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Abstract

The re-use of the demolished parts of buildings is considered as an important
factor of conserving natural sources and minimizing its consumption, this may be taken
as a good development pattern, which leads to compatibility between economical
savings and an environmental and social consideration.
Development in this sense not only aims at improving production but also takes into
account the abiding by the production rules in considering the available sources, its
cost, and its overall effect on environmental and social values. To carry out this research
work a number of concrete mixes were prepared using different ratios the specimen
then tested the outcome of the crushed concrete specimens were then used as coarse
aggregate to constitute new concrete mixes of similar ratios for studying the mechanical
properties of those new mixes and comparing then with the original mixes.
The results indicated clearly the possibilities of using recycled destroyed concrete as
aggregates also the results showed a reduction in the compressive strength and an
increase in tensile strength. Finally a mix design procedure is given foe the future design
of any mix using crushed recycled concrete as an aggregate.
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Property | Test result (Percentage) | Standard 1QS, No.5
1.0xides composition:
Alumina, Al,O3 4.7
Silica, SiO, 21.5
Ferric Oxide, Fe,;O3 241
Lime, CaO 62.86
Sulphuric Anhydride, 2.7 Max. 2.8
SO3
Magnesia, MgO 2.25 Max. 4
2.Compounds composition:
CsS 46.14
C,S 27.18
CsA 8.4
C,AF 7.3

caddicual) culandl 4y 5l pailadd) (2) Js

Property Test result Stanoll\?cl;% 1QS,
Fineness(Residue on B.S. sieve No. 170) 8% Max. 10%
Specific surface "Blaine" 3358.5(cm?/gm) 2250'22:25 fgm)
Initial setting time 120 (min.) >45 (min.)
Final setting time 200 (min.) <600 (min.)
Specific gravity 3.15
Compressive strength
70.7mm cubes
at 3 days 18.0 (MPa) >15.0(MPa)
at 7 days 25.0 (MPa) >23.0(MPa)
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Type of Specific Absorption
fine Color .
Gravity %
aggregate
Medium Brown S.S.D basis 20
sand 2.56
pe il sl 7 45 (4) o
Sieve Size %Specification Limits | %Passing of sample to be
According to used
B.S.882:1992
No.4 89-100 100
No.8 60-100 80
No.16 30-100 67
No0.30 15-100 44
No.50 5-70 14
No0.100 0-15 3

B.S. ):Lu\.k.u.\l\ Claal gall (3aldaa (25mm)@45\ oalias g L;JS\J JSE ¢ L;JL\.'\::\ S8 e eb&.\u\ Al ua.aa.“
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Odd) Al 8 (5) Jos

%Specification Limits | :
Sieve Size According to A)PaSS'Bg Szesgmple to
B.S.882:1992
11/2in. 100 100
lin. 95-100 97.5
1/2 in. 25-60 42.5
No.4 0-10 5
No.8 0-5 0
No.16 0 0
A alS ) paiad (6) dsis
Type of coarse Maximum Specific Angularity | Absorptio
aggregate .
aggregate ) Gravity S.S.D Index n%
size (mm)
Rounded 25 2,69 13 0.35
gravel
Recycled 25 2.46 257 357
aggregate
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Compressive . _ Flexural
Mix Slump | strength of Compressive Splitting strength
. wi/c* . strength of strength (modulus
proportion (mm) Cy“ndfi cube(MPa)** (MPa)** of rupture)
(MPa (Mpa)**
1:1.9:2.85 | 0.35 90 29.6 455 2.9 6.3
1:2.3:3.15 | 0.40 85 26.3 42.4 2.8 5.9
1:2:4 0.44 85 24.4 38.5 2.7 5.7
1:3.15:3.8 | 0.47 80 21.2 36.4 2.6 5.4
1:3:6 0.59 70 18.4 31.1 2.5 4.4
*w/c: water to cement ratio
**tested at 28 day
Ll aiin) dlaad) Ailes A1 ASISiall (al gA) g cldaldl) cunad (8) o
Compressiv . e Flexural
Mix Slump | e strength Compressive | Splitting strength
. wi/c . strength of strength (modulus of
proportion (mm) | of cylinder cube(MPa) (MPa) rupture)
(MPa) (MPa)
1:1.9:2.85 | 0.35 70 27.2 43.0 3.6 5.7
1:2.3:3.15 | 0.40 80 24.3 37.6 3.5 5.5
1:2:4 0.44 70 21.1 35.9 3.3 5.2
1:3.15:3.8 | 0.47 65 18.5 31.0 3.2 5.6
1:3:6 0.59 65 16.5 28.0 3.1 4.1

gl LiBlis

:(Workability)Jsdal 4LE o

) (pamnll Lgd aadiiad ) Al Al cldalall of o Ay Hall dile jall Q] L Gand il e

Alu,al) oo Il GEa A8 L aladiial a3 il Gl jall (e el s Juail J shaglly afiae (s 1108 sag
ASLI 55 da 0 e o daing 5 dlu Al Al b el A ) 6 e @lld b Candl g dladigall
0sS8 Al (Angularity Index 2.57) sl iy 53 dadgall Alu Al o) Cua AllAll 8 Jaxiidl)
a3 G Galiaial ALE ) Lyl 5,(1.3) s 3 Jdall 53 el mandl (e ot Al dadasd) dalisdl)
sl e catlall a3y b5 5 el ) (aliaial A0 (e Ly 55 Ciledal 10 ) 4elasind aledl HlS 1)
el L8 e a5 i e geanll




Al-Rafidain Engineering Vol.19 No.5 October 2011

:(Compressive Strength)bliai) dagia o

Ul sl Cinandl/slall A g Al Al Laliail) daslie o A (2)5 (1) S mag
faglia (e el (5 ell sl Led Qo il Al jal) Jabiamil s slia () o G ¢ ) sll e cilnSall
S 25m 5 RV (a8 Canndl Jal g Aadigal) Al A1) (e 2 sSial) Al ) Lalaoad

4 Sl dila Al e (MoOTe POrous) duebue ST dadigall dilus A (e 4 Sl Llu jal) ]
‘ GO e (0

AVl 5 @l 5 el pand) Jaad (o J8) Aadigal) il A Jreatigdaglia g2 -

Agas de pu (e S) Aadigdl Dlu Al 8 (Crushing Failure)gaad) Jéé J pas 4o o -
A Ble Al gl il i Jeany Al Apadacd) dabicd) Cama sy (5 el (paal) B

Uand sy Lﬁ)g_m aall b sl §ﬂ| (micro cracks)s_),gi..al\ Hadll ey Aia &
Aaladin) aay e o aldd g aleai s @ Cania L o Lee e A lall dule Al GUalil)
MMMPQQ@J\AJ\&L&);J\@&P\EJA

dadigall lupal) s JSG ) dus dadigal) A3l Al 5 (5 el (sl (allad (e Gl VL Baw Las
oala 9d dadigall Al HAl) C.L.m B|EREIRLS (Rounded)_ s« o) paall Gilina JS5 Laiy (Angular) ¢
Aol 25 gally 5 el mal) Slns mhaw alad s cLuS) cus (Rough textured&Porous) (el cpia
sy 5oel anll jaliata¥) AL e ol dadipall Al Al oLl aliaiel) GlE 8 Qi dliaal
& 4 J8) dadgall Al Al (Specific Gravity) e sl oosl Jlate Gl XS dadigall Alu AT Adlal) dpdbisdll

ol (panll 8 Lo dadgal) A5l Al 8 il gadll dand 33l ) Aadlad) Asabisall sy (5 el (sl

o 5 B
3 5 o .
Y= ¥ c 4 .
o] E . = o~ ‘\-,5)@"»:“4&
< 40 Bl dna Al & g aﬂ
5’835- 525 8 il e
=L 08
neg >
Z i
8 2 2°15-
2 154 0
€ o
8 10 1 1 1 1 1 1 10 1 1 1 1 1 1
03 035 04 045 05 055 06 065 03 03 04 04 05 055 06 065
water cement ratio water cement ratio
Bliusi¥) Ao lie iBle ginte 3(2) 22 Slascai¥) o lia A8le inte (1)l
Criadl/eLall A & Gl Siaadl/eLall A & Sl glaaS

:(Tensile Strength)ddl Laglia o
OsSS Aadigall Alu A (e 435S0l Al A Gl Cittendl/elall s SIS die 48] ] W Cisaia g 24
(3)JSE 8 ran e S 5 (5L W1 (5l amal (o i 5Sal) Alas JA1) 0 Bn s (3n ST Ll 28 e flie

Bl Al ae Gl dae o Adlad) clulall 38 ) (g jan 3 alal sda Jlay (A oo ) ) Jal
Lodie ol g 281 3 68 A glaad Al jad) Jao) yig ol gl 3 gy ) A8LaYL 3 Sl A aidl) Aalisall 5 dadigal)
el G



Aaladinl dae 84 alS ) e Ay dlal) Al Al casaai labd slac) Sl

b Lo Aalae V) dile Al 4 ol deglie sl 3 (Angularity)ieall il Gl (eSS Ua g
Acdea) Bl Al (e 45 il Al Al
:(Modulus of Rupture)(stii) sl ulea o

(4)JSA) b ziaia sa Hadigal) Bl 2N (po & 5Sal) Al jall s Aalie V) Al Al Lo gl Husl) laa o)
g all A2 Il e e S HuS lae 3 (5 pe e (e stall Al 2 ) I el 5301

Aadga il i e
7 4
a ~
% 61 ! Sf 391 \.
< [ ] 4 \E,
< c 37
g) 5 ‘5, \\’
0 $ 251
b4 &
E v 27
. = oo
%3. o e g 15 G g /
m B L) e s & g B Ll daa il &
2 T T T T T T 1 T T T T T T
03 03% 04 045 05 055 06 065 03 03 04 045 05 055 06 065
water cement ratio water cement ratio
& Sl plae 48e (Sie ;(4)JSJA\ A & 23] A glaa 483 (Saie ;(3)@\
Criaadl/elall 4 Caiadl/e Ll

1AL ) gaS dadigal) Alas A Jlarialy Al Ad) Clalil) asaail 48y jh

CLlAl (g e an o A stall Al Al Y asd an e Jgeanll o3 ) il S (e
O ABa) i Clinia Bas ey (San (55 A8 S Radigall Al 21l e 3 slal) Al Al

Ay sllaall Lo all 5 J slag)
Jshgll 5 Ahlall 3 dlaxiveall oLl 108

Aladind cond gl Criandl A€ 5 Jaliai¥) da i

A daslie o Jgeanll o 31 dall aaas 5 it 43S

A sthaall e il e J gemall A 0 Radigall i AN a5 Citand) GuaS

D58 1SS dadea Bt Gl sla il 8 ALS (gl ppansd ADIA (0 (S Ll (i (5)0S
(25mm) a8l (elaa
-Jalad e\Ji:my (B 5 Jlia

(90MM) il 4l 5 (25mMmM) sl (eliag dadige Dl ja o 4 gla Gl AhlA aveal (a3l
(20MPa)abincail G sliay 5

MVl fagli By sl Jad e el 5 (90MIM) i s 38

sl g mandly Jajlly Ciiandl a8 o J peanll 4@ L ghad au ) oy adaliil) ol (4a5-2




Al-Rafidain Engineering Vol.19 No.5 October 2011

Strength MEPa

T 400
28&}&}## .--”""'f_ Sand /
fﬂ%f -Hﬂd_-___ A O 3 Recycled
— Aggregate
#_.-—-"'..—-'"'—'-_'-_— "
— oM (2 £ 20
=
ht Ll o 500 800 500
kg,'m3
..d"'/ \\.
o 20 40 &0 20 100 120 140 160 120 200 250 200 150 100 50 o
Shimn mm Water ke/m?
Ol 5 (38 DS S Radign b3 e i sha Al N LAY aera Tadadia 1(5) IS
.(25mm) =8l
J.\LAA.A.“

1. Gluzhge, P.J., The work of scientific research institute. Gidrotekhnicheskoye
Stroitel’stvo 4:27-28. (only available in Russian).

2. Khaldoun Rahal, “Mechanical properties of concrete with recycled coarse
aggregate”, Building and Environment, Volume 42, Issue 1, January 2007, Pages
407-415

3. Buck. A.D., “Recycled concrete as a source of aggregate”, ACI Journal 74 (1977)

(5), pp.212-219

4. Hansen, T.C. and Hedegard ,S.E., “Properties of recycled aggregate concrete as
affected by admixtures in original concretes”, ACI Journal 81 (1984) (1), pp. 21-26.

5. Gonzalez-Fonteboa, B. and Martinez-Abella. F., “ Concretes with aggregates from
demolition waste and silica fume. Materials and mechanical properties”, Building
and Environment, Volume 43, Issue 4, April 2008, Pages 429-437.

6. Kalaiarasu, S.M, and Subramanian, K., “Properties of Recycled Aggregate Concrete
with Silica Fume”, Journal of pplied Sciences 6(14) 2006 pp. 2956-2958.

7. Rifat, R, Salah, T., Ali B., and Hani, B., “ PROPERTIES OF RECYCLED
AGGREGATE IN CONCRETE AND ROAD PAVEMENT APPLICATIONS”, The
Islamic University Journal, Vol.15, No. 2,2007, pp 247-264.

8. ASTM, Designation: C 39/C 39M-99, “Standard Test Method for Compressive
Strength of Cylindrical Concrete Specimen”, Annual Book of ASTM Standards,

8



Aaladinl dae 84 alS ) e Ay dlal) Al Al casaai labd slac) Sl

10.

12.

VOL. 04. 02, 5 pp.
ASTM, Designation: C469-94, “Standard Test Method for Static Modulus of
Elasticity and Poisson’s Ratio of Concrete in Compression Loading)”, Annual Book
of ASTM Standards, VOL. 04. 02, 4 pp.
ASTM, Designation: C78-94, “Standard Test Method for Flexural Strength of
Concrete(Using Simple Beam with Third-Point Loading)”, Annual Book of ASTM
Standards, VOL. 04. 02, 3 pp.

(3 5l Ciandl) 1984 Aind (5) ad ) 481 el Lpusldl) dial sal) 11

B.S. 882-1992, “British Standard Specification for Aggregate from Natural Sources
for Concrete”, 1992.




