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Mechanical Chamcterisl_ics of Surface Treated Recycled
Coarse Aggregates and Concrete Using them

Kyoung-Tae Moon, Eun-Hyo Ko and Sang-Yeol Park
Dept. of Civil Engineering, Jeju National University, Jeju 690-756, Korea
Baelkrok Remicon Co., Ltd

This experimental study was performed to investigate the mechanical characteristics of surface treated
coarse aggregates and concrete using them, And, the applicability was confirmed and increasing effect in
compressive strength was evaluated. Here, Surface treating is to remove the mortar paste bonded on the
surface of recycled coarse aggregates and the grade of surface treatment which is the principal test variable
is the number of drum rotation in Los-Angeles abrasion test. Test result showed the increase of about 30%
in compressive strength was developed when recycled coarse aggregates treated with 300 rotations were
used in the concrete. However, there was no increase in the concrete using recycled coarse aggregate
treated with more than 300 rotations. Considering the limit of increase in compressive strength and the cost
effectiveness in surface treating, the grade of surface treating with 300 rotations was the optimized one. The
characteristics of recycled coarse aggregate, density, absorption, and unit weigh, was linearly imprdved with
the increase of the grade of surface treatment. Loss in weigh in abrasion test showed high rate in increase
in the range of 100 rotations and low rate in the range of more than 100 rotations. The slump in the

concrete with recycled coarse aggregate linearly increase with the increase of the grade of surface treatment.

Key words : Recycled coarse aggregate, Surface treatment, Abrasion test, Compressive strength, Slump,

Density, Absorption
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Table 1. Test Parameters

Test Type of Number of
Parameter coarse aggregate drum rotation

R-0 0

R-100 Recycled coarse 100

R-300 aggregate 300

R-500 500
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Table 2. Tests of coarse aggregate and concrete

Aggregate Class of test Test No.
and concrete
(D Specific gravity and | ¢ 5503
c absorption
°a“‘et @ Unit weight KS F 2505
4BBICEAIC 3y Soil volume percentage | KS F 2527
@) Abrasion KS F 2508
@ Slump
Concrete |2 Air content KS F 4009
@ Compressive strength
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Table 3. Properties of used cement

Setting time Compressive

Density | Fineness (min) Stability Strength(MPa)

(9/em®) | (en’/g) | Initial | Final | (%) | 3 28

setting | setting day day day

3.15 | 3,400 } 213 | 270 | 0.15 [31.1/50.2{67.5
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Table 4. Properties of aggregates
.~ | Surface
. fi . -
Type of aggregate Fineness szilitl; dne.d A]ziS:r:
P BBICEA® | hodulus | B0 gravity po
(g/em”) (g/cm®) (%)
Fine
aggregate | 2.02 2.55 2.58 ! 1.86
Fine (S1)
aggre- | Crushed
gate | finc | 531 | 258 | 260 | 2.12
aggregate
(82)
Crushed
coarse 6.31 2.58 2.60 | 2.26
Coarse aggregate
aggre-
gate Recycled
coarse 7.03 2.28 234 | 452
aggregate

Table 5. Properties of standard AE water- reducing
admixture ATA-100

ingredient ¥p (agtrzot%) (at 20C)
Degenerated
lignin | Liquid| Do | 122 7
sulphonic acid

Table 6. Details of concrete mixture design

. 1:||-Al-g

o

fob

FPom 289 BEE FAHBNGIT 74 AEA
vlsl AAe Table 634 2T

W Add £8 F& A 2= 2 &7
o gt A¥An= Table 73 2l BHEF A
=7t 259, F5-&0] 226013
#3 F& IAE FTuAe] Axd o)
AEE 228~243g/cm®) WHAE e, F
o mHEAze] Axel Wt 4.52~285%°]

ol EAIE7) Ede 3003 E
o

= = (o i =)
S7VE, &TE

3
A EAe da 1
a

Z et
o7 HEE= % 4%2]

Table 7. Test results of specific density and absorption

Mixture Design 25-24-120 of aggregates
. W/C! Sfa [AD/C| Mixture in weight(kg/m*) ; Surface
Specimen || (%) [c[w[G[si|s2]| AD Typ§ of | Gmax Sdiicsllif drigd Absorption
RC-0 | 57 | 49 | 0.05 |325|185/823]508338[1.625 ~ Specimen | (m) | ., ) de/n&gy (%)
RC-100 | 57 | 49 | 0.05 [325[185]830|508(|338]1.625 = 5 % (92 ’;’; ) v
RC-300 | 57 | 49 | 0.05 [325!185(844|508(338{1.625 = 1'00 55 2'3 1 2' ) 4'20
RC-500 | 57 | 49 | 0.05 [325,185(847|508!338|1.625 R'3 00 1 25 37 ) 3'76
CC-0 | 57 | 49 | 0.05 [325[185|884|508|338(1.625 - - : :
¢ 7 88 6 R-500 | 25 243 2.47 2.85
C-0 25 2.59 2.60 2.26
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Table 8. Unit weight and solid volume percentage
of aggregates

Type of . . Solid volume

specimen Unit weight (kg/L) percentage (%)
R-0 1.26 55.30
R-100 1.34 56.10
R-300 1.41 57.23
R-500 1.49 58.89
C-0 1.51 61.20
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Fig. 1. Density of aggregate with different grade
of surface treatment.
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Fig. 3. Unit weight of aggregate with different
grade of surface treatment.

Table 9. Test results of abrasion resistance

No. of drum |Percentage of material worn away (%)
rotation  |[Recycled aggregate| Crushed aggregate

0 0.00 0.00

100 20.37 15.17

300 29.90 22.30

500 42.30 31.20
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Fig. 4. Reduction in weight in abrasion test.
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Table 10. Test results of slump and air content in

conciete
Type of specimen | Slump(mm) | Air Content(%)
RC-0 100 5.0
RC-100 105 4.8
RC-300 115 4.9
RC-500 146 4.8
CC-0 120 4.6

150 F .

50 F .

i ® Crushed coarse aggregate ]

—©—Recycled coarse aggregate

0 : 1 1 1 1 1 ]
0 100 200 3006 400 500

No. of drum rotation

Fig. 5. Slump in concrete with different aggregate.

Air Content (%)
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Hg, 6. Air contert In corcrete with different agerepate.
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Table 11. Test results of compressive
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strength in concrete

Type of Compressive strength at 28days (MPa)
specimen Ist | 2nd | 3rd | 4th | 5th | 6th | 7th | 8th | 9th [ 10th | 11th | 12th | 13th | Average
RC-0 759 | 248 | 259 | 258 | 26.1 | 24.9 [ 25.5 | 25.6 | 26.0 | 254 | 25.5 | 26.0 | 25.1 25.6
RC-100 | 283 [ 295 | 30.1 | 286 | 29.9 | 31.2 | 304 | 28.5 | 29.5 | 294 | 28.8 | 304 31.5 29.7
RC-300 | 326|335 309|335 |31.5]326 334 (327|338 |335)|340 | 338 324 32.9
RC-500 312 | 332 [ 316|328 1339 | 31.5]33.5 328 312 322318304329 322
CC-0 328 1 335 | 339|345 (332|345 |33.8329|33.7 343 33.1 | 336|339 33.7
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Fig. 9. Compressive strength with different absorption
according to the grade of surface treatment.
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