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Table 1 Physical properties of the aeolian sand
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Fig. 1 Particle size distribution curve of the aeolian sand
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IRTE T B A — A AN BT FE I BE 1 AW 5 Al
=HMIE ACA'W TR, Ry 7E A 8AF FH — > I o B
A7 ) S BE W

SR KR 4 AN S AR (1 80 M A, L (o]
M2 K Z A& A R IR (1 4) , RBP4 280 A
ANKE RGBS T B = B T 2, AE
TR & UL 5 A R . — B ke e e
DA ()35 5T VR A BRAER 5, R4 74005 ) 0t T
FRHATR AR 5 53—l AR T I 4 3 06 a1 A B 26 A 12
VR Z A~ 208, PR ik 26 22 3008 (%) 1R FRLE A7 3K
1, LAZ2 0 T AR R i (e ity 2t 6 1% T AL

o A

B4 XD - i o] i 27 T 12

Fig. 4 Hysteretic curve of the aeolian sand
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Fig.5 Hysteretic curves of the aeolian sand after O,
1 and 5 freeze-thaw cycles
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Fig. 7 Relationship between dynamic elastic modulus and

temperature under various freeze-thaw cycles
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Fig. 8 Relationship between damping ratio and temperature

under various freeze-thaw cycles
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Fig. 9 Relationship between dynamic elastic modulus and

water content under various environment temperature
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Experimental study on dynamic parameters of aeolian sand in western
Liaoning Province under different freezing conditions

ZHANG Xiangdong', REN Kun’, LIU Jiashun'

(1. School of Civil Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, China; 2.School of Civil Engineering,
Dalian Jiaotong University, Dalian 116028, Liaoning, China)

Abstract: In order to study the influence of different freezing conditions on the dynamic parameters of aeolian
sand in western Liaoning Province, taking the Fuxin Section of Beijing to Shenyang Passenger Line as the re-
search background, the effects of temperature, water content, freeze-thaw cycles on dynamic elastic modulus
and damping ratio of frozen soil were tested by using GDS dynamic triaxial testing system. The variations of dy-
namic modulus and damping ratio of soil were obtained, and the correction coefficient of aerodynamic parame-
ters of aeolian sand was proposed. The changes of dynamic modulus and damping ratio of soil were obtained,
and the correction coefficient of dynamic characteristic parameters of aeolian sand was given from the test. The
results show that with decrease of ambient temperature, the dynamic modulus of soil increases gradually, and
the damping ratio decreases gradually. The temperature is approximately linear changing with elastic modulus,
and is exponentially related to damping ratio. With the increase of water content, the dynamic modulus of soil in-
creases gradually; there is a sensitive interval of water content, in which the dynamic modulus of elasticity
changes obviously. The relationship between water content and damping ratio is not very obvious, and the damp-
ing ratio decreases slightly with the increase of water content. With increase of freeze-thaw cycles, dynamic elas-
tic modulus decreases gradually, and the damping ratio increases gradually. During the first five freeze-thaw cy-
cles there is great influence on the dynamic parameters of soil, and then the influence decreases gradually. The
correction coefficient of the dynamic parameters of the aeolian sand is worked out, which reflects the variation of
the dynamic parameters of the soil under different freezing conditions, and would be useful for railway construc-
tion in seasonal frozen areas.

Key words: dynamic modulus; damping ratio; temperature; water content; freeze-thaw cycle; correction coef-
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