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Regarding the importance of nonstructural elements in
the vulnerability of buildings and their seismic safety level,
on one hand, and the extensive damage to some of these
elements in the 26 December 2003 Bam earthquake, on the
other, this report first reviews briefly the particular features
of nonstructural elements in Iranian buildings, and then
presents the results of a thorough survey of their behavior and
the damage they sustained in the city of Bam. Finally, based
on the results of this survey, some recommendations are
made that will be useful for modification of the “Guidelines
for the Seismic Retrofit of Existing Buildings,” which is the
only official reference on this topic used currently in Iran.

Architectural features in buildings in Iran differ significantly
from those in seismically active developed countries, and are
the most problematic group among the nonstructural elements
in Iran. The particular features of this group are:

* Heavy weight;
* Low inherent integrity;
» Weak connection to supporting structure.

Examples of architectural components having all
the above characteristics are external walls and internal
separating walls and partitions made of massive brick
masonry, as well as stone facade or cladding, particularly
the 3-cm brick finishing of the external walls. Internal
veneer, such as ceramic tiles, and internal walls and ceiling
finishings are examples of components that have the second
and the third characteristics. The top wall and the parapet
cornices are components that have the first and the third
characteristics. Finally, window frames are components that
have the third characteristic in Iranian buildings.

This group of nonstructural elements can be considered
as the second problematic group because they have various
manufacturing standards, and they are mostly installed without
any specific standard. In fact, most of the major mechanical
and electrical equipment, such as Heating, Ventilating, Air
Conditioning facilities (HVAC), are imported from abroad.
In many cases, equipment comes from northern European
countries, which are not earthquake prone, and consequently
do not have any specific seismic provisions. Furthermore,
although these countries usually have high installation
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standards, the installation in [ran is done mostly by non-experts

who do not follow the installation instructions properly, and

therefore, even if the equipment is from a seismically-active
country and has the required installation instructions, those
measures usually are not actually implemented.

This group of nonstructural elements also has some
differences from those in other seismic countries, particularly
the United States. These differences are as follows:

* Elements either are or they contain fragile objects,
particularly in the case of a house’s internal ornaments;

* Elements are mostly heavy and are installed as hanging
objects from the ceilings in many parts of the building.
These two features have cultural roots. For example, it is

an Iranian tradition to have several old glass or ceramic jars

or other similar objects and big, heavy chandeliers in almost
all rooms, particularly in luxury houses.

The earthquake hit the city of Bam, the town of Baravat,
and several surrounding villages in Kerman province,
destroying more than 70% of the buildings in the stricken
area, and causing extensive nonstructural damage to the
buildings that remained structurally intact. The observed
cases of nonstructural damage were mainly architectural.
There was also some damage related to building contents,
and a few cases of damage to electrical or mechanical
components. In the main body of this report, the damage to
nonstructural elements is reviewed.

It can be concluded that:

* Almost all of the nonstructural elements in the existing
buildings of the country are vulnerable when subjected to
earthquakes;

e Infill walls and staircases are the most vulnerable
architectural elements;

» Weakness of connections and lack of integrity are known
to be the main causes of almost all nonstructural damage
in Bam city. This fact should be taken into consideration
both in the retrofit of existing buildings and in the design
and construction of new ones;

* To prevent breakage of glass in buildings, either it should
be a resistant type, laminated or similar, or the glass sheets
should have some kind of very soft and thick strip around
them to accommodate the relative movement between the
glass sheets and their frames;

* The use of lightweight materials and integrated sheet
veneers should be encouraged in the country. This will be
a very effective way of reducing the seismic vulnerability
of these nonstructural elements.

Keywords: Iranian buildings, Architectural components,
Mechanical and electrical elements, Building content
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