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An Experimental Study on the Binder Adhesion Performance and
Mixture Deformation Strength of Polymer Asphalt
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ABSTRACT

Purpose: This paper aims to develop an asphalt pavement system with reduced cracks, structural stability
and waterproofing at sub-zero temperature conditions. Method: Under various temperature conditions,
SIS polymer asphalt, normal asphalt, and guss asphalt were tested for adhesion strength of the binder and
deformation strength of the mixture. Result: The adhesion strength of asphalt binder was higher in SIS
polymer asphalt than that of normal asphalt and guss asphalt. The deformation strength of the asphalt
mixture was almost the same as that of SIS polymer asphalt and normal asphalt. The energy absorption
of the SIS polymer asphalt mixture was relatively higher than that of the normal asphalt mixture and the
guss asphalt mixture. Conclusion: The maximum load of the SIS polymer asphalt mixture was lower
than that of the guss asphalt mixture. However, in sub-zero temperature conditions, sufficient energy
absorption was secured by stable load reduction. Therefore, it is expected to improve the durability of
asphalt pavement by reducing the occurrence of microcracks with stable fracture behavior.

Keywords: Asphlat Binder, Asphlat Mixture, Adhesion Strength, Deformation Strength, Energy
Absorption

QFEA: Jote] ZANE FLTYL AST, TEH 0T PPE A 44715 54
HARE ZAN 208 AU ek G799 sis Belo] ol LB, Qo 2BE g

o} 4 oA E 7 719] 58] LiElsie, SIS B2l ol AE EHEE At o AuE Eot
& 3 TAAS BT o AT AriA 22 ] Uik A ol Tl
EE ST AAATE TALLGE ] 21l ] HRIAT, AT LA 3
o3 ol 5l A SHFULE FRE IIAEFTFE sty gdn BMHEOE
WY 58 G ol BE HA] A el 7|t 5

AH-gol: o ABE fA, ofABE EFHE, FAYE, HRA L, AUAEFEF



Jae-Min Choi et al. | An Experimental Study on the Binder Adhesion Performance and Mixture Deformation Strength of Polymer Asphalt

ME

=] TP 2= k2ol His) FaEe] B7] theel =20 £-8717 F1t 27t oo A vehal Qlok. =
S @] St Sl A R ‘ﬂﬁﬁ 7RERt 27300 B-8= AL 3t o2t 202 QI ok~ HE EﬂtﬂOﬂ £
Aol AgRigo] w2 o] g || SHoA Z-EAE = Qlck(Kim, 2018; Kim et al. 2016). YRFHQ1 OfATE 2k
W7 F2~-31800 4%2] F=Eo FAEoloF Y, o B W73 SollA HH ol dse tie A e® &dA 3l 53
W 5ol OFATE WHRLAS fIsiA= ZASHl WAl El7E H ashy] o] ol ettt 3580 ¥ W ok

A-go] = QslthKim et al., 2011).

TR AE51s Sl | &= E017] sl el Pl At St F79] ot~ B ER Zd5HH, sl
© d @AYol T oIABES F50 8 TUSHE Jo] 7 oD & Lo, ofE flsl] @A Lot EHE E9kE0]
T2 ﬂ%*OM Shell =7t B a gt Aol F15-8.0 2 ARGH AL ek, FACRATE SokE2 {7 sol gerekal vt

g5

F oAU Zolie 7oAt Aste] S Ao A o] tha Feksteke tido] Qlck WA el

=

OABE TS B 8 U0 T BRIV £ A Sl ol B el

=
o} &gt =L Silﬂr E’r‘?l ° Eﬁ} TSRS TGS v A 715 R Aol st B0 A o, T H
Aol S

OIATIE Q0| HARIE A%

25279 W o) 2BE 419 RAASS AESY] 91 o)2E A9 RAYE AL Fig. 17 2] 1,000 kN
80| RN/ 258 AT 4+ Y FE Wl (chamben)S Aslo] AFA] 4 - 15 AHBER THT 7,
Iee AAshIck E RAE A A M9 5L 915191 200 mm -§ 2] WA A5k, 2EAKload cell)

= o525 A= @ 100 mm x 10 mm ] F/F0 2 A F70] obATE {AVS thd o2 22} G/ 20 CollA]
_]

u!

513071 10CH 6710] g el 0w, 7t A9 5 27l & 36718 Alteladrt
ofAmE §A|0] BEFE A1E S-S Table 19 ERAZITT. Table 19] AFAHoNA ASE HA7bw A8 ofmja}n],
SIS Z2]m OLATE G A, HOPATE §A B, FAOIATE A1 2 YRR, TP TME 742 934 9

HCEEESER S

KOSDI 603



Journal of the Society of Disaster Information | Vol. 16, No. 3, September 2020

Table 1. Variables of adhesion strength specimens

Specimen Asphalt binder Temperature (C) Specimen Asphalt binder Temperature (C)
AS-A-TP20 PG 82-34, SIS resin +20 AS-B-TM10 PG 64-22, Normal -10
AS-A-TP10 PG 82-34, SIS resin +10 AS-B-TM20 PG 64-22, Normal -20
AS-A-TPO PG 82-34, SIS resin 0 AS-B-TM30 PG 64-22, Normal -30
AS-A-TM10 PG 82-34, SIS resin -10 AS-C-TP20 PG 82-22, Guss Asphalt +20
AS-A-TM20 PG 82-34, SIS resin -20 AS-C-TP10 PG 82-22, Guss Asphalt +10
AS-A-TM30 PG 82-34, SIS resin -30 AS-C-TO PG 82-22, Guss Asphalt 0
AS-B-TP20 PG 64-22, Normal +20 AS-C-TM10 PG 82-22, Guss Asphalt -10
AS-B-TP10 PG 64-22, Normal +10 AS-C-TM20 PG 82-22, Guss Asphalt -20

AS-B-TO PG 64-22, Normal 0 AS-C-TM30 PG 82-22, Guss Asphalt -30
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Fig. 2. Deformation strength test set—up

Table 2. Variables of deformation strength specimens

Specimen Asphalt binder Temperature (°C) Specimen Asphalt binder Temperature (°C)
DS-A1-TP20 PG 82-34, SIS resin +20 DS-B-TP20 PG 64-22, Normal +20
DS-A1-TP10 PG 82-34, SIS resin +10 DS-B-TP10 PG 64-22, Normal +10

DS-A1-TPO PG 82-34, SIS resin 0 DS-B-TP0 PG 64-22, Normal 0
DS-A1-TM10 PG 82-34, SIS resin -10 DS-B-TM10 PG 64-22, Normal - 10
DS-A1-TM20 PG 82-34, SIS resin -20 DS-B-TM20 PG 64-22, Normal -20
DS-A1-TM30 PG 82-34, SIS resin -30 DS-B-TM30 PG 64-22, Normal -30
DS-A2-TP20 PG 82-34, SIS resin +20 DS-C-TP20 PG 82-22, Guss Asphalt +20
DS-A2-TP10 PG 82-34, SIS resin +10 DS-C-TP10 PG 82-22, Guss Asphalt +10

DS-A2-TPO PG 82-34, SIS resin 0 DS-C-TPO PG 82-22, Guss Asphalt 0
DS-A2-TM10 PG 82-34, SIS resin -10 DS-C-TM10 PG 82-22, Guss Asphalt -10
DS-A2-TM20 PG 82-34, SIS resin -20 DS-C-TM20 PG 82-22, Guss Asphalt -20
DS-A2-TM30 PG 82-34, SIS resin -30 DS-C-TM30 PG 82-22, Guss Asphalt -30
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Fig. 3. Load-displacement curves of typical adhesion strength specimens
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Table 3. Results of adhesion strength test

Specimen Load (N) Stress (MPa) Specimen Load (N) Stress (MPa)
AS-A-TP20 646 0.08 AS-B-TM10 3,739 0.48
AS-A-TP10 3,400 0.43 AS-B-TM20 2,95 0.38

AS-A-TO 4,903 0.62 AS-B-TM30 4,740 0.60
AS-A-TM10 5,259 0.67 AS-C-TP20 1,871 0.24
AS-A-TM20 11,498 1.46 AS-C-TP10 6,342 0.81
AS-A-TM30 14,154 1.80 AS-C-TO 6,701 0.85
AS-B-TP20 384 0.05 AS-C-TM10 8,074 1.03
AS-B-TP10 1,818 0.23 AS-C-TM20 6,889 0.88

AS-B-T0 4,013 0.51 AS-C-TM30 3,751 0.48
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Fig. 4. Results of adhesion strength test
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Table 4. Results of deformation strength test
. Stress Energy absorption . Stress Energy absorption
Specimen Specimen
P (MPa) (kN - mm) P (MPa) (kN - mm)
DS-A1-TP20 10.2 143.0 DS-B-TP20 5.8 89.0
DS-A1-TP10 16.2 263.9 DS-B-TP10 13.0 205.6
DS-A1-TPO 21.9 341.1 DS-B-TPO 20.8 319.7
DS-A1-TM10 254 296.9 DS-B-TM10 28.1 316.8
DS-A1-TM20 37.5 244.2 DS-B-TM20 57.0 134.9
DS-A1-TM30 38.3 144.4 DS-B-TM30 44.8 77.7
DS-A2-TP20 10.1 215.6 DS-C-TP20 14.1 244.9
DS-A2-TP10 18.0 3174 DS-C-TP10 28.9 361.8
DS-A2-TPO 25.5 4152 DS-C-TPO 54.0 282.1
DS-A2-TM10 323 365.5 DS-C-TM10 68.0 189.4
DS-A2-TM20 54.7 313.9 DS-C-TM20 80.4 116.2
DS-A2-TM30 57.8 147.4 DS-C-TM30 66.3 152.2
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