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Table 1. Physical properties of the natural and recycled aggregates used in the pres



Property Unit  Natural Sand Natural Gravel FRCA CRCA Test Standard

Specific Density g/cms3 /5y Y/SA Y/YA Y/ ASTM C127-C128

Bulk Density kg/m3 V5O YOA+ VY. veo.  ASTM C29/C29M

Water Absorption % \/Y VA /A /0 ASTM C127-C128
Fine'Particles Content % V/0 /0 oY VA ASTM C117
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Table 2. Physical and chemical properties of Type Il cement

Chemical Parameters unit  Material Percentage (%) Test Standard
CaO % 1y ASTM C114

Sioz % ARVA ASTM C114

Al20;3 % £/ ASTM C114

Fes03 % Y/4 ASTM C114

MgO % VY ASTM C114

SO3 % Y ASTM C114
NaO.+K,0 % /4 ASTM C114
Loss on ignition (LO) % /e ASTM C114
Specific gravity g/lcm3 Y/ ASTM C188
Blaine fineness m3/kg Yde ASTM C204
Average particle size pum Y1 ASTM C1070
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.Table 3. Physical and chemical properties of the polymerused in‘this study

Parameters Characteristics Test Standard
Physical State ) b ASTM D2196
Chloride lon - ASTM D512

Specific Gravity (gr/cm3) Ve E [0 ASTM D1475
Color 6 s Sns ASTM D2244
pH e ASTM D1293
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Table 4. Mix designs used in the jpresent study

Chg;)éirr;%e Cement (kg/m®) (\Ii\glj;[ﬁg) wic (%%%I) Sand (kg/m®) Polymer (%) RCA (%)
CcC YO WO /0 \8%2 YYFY - _
FRCA AL WO /0 \8%2 (r-Vavery) * R VYO, YO, Ov, Yoo
CRCA Yo ) /0 (+-fy50) * 1YFY — YY/0, YO, O+, Vor
F-CRCA YO WO /0 1510 VIVY/¥ - VY0
PL (rYy-rean) * VO /0 \2% Aad YO, 0,0\, Y, F, A -
PI-FRCA \arZ WO /0 fvs Y ¥ VY0
PI-CRCA vYs WO /0 fV§ Y ¥ \Y/0
PI-F-CRCA vYs WO /0 fV§ Y ¥ VY/0
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Figure 3. Experimental testing procedure
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Figure 4. Effect of the water-to-cement ratio on the compressive strength of concrete
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Figure 6. Comparison of the effects of recycled coarse and fine/aggregates on the compressive strength of concrete
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Figure 7. Compressive strength of concrete containing a combined propartion of recycled coarse and fine aggregates
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Figure 8. Effect of polymer on the compressive strengthof concrete
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Figure 9. Effect of polymer on concrete containing 12.5% recycled aggregate
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