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ABSTRACT

Significant improvements in bond strength between new and existing concrete can be achieved through the
modification of the new concrete by latex. This study focuses on the investigation of bond strength of latex modified
concrete. Pull-out bond test and uniaxial direct tensile bond test are adopted for evaluating the adhesion
characteristics of latex modified concrete to conventional concrete substrate. The main experimental variables are test
methods, latex—cement ratio, surface preparations and moisture levels. The results are as follows; The increase of
latex—cement ratio substantially improves the adhesion between latex modified concrete and substrate. The effects of
surface preparation at substrate into the bonding of latex modified concrete are quite different according to the
conditions of surfaces. Thus, an adequate surface preparations are essential for good bond strength. Because the
moisture level of the substrate may be critical to achieving bond, optimum moisture condition for a conventional
concrete has evaluated in this study. The saturated condition of surface is the most appropriate moisture level among

the considered, followed by dry condition and wet condition.

Keywords : latex modified concrete, bond strength, direct pull-out bond test, uniaxial direct tensile bond test
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Table 1 Mix design of LMC (Unit : kg/m®)
W/C | S/a Slump
©) | (%) C |Latex| W S G |SP (em)

0 148 | 1040 | 857 4 -

40 128 | 1012 | 834 - 7

37 55 [400| 80 108 | 984 | 811 - 18
120 83 956 | 788 - 24

160 68 927 | 765 - 25
Table 2 Mix design for substrat (Unit : kg/m)
\(Y//o(): S/a (%)| Cement | Water | Sand | Gravel
35 40 500 175 676 1041
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Fig. 3 Schematic of pull-out bond Test

Fig. 4 Uniaxial direct tensile bond test set-up

Table 3 Mechnical properties of concret

Latex- |Compressive |Flexural Splittin tensﬂe
cement strength strength St?en t}?(k t/md)
ratio (kgf/m*)  |(kgf/m®) gintie

Substrate 410 49 25

L/C 0% 405 48 26

L/C 5% 370 48 28

L/C 10% 363 56 38

L/C 15% 353 62 37

L/C 20% 282 66 36

Table 4 Test results of pull-out test for latex—-cement
ratio and fracture mode

Latex—| Tensile stress Fracture mode (%)
cement at fatlure
ratio (kgf/cmz) LMC | Interface | Base con'c.
893 5 0 15
%g/c 807 85 15 0
6 442 8 5 10
1654 70 20 10
IL({(S 16.45 80 2 0
g 11.22 80 10 10
20.36 20 0 80
fgg 20.81 15 0 8
6 19.36 20 0 80
22,01 10 0 90
ZLO/S 91.95 15 5 80
6 20.46 20 10 70

eHR=ae|E5E =28 HI13H 5=(2001)
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Table 5 Test results of pull-out test for surface
preparation and fracture mode

Surface | Tensile stress Fracture mode (%)
preparation at failure
(kgf/cm®) LMC | Interface | Base
20.36 20 0 80
Treated 20.81 15 0 85
19.36 20 0 80
6.90 15 50 35
Untreated 14.72 10 60 30
14.90 33 34 33
20.18
e
L
E]
g
o
2
2

Treated Untreated
Surface prepraration

Fig. 6 Comparison of surface preparation effect on
pull-out test

Tabel 6 Test results of pull-out test for moisture
level and fracture mode

Moisture Tensiflglstess Fracture mode (%)
level at alurQe
(kgf/cm’) LMC | Interface | Base con’c.

20.36 20 0 80

SSD 20.81 15 0 &5
19.36 20 0 80
13.25 100 0 0

Dry 12.22 100 0 0
9.19 100 0 0
19.67 80 0 20

Wet 17.38 85 15 0
16.98 75 20 5

251 20.18

5 20

ko)

f 151

3

% 10f

2

2 s

2

0

Dry Wet SSD
Moisture level

Fig. 7 Comparison of moisture level effect on
pull-out test

511



2) B9 Ao uhe gt
29e AP sund FBRe Fg 9l vehd
©

Seuolne) e we RAYER FabiRs
LMCole] sfaiulgo] A ehic. shele) ojaig
YE

4 929 F9 TR AR gYue 7 2
T
sk S ¢+ 99n

3) B9 Felol mE A

Fig 100 e B9 @aeel o2 ¥aE Y
Ao, FHAZTHFHOINS Hplge T 222
E9 mgo] ¥A BAHOY Helo] AxF FeolA
o s LMCAME BaEs aea ¥
7} e A ES o3y aes A 2aeest
AR olae) AN BAAS, FAARY wH

43 oIzl oI5t LMCS| HAZE 54

43.1 gEx £9&
A4 Ag) % o

2 EE 0 %9 FAREE 2% kef/em'2A 2
5919 0 %9 BT 158 kef/em” BT oF 45 %2

T2t
el
Jind
|
P
—3
&
(¢]
3
)
€2
w
—
2
£
3
=
=
o
ml
o
)
N S® H

L ror |

12 vehigich Belz E9gd mE FAREE,
A& 7tk A FAZI SN, &

98 0 %elA BRAREs} A4 =A JEaL 2

08 0%clM 7HE e FAAES YR,

ot
g 2 %o

R

4.3.2 THA] W L% §
AW Azl Wg IMCS BE2IEY RARE

R

<]

kel

o]

£ B Base concret
053 M Interface

g LMC

I

IR

5 10 15 20
Latex—cement ratio (%)

Fig. 8 Mode of failure for L/C ratio from pull-out test

512

9

[

T

(o]

E B Base concrete
[

5 M interface

] LMC

U~

Dry Wet SSD
Moisture level

Fig. 9 Mode of failure for surface preparation
from pull-out test

[3 Base concrete
fl Interface
N LMC

Fracture mode (%)
(o))
o

Dry Wet SSD
Moisture level

Fig. 10 Mode of failure for moisture level from
pull-out test

Table 7 Test results of direct tensile test for
latex-cement ratio and fracture mode

Latex- Tensile. stress Fracture mode (%)
cement at failure
ratio (kgt/cm®) LMC | Interface | Base

L/C 0% 15.73 70 30 0
L/C 5% 17.85 65 35 0
L/C 10% 20.68 65 25 10
L/C 15% 21.60 70 5 25
L/C 20% 22.95 70 0 30

Tensile stress (kgf/cm?)

0 5 10 15 20
Latex—cement ratio (%)

Fig. 11 Bond strength for L/C ratio from direct
tensile bond test
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Table 8 Test results of direct tensile test for surface
preparation and fracture mode

Tensile |Relationship 0
Surface Stross Detween Fracture mode (%)
preparation | 4t failure | parameters
(kgf/cm?) (%) LMC|Interface|Base
cutting| 15.73 100 30 70 0
sand
OPC | paper 17.82 113 80 20 0
WIel 9772 113 80| 15 0
brush
cutting| 21.60 137 70 5 25
sand
LMC | paper 23.37 149 75 5 20
wire
brush 23.47 149 80 0 20

|

i
0
H

2iEls JfY E=5e|se|

N
A
i

4.3.4 73] o) 9 BART EA K
) BHEls Ege] e AP
Fig. 149 vyehd

AAY s Edee] Skl wet
At gidel Mskelied, 2l 9] FMETE
oA LMCS 7 232E9] Hj&o] FopAn F3
Ao} Blgo] ol ulebA, el EYgo] 71
TE AT Z3YE AN BA4To] AHET LM
Col Q=T S7HHE & & Asi

OL/Cco%
BL/C15%

Tensile stress (kgf/cmz)

Cutting Sandpaper  Wire brush

Surface preparation

Fig. 12 Comparison of surface preparation effect on
direct tensile test

Table 9 Test results of direct tensile test for moisture
level and fracture mode

Moisture Ei:essiie R%g&(zg;llnp Fracture mode (%)
level at failure | parameters
(kgt/cm®) (%) LMC |Interface{Base
Dry 12.3 78 5 95 0
OPC | Wet 13.14 84 5 95 0
SSD 1573 100 70 30 0
Dry 16.78 107 35 65 0
LMC| Wet 20.84 132 20 80 0
SSD 21.60 137 70 5 25
25-
e 20
E’ 15
g
% 10 OL/co%
2 BL/C15%
s 5
RS
o
Wet Dry SSD
Moisture level

Fig. 13 Comparison of moisture effect on direct tensile
test
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