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Effect of Water on High Temperature Stability of Asphalt Mixture Based on
Vacuum Water Saturation
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Abstract: As water affects the stability of asphalt mixture at high temperature, the changes of internal cohesion,
internal friction angle and dynamic stability with water saturation rate were studied by vacuum water saturation test.
The multi-function modified asphalt mixture, SBS modified asphalt mixture and matrix asphalt mixture were selected
for comparative study. The results show that water has a great influence on the dynamic stability, internal cohesion
and internal friction angle of SBS modified asphalt mixture and matrix asphalt mixture, and each parameter decreases
with the increase of water saturation rate. The dynamic stability, internal cohesion and internal friction angle of the
multifunctional modified asphalt mixture are almost not affected by the change of water saturation rate,, showing a
strong resistance to the water temperature coupling.
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Table 1 Technical specifications of basic asphalt

Specification Test value  Evaluation  Test method
Penetration(25 °C,5 s, .

66 Qualified T0604-2011

100 ¢)/(0.1 mm)
Softening point/C 47 Qualified T0606-2000
Dynamic viscosity 221 Qualified  T0620-2000

ualifiec -
(60°C)/(Pa-s)

Ductility(15 °C)/cm =150 Qualified T0605-2011

WORER IR T WL He AR TR e &
RA R A A He ok 4.3 %0 (i3 %0, SCrp s R i
Boht | LU S R R IR U0 I A0 X O T A BT
Fe ), 9eie A AC-13 5 9L it . SBS o 1 7 ok £k I 45
0 Lk i g 0 7 TR A Rk R AR M T R e 2
UrtE, SBS MtE IR G Rk SBS B 4.500. 4%
A AT e 25 B Rk B AR T P e L 2 ek
PEFN B 8 0 TR AR = 19 0.3 %0, HOBUA 45 98 e o
Hh2:1.

1.2 KEH*

R 41 BT KOG TR A R TR AR E R Y 52
We) , % 0 7 U A R AT B A KR 6 T A REAE
ANTE B IE] 2 F A9 K K w Y S IR ITG E20— 201142
B TR E L H IR AR R ) B A R ik R
AFA 60 CoK A H 3247 48 h, LI &7 i £ W b
DX A 7K R I B # VR (PR R K TR A & 1 D L B S
PEAT B 248 A BT GRS RO K
RERB NIRRT c NEEBE A ¢ KON FIK T 1Y
AR E FE DS, SR ) 008 0 1k B8 3 T TR A ek 2 1 ik
K 50045, RAE TIRA B L AR

2 FER5WiE

2.1 HBEREHEREKREERST

XF 5 7 TR AR E AT S K 8 A5 #
MA .SBSMA \MFMA (1% £L Bt #& (AR50 550 43 51
4.4% 4.5%  1.9% s HOR[E i [B] 27 09 4R K R 00 K]
1HE 1A, % MEMA « 78 W /K (9 55 30 s, 38 14 16
IKFRIRE 2096 , A 2 1 25 Bl g K o o L 1
7K #& T GH K 5 30~120 s A, 4L 7K K14 K 5] 50%
%2k B v K 43 8 B R O LR R
KRB — i R AR MRS K5 120 s IR L R E R AL

B L AR 4 R A K i, 3 PR TR A S 43 T 1T LR
HE K K 22 58 TF 48 T 28 5 180 s B L K 43 7E 2t 1
A K 2R GK 61 % A2 A .

100 -

= MA
o SBSMA
80 a MFMA .
a”*’
L ;", . A
s F :
= A
= "
- 40+ B A
e
w0} A
s
I/.
’ L L L L L L J
0 30 60 90 120 150 180 210

tls
B 1 Wi RA BT EE N KR

Fig. 1 wy of asphalt mixtures at different 7
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Fig. 3 Microscope photos of asphalt mixture surface (500X )
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Table 2 R and p of different parameters
R P
Mixture Parameter
¢ @ Fyq DS ¢ (4 Fyq DS
¢ 0.857 1 0.978 7 0.964 8 0.002 7 0.000 7 0.0018
MA [2 0.8571 0.9053 0.903 5 0.002 7 0.0130 0.0135
Fyq 0.978 7 0.905 3 0.984 8 0.000 7 0.0130 0.000 3
DS 0.964 8 0.903 5 0.984 8 0.001 8 0.0135 0.000 3
¢ 0.897 8 0.990 4 0.9883 0.001 2 0.000 1 0.000 2
12 0.897 8 0.9814 0.943 2 0.001 2 0.000 1 0.000 5
SBSMA
Fq 0.990 4 0.9814 0.999 7 0.000 1 0.000 1 0.000 1
DS 0.988 3 0.943 2 0.999 7 0.000 2 0.000 5 0.000 1
¢ 0.940 8 0.9326 0.808 4 0.005 2 0.006 7 0.0415
[ 0.940 8 0.964 9 0.950 5 0.005 2 0.0018 0.0136
MFMA
Fgq 0.9326 0.964 9 0.899 5 0.006 7 0.001 8 0.014 6
DS 0.808 4 0.950 5 0.899 5 0.0415 0.0136 0.014 6
R3I FEHWE .
Table 3 Analysis of variance 3 z:ln: ﬁf_\,
Sum of Mean . e
Source square square F , (1)ﬁﬂﬁ:fﬁ @7J(lﬁ5u‘\ @J T g:gj H E&lri‘jj%a
X, 18016.94 14.00 1286.92  540.72  0.004 1 R AR SBS WMUPE I IR A BRI B IR A RE
X, 4.75  2.00 2.38 0.000 2 ATV B E] R A 7K 3R 180 s B, Z I RER M H IR &
Error 5.67 28.00 0.20 *ﬂr’f@ﬂiﬁﬁﬁif 61% Ay, SBS B I 7 Fl AL 5T
Sum__18027.35_44.00 IR A kMK 3R 7 78 24 |
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