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Influence of salt-fog coupling on pavement performance of
asphalt mixture

WANG Qing' , LI Wen-kai?
(1. Zhengzhou Traffic Infrastructure Quality Inspection Station, Zhengzhou 450005 ,China;
2. Henan Jiaoyuan Engineering Technology Co. . Ltd. » Zhengzhou 450000, China)

Abstract; In order to study the coupling influence of soluble salt in snow-melting agent and
fog on the performance of asphalt pavement, three kinds of asphalt mixtures often used in
engineering, namely common AC-13C, modified AC-13C and modified SMA-13, were se-
lected to research. The salt pray test was used to analyze the change rules of the low-
temperature cracking resistance ability, water damage resistance ability and durability of
different types of asphalt mixtures in salt-fog environment. The research results show that
modified asphalt mixtures behave better than common asphalt mixtures at the pavement
performance mentioned above in salt-fog environment. The modified SMA-13 asphalt mix-
ture has the best low-temperature cracking resistance ability and water damage resistance a-
bility. When the number of freeze-thaw cycle is more than 15, the decrease magnitude of
the freeze-thaw splitting strength and the freeze-thaw splitting residual strength ratio of the
modified SMA-13 asphalt mixture is the smallest in the three asphalt mixtures, which indi-
cates that its durability is the best in the later stage.
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Table 1 Test results of main technical indexes of

SBS (I-D type) modified asphalt

RN
K51 e SN .
sl
B AEE (25 “C) /(0.1 mm) 40~60 52 &
WA/ C =60 73 5
FE (5 cm/min,5 “C)/cm =20 38 Ak
[ #/°C =230 282 Atk
WPEWE (25 CHY/ % =75 81 =
135 ‘CE JREFE/ (Pa « ) <3.0 2.2 Atk
e As A/ % +1.00 —0.23 &
RTFOT 5
B AR 25 CHY/ % =65 74 g
JAREY
FREAIERE (5 °C) /em =15 26 ey

K2 T0PERGHHHFEEZRRERAELR
Table 2 Test results of main technical indexes

of 707 pavement petroleum asphalt

i 5 HARZR LA ;ﬂﬁ

EFAE(25 °C) /(0.1 mm) 60~80 72 %

B/ C =46 53 i

FERE (15 cm/min,5 C)/cm =100 127 Ak

A/ °C =260 269 Atk

R /% <2.2 1.3 &k

60 ‘CEh SIBE/(Pa + s) =180 197 &

BBk % +0.80 —0.23 A

KTFoT AR (25 CHY/ % =61 66 i
JRER Y

BRI (5 °C)/em =15 32 Ak

1.2 KRRZEHF%
7 1k T TR R R T R A M T ks

W % TR 8% PR RE  — BTE SMA-13 i IR &
BHHB ALY RL . W UL 27 2 4R 32 20 R
R YE LR E 25 4 R IR 47 4 55, AR BF 5T 1 TR
i ER A1 4 B E R AR IR A R WL 3.

R3 ARFH BRI RHREFABELER

Table 3 Test results of main technical

indexes of lignocellulosic fiber

FgER FAKE, KA WomE/ )
i H N pH fH
S /mm % B/% i
HFARER  <6.0 <5.0 13.0~23.0 >=5.0 6.5~8.5
SENAE 4.7 2.3 18.7 7.4 7.1

e At A% GLii cxid X
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A 5T W5 T 1R AR E F A 2B AC-13C I
SMA-13,H4EHR K 3~5,5~10,10~15 mm X ik
SO R 0~3 mm £ K & HLE D, BUR

KA R B ARy Hoh SMA-13 5 IR A R
KERLGHBEN 0. 4%, AC-13C il SMA-13
A8 R B I 45 R LR 4 AN ) % i 28 R VD i TR
BB S T A H R B BRI 25 R WL 5

x4 mHAEETLEER

Table 4 Design results of mineral aggregate gradation %
WHEIRE 38 1 R B0 FL Cmm) /9 5 4R
B
e 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15  0.075
R 100.0  85.0 68.0 50. 0 38.0 28.0 20.0 15.0 8.0
AC-13C TR 90.0  68.0 38.0 24,0 15.0 10.0 7.0 5.0 4.0
ERi e a 94. 1 74.6 56. 8 36.9 28.5 19.8 13.6 10.7 6.2
I fR 100.0  75.0 34.0 26.0 24.0 20.0 16.0 15.0  12.0
SMA-13 TRR 90.0 50. 0 20.0 15.0 14.0 12.0 10. 0 9.0 8.0
ERi A 95.6  64.3 25.8 19.6 18.7 14.3 12. 4 11.9 9.2
RS FZREHLHAEDLRREXBLER
Table 5 Test results of the best oil-stone ratio and Marshall
Wi R Ak Fefbu  BERBM AR/ pREE WEMRAM DEORE W/
Bgii AL/ % R % /% E/%  EE/kN mm
il AC-13C 1.6 2.458 4.8 15. 1 68. 7 10. 48 3.1
Bt AC-13C 1.9 2. 449 1.6 14.9 69.5 12.54 3.3
Bt SMA-13 6.2 2.463 3.6 17.5 79.3 9.96 4.1

[\

B AR R

A5 AE 5 N R PRI 0 X 50 AR AR L —
S pHAE 7.0 MR BE 52019 NaCl W17
S 4 T IR U R TUE U Tl LI S Y N e
WER SN 95% . FEATWIH IR A BHK T
T2 Pk 6E 1B B, o BT AE AR — 55 R AR
TR BE K 7 A g ] % U R SR AR Y 5 L 3
EF— W O HF IR E Y 15 d. R E S
R 5.15,25,35 'C; @ #HEFPEE N5 C,57
POt E 43 5,10,15,20,25 d,

2.1 RiEmMAEME

VR T 222 U I T T I IR I R B 1 )
PERE . 0 K T 45 0 2 TR IR I 2 K AR W4, 2
G KR J2 N 0 A BR BT 7 B8 0 A T IR 4 1 g B
T O T A s TF A, 3 B B A e AN K e Ak B R
SR He 22 fa 2 DL R bR A T R N

AW R AR /N G2 25 i i g ok 3 2 = Fh I TR
SRR 2, = R 1518 £ 4 o 25 50 % A
PERAOR 2 e g R LR 6,
K6 AZLFAEGKBTHRBER
Table 6 Results of low temperature bending test

without salts pray treatment

W5 IR G R R U PO S/ MPa 25 M 55828 / e
il AC-13C 14.4 3574
Bt AC-13C 16.3 3724
gt SMA-13 17.5 3893

R IRy E A 15 d FRPIRE BN 5,15,
25,35 “C Al R i 2 i 00 25 R UL IR 1 A 25
IR 5 °C L FRAP AT 430 5,10, 15,
20,25 d MR AR IR 2 i 56 25 58 L 20 Ol DL 1R 3
Kl 4,

HE 1~4 ] LA Y 3h 55 320 i H 2 15 d
B, B 5 55 R4 R Y T i R I TR A R
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Fig. 1 Bending tensile strength changing

with temperature
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Fig. 2 Bending failure strain changing with temperature
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Fig. 3 Bending tensile strength changing with time
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Fig. 4 DBending failure strain changing with time
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Table 7 Test results of water stability without

salt spray treatment %
- § KBRS RS
W RS R . "
T L
Wil AC-13C 87 85
Mtk AC-13C 93 89
et SMA-13 94 91

R YR 15 d FRPIRIE S BIN 5,15,
25,35 CHIX MR K B BROR 5% B AR e B R ml g 4
B BR iR R LA 2 R DL IR 5 RIE] 65 3h 55 R b
Jp5 °CLFRAEE AR 9 5,10,15,20,25 d 19IRAF
BEK B EROR 5% B R B L R BT 2488 B 0 LE 1Y
R L R ILE 7 FIE S,

M 5~8 AT LAE H: M55 =4 i | ok 15 d
B Bl 5 SR IR T, R IR A R K D
R B BA R E I L VR il B AR B O B LL X 38 U
N, ol AC-13C W5 7 TR A Rk /) i 3 0 K
SMA-13 i 1R A BB /INMIE BE B/ 5 3 55 32 9 il
JER 5 CHE, B FR RIS K, =R IR G
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Fig. 5 Immersion Marshall residual stability

changing with temperature
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Fig. 6 Freeze-thaw splitting residual strength ratio

changing with temperature
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Fig. 7 Immersion Marshall residual stability
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Fig. 8 Freeze-thaw splitting residual strength

ratio changing with time
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Fig. 9 Freeze-thaw splitting strength changing with

freeze-thaw frequency
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