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Correlation between microscopic parameters and dynamic elastic modulus of loess
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Abstract: The silty soil and silty clay samples of 2~12 m-deep soil layer of the Minxian Seismic Station and the Qingyang
Loess Plateau are studied by the dynamic triaxial and scanning electron microscopy experiments, and the dynamic elastic
modulus and microstructure characteristics are measured. The dynamic constitutive relation of silty clay is studied. The
relationship between the vertical structure of the loess and the transverse (perpendicular to sedimentary direction) and the
maximum dynamic elastic modulus are studied by the correlation analysis method. The results show that the dynamic
constitutive relations of silt and silty clay are consistent with the Hardin-Dinevich hyperbolic model. The influences of fractal
dimension, probability entropy and average shape coefficient on the maximum dynamic elastic modulus of silt and silty clay are
the most sensitive. Secondly, for the average circumference, long axis and short axis, the average area has a relatively small
impact on them. In view of the vertical and horizontal correlations of silt, the influences of transverse microscopic parameters
on the maximum dynamic elastic modulus are more sensitive. For the silty clay, the influences of vertical microscopic
parameters on the maximum dynamic elastic modulus are more sensitive.
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Table 1 Physical indexes of sample

WA R B3 RS BUFER FLBR
' /g Ngem®  JKFE/%  JE/m t

MX-1 148.31 1.54 9.2 2.0 0.75
MX-2 148.11 1.54 8.3 2.5 0.75
MX-3 148.06 1.54 8.7 4 0.75
MX-4 148.63 1.55 8.6 8 0.74
QY-1 154.05 1.60 9.0 3 0.68
QY-2 158.75 1.65 10.0 6 0.64
QY-3 162.34 1.69 12.2 9 0.59
QY-4 154.04 1.60 11.0 12 0.68
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Fig. 1 SEM photos of Minxian and Qingyang loesses in different
sedimentary directions
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Fig. 2 Curves of 1/E; - ¢, of loess in Minxian
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Table 2 Parameters of hyperbolic model
NP UvE % N
b REZH_ %R R
MX-1 0.0359 0.326 0.9933
MX-2 0.0103 0.1506 0.9878
MX-3 0.0272 0.4101 0.9988
MX-4 0.0173 0.1468 0.9952
QY-1 0.0104 0.1399 0.9981
QY-2 0.0103 0.0659 0.9915
QY-3 0.0058 0.0544 0.9952
QY-4 0.0069 0.0367 0.9826
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Table 3 Quantitative parameter statistics of microstructure in Minxian
WA Egwax _ OVBHUER A TR F HL S AR K KAl e Al
WE/m /MPa g & R & b & L AR S &
2.0 27.8 1.1 1.1 096 0.98 0.35 039 246 137 79 52 21 14 11 8
25 59.5 1.0 1.0 097 0.98 0.38 038 123 85 52 45 14 13 7 7
4.0 57.8 1.0 1.0 094 0.94 0.35 035 313 289 94 81 26 24 13 12
8.0 97.0 1.1 1.0 098 0.98 0.36 034 134 160 63 71 17 19 10 11
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Table 4 Quantitative parameter statistics of microstructure in Qingyang
WA Egwax _ 2VIBHUERK A TR F HL P AR K KAl e Al
WE/m /MPa g k& R & b & L AR S &
3 96 .10 1.12 097 0.98 0.32 036 176 177 63 65 16 16 10 10
6 97 1.07 1.07 098 0.98 0.37 037 122 122 52 52 14 14 9 9
9 172 1.06 1.06 097 0.98 0.38 046 81 105 44 47 13 14 8 8
12 149 1.10  1.07 099 0.96 0.43 0.41 94 149 47 58 14 17 8 9
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Table 5 Correlation statistics of horizontal and vertical comparison

series of particles and reference series

o apI R R DI R T -
s T o m wRE mm mg o R
R 067 070 067 043 054 0.52 0.54
B B 073 072 071 045 0.53 0.53  0.55
K % 063 064 075 064 062 0.71 0.64
P B 062 0.62 075 046 053 0.59 0.56
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