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The amount of waste concrete from demolished old buildings and pavements has increased in
the last 10 years. This has brought about the disposal waste concrete problem in urban areas. Such
waste concrete is hard to deal with properly and thus, it is important to recycle it as an aggregate
for concrete from the view points of shortage of aggregate from river, energy and resouces saving
as well as environmental preservation.

The objective of this paper was to investigate the compressive, tensile and flexural strengths,
drying shrinkage and durability against freezing and thawing cycles of the recycling concretes with
the aggregates obtained by crushing old concrete buildings and concrete pavements. The main
results obtained in this study are summarized as follows.

(1) The physical properties of the aggregate produced from a concrete pavement are more
favorable as an aggregate for concrete than those from a demolished concrete building.

(2) The compressive, tensile and flexural strengths of the recycling concrete from a concrete
pavement are greater than those of the recycling concrete from a concrete building.

(3) The drying shrinkage of the recycling concrete is greater than the natural aggregate con-
crete. The recycling concrete made with the aggregate from a concrete building shows a greater
shrinkage than that made with the aggregate from a concrete pavement.

(4) The resistance of the recycling concrete from a concrete pavement against freezing and
thawing cycles is better than that of the recycling concrete from a concrete building. The resis-
tance of the recycling concrete made with a concrete pavement is increased by adding an AE
admixture, being somewhat inferior to that of the natural aggregate concrete.
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Table I.  Mix proportion of original pavement
concrete.
Unit content (kg/m?) AE water| Water—
reducing | cement
W C S G agent ratio
145 338 648 1206 0.2% 43%
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Table II.  Physical properties of the recycled and natural aggregates.
Fine aggregate Coarse aggregate
Recycled Recycled Recycled Recycled
River sand aggregate 1 aggregate 2 Crushed gravel aggregate 1 aggregate 2
(pav) (bui) (pav) bui)
Specific gravity 2.58 2.38 2.31 2.60 2.45 2.42
Absorption capacity(%) 2.4 7.8 10.9 2.1 5.4 5.9
Unit weight (kg/l) 1.600 1.412 1.246 1.550 1.395 1.268
Abrasion loss (%) — — — 15.2 24.5 29.5
Durability (%) — 14.3 13.1 5.8 31.1 42.6
Crushing value (%) — — — 14.7 24.4 29.2
Finess modulus (%) 2.96 4.06 3.23 6.79 6.92 6.94
Amount of adhered
mortar (%) - — - — 3.7 59.0
Maximum size (mm) 5 5 5 25 25 25
FAFS84E 2 B (81)
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Table TII. Mix proportions of the concretes made with the recycled and natural aggregates.
Slump w/C Combination of Unit content (kg/m?) Slump Air
(cm) | (%) | 28eresates c W S G (em) %)
Ns-Ng 322 145 775 1152 2.0 1.0
2 45 Ng-Ca1 (pav) 338 152 742 1068 1.5 1.3
Ordinary Ng-Cgz (bui) 338 152 742 1055 2.0 0.7
concrete Ng-Ng 318 175 817 1014 7.0 1.1
8 55 Ns-Cg1 (pav) 334 184 801 936 7.0 1.3
Ng-Cgz (bui) 328 180 806 934 9.0 0.9
Ng-Ng 278 125 755 1149 2.5 2.5
2 45 Ng-Cg1 (pav) 297 134 740 1061 1.5 2.5
Cs1-Ca1 (pav) 345 155 652 1007 2.5 2.7
Ng-Cg2 (bui) 291 131 745 1055 1.5 3.5
AR concrete Ns-Ng 282 155 812 1009 7.0 4.2
3 55 Ng-Cg1 (pav) 302 164 794 926 7.0 4.9
Csi-Ca1 (pav) 334 184 707 889 6.5 3.5
Ng-Cg2 (bui) 296 163 799 922 7.0 4.4
MoO@EBe Y57 =€) F—DETEHET H1D T ADRE, BEERBRE X0 B.S. EREOER
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