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ABSTRACT

Various researches on the application of polymer dispersions to the cement mortar and concrete have been
practised in many countries like America, Japan and Germany and so on because of high performance and good
modificaton effect of these. In this study, SBR, Polymer dispersion that widely used in situ is employed that the
self~flowability may be induced in the cemen mortar. In order to comprehend and investigate the modification of
cement mortar with self-flowability by SBR and properties and fracture mode of adhesive strength in tension of
that, experimental parameter was set as SBR solid-Cement ratio(S/C) and Cement'Fine aggregate(C:F) and the
experiments such as Unit weight, Flow, Consistency change, Crack resistance and Segregation that inform on the
general properties have been done. In addition of that, Adhesion in tension is measured with a view to
comprehending the properties and fracture mode in tensile load. Consistency change of cement mortar modified by
SBR did grow better as the ratio of SBR solid-Cement increased and was much superior to that of resin based
flooring such as polyurethane and epoxy which recorded the loss of consistency in 90min. after mixing. Adhesive
strength in tension increased with continuity in the curing age and showed the maximum in case of C:F=1:1 and
S/C=20%. As the increase of curing age, the fracture mainly happened in the concrete substrate and the interface

between the specimen and concrete substrate.

Keywords : SBR, cement mortar, flooring, self—flowability, consistency change

S 71, B WA 53 28 2R A Hste] A
TA & o8 71 A Aot =M ol4N=E
7 EE TR AFAe FENEst 22 72
FAL v AFALE A7l frelsteior v} A
e} w2 eREA, WISty UmtEAS shAol
AR AlRIE REEEE Wibdd UlokEA 5o Wt
sdol Wil tupigol vrol AuelAE wUAE doA
AFANA S FA % & AT 87] T
@7kl ojste] dsshe dAS AHa g o
3 9 Hdsiu 7H*4°}U% A7HEQl 23E 7] 99
of 394 &2 udE, UrtEAel $8 524 A
2 QAN de A &ska glom ok o} AWl

* Corresponding author
Tel : 063-270-2258 Fax : 063-270-2285
E-mail : arkido@cricmail.net

AL A *3ﬂ~9}
E elX FHE vzt
oA FO|EZ T AHeA
Slon) e} Zgho] ¥4
fos peh g 1‘”.
b & deMe e s B At 28
Hojxon  AWES]  Fukgd] g AFFe
(obstruction)o] §1E Aoz AHA =% SBR latex
(styrene butadiene rubber latex)& AMEEoEM AlWE
Regze] Ass MEANA A FEAHE 7RNE A3

549



Ag Az & APAY BI8AFY AN 5o
ouldel A3 TA2agE}e] RIS SBRY| A
Vet ABARS ezt 24slo] SBR-AlMEH] 9}
AEAZ o] g} 3L dEgd 7 A

shope stetsler

2. Al

=
m

2312 E2|0i9] 0|2

NHE Ragas ZAMEN7} Z715] ne) $2¢
Ho2 FAHE AIFAEE AAEY AA 284 Asd
El(segregation) Beld, AEAs 59 B4 A &4
& 3 4 gl ool me % AP o) APHL
MAste] AR EAS FolHAE AME EZE29

T BF & 1 oo M 7 I Ass
ol disted B A7t HAd AdgHo] gk AN
E REg29] X—?%"“g FWAstaA UiekR A, wiedd, W
bR, U 59 A%g ATE v B AlgH
HZ o] JAAT AFFRol=A] AAE 7HHiL
NE 1A LRAAEE AWE ZEEZ2Y] 53 A
4 Azz 2 daiA a0 714 nRAAEdE -
1o 2271 9lom oEH(emulsion) e A3
=2 (redispersible powder)$} 2L G7taA A=
HE RaelEd A4Hoie o ANGYLEH 5T
Zo|uAl 5o Qlalo] AME EEEZY] El% i

> ez

29l EAS dAstA Al &t i &
22 dioz 48 48 2adad 13 4% 5 o
A AHE = Y 2He J]|EY BE AYE EEEE

S ulsmstal 2 o) ol S clatel %4 % 137
E7} A Rl ol A Al 2A Ze
7k AE mEeze] E915e] AHgEoiNE Fd of
TrO]E} 31-_;41}1 oloﬂ ‘ﬂra /\]uﬂE UEE}E,] _,_zl7l-1:
o AT oM YA Ee FAAES dshe
Aoz WE ojdd RAAE E £} AWEY|g 52
Aol 543t Agejel o) 2 e wEn,

O

°l st rl

Step 1
R + CHy=CH-CH-CH; —>» CHy;=CH-CH-CHzy»*

Butadiene
R
Step 2
CHs-CH=CH-CH» + CHy=CH-CHs-CHs
I|2 Styrene
——>» CHz;-CH=CH-CH;-CH2-CH-

R CeHs

Fig. 1 Composition and structure of Styrene
Butadiene Rubber'”

550

B 7o AH-® SBR(Styrene Butadiene Rubber)< =
W KAloll M Az 9low sufjelsod AME 85
Hsle e AWt F£AH AREA Fg 13 22
Styrene¥} ButadieneQ] FFEAZ o|FN nEA A
2A plEel e BX 23802 HEH gl Aol

3. MEINR
31 AlgHIZ

311 AHE

B A% A8E AHEE Sy DY REEEAE
ARIE(OPC)olTh

312 =4

ZAE Q% BXE ZAo] Fg 29 722 = JAHY 6%
A AR ey 1 B2l A4 Table 13 2tk
3.13 AME &E3}8 ZgM(cement modifier)

B Algd AWE 23 ZEve I KA
A FA AR )= Styrene Butadiene Rubber(SBR)
S AHESIST

3.14 A ¥ A (antifoaming agent)

HAAE Az o HEs AUBAA] g Al
E mzgz Yz 49379 05% zA43t7) Yate”
B odgo] AbgE A¥AE Aa2A o EHols SPR
B0 TEE el 07 %S LHEH 2 Axksle] A
7Vakgich

3.15 &34 (chemical admixture)
SBROH ﬂz‘sﬂ A" AWE Z2ezo §E24
CE 53

KS Sieve Number
#200 #170 #100 #50 #30 #16

-
j=2

a0 20 &
o °
§§GO 40¢_§§
Eo E%
-2 He0 3 &
c £ o 8
< g S
@

8 2 J4s
e &

0 100

75¢m 88 0.15mm 0.3 06 1.2
Metric Size

Fig. 2 Distribution curve of particle size”

S=Ean =5 =2E M153 45(2003)



Table 1 Physical properties of fine aggregate

Max.size (mm)
<12

Specific gravity (20C)
25

Water absorbtion (%)
0.4

Solid volume percentage(%s)
58.1

Table 2 Properties of SBR for cement modifier
pH
7.8

Density
1.02

Viscosity (MPa - s)
82

Total solid (%)
48.3

Table 3 Properties of chemical admixture
pH
10.0
8.0

Admixture type Viscosity (MPa - s)
90

200

Total solid (26)
48.3
449

Superplasticizer

Viscosity agent

Table 4 Mix design of concrete substrate

Unit weight (kg/m®)
Cement
395.6

W/C(%) S/a (%)

Water
212.8

Fine aggregate
779.7

Coarse aggregate
981.1

53 44

Table 5 Mix design of cement mortar

Unit weight(kg/m®)
SBR solid | Water
90 280
172 228
302 0
290 310
335 359
39 387
83 308
124 271
196 233
250 268

Superplasticizer
(wt98)
2.0
2.0
2.0
N/A
N/A
2.0
2.0
2.0

Viscosity agent
(wt%)
N/A
N/A
N/A
0.08
0.1
N/A
N/A
N/A
50 2.0 N/A 393
75 N/A N/A 333

Notes : CF indicates the ratio between cement and fine aggregate by weight.
S/C indicates the percentage between SBR solid and cement by weight.

Type S/C(wt%)

(by w:eight) Cement

902
861
1006
580
447
393
417
414

Fine aggregate
8%
855
998
575
443
1169
1242
1234
1169
992

10
20
30
50
75
10
20
30

111

SBR~
modified

1:3
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Table 6 Fracture mode in tensile adhesion

Fracture mode in tensile
adhesion

3days | 7days {28 days| 50days
10 Strac. | Strac. Tfrac, Crae.
20 Stac. | Strac. | Tirac. Ctrac.
11 30 Strac. Yirac. Trac. Tfrac.
50 Tfrac. Strac. Tfrac. Crrac,
75 Ifrac. Strac. Lirac. Ttrac.
10 Strac. | Strac. | Strac. Strac.
20 Strac. | Strac. | Strac. Strac.
1:3 30 Strac. | Strac. | Strac. Strac.
50 Tsrac. Ttrac. Strac. Itrac.

75 Ttrac. Tfrac. Strac. Strac.

Notes ; S indicates the fracture in the specimens.
Iirac. indicates the fracture in the interface.
Cirac. indicates the fracture in the substrate.

Cement: fine
aggregate S/C%)
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