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Freezing-and-Thawing Resistance and Strain Characteristics
of Recycled Concrete
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Abstract

Selected strength characteristics of recycled concrete using crushed waste concrete were
compared with those of conventional concrete using natural aggregate. Compressive strength
following freezing-and-thawing treatments and strains under three-point bending were the
characteristics evaluated. Compressive strength of conventional concrete following freezing-and-
thawing treatments was generally higher than that of the recycled concrete. However, the
strength retaining ratios of recycled concretes were higher than those of conventional
concretes, Strains of recycled concrete were larger than those of conventional concrete and sen-
sitive to deflection under the same load. Sensitivity to notch of the recycled concrete prepared
in this study were found to be better than or identical with conventional concrete, Therefore, it
may be possible to recycle the waste concrete in structural concrete manufacture, However, the
compressive strength which is one of the most important load carrying capacities of concrete
should be improved, and maximum strain must be further examined for practical use.

Keywords :Recycled Concrete, recycling, waste concrete, Freezing-and-thawing, fracture, com-
pressive strength, strain
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Table 1. Physical Properties of Aggregates

Type ASG SSDSG | ABP(%) F.M.
VFA 2.654 2.548 2.347 2.603
VCA 2.690 2.630 1.034
RFA 2.666 2.300 10.569 3.093
RCA 2.660 2.476 4,692

VFA : Virgin Fine Aggregate,

VCA : Virgin Coarse Aggregate,

RFA : Recycled Fine Aggregate,

RCA : Recycled Coarse Aggregate,

ASG : Apparant Specific Gravity,

SSDSG : Saturated Surface Dry Specific Gravity,

ABP : Absorption(%),

F.M : Fineness Modulus,
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Table 2. Mix Proportion for Each Type of Concrete

- | Umt Welght(kg /m ) of Concrete
Type [Slumpf—- oL eree

RFA w G RCAV

W C S
(Cm) 1 e~ - o
A 10 (1780 650.0  1176.8
B | 10 1780 308.0 | 308 564.8 | 564.8
c [0 | 17“8'6 56500 ] 558.4 | 558.4
CAL | 10 [1882 717.0 1030.1

A Mix of Conventional ncrete for Compressive
Strength under F /T Treatment and Air Dry,

B : Mix of Recycled Concrete for Compressive Strength
under F /T Treatment and Air Dry,

C : Mix of Recycled Concrete for Bending Test,

Al : Mix of Conventional Concrete for Bending Test.
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Table 3. Number of Specimens for Compressive Strength
Teést after Freezing-and-Thawing Treatments
(# 10x20cm)

BTl Type of Concretes
Cycles Conentional Recycled
(day) Air F/T Air F/T
48(8) 3 3 3 3
96(16) 3 3 3 3
192(32 )‘[ 3 3 3 3
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Table 4. Number of Test Beams for Each Treatment for
Bending Test

a/w \7 Type of Concretes B

| Conventional Recycled
0 1 1
0.2 2 2
0.4 2 2
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Fig. 2 Instrumentation of Three-Ponit Bending Test
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Table 5. Resuits of Compressive Strength(kg/ sz) Test
Following F/ T Treatment and Curing in the Air
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Table 6. Comparision of Mechanical Properties

Concrete | Splitting Tensile Strength Elastic Modulus
Type (kg /¢ (kg /cm)
Conventional B 190192.5
7. = o . e

Table 7. Comparision of Three-Point Bending Test Results

Ultimate Load Flexural Strength

Type

(kg) kg /em’)
Conventional S

el 2% ‘ 5,76

0.2 150 ‘ 35,3
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