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ABSTRACT

In construcion field, million tons of demolished concrete are produced in korea. It is urgently needed that they are
used as recycled materials in order to prevent environment pollution and gain economic profits. However, existing
recycling methods of demolished concrete have their limits for wide application. They have been only focused on the
burying and banking. Therefore, in this paper, physical and mechanical properties of planting concrete using
construction wastes for aggregates are described in order to investigate the validities of demolished concrete as
recycled aggregates. The Properties of strength and durability are tested. According to the experimental results,
compressive strength and freeze-thaw resistance of planting concrete using recycled aggregates shows worse
performance than those using crushed stone concrete. But, it shows positive performance on the absorption ratio and
thermal conductivity. Especially, considering the side of recycling of concrete wastes, it is recommended that recycled
aggregates made with construction wastes is applied to planting concrete.
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Table 1 Design of experiment
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Factors and levels of experiment Experiment items
W/C(%) 1 25
Cement 1 BSC
- Crushed stone + Voids volume
- Demolished concrete A - Unit weight
- Demolished concrete B * Absorption o
Aggregates 6 - Cement brick - Thermal conductivity
- Burned brick - Compressive strength
. Mixed waste - Freeze-thaw resistance
- Length change
P/G(%) 3 20, 30, 40 - pH
AE/C(%) 1 Recommended dosage”
S.P/C(%) 1 Recommended dosage?
1) Attaining 5 % of air content in cement paste mixture
2) Flow of paste is designed at 210+20 mm
Table 2 Mixing design
Voids Water Volume We1ght
VZ/ ¢ Aggregates PO/ G A}E/ C S'E /C volume* contents (£/m’) (kg/m' )
(%) (%) (%) (%) (%) (kg/m’
6 g/m") c G I G
20 0.60 31 50 65 575 197 1,495
Crushed 30 055 % 74 97 569 294 | 1479
40 0.50 23 9% 125 550 379 1,430
Demolished 20 0.40 30 50 66 584 200 1,285
concrete 30 0.37 27 73 96 561 291 1,234
A 40 034 23 % 1% 550 379 | 1210
Demolished 20 0.35 25 54 71 625 215 1,344
concrete 30 0.32 22 78 102 600 309 1,290
B 40 0.30 19 100 132 578 400 1,243
25 0.0028
20 0.20 27 52 69 609 209 1,248
Cement brick 30 0.18 24 76 100 584 303 1,197
40 0.15 21 97 128 565 388 1,158
20 0.16 28 52 63 600 206 1,200
Bg‘ﬁfgﬁd 30 0.14 25 7 98 577 297 1,154
| 40 0.12 21 97 128 565 388 1,130
. 20 0.25 30 50 66 584 200 1,209
Mixed 30 0.23 28 72 % 553 088 | 1,145
waste
40 0.20 24 M 124 542 376 1,122
Note : * Measured after casting specimens
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Table 3 Physical properties of cement

Specific Bla%ne Soundness Setting time(min.) Comp réaksgsgfmsgrength
1 0,
gravity (cm7/g) 6 Tni. Fin. 3d. 7d. 28d.
3.03 4,091 0.01 300 460 170 270 420
Table 4 Physical properties of aggregates
Specific Void volume Absorption Unit weight Compressive strength*
Aggregales gravity (%) (%) (kg/m3% (kgf/cm®)
Crushed stone 2.60 38.6 1.15 1,596 -
Demolished 220 374 5.09 1,375 350
concrete A
Demolished 215 386 58 1318 210
concrete B
Cement brick 2.05 376 7.42 1,277 130
Burned brick 2.00 36.2 15.65 1,275 160
Mixed waste 2.07 376 6.43 1,291 -
Note : * Measured before crushing existing specimens
Table 5 Physical properties of chemical admixtures
Main Specific gravity
Agents composition Shape Color (20C)
AE agent Sodium lauryl sulfate Liquid White 1.04
Super plasticizer Polycarbonic acid Liquid Dark brown 1.05
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Table 6 Appreciation results of planting concrete
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Fig. 6 Cross section of roof planting method with
planting concrete blocks (existing building)
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Aggregates Crushed | Demolished concrete | Demolished concrete | Cement | Burned Mixed
Experiment items stone A B brick brick xed waste
Voids volume O O A ] O £l

Unit weight ] o) ) @) @® @)
Absorption O ) ) O ® 0]
Thermal conductivity O o] 0 o) o} 0
Compressive strength 0 A A x X X
Freeze-thaw resistance U] A A x x A
Length change O A i x O A
pH ] X x A O A

@ : Excellent O : Good [J ¢ Fair A 1 Poor x  Very poor
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Fig. 7 Cross section of roof planting method with
planting concrete blocks (new building)
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