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Abstract

The development of geotechnical engineering and soil mechanics theory cannot be separated from
the understanding of soil properties. The strength and deformation characteristics of soil are bas-
ically controlled and affected by two key factors: the physical properties of soil particles and the
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existence state of soil. Therefore, the direct shear test and cross plate scheme are designed to
study the shear strength characteristics of medium coarse sand and explore the action law and
mechanism of various factors. The results show that: 1) the dry density of sand increases with the
increase of particle size, and the dry density is the highest under saturated condition and the
minimum under wet condition. When the particle size is small, the internal friction Angle of sand
is less affected by the water state, while when the particle size is large, it is more affected by the
water state. 2) The cohesion of sand decreases with the increase of average particle size; When the
particle size is small, the internal friction Angle of sand is less affected by the water state, while
when the particle size is large, it is more affected by the water state. 3) The internal friction Angle
of sand increases with the increase of average particle size; When the particle size is small, the
shear strength of sand is greatly affected by the water state, while when the particle size is large, it
is less affected by the water state. 4) The shear strength of sand increases with the increase of the
average particle size. When the particle size is small, the shear strength of the sand is greatly af-
fected by the water state, but it is less affected by the water state when the particle size is large. 5)
There is a certain correlation between dry density and shear strength of sand.
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Figure 1. Particle size distribution of sand
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Table 1. Testing program

1 OAWRAER

 EATIRES 3 Ao o, BB

H) BEEIRES FiL A% ¥e FEl/mm “FEIRAE d/mm
G1 T 0.075~0.25 0.163

G2 T 0.25~0.5 0.375

G3 T 0.5~1.0 0.750

G4 T4 1.0~2.0 1.500

G5 R 0.075~0.25 0.163

G6 R 0.25~0.5 0.375

G7 b 0.5~1.0 0.750

G8 b 1.0~2.0 1.500

G9 LA 0.075~0.25 0.163

G10 LA 0.25~0.5 0.375

G11 LN 0.5~1.0 0.750

G12 AN 1.0~2.0 1.500
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Table 2. Test results
=2 AL

Rl palg-cm™ e c/kPa o 7kPa
Gl 1.27 1.09 1.75 30.2 22.00
G2 131 1.02 0.70 31.2 30.00
G3 1.4 0.89 0.45 325 38.00
G4 1.42 0.87 0.30 37.6 46.00
G5 0.74 2.58 2.15 256 9.00
G6 0.88 2.00 1.20 25.7 16.00
G7 1.08 1.45 0.80 26.3 20.00
G8 112 1.36 0.65 29.8 22.20
G9 1.37 0.94 1.70 27.6 20.20
G10 1.42 0.86 0.60 27.9 26.40
G1l1 1.47 0.8 0.40 29.0 34.00
G12 151 0.76 0.20 32.8 40.20
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Figure 2. The relationship between dry density and mean particle size
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Figure 3. Relationship between cohesion and mean particle size
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Figure 4. Relation between internal friction Angle and mean particle size
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Figure 5. Relationship between shear strength and mean particle size of cross plates
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Figure 6. The relationship between dry density and shear strength
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