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Table 1 Location of this research with small particle size porous concrete

The object of this research

Area investigated in the past .2

B |8 §33 | 888 832
Small particle size por: te i i
p p oug) concre Poroiis Concrets Large particle size porous
( Porous mortar * ) concrete
Particle size | 06~12mm | 1.2~25mm |25~5mm| 5~ 13mm | 13~20mm[ 20~40mm 40~400mm
Aggregate
k Kinds of material | Crushed fine stone, Molten fine slag Crushed stone, Recycle aggregate Crushed stone, Concrete rubble

Mixing by mixer
Construction method
Tamping vibration / Spraying

Mixing by mixer .
B Integration of coarse aggregate

X . b raying binder
Tamping vibration v Spraying

Water retentive and pumping
pavement

Water penetration pavement

Application field

Base for greenery

(Grasses) (Trees)

(Fishing reef)
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Weight (4kg)

Vinyi
Chloride
tube (100mm)

(a) Specimen for compressive strength

Weight (20kg)

Acrylic
board (100mm)

Mold
(100mm)

(b) Specimen for flexural strength

Fig. 1 Method of compaction of specimen by vibration

Table 2 Materials used

Ordinary portland cement

Dot Density : 3. 16g/cm’, Blaine value : 3350cm’/g

G6 (Crushed stone No.6 : Particle size 5~13mm)
Density* : 2. 70g/cm’, 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%

G9 (Crushed stone No.9 : Particle size 0.6~1. 2mm)
Density* : 2. 71g/cm’, Water absorption : 1.04%
Solid content : 52. 8%

Water General tap water

Admixtures Air-entraining and high-range water-reducing

admixture (Polycarboxylic acid)

*: in saturated surface-dry condition

(2) BEFHE

EERDER L k#% Table 3 12K T POC DA
x>y b= ML, ZOT7u—{E (LLF. FL) &,
HREERICENIE LR WEZBE L. 72750, 9
FHADEEIZIEEY % FL 25 300 282 72720, JIS

Table 3 Experimental conditions

Factor Level

W/C (%) 25

Aggregate G6, G8, G9
Target void ratio (%) | 10, 20, 30
Mixing Paste premixing

150 ( G6 - Design void ratio 10% )
190 ( G6 - Design void ratio 20,30% )
230 ( 68)

267° ( G9 ) *: Impact number is O

Target flow value

Compaction condition Table vibrator
Compaction time 10s

Compressive strength

Flexural strength

Permeability , Water absorptive
Pumping

Evaluation item
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Rise of
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Weight measurement
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saturated surface-  (Depth : 10mm) saucer at constant
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Weight measurement Submergence of

Fig.2 Method of pumping test
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Fig.3 Relationship between compressive
strength and total void ratio
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Fig.4  Relationship between flexural strength and
total void ratio

_37_




Cement Science and Concrete Technology, No.60, 2006

BICEETOBMEASENEN LTI LML 2 b
2% 57280, HRERE OB VAR IS
528, MEORY—MWIBE L, BHR VT ADEHRH
BINVPTL bR EOBEICE B LIESNE 28,
KKE POC Tl ZOMEmEAE IHEIC RS 2 LA
BRshTns 10,

F 72, /NRLEE POC 0 BHVTSEE 13, S22B5R 20% 12
EThhL. 8 FHA. 9 FHA & b ITHBEDHITEE
OHIMETH S 3.0N/mm? %2 ) 7 LT 5,

3.2 &K

FAGR L £ZE L OB % Fig 5 1R .2 2T,
HEE I BB & L7z, Fig.5 & . /NRIEE POC D&
AR iE 0.001 ~ 1.0cm/s T2 & —f% #9722 POC D%
LIS, BHREIWNSWIRNE 25 2 L%
BT & 72, /M POC 2 BABSHEO B CHEAT S
WAL, BAET AT 7N MHEDEKBEO TR
ETH5 0.0lem/s 5B EVENH D, RERTIE 8
RO 9 SHALER LBE, £ZBEEIH 20% L
TOBCLEROBEL THEAERE %o L2dTo T,
/NRLEE POC DEKRIREE, B ERSEEREL &%
L, BRKETA 77NV NEEOTREZ Y T
TEDLILOHERTET,

7. BABREOWERIIB VT, 9 SHA - &itE

. 10.0000
5 1.0000 Rty
< Lo

g 0.1000 /7V

E A Aggregate
= 0.0100 f/ O 6
@~ A :G8
%g 0.0010 U \ S 66
=~ 0.0001 1 . L I

0 10 20 30 40

Total void ratio (%)

Fig. 5 - Relationship between permeability
coefficient and total void ratio
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Fig.6 Relationship between amount of water
penetration and water penetration time
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and drying time [20 °C , RH60 %]

Fig 8 1Tk R L &R L OBFEETT. BERICH
1} 5 ARKE 10mm Bl RO RIFERT A 20 50 Bz D
T7BIZ]1 BREIREIES Z EIZR5720, FXTIE.
SIREER 168 BERIR OB R L RA LEBK L7z, Fig8 i<
LT, R (LZemE) 20%. 30% OHA. 8B
PG L 6 BREORAMRIC Z T LA E REETED S
NEVD DD, FKEIZEHRERFLSEREI/NE <
RAHEFEBWERE 2B, T2, /NREE POC i, 6 FR:

267




Cement Science and Concrete Technology, No.60, 2006

40
L
30
25
20
15 —| Aggregate
10 HR e

5 H<O:G6

0 1
0 10 20 30 40

Drying time : 168h

Water retention rate (%)
T

Total void ratio (%)

Fig. 8 Relationship between water retention rate
and total void ratio
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Fig. 10 Relationship between water pumping rate
and total void ratio
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Fig. 11 Relationship between water pumping
height and total void ratio

Photo. 1 Example of specimens during pumping
test (After 24hours)
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EXPERIMENTAL STUDY ON FUNDAMENTAL PROPERTIES
OF SMALL PARTICLE SIZE POROUS CONCRETE
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ABSTRACT : In the present research, the influence of aggregate size on various characteristics
(strength, permeability, water retention and water pumping) of the small particle size porous
concrete was examined. Small particle size porous concrete using small size crushed stone (particle
size 1 0.6-1.2, 1.2-2.5mm) was compared with normal particle size porous concrete using No. 6
crushed stone (5-13mm). According to the test results, compressive strength of porous concrete
was not influenced so much by the aggregate size, while flexural strength became higher by
decreasing particle size. Also, it was shown that small particle size porous concrete was superior in
water retention and pumping, compared to normal particle size porous concrete. It should be noted,
however, that permeability of the small particle size porous concrete was rather low.

KEY WORDS : Porous concrete, Particle size of aggregate, Compressive strength, Flexural strength,
Permeability coefficient, Water retention rate, Water pumping rate
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