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Analytical theory for consolidation of double-layered composite
ground with granular columns
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Abstract: An analytical theory for consolidation of doublelayered composite ground with granular columns considering the stress concentration ef-
fects is presented, and the orthogonal relation of double-layered system of such ground is obtained. A lot of calculations are performed based on the
solutions and the corresponding results are introduced diagrammatically, from which the consolidation characteristics of composite ground are inves
tigated and discussed. The geometric parameters and modulus of compressibility of granular column have great influence on the consolidation pro-

cess. The average consolidation degrees defined by excess pore water pressure and settlement respectively are different to some extent. The consol-

idation degree calculated by the existent theory is smaller than that calculated by the proposed theory in this paper.
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Fig. 1  Analysis scheme
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Table 1 Calculation parameters

kwi kv ko kw2 ke ke Ea Ep
2 .S 20 20 1.0 1.0 .5 0.5 0.5
3 1.5 2.0 2.0 2.5 1.0 1.5 0.5 0.5
4 .5 20 20 1.0 1.0 .5 0.5 0.5
5 .5 20 20 1.0 1.0 .5 0.5 0.5
6(1) L5 20 2.0 1.0 1.0 .5 0.5 0.5
6(2) 1.5 2.0 20 1.0 1.0 .5 0.5 0.5
(1) 1.5 2.0 1.0 1.0 1.0 .2 0.5 0.5
72) 1.5 2.0 2.5 .LO 20 25 05 05
By Ep ks
e I‘il E, ;:: n $ i P
2 0.4 0.2 2.0 5.0 1.5 50 0.6
3 0.2 0.4 0.8 8.0 1.5 50 0.6
4 0.4 0.2 2.0 AR 1.2 50 0.6
5 BEH 2.0 5.0 1.5 50 0.6
6(1) 0.4 0.2 2.0 3.0 1.5 30 0.6
62 0.4 02 20 70 L5 50 0.6
(1) 0.2 01 20 30 L2 50 0.6
1

7(2) 0.2 0.1 2.0 5.0 5 50 0.6
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Fig.2 U- z/H curves under condition of PTIB
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