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Abstract: To investigate the influence mechanism of fiber incorporation on the compaction characteristics of
asphalt mixtures, six types of typical road fibers (polyester fiber, polyacrylonitrile fiber, aramid fiber, basalt
fiber, polypropylene fiber, and polyvinyl alcohol fiber) were selected in this paper, and gyratory compaction
tests were conducted based on AC-20 graded mixtures. The compaction coefficient (a larger compaction
coefficient indicates easier compaction) was used as the core evaluation index. The results indicate that the
elastic modulus of the fiber is the key influencing factor. When the fiber modulus is 50% lower than the
aggregate modulus (such as polyester fiber and polyacrylonitrile fiber), the compaction coefficient decreases
significantly (4.43% for the blank group, 3.94% for the polyester fiber, and 4.04% for the polyacrylonitrile
fiber), and the compaction difficulty increases; when the fiber modulus is close to or higher than the aggregate

modulus (such as 4.41% for the aramid fiber and 4.45% for the basalt fiber), the compaction performance does
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not change significantly. The influence of fiber length is regulated by the modulus: Increasing the length of low-

modulus fibers helps improve the compaction coefficient (such as polyacrylonitrile fiber), while reducing the

length of high-modulus fibers is beneficial to compaction (such as aramid fiber). A threshold effect exists in

fiber dosage; the compaction coefficient changes nonlinearly with the dosage and reaches a peak at a specific

dosage. The construction compaction process is required to be designed differentially; the order of the number

of compaction passes required for the mixture to reach the target void content of 4% is polyvinyl alcohol fiber <

basalt fiber < polypropylene fiber < aramid fiber < blank group < polyacrylonitrile fiber < polyester fiber.

Except for the polyester fiber and polyacrylonitrile fiber, the other fibers have no significant effect on the

conventional compaction process.

Keywords: road engineering; fiber asphalt mixture; compaction coefficient; number of compaction pass; elastic

modulus
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Table 1 Main technical parameters of SBS modified asphalt

oARNE| A HARER s R Rk
£ ABE(25°C,55,100 g) 0.1 mm 40~60 58.1 Gk T0604
NS L o™ >0 0.8 HH T0604
FEJE (5 cm/min, 5 °C) cm =20 39 HH% T0605
Bofl i (PR 3k ) C =60 88.5 B T0606
A [ e e 7 2 Pa-s <3 2.38 G T0625
IR C >230 314 B TO611
W (25 °C) g/cm’ S i % 1.021 T0603
AR % >99 99.57 e T0607
PR 2 % =75 96 el T0662
BB (oAb i 2%) C <25 1 G T0661
. - Ji B AE AL % <+1.0 0.079 i T0609
(?ff:ug}h:fj B A AR (25 °C) % =>65 91.4 G T0604
5% B 4E 1 (5 em/min, 5 °C) cm >15 18 X T0605
=2 AEMNETERARSH
Table 2 Main technical parameters of fibers
EC R S R Y *fﬂ / E:j/ *f‘i/ (ffnf) %f/
1 R MR L 4 PES 9.12,15.19 23 8.35 1.331 =240
2 TR ALY BF 12.18 16 85.00 2.752 =1 000
3 I 4 2T Y AR 12,19 11 96.00 1.451 =240
4 R0 £F 4 PP 12,19 30 4.20 0.932 165
5 RN £F 4t PAN 9.12.19 19 17.00 1.194 275
6 B 2T 4 PVA 9.12.19 18 39.10 1.293 230
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Table 3 Design gradation

i AL (7 FLI - m) B9 ST 48R/ 4

AR 26.5 19 16 132 95 475 236 118 0.6 03 015 0.075
TR AL 100 945 88 80.4  67.8 417 228 138 9 7.1 6.1 4.7
o B 100 1000 92 820 72.0 56.0 44.0  33.0 24 170 130 7.0
R TR 100 90.0 74 62.0 50.0 260 16.0 12.0 8 5.0 40 3.0
R4 FEHFTRAMKSRALSH AT F R PRI R A F 120 s, 2527 2 8K ik 45
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17 PAN-2 RWMHET4 12 0.25 611  17.00 it B TR SR B A OB A AR 2 B, Oy
18 PAN-3 EEMEHES4% 19 025 1000  17.00 PRUE S R B ] Sk, R A B RS A AP HIR
19 PVA-1 RZISELT 4 9 0.25 508 39.10 A SR = R e W 2 S
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Table 5 Optimum asphalt-aggregate ratios corresponding
to different fiber dosages

gUBE/ Y mAEMALL/ % | B E/% mdlwmatt/ %
0 4.50 0.25 4.63
0.05 4.53 0.30 4.65
0.10 4.55 0.35 4.68
0.15 4.58 0.40 4.70
0.20 4.60
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Figure 1 Gyratory compactor
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Figure 2 Gyratory compaction specimens
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Figure 3 Number of compaction passes and compaction

heights of different types of fibers
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Figure 4 Number of compaction passes and void content
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Table 6 Compaction coefficients of fiber asphalt mixtures

F5 W5 K/'% CJ/% A% | FE HmS O K/% CJ% A% FE w5 K/% Cy% A%
1 NO 443 1.4 2231| 8 BF2 445 29 22.04| 15 PP2 451 2.2 2248
2 PES-1 394 3.8 2270| 9 BF-3 4.34 1.2 22.27| 16 PAN-1 4.04 0.9 2261
3 PES2 4.8 2.1 2190 10 BF-2-1 4.28 0.5 22.29| 17 PAN-2 424 0.0  22.06
4 PES-3 4.15 1.2 22.35|| 11 BF-23 412 04 2255| 18 PAN-3 430 0.8 2181
5 PES4 413 0.7 21.23| 12 AR1 454 0.1  2268| 19 PVA-1 4.70 1.4 21.62
6 PES-21 3.88 34 21.01| 13  AR2 4.41 0.5 22.70| 20 PVA-2 451 1.0 2215
7  PES2-3 4.03 23 2214| 14  PP-1 438 25 2276 21 PVA-3 440 08 2217
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Figure 5 Compaction coefficients of different fiber asphalt mixtures

MBS (a) 7T A B AR B 1R 1 12 mm R B 2F
HeJn RS RO/ T A A, HRR B R R Rk
WRJG W/ . B 0.250 B, S8 R EUER K .
SR, I 5(h) AT A B A KR 2 4, TR 5
AR 15 B RSB HE R N, 15 0.30%
W, RS8R KR R . AT L B R A T B A 2T

Y, R /N BT T R SE T

MESC) I H 48 AR EREF 4 )5, TR 52 R B0/
Fas 1AL, HBE A T 461 R 38 K, R S R ABUe 1 K
JE TR . o AR E N 9 mm B R SR B
IN,H3.94%  HEAS AL 4.43 % AR T 11.2% , 474k K
JER 12 mm B, RS R B K, i 4.18%, lha HA



62 ¥ 4k

AT S 2026 5

4.43% BEIRT 5.8%

BN 5(d) ] 12 38 AT 45 41 4 FL B N I 4 4k U
JE S RZB A BN X A AR NE K
E 2, HEBR ZE VT 2T 4 (52 0, 12 mm 35 48 21 2 (7 1R
TRBKT 19 mm KR, UL 55 48 4F 4 K, R 5
REOHE /N

M 5Ce) AT 38 N RN G £F 4 )5, 58 R 8K
BJ/NT2s AL, ELBE 3 25 4 KR A 38 K, R S8 R 8
B K o K 9 mm B R SR B
AN, A04Y W ZS A 4.43% IR T 8.8% .. M5
(DATAL B AR ZIHEEA g )G, 45K 8 9 mm i}
FEL R K, HA.70% , s AL 4.43% 2T+ T
6.1%% , bifi 5 4F 4K B 45 K, 1R 55 3R BB W0/ o

52 2 BORN £ 2K B 22 8] 1) A8 Ak 3Gn 5 2F 4
RS A OC o AR AE DG BEORE AT, A B B B A
iR 50 GPa'™!, Ll A1 A B B 1Y 50 %0 F1 1.5 A
N KGO 3T, MR TR . ARG G R
SR B N T as (4L, Bl 2T g K R 5 K 4
KB E L RECE KT AAH, RERE
B 2 A< R 0 3G MU 5 C REF 4 R 58 R AL
25 L H230 , M 52 2R B3O M A A A A R 1 R /) o

RT AEREEHE

Table 7 Classification of fibers by modulus
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Figure 6 Number of compaction passes corresponding to target void content of different types of fibers
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