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Oil Leakage Characteristics of Asphalt Mastic Waterproofing Membrane Coating
According to Particle Size and Content of Organic/Mineral Extender
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Abstract

In this study, the purpose of this study was to quantitatively grasp the specific correlation between the raw material
and the occurrence of leakage by analyzing the characteristics of leakage by adjusting the type and content of the raw
material constituting the asphalt mastic coating waterproofing material. To this end, two raw materials, CA (calcium
carbonate) and ASE (anti-sedimentation), which are organic and mineral extender for asphalt mastic waterproofing
membrane coating, were selected. viscosity and oil leakage stability (20 C, 40 C) was evaluated. As a result of the
evaluation, the oil leakage stability and viscosity were inversely proportional to the CA average particle size, and it
was quantitatively proven that a correlation in proportion to the ASE content was established. The results of this
study are expected to be used as core data for basic mixing design in the future mixing studies to improve leakage

of asphalt mastic waterproofing membrane coating.
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Oil Leakage Characteristics of Asphalt Mastic Waterproofing Membrane Coating According to Particle Size and Content of Organic/Mineral Extender
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Table 1. Composition of the asphalt mastic waterproofing
membrane coating

No. Material Features and Functions mark
1 Straight Asphalt main ingredient of asphalt AP
mastic waterproofing membrane
2 Blown Asphalt coating BA
3 Process Oil plasticizer PO
4 Butyl Rubber tackifier BR
5 Pulp fiber filler(viscosity control) PP
6 Anti— sedimentation preventive agents ASE
sedimentation (Coupling agent)
7 Anti-Slide Anti-Slide AS
8 Conditioning Conditioning N
Agent Agent
9 Filler CaCOs Filler CA
10 Filler  Wollastonite Filler WS
11 Filler Sepiolite Filler SS
12 Solvent solvent, improvement flowability SV
variable
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Table 2. Mix plan

CA average particle size(um)

classification 6 5 5 14 " ASE input
Sp 1-1 Sp 2-1 Sp 3-1 Sp 4-1 Sp 5-1 standard amount
Sp 12 Sp 22 Sp 32 Sp 4-2 Sp 52 2.0 times of standard amount
imen N Sp 1-3 Sp 2-3 Sp 3-8 Sp 4-3 Sp 5-3 3.0 times of standard amount
speamen TRo. Sp 14 Sp 24 Sp 3-4 Sp 4-4 Sp 54 4.0 times of standard amount
Sp 1-5 Sp 2-5 Sp 3-5 Sp 4-5 Sp 55 5.0 times of standard amount
Sp 1-6 Sp 26 Sp 3-6 Sp 4-6 Sp 56 6.0 times of standard amount
| Start Project | E-olA) dEA) = BAO] 2-HEH T | ofsh
| e e | 2] im0l 34,8 #8310 ANsiglon], 37 /1%
| ﬂ - | 2 BSESUS E8d WIE AN, AR &
w ) tent
‘ Set-up standz\ard mixing ratio ‘ conten T 20+1 C i ]6]—_]7_ 6% A1) ‘E(Sp.@'% A _8_6]_01
‘ mixing and making sample ‘ 60= ]T—E 1rpm —E_E @E—E— %@6}%‘%
|
‘ eval‘ualion }—q Viscosly test ‘ Table 3. Viscosity measurement condition
‘ correlation analysis ‘ ol le(%agce, %it%“)ty ot ‘ Spindle RPM T ) End | | Vol
‘ No. emp. time(min) nterva olume
‘ End project ‘ 6 1 20 1 5 200
Figure 1. Research flow
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Oil Leakage Characteristics of Asphalt Mastic Waterproofing Membrane Coating According to Particle Size and Content of Organic/Mineral Extender

Table 4. Test method of oil leakage stability

Step

Content

Specimen Assembly Photos

A non-woven fabric of 30g/m was
fixed on the top of a 270 x 270 mm
mortar plate (T:30mm) with @8 mm
pores spaced at 30 mm intervals (for
preventing coating material leakage
during asphalt mastic installation)

Application of asphalt mastic with m
ethod in accordance to specification

Immediately after asphalt mastic
application, modified asphalt sheet
is installed

30 mm thick mortar layer (1:3 wfc ¢
ontent) cast and cured for 72 hours
(for creating enclosed condition)

The weight of 130 kg is loaded on t
e specimen and leave to stand for
30 days at 20 C and 40 C degrees
and check for oil leakages.
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Figure 2. Comparison graph of viscosity measurement results
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Table 5. Oil leakage stability test result - 1

Table 6. Oil leakage stability test result - 2

SPECi Temperature condition

No. 20T 40T

Speci Temperature condition

No. 20T 40T

No need to test

Sp
1-1
Sp No need to test
1-2
QOil leakage occurs (39 ) -
Sp No need to test
1-3
Ql leakage occurs (@mount 4.2 g) -
Sp No need to test
1-4
Sp
1-5
No oil leakage QOil leakage occurslamount 14.59)
Sp
1-6

No oil leakage QOil leakage occurslamount 132.g)

No need to test

No need to test

No il leakage

No oil leakage QOil leakage occurslamount 14.8g)

No oil leakage Qil leakage occurslamount 16.8g)

No oil leakage No oil leakage
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Oil Leakage Characteristics of Asphalt Mastic Waterproofing Membrane Coating According to Particle Size and Content of Organic/Mineral Extender

Table 7. Oil leakage stability test result - 3 Table 8. Oil leakage stability test result - 4
SPEC Temperature condition speci Temperature condition
men men
No. 20T 40T No.

No need to test Sp

Sp

4-2
No oil leakage Ol leakage occurs(@mount 11.2g) No oil leakage No oil leakage

Sp Sp

3-3 4-3
No oil leakage Ql leakage occurstamount 10.1g) No oil leakage No oil leakage

Sp Sp

34 44
No il leakage

Sp Sp

3-5 4-5
No il leakage

Sp Sp

3-6 4-6
No oil leakage No oil leakage No oil leakage No ol leakage
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Wb Zdslol EQIE AR 6 WhANE ASE B A diRHA 24 AR w6 obg wrbas o
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Table 9. Oil leakage stability test result - 5 )
% Viscosity x10° )

SPeC Temperature condition 16
men . - 14 Allowable Viscosity Range
No. 20T 40T

12

"0 Viscosity Standard of
Construct ability Securement (5 x 10° cp)

Sp
5-1
N
No oil leakage Qll leakage occurslamount 9.8 ) Oil Leaka ge Amount ASE Input
(9) (x1)
Figure 3. CA average particle size 16um
Sp 2
52 1o Viscosity 10 ep)
:; Allowable Viscosity Range
10 Viscosity Standard of
: Canstruct ability Securement (5 x 10 ¢p)
Sp
5-3
No il leakage No il leakage oil Leakag:: Amourt ASE{,I,TPM
Figure 4. CA average particle size 5um
20
18 :
S e Viscosity xioccp)
o4 :; Allowable Viscosity Range
1: Viscosity Standard of

No oil leakage No oil leakage C ability S t (5 x 10 cp)

Oil Leakage Amount ASE Input
@ x1)

Figure 5. CA average particle size 2um

No il leakage No oil leakage

5 Viscosity x10° cp)

14 Allowable Viscosity Range

No oil leakage No oil leakage Viscosity Standard of

Construct ability Securement (5 x 10° cp)

4. %7} A #4

41 CA BRUSE 7 oEM, HE, ASE MlZo| AT

Qil Leakage Amount ASE Input
A 2M % Ex1)p
QrA, CA HarY= ASE 710l mE Hrwst E4 Figure 6. CA average particle size 1.44m
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Table 10. Comparison of oil leakage stability characteristics by
temperature conditions according to CA particle size and ASE
addition amount

x 1 20C Oil leakage occurs, A : 40C Ol leakage occurs, O : No oil leakage

CA average particle size(um)
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