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Perspectives on ASCE 41 for  
Seismic Rehabilitation of Buildings
By Existing Buildings Committee, Structural Engineers Association of Northern California (SEAONC)

Using the building code to seismically retrofit 
existing buildings requires ample judgment. 
Provisions intended for new construction do 
not fit well with non-compliant materials, sys-
tems, and details. In the end, it can be hard to 
know just what earthquake performance you’re 
getting from your design. ASCE/SEI 41-06, 
Seismic Rehabilitation of Existing Buildings, 
is a national standard that offers alternative 
retrofit criteria. Compared with the building 
code, ASCE 41 directly accounts for obsolete, 
even archaic, conditions and addresses a range 
of performance objectives, from Collapse 
Prevention to Immediate Occupancy.
While ASCE 41 and its predecessors (FEMA 

273 and FEMA 356) have been used for many 
voluntary retrofits, especially in California, only 
now, with adoption of the 2009 International 
Building Code (IBC), is the standard approved 
explicitly for work triggered by alteration, addi-
tion, repair, or change of occupancy. The citation 
comes through a provision in IBC Chapter 34 
that allows the use of the International Existing 
Building Code (IEBC) as an approved alternate; 
the IEBC explicitly references ASCE 41.
For many engineers, ASCE 41 will be unfa-

miliar and possibly intimidating. The document 
is four hundred pages long and includes termi-
nology, concepts, and procedures not used in 
code-based design. University courses and 
professional continuing education programs are 
not yet widespread. (An explanation of ASCE 
41 is beyond the scope of this article. Users 
are referred to the proceedings of Structural 
Engineers Association of Northern California’s 
(SEAONC) 2007 Spring Seminar and a 2010 
webinar presented by NCSEA.)
Meanwhile, ASCE has just begun a revision 

cycle. Our committee felt it appropriate to sur-
vey California engineers about their use of ASCE 

41 in order to help identify shortcomings and 
guide future development of the standard.
We created an online survey and publicized it 

to the four thousand members of the Structural 
Engineers Association of California (SEAOC). 
From August to November, 2009, 204 respon-
dents completed the survey.
Forty-nine percent of respondents had used 

ASCE 41, but not regularly. The others re-
ported either extensive experience (29%) or 
some experience (22%) with the document. 
Most (60%) had produced ASCE 41 calcula-
tions themselves, as opposed to having only 
used the document in a supervisory role.

Overall Satisfaction
A clear majority (73%) felt ASCE 41 had 

a positive impact on their technical practice 
(Figure 1), and 62 percent gave it an overall 
grade of A or B (Figure 2). Respondents more 
experienced with ASCE 41 gave it, on average, 
a higher grade. We are looking at the reasons 
why sixteen percent of respondents assigned a 
grade of D or F, with the hope of finding con-
sensus on ways to improve the standard.
Because ASCE 41 is a standard, it is written 

in “mandatory” code language. Its requirements 
may be modified or applied with judgment, 
however, when approved by the building of-
ficial or when used for voluntary retrofits. Still, 
there is no consensus on when to stray from 
the standard or how to document that use of 
engineering judgment.
Survey respondents had mixed views on strict 

adherence to the ASCE 41 provisions. A major-
ity (70%) found the document more applicable 
as a guideline open to judgmental use. Seventy 
percent also have modified or ignored provisions 

when using it. By contrast, 63 percent indicate 
that the document is not overly prescriptive.
Reasons for this apparent contradiction are not 

yet clear. One possibility is that ASCE 41’s four 
alternative analysis procedures offer some choice 
to the engineer, but once a procedure is selected, 
the strict language is perceived as restrictive.

Opportunities for Improvement
Survey respondents indicated areas where 

they felt ASCE 41 needs improvement. Strong 
majorities called for an example applications 
manual (86% of respondents supported this), 
better-informed building officials (82%), and 
training classes (79%).
Respondents would also like to see a calibra-

tion or comparison with the building code 
(74%), reconciliation of nonlinear static and 
nonlinear dynamic analysis procedures (64%), 
and reduced conservatism in linear static and 
linear dynamic procedures and acceptability 
criteria (64%). Specifically, ASCE 41 provisions 
for material testing and for checking overturn-
ing effects are felt to be cumbersome or overly 
restrictive; the SEAONC Existing Buildings 
Committee (EBC) expects to propose changes 
for the current revision cycle.
General corrections and errata (60%), as well 

as clearer text and organization (60%), also re-
ceived majority support.

Using the Survey Data
Our survey also looked at how engineers have 

used ASCE 41 for different structural materials 
and building systems, including nonstructural 
components, and which of ASCE 41’s analy-
sis procedures and performance objectives 
have been used most often. The full data set, 
including narrative and multiple-choice an-
swers, is available at the SEAONC website: 
www.seaonc.org.
We continue to study the survey data, and 

we encourage other Structural Engineers 
Associations to poll their own members about 
standards of practice in seismic evaluation and 
retrofit. Professional associations should take 
the lead in soliciting input so that actual user 
experience can better inform the codes and 
standards development process.▪
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Figure 1. How has ASCE 41 affected your technical practice of earthquake 
engineering? (Figure shows percentage of respondents.)
Figure 1: How has ASCE 41 affected your technical 
practice of earthquake engineering?
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Figure 2. Assign an overall grade to ASCE 41, considering its 
format, usability, technical quality, usefulness, and evaluation/design 
outcomes. (Figure shows percentage of respondents.)

A: Excellent, could not 
expect more from 
pioneering effort.

B: Very good effort, but 
can be improved.

C: Equivalent to most 
other industry codes and 

standards.

D: Misses the 
mark, needs revision.

F: Poor, does not satisfy 
industry needs, requires 

major changes.

Figure 2: Assign an overall grade to ASCE 41, 
considering the document format, usability, technical 
quality, usefulness, and evaluation/design outcomes.

The ASCE 41 Survey Project was a 
volunteer effort by members of the SEAONC 
EBC: Bruce Maison (project lead), Russell 
Berkowitz, Heidi Faison, Justin M. Spivey, 
and Mohamed Talaat. Bruce can be reached 
at maison@netscape.com.
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