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Study on the Recycling Policy of Waste

Concrete

Gun-Hak Kim

Department of Construction and Environmental Engineering
Graduate School of Industry

Cheju National University

Supervised by Professor Jung-Man Nam

ABSTRACT

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. 70780 thus, the concrete waste matter's potential utilization is

very high.

According to the data studied so far, the CBR wvalue of recycled
aggregate was 60.5%, the maximum dry density was 1.98g/cn at 11.5% in
optimal function ratio, abrasion was 21.8% and absorption rate was 5.65%

as a result of experiments.

1) As a result of analyses on the domestic laws and regulations on the
recycled aggregate in the industry of jeju 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.

2) To expand the diffusion of recycled aggregate, it is important to
secure homogeneity in quality, and we need to make an effort to produce
high quality of recycled aggregate.

3) To raise the recycling rate of recycled aggregate, I think specifying
the use of recycled aggregate in a certain ratio of natural aggregate should
be compulsory on the specifications in the design stage by establishing the

recycled aggregate usage and criteria.

_Vi_



As with the study result as above, the recycled aggregate is currently
used for refilling and back filling materials, due to the lack of reliability on
the recycled aggregate, although it meets the criteria of domestic
specifications. In view of the excellence of the recycled aggregate, the
construction achievement of it as the material for supplementary base
course really lacks. Although there are many questions regarding if the
recycled aggregate will maintain excellent engineering attributes when it is
used as the material for supplementary base course, related institutions
should make a great effort to provide reliability on the recycled aggregate

through various tests to promote the use of recycled aggregate.

- vii -
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Table 2-2 Yearly Quantity of Construction Wastes
(F9: E/9)

A4 97 2
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7l EAL ZAYE o}~ 7] e}
‘96 23,977 3,954 14,981 3,398 1,244
‘97 42,320 6,990 25,469 7,489 2,372
‘98 42,445 4,881 28,165 7,867 1,532
‘99 56,712 4,727 39,819 9,317 2,849
‘00 71,063 5,579 49,352 11,388 4744
‘01 98,660 8,210 66,051 13,700 10,699
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Table 3-1 Waste Concrete Recycling-related Laws and Ordinances
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Table 3-2 Construction Wastes Recycling-related System
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Figure 3-1 Recycling Ratio by Recycled Aggregate’s Road Usage
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Table 3-3 Quality Standards of Substructure of Road Use

N ) B =g HA7E Al
AEa A %] 4= (mm) 300mm ©] &} -
= A %4 CBRZH (%) 2.5% o] KS F 2320
S = A Z o 2] 5=(mm) 300mme] 3} -
F A =+ (mm) 100mm ©] &} -
A=Ak A 10 o] 3} KS F 2303
o %4 CBRZH%) 10%°] % KS F 2320
X 7o
o 2 * (mm) 150mm ©] &} -
S5 = A AAA G 20 o] s} KS F 2303
42 CBRZH(%) 5% o)A KS F 2320
é(l)?zjl;g]n—;l | 100mm - ©] 3} -
A A = H]F)'an (%) 39 0] &} KS F 2302
=] i A I I (0]
oo 20% 0] %3 KS F 2310
o} i 7k 50% ©] &} KS F 2508
AA A 6 o3t KS F 2303
Bz = N 4] 317 25% ©] &} KS F 2303
A CBRFE(%) 30% o] A KS F 2320
el (%) 25% ©] % KS F 2340
m} 5 72 (%) 40% ©]3s} KS F 2508
A= A A G 4 o]a} KS F 2303
ZAR7= %A CBR#H(%) 80% o] 4 KS F 2320
| O+ A (%) 20% o] KS F 2507
7] =
Alule mh 2 7F 2R (%) 40% ©]3a} KS F 2508
. X;_;_ﬂ A A 9 o 6}_ KS F 2303
T = FHCBREH(%) 25% o]} KS F 2507
1= A E T 2H(%) 1% o] 3} KS F 2512
2 ) %] 4= (mm) 50mm ©] s} -
Ab 5L A A 10 o]s} KS F 2302
2 ] %2 CBR#H(%) 10% o] KS F 2320
& A ZH ) X1 4= (mm) 100mm ©] &} -
SH- 2 A 20% o] 3} KS F 2302
%A CBRZH (%) 5% o] KS F 2320
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Table 3-4 Penetration Standards for Substructure of Road of Recycled

Aggregate
T I T F 9N 7 & (%)
T [100] 80 | 50 40 25 19 50 30 | 20 | 45 | B
mmmm|imm| mm |[mm| mm [ mm |mm | mm | g | un
95~
o1 |B-1| - | - |100 - 160790 | 30765 (20050| - [10730/2710
H - 100
8 80
° B-2| - - - 100 o5 60790 | 30765 (20750 - |10730(2710
AHE
Qg 95~
1 g - - | 100 - |507100] 20060 | - - - 0715
7] = 100
B-1
70710
S_]f’ - 100 | - - 5079030765 | - (2055|5725 |2710
Bz 0
715 SB 80710 _ - - - -
| - - | 100 g - 19571001 30770 | - 207555725 12710
Z A} ) ) U N i IE - - - 15
wo = 100 o] &}
5 25
= A (100 - - - - - 1257100 - - - _
ol 3
= A [100| - - - - - - - - - -
A} - 0~
S| - | - 100 - - - 1257100 - - -
T 10
= A 5} 10~
a 100 - - - - - - - - -
T 30
Table 3-5 Compaction Standards
SRR e | Asgs | 1 W
5% o1 | AR ~ A ofalel S
‘_I‘:,] SiKel =
A EA KS F 2312 %4 Ha 20cm ofst AE 77 °Fm
e A
95% o 47 CBR A AR sk
S A5B 20cm °l3} | _ =m0 Al o
KSF 2312 44| 5 o3 %Qgi °l tf*
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Table 3-6 Chart of Recycling of Construction Waste Materials
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Figure 3-2 Kinds of Construction Wastes
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Figure 3-4 Flow Diagram for Production Process of the Recycled Roadbed
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Table 4-1 Engineering Feature Test Result of Waste Concrete
Recycled Aggregate

Al A5 Al g (KSF) A A = A
FeEAEE 2503 2.233 g/cn
FTE 2503 5.65 %
SR Ee! 2507 45 %
vl & 2508 21.8 %
L s 2505 1.230 g/cn
o4 D
AR =2 = 2312 1.98 g/c
A 115 %
AU CBR 2320 60.5 %
N7V & 2509 cu=2341 cg=1.34
H| < 2308 2.69

Table 4-2 Sieve Test Result of Waste Concrete Aggregate

A A 7] (mm)
T W
53 37.5 19 4.75 2.0 0.425 | 0.075
TE 100 100 30.8 43.1 28.3 10.8 2.7
AlREA 7)1
(SB-2) 100~100|100~80{100~55| 70~30 | 55~20 | 30~5 10~2
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Table 4-4 Test Comparison of Recycled Aggregate

and Crushed

A A= A A=A
A E = Al HH
Al A 3 A&l A3
N Sk A| KSF 2303 NP
A G KSF 2304 NP
ul 5 7k KSF 2508 21.8% 22.6%
A CBR KSF 2320 60.5% 52%
AAzd=
1.98(g/cm) 2.127(g/cm)
o3 (g/cm)
A KSF 2312
S HAAESH(%) 11.5% 4.8%
TTE KSF. 2503 5.65% 1.95%
Foa W KSF 2503 2.23(g/cm) 2.664(g/cr)
G S KSF 2505 1.23(g/cm)
H  F KSF 2308 2.74
# 2004 3& KSF 2511 2.7% 4.7%
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Figure 5-1 Sieve Comparison between Recycled Aggregate and
Crushed Stone

Table 5-1 Indoor Test Result of Recycled Aggregate Supplementary
Base Course Material

A S5 Alg A v} 715
N XA (%) NP -
2AA G NP 6ol 3}
w} R E(%) 21.8 500] 5}
=4 CBR(%) 60.5 300] 4
HAAxzd = _
=8 (g/cir) 1.98
Sk e _
N 11.5
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Table 5-2 Penetration Test Result of Recycled Aggregate Back Filling

Material
UEAE Al A 2t 7]
100mm & 3& - 100
#4 & 42.2 20~100
#200 S5 1.5 0~15

Table 5-3 Indoor Test Result of Recycled Aggregate Back Filling Material

5 Al A 7} 7|
N3 kA (%) N.P
A A N.P 100] s}
HoAZY = (g/cr) 1.98
H 2 3 0](%) 11.5
S CBR(%) 60.5 100] 4+
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