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Investigation on Products and Regulation of Flexible Adhesive Rubber
Asphalt Type Sealant for the Development of Korea-China Joint Standard
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Non-curable rubberized polymer asphalt waterproof coating materials in Korea and China are manufactured without
advanced quality control techniques and common standard, And they are exposed consistent water leakage problems.
Import and application of Korean waterproofing products and installation methods is difficult in the present situation as the
Chinese standard(JC/T 2428) is different in nature with the Korean counterpart products, And quality assurance is inevitable
based on mutual standards. In order to resolve this issue, alternatives such as using standards provided by the ISO
(International Organization for Standardization) are generally employed, but there is no such ISO standard as a waterproof
material for non-curable rubberized polymer asphalt material. Furthermore, it is unreasonable to develop the ISO standard
for rubber asphalt seals for exchange in terms of time and cost. This study proposes that the establishment of a quality
standard that can be applied for both countries will be required via an joint international standard that outlines the

properties of materials if applied in mutual trade exchange.
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Top 5 countries for exportation from Korea
(January~July 2017, Unit: US dollar)

China L 79 billion 257 million

us 39 billion 667 million

|

Vietnam 26 billion 958 million

Hong Kong 20 billion 680 million

Source: Korea

Australia 15 billion 560 million ource” Korea

Fig. 1. Top 5 countries for exportation from Korea
(Source: Korea Customs Service)

Total: L Total:

2017.08 2017.12 2018.12

Fig. 2. Participation companies in Korea-China international
waterproofing seminar (Source: Korea Institute of
Building Construction, 2017-2018)
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Self-adhesive rubberized polymer
asphalt sheet
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Factory integrated
manufactured

MR
Single component
rubberized asphalt
Single-ol Rubberized Asphalt
gle-ply Sealant + PEPP Film
Rubberized Asphalt
Sealant Methods Curable Type
Composite

Non-curable
Type

Standard Type

Non-standard

Asphalt mastic +

Modified asphalt waterproofing sheet S

Rubber asphalt +
Modified asphalt
waterproofing sheet

Factory integrated
manufactured

Rubber asphalt +
Moedified asphalt
waterproofing sheet

Tz Site applied

Fig. 3. Rubber asphalt sealant waterproofing types

Modified asphalt waterproofing
sheet

[Non-standard Type(non-curable)]
rubber asphalt sealant (factory
manufactured)

Concrete

Fig. 4. Composite waterproofing methods for flexible adhesive
type sealants
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Leakage Repair
Injection Port

Leakage crack

U retha_ne F_éam

Concrete
_ Earthwork

Fig. 5. Structure leakage repair method without waterproof
layer on positive side of wall
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Leakage Repair
Injection Port

Leakage crack

Rubber asphalt seal

3 V\.I’_ate(pro‘o‘lc ;heet_

Concrgte
Earthwork

Fig. 6. Structure leak repair method with waterproof layer on
positive side of wall
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Table 1. Non-curable rubberized asphalt polymer waterproof coating
components in Korea
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Table 2. KS F 4935 performance standard

Ttem Performance criteria

No leakage

Specimen base shall not fall
within 60 seconds.

Permeability resistance

Wet surface adhesion

Structure behavior response performance No leakage
. Mass change rate should be
Washout resistance performance within-0.1%

Hydrochloric acid

Components Ratio(%) Acid Nitric acid
Asphalt 10~45 Ch.emlcal Sulfuric acid Mass chal?ge. rate should be
- resistance within-0.1%
Rubber resin 10~25 Sodium chloride treatment
Oil 20~50 Alkali treatment
Adhesive 10~20 Temperature resistance No leakage
Softener 5~45 (heat / cold resistance)
Filler content 8~12
Thickner 173 Table 29| KS F 49350] Als TJ} QA= E4 MBS 48
Surfactants 0.1~05 gL o OML Az OAl TS =
Vulcaniation accelerator 0.05~1 HEHES, 7S Vs HSds, +8 el MYds, eie
Antiaging agon 1S M5, 2% oINS S0l & 107 B=o= TaElof i, of
Water absorbent 1~5 = X|GITRRE0| 47 stof Melst a2 QJst 2oz
Water soluble polymer resin 1~5 MEE Ms It gt=20|ct
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LH 49534 T2 OPATHE MITHO} THRE OIATIE HIAAIE =
T4 YRS AmEH o= MFQ 17 OIAZE MXil= S 2 Z'Holl et SEE2IE lottd alig 712t LHolM i~ 52
58 Leloh= NV EONESUPA =2= H2|E 2HOZ Mot Ut 1 45 Bt 84 H B2 VIR

= Plott] STA, A & HiEel

S ?Ier Q0| ZEfE0f QUTH 7B HISS =017] Het

oox
30
Ral

HI 22 o X

o
jol
4>
Q'I_l
rr
jol
4>
>
on
=)
>
00
il
=
:0
[

326 vol. 7, No. 4 (2019)

Table 39+ 2t}
Table 39| LH 495349] &5 H7t QAE KS F 49359 Hs
Gt S=2 HIECR FHECoH, HER AT NES HIt

o
571 9I3t NS s FE #20| Ftelo] £ 134 g2



Table 3. LH 49534 performance standard

Performance
Testing i il M
esting item Unit | Method standard
Solid content o KS
(non-volatile content) & M3705 Above 85
KS M
Viscosity cPs ISO Above 2,000,000
2555
- . KS F
Permeability resistance - 4935 No leakage
KS F Specimen base
Wet surface adhesion - 4935 shall not fall

within 60 seconds

ro
o
OH
Off
o
|l
e
o
=y

2
=
k3
o
40
ro
=l
o

1=}
~
>
N
A
o
ol
B
=

Table 4. Non-curable rubberized asphalt polymer waterproof coating
components in China

Components Ratio(%)
Oil asphalt 30~60
Sodium butadiene rubber 8~12
Denaturant 10~20
Active agent 10~40
Emulsifier 0.5~3
Thickener 0.5~3
Water 10~50
Softener 6~8
SBS denaturant 7~8
Stabilizator 3~4
Inorganic fillers 10~30
Calcium oxide 0.1~0.3
Others 1~5

Structl‘lre Factory production - KS F
behavior 4935
No leakage
response . . KS F
performance Site construction - 4935
KS F Mass change rate
Washout Resistance Performance | % should be
4935 i
within-0.1%
Hydrochloric
acid
Acid
Nitric acid
. Mass change rate
Ch 1 . KS F
? mica Sulfuric acid | % should be
resistance 4935 hin-0.1
Sodium chloride within-0.1%
treatment
Alkali treatment
Temperature resistance KS F
. - No |
(heat / cold resistance) 4935 0 leakage
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Table 5. JC/T 2428 "Non-curable Rubberized Asphalt Polymer
Waterproof Coating; performance standard

Item Technical index
Ignition Point/'C =180
Solid content/% >98
. Dry floor . )
Adhesive performance 100% Cohesion failure
Humid floor
Elongation/mm =15
65
Heat resistance/ C No slip, no flow,
no dripping
Elongation/mm =15
Heat aging L
70C, 168h oW ten}p .erature -15C, No insulation
elasticity
Exterior No change
Acid resistance
El i >1
(2%H,S0; solution) ongation/mm >
Mass change/% +2.0
Alkali resistance Exterior No change
(0.1% NaOH+saturated Elongation/mm =15
Ca(OH), solution) Mass change/% +2.0
Exterior No change
Sodium resistance
El i >1
(3% NaCl solution) ongation/mm >
Mass change/% +2.0

Self-healing property No permeation

Oil permeability / unit <2
Untreated
Stress release/% Heat <35

Aging(70°C,168h)

anti-channeling water/0.6MPa no channeling water
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Table 6. Korea-China comparison of rubber asphalt seal application

Korea China
Items
KS F 4935 LH 49534 JC/T 2428
Purpose of | Leakage repair Waterproofing Waterproofing
use material material material
Rear side
Application (positive) of Concrete structure | Concrete structure
pparea conzrete structure wall/slab wall/slab
d d d d
leakage crack (underground) (underground)
Iniecti .
Application nJeAct.lon‘usmg . Casting or
injection Casting 3
method . spraying
equipment
HEZ X[ot2A| 2/Hot S2fEE oz FAY TRHWRHo

3.2 HE 74 Mz H
H 2 Zoil M =Aket &=2
EINEE)E
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Table 7. Components comparison of flexible adhesive rubber asphalt SHIEEXZ| YK §), EaNst=ELNSNs, 52
sealant in Korean and Chinese B
Anti—-Channeling Water)Z} LIGMS(5HE | 2E9|EMs, S
Components Kor::aﬁ"(%éh — Jtems AxE S 37@ U, 7|EF “RABHSImilar, Table N ?E
I3 M5 SR(EWIF)0RE ‘420 BANS “1se
Asphalt 10~45
O asphal oo | Man 52 S o7l F=0| ZRISIRICE 0] 2ol HE TS, ANE, He
Rubber resin 10-25 o Ash QISHE, ADIRIRY, 45 4, £ 59 M5 g22
Sodium butadiene rubber 8~12 Zb 2710 BHE0| EXEORZ MHGIH, AS SAMMO| Gl A
SBS denaturant - 78 (different, Table 80IA X2 ®7|8ho2 177 &t=20] Bfol|oict,
L AT 0lof) 0] Al B=0] T “RABHVery Similer) A5EE
Sonos e o S zMoz 59| BNER| JIE HH WaS 425tn, M2
Emulsifier —[Tos—y | Compounding CIE 45 E20] Heids 45 Bols 55101 &5 Yais 2|
Adhesive 10~20 - olq & o2 mThECH
Denaturant - 10~20
e o 4. B3 B3 BEAY MY m
Filler 8~12 -
Surfactants 0.1~0.5 - 41 -3—% %XEI -'_'.—_l'EI H.Io-l I‘"xo'l_O_I E‘RS‘
Vulcaniation accelerator 0.05~1 - ~
Antiaging ot | 0115 | TPOIAKE Mrjo] Expzl= BR0AS 20065 015 KS
Water absorbent 1~5 - Other fillers F 49349| X|&1t 2015 LH XJ—E—M%HQ o4 1y MEe Sot
Water soluble polymer resin | 1~5 - o H=sStEAn, S22 20170 JC/T 24282 MIHGHHAM M=
Stabilizator - 3~4 SIEIQICH TR{LE QA TALSE 2.1 2 2. 204 EAFSH HEQ 240
Inorganic fillers - 10~30 opzo| T2 :ru‘-l I:IHOH:H N T} QA U B3| 7|Z0| 0|
Calcium oxide - 0.1~0.3 Soz solst J|xoz ofzo| MBS T o2S0|
Others 1~5 1-5 eEE T e =<
UCt= Ao 2 mOASIAICE 01213 XI0|E2 Y= YU S
= MEQ s xio| dds olofsict, Y FHOZ 2 Mas MEoluit & 42 Mg = & o
Ol Y= MIS0| =AM E512 7K1l YA2B2 0 1~27 =& 2o AoIM o= of Li2tel 7F0] SE  gla, 012
MBS SHez g HHE 4 glth T2t o~ B2 U= HiE Qlot piEolMel 250 AR, FHH HIZ XIEe REshA ECt
CHalt 25|12 2t 571, ARg 20l MElot 582 e+ ds= et g2 Y=0| 388 4 U= a7 lE(EEe2l 71%)
ol 01F U&Esk= M LS 2+6I0I0F SiT, orHA0| Eestt,
3.3 7|l 7I1& xl0|H 4.2 8 MYS flst 7|2 45 Got &= Het
Table 72| A= HMS2 Ml 20N ZARBH 24=29] FRHEE 2 HollMe Y= S5 SE2 78 Myl 2o ot
(Table 2, Table 3, Table 4)0f 2l &2I0] &2|=Ct =2 HoflM= Table 82| H{WHE Z7tOZ Table 91} 20| 7|2 Ms =S
Table 2, Table 3, Table 49| Mg =21t EA7|&E Table 82} MASILH 25 24| 2 As S=20=2 Sixf Y=o EAH
0| Hlu MU 2| 7IE0M SE22 It U= “efeieds, Frxeld
Table 8= =2 NROATE ML Hs =(KS 107 & 5, 2E0PYMS” S 37H(Table 82| TIR SAEIE O HA)E,
S, LH19) 212, J0/T 2i2)1 BWIES 0 RAIRE SISOzl S R0l B0l 2 waNs gRoz g
(Very Similar) =, SAISHSimilar) =, CtE(different) =22 FHEXMS” “OSHE” 5 27{(Table 82 FAIRE O HA|E,
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Table 8. Comparison of Korean and Chinese quality standards

Performance standard

Performance items Korea China Other
KS F 4935 LH 49534 JC/T 2428
General No leakage - - X
Structural Factory
i - leak: -
behavior production No leakage X
Substrate response
ul .
R performance Site i ]
adhesion construction No leakage x
related
performance Elongation - - Above 15mm X
Dry - No leakage 100% cohesion failure O
Wet Sp ectmen base shall not fall No leakage 100% cohesion failure ©)
within 60 seconds.
Permeability resistance No leakage No leakage No channeling water ©
Washout resistance Mass change rate should be | Mass change rate should be o
Performance of performance within-0.1% within-0.1%
material separation
Oil permeability - - Above 2 unit x
Hydrochloric Mass Mass change rate should be | Mass change rate should be N
acid change within-0.1% within-0.1%
.. . Mass Mass change rate should be | Mass change rate should be
Nitric acid o o - X
change within-0.1% within-0.1%
Aci
cid Exterior - - No change x
. . Elongation - - Above 15mm x
Sulfuric acid
Mass Mass charTge‘ rate Oshould be | Mass chagge' rate 0should be Withint2.0% ©
Chemical change within-0.1% within-0.1%
resistance Exterior - - No change X
Sodium chloride Elongation - - Above 15mm X
treatment
Mass Mass char?ge. rate should be | Mass char?ge. rate should be Withine2. 0% ©
change within-0.1% within-0.1%
Exterior - - No change x
Elongati - - Aby 15 x
Alkali treatment ongation ove _omm
Mass Mass change rate should be | Mass change rate should be o
. 0,
change within-0.1% within-0.1% Within=2.0% ©
Temperature resistance No slip, no flow, no
. No leaka; No leaka; .
(heat / cold resistance) 0 leakage 0 leakage dripping ©
Elongation - - Above 15mm x
Heat aging -
Low temperature elasticity - - -15C, No insulation x
Ignition point - - Below 180C x
Solid content - Above 85% Above 98% O
Untreated - - Below 35% x
Stress release
Heat aging - - Below 35% x

Self-healing property -

No permeation

Viscosity -

Above 2,000,000 cPs

Very similar : ©, Similar : O, Different : x

330 vol. 7, No. 4 (2019)
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Table 9. Performance items for joint quality standard regulation (MsTt &=2)0 YHME U220 24 s a=20| 34
= aforg|od
Performance items Evaluation content CHE A mof=|Ant
Chemical Check material stability of waterproofing 3 Wet &% ofs 85 SR 78 MES fltt 4%t
e I o 58 M5 BROR “sENIMS, SANTES, 25
i OPMME ASH HAME"S Hyl M= st2o2 “Ad
Hvdrostatic Impermeability of waterproofing layer is Hdds gRY FAESE Ut ds B oE A
Main yr ) checked by hydrostatic pressure test device = ENs” “M” “aye” 5 771X| S=8 MIAIGHRELT
items pressiire of each material
Temperature Check ial stabili £ £ == =13 0| = = O9l=0| 50|12 E= O
resisance | Check material stability of waterproofing 515 517 9 30| B MEISO| HolZ S510] LR0IA
heat / cold layer after thermal treatment(deterioration, oe M o= _ N N~
e/ o eling. ato) TE W YT AHON REPI BRE 4 UES Alzi
N 712 AX 50| 54 HIIE XISt X} St
Adhesion | Check for adhesion stability/strength of each ds /I 4859 = & Ukt :
Subsidiary strength material on wet concrete substrate surface
it . . . .
1tems Solid content Quantity that. watclfprooﬁng n.qaterlal has of Conflict of interest
being thick and sticky
Substrats After substrate movement testing of material
mszmaelft at 10mm movement width or more, check None,
Others whether the waterproof layer is torn or leaking
N Quality of main for application =
Viscosity of waterproofing material |7:|I'AI'-°—| =
43 A% 0 ¢ FEDER EDSTSETINTAIRI] ¢17H|]
O = _
RI19CTAP-C151778-01)01| 25l 43l LICH,
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