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This study investigates the spatial dynamic 

response of geocell-reinforced aeolian desert 

highway subgrade structure. The dynamic and 

static triaxial test system was used to study the 

dynamic characteristics of aeolian sand 

specimens with and without gridded chambers 

under cyclic loading. Based on the dynamic triaxial 

test, a field test is carried out by monitoring the 

response acceleration change. The attenuation 

law and dynamic response range of the response 

acceleration along the depth and horizontal 

directions of the subgrade are obtained for the 

geocell-reinforced subgrade structure. The 

dynamic response mechanism of geocell-

reinforced materials to aeolian sand subgrade is 

further discussed. 

Fig.1. (a) The dynamic and static triaxial test system;(b) 

Diagram of embedded sensors in the field. 

Fig.2. Test data: (a) Arrangement scheme of dynamic 

response monitoring instrument;(b) Variations in the 

amplitude of response acceleration with horizontal. 

Based on the results of dynamic triaxial tests, 

the critical dynamic stress levels of specimens 

with and without geocell are obtained for different 

test conditions. The results show that both vehicle 

load and vehicle speed have a great influence on 

the response acceleration of the new aeolian sand 

subgrade. The response acceleration shows a 

nonlinear attenuation in the depth direction, and 

the attenuation rate gradually slows down with 

increasing depth. Meantime, the horizontal 

direction shows a variation of exponential decay. 

Therefore, an attenuation prediction model of 

response acceleration along the horizontal 

direction of aeolian sand subgrade is established. 

Based on this field test condition, the most 

dominant dynamic response region of the 

subgrade is in a range of 1.2 m in depth and 2.5 m 

in horizontal. 

Fig.3. Discussion on the mechanism of geocell 

reinforcement: (a) Microscopic testing of aeolian sand; (b) 

interlocking effect; (c) hoop effect and tuck net effect. 

Finally, combined with the results of the 

dynamic triaxial test and field test, the mechanism 

for geocell to reinforce soil dynamic stability is 

studied. The results show that the action 

mechanism of geocell is mainly the “hoop effect” 

and the “tuck net effect.” the reinforcement effect 

inhibits the generation of shear bands in the soil. 

The generation of shear bands in the soil is 

inhibited by the reinforcement effect. This makes 

the energy dissipation of the subgrade soil more 

obvious.




