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Abstract

Behavior and Design of Concrete Beams Using

Amorphous Micro Steel Fiber-Reinforced Composites

Park, Chang Hwan
Advisor : Prof. Cho Chang Geun, Ph,D

Department of Architectural Engineering,

Graduate School of Chosun University

Concrete in tension has many shortcomings such as in brittleness,
low tensile strength, and crack localization. Many researchers have
studied about mixed fibers with concrete in order to improve the
cracking and brittle characteristics in the properties of concrete.
In this research, as an high-performance fiber cementitious
composites, Amorphous Micro Steel Fiber  (AMSF) cementitious
composites is newly developed. By applying the AMSF composites,
concrete members can be improve in bending and shear capacities. The
amorphous micro steel fiber is more light and flexible than the
general steel fibers such as the bundrex steel fiber. The AMSFs were
good when mixing with concrete or mortar in the quality of
dispersibility.

The direct tensile and shear tests of the AMSF composites were
conducted to evaluate the high-ductile tensile strain, tensile

strength, and shear strength varying with the fiber volume fraction.

_|X_



From the test results, design tensile and shear strengths of the AMSF
composites were newly proposed varying with the fiber volume
fraction. By applying AMSF composites, a series of bending and shear
tests of AMSF and reinforced concrete composite beams were conducted
to compare with a general reinforced concrete beam in order to
evaluate bending and shear performances of the AMSF composites in the
beams. The beam specimens were manufactured as two types by the
failure mechanism of bending and shear, and as four types by fiber
types such as Bundrex steel fibers, 15 mm AMSF, and 30 mm AMSF. From
experiment of beams, it was shown that AMSF and reinforced concrete
composite beams gave good performances not only in improving bending
and shear strength of the beams but also in minimizing failures by
crack localization from bending and shear. The proposed design
bending and shear strengths of AMSF and reinforced concrete composite
beams were well matched with the measured strength of the tested

beams.
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<H 39 QITAIE A

T OIFAE | CIEHE T QIEUL | QIEHIEE
(MPa) (%) (MPa) (%)
P IBM-15-050 2.46 0.22 P 1BM=30-050 2.69 0.23
PI1BM-15-075 3.26 0.66 P1BM-30-075 3.57 0.67
P1BM-15-100 4.13 0.62 P 1BM-30-100 4.02 0.71
PIBM-15-125 4.58 0.57 P1BM-30-125 5.00 0.75
PIBM-15-150 4.69 0.70 P 1BM-30-150 4.85 0.76
PIBM-0 1.32 0.009 Bundrex—100 3.78 0.15
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Tensile Strength (MPa)

Tensile Strength (MPa)

|
o BRI
N NNN NN NN NN N

PIBM-0 PIBM-15-050 PIBM-15-075 PIBM-15-100 PIBM-15-125 PIBM-15-150
V= 0% iSmm 15mm 15mm 15mm 15mm
Vi=0.50% V= 10.75% V= 1.00% V= 1.25% V= 1.50%

(A) Fiber Length = 15mm

PIBM-0 PIBM-30-050 PIBM-30-075 PIEM-30-100 PIBM-30-125 PIBM-30-150
Vi=0% S0mm 30mm J0mm S0mm 30mm
Vy=0.50% V= 0.75% Vi= 1.00% Vi=125% V= 1.50%

(B) Fiber Length = 30 mm

[O8 3-11] AFel& A48 2
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Tensile Strength (MPa)

Tensile Strength (MPa)

5 |
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0 4 4 i

0 0.5

Strain (%)

(A) PIBM-15-075 (L =15mm Vf=0.75%)
5
4

U i i i i + i i i

1] 0.5

Strain (%)

(B) PIBM-30-075 (L=30mm Vf=0.75%)
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Tensile Strength (MPa)

Tensile Strength (MPa)

| \“\“

0 | 05
Strain (%)

(C) PIBM-15-100 (L=15mm Vf=1.00%)

5 .
4 -
3 .
2 -
l -
0 . ! . ! +
0 05
Strain (%)

(D) PIBM-30-100 (L=30mm Vf=1.00%)
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i

18 MgZdE 48 Z2ies <H 3-10> & [0 3-12]2F 2C. A8 Z 0 HIEZE 010l
Z b 15mm @l BR0UAME 7.6MPa ~ 11.2MPa 2l 2XEE E/ACH, 8=
°f EdE0 Metd= 0.50% A 7.6MPa, 0.75%0llAl 9.4MPa, 1.00% Ol A 10.7 MPa,
1.25% 0l 11.2MPa, 1.50% Ol 9.8MPa 2l &2 UEIURUACH. BIZE 0Ot0I2=2
a7 Z0JF 30mm el HS 8.4MPa ~ 11.8MPa 2l =X2E =ERUCH, 8% SES0
MetAdsE 0.50% OlA 8.4 MPa, 0.75% 0l 9.9MPa, 1.00% OllAl 11.2MPa, 1.25% OllAl
11.8MPa, 1.50% OlA 9.3MPa 2 dzgt= LIEILHRULCH. Ol 8RIt &7 &
22 5MPa et HIWE I 15mmBIEE 00132 HdERE ELst =&A
2 1.584, =0 2.2680 3 UEIS20H, 30mmblE 2 00|32 2&8=
Mol 3 =la 1.6610A =0 2.38H A LIEFCE.
BIEZ 0022 Z48=2 Z0/0 Uolld= HIEE 0032 &

S 2RIt 15mE EYe FEM FREL 2 ELENAM O =2 3HIT
=
=

0x
10
wW
(@)
=3
=]
o
]
N[0
ron

<H 3-10> 13 M2 AE 21

N J=FI=ET= N b= e
(MPa) (MPa)

P 1BM-15-050 7.59 P 1BM-30-050 8.37

PI1BM-15-075 9.39 PIBM-30-075 9.85

P1BM-15-100 10.68 P1BM-30-100 11.23

PI1BM-15-125 11.20 P1BM-30-125 1.77

P1BM=15-150 9.77 P1BM-30-150 9.30

PI1BM-0 5.04
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Shear Strength (MPa)
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PIBM-0
V- 0%

PIBM-15-050 PIBM-15-075 PIBM-15-100 PIBM-15-125 PIBM-15-150
15mim 15mm 15mm 15mim 1 5mim
Ve 0,50% V= 0.75% V= 1,00%% Vi= L28% V= 1.80%

(A) Fiber Length = 30 mm

PIBM-0
V=00

PIBM-30-050 PIBM-30-075 PIBM-30-100 PIBM-30-125 PIBM-30-150
J0mm J0mm 30mm 3mm 30mm
Y, 0,500% V= 0.75% V= 1.00% V= 1.28% Vo= 1.50%

(B) Fiber Length = 15mm

[D3 3-13] 18 d2E 48 Zu
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<H 4-1> £ FHZE2 HlW

S : MPa
JIEAH st
Al A OFAIQ| <f St
AE A =8 25
-y =8 2=
(De Hanai)
PIBM-0 1.08
1.32 1.90
V=0.00% 1.18
PIBM-15-050
2.46 2.18 2.52
L=15mm V{=0.50%
P1BM-15-075
3.26 2.32 3.24
L=15mm Vf=0.75%
PIBM-15-100
4.13 2.46 3.96
L=15mm Vf=1.00%
PIBM-15-125
4.58 2.60 4.68
L=15mm Vf=1.25%
PIBM-15-150
4.69 2.74 5.40
L=15mm Vf=1.50%
P BM-30-050
2.56 2.18 2.67
L=30mm V{=0.50%
PIBM-30-075
3.57 2.32 3.42
L=30mm Vf=0.75%
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4.02 2.46 4.17
L=30mm Vf=1.00%
PIBM-30-125
5.00 2.60 4.91
L=30mm Vf=1.25%
PIBM-30-150
4.85 2.74 5.66
L=30mm Vf=1.50%
Bundrex-100
3.78 2.46 3.96

L=30mm V{=1.00%
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Reinforcement
Concrete crack Maximum Load
yielding
Specimen
Load | Deflection| Load Deflection Load Deflection
(kN) (mm) (kN) (mm) (kN) (mm)
RC-1 38.19 0.71 238.72 7.65 248.33 10.40
BUN-1 43.26 0.72 253.04 7.90 264 .89 10.22
AMSF15-1 | 45.08 0.59 264.79 6.30 284 .38 8.43
AMSF30-1 | 46.62 0.57 280.12 6.59 294 .25 8.68
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