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Viscoelastic Properties and Temperature Effects of Super Large Particle Size
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Abstract: To accurately characterize the dynamic viscoelastic mechanical response of super large particle size asphalt
mixture(LSAM-50) flexible subgrade pavement, LSAM-50 dynamic modulus test was conducted to analyze the
effect of temperature on LSAM-50 viscoelastic parameters. The master curve of viscoelastic parameters was
constructed based on the generalized logarithmic Sigmoidal model. The LSAM-50 viscoelastic principal structure
based on the generalized Maxwell model was constructed. The results show that temperature has a significant effect
on the viscoelastic parameters of LSAM-50, and the aggregate embedding force dominates the change of
LSAM-50’s modulus when the temperature increases. The dynamic modulus and storage modulus decrease gradually
with the increase of temperature and then stabilize. As LSAM-50 has larger particle size and aggregate embedding
force, LSAM-50 has stronger resistance to deformation at high temperature compared with AC-20 and AC-13. The
generalized Maxwell model can be used to construct LSAM-50 viscoelastic relationship with correlation not lower
than 0.99.
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Table 1 Mineral grading of asphalt mixtures

Sieve size/mm 53 37.5 19 9.5 4.75  2.36  1.18 0.6 0.3 0.15 0.075
LSAM-50 100.0 70.0 60.0 42.0 34.0 26.0 18.0 14.0 10.0 7.5 4.5
Passing ratio(by mass)/ % AC-20 100.0 100.0 95.0 50.0 33.0 23.0 16.0 12.0 9.0 7.0 5.0
AC-13 100.0 100.0 100.0  73.5 45.0 35.0 23.0 15.5 11.0 8.0 6.0
®2 HEMNBAER E'=Ecos § (3)
Table 2 Technical indexes of asphalt E”:Esin Py (4)

Index Measured value

Density/(g-cm*) 1.015
Penetration/(0. 1 mm) 67

Ductility/cm >100

Softening point/°C 48.1

Mass loss/ % 0.03
After TFOT Ductility/cm 7
Penetration ratio/ % 63

1.2 HEEERWHE
A RIS W ITG E20—2011 $147, i 56
IR E(T) i —15 °Cla) 60 Ci% gt ik 3 ( — 15, — 10,
—5.0.5,15,20,30.45,60 C) , hn 4 % (/)
25.0 Hz B g%k 2 0.1 Hz(25.0,20.0,10.0.,5.0.1.0,
0.5.0.1 Hz) , &5 R4 WFAT i 50 19 °F M . ) S8
i (E*) FARD 1 (0) 43 4 20 (1) L (2) 3157
E*=06,,/ €y (1)
0 =360¢./t, (2)
2 0oy 5 €y 23590 S IOE 3 T A WA 5 2, SRy 7 A% Y
S B A) 52, 2 07 3 2 A FH B[]
bR E*H1 041, A7 i B i (E) A 2k 48 i (E7) Al
Bz e

2 LSAM-50 31 & 108 B ki

LSAM-50 8l &5 18 1) I B AR v L IRT 1. fh 18] 1
CIR

(1) LSAM-50 (1) E*{5 Fifi it 22 19 25 1k 2 30 i 1 3%
(0 Al £ PE A8 AR AR AIE . 60 °CR B Ex{H A R 20 ‘C R Ry
86 , Wil A Tk B 1 T i (BUM R A R AR ) , W 7 1R & k)
AR BER R S ECEHE AL, O E B K m iR
(EARAICR ) T, W 75 WHE A R0 52 0 A2 55, AT 32
0 IR A R A b 1 2 AR R R Y S, Ak Sl
IR (ol 4 A R ) 25 0 BN, B A
X Hk TR .

(2)EME MR WAk 5 ExH 2 MBS
AR, AE 4 0 5 M BN A AR (B ) R S
T, LSAM-50 7 i 1 BE i 4 2, B iF R & kL9 B
PEPERE 2t 76 M il (SO ) IRE T IR A B i
MREEE D Mt ARE . E'MEHS oEN L
LRSS, Bl o I B A9 T e (O R A BRI i
R AR EE 2581 KR W8 1 AS fE ke B
TR Y BE N, LSAM-50 45 & 1) BE & (B e ) th 3%



%4

I A A H OB AR W TR R B0 B SRRV BGR EE R ) 329

B 2 B0 s U B e B R AT e 2
Shy i AR Ak (SN R AR Ak ) BRI T IR AR
EHAASHN . AR (K EBE)RET,
LSAM-50 i [n] T 3% 35 28 [ 4R 1R 2, b ad iR &
(P BB AZ U T R S K, A R EMH L E”

30 000
4
25000
20 000
<
o
2 15000
*
=
10 000
5000
3
0 I I I
-15 0 15 30 45 60
Temperature/°C
(a) E*
30000
LS fIHz:
25000 F Ny 525.0
3 20.0
L 2 10.0
B 20 000 \ 250
A 1.0
> 15000 F N 05
S \ > 0.1
10 000 - B
5000 f \
> 7
0 L L L
-15 0 15 30 45 60
Temperature/C
(0 E

{E B /0 5 A o il (IR R IR SR, LSAM-50 &
W TR A R BT 1 MR R AR R s
R B SE ), ETR E AR T — A /N E i
LSAM-50 it #& i BE & 8 £ , B 1k 1 A8 X BH JE 1
RS TE

0 i 1 1 1 1
-15 0 15 30 45 60
Temperature/C
(b)o
50 000
40 000 -
£ 30000 r
s
20000 [

10 000 £

-15 0 15 30 45 60
Temperature/C

(d) E”

Bl LSAM-50 sh A A il B ARt 1k
Fig.1 Temperature dependence of dynamic modulus of LSAM-50
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Fig.2 Master curves of viscoelastic parameters of LSAM-50
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