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A Study on the Fundamental Properties of Cement Mortar
Using Polymer Coated Crumb Rubber
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Abstract

Recently, the disposal of used vehicle tires is a big social problem because the amount
of used vehicle tires has been increased with development of automobile industry. Many
researches have been made on the recycling of used vehicle tires in the various fields of
industry as well as construction industry. When the crumb rubber made of vehicle tires
is mixed in cement concrete and mortar, it is indicated that the adhesive strength of
interface between the crumb rubber and cement hydrates is very low.

The purpose of this study is to improve the fundamental properties by increasing of
the adhesion strength of styrene-butadiene rubber{(SBR) latex coated crumb rubber in
cement mortar. SBR-modified mortar using crumb rubber is also tested as the same
method.

From the test results, the cement mortar using SBR latex coated crumb rubber have a

good fundamental properties compared with that using uncoated crumb rubber. The
mechanical properties of SBR-modified mortar using crumb rubber with polymer-cement
ratios of 10% are also improved.
Keywords : Crumb rubber, cement mortar, styrene-butadiene rubber(SBR) latex,
polymer—cement ratio, SBR-modified mortar.
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Table 1 Chemical and physical properties of crumb rubber

| Carbon

Specific | lgnition | Acetene| Hydro | Ash | Etc
gravity | loss (%) %) carbon (%) (%)
| ° _

16 | 0% | 151 | 820 | 411 | 50 | 08

Table 2 Properties of SBR latex

Total . . Specific

Color solids pH Viscosity gravity

opy | (20T) (0T, eP) | T
White 42.0 ! 9.2 80 1 .01’4'7#
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Table 3 Mix proportions of cement mortar using
crumb rubber

! Coment | Rubber Water- Air
Type of o content | Cement
Sand . content | Flow
rubber ) (by volume)| ratio
(by weight) %) (%) (%)
- 0 46.3 6.0 170
5 475 88 17
0 53 | o7 1T
! 15 567 | 106 | 169
1.Zmm or 0 | 625 | 18 | 1
finer 30 683 | 126 | 169
@) W 7o 146 | 169
60 | 9%6 | 160 114
g | 128 188 | 113
| 5 w2z 70 169
| 10 15 6 168
I 500 | 78 170
R T 20 505 |19 [0
3.5mm 30 550 | 97 | 172
®) w0 Tms 7 [ e
) 2 118 | 172
80 | 76 14 |
5 58 | 88 169
10 500 | 97 170
4 15 542 | 100 | 189
AtB 20 55 | 106 | 10
a:n o | Tei2 T onie |
(© T 663 | 17 1188
6 | 70 0 139 | 170
80 900 | 141

3.2 HZE: 4 ¥Edx

FE FAA ] BAE AHEE KS F 24079 7f
Aol wgtom, ¢HFEA P KS L 510500 wzt
FAE AT A E o] §3to] HAISAL

165



Table 4 Mix proportions of cement mortar using
polymer coated crumb rubber, and
SBR-modified mortar with crumb rubber
size of 1.2 to 3.5mm

l Rubber [ Water*‘
Cement |

Type of content ' Cement . \
Sand ., content | Flow
mortar ) (by volume)| ratio . !
" (by welght)! %) %) ‘ (%) |
Plain_ | 0| 463, 60 }L 170
5 44.2 7001169
T as T s e
Uncoated R R I T R T
mortar I % 55.0 97
(UCA) ! 40 583 107 168
| T e e
| s e g [
5 446 78 1
‘ 10 3 | &9 |
SBR [ 491 86 1T
coated 119 ( 00| 523 1 90 1w
martar i T4 50 99 17l
(BCM)] L0620 93 18
J e o oa ‘
1 0 0.0 155 1170
‘ T \ 3.0 | 6o
SBR- 10 o830 | o1ss U1
modified 20 50 L IR
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(MM LA B 2y T
! Dowo 1.6 196, 17
\ 80 B8 o1 |

- KS L 51040 2ojalf 2 A)s)el o
2 Othkg f/miniZ s}k,

4.1 ZX| gbe REE 2 ME

4.1.1 A e

Fig.1& #Hu}o|o] %‘%% Folgk Al ey
o} defolo] Huk E14 ~§—Ei‘*1\lé_'119 ot
vheldla @l JﬂE}OlOi S Tk Al

SEL: ARlelole] BeEel S F o

AAYNE I F187] 9lahA B A wER 7} 27}

166

‘ ; ) pntuh size 1.2, >mm
120 + ! o 2o }
| B | - ULCAL i
ST | e ® | W S.OM. f
Twor T A 2T | e s |
ERS °* -
= sob = B0
Z 80 A ° £
Tl _* . E ’
z A o - = ‘
e A g T -
Lo . - = =
c: & - P .
= Z U
10 - -
-
- o i
20 L 1 1 L 20 1 1 L L
" 20 40 60 % 0 20 40 60 s

Crumb rubber contenti’s) Crumb rubber contentt%)

Fig. 1 Water-cement ratios of cement mortar
using crumb rubber
S dEs w

it sletolo] Rute] 1v]v} 4

A 2 Aapo] walv}. tel
1

X
slEfo]o] Fure ] 60% o] 4ol olx} 1
7]7F 1.2mm ol8k& mIFHA)S 49 £l 94
WPl E) - §4517] 9] = HAWMIEH] 7Y 28] o]
Aalgek sloi Lpeleku) mEk Hlubolo] Hiulel
R RS R ‘1]E}0101 Furol @oluko]

80291 494z E2 94t HAI 5 2l lape)
S7) Ss dsiitel sk AlsbAl hebkten )
2}2L7] 1.2mm ©]&kel 1.2~3 5mmE 1:17 63}

(()FF B9 BAREN: F70gh8 Lhebult) o3
EA| MR 7} Hvto]e] Ruko
Nbo]dtolo} Mtute] Shirubo] bgtol

v

Hrfoloy ftukof njiid “o) 7 7] Houko)] &g ; ]
-¢]

‘]

Q1 17100 ok

P e G S B P N A R B

Aol At et g o)l *}*-

LY SBR el 2wl g s pfe]o} Rk ensl
oAl REE s s EhR] obe HElolo] hiuk
S AR M) ofF 3% EAE)
e 4 vl Tt mrlelo] Rube) ®9lukol
B07RV ol i Aai7zh vl ulo] SRag-gh Sl et
T ehdar, Eelo] AlEn] 10%°e] SBR ghel ik
Feleh AbilE yitEle] 9 Zulule] Mwjo]

T

2]
R0 gle) Fael 91

1
Ll

VA EY

glow 58], sletojo] thure) &
Aol slEfolo] Hute] elgh 4

A 4 algtan, FAs] 7

Z232|EstS=EE M 8 H 6% 1996. 12




particle size 1.2-3.5mm

Water—cement ratio(%)
Water-cement ratio(%)

R
5
0 1 1 1 i 0 1 L 1
0 0 4@ 80 8 o 20 40 60 W

Crumh rubber content{%) Crumb rubber content (%)

Fig. 2 Air contents of cement mortar using
crumb rubber
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Crurhb rubber

Photo 4 Microstructures of SBR-modified mortar
using crumb rubber
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