m-116 EARELVIE IR e H 42 (1998.3)

Consolidation characteristics of double-layered ground with vertical drains
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INTROUCTION

Vertical drains are usually installed in subsoil consisting of several layers. The closed-form solution of
consolidation of double-layered ground with vertical drains has been obtained by Tang (1997). There are many
different characteristics between homegeneous ground and stratified ground. Some consolidation characteristics of
double-layered ground with vertical drains are presented.
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By virtue of continuous conditions at z = A, , we obtain:
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In order to get unequal zero solutions of X, ordering S =0, so, 8, is obtained. Then, substituting [, into
Eq.(3), ¢, ,b,, and d,, are obtained.
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The average consolidation degree for any layer is:
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The overall average consolidation degree for whole soil layer
defined by excess pore water pressure and that defined by total
settelment is: .
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CALCULATION AND DISCUSSION

It can be clearly seen in Fig. 2 that there is difference between the

overall average consolidation of whole thickness of soil defined by

excess pore water pressure and that defined by total settelment.

There are three results drawn from Fig.3:

a). Using average parameters of soils of two layers to evaluate the
overall average consolidation degree of whole thickness of soil,
in this figure, before about 50% consolidation degree, there are
two possible conditions that evaluating value is bigger or
smaller than actual value, after about 50% consolidation degree,
evaluating value is bigger than actual value.

b). For Case A, U, >U, .ForCase B, U, <U, .

¢). There is a cross point of two curves of U, of Case A and

Case B. There is a cross point of two curves of U, of Case A
and Case B too. In the early stage, the overall average
consolidation degree of Case B, which has higher coefficient of
consolidation of soil of the first layer, namely, ¢, > ¢y, is

bigger than that of Case A, which has smaller coefficient of
consolidation of soil of the first layer, namely, ¢,, <c,,.Inthe
late stage, the result is opposite.

Fig. 4 can give out some analyses of Fig. 3.
d). In the early consolidation stage, U.(B)>U.(C) and
U2(B)~U2(C), 50, U,(B)>U,(C) and U;(B)>U(C).
e). In the early stage, 51(8)—51(,«1) >52(A)—51(B), so, the
overall average consolidation degree of Case B, is bigger than
that of Case A. In the late stage, U2(A4) -U2(B) > Ui (B)-Ui(A),

so, the overall average consolidation degree of Case B, is
smaller than that of Case A.

CONCLUSIONS

1). It is difficult to determine which one is bigger, U por U..

2). If using average parameters of soils of two layers to evaluate
the overall average consolidation degree, during the late stage,
evaluating value is bigger than actual value. But, during the
early stage, there are two possible conditions that evaluating
value is bigger or smaller than actual value.
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Fig. 2 Comparison of ﬁp, ﬁs, l_11 and l_Jz
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Fig. 3 Comparison of Gp and Ug with the same
average mechanical parameters
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Fig. 4 Comparison of U1 and Up with the same
average mechanical parameters

3). If two cases with the same average parameters, in the early stage,the overall average consolidation degree of the
case with higher coefficient of consolidation of soil of the first layer is bigger than that of the case with lower
coefficient of consolidation of soil of the first layer, in the late stage, the result is opposite.
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