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Abstract; To analyze the high temperature rheological properties of modified bio-asphalt prepared
by mixing matrix asphalt and bio-oil extracted from sawdust,and to seek alternative materials for
petroleum asphalt. The variations of viscosity, rutting factor, phase angle and complex modulus un-
der different contents of bio-oil and different temperatures were tested by rotational viscometer
(RV) and dynamic shear rheometer ( DSR). The ascertaining of mixing and compaction tempera-
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ture were analyzed. The effect of stress level and action times on the viscous component of creep
stiffness and the cumulative strain was studied through repeated creep recovery test (RCRT). The
results showed that, when the content of bio-oil is less than 10% ,the high temperature performance
of bio-binder decreases with the increase of bio-oil content. When the dosage is more than 10% ,
the aging effect increases. The addition of bio-oil could make the viscosity of modified bio-asphalt
have a certain degree of decline,and the viscosity of the bio-binder is higher than base asphalt. The
effect of stress level on the viscous properties of bio-asphalt is small,but its effect on the cumula-
tive strain is significant. The change laws of the rheological properties of modified bio-asphalt were
obtained through the experiments, which provides the data support for further research and engi-

neering practice.
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Table 1 Technical indicators and requirements of base asphalt 50 penetration grade

RTFOT &% (163 C,85 min)

A (25C)/ .
H o1 mm BfrsC AEEA0T)em mfy,  SRREFABEIL AERE(10 T)/
' % (25 C)/% cm
S0#IE R 53 49.5 19.5 -0.286 68. 4 6.3
FARER 40 ~60 =49 =15 <+0.8 =63 =4
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Table 2 Physicochemical properties and elemental

compositions of bio-oil from sawdust

TLR TR % g/
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Fig.1 The preparation of SBS modified bio-asphalt
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Table 3 Indices of SBS modified bio-binder
FRABE(25 C)/ #dksi/  IEE(10 T)/

et 0.1 mm T cm
50# 53.0 49.5 19.5
S100 50.0 51.0 20.6
S105 51.1 49.6 23.3
S110 55.4 49.5 24.0
S115 57.8 49. 4 24. 4
S120 60. 5 48.3 25.1
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Fig. 2 Dynamic shear rheometer (DSR)
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Fig. 4 The variation of complex modulus on SBS mod-
ified bio-binder under different temperatures
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Fig.5 The variation of phase angle on SBS modified bio-binder under different temperatures
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Fig. 6 The variation of rutting factor on SBS modified bio-binder under different temperatures
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Table 4 Factor analysis of variance of rutting factor on SBS modified bio-binder under different temperatures
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2.2 ETFRVHIFESHE 18 ¢ .
—&— 10 r/min
ALY 5 = . ——20 r/min
2.2.1 RISV AW B IS A X 16 1 —&— 50 t/min
5 (R _
BB R S WL e R AR R Y 4§ 12
B, AT I T T R ® ol
WA 0 7 1 T8 R 2 R [ 0 U E R ) sf o
BT SBS B AR W AR EC e L B 6 : : : : '
504  S100 S105 S110 SI15  S120
AR N 7 Frs. A e

(a) 90°C



7o RS - SBS IR A W T 45 kv TR AR 299

552 1)
1.2 -
—&— 10 r/min
—o— 20 r/min
1.1F —&— 50 r/min
1.0
@
a 0.9
&
B ool
& 0.8
0.7 |
-
0.6
0.5 . . . . \
50# S100 S105 S110 S115 S120
g3
(b) 135°C
0.40 1 —=— 10 t/min
—o— 20 r/min
0.35 —4— 50 r/min
0.30

e
N
G

/\‘——\’\.

T T

FhE/(Pa-s)
(=] (=]
> S

=4
—_
(=]

0.05 \ \ \ \ ,
50# S$100  S105  S110  S115  S120

WHELE
(c)175C

7 AFHKE A Rk T SBS A i
GV 21 -0

Fig.7 The variation of viscosity under different
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