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Properties of Permeable Block using Artificial Permeable Pipe and
Polymer Powder VAE to Improve Permeability
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Abstract

Since 1960, Korea the town center was developed intensively due to rapid industrial development. As a result of the
development, the population was concentrated in urban areas and the green area was decreased. Due to the decrease of the
green area, the circulation system of the rainwater was changed, hence the rainwater was not introduced into the
groundwater., On the other hand, the water on the surface of the road was changed into the water for flowing to the river
and evaporation. The changes in the water flow cause many problems, and the depletion of the groundwater does not create
an environment in which microorganisms and plants can live. in Korea, permeable pavement construction is increased to
solve these problems, but existing pavement blocks have many problems. The pores of the permeable block are clogged due
to the accumulation of dust or whitening phenomenon, and the permeability is lost. In this study, the solution of the
problems of existing permeable block were suggested by using polymer and artificial permeable pipe, and strength,
permeability and service life are increased, The relationship between the substitution rate of the polymer and the mixing

ratio of the artificial permeable pipe was analyzed.
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Figure 1. Polymer matrix
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Table 1. Properties of polymer VAE

h Buk Solid Viscosity
i asl u 0li
Prote”ct_lve _ pH  (cp,257C,
collol (%) density(g/mé)  content(%)
10rpm
Poly vibyl 10
05 99+1 7 4,000
alcohol +2
Table 2. Experimental plan
Experimental )
Experimental level Remark
factor
W/B 20 (wt.%) 1
Binder:aggregate 1:5 1
Binder c?, vae” 2
Replacement o
ratio of VAE 0, 10, 12, 14, 16, 18, 20 (%) 7
Constant temperature and
Curing humidity, 5
condition (Temperature20+2°C,
Humidity 80+5%)
Density, Water absorption,
Assessment Flexural strength, 6
items Compressive strength, Porosity,

Permeability coefficient

a) C : Cement
b) VAE : Vinyl Acetate-Ethylene
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Figure 2. Density and water absorption
according to of polymer replacement ratio
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Figure 5. Porosity according to of
polymer replacement ratio
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Figure 6. Permeability coefficient according to of polymer
replacement ratio
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Table 3. Experimental factor and level
Experimental Experimental level Remark
factor
w/B 20 (wt.%) 1
Binder:aggregate 1:5 1
Binder c?, vag? 2
Replacement o
ratio of VAE 14 (%) 1
Artificial
permeable pipe 1.0, 2.0, 3.0 (%) 3
mixing ratio
Constant temperature and
Curing humidity, 5
condition (Temperature20+2C,
Humidity 80+5%)
Density, Flexural strength,
As;essment Compressive strength, Porosity, 5
items o .
Permeability coefficient
a) C : Cement
b) VAE : Vinyl Acetate-Ethylene
2 Aol A AREE JIFFTRS 1R 2ol

‘

>,II.

1ZolLt 0] WS ST UHAIEO] B Eoe B

b 7o B8319I Figure 8 ik F4mE

FTEGE B} AR AE] FAoln)
At

.
=2

o ol
)

Hops

=

A=

222 AWAD 9 24

D

Figure 9= JEE43 £980] M2 We S48 e}
W Ao AgEae] Bgo] Z7Mle] uet Wl 7}
A5t 7% ol 9tk B 1.0%} 3.0% Wl
A9 2o 5.5%0] Wt sk A SIe 4 ok
olefet 2} ZhE QIEEAO] OF 0.8 A e WES
FRAIL QA Rz} o] A7)0 ulZsl] wEe] o1
Soto] EQI80] SRR ARAl] WErt pshe
Ao Ty

451

Figure 8. Artificial permeable pipe model
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Figure 9. Density according to of mixing ratio artificial
permeable pipe
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Figure 10. Flexural strength according to of
mixing ratio artificial permeable pipe
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Figure 11. Compressive strength according to of
mixing ratio artificial permeable pipe
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Figure 12. Porosity and permeability coefficient
by artificial permeable pipe mixing ratio
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