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Abstract

The recycled aggregate produced from the waste concrete have the disadvantages in the quality for the natural aggregate.
Therefore, in order to reuse the recycled aggregate widely it is a previous subject to improve the quality of recycled aggregate.
We deduced the more effective surface treatment method using the colloidal silica solution for quality improvement of recycled
aggregate. This study aimed to verify the influences of the deduced surface treatment method and the reinforcement of steel fiber
to the properties of concrete. For this object, we inquired into the results of the strengths and the flexural failure tests for the
five kinds of concrete specimens.
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Table 1. Physical characteristics of used aggregates
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kind of Gmax density absorption contents of clay contents of Remarks
aggregates {g/em®) (%) (%) chloride (%)
natural coarse 25mm 264 0.63 02 0.008
aggregate
natural fine 253 131 0.15 0.007
aggregate
fore surf:
25mm 211 8.25 0.5 0.013 Betfren;“ ace
recycled coarse catment
aggregate fi rf:
25mm 242 282 03 0.010 After surface
treatment

Table 2. Properties of fiber

Kind of fiber Steel fiber
Length (mm) 30
Diameter {mm) 0.5
Aspect ratio (I/d) 60
Density {g/cm’) 7.85
Type Hooked
Tensile strength (MPa) 1,100
Elastic modulus (MPa) 200,000

Fig. 1. shapes of steel fiber.
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Table 3. Used mixing design
- wiC S/a Air | Shump Unit volume weight (kg/m?)
s o) (%) %) | (cm) w C S Gl G2 G3 SF SP
NC 48 43 5+1 10+£2 160 335 744 1029 - - --- 3.35
RC 48 43 5+1 10+2 160 335 744 - 920 --- - 3.35
SC 48 43 5+1 10+2 160 335 744 -—- - 978 - 3.35
RCF 48 43 S5+1 10+£2 160 335 744 - 920 - 78.5 3.85
SCF 48 43 5+1 10+2 160 335 744 - - 978 78.5 3.85
*Gl : AE F2TA, *G2 : «HFLIA, *G3 : BUAE] £HFLZA
*SF : 7, SP: 3T A
Table 4. Specimen types Lo ZZolg AFYFRAL &5 ZFLE o]kl FF

Specimen Remarks

NC Natural aggregate concrete

RC Recycled aggregate concrete

SC Surface treatment aggregate concrete

RCF Recycled aggregate steel fiber reinforced
concrete

SCF Surface treatment aggregate steel fiber reinforced
concrete
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Table S. Physical characteristics of colloidal silica solution

surface area (m%/g) silica content (%)

PH

weight per gallon (Ibs) density (g/cm®)

129.16 40

9.25

10.7 1.21
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Fig. 2. View of flexural failure test.
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Table 6. Enhancement of properties of recycled aggregate according to the surface treatment

Properties Recycled aggregate Surface treated recycled aggregate Improvement effect
Density (g/em®) 2.11 242 0.31 increase
Absorption (%) 8.25 2.82 5.43% decrease

(a) Before surface treatment method (b) After surface treatment method

Fig. 3. Views of used coarse aggregates.
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(a) Before surface treatment method

(b) After surface treatment method

Fig. 4. Views of aggregate by SEM.
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Fig. 5. Results of alkali aggregate reaction test.
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Compressive strength (MPa)
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Fig. 6. Results of compressive strength.

Split tensile strength (MPa)

Specimen

Fig. 7. Results of split tensile strength.

Flexural stength (MPa)
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Specimen

Fig. 8. Results of flexural strength.
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Fig. 9. Load-deflection curves by bending test.
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Table 6. Results of fracture energy(Gr) by virtual crack

model
Specimens POS&‘_’; anl:) Ao (N/(x};m) Relative ratio
NC 193 0.0029 1.00
RC 15.6 0.0024 0.83
SC 20.8 0.0031 1.07
RCF 1124 0.0143 493
SCF 1352 0.0171 5.89
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Fig. 11. Relative ratio of fracture energy(Gr).
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