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Fig.1 FEM structure model
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Fig.2 Partial results of topology optimization
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Fig.3 Topology optimization result after modification
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V* 90% 0.1mx0.1m 4 .
1
Table 1 Coordinates of key points on arch axes
7/
. x/m 7
0 0 0 0 0
4 1 6.125  5.40 5.36 6.13
Fig.4 Arch axis by topology optimization 2 12.250 9.31 9.19 9.69
22 3 18.375 11.45 11.48 11.63
’ 4 24.500 12.25 12.25 12.25
m =1.347 12 5 30.625  11.45 11.48 11.63
yiu/f=0.240. 6 36.750 9.31 9.19 9.69
7 42 .875 5.40 5.36 6.13
8 49 0 0 0
x*+ y+18.375 2=30.625"
Boy= —x2/49 + x . 1
5

M4=-484227N-m
Mp=-487071N-m
Mc=-389915N-m
Mp=-342759N-m
Mr=-295604N-m

=-595201N-m
Mp=-500294 N-m
Me=-405387N-m
Mp=-310480N-m
Mr=-215574N-m

HGAFL D My=-120667N-m My=-248 448N-m
Ms=-25760N-m MG=-201292N-m
Mp=69147N-m Mp=-154 136N-m

M;=164054N-m M;=-106 980N -m
(a) AR LL (b) =R B

Ma4=-434 007N -m
Mp=-390208N-m
Me=-346 410N-m
Mp=-302611N-m
Mr=-258 813N -m
Mpr=-215015N-m
Ms=-171216N-m
Mr=-127418N-m
M;=-83619N-m
(OEEN &S E
5
Fig.5 Bending moment on arch axes
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Table 2 Calculated results of maximal
0.3m 0.75m 2.1m. aple cfated restlls o
3 stress and deformation
90m’/s 4.41m 5.15m
5.60m. 1.5mx1.5m 3 /MPa /m
-8.95 0.012
-9.58 0.013
-9.97 0.014
2 . -11.50 0.012

2 - 25.40 0.024
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Continuum topology optimization method for arch axis design
of arciform aqueducts

ZHANG Zhong-zhong SU Chao
College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China

Abstract A continuum topology optimization model for arch axes was developed based on their stress characteristics. The
arch axis of arciform aqueducts formed by the continuum topology optimization method was compared with the circular arch
axis and the parabolic arch axis of the same span. The result shows that the bending moment of the arch axis under the
action of self-gravity and its stress under the same uniform-distributed loads obtained by the continuum topology
optimization method are smaller than those of other two kinds of arch axes demonstrating the applicability of the

continuum topology optimization method in design of arciform aqueduct arch axes under relatively uniform-distributed

loads.

Key words continuum topology optimization method —arciform aqueduct arch axis





