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A Study of Variation of Wave-induced Stresses in a Seabed
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Chang, Pyoung Wuck - Park Young Gon - Woo, Chul Woong

Summary

It is expected that the soil behaviours in the seabed subjected to cyclic wave loads are much dif-
ferent from that on the ground. Cyclic shear stresses developed below the ocean bed as a result of a
passing wave train may progressively build up pore pressure in certain soils. Such build-up pore
pressure may be developed dynamic behaviour such as liquefaction and significant deformation of
the seabed.

Currently available analytical and testing methods for the seabed subjected to cyclic wave loads
are not general. The purpose of the study are to provide a test method in laboratory and to analyze
the mechanism of wave-induced stresses and liquefactions potentials of the unsaturated silty ma-
rine sand.

It 1s showed that the test set-up made especially for this study delivers exactly oscillatory wave
pressures of the form of sine function. Laboratory test results defining the cyclic shear strength of
the unsaturated porous medium that is homogenously sedimented. It is understood that the pore
water pressure due to induced-waves 1s not accumulated as the wave number increases but reveals
periodical change on the still water surface. The magnitude of the pore water pressure tends to be
attenuated radically with a certain time lag under the action of both high and low waves as depth

increases.
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Table-1. Physical properties of samples used

in the test
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Table-2. Wave properties of the sample area

wave properties
sample wav - -
depth(m) | height(m) | length(m) perlod(seq)
type 1 12.0 4 60.6 6.77
type 2 7.0 5.2 56.5 745

Table-3. Seabed properties at the sample

site
compressibilty| permeability | ) o
coefficient | coefficient p01jsson's porosity. [unit weight
ke | e [P 0 (Um)
2.67x10* | 4.0x10° 0.3 0.45 1.93
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Table-4. Test conditions for each wave type

specimen ) initial water pressure
) water depth | wave period
sample wave height pressure range wave type
(m) (sec) .
(m) (kg/cm?) (kg/cm®)
type 1 0.55 1.3 6.77 0.73 +0.04 ~—0.04 sine I}
type 2 0.55 1.3 1 7.45 0.6 +0.014~—-0.014| sine ¥}
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Table-5. Pore pressure variations for each
wave type
pore water pressure

Ju (kg/em?)
depth

nitial

sample | water

pressure

(kg/cm?) | (kg/cm?) 40cm
L0.04 +0.0175 | +£0.01
o (43.8%) | (25%)

0,014 +0.006 | +0.004
T 299 (286%)

Note : + : at wave crest

— : at wave trough
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Table-6. Results of tested for liquefaction probability evaluation

ave type type 1 type 2 -
depth ovo(kg/em?) | o, (kg/em?) | du(kg/em?) | 6,4(kg/cm?) ‘ 0, (kg/om?) | Ju(kg/cm?)

10cm 0.009 - < 0.03 0.009 - < 0.021

20cm 0.019 0.025 > 0.0175 0.019 0.008 > 0.006

40cm 0.037 0.0375 > 0.01 0.037 0.010 > 0.004
2ot Q57 dojue o7t & Ao v 045kg/cm?&, Zo] 40cmoAE 0.036~0
BRI 07kg/cm?o.2 ¥ E3t).
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