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Table 1 Main properties of cement

RWMBERE, WIEER;  &BER PURSREE/MPa HLYrIRE/ MPa

(geem™) [B/min  [E/min  3d 28d 3d 284d

3.128 185 370 25 49 5.5 8.0

F2 KERELIBALL

Table 2 Mix proportion of cement concrete

ey A/ (kgem™) W3/ % KK Lt
7K e 480 30 0.45
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Table 3 Main properties of three types of emulsified asphalt
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BE - H o HEF HET HET
1 7. 3 e R e
i E R A (1. 18 mm) /% 0 0.04 0.06
5 d fEfERRE M/ % 0.7 3.2 3.8
Wi AR E C25,3/5 11 18 21
ZERTR Y T % 62 62 63
KRB S CHIE/cm 33 45 42
RRIR A A
90 75 75
(25 %€ ,100 g,5s)/(0.1 mm)
KRB AL/ C 47.1  50.9 50.7

HERBY (R LIE)EME/% 99.6  99.3  99.3
555k A 26 B, 2 7 T AR >2/3  >2/3  >2/3
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Table 4 Main technical properties of SBS modified asphalt

Eisgin £ AN )

B NBE (25 °C,100 g,5 s)/(0.1 mm) 70
B AN BEFRHE PI 0.16

JEFE (5 em/min,5 °C)/cm 38

oAb S (BRI ) /C 81

135 C A [CHefs% 7/ (Pa-s) 2.1
555 R A B 1/ G 5

25 CHEWR R /% 85

W AR E P (BT ,48 h ik %) /C 1.8
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Table 5 Gradations of thin asphalt overlays mixtures %

PiHREG i LR ~F /mm
BLEAL 13.2 9.5 4.752.361.18 0.6 0.3 0.150.075

AC-10 100.0 95.0 60.0 44.0 32.0 22.5 16.0 11.0 5.0
SMA-10 100.0 95.0 44.0 26.0 20.0 17.0 14.0 12.5 11.0
DTFC-10 100.0 90.0 30.0 26.5 17.0 12.0 9.0 7.5 5.0
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Figure 1 Effect of types of tack coat oil on interlayer

shear strength
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Figure 2 Effect of content of tack coat oil on
interlayer shear strength
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Figure 3 Effect of types of mixture on interlayer

shear strength
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Table 6 Surface characteristics of concrete slabs

with different treatment methods

T Ak 2 7 5K 4 38 R/ mm #{8/BPN
2 0.82 55
e 0.71 78
JER 0.35 34
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Table 7 Original sequence of interlayer shear strength
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Figure 4 Effect of surface treatment methods

b
>k

of concrete slab on interlayer shear strength
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1 0.4 24 21 34 0. 194
2 0.6 24 21 34 0.271
3 0.8 24 21 34 0.339
4 1.0 24 21 34 0.264
5 1.2 24 21 34 0.175
6 0.8 45 21 55 0. 424
7 0.8 26 21 55 0.264
8 0.8 24 21 55 0. 401
9 0.8 24 11 34 0. 206
10 0.8 24 18 34 0. 261
11 0.8 24 21 34 0.339
12 0.8 24 21 34 0. 092
13 0.8 24 21 78 0.163
14 0.8 24 21 55 0. 131
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Table 8 Grey correlation coefficient of different factors

Fe £, &, & £,
1 0.684 8 0.781 8 0.681 0 0.975 2
2 0.642 6 0. 808 4 0.954 5 0.670 8
3 0.628 7 0.588 0 0.661 7 0.5117
4 0.745 8 0.840 8 1.000 0 0.693 0
5 0.420 8 0.709 9 0.625 8 0.865 8
6 0.460 8 0.895 7 0.478 3 0.588 7
7 0.926 4 0.947 4 1.000 O 0.722 8
8 0.496 7 0.471 0 0.517 1 0.648 6
9 0.764 9 0.8352 0.685 1 0.954 5
10 0.944 3 0.8555 0.809 0 0.702 9
11 0.628 7 0.588 0 0.661 7 0.5117
12 0.479 7 0.506 5 0.462 1 0.581 1
13 0.624 8 0.670 9 0.595 3 0.334 8
14 0.549 9 0.5853 0.526 9 0.436 6
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Table 9 Grey correlation degree of different factors

5B R, R, R, R,
Je I B 0. 643 0.720 0. 690 0. 657
4 i
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Shear Strength and Influence of Thin Asphalt Overlays on Cement Pavement

XU Ouming', XU Rentao’, LI Yang®, HAN Sen'

(1. Key Laboratory of Highway Engineering in Special Region of Education Ministry, Chang’an University, Xi’an 710064, China;
2. School of Materials Science and Engineering, Chang’an University, Xi’an 710061, China)

Abstract: In view of shear failure of thin asphalt overlays on old cement concrete pavement, three types of tack
coat oil (ordinary emulsified asphalt, SBS modified emulsified asphalt and self-made high-performance emulsified
asphalt) , three types of overlay mixtures ( AC-10, SMA-10 and DTFC-10) and three kinds of underlying surface
roughness (initial texturing, chiseling, and grooving) were selected to prepared compound pavement. The effects
of various factors, such as the type and dosage of the tack coat oil, the type of the overlay mixtures and the surface
roughness of the existing cement pavement, on the interlayer shear strength were evaluated by the direct shear test.
In addition, the influence degrees of various factors were analyzed though gray theory. The results showed that the
type of tack coat oil had a significant effect on the interlayer shear strength. Furthermore, the interlayer shear
strength first increased and then decreased with the increase of the tack coat oil consumption. And the shear
strength reached the maximum value when the amount of the tack coat oil was 0. 8 L/m”. The effects of the overlay
asphalt mixtures type on the interlayer shear strength were significant, and the values of ultra-thin wear course
DTFC-10 were greater than other two mixtures. The surface textural behavior of concrete pavement also had positive
contribution to the interlayer shear strength. The shear strength values of underlying surface treated by chiseling
method were slightly higher than that treated by grooving method. While, the values of those two textured surface
were obviously greater than the initial surface. Gray correlation analysis revealed that the interlayer shear strength
were notable dependent on the thin HMA overlays and the tack coat oil. Moreover, the surface texture of cement
concrete pavement and the consumption of tack coat oil also had a certain influence.

Keywords: cement concrete pavement; asphalt overlay; shear strength; types of mixture; tack coat oil; surface

properties; grey correlation



