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Abstract:

A procedure for the analysis of an open spandrel arch including the effects of the superstructure is
developed by neons of a special adaptation of the method of moment distribution and the virtual Trork
equations. The arch is considered cut at the center line, and the action of one half of the structure upon
the other is replaced by six unknown forces (one horizontal force, one vertical force and one moment
applied at both deck and arch at the center section). All joints of the remaining arch structure are then
held against translation by sets of restraining forces. The moments resulting from separate application
of the real loads and each one of the six above mentioned unknown forces are determined. Additional
joint moments are introduced, obtained from the solution of so-called equilibrium equations, which
remove all restraints and restore equilibrium of external and internal forces. The joint moments,
expressed in terms of actual loads and the six unknowns, are then utilized to determine rotation and
deflections in horizontal and vertical directions of both deck and arch at the center section. The fact that
rotations and deflections at that section must be identical for the two halves of the structure, provides
six equations, permitting solution for the six unknowns. A model arch, tested by the University of
Ilinois experiment Station in 1928, is analyzed by this procedure, and a comparison between
calculated and measured stresses is made. Close agreement is obtained, indicating decided superiority
of this approach over the conventional one of neglecting the effects of interaction between deck and
arch rib.
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