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The study on the recycling concrete from demolition waste to produce useful
aggregate for new concrete can be contributed to the solution of two problems. The
first, there is the shortage of aggregate from river : the enforcement of environ-
mental laws and a standpoint of maintenance and control of river led almost to
closing aggregate plants at river side, secondary, there is a waste disposal problem:
recent reports indicate that waste concrete in our country reach the substantial figue
of five million cubic meter a vear.

In this study, the physical properties of aggregates produced by crushing waste
concrete, are exmined. And mix proportions, workability of fresh state and
mechanical properties of hardened state of the concrete containing the crushed waste
concrete in the place of conventional coarse aggregate, are investigated.

Through the experiments, it is concluded that recycling concrete for use as
aggregate in new concrete is feasible and may become routine.
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Table 1 Mechanical properties of aggregate

Max. size Specific Water‘ Fineness BUI_k
. Absorption modulus density
(mm) gravity (%) (FM) | (kg/m?)
Coarse aggregate 15 2.70 1.14 6.55 1560
Fine aggregate — 2.59 1.57 2.73 1680
Table ]I Mix proportions of original concrete
. Water | 3
i Max. size ine ageg. | Water | Cement | Aggregate (kg/m®)
Kind Slump | Air |Cement | .0
of of agg. ratio w c .
wiC sia Fine | Coarse
mix. {mm) (cm) | (%) (%) (%) |(kg/m®)| (kg/m®) | ¢ G
Type 1 7 4 4 4 186 250 1088 820
Type 1I 15 10 1.5 53 40 186 350 1114 713
Type 1 42 38 190 450 1092 642
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Table 1II Physical properties of aggregate
produced from original concrete
Type 1|Type II{Type II

Max. size 25 25 25
Specific gravity 2.43 | 2.43 | 2.43
Water Absorption (%) 7.02 | 6.93 | 6.76
Fineness modulus 6.95 | 6.96 | 7.02
Bulk density (kg/m?) 1310 | 1310 | 1310
Percentage of solid volume (%) | 53.7 | 53.7 | 53.7
Crushing |40t crushed value (%)| 24.6 | 23.1 | 23.0
strength |10% fineness value (fon)] 11.3 | 13.0 | 13.3
Soundness (%) 71.4 | 76.9 | 76.1
ey [ | s |1
Mortar content (%) 35.5 | 36.7 | 38.4

Table IV Strengthes of original concrete

Ages Type 1| Type II| Type Il
Compresive 28 days 196 327 407
strength
(kg/cm?) at crushed | 239 414 506
Tensile 28 days 23.7 35.8 40.5
strength
(kg/cm?) | at crushed | 30.4 | 38.7 | 46.9
Dynamic | 58days | 3.41 | 4.01 | 4.23
modulus of
lasticit
(flggklgc/lcé;z) at crushed | 3.57 | 4.04 4.38

original concrete
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Fig. 1 Particlesize distribution of aggregate
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Fig. 4 Mortar contents in the aggregate
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Table V Mix proportions of recycling concrcte and control concrete
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Kind Max. size Water | Fine agg. | water | Cement | Aggregate (kg/m®) ‘
Slump | Air |cement | ¢l Admixture
of agg. i w C
of g8 r;/t/g) sfa Fine Coarse |Pozz No.8
. 3 IMP. A
mix. (mm) | (cm) | (%) (%) (%) (kg (kg/m®)} s G (%)
A 6 2 42 155 250 789 1023
Recycling
B 25 7.5 4 45 39 156 350 700 1027 CXx0.25
concrete
C 36 317 161 450 629 1004
A 6 2 44 160 258 807 1071
Control [
B 15 7.5 5 45 40 150 334 719 1124 CXx0.25
concrete [
C 36 38 160 444 639 1084
Table VI Strength of recycling concrete
Kind| Type |Compresive] Tensile | Modulus of elasticity o Type 1
of of strength | strength (X10° kg/cm?) 500 A Type I R
mix. | aggregate | (kg/em®) | (kg/em®) | static dynamic o Typell
Type 1 238 22.5 | 2.46 3.14 > Lontre //////,/////43 C
Type If 193 23.1 | 2.47 3.16 “‘ /.
A ype g P
Type I 235 25.6 2.53 3.19 B»"OO R
Control 258 28.5 | 3.14 3.91 X
Type 1 330 30.2 | 2.63 3.38 B
Type 11 308 27.9 | 2.67 3.31
B £ 300 I -
Type I 358 35.3 | 2.66 3.62 o
Control 446 39.1 | 3.58 4.36 v ’ A
Type I 388 | 33.6 ] 2.81 3.60 w j?
v
o [ Dwen 425 35.7 | 2.91 3.60 Z 200 .
Type I 470 38.2 | 3.16 3.78 4
- A
Control 569 46.5 | 3.69 4.59 E- .
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Fig. 5 Gains of compressive strength

FrhYy, $LEEBRMOEI Y7 ) - OEZLLE
BRRHohi v, 2B IOEBIZIREBEICODWTH
BIZEBEO I LBV R B,
WRIZENZhOBMERWEIY 2 Y —bZDOWVT,
M4 28 HOEMEHME &« 2> hkibDRE% % Fig. 6 1R
T BWTNDOEMERBIEATHWEEOR I EHE



194 TR - Bt B -FY A-E FBEav2 Y- FBEOBRTIECET 5 BRI

& 6 T

5 Symbol[ Kinds_of agg,

4 ° ype |

X 500 A Type I 1 “—

=] Type 1

< | 1 |Control

B 400 L —

L

2 300+

3

& 200f—

o

€

8 100
161 222 278
Cement-water ratio (ciw)

Fig. 6 Relationships between compressive
strength and cement-water ratio

<50 :
§ o Type | !
2 a Typell
~ 40— g Type I . e
£ e Control }o/
230 o
[
o | a o %
a a"g
& WNf——=
2
" 10
00 200 300 400 500 600

Compressive strength (kg/em?)

Fig. 7 Relationships between tensile strength
and compressive strength

FN
o

< o Type 1
£ a Type I
I o Type I
% 35 ® Control |
=
el
£30 /j
[}
S
(7
..6 ‘
g25l o~
§ |
10 200 300 400 500 600

Compressive strength (kglem?)

Fig.8 Relationships between modulus of elas-
ticity and compressive strength

FEFEH oM, Lrd IOEBROAEIMEAIATHS
BHOBEICL>TER>Tw3, T4hbb, EAVD
KES1.5~1.6 BETHNIT, BHOENCLLBESE
BIBEAELOREVA, AV FRIEDAE S LLIZ

ONTEMOBE X 2MEENKEL LD, BEEH
WISET, X hkKEEOBN ML S SR NEE
BRLAE L, HEBMEAWHEECE, BEEMO
Far sz )— FOBENKSIVIFY, BEOHEIMEE
K&, LaL, BEBMOEaY 7Y — b OBERE
LB FNECEETR L, IOLdIcarrY
— NBEHKAE 2B ONTEHBEOFELK X <
Hbh3HRIE, EkbrolohTniclee—8T3
bDTHb, LichisT, BEBHO LI CHEENZL
BERESRWEMAERELLEL T 2327 0~
AR T 5 OBEEI TR W EM D BHZ B,

Wiz b4y 28 HOFEHE®RE L BI5RBED R % Fig.7ic
Y. DD S EFRE LT RBE O FCEHO’E
BRI IZERBERNEET 5, ThbbELED
Y2 )= OIRBERBREI Y2 Y — b LE—0 %
THEMBE» oHE LI5S,

FHearr ) — OS8R BITS 1/ 3 SRR
L EERE OBE R R Li-on Fig. 8 Th 5, BHED
v )= 0BE, BEEMOFEI Y2 ) — FOEER
BRI KOMBTRRT 2N TEL, 56
2, BHAAROMEE, BEar 2 ) — b LU T 20~
25 %L Lo T %,

4, # v

K, av V- EMEI L ) EBHEL
THAHAL TW L o 0ERER 2B HNTITo 70 b
DT, HohLULDHEODL»>TWHWE Y7 U—hd
ML, BEEHOYENHE»EET 5 &
FEEIcEE D > 2 ) — rOEARENAE, WE, HER
BEOSFENHEL ERERIC L > THS M LT,

BonHREUTEFIEL, KBXDELDET B,

(1) BABMOBEHRIE, KMES/NSHEFTI,
FEHBEMEBLUELINENRE L, HESKELI RS
WoNTEAY 2 V- 20 DDORIE % 5,

(2) AKRTIZ, BEEBEMORES I LRSS
W ERFEPICIE D, L REORE ST 2 LER
oz,

(3) BAHEBMOLEIBDRORELYNEL, ET
vV —FORBIRIEWEE RS, 72, Bk GHF
PHELDMRDKRE N, IhoDEIRERICL > Tk
BDEREZ-oTWS,

(4) FAHEBMOERBERRAE L VET/NEC RS,
g7z, HRESEE LR D/AINE K,



BERA®ETHF

(5) FLEHBHOELI AMBERIZRBICL > CRL
D, ¥ IDENINIBEENEEHEMOWMENME
WEZ2HBEIRE G, T4bb, EALINMIERNA
FOKEOHAMEMOREGETT 5,

6) WarzV—omERC L 2HEHEEMOMNE
DIGE I S v,

(7N BEar27IV—-trOvV—AEYF—1T,
70—+ OBELABRET, RE®RE
fRRE I v,

(8) F&arrV—t OEMEEER, A bkE
MEVBEIRHOBAE T 7V — M ERER WY, ¥
Ay hIkEESKREL BB IEONTHAI>Z Y- &D
M hhELRY, FEEEBMORI 7Y~ OF
BEZILLIWCRD,

(9) FE#RELsREBEOBRE, BEar2 U —h
YREaY Y- b rOBETERASRE Y, EEE
arz ) — b OMEREE, Hovz)—oEclfF
BRIy 7Y - D8O RBETH %,

Baa v
BT EL I

UEOFEREHRETZ L, a2 Y-, Th
BFERRERPERS AL LB AATRETH
D, Har2o ) -t OBELELAERT R I LWHE

%]
=]

kot %

wmE B LR2E 195

hoehl, RBREBR TR V- LTHE
BPHEAL, EAIAVPHOBELEL, AMEOMNED
Iovotlz®, BHEHDEED BELINVIHBEERD
THEED L L T D R EWIERNC B o fe, SRE
Boay s ) — 1 EMEFERLZERBLETSHS D,
B BREBC, AFRIEZEO—-ACEZ 5 E
54~56 FEE XEERIERFRMYS (—R B) X 2R
D—ETH B ERMET L& E b, RFREERTT
B2 4 D BN 285 - e AR T ERM R E D HE
RIINHLUBHOBEERT 2RETH S,

2 % X B

1) HHHE, BFAZ 7037 V- HBEHELT
OFHE, 2279 —prIT%, Vol 14, No.9, Sep.,
1976

2) BEEGSBRFEEYIHENHERS, HEEH
a7 Y= BT MR, 22 ) — I, Vol

~16, No.7, July, 1978

3) S. Frondistou - Yannas,
Aggregate for New Concrete, ACI Jour. Vol. 77,
No. 8,. August, 1977

Waste Concrete as -



