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Coating Waterproofing Material Periodically Exposed to Chemical
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Abstract

The purpose of this study is to evaluate the tensile strength performance of the polyurethane coating material used
as the waterproofing material in concrete structures. A linear regression equation is proposed to establish a correlation
on the tensile strength of polyurethane coating membrane against periodic exposure to chemical degradation. The
polyurethane film membrane showed a minimum strength of 23% to a maximum of 38% when subjected to chemical
degradation. The elongation rate showed a relation with the tensile strength deterioration rate of at least 15% to 22%
at maximum, and the proposed regression equation could be used to predict the degree of performance change of the
polyurethane coating membrane under chemical degradation condition.
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Linear Regression Analysis of Tensile Performance for the Polyurethane Coating Waterproofing Material Periodically Exposed to Chemical Degradation
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Figure 1. Blistering Figure 2. Surface cracking and

spalling
7194 2 sG] e 45 93l ol
AIZIA EJAL BRG] w2 Hhg o 2 WeE-0] AERTL A
Aol w2t 30 7hs2 A 0}74] gt} oz J?_P o

fokre) AER PR AL ASATIE BAS

W E|m R ofo] thet Py AEL WiEA] Baskt,

olo] £ == siat| estzziole] ) dsio o
3 Zgust A7E Wl

3.A3A8 9 %

3.1 A&

Ze) et =AY 15 Al dVdeR &2 ARAIE
& Sslglonl, KsA AN RE 358 UEshe
Ao A7 Nl L, AR 7)RE4 BE A
Yajol A% & AT gitom Al dsEde
Table 13} o] 3fska] 2A40f w2 FslrA 0= 73}
dolehgdS ATt

Table 1. Test procedure
Specimen evca;:?ea:i[;)n Testing period Chemical factor
Alkali
Testing conducted Hydlr&)ggloric

Rucberized ~ Tensile At @ montly

Urethane strength |nter\/gle:if;rgigghout Nitric Acid

Type 1 Elongation degradation

(12 months total)) Sulfuric Acid
Sodium
Hydroxide
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Nitric Acid Alkali

Sulfuric Acid

Dumbbell Number 3

Figure 3. Tensile strength

testing specimen testing
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Table 2. Chemical degradation condition

[tem ng?lﬂiocgl Treatment Method Standard
calcium hydroxide in an
Alkali GEESMZ(ILKSS% aqueous solution of 0.1%
sodium hydroxide
Hydrochloric 2% hydrochloric acid
Acid solution
KS M ISO KS F
Nitric Acid 632?5?'R§;3v 2% nitric acid solution 4985
Sulfuric Acid 2% sulfuric acid solution
Sodium KS M ISO 10% sodium chloride
Hydroxide 6353-2(R32) solution
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Table 3. Tensile performance test method

Rate Calculation
(mn/in) Tensile Strength Elongation
Py (Ly—Ly)
=_2 = ——F——Xx100
Ty A " L,
50 1. teng , _ _ !
¢ Tensile Strength(N/mm) E, : Elongation at break (%)
Py : Max Load (N) Ly : Length at break (mm)
A @ Specimen SA (mm) L, : Original Length (mm)

Dumbbell Number 3

Figure 6. Tensile performance
test status

Figure 5. Tensile strength
testing specimen
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Table 4. Tensile strength test results after chemical degradation

Tensile Strength (N/m)

Perod Alkali - PVATOSHIONC i pgig  Suitric Hf’/g%%e

1 month 56 6.0 49 54 55

2 months 57 59 49 5.1 55

3 months 58 58 45 47 54

4 months 55 5.7 48 50 5.1

5 months 56 56 44 48 52

6 months 53 56 47 46 50

7 months 53 57 45 45 52

8 months 52 55 45 44 5.1

9 months 52 55 44 43 49

10 months 50 53 45 44 49

11 months 44 52 42 46 45

12 months 44 49 39 42 47
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Table 5. Elongation test results after chemical degradation

Elongation (%)

Perod Alkali HyderCclgIorlc Nitric Acid Sulfuric Acid H?/gg(la%e
1 month 1185 1135 977 1053 1059
2 months 1159 1033 956 951 997
3 months 1053 973 860 861 977
4 months 969 969 833 932 878
5 months 958 942 789 883 884
6 months 912 929 744 746 809
7 months 938 888 761 763 831
8 months 848 867 793 712 848
9 months 786 850 781 701 761
10 months 780 795 751 686 776
11 months 747 758 674 649 735
12 months 750 873 665 656 773
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Table 6. Tensile strength linear regression analysis results
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Order

Significance
Probability

Index

Probability |nclination Intercept

O]
@
®
®
®

0.000

0.000

0.001

0.000

0.000

-0.116

-0.081

-0.067

-0.086

-0.078

6.005

6.083

4.953

5.226

5.592

@ Alkali, @ Hydrochloric Acid,
(® Sodium Hydroxide
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Table 7. Elongation linear regression analysis results

R Significance Significance Index

Order squared Probability

Probability |gjination Intercept

0942 16398 0000 -12767 0.000 -40.640 1187.909

0829 48415 0000 -6.958 0.000 -26.098 1087.303

0
@
® 0831 49.188 0000 -7013  0.000 —24.350 956.939
@ 0898 87.880 0000 -9374 0.000 -34.829 1025.803
®

0862 62464 0000 -7.903 0.000 -26.510 1032.985

(® Alkali, @ Hydrochloric Acid, ® Nitric Acid, @ Sulfuric Acid,
(® Sodium Hydroxide
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Figure 7. Tensile strength linear regression analysis
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Figure 8. Elongation linear regression analysis

Table 8. Tensile performance regression equation based on
chemical conditions

Chemical Regression equation
Solution Tensile Strength Elongation
Alkali y = -0.116x + 6.005 y = -40.640x + 1187.909

Hyarochlone - —oo8ix + 6083y = 26,098y + 1087.303
Nitric Acid y = -0.067x + 4.953 y = —24.350x + 956.939
Sulfuric Acid y = -0.086x + 5226 y = -34.829x + 1025.803

Sodium - -

Hydroxide y = -0078x + 5592 y = -26.510x + 1032.985
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