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Design and performance of Sasobit warm mixed

reclaimed asphalt mixture
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Xi'an 710064, Shaanxi, China; 2. Civil and Environmental Engineering Department,
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Abstract: In order to evaluate road performance of warm mixed reclaimed asphalt (WMRA),
asphalt mixtures using different content (10%, 30%, 50%) of RAP (recycled asphalt pavement)
were selected, and WMRA and Hot mixed reclaimed asphalt mixture (HMRA) were designed
consequently. Besides, the methods to determine the optimal mixed temperature and compaction
temperature of WMRA as well as the heating temperature of new aggregates were proposed.
Then the WMRA mixtures were made into Marshall specimens to perform the following tests,
including Marshall test, rutting test, low temperature bending test, residual stability test and

freeze-thaw splitting test. Finally, Marshall indicators and pavement performance of HMRA and
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WMRA were evaluated. The results show that when the RAP content is low, the VV between
WMRA and HMRA is very close, indicating that cooling temperature of Sasobit is 15 ‘C; With
the increase of RAP content, heating temperatures of virgin aggregate for WMRA and HMRA
are gradually rising and asphalt aging degree also increases, leading to performance changes of
mixture as follows: both VV and DS increases, and low temperature bending strain decreases;
with Sasobit mixed into mixture, the heating temperature of the virgin aggregates and the asphalt
aging degree can be reduced. Besides, the VV of mixture is also reduced and the low temperature
performance is improved, At the same time, Sasobit itself can improve the low temperature
viscosity of asphalt and also improve the high temperature performance; high temperature
Chinese

requirements, and low temperature performance of partial mixture is slightly lower than the

performance and water stability performance of all WMRA meet specification

specification requirements. 10 tabs, 7 figs, 13 refs.
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Tab. 1 Technical indexes of recycled aggregate
BT X o
BRR &/ %
—=4.75 mm <4.75 mm
2.652 2.582 12.5
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Tab.2 Technical indexes of asphalts
) £ A (25 CL,100 g, FEJF (5 cm/min, oy R W15 C)H/
Wity K o _ BAbri/C i
55)/0.1 mm 15 C)/em (60 C)/(Pa -+ s) (g+cm™?)
[l s 303 5 21.2 3.4 11 977.0 67.6 1. 081
90 RL SR 87.8 >150.0 200. 8 45,1 0. 987
1107 JL i i 113.4 >150.0 176.5 40.7 1.012
=3 HEERBARMER
Tab.3 Technical indexes of coarse aggregates
N F I 5 KR/ %
JEWEE/ %% BEREMH/ V6
10~20 mm 10~15 mm 5~10 mm 10~20 mm 10~15 mm 5~10 mm
17. 24 17.58 2.701 2.698 2.701 1.25 1.72 2.04
F4 MERBARER
Tab. 4 Technical performance of fine aggregate
FWLAR XS 25 BE W4/ % U [/ % AP/ s
2.718 71.5 7.3 47.1
x5 WHMBARMELE
Tab.5 Technical performance of filler
N . "y y o BB /%
AR L% HESEE Yo K FEL ToKE/ %
<C0.6 mm <C0. 15 mm <C0. 075 mm
2.727 3.4 0.7 .1 99.9 88.1 80. 9
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Tab. 6 Design gradation of reclaimed mixtures

i FLR S/ mm 26.5 19 16 13.2 9.5 4.75 | 2.36 | 1.18 0.6 0.3 0.15 |0.075
it 5t 2%/ %4 100 | 98.1 | 87.9 | 75.2 | 55.8 | 37.3 | 29.2 | 23.9 | 19.6 | 13.0 | 80 | 6.1
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Tab.7 Reclaimed scheme
- - TR 707
R AW & Pon/ % T/ A W5 £ ABE Pr/0. 1 mm NN RE#EZ G
Wi R
90% 74.2 & =
R1 4.62 0.90/0. 10 R1-1
110% 93. 4 R &
90# 54. 4 R &
110% 64.9 7 &
R3 1.62 0.69/0. 31
907 +4 % A 71. 4 P P R3-1
1107 +2 % 4 7 70. 8 P = R3-2
90# 40. 4 i i
110% 45.8 R &
R5 4,62 0.49/0.51 -
90% +7% A 71.6 B 2= R5-1
110% 5 % 4k 7 69. 4 P P R5-2
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Tab.8 Relevant temperature for HMA Specimen
LR RS
it T L
507 707 907 1107 1307
Wi Ak B/ C 160~170 155~165 150~160 145~155 140~150
BRI A B SRR BE LU IR 10 C~30 C GEBEARIN#D
WiE IR A RHERREE/ C 150~170 145~165 140~160 135~155 130~150
R T S R R IR B/ C 140~160 135~155 130~150 125~145 120~140
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Tab.9 Mixing and compaction temperature of mixtures and heating

T.=Tw*t €))

temperature of new aggregate

P + S Y P ANIEZN
T B, T AR i A b
g/ C e/ C e/ C
R1-1-H 155 145 178
R3-1-H 155 145 198
HMRA R3-2-H 155 145 198
R5-1-H 155 145 228
R5-2-H 155 145 228
R1-1-W 140 130 158
R3-1-W 140 130 171
WMRA R3-2-W 140 130 171
R5-1-W 140 130 191
R5-2-W 140 130 191
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Tab. 10  Volume parameters of mixtures

AR BRI AR AR X B K  |vvyulvmas sl vea s
SR/ C | HIp
R1-1-H 178 2.497 3 [2.399] 3.9 13.3 70.5
R3-1-H 198 2.489 9 [2.380| 4.4 13.7 67.7
R3-2-H 198 2.489 9 |2.375] 4.6 13.8 66.7
R5-1-H 228 2.484 1 |2.337] 5.9 15.1 60. 6
R5-2-H 228 2.484 1 |2.345] 5.6 14. 8 62.1
RI1I-1-W 158 2.497 3 |2.402] 3.8 13.2 71.0
R3-1-W 171 2.489 9 [2.391] 4.0 13.3 70.0
R3-2-W 171 2.489 9 |2.397| 3.7 13.0 71.5
R5-1-W 191 2.484 1 |2.377] 4.3 13.6 68. 4
R5-2-W 191 2.4841 |2.380| 4.2 13.5 68.9

4.2 HRMA 5 WRMA H) % R8I fL

3k HMRA 5 WMRA EL 10 FiE & k4
SHEAT 4 O AR TR S i e | ok B AR e B e A
Rl B 24 oF EG DAY v R PR RE AR P B RK R
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4.2.1 FHGRE
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(LWTs) I iR A R s i P R i3 oy 60 C
A 0.7 MPa iR 56 B [1] 24 60 min, Il 2K %2 4
42 % /min, IR SR e BE IR

- (Zz - fl)
DS 7612 —d,

K Ins o DS R S50G DS R H IR G B 3h i
SEJE (R /mm) s dy S %E ] 4 (45 min) #4728 16 &
(mm) ; dy JXFRITE] £, (60 min) (Y28 B (mm) ; N
I A0 1 AR U o BE L 3RO 42 K/ min; GG, 43

NC, C, (6)
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Fig. 1 Dynamic stability results of mixtures
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Fig. 2 Deformation test results of mixtures in 60 min
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R1-1-W R3.o.w R5-2-W

R3-1-H Rs-1-H

ZH 3R B /MPa
Vb o oS o

o

R1-1-H R3-2-H R5-2-H R3-1-W R5-1-W
BRI S

IO VA Y S
Fig.4 Flexural strength
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Fig.5 Flexural modulus
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Fig. 6 Residual stability degree
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Fig. 7 Freeze-thaw strength ratio
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