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Mechanical Behaviors of Airfield Portland
Cement Concrete Slabs in Process of Breaking
With Pickaxe Machine

YUAN Jie' , DU Hao' , LING Jignming' , ZHU Jian®

(1.Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 200092, China; 2. Traffic
Planning and Design Institute of Jiangsu Province, Nanjing 210005,
China)

Abstract; Based on finite element method (FEM) software
ABAQUS, a two-slab analysis model with a consideration of
the joint load transfer and interlayer contact condition is
established, in which the model dimension, displacement
boundary, load model, material model, joint load transfer are
simplified. The model can be used to study the mechanical
behavior of Portland cement concrete (PCC) pavement in
process of breaking with pickaxe machine. Both deformation
and tensile stress and interface shear stress of removal slab
and reserved slab are calculated for typical breaking process
parameter and pavement structure, the mechanism for

destruction of reserved slab is also proposed.
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Fig.1 Finite element analysis model and mesh
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Fig.2 Location of nodes in load transfer model of joint
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Tab.1 Material parameters of model
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Fig.3 Simple harmonic motion of drill rod
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Tab.2 Load parameters of breaking hammer

BH NEIRERREE PRIpERREE R
SFFER/mm 60 120 180
WSS/ He 900 660 450
HAER/kg 200 600 1 000

SFTIRE m/kg 15 50 120
FERMERIES T/108s 1,111 1.515 2. 222
/1074 s 2.78 3.79 5. 56
W TR F/KN 540. 0 1319.3 2158.3
TREFAER A/ mm? 2 827,43 11309.73 25 446,90
B BRERE p/MPa 191.0 116.7 84.8
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Fig.5 Contour map of vertical displacement U, on top surface of PCC slab(unit; mm)
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Fig.6 Contour map of tensile stress oz on bottom surface of removal slab (unit;: MPa)
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Fig.7 Contour map of tensile stress o on bottom surface of reserved slab (unit: MPa)
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Fig.8 Contour map of tensile stress oy on top surface of reserved slab (unit: MPa)
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Fig.9 Contour map of interface shear stress ¢ between PCC slab and subbase (unit: MPa)
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Fig.10 Effect of surface thickness on pavement mechanical response
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Fig.11 Effect of load transfer on pavement mechanical response
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