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Abstract: To study the influence of the Sasobit warm mix agent on the performance of recycled asphalt and
recycled asphalt mixture as well as the mechanism of warm mix agent, the high and low temperature
rheological characteristics of the asphalts with different of warm mixing agent contents are tested by using the
dynamic shear rheological test and flexural beam rheological test. The influence of the warm mixing agent on
the compaction temperature is analyzed by using the Marshall test. The change of road performance of
recycled asphalt mixture before and after adding the warm mix agent is analysed by using water sensitivity

test, rutting test and low temperature bending test. The mechanism of warm mix agent in recycled asphalt is
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analysed by FTIR. The result shows that (1) increasing the content of Sasobit warm mix agent can improve
the deformation resistance and load deformation resistance of recycled asphalt, but the fatigue cracking
resistance and low temperature crack resistance are on the contrary, which has no obvious influence on the
permanent deformation resistance of recycled asphalt; (2) when the content of recycled asphalt mixture
(RAP) is 40%, adding Sasobit warm mix agent at content of 3% with target porosity of 4% can reduce the
compaction temperature of hot mixed recycled asphalt mixture by 20-30 °C; (3) with the same content of
RAP, the moisture stability and the low temperature crack resistance of warm mix recycled asphalt mixture
using Sasobit warm mix agent are lower than those of conventional hot mix recycled asphalt mixture, while the
high-temperature stability is on the contrary; (4) the use of Sasobit warm mix agent will not change the
vibration amplitude of carbonyl and sulfoxide groups in recycled asphalt, indicating that it does not undergo
chemical reaction in recycled asphalt and its cooling effect on recycled asphalt mixture belongs to the physical
viscosity reducing effect; (5) Sasobit warm mix agent cannot restore the performance of SBS modifiers that
have already degraded in aged asphalt; (6) Sasobit warm mix agent can affect the high and low temperature
performance and water stability of recycled asphalt mixture, a reasonable amount of warm mix agent should be
determined by comprehensively considering the balance between road performance and compaction
temperature in real projects.

Key words: road engineering; recycled asphalt mixture; rheological test; Sasobit warm mix agent; road

performance ; mechanism
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Tab.1 Test result of RAP mineral aggregate gradation and

asphalt content

LR F/mm AL/ %
0~6 mm 6~10 mm 10~16 mm
16.0 100. 0 100. 0 100. 0
13.2 100. 0 100. 0 82.4
9.5 100. 0 99. 4 38.2
4.75 94.2 30. 4 16.8
2.36 62. 1 19.8 12.3
1.18 46.7 16.2 10. 1
0.6 37.6 14.0 8.7
0.3 25.8 10. 8 6.5
0. 15 20.5 9.0 5.4
0. 075 14.3 6.6 3.9
WiE & w/ % 7.35 3.68 2.33

R2 RAPTHBIRZBHUFHBFRARMEENKER
Tab.2 Test result of technical performance of RAP mineral

aggregate and aged asphalt

R i EiEL7N Y E5 R
ey & ) 0.8
RAP
4R/ % 84.3
25 CAFAFE/(0. 1 mm) 26.7
Ak C 68.5
RAP B+
15 C#EFE/cm 13.1
60 C3IJ1ZEB/ (Pa - s) 2 350
JERE % 12.1
RAP "okt
FRREE % 14.3
RAP iRt wAt/s 31.8
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KA RAP R I i) 24k Wi e, o4 &1 i
FHREI 2%, 4%, 6% Evoflex8182 F-AE: 7l 45 F-/E
Wi, WAL 25 CHARE, 4558 wE 1 i, mE
1[I, YPEAEWIT 25 CAF AR FRIK E & SBS M
PEWIE KR, AR HE R 6%, DR fEmA

£33 AXREERBRREFRULER

Tab.3 Test result of technical indicators of limestone aggregate

LERPAR/mm JEREE % RIAHXTREE  fHIR % RhiR 1
19~26.5 — 2.720 7.4 549
16~19 — 2.741 5.8 5%
13.2~16 — 2.755 9.3 5%
9.5~13.2 12.6 2.746 12.3 —
4.75~9.5 — 2.779 15.2 —
2.36~4.75 — 2.692 — —
1.18~2.36 — 2.700 — —
0.6~1.18 — 2.708 — —
0.3~0.6 — 2.673 — —
0.15~0.3 — 2.630 — —
0.075~0. 15 — 2.659 — —
R} — 2.736 — —

Kif2>9.5, <15
HRESR <28 =2.5 =42
RifE<9.5, <20
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Tab.4 Test result of technical 1 indicators of SBS modified

T 0316 T 0304 T 0312 T 0616

asphalt, rejuvenator and warm mix agent

MR EiEta R 4h R

25 CEFABE/(0.1 mm) 55.2
L/ AVA 64.7

SBS Mtk i T
5 CHEHE/cm 43.4
135 CizhFiE/ (Pa « 5) 2.33
LYBE BIZS kRt A

Evoflex8182 FiA: K] 25 C#JE/ (g - em™) 0.946
AHXS 2% 3 0.95
LYIBE DI SRR

Sasobit i+ [N/ 209
pH fH 9.5+1

RHE NS %, SR8 DT R 1%, 3%,
5% Sasobit IRFERIHI AR P AT . 2T, 6%
AR AR AT UK 1%, 3%, 5%iEHEFH &
AYOTRFE AR W 40 K F OA, REOA, REOA+1%
WM, REOA+3%WM, REOA+5%WM %7,

MR FAER WP R R, wl& R
FRAEWIT, WAL, SR 155 CHHAEEN OA Ui
FIAEIERCIR A, ¥ 6% FHAEFIRIMZE OA Wity
FEE NG FERR LA 155 CInFEIE . 1 500 rad/min
PEFES B FE 30 min, #14 REOA Wity ; ZJ5, ¥
WS IR FEFI AN E REOA Wi, IR H hn#h
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Fig. 1 Test result of penetration indcator of recycled
asphalt at 25 °C
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Fig.3 Test result of complex shear modulus of warm
mix recycled asphalt
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Fig. 4 Calculation result of rutting factor of warm mix

recycled asphalt
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Tab.5 Test result of Marshall indicator of recycled asphalt

mixture
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Fel i /KN 17.94 18.75
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Fig. 10 Test result of moisture stability of recycled asphalt

mixture at different scouring temperatures
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Fig. 11 Test result of moisture stability of recycled asphalt

mixture under different scouring pressures
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temperature cracking resistance of recycled asphalt mixture
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Fig. 13 Calculation result of functional group index of

warm mixed recycled asphalt
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