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The macro element method proposed by Sekiguchi et al. is a technique to be able to consider the 
effect of vertical drain by the element level under the plane strain condition. However, there is a 
limit in the use of the macro element method, because the space discretization is performed by 
using the technique of Akai and Tamura where the head of water is represented by the element 
center of gravity. In this paper, propose the expanded macro element method that doesn't depend 
on how to choose the interpolation function where a continuity equation of the macro element 
method is shown by a general space discretization type. In addition, soil slope, drain arrangement, 
well resistance, and vacuum consolidation are considered in the expanded macro element method. 
The effectiveness of this method is examined by executing the FEM analysis of an actual site. 
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zŜ  

xSb 1
2
3

5.0

35  

xz SS
2
3ˆ 36  

19

-10  

-9 1  

a Christian  

b Sandue  

 

y

x a2

98 kN/m2 

-1 

E 1780 (kN/m2)

=0.333

k  =4.32×10-4  (m/day)

1.
0m

 

2.0m

- 435 -



 6

VD  

b
S

nF
k y

w

x
VD

2
3

2
5.0

    37  

-12 -9 1

Barron

3.3

-3

-13
1 a2

VDQ̂ 6  

kaxVD AikQ̂   38  

38 kA

yS  

dSA a
yk

2

0
  39  

yS

1yS 2yS  

costan
2

21 a
SS

S yy
y   40  

39

kA  

y
yy

k Sa
SS

aA 2
2

2 21    41  

 yS  

wp
-14 wp

9  

tygrftyrpp ww ,,,,,  42  

rf 10

wp

ai 17
38

VDQ̂  

w
y

w

h
VD p

nF
SkQ

2
 ˆ  43  

18 43

VD  

z

y

w

x
VD S

S
nF

k
ˆ

2   44  

19 yS  

 

a2

b2

zŜ
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