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Table 1 Experimental factor and level

Factor Level

Aggregate G6, G8, G9
Designed void ratio (%) 10, 20, 30

Table 2 Materials used

Materials Properties

Ordinary portland cement

Coment  H ensity:3.16g/om’. Blaine:3350cm?/g

G6 (Crushed stone No.6 : Particle size 5~ 13mm)

Density‘:Z.?Og/cma‘, Water absorption:1.09%
Solid content:56.0%

G8 (Crushed stone No.8 : Particle size 1.2~2.5mm)

Aggregate  [[Density™2.70g/cm’, Water absorption:1.35%
Solid content:54.3%

Density*2.70g/cm’, Water absorption:1.04%
olid content:52.8%

l(:Q (Crushed stone No.9 : Particle size 0.6~ 1.2mm)

Water “City water

Admixtures

Air-entraining and high—range water-reducing
dmixture (Polycarboxylic acid)

* in saturated surface-dry condition

-

Table 3 Experimental conditions

w/Cc®) o5
Mixing method IPaste premixing

150 (G6-Designed void ratio 10%)

190 (G6-Designed void ratio 20%-30%)
230 (G8)

267 (G9)*:Impact number is 0

Condition] Target flow value

Compaction methodi[Table vibrator

Compaction time H1 Os

ompressive strength,
Flexural strength,

ermeability,

umping capacity,

ater absorption

Evaluation item
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Weight measurement
of specimen with
saucer at constant
intervals,

Weight measurement of| |Submergence of
specimen in saturated specimen in water.
surface—dry condition. (Depth:10mm)

Fig. 1 Method of pumping test
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Fig.2  Relationship between water pumping rate
and total void ratio
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Fig.3  Relationship between water pumping
height and total void ratio
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Gas phase

h : Rise of water(m)
T : Surface tension (N/m)

@ : Contact angle between
meniscus and wall of
capillary tube (° )

0 : Density of liquid (kg/m°)
¢ : Capillary radius (m)

Fig.4 Equilibrium in capillary phenomenon
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Fig.5 Capillary phenomenon in POC and
distribution condition of water
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Fig.6 Relationship between rise of water and
contact angle
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Fig.7 Relationship between rise of water and
capillary radius
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Photo. 1 Measuring device of contact angle
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Table 4 Method of image analysis
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*Particle size : G8
“Designed void ratio : 20%
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the figure on the left

= 52 274
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Table 5 Relationship between particle size and designed void ratio on binarized imaged

Designed void ratio (%)
10
Particle size

20 30

Binalized image

G6

Theoretical Capillary 206
radius {(mm) X2 i

248 2.87

Binalized image
G8

Theoretical Capillary
radius (mm) X 2

Binalized image
G9

Theoretical Capillary

radius (mm) X2 4%

0.36 0.33
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Table 6 Influence of designed void ratio (Example of
particle size = G8)

Table 7 Influence of particle size (Example of

designed void ratio = 20%)
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Particle size
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Fig. 9 Influence of total void ratio
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Fig. 11 Relationship between total void area and
total void ratio
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Fig. 10 Influence of particle size
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Fig. 12 Relationship between total void areas and
total void ratio
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THEORETICAL APPROACH ON WATER PUMPING HEIGHT
IN SMALL PARTICLE SIZE POROUS CONCRETE

Shigemitsu HATANAKA™, Naoki MISHIMA™, Eisuke SAKAMOTO™ and Kwangmin PARK!

*1 MIE UNIVERSITY, Division of Architecture, Graduate School of Engineering (1577, Kurima
machiya-cho, Tsu-shi, Mie 514-8507, Japan) _

*2 MIE UNIVERSITY, Division of System Engineering, Graduate School of Engineering (1577,
Kurima machiya-cho, Tsu-shi; Mie 514-8507, Japan)

ABSTRACT : It is clear that the small particle size porous concrete using small particle size crushed
stone (the particle size : 0.6-1.2, 1.2-2. 5mm) is considerably superior in the water pumping
performance to normal particle size porous concrete. If the water pumping performance is able to
be evaluated, wider application of porous concrete can be expected in the fields of e.g. greenery
base and water pumping pavement, In the present paper, before evaluating the water pumping
performance, water pumping mechanism was investigated based on capillary phenomenon.
According to the test results, it is clear that the water pumping mechanism of small particle size
POC is able to be explained to some extent by the capillary phenomenon. In other words, water
pumping height is not affected by the volume of void, but the shape of void, especially, corner parts
of the void. :

KEY WORDS : Porous concrete, Water pumping height, Capillary phenomenon, Capillary radius, Image
analysis, Total void ratio
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