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Research on Vertical Bearing Excitation Law of Long Piles in Layered Soil
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Abstract: A model for analyzing the interaction characteristics between long piles and soil in layered
soil is established based on test pile data to address the bearing problem of long piles in layered soil.
Based on the analysis model, the influence of sand to clay ratio on the vertical load displacement curve
of long piles is studied. The lateral and end resistance bearing ratios of long piles in layered soil are an-
alyzed, and the excitation laws of lateral and end resistance of pile foundations in layered soil are re-
vealed when the ultimate bearing capacity is reached. It is shown that the lateral resistance of the clay
layer can be fully excited, the lateral resistance of the sand layer is not fully excited, and the resistance
at the bottom of the pile is fully excited. The results provide a basis for selecting reasonable parameters
for calculating the bearing capacity of long piles in practical engineering.
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Fig. 1 Analysis model of pile-soil interaction characteristics
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Tab.1 Table of physical and mechanical parameters of soil at pile testing site

+# JBE/m  RIEEE/m O NEEEM/ () FEJI/kPa JEHESUR/MPa JAMMEL EEE/(KN - m?)
balsig i 10 10 15.0 45 6. 64 0.48 19.2

Wt 12 22 20.9 15 8 0.35 19.6
HBLR 3 25 14.7 76 8 0. 48 20.2
bl i 45 70 9.5 45 6.61 0.48 19. 8
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Tab. 2 Table of physical and mechanical parameters of sand and clay in layered soil
+4 FHE/(KN - m™) WSS/ (°) K% F1/kPa THFA L SR/ MPa
w1t 18.0 30.0 0 0.30 20.0
&t 18.0 0 20.0 0.48 10.0
R3IBELHHIRE
Tab. 3 Table of analysis condition of layered soil
EoRE i /m +E/m DN B2 AR 5 L HEON R J2 AR 5 L BEE 14
1 90 120 4+ 100% — b1
2 90 120 B+ 25% W+ 75% bt
3 90 120 i+ 50% i+ 50% it
4 90 120 it 5% W+t 25% b4
5 90 120 Fi+ 100% — it
6 90 120 b+ 25% it 75% it
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Fig. 3 Relationship between vertical bearing capacity and

settlement in soil with upper clay and lower sand
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Fig. 4 Normalized load-displacement curve under upper

clay and lower sand working conditions
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Fig. 5 Analysis diagram of bearing ratio of pile in

soil with upper clay and lower sand
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Fig. 6 Distribution diagram of pile unit friction in soil with upper clay and lower sand
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Fig. 10 Distribution diagram of unit lateral friction of pile foundation with upper sand and lower clay
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