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Water Absorption Property of Cracked Concrete and
Effect of Water Repellent Treatment
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Abstract: A series of small size RC beams were introduced with different crack widths and then treated
with silane-based water repellent on the surface and inside the concrete. Their water absorption properties
were then evaluated. The results indicate that a linear function of square root of time could describe well
the water absorption for cracked concrete within 4 h of the test, the coefficient of water absorption increa-
ses with the increase of crack width following an “S” shape. For the cracked concrete with surface water
repellent treatment, water vapor diffuses into concrete along the crack depth and then devaporates behind
the hydrophobic layer, and finally a water absorption pathway with the outside is established. The effi-
ciency of water repellent treatment depends on the thickness of hydrophobic layer and the crack width.
While the internal water repellent concrete is integrally hydrophobic, the efficiency of treatment is well-
maintained even the crack width is increased up to 0.4 mm.
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Table1 Chemical composition(by mass) of cement %

Si02 F8203 A1203 CaO MgO SO; K20 Nazo IL

22.90 3.10 7.35 57.50 4.07 1.52 0.47 0.99 2.72

2
Table 2 Mix proportion of concrete and its compressive strength

m(w) Mix proportion/ (kg * m )  Compressive strength/ MPa
m(C)

Cement Sand Water 3d 7d 28 d
0.6 500 1 650 300 10.3 20.0 29.2
100
7 B T
_ =
o
S oie o
1535 3515
) 300 i ferte—ste—sier]|
1

Fig. 1 Location of steel reinforcements(size; mm)

b
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. .P°0 , 204 (
42.5 ; 342 m’/ ke, ) 2 .
1; 2.5mm s 3
2. 14 d ;
’ (RH 250 %) 7 d,
6 8 mm. 305 , 7 ds
mm ( D. 24 h , 14 d )
((20£3) °C, RH>95%) 14 d.
3
Table3 Component of silane-based products used in this project and their dosages
Code Type C om ponent Active silane content/ %; Dosage Method
00 No treatment
G100 StoCryl HG200(silane gel) Alkylalkoxy slane 100 100 ¢/ m” Surface painting
G400 400 g/ m?
W Protectosil MH 50(silane em ulsion ) Silane 50 2% mass of cement Internal addition
1.3 s 100 mm ( 2
3 )
25~ 30 mm , 4 , 2 s
( 2). s 1.4
; 55°C 4
d, s ,

0.10 mm 0.50 mm
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Table 4 Crack width on bottom surface of specimens and specimens code
Specimen code 00 00-15 00-25 00-50 G100 G100-12 G100-28
Crack width/ mm — 0.15 0.25 0. 50 — 0.12 0.28
Specimen code G400 G400-10 G400-35 W IW-10 1W-30 1W-40
Crack width/ mm — 0. 10 0.35 — 0. 10 0. 30 0. 40
l Load
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? : : )
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Fig.2 Schematic of specimen for crack inducing 4 : (D)
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Fig. 3 Water absorption curves for untreated specimens

without and with crack
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Coefficient of water adsorption/(g-m=2- h™%%)
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Fig.4 Coefficient of water absorption as a function of

crack width for untreated specimen
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(a) Water uptake through cracked surface water repellent concrete (b) In contact with water for cracked
internal water repellent concrete
7
Fig.7 Schematic of water penetration into cracked water repellent concrete
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