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A Study on Watertightness Improvement of Hybrid Method Using Polyvinyl Acetate(PVAc)
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Abstract

In this study, hybrid method using polyvinyl acetate (PVAc) which has a strong adhesion and flexibility in which acrylic
copolymer chemical—reaction reacts with cement, and is eco—friendly, is to improve the watertightness. The hybrid
method is applied applied primarily waterproof stuff comprising silicate system and secondary mortar mixed with PVAc on
the concrete surface. And then, in order to evaluate the performance, the properties of bond strength and amount of
water absorption were measured. Based on the above experiments, mock—up specimens for field application were
fabricated, and then the properties were evaluated as laboratory experiments. As the results, specimens cast from hybrid
method using PVAc showed the best results on watertightness and bond strength. And also, with respect to experiment of
mock—up specimens, the properties were in agreement with laboratory results. Especially, it could know that PVAc has
strengthening effect from the results of the compressive strength. Due to outstanding results of carbonation depth and
resistance to chloride ion penetration, it may be applied in weak areas such as underground and marine structures.
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Table 1 Silicate and PVAc waterproof agency

Types Composition Remarks

Silica dispersion solution
1 65~90 wt%

Sodium silicate

Silicate 1 3~10 wt%

Alumina compound

Enhance strength and
watertightness because
silica gel is formed in
gel—pore due to reaction

0 3~10 wt% with Ca(OH)2
Sodium sulfate @ 1~3 wt%
PVAc : 50~60 wt% ¢ Eco—friendly

PVAc Water : 35~48 wt% High adhesion and
Silica : 0.1~3 wt% flexibility

Table 2 Mix proportion and specimen size

Items Mix proportion Size (mm)
Amount of water W/C=0.5
X

absorption Cement @ Sand= 1:3 010030
W/C=0.58

Bond strength Cement : Sand = 1:2 70X70%X20
W/C=0.5

PVAc Cement : Sand=1:3 S5mm coating

PVAc : Water=1:1

Fig. 2 View of testing on amount of water absorption and bond
strength
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Table 3 Results of testing on amount of water absorption(g) and

permeability
T 10 30 1 3 6 24 3
ypes min min hr hr hr hr days

Plain 233 | 2.84 | 357 | 484 | 573 | 749 | 9.02

Silicate 171 | 2.09 | 249 | 3.14 | 3.66 | 492 | 5.07

Permeability | 0.73 | 0.73 | 0.70 | 0.65 | 0.64 | 0.66 | 0.56
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Fig. 3 The amount of water absorption and permeability

Table 4 Results of testing on bond strength(MPa)

PVAc 155 | 174 | 225 | 301 | 330 | 4.29 | 4.96 Types Bond strength Relative
Permeability | 0.67 | 0.61 | 0.63 | 062 | 058 | 057 | 055 Plain 1.63 1.00
- Silicate 2,59 1.59
Silicate+ . . o - . o a .
A 120 | 136 | 167 | 232 | 291 | 363 | 4.27 A 07 e
Permeability | 052 | 048 | 047 | 048 | 051 | 048 | 047 Silicate+PVAc 2.74 1.68
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Fig. 4 Bond strength
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Table 5 Mix proportion

Type Remark

W/B=0.52, S/a=48.5%

25—-24—-150 B=337kg/m’, F/A=15%

Fig. 6 View of coring and amount of water absorption

Table 6 Chloride ion penetrability based on charge passed (ASTM

C 1202
Charge passed o ~
(Coulombs) Chloride ion penetrability
>4000 High
2000-4000 Moderate
1000—2000 Low
100—1000 Very low
<100 Negligible
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Table 7 Results of mock—up testing on amount of water
absorption(g)
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Table 8 Results of mock—up testing on bond strength(MPa) and
compressive strength(MPa)

10 30 1 3 6 24 3

Types 1 in | min | hr hr hr hr | days

Plain 2775 | 344 | 398 | 532 | 647 | 859 | 11.34

Silicate 196 | 204 | 227 | 288 | 3.71 | 546 | 6.63

PVAc 199 | 224 | 273 | 354 | 484 | 6.37 | 6.37

Silicate+ - - - -
PVAC 1.64 | 1.85 | 210 | 250 | 295 | 4.32 | 5.82
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10 1
Silicate

g | BPvAc

H silicate+ PVAC

7

A Y

Amount of water absorption(g)
[«)]

10min  30min  lhr 3hr 6hr 24hr  3day
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Fig. 7 Amount of water absorption on each mock—up specimens
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Bond . Compressive .
Types strength Relative strength Relative
Plain 1.49 1.00 26.47 1.00
Silicate 2.33 1.56 27.30 1.03
PVAc 2.73 1.83 27.70 1.05
Silicate+
PVAC 2.44 1.64 29.40 1.11
. 30.00
&
= * Silicate A
£ 2900
2 PVAC
3
"(’; 28.00 | Asilicate+PVAc \
2
a - .
S 700 | Plain line
£ P
e}
[v]
26.00
0.50 1.00 1.50 2.00 250 3.00
Bond Strength(MPa)

Fig. 8 Relative bond and compressive strength based on Plain

Table 9 Carbonation depth(mm) and charge passed(Coulombs)
on each mock—up specimens

Carbonation depth Charge
Types
7days 14days 28days passed
Plain 3 7 12 3,372
Silicate 1 5 8 1,291
PVAc 1 4 7 1,087
Silicate+ .
PVAC 1 2 827
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Fig. 9 Carbonation
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depth and charge passed on each mock—up specimens
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