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Experimental study on dynamic properties of cemented sand
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Abstract: The dynamic properties and anti-liquefaction characteristics of sands and cemented sand (CS) are comparatively
studied by using lab dynamic triaxial shear tests. It is shown that the capability of sand to resist deformation under dynamic load
is significantly improved by adding cementing materials. Under lower adding of cementing materials, the dynamic properties of
sands still play a leading role in CS, and they can be calculated using the dynamic constitutive model proposed by Zhujiang
Shen. The dynamic modulus of CS is increased by more than 3 times and the anti-liquefaction dynamic shear stress by over 2
times than those of sand, while the initial deformation and the cumulative dynamic permanent deformation significantly
decrease. Compared with high confining pressure and consolidation stress, the cemented action is more sensitive to lower
stress state. The lower the stress state, the more obvious the effect of the cemented action to improve the capability of sand
to resist deformation under dynamic load. With the adding of cementing materials, earthquake liquefaction of the shallow
sand hardly occurs, and the liquefaction failure of deep sand is mainly deformation one with more cumulative dynamic pore
water pressure.
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Fig. 1 Gradation curve of sand
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Fig. 2 Dynamic stress-strain relationship curves
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Table 1 Test results of dynamic modulus
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Fig. 4 Variation of Gy4/Gynax and damping ratio with normalized
dynamic strain
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Table 2 Maximum axial dynamic strains and dynamic permanent volumetric deformations of sands with or without cementing

materials (K.=1.5)

HEo, 3o, B Kl B R AR KNS

/kPa o,/ 0, b)) FEIE(((D)-2)/(1))/% aimb(1)  JBEEQR) FEIE(((D)-2)/(1))/%
0.2 0.336 0.025 92.5 0.310 0.016 95.0

300 0.4 1.015 0.068 93.3 0.930 0.034 96.4
0.6 1.887 0.119 93.7 1.558 0.079 94.9
0.2 0.536 0.040 92.5 0.442 0.026 94.1

600 0.4 1.354 0.133 90.2 1.055 0.075 92.9
0.6 2.413 0.228 90.6 1.914 0.179 90.6
0.2 0.689 0.076 89.0 0.558 0.048 91.4

1000 0.4 1.731 0.214 87.7 1.329 0.155 88.3
0.6 2.884 0.372 87.1 2.106 0.315 85.0
0.2 0.737 0.097 86.8 0.588 0.073 87.5

1500 0.4 1.975 0.505 74.4 1.305 0.299 77.1
0.6 3.396 0.966 71.5 2.557 0.789 69.1
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Table 3 Model parameters of dynamic residual deformation
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