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Identification of Void Beneath Airport Cement
Concrete Pavement and Its Influence
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Abstract: According to the field test data and theoretical
calculation result, a standard based on high weight deflector
(HWD) testing was established to identify void beneath
airport cement concrete pavement. An analysis was made of
the influence of all kinds of voids on loading stresses of airport
cement concrete pavement with ABAQUS 3D-FEM model, and
an example was given to show the influence of void on
pavement’s service life. The result shows that identification
standard for void beneath slab edge is “slab edge deflection/
slab center defection™ 1.8”, and void identification standard
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for void beneath slab corner is “slab corner deflection/slab
center defection™ 3.0”. When the void beneath slab becomes
prominent loading stresses of airport cement concrete
pavement will increase by over 250% , and the pavement’s
service life is shortened distinctly. The influence of the void
area is not obvious on the early stage of void development, but
it increases while the base response modulus of void region
decreases.

Key words: airport; cement concrete pavement; void;

identification criteria; loading stresses; service life
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Fig.2 HWD detection points distribution
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Fig.3 The measured deflection ratio distribution of

an airport in Shanghai City
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Tab.1 Statistics for deflection ratio of

Shanghai airport
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Fig.4 The measurred deflection ratio distribution of

an airport in Fujian Province
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Tab.2 Statistics for the measured deflection ratio of
an airport in Fujian Province
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Fig.5 Results of deflection ratio under different

conditions
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Tab.3 Results of the deflection of different

spots under different conditions

YT/ mm BULHAE
R/ cm - -
wb MRl WA R/ mA/Red
44 0.202 0.349 0.563 1.728 2.787
42 0.206 0.358 0.580 1.738 2. 816
40 0.212 0.368 0.602 1.736 2. 840
38 0.215 0.379 0.621 1. 763 2. 888
36 0.221 0.393 0. 644 1.778 2.914
34 0.229 0.408 0.671 1.782 2. 930
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Fig.7 Schematic drawing of void region size
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Fig.8 Comparison of the influence of different voids under slab on the loading stress of the slab
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Tab.5 Influence of the void on pavement service life

R TR R BEZSTARC2. 0 mX 2, 0 m) BEZSTARCL 0 mX 1. 0 m)

BRI R 4K T RBHR 1 /MPa N. T RBHIN 1/ MPa N.
1.0 1.99 1 081 919 629 1. 99 1081 919 629
0.8 2.34 138 768 853 2.23 276 765 849
0.6 2. 84 8 039 286 2. 50 56 137 103
0.4 3.56 118 452 2. 84 8 039 286
0.2 4.74 125 3.24 758 195
0 6. 99 0 3.75 40 498
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