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Effect of Water-Containing Conditions on Concrete Substrates on Defects of
Polyurethane-based Waterproofing Materials
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This study is to analyze the cause of the defects in polyurethane waterproofing, a material commonly

used on the roof of buildings, and to determine if it has a relation with the curing conditions of humidity

E-mail : kimjy67@ut.ackr and temperature and the moisture content of the base structure. As a result, it was confirmed that the

waterproofing coating did not adhere when the moisture content of the base plate was 10% or more.

When the temperature and humidity conditions were 20°C and 80%RH, none of the properties

Received : November 9,2022  deteriorate but when the temperature was 40°C, 60%RH, air bubbles were formed on the surface, and

Revised :December 23,2022 at 40°C and 80%RH, the basic properties of the dry coating film were less than the KS F 3211
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Table 1. Experimental design

Evaluation items

Curing condition

Substrate condition

Relative Humidity(%)

Temperature(°C)

* Visual inspection & Microscope(x40)

* Bonding strength(MPa)
* Tensile strength(MPa)
* Elongation percentage(%)

20

Dry(D)

20 60

Surface dry(SD)

80

40

Wet(W)
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Table 2. The moisture content of the base plate
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Substrate condition(symbol)

Procedure

Dry(D)
Surface dry(SD)
Wet(W)

Wipe the surface after immersion for 7 days and drying 1 day
Wipe the surface after immersion for 7 days and drying 1 hour

Wipe the surface after immersion for 7 days

Table 3. Polyurethane waterproofing membrane coating

Polyurethane waterproofing Coating type Properties
A I type Tensile strength : 2.5MPa, Elongation: 500%, Exposed outdoor
B 11 type Tensile strength : 2.0MPa, Elongation: 550%
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T : Tensile strength(MPa)
Pp @ Maximum load(N)

A : Section area(mm?)

Ey (%) =(LBL;L0)x100 )
0

o 7]of| A
Es : Elongation at failure(%)

Ls : Distance between marks at failure(mm)

Lo : Distance between marks(mm)
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02 Table 4. Moisture content

0.0 A

02 4 Drying period Moisture content(%o)
E';:-0.4 1 1day 5.8
£°06 1 1hr 8.2
Z-08 .
® o | Immediately 10.2
é =1

1.2 1

14 A

1.6

0 1 2 3 6 7 * Model : Hi-520-2
Dry period(days)

Figure 1. Variance in base plate according to drying period
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20°C 60% RH 20°C 80% RH 40°C 60% RH 40°C 80% RH
A-SD
(surface
dry)
Non air
A-W
(wet)
Non air Non air Non air Non air
Figure 2. Surface depending on curing condition(Type A)
20°C 60% RH 20°C 80% RH 40°C 60% RH 40°C 80% RH
B-SD
(surface
dry)
Non air Non air Non air
B-W
(wet)

Non air Non air Non air Air

Figure 3. Surface depending on curing condition(Type B)
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Table 5. Absolute humidity according to curing condition
Curing condition Absolute humidity(g/kg) Curing condition Absolute humidity(g/kg)
20°C 20% RH 2.88 40°C 20% RH 9.20
20°C 60% RH 8.73 40°C 60% RH 28.40
20°C 80% RH 11.70 40°C 80% RH 38.50
3.3 RAL
Table 67} Figure 4+= BF T o2 of| whg 2 = S4A VS Uehd Zooh vight o270 5 7170 AH L 25
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Table 6. Bonding strength according to the moisture content of the base plate (unit : MPa)
Curing condition
Substrate o 0 o o " 0
condition 0°C 20°C 20°C 20°C 40°C 40°C 40°C
) 20% RH 60% RH 80% RH 20% RH 60% RH 80% RH
Coating A ™ 1y 1.067 1.054 0.971 0.908 0.998 0.952 0915
A-SD 0.860 0.771 0.910 0.908 0.854 0.910 0.723**
A-W 0.319 0.204 N/A* N/A 0.335 N/A N/A
Curing condition
Substrate o o O o o o
condition 0°C 20°C 20°C 20°C 40°C 40°C 40°C
] 20% RH 60% RH 80% RH 20% RH 60% RH 80% RH
Coating B =5 1y 1.046 1.019 0.944 0.760 0.940 0.890 0.829
B-SD 0.765 0.806 0.758 0.760 0.765 0.808 0.821
B-W 0.317 0.235 N/A N/A 0.358 N/A N/A
* N/A : not attached to base plate, ** _: fail
1.20 1.20
ODry @Surface dry 8Wet ODry @Surface dry @Wet
1.00 1.00
£ 0380 080 —l_‘
= Perfori: Criterfa F3211) = Perforfn: Criterfa F321])
£ 060 1 £ 060
E 040 4 E 0.40
0.20 4 0.20
N/A N/A N/A N/A N/A N/A N/A N/A
0.00 - 000 -
0°C 20°C20% 20°C60% 20°C80% 40°C20% 40°C60% 40°C80% 0°C 20°C20% 20°C60% 20°C80% 40°C20% 40°C60% 40°C80%
Curing Condition Curing Condition
(a) Coating A (b) Coating B
Figure 4. Bonding strength(MPa)
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(b) A-W- negative side

Figure 5. Adhesive failure side

(c ) B-W- negative side
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Table 7. Bonding strength according to the moisture content of the base plate

Curing condition

0°C 20°C 20°C 40°C 40°C 40°C Performance
60% RH 80% RH 20% RH 60% RH 80% RH criteria
Coating Tensile strength(MPa) 32 2.6 35 2.6 2.5 2.0 2.5
A Elongation(%o) 538.5 507.5 505.1 450.0 398.1 441.2 450.0
Coating Tensile strength(MPa) 2.6 2.0 2.3 2.7 2.6 1.8 2.0
B Elongation(%o) 669.6 612.3 644.0 621.0 687.1 176.3 550.0
* underbar : fail
3.4 AXZLE
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Elongation (%)

1.5 300

Tensile Strength (MPa)
Tensile Strength (MPa)
»

s
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3 (KS F 3211)
Curing Condition Curing Condition

(a) coating A (b) coating B
Figure 6. Tensile strength(MPa) and Elongation(%)
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