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Scour Evaluation of Offshore Foundations by using Ultrasonic
Reflection Images and Natural Frequency Variation
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Abstract

Local loss of geomaterials, which reduces the stability of the structures, around foundation of offshore structure occurs due to
the interaction between water and ground. The objective of this study is to evaluate scouring in offshore foundation structures by
using ultrasonic reflection method and natural frequency analyses. Sand-cement mixture is prepared to model the ground, which is
encountered the scour depth and the scour shape. Ultrasonic wave and natural frequency are measured according to the scour
depth. Ultrasonic transducers are used to measure the ultrasonic wave, and strain guages are used to measure the natural fre-
quency. Ultrasonic transducers are fixed on horizontal movement system and rotational movement system for the change of loca-
tion. Strain guages are attached on upper part of model monopile. Ultrasonic reflection image and strain responses are monitored
in laboratory experiment. Maximum scour depth is estimated by natural frequency, and the characteristics of the scour shape are
estimated by ultrasonic reflection image. This study suggests that the ultrasonic scanning and natural frequency analyses may be
effectively used to monitor the characteristics of the scour depth and shape.
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g, wik H FERE AEE Qg TEolv 350] &
delo] WAs = Qe AWHHSIE BUEEE] {5k,
FlexA1X1¢} FBG(Fiber Bragg Grating)lXS o831 Wiy}
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Fig. 1. Experimental setup
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Zolt}, E dAFelxs FAITGA A *]E?@%(Stacklng)——
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G HUREEE diE] 20% ©18k] g 7R E AlEE A
A3l Fig. 4(e)2t o] Yelstt.

E AFolre AaAEE 25E 9 AEE 1)
$3led, Amplitude mode(A-mode)®} Brightness mode(B-
mode) F7HA @3t WHE AL&siith AR, A-modes
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Fig. 11. Offshore scour monitoring by rotational movement
system using P-wave scanning: (a) Side view; (b) Top
view
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