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AAT THE NORTH AMERICAN STEEL CONSTRUCTION CONFERENCE IN NEW 
ORLEANS IN APRIL, I HAD A BRIEF CONVERSATION WITH A PROFESSOR 
FROM A DISTINGUISHED UNIVERSITY, WITH WHOM I HAVE OCCASIONALLY 
COLLABORATED. He mentioned that he had recently seen me quoted as advocating the 
most complex building codes possible. I was quite taken aback and immediately denied 
having ever advocated such a thing. However, upon reflection, and in later conversations 
with others, I began to understand what he had likely read, and how this could have been 
either misquoted, misinterpreted, or both.

I think one of the most profound statements I have ever heard came from Albert Ein-
stein: “Everything should be made as simple as possible, but no simpler.” In fact, I have 
been so taken with this statement that it has become a guiding light in my codes and 
standards development work. 

In my view, the purpose of a building code or a design standard is to provide a set of 
procedures and criteria that will enable the design and construction of safe and serviceable 
buildings and structures, without constraining construction practice so much that every 
building looks just like every other building. A building code can accomplish this task and 
be simple, yet still permit the construction of quite large and complex structures. 

Consider for example the Empire State Building and the Golden Gate Bridge. Both of 
these landmark structures, and many hundreds of thousands of less noteworthy structures, 
were designed in an era when building codes were quite simple, using design procedures 
and calculations that could be performed by hand. These structures are clearly safe and 
serviceable, and we anticipate that they will remain so for many years to come. We could 
continue to design structures in this manner today, though they may not conform to pres-
ent building codes, and they would still be safe and serviceable. However, they would not 
be very economical by today’s standards. 

This brings me to a second profound statement. I saw it on a poster on the wall of an 
automobile repair shop. The sign said: “We do Good, Quick, Cheap work—you can have 
any two. If you want it good and cheap, it won’t be quick; if you want it good and quick it 
won’t be cheap; if you want it quick and cheap, it won’t be good.” So true! 

The sign parallels the construction world in that building codes and standards can pro-
vide Simple, Reliable, Economical design requirements—you can have any two! Unfortu-
nately, in our present society, with its demands for instant gratification, we want all three. 
We can’t have them. If you want codes that are simple and reliable, the designs won’t be 
economical. If you want codes that are simple and economical, for many structures, they 
won’t be reliable. If you want them reliable and economical, they won’t be simple. 

Seismic Provisions
First, let’s consider earthquake design provisions as an example. Everyone says they are 

complex. I agree. When I started practicing in the early 1970s, the code had three seismic 

Simple, But No Simpler
While no single approach to building codes can be 

simple, reliable, and economical, we can have any two 
of these—and maybe that’s just what we need.

BY RONALD O. HAMBURGER, S.E.

people to know

Ron Hamburger is a senior principal in the 
San Francisco office of Simpson Gumpertz 
& Heger, Inc. His practice includes design 
of large commercial, residential, and in-
stitutional buildings; failure investigation; 
earthquake engineering, and protective 
design. Winner of AISC’s 2006 Higgins 
award for his work on design for progres-
sive collapse and a 2002 special recognition 
award for his work on the FEMA/SAC 
project, Ron has been an active participant 
in the building code and standards develop-
ment process. He currently chairs the Build-
ing Seismic Safety Council’s Provisions 
Update Committee, the AISC Connection 
Prequalification Review Panel, the ASCE-
7 General Requirements Task Group and 
NCSEA’s Code Advisory Committee. Ron 
can be reached at rohamburger@sgh.com.

“Everything should be made as simple as possible, 
but no simpler.”
 —ALBERT EINSTEIN



MODERN STEEL CONSTRUCTION  JUNE 2007

zones, four structural systems (box, frame, 
moment frame, and dual), one base shear 
equation, no drift calculations, no dynamic 
analysis, and almost no detailing provisions. 
This code was simple and economical. Cal-
ifornia engineers liked the 1970 Uniform 
Building Code (UBC) a lot and thought 
it resulted in pretty good buildings. Then 
a succession of nine damaging California 
earthquakes in a span of 23 years, starting 
in 1971 and ending in 1994, caused col-
lapses and other severe damage in build-
ings designed to this building code. We re-
alized that although the 1970 UBC and its 
predecessors were simple and economical, 
they just were not reliable. So California 
engineers—and later, engineers nation-
wide—began to develop a successive series 
of code changes intended to make seismic 
design of buildings more reliable. 

Since engineers and their clients weren’t 
willing to walk away from being able to de-
sign reasonably economical buildings, out 
of necessity the seismic criteria became 
quite complex. This complexity exhibits it-
self in several forms: We have mapped con-
tours of ground motions instead of seismic 
zones; this is for economy so we can reduce 
the amount of force some people design for. 
We have 75 structural systems; again, this is 
for economy, so engineers can choose the 
structural system that will give the opti-
mum design for a given building. We have 
dynamic analysis; this was for reliability in 
that we could better estimate the demands 
on our buildings, but also economy, as dy-
namic analysis will sometimes let us design 
lighter structures. We have extensive detail-
ing requirements; this is about reliability, 
but also economy, because if we designed 
our structures stronger—a lot stronger—
we would not need the detailing.

Wind Provisions
A similar growth in complexity can be 

seen in the wind provisions over this same 
time period. Again, 30 years ago, we de-
signed for 20 psf wind load in the lower 
stories and amplified this load in upper sto-
ries. We didn’t differentiate between clad-
ding and elements of the main wind force 
resisting system, nor did we differentiate 
between positive pressures and suction 
pressures. We didn’t recognize the effects 
of pressure concentrations that occur at 
eaves, ridges, and corners. We didn’t check 
drift. This code was simple and, we thought, 
relatively economical, and those of us who 
used it were happy. 

Unfortunately, it wasn’t very reliable. 
While few buildings collapsed as a result of 

wind, cladding and roofing, particularly on 
light steel buildings and light wood frame 
buildings, was pulled from structures dur-
ing strong wind storms. Tall buildings shed 
glazing panels, elevators sometimes were 
unable to run up and down on windy days, 
and people on upper floors of high-rise 
buildings occasionally got seasick. 

So again, codes and standards became 
more complex to make them more reliable. 
We began to recognize the suction pressures 
on rear and lee walls; we recognized and de-
signed for the higher pressures at eaves and 
ridges. However, we also wanted our designs 
to be economical, so we recognized that 
high pressures occur on localized areas of a 
building’s exterior, and we could design the 
main wind force resisting system for lower 
loads than those for cladding and second-
ary members such as girts and purlins. The 
code became complex as we added pressure 
zones over the skin of a building, internal 
and external pressure coefficients, and rec-
ognition of dynamic effects in flexible struc-
tures. Then we decided that buildings on 
hills and escarpments see higher wind forces 
than buildings on flat plains, so rather than 
making everyone design for these higher 
forces, we developed topographic coeffi-
cients. This all seems reasonable, unless you 
are a designer in a region where wind loads 
never control the design. The same could 
be said for the seismic provisions, if you are 
in a region prone to hurricanes and where 
seismic never controls the design. We won’t 
even talk about snow load and the way drifts 
are calculated around roof projections that 
aren’t even located when the engineer per-
forms the roof design.

Keeping it Simple
The result of all this, of course, is that 

engineers around the country have been 
pleading for simpler codes. Both the wind 
and seismic communities have heard these 
pleas, and both attempted to respond. 
Some might say that my viewpoint is some-
what prejudiced, but I think the seismic 
community did this more successfully then 
the wind community. The simplified seis-
mic design provisions are back to one base 
shear equation, a limited number of struc-
tural systems, no drift calculations, and no 
dynamic analysis. The seismic community 
recognized that if you want it simple and 
reliable, it can’t be cheap, so the design 
forces for buildings using the simplified 
approach are larger and more conservative 
than if you use the more complex methods 
of the standard design procedures. Also, the 
simplified approach is limited to buildings 

of regular configuration where many of the 
complexities associated with irregularities 
need not be considered. 

The wind community also developed 
a simplified procedure, but in my opinion, 
they didn’t do it the right way. They tried 
to be simple, reliable, and economical. It 
can’t be done. The simple wind procedure 
entails multiple load combinations to cap-
ture torsion and a complex map of zones 
over a building’s skin where wind pressures 
vary from zone to zone. I think they have 
succeeded in being reliable and economi-
cal, but not simple. Consider that for many 
buildings, these new procedures will allow 
design for pressures as low as 10 psf, half of 
what we designed for 30 years ago. Would 
it really add that much cost to a building 
if we went back to 20 psf and got rid of 
the different wind pressures zones over the 
building exterior and forgot about torsion? 
I wonder. I know that where I design, it 
wouldn’t matter much. I could still dem-
onstrate, with simple but larger wind loads, 
that seismic controlled the design of most 
structures.

Designing for the Future
This brings me to where I believe build-

ing codes and design standards should head 
in the future. Complex design procedures 
will continue to be needed so we can design 
buildings that are both reliable and eco-
nomical. However, for most buildings, one, 
or perhaps a few, load conditions will dom-
inate the design. For these load conditions 
that do not control a design, we should 
permit the use of very simple, very conser-
vative (but uneconomical) procedures. The 
only place I have ever had to design for 
both hurricane force winds and large-mag-
nitude earthquakes—and both controlled 
significant aspects of the design—was on 
the island of Guam. Everywhere else (or 
nearly everywhere else), the lateral design 
of most buildings will be controlled either 
by wind, seismic, or general considerations 
of stability, while the other loading condi-
tions will not have significant impact on 
the design. For some buildings, the design 
will be controlled by the basic gravity load 
system, and wind, seismic, and stability will 
not be significant factors in the building’s 
structural design or ultimate cost. Why 
not allow for the use of very simple, very 
conservative design procedures where the 
loading condition doesn’t really matter? If 
seismic forces are twice the wind forces on 
a building, does it really matter if we make 
the wind forces 50% larger than they have 
to be, so that engineers can use simple pro-
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cedures? It won’t really affect the building 
cost that much.

So here is my model for the future of 
building codes and standards: a set of rela-
tively complex procedures that combine re-
liability with economy for most structures, 
coupled with a series of very simple proce-
dures that are broadly applicable to most 
buildings and will be very conservative and 
therefore reliable—but not particularly 
economical—when they are used for a load 
condition that will actually control design. 

Some engineers may wish to use these 
simple procedures, even when they con-
trol the design; others will not. Presumably, 
engineers will charge increased fees when 
they use the complex procedures, and the 
owners should pay these increased fees, for 
they will reap the benefit in terms of more 
economical buildings. 

But my model is not complete yet. Per-
formance-based design procedures have al-
ways been a part of the codes, through the 
provisions that permit the use of alterna-
tive means and methods. Although exten-
sive use has been made of these approaches 
in design for fire and life safety protection, 
until recently there has been scant use of 
performance-based approaches for struc-
tural design of new buildings. However, 
within the last few years, a large number of 
very tall buildings in the western U.S. have 
been designed using a performance-based 
approach for their seismic resistance. This 
has permitted the development of a num-
ber of structures that would likely not have 
been constructed otherwise. In my opinion 
these structures are both reliable and eco-
nomical. This approach desperately needs 
to be preserved and carried forward in the 
codes, and should be done in a manner 
that it is not itself overly prescriptive. The 
important thing about performance-based 
approaches is that they permit engineers to 
push the envelope and develop new ways 
of doing things. 

The prescriptive procedures in build-
ing codes, whether simple or complex, are 
quite restrictive on the configuration, ma-
terials, and detailing of structures, as they 
must be in order to assure reliability. It is 
impossible to develop prescriptive proce-
dures that will reliably address configura-
tions, materials, and systems that haven’t 
yet been conceived. Yet I believe it is es-
sential that we not constrain the profession 
by making it excessively difficult or risky 
to use new ideas before prescriptive provi-
sions exist. 

A Work in Progress
Presently, there are significant efforts in 

the seismic, blast, and fire protection com-
munities to develop performance-based 
design procedures. These are honorable 
and important efforts and should be fol-
lowed with similar efforts in the wind 
and snow communities. However, it is ex-
tremely important that we do not fall into 
the trap of over-prescribing the way a per-
formance-based design is accomplished. If 
we over-prescribe, we will only succeed in 
needlessly constraining the very freedom of 
design that performance-based approaches 
can and should provide. Rather, perfor-
mance-based development efforts should 
focus on the establishment of appropriate 
performance goals or objectives and the 
development and validation of tools that 
enable the prediction or assessment of a 
design’s ability to achieve these objectives. 
We should then take great care to ensure 
that we permit the use of alternative tools. 
Enactment of these approaches will require 
careful thought and understanding of the 
nature of the hazards and the behavior of 
the structures. This level of understanding 
might well be beyond the training and ap-
proach of many engineers, but this should 
not discourage those who are willing to in-
vest the effort into obtaining the necessary 
knowledge and capability.

In summary, the building codes of the 
future should incorporate three options 
for every loading condition. The first is 
a simple and reliable, but not particu-
larly economical, approach that should 
be widely applicable to many buildings. 
The second is a reliable and economical 
approach that may not be particularly 
simple to use, but is within the capabili-
ties of all engineers if they are willing to 
take the time to learn what they must 
do. The third is a performance-based ap-
proach that will likely require too much 
knowledge and training to be practically 
used by many engineers, but will enable 
us to push the boundaries of our technol-
ogy and find new ways to develop reliable 
and economical structures. In this way, I 
believe, we can successfully make things as 
simple as possible, but no simpler—while 
balancing the desire to have simple, reli-
able, and economical building codes. 


