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Analysis of the Effect of Cohesive Force on the Pore Formation of
Sandy Soil
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Abstract: When treating sand layer as a bearing layer, it is regarded as a non-cohesive soil with zero
cohesion. This neglect of cohesive force is too low to estimate the strength of the soil, which may lead
to relatively conservative design parameters and high engineering cost. In addition, when soil nailing is
used in the foundation pit of the sand layer, the hole is not easy to form, and it is easy to collapse and
cannot be properly constructed. By introducing the cohesive force of unsaturated sand, In this paper,
the mechanical method is used to analyze the stability of the sand layer. The stress field and displacement
field redistributed after the hole-forming are obtained., Based on the foundation pit support project
of a building in Xi'an, the pore stability is analyzed by numerical simulation software Flac3D. The
results show that the pore-forming property of sand-soil layer is related to the clay-like cohesive force.
Under a certain degree of compactness, the cohesive force of sand is related to its water content. In the
engineering practice, the soil nailing of the sand layer can be ensured by changing the moisture content
of the sand.
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Tab.1 Sand layer parameters

I HYERTRE JARALE PNEERE S iz
»/KN-M" E/kpa u /° r/m
20 6.25x 10* 0.3 37 0.1
®2 IRRHENE
Tab.2 Critical cohesion values
i 55 A Ci;/kpa
ﬂzZKa=tg2<45°—%?> 0.248 6 5.099

3 RESY
Tab.3 Model parameters

REAE R STLIE R TR L WEERE S ORI B
/pa /pa “ /° /pa  /(kg'm?)

521x1072.40%x10" 0.3 37 6000 2039




FUETE (DRI IR L R ALY i o5 A7 83

55 13
7
©2012 tasca Consuling Group, Inc.
Contour Of X-Displacement

iane: on

2.2206E-05
2.0000E-05
1.7500E-05
1.5000E-05
1.2500E-05
1.0000E-05
7.5000E-06
5.0000E-06
2 5000E-06
0.0000E400
-2.5000E-06
-5.0000E-06
-7 5000E-06
-1.0000E-05
-1.2500E-05
-1.5000E-05
-1.7500€-05
-2 0000E-05
-2.2205E-05

N=eog T hy —
Bl 3 % X T s =

Fig.3 X-direction displacement cloud map of the cavern
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Fig.4 displacement map of the Z-direction of the cavern
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Fig.5 Displacement changes at the top of the hole and at the
right side of the hole
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Tab.4 Comparison of calculation and simulation results
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