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Study on the Wave-induced Liquefaction in Seabed

Kouki ZEN*

Synopsis

The propagating ocean waves create dynanic water pressures on the surface of
seabed. The wave-associated pressures have been considered to induce the liquefaction
in permeable seabed. The liguefaction may result in the significant engineering problems
such as the failure of seabed, floating of pipelines, settlement of concrete blocks and re-
duction of pile resistances, because once the liquefaction occurs, the liguefied seabed
loses the shear strength. In addition, the liquefaction is said to be closely related to the
scour and ritteral drift since the suspended sand particles after liguefaction are easily
transported by currents and waves. In spite of the importance of the wave-induced li-
quefaction in engineering practice and in research field, the mechanism and evaluation
method have not been made clear so far. Under these circumstances, this study mainly
aims at 1) clarifying the mechanism of the wave-induced liquefaction and 2) proposing
an evaluation method of the liquefaction potential in actual seabed.

In this paper, it is theoretically and experimentally demonstrated that there are

two different types of mechanism of wave~induced liquefaction in terms of the generation

of excess pore pressure in seabed. Namely, one is the liquefaction due to residual com-
ponent of excess pore pressure and the other is due to oscillating compoment of excess
pore pressure. '

The wave-induced liquefaction is confirmed by the field observation during two
years in real ocean environment. By comparing the laboratory and field data and theore-
tical analysis, the applicability of the proposed evaluation method of wave-induced li-
quefaction is successfully verified.

A case study adapting the proposed procedures to a damaged breakwater is also
presented in this paper.

Key Word : Coast, Liguefaction, Pore Pressure, Wave Propagation {IGCGE7/E8)

# Chief, Soil Dynamics Laboratory, Geotechnicat Engineering Division
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Ekofisk Tank Breakwater
Design wave height 23.8m {100-year storm) 9.0 (50-year storm)
Vertical stress at calm 25.8tf./ m? 20.4tf”'m?

Vertical stress in storm

27.28 m?

42.41f m? (at toe)

Shear stress in storm

10.7tf /' m?
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1 -0.248 0.259 0.507 15 2Po==Const.
2 -0.235 0.274 0.509 11
3 - 0.240 0.275 0515 7
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2 1.90 50 -
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6 -0.383 0410 0.793 13
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3 — — —_ 7
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7 - 0.459 0.397 0.856 11
8 - 0.460 0.399 0.859 9
. 1 -0.251 0.278 0.529 3 0.28 50 +
2 -0.243 0.323 0.566 3 0.28 50 ER R
1 -0.299 0.332 0.631 3 L3 TIg R PRy
8 2 -0.305 0.329 0.634 3 0.28 50
3 -0.332 0.361 0.693 2
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z) BTIREE
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THERGEHNE 20155, LTI, ACLHES @
WIEE O 25,

PEOERENEZEM LA LT, FRANSLAES
AOBRIMBAREF X0 L 5 108t
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B 1.9, WEIRER D 0.25) MM LA HERORY
K LUK ST IS 81 B 1A 7 M ks 1o
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AR L0, FERMOSE L SHRELEmL
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HOWDEGRIE L, £-5.20HRE4 £ :HT e

#—5.2 WRH-~%
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REEND, TNHOIETICE 5T, HSEP @R
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TR % AL L /-8R — ANo. 3 ORI AE o2
ExRLALDTHL, BEHBEFOY > K2 — A,
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BARIEOWM MR s h s btk a b E 1 60 s,

5. 4. 3 #lS-vLORTF

AMBYERCCIE, SR LT & 21 28 o — v 21,
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L IRMBRSOERI B bl kit o7, BEE
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