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Abstract: Residual soil is a regional and special soil, and accurate evaluation of its mechanical properties and bearing capacity
is a necessary condition for the treatment and foundation for any types of engineering projects. The residual soil in the studied
area within the range 20 min depth is tested by using the self-boring pressuremeter. The strength and stiffness parameters of the
soil are evaluated through theoretical analysis. The variations of mechanical properties with respect to depth and horizontal
direction are also analyzed. The decay law of stiffness characteristics and its applicability under different strain levels are
evaluated. The results show that the values of the stiffness and strength of the soil are much different in the site, and the residual
soil has obvious weathering crust. Initially the shearing and deformation parameters decrease up to a certain depth and then
increase gradually with the increasing depth. Within the test site, the mechanical parameters of soil at shallow depths are quite
different and converge after reaching a certain depth. G; and G, show non-linear relationship with y.. In a small strain range, G;
and G,decay rapidly when the strain is 2% to 3% and tend to be stable. The non-linear analysis method is more reasonable for
determining the shear modulus. It is believed that in the engineering design of such site, shear modulus should be chosen based
on the strain level of self-drilling lateral pressure test results, and the linear secant shear modulus G, is somewhat risky.
Moreover in the small strain, shear modulus of the soil is more sensitive to difference of the soil, and in order to ensure the
representative parameters, the test density of soil at shallow depth should be increased.

Key words: granite residual soil; self-boring pressuremeter; lateral pressure; undrained shear strength; shear modulus
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Table 1 Physical and mechanical properties of residual soil
TR 2H A%/ %o
e T b ALBREE Bk MR IR Btk EMIRGUE Wk Bk ki
/ﬁg/m -3 ) ) ) b 3 iR gEH'E/%
pllgm?) Gy e wi% wi/% wel% fEHL,  5Eq/kPa 0.075~ 0.075~ <0.005
mm 2mm 0.005mm mm
2.0~4.0 1.86 2.77 0.993 3020 69.9 383 31.60 179.64 13.5 25.5 29.6 314
4.0~6.0 1.77 2.73 1.157 3830 61.0 29.1 31.90 83.75 3.0 35.1 41.1 20.5
6.0~10.0 1.76 2.73 1.175 40.20 57.1 30.7 26.40 46.73 4.6 334 45.9 16.1
10.0~18.0 1.74 2.73 1.263 44.13 614 308 30.60 56.03 5.0 34.4 44.2 16.4
18.0~20.0 1.76 2.74 1.164 3740 569 294 2750 79.78 6.8 31.7 44.6 16.9
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Fig. 2 Test curves of cone penetration
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Table 2 Stiffness parameters of soils

2 4 6 8

10 12 14 16 18

A S a a a a
/MPa P /MPa P /MPa P /MPa P

o
/MPa P /MPa P /MPa P /MPa P /MPa P

(¢4 (¢4 (¢4 (¢4

PTI 293 0.60 2.15 058 2.17 0.60
PT2 3.61 0.59 204 0.57 1.65 0.57

1.68 0.54
1.98 0.58 2.18 0.59
PT3 420 0.59 3.70 0.62 235 0.60 2.27 0.62 224 0.60

1.86 0.53

2.04 053 2.05 056 232 0.56 2.43 0.55
1.86 0.56 198 0.56 2.02 0.55 2.69 3.61
2.07 0.57 2.46 0.61 2.80 0.61 2.61 4.20
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Fig. 9 Relationship between shear modulus and shear strain at different depths
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