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High Temperature Performance Evaluation Indices of Asphalt Mixtures

ZHANG Huaizhi, WANGDi, YANG Yanhai
(School of Transportation Engineering, Shenyang Jianzhu University, Shenyang 110168, China)

Abstract: Aiming to the rutting test and uniaxial penetration test in the specifications for design of highway as-
phalt pavement in China, the distinguishing ability of high temperature performance of the corresponding test in-
dexes was studied. The permanent deformation, dynamic stability, penetration strength and penetration dis-
placement of 9 kinds of asphalt mixtures were measured in laboratory. The distinguishing ability of each index
on the high temperature performance of different asphalt mixtures was qualitatively compared by the box dia-
gram method. Then, two kinds of discrimination calculation methods, namely the entropy weighting method
and the high-low grouping method, were introduced to calculate the discrimination of the four indices. The re-
sults show that: the four indices have significantly different distinguishing ability on the high temperature perfor-
mance of asphalt mixtures; the four indices obtained by the two methods are in the same order, and the se-
quence from high to low is permanent deformation, penetration strength, penetration displacement and dynamic
stability. It is suggested that the testing index differentiation should be considered for pavement anti-rutting de-
sign, and permanent deformation should be introduced instead of dynamic stability in the rutting test.

Key words: road engineering; asphalt mixture; high temperature performance test; differentiation; entropy val-

ue weighting method; high-low grouping method
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Table 1 Asphalt mixture design results

Item AC13 SBSACI13 SMA13 AC16 SBSAC16 AC20 SBSAC20 GMLAC20 AC25
VV(by volume)/ % 4.1 4.2 3.9 4.1 4.2 4.2 4.1 4.0 4.2
VMA(by volume)/ % 15.1 15.3 19.8 14.7 15.2 14.1 14.3 14.7 13.5
VFA(by volume)/ % 67.5 70. 6 81.1 68.3 71.2 70.1 72.6 73.4 67.3
MS/kN 8.6 9.1 6.3 8.9 9.6 10.1 10.3 10.8 8.5
FL/(0.1 mm) 2.5 2.7 2.4 2.6 2.4 3.1 2.3 2.2
OAC(by mass)/ % 4.8 5.0 6.8 4.6 4.7 4.2 4.6 4.4 4.0

Xb b 3 IR AR IR A 6 T 1 3 i AT
B s B Al BT L 19 B A RO s AR e
DS UK A i PD Bl BT S (19 B GR BE R AN
FAALES D L 4T bR b 1A B 158 12k 2 iy
AN Tk O A R A%

2 AEERIFEBRXT
BRI MU (L4 RO S 103 41 SR FEA IR
S 188 41 . I 5 7 5 0 1 REA A
D104 WIS, 3k AU bR AT 4 0 A
IEAS AT AR LR L, P56 4 R B 73 T f

PEM e S UEAT M HL AR . LT IR AR A 4 224
B — F5 A BURH 0SB A A6 AL P A UL R R AN TR
T AR VA S5 1 25 5, A R PRI AR 9 45 48 B 1 S 344
F W7 10 75 R A R R TR R RE B A 25, IR 4% TR BE A
 BCHE R, W TR R R AR &R P G Y
AR M| I AR 1 <10 O il N1 5 o VAR IR (O] 8
(interquartile range) £ i 4 & v 0 5345 %5 A9 R)
F P 1Rl S ) 0 TR A R AR I bR S A A
22 5, R [R48 B5 A5 2 9 TR G ki T M Re HE
JP R IR A — B, [F]— W 1R A RHFE R R PEA 48 b
THEmiEEREHEANR, £E2HR . W



1250 #OWm oM OB W 5244
3 3.0
[ ]25%~-75% T 15IQR [ 125%~75% T 1.51QR
2F —— Median line o Average value 2.5 — Median line o Average value
. . .
1L Outliers S0l * Outliers
£ )
: (TEPER .
2 1t E0t =E0F
e : - %5
< s =
S -2t . =05 @
* * *
-3+ . 0r * . *
_4 1 1 1 1 1 1 _05 1 L L L L
o [ v () (=] O o on on (=] [ o Vel on Nel on on O
— N N N N — — — — N N [\ N — — — — —
Q Q o 0O Q O < Q Q O o 0O o] < Q Q O 0O
< € < 4 < < 5 4 < < € < < 5 < <€ < <
%} | %) “ %) 4 %) a %) %)
23 @ Z : 2 g &
O O
Type of asphalt mixture Type of asphalt mixture
(a) R, (b) D
12 4
L[] 25%-75% T L5IQR
LR Median line o Average value 3L ] 25%'_75% T 15IQR
1ol * Outliers —Med}an line o Average value
= Outliers
L . N
£ 9l —
N= : . =
;=L f -
£ 8 E]E] é} 2 1 e é}ga &
5 ST :
2 =
k=1 0r
— 6
5 -1

GMLAC20
AC20 |
SMAI13 +
ACI16
SBSAC20 -
SBSACI16
ACI3 |
AC25 +
SBSACI13

Type of asphalt mixture
(c) DS

GMLAC20
SMAI3
SBSAC20 +
AC16
AC20 |
SBSACI16 +
AC25 +
SBSACI13 -
ACI13 +

Type of asphalt mixture
(d) PD

BT 400 45 A 2 ]

Fig.1 Boxplots of four indexes
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Table 2 Differentiation results of entropy method weighting

Item of calculation R, D DS PD
Entropy(H) 0.9240 0.9800  0.9980  0.8840

Entropy weight(w)  0.3570  0.0933  0.0080  0.5420

Differentiation(DI) ~ 0.0630  0.0110  0.0001  0.1670
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Table 3 Differentiation results of first group by high-low grouping method

Index Type AC13 SBSAC13 SMA13 Average value Intra-class average value

AC13 0. 064 0.121 0.092

R, SBSACI13 0.064 0. 057 0.061 0.081
SMA13 0.121 0.057 0. 089
AC13 0.082 0.406 0.244

D SBSACI13 0.082 0.324 0.203 0.270
SMA13 0.406 0.324 0. 365
AC13 —0.112 0.318 0.103

DS SBSACI13 —0.112 0.430 0.159 0.212
SMA13 0.318 0.430 0.374
AC13 0.074 0.585 0.329

PD SBSACI13 0.074 0.511 0.292 0.390
SMA13 0.585 0.511 0. 548
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Table 4 Differentiation results of second group by high-low
grouping method

Index Type AC16 SBSAC16
AC16 0.399
RZ
SBSACI16 0.399
AC16 —0.271
D
SBSAC16 —0.271
AC16 —0.206
DS
SBSAC16 —0.206
AC16 —0.043
PD
SBSAC16 —0.043
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Table 5 Differentiation results of third group by high-low grouping method

Index Type AC20 SBSAC20 GMLAC20 Average value Intra-class average value

AC20 0. 100 0.053 0.076

R, SBSAC20 0.100 —0.047 0.026 0.035
GMLAC20 0.053 —0.047 0.003
AC20 0.052 0.198 0.125

D SBSAC20 0.052 0. 146 0.099 0.132
GMLAC20 0.198 0.146 0.172
AC20 —0.422 0.165 —0.128

DS SBSAC20 —0.422 0. 588 0.083 0.110
GMLAC20 0.165 0.588 0.376
AC20 0.300 0.708 0.504

PD SBSAC20 0.300 0.408 0.354 0.472
GMLAC20 0.708 0.408 0.558
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