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ABSTRACT

A large amount of rubbers are produced in the world, and the disposal of these waste materials is not
feasible, as the rate of decomposition for tyre is very slow. These waste material produce big
environmental pollution, therefore optimum use of them has become a necessity. These kinds of trashes
can be used for improving some mechanical properties of concrete. In this regard compressive strength of
concrete specimens containing crumb rubber, rubber powder, along with nanosilica have been discussed
at the ages of 7 and 28 days in the current research. A fixed water — cement ratio has been considered in
the mixes. Crumb rubber particles ranging in size from 4.75 to 9.50 mm, and rubber powder of size 0.6
mm have been used. In this paper 5%, 10%, 15% (by weight of cement) of rubber have been used, and
also 2% and 3% nanosilica were added to the mixes containing rubber. The results showed an
improvement in the failure behavior, and compressive strength growth of concrete containing rubber and
nanosilica.
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Compressive strength (MPa)

7 days 28 days
0OPC 18.3 256
SFS 2.5 351
SF10 4.7 374
SF15 2.1 8.0
NS3 9.5 543
NS6 46.1 6.9
NS10 49.3 68.2
NS12 50.7 68.8
ACI
X
/
/
-/
/

WWW.SID.ir


www.SID.ir

*SF NS ()

%
C ()
PH
:CRC5 /
‘PRC10
:NSC2
m?/gr
:CRNSC15-3
:PRNSC10-2
__ ()
() 0 ( ) ( )
/ / C
/| - / / NSC2
@ Olorw Gig 200 V0 5 e B e b el / / / nees
/ / CRC5
ISNESS
/ / CRC10
(CRC10) / / CRC15
/ / PRC5
/ / PRC10
/ / PRC15
( CRC15) / / CRNSC5-2
( CRC10) / / CRNSC10-2
/ CRNSC15-2
_ / / CRNSC5-3
( CRe1S ) / / CRNSC10-3
/ / CRNSC15-3
/ PRNSC5-2
/ PRNSC10-2
/ / PRNSC15-2
( PRC15) / PRNSC5-3
/ / PRNSC10-3
/ / PRNSC15-3
( PRCL5) ( )
Ic
2CR
PR



www.SID.ir

(CRNSC5-3)

0% 5% 10% 15%
iy sa

()

45
40
bES

325 |
: 20 4
3

15 1

S10 1
=

0% 5% 10% 15%
iy a0



www.SID.ir

40
. 0 CR+2%NS
- j‘ 30 - | @ CR+3%NS
ii 7 || ] 0PR+2%NS
oy
~ 201 PR+3%NS
30 o +3%|
. 3 15 |
©
] 101
% . o ali g
5 41 E— I
0 / oS 00k sa5
3 o L
T S 43 2210 0% 5% 10% 15%
oy S 245 a5 Ay sy
10 - /

0 # T T T 1
0 0.001 0.002 0.003 0.004
S 60
0 CR+2%N
(=) 350 [ )
] @CR+3%N
uj 40 H S
30
> OPR+2%N
o 30 1 s
P N
® 390 1] OPR+3%N
* . - S
o ol g
20 = 10 4
1 4 o Sy gy a5 =
(]
a8 N Sl g 90410 0+
)0/ 0/ )0, 0,
= s Sl g5 0% 5% 10% 15%
10 diuy a2
iy ()
0 T T T T 1
0 0.0005 0.001 0.0015 0.002 0.0025
S
(-
SEM ()

n / / / /


www.SID.ir

SAMMAL FINIAN DR} B
WM RLENY e AT e
T

WWW.SID.ir


www.SID.ir

Raghvan, D., Huynh, H., Ferraris, c.f., (1998),
“Workability, Mechanical properties and chemical
stability of a recycled tire rubber-filled cementitious
composite”, Journal of m aterials science, vol. 33, no.
7, pp.1745-1752

Eldin, N.N., Senouci, a. b., (1993), “Rubber-tire
particles as concrete aggregate,”Asce journal of
materials in civil engineering, vol. 4, pp. 478-496,
1993.

Hai Huynh, Dharmaraj Raghavan, Chiara f . Ferraris,
(1996), “ Rubber particles from recycled tires in
cementitious composite materials ”,Department of
chemistry , Howard University , washington dc 20 0
59,may.

Jo, B.W. et al., 2006, Characteristics of cement mortar
withnano-SiO2 particles, Construction and Building
Materials,Article inpress, doi:
9.1016/j.conbuildmat.2005.12.020

Hui Li , Hui-gang Xiao, Jie Yuan, Jinping Ou "
Microstructure of cement mortar with nano-particles"”
10 August 2002.

Byung-Wan Jo a, Chang-Hyun Kim a,*, Ghi-ho Tae b,
Jong-Bin Park a,” Characteristics of cement mortar
with nano-SiO2 particles”, Construction and Building
Materials 21 (2007)

! concrete

2 Crumb Rubber
3 powder Rubber
4 Nano Silica

[]

[]

Reda Taha,l, Abdel-Wahab, (2003), “Fracture
toughness of concrete incorporating. rubber tire
particles”, Icpm, a new era of building, cairo , egypt,
feb. 18-20.,.

Oivares,f.h., Barluenga; g., Bollati, M., And witoszek,
b., (2002)., ““Static and dynamic behaviour of recycled
tyre rubber-filled concrete,”” Cement and concrete
research vol. 32, pp. 1587-1596

] Topcu, B, (1995), “the properties of rubberized
concrete”, cement and concrete research, vol. 25, no. 2,
pp. 304-310,.

Rostami, H., Llepore, J., Silverstraim, T., Zundi,l.,
(1993).; “Use of recycled rubber tires in concrete”,
Proceedings of the international conference on
concrete 2000, University of d undee, scotland, uk, pp.
391-399,



www.SID.ir

