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Road Performance of Reclaimed Asphalt Mixture Mixed with
Bagasse Fibers and Rubber-Modified Asphalt

JIANG Xin

(Guangxi Communications Investment Group Liuzhou Expressway Operation Co., Ltd., Liuzhou, Guangxi 545036, China)

Abstract: Given the potential resource value of reclaimed asphalt pavement, waste rubber powder, and bagasse

fibers, it is meaningful to develop the cooperative utilization of various solid wastes. This paper studied the

microstructure and thermal characteristics of bagasse fibers, carried out the mix design of a reclaimed asphalt

mixture with bagasse fibers and rubber-modified asphalt, and evaluated its road performance. At the same time,

the test road was paved successfully and observed for a time. The results show that the hollow lumen with

multilayer fiber structure in bagasse fibers contributes to absorbing free asphalt in mixtures and enhances the

adhesion between bagasse fibers and asphalt. The thermal properties of bagasse fibers and lignin fibers are

approximately the same. However, in the second stage of thermogravimetric tests, the differential

thermogravimetry curve of bagasse fibers shows a double-peak structure, while that of lignin fibers reveals a

single-peak structure. After adding bagasse fibers, the dynamic stability value of the rubber-asphalt recycled

mixture increases by 24.6%, and the failure strain value of the bending test at low temperatures increases by

19.3%. The immersion Marshall residual stability and the freeze-thaw splitting residual strength ratios increase by

4.7% and 8.6%, respectively. The paved test road is in good condition as well. Overall, bagasse fibers have a

certain role in improving the road performance of reclaimed asphalt mixtures with rubber-modified asphalt,

mainly by promoting the anti-deformability of mixtures, enhancing the skeleton action of aggregates, and

increasing the structural strength and toughness of mixtures.

Keywords: road engineering; reclaimed asphalt mixture; rubber-modified asphalt; bagasse fibers; road

performance
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Figure 1 Preparation equipment of bagasse fiber
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Table 1 Technical properties of bagasse fiber

L3 H Li<R V2 WA 2 FARER
0.15 mm Jifi f7% 3 o 3 % 72.1 60~80
KoY % 16.4 13~23
pH 6.6 6.5~8.5
USRS & 7.6 5~9
EES % 3.6 <5
B2 (210°C,1h) % 4.1 <6, H I be
BRKE mm 6.0 <6
TR mm 4.3 S
B g/cm? 1.513 S

1.1.2 RAPEARF A GE

SR T BO B I DOREH(RAP) |, 28 % 78 Ak
H,RAP HFIHB RN | TH W B AR 48 bR 20 2
A B8 A FR ) (JTG/T 5521—2019)
R, %] RAP 40K R I 7 18 A R 1 fE
BER TG, Ay ™A 45 A 4 Rk Y AR S AL Ak
BHRBC B RAP 82 BURL AR KN B 2 A4 4%, B P A= At
1(0~6 mm) FHEAE R 2(6~11 mm) , 2 38 8 5
iy AR IR 2,

F2 RAPHIEERMHINIELER

Table 2 Results of recycled aggregate screening test in RAP

AR A5 L (mm) 89 5T 435/ %

FA 16.0 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075

RAP ¥}

AR
100 100 100 98.0 55.3 20.3 8.5 3.5 1.1 0.5
(0~6 mm)
FAR 206~
100 98.6 78.1 2.5 0 0 0 0 0 0
11 mm)
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1.1.3 BRI
K SK A 9% 9075 5 1 75 1 30 H AR I # ,
E AR IR B I TT A B IR A R B B 45 A R, H

PSR BN 209 BEE BRI B R 2%, K HE (R e
Wi T B R FRAE Y (CII/T 273—2019) ) 42 H %L A
B I B, 45 5 L2 3.
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Table 3 Basic technical properties of rubber-modified asphalt

. RN/ B/ 5 CHERE/ I 5 R Mg/ BH/ TFOTR
(0.1 mm) C cm (135°C)/(Pa-s) C C AL/ %
w4k 64 62.5 20.6 2.7 248 1.4 63
MAEER  50~70 =55 =15 <3 =230 <3 =60

1.1.4 H4ER
A A 38 6 B0 AR, X B A R B R Y AR B R FE
FraE AT I3k, 0 25 S W e 4 .5, Foh B SRR A o
WELR S R M R A A
F4 EREREEE

Table 4 Technical performances of aggregates

HRPRLAE /mm WK/ % R/ (geem ) HH ARG R/ %

10~20 1.048 2.672 8.7
5~10 1.268 2.653 10.4
3~5 1.349 2.660 9.5
0~3 1.403 2.523 —
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Table 5 Technical performances of mineral powder

MERESE A L) 2 6 2 IR SN
2% g/cm’ 2.78 =25
KA % 0.31 <1.0

S TG A kL4 e TG A1 R 25 e

1.1.5 A
K RA-1T R A ), FEARF R PEAE WL K 6.
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Table 6 Basic technical performances of rejuvenator

HFETRE] AL S 25 2R AR EK
60 CHiE/ mm”®/s 130.0 50~175
(15 °C) g/cm? 1.085 Sz
IN C 240 =220
SR FAR SRCN S
LN 53 % 28.1 <30
5w % 28.5 sl

1.2 R H*E
1.2.1 HHEEE B

SR I S4800 47 41 H, 52 W0 I T3 i 21 4k % 1 I 3 .

W RE AT ERE B 10 nm Wi & 25 ,7E S5 KV Y
DU H T, O T 5 SR B2 T s 2T A4 Al WL 30 11 15
1.2.2 HESHT

FHI TGA SDT Q600 #AH 43 #r {0} 1 i £ 4 F
B E MM, KRR L 4R N B BT . It
I 8 2y 30~650 °C, I il 38 B2 24 10 °C/min, 24>
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1.2.3 B RR I Oy %
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Figure 2 Micromorphology of bagasse fiber
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Figure 3 Thermal analysis curves of bagasse fiber and

lignin fiber
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Table 7 Mineral aggregate gradation of ARHM-SD-13 asphalt mixture

i R AL (mm) 9 57 B R/ %

e 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
FAE R 100 100 75 30 22 16 12 9.5 8 6
B TR 100 90 50 18 10 6 4 2 1 0
FE 100 95 62.5 24 16 11 8 5.8 4.5 3
0~3mm 100 100 100 98.7 89 72.7 45.7 22.7 11.9 5.9
W 3~6mm 100 100 100 79.8 2.3 0 0 0 0 0
B 6~11mm 100 100 85.9 1.2 0 0 0 0 0 0
11~16 mm 100 90 12 0 0 0 0 0 0 0
Wk 100 100 100 100 100 100 100 100 98.3 81.0
A L 1 100 97.3 70.5 29.4 20.2 15.3 11.2 8.0 6.4 4.8
A YR 2 100 97.0 67.8 26.5 18.6 14.7 10.9 7.9 6.4 4.8
A3 100 97.5 72.0 29.4 20.2 15.3 11.2 8.0 6.4 4.8
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n0p A 26 O T < B AL S ARAR R U 7 AR R AR
@ hwra R i L 0B 2 7 U R A B0
2wl REW LT 4 R R Z LG, o R B i s 7
300 2524.6% .22.4% , AT UL, £ 4 %) T ok 3 AR R I T AR
fg: AR R R E YRR — R R TIR, FE ROR R
L= o A AL B RN . TS i D 2T 4 0 KA 4 1 e
0075043 03 0);1;8;;:75 sz WiTE AR T LR 4 DR TR 0 E IR B Y B A 38
T LR S R 2 A B LS b T SR
B4 TRERRER& 1] F 4 B B S 2 ) £ A I 7 IR
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Table 8 Results of Marshall test

I H MAK/%  y/(geem™®) Rycams/% Rveanre/%  Ruww/%  Rywa/%

3.5 2.429 40.0 41.0 5.6 18.4

4.0 2.454 39.8 41.0 5.2 18.4

ARHM-SD-13 4.5 2.475 39.8 41.0 4.8 18.3
5.0 2.468 39.6 41.0 4.5 18.3

5.5 2.442 39.5 41.0 4.1 18.2

B R — — < Ryea pre — 46 =>18.0
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Figure 5 Variation of technical parameters with oil-stone ratio
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Table 10 Results of bending test under low temperature
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Table 11 Results of water stability test
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Figure6 Paving and rolling of test section and field
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