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ABSTRACT

The purpose of this research was to develop a rapid setting cement latex modified concrete (RSLMC) for bridge
deck repairing and overlaying. The main experimental variables were latex contents, antifoamer contents and
water-cement ratioes. The workability, strength development and permeability were measured as responses.

The results showed that latex content increased the slump and reduced the unit water required for same
workability. The air contents were measured as 80~9.0% and 20~3.0% without antifoamer and with 1.6~3.2 % of
antifoamer, respectively. This resulted in the increment of compressive strength development by 10~20 %. The
flexural strength of RSLMC increased greatly as the latex content increased, but not in compressive strength. The
compressive strength and flexural strength developed enough for opening the overlayed RSLMC to the traffic after 3
hours of RSLMC placement. The permeability of RSLMC was evaluated as negligible due to its very low charge
passed. Thus, RSLMC could be used at repairing or overlaying the concrete bridge deck at fast-track job sites.

Keywords: rapid-setting cement latex modified concrete(RSLMC), antifoam agent, latex
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Table 1 Chemical compositions and physical
properties of rapid setting cement
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Table 4 Mixing proportions

Si0; | ALO; | Fe:03 | CaO | MgO | SOs | RO
(%) (%) (%) (%) (%) (%) (%)

10.2 16.7 1.3 50.8 14 155 0.4

Table 2 Physical properties of latex

W/C |Latex"| S/a Unit weight(kg/m’)

(%) | 9 | (%) | C W S G | Latex
38 0 48 | %4 [ 715 | -
38 | 15 8 |94 | 715 | 12
49 0 191 | 976 | 731 0
45 5 |58 |30 | 154 971 | 727 | 4
39 [ 10 1o |97 | 132 | 81
32| 15 65 | 984 | 737 | 122
28 | 2 25 | 984 | 737 | 163

Notel) Latex: water(52 %) + Latex solid(48 %)
Note2) Antifoamer: ratio of latex solid and antifoamer
solid: 0~6.4 %

Solids content pH RVT Brookfield viscosity Su(z;jf;glzst/ecrﬁ;on Part(ircllri)size Stabilizer type
48 95~11 40 mPa.s 30~35 180~210 anionic

Table 3 Physical properties of aggregate

Aggregate Max. size (mm) Specific gravity Absorption (%) Fineness modulus
Fine aggregate <5 0.71 2.88
Coarse aggregate 13 11 6.2
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Fig. 1 Experimental arrangement of chloride ion
permeability test

Fig. 2 Vaccum saturation apparatus

Table 5 Chloride ion permeability of concrete”

Relative Charge passed
peremeability (coulombs)
High > 4000
Moderate 2000 ~ 4000
Low 1000 ~ 2000
Very low 100 ~ 1000
Negligible < 100
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Fig. 3 Slump loss of RSLMC and RSC
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Fig. 4 Slump loss of RSLMC by antifoamer contents

55

50

45
40 \
35

30 \

.

25 i
0 5 10 15 20 25

Latex contents (%)

W/C ratio (%)

Fig. 5 W/C rate variation by latex contents

400

Penetration resistance (kgf/cm?)
n
Q
o
|

0 10 20 30 40 50 60
Elapsed time (min)

Fig. 6 Penetration resistance of RSLMC

FmEAe eS| =RE M43 32(2002)



il FadoEA ezl ZAEY Fahgo
oz AWE 43 B WAFe] Zhsie AdE Ql
o AYE HAH] ZAREY B3t RolAe
s o)zt

delz Elog @ 7)xeA oAlsh) 98 EA
e B~ A agro) FH) s 23FA fET
FEo| HIZ 0, 16, 32, 64 %= 33l Arleidion,
AFA| ARGl wE F)H *l A3 Fig. 73 2

*713 Al Az Hela TNE 15 %ol 2ZAE &Y
A B B 8% FNFE HAck olYd B3t

7 loL ﬁﬁ} T 2agE Wl s52 I8 A=
R sl AZAQl f”le] & 5 olnh mEhA,
RSLMCe} wlighl glo] AAgmelze] 37]% Favh whe
Al FeEojol & Ao At

LA EJQE] W F71F W8t BAE dvEd, 4
EA 32%2 AR ZB9E 30%, 64 %5 AHEEE A
de 21 %= 27t aske A0 YRt &, AXx ]
o] A H7l2 RSIMCAA wrAleh= Zes Z7])3e
APAAR AN 4 UL & 5 ATk

34 BELE 54

34.1 XA Qg g3k

Table 6 E-AHER] 33 %9+ 38 %A 2l
5% 2 AEA ::‘é ‘%Oﬂ 02 EAE 4395 JE
W Zolch ofele] ¥E dunw, gHrE &
& RSCE AF 34 7}011 W kgl/em’™®) & %=
& Jeplif o, AHo| T71e4E Fudy] 21
T bk 2 4 7k 28y, Y E-AHEN]
27494 BEx 15 %S EY§ RSIMCE £ Fd4
3 gEo] uf$ B Araly EAS YehRith
webA, o)2d RSIMCY e Zedd E
HEA 2457 AAES 27| Bk wd BEAS A7
F 9& Aog Ayl At

ol B oM E-AWER 33 %9} ZFEx 15%
oﬂ J‘,_].z:,—_ RSIMCJ )\1640 /\1}\] ]_o:h/} ]9,]_ 7L
A 27| BlE EHEE oF 18] cmE 74
2 EQler QI A Foee Wl
UER T

2-AEn

‘o

1
i

¥

=

¥

___4

o

o —

" b
>
= =
T e
— B

E=R TR

E
o
=
=
rlu
o3
« M
m
O>"
mlo
ruL
S
HL
2
£ ML

1 rkolol Wt o o
S A
2 3o
o 32
i
o &
ox
ol Ho
=
=
=01='
w
>
oz

2
B
X
w &
R
=

P
I
0
Rt
]
|m
il
<
0
]’_(')ﬂ
n

Iij

>
=
2t

H
[
L]

m
10

N
1

E

1
b
m
0z

ek

e, 234 EUE 64 %0AE
e oz et

wha], RSIMCY] 7% 3HE 93t A9 &4
dEn A3 gio] AAWMe] A¥A ARLL gels
ZAedded F4A0 @ A0S

Q88 A=rt Ast

Aolt}. Table 7%
99 garEs Aud v}% 2
o] Aatxo] AH 24zl 7445401*1 k BEE W
T AeE Vet BEx EUE 5 10, 5% A9E
s EY80] SAVER AR A8 AU Ao

2 ehgou), 27] B iAele BEEd 542
1o e, gEs 918 0 %9 AE :ﬂrg;} g}
dxe)l A7t Qe E-AlMERZE 2A AsE e
Beta 27\ Eddo) s AstEe Ao® Vel
o}, olshro] Aol YAt padte RS o
Eﬂ/\ AX]A go]_i o]‘l. ‘| é‘\_

AHES] 27| ool Hadt A ko] 7HaEof

10

5 \

c

3 4

.é
2 I— |
0

1.6 3.2 4.8 6.4 8.0
Antifoamer contents (%)

Fig. 7 Variation of air contents with antifoamer
(L/C = 15 %)

Table 6 Compressive strength development of RSLMC

Antifoamer Compressive strength
\é\é//og L(%}Oe)x contents (kgf/cm®)

(%) 3hrs | 6hrs | 24 hrs | 28 days

38 0 0 298 | 388 | 460 512

38 15 0 169 | 180 | 235 352

0 225 | 257 | 331 420

23 15 1.6 236 | 339 | 389 478

32 254 | 340 332 465

6.4 229 | 275 | 359 439
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Table 7 Compressive strength of RSLMC with latex

contents
Antiformer Compressive strength
content L(z&e)x YZ//S (kgf/cm®)
(%) 3hrs | 6hrs | 24 hrs | 28 days
0 0 49 | 159 192 346 384

5 4 | 279 | 306 | 381 518
10 39 | 259 | 297 | 371 556
15 33 1 2% | 339 | 389 478
20 28 | 155 | 315 | 368 446

16

Table 8 Flexural strength of RSLMC with
antifoamer contents

Antifoamer Flexural Strength
L(z(iﬁe)x YZ//(): contents (kgf/cm®)
° ° (%) 3hrs | 6hrs | 24 hrs | 28days
0 53 63 74 9

16 55 67 77 115

B8 sy T [ 10 | 7 | 103
6.4 52 60 61 91
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Fig. 8 Compressive strength development of RSLMC

140
120
100
80
60
40
20
0

B3 hour ®6 hour O 24 hour m28 day

Flexural strength(kgf/cm?)

[0} 1.6 3.2 4.8 6.4
Antifoamer contents (%)

Fig. 9 Flexural strength development of RSLMC

Table 9 Flexural strength of RSLMC with latex

contents
Antifoamer Flexural strength
content \Z//(): L(%}Oe)x (kgt/cm?)
(%) ? 3hrs | 6 hrs | 24 hrs |28 days
0 49 0 25 47 48 64

4% 1 5 42 | 62 67 97
39 |10 ] 41 | 66 72 105
33 | 16 | 55 | 67 77 115
28 | 20 | 53 | 5 34 107
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Fig. 10 Flexural strength development of RSLMC
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Table 10 Permeability of RSLMC with latex contents

Slumy Ww/C Latex Curing time
omy | o | " | Coulombs (days)
49 0 1312
45 5 1229
18+1 39 10 337 28
33 15 68
28 20 23
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Fig. 13 Permeability of RSLMC with latex contents
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