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Confinement Effect Analysis Of Suction Pile In Ground Soil On The Basis Of
Natural Frequency Measurement
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Abstract

This paper presents the measuring process of dynamic properties of offshore wind power foundation and provides consideration of each step.
This Guideline enables to maintain consistent measuring procedure and therefore increase the reliability of test results. Small scaled suction
bucket foundation was fabricated to represent the commercial support structure installation mechanism and two cases(free-free, free-fixed) of
dynamic tests were performed at workshop. From the tests, the importance of dynamic properties of connection part between suction bucket
and tower was figured out. More over, types and configuration of measuring devices are recommended which can help find the natural frequency
of wind turbine foundation correctly. In field test, it was found that the natural frequency of suction bucket foundation was increased linearly
with the penetration depth due to the confining effect of ambient soil. Meanwhile, it was not easy to get an enough excitation force with normal
impact hammer because the N.F of suction bucket model was in the lower range of 0 Hz ~ 5 Hz. Therefore, new excitation method which has
enough force and can excite lower frequency range was devised. This study will help develop safety check procedure of suction bucket
foundation in field at each installation stage using the N.F measurement.
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Table 1
Specification of Accelerometer

Table 2
Specification of Impact Hammer

Category Specification Details Category Specification

No. Axis One General Purpose Sensitivity 0.225mV/N
Output Charge Type Charge Range Full Scale 22.2kN
Frequency Range 0.1-4.8k Hz low-frequency Maximum Force 44.4kN
Sensitivity 100 pC/g High Sensitivity Frequency Range 0.5kHz
Resolution 0.02 mg Max. Compression 22.2kN

Fig. 3. Impact Hammer
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Fig. 5. Example of Foundation Measurement
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Table 4
Natural Frequency Test Results at Workshop
MODE Numerical 1STTEST 2ND TEST

1 6.5 6.5 6.63

2 7.0 - -

3 18.5 18.5 18.9

4 19.1 19.3 19.6

5 35.4 35.7 36

Fig. 14. Field Test Configuration of Suction Pile
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Table 5
Natural Frequency Test Results at Field
Depth 1st(1D) 1st(2D) 2nd(1D) 2nd(2D)
6.7 3.6875 3.5625 - -
6.2 3.4375 3.4375 - -
5.7 3.25 3.1875 3.15625 3.09375
5.2 3.125 3.125 3.03125 3
4.7 3 2.875 2.90625 2.84375
4.2 2.6875 2.625 2.71875 2.6875
3.7 2.5 2.5 2.5625 2.46875
3.2 2.875 2.5 2.375 2.21875
2.7 3 2.8125 2.0937 2
2.4 2.5625 2.125 - -
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