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When undertaking the 
renovation of an exist-
ing educational facil-

ity, there are numerous ques-
tions that must be asked and 
answered.  

This is the case for all of the 
major systems that make up 
the building: roofing and siding, 
mechanical and electrical sys-
tems, and, of course, the build-
ing structure.  While it’s often 
apparent that upgrades to these 
systems are needed, determining 
the scope of work necessary to 
achieve desired, or often man-
dated, seismic upgrades often 
takes a thorough investigation.

Depending on the age of the 
building, some systems may 
require more attention than oth-
ers. For example, many build-
ings constructed in the past 20 
years will not require significant 
structural improvements, except 
in response to reconfiguration 
of program spaces. This is due 
to the fact that modern build-
ing codes are much more com-
prehensive than older codes in 
accounting for the effects of 
earthquakes on buildings.

When older building codes 
were developed, the dynamic 
nature of seismic loading and its 
effect on structural systems was 
far less understood. As such, the 
magnitude of loads that could be 
generated by seismic events was 
typically underestimated.  This 
is especially true in the Pacific 
Northwest, where susceptibility 
to large earthquakes was largely 
unknown until relatively recently.  

In addition, older methods of 
construction lacked the durability 
and resiliency required of build-
ings constructed under current 
building codes. 

A good example of this is in 
unreinforced masonry buildings. 
These structures accounted for 
the vast majority of the damage 
experienced in the Puget Sound 
region during the Nisqually earth-
quake in 2001. This damage was 
due to the brittle nature of the 

materials used in masonry wall 
construction.

Evaluating the structure
Addressing these deficien-

cies and those of other types 
of structural systems becomes 
the primary focus of the struc-
tural engineer during the early 
planning stages of any planned 
building renovation.  

Generally, this process begins 
with an evaluation of the exist-
ing structure, which focuses on 
identifying the weak spots in the 
vertical and lateral load carry-
ing systems. Assuming that the 
building has been functioning 
prior to the renovations, it is 
unlikely that this investigation 
will find significant deficiencies 
in the vertical load system.  The 
lateral load resisting system then 
becomes the primary focus of 
these evaluations.  

There are several tools that can 
be used to facilitate the struc-
tural evaluation, including stan-
dards developed by the Federal 
Emergency Management Agency 
and the American Society of Civil 
Engineers (ASCE). 

These standards are generally 
geared toward identifying por-
tions of a building that have been 
problematic in similar buildings 
during past earthquakes. Once 
these deficiencies are identified, 
a plan of attack can be devel-
oped for improvements to the 
structure.  

At this point in the process, 
it is generally prudent to begin 
dialogue with the local building 
department to establish what 
will be required as part of the 
planned renovations. Smaller-
scale renovations can often be 
done without triggering seismic 
improvements, whereas more 
significant modifications will gen-
erally mandate upgrades that 
bring the building into compli-
ance with the intent of current 
building code standards.  

This often becomes a source 
of negotiation between the 
building official, the structural 
engineer, and the architect or 
building owner. During these 
negotiations, the idea of bring-
ing the building “up to code” is 
weighed against those portions 
of the structure that will remain 
in place, but cannot be modi-
fied to be in strict compliance 
with building code provisions. 
Oftentimes, individual structural 
components that are not in com-
pliance with code provisions can 
be supplemented with redun-
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dant structural elements that will 
maintain stability in a building 
that has experienced significant 
structural damage.  

Again, unreinforced masonry 
buildings provide a good exam-
ple of this scenario: New beams 
and columns can be provided 
adjacent to bearing walls to pro-
vide vertical support of floor and 
roof framing in the event that the 
walls are damaged to the extent 
of losing capacity.  

These types of measures will 
help to significantly improve 
building occupants’ safety during 
a seismic event, and will allow for 
safe exiting of a building after 
an event. 

Choosing the scope
For these types of situations, 

there is a separate set of code 
provisions geared specifically 
toward strengthening existing 
buildings. 

The International Building Code 
(IBC) references two separate 
documents of this type. The 
first is the International Existing 
Building Code, which is pub-
lished by the same group that 

is responsible for the IBC. The 
second is the ASCE 41 docu-
ment, which is a standard that 
has been developed over the 
past few decades to address the 
needs for both evaluation and 
renovation of existing structures.  

Both of these documents pro-
vide guidance for both the build-
ing official and engineer in deter-
mining the scope of improve-
ments that will be needed to 
bring the building up to code.

Once the structural scope is 
defined, along with the scope of 
the other design disciplines, cost 
estimates are made to deter-
mine the costs of the anticipated 
renovation work. These costs are 
weighed carefully with various 
other considerations to deter-
mine the feasibility of renova-
tions versus replacement with 
new construction.  

Some considerations include 
the ease or difficulty of fitting 
new educational programming 
into an existing building shell, 
how and where new mechani-
cal and electrical systems will 
be incorporated, and whether 
the building has historical sig-
nificance to the community. Addi-

tionally, sustainability goals are 
evaluated, with the understand-
ing that retaining an older build-
ing and breathing new life into it 
is in itself an act of sustainability. 

Planning the execution of reno-
vations and deciding whether 
there will be a need for phased 
construction or if the entire facil-
ity can be made available for 
renovation work is also a critical 
piece of the puzzle in determin-
ing if the building can be feasibly 
renovated.

Once the details of the ques-
tions outlined above begin to fall 
into place, the designs for the 
renovated building can begin in 
earnest with an eye to the goal of 
providing future generations with 
a modern learning environment 
while retaining and refreshing an 
aged community asset.

Craig Stauffer is the managing 
principal of the Seattle office of 
PCS Structural Solutions, and 
Bret Maddox is an associate 
principal in the Tacoma office. 
PCS Structural Solutions is a 
single-discipline structural engi-
neering firm based in Tacoma 
and Seattle.

Photo by Dan Tyrpak Photographic, courtesy of BLRB Architects

Garfield High School in Seattle completed a renovation and addition in 2008. Work 
included restoration of two buildings constructed in the 1920s. However, even 
much newer buildings may need seismic improvements if their uses change.


