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A study in Geometric Methods of Designing Masonry Arches and
buttresses
Dr. Turath Gharib!
1: doctor in structure departement, Faculty of Civil Engineering

Abstract

This research presents a study of the geometrical methods used in the
design of masonry structures containing arches and supported by
buttresses. A definition of arches in different structural masonry systems
were studied where the buttresses are subjected to different cases of
internal stresses. The failure of masonry arches happens when the thrust
line goes out of the thickness and becomes tangent to the intrados or
extrados causing rotation or glissement of voussoirs in the hinge. This
failure is accompanied with a sufficient number of singes.

The study showed that the two methods used in determining the thickness
of arches in vaults give similar results in arches with minimum thickness
in the 30° of the springing line. The difference is 8.1%. This difference
increase and reaches 60 % in the springing line. The study revealed that
most geometric methods used in determining the large of buttresses do not
take in account the height of buttresses.

Key words:
Masonry structures, Arches, buttresses, lateral forces, thrust line,
vaults, stabilization.
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