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Table 3 Properties of Fine Aggregate.

of Ordinary Portland Cement. . .
y . Size Fineness D]zrl:;li(ty Density Ab\s%g;f;on
Blaine Setting Time Compressive (mm)  Modulus (kg/D) (g/em?) (%)
Density Specific (h-min) Strength of Mortar
3 (MPa) =25 2.56 1.56 2.57 1.29
(g/lem?) Surface Tital  Final
(cm?g) S”elta s 3 7d 28d
Table 4 Properties of Coarse Aggregate.
3.16 3330 2-19 3-25 297 447 619
. . Bulk . Water
Size Fineness Densit Density Absorpti
Chemical Compositions (%) (mm) Modulus censity (g/em?) soorp 1on
MgO SO; ig. loss (kg/1) (%)
1.58 2.13 1.90 5~20 6.58 1.56 2.57 1.29

Table 2 Properties of Standard Sand.

Table 5 Properties of Air-Entraining and Water-

. . Bulk o Wator Reducing Admixture.
ize mznTss Density ensi 3y Absorption Densit Alkaline Chloride
(mm) Modulus (kg/L) (glem’) (%) Appearance 3 Y Content Ton Content
(g/em?, 20°C) © o
2.72~ %) (%)
0.08~2.00 37, 1.76 2.64 0.42 Puce Liquid  1.060~1.070 1.0 0.03
Table 6 Type of Surface Penetrants.
. . Sign of Surface Main Ingredient Density Viscosity Quantity Number of
Classification Property Penetrants (%) (mPa * s) (g/m?) Penetration
Aquatic A 40 <10 300 2
Monomer Solvent B 20 <10 125 1
Silane Solvent C 20 <10 200 1
Aquatic D 75 Paste 200 1
Oligomer Aquatic E 80 Paste 200 1
Solventless F 90 Paste 300 1
. Aquatic G — — 500 4
22’1‘3;‘;?; Aquatic H — — 300 1
Silicate Aquatic 1 — — 250 1
Lithium .
Silicate Aquatic J — — 400 2
Table 7 Mix Proportions of Base Mortar and Base Concretes.
o o ine oarse _ %
(%) (%) Water  Cement Aggregate  Ageregate AE-WRA (cm) (%) (MP2)
M50 50 — 243 486 1461 — — 18.0 5.9 49.5
C45 45 44.1 170 378 748 978 0.9450 8.5 43 43.5
C55 55 46.1 176 320 797 961 0.8000 10.0 5.3 33.2
C65 65 48.1 176 271 851 947 0.6775 10.0 5.6 22.7

Note,*: Air entraining and water-reducing admixture.
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Photo 2 Measurement Points of Penetration Depth.
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Table 9 Result of Appearance Observation Test. (Part 1)
Surface with Water Spraying

. After Outdoor-Exposure After Outdoor-Exposure After Outdoor-Exposure
Sign of Before
(1.5years) (6.5years) (12.5years)
Type  Surface — Quidoor- After 10 After 30 After 10 After 30 After 10 After 30
Penetrants  Exposure  Before . . Before . . Before . .
Abrasion Tlrm?s Tlrm?s Abrasion Tlme.s Tlme.s Abrasion Tlme;s Tlmgs
Abrasion  Abrasion Abrasion  Abrasion Abrasion  Abrasion
Blank X X X X X X X X X X
A A A A A X A A X X A
B © © © © X A @) X A O
C © © © © X O © X O ©
D O A A O X A O X A O
M50 E © © © © X ©) @) X A ©
F © O © © X A O X A A
G X X X X X X X X X X
H A A X X X X AN AN X X
1 A X X X X X X O X X
J A X X X X X X X X X

Notes, © : Very Water Repellent, O : A Little Water Repellent, /\ : Water Spread, A : A Little Wet, X : Wet.
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Table 10 Result of Appearance Observation Test. (Part 2)

Surface with Water Spraying

Sign of Before After Outdoor-Exposure After Outdoor-Exposure After Outdoor-Exposure
Type Surface Outdoor- (L.Syears) (6.5years) (12.5years)
Penetrants  Exposure  Before AfFer 10 AfFer 30 Before AfFer 10 AfFer 30 Before AfFer 10 AfFer 30
Abrasion Tlmés Tlmés Abrasion Tlm(?s Tlm(?s Abrasion T1m§s T1m§s
Abrasion  Abrasion Abrasion  Abrasion Abrasion  Abrasion
Blank X X X X X X X X X X
A A A A A X A A X X X
C45 D O O O A X O A X A A
E © O O A X A A X A A
F © O O A X A A % < A
Blank X X X X X X X X X X
A A A A A X A A X X AN
B © © © © X A A X X A
C © © © © X O O X O O
Css D ©) O O O X A O X A O
E © © O O X @) @) % A A
F © JAN O O X A O X A A
G X X X X X X X O X X
I A X X X X X X X X X
J A X X X X X X X X X
Blank X X X X X X X X X X
A A O O A X A A X A A
D O O O O X A O X A A
E © © © © X ®) O X A A
C65 F © O O © X O O X A JAN
G X X X X X X X X X X
H A A X X X X X AN X X
I A X X X X X X X X X
J A X X X X X X X X X

Notes, © : Very Water Repellent, O : A Little Water Repellent, A\ : Water Spread, A : A Little Wet, X : Wet.
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Fig.2 Penetration Depth of C45 Specimen.
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Fig.3 Penetration Depth of C55 Specimen.
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Fig.4 Penetration Depth of C65 Specimen.
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Fig.5 Water-Cement Ratio of Base Concrete vs. Penetration
Depth of Surface Penetrants before Outdoor-Exposure.
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Fig.6 Water-Cement Ratio of Base Concrete vs. Penetration
Depth of Surface Penetrants after 12.5 Years
Qutdoor-Exposure.
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Fig.7 Carbonation Depth of M5S0 Specimen.
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Fig.8 Carbonation Depth of C55 Specimen.
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Fig.9 Carbonation Depth of C65 Specimen.
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Fig.10 Carbonation Inhibition Index of Silicate-Type
Surface Penetrant for M50 Specimen.
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Fig.11 Carbonation Inhibition Index of Silicate-Type
Surface Penetrant for C55 Specimen.
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Fig.12 Carbonation Inhibition Index of Silicate-Type
Surface Penetrant for C65 Specimen.
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