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The Mechanical Properties of Lightweight Concrete Using the Lightweight
Aggregate Made with Recycled-plastic and high carbon fly ash

T g el g s ="
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ABSTRACT

Synthetic lightweight aggregates are manufactured with recycled plastic and fly ash with 12 percent
carbon. Nominal maximum-size aggregates of 95mm were produced with fly ash contents of 0 percent,
35 percent, and 80 percent by total mass of the aggregate. An expanded clay lightweight aggregate and a
normal-weight aggregate were used as comparison. Mechanical properties of the concrete determined
included density, compressive strength, elastic modulus, and splitting tensile strength. Compressive and
tensile strengths were lower for the synthetic aggregates; however, comparable fracture properties were
obtained. Relatively low compressive modulus of elasticity was found for concretes with the synthetic
lightweight aggregate, although high ductility was also obtained. As fly ash content of the synthetic
lightweight aggregate increased, all properties of the concrete were improved.
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BE EEA= AWES ASTM CR9 24& W&l 298 209 AQL 24 2242 AHEsiged,
fly ashe Zdz7e 1299 v|d4ie4s7t 379 high-carbon fly ashE AHESFESE v15(Bulk Specific Gravity,
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AR 95mme} At Bdel BEFH FA(olsl, NCAR E7))¢), WAHE ZFEA(olsl, BCLWAR 7))
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Proverties I nca ECL o/100 35/65 80/20 M

cement(kg/m') | 428 415 418 428 402 617

Proverty) 0 NCA ECLwa SLAC SLAC SLA( water(ke/m) | 208 221 227 219 195 300
0/100) 35/65) 80/20) coarse

786 441 275 318 515 -

Aggregate

BSG | 247 266 15 091 109 160 _aggregate
fine aggregate| 901 875 873 893 856 130
AC%)| 11 14 109 03 12 193 density(kg/m) | 2323 1953 1792 1858 1969 2217
w/c 049 053 054 051 049 049

slumplmm) | 76 64 8 76 64 -°

22 Aduy
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ZEe] A% ulsd Roz vehgrh SLAW/I0)E AFE aETo] ACIA AAshs AFEITES] LT
7129 1850kg/mP Rk e ghe mom BCLWA, SLAGSE5) 2 SLAQYD)S 718 Agste 3 e
o} AHEE Hd AFAE FHAT FZAZ gREUE, 23EY YEE oi$ B2 HAon] P2g A% 23
HEZMe 27 UEE UEY Aoz g

32 A5 54

29 18 7 oy W5d o 2aE $E0 S99 2 9O ¥9¥EE Jein ok agel 2Re) SLA

0048 = & StewEy =23 641
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Property Mixtures
NCA ECLWA 0/100 35/65 80/20 M
f.'(MPa) 35541.0 425404 14.2+05 16.70.6 20.120.2 38.3+0.6
E(GPa) 21.8+0.1 22102 12.6+0.8 13.00.3 14405 26.3:0.0
mw%f () 0.033 0.039 0.044 0.040 0.037 0.041
E.(GPa) 143 150 37 39 48 -

v 0.20+0.01 0.20+0.01 0.26:0.00  0.24:001 0.24+0.01 0.21+0.01
€uol®) 2624+3 2119£241 2091 65 2801+163 274286 2873149
E10lB) -1734303 -635+110  -1731£120  -2022¢127  -2008+90  -1235+262
Evoll®) -844602 -848+22  -1370%265  -1244:91  -1454+111  -403:382

fun{ MPa) 3403 4400 2.1:0.1 24201 25+0.1 -
Kep(MPa"?) 0.57 0.67 0.56 0.59 0.56 -
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Vi, Vo @ Z2E29 419 volume fraction = 0.7, 0.3
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