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Fig. 2 Abrasion and wear of porous concrete
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Table 1 Variables and levels in experiment
Variables Levels
Void ratio 15%, 25%, Normal con.(3%)
Strength

of binder | 130 N/mm?, aed 40 N/mm®

Aggregate size | No.7(2.5~5mm), i), No.5(13~20mm)

Shape of i &

steel piece Cubic, Big sphe.(D45)
Water condition | § {{al Without water
‘Tamping method | EE Static compacting|

Note) R : Basic level
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Porous concrete made with crushed stone No.6

Fig. 3 Simplified expression for test condition
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Improved attrition test instrument
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20 | 40 |30%| 0% |117] 195 141} 0 [1512] 0 | 0
POC-7] 20 | 90 | 30 | 0.1% |130] 434 1 0 0 | © 1450, © Table 4 Specifications of test pieces for abrasion test
Nommall _ | g0 | 0.6 | 0.0%|180| 300 | 0 G 1050 {S700) Spec. Target value {Tamping |Number|Result of measurement
Con, : Void | Strength | method | of test | Void Bulk
Note 21)) C‘ement‘past? is mixed previously. 5 ratio | of binder piece x‘a,tiC;K densltvx
F { t paste i red. 2 < 3%
e B (4) | gv/mm ()% {/on
4) G: Coarse aggregate, S: Fine aggregate POC-54" 20190 T.E. 10 - 18.7 186
¥: 50% of cement was replaced by fly ash. 20 90 S.C. 9 2.5 ‘1.81
15 90 T.E. 2 7.9 2.01
Table 3 Materials of concrete it L] o % ol i
- % | . | me ] 10| ‘38 1.93
Cement Ordinary portland cement 2 90 s.C. 4 18.7 192
Aggregate Solid content | Abrasion loss 20 40 TE. 2 23.0. |- 181
(Hard sand stone) (%) (%) 25 90 TE ] O 3.7 018
' No.5 55 19.9 POC-7] 20 90 5.C. 4 100 | 197
No.6 56 22.1 20 90 BEAH 20 b 2.01
: No.7 53 21.4 el L Be e d el s log
Fly ash o Type III Note) T.E.: Tamping equipment, S.C.: Static compacting
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Table 5 Specifications of test pieces for compressive
strength test

Target value Result of measurement

Spec. | Void | Strength. Void | Bulk |Compressive Strength
ratio iof binder! ratio |density |strength 3 of binder ¥

(%) (N/mm?)| (%) | (g/em®)| (V/mm®) | (N/mm?)
POC-5| 20 9 | 262 |1864| 133 | 1152
20 130 | 247 | 1915 19.9 | 1412
25 90 | 301 | 1.786 | 12.4
POC-6| 20 90 1246 | 1893 164 | 1152
15 9 | 17.7 | 1.998| 199
20 40 | 29.1 | 1.791 8.0 40.7
PoC-7| 20 90 .1 187 /' 1.970: © 193 | 1157

Normal| _ 60 2:370412.367 37.2 =

Note) 3:Average value of three specimens.

@)POC6 15% 9ON/mm’ Sphe.

(b)POC6 20% 9ON/mu Sphe,  (c) POC6 25% 90N/mer? Sphe.
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Fig.5 Relation between compressive strength
and void ratio

(d)POCE 20% 40N/mm’ Sphe.

(€)POC5 20% 90N/mr" Sphe.:
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(g) POCT 20% 90N/mm Sphe

(FPOC6 20% 130N/mir? Sphe.

Photo. 1 Surface of specimens after attrition test (under water supplying condition)

{h) Normal concrete, Sphe. :
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ABSTRACT : As porous concrete is mainly used currently in revetments covered with vegetation and
permeable road bedding, it is important that its surface resists wear and that its aggregates resist
abrasion. Presently there are no test methods to judge these characteristics of porous concrete.
Therefore, we conducted a wear and abrasion durability assessment of the porous concrete by using
the Okuda attrition test instrument, and improved it with some optimizations in the assessment.
Wear and abrasion tests were carried out with factors as strength of binder, void ratio, size of
aggregate, shape of steel piece in the instruments, tamping method to make specimen, and condition
of water supply in test. According to the test result, when the strength of binder was constant at
90N/mm? there were no differences in the rate of attrition when the void ratio was up to 23%. In
addition, in comparison with the normal concrete (compressive strength = 37. 2N/ mm?) the porous
concrete shows almost the same degree of wear and abrasion durability. On the other hand, when
the void ratio was a constant 20%, the rate of attrition increased as the strength of the binder
material decreased, thus the wear and abrasion durability become low.

KEY WORDS : Porous concrete, Wear durability, Abrasion durability, Okuda-type attrition test,
Pavement ' : . v
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