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Behaviors of dynamic modulus and damping ratio of loess in Gannan
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Abstract: The dynamic constitutive relation of redeposited loess in Gannan region is investigated based on the dynamic triaxial
tests. The model parameters are obtained, and the behaviors of dynamic shear modulus ratio and damping ratio are analyzed.
The attenuation model for the dynamic shear modulus and the growth model for the damping ratio with dynamic shear strain are
provided. Moreover, the differences about the shear modulus ratio and damping ratio between redeposited loess and eolian loess
are discussed depending on the normalization processing and comparison of model parameters. The results show that the
dynamic constitutive relation of redeposited loess obeys the hyperbolic model, and the value of model parameter @ has no
obvious difference with that of the eolian loess, but the value of 5 is 1.5 times that to 3 times that of the eolian loess under the
same condition. The original dynamic elasticity modulus Eyy,.x of redeposited loess is greatly influenced by the consolidation
condition and the loess density, and under the same condition, the value Eyy. of residual loess is smaller than that of alluvia
loess. The dynamic shear modulus ratio of redeposited loess decreases with the increase of dynamic shear strain, and the
variation trend of shear modulus ratio presents a tendency of negative exponential attenuation model. The trend of D ~y,4 obeys
the logarithmic relationship which increases with the increase of dynamic shear strain. Compared with that of the eolian loess,
the attenuation rate of the dynamic shear modulus of the redeposited loess is more quickly, and the increase range of the
damping ratio is relatively narrow, which indicates the obvious influences of sedimentary environment on the differences of
dynamic properties of loess.
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Table 1 Physical indexes of samples
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DZA 1.55 1.45 7.07 2.0 BRI A
GNGS 1.69 1.46 15.99 2.0 BRI AN
SMGL 1.64 1.42 15.47 2.0 AR

1.55 1.38 12.32 2.0 .
NSMS 1.66 1.54 7.51 8.0 IR

1.39 1.31 6.17 2.0 yebr oAb T
Hzsz 1.50 1.34 11.77 8.0 A
LZS 1.59 1.45 9.75 8.0 BRI AR
SLGY 1.75 1.49 17.12 8.0 BRI AR
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Table 2 Parameters of hyperbolic model

gg a/l0’?@;&;/;ﬁb/w’3 HRAHR
DZA 1.8283 1.0430 0.9965
GNGS 1.4157 1.2124 0.9955
SMGL 1.2622 0.9532 0.9981
NSMS-2  1.4250 1.1960 0.9983
HZSZ2 22523 0.9492 0.9943
HZSZ-8 1.6049 1.3959 0.9971
NSMS-8  0.9950 1.3960 0.9964
LZS 1.3662 1.3886 0.9970
SLGY 1.1330 1.2064 0.9987
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Table 3 Parameters of negative exponential model

v e B2 R R
9T A

DZA 0.8803 -172.11 0.9419
GNGS 0.8562 -205.49 0.9418
SMGL 0.8648 -194.93 0.9418
NSMS-2  0.8469 -205.26 0.9323
HZSZ-2 0.9140 -149.22 0.9531
HZSZ-8 0.8170 -209.73 0.9082
NSMS-8  0.7647 -249.03 0.8954
LZS 0.7924 -220.49 0.9041
SLGY 0.8138 -224.95 0.9173
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Table 4 Parameters of logaruthmic model

ol PEZR HXRM R
T M

DZA 0.0245 0.2760 0.9417
GNGS 0.0229 0.2775 0.9481
SMGL 0.0247 0.2917 0.9545
NSMS-2 0.0228 0.2803 0.9433
HZSZ-2 0.0240 0.2780 0.9577
HZSZ-8 0.0225 0.2726 0.9512
NSMS-8 0.0211 0.2668 0.9320

LZS 0.0187 0.2192 0.9579
SLGY 0.0180 0.2163 0.9512
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Table 5 Physical indexes of Q; eolian loess
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Fig. 5 Fitting results curves of dynamic shear modulus ratio and
damping ratio of redeposited loess and eolian loess
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Table 6 Parameters of hyperbolic model for eolian loess

v e 71‘%@%%& : —
%5 all0°® b/10°
LZ 1.0010 0.4453 0.9965
HN 1.2971 0.8354 0.9953
NSMS-2 1.4250 1.1960 0.9983
SLGY 1.1330 1.2064 0.9987
SLGY 1.1330 1.2064 0.9987
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