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Study on Road Performance of Hot Recycled Asphalt Mixture Modified by TLA and Polyester Fiber
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Abstract; In order to improve the road performance and durability of hot recycled asphalt mixture, TLA and polyester fiber are first used
for composite design, and then based on Marshall, high—temperature rutting, low—temperature bending, soaking Marshall, freezethaw
splitting, two—point bending and soaking APA tests, the high—temperature stability, low—temperature crack resistance, water stability
and fatigue endurance of TLA and polyester fiber composite modified hot recycled asphalt mixture were comprehensively investigated. The
results show that both TLA and polyester fiber can improve the high—temperature stability, low—temperature crack resistance and water
stability of hot recycled asphalt mixture, and the improvement effect of TLA is relatively obvious; The road performance of the hot
recycled asphalt mixture modified by TLA and polyester fiber has been significantly improved, and it can be applied to the construction of
asphalt pavement in the severe cold in the north of China or the high temperature, humid and rainy areas in the south; TLA can
effectively improve the stiffness modulus and fatigue life of hot recycled asphalt mixture, and the improvement effect is more obvious after
reasonable mixing of polyester fiber, which meets the regulations and requirements of high modulus asphalt mixture; The road
performance and durability of hot recycled asphalt mixture can be comprehensively improved by using a reasonable proportion of TLA and
polyester fiber.
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Table 1 Performance indexes of TLA lake asphalt

T H R4 R FEARELR
EFAJE (25°C, 100g, 5s) /0. 1mm 4.0 0~5.0
L CIA=VA 93.0 =90.0
W/ (g/cm’) 1.3 1.3~1.5
WK5Y/ % 35.8 33.0~38.0
TFOT JE 5% £ AJE /% 53.0 =50.0

R2 TLA MHERIRBLER
Table 2 Screening test results of TLA lake asphalt
g FAGALRST (mm) AR/ %

mH
2.36 0.6 0.3 0.075
R4, 100 75 43 15
TR 100 90~100 10~30 —

R3 EERTHMEEIER

Table 3 Performance indexes of the polyester fibers

gE| L EailE
PALY A/ wm 7
K /mm 7
FE/ (g/em®) 1.158
i/ C 350
WM/ % 147
i 438 1 / MPa 5.6

1.2 &KEHZE

NP 5% TLA 5 RERLF 445 10 5 A e tE i
WieF A kL 6 PR BE S A MERE R B2, 58 3 i
T TLABERN 15% ., 30% . 45% (&8 i
EH) =4 AR ETEIREGR, FFad4
TLA BEAIEIE TR T 1.5%0 . 3%0. 4. 5%ABH (i
BT PR E ) R ERETSE, SR RO
RIS 50 | R K ORI 6 S T il B 2 0
#r TLA 5 RERLF 2 52 6 oM P A I TR AR %
FIYERE, SRAIZK APA 50 PFM & A el A=
IR AR A TERE

2 EAUMABERFTRGRGE

2.1 #FH%E
FYEAEE SR 12-13 15 RAP SO 45 B 43k 56



24 WKL FIH] 38 4%

ZERA, RAP i EAMEEHISS A AT TR SR RSN, 245558, RAHE RAP B&
MGRGTRNERE LOKTR B TERE, B2 MU AR B 8 30%, HA MRt L 4,
x4 HERAHA M KL

Table 4 Synthetic grading of asphalt mixture
T AL/ mm H % %

S|

16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
R BR 100 100 83 57 44 33 26 19 15 9
KT RR 100 90 71 45 28 19 11 8 6 5
RAP 2 100 96.5 77.6 51.5 33.5 23.5 15.8 11.8 8.7 5.7
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TR BT 5 40 4T RAP T 42 Rk R A7 1 A 2
Horp RAP B FIHREE BE R 110 °C, £F RAP Fl#ASE
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Table 5 Marshall test results of composite modified asphalt mixture
TLA  RELF4E ZsBRA [EERAR WA REE WE RENE
B/ % B/ % VV/% VMA/% VFA/% /kN /mm Hi&/%

0 0 4.01 13.72 71.1 836 3.97 4.50
1.5 4.03 14. 16 72.0 11.0 2.26 5.18
15 3 3.97 14.25 72.6 11.9 2.21 5.36
4.5 4.13 14. 20 71.5 11.5 2.02 5.51
1.5 4.01 14. 16 72.0 12.1 2.23 5.02
30 3 4.16 14.19 71.2 13.2 2.05 5.18

4.5 4.06 14. 11 71.7 11.9 1.83 5.06

1.5 3.98 14.26 72.6 141 2.03 4.70
45 3 4.01 14.22 72.3 146 1.92 4.81
4.5 3.99 14.25 72.5 14.3 1.76  4.99
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Table 6 Combination scheme of composite modified
thermal recycled asphalt mixture

5 TLA $B8/% PF 1534/ %o L
1 0 0 PT
2 30 0 30%TLA
3 0 3 3%oPF
4 15 3 15%TLA+3%cPF
5 30 3 30%TLA +3%cPF
6 45 3 45%TLA+3%PF
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Fig.1 Rutting test results of hot recycled asphalt mixture

3.2 fREBHRAM

TLA 5RBEA ARG A R AV FIREG B
GRS ph g 2 SR & 2 iz, fhE 2 Al 5
TR W TR A Rk 025 7 5 B R e A S il 0L AR 43 )
5 7.46 MPa, 2073 pe, I8 30%19 TLA 5% 3%03%
PR 4t I $ P A U 5 TR GBI PSP FE i R 2
il AR 4 v Tl AR IR AR, UL TLA 5
R FRLT 2 35 RE 3 9 VT U 7 TR A R AR IR T
BB, TE 3% REARBEIEIET, EBHAHEDHIR
SRS R OR B B TLA 43 580 B s K, i
B K il AR U Bt 5 TLA 45 Hb 36 i 2 e 388 A5 ek
Ak, 15% ., 30% ., 45%BEE TLA 5 RERLF 4215
PR IR AR B BT R B T B R R 4T 4

AT 20.3% . 35.3% . 42%, H kA A
WY BRI Y008 KT 35.3%., 41.5%,
24. 1%, FWBE 30%H TLA 5 3% B ELT 4245
AT IR A R ILE T 2 fE e, JTG D50-
2017 (ABEWIT BB M, 7R F o
Hi DA AR TR A R S il R AR R AR T 2300
e, H I AT A0 P AR U TR AR AN E T 3R
b eFEHIX; M4 TLA, RELFHER B E BN
PEJGYIRE W AL I Rk, R e T I H TR E ALy
FESE X1 7 I T

- 4000
141 ° 3800
N 1
13L —e- A ® " 13600
| |
" 13400
= 121 L4 @
o 13200 2
§< 1 . A
B 13000 %
ﬁ‘} ol y 2800 2
v 12600
or o 12400
sl / 12200
12000
7 1 1 k 1 — 1 ‘: 1 ‘I
YU W age®Y A% ¥ PY
? ’ \5%"“A+30<7A‘\J“f%£‘;amv?’°7“

AP DI IR G R

B2 ABLEHBFTREERHMEESHIXKER
Fig.2 Low temperature bending test results of hot recycled
asphalt mixture
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Fig.3 Water stability test results of hot recycled asphalt mixture
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Fig. 4 Two—point trapezoidal beam bending test results of hot
recycled asphalt mixture
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Fig. 5 APA fatigue test results of hot recycled asphalt mixture
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