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Effects of Partially Distributed Step Load on Dynamic Response
of the Plane Circular Arches
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Abstract

In this study. non-linear finite element analysis of dynamic response of steel arch under
partially distributed dynamic load was discussed. Material and geometric non-linearities
were included in finite element formulation and steel behavior was modeled with Von
Mises yield criteria. Either radial or vertical dynamic load was dealt in numerical examples,
Various load distribution conditions ranged 50~100% of arch span were analyzed for the
examples, Normal archi and arch with maximum shape imperfection of L/1,000 were
studied.- The analysis results showed that maximum displacement at the center of arch
was occurred when 70% of arch span was loaded. The maximum displacement at a
quarter of arch span was occurred when 50% of arch span was loaded and the
displacement was larger than that of center of arch. Ratio of arch rise to arch span within
0.2 ~ 0.3 seems to be appropriate for arch under radial or vertical load.
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Table 1 The dimensions and properties of circular arch

R=6.0~120 m
t=015 m

a =2262~90.0 degree
E=2.1x10' tf/m*

v =03

40000 tf/m*

p =0801 tf-s*/m"*
step distributed pressure q=10 tf/m°

yield criterion Von Mises

internal radius
thickness of arch
semi angle
elastic modulus
Poisson ratio
yield stresss fy =
mass density
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) Geometry

(b) Vertical load

(c) Radial load

Fig. 1 Geometry of the plane circular arches and loading cases
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Fig. 2 Dynamic response of vertical displacement at apex of arch due to arch rise to arch span ratio
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(a) Vertical loads
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(b) Radial loads
Fig. 3 Dynamic response of vertical displacement at A for partially loaded arch without shape imperfection
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4 Dynamic response of vertical displacement at apex for partially loaded arch without shape imperfection
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Fig. 5 Dynamic response of vertical displacement at B for partially loaded arch without shape imperifection
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(b) Radial loads

Fig. 6 Dynamic response of vertical displacement at A for partially loaded arch with shape imperfection
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Fig. 7 Dynamic response of vertical displacement at apex for partially loaded arch with shape imperfection
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