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Abstract: The static and dynamic triaxial shear tests and deformation tests on CSG (cemented sand and gravel) with different
amounts of added cementing materials are performed. The mechanical indexes and parameters obviously increase with mixing
of cementing materials and accumulation of curing days. However, the increase will become mild with further adding of the
cementing materials. The deformation curve of CSG test sample is similar to that of sand-gravel sample without mixing with
any cementing materials, and they both follow the trend of semi-logarithmic attenuation law. The dynamic permanent
deformation of CSG increases with the increase of confining pressure, consolidation stress and dynamic stress. Thus this

deformation still can be calculated using the constitutive model for dynamic residual deformation proposed by Shen Zhujiang.

Experimental study on static and dynamic properties of cemented sand and gravel

Key words: cemented sand and gravel; test method; static property; dynamic property
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Fig. 1 Schematic diagram of deformation of a sample
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Fig. 2 Results of static triaxial tests
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Table 2 Parameters of Duncan model in triaxial shear test
- T BT T B E H
T Z NE X
. 5 fisf i) c Q ®, A
4 [(kgm™) 4K ) ey 1) K n R G F D K, m
HPRR A} 0 — 163.2 409 523 82 12202 032 0.64 039 0.12 725 7433 022
60 28 617.8 40.6 68.0 18.0 26417 028 0.14 0.37 0.08 13.25 1881.0 0.18
i3 %0 28 7669 40.2 71.1 20.0 33695 024 0.13 0.38 0.09 1320 22514 0.27
PIR A} 90 842.1 405 71.9 19.8 36442 026 0.10 040 0.10 1500 24356 0.28
90 28 8423 399 72.0 203 37425 023 0.11 038 0.09 1395 24883 0.26
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Table 3 Peak values of damage and intensity indexes

IR /kPa
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Fig. 3 Comparsion of deformations of static triaxial tests
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Table 4 Test results of dynamic modulus
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Fig. 4 Curves of dynamic permanent deformation
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Table 5 Maximum axial dynamic strains and dynamic permanent
volumetric deformations of CSG with cementing

materials of 40 kg/m® (K.=1.5)

Bk BIND) mokdh moksy N gk BokE
o, A < = A P A
/kPa Tygloy /% % tyloy /% 1%

0.4 0.05 0.10 0.5 0.11 0.09

300 0.8 0.10 0.19 1.0 0.16 0.17
600 0.4 0.11 0.14 0.5 0.18 0.12
0.8 0.21 0.27 1.0 0.28 0.23
1000 0.4 0.15 0.19 0.5 0.26 0.19
0.8 0.33 0.34 1.0 0.48 0.31
1500 0.4 0.22 0.22 0.5 0.36 0.22

0.8 0.50 0.39 1.0 0.66 0.36
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Table 6 Comparison of parameters of dynamic residual

deformation model

N

Cy

Npgs -’ N Cy4

R R fkgrm™) lﬁ/’(]lﬂﬂ o €2 g Cs
HPRR A} 0 0 041 0.72 0 5.23 0.81

et w kL 40 28 021 0.60 0 3.14 0.50
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without cementing materials
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