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Abstract

A Study on the Structural Characteristic of Recycled
Aggregate Concrete Reinforced Steel Fiber

By Kim, Seung-ho

Director : Prof. Kim, Jeong-sup
Department of Architectural Engineering,
Graduate School of Industry,

Chosun University

The present research has the following conclusion from a manufacture of a
test material based on a recyclable aggregate mixture(30%, 60%)-based steel
fiber reinforcement for using the same as a bigger aggregate instead concrete
and a material and structural characteristic which affects the Reinforced

concrete.

1. As a result of a material-age based compressive strength, as the mixing
amount of circular aggregate increases, a material-age based steel fiber
non-reinforced test material is lower by 3.8~17.2%, and has a decrease of a
steel fiber reinforced test material. As comparing the reinforcement of a steel
fiber, the steel fiber-reinforced test material is lower by 8.4~9.3% as compared

to the non-reinforced test material.
2. As a result of the material age-based tensile test, as the mixing amount of

a recyclable aggregate increases, the material age-based steel fiber

non-reinforced test material has a decrease of 5.0~18.4%, and the steel and

_ix_



fiber reinforcing test material has a decrease of 0.4~21.8%.

As comparing based on the steel fiber reinforcements, the steel fiber
reinforced test material is higher by 3.0~11.1%6 with respect to the
non-reinforced test material.

When a steel fiber are reinforced to the recyclable aggregate concrete based
on a result of the compressive strength and a result of the tensile strength, the

compressive and tensile strengths are significantly enhanced.

3. As a result of the bending test, as the mixing amount of the recyclable
aggregate increases, the yield and maximum strengths are slightly decreased,
but almost similar movements are shown.

In addition, as the recyclable aggregate increases, the smoothness coefficient
decreases. The test material mixed with 309 of the recyclable aggregate mixed
with steel fiber has a flexibility enhancement of 14.5%, and the test material

mixed with 60% of recyclable aggregate is 25.3%.

4, As a result of various material tests and member tests, the steel fiber are
reinforced with waste concrete classified as impurities with respect to common
ground stones. Even when 60% of the mixing rate is adapted, it has
compressive, tensile strengths and bending resistances similar with the concrete
which uses common ground stones. So, it is judged that it may be adapted to
an actual structure of a concrete bar made of waste concrete.

It is needed to further perform a research on other reinforcing materials and

searing for enhancing a flexibility coefficient.
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- = 20054
% Al 129,572
#H Z 3 g E 74,757
b2 I E
A A Ak A RS 15,172
A 7 €} 399
P Al 90,328
| = AN 3,676
7 A A 3 3 A F A 1,003
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<E 32>¢% 2.

<E 32> AWES HYH J¥ L B
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— H] &
SIO- ALOs; | FesOy CaO MgO SOy | Zg loss”
21.9 6.59 2.81 60.12 3.32 2.11 2.58 3.15
34.2 A
b2

fo} FLFAE KS F 2502(F A9 A7EE Ad w9 2005.12)9 F2¢] A
= ARG FRYE FLxAE AL ALE

(ot

<E¥ 33> A9 =94 A2

4
2 =5 AdAT [aaead [ 58 | 248"
= e (mm) (t/m’) ° (%) (7 M)
7+ A 5 1.65 2.61 1.05 2.69

=LA 20 1.55 2.67 1.24 6.83

Aol A M E A2 (Impact crusher)ol &&f 345

fd

ey FAE o] AAY 1§ sSeIAE

15) Ig. loss(7d 7=, B i, loss of ignition
]_oﬂﬁL WHO]] ol =1

)
UE T, 7ﬂ24/‘ E}-}\]—7]./‘\ 3] ak A

=4 5o HHE
16) % ¥ & (fineness modulus,FM) *XH—J ANEE FANSE AFEA 104y EFAE
O]*‘loﬂ/ﬂ ANME APE s F Aol d=H9 ey RS ¥ 10002
YU ak.
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il

<X 35> ZAAHAHFY EYH A
N S A UG E Sy E LR A I AS
(%) (%) (MPa) (MPa)
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%_ % %Uj,?le 6(—3]'517701'1;— %@'701'-‘4:— Od)‘\_]_% T‘:_Xé
(mn”) (MPa) (MPa (%)

D10 71 380 533 28.17 4

D13 127 387 551 28.61 4

34.6 AE A
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p 84 . A=

FA =EEd BEALS <% 3.7>3 2
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e e 1% | o0 | Cim | A7
Z Y7 F 24
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B e s T s | a5 I
TR p | Ame | paa | 75 | = RE
2 | 2A | 0%A
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RCA-30 45 365 743 683 284 3.65 0
RCA-30 45 365 743 683 284 3.65 3.65
RCA-60 45 365 743 390 568 3.65 0
RCA-60 45 365 743 390 568 3.65 3.65
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5.1 2343

<¥ 51> 9 [2¥ 51]~[29 54l A FRZ £834 AdAe & 243

A3E YEld RAoez WCO-N A gA7F 212MPaz =3 A740=7r 71 =4
g}, WC30-N A& A7} 2.01MPaz 45%A %, WC60-N A&7 1.95MPa=

80% A= =3 AA=7F 9A vt

<E 51> BAF FEZ cB=A ANFAY | AFZE2H
z7144849 FEA= =% 3 A=
AR AT Ocu Scu Oy 5, Oy Su
(MPa) (mm) (MPa) (mm) (MPa) (mm)

WCO-N1 |0.70 0.94 1.83 5.05 2.13 19.72
WCO0-N2 - 068 0 [080| - | 184 | - |505| - 2.12 - 119.63
WCO0-N3 | 0.65 0.65 1.84 5.04 2.11 19.54
WC30-N1] 0.59 0.99 1.70 5.14 2.00 18.97
WC30-N2{0.59|0.60]094|093|1.73| 1.72 | 513 | 5.14 | 2.02 | 2.01 |19.04|19.08
WC30-N3| 0.61 0.87 1.74 5.14 2.00 19.24
WC60-N1|0.51 0.75 1.66 5.30 1.89 15.20
WC60-N2|0.50|0.54]0.66|0.76|1.65| 1.66 | 533|523 | 1.99| 1.95 |16.07|16.95
WC60-N3| 0.60 0.88 1.68 5.05 1.97 19.58
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(MPa) (mm) (MPa) (mm) (MPa) (mm)
WCO0-S1 ]0.62 0.68 1.83 5.18 2.17 23.41

WC0-52 ]0.70]0.66 |0.90 | 0.84|1.84 | 1.83 | 5.25| 5.17 | 217 | 2.16 |24.21|23.13

WCO0-53 |0.66 0.93 1.83 5.07 2.15 21.78

WC30-51 | 0.59 1.09 1.71 5.35 2.05 25.5

WC30-52 1063|058 [0.98]095|1.80| 1.75|5.13|5.24 | 2.10| 2.08 |23.36|23.24

WC30-53 | 0.52 0.77 1.74 5.24 2.08 20.87

WC60-51 | 0.60 1.04 1.70 5.19 2.03 21.32

WC60-52 1050054 |0.76 | 0.74 ] 1.65 | 1.69 | 5.04 | 5.14 | 2.05| 2.05 |22.30|21.82

WC60-53 | 0.51 0.42 1.72 5.19 2.06 21.85
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