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ABSTRACT Most studies on mechanical properties of concrete with recycled aggregate was focused on the concrete with
compressive strength of less than 40 MPa. Therefore, this paper concerns the compressive strength and mechanical properties of
concrete with compressive strength of greater than 40 MPa containing recycled coarse aggregate (RCA). The experimental parameters
were compressive strength level and replacement ratio of RCA. Compressive strength level was 45 and 60 MPa, and replacement
ratio of RCA was 30, 50, 70 and 100%. The results of the test were discussed: compressive strength, elastic modulus, split tensile
strength and modulus of rupture. Test results of elastic modulus were compared to the design code predictions. The design code
predictions for elastic modulus overestimated the experimental results. However, the design code predictions for modulus of rupture

were generally in agreement with the measured values.
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Table 1 Properties of aggregate

Properties
Aggregate Density abxilt;iron
g/em? %
Natural coarse aggregate 2.69 1.2
Recycled coarse aggregate 2.32 5.4
Natural fine aggregate 2.59 1.43
WP SRR 2aEY AR 549S vetatust o
e,

ARMEL RELEACANES AHgaioih HAFE
wAe AR RA HYA4 25 mm, #4247 5 mm
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Table 2 Mix proportions

f Unit content (kg/m?)
Mixtures (Mga) w/e Sla Water | Cement Fine Coarse aggregate S.P.
agg. Natural | Recycled | Replacement (%) (%)
F45R0 961 0 0
F45R30 673 249 30
F45R50 45 043 | 047 | 174 405 835 481 414 50
F45R70 288 580 70 L0
F45R100 0 829 100
F60R0 995 0 0 (weight by
F60R30 697 257 30 cement)
F60R50 60 032 | 042 | 16l 503 721 498 423 50
F60R70 299 592 70
F60R100 0 846 100

(a) RCA = 0% (b) RCA = 30%

(c) RCA = 70%

(d) RCA = 100%

Fig. 2 Cross-section of specimen with various contents of
recycled coarse aggregate
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Compressive Strength (MPa)

T

—o—F45 Series
10 ¢ ~0-F60 Series
0 s
0 10 20 30 40 50 60 70 80 90 100
Recycled Coarse Aggregate Content (%)
Fig. 3 Comparison of compressive strength
Table 3 Test results
Compressive | Elastic Spl.it Modulus of
Mixtures strength | modulus sttjgriglfh rupture
(MPa) (MPa) (MPa) (MPa)
F45R0 50.8 34,162 3.88 4.58
F45R30 48.4 32,104 3.80 4.48
F45R50 45.8 30,855 3.64 4.14
F45R70 44.2 29,963 3.35 4.17
F45R100 414 25,738 3.10 3.88
F60RO 58.3 35,998 4.39 5.84
F60R30 57.1 34,440 4.27 5.30
F60RS50 56.2 33,365 4.04 5.03
F60R70 55.0 33,041 3.82 4.90
F60R100 53.4 31,472 3.59 4.76
Higre] S dEme 370 Al A d ] Fagks veE
Udch AEAEAELS 27 100 mme]al 017 200 mm
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Fig. 5 Compressive stress-strain curve (F45 series)
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