AA7IEATFAYNE R AGrEATE 2R, 2178 B, 2001
Journal of Industrial Technology, Kangwon Natl. Univ., Korea, No. 21 B, 2001.

AAME FH & SB Sdx Ad ZagE s @
= 3

Pl =
T4

Strength and Permeability Properties of SB Latex
Modified Concrete for Cement Types

of & s 5 8 % o F g & 3"

Lee, Bong-Hak Hong, Chang-Woo Lee, Joo~Hyung Kim, Dong-Ho

Abstract

This study focused on the investigation of strength development and permeability of
LMC(Latex Modified Concrete) and RSLMC(Rapid-Setting Cement Latex Modified
Concrete) as the latex content, cement types and w/c ratio changed. The compressive
strength of latex modified concrete decreased slightly and the flexural strength increased
quitely at 15% of latex content. This may be due to the flexibility of latex filled in
voids and interconnections of hydrated cement and aggregates by a film of latex
particles, respectively. The permeability test results showed that the permeability of
LMC was considerably lower than that of conventional concrete. Results of chloride
permeability test, for RSLMC indicated very low at an early age caused by the early
formation of needle-shape ettringites and latex film.

NAE: AUE £F, FH5 Fry

]

Keywords: cement type, latex, permeability

1. M2 : Agstn Ao makA, FAVIRE dEstn 27
aFAtely AP BE§oR ALY HHoz

A ZAYE YTA Aste]l WA e 247 AWMEE AEY Ea8 E(Rapid Setting
Fe gHZolu R AEZ FHNOT B Cement Concrete; ©}ét RSC)7F Ab&= 3 Qlth 2
a7 istel ANE WY Fol syt REEEA gk, RSCE 213 RFA WT4 Atz Qs
= ANEES ALRE 7|2 2aPEd FEx £3 TAR] 3~4del FHa FAHFH Go| Fra

o

Arteled AAE AMAAR B AR 234
E (Latex Modified Concrete; ©]3 LMC)& Al =3}
o Agst Aolthy 1z, LMCH A% @3
golth £2e AFE WAdo zages 34y
ol Asto] mHst dou, AFRFROT ALY
st7lol = FAIzte] Bodnz Fa Al wgd

» Zdostm 2ggey @
o Qs S et o
woe ZURER B2 FT

= A%E z2¥sta Aok

ayeg, B dFoMe 7|& Zazlexwe
AHEY AAEY AUMEENS AHNES AR
& e A FAYEG AT T Ry g8
A oaqle 93 wiEd IAXAA UFHSE
oz AEE £ Qe HHA g 2E5AAUNE
£ 32 E(Rapid-Setting Cement Latex Modified
Concrete;©13F RSLMC)ol tha] Zewy 2 =4
S4ol dal nAsm ols BAATH

- 317 -



o
ot
B
o
o}
:1‘0
2
ot
o2
o
offt
ol

2. A3 Table 2. Mix Properties of Latex Modified Concrete
/c | S/a C W Latex
2.1 NEre W
Concrete | o) | 96) | k/m) | (k) | 96)
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Table 1. Chemical Properties of OPC & RSC
hemical iti % . .
Cement Chemical Composition (%) Blaine Spedific
Type 2 Gravit
P S0: | AuOs | Fe0s | cao | mgo | sos | ©m7 Y
OPC 20.8 6.3 3.2 61.2 33 2.3 3200 3.12
Rapid-Setting
Cement 10.2 16.7 1.3 50.8 14 15.5 4500 3.04
(Hauyne)
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Table 3. Chloride Permeability Ratings Based on

N . , © Coulombs.
o ood
Permeability
Coulombs .
Rating
DATA LOGER 2 024 4000] A+ High
2000~ 4000 Moderate
4 4 1000~ 2000 Low
o o 100~ 1000 Very Low
- 4 1000] & Negligible
*. Concrete Specimen
Fig. 1 Electrical Block Diagram for - -
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. Fig. 45 @42 EJdE 15%Y8 %5 LMC#
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Slump Loss (cm)
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Fig. 3 Specimens Prepared for Chloride Fig. 4 Slump Loss of LMC and RSLMC
Permeability Test with Times
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Table 4. Compressive Strength of RSLMC and

LMC with Latex contents

Compressive Strength
Latex | W/C (kgf/cm)

Type
(%) 1 (%)
3hrs | 7day | 28day
OopPC 0 37 - 255 405
LMC 15 37 - 237 353
RSC 0 37 | 298 - 512
RSLMC| 15 37 204 - 425
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Fig. 5 Compressive Strength of OPC and
LMC with Latex Contents
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Fig. 6 Compressive Strength of RSC and
RSLMC with Latex Contents
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Table 5. Compressive Strength of RSLMC 33 g4z §4

and LMC with W/C Ratio
33.1 2l A Eglof o3t HE

Compressive

Type of |Latex| W/C |Slump| Strength (kgf/cti) Belss B S A HE FEAS A
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Table 6 Webd upsl Zo] SHHl2E FUF 7
OPC 0 | 45 - | 168 | 252 Foll wd HAEZL AdEes Aoz deid.
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Table 6. Flexural Strength Properties of RSLMC
and LMC with L/IC

Flexural Strength
Type of | Latex | W/C (kgf/cit)

Compressive Strength ( kgl/cm’)

200 Concrete | (%) | (%) 3hr | 7day | 28day
opC 0 37 - 40 48
100 |
LMC 15 37 - 55 62
o | e —— Rsc | o0 | 3| 33| - 72
OPC(w/c=45%} LMC(w/c=37%}
Fig. 7 Compressive Strength of OPC and LMC RSLMC | 15 37| 36 N 102

with W/C
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Fig. 9 Flexurat Strength Properties of OPC and
Fig. 8 Compressive Strength of RSC and LMC with Latex Contents ’

RSLMC with W/C
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Table 7. Flexural Strength Properties of RSLMC
and LMC with W/C

Flexural Strength
Type of | Latex | W/C | Slump (kgf/cu)
Concrete| (%) | (%) | (cm)
3hr | 7day | 28day
OopPC 0 45 - 33 39
LMC 15 37 - 40 62
20=x1
RSC 0 49 25 - 64
RSLMC | 15 33 55 - 115

°|

Bt

80

FLexural Strength ( kgt/cm®)

0
a

o

Fig. 11 Flexural Strength Properties of OPC
and LMC with W/C

120

FLexural Strength ( kgticm’)

0

RSC(w/c=49%)

RSLMC(w/c=33%)

Fig. 12 Flexural Strength Properties of RSC
and RSLMC with W/C
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Table 8. Permeability of OPC and LMC

W/C | Latex | Coulombs | Curing
Type (%) (%) Q) days
45 0 6670
OPC
37 0 4000 28
LMC 37 15 1400
8000
|
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| |
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Low

B Ve iow B
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OPC(w/=45%) opcm/:_’vn; LMC(w/c=37%)

Fig. 13 Permeability of LMC and OPC
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Table 9. Permeability of RSC and RSLMC

T W/C | Latex |coulombs; Curing Time
(]
o] v | (@ (days)
45 0 6670
OPC
37 0 4000
LMC 37 15 1400
37 0 710 28
RSC
49 0 1312
37 15 127
RSLMC
33 15 68
| Rapid:Setting Cement
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Fig. 14 Permeability of RSLMC with Latex

8000

6000

4000

Coulombs

2000

Contents

High

Moderate

Low

Very Low
Ngllglble

u
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