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Table 4 Passing percentage of each mesh

Jifi fL AR /mm | @I 240% | FiLE AR /mm | A %
26.5 100 2.36 27
19.0 84 1.18 18
16.0 76 0.60 12
13.20 68 0.30 7
9.50 58 0.15 5
4.75 40 0.075 3
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Table 5 Testing schemes of different compactness degree %

e TR KRR B 7 3

S KeRRERE | KIRER | R ETREIE
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Al 100.0 96.0 10
A2 99.0 97.0 20
A3 98.0 98.0 00
Bl 100.0 98.0 20
B2 99.0 99.0 00
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Fig. 1 Schematic diagram of cement stabilized macadam

composite specimen
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Fig.2 Schematic diagram of oblique shear apparatus
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Fig. 3 Shear test result under different water-cement ratio
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Fig. 4 Pull-off test result under different water-cement ratio
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Fig.5 Shear test result of different cement slurry dosage
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Fig. 6 Pull-off test result of different cement slurry dosage
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Table 6 Unconfined compressive strength of

cement stabilized macadam

FPEgd | R TR F-HJ{E/MPa {CFAE/MPa

Al 4.28 3.75

A2 5.42 4.89

7 A3 5.82 5.37
Bl 5.85 5.42

B2 6.32 6.02

Al 6.65 6.02

A2 7.13 6.68

28 A3 7.56 7.08
B1 7.42 6.98

B2 7.99 7.55
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Table 7 Flexural strength test result of middle

beam specimens MPa
RIS FHE RFEMHE
Al 1.28 1.24
A2 1.35 1.32
A3 1.39 1.35
B1 1.41 1.37
B2 1.43 1.40
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Table 9 Structure parameters of typical pavement
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KPEFREREARELZE | 020 | 1600 26 | 025
AR 0.20 300 2.1 | 035
EeE 60 1.8 | 0.40
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o AT R
Table 10 Compressive resilience modulus and density of

cement stabilized macadam base with different compactness
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Table 8 Fatigue test result of middle beam specimens X
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Fig. 7 Entity model of cement stabilized macadam

base asphalt pavement
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Table 11  Test result of road surface deflection for
different test schemes
R DA/ R DU/
IR - iy % -
(0.01 mm) (0.01 mm)
Al 24.33 B1 23.28
A2 23.51 B2 23.25
A3 23.44
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Impact of different degrees of compactness of cement stabilized macadam
base on the performance of base

TIAN Xiaoge, HU Hongli, LI Guangyao, GUO Changhui, LU Xuerong
( School of Traffic and Transportation Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: [Purposes] This work aims to study the influence of the compaction difference between the upper and
lower layers of double-layer cement stabilized macadam base on the performance of the base. [Methods] Firstly,
the specimens with different water to cement ratio and cement slurry dosage between layers were subjected to
direct shear test and tensile test to obtain the optimum water to cement ratio and cement content. On this basis,
the effects of the compaction difference between layers on the unconfined compressive strength, flexural tensile
strength and fatigue life of double-layer water stabilized macadam were studied. Finally, ABAQUS was used to
simulate the road surface deflection of the actual pavement with different compactness of the upper and lower
layers, and the bending tensile stress at the bottom of each structure layer. [Findings] The optimum cement
slurry dosage and water to cement ratio between water stabilized macadam layers were 0.311 g/cm” and 1: 1.5,
respectively. Improving the overall compactness of the base and reducing the compactness difference between
the upper and lower layers of the base couldimprove the overall mechanical strength and fatigue performance of
the cement stabilized macadam base, reduce the road surface deflection and improve the fatigue life of the base.
[Conclusions] Reducing the compaction difference between the upper and lower layers of water stabilized
macadam base couldsignificantly improve the strength and durability of the base.

Key words: road engineering; compactness; mechanical properties; finite element method; cement stabilized

macadam base
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