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Abstract: To investigate the reinforcement effect and its mechanical response law of geocell-reinforced soil pavement, this
study selected the geocell -reinforcement material of Germany Novus. The effect of strengthening soil pavement
with geocell was tested by testing the resilient modulus of the pavement through the bearing plate experiment.
Firstly, using the finite element simulation method, a finite element analysis model for the mechanical response of
the geocell —reinforced soil pavement was established and validated. Secondly, by selecting typical aircraft load
effects and structural parameters of the geocell —reinforced pavement, the mechanical response sensitivity and
mechanical response law of the geocell-reinforced soil pavement were analyzed using the maximum vertical com-
pressive strain, maximum vertical displacement, and depth of the roadbed working area as analysis indicators.
The results demonstrate that under 90% compaction degree, the resilient modulus of the geocell-reinforced soil
pavement increased by 23.7%. The subgrade resilient modulus has the most significant impact on the maximum
vertical compressive strain and maximum vertical displacement of the structure of geocell-reinforced soil pave-
ment. The maximum vertical compressive strain decreased with increasing subgrade resilient modulus, geocell e-
lastic modulus and thickness, but increased with increasing geocell cutout size. The maximum vertical displace-
ment of the pavement is closely related to the weight of a single wheel of the aircraft main landing gear, and heav-
ier aircraft will increase the maximum vertical displacement. The parameters of the pavement structure have no

significant effect on the depth of the roadbed working area, and there is a linear positive correlation between the
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depth of the roadbed working area and the weight of a single aircraft main landing gear. This study can provide

reference for the design and development of geocell-reinforced soil pavement.
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Fig.1 Dimensions of German Novus material
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Tab.l Performance parameters of German Novus material
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HE BRI R R R ;;’i/:/‘
MPa  MPa /% g, U0 °

PUEMERE 10109 93610 — — — —
Bl R kAl 6.62 10052  — — — —
ik 578 7487 8731 7448  74.69 —
Rik& 1k 6.03 7716 9109 7676  80.22 —
Lokl 573 7964 8656 7922 79.47 —
panllifEat 536 9001 8097 8954 8979  0.093

BRukFlfRm 563 9221 85.05 9173 9200  0.080
IKAR 6.62 100.15 100.00 99.63  94.06  0.000
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Fig.2 Structure schematic diagram of geocell-reinforced soil

pavement
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Fig.4 Finite element analysis model of the mechanical response of

geocell-reinforced soil pavement
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Fig.5 Comparison between the bearing capacity test and the finite

element analysis results of geocell-reinforced soil pavement
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Tab.2 Main landing gear load parameters of selected typical aircraft
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Tab.3 Parameter table of mechanical response analysis working

conditions
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Tab.4 Sensitivity analysis results of the maximum vertical

compressive strain of military aircraft 1 under the load
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Tab.5 Sensitivity analysis results of the maximum vertical

displacement of military aircraft 1 under the load
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Tab.6 Sensitivity analysis results of the depth of the roadbed working

area of military aircraft 1 under the load
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Fig.6 The maximum vertical compressive strain of geocell-reinforced

soil pavement under different aircraft load
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Fig.7 The maximum vertical displacement of the geocell-reinforced

soil pavement under different aircraft load
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under different aircraft load
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Fig.9 The depth of the roadbed working area of the geocell—-

reinforced soil pavement under different aircraft load
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