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Abstract

A single particle crushing test was carried out for recycled aggregates from waste concrete while demolishing various
structures. When the recycled aggregates were used for backfill or road subbase materials, load-displacement and crushing
characteristics were analyzed. The recycled aggregates with hydrates and aggregates were sorted into 40 mm size (75-40
mm) and 20 mm size (40-20 mm). At initial loading, their irregular surface was closed to and then crushed by loading
plate. Such first crushing stage was called ‘Surface crushing’. Further loading, some hydrate was crushed and detached
from aggregate, and such process repeated several times. This state is called ‘hydrate crushing’. The final state is called
‘aggregate crushing’ in which aggregate crushed and following load suddenly dropped down. As the load increased,
such crushing cycle is repeated several times. The shapes of aggregates are round or square, and triangle or long shaped.
Depending on their shapes and surface conditions, they crushed in different ways. The 63% of aggregates showed more
than 50% load reduction due to aggregate crushing. The 90% load reduction occurred at 15% of aggregates. The 40

mm aggregate crushed at maximum load between 3.05-4.38 kN and 70% of crushed aggregates were less than 20 mm.
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Table 1. Material properties of recycled aggregate for road subbase (RSB)

Plasticity Mod. CBR Abrasion loss

Sand equivalent

Optimum water content Max. dry density

N.P 87% 19%

7.3% 19.81 kN/m?®
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Fig. 5. Single particle crushing of Type-1 and Type-2
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Table 2. Distribution of crushing load reduction ratio

Crushing load reduction ratio 0~30% 30~50%

50~70% 70~90% Over 90%

Percent 3.4% 33.6%

31.8% 16.7% 14.5%
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Table 3. Distribution of crushed particle size

Size 10~15 mm 15~20 mm 20~25 mm Over 25 mm Total

Percent 49% 23% 19% 9% 100%
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