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Fig.1 Example of calculation

H<z K =k/10 K =k/100 £ =£k/1000 k' =£/10000

. 5 3 z 3.697m. k' =£k/10 5
3.729m k' = k/100 3.733m k' = k/1000 3.728 m k'
e = k/10000 3.728 m.
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;.?2 Table 1 Comparison of free surfaces of (3.75,0.013.75)
homogeneous rectangular dam body m 5 it
x 5 /’Fl/ +5
0 6.000 6.000 (3.75,0.0,3.50)
MR 10 2630 003 3 m
2.0 5.100 5.084
’ Fig.3 Gauss points in element
3.0 4.380 4.322
Fig.2 Equipotential line 4.0 3.250 3.250

of seepage field
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Fig.4 Comparison of different load-cases for upstream surface
a. 2~4 z=0.5m 2 z=0.5m
13475.0N 1 0.25m
1225.0N 12250.0N 7= Table 2 Equivalent nodal force in horizontal
0.5m 6125.0N 2 direction obtained from seepage force
in horizontal surface at z=0.5m
12250.0N.
x/m N x/m N
0 154.615 2.25 372.819
1 2 0.25 309.935 2.5 390.173
0.5 312.048 2.75 410.549
—48.81% 2=0.25m - 075 315560 | 3 434.314
22.51% z2=0.25m x - 1 320.521 3.25 461.856
121.43% 2 =0.25m 2 1.25  327.157 | 3.5 492.338
1.5 335.517 3.75 518.849
303.99% #=3.T5m . A 175 345777 | 4 264.825
-3.39% -10.36% «x z 2 358.149

45.66% -196.31%.
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Table 3 Comparison of upstream surface Table 4 Comparison of upstream surface stress
displacement under different load-cases under different load-cases
/mm /mm x /kPa z /kPa
A A A B A B
1 0.02598 0.07408 0.02201 0.02201 1 -49.9 -0.219 65.8 264 0.244 264
2 0.01988 0.07157 0.01973 0.01973 2 1.01 -0.319 51.0 204 -0.235 204
2
b. X z
C. X
! ? “ K x
65.8kPa z 264 kPa : "« 51.0kPa z
204 kPa.
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Application of Marc software to analysis of seepage field
and seepage force

HUANG Yao-ying SHEN Zhen-zhong WU Zhong-ru
College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China

Abstract The seepage field is analyzed by use of the active and inactive element technique and the technique of adjusting
permeability coefficient at Gauss points in transitional elements and the seepage force is analyzed with the water head at
each node of the seepage field. Then the water load is taken as the surface load and the volume load respectively and
the comparison of the two load-cases shows that when the water load is taken as the surface load its resultant force in
direction x is close to the seepage force in the same direction when it is taken as the volume load. However there are
still great differences when the resultant of the action forces is the same but the distributed forms are different due to the

fact that the structure is a deformed body.
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