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An Analysis on the Deformation of Clayey Foundation
Using Elasto-Viscoplastic Model

3 ™ |
Lee, Moon Soo
Summary

This study aims at predicting the behavior of saturated soft clayey foundation subjected
to earth structure loads such as tidal dike, embankment etc. by using Biot’s consolidation
equation coupled with elasto-viscoplastic constitutive model. To validate the computer program
developed by author, a case study was performed for the site of Kwang-yang steel works
improved by sand drain, where since the beginning of the works, field measurements(settle-
ment, lateral displacement and excess pore water pressure) had been accurately achieved.

Comparisons between numerical results and observation values were carried out.

The main results obtained are summarized as follows :

1. Settlement and lateral displacement between numerical and observation values show
satisfactory accordance. _

2. As for the exess pore water pressure, numerical results appear to be larger than observa-
tion values, which may be due to the existence of sand seams which were not found during
soil invesitigation.

3. Useful data avaiable for failure prediction of soft foundation can be secured by examining

lateral displacement, settlement, exess pore water pressure and stress paths.
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Fig. 1. Flow chart of FEM progam for consolidation analysis
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Table-1. Matertial propertles & paramenters used in calculation

(Unit 5 Length : m, Mass : ton, Time : day)

Layer A x M Ca Go v O've Ko G
1 0.325 0.049 1.27 0.003 100 0.374 10.00 0470 10.00
2 0.325 0.049 1.27 0.003 100 0.374 11.75 0470 11.75
3 0.325 0.049 1.27 0.003 100 0.374 14.20 0470 14.20
4 0 0 38+ 0 100 0.250 5.00 0470 5.00
5 0 0 38 0 100 0.250 6.50 0470 6.50
6 0 0 38 0 100 | 0250 | 800 | 0470 y 800
7 0 0 38 0 250 0.374 2.55 0470 2.55
8 0 0 38 0 250 0.374 5.80 0470 5.80
9 ] 0 38 0 250 0.374 7.20 0470 7.20
10 0 0 38 0 250 0.374 8.60 0470 8.60
11 0 0 40 0 250 0.250 2.00 0.333 2.00
Layer Ko € Te Vo Ak kv kyo
1 0.470 1.00 0.6 10° 0.325 0.806X10°® 0.086X 103
2 0.470 0.92 0.6 107 0.325 0.634X10°° 0.634X102
3 0470 0.86 0.6 10°° 0.325 0.524 X102 0.525X 1073
4 0470 1.20 0.6 0 0 0 0
5 0470 1.10 0.6 0 0 0 0
6 0.470 1.00 0.6 0 0 0 0
7 0470 0.73 1.7 0 0 0 0
8 0470 0.73 0.7 0 0 0 0
9 0470 0.73 0.7 0 0 0 0
10 0470 0.73 0.7 0 0 0 0
11 0.333 0.73 1.6 0 0 0 0
* Ko=1—sin¢'=1~—sin 32°°) 2§ A4
+ 52 9 AEASY yPwag,
Table-2. Comparisons of settlement
unit=cm
Meth](?:iiy 3 6110203040 |50 |62 |72 8292102142242 342|542 {1042{2040
Barron | 35 (42 |46 {48 |66 | 72 | 74 | 79 | 89 96103108 (125|128 {130 | 137 | 141| 142
FEM 3313842145162 |68 | 70174 )84 ) 9| 96|101|120(123|125}132| 139 140
Field 50| 56|62 74| 74|86 |95 |98 108116123 |128 140 142 | 145 | 146 | 148| 150
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