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Analysis on the Causes of the Oil Leakage Phenomenon for Complex
Waterproofing Methods of Asphalt Mastic and Modified Asphalt Sheet
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Abstract
In this study, observations of oil leakage samples taken from the actual site were performed to identify the causes of
the oil leakage phenomenon. As a result, the separation of the material components was determined as the main cause of
the oil leakage phenomenon based on the changes in the surface conditions, and verification of this was conducted. The
evaluation results confirmed that the filler component of the asphalt mastic subsided with the lapse of the settling time,
and that the difference ratio of the filler contents of the upper and lower specimens was up to 23.8% after day 28. Based
on these results, a hypothesis on the oil leakage mechanism of asphalt mastic was established, and then modeling of the

entire process of oil leakage was performed.
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(b) Pollution in the upper part
(ceiling) of a car

(a) Pollution of the floor of an
underground parking lot

Figure 1. Current state of water and oil leakages in
apartment-1

Current water leaks Oil leakage status by year A2cases
3 Icases
No problem ) distric 3

65%i20 districts)

based on the districts completed
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(a) Oil leakages status of (b) Oil leakages status by year

districts completed in 2016

Figure 2. Current state of water and oil leakages in
apartment-2
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Table 1. Application state of the complex waterproofing method
of asphalt mastic and oil leakages by year

Division apg%at(i)cl;ns ,I\‘eoe{kg;eos” Oil leakage ratio (%)
2014 40 25 62.5
2015 45 32 71.1
2016 55 42 76.4
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Figure 3. Collection of oil leakage samples
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Table 2. Comparison of the surface conditions of the normal
and oil leakage samples

Division Oil leakage sample

Normal sample

Surface
condition
(visual
observation)

Observation
results

Solids observed No solids observed
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Table 3. Standard components of asphalt mastic

Components Specific gravity Content ratio(%) Remarks
Asphalt
(liquid type) 1.3 40
Process oil Organic
(iquid type) 0.977 8 additives
Rubber
Solids (solid type)) 0.83 5
Calcium carbonate )
(powder type) 293 15 Inorganic
Natural minerals addtives
(powder type)  More than 2 10 (filler)
Other additives More than 1 2 -
Xylene
(liquid type)
Volatiles Toluene Less than 1 20
(liquid type)
Other additives
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Table 4. Product characteristics

Product characteristics
Viscosity

Division Proportion

L Har (o Solids
TP s @0t spe | cortent (2
sample A O 1. 340000 258 780
Sample B Ol 104 420000 227 778
Sample C Ol 1.1 380000 255 767
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Table 5. Material segregation test methods

Related

Test methods standard

Division

Pre—treatment was conducted in

accordance with ASTM D 5892, the

temperature was set to 50+5C, and the

asphalt mastic was settled for a ASTM D 562
maximum of 28 days at a heating

thermostat on a daily basis.

@ Pretreatment

In a dried porcelain crucible (W1),
approximately 2 g of each sample was
taken from the upper and lower parts,
and the weight (W») was measured. Then
it was dried in a drier at 1055 for 24
hours, and was burnt in an electric
furnace at temperatures ranging from 900
to 1,000 until it reached the constant
weight. It was then cooled to room
Material (@ temperature in a desiccator. After that,
segregation Filler the weight (Ws) was measured, and the
evaluation contentfiller content was calculated (Equation (1))

KOREA LAND
& HOUSING
CORPORATIO

At this time, the weights of the sample N 42531+ 2015

and crucible before and after the test
were measured by up to the unit of
0.001 g.

Filler content (wt %)
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ol Foil tubeE AW, e ot & 2V A=} Xst
HA=S AR AFeE Al 2 A=t FsH
AlgollA] ZFz} oF 2g9] A& AFeE & FAIE S5k,
10545 T Az7|oA 2441 A2AIZ] &, ThA] 900~
1,000 9] H7]=oll4] o] & wi7kA] dAaA)7]aL HiAlA
ofE] ol A27IA] YA I, o|F FAE 751
ekl Alof| whe} Filler 3tke: ARRICE o] wf Al A - =
o] A& ¥ =7 e] FAI= 0.001g T917HA] S7%i,



Foil tube Insert foil tube into plastic cylinder

Asphalt
mastic

Foil tube _Asphalt Plastic cylinder
\ mastic /

254mm

Filling a foil tube with
asphalt mastic

25.4mm

Step 2. Inserting the foil tube
into a plastic cylinder

Step 1.

Asphalt
mastic

i
ash content
evaluand

254mm

Step 4. Collecting top and
bottom specimens after cutting
into three equal parts by
separating the foil tube from the
plastic cylinder

Step 3. Setting at 50+5C on a
daily basis

Step 5. Taking approximately 2 g each from the upper and lower

specimens measuring the weight(before the test), and
then burning in an electric furnace at temperatures
ranging from 900 to 1,000C until it reached the
constant weight

Calculating the filler content according to the specified formula
by measuring the weight(after the test) of the sample that
reached the constant weight

Step 6.

Figure 4. Material segregation review process
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Table 6. Material segregation test results of sample A (change
in filler content)

Pre-treatment Filler content(%)

Division Day Upper Part Lower Part difference
1 246 25.1 05
2 239 259 20
3 235 25.7 2.2
4 25 26.1 3.6
5 2.8 26.4 3.6
6 2.7 26.9 42
7 219 27.0 51
8 215 276 6.1
9 219 26.7 48
10 20.5 27.8 7.3
11 19.2 29.5 10.3
12 20.1 28.7 8.6
13 19.1 29.1 10.0
14 18.5 305 12.0

Sample A 15 18.2 29.9 1.7
16 175 312 137
17 18.9 30.8 119
18 171 315 14.4
19 18.1 32.1 14.0
20 16.2 324 16.2
21 174 319 145
22 16.2 325 16.3
23 12.8 35.1 22.3
24 125 354 229
25 13.0 352 22
26 12.9 35.0 22.1
27 125 352 2.7
28 129 352 22.3

Avg. 185 30.2 117
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Figure 5. Material segregation test results of sample A (change
in filler content)
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Sample B2 A8 A37= Table 7 ¥ Figure 61} Zt},

Table 7. Material segregation test results of sample B (change

in filler content)

Filler content(%)

Division Day Upper Part Lower Part difference
1 23.1 23.5 04
2 229 23.7 0.8
3 22.3 23.9 1.6
4 21.9 24.5 2.6
5 222 25.1 2.9
6 21.8 254 3.6
7 20.9 254 4.5
8 20.5 25.7 5.2
9 20.1 259 58
10 19.9 254 55
" 172 28.4 1.2
12 16.9 29.0 12.1
13 16.8 29.5 12.7
14 16.5 29.4 12.9
Sample B 15 16.5 29.9 134
16 152 30.2 15.0
17 142 31.9 17.7
18 14.0 32.0 18.0
19 135 32.6 19.1
20 13.1 33.2 20.1
21 12.1 34.2 22.1
22 1.5 34.5 23.0
23 1.1 35.1 24.0
24 115 34.8 23.3
25 11.9 35.2 23.3
26 1.1 35.0 23.9
27 1.5 35.0 23.5
28 119 35.7 23.8
Avg. 16.5 29.8 13.3
Sample B ¢ interval of
0 - Lower sample i CRMVEIgENIcE
-4 Upper sample E
35 % Subtract e ':‘ - |
4 i 53
gsj 35 : Zf ‘ LK
gzo 7 _ 179.1251 ,1:3 | 72337 :3? 18
Eﬁ d 18
Tt —
— et

] «58 ag Las

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 13 20

Pre-treatment time(day)

21

22 23

1
B

24

25 26

27 28

Figure 6. Material segregation test results of sample B (change

in filler content)
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Sample B2} A|@A11= Sample A2} H|SS3E RS U
BRIt Table 7= A2 & 1458 28U7HA] = ¥}
5 TAlR oI, RA 198 28R ARAIRS)
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o]zf3t AFARS: Figure 69 E&3IITE AA| 44 10
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-2 Wt oF 44, 6%= 1= AUt
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Table 8. Material segregation test results of sample C (change
in filler content)

Filler content(%)

Division Day Upper Part Lower Part difference
1 28.5 28.9 04
2 28.1 29.0 0.9
3 275 29.3 1.8
4 27.8 29.3 1.5
5 271 29.7 2.6
6 26.8 30.1 3.3
7 26.1 30.5 44
8 25.1 312 6.1
9 248 315 6.7
10 20.2 346 14.4
11 21.9 34.1 12.2
12 20.5 35.0 145
13 20.1 355 154
14 19.5 356 16.1

Sample C 15 19.1 36.2 171
16 18.7 37.1 18.4
17 18.5 372 18.7
18 18.1 38.1 20.0
19 18.1 38.0 19.9
20 17.8 382 204
21 17.7 382 20.5
22 17.4 385 211
23 17.1 39.0 21.9
24 17.4 384 21.0
25 16.9 38.2 21.3
26 17.0 379 20.9
27 16.9 38.0 211
28 17.2 38.5 213

Avg. 21.1 34.9 13.7
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Figure 7. Material segregation test results of sample C (change
in filler content)
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Table 9. Filler content measurement results of the oil leakage
samples taken from the sites

New packed Qil leakage sample from site
Normal sample Sample A Sample B Sample C
Division s e S e s I
ample Sample Sample )
A B c a b ¢c d e f g h i
Filler
co(nt?nt 25.8 227 255 12510.318.1 9.8 12.815.210.510.8 8.9
0/0
AvQ.(%) 24.7 12.1

24.7%

.
Filler content %
(Avg. of sample A, 8, C)

Avg 121%

Normal

| apphed samp\eA ' | apphed samp\eﬂ ' ‘ applled sample C !
|

samples from site

Figure 8. Filler content measurement results of the oil leakage
samples taken from the sites
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Figure 9. Oil leakage mechanism prediction modeling
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