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ABSTRACT

Recently, a tram using electric propulsion has been developed as a way to increase energy efficiency in the field of
transportation systems. Wireless trams can share the same space as the road surface. However, when asphalt pavement is
applied on the embedded track for Tram of concrete slab, it is necessary to evaluate the durability performance. In this study,
the adhesion performance according to the type, amount of tack coating, and type of slab was evaluated, and when the tack
coating material was used, it was confirmed that the tensile bond strength increased by about 34% and the shear bond strength
by about 20%. In addition, the concrete slab did not meet the adhesion criterion, and it was concluded that the application of a
tack coating material suitable for the concrete slab was necessary.
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Table 1. Property of emulsion asphalt
Property Emulsion asphalt RS (C)-3 RS (C)-4
Viscosity (Engler, 25°C) 22 2.3
Sieve test (1.18 mm, wt %) 0.0 0.0
Coating ability =2/3 =2/3
Residye (wt %) 51.6 51.6
Penetration (25°C) 1/10 mm 133 126
Residue Ductility (15°C) (cm) 119 111
Solubility in trichloroethylene (%) 99.73 99.72
Storage stability (24 h) (wt %) 0.4 0.4
2.1.2 O)AHE T2j0|H
oprES} Belo)st £ 1909 oL ATE TYAHRE AFGSHION, Table 261 2 Beld] S Ik
Table 2, Property of asphalt primer
Contents Results
Viscosity (Spindle #3, 25°C, cp) 199
Solids content (%) 51.1
Set to touch time (min) 10
Flexural Resistance (-10°C) negativeness
Workability (24 h) (wt %) negativeness
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Table 3. Property of asphalt sheet
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Contents Specification Results Test method
Tensile strength (N/mm) Length =80 153
Width =8.0 14.5
coefficient of expansion (%) Le.ngth =15 % KS F 4917
Width =15 52 (IS A 6013)
Tearing Strength Test(N) Length =20 73
Width =20 67.6
Thermal resistance (mm) <5 0.1
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Table 4. Property of concrte and asphalt concrete (Slab)

Materials Contents Specification Results
Density (g/cm’) - 3.15
Cement Particle size (g/cm’) >2,800 3,480
Stability (%) =0.8 0.06
Concrete
3 day - 22.6
Compressive (MPa) 7 day - 31.3
28 day - 43.1
Optimum asphalt content (%) - 5.5
Maximum specific gravity - 245
Bulk specific gravity - 2.37
Asphalt concrete  Air void (%) 3-5 3.1
VMA (%) =14 15.9
VFA (%) 70-85 80.3
Marshall stability (kgf) 26,000 12,911

2.2 MY
2.2.1 AEA12

oprEE FelE Ul Fe]E £E8E o] §5te]l TYAR ] FAE 25k 9191 30 em#30 cmx 10 em

gajo] oA A} E S Ae A
9150 5 omxs em] AP0 2 ATk 5 UTMAHIS ol 85}e] gzl

o2 x100 mm “ZAHZFE A|He] tf5} Fig, 13} o] WEs A 2 A7 S ARgSo] ATk
5 750, Al KS F 49320 whet AStESe= 1 mm/min, A @25 20°CollA] AlFAIE 14]
Zrold ot & & A8 Ao el Aottt et g HAY ol50 2 thZ 4 (1)l 2Jsi
AbESE, A|RA 9709] Bt gk 2 shof AGHZ T = 457 oo} & AR=|7kA] it

LT
i

T

J [

>

Ql

rlo

=

S

rl

o



Fopd EHE DR A0l OFAHE B XS 2o MY MEo| KA £ Eot - 289

o

Shear bond strength (N/mm?) = Mazmum shear loa2d () )
Shear area (mm”)
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Fig. 2. Tensile bond strength test
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Table 5. Physical property of tack coat materials

Classification Specification (MPa)
Tensile bond strength =0.6
Shear bond strength =0.15
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Fig. 3. Specimen A/A Fig. 4. Results of tensile and shear bond strength (A/A)
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Fig. 5. Specimen A/C Fig. 6. Results of tensile and shear bond strength (A/C)

3.2 £2H SRo|| 2 RS

ST AJHO| of miet FaP50] 2folE ERIgh] Qlof RS- ofABE FALE &HH 25
(PG64-22, PGT76-22), SH-58 ol AE ZHE|E(PG64-22), EAHE SelHE FASH] A& A5
Fig. 79} 22 A3+E A3t o|df ZFAH= ] ARgRE2 0.6 Um’ = 5 YoA| -85}l 5153 J%*J%’%PJ 3H]

of| whe} FaHd-5-& vl 4] SHoint sH-Foll 2R ER 4 A of AT E ZAE =R /Y% Zof| Hof Q1
B2 e 7F 27| el om 7154191 0.6 MPaS THESHA| Foke 2IE 491, 50| ofAEE Z38E
2 /44 0.6 MPaold o 2 7|5 E TEEsgiTh AT A oA nE7 A 2 QIR o fARRE 7
e HOH KS F 49329] 7|ER] o= 47F4] H1/d BT TREstal Qlet. SEA|9HSHE FH 2| E S| H o] QI
2= 71 ol Etokal AERA T = 7S A Slohe AaE B o] vlZel] Ae2F T vhe.
2 F2ES Wriehs 22 AV Qs A 02 AlmE



N
[To]
N
i
ne
for
1z
XA
oo

0.9
H Tensile bond strength
08 1 mShear bond strength
0.7 -
§ 06 = =—=====—JR — — - -~ - - - — - —mm - - =
Z 05 - 2
g
2 04 - Top layer
2 «
2 03 - »
[aa)

0.2 - ‘

0.1 -

Asp.(PG64-22)
Asp.(PG64-22)

Asp.(PG76-22) | Asp.(PG64-22) | Asp.(PG76-22)
Asp.(PG64-22)

Top layer

Low layer Con.

Fig. 7. Results of bond strength by slab (asphalt, concrete) composition type
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Fig. 8. Results of bond strength by coating materials type
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Fig. 10. Crushing of existing asphalt concrete Fig. 11. Cleaning of embedded track system for tram

Fig. 12. Surface before asphalt concrete construction Fig. 13. Surface of asphalt pavement of embedded
track system
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Fig. 14. water-resovoir phenomenon in rainy situation Fig. 15. moisture removal on site
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Fig. 17. Results of tensile bond strength by field test
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