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An Experimental Study on the Variation of Pore Water Pressures in
the Seabed Subjected to Waves

R B L .

Chang, Pyoung Wuck - Kang, Jun Young

Summary

For the geotechnical analysis in the construction and design of the coastal structures,
one of the most important factors is the existence of waves. The dynamic behavior and
deformation of the seabed subjected to wave load must be considered.

It is expected that the soil behavior in the seabed subjected to cyclic wave load is much
different from that on the ground subjected to dynamic forces such as earthquake.

The purposes of this study are as follows ; Firstly, to provide a testing method to generate
wave loads in the laboratory and measuring oscillatory pore water pressures in the unsatur-
ated marine silty sand specimen. Secondly, to analyze the mechanism of wave induced pore
water pressures and liquefaction potentials under the conditions in the testing.

It is shown that the test set-up manufactured especially for the test is good to generate
oscillatory wave pressures to the specimen with sine wave type.

From the results of this study, it is understood that the pore water pressure due to in-
duced waves is not accumulated as the wave number increases but is periodically varied
with wave passage on still water surface. The magnitude of pore water pressures mea-
sured tends to be diminished 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
" water wet .
spec1'flc content density PlaSth U.S.CS.
gravity (%) (t/m?) index
265 | 306 193 | NP | sM

percent finer(%)

grain size(mm)

Fig. 1. Grain size distribution curve

Table-2. Wave properties of the sample area

sample wave properties

wave | depth(m)| height(m)|length(m)|period(sec)
type 1 12.0 4 60.6 6.77
type 2 7.0 | 52 56.5 7.45
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Table-3. Seabed properties at the sample site

compressibility |permeability, unit

poisson’s
ratio{y)

porosity

(n)

coefficient

(m/s)

coefficient
(m/kg)

weight
(t/m?)

I

2.67x104 0.3 0.45 1.93
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Table-4. Test conditions for each wave type

, T initial
specimen | water | wave pressure
sample| : water wave
height | depth | period range
wave | m | (seo) pressure (kg/om?) type
(kg/emd)|
+0.2~ | si
typel| 065 | 12 | 677 | 11 Sine
—0.2 | wave
type2| v a5 0s | TOBT
4 B . 1
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Fig. 7. Pore pressure vs. time for type 2
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Table-5. Pore pressure variations for each
wave type

inttial | wave load | pore water pressure Ju

sample| water Ao (kg/cm?)
wave | pressure | (kg/cm?) depth
(kg/cm®) | 10cm | 30cm | 50cm
w1l 11 | o | E003 | £0014|£00075
(15%)| (7%)| (3.8%)
+0.021 | £0.016 | £0.011
type 2 0.6 +0.26

(8.1%) (6.2%)| (4.2%)

Note . + =at wave crest

— =at wave trough
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