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Abstract: In order to reveal shear strain development characteristics and shear modulus decline characteristics of saturated sand
under different loading frequencies, undrained cyclic torsional shear tests of saturated sand with different relative densities
under different loading frequencies are carried out on the basis of vertical-torsional coupled shear apparatus, and the modulus
decline index ¢ is used to quantify shear modulus decline characteristics of saturated sand, and shear strain development
characteristics and shear modulus decline characteristics of saturated sand are analysed. The results show that shear expansion
of saturated sand decreases gradually with increasing loading frequency f, and the number of cycles VL of initial liquefaction
increases gradually; and the increase of f inhibits the development of strain in saturated sand. ¢ at similar shear strain levels
decreases with increasing f, and a modulus decay model based on shear strain is proposed to predict 6. Shear modulus G
gradually decays with the increase of the number of cycles N and pore pressure ratio 7, and G increase with the increase of f at
the same 7y and N level. The effect of loading frequency f on the relationship between J-ry and J6-N/NL is small, and a new
model of J-ry is established based on Matasovic model, and a new model of J-N/NL can be obtained by substituting
one-parameter pore-pressure seed model into the new model, which can predict the experimental data better in this paper and

has a better applicability.
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Table 1 Undrained cyclic shear test scheme and parameters of test results
No. Di/% Dre/% B CSR fiHz No a b c u
1 373 0.98 0.05 26 0.0198 -1.0249 -0.0005 0.6901
2 36.8 0.97 0.1 42 0.0185 -1.0231 -0.0008 1.0982
3 35 37.9 0.97 0.13 0.5 52 0.0153 -1.0220 -0.0012 0.9452
4 37.1 0.98 1 59 0.0110 -1.0259 -0.0305 0.6717
5 37.6 0.96 2 72 0.0073 -1.0195 -0.0977 0.5814
6 51.8 0.99 0.05 10 0.0441 -1.0183 -0.0001 0.5352
7 51.5 0.99 0.1 12 0.0374 -1.0264 -0.0003 0.8923
8 50 51.1 0.98 0.17 0.5 21 0.0289 -1.0215 -0.0031 0.6399
9 51.6 0.98 1 54 0.0219 -1.0187 -0.0107 0.7312
10 50.9 0.97 2 75 0.0146 -1.0188 -0.0453 0.7169
11 71.5 0.97 0.05 0.1798 -1.0199 -0.0070 0.7756
12 70.7 0.98 0.1 0.0876 -1.0263 -0.0009 0.5475
13 70 70.9 0.96 0.25 0.5 11 0.0436 -1.0225 -0.0004 0.6636
14 71.3 0.98 23 0.0342 -1.0255 -0.0058 0.7633
15 71.1 0.97 2 41 0.0230 -1.0182 -0.0199 0.6314
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