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ABSTRACT

This paper deals with the numerical analysis by the finite element method introducing Biot’s
theory of consolidation and the modified Cam-clav model proposed by Roscoe school of Cambr-
idge University as constitutive equation and using Christian-Boehner’s technique.

Especially, time interval and division of elements are investigated in view of stability and
economics.

In order to check the validity of auther’s program, the program was tested with one-dimen-
sional consolidation case followed by Terzaghi's exact solution and with the results of the Ma-
gnan’s analysis for existing banking carried out for study at Cubzac-les-ponts in France.

The main conclusions obtained are summarized as follows:

1. In the case of one-dimensional consolidation, the more divided the elements are near the

surface of the foundation, the higher the accuracy of the numerical analysis is.

2. For the time interval, it is stable to divide 20 times per 1-log cycle.

3. At the element which has long drain distance, the Mandel-Cryer effect appears due to time
lag.

4. Lateral displacement at an initial loading stage predicted by auther’s program, in which
the load was assumed as not concentrative, but rather in grid form, is well consistent with
the value of observation.

5. The pore water pressure predicted by author’s program has a better accordance with the
value of observation compared with Magnan’s results.

6. Optimum construction control by Matsuo-Kawamura’s method is possible with the predic-
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ted lateral displacement and settlement by the program.
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Fig. 2-1. Response of idealized soil to hydrostatic
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Fig. 3-1. Local coordinate used in calculating rate
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layer ] A i £ i M G, J v [ Gy K, ' Ovo
1 ‘ 0.12 | 0017 | 12 04,8 0.4 | 8.0 | 0.5 237
2 0.53 | 0.022 1.2 170. 4 0.4 | 6.9 \‘ 0.5 3.05
3 0.75 | 0.085 1.2 40. 8 0.4 | 4.6 0.5 3. 80
4 ‘ 0.53 | 0.048 1.2 68.3 0.4 r 5.1 | 0.5 l 4.76
5 0.52 | 0.039 | 12 107. 1 0.4 6.2 0.5 | 5. 82
6 ] 0.52 | 0.048 | 12 105.0 0. 4 i 7.6 0.5 | 6. 54
7 0.50 | 0005 | 12 535.2 | 0.4 ! 85.6 | 0.5 | 5. 14
layer J Ko | e 74 } Ix } Keo Ky
1 0.5 | .00 | 1.73 0.120 2,610 0,864 1074
2 0.5 2. 60 1.63 0.530 2.6%x107 0. 864 x 174
3 0.5 3,22 1.43 0.750 2.6X107 0. 864> 1074
4 0.5 2.24 | 1.53 0. 530 2.6%107* 0. 8645 1074
5 0.5 l 2.31 \ 1.53 0.530 2.6x10™ 0. 864107
6 0.5 2.20 1.58 0.520 | 2.6x107¢ 0. 864 % 194
7 0.5 \ 2.00 ‘ 2.14 | 0. 005 | Lo 1.9
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