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Abstract : Low-temperature cracking is one of the major challenges for asphalt pavement in the cold region. Fracture energy
could determine from various test methods, which is a commonly used parameter to evaluate the low-temperature cracking
resistance of asphalt mixture. However, the feasibility of evaluating the low-temperature cracking performance of asphalt
mixture using fracture energy is not investigated comprehensively. This paper aims to verify whether fracture energy is an
appropriate parameter to evaluate the low-temperature cracking performance. To achieve this goal, this paper compared the
test results of thermal stress restrained specimen test (TSRST) and semi-circular bending test (SCB) of asphalt mixture with
different types of aggregate, TSRST and indirect tensile test (IDT) of asphalt mixture with different additives, and single-edge
notched beam test (SENB) and TSRST of asphalt mixture with different asphalt.  Finally,  the correlation between in-suit
cracking performance and fracture energy was surveyed. The experimental results showed the evaluation result of critical
cracking temperature and fracture energy are not always consistent; the in-suit cracking performance is also not correlated
well with fracture energy. These results indicated that it is not feasible to evaluate low-temperature performance by fracture
energy. Then, the composition of fracture energy of TSRST, SCB, disk-shaped compact tension test (DCT), three-point bending
test (3PB) and IDT was analyzed. The result showed: the area of thermal stress versus temperature curve is the multiple of
fracture energy and could be used to represent fracture energy of TSRST, as the multiple is nearly equal among different
asphalt mixtures for a specific specimen; the fracture energy, determined from TSRST, SCB, DCT, 3PB, SENB and IDT, is
mainly the surface energy that forms the fracture face; fracture energy is inappropriate to evaluate the low-temperature
cracking performance of asphalt mixture, as the relaxation/viscous performance is not considered; if the fracture energy was
used, it is recommended to combine this parameter with an index characterizing the relaxation or creep performance of
asphalt mixture.
Keywords : asphalt pavement, cold region, critical cracking temperature, fracture energy, low-temperature cracking
Conference Title : ICAT 2021 : International Conference on Asphalt Technologies
Conference Location : Paris, France
Conference Dates : August 26-27, 2021

World Academy of Science, Engineering and Technology
International Journal of Civil and Architectural Engineering

Vol:15, No:08, 2021

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 C
iv

il 
an

d 
Ar

ch
ite

ct
ur

al
 E

ng
in

ee
rin

g 
Vo

l:1
5,

 N
o:

08
, 2

02
1 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
31

65
6.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 15(08) 2021 1

https://publications.waset.org/abstracts/131656.pdf

