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Tab.1 Technical properties of BE-4 emulsified asphalt

R4 H Ml HRZR Bk
0l 7L 3 2 [iE (] T0658—1993
b AR 4+ HETF ) T0653—1993
O R AL 18 mm §)/ % 0.01 #0.1  T0652—1993
B Hi BT Eos 3.5 1~6 T0622—1993
T/ % 50. 8 #£50  T0651—1993
; AR
iéﬁﬁ#% (100 .25 C.5s)/ 89 50~300 T0604—2011
0.1 mm
FERE (15 C)/em =100 H£40 T0605—2011
figlaves 1d 0.2 F#1 T0655—1993
FarEME/ % 5d 2.9 #5 T0655—1993

#* 2 E-44 B AMF AR B AMER

Tab. 2 Technical properties of E-44 waterborne epoxy resin

W/ _ . IR
5 de/ %6 U mRLE AR
(g+cm ) pH
60 C K H Al
=90 0.97~1.03 55 o
5E 4 VA it

%3 AHE A H B MR

Tab.3 Technical properties of waterborne curing agent

RO R/ B/ EREs
/% (gecm %) (mPa « s) =
50.041.0 1.05~1.12 5 000~20 000 287

x4 FAEBEBAMER

Tab. 4 Technical properties of anti-slip particles

\ S AR 0
;;*ﬁ 0.3~ E? f;% 1.18~ ggm?[g/ K
ke gy (geem ™)  R/%
RE 0.6 mm 1.18 mm 2.36 mm
KR 12.16 17.99 27. 94 2.70 0.3
KIRWTHY  5.68 11.09 14.53 2.50 0.4
AR 8.91 14. 62 20. 10 3.59 0.6

55 B 45 kLA A T RE X . o, 55 B 4
Bk A EFLAADIE  HE R 0.6 kg/m’.
1.3 Wik
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Fig. 1 Sand fog seal specimen molding
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Fig. 2 Accelerated wear tester
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Fig. 3 Test process of pendulum apparatus

254

R

M4 mEERAESKGELRD
Fig. 4 The wear trajectory of specimens in

accelerated wear process
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Fig. 5 BPN wear law of different types of anti-slip
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particles forming specimens
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ETIR(ER p YA W s o L s I W L S 1 I T W L S 1 7 B N 8
mo/g mi/g m./g my/g M/ %

LR
RARETHY 11 709.4  11693.4 11604.1 11713.9 64.01
EWIE
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Fig. 6 BPN wear law of emery molding specimens

with different particle sizes
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Tab. 6 Mass loss rate of emery molding specimens (65f85 —— L2
with different particle sizes 64 U TR
62 |
RN BEREE O REE BiE mE < 60
Bl PG R SRR PR Bk 58 I
56 N
mo/g mi/g m./g my/g M/ % 54 1 e
52t
0.3~ 50
11 683.2 11 667.0 11 580.3 11687.9 66.14 48 PR N R T R TR S S
0.6 mm 012345678910
0.6~ 11 654.2 11 639.0 11551.0 11657.9 62.46 N/10*
1.18 mm
e B 7RI I B R By BPN A A
11 753.0 11 735.8 11651.3 11 758.3 70.61 . . .
2.36 mm Fig.7 BPN wear law of emery molding specimens

R 6 A %H,0. 6~1. 18 mm $7 4% 4 NI b A,
ANKMEZ 1 X10° WA G BTt R R k. 5
0.3~0.6 mm & 1. 18~2. 36 mm ki 12 Ak A
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Tab.7 Gradation of emery

with different gradation

¥l BPN %/, i g Bt 3 o 90% k0. 6 ~
1. 18 mm 4z NI B>, AH BE R A28 4 M0 22 50 55/
BPN 5 6 1 4 A 3.

(2) TR A M

15 %5 B2 R 53 51450 3 Fi 9 1) 4 W
R S b5 B RS 0. 6~1. 18 mm
KR SWERZERIZ 1 X107 WEE )G R H
J R ILF 8.

®8 ARELAEENDRERGHTERKFE
Tab.8 Mass loss rate of emery molding specimens

with different gradation

4 WIBD LA 5 4 7 43 L/ 26

RN BHE T iy EfLfE i
kA R E MR KRR R Bk
mo/g mi/g ma/g my/g M/ %
E 1 11678.0 11663.7 11 570.7 11679.7 57.63
Bt 2 11598.6 11583.9 11490.3 11599.9 58.92
HKEL 3 11663.5 11648.0 11 555.5 11665.2 62.07
0.6~

11 654.2 11 639.0 11551.0 11 657.9 62.46

1.18 mm

R KA
0.6~1.18 mm 0.3~0.6 mm
I 1 50 50
PRI 2 70 30
KW 3 90 10
(DL

SYIAB N 3 B ) A WD B 1) 5 D 55
SRR B AR 1k B b BPN 28 b LA W 7. K
L RN E R E N 0.6 kg/m”.

H P 7 v, B NG 2 4 WD T A 55 &
2R BPN BERE M 2607 T fe L s PEdsc g
JERE 1X10° WA . L 1 5900 3 AL A 5 b
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R 5 0.6~1.18 mm HURLAR 4 WIRD L {4 41 H
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I 235 F 1 280 20 i RS R L B 485 T A AN ) W S

SER U S AN, IR 2 1R
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Tab.9 Gradation 2 emery quantity

SWIHBE/  0.3~0.6 mm  0.6~1.18 mm  £NI&>
(kg-m 2 EGRHHE/e SRPHE/e BHE/g
0.4 10. 8 25.2 36
0.5 13.5 315 45
0.6 16.2 37.8 54
0.7 18.9 44,1 63
0.8 21.6 50. 4 72

(DHT

AN [} 45 A M 10 1 5 b 55 S a1 A
Feid A& o BPN S (L ML ULIAT 8.

70 “ —— 0.4 kg/m?
68 It —— 0.5 kg/m?
66 A\ —— 0.6 kg/m?
64 -1t —— 0.7 kg/m?
g% Nl —— 0.8 kg/m?

K8 AEBESND KA BPN BEHEAZ
Fig. 8 BPN wear law of emery molding specimens

with different dosage
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Fig.9 Mass loss rate of emery molding specimens with

different dosage
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Fig. 10 BPN wear law of different specimens
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Tab. 10  Durability test results of different specimens

BERETT  BSHES MUBET BMbE R
WOm R R R R R R kR
mo/g mi/g m./g my/g  M/%
FOEH 11 598.6 11583.9 11490.3 11599.9 58.92
Bk
&L 11 683.4 11675.0 11630.8 11 684.6 68.59
R fF
SR 11 575.9 11 570.3 11 576.2 11 576.2 —

L J2 T B, 70 M R AR, B % S R U B K
THIEE 2 B R L B MR 3R DR RE 09 4R Rk, il 1
BPN JF4f 34 K FEBEFELY 6. 5X 10" K HF BPN ik
FU WA, LI % 2 55 B 5 245 L T I %) 3ol 4 o 42
JB 2% pU P BB K A 2 DI DK OF 3K BPN JF
U WE S FEVE T B, & b 55 B2 e A AHR R I
BT PR R AH LE AN B e i UKL 19 25 5 B 45 R
A S AR AT B 2 B, &0 % B R
W1k BPN 43545 T 69. 8% 1 35. 2%, Pt i 1t
AEA W o3 . H BPN B FE il 2k 05 & 7 T i b
T5 s R &0 5 B R AE A S FE S R b BPN 4R 4%
R 5 T BT PR, A ARG R T I 1 A
fir.

22 10 AT, 2 1 X 10° REBHE, S E H 2
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gk b B b 55 B HE R BB A AR T B 1w e
VB B A S K T A
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(O BFFE T M LA 75 AF Ry 25 3 S 45 FLA
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LU P L TR S ek 58. 92 %6, it AMERRAR.

(LB UE . AH L 25 B e 45 Bh ik 14 2 25 11k
15, &b % B2 i BPN 439 #2055 1769, 8%
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Effect of anti-slip particles on properties of sand fog seal

TIAN Tian', JIANG Yingjun®', ZHANG Wenhui', ZHANG Yi*, CHEN Zhejiang’

( 1.Key Laboratory for Special Area Highway Engineering of Ministry of Education, Chang'an University, Xi'an 710064, China;
2. Shaanxi Traffic Engineering Consulting Co. , Ltd. ., Xi’an 710003, China;
3. Jinhua Transportation Investment Group Co. , Ltd. , Jinhua 321015, China )

Abstract: In order to determine the optimum parameters of the anti-slip particles for the sand fog
seal, the influence of the type, particle size, gradation and dosage of anti-slip particles on the anti-slip
property and durability of the sand fog seal is investigated through accelerated wear test. The results
show that after 1 X10° wear cycles, the British Pendulum Numbers (BPN) of the three types of sand
fog seal specimens with basalt sand, natural river sand and emery are reduced by 32. 8%, 32.4% and
29. 1% respectively, and the mass loss rates are 61. 78%, 64. 01% and 62. 46% respectively.
Compared to 0. 3-0. 6 mm and 1. 18-2. 36 mm particle sizes, the fog seal specimen with 0. 6-1. 18 mm
emery has the largest BPN and the smallest mass loss rate. Compared with the single particle size of
0.6-1. 18 mm, the BPN of the fog seal specimen with 1 : 1 of 0. 6-1. 18 mm and 0. 3-0. 6 mm emery is
the largest, and the mass loss rates of the fog seal specimens with 1 : 1, 7 ¢ 3 and 9 ¢ 1 of 0. 6-
1.18 mm and 0. 3-0. 6 mm emery are reduced by 4.83%, 3.54% and 0. 39% respectively. When the
dosage of emery is 0. 6 kg/m’, the specimen abrasion BPN curve lies at the top and the mass loss rate
is the smallest. It is recommended to select emery with 7 ¢ 3 of 0. 6-1. 18 mm and 0. 3-0. 6 mm particle
size as the anti-slip particles for sand fog seal and a dosage of 0. 6 kg/m”. It is verified that compared
to the fog seal specimen without anti-slip particles and the blank specimen without fog seal treatment,
the initial BPN of the sand fog seal specimen increases by 69. 8% and 35. 2% respectively, and the

mass loss rate is 9. 67 % less than that of the fog seal specimens.

Key words: road engineering; sand fog seal; accelerated wear test; anti-slip particles; anti-slip

property; durability





