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Evaluation of Laboratory Performance
Characteristics of Fiber—Reinforced Asphalt Concrete

a4 oM
Kim, Nakseok
Abstract

The optimum fiber and asphalt binder contents were decided on the base of the Mashall mix
design method. To compare the mechanical characteristics between the conventional(dense—
graded 20) and the fiber-reinforced mixtures, indirect tension tests were conducted under three
temperatures(5, 20, 60C). In particular, the wheel tracking tests were performed to evaluate the
rutting resistances of the mixtures. Test results showed that the indirect tensile strength of
fiber-reinforced asphalt concrete was higher than that of conventional one. The toughness of
fiber-reinforced mixture was 1.27 to 1.97 times higher than that of conventional one, depending
upon the temperature. In addition, the results of wheel tracking tests and the retained indirect
splitting tension tests conducted at 60°C revealed that the resistance to permanent deformation of
fiber*reinforced. mixture was stronger than that of the conventional one.
Key words : fiber, asphalt mixture, resistance, toughness, indirect tensile strength, rutting.
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Table 1. Properties of asphalt cement(AP-5)

Asphalt Specific | Penetration, Ductilit Flash Pen. Ratio Ductility Solubility in
;p . Gravity, | 25°C, 100g, u(cm) Y Point. (1) | @lter TFOT, | after TFOT, | Trichlorethylene,
P 25T Bsec ¢ o (%) (cm) (%)
Spec. of KS|| min. 1.01 60~70 min. 100 min. 230 min. 52 min. 50 min. 99.0
AP-5 1.030 68 150 + 347 68 145 99.7
Table 2. Physical properties of aggregate
Aggregate It Specific Absorption Unit Weight Abrasion Stability
Type o Gravity (%) (kg/m’) Loss (%) Na2804 (%)
Specification min. 2.54 max. 3.0 min, 1250 max. 35 max. 12
Coarse
Aggregate 19 mm 2.654 0.64 1501 219 3.27
13 mm 2.625 0.74 1371 314 3.06
- \ Ab ti . . Stability NazSO.
Item Specific Gravity S(O;S o Unit Weight (kg/m’) 4 1(12;) ot
Fine Specification min, 2.45 max. 3.0 min. 1,250 max. 10
Aggregate 6 mm 2.604 0.93 1,697 293
Natural Sand 2.576 1.08 1,292 2.94
Item Specific Gravity Moisture Content (%)
Filler Specification min. 2.6 max. 1.0
Result 2.708 04
Table 3. Physical properties of Kevlar
Tensile strength Modulus Density Elongation at Break
(kgt/cm®) (kgf/cm®) (g/cm®) (%)
29,876 632,201 1.44 3.6
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Table 4. Experimental design

Fiber Content (%) 00 01 0.2 03 04 05
Mashall Number of Specimens 3 ‘3 3 3 3 3
Mi Optimum Fiber Content Determination
ix
) Asphalt Content (%) 5.0 55 6.0
Design -
Number of Specimens 3 3 3
Optimum Asphalt Binder Content Determination
Indirect Temp. (C) . %0 60 (30 minuets of | 60 (48 hours of
Tensile | Mix Type soak) soak)
Strength Dense-Graded 20 3 3 3 3
Test Fiber-Reinforced 3 3 3 3
Temp. (C)
Wheel 60
) Mix Type
Tracking
Dense-Graded 20
Test - -
Fiber-Reinforced
(a) Load configuration (b) Failure of indirect tension test
Fig. 1. Load configuration and failure of indirect splitting tension test.
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Table 5. Test results of dense—-graded 20 asphalt concrete (AP 5.1%)

Tempoerature ltem Thickness Den ‘;iity De\f]:rri:tlilon Indi;iiznr;e}? sile Toughness
©) Specime Cem) ( g/t ) ( mm ) (kgf/cm) (N m)
1 6.28 2431 1.48 37.18 28.36
5 2 6.32 2.3% 1.23 36.74 24.11
3 6.27 2.338 1.29 36.85 25.13
Avg 6.29 2.398 1.33 36.92 25.87
1 6.34 2.394 152 15.09 12.43
- 2 6.29 2402 1.37 16.06 13.57
6.20 2405 150 1543 12.23
Avg. 6.27 2400 1.46 1553 12.74
1 6.32 2.392 6.71 2.05 211
€0 6.32 2.334 543 2.29 2.09
6.31 2.387 6.83 218 212
Avg. 6.32 2.388 6.32 2.17 2.11
Table 6. Test results of fiber-reinforced asphalt concrete (AP 5.5%)
Temz)%r)ature ltem Tl;ic;nne)ss (Dejsity De\f/c?:riiilon Indi;e;zn’;:: sile Toug.hness
Specimen gat ) ( mm ) (kgf/cm) (N m)
1 6.43 2.370 1.63 38.49 33.36
2 6.41 2.377 151 37.47 32.92
> 3 6.38 2.363 1.78 39.63 34.74
Avg. 6.40 2.370 164 3853 33.84
1 6.34 2.366 231 18.74 16.94
2 6.47 2.366 1.61 16.66 14.92
20 3 6.54 2.372 1.72 16.95 15.56
Avg. 6.45 2.368 1.88 17.45 15.81
1 6.41 2.368 9.36 2.85 4.27
2 6.45 2.371 9.74 2.76 423
% 3 6.27 2.362 8.43 2.66 394
Avg 6.38 2.367 9.27 2.76 415
gleg g or sty ok HE DPHAPEE(%) =
obBE ERFS] £l AT AR F 60C, 48 M3 3 F BHJAGZE (ke) % 100
Azre) RN i F, FE WAEE G 60C, 30 &3 ¥ 3HAFAE (k)
AsA 7 DHAA =SS FAEAE A Q) 3
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Table 7. Results of retained indirect tensile strength ratio from mixtures

Mixture Ttems Density Vertica.l I::]e(::iicet Toughness Retajped Indirect
Types Test. . (/cr) Deformation Strength (N - m) Tensﬂe' Strength
Condition () (ket/e) Ratio (%)
Dense~ 60 C, 30 min. 2.388 6.22 217 211 —
Graded 20 60 C, 48 hrs. 2.400 8.41 2.01 214 93
Fiber- 60 C, 30 min. 2.367 9.27 2.76 415 —
Reinforced 60 T, 48 hrs 2.370 9.20 2.56 375 93
o] 55%% AR of~BE TIFEE B3%E 3.3 HEHZ A
Btk o2& % 7N E%Ee) BF ¥ 9z ojamE 2aseb sgdd EFEY #4
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Table 8. Results of wheel tracking tests

Items -
Deformation Dynamic Stability
Avg. Avg.
. (mm/min.) (Cycle No./mm.)
Mixture Type
0.053 798
Dense-Graded 20 0.068 653
0.083 - 508
Fiber-Reinforced 002 0.025 180 1695
0.027 15639
3k AgtAdoe] ®e& Aoz Jeldth Fig 7& & ZE EFEo] oF L3lWrt EA vEen,
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