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4
4.1
L=20m W=1m H=1m E=1.0x 10° kPa 1 =0.0.
P=1.0kN M=10.0kN m 1
y=17.887m x=0.2887m z=0.288
Tm . 1.
z 1
E—I Table 1 Deflection and stress at marked points
'__ o<~~~ -1 —->y
e M P /kPa
N | 0.30 52.87 1.0
1l 20m ' S0 61.96 1.0
1 0.24 34.64 0.0
3 0.24 34.64 0.0
Fig.1 Cantilever beam
4.2
r=4.12 R=4.32 t=0.1 E=1.0x10 1 =0.25 2
2
o 2
i Table 2 Displacement of the tip in loading direction
6x1 12x1 6
k—»p=
A2 0.08699 0.088 04 0.08734
2 0.4761 0.4853 0.5022
Fig.2 Curved cantilever beam
4.3 5§
“5 " 120 m
5.35m 23.35m 285m 9%4.4m E=2.0x10" kPa
pr=0.15. 3 28
3 67.46 mm 7
32 20
3 120 )
Table 3 Parameters of double curved arch dam c 100 %kx S
/m /° t/m r/m f%
i
0.0 40.0 23.35 73.40
20.0 43.0 21.10 115.26
40.0 46.0 18.55 143.54
60.0 49.0 15.70 164.57 I
20 40 60 80
80.0 52.0 12.55 178.54 -
2% /mm
88.0 53.2 11.17 178.92
100.0 55.0 9.10 179.47 3
120.0 53.0 5.35 170.80

Fig.3 Radial displacement of crown cantilever
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N

Application of 3-D generalized finite element to arch dam calculation

SHAO Guo-jian
College of Civil Engineering Hohai Univ. Nanjing 210098  China

Abstract Based on the conventional finite element the Lagrange interpolation space for displacement at each node is
extended to an arbitrary function expansion with any number of generalized displacements. Without the increase of the
number of nodes the precision of numerical calculation is improved only by improvement of the order of the interpolation
function at each node. In this paper a 3-D finite element numerical form for generalized 8-node isoparametric element is
developed and the numerical calculating program of the generalized finite element form is also discussed. The
computational examples of a cantilever beam a curved cantilever beam and a type 5 arch dam indicate the advantages of

the generalized finite element method which provides a new method for structural analysis and calculation for arch dams.

Key words generalized displacement generalized shape function generalized finite element arch dam





