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at a shearing rate of lmm/min. The recycled aggregates, when
tested in these conditions, were found to be in the medium strength
category, as defined in (2), where a preliminary trafficking trial
would need to be conducted on the material before it could be used
as an aggregate in a sub-base layer. Limestone was found to be in
the high strength category and therefore could be used without a

preliminary trafficking trial in normal conditions.

Crushed concrete and demcolition debris were found to be frost
susceptible whereas limestone exhibited very little frost heave.
This was the only test where the recycled aggregates did not
perform well. Crushed concrete heaved 18mm at optimum moisture
content and peak dry density and the heave exhibited by demolition
debris was 12.3mm. The maximum frost heave allowed 1is 12mm.
However, it 1is likely that the recycled aggregates would exhibit a
self-cementing action with time similar to that which was found by
Sweere (5). If this was the case then a lower frost heave might be
measured 1f the materials were tested some time after placement.
Further research 1is needed 1into the frost susceptibility of

recycled aggregates.

4.2 1ITests on recycled aggregate concrete

The mix proportions for the concrete mixes are listed in Table
1. The compressive strength of the recycled aggregate concrete was
comparable with the strength of the conventional concrete after 28
days. The recycled aggregate concretes achieved the same or higher

moduli of elasticity.

Shrinkage did not appear to be dependent on the type of aggregate
used or the quantity of fine aggregate present but at high
water/cement ratios, higher creep was exhibited in the recycled

aggregate concrete than in the natural aggregate concrete.
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Mix CEMENT FINE COARSE TOTAL FREE W/C SLUMP
No. AGGREG AGGREG WATER RATIO (rmm)
Mass (kg) of constituents per m’

ET A

C1 493 1004 670 212 0.36 10
R1 532 1004 670 255 0.35 50
Cc2 493 1004 670 233 0.4 115
R2 532 1004 670 229 0.3 10
C3 493 1004 670 246 0.45 190
R3 532 1004 670 279 0.4 190
ET B

c4 580 744 839 236 0.35 35
R4 626 744 839 293 0.35 170
C5 580 744 839 265 0.4 190
R5 626 744 839 261 0.3 40
Ccé 580 744 839 293 0.45 235
R6 626 744 839 325 0.4 215

Note: C = control, R = recycled

Table 1 Concrete mix quantities and slump

5. CONCLUSIONS

It is clear from the above results that recycled aggregates
could be considered for fairly demanding situations such as in sub-
base layers, as granular fill to structures and as aggregate in
concrete. However, further research 1is needed into the frost
susceptibility of these materials and into the effect of varying
degrees of contamination in recycled aggregates. Monitoring of
contamination would be necessary if recycled aggregate was reused

in industry to ensure that deleterious substances were not present.

The production of a British Standard on recycled aggregates and
allowable levels of contamination would be useful for demolition
contractors hoping to recycle construction waste on a large scale.
To accomplish this recycling of construction waste must be taken

more seriously by engineers and clients.
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