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Figure 1. Convective movement of sand grains around the pile
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Figure 2. Subsidence around-the pile
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Figure 33 Grading of Firoozkuh sand used in the experiment
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Figure 5. Ratio of sand subsidence‘around the pile versus the number of cycles in loose granular soil
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Table 6. Ratio of sand subsidence around the pile versus the number of cycles’in dense granular soil
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Figure 7. Dimensionless time funetion of subsidence depth in loose sand
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Figure 11. Force-displacement'graph of a pile with 400 mm embedded length in loose soil
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Figure 12. Force-displacement graph of a pile with 600 mm embedded length in loose soil
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Figure 13. Force-displacement graph of a pile with 800 mm embedded length in loose soil
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Figure 14. Force-displacement graph of a pile with 400 mm embedded length in dense soil

350
300
250
200 4
X
Z 150
100 -
—&— L60H
—O— L60F0.07H
50 —/— L60F0.14H
—O— L60F0:28H
0 T T T T T T T 1
0 2 4 6 8 10 12 14 16

(mm) o sbx

5T yie S 33 $ee MM pygdie Job b gosd (bl 955 yloges 10 JSib
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Figure 16. Force-displacement'graph of a pile with 800 mm embedded length in dense soil
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Soil subsidence around the pile under lateral cyclic
loading in granular soil

ABSTRACT
In many structures, such as offshore wind turbines, single piles are used in the foundation. These structures

are subjected, to cyclic’loads such as wind and waves. The cyclic load applied to the foundation causes a
convective flow of’soilharound the pile and also to appear subsidence around the pile. The geometry of soil
subsidence is influenced by loading frequency, pile embedded length, and soil density. The amount of
subsidence based on the number of cycles around the pile, the impact of cyclic loads on the pile's bearing
capacity, and variations in loadingfrequency on the subsidence around the pile have consistently been topics of
interest among researchers. <To address this question, an experimental program was designed to provide
answers. In this research, piles with different embedded lengths have been subjected to one-way cyclic loading.
Cyclic tests have been performed with three various frequencies in loose and dense sandy soil. The results of the
tests indicate that the depth and radius of the soil subsidence around the pile are various, according to the
embedded length of the pile, loading frequency, andssoil density. Based on past research and laboratory data, a
relationship to estimate soil subsidence depth_has been provided and the constant coefficients of this equation
have been determined and calibrated. As a result, it.isspossible to predict the amount of soil subsidence around
the pile in each cycle by using this relationship. Also,.the results of static loading of the pile before and after
applying cyclic loading show that the bearing capacity-of'the pile may increase or decrease, depending on the
soil density in the initial state and the redistribution of soil particles after cyclic loading. In addition, the

loading frequency has no considerable effect on the static bearing.capacity after cyclic loading.
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