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Examination of Tensile and Adhesion Performance According to Components
and Application Environment of Cement-mixed Polymer-based Waterproofing

Jin-Yong Lee', Jeong-Kyun Choi’, Seong-Soo Kim®"

Abstract: Cement-mixed polymer-based waterproofing materials are generally used in the form of application by mixing in the field, and it is necessary
to supplement the construction ability for air bubbles and uneven coating thickness due to irregularities during construction. The final purpose of this
study is to improve the waterproofing performance by adding a sheet attaching process to the composite construction rather than the single process
of painting and applying the construction method when applying the polymer waterproofing material to the field. In this regard, the applicability was

evaluated by examining the material, environment, and manufacturing method.
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Fig. 1 Comparison of waterproofing fabrication types

Table 1 Physical properties of the polymer

Solid o
Type Polymer %) Tg(C) pH
A 55 0 5
B 46 -5 7
Styrene/Acrylic Acid
¢ Ester Copolymer 55 20 2
D POy 53 25 7
E 60 -40 7
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Table 2 Physical properties of non-woven fabric

Type Material Content
RC
Powder
(OPCx %) AC
EA
10 20 30
SS
Filler
(Total x %) cC
RP

*Type Name(ex): RC —20(Material(AC, SS, CC...) — Content(10, 20, 30))
*P/C Ratio: 3.1.1 refer to the test results

Table 3 Physical properties of non-woven fabric

Weicht |Thickn Tensile Strength Elongation
Type elg2 t ickness (kg/5cm) (%)
(g/m) (mm)
MD CD MD CD
PET 40 0.17 17 9 29 30
PP 40 0.31 10 6 85 93

*MD(Machine Direction), CD(Cross Direction)
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* L.H: length after heating(contracted or stretched length, mm)
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Table 4 Shape after curing of cement-mixed polymer

Type After 24 hours
2 —

Sample A

Sample B

Sample C

Sample D

Sample E

600 5.0

-©~ Elongation Rate
-@- Tensile Strength 4.5

500
4.0

35

-
>
=

3.0

25

2.0

Elongation Rate(%)
W
>
>
Tensile Strength(MPa)

[
=3
=

L5

1.0
100

0.5

273 2.36 2 1.64 127 091 055
P/C(Polymer/Cement)

Fig. 2 Tensile performance relationship to P/C ratio
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Table 5 Performance result of binder

Table 6 Performance result of filler

factor . Surface factor . Surface
Tensile . . Tensile . .
Flow Elongation| condition Flow Elongation| condition
. strength . . strength .
material after drying material after drying

RC type O © O © SS type © © O ©
AC type O A © O CC type A O O A
EA type © A O O RP type A O O A

Az poor O: good ©: excellent

300 4.0
- Tensile Strength(MPa)
—-@- Elonagation Rate(%)

3.5
250 /./'
3.0

2.5

2.0

1.5

Tensile Strength(VPa)

1.0

50
0.5

10 20 30 10 20 30 10 20 30
RC AC EA
Type

Fig. 3 Tensile performance results by type of binder
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A: poor O: good ©: excellent

300 4.0
- Tensile Strength(MPa)

-@- Elonagation Rate(%) 35

250

3.0
200
2.5

Tensile Strength(MPa)

10 20 30 10 20 30 10 20 30
SS CccC RP
Type

Fig. 4 Tensile performance results by type of filler
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300 3.0
250 2.5
200 2.0

1.5

Elongation Rate(%0)
-
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-
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Tensile Strength(IVIPa)

1.0

50 0.5
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1.0 1.5 2.0 2.5 3.0 3.5
Thickness(mm)

Fig. 5 Tensile performance relationship according to thickness and
curing period(5 days)
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2 ¥
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~@- Tensile Strength
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Thickness(mm)

Fig. 6 Tensile performance relationship according to thickness and
curing period(7 days)
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50 0.5
-~ Elongation Rate
—@- Tensile Strength
0 0.0
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Fig. 7 Tensile performance relationship according to thickness and
curing period(9 days)
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Fig. 8 Adhesion strength result by surface moisture



200 4.0

BB Elonagation Rate(%)
180 B Tensile Strength(MPa) 3.5
EX] Adhesive Strength(MPa)

160

140

-
I3
=

Elonagation Rate(%0)
-
® =3
= =

=)
=

Tensile & Adhesive Strength(VIPa)

-
=l

N3
=3

=

Plain Water Ca(OH)2 HCl1 NaOCl1
(5%) (5%) 1%)

Type

Fig. 9 Result of immersion tensile performance & adhesion strength

Fig. 10 Before and after SEM result
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Table 7 Heat resistance dimensional Stability

Contents Result
Heat Resistance Dimensional Stability | 150 C, 09
(%) 30 min )
Table 8 Crack resistance result
Temp. Type Cracks point Result
-10(C) 0K
-20(C) Crack

324 Y2284

Table 89l JERA B2} o] .10 Col A= o] Ao] Yl= AL
g1 Ao, 20 T S A= i Zao] 1=
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T == =] - =} O
A AT E SV AEE Btk
100 20.0
- Tensile Strength(MPa)
- Elonagation Rate(%)
80 16.0
g :
¥ 60 120 Z
2 k|
g :
] 4
£ 40 8.0 =
S ]
= &
20 4.0
0 0.0

PET2mm) PPQmm) PET(3mm) PP(G3mm)
Type

Fig. 11 Tensile performance result of composite waterproofing
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Table 9 Adhesion strength result of composite waterproofing

Adhesion Strength(\Pa)
Type
7 days 28 days
PET Waterproofing 0.5 0.6
PP Waterproofing 0.8 12
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