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PURPOSES: The objective of this study is to evaluate the curing and adhesive behavior of asphalt emulsions including polymer-modified

emulsionsfor chip sedlsand fog sedls.

METHODS: For the |aboratory testing, the evaporation test, the bitumen bond strength (BBS) test, and the Vidit test are used. Also, the
rolling bl test and the damping test are employed to evauate the curing properties of the fog seal emulsions. In order to conduct all thetestsin
controled condition, all test procedures are performed in the environmenta chamber. The CRS-2L and the SBS CRS-2P emulsions are used as
apolymer-modified emulsion, and then unmodified emulsion, the CRS-2, is compared for the evaluation of chip sedl performance. For the fog
sedl performance evauation, two types of polymer-modified emulsions (FPME-1 and FPME-2) and one of unmodified emulsion, the CSS-1H,
are employed. All the tests are performed a different curing times and temperatures.

RESULTS AND CONCLUSIONS : Overall, PMEs show better curing and adhesive behavior than non-PMEs regardless of treatments
types. Especidly, the curing and adhesive behavior of PMEsis much better than non-PMEs before 120 minutes of curing time. Since dl the test
results indicate that after 120 minutes of curing time the curing adhesive behavior of emulsions, the early curing time, i.e., 120 minutes, plays

an important role in the performance of chip sedlsand fog sedls.
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Fig. 1 Schematic Diagram of Fully Cured Unmodified
Asphalt and SBR Latex Polymer—-modified Asphalt
(Takamura, 2003)
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Fig. 17 Comparison of Ball Distance at Different
Curing Times

458, 608, 758 90&, 1208, 1508)°14 0.86
L/m2(0.19gal/yd2)—4 A&a= AHESte 25T, 30T,
o FALE(B0T)MA 3= A, Fig. 172 Rolling
Ball Testd] 23E Hoxy, FHof & #A2(30cm)E
71202 7 2749 A E HlEE UEh i

Fig. 1704 Z2% 7§ {3lopAZE (polymer—
modified emulsion, PME)h A=A o2 FatopA
ZE(CSS-1H) 2ot 953 X B4, & Hop 2 &
olsAe A= EO:]—H:} O]%ﬂﬂh fraforad
E BE M FAY=(GEet=hel st gatx|
7] Wzoll A7t das AES PP =T warkal
HHE £ 9tk AAH R 90 o] Fof & o]F A

O] F7HEE sk 1208 o] %ol F7Hgol 97
S FRIT 4= Qlok, 1BER 234 AlF F 1208 ©]

ol
Ky
Hu
£ _IIN

4.2.4. Damping Test

LA [FIOIATES FAATELS B9
5l Damping Test+ TFFsH FAYAIZHA5E, 308,
458 G0, 755, 90E, 1204, 1508), {3lolATE
4 88(0.27, 0.54, 0.86L/m?(0.06, 0.12, 0.19
gal/yd”), FRHXZ=B0T)NA 3=t Fig, 18
Damping Test 225 HoFH [IJoIALE X EE
2 EAR(emulsion application rate)2 E7| = i},

Fig, 1804 2148 &2 7§d f3fotATE(fog
seal polymer—modified emulsion, FPME)= 72
2] ke FEOIATE(CSS-1H) B} 903 A &
4, & AL FIOIATE F4ES HojEth, fatoras
ZEZL P w2t &2 Aok A &g
FAE FBlotATE MELS 0% Sas e
2 AFANE Soto] oA E AEE(EAR)C] &
ES
~

=2 T =
£ ME S AT Aol B5 ULO] a8dS o
o Stk oA ¢ Rolling Ball Teste} &2 288

(0.86L/m?* (0.19gal/yd?))e] A21}= H]JLO}D{ FPME-

2 frefot~ET 7P w2 FAAATE00D) = B
o, FPME-13} CSS-1H R3potATE = 120829
PYAIZHS ERiIT, SHAIRE FPME-1 f3folate
9] 27] FIAEL CSS-1HHET} k7l w28 golsh
4 olck, 2EHe At fHoABE(CSS-1H)7 14

48 International Journal of Highway Engineering - Vol.16 No.6



Stained Pixels (%)

Stained Pixels (%)

Stained Pixels (%)

3 SAASEALS BAotal & 4= Qlt, oldgt Axt
g vlgro2 ¥4 AT 5 1208 e 7] A
Zro] 249 F8A0 Fag TS gitk= o] A
Ho| Aue} 2o ARS £5F 4 Ao
100 e
N d —B—CSS-1H 0.08EAR
\ ' --A-- FPME-1 0.06EAR
80 | —o - FPME-2 0.06EAR
60
40
20
0 .
0 30 60 90 120 150
Time (Minute)
(a) 0.06 EAR
100 88
: * —B—CSS-1H 0.12EAR
\ , --A-- FPME-1 0.12EAR
80 | : L —o . FPME-2 0.12EAR
Y
60 | : \
\ 1
40 Vo
\
20 | 4
\
0 : & : <
0 30 60 90 120 150
Time (Minute)
(b) 0.12 EAR
100
80
60
40
20 | -B—CSs1HO19EAR
--A-- FPME-1 0.19EAR \
—o . FPME-2 0.19EAR i
0 : L = £
0 30 60 90 120 150
Time (Minute)
(c) 0.19 EAR

Fig. 18 Damping Test Results at Different Curing
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