

NE

26.

, SMCS 14 20 22, 2018

mJ

Gl

ol

<0
K
H
3D

—_

</

", KS F 2564, 2019

", KS F 2565,

H

bl

mJ

o
ol
20
KH
&
3l

-

<]

_74_

2020



29.

HET, “2ES B2Y 2DUT 2IE SN HIN e o7
CH

30. Kim, H.S., Nam, J.S., kIM, j.h., Han, S.H., Kim, G.Y., “Effect of
Pull-out Property by Shape and Mechanical Property of Reinforcing
Fiber on the Flexural Behavior of Concrete” ,Journal of the Korea
Institute for Structural Maintenance and Inspection, Vol. 18(5),
pp.41-50, 2014

31. OIXE, "LEw B ZACES 241 P20 88", UHEHARX
&3l Xl, Vol.4(2), pp.53-59, 1992

32. Heiland, Dieter, “Untersuchungen  zum  Dampfungsverhalten  von
stahlfaserverstarktem Stahlbeton bei globaler und elementweise
differenzierter Betrachtungsweise” , na, 1991

33. 01 &, "EAXBtAo ZHRE2 ZIelE MES UWatHs” , SXust
w SASt =2, 2003

4. 28, "FEREL E2223c2E LYY =SHEQ EAHS0 st AEA
A" GXUEtW, SA=2, 2001

35, MHEFAQG, “"HEEMHS AUE" | KS L 5201, 2021

36. MHEFAQG, "BICIEE® N2£H 022" |, KS F 2563, 2020

7. MHHEFHCG, "BILlEE ste 23HMl” , KS F 2560, 2019

38. MHEEZH 3 2 2 ZICES s8Z 2 Ag 29 KS F
2594, 2021

39. AMHEFACG, B4 AHE REEtE29 &5 A& AIE YE” | KS L
5105, 2022

40. ZBEZ, TEZ, obIIF, s, “"148s Sx=8ME HPFRCCS JHELHN
=t Z3clEsSSI X, Vol.18(3), pp.82-86, 2006

41, 22, 288, "HR2Z 004 ANUE SEH WE9 25 MG HIHE
4" | SIREMAESEF =28, Vol.22(6), pp597-605, 2009

42, A NZE stdZgZ, J3ZM, zES, dAa, g8, ASHA, =4
Z, "2=2% 80~180MPaz HEE SUPER Concrete Mz % REE Jl=
it (SUPER  Structure  2020)" , OIStE=3stsIXl,  Vol.62(11),

pp.10-24(15), 2014

_75_



	목차
	제1장 서론 1
	제1절 연구 배경 및 목적 1
	제2절 연구 동향 2
	제3절 연구내용 및 방법· 6
	제2장 강섬유를 혼입한 섬유 시멘트 복합체· 8
	제1절 섬유 시멘트 복합체 8
	1. 개요 8
	2. 섬유 종류 9
	제2절 강섬유를 혼입한 섬유 시멘트 복합체 10
	1. 개요 10
	2. 강섬유 종류 및 특성· 10
	3. 역학적 특성 13
	제3장 강섬유를 혼입한 섬유 시멘트 복합체 배합 및 역학실험· 16
	제1절 배합· 16
	1. 사용재료 16
	2. 배합 20
	제2절 역학실험 개요 및 방법 23
	1. 개요 23
	2. 슬럼프 플로 시험 23
	3. 압축 실험 24
	4. 인장 실험 24
	5. 휨인장 실험 25
	6. 전단 실험 27
	제4장 역학실험 결과 및 분석 28
	제1절 개요· 28
	제2절 역학실험 결과 및 분석 28
	1. 슬럼프 플로 시험 28
	2. 압축 실험 29
	3. 인장 실험 38
	4. 휨인장 실험 49
	5. 전단 실험 61
	제3절 연구적 고찰 70
	제5장 결론· 71
	참고문헌 73


