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Abstract

This paper presents a detailed experimental study on the durability properties of mortar matrix made with two kind of recycled
fine aggregates(RAA, RAB) and five replacement levels (0, 25, 40, 75 and 100) of the recycled fine aggregates as a partial
replacement of natural fine aggregate (NA). The durability properties of mortar matrix was evaluated using compressive strength,
chloride jon ingress, sulfate attack and carbonation. The test results indicated that the water absorption and Adhered mortar of
the recycled fine aggregate was a major factor controlling durability properties. Hereafter, when using built recycled fine aggre-
gate is expected, appropriate removal Adhered mortar and reasonable replacement ratio of recycled fine aggregates was 25%
weight of cement are advised to apply to the concrete materials.
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Table 2. Properties of fine aggregates

NA RAA RAB

Specific gravity 2.60 228 2.39

Absorption(%) 0.80 10.35 6.59

Adhered mortar(%)* - 7.10 6.95

Fineness modulus 2.80 342 2.89

*Acid-soluble values
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Fig. 1. Sieve curve of fine aggregates.

Table 1. Chemical composition, mineralogical composition and physical properties of ordinary portland cement

Chemical composition (%)

Mineralogical compound (%)

Physical properties

. Specific Specific surface area
Si0, | ALO; | Fe,05| CaO | MgO | SO; | Igloss | CiS | GS | GA | CUAF aravity (cmg)
202 | 58 30 | 633 | 34 2.1 1.2 549 | 166 | 103 | 9.1 3.15 3,280
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Table 3. Mixture proportions of cement mortar

23

Types Replacement ratio w C Aggregates (g)

(%) ® ® NA RAA RAB
NA 0 450 1000 2000 - -
RAA25 25 450 1000 1500 500 -
RAAS50 50 450 1000 1000 1000 -
RAAT75 75 450 1000 500 1500 -
RAA100 100 450 1000 - 2000 -
RAB25 25 450 1000 1500 - 500
RAB50 50 450 1000 1000 - 1000
RAB75 75 450 1000 500 - 1500
RABI100 100 450 1000 - - 2000

Fig. 3. Visual appearance of cement mortar.
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Fig. 5. Compressive strength of cement mortar replaced with
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Fig. 6. Total passed charge of cement mortar.
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Table 4. Total passed charge and diffusion coefficient of cement mortar

Ktems Total passed charge Penetration depth
Types Coulomb Ratio* Permeability Penetration depth Diffusion2 coefficient Ratio*
(mm) (m*/sec)

NA 7810 100 Very low 16.05 1.58E-11 100
RAA25 9221 118 Very low 17.40 1.74E-11 110
RAAS0 9294 119 Very low 17.45 1.75E-11 111
RAAT75 10580 135 Low 18.00 1.81E-11 115
RAA100 12461 159 Low 20.00 2.05E-11 130
RAB25 8827 113 Very low 16.18 1.67E-11 105
RAB50 9259 118 Very low 17.15 1.71E-11 108
RAB75 9364 119 Very low 17.80 1.79E-11 113
RAB100 10369 132 Low 18.30 1.85E-11 117

* NAZ 10002 3 3t
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Fig. 7. Penetration depth and diffusion coefficient of cement
mortar.
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