[ DOR: 20.1001.1.2251600.1386.26.2.4.3 ]

GooeSS Hlid g 108 ,L cou Sy gl sla gy Sl w

Fededk

‘SJLJWJOMJH_’-‘B- uﬂlﬁ‘*;%‘éwé ‘5-\.@0

[T -2 SV J\&Kils ol e hige 8ASK s

ASIENA 2 ol s S3L s —AD/YN Y ddlie 3L 50)

Ml S5 g1 it 50 Al (ylgi 4 iy Bllanil g Sow¥l 5,58y b Sl oo 5 31 ooliceusl i asllian oyl 4o — 6 duS>
S idlan] Cools (4010 g 6355yl (i Cgllasli (plgs (& 2 Tl (uizrod g g )095 Jortuwn g 00gm 8 (SSriw (anmmo s
Ol (e 9 S Gy A dw I Sl (Gros )3 45 (glilgiunl (S (Ldiged jaliogp s Cuwl 4l S 1,8 Az gl 350 (i
T JeS cemd (S bdiges o G)BTJD.C 9 wislw (Widg ould JyiS WS 7 )b sbraslaSous pxo 5l a0 B0 g YYD YO AY/0
9 ;=S Coglilo Jg—oro cyim L sy Lo jo (S (0 a5 oo (LS gl .aosd )8 1,8 6L )L e )3 LSl i U (g5 )5
)é‘;é_wkv’ é_vgf@_bgoéy S gss 5,9')‘ agwwgs)bw|w&»d’)bf Lgabé CanSls g aud (6 iyl (6 239 Sllasil

sl 0393 gaze iy 30 T e 51 a8 (Kot iy BAiged 30 1 I Ll ks 9 WS Py 085 @ ygu0 i (lhiomnd

o § Lo (5 y5— S o SeilSn by ¢ Seian¥ gLy T 6 AAS OS50

Investigation of the Behavior of Rubberized Concrete under Uniaxial
Compressive Test

M. Dehestani, Ali R. Khaloo , and P. Rahmatabadi

Civil Engineering Department, Sharif University of Technology, Tehran
Center of Excellence in Structures & Earthquake Engineering

Abstract: Use of scrap tire rubber particles as aggregate in Portland-cement concrete is a suitable solution for the
environmental hazards of waste tires being produced on a large scale. Tire rubber particles also reduce the brittle behavior of
concerte due to their elasticity and plasticity. The effect of tire rubber particles on the mechanical properties of concrete is
investigated in this study. Tire rubber particles were used in three (coarse, fine, and combined) groups to replace 12.5, 25,
37.5, and 50% of total aggregate volume in concrete. Cylindrical concrete specimens (15cm across and 30 cm high)
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were fabricated and cured. A compressive strain-control test was performed on the specimens until failure occurred in large
deformations. Results show lower strength and more ductile behavior for rubberized concrete compared to plain concrete
specimens. Unlike in plain concrete, the failure state in rubberized concrete occurred gently and uniformly and did not cause any
separation in the specimen. The crack width and its propagation velocity in rubberized concrete were lower than those in plain

concrete.

Keywords: Rubber concrete, Mechanical behavior, Stress-strain, Environment.

53 S sl gl o by e Dliies ol sl
el 4l sl Olen 35 A slel

5 Sl JLs, Yoo Jlow s 0hLSan 5 500 ,a
0 b (oS glado s sl 1 KoY (gl gl (Slus
G UL 5 SIS S sls 13 ) 350 dopn Vo
IS glacsy wlys sl 1y (SawY glags Yoo Jlo s
S OLE 5 Bdes by [O] L0 I 3 ) )50 Sz
e S5 o 1y (SN slagn ol Yoo¥ Jl s 5
b 53 55 OLen 5 388 Oyl [0S S ) S03,4
S SN ol glan ol ol jskaie 4 Yo of
[0]65 8 eslizl o 3l 3

Sl bl coss i glaas pod sl i o
0352 ool OF L3 35,8 Sleks Jlasl Kaal a5 (6 50eeSS
Sladi s 2 S= i OValee oy o bod 515 (ol
F b GWSE 55 e SRl e S o
slagm sl Gads 5 e jls, (S Sl s e sl
Ol el 5 585 i sl ol &1L St (gl
ol U SwVes = 5l eslanad 5oy S oo
el B S Sy o S 5
Slislel g, g 3l Y

Ay asls s 5 S sl gl el sl
o S P s A il gy s a3 SanY el
ol o oalitd 61aKi e I e g Ol s
Cdos balby, b5l SanY sladls s plad sl ol
C 5 opl 4l ealinad jteske (B4) £V0 SISl 05y 4l

Fanke Yo 31000 oy 3Sbe b SU1 ol (555 silasdly slasils oS

\YAZ e Al Z)LQ.JJ GY? dL.A cdm‘

4sds —

3 e Lagyo s oo b 5 Jantos ey
Lobleds Comsn L (o0l (ame oy 5 OOISS ol 4l
S da>dle LB S5 5 Cmis 053l55) anw s 4 xS
DI e o S 0 S (53 Sl 50055
Sl 35 el S 55 Ll ;s g
St il 5 ST e e 5 S5 lars s T
SaKs Ol g a4 S 1 eslizal 1023505 (63 50 Ol 5>
ol e L Ul e o Sl i (gles 1S e )
o=l edle Bl S He e ) O, LiKal,
i ol il Jedsan (S slaasls Sl eslizd
SIS Ol ol e 5 551 2l g Ay llanl
o sl ol (B has 4 e Sl (S o 02
R G VR T -S| 1 P P LU CINCNL - 5
o3 el 2 S Sl esleal (ool Oldases 10 55
[P=Y]loals 515 sy 5 anlan 550 | Cilisne (sla 3101

Sl 4 Ol o aes () 55 el planil Sla)lS alesr )
2 ISl S5 55 5 e s el s e
5 ol 5 Ll 51 o3 5,8 6 La 144V 51440 gLl
Cilises St 5 et by 3 VAQY Jle s S s
Gsb okdplnil gla 5,065 S baalaSw 51 oo 0300 1)
L7] lein ol 53 0k planil (a8 s S|

sl b sl (ol )3 B el plnil Gla)S
Oy Sholye a8 coils a5 al Lal ol ool sy
seslinal ) 5e S i 55 St b3 gslueslel
sl slagiy Jl, s sldamdle b6 Sl 36 Lasils o100

@l_uﬁ&l_@;jw”ﬁwyij\ub k_i..:.:.\ﬂy


https://dorl.net/dor/20.1001.1.2251600.1386.26.2.4.3

[ DOR: 20.1001.1.2251600.1386.26.2.4.3 ]

(eijlo £l5 518 Jaw g5 ok &3 Dliasein) o sladils ol g5 -V Jgda

eslezul 300 SN Slasin

\ oo L5)L<>- VA # gr/em’
\ Sl o 70

¥ S 0 AR

¥ 0335 AL

N ks 10

4 Fo alis LS gy, sliladl JAVARS

v Fo alis L S gy oblasl Ao

S AS Yo laanS g ars

0l BL,1S Jaw 55 S skl (555 0k plovil oLl @Y do

ol sl o s g0 (sl g 3T ol ol pl Sl =

bt Slg sl dly | sl I 5,k Osesl
4> 3 Ve ;3> MLTH TV/0 Max 70 JISK 6313
S Ao s /. I Max 70 JISK 6313
O gl o las /. I Max 70 JISK 6313
JUSANIP / \td Min 40 JISK 6313
a3 YO 3 ens J&s | gr/em’ VY 1.17+/-0.02 JISK 6313
e SHA oy 55+/-5 JISK 6313
S a5l kg/em? ) Min 70 JISK 6313
Sis / Yoo Min 300 JISK 6313

Lamrs Uil 5 o bl Jdes sbaailaSs
o by e Slasiie il esbel 5 a4 [V ASTM 5 Itk
Jolis s LaalaSn 5 Ko ol gauals 5 baalal
S sladils gauails | shie 4 .ol ol 03,51 (F) 5 (F)
et B 3505 ails cds K e L (SIS
s Sl e i | Ll Sa¥ glasils L sy
JEUASGIIN VY
el 6dsT (0) Ui s LT Slasiie 5 W gad slias
Sl oS Slasits 5 Laa sl 4 by o LY - b
5 ACI 211.1-81 s lulcl 4 a5 b 5o Ll edias LS80S

o

Sl s Clsal S sladls s Ol g a4 das s
S sl O3 gl Lo Sl Sl g e 3 oS il
o 3 Olew (58 3l o (See S Sl o3y
LA esls j e 5 #100 SII 51l cpl [V]daas zalS
S b S35l ames OF Jols lais Sz wlspy I3 6
35 oS 5 seaaVos 2 s . leile 3L #100 SJI (g,
Sl S5 s 5 ) sbeates (slee gt S
ool oS ol ol ags 0Ll s gl G185l eslinad 54
plomil sl IS Law 5 45 O (5, adsl ol ol (slgi sl

RG] P W ob))T (Y) 9 (\) J_}U;- BE oL

VYA il ¥ 55l Y2 Jle (Il


https://dorl.net/dor/20.1001.1.2251600.1386.26.2.4.3

[ DOR: 20.1001.1.2251600.1386.26.2.4.3 ]

Sy gladls ghudils -V Jgue

s | S o el 05 S p 55 e ila Bl pramd 035 S a5l Gos ramd Ao
(o) (+5) (+5) ()

1" YO/ Yo g g VA/SY
3/4" V4/e 8 q/4° $O/40 AO/FE
172" VY/Ve ¥o/¥o Yos/Xo V$/0)
3/8" 4/0e \W/ e VYY) Yo VY/VY
#4 VO VE/Vo Yoo/Ve DONVA
#8 Y/vs $Y/Yo YEY/Yo Y)Y
#16 VA \A7A YY$/5 o YO/5
#30 o/fe 0¥/ Yqo/50 \Y/SA
#50 o/Ye fV/5 o MAKS YN $
Pan ofeo AR7AN FOY/ 00 o/oo
Wssd=7/.¥4/07 fOY/00

[PRRTOMEPRCV INPRCHIPES PR S PRES

< SIRY S p g5, o lledl 035 S s g5 o lledl maxs 035 | S 5l (g reaed Ao
(o o) ((Jf) () ()
1.5" YA/ o/o0 ofoo Voo/oo
I YO/ fo Y O/Ae Y O/A© 44/\§
3/4" V4/ep \YA/$ o INAT Q) /VY
12" \Y/Ve Fay/Yo S¥V/S e SOV
3/8" 4/0v Yoy e Vo W/ o N
44 VO $4V/A. V0o /40 g/5Y
#8 Y/X5 /Y WA/ /v
#16 VA ¥\/0Y VAYS/5Y Y/04
#30 o/fe ARVAR ¢ VAYV/VY \/¥8
#50 o/Yo V£/Ye VAS¥/\ 8 /04
#100 °/\0 v/¥4 YAVY/£0 °/\q
Pan ofo0 ¥/00 VAVOYY o o/oo

YYAS il ¥ 55l Y2 e (Il

oY


https://dorl.net/dor/20.1001.1.2251600.1386.26.2.4.3

[ DOR: 20.1001.1.2251600.1386.26.2.4.3 ]

olislesl ab - 0 Jgi>

2 S Gl | iy iy g f*fy.f"_‘i T e |
Sgoi | a5 | awle g 4y S 4"°”“°j‘“’° (P 2 b e 4 a"m.
) D Jps oo | 2T TR gy Gasep |
() s () s
P o o o Voo Yoo v
C25 \Y/0 ° Yo Voo Vo Y
C50 YO ° Do Yoo Do v
C75 YV/0 ° Vo Voo YO Y
C100 e o Voo Voo . v
F25 \Y/0 YO Vo Voo Y
F50 YO Oe Do Yoo [
F75 Yv/0 Vo YO Voo v
F100 Oe Yoo 0 Yoo [
C25F25 YO YO Yo Vo Vo Y
C50F50 0o 0o B > . v
Lo go L b — 5 Jputr
EE T RN b Caghy | el cub
. 3 . o wle . . D!
& g0l () & -ol.af...»,.: -ul/.:}w (r;}&s) (pf;l:f) Ll ,.>-(/.) Lyl 4 ﬁ_(/.) (el
(65 55) (65 55) ol sl
P \OV/0 ° ° Qo0 Qoo ° ° 0
25 Y¥5/0 \OY/FVO . VO qoo V5 o0 Y
C50 YAV Y Yo ¥\A o 0o Qoo Y S/¥ /0
C75 YVY/ Y Yo /v ° YYo Qoo Y A Y
C100 ¥0u/Y $04/0 o . qoo ¥ Y /0
F25 YYv/e¥ ° Y Ya/0 Qoo Y0 Y \% V/O
F50 YAQ/A ° ARY Qoo ¥0o ¥ V0 £/0
F75 | T45/e¥ . Yor/) Qo0 YY0 Y Y/0 v
F100 Ve /s o £oY/A Qoo o ¥ % /0
C25F25 ARININ YOY/YVO Y ¥4/0 V0 V0 g )
C50F50 | YOV\/Y Yo /Y Yo ¥ Yoo Yo T : .

WV S od a5 o seasee O
el oDt gboay Vb s il Gllas (2 (slad el
sl s me Bla Yo Jib 5 e Sl 10 a8 L gl g S
gy Ly a3 YO (slos s i ol (551 Jos Lk (5] Jas
Dialosl o 55500 31 L W a5 ol 28 S oy g0 VA S i
S S s Kl o Sl g ol b () a2

S 308 g Jlosl i pal 4 a5l e s o/200

o

a /PO Ol & Ol Gl b J 28 LY - b 51 el
35 gm0 Olomn ol 0l 03,51 (B) Jsdor 3 4o 5b
el 0355 5 (V) o Olaes conlizl

oS e SAS WY s S

oS e e SAS WA anle JS

S ey e SRS N0 Sy s

Y/20 Lﬁmb&ﬁ: L;\M_' °}'.’J d.aj.\w Q)}

VYA il ¥ 55l Y2 Jle (Il



https://dorl.net/dor/20.1001.1.2251600.1386.26.2.4.3

[ DOR: 20.1001.1.2251600.1386.26.2.4.3 ]

(&N

C25 4 503 )5 oSS Cordy (¢ F25 6500 53 Cud Comd g (I -Y IS

= slaas ol Lanslae 5o San gl sed .l 3
il 53 S Al 0L 3 g5 3l 6y Ollanil B, pens
S (slacn ol 035 5L S i Lol s 5 pl,T Lo g
aalsl 53 55 L3 S Sl 1y 3y S Cuaglie Sl 3l e o
Al S L L aslis )3 e s BB s Caaslis
OLE Jsome 053 €505 Gl Ly oSt gy (1) S
S o2 52 5 ltend S 2500 alDle e e
S slacp 6 (7)) Ko Gllas bl ol ol i oy
u;@_a Wdas e Ol CuSs Cundy o 1, F255,C25

YYAS il ¥ 55l Y2 e (Il

Cow g C)Li.ll.nﬂ @L‘b -y
S 5, VY

JP.}J &wa)&f‘ﬁd‘fulﬁ)‘)b J}MA 6\.&&
B el s Sl 5 Lsls s 311, 3 Sl Cslis
S ol s Ll ol olgend 5 gl p oS (osb w0y
MJWLMASJJJJ»)MMJDWAM.ELL)\JQ

0¥


https://dorl.net/dor/20.1001.1.2251600.1386.26.2.4.3

[ DOR: 20.1001.1.2251600.1386.26.2.4.3 ]

S 5 b S S das o 0L | €25 & ga5 (F) 05 ol
el SLEDl 3 VU @y b Sl e 5K s T O s

anmlie 53 (5ulo 0l 3l e SN ol o glad sel
e 0N Sl o SR Jseme s gladi sl L
s 5 S slaasls wly 3 S o S3LSL 1 555
@3l A LS s el 03 (S| C Sl sls
L o JJE 1 o s jole 6L€-uc§)>

Slodalie LB (slgS 5 45 A5 sdalie Letla3l plonil o
S el e ) SV gl o slaaisel o &S
Rl 5 @8 S IE NS - A et b il e
bl a5l 8 slie b g8 cnl (Hb s il
LS5 ol s D13 eslinal 550 1) Slased ot e
P Sl 53 S Sl (2 sbsn (pls s o0 e
3 5285 et o3l A S 5 nl AN 5 50 el sdalin
as sy sla el et cad Sl el 4 5505

O b amlie 53 (Sl o gladises S0 S i
el S e oS das e 0L 5 Col iy Jsens
At Jeme i d S (5 R Ol gyl 2
Al s (F) a3 050 (SN o diged oo, K3 0
el a5 UL Syl

00

SeY R Gk ged 3 ax g b b e IS ek T S

Sy ges odalin laaigad ol 5o Sl
S5 S b atalis (1) S5 3 68 5 5boles
St 5 Lty P yame Glai 0 ol belse S
Slasl icas bl (SawY gl s oSSl dl 5 el
S o e S 5 el 4 Sl glagn 5SS
Soere Lo 5l S (SaY gl o 55 S5 S0

VYA il ¥ 55l Y2 Jle (Il


https://dorl.net/dor/20.1001.1.2251600.1386.26.2.4.3

[ DOR: 20.1001.1.2251600.1386.26.2.4.3 ]

30 P

™ F2s5

25 5

20

Stress (MPa)
(0]

10 \ 1
25 i} I. i
F25
5 u] 0.0z 0.04 0.048 0.0g 0.l
p—— B —
[ === Se—
1] .01 0.02 0.3 0.04 005 .08 0.07 o0z .02 0.l
(N
la 7
C25 5
30 &
12 5
- -
éﬂ 5 I Fso = é 4
0.4 2 :
J X \
o 1]
a 0.0z 0.04 0.0& 0.0s 01 i] 001 0.0z 003 0.04 0.0s
Strain (mum/mam) Strain (mmmm}
@ ()
0& 09
Flod aFs0 E75
C75
g 04 c10a0 g 0g L
# ¥
iE 0z 'ﬁ 0z
0 0
i} 0.04 n.os 01z 0.16 1} 0.04 n.og o1z 0.1&
Strain (mmumon) Strain {omm}
@) ()

Lo god adS 25 S 25 gown - 0 G

)‘ o= ég_.f}} 6Lh4_!)m ol GJ‘JQL;_' 6% L;"Ua"

8t S s S S ot oS

\YAZ e Al ;)w ‘Y? dLﬂ 4Jm‘

—jj_:..v 6ue)‘b Q)}wbd‘)w&)w &LA)T@LD
Slasls sl Oy g 4 (0) K0 Silas o5 il 63 55 O oiS

Is plas ol ol 0351 Lot gad S (5l 35 S 2

o


https://dorl.net/dor/20.1001.1.2251600.1386.26.2.4.3

[ DOR: 20.1001.1.2251600.1386.26.2.4.3 ]

b gos wlos s 9 2l Cuplin polis -V Jgur

Ly | (MPa) ulg cuslis P Ly 4y e sl (GPa) oles sk SAS Al 4 o plon Jgke

) )

P Yo /VV Voo/oo v/ Yoo/oo
C25 $/0Y Y114 Y/¥Y YT
C50 \/¥4 FAY o /T A
C75 O Y/ o\ Y \/5Y
C100 o TV \/Ye o/oY o/fe
C25F25 \/\V ¥/Ae o/ ¥Y Y
CS50F50 o/OY VY oo ¥ -of
F25 s/vs Yo/sV VO Voo
F50 \/YY Y/as o /T A
F75 o/A) Y/5Y Y \/ A
F100 °/00 VA o/e ¥ o /Of

Ol alae gl an (Sisdp p Cumds 55 C gladisas
as QLIS (6 i onslin B glad yod 4 oo « IS0 s

sl slas s eldelndl sleilesl 5 Jol il
an aS ol os gy Sy ol 5l Sl S 5 SalY glaals
Slaails 5y 5 Lals iy 3 LSy o a5l S
by b oS 514500 3 & b e gl e S ol 4 S
Ay ol oIS Y Wl ey baas b og by 5 sl
o Lo 8 C25F25 a0 i w0 by o 5 8= 55 Slgiomin o
o3k eep 53,8 o IS0 5 CS0 (sladigei 4 by o
F100 5 C100 clnai yoi L aclio ;5 CSOFS0 s poi (ol
Glasls S 5 baails gy cilie clenS 5 5l eslizal U ol b
Lo slaaised o by e glajld, (ple ()13, 015 0 Sz
350 Cewsay e JS Sz (gl g

S S oms 5 aohs ¥
S s e a g Lo s s Sl eslan
0Pl e e Jemtes SV e
5 ol 5 Sl K 3 5 oadl
N3 B ) se adlie il 53 S8 e 03 oS S e

ov

S b a8 (SN i glad sed Lls Jgens slads sl
s e 1S SV ) Ll glaaliSn o 517Y0
35 0l ol DL, N S sl ) e o
Las e Ol

IY0 3 S SN (glsme L o slaagul
Ao e 0L € Jblie ladd pod 4 Sl (52 IS 05
S is € laas 503 Y0 51 i Sz slis (sl Lol
R N N D S LINPV B ST PRI WP | Qg ve
35 eles o s Olgie 0 LB ales e oSzl
(Sl caslin 1Yo caglin La s j3) sl cwnd
(V) Jsdr 5 4S8 By palie .Conl ol iy a5 25 S— a5
Caoslie Ol 0305 LS (gl o Lt L ool 0l 0351
Sl Ggb am By jolis oy ool IS8 s ol s
S 0 B F 5 C glad se

S Ceslie slie 48 das e olis (V) sds
IY0 51 S SN glgma LC @;v&;ﬂwéuaﬁ;
Sl bl il F blize (gladigai 5 [STus Coslin 51 2
Sy el S 4 S Y0 51 iy SaY (Gl g

4SS s Lo e albbaid s SaVes = & 03 Ul gl

VYA il ¥ 55l Y2 Jle (Il


https://dorl.net/dor/20.1001.1.2251600.1386.26.2.4.3

[ DOR: 20.1001.1.2251600.1386.26.2.4.3 ]

S B e o Rt Ly AT
Glaaslse s 5l eslimal Y0 5 S KV (gl g
oS IS i e 0T slails g b aglie 53 Sy
o plie Gl am (pl gl (o R Sl Caslis
RO S PN A TN

Lol 53 o8 (55 SV slagi (3,57 0 legomin
Ot ol 35y aila gy 5 st s Sl (6 slas Ol e
wlice SV glyos LF 5 C ladd i 0 by o sl
L ciloie slgrosin Ol e o 5l 40235 13
53 by 5 by S poe ol g Sl ealizd
38 Jears Bl By C sladisei 4 by slgrosin

DL, emad 5 (Saes ey ol Olids sl
Sl ol D3 eslinad (gl (S o lawi ol (Sl
By e Sl sles ) (65 SOl

L;Z‘;)J.S
=3 éLﬂ-ﬁ OL{»;_:LO)T Q‘y)ﬁ,«_,a &:JL_A}) )‘ d':—"‘")ui‘)‘—’
ke Sl glg SKen 5 5 oo oKl Ol e 0USils

:}“;Lf’ d\:)ﬂjﬁwﬁ&pa&qb): AJ)))AJLA

1. ASTM Standards, Concrete and Mineral Aggregates,
Section 4, American Society for Testing Materials,
Philadelphia, 1985

2. Khatib, and Z.K., Bayomy, F.M., “Rubberized
Portland Cement Concrete,” ASCE J Mater Civil
Engng; Vol. 11, No. 3, pp. :206-213, 1999.

3. Sobral, M. Samagaio, A.J.B., and J.M.F. Ferreira,
Labrincha, J.A., “Mechanical and Acoustic
Characteristics of Bound Rubber Granulate, J. Mater
Process. Tech., Vol. 142, pp. 427-433, 2003.

4. Neil, N., Eldin, A., and Senouci, B., “Rubber-Tire
Particles as Concrete Aggregate, J Mater Civil
Engng, Vol. 5, No. 4, pp. 478-496, 1993.

5. Siddiquel, R., and Tarun, R. Naik, “Properties of
Concrete Containing Scrap-Tire Rubber — an Overview,

YYAP el X 5l ¥7 e (Dl

o SN 53,5 Sl b S i Slaiped
Slis bl 5 ais antlw Lash&w 5l iso gl
5 SMalie L s oLl Lo soi (5 (S5m0 ST
el 035 5 Doy geo g 4 S el Sl
O Dyems Sasel banlis 53 S o sladsal
BY ISV W I W | o U | R SIS BTG | W >P51 IPp-| W
(Faeme o ol G OV SN slad el
o Slgensd s Sl dﬁ@)osﬁ g}\j&)r|)i
SN o b ges 5o S5 lisl Ce e 28 K s
B el 03 (Jene i 53 Sl e Sl S
Y glacm gl S Lans s )3 sl sl S S
el 0351 7S gane Slagm b analis 53
e i 3 S Ol SVl esli
Cs S 2 s sl 5l ool Jlde (2 48 558 s
s Al 1S 4S8 s sal Csws = Golas e
o s ol SawY gbadls Sy b Jsens Sl
Syl o 5 ol s e s 3l 55 Cwglie 51 TAA
Sgda glolo o Cihlas an Sl lasn 5leslanal
Pl s J2B SalS a5 L pres 550
S e S (gl giee 3l eslanal Sl gla g e glin

s
Waste Management Vol. 24, pp. 563-569, 2004.

6. Rostami, H., Lepore, J., Silverstraim, T., and Zundji,
I., “Use of Recycled Rubber Tires in Concrete,” In:
Dhir, R.K. (Ed.) Proceedings of the International
Conference on Concrete, University of Dundee,
Scotland, UK, pp., 391-399, 2000.

7. Neville, AM., Properties of Concrete, 4th ed.,
Longman, London, 1995

aK.:._;\: " oA Jj_>'- &.::_‘AI ngl_>- Lgl.‘hu.b vﬁf&a 9

AYAY j::’Ll R EV e SOV


https://dorl.net/dor/20.1001.1.2251600.1386.26.2.4.3
http://www.tcpdf.org

