


The soil profile uses the load-bearing capacity of the soil to es-
tablish its shear capacity — its ability to resist lateral sliding
forces — expressed as Sa, Sg, Sc, Sp, Sg, or Sg according to the
site-specific soil conditions. This information can be easily ob-
tained from a geotechnical engineering report, which is the most
accurate way to determine correct values. If you don’t have this
information for the actual site, the code requires a worst-case
assumption, which could critically affect the overall results.

Next, we find the seismic zone (Z), which refers us to the actual
site location and to seismic zone maps. These maps are based on
site geology, proximity to known faults, and statistical probabil-
ity of seismic occurrences. These categories are generally classi-
fied as zone 1 (least probability) through zone 4 (highest prob-
ability). According to the 2001 California Building Code, Cali-
fornia is primarily comprised of zones 3 and 4. The zone classi-
fication also considers the magnitude of seismic activity experi-
enced in these areas. When in zone 4, another variable (the Seis-
mic Zone 4 Near-Source Factor) takes into consideration the
distance from an actual fault statistically known to produce high
magnitude activity.

Finally, we establish specific Seismic Response Coefficients (Ca
and Cy), which give us the seismic force acceleration and veloc-
ity values, based on the site’s soil profile type. Remember, we
referred to these variables earlier, as required for Cs, used in
ASCE 7.

AN EXAMPLE

Without looking at a total load per se, and certainly without ad-
dressing a complete seismic analysis, we can summarize the
results of what our lateral loads would be for a temporary pro-
ject located on a site near Los Angeles as follows:

Without a geotechnical report, we must assume soil
profile Sp

Worst-case near source factor yields Cs = 0.57 (57%
of the total gravity load applied as lateral)

Best-case near source factor yields Cs = 0.38 (38%
of the total gravity load applied as lateral)

These results are different than what the analysis for a perma-
nently installed structure might yield, because different design
assumptions are permissible for a temporary structure.

COMPARING THE TWO CODES

When applying IBC requirements, the soil profile types are now
addressed as site class definitions (nearly identical in nature)
while seismic zones are now addressed as seismic design cate-
gories (SDC) and range from A through E. The IBC equivalent
to UBC’s soil profile D is a site class definition D — again, with-
out a geotechnical report this is a required assumption. Using
IBC, the Cs value for the same project is 0.35 (35% of the total
gravity load applied as lateral). The resulting seismic mass is
slightly less and more favorable in this case.

You should notice that both cases required design assumptions
in the absence of a geotechnical report. If your system must be
analyzed for seismic design criteria, you should consider obtain-
ing this information because it might permit the use of a lower
site class definition, which could make a significant difference
in the lateral force resisting system design. It might even mean

the difference between an acceptable analysis and a failed analy-
sis.

The IBC Seismic Design Category also dictates the extent of
structural detailing requirements, which can be significant for
high seismic areas. Furthermore, the IBC Seismic Design Cate-
gories D and higher require design in accordance with AISC 341
Seismic Provisions for Structural Steel Building. This provides
direction for steel structures, but what about aluminum
(commonly used for temporary structures)? The Aluminum De-
sign Manual is largely silent on these particulars, so we make
assumptions similar to those for steel but use the material proper-
ties for aluminum. Aluminum structures are also subject to the
additional analysis requirements of the Aluminum Design Man-
ual. The IBC does not address temporary structures, so the engi-
neer is faced with some potential challenges in the overall design
criteria selection.

THE TRANSITION

Regardless of code requirements, we have a few issues at play
here. One immediate concern is with California’s recent transi-
tion to IBC, but the real issue is the amount of time it’s taken to
accomplish this transition. Because many other parts of the coun-
try have been using IBC codes as a basis for design for several
years, most analyses are not questioned. In California, however,
the adoption of IBC represents the type of change that naturally
triggers scrutiny of analysis performed under the older codes.
Our readers with systems that move around from state to state
(including California) are very likely to encounter rejection of
permit submittals for a system that was analyzed under a previ-
ous code. In addition, there will be challenges related to obtain-
ing geotechnical reports for a temporary system, where time fac-
tors become even more critical.

Another related issue that directly affects the entertainment in-
dustry is the E1.21 standard and how it addresses lateral loads. It
provides considerable guidance and alternatives to wind-related
lateral loads because we experience wind loads in every part of
the country. In fact, wind loads usually govern the design criteria
for roof truss systems. However, E1.21 does not provide much
guidance for seismic loads because we don’t experience severe
seismic conditions in many areas of the country. That’s not to
say E1.21 is deficient in any way; it simply provides the most
usable information for the most common conditions. Practically
speaking, wind is easy to monitor and it’s easy to address (both
in design and in the operations management plan). Its loads can
be resolved to a silent planet using bracing, ballast, or by limiting
the amount of effective surface area. Seismic activity is consid-
erably more unpredictable and can be more difficult to resist.

So let’s recap the salient points. In comparing the two different
code methodologies, the new IBC accomplishes a few helpful
things for temporary structures: the loads are not much different
— perhaps even less using IBC. There is more ambiguity in the
IBC, and therefore more code interpretation is required. This is in
our favor when applying ASCE 37-02. The geotechnical report
information is not a new requirement, but it can be extremely
helpful in the lateral force resisting system design.

Disclaimer:_This article is not intended to be a thorough treatment of the topic of struc-
tural evaluation. Local, state and national building codes should be consulted. The author
cannot be responsible for any evaluation based solely upon this article.
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