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Study on Performance of Castor Oil-based Bioasphalt
Blended Asphalt Mixture

ZENG Menglan’, TIAN Wei,ZHU Yangui, LI Junfeng
(College of Civil Engineering, Hunan University,Changsha 410082,China)

Abstract; In order to investigate the performance of castor oil-based bioasphalt blended asphalt mix-
ture,design of AC-20C blended asphalt mixture with 5 different percentages of bioasphalt was conducted.
Performance tests were then carried out on the specimens with optimum asphalt contents of respective per-
centages of bioasphalt. Based on the test results, the properties such as high temperature stability, moisture
damage resistance, low temperature cracking resistance, and pavement structure design parameters were
analyzed. The analyses indicate that with increasing percentage of bioasphalt,the high temperature stabili-
ty,moisture damage resistance and compressive resilient modulus of the blended asphalt mixture decrease,
but they satisfy the requirements of JTG F40-2004 within a certain range of percentage. The moisture dam-
age resistance is significantly improved by adding hydrated lime. With increasing percentage of bioasphalt,
the indirect tensile strength of the blended asphalt mixture decreases to the minimum value and then in-
creases slightly, while the low temperature cracking resistance of the blended asphalt mixture increases.
Hence, the use of castor oil-based bioasphalt as partial replacement to petroleum based asphalt in asphalt

mixture is feasible.
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Tab.1 Technical properties of asphalt binder

HARSEDR BARZCR s R
AR (25 °CL,5 5,100 g) /(0.1 mm) 40~60 43.7
£ A TR PI —1.5~+1.0 —0.66
Abgi/C =49 52.8
FERE (15 °C) /em =80 =>100
[N /C =260 270
VEIREE/ % =>99.5 99.6
WRE5 °C)/(g s em™3) Sz 1.040
AR/ % <+0.8 0.02
RTFOT J& FREET AR (25 °C)/% =63 63.6
FREAFERE (15 °C)/cm =10 13.5
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Tab.2 Technical properties of bioasphalt
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KRR 87.5 0.990 240
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Tab.3 Gradation of AC-20C asphalt mixture aggregates
3 AR [ RS LB B 4/ %6

LI fmm i T IR AT
26.5 100 100 100.0
19 100 90 97.0
16 92 78 85.0
13.2 80 62 73.0
9.5 72 50 61.0
4,75 56 26 33.5
2.36 44 16 23.5
1.18 33 12 17.0
0.6 24 8 12.1
0.3 17 5 7.9
0.15 13 4 5.2
0.075 7 3 4.0
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Fig.1 Marshall properties of bioasphalt blended
mixture in different content

2.2 EBERMERAMREIRE

HLAE O 281 o 1) e AR U & = IR TR Akt
I T R PR BB IR 32 JTG E20— 201 1¢ /A % T
FRWITT B W 1R A R R 5 R N ST A RO 50
(T0719—2011) , B &R /R ik 5 5 = 7K B 81K IR 50
(T0709—2011) \ ¥ fil B 243056 (T0729—2000) \ &
M 5 (T0715—2011) , B % e 45 3 5 (T0713—
2000) VBERA LS (T0716—2011).

3 HWERSH

3.1 SRREN
7 S TR o L A8 A A 1 Y0 TR 5 A A 2R

PO B A2 AR IR SRR U TR AR
RS PR S A T R B 4 R W] LATE MY
Wi IR A e AR e k.

ANTRI45 8 A W 0 R N 0 TR A R O
WA B UL 2 NE 2 Af LA B Ui R AR
Blifas FE A AR 7 15 5 1 1 I 28 BRI, L
WEiE I . B 5 R 0%6,5%,10%,15%,20 %0 /Y
WA R SR BE 43 R 3 316,2 404, 1 320,
787 F1 492 WK/ mm. 55T T IR A R L AT
HIRA R sh R B B> 1 27.5%,60.2%,
76.3%001 85.2 0. LA A Wi E B AR T IR A
BHIT R RE ) A2 S B S B RN T 12%
36 B A X P R R

ZE LTI A B AL T WS IR AR
{14 = i R R B ) AT AR T R T AR M A i 5
BN 12 V00l 2 2R I XA I 22K

35

—~ 4
=30 !\
E s A.
X 20F
= 15k \\
g o
= 10f I~
2o f
= 3
R OE
0 10 20 30

LY B R/ %
A2 REABTARGTROBGHREE
Fig.2 Dynamic stability of biocasphalt blended
mixture in different content
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Fig.3 Retained marshall stability of bioasphalt
blended mixture in different content
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Fig.4 Indirect tensile strength ratio of bioasphalt

blended mixture in different content
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Fig.5 Low temperature flexural tensile strain of
bioasphalt blended mixture in different content
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Tab.4 Results of compression tests at 15 C
for asphalt mixture

PR [l #E E/MPa

BR/ Y% PUEME R./MPa TR 5% (R 907
0 3.70 2093 2 150
5 3.08 1 834 1 881
10 2.90 1439 1555
15 3.04 1154 1313
20 3.14 980 1143




55 113

455 BRI E T T VAT R SR ERE DTS 181

x5 HBEREH 20 CRMERHAWLER
Tab.5 Results of compression tests at 20 C

for asphalt mixture
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Tab.6 Results of splitting tests at 15 ‘C for asphalt mixture
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