Bull. Mar. Environ. Res. Inst. HE UnsAAT=28, 28(1): 39-49, 2004
Cheju Nat. Univ., 28(1): 39-49, 2004

B 23 E WHER R WY wR

b L Bl
AFdda ES@FTXAT ATERAA

oH

Study on the Recycling Policy of Waste Concrete
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Recently. the efficient handling of recycled concrete becomes a problem. as re-development of city centers and
apartments are being activated in Korea.

The effort to utilize the concrete aggregate as supplementary base course of road. back filling and refilling
materials has been launched since the early 1980s. and the utilization method has been constantly studied and
reviewed to commercialize it in various countries including the United States and European countries.

The concrete waste matters have the attributes that they need a vast area to reclaim. and their biological
degeneration is not conducted with time passage.70~80 thus. the concrete waste matter's potential utilization is
very high.

According to the data studied so far. the CBR value of recycled aggregate was 60.5%. the maximum dry
density was 1.98 g/cit at 11.5% in optimal function ratio. abrasion was 21.8% and absorption rate was 5.65%.
As a result of analyses on the domestic laws and on the quality standards through gathering waste concrete
from construction sites within Jeju Island. the recycled waste concrete aggregate may be judgingly used as the
material for back filling. refilling. road bed filled ground and supplementary base course of road materials.
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Table 1. Source of Waste Concrete

Section Contents Remarks
The waste concretes are pro-
Old duced when building and apart-
constructed |ment house of which construct
infrastructure (and structural life is finished
are rebuilt.
They are produced when the
structures of which life finished
are disjointed
Walkway |They are produced when the
block, damaged blocks are changed and
Telephone pole|the wire is buried in earth.
They are produced when the
road is resurfaced
They are produced when concrete
pipe(hume pipe. VR pipe), block,
brick etc. are produced wrong

Old civil
infrastructure

Defective road

Defective
product
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Fig. 1. Manufacture and supply system of waste concrete recycled aggregate.
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Table 2. Recycling Usage of Waste Concrete

Shape Use Application method
Lay stone The beam and column which are cut down
Members. are reused as a reef, and thin part of those
on bottom .
Lumps . which are processed are reused as a lay
of reef
stone.
pnimary crushed concrete which was
Primary The bOt:.()m secondary crushed about 30~30mm are
crushed ggr)iﬁsl?zr used as a compaction materials. of minor
state road material, additive. subbase course material
and are used mixture of bed soil.
Coarse aggregate which are crushed from
Coarse | Aggregate of [waste concrete are used as a aggregate for
aggregate [ concrete |asphalt concrete or as a coarse aggregate
for concrete product{5mm above)
. Fine aggregate which are crushed from
aggFrlengae fOArgiig;:e waste concrete are used for concrete or
second product cement
Ground | Ground |Ground Granulated are used as mixtures
Granulated | improvement |in deep-ground.
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Table 3. Engineering Feature Test Result of Waste
Concrete Recycled Aggregate

test item MEK%??M recycled aggregate
density of coarse 9513 29% g/
aggregate
water absorption 2503 060 %
stability 2507 45 %
abrasion rate 2508 218 %
unit weight 2506 1230 g/cit
compaction D
maximum dry density 2312 1.9 g/t
optimum water contest 1.5 %
indoor CBR 2320 60.5 %
sieve analysis 2509 cu=2341 cg=134
specific gravity 2308 269
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GRADTION CURVE OF SIEVE ANALYSIS
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Fig. 2. Sieve Curve of Recycled Aggregate.
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Table 4. Sieve Test Result of Waste Concrete Aggregate

dvis sieve size (mm)
WSO e T 751 19 [ 475 [ 20 04250075
passing
rate 100 | 100 | 80.8 | 431 | 283 | 08| 27
specification
100~ {100~ (100~ | 70~ | 5~ |30~ [ 10~
S(tg[}‘gd-azr)d | 8|50l 20] 51 2

Table 5. Engineering Feature Test Result of Crushed

AGEZAe IHPL 45%2 AEAMY AF 0% Stone
B 155%7F deez HgAe] 2 AL BYF . test method| .
test item unit | result
3 jen FEFE2 5.65% F2IA dEE 223 (KS F)
g/cm o2 et #200sieve passing rate 211 % | 47
A3 compaction - | Db
‘W ‘_:}J 19 i maximum dry density 2312 g/l | 2.127
o AAEE 3= Fig 30 Jehiglch Doz 4 optimum water contest % | 48
F2 AAEHeY HdAzdes 198g/aio)ln H abrasion rate(G class) 2508 % | 226
AY/SFRL 115%2 Vet density of coarse aggregate 2503 g/ci | 2.664
water absorption % | 195
. s = water content 2306 % | 20
HMZxHe| 38 EY liquid limit(LL) 03 % | NP
plastic limit(PL) % | NP
gAFE S9u FZiA AG7PelA 44ka sieve analysis 202 % | -
A4 @ NgARE A AFEY =287 indoor CBR 20 | % |50
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Fig. 3. Compaction Test Curve and CBR.
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Fig. 4. Sieve of Crushed Stone Aggregate.
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Table 6. Test Comparison of Recycled Aggregate and

Crushed
st recycled |crushed stone
test item method aggregate | aggregate
test result | test result
liquid limit(LL) | KSF 2303 NP
plasticity index | KSF 2304 NP
abrasion loss KSF 2508| 21.8% 226%
modified CBR | KSF 2320| 605% 52%
maximum
dry density 1.98(g/cnl) | 2.127(g/ )
Q0mpAC™ | (/)
tion - KSF 2312
test optimum
water 11.5% 48%
content( %)

water absorption | KSF 2503| 5.65% 1.9%5%

density of coarse | yap ocusl 9930ty | 2664(g/crd)

aggregate
. unit weight | KSF 2505| 1.23(g/crf)
specific gravity | KSF 2308 2.74
¥ 20051::; Passing | wop oc1)| 279 7%
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Table 7. Indoor Test Result of Recycled Aggregate
Supplementary Base Course Material

test item test result| standard
LL(%) NP -
plasticity NP below 6
abrasion rate(%) 21.8 below 50
modified CBR(%) 60.5 | above 30
maximum dry density 198 _
compaction (g/cr) -
test optimum water content 15 _
(%) ’
GRADTION CURVE OF SIEVE ANALYSIS
"o a ~Mx
2 ~h —e— recycled aggregole
g : RS - aushed stone oogregale
S w ARENR ¢
g = \S ~
8 0 “ ~
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| —o— Max 100 100 100 bl 58 0 10
—— 2R 100 100 88 431 283 108 27
et EE L | 100 % 75 34 20 8 3
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Fig. 11. Sieve Comparison between Recycled Aggregate
and Crushed Stone.
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Table 8 Penetration Test Result of Recycled Aggregate
Back Filling Material

grain size analysis test result standard

100mm passing rate - 100
#4 passing rate 22 20~100
#200 passing rate 15 0~15
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Table 9. Indoor Test Result of Recycled Aggregate Back

Filling Material
division test result | standard
LL(%) N.P
plasticity index NP below 10
maximum dry density(g/ci) 1.98
optimum moisture content( %) 115
modified CBR(%) 60.5 above 10
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