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Abstract: To analyze the tensile and compressive properties of asphalt mixtures at high, low, and ambient
temperatures, as well as their viscoelastic mechanical properties under dynamic and static loading, four commonly
used asphalt mixtures (AC-13C, SMA-13, SUP-13, and PA-13) were selected for this study. High—temperature

mechanical properties were evaluated by uniaxial compression creep tests at 50 °C. Low—temperature cracking
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resistance was evaluated by indirect tensile tests at —10 ‘C. Uniaxial unconfined compression and splitting tests
were conducted at 20 ‘C to assess tensile and compressive capacity at room temperature. Static uniaxial
compression creep tests were performed at 10, 20, 30, 40, and 50 °C to evaluate the static creep behavior of the
asphalt mixtures. Dynamic modulus tests were conducted at 10, 20, and 30 °C and at loading frequencies of 0.1, 0.5,
1,5, 10, and 25 Hz to evaluate mechanical properties under dynamic loading. Results indicate that asphalt mixtures
exhibit typical viscoelastic behavior, with mechanical properties strongly influenced by temperature, loading mode,
loading duration, and frequency. The order of high—temperature stability is PAXAC<KSMA<SUP. SMA exhibits the
best low—temperature cracking resistance, whereas PA shows the poorest. AC and SUP, with suspension—dense

structures, demonstrate strong overall compressive and tensile strength. Under both dynamic and static loads, SMA

and SUP mixtures display superior resistance to load—induced deformation compared with AC and PA.

Key words:

performance

0 35I|

il

HE204F K, REAKBEBELERELZ X
600 /5 km , i =l A B 19 75 km, 3558 JE 2R
—, E R B L T2 5 TR AT E
2 A M e R I L S A RO R i SR A BRI M
R Fo 8 (0 G IR0 T 4 B A FH 47 PR A B B 52 )
AR, AF 5% 2 3 X A 7 B THT 10 77 2R ME AR AT TR
BT, W IRA R —Fh R R, H R
SR n# s ER J S R . SR, %
T BT ) 2 RE T L, A A AR AFE )
FRI R, RS ) S B AR L I U A
[, AR 2 77 A AN [ (1) 3 257 T

H A5G T 5 TR AR RE S 7 2 e B (R B 72 2
BEAMINGR PR DR 26 S T T R T, a5 RS
BIRERRFPE R C RP D o ARG B0 7 %
[P S E RN S AP R T 7 2 O N
i@ e I S B () BRI D i HE K I 7 TR B BRI Sig-
moidal #8445 2 20 “C R I sh S8 2R, 704
A3t B T D 7 ) A A5 i o s S 20 P 1 A v 4 K
W = 5 OV M 5O I 5 VR B Rk 3 i 4 7 2 e
HAT T e R, Bhid s E R, I S B 451 2 2
PR A 57 JPIRES  BARAER R AL TE . 38 5L RN #
Bl AF R AS [ 2% 100 45 44 0 B 25 e RE R AT T 4y
BT, TE R AT E RN, B A 1 K PR g e )1 A TR,
FWD o I3 2 rpoxf b 3 i Ay 2825 T 2 K AR A K
KA BAE T G54 J2 5 A 8010 ) 22 A8 T KT 3 i
B, FLBEfr 8030 K, ZEME . K EFECRHKHE
JE TR A RNEEAT = 5l BT U] S s SR IR AL

aggregate gradation; asphalt—aggregate ratio; asphalt mixtures; dynamic and static loads; road

R, B ARSI IR 45 R 2= B IO, N BE
122 TR, BT UG B R AR B R
AN RN Y2 b PR FE R e )
HH ) B T\ S O R RE A AR G VR A0 R A
B IE AR TR, LA 45 R 5 L MEME Y& .
A 5P U R 56 U BT 5 0 TR AR B 0 A R T
W78 R B, e v T B B YR AR S 7R AR K A T M
AT AR VR AR R SR R ) R .
5 A2 S TE Burgers B8 K 36 9 M 2 I8 FE Al B4R
TE-Burgers 15 8 , 7Eff 75 VR A b I 242 2 & 1 5] N iR
FE M AR &, A3 AT AS R B TR B T VR A R % AR g
71, WA RS SN G o Assogba S5 il It =
YA R OB A 7E AN R JEUR R B fir A7 2 T R A
IREE N X 7 10 2 o v B R R S, R LA 2
P IR 48 B 70 5 A SRR BT IR FE O R HIR
TR 23 Ja A R BEIR B . L RR O
M) 900 5 4% T 7K P 9B M AR T I IR AT TR R
LB S RO AT B 2 AT I T K T B B R A K
AT o 1R TRV Assogba 25T 5t 2 B 2K W
B E AR, SR A RO M ER N E
P THT PN 35077 26 1) R B 870N o AE R A AT B, £
W i 8 1/F T 6 3 o o S 2 AR K, ™ R I 9
P THT PR 4S8 P AP R

LA SCHR A FH RS A DG 3 18 K B — fuf B A
TR TR R AT 2 (EN Bl L A AR
TAFREC AL IR AR R A . AW
Feik TR 1% A B9 AC-13C.SMA-13.PA-13 K&
SUP-13 DY Fh R IC 2 2L 30 75 VR & KR I 7L, XF bb
S BT B BT B AE R AN R B SR AL VR AR

- 00 -



202642 A

o om A

F44E F1H

FASRNERE , BE 048 -0 75 B T 5 7 AR ML EE, D9 Bt
X A s SR BT 75 A1 495 e S 4% % T 5 1 I A A
T I T A A SR (LB IR SRR

1 #%EimALLRMETIE

AHI T FH B5 JRC < 1 W E S T R e = A AR
B M R A BT R L. RA RS T
7715 7E BH Marshall 74  Superpave 1545 , 1R & BHA
B Ty vk A o 923 (MarshalD) i€ 8 S vk
(SGCOEE . MM TR, o VLB A 75 2% 1125
L5 B R MR R T e e i sieik , HL e T SV i)
VT B o R AR IOUE T 33700 7 % TR (10 e e

AT 5T 3% ) AC.SMA L PA K SUP U Ff A 7] 2% i
KA G RHEIFHE T, e AC.SUP e SMA =Fii
AREBEE LB R — RN, 208 4% Lt A XL
W ARAR V,, R BRI I 75 AR AR v, X FR B i E Tl
fli A LG PA VR SR FLBR R BUKR , 208 20% /e
5 36 P FUAk O0 7 V5 P BA) 7V o A B
1.1 &%

W R T A AR IR SRR 3R R AL R 4H Ak
2 A A AR, LA Ve W 1. RGBS —
oy A BRI R RE R B E51EH , 5 8 B
T 3L F YRR RV M T 53— 30 W oA R0
o TS ERIR T LA R AT B
W E W aa Tfh A L.

R f v,
GRS
GRHEIRT 7] v,
TRAALBR v b

e v,

VESV RE ARV, IR ARMARL V. i R R R L
Vi A RO T R V. R B O RV, 905 R
VR V. R BV R ARV
SRR
1 HBEREHRSHEER
Fig.1  Multiphase system of asphalt mixture
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Fig.2  Structural diagram of asphalt mixture
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Tab.l  Empirical surface area factors corresponding to aggregates with different particle sizes
L] /mm 0.075 0.150 0.300 0.600 1.180 2360 >4.750
FHAHEF/(m* kg™") 0.3277 0.1229 0.061 4 0.028 7 0.016 4 0.008 2 0.004 12
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Tab.2  Test results of main technical properties of asphalt
e § HARBEK e IR Ty Ik
£ ABE(25 °C)/(0.1 mm) 40~60 51 JTG E20—2011(T 0604—2011)
FEJE (5 cm/min, 15 °C)/em 220 27 JTG E20—2011(T 0605—2011)
BAksirc >60 64.5 JTG E20—2011(T 0606—2011)
BBNEHRE (135 °C)/(Pa-s) <3 2.43 JTG E20—2011(T 0619—2011)
25 CHMEW L 1% =75 84 JTG E20—2011(T 0662—2011)
it A5 1/ % +1.0 -0.22
RTFOT 53R Y FFABE (25 °C) /1% >65 69 JTG E20—2011(T 0610—2011)
FREASERE (5 °C)/em =15 23
*3 FREBEIEITER
Tab.3  Design results for mineral aggregate gradation
ST AN AL (mm) (0B 7T 43 2/%

LR 16 13.2 9.5 4,]ik?ﬂjiﬁ6( )Eﬁ}?iﬁﬂ\? 0.6 0.3 0.15 0.075
AC-13C 100.0 94.2 748 56.0 35.8 28.1 17.2 14.1 11.7 74
SMA-13 100.0 96.7 63.8 28.9 17.6 17.3 153 127 13.1 9.6

PA-13 100.0 95.3 71.3 20.1 15.8 11.3 8.7 6.2 4.8 3.6

SUP-13 100.0 96.3 73.9 452 311 19.0 119 8.0 6.6 5.5
*4 REHALIGHER
Tab.4 Design results for optimum asphalt—aggregate ratio
RGO AC-13C  SMA-13  PA-13  SUP-13
S BT /% 49 6.1 5.4 4.7
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Tab.6  Test results of tensile and compressive failure of asphalt

mixture at room temperature

i 5 AC-13C  SMA-13 PA-13 SUP-13
B S48 J# /M Pa 0.86 0.67 0.37 0.74
LR % /MPa 453 274 1.52 3.47
BYSAEIR Y AR /e 6573 8862 14175 7618
JEAE WA A e 21 463 23572 42875 28726
BEZIR (RS M /MPa 263.47 163.18 5872  175.63
JE 45 3 B /M Pa 218.93 123.17 4026 11743
N RFREE R
, . B 3476 3742 2987 3318
P AR fE/(J-m™)
Y
LB 57428 38472 33671 59645
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Fig.7  Test process for creep deformation of four asphalt mixtures
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Fig.9 Dynamic viscoelastic performance test process
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