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Tab.1 Physical properties of emulsifier

25 C % & 10 “C Z#h )
W/ Iz P ol
(g+cm ®) (Pa -+ s)
1. 08 1.4~1.6 50~55 7.0~7.5
()BT

FIRWIHE N GS90# Wi, HAEATEAER br 1L
* 2.

k2 ERMFEARKER

Tab. 2 Basic performance of matrix asphalt

AR/ 10 °C3EJEE/ 60 C% .y
' B s ST
0.1 mm cm (Pa - s)
84 =50 58 =160
(3) e 5

WU R S BR S ek ) FLAE AN T AE T
5 PR GG & A5 5 [BUR Z) W e B 4 B
Pk RE L BHLA T Lt # Ab PR e L B 25 PR RE AL = 0
R BB E M T LA AR H e P R
U VR L e M 38 R P R v E ol R 5 )
PE LU HAR & T 5 AR 8] 0 35 M

(DR E

e ) R Wk 2F 4 R 4 (CMC-Na) , B J&
F BB 1 B £F 4k £ ik

G KPR A EFL ALY

AT FE T K R SR e e LA W W T
5 K R SER i A I Ak 70 i BERE R 156 E AT G
il T .

(6)SBR B FLAL W

ASBIEFE i FH SBR 21 L Ak 5 7 = 8 PH S
FFLALF BB T SBR B FLAE LI = F 6 AL
1.2 B AL

R LA A BEM-L B AL ik 5%
JE L HL T OROF IE TG PR K VA AR VB T AR
A R B0 AN 7 AE R A R T L R A
MOD-NCX-205HE BUEFEAL  LGZ-1 BIZ5 49 )2 M
BE5 BE R IR AL HS-SS T R B 57 {3 45,

1.3 RENE KTk

1.3.1 Z&EnmFas g ok CMC-Na %
5 3557 b A EL AT 0 e A BT D L R
PR A LR R (AR RS R A 5 41 25 IO ) 7
B 145 °C By HERE b 25 1 5 8 ZLAR R L el rE 57 A2
FEFRNHIIK (65 °C A A7) e — 7 A7 P i i 12 ik (5L
R0 & 200, oM R A & 2300, FR e R &=
0.4 %)% M. [F IS AT FF 2L AL 95 75 12050 5 F A T min
ZE AT VR T B 1 02 VR % 1 ) 3 i A A 3 5 g rh
FEIEATHFE ARG —E RN YIE (WE S B
BT ol 6 5 4) 9218 ) 1 48] A G 5 B b (GA
FE PR 8 A G FEEE 2 min 4.

1.3.2 ZE3LemFraem X XHAENEE
FLAC W7 HEAT O 1 ) A i 28 R AR B W = R AR b
I 5 d At AR AR E Ml 50 R0 2 B U0 L O Rk M
PR M HEFLAL W T SBS Bt FL AL I T 3T X L.
1.3.3 RAHmAKZT LHZERA R
% # B #E )2 Cultra-thin friction layer,
UTFL, %02 8 (418 & RHE 7T T 1 % 1 35 1
DIRe IR & . AT I PRt i i 2. 2 5 1
VEZ R ZRZE MR AL W S 45 A AD I IR &
LR B W26 3. e A O B U T I b T
AR JTG F40—2004) B3R k47 B A ik it
FEFEAT B AR A LR 5, e OB T A el
5.0%.

%3 UTFL-13 ¥ H AR
Tab.3 UTFL-13 mineral gradation

LR /mm R/ % LRt/ mm @i/ %
16 100 1.18 15
13.2 92 0.6 12
9.5 62 0.3 9
4.75 29 0.15 8
2.36 21 0.075 6

1.3.4 ERFEKKE FHELTHS5 om ENE
B o a0 )2 () 6 45 A R a4
1R 0.6.0.8.1.0.1. 2 kg/m®) H-HEAT 4 0 BURE
Bt BT A 2R WA 1,13 B AN 10 em I E A
WA R T ARG % 45 T BT S B B 1T 9 S [
P35 TR BE R T2 BOTR A R 3 i o AC-13 GE 1Y)
Wi IR A B AC-10 GLRL Y 5 7 1R AR 5 38 7K
TR BE 1 LG 3 ) WL 3% 4~6.
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Fig. 1 Drilling core instrument

4 AC-13 7 B AR
Tab.4 AC-13 mineral gradation
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Tab. 7 Pull-out test technical parameters

HEEEAR, PR, BERER/

o o P AR IR S5 1
cm (mm e+ min~ ') (mm-* & )
10 5 0.1 R4 2 5 W AL
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Tab. 8 Shear test technical parameters

WEEER/  WUEE/ U/ Rmfrd/ BdERAER/
cm (mm « min~ 1) kN MPa (mm -« KD
10 20 30 0.2 0.1

GFLRA /mm @A/ % GFLRA /mm R/ %
16 100. 0 1.18 26.5
13.2 95.0 0.6 19.0
9.5 76.5 0.3 13.5
4.75 53.0 0.15 10.0
2.36 37.0 0.075 6.0

%5 AC10 7 HAR
Tab.5 AC-10 mineral gradation

B LA /mm @/ % BEALR S /mm @A/ %
13.2 100 0.6 23
9.5 95 0.3 16
4.75 60 0.15 11
2.36 44 0.075 6
1.18 32

&6 ARREE AR
Tab. 6 Cement concrete gradation
JEAE R B A L/ % SRR B A L/ %
ke 16.17 a7 47.29
W 28.91 7K 7.63

AT 2 2 A A3 BIAE 25 CCH60 C R4
A6 LR IR — B[], A5 30 AH IR BT B T TR
ZR T HEAT RO, PR AN R SR K 2 K2
H E0F R0 LGZ-1 R4 2 04 k) o BE R4k A, hir
PR AR SO 7, 78 A A 143 56 2% 1 T
15 J2 6] o 3R o
1.3.5 ERFwmiX%E K566 A FE ) E
Pl fF AL R KL R H EUF AR HS-SS T
B B B DA B B R S LR 8, 4 i T

25 “CHI 60 C 264 T BEAT B2 39 U1l 4, 1 4
Ja B AE UL 2.

B2 B E R

Fig. 2 Test piece after inter-layer shear test
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Tab.9 Various performance test results of different emulsified asphalt
ZE R BRI RE TR AR 135 ‘CHess b 5df
AMLIHER ARG % — - CRRRIR S i
BAEA/C RABE/0. 1 mm 5 CHENE/em (Pa+ s R/ %
e A LA 0.07 70 67 29.5 2.2 4,67
KA PR AP FLAR 0.06 62 64 20. 0 2.0 4. 30
SBR St FLAL T E 0.05 59 69 25.0 1.8 3.70
0.56 CSBRECHEFLALYI 0.60 DAC-13  =AC-10  =mokiBiiEEt
== TR i
0.52 |emskpEsR i ALk 7 L 090 F
[=W
£ 048 | = 040 |
E s
& 044 | 0.30 |
040 | 0.20
0.6 0.8 1.0 1.2
0.36 c/(kg-m?
0.6 0.8 1.0 1.2 (kgommr)
c/(kg'm?) (a) 25 °C
(a) 25 C 016 (ocs =acio  mkmiL
012 +
020 M spracrerticn g
| oREFDIE
016 | wlkcptsratacttA i = 008 ¢
© | S
g 012 004
& 008 | 0
0.04 H:I 0.6 0.8 1.0 1.2
0 ’—I:h c/(kg'm?)
0.6 0.8 1.0 1.2 b 60 °C
c/(kg-m?)
by 60 C B4 25.60 CT AR KB %A 82 843K
o e B4R
/3 25,60 "C R R LA 4 AR B B AT 4K Fig. 4 Results of inter-layer pull-out test of different
K 4R gradation types at 25, 60 C

Fig. 3 Results of inter-layer pull-out test of different

inter-layer bonding materials at 25, 60 C
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e, RIB G 22 18] 2 45 A RE T 2 09 3G 4K o JiE 2
PR HS S RS s/ 1 B AR O EL 2 B) 2 45 A R
AR [A] B PR SR B 0 R /N S R LA >
SBR St FL AL Wi = 7K M PR SR e FL AR
2.2.2 FRABEERGZR K KXELER K
4 92 25 CH 60 °C LA U2 R B 45 Mk
AT E) . B AR Bl E 2 UTFL-13

FHIRAR, Tl 2052 AC-13.AC-10 iHRA
LN K U8 TR B A R A 2 18] B K 56

& 4 WAL, £E 25 “C A 60 “C MBI AT

(OE AR LW 22 UTFL-13 8, & &R
PR If)ZJCiE & AC-13.AC-10 S Rk IR EE 1
J2 (B 7 4 5 J3E ) i 4 2 1) 28 235 4 L o 1 184 o 2
I S KR N B R

(2) T ZE N AC-13 B, JZ 18] 5 45 4 8L &
1.0 kg/m” B4k 5 BE 38 B de KAH . NI )= N
AC-10 B 14 0. 8 kg/m® B $i7 4% 58 B 3k 5] £ K
B, N )2 oK PR BE i A A 0.8 kg/m? B Hir
PR 3R B e KA

(3) FHAth 2% 11 35 A0 18] 9 A5 10 °F 5 3K 46 3 B2 #h
25 “CAERE 60 “C 2 18] F7 $4 5 J B 8 R AR, FL R 1
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= 03 r
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S
0
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0.6 Do25C =60 C
05— — ] ] ]
o] 04 B
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= 031
© 02+t
o lnininin
0
070 075 080 085 0.90
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(b) AC-10
0.6
Do25C =60 C
05 F —
< 04 B
-9
= 03r
© 02t
01 —I
0

070 075 080 085 0.90
c/(kg'm?)

(o) KIREE L+
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Bk & R
Fig.5 Results of inter-layer pull-out test of AC-13,

AC-10, cement concrete
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e LA T B )2 ) 5 D) G 45

0.80 M=spracrenLienis
0.70 | =EEL LI
10 | kR AL

0.60
0.50
040 |
0.30
0.20

o,/ MPa

06 08 1.0 1.2
c/(kg'm?)

(a) 25 °C

0.24 -
CSBRE ALY

SR FFLI

0.20 | =KIERRESELLDIT

0.16

o,/ MPa

012

0.08
06 08 1.0 1.2

c/(kg'm?)
(b) 60 °C
B 6 25,60 'CT A [ A 46 45 4 R #9 & 1) 37
VK I 55 R
Fig. 6 Results of inter-layer shear test of different

inter-layer bonding materials at 25, 60 C
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Fig. 8 Results of inter-layer shear test of AC-13,

AC-10, cement concrete
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Research on design and performance of inter-layer bonding material
of high viscosity emulsified asphalt

ZHANG Qiurui, LIU Yamin, HAN Sen’, XIA Jinping, YANG Zhen, LIANG Jian

( Highway School. Chang'an University, Xi'an 710064, China )

Abstract: In order to solve the problem of poor viscous effect and durability of inter-layer bonding
material, a new high viscosity emulsified asphalt was prepared and its performance was studied.
Firstly, the high viscosity emulsified asphalt was prepared by the secondary thermal mixing method,
and tested with water-based epoxy modified emulsified asphalt and SBR modified emulsified asphalt on
the screened remaining amount, three indicators of evaporation residue, viscosity, etc. Secondly, the
pull-out test and direct shear test were carried out under the condition that the upper layer was UTFL-
13, the lower layer were AC-13, AC-10 asphalt concrete slab and cement concrete slab, and the
temperature were 25 ‘C and 60 °C respectively. The results show that, compared with other two
modified emulsified asphalt, the high viscosity emulsified asphalt has better heat resistance and
plasticity, and higher viscosity. The bonding effect sequence is high viscosity emulsified asphalt, SBR
modified emulsified asphalt, water-based epoxy modified emulsified asphalt. The material used in the

lower layer is different, the optimal amount of inter-layer bonding material is different.

Key words: high viscosity emulsified asphalt; inter-layer bonding material; bonding performance;

optimal dosage





