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ABSTRACT: The rapid expansion of buildings and paved roads increases the risk of flood disaster in an urban area. One of the
solutions can be the use of permeable pavements. This study evaluated the permeability of permeable blocks used for the
roadway pavement. Joint fillers and mat sands of the investigated blocks met the corresponding standards. The flexural
strength of the blocks was 5.29 MPa to meet these standards. Based on interior permeability test results after pollution, the four
products evaluated were categorized into the following three levels: One for the 1% level, one for the 2™ level and two for the 3
level. From the field permeability test and pervious concrete infiltration test results nine months after their construction, all the
products except one passed the quality standards of 0.1 mm/s.
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Table 1. Standard specification of the blocks in use of sidewalk or roadway in Seoul City (SMG 2013).

Flexural compressive o . . .|Radius of the
Type of block Usage strength strength P(er:]rrne/:k;gl)ty V\ﬁdt(?n?;)pmt gap
(MPa) (MPa) (mm)
- Sidewalk over 4 over 16
Permeability block Roadway over 5 over 20 2-3 -
Open joint block Sidewalk over 5 over 20 - 13-20
Roadway
Joint Sidewalk over 0.1
permeability | Expansion joint block over 5 over 20 4-7 -
Roadway
block Sidewalk
Combined gap block idewa over 5 over 20 2-5 -
Roadway
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Table 2. Test items and standard test methods of the permeable block in this study.

Category Test item Standard test
Field Permeability Field permeability test KS F 2394 (KATS 2014b)
iel

Infiltration Pervious concrete infiltration test ASTM C 1701 (ASTM International 2009).
Permeability Permeability test (before & after pollution),| KS F 4419 (KATS 2014a)
(Interior) flexural strength SEOUL criteria (SMG 2013)

Interior Permeability Sieving test, coefficient of curvature, KS F 2502 (KATS 2014c)
subbase coefficient of uniformity, porosity KS F 2505 (KATS 2012)
Joint filler Sieving test KS F 2502 (KATS 2014c)

N
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Fig. 1. Systematic diagram and photographs of the
experimental construction sites.
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Table 3. Results of sieving test of mat sands
Sieve size (mm) Passing ratio (%)
10 100.0 B
5 97.9 AN ELAIS
25 90.8 7He EXo g olsle] 7w A7k 7H] M)y} 2oy
12 814 L Z_]\og _LHLJE']E] 1:]—
0.6 59.9
0.3 12.2
0.15 2.6
0.075 0.8
Table 4. Results of the flexural strength test of the permeable blocks in test road way (The bold numeral means acceptability
under the quality standard)
Block product Flexural strength (MPa)
(size in mm) Mean Standard deviation Minimum
I (150%300) 5.46 0.40 5.29
S (100%200) 4.49 0.47 4.21
C (100x200) 3.62 0.25 3.46
D (100x200) 5.25 1.87 413
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Table 5. Results of the interior permeability test of the permeable blocks.

Block product Permeability coefficient (mm/s) Permeability class*
(size in mm) Before pollution After pollution

I (150%300) 0.44 0.19 3

S (100x200) 0.87 0.12 3

C (100x200) 1.51 0.83 2

D (100%200) 2.78 1.42 1

* SMG (2013)

Table 6. Results of field permeability test and pervious concrete infiltration test of the permeable blocks (the bold numeral
means acceptability under the quality standard).

E— Field permeability (mm/s) Infiltration (mm/s)
ocl
product |Immediately after| 2 months after | 9 months after |Immediately after| 2 months after | 9 months after
construction construction construction construction construction construction
I 11.19 12.76 9.91 0.30 0.21 0.23
S 11.89 19.15 20.00 0.59 0.27 0.09
C 11.58 13.58 12.87 0.95 0.88 0.78
D 9.43 10.44 8.00 1.03 1.02 1.1
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Fig. 2. The relationship between the permeability coefficient before the pollution experiment of the block and the minimum
flexural strength (a) and relationships among the permeability coefficients before and after the pollution experiment
or with the time after the construction of the blocks (c-d).
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