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Exposing Test of Concrete with Silane Impregnating Paints at the Seashore Area

Takahiro Anpo*,Tatsuya Numao** Kimio Fukuzawa**

ABSTRACT —In recent years, the impregnating paints have become to be used as a protector against

deterioration of concrete structures. However, there are few reports on the durability of the paints.

A study on the durability of concrete specimens with silane impregnating paints has been carried out by

exposing them at the seashore for 15 years.

In this paper, the results on the specimens having been exposed for 1 year are shown and discussed. As

the results, it was revealed that the silane impregnating paints was effective in waterproof characterisity

and in inhibiting the occurrence of efflorescence.
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Table 1 Factors and Levels

Factors Levels

Sitane-A Silane-B Silane-C Silane-D Non-painted

fmpregnating paints
i Non-painted

Surface paint
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Table 2 Items of Test and Period of Test

SECRGRCECRCRS)

Size of specimens | 15X15X5(cm) 10X 10X 40{cm)
Flat plate Square colum
Items of test ® @ 0 @ 6 6 @
Before exposure ¢}
3 months 0]
6 months O
1 years @] O
2 years O O
5 years O
10 years @] O
15 years O O

X@DSurface condition @Water permeation
@Pore distribution of plane concrete specimens
@CI1~ peneiration depth ®Carbonation depth
©Rust condition @DAdhesion test
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Table 3 Properties of the Impregnating Paints

UoN ob S OB oRE R &

No.  lmregating tion-volatile Surface  Viscosity  Specific Perneable tize (nin) Evzporation

L mints ‘companent tension ravity teocity
© (%) (dyne/cn)  (cp) 10cn 20 20cm a/hy

1 Silaned 7.49 30 2.3 ©0.815 0.55 2,43 7.97 0.18

2 Stlane-y 3710 28 194 0.824 1100 4.i5 11.75 0.31

3 Sifane-C 070 29 3.1 06.816 0.7 3,28 10.86 0.45

4 Silane-d 2. 94 38 3.8 0.874 i.50 1373 ii00
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Fig. 1  Flat Plate Specimen(mm)
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Fig. 2 Square Column Specimen(mm)
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Table 4 Mix Proportions of Concrete

Gmax | W/C Air s/a Slump Unit weight (ke/m®)
(mm) | B | @) (¢9) (cm) w C S G
25 | 50 | 51 {47.7 | 12*2| 199 | 398 | 783 | 857
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I Mixing of concrete l
|
l Placing of concrete and strip 2 days later I

1

[ curing for 2 veeks (20°C,60%H) |
I

l Painting the impregnating paints |

| |

Curing for 2 weeks Curing for 1 week
(20°C, 60%RH) (20°C,60%RH)
]
Painting surface paints l
|
Curing for 1 week
(20°C,60%RH)
1
I Exposuring for each period !

I
| curing for 2 veeks (20°C,60RH) |
I
| Testing l

Fig. 3 Procedure of Experiments
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+ The place of exposure

The Situation of Exposure(Flat Plate
Specimens)

Fig. 5



266 KK TP oeEH  H38%E  (1990)

Fig. 6

The Situation of Exposure(Square Column

* Specimens)
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Fig. 7 Equipment of Test of Water Permeation

Test
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Fig. 8 Setting of Adhesion Test

3. EBREREIUVEER

3.1 FREEG

3.1.1 EEIREE

BE3I A, 6 » AORRATRERBLEAEE(LIEADL
NiLHhofeDT, T TREZE I EFE LA TD
REBIC DTN B,

T3, SRBEHRG (GREROABMELEE)
8 ¥ OMEMBEEER A, Fig.9wwirR$, Fig.9DA-L, -
B-1, C-1, D-1, E-lix, Thth, ¥%kvs %1, K
Ly s vk, Bk R, KEY S VR, E0LE
CHIGT S, COEEPLSMBE XS, OUbhit
T GWInbAY, KE Y T VR, BB
W, AE (=7r by Vv R) BRERELTVWDD

Fig. 9 Surface Condition of The Flat
Specimens Exposed for 1 Year
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Fig. 10 Relation between Exposure Periods and

Permeation Volume of Water (Specimens
without Surface Painting)
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) SAMPLE No. OHI TPV: 2.16 ) 1 SAMPLE No.:3H( TPV: 5.66 )
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Fig. 12 Pore Distribution of Concrete Specimens
(Blank) at Each Period
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Fig. 13 Surface Condition of the Squrare Column

Specimens Exposed for 1 Year
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Table 5 Cl Penetration Depth of
Exposed for 1 Year

Specimens

CI™ Penetration Depth
lmpregnating Surface Cmm )
paints paint
Ave.
6. 79
Silane-A 7. 28 6. 64
5. 88
3.48
Silane-B 3. 24 3. 20
2. 89
4. 67
Silane-C Non-painted 3. 29 4. 36
5.13
6. 02
Silane-D 7. 27 7. 53
9. 31
2. 22
Non-painted 2. 81 2. 51
2. 51

XValues for all specimens applied surface paint is
zero.
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Table 6 Carbonation Depth of Specimens Exposed

for 1 year
Carbonation Depth
Impregnating Surface Comm )
paints paint
Ave.
7. 83
Silane-A 5. 49 6. 39
6. 08B
3. 26
Silane-B 2. 41 2. 88
2. 98
5. 04
Silane-C Non-painted | 7. 45 6. 14
5. 94
7. 91
Silane-D 6. 78 6. 31
4. 23
2. 386
Non-painted 1.94 : 2.567
3. 42
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Fio, BH, @FELIRY, ERETED 5B RAHB
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Table 8 Adhesive Strength

MValues for all specimens applied normal paint is
Zero.

Table 7 Carbonation Depth in Acceierate Carbo-

nation Test

Carbonation Depth (m)
Impregrating paints 1 sonth 2 month 3 zonth
i Ave i ke P Ave

9.87: 7.92: 10. 58 -

Silane-A 7.46: 8.71 8.58: 8.65 9.83:10.08
8.80 " 8.47: 9. 82 ¢
9. 28 : 8. 74 8.77:

Silane-B 7.486 ° 8.83 9.30: 8.82 8.82: 8.863
9. 14 ¢ 7.42 ¢ 8.19:
9.862: 11. 02 717 ¢

Silane-C 7. 38 7.88112.898:11.47 8.47: 7.562
6. 65 10. 43 : 6.91:
7.82 11.07 ¢ 8. 06 ¢

Silane-D 8.756: 8.35 8.24:110.07 8.03: 8.13
8. 68 8.91: 10.31 ¢
8.87: 10. 60 10. 23 ¢

‘on-painted 8.53: 8.70 8.01° 8.68|10.02:10.70
8.88 9. 569 ¢ 11.84:

Adhesive strength (kgf/cm®)
lmpregnating paints
Ave.
32. 8
Silane-A 35. 6 32. 1
28. 0
39. 6
Silane-B 42. 0 40. 8
(30. 0) (837. 2)
30. 0
Silane-C 28. 4 31. 3
35. 8
32. 4
Sitane-D 39. 6 38. 7
44. 0
39. 8
Non-painted 38. 2 39. 4
(29. 2) (36. 0)
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