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An Experimental Study on the Physical Properties of Porous Cement

[

Concrete Using Polymer as an Admixture

HE oIlg" AER
Chae, Chang-U Min. Byung-Yeol Shim, Jong-Woo

ABSTRACT

Porous Concrete usually contains a large amount of voids(about 10~20%) after compaction
so that it has relatively high permeability. It has been introduced in domestic since early
1980°s but it has problems such as lack of optimized mixture, low strength and durability,
and other defects, etc. The purpose of this study is to manufacture high-performance porous
concrete using polymer to enhance the mechanical properties.

The results of this study are as follows: the compressive strength range is 92~207kgf/cr,
the tensile strength range is 14~28kgf/cr, the bending strength range is 42~73kegf/cw, and
the coefficient permeability range is 5.77X10%~6.79% 10 cm/sec.

To develope high-performance porous concrete, further studies are needed on optimum
mixture of fineness modulus and admixture.

Keywords : porous concrete, polymer, coefficient permeability, flexural strength
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Table 1 Chemical and physical properties of cement

Si02 | AlzO3 | Fe03 | CaO | MgO |Dens| Fineness
(%) (%) (%) | (%) | (%) | -ity (cu'/g)

20.3| 6.2 3.2 |624| 3.0 [3.14]| 3265
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Table 2 Physical properties of aggregate

Maximum Unit Absorp-
. Den- R .
size weight | tion rate

mm) | | Gg/m) | %)

Fine aggregate
(River Sand) 5 2.57 1,686 1.59

Coarse
aggregate
(Crushed

aggregate)

10, 13 | 2.67 | 1,490 1.97
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Table 3 Properties of polymer

Regulations Property of diffusion
Solid i
011 Viscosity Specific | Average
contents pH Cravity | grain size
(mPa - sec)
(%) (g/cr) (gm)
57x1 140~200 | 7.5~8.5| 1.04 0.2
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Fig. 1 Mixing program
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Table 4 Rod temping for each specimen

Compre§s1ve Flexural Coefficient
‘tensile strength ermeabilit;
strength g P 4
Specimen Cylinder Prism mold Cylinder
size mold 10x 10X 40cm mold
210X 20cm #10x20cm
75times rod | 200times | 75times rod
i rod temping | temping for
Rod temping temping for &
" 3 layers for 2 layers 3 layers
condition : k
(26times | (100times | (25times
each layer) | each layer) | each layer)

* AR e 5keol WWE ST AFIHA.

7t 58
B2 gazee 2282 4L 4 g4 Tt
ek
G,
A7 A, P: ZFE(Porosity. %)

G,: R¥7)¥Z(Apperent density)
G,: Au%(True density)
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Table 5 Mixing factor and level

. Coarse
Unit Fi
W/C | ageregate ne Polymer
cement . aggregate
(%) | maximum o (%)
(kg/m') . (%)
size {mm)
Fac 340, 10 0 0, 10,
~tor 360. 28 20
) 380 13 10
LeVL 3 1 2 3
-el
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Table 6 Test results
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Sym})ol cgrzlei;t Aggsrizzate W/B | Polymer Comp. Tensile Flexural pSrO;f:iaclE?tty Porosity w[iingi}txt
wit | oo e (%) | (%) | et/ | (kef/ed) | (kaf/ad) s | o
AN-1-1 0 115 17 23 679x10" | 1617 | 19
AP-12 | 340 5~10 2 10 123 15 a7 310x10° | 1534 | 200
AP-1-3 20 108 16 55 3ux100 | 1257 | 197
BN-1-1 0 W 17 I s48x10" | 1707 | 1w
BP-12 | 360 5~10 » 10 104 15 54 L41x10° | 1610 | 202
BP-1-3 2 % 16 52 344x10" | 1433 | 201
ON-1-1 0 128 2 1 530x10" | 1500 | 201
CN-1-2 | 380 5~10 2 10 137 2 54 400x10" | 1340 | 202
CN-1-3 20 118 14 2 30x10" | 1343 | 2.4
AN-2-1 513 0 187 2 52 2.40%10" 9.05 213
AN-2-2 | 340 | + Fine | 28 10 150 23 59 18410 9.48 217
AN-2-3 aggregatel 0% 2 130 23 54 607TX10° | 827 | 212
BN-2-1 - 0 207 % 55 187x10" 793 2.20
BN-2-2 360 + Fine 28 10 205 21 55 2.21x10™ 9.70 219
BN-2-3 aggregatel0% 2 200 21 53 577x10¢ | 752 | 218
CN-2-1 s 0 189 2 55 1.30x10" 75 217
CN-22 | 380 | + Fine | 28 10 166 7 73 9,62 x10° 837 218
CN-2-3 aggregatel0% 20 141 24 53 8.93% 10 9,09 217
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Fig. 2 Compressive strength by replacement ratio of
polymer{using coarse aggregate)
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Fig. 3 Compressive strength by replacement ratio of
polymer(using coarse+fine aggregate)
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Tensile strength(kgi/cm?)
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Fig. 4 Tensile strength by replacement ratio of polymer
(using coarse aggregate)
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Fig. 5 Tensile strength by replacement ratio of polymer
(using coarse+fine aggregate)
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Fig. 7 Flexural strength by replacement ratio of polymer
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Fig. 8 Unit weight by replacement ratio of polymer
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Fig. 9 Coefficient permeability by replacement ratio of polymer
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Fig. 10 Porosity by replacement ratio of polymer
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