What are the Boundaries on Wind Testing?
By David T. Biggs, RE., Hon. M. ASCE

Most structural engineers have heard of wind tunnel testing
but few have probably been to a laboratory or used the servic-
es of a testing facility. The author had the professional honor
to meet Dr. Alan G. Davenport and tour the Boundary Layer
Wind Tunnel Laboratory at The University of Western Ontario
in London, Ontario. Dr. Davenport is world-renowned for his
pioneering work in the application of boundary layer wind tun-
nels to the design of wind-sensitive structures, the description of
urban wind climates and other problems involving the action of
wind. He also has contributed to the fields of meteorology, en-
vironmental loads, structural dynamics and earthquake loading.
In addition, he also developed the world’s first statistically based
seismic zoning map for Canada. -l
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may translate into unsafe structures. Wind testing can be
used to reduce the uncertainty of the effects of the wind (either
too high or too low). Using curtain walls as a specific example,
wind tunnel tests inherently take into account the impact of
complex building geometry, wind directionality, the effect of
nearby buildings and develop a more realistic modeling of the
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Codes may also not address specific conditions. ASCE 7 al-

lows wind testing to take the place of analytical techniques.
Wind testing is not only for developing loadings on structures.
It can be used to evaluate:
* Wind affects on pedestrians on the street.
* The deposition of snow drifting.
* The effects of topography on wind action.
* The dispersion of pollutants.
* The interaction of wind and waves on off-shore structures.
* Structure movement and the affects on occupants from
wind-induced movement.
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There are also private firms that provide consulting services
for wind testing and load predictions. Many designers of large
buildings and specialty structures turn to these wind consultants
on a regular basis.

Practical Tips

The November 2003 article in STRUCTURE® magazine,
Wind Tunnel Iesting, A Breeze Through by Scott Gamble, PEng,
offers some very valuable tips for engineers. (70 view this article,
visit the 2003 archives at www.STRUCTUREmag.org.)

Wind testing is most appropriate to:

a. Buildings over ten stories in hurricane areas.

b. Buildings over 22 stories in non-hurricane areas.

c. Unusual structure shapes of all types, including

buildings, bridges and towers.

d. Complex surroundings. These can be urban sites, coastal

PRACTICAL SOLUTIONS

The Development of King Abdul Aziz Mekkabh in the wind tunnel. regions, mountainous areas, or anywhere conditions

Pressure model of 7 towers, 5 of them sitting on top of an extensive create unique wind patterns.

podium. Structural loads were determined by integration of local e. Whenever there is a desire to optimize cost or provide
pressure measurements over all surfaces of the buildings. greater certainty on the safety of a design.
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How Can Engineers Learn More About
Wind Design and Wind Testing?

There are many continuing education opportunities for struc-
tural engineers. ASCE has several seminars that offer a wide range
of criteria on wind. These seminars come in various forms: live
workshops, live interactive web seminars and web seminars on CD.
Workshops vary in length; each seminar is one hour in duration.

(Visit www.asce.org/conted/distancelearning/ for more information.)

The specific wind related education opportunities include:

Wind Loads

This course is an online version of a popular ASCE workshop. Top-
ics include wind effects (e.g., Bernoulli’s equation, patterns over build-
ings, and effects of roof geometry), basic design wind speed, design
wind loads, how to use the ASCE-7 standard (plus three worke so-
lutions), frequently asked
questions, other codes, and
where to get further infor-
mation. After completing
this course, engineers will
be able to: explain basic air
flow concepts and the ef-
fects of wind on structures;
describe and calculate dif-

ferent wind speed measures;
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n this four part series of \Wwebinars-
overview of the provisions, &amples
problems; and a look behind the equations that
will increase your intuition about how to properly
apply the provisions. The series is designed for
engineers, architects and building officials who
need to understand the latest requirements in wind
loads. The newest building codes (IBC, NFPA, and
Florida) reference the wind provisions of ASCE 7
Standard — Minimum Design Loads for Buildings
and Other Structures. Chapter 6 — Wind Loads from
the 2002 edition will be the basis for this series. All
four parts take four hours.

Wind Tunnel Testing for Wind Loads
on Structures

The wind load provisions of IBC 2000 and ASCE
7 permit wind tunnel testing to define wind loads to
replace those of the analytic provisions. This semi-
nar presents the types of wind tunnel tests that are
typically performed, the results to be expected, the
typical benefits of the tests, guidance on when testing
is beneficial, and costs. The webinar-on-CD is based
on ASCE publications “Minimum Design Loads
on Buildings and Other Structures (ASCE 7)” and
“Wind Tunnel Model Studies of Buildings and Struc-
tures (ASCE Manual of Practice Number 67)”.=
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