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Experimental investigation into the behavior of concrete containing waste tire
rubber, silica fume and polypropylene fiber subjected to impact loading
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ARTICLE INFORMATION ABSTRACT

Structures might be subjected to impulse loads such as impact loads in their usefull lifetime. Production
of new materials that are shown less vulnerable to sudden shocks and vibrations, is an issue that should
be considered. Concrete is a brittle material and when is exposed to dynamic loads, in addition to its
injury, it may cause damage to the environment due to disintegration. In this study, waste rubber
particles were replaced with fine aggregate in concrete mixture in 3 sizes, 0-1, 1-3 and 3-5 mm and in
volume ratio of 0%, 10%, 20%, 30%, 40% and 50%. First, with compressive strength test, optimum
sizes of rubber particles were obtained, then silica fume and polypropylene fiber were added to concrete
mixture that contained optimum size of rubber particles. In addition, compressive strength, dry unit
weight, velocity of ultrasonic wave, impact with drop hammer and gas gun device test were done. The
results show that, adding rubber particles to concrete mixture decreases compressive strength but
increases ductility. Also, silica fume because of pozzolanic properties increased adhesive in concrete
matrix, so the increased strength of concrete and polypropylene fiber increased the ductility of concrete.
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Fig. 1 Concrete fracture under loading (1) Static condition (2) Dynamic
condition
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(1)
Fig. 3 SEM picture, (1) Rubber in cement composite of concrete (2)
Rubber in cement composite of concrete with silica fume (3)
Polypropylene in cement composite of concrete
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Fig. 7 Velocity of ultrasonic wave of rubberized concrete with silica
fume and polypropylene fiber
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Fig. 8 Dynamic modulus of elasticity of rubberized concrete with
silica fume and polypropylene fiber
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Fig. 5 Compressive strength of rubberized concrete with silica fume
and polypropylene fiber
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Fig. 6 Dry unit weight of rubberized concrete with silica fume and
polypropylene fiber

Sk B g ks 0090 (S Gl)S el G egate 3y 6 JSCh

s GBlhbl gl S g AL e o s ould S Hleww yres
Suled )3 9 4Bl (A58 e 1 9 39800 E955 R gl o Sy
5 sriySlasl Gl Grzmes 395 (o0 U CeSd 3 @S o
@ Cod S O3 (S (39 S s 4 o 50 eSS
Bl Wlgs oo 5 Jlo s oy 50 0ol oolail slaasle
35 Ol 855 (ol Glgier 3 |y Wadiged pogatie (59 RS LYo
O e slse e (i bglie 4y StY SIS (g9 S alaI L oS

176


www.sid.ir

Ve 9 5l 0 Lle sl & o SIS )HL woxs O 1R Sy oMl 0393 (Silalio .l S S sols LY Q) ()5 () )3

_@Q+v)1-2v) ,

Fa= "=y bC ®
Q+v)1-2v)

I TR 1 @
Eq ~ pC/* @)

450 0903 -5

U 459 b 456 g031-1-5

oael 9 IS jo b plosl T L Sby a5 b s (yge)l &5 ol
ool gy aiye QU iSTas glas )l g o5 1 oliws ol oled )b el
Abl oo yie 3.5 olKiws

Fig. 11 Strain gages attached to ruberized concrete _
S O3 gl et e G5 imie S 11 g5s 29 2bn e 05 el 5l e Sl S 624 02 4 (glaijy BuhoS ) 5o

53 sl b obul jshite 4 (izen 0l Sy Jade g0 5 L
G55 S B 08 g 10 U aiiladss S o b (sl < iS sle
9 5 oy 5l e Hle 10 alsls 5o (Soiad sl (S0 15 S5, 2
s g 09 Jgi 90 o 51 (o a5 0lBaST 5l 6y Lo 10 alols o Ligs
SV S & g 5 (11 JS8) 55 Wl |, e Jols i
JE) 5ealS a5 by 51 G ool iy SleMblg ssas osls Jlas]
5o (12 JS..;) s (Seeloo )b cou yo alads g0 ;0 15,5 5wl ools
13 JS& ollas 15 Lansg 0 55,5 ke Wnosls 5JUT 5l g o ol SguralS

el Cawd 4

Fig. 12 Fracture of concrete under impact loading with drop
hammer
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Fig.14 Absorption energy of rubberized concrete beam with silics
fume and polypropylene
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Fig. 17 Projectile used in impact with gas gun device
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Fig. 18 Concrete after impact with gas gun (1) Normal concrete (2)

Rubberized concrete contained 40% rubber and silica fume
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Fig. 19 Penetration depth of rubberized concrete with silica fume
and polypropylene fiber
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Fig. 20 Crater average diameter of rubberized concrete with silica
fume and polypropylene fiber
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