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ABSTRACT The present study is mainly aimed at securing adequate pores which are applicable to the aquatic environment and
satisfying the required strength of porous concrete as a structure by substituting pumice for crushed stone which is usually used for
the fabrication of porous concrete. Accordingly, in order to deduce the optimum mixing conditions applicable to the aquatic
environment, we sought to evaluate the porosity, coefficient of permeability and compressive strength of porous concrete based on
the target porosity and the mixing factors for pumice. By examining the porosity and coefficient of permeability of porous concrete
and the physical properties of its compressive strength based on the target porosity and the mixing factors for pumice, it is judged that
the optimum mixtures for porous concrete applicable to the aquatic environment which satisfy both the necessity of securing
adequate pores and the required strength for porous concrete as a structure are PC 11-10-0, PC I I-10-5 and PC 1 1-10-10.
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Fig. 1 Image of pumice using FE-SEM

Table 4 Properties of air-entraining and high-range
water-reducing admixture

Setting time Compressive Blaine | Density
(min) strength (em¥g) | (g/em®)
(MPa)
Initial | pinal set | 3d | 7d | 28d
set 3,318 3.14
240 340 17 | 28 | 43
Table 2 Physical properties of coarse aggregate
Water Unit
Coarse | Grading | Density |absorption Absolute volume
3 . Volume .
aggregate| (mm) (g/em”) ratio %) weight
(%) Y| wm)
Crushed | 5~13 2.70 0.62 61.38 1,658
Aggregate| 13~20 2.70 0.45 60.67 1,641
Pumice 5~8 0.88 82.40 48.35 424
Table 3 Chemical composition of pumice
Compound Loss
na]fne 8i0, |AbOy|Fex0s| CaO | SO [MgONaxO| KoO | on
ignition
Co(r},zms 710|107 | 479 |0.43 0,09 [0.08 | 5.34 | 434 | 2.42

Appearance Density Alkaline Chloride ion
pp (g/em’) content(%) content(%)
brown liquid 1.06 0.9 < 0.01
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Table 5 Mixing design of porous concrete

Unit Weight (kg/m’)

Mix No. Gradation Targ.et Void |Pumice Content
(mm) Ratio (%) (Vol. %) Cement Water C;‘:jgzd Pumice |Admixture
PCI-5-0 0 591 148 1658 - 2.661
PCI-5-5 591 148 1575 27 2.661
PCI-5-10 5 10 591 148 1492 54 2.661
PCI-5-15 15 591 148 1409 81 2.661
PC I-5-20 20 591 148 1326 108 2.661
PCI-10-0 0 503 126 1658 - 2.265
PCI-10-5 503 126 1575 27 2.265
PCI-10-10 10 10 503 126 1492 54 2.265
PCI-10-15 15 503 126 1409 81 2.265
PCI-10-20 513 20 503 126 1326 108 2.265
PCI-15-0 0 415 104 1658 - 1.869
PCI-15-5 415 104 1575 27 1.869
PCI-15-10 15 10 415 104 1492 54 1.869
PCI-15-15 15 415 104 1409 81 1.869
PCI-15-20 20 415 104 1326 108 1.869
PC I -20-0 0 327 82 1658 - 1.474
PC I-20-5 327 82 1575 27 1.474
PC I-20-10 20 10 327 82 1492 54 1.474
PC I -20-15 15 327 82 1409 81 1.474
PC I-20-20 20 327 82 1326 108 1.474
PCII-5-0 0 604 151 1641 - 2.718
PCII-5-5 5 604 151 1559 27 2.718
PCII-5-10 5 10 604 151 1477 54 2.718
PCII-5-15 15 604 151 1395 81 2.718
PCII-5-20 20 604 151 1313 108 2.718
PCII-10-0 0 516 129 1641 - 2.322
PCII-10-5 516 129 1559 27 2.322
PCII-10-10 10 10 516 129 1477 54 2.322
PCII-10-15 15 516 129 1395 81 2.322
PCII-10-20 1320 20 516 129 1313 108 2.322
PCII-15-0 0 428 107 1641 - 1.926
PCII-15-5 5 428 107 1559 27 1.926
PCII-15-10 15 10 428 107 1477 54 1.926
PCII-15-15 15 428 107 1395 81 1.926
PCII-15-20 20 428 107 1313 108 1.926
PCII-20-0 0 340 85 1641 - 1.531
PCII-20-5 340 85 1559 27 1.531
PCII-20-10 20 10 340 85 1477 54 1.531
PCII-20-15 15 340 85 1395 81 1.531
PCII-20-20 20 340 85 1313 108 1.531
L8 82 9Ift AAB3E U BN 2YBY| W2 maAmS|E0| Bal S Bt 705
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Fig. 2 Schematic diagram of coefficient of permeability test
of porous concrete
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