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Temperature control method and road performance of

warm mixed reclaimed asphalt mixture
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Abstract: This paper is aimed to solve the temperature control problem of warm mixed reclaimed
asphalt mixture (WMRA) in the process of design and construction. A method was proposed for
determining the mixing and compaction temperature of WMRA blending with Sasobit, and also
for heating temperature of the new aggregates. The laboratory experiments including Marshall
test, soaking rutting test, low temperature bending test and water stability test were utilized for
analyzing the air void (VV) and road performance. The results show that the mixing and compac-
tion temperature and heating temperature of new aggregates can be accurately determined by the
proposed method for WMRA. The VV of WMRA compacted at the temperature lower than 13 C
is approaching to HMRA when the proportion of RAP is much smaller, which indicates the Saso-
bit can reduce compaction temperature by 13 ‘C, and significantly improve the blending ratio of
RAP by 10.3%. WMRA has better high-temperature stability than HMRA, and the low-temper-
ature bending strain, residual stability degrees and TSR are approximately equal between WMRA
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and HMRA. The high-temperature stability and low-temperature flexural tensile strength of

WMRA and HMRA increase as the RAP increases, but the low-temperature bending strain, re-

sidual stability degree and TSR decrease. 9 tabs, 7 figs, 12 refs.
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performance
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Tab.1 Technical indexes of recycled aggregate
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Tab.2 Technical indexes of asphalts

; . 25 CEFA | 15 CHE | Bfbsi/C |15 CHE/
URERAES , e
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i i & 21.2 3.4 67.6 1. 081
KLMY90¥# 87.8 161.3 45.1 0. 987
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Tab.3 Densities of aggregates with different sizes

Rife/mm | AR BRI L BOKR/ %
16.00~19. 00 2.786 2.724 0.42
13.20~16. 00 2.775 2.713 0. 48
9.50~13. 20 2.798 2.747 0. 64
4.75~9.50 2.762 2.701 0.85
2.36~4.75 2.711 2.688 0.77
1.18~2.36 2.703 2.675 0. 89
0.60~1.18 2.727 2.691 0.93
0. 30~0. 60 2.814 2.755 1.17
0.15~0. 30 2. 868 2.832 0.99
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Tab. 4 Viscosities of asphalts
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Tab.5 Gradation of recycled aggregate
i LR 5 /mm 19 16. 0 13.2 9.5 2.36 1.18 0.6 0.3 0.15 0.075
W/ % 100 97.0 93.4 83.6 42.7 32.0 26.3 17.9 10.5 5.5
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Tab. 6 Design gradation of reclaimed mixtures
i L R 5 /mm 19 16.0 13.2 9.5 2.36 1.18 0.6 0.3 0.15 0.075
Wit R/ % 100 97.5 87.4 66. 4 32.3 23.4 18.2 13.0 9.7 6.3
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Tab.7 Viscosity-temperature curves of reclaimed asphalt
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WMRA-0 [10.110 | 3.725 |lg[lg(p]=10.11—3.7251g(273+T)

WMRA-10 | 9.866 | 3. 624 |lg[lg(p]=9. 866—3. 624g(273+T)

WMRA-30 | 9.380 | 3.421 |lg[lg(p]=9. 380—3. 421g(273+ 1)

WMRA-50 | 8.889 | 3.218 |lg[lg(;]=8. 889—3. 2181g(273+T)
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Tab.8 Mixing and compaction temperatures of mixtures and

heating temperatures of new aggregates

AR | PEANER/ C | AR EE/ C | SRR/ C
WMRA-0 144 134 156
WMRA-10 150 140 171
WMRA-30 163 151 212
WMRA-50 178 165 285
HMRA-0 160 147 173
HMRA-10 166 152 192
HMRA-30 178 164 239
HMRA-50 192 177 319
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JE 55 BRI B R Marshall 32024 , 032358 14 14 A6 %
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Tab.9 Volume parameters of mixtures

R4k 2 FATSER Y VV/% |VMA/%| VFA/ %
FH iR % B
WMRA-0 2.561 | 2.468 3.6 12.4 70. 1
WMRA-10 2.552 | 2.455 3.8 12.5 69.6
WMRA-30 2.483 | 2.381 4.1 14. 6 72.1
WMRA-50 2.458 | 2.333 5.0 15.9 68.0
HMRA-0 2.561 | 2.463 3.8 12.6 69.6
HMRA-10 2.552 | 2.450 4.0 12.7 68. 4
HMRA-30 2.483 2.369 4.6 15.1 69.5
HMRA-50 2.458 | 2.314 5.7 16. 4 65. 4

(DHKEHE RAP H 62 &5 WMRA Fl HMRA
(f) VV #5 3% i 3 K 24 RAP L i) 4[] B, HMRA
B VV T WMRA, AR fi i 4k i 44 il 12
T AT

VV/%
S = N W A L o

WMRA-0 WMRA-10 WMRA-30 WMRA-50 HMRA-0 HMRA-10 HMRA-30 HMRA-50

R B2

BT AR A i s g
Fig.1 VV of asphalt mixtures
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Fig. 2 Test results of soaking rutting
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Fig. 3 Test results of flexural tentile strength
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