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ABSTRACT
It is known that latex-modified concretes were increased their durability and permeability by added latex. The

purpose of this study was to analysis the air void systems in latex-modified concretes using a reasonable and
objective image analysis method with main experimental variables such as water-cement ratios, latex contents(0 %

15

%) and cement types(ordinary portland cement, high—early strength cement and very-early strength cement). The

results are analyzed spacing factor, air volume after hardened, air distribution and structure. Also, air void systems
and permeability of latex-modified concretes were compared with correlation. The results are as follows; The same
w/c ratio LMC showed better air entraining effect than OPC with AE water reducer. The VES-LMC-showed that
the number of entrained air below 100 gm increased more than four times. In the HES-LMC, micro entraining air
having range from 50 to 500 um increased above 7 times without antifoamer. Though spacing factor was measured
low, latex-modified concretes were showed that permeability was good. It is considered that air void system does
not have an effect on the property of latex-modified concretes but latex film is more influenced in the their
durability.

Keywords : image analysis method, latex modified concrete, antifoamer, air void, permeability
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Table 1 Physical and chemical compositions of
cement used

Cement| Chemical composition (%) |Blaine fineness |Specific

types | SiOz [ ALOs|Fes0s] Ca0]S0:|  (em’g)  |gravity
orC [208] 63 | 32 |61.2] 23 3,200 3.15
HEC [197] 59 | 30 [621] 42 4,400 3.12
VEC [102]167] 1.3 [508]155 5,400 2.90

Table 2 Mix proportion of Latex-modified concretes

Type | W/C|S/al_Unit weight(kg/m®) | Ad. |Gmax
@ || cIw] L [c[s |©]|mm
OPC 33 | 58 1400[132| - 795 [1033] 2.5" 13
LMC 33 | 58 |400| 67 1125|728 | 946 | -
VEC 38 | 5813901148 -~ 789 11031 - 13
VES-LMC| 38 | 58|390| 43| 122 | 918|707 | 1™
34 | 50]1400] 71| 125 | 891 | 09| - 13
35 | 50(400| 73| 125 | 8881806 |05
HES-LMC 31 |50 |400] 59| 125 [908 | 824 | - 25
32 [ 50[400| 61| 125 [905|821 105

* ! air entrained water reducer, ** . antifoamer
=kx ! Latex solid ratio for unit weight cement : 400x0.15=
60 kg/m”
Latex content = solid : water = 60 : 65 =125 kg/m3
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Table 3 Permeability rating by KS F 2711

Coulombs(Q)
above 4000
2000~ 4000
1000 ~2000

100~1000
100 below

Permeability rating
High
Moderate
Low
Very low
Negligible
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Fig. 3 Comparison of Air Content for LMC

(b) entrained air voids
(below 1000 m)

(a) entrapped air voids
(above 1000 ¢m)
Fig. 4 Distribution of air voids
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Fig. 5 Air void distribution of LMC
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Fig. 6 Distribution of air voids in number at HES-LMC
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Fig. 7 Air void distribution of HES-LMC
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Table 4 Spacing factor of OPC and LMC

Air  [Spacing | Curing
Z(S)Ir?srset?ef \Z//(): L(elje)x Coulombs | content | factor time
° i (%) (¢m) | (days)

oprC 33 0 4,000 543 601

LMC 33 | 15 1,525 454 405 28
Table 5 Result of air void system of LMC
OPC LMC
Number of air void 1,361 3,490
Average area of air void (ﬂl’ﬂz) 278,806 94,026
Air content (%) 5.43 454
Spacing factor (um) 601 405
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Table 6 Spacing factor of HES-LMC

Type of |W/C|Latex | Coulombs Air Spacing
concrete | (%) | (%) |7days |28days|content (%6)| factor (zm)
G13-AF0 | 34 15 | 4,300 | 1,800 473 318
G13-AF05| 35 15 14,600 | 2,000 0.92 841
G25-AF0 | 31 15 1,800 | 1,000 4,64 281
G25-AF0.5 | 32 15 2,200 | 1,500 2.41 642

*(13 © Gmax 13mm, AFO5 © Antifoamer 0.5%

Table 7 Result of air void system of HES-LMC
G13-AF0 |G13-AF0.5| G25-AF0 |G25-AF0.5
5,041 452 5,888 735

Number of air
void
Average area | 5q410 | 107565 | 46877 | 143648
of air void (xm”)
Air content

(%) 473 0.92 4.64 241
Spacing factor 318 841 281 642
(¢m)
e
7 e ]
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below 1000.m
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Fig. 8 Comparison of air content for VES-LMC
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Table 8 Spacing factor of VES-LMC

Types of |Latex Air content | Spacing Curing
concrete | (%) Coulombs (%) factor(ym) | time (days)

VEC 0 710 3.56 534.4 28
VES-LMC| 15 127 2.52 2745

Table 9 Result of air void system of VES-LMC

VEC VES-LMC
Number of air voids 1,708 7,291
Average area of air void () | 147,036 25,344
Air content(%) 3.56 2.52
Spacing factor(um) 534 274
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Fig. 9 Distribution of air voids in numbers at VES-LMC
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