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Study of the Effect of Surface Penetrating Sealer

on the Properties of Concrete 

T. L. Weng , S. W. Cho1 C. C. Yang1 , and R. Huang

ABSTRACT
The effect of penetrating sealer (PS) on the structure of surface pore, mechanical properties,

and durability of concrete was studied. Concrete specimens with various water/cement ratios

(w/c=0.35, 0.45, 0.55) were cast and treated surfaced with various amounts of PS at different ages,

The effect of PS on the mechanical properties of concrete was assessed by compressive strength

and the rapid chloride permeability test was also explored to test concrete durability.

Test results indicate that the application of PS significantly improves concrete compressive

strength and durability. By using SEM observation and EDS analysis, the penetrating depth of PS

can be determined and is about 2 cm. The PS in this study may be categorized as deep penetrating

sealer.
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Table 2.1 Test variables

w/c days g/m2

0.35 1 65

0.45 7 90 (SSD)

0.55 14 130 (AD)

27 155

2-2 

(penetrating sealer PS)

PS

(Na2SiO3)

ACI 211 ACI 363

0.35 0.45 0.55 2.2

2.3

2.2

Table 2.2 Mixing proportions

(kg/m3) (kg/m3) (kg/m3) (kg/m3)

A 0.35 685 197 746 661

B 0.45 533 199 743 794

C 0.55 436 199 740 880
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2.3 

Table 2.3 Concrete specimen designation

days g/m2

A 0.35 0 1 A 65

B 0.45 1 7 B 90

C 0.55 2 14 C 130

4 27 D 155
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Fig. 2.1 Section cutting diagram
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3.2  PS

Na 0.55 7

155g/m2

2.1 1cm

EDS Na

PS 2cm Na

(PS) 2cm

Na

5.22 1cm 4.96

2cm 0.78 2.5cm 3cm 0

PS 3.1

3.1

Table 3.1 Penetrated depth of Na versus weight

percentage diagram

1cm 2cm 3cm

Na(W-%) 5.22 4.96 0.78 0
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2
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EDS

SEM 1K 3.1~ 3.4 

PS ( 1 m~2
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(penetrating sealer PS )[6]

PS 2cm

deep penetrating sealer, DPS DPS

3.3 DPS

ASTM C39 10 20

cm DPS

28 91

(a)

(b)

3.1 SEM (a) (b) PS

Fig. 3.1 The SEM crystal phrase picture (a)the surface

of controlled (b)PS surfaced

(a)

(b)

3.2  1cm SEM (a) (b)

PS

Fig. 3.2 The SEM crystal phrase picture of the place 1

cm from the surface (a)the surface of

controlled (b)PS surfaced
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3.3 2cm SEM (a) (b)

PS

Fig. 3.3 The SEM crystal phrase picture of the place 2

cm from the surface (a)the surface of

controlled (b)PS surfaced

3.4 3cm SEM (a) (b)

PS

Fig. 3.4 The SEM crystal phrase pictureof the place 3

cm from the surface (a)the surface of

controlled (b)PS surfaced
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3.5 DPS

(a)28 (b)91

Fig. 3.5 The age of application of DPS versus the

compressive strength of concrete (a)the 28

days compressive strength of concrete (b)the

91 days compressive strength of concrete
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1 3 0 g / m 2
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( 25 70 )

3.2 SSD
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AD 1.07 1.23 91 SSD AD
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[9]
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3.6 DPS (a)28
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Fig.3.6 The dosage of DPS versus the compressive

strength of concrete(a)the 28 days compressive

strength of concrete (b)the 91 days

compressive strength of concrete

3.3 7
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DPS 28 91

91

DPS
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3.2      DPS

(MPa)

Table 3.2 The compressive strength of DPS surfaced

concrete with different water containment

(MPa)

28 91

A1C (SSD) 53.05 56.59

A1C (AD) 49.76 53.52

B1C (SSD) 48.17 52.72

B1C (AD) 39.56 45.20

C1C (SSD) 39.27 45.62

C1C (AD) 31.81 38.41

3.3   DPS

Table 3.3 The compressive strength increasing

percentage with DPS surfaced

28 91

A1D 18.6 7.3

B1D 24.2 15.5

C1D 24.8 20.2

3.4 DPS RCPT

DPS

10cm 5cm SSD

7 27 DSP (65 g/m2,90

g/m2,130 g/m2,155 g/m2) RCPT

3.7 3.9 A B C 7

DPS 27

65g/m2

155g/m2

7 Ca (OH)2 DPS

DPS

3.1

3.3 27

DPS

7

DPS

7 3.4 7

27 155 g/m2 DPS

3.7 w/c =0.35

Fig.3.7 The dosage of DPS versus total charge passed

at w/c=0.35 

3.8 w/c=0.45

Fig.3.8 The dosage of DPS versus total charge passed

at w/c=0.45
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3.9 w/c=0.55

Fig.3.9 The dosage of DPS versus total charge passed

at w/c=0.55

3.4        

Table 3.4 the decrease percentage of the total charge

passed with different mixing proportions

7 27

55 49 

33 31 

21 19 

155g/m2

:

1.  DPS Si (15.33 ) Na (38.71

) O (45.97 ) 1

m~2 m

0.01 m 10 m 2

cm

2.   DPS

7

130 g/m2 155 g/m2 

7 155g/m2 28

A 18.6 B 24.2 C 24.8 91

A 7.3 B 15.5 C

20.2 SSD DPS

7 130g/m2 28

SSD AD 1.07 1.23 91

SSD AD 1.06 1.19

3.  RCPT

DPS

7

27 7 DPS (155g/m2) 

A 55 B 33 C

21 27 DPS (155g/m2) 

A 49 B 31 C 19

DPS
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