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Utah Guide
Seismic Improvement of URM Dwellings

PREFACE

This publication is prepared for information purposes only, it is not to be used as a
construction document. This document is prepared for the owners of unreinforced masonry
structures (URM), to gain a better understanding of the seismic improvement of their dwellings.
Intended for use by contractors, repair specialists, and homeowners that possess construction

skills above a typical "handyman" level.

The agencies and businesses involved in the design and preparation of this publication
accept no responsibility for rehabilitation work or any action taken based on information found in
this publication.

If the owner of a URM structure has a desire for greater assurance and reliability, a professional
engineer and/ or architect should be commissioned to design and detail specific corrective measures
for their dwelling. Only through individual evaluation, analysis, design and inspection of a
dwelling's construction can insure such corrective measures. Nevertheless, we are confident that
URM homeowners can be successful in improving the seismic resistance of their dwellings through
proper application of the information in this guide.

Unreinforced masonry dwellings were typically constructed prior to 1970, when seismic
requirements were added to the Uniform Building Code. They were normally constructed with
solid masonry-bearing walls without adequate reinforcement. As a result, URM structures lack the
ability to move beyond the elastic limit required to absorb the seismic energy in an earthquake.
Often the structures are quite brittle and can quickly fail when seismic activity is present. Thus,
such URM structures should not be expected to perform adequately through a large seismic event.

The techniques shown in this document are intended to generally improve the seismic
performance of a URM structure, but the implementation of these fechniques cannot make a
dwelling "Earthquake proof'. There are a wide range of potential earthquakes. Moderate
magnitude earthquakes occur periodically, and although minor damage is associated with these
events, they can cause major destruction. High Magnitude ground shaking from a large quake may
cause a strengthened or partially-strengthened structure to fail. It should be expected that damage
will still occur; but generally, the more seismic measures taken to improve the structure, the greater
the potential reduction in damage.
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CHAPTER 1.
Introduction

F acilities constructed under the current provisions of the Uniform
Building Code require that they be built to resist a specified minimum
level of force that might be generated by an earthquake. ‘Buildings built prior
to the adoption and enforcement of these relatively recent requirements
almost always do not have the desired earthquake resistance. However,
buildings constructed with this minimum level of resistance could still
experience considerable structural and non-structural damage. This is
especially true considering that ground shaking exceeding the building code
anticipated level may occur resulting in increased damage to all structures.

The concept of
upgrading existing
buildings to resist
seismic forces is
relatively new in
the State of Utah.
Very little of this
work has been done
on houses. It is not
difficult t o
determine which
homes are
inherently
earthquake resistant
and which homes
are vulnerable to
seismic
disturbances.

FIGURE 1: Braced wall of URM. home after earthquake.
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Figure 2: Cracks/failure due to earthquake Photo: Ariel Benson

Earthquake ground shaking has been found to be very damaging to
Unreinforced masonry (URM) dwellings. Previous earthquakes have shown
that masonry structures are the most vulnerable of all building types to the
forces generated by a seismic occurrence. Relatively small levels of

ground shaking can
cause significant
damage in an URM
structure. Moderate to
large levels of ground
shaking have the
potential to cause
structural collapse to a
portion or all of the
building.

Figure 3: Unreinforced masonry collapse
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This guide will help
answer many of the
questions asked by
individual homeowners
as to their home’s
vulnerability to seismic
(earthquake) forces and
how to improve its
seismic performance.

The material contained
in this manual is
designed to educate the
homeowner with respect
to the effects of
earthquakes on masonry
homes. The material also
addresses how individual
homeowners can make
their own assessment of
possible seismic
improvements and

how to make them,

or have them made
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Figure 4: Interior URM wall collapse. Photo: Ariel Benson

by a contractor. This educational process is facilitated by using six model

homes representative of a wide spectrum of the masonry homes in the Utah

area. By examining the architectural features, configuration, and materials of

the homeowner’'s dwelling and then comparing these observations to the

model homes, it is usually possible to make some direct correlation between

the specific dwelling and one or more of the model homes. The six model

homes are described by photographs and drawings in Chapter 5. Basic seismic

deficiencies are noted for each model and alternative corrective measures are
suggested for many of the seismic deficiencies which are listed.
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Figure 5: URM wall (hollow Clay Units) collapse due to earthquake

It should be pointed out that the procedures contained in this manual will
not provide the homeowner with a completely earthquake resistant dwelling,
but will help improve the seismic performance of a URM. home during an
earthquake. If it is not feasible to make all of the proposed improvements,
any work done will generally be beneficial. The improvements should, as a
minimum, include the anchorage of the exterior walls to the roof and floor
structure. Detailed engineering analysis and design is recommended in order
to achieve a greater level of confidence in the strengthened building.

Chapter 2 provides the reader with directions for the use of this guide. A
process is also presented in Chapter 2 which explains how to define a specific
set of remedial measures. It also outlines the procedure for implementing
these measures, thereby improving the seismic performance of the masonry

(URM.) single family dwelling. A flow chart has been included on page 2 to aid
the homeowner in their use of this guide.
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