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Effect of the Tidal Sea Level Change on the Unconsolidated
Sediment in Gwangyang Bay
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Pusan 608-737, Korea

The characteristics of the unconsolidated sediment in Gwangyang bay was analyzed from
the core samples. The porosity of the sediment showed irregular variation with respect
to the sedimentation depth, which indicated that sediment weight-induced consolidation
was not significant. Numerical analysis for the mechanical and hydraulic behavior of the
unconsolidated sediment due to the tidal sea level change was processed. Because of the
delayed excessive pore pressure change in the very low permeable mud medium, the ma-
gnitude of the excessive pore pressure for the duration of the minimum sea level excee-
ded the total stress from the sea water weight, which resulted in the negative (tensional)
effective stress below the top surface. The in-situ effective stress, obtained by superposing
the tensional effective stress on the solid weight-induced compressive stress, was remained
to be tensile (quick-sand condition) near the top surface of the mud deposit. The occurre-
nce of the quick-sand condition provided a theoretical evidence for the insignificant conso-
lidation and the irregular porosity variation of the sediment. When the sand is distributed
on the top surface of the mud layer, the quick-sand condition occurred below the sandy
mud layer and the downward movement of sand particles was facilitated.
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Fig. 1. Geographic map around Gwangyang bay
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Fig. 2. Core sampling sites
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Table 1. Results of the size analysis and material pro- Station Depth Sand Silt Cla a VS
perties of the unconsolidated sediment in m) (%) (%) (% (kg/cm?®)
Gwangyang bay. 21 10 307 5599 4094 0.668 3.717
TR = 20 661 5108 4231 0.673 3232

. Depth Sand Si a 30 263 53.82 4338 0711 3555
Station “(0N (%) (%) (%) O (hg/em?) 40 382 8138 1480 0.703 2909
T 10 207 5315 4478 0791 2747 50 136 5504 4360 0710 3394
60 131 57.36 4133 0725 3.717
20 048 4951 4101 0650 3878 60 131 5r36 4138 0725 377
30 1826 47.85 33.80 0523 4.686 : ' 500, '
40 078 5443 4479 0667 5171
50 168 57.86 4030 0691 3.232 22 ;8 13:;1 32:%3 jg:(l’g 8:2;3 i;%
80 I8 oLzl S750 0895 oo 30 2048 4142 3789 0618 3717
: 91 4028 0. : 40 845 5771 3336 0647 3878
9 10 178 5108 47.14 0712 3232 s 15l as91 304 072z 323
20 340 5343 4317 0.706 3.394 70 32.83 31.05 3470 0.652 3.232
30 3018 39.25 3053 0.657 4.202
40 1549 47.04 3747 0555 5494 23 10 027 5168 4805 0.706 3555
11 10 046 4745 5200 0748 2.424 %8 01 gg'gg g% 8'282 g-gég
20 579 4936 4485 0682 2424 : : 150 -
40 053 5124 4823 0703 2586
30 1975 3696 4251 0664 1454 a0 053 slal 4823 0703 2580
40 090 47.19 5190 0.680 4.202 N B A e 5o

50 0.77 4950 49.72 0.707 4.363

60 010 47.39 5251 0712 2424 24 10 194 5304 4202 0730 2101

20 169 5646 4185 0.687 3.39%4
12 10 0.71 5234 4694 0728 2.909 30 1364 4822 3786 0654 4040

20 141 5081 47.78 0.705 2.586
30 093 5016 4891 0694 2586 40 1576 5447 2977 0641 3.070

40 180 5685 41.35 0.687 4.363

50 389 5266 4344 0673 3.394 28 10 2450 40.76 34.74 0629 3.394
20 1906 42.63 3830 0.652 4.040
60 152 5069 49.79 0677 5.010 30 1222 5134 3643 0652 4040
70 233 4858 49.10 0.657 5.010 ; - y ) ’
40 1129 5566 3305 0.693 4.848
50 7.89 48.77 4334 0.688 4.848
14 10 302 4705 4993 0.711 2.262 50 0695 5010

20 8.75 5211 39.08 0655 2424

30 1337 4963 37.00 0.678 2.424
301337 4963 37.00 0678 2424 30 10 192 57.07 4102 0663 3.878
20 103 5684 4123 0667 4525
50 115 5321 4564 0733 3.070
30 433 5581 3086 0.653 5010
60 117 5265 4619 0719 3.304 30333 5581 3986 0683 5010
70 198 5288 4506 0717 3.717 81 5664 4056 0. :
50 322 5568 4109 0.648 5818
15 10 334 5478 4188 0690 3555 60 247 5624 4129 0661 4.525
70 148 5588 4265 0.660 5656
20 450 6360 3181 0700 3.394 70 148 5588 4285 0660 569
30 151 5451 4398 0705 3.070 60 57.86 37.54 0. ‘
40 129 5644 4227 0712 3.878

50 295 5640 4065 0700 2909 32 10 0.52 51.98 4749 0.707 3.878

20 057 4997 4946 0691 43
60 573 5324 4091 0685 3.555

30 0.93 50.75 4832 0.698 3.070
70 157 5870 39.72 0.707 1939

40 249 49.05 4836 0690 3.232
80 093 5372 4535 0693 3.717 50 124 5019 4856 0.718 2909
90 0.79 54.76 4445 0721 3.717 : ) ’ '

60 074 5175 4751 0719 2.666
16 10 1.02 5092 48.06 0.757 1.293

20 290 48066 4913 0.752 1939 34 10 161 53.12 4527 0671 3.070
20 195 6741 3064 0672 2909
30 0.75 50.30 4395 0719 2101
30 00 5228 46.72 0.700 2.747
40 098 4748 5154 0.712 2.262
40 122 5131 4747 0700 3.07
50 6.28 5298 40.62 0690 3.070
60 1679 3998 4316 0628 3878 50 122 51.93 46.86 0.674 4.363
) ) : ) ) 60 082 53.71 4547 0.668 4.525
20 058 5402 4540 0679 3878 43 10 3.56 64.06 3238 0.613 3.717
20 088 6153 37. 658 4.0
30 190 53.82 4428 0.686 3.070
30 265 6133 36.02 0.655 3.878
40 243 5415 4212 069 2.262
40 1267 55.06 37.08 0617 4.202
50 162 55.75 42.62 0706 1.940
60 030 5563 4407 0713 2101 50 10.77 54.97 3426 0.619 4.202
- : : : : 60 3.70 60.57 3573 0.690 3.717

n: porosity VS: shear strength
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Fig. 5. Vane shear strength of Gwangyang sediment
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Table 2. Mechanical and hydraulic properties used in
modeling for the unconsolidated sediment

Mud Sandy Mud
E 10(MPa) 50(MPa)
v 0.3 0.27
v 0.4 0.35
k 10" “(m?/Pa-s) 107 2(m?/Pa-s)
B 0.72 0.60
a 0.74405 0.74074
M 17.369(MPa) 55.010(MPa)
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