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The Crack Resistance Experiment of Composite
Fiber Asphalt Concrete

LIN Zenghua'* ,WANG Fengchi'

(1. School of Civil Engineering, Shenyang Jianzhu University, Shenyang, China, 110168 ; 2. School of Civil
Engineering , University of Science and Technology Liaoning, Anshan,China,114051)

Abstract; In order to improve the crack resistance of asphalt concrete pavement, the influence of
polypropylene fiber and glass fiber grille on the crack resistance of asphalt concrete is studied. AC-
16 asphalt concrete taken as an example, the splitting test and bending test on fiber asphalt concrete
are carried out on the basis of the mixture ratio design to obtain the best combination of the
polypropylene fiber with the glass fiber grille. Through the wheel tracking test, the high
temperature performance of the composite fiber concrete is studied. The mixture ratio of the four
materials is determined and their mass fractions are 29% ,29% ,39% and 3% respectively. This
four materials are crushed stone,gravel,aggregate chips and mineral powder. The crushed stone’ s
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size is 10 to 20 mm, and the other three materials’ size is 5 to 10 mm. The optimum asphalt

aggregate ratio is 5. 17. When the optimum mixing amount of polypropylene fiber is 0. 20% , the

tensile strength increases by 5. 63% . Best performance of fiber asphalt concrete can be obtained

and its tensile strength increases to 6. 25 MPa when the glass fiber grille is placed 10 mm away

from the bottom. The dynamic stability of the optimum combined fiber asphalt concrete is

improved to 1 750. 9 times/mm. Both the polypropylene fiber and glass fiber grille can effectively

improve the tensile strength of asphalt concrete. The best fiber combination for preventing cracking

of asphalt concrete is determined.

Key words : composite fiber ; asphalt concrete ; optimum combination ;crack resistance
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Table 1  The performance index of SBS modified
asphalt

fatr AR, Bk R/ NS/ WRR
P 3/ 0.1m #i/C cm T BE/ %

P 72 57 30.5 253 99.5

MIEME 60~80 =55 =30 =230 =99

IR B R IR AT 42 LR AR+ T
OB BR R AR 7= BEAR SRR 2 o



502 WHERKESMARBFR)

%36 %

JEHS LT AR R )2 LU AR B TR BRI A7
AR F A= BLS Sl TGSB30-30, He A
B 3 PR,

x2 RNBLAAIEASH
Table 2 The basic parameters of polypropylene fiber

K/ HiR/ brhrg S .3 4
mm wm J#/MPa /%  (grem”?)
61 20 ~30 =500 =15 1.38
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Table 3 The basic parameters of fiberglass geogrid

ISR, BAMTRE/  SRERL i %/
(kKN-m~!) (kN-m') #/MPa R/ % mm
30 30 67 <3% 25.4x25.4
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Fig. 1 The mineral gradation curve
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Table 4 The data of marshall test

W EPRERE IR/ Wik kg s N (=4 o AR/

B/ % TR/ %
/%  (grem™3) (grem™3)  F/% R/ % JE/kN 0.1mm (kN-mm~™')
3.5 2.398 2.562 8.0 6.4 13.6 53.0 13.83 44. 4 3.10
4.0 2. 444 2.544 9.3 3.9 12.3 68.0 10.23 41.4 2.49
4.5 2.418 2.525 10. 3 4.3 13.7 68.9 7.58 37.8 1.91
5.0 2.402 2.504 11.3 4.1 14.7 72.4 8.73 42.9 2.20
5.5 2.418 2.483 12.5 2.6 14.5 82.3 8.01 33.0 2.69
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Table 5 The data of split test

B A
G5 SYHY %
0—1 000 10L.6  63.5 7.85  775.00

h/mm  D/mm P/KN o./kPa

0—2  0.00 101. 5 63.5 7.90 780.71
0—3 0.00 101.6 63.6 7.82 770. 83
1—1  0.10 10L.5 63.5 8.16 806. 40
11— 0.10 101. 6 63.5 8.20 809. 56
1—3  0.10 10L.5 63.5 8.11 801. 93
2—1 0.20 101.5 63.5 8.27 817.27
2—2  0.20 101. 5 63.6 8.32 820.91
2—3  0.20 101.6 63.5 8.30 819.43
3—1 0.30 101.6 63.5 7.95 784. 87
3—2  0.30 101. 5 63.4 8.09 800. 74

3—3  0.30 101. 6 63.5 8.05 794.75
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Fig.3 The test of trabecular bending
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Table 6 Bending test data of trabeculae

RS gﬁiﬁﬁ L/mm b/mm h/mm PN B D::i’g/ Ry/MPa g}gﬁi
Al 0 200.0 30.5 35.0 0.55 2. 69 442
A2 0 200.0 30.0 34.5 0.58 2,965 4.87 4.54
A3 0 200.0 30.5 34.5 0.54 2.790 4.46
B—1 5 200.0 31.0 34.5 0. 68 2,878 5.53
B—2 5 200.0 30.5 35.0 0.73 2,969 5.86 5.69
B—3 5 200.0 31.0 34.5 0.70 3.086 5.69
c—1 10 200.0 31.0 35.0 0.78 3.120 6.16
c2 10 200.0 30.0 34.5 0.75 3.285 6.30 6.25
3 10 200.0 30.5 34.5 0.76 3.350 6.28
D1 15 200.0 31.0 35.0 0.50 2.970 4.90
D2 15 200.0 30.5 35.0 0.63 3.070 5.06 4.97
D3 5 200.0 30.5 34.5 0. 60 3. 080 4.96
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Table 7 The data of rutting test

o 1/ 1,/ d,/ dy/ N/ DS/ BlifasE BT
25 '
min min mm mm  (Kmin~') (FKmm™ ")  HE/(HKmm )
a—1 45 60 2.46 3. 11 42 969. 23
s
L a—2 45 60 2.62 3.26 42 984. 38 989.91
TR EE A
a—3 45 60 2.55 3.17 42 1 016. 13
b—1 45 60 1.62 1.97 42 1 800. 00
A L4
. b—2 45 60 1.46 1.82 42 1 750. 00 1750.9
TR EE L
b—3 45 60 1. 54 1.91 42 1 702.70
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