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Influence of Voids to Loading Stresses of

Airport Cement Concrete Pavement

TAN Yue, LING Jianming, YUAN Jie, XU Zhujie

(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education. Tongji University. Shanghai 201804, China)

Abstract: Based on the ABAQUS 3D-FEM model and the
comparison of the test deflection basin curve and the
calculated deflection basin curve, a more precise method is
proposed to calculate void parameters. An analysis is made of
the influence of different voids to loading stresses of the
airport cement concrete pavement. The result shows that in
finite element software calculation pavement deflection, the
replacement of pulse load by static load has little effect on the
calculation results, the subgrade of void region is not
completely divorced from the surface, and its response
modulus has certain discount from original value, influence of
void to loading stresses of airport cement concrete pavement

reaches to 80%.
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Fig.1 Model of high weight deflector test
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Tab.1 A slab’s high weight deflector test data ;m

D) DD D) D@3
430.00 441.50 140.00 119.00
D) D) D(6) D7)
101.50 86.00 72.00 59.00
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Fig.2 Schematic drawing of 3D finite element methods
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Fig.3 Schematic drawing of nodes spring set in transverse joints(unit:cm)
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Tab.2 Allocation of spring stiffness in A slab’s 3D — FEM model

Fe 1 2 3 4 5 6 7 8 9
BEAR HEEES /cm 250.0 125.0 62.5 13.3 0 13.3 62.5 125.0 250.0
AT S R/ (MN » m™3) 33.6 25.2 15.0 8.4 3.6 8.4 15.0 25.2 33.6
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Fig.4 Schematic drawing of sensors emplaced in high weight deflector test
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Tab.3 Calculated deflection of static load and pulse load

AR AR
i 5 ﬁﬁﬁmmgwﬁﬁ /% i ﬁﬁﬂmmgwﬁﬁ /%
Dy 385 375 2.67 Dy 143 142 0.70
Dy 404 395 2.28 Ds 110 112 1.79
D, 230 225 2.22 Dg 83 85 2.35
Ds 188 180 4.44 Dy 59 61 3.28
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Fig.5 Comparison between test and the calculated deflection basin curve
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Tab.4 B767-200’s load parameters
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Fig.6 Position of B767-200’s main landing gear

wheel load on the slab(unit:m)

K H ABAQUS V6. 6 4 BT A3 71158 76 LA
B767-200 F e y& 28 R Aer A T o % 25 FE R 4% Al



556 [ 5 K 2 2% (A 2R 2 O

538 &

25 FIAN T A A M0 25 A 00 43 o0 8 1 T v e Ay 28 07
77 H KAE 5350 2. 52 MPa F1 2. 18 MPa. g i AJ
WL s FEAS B HR , AN FE R 225 5 M) 5 25038 T Al ey 20
THRIRZE R 16% , HiZ iR 25 s Wi i 2s 1 AR i 25 7
JEE 3 I K X LA 36 T 25 A M RE VAN (U iE
AT PR T 4% 77 oy T4 T8 1T 5 g PR R B &2 ACN-PCN
TEM 56 JGB A B T 45 R A K. 7 R
Erykeas AN OL TS Ul AR R - SN R

SRy itk — WA AN [R) 2 B 25 X AL 7K Ve T
3t 38 AR AT 2N ) 52 TSR IS AR R
J B I 25 B ) A RN T s PR AN T R A 1) e 2
N RS AT L BRI I 25 RSE 24 0.5 m X
5.0 mMRMAEAS RS H0.5m*x2.0 mx2.0 m. & 8
Shy T T AR O S DX L O S X R R
Pk ZH04 A EL 0. 50, 0. 25, 0. 8 2507 48 SCHi
). BEAI L X B A R A7 1 25 A LA T4 #

A3 i 2 AR Sy S TN 1) RIS 2 FR AR Al A 2 A
T BA AR 4 B A =S -5 2R B 2 18 335 A 2
JOL A3 FUAER AL MR/ S35 RN 5 .

+2.520 X 10°
+2.244 X 10°
+1.967 x 10°
+1.690 x 10°
+1.413x 10°
+1.137x 10°
+8.600 x 10°
+5.833  10°
+3.066 x 10°
+2.985 % 10°
-2.469 x 10°
-5.236 x 10°
-8.003 x 10°

Ys
0
@
z

T AWEERRETREAHEZE (B4 Pa)

Fig.7 A slab’s loading stress calculation cloud

chart with consideration of void(unit;Pa)
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Fig.8 Schematic drawing of void region size
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Tab.5 Loading stress ratio of slab with void
underneath and slab without void

W a5 BY =0.50 B=0.25 B=0
il 1.08 1.13 1.24
M 1.11 1.21 1.35
HE 12 1.12 1.31 1.48
A 29 1.18 1.53 1.80
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