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Characteristics of Excess Water Dewatered Concrete Using Permeable Liner

Kyu-Nam Jeon," Gi-Hong An,” and Jong-Suk Lee""
YStructural Engineering Research Division, Korea Institute of Construction Technology, Goyang 411-712, Korea

ABSTRACT In this study, to enhance the quality of concrete surface by removing the surplus water, permeable liner attached the
euroform was applied for manufacturing concrete specimens. Various kinds of concrete mixtures with different water to binder ratios
were applied and the strength properties of the hardened concrete surfaces were evaluated at different heights. Experimental results
showed that the rebound values by schmidt hammer test and the compressive strengths on the surfaces of concrete specimens were
increased as proportion to the amount of mixture water which is dependent on the water to binder ratio of each concrete mixture, and
more enhancements were observed on the middle and lower specimen surfaces than the upper region. SEM analysis also showed that
much denser hydrate structures were observed on the specimen surfaces by the application of the permeable liner while similar
hydrate formations were occurred regardless of surface treatment conditions. From the MIP test results of the concrete surfaces, it
was observed that, by the application of permeable liner, the pore volume below 0.01 gm was decreased with a maximum of 50%

resulting in the densification of pore structures.

Keywords : permeable liner, lateral pressure, dewatered quantity, water to binder ratio, placing height
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Table 1 Design of experiment

Table 3 Physical properties of permeable liner

Pore size Sheet material

Horizontal Vertical Concrete side Form side

100 ym 40 um | Polyethylene film| Polypropylene

Table 4 Physical properties of form

Form size (mm) Characteristic of
: ; Form type
Width Height form
300 1200 Euroform Unperforated
Table 5 Physical properties of cement
Setting time Compressive
. . Sound- : h (MP
Density | Blaine (min.) strength (MPa)

ness
(g/em’) | (cm’/g) (%) |Initial| Final | 3| 7 | 28

time | time | days | days | days

3.15 | 3156 | 050 | 235 | 320 | 20.9 | 28.4 | 389

Table 6 Physical properties of fly ash

Density Blaine SiO; Ig. loss Activity
(g/em’) | (cm’/g) (%) (%) | factor (%)
2.13 3637 50.7 3.40 97

Table 7 Physical properties of aggregate

Type Density M Water Passing amount of
P (g/em’) absorption (%) |0.08 mm sieve (%)
Fine |55 |28 0.9 0.9
aggregate
Coarse |56 163 0.6 0.4
aggregate

Table 8 Physical properties of chemical admixture

Factor Levels
W/B (%) 40, 45, 50
Target slump (mm) 10020
Target air content (%) 540.5%
Specimen size (mm) 300x300x1200
FA replacement ratio (%) 20

Type of surface Normal, peamillable liner

Main Density
Type | Appearance ingredients Color (g/em’)
SP Fluid |Polycarboxylate| Dark brown 1.05
AE Fluid Negative ion |Light yellow 1.04

Fresh concrete Slump air content

Schumidt hammer
compressive strength
SEM, MIP

Hardened concrete

Table 2 Mixture proportions of concrete

Materials (kg/m’ i
W/B S/a d (kg/m’) Slump Alr
content

(%) () |W| C|FA| G| S | (mm) %)

40 444 163 |326| 81 |939|749| 100 5.0

45 429 |167|297| 74 | 9721730| 110 52

50 46.7 | 163|261 | 65 939|822 | 115 55
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SP : super plasticizer, AE : air entraining agent

Fig. 1 Section of permeable liner (SEM, x100)
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Fig. 2 Core sampling for compressive strength test

Fig. 3 Schematic diagram for draining mechanism with
permeable liner
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Fig. 4 Rebound values to W/B and surface treatment
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