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Introduction

The damage that occurred to out-of-plane
connections between panelized plywood roofs
and perimeter concrete or masonry walls
during the 1971 San Fernando and 1994
Northridge earthquakes demonstrated that
earlier codes may not have provided buildings
with sufycient protection against out-of-plane
forces during strong ground shaking. The
most signiycant failures occurred in large box-
type structures with high walls and pexible
diaphragms. Recordings from instrumented
buildings showed that in such buildings, the
acceleration at the center of the diaphragm is
often over three times the acceleration at the
ground level. This led to changes in the code
requirements for out-of-plane anchorage of
concrete and masonry walls, particularly when
they are supported by pexible diaphragms.

This edition of masonry chronicles will discuss
the procedures for designing to provide
anchorage for concrete masonry walls subjected
to out-of-plane earthquake loads. Examples
that highlight some speciyc code requirements
will also be presented.

Anchorage Forces on Masonry Walls

As shown in Figure 1, masonry walls that are
subjected to lateral loads from earthquake and
wind demands typically span between poors
and/or roof levels. This means that adequate
reactions, or anchorages, must be developed
at poor and roof supports to resist the tendency
of the wall to pull away and collapse during
earthquakes and high winds.
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Figure 1 Development of Anchorage Forces
Due to Lateral Load

In the past, out-of-plane failure of wall to roof
connections was one of the more common
types of failure of that occuring in masonry
buildings subjected to severe ground shaking.
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