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ABSTRACT

PURPOSES : This study evaluated the field applicability and laboratory performance of glass fiber-reinforced asphalt (GFRA) mixtures.

METHODS : The general hot-mix asphalt (HMA) and GFRA mixtures were paved in five sites, including three national highways, one
express highway, and an arterial road, to evaluate field applicability and durability. The plant mixing and construction method for the GFRA
were similar to those for the general HMA. The lab performances of the field samples were relatively compared through the mechanical

measures from the Marshall stability, indirect tensile strength, and dynamic stability. The field performance was surveyed after a year.

RESULTS : The lab tests verified the superior lab performances of the GFRA compared to the general HMA. The Marshall stability of the
GFRA increased for about 128% of the general HMA. The indirect tensile strength of the GFRA was 115% greater than that of the general
HMA. The dynamic stability of the GFRA resulted in 16,180 reps/mm, which indicated that high rut resistance may be expected. No noticeable
defects, such as cracks or deformation, were observed for the GFRA sections after a year.

CONCLUSIONS : The lab tests and field survey for the five GFRA sites resulted in superior performances compared to the general HMA. The
relatively low-cost GFRA, which required no pre-processing procedures, such as polymer modification, may be a promising alternative to the
polymer-modified asphalt mixtures. The long-term performance will be verified by the superior field durability of the GFRA in the near future.
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53 47 Fig. 3)= 10~12mm ZolE 7H3 T4 Physical properties Characteristic value
+5 800914 1,0007) 71geg2 Ho] Zg|zzdd 4 Density(g/ar) 255
A2 T3 80|t} Fig. 3(@)= 7 A b 2 Tensile strength(MPa) 3,400
A B HolFn, Fig. 3b)e FUZ2 LW A2 Elongation(%} 4550
FE3 Hgo|tt Number of filaments 800~1000
Length(mm) 10~12
Table 2. Gradation of Glass Scraps
Sieve size(um) % Passing
100 100.0
75 83.0
45 47.0
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®No3 (Seooreung-ro, Seoul)

@ No.2 (National highway 38, Anseong)
No. 1 (National highway 38, Pyeongtaek)
® | highway gtaek

@No. 5 (Expressway Gyeongbu,
Chupungyeong)

@ No 4(National highway 22, Yeonggwang)

Fig. 5 Field Test Locations for GFRA

Table 3. Summary of Field Test Section

Road ) Construction
No. s Location date Length| Type
National No.38, HMA/
! Highways | Pyeongtaek 141017 50m GFRA
National No.38, HMA/
2 Highways Anseong l4.fi.1e 50m GFRA
Seooreung-ro, SMA/
3 |City Streets Seoulg | 151028 |120m| GFR
SMA
National No 22, HMA/
4 Highways | Yeonggwang 151110 100m GFRA

Express Gyeongbu,

151222 | 200m | GFRA
way  |Chupungnyeong
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Fig. 7 Aggregate Gradation Chart for GFRA
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Table 4. Job Mix Formula Results of GFRA

N Agg. Asphalt Fiber contents(%W)
° type contents(%) GS GF | Sum
1 WC-2 5.5 0.66 | 0.66 1.32
2 WC-2 54 0.50 | 0.50 1.00
3 SMA 6.3 1.5 1.0 2.50
4 WC-2 55 1.5 1.0 2.50
5 WC-2 55 1.0 0.6 1.60
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Table 5. Production Conditions

Mixing time
Dry Wet
mix. mix.

Construction| Production

Mixture type no. femp.

HMA(WC?) 170C | 5Sec~

25Sec 45Sec

SMA mixture 3 190°C

GFRA compaction

Fig. 9 Construction of GFRA




3 2 H ofATE
=& AT AR E Al KS F 2337
ol ot AlE WHoR Segstglon 1 A=

Table 6. Results of Marshall Stability Test

Marshall stability(N)
No P— Increase
: eI rate(%)
(without fibers) GFRA
avg. 9,402 16,506
Max. 9,697 18,977
1 175.6
Min. 8,882 15,111
Std. 369 1,752
avg. 12,932 16,537
Max. 13,321 17,152
2 127.9
Min. 12,728 16,058
Std. 275 457
avg. 7,661 12,955
Max. 7,888 14,081
4 169.1
Min. 7,313 11,495
Std. 250 1,082
avg. 15,356
5 Max. 15,417
Min. 15,276
Std. 59
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Table 7. Result of Indirect Tensile Strength Test (25C)

Indirect tensile strength(MPa)
No Fe— Increase
g ontro
rate(%)
(without fibers) GFRA

avg. 127 1.45
Max. 1.67 1.563

1 : 1147
Min. 1.06 1.40
Std. 0.15 0.06
avg. 0.78 1.03
Max. 0.83 1.04

2 A 132.1
Min. 0.7 1.00
Std. 0.05 0.02
avg. 1.13 1.37
Max. 1.18 1.71

4 : 120.6
Min. 1.02 113
Std. 0.05 0.23
avg. 1.25

s Max. 1.30
Min. 1.23
Std. 0.03

4.3. SHAEE Al
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Table 8. Service Life for GFRA Test Sections

NO Construction | Inspection Service life
date date

1 2014, 10. 17. | 2015, 12, 22. 1 year 2.2 Month

2 2014, 11. 12, | 2015, 12, 22. 1 year 1.3 Month
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Table 9. Traffic Volume for GFRA Test Sections (2014 Year)

National
highways
rank(%)

No AADT Car Bus Truck

Top

10,021 259

Top

9,366 2 4%
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whiz 27] T of3io]
Aol To] At
AABHAT. Fig. 103}

Fig. 11 Section No 1. (1.15 Year Age)
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Table 10. Results of Pavement Condition

No Crack Max. IRI
(%) rutdepth(mm) | (m/km)
Control o
1 (without fibers) 0.15% 57 175
GFRA 0.09% 49 1.23
Control o
) (without fibers) 0.14% 50 179
GFRA 0.05% 4.6 214
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