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Low temperature performance evaluation indexes of asphalt binder
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Abstract: Focusing on the evaluation indexes of the low temperature performance of asphalt
binders, based on rheological bending beam rheometer (BBR) and extended bending beam
rheometer (EBBR) tests, the low temperature rheological properties of the extracted asphalt,
aging base asphalt and modified asphalt on actual pavements were analyzed. The low temperature
performance evaluations of the asphalts were carried out using the traditional stiffness modulus
and modulus changing rate. The equivalent low temperature design temperature index and the
temperature difference value index were proposed. Simulations in different curing environments

were conducted, and the influencing factors of physical hardening of newly prepared and extracted
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asphalt at low temperature were studied using low temperature grade loss index. Different

sources and types of asphalt test results were used to verify each other, the above indexes were
compared and analyzed in terms of anti-interference ability, stability, evaluation accuracy,
intuitiveness, and difficulty in obtaining indexes. The abilities of four indexes in distinguishing
and evaluating the low temperature performance of asphalt were established. Research results
show that the laboratory rheological analysis of the extracted asphalt can reflect the low
temperature crack resistance level of the pavement structure. The modulus of the asphalt in the
severely cracked section is significantly higher than those in the other sections, and the value
difference can reach about 130 MPa. The newly prepared SBS modified asphalt and the extracted
asphalt have a high consistency at low temperature loads, and the modulus deviation is lower than
15%.

pavement disease treatment needs.

It can effectively establishes the relationship between laboratory research and actual
The stability of traditional index data is weak, and the
The

applications of temperature difference value index and low temperature grade loss index is also

confidence is only 64.7%-82.3%, which is difficult to satisfy the research needs.

restricted, which still needs more in-depth research. 4 tabs, 10 figs, 32 refs.
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Table 1 Penetrations and softening points of newly prepared
asphalt before and after aging
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Table 2 Newly prepared asphalt classification

Wi 7 b i Kt | mElEd | S | Kk
#5707 P70- P70-T P70-7 P70-P
Ki& 707 D70- D70-T D70-Z D70-P
FK 907 790- 790-T 790-7Z 790-P
SBS o 1 SBS- SBS-T SBS-Z SBS-P
4B R- R-T R-Z R-P
SBS # i SR- SR-T SR-Z SR-P

Xof T A W T 43 0 2E AT A 0 Ak GRS Ak A
R 240 h LA EAL B 1 AL b #, H v 22 4p
LA E B E N 65 C L WKy 10 d, B4 2L 52 1
90 d ARy A I . K AR S B 4 I AE
—12°C.,—18 ‘C,—24 C,—30 C F# 41 PG 4
P TAE. 2%t 2 A Cannon 2 & A 7= 69 25 i
PRAAL AT, 24 KW HE M PGAREF R WA 1
iR

451 % U T
P70 D70 790

2]
1@
2]
~
v

-16

R
e
=l =
el

o 2t i §§§ =

$ =l

g =
=

= =

O \=

28+ =
= RETE e
532 AL A\ =
A N\ \E
=Y VAR %§ §§
L I EDE A5 I \=
B 1 #EMRET PGIRIESFR
Fig. 1 Low temperature grades of PG in various aging states
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Fig. 6 Changing rate rules of stiffness modulus of

newly prepared asphalt
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