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Urethane waterproofing materials which currently being used most commonly in the Korean domestic market have high applicability
and construct layers without forming any joints, but under the influence of low temperature and low humidity, as well as the thickness
of the applied layer, the curing time of this material may become extended in construction sites. To resolve these issues, a proposed
method of using water-hardening type of polyurethane waterproofing materials are being developed. However, there currently lacks
any standards or evaluation methods on determining an optimal mixture ratio of water for the water-hardening polyurethane waterproofing
materials. Therefore, workers and construction workers are relying on their hands-on-skills and experience to determine this ratio and
are not able to obtain a consistent performance quality out of these materials. Therefore, for the establishment of a board applicability
of the water-hardening polyurethane waterproofing methods in construction sites, this study objectively analyzes the changes in the
performance of these materials depending on the changes of the water mixture ratio and attempts to procure the optimal ratio on the
basis of forming a provisionary standard. The study prepares mixtures of varying ratio(no water added, 5, 10, 15, 20, 25,30, 40 and 50)
and conducts comparative analysis respective mixtures' performances and their changes in the physical properties in an objective
manner and proposes a provisional optimal value that can serve as a data base that can be used as a reference for future studies.

JIRE : =Z3td ScIRdlE LM

Keywords : Water curable polyurethane waterproofing materials

1. M2 0l2{eh Z2|R B =2ai= I 192 8(&7 18t
2gE (SR Lis 4 U=, oM 282 R

QAT Lol M ZredsiA| M85 U= S2RU/E Y= UrI7E 25| ABEL A= FAMl0ITE
el FEHel e 2 FAZQ| HIEM S A| ZSe|PA 8 2 Ol= 24=2d R2E Y=l 42 712 =85 STHOIM o
+52 dsto] 0130 Glol AlS0| 7Hssta, THEE S 7R HEE 7IRIA U7 | Hh20ICt SEXISE et detk= A
YrHzM T2t HHEE =4 2915 2 2HE + AR Clo] A S0 EALE o] Tet SREEe2 216 nj4st
# FE0ler ZEE 2= daaolth 0]20l= MEED £2t AN0| A Llistn UCH, SRHIET| AS Al Y452 =
50| 25104 HISQ| FHO| CHer Mefo] f4ot0 HAH0| & % g2), g2 59| ofA7F FE0| wlste U= AFoICH
“\(H"* 20t Ot 2t ChBt Mol A=0| 7hs ot EF0] Tt ol2{er ZHIES sidoty| st oM SEEeol B
* Corresponding author E-mail: ohsang@seoultech.ac.kr
M20IEH |S0hEtm UHIHEHR o|Zs-HI0|QAX SEESnPd A== J2 (Convergence Institute of Biomedical Engineering and Biomaterials

Program of Architecture, Seoul National University of Science and Technology, Nowon—Gu, Seoul, 01811, Korea)

2QlOHM|IHE L] A, MRUHATY (Senior researcher, N&C Partners, Nowon—-Gu, Seoul, 01811, Korea)

3(F)5t=20tlA, XIA (Deputy General Manager, Adex Korea, Songpa Gu, Seoul, 05770, Korea)

‘MEatety|athetm Zotchst AESHE, w4 (Professor, Dept, of Architectural Eng., Seoul National University of Science and Technology,
Nowon—Gu, Seoul, 01811, Korea)

Copyright (©) 2015 by Korean Recycled Construction Resources Institute

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited

348



4

SA
=T

Bt ZaZ2|0{ol] BTk

Ut SHR(E

ol

Y7t HE e BEk

<

=,

of

H3S{ ©
ges e

0l gloIM 2

ot

ZO[Lt ZRAAIIS] K|
i AtZ0| 0let

= Helz =
S| FrxHof B

ot

Kio

5

=0f| 1

INE=Te AN

==}
==

=

| 924 TZOf

9

t

43

L= of

F

AstZ It
| 1.5mm O]

OF #H 5%

12

o3

|
|

hol

5

(18

5t

ool

==
X7

Yo =HES shiZoh| fls

2

Rl

B
K

il

_6_._._

|

7|

I

2010t

it

St
=

3

10
T}

t

e 22122

OAAOHHOIE7 |2t 20

| -
-

rElm Qi

te 2222

od

gotoz A

o

NI

Gl

1o
RO
<+

]

olads, HiEe dekE

El d}
- O

=
=t

=

201l 12
|
0, S=digo 880] 0242 24

(7| i

AR5
7[01] cht

0o
=

= A|AEICZ

el

of
Zrfo] o

P01 FXAHo|ct,

=
ilod

S

0l

.I

=
od
o]
=0
allll
ni0
T

i

s

F

A
=

ol
R0
_§|_

1
2
od
Pl

o

f

9|

=] S A
zie 4 9o

Higte] =xiEds

+ HO — Ca(OH)z

Ca0

—  (CaCOs; + H0O

+ CO»

Ca(OH).

Joil Ofcefet

St H ds(24

T 2~50%)0| &

g4

o

ot =2 S50ilMde ety 2219

Hlof

F

S
—

= ofAb ZX[of] o

SH[EH EIrTHOIA S AlSH

7 LORCt,

o Ec|RYE L S0 water—in—oil H|EHS

2 =9 S0f DIMYXt= Extot

O

el x|

¢
10

|

F

b

g 2222

1o
RO

<+

]

37

Tl

Hlofl Mg =9

H

te 22|

1o}
N0}

o

Polyisocyanate

ml
=
70
Ho
%0
o

1

ol

T

Polyol =) Dry =) Polymerization =) Prepolymer =) Variance =) Packaging =) Product

e 22l

43

A
e

IR0, Ot

HItS
ofl M

ol M1 U=z HME S 1712 |

I
[

=0 BATHE AR

E|
[l

Additive agent for polmers =) Pre - variance

Fig. 1. Manufacturing process for polyurethane
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Photo 1. Waterproofing layer fracture
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Table 1. Hydroponic polyurethane properties

Product Composition CAS No.
name
Residual toluene CAS #264-71-62-5
diisocyanate
Tufflex soft Calcum oxide CAS #1305-78-8
Quartz CAS #14808-60-7
Titanium dioxide CAS #13463-67-7

Table 2. Primer properties

Product Composition CAS No.
name
Polyurethane prepolymer -
VARO BP Xylene CAS #1330-20-7
Chemical additive -

Table 3. Water quality standards

Test item Unit Results Reference standard

pH - 6.16 KS I 3206 : 2008

Conductivity us/cm 4.8 Testing method for
Resistivity MQ-cm 0.21 industrial water
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(@) Dry cured specimen (b) Dry curing testing site

Photo 3. Test of dry curing duration
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(@) Viscosity testing — 0% (b) Viscosity testing — 10%

Photo 4. Test of viscosity
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(@) Humid surface treatment (b) Concrete moisture testing

(c) Surface condition after humid (d) Surface condition after humid

surface application — 0% surface application — 10%

Photo 5. Test of applicability on humid concrete surface
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Table 4. Construction use coating material evaluation results

Water mixture ratio

0% | 5% | 10% [ 15% | 20% | 25% | 30% | 40% | 50%

Division

Tensile strength |\ o 1 5 31 135135 |37 | 3.1 | 30| 29

(N/mmz)

Elongation 1 559 | 603 | 677 | 787 | 802 | 595 | 765 | 698 | 603
percentage(%o)

Load strain 06 71491 §|486.7(561.9]631.4|5142(547.8|480.3|407.7
product(N/mm)

Tearing strength

(N/mm?) 18.0 | 15.6 | 14.7 [ 16.7 | 17.1 | 18.8 | 17.3 | 13.0 [ 11.1

Tensile | -20C | 49 | 91 | 99 | 101 | 131 | 158 | 118 | 109 | 93
strength
ratio(%) | 60C | 40 | 48 | 59 | 60 | 61 | 77 | 64 | 54 | 49

Elongation | 20°C | 63 | 150 | 248 | 251 | 275 | 265 | 251 | 193 | 218
percentage

(%) 60C | 246 | 391 | 470 | 411 | 547 | 390 | 365 | 387 | 309

Ratio of
expansion and |-1.95|-1.64|-1.52|-1.55(-1.36|-1.17 [-1.26|-1.43 |-1.57
contraction(%)

Tensile | Heat | 109 | 89 | 97 | 96 | 91 | 92 | 106 | 104 | 105
strength | Alkali | 104 | 70 | 82 | 80 | 81 | 82 | 96 | 91 | 86
ratio(%o) | Acid | 104 | 70 | 77 | 81 | 81 | 85 | 85 | 79 | 79

Flongation | Heat | 363 | 763 | 644 | 584 | 528 | 533 | 639 | 666 | 751
percentage | Alkali | 434 | 757 | 709 | 672 | 650 | 586 | 596 | 686 | 772
%) | Acid | 321 | 761 | 757 | 604 | 577 | 546 | 639 | 646 | 741

Degradation after

. Clear |Clear|Clear |Clear| Clear | Clear| Clear| Clear | Clear
expansion

Bond performance

(N/mm’) 0.7310.73 | 0.82 | 0.85 | 0.93 | 0.98 | 0.92 | 0.91 | 0.91
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Table 6. Performance evaluation results & analysis

Table 5. Site applicability evaluation test results
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