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Strongest Static Arches with Constant Volume

o|gdg* « O|Ef
Lee, Byoung Koo ¢ Oh, Sang Jin

sk
QAT -

* Lee, Tae Eun

Abstract

This paper deals with the strongest static arches with the solid regular polygon cross-section. Both span length and volume of
arch are always held constant regardless the shape functions of cross-sectional depth of regular polygon. The normal stresses
acting on such arches are calculated when both static vertical and horizontal point loads are subjected. By using the calculating
results of stresses, the optimal shapes of strongest static arches are obtained, under which the maximum normal stress become
to be minimum. For determining the redundant of such indeterminate arches, the least work theorem is adopted. As the numer-
ical results, the configurations, i.e. section ratios, of the strongest static arches are reported in tables and figures. The results of

this study can be utilized in the field of the minimum weight design of the arch structures.
Keywords : strongest static arch, constant volume, least work theorem. tapered arch, minimum weight design
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Circular arch, linear taper, clamped-clamped ends,
=0.2, e=0.8, k=3, (p,~1, £,70.4), (py=1, £,=0.4)
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1. 2 9712} SAP 20009 siA{zz} Hlm
o B12 BTl SAP 2000
W
A4 24 | A8 &4
Ry(N) Ry(N) M,(Nm)
5 A 27 | 31791 | 32663 0
5 | SAP2000 | 31791 32525 0
% A o7 | 39871 567.46 0
o | SAP2000 | 39738 | 56176 0
7 B | 41134 | 48258 | -20.55
SAP 2000 | 41137 | 46897 | -22.58
5 zg
e 3H2 9 lm
SO g (0}x] A%
A4 24 | A 21 332 (o1 AA)
NN) OMN) M(Nm)
A Bl | 110788 | -463.34 10.09
i SAP 2000 | 110327 | -470.96 10.37
3 A
3 A B | 134871 | -382.54 232
- SAP 2000 | 134033 | -393.12 2.80
w4
S 2o | 126383 | -369.91 5.06
SAP 2000 | 1247.63 | -378.49 5.77
A

e/=1 m, #=0.2 m, V=0.000625 m’

¢ d;=0.0187 m, d,=0.0150 m

e P=781.25 N, x,=0.4 m, P=781.25 N, x,=0.4 m
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< Parabolic arch, paraboilc taper, f=0.3,
1 e=1.2, k=4, (p,=1, £,70.3), (py=1, £4=0.7)
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" Parabolic arch, paraboilc taper, £=0.3,
1 e=12, k=4, (p,=1, £,20.3), (py=1, £=0.7)
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“| Sinusoidal arch, sinusoidal taper, /=0.4, e=0.6,
| k=circle, =0.03, (p,=1, £,=0.5), (py=1, £,=0.5)
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