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Table 1 Physical Properties and Chemical Compositions
of Ordinary Portland Cement.

Compressive

Blaine Setting Time
Density  Specific (h-r%in) Streng(tlr\l/l(;;;vl ortar
(o/cm®  Surface — -
(cm¥g) Initial  Final 3 7 28
Set Set d d d
3.16 3320 2-14  3-29 303 447 635
Chemical Compositions (%)
MgO SO, ig. loss  Total Alkali ~ Chloride lon
2.21 1.96 2.44 0.45 0.019
Table 2 Properties of Fine Aggregate.
Size Bulk Density  Density ~ Water Absorption
(mm) (kg/l) (g/em?) (%)
=25 1.33 2.64 2.27

Table 3 Properties of Coarse Aggregate.

Size Bulk Density  Density ~ Water Absorption
(mm) (ka/l) (glem®) (%)
5~20 1.61 2.64 1.13

Table 4 Properties of Air-Entraining and Water-Reducing

MR S LCIE, WTRIRIE R A A L, PR Admixture. : :
Table 2 154 A Density Alkaline Chloride lon
° ppearance (glem?®) Content Content
2.3 HEM _ (%) (%)
B L LCIE, BAERE AR L, T oM PuceLiquid  1.04~108 10 0.03
*1 BARFZRTRE LHAERERETHER (F4A2H)
*2 HARY: LEHa@geys ¥ it (I7%) (EE=B)
*3 HARY: LFM@EgEys Zdx L (ExA)
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Table 5 Type of Surface Penetrants.

Type of Surface Sign of Surface Inaredients
Penetrant Penetrant g
. . Solution of
Silicate-Type Si Colloidal Silica
Silane-Tvpe SA, SB Silane Monomer
yp SC, SD Silane Oligomer
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Table 6 Mix Proportions of Base Concrete.

Mix Proportions by Mass (kg/m?)

wiC _
(%) Fine Coarse AE- N
Water Cement Aggregate  Aggregate WRA
55 176 320 797 961 0.800

Note, " : Air-entraining and water reducing admixture.

Table 7 Properties of Concrete.

Slump Air Content Compressive Strength
(cm) (%) (MPa)
12.5 3.0 33.2

Table 8 Impregnation Condition of Surface Penetrants.

Sign of Surface . Quantity
Penetrants Impregnation Method (g/m?)
Si Brushing 200
SA Brushing 400
SB Brushing 200
SC Brushing 120
SD Brushing 100
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Conditioning of
Base Concrete

Curing Humidity at
20°C for 7d Curing
after Impregnation

1d 1 I-P 50% (RH)
Mmiture Air-Dry T L Water_ -
80% (RH) Permeability
- 6d Surface
Wat Cut Penetrant Test under
rier | ene ra?_ "| Low or High
mpregnation Water
1d
.28d |+ 50% (RH) Pressure
Air-Dry Water .
Absorption 80% (RH)

Fig.1 Flow Chart from Specimen Preparation to Water Permeability.
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Table 9 Water Permeability under High-Water
Pressure of Specimen Impregnated with

Silicate-Type Impregnant.

Base Concrete %(RH)” Untreated  Grinded
S 50 10.0 2.6
Air-Dried 80 73 >
50 10.3 2.6
Water Absorbed 80 77 >3

Note, *: Curing humidity after impregnation.
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__ Curing Condition after Impregnation

& [17d at 20°C, 50%RH
;’2 | [17d at 20°C, 80%RH
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SA SB SC SD
Sign of Surface Penetrant
Fig.2 Penetration Depth of Surface Penetrant to
1d-Air  Dried Base Concrete  before
Impregnation.
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= — Curing Condition after Impregnation

ES [ [17d at 20°C, 50%RH

25— O7d at 20°C, 80%RH
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Fig.4 Water Permeability under Low-Water Pressure
of Specimens Using 1d-Air Dried Base Concrete
before Impregnation.
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Fig.6 Water Permeability under Low-Water Pressure
of Specimens Cured for 7d at 20°C, 50%RH after
Impregnation.
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—_ 3 Curing Condition after Impregnation
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Fig.3 Penetration Depth of Surface Penetrant to
1d-Water Absorbed Base Concrete before
Impregnation.
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ES C17d at 20°C, 50%RH
>0 [17d at 20°C, 80%RH
34
[<5)
£3
[«5)
T2 2
£1 B
=, LA E
1 1

Blank  Si SA SB SC SD

Sign of Surface Penetrant

Fig.5 Water Permeability under Low-Water Pressure
of Specimens Using 1d-Water Absorbed Base
Concrete before Impregnation.
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Fig.7 Water Permeability under Low-Water Pressure
of Specimens Cured for 7d at 20°C, 80%RH after
Impregnation.
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! Curing Condition after Impregnation
Ch O7d at 20°C, 50%RH
>5 d7d at 20°C, 80%RH
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Fig.8 Water Permeability under High-Water Pressure
of Specimens Using 1d-Air Dried Base Concrete
before Impregnation.
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Fig.10 Water Permeability under High-Water Pressure
of Specimens Cured for 7d at 20°C, 50%RH
after Impregnation.
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Curing Condition after Impregnation
O7d at 20°C, 50%RH
O7d at 20°C, 80%RH

Water Permeability (g)
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Blank  Si SA SB SC SD

Sign of Surface Penetrant
Fig.9 Water Permeability under High-Water Pressure
of Specimens Using 1ld-Water Absorbed Base
Concrete before Impregnation.

Type of Base Concrete
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Fig.11 Water Permeability under High-Water Pressure
of Specimens Cured for 7d at 20°C, 80%RH
after Impregnation.
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Curing Condition after Impregnation Curing Condition after Impregnation

7d at 20°C, 50%RH [7d at 20°C, 50%RH
7d at 20°C, 80%RH 7d at 20°C, 80%RH
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Sign of Surface Penetrant Sign of Surface Penetrant
Fig.12 Water Permeability Ratio under Low-Water Fig.13 Water Permeability Ratio under Low-Water
Pressure of Specimens Using 1d-Air Dried Base Pressure of Specimens Using 1d-Water
Concrete before Impregnation. Absorbed Base Concrete before Impregnation.
Curing Condition after Impregnation Curing Condition after Impregnation
100 % [17d at 20°C, 50%RH : 100 5 [17d at 20°C, 50%RH

[7d at 20°C, 80%RH P [| [} [17d at 20°C, 80%RH
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Sign of Surface Penetrant Sign of Surface Penetrant

Fig.14 Water Permeability Ratio under High-Water Fig.15 Water Permeability Ratio under High-Water
Pressure of Specimens Using 1d-Air Dried Base Pressure of Specimens Using 1d-Water

Concrete before Impregnation. Absorbed Base Concrete before Impregnation.
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