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Researchers and designers in-
volved in wind engineering test-
ing of the World Trade Center
models at Colorado State Uni-
versity (left to right): A. Daven-
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Wind Hazard Bill Introduced in U.S. House of

Representatives

On December 20, 2001, the Hurri-
cane, Tornado and Related Natural
Hazards Research Act was intro-
duced in the U.S. House of Represen-
tatives, by Reps. Dennis Moore (D-
KS) and Melissa Hart (R-PA). The
bill has been assigned number H.R.
3592 and the progress in the legisla-
ture may be tracked through the Li-
brary of Congress site at http:/
thomas.loc.gov.

The Wind Hazards Coalition,
spearheaded by the American Asso-
ciation of Civil Engineers, and Rep.
Moore have been working on the leg-
islation for several months. This ef-
fort included negotiations with the
affected federal agencies as well as
with other organizations. AAWE isa
member of the Codlition and it has
been actively participating in the
above activities. This involvement
has been reported in the past issues
of The Wind Engineer.

The introduced legislation would
establish a Nationa Wind Hazard
Reduction Program that would seek a
measurable reduction in losses of life
and property due to wind hazards
over a 10-year period. This bill au-
thorizes $175 million for the pro-
gram, over three years.

AAWE will continue to be in-
volved in activities of the Coalition
and will provide assistance to the
Coalition and Congressional staffers,

and to other entities, as requested.
We will continue to inform the
AAWE members about activities in
this area and on progress in the legis-
lation, through this newdletter and via
direct communication.

In the meantime, the AAWE
members are urged to encourage
Congressmen in their districts to join
the Congressional Wind Hazards Re-
duction Caucus and to support this
legidation. For further information
please contact B. Bienkiewicz
(bogusz@engr.colostate.edu), who
serves as the AAWE Congressional
liaison and a contact person with the
Caalition (www.windhazards.org).

Another Above-Average Hur -

ricane Season (www.fema.gov)
November 30 marked the end of the
2001 Atlantic hurricane season that
began on June 1. The first hurricane
did not develop until September 8,
the latest date in 17 years. The last
hurricane lingered past the end of the
season. Although above average in
the number of named storms, the
2001 season was the second consecu-
tive year without a land-falling hurri-
cane in the United States. Most of the
season's damage came from the rem-
nants of Tropical Storm Allison. The
storm claimed 41 lives.

(Continued on page 2)
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Named Storms and Hurricanes of 2001

Named  Hurricanes Magjor

Storms Hurricanes*
2001 15 9 4
Average 10 6 2

*steady winds of more than 110 mph

WIND LOAD RESEARCH NEEDS FOR

ASCE 7
By Jon Peterka,
Member ASCE 7 Wind Loads Task Committee

Chapter 6 of ASCE 7 contains minimum design
wind loads for buildings and structures, and has
been adopted by the International Building Code
for adoption by the three model building codes in
the U.S. It thus represents the wind load provi-
sions which will be adopted soon by most building
jurisdictions. The standard is written and main-
tained by a volunteer committee that has no budget
for research to support development of new or
modified provisions. The committee has assembled
an informal list of research needs to guide inter-
ested parties. A partia listing of these is outlined
below. Some of the listed items are under active
codification by the Task Committee with
(sometimes insufficient) currently available infor-
mation.

1. Usability

a. The Task Committee has committed to
improvement of the ease and accuracy
of use of the standard as a high priority.
M ethods to accomplish this are needed.

b. Develop information to provide abasis
for or against changing the standard
from anominal 50-year load basis with
aload factor of 1.6, to a strength design
basiswith load factor of 1.0. Thisin-
cludes handling of both LRFD and al-
lowabl e stress design.

C.

Develop simplified design provisionsto
extend those now in the standard.

2. Wind Speed and Exposure Specification

a

Develop a surface roughness model
which iseasily used in codified form
and which improves the ability to accu-
rately specify wind speeds for buildings
in avariety of settings.

Determine additional sites where Expo-
sure D could be converted to exposure
C.

Improve the prediction of design wind
speedsin all regions, but particularly in
Alaska, in the Caribbean, and in other
mountai nous areas.

Develop a publicly available Monte
Carlo method for hurricane design speed
prediction.

Perform field measurements to better
understand the structure of all strong
wind phenomena, but particularly near
hurricane eye-walls and in thunder-
storms.

3. Wind Loads for Low-rise and High-rise
Buildings

a

There are significant differencesin wind
load as specified by Figures 6-3 and 6-4.
These differences need to be resolved to
produce a unified wind loading with ac-
curate transition between low-rise and
high-rise buildings.

Develop new or improved wind load
provisions for parapets, overhangs,
canopies, rooftop structures, and other
appurtenances.

Perform field measurements on all types
of structures whose intent is to validate
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wind-tunnel tests or to better understand
the wind loading and ultimate reliability
of structures.

4. Wind Loadsfor Low-rise Buildings

a. Determine whether or not the 10 psf
minimum load may be decreased for the
Main Wind Force provisions for some
low-rise buildings.

b. Develop wind loads for Main Wind
Force Resisting Systems and for Compo-
nents and Cladding for avariety of plan
shapes with and without setbacks.

c. Develop improved wind loads for gable
and hip roofs with and without
overhangs.

d. Develop provisions for roofs of open
structures with a variety of blockages or
walls (improved provisions based on the
Australian Wind Load Standard are cur-
rently in development by the committee).

e. Develop an improved wind load model
for domes. Provisions have recently
been adopted, but they are based mostly
on older data and still need new research.

5. Wind Loads for High-rise Buildings

a. Develop an improved model for torsion
for high-rise buildings, which can aso be
extended to low-rise buildings (an im-
proved model has recently been ap-
proved for adoption, but further devel op-
ment is desired).

b. Develop amodel for crosswind excita-
tion of slender structures.

c. Develop wind load provisions for build-
ings under construction.

6. Windborne Missiles

a. Continue the ongoing specification of
windborne missiles.

b. Perform additional field investigations
of missile generation in high winds.

ASCE Medal to Honor Jack Cermak
ASCE’'s Engineering Mechanics Division and its
Structural Engineering Institute have established the
Jack E. Cermak Medal to recognize the lifetime
achievements of this researcher and educator in the
field of wind engineering and industrial aerodynam-
ics. The medal will be awarded for outstanding con-
tributions to research or practice in wind engineer-
ing. It will consists of a plague with an ASCE me-
dallion, a certificate, and a cash honorarium. This
new award is being funded by Cermak’s friends and
colleagues. For more information contact the Hon-
ors and Awards of ASCE, www.asce.org, (ASCE
News, August 2001).

New Wind Engineering Book

A new wind engineering book, “Wind Loading of
Structures’ by John D. Holmes has been recently
published (June 2001) by Spon Press. The book’s
goals are to assist the practicing engineer in under-
standing the principles of wind engineering and to
provide guidance on the successful design of struc-
tures to counteract wind loading problems. The first
half of the book covers principles of meteorology,
statistics and probability, as well as aerodynamics
and structural dynamics. The second half describes
gualitatively and quantitatively the nature of wind
loads on various structures, including low-rise and
tall buildings, large stadium roofs, towers and chim-
neys, bridges, transmission lines, free-standing walls
and roofs, and antennas. Specia features of the
book include coverage of extreme winds in tropical
and sub-tropical climates of over 50 countries, and
detailed coverage of internal as well as externa
wind pressures on buildings. In addition, a compari-
son of the provisions for wind loads in six major na-
tional and international codes and standards is pre-
sented. This 368-page book should be of interest to
wind, structural and civil engineering researchers
and practitioners. More info on the book and how
to order can be found at www.sponpress.com.
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Investigation of Engineered Building
Wind Failures

By Joseph E. Minor

Abstract

In the wake of recent disasters, investigations of
building failures have become important to build-
ing code officials, building trade associations, the
insurance industry, engineers and architects, and
the legal profession. The paper outlines four gen-
eral types of wind damage investigations and dis-
cusses their respective roles in reporting on and in-
fluencing construction practice.  Principles to
guide the investigation of wind-damaged engi-
neered buildings are outlined.

Introduction

The writer has been involved with the investigation
of more than sixty damaging windstorm events
dating from 1970 through 1995 (Minor and Mehta,
1979). Investigations early in this time period re-
lated failure modes to building classifications
(Minor, Mehta and McDonad, 1972). Insights
into building failure modes that emerged from the
damage data correlated well with then new build-
ing code initiatives such as those offered in early
drafts of ANSI A58.1 (ANSI, 1972). Overdl pres-
sure, local pressure, internal pressure and wind-
borne debris were identified as the principal wind
effects to be addressed in designing buildings.
Field investigations in more recent years served to
reinforce these prior observations.

In 1992 the damage caused by Hurricane Andrew
stimulated a flurry of damage surveys by many
types of organizations. The insurance industry, the
housing industry, and building trade associations
were especially active.  These investigations
broadened the general understanding of building
failure mechanisms, but this plethora of damage
surveys revealed some weaknesses in documenta-
tion and reporting processes.

Wind Damage Investigations
Four general types of damage documentation have
been conducted following windstorms: Q)

“windshield” surveys, (2) walk-through documen-
tation, (3) detailed documentation, and (4) the
analysis of engineering buildings. Surveys through
the windshield of an automobile or aircraft may
have visual impact, but contribute little to the un-
derstanding of causes of building failures. Walk-
through documentation, commonly accomplished
only with a camera, can preserve data and illustrate
behavior. However, this type of survey is often in-
complete or produces misleading observations.
Care must be exercised to not prejudge causes of
faillure because unknown factors such as material
properties and connection strengths can mislead
the investigation. If dimensions, material samples
and other data are not taken in a walk-through in-
vestigation, critical calculations cannot be per-
formed subsequently.

The most useful surveys involve detailed docu-
mentation, including the recording of important di-
mensions, the securing of samplesfor later analysis
and the recording of pertinent data about the build-
ing site. Detailed documentation can be used to
establish the cause of building failures. This ap-
proach is essential if the investigation is to be used
to influence design practice, building codes, the
marketplace, insurance issues or expert opinion.
The detailed documentation process is tedious and
time consuming both in the field and subsequently
in the office. Investigators will find that they will
be restricted to documenting only a few buildings
of interest in a given windstorm and that large
amounts of office time will be required to fully de-
velop the investigation. The detailed documenta-
tion of non-engineered building failures in wind-
storms is addressed in a companion paper in this
conference (Phang, 1999). Principles guiding the
detailed analysis of engineered buildings are out-
lined below.

Assessment of Surveys

Following Hurricane Andrew, Saffir (1993)
offered an opinion that “Investigations (which) rely
on photographic surveys, which become the basis
for reports prepared by investigating engineers and
professionals from other disciplines, . . . are wholly
unsatisfactory for practicing structural engineers.”
(Continued on page 9)
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He recommends using competent structural engi-
neers, analyzing design plans and computing the
apparent loads which caused structural distress or
failure. The present writer has been asked to
perform engineering analyses of damaged buildings.
In some cases the buildings were previousy
documented in a “walk-through” survey, while in
others the damaged buildings were examined in
detaill during first-time visits. In both situations,
oftentimes it was found that initial judgments were
not correct, or there was more to the assessment of
building response than was immediately apparent.

The Analysis of Engineered Buildings

If the results of a survey are to be used to influence
design practice, change building codes, promote a
product, resolve insurance disputes, pursue litiga-
tion, contribute to research, or support some other
worthwhile objective, a detailed engineering analy-
sisis the only way to proceed. Saffir (1993) notes
that “No benefits can accrue to an individual struc-
tural engineer or code-writing authority without
such rigorous and detailed stress analyses.” The fol-
lowing procedure outlines principles for the analysis
of engineered buildings following a damaging wind-
storm.

Set Objectives: It is important to have an under-
standing of why a team is being committed to the
field and what is to be done with the survey data
upon return. Many field surveys have gone unre-
ported because this commitment was not made in
advance. After a few initial surveys by the writer
and his colleagues, it became a part of their standard
procedure to set objectives for field surveys before
leaving the office. Field teams were assigned spe-
cific topics (e.g., manufactured housing, metal
buildings, performance of window glass) and work
commenced only if there was a commitment to fi-
nalizing the analysis upon returning to the office.

Plan Field Work: Sufficient time must be allocated
to conduct full, complete and detailed surveys. Op-
erating in the field under post-storm conditions is
difficult, at best, and investigators often underesti-
mate the amount of work that can

be accomplished. Documentation time should be
measured in days, not hours. If atopical anaysisis

being pursued (e.g., the analysis of a specific type of
roofing system or the performance of a specific type
of material) planning should include the selection of
sample buildings for study from the population of
available damaged buildings. If a single engineered
building presents a unique opportunity for analysis,
a systematic documentation plan should be sched-
uled to assure completion. If a detailed documenta-
tion is to be performed, it is essentia that permis-
sion be obtained from the building owner or man-

ager.

Perform Field Work: Field work must be systemati-
cally executed according to plan. The investigations
should proceed with several working theories as to
building performance, while exercising care not to
prejudge failure modes. Critical dimensions should
be recorded, material samples may be taken, and
pertinent data regarding the building site must be
obtained. It is often easier to obtain information on
the building code in force at time of construction
while in the field. Damage to the surrounding area
should also be recorded.

Perform Office Work: Analysis done in the office
must use established engineering principles. Plans
and specifications should be obtained to confirm
construction details and establish material proper-
ties. A record of the wind field (wind speeds and
directions) that affected buildings being studied is
an essential part of the analysis process. A consult-
ing meteorologist or wind engineer should prepare
this record. Loads that affected the building and
building components should be cal cul ated.

Report Results: Results of a field investigation are
often offered as justification for changing a building
code, for using one product over another, for defin-
ing failures for insurance purposes and for forming
expert opinion. Hence, it is essential that windstorm
damage reports be factual and complete. Reports
must use statistics and mathematical calculations as
may be appropriate to establish the validity of the
sample of buildings studied and the accuracy of the
technical conclusions reached. Most importantly, it
should be published in a forum that permits peer re-
view.

(Continued on page 10)
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Conclusion Sy :
Experience suggests that while “windshield” sur- A. G, Davenport mposium (AGD 2002)
. According to Second Announcement of the AGD
veys and walk-through documentation may be :
: : : 2002 Symposium, as of the end of December, 2001,
useful for illustration purposes, meaningful . ) :
. . about 160 pre-registrants have expressed interest in
conclusions cannot be advanced without acom- R
the conference. The abstract review is expected to

panying detailed analyses. Experience also b
e i : e completed by late January 2002 and the authors
indicates that detailled documentation surveys will be notified by early February 2002,

require considerable time and effort to fulfill
requirements for completeness and accuracy. It is
recommended that organizations or individuals that
contemplate the conduct of field surveys following
adamaging wind event

Overall Program

Wednesday, June 19, 2002

5:30 p.m. - 9:30 p.m.: Registration & Reception

. I Delegates and accompanying persons are invited to
_Carefully consider the objectives of the survey register and enjoy adrink and alight supper in the
n adv.ance, - . , new Laboratory extension (currently under construc-
Plan field act|V|t|esbeforeIea_1v|ng the ofﬂce,_ tion) to provide a “Wet Lab” facility. Tours of all
Budget for the necessary office time following he Laboratory facilities will be available.

field activities and

Publish reportsin peer reviewed forums. Thursday, June 20, 2002
Morning: Technical session
References . . Mid-day:  Lunch in honor of Prof. Barry Vickery
ANSI, “Building Code Requirements for Minimum Speaker: Prof. Bill Melbourne

Desgn Loads in BUlldlngS and Other Structures,” Afternoon: Technical session
ANS| A58.1, American National Standards Insti- Evemng Recep“on and dinner

tute, New York, NY, 1972. Speaker: Prof. A. G. Davenport

. ) Friday, June 21, 2002
Minor, JE. and Mehta, K.C., "Wind Damage Ob- Morning:  Technical session

servations and Implications,” Journal of the Sruc- Mid-day:  Lunch in honor of Prof. Nick Isyumov

tural Division, ASCE, Vol. 105, No. ST11, Proc. Speaker: Mr. Hal lyengar
Paper 14980, November 1979, Pp. 2279-2291. Afternoon: Technica session

. Evening:  Reception and dinner
Minor, JE., Mehta, K.C. and McDonald, JR., Speaker: Dr. Les Robertson

"Failures of Structures due to Extreme Winds," saturday, June 21, 2002
Journal of the Sructural DiViSion, ASCE, Voal. 98, Morni ng: Non-technical session - papers of a

No. ST11, Proc. Paper 9324, November 1972, pp. historical and anecdotal nature to recall

2455-2471. Alan’s widespread contributions.
Mid-day:  Box lunch and bustrip to Stafford

Phang, M., "Investigation of Non-engineered Festival to attend musical “My Fair

Building Wind Failures,” Proceedings, 1999 ASCE Lady”

Structures Congress (New Orleans, LA, April 18- Remarks

21, 1999), ASCE, Reston, VA, 1999. Due to the chosen venue for the technical sessions,

_ ) _ no more than 185 delegates will be accepted to the
Saffir, H.S., “Evaluation of Structural Damage technical sessions from outside the Laboratory. Ac-

Caused by Hurricanes” Phase 1 Final Report, cepted presenters and special guests are assured reg-
SBIR/DIVISIOH Of IndUStI’Ial Innovation Interface |§rat|0n' a” OtherSW”l be on afirg come, f|rst

01/93-09/93, National ~Science Foundation, served basis. For more information please visit:
Washington, DC, 1993. www.blwtl.uwo.ca.
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New Publicationsfrom ASCE

ASCE has published two new books that should be
of interest to AAWE members;

Guide to the Use of the Wind Load Provisions of
ASCE 7-98 by Kishor C. Mehtaand Dale C. Perry.

In the Wake of Tacoma: Suspension Bridges and
the Quest for Aerodynamic Sability by Richard
Scott.

For more information please visit the ASCE publi-
cations website (www.pubs.asce.org) or contact
Betsy Shepard at ASCE Publications
(eshepard@asce.org), ph: 800-548-2723 ext. 6266
or 703-295-6266.

Web Linksto Wind Engineering Associa-

tiong/Societies

American Association for Wind Engineering
www.aawe.org

Australasian Wind Engineering Society
WWW.awes.org

Japan Association for Wind Engineering
Wwwsoc.hii.ac.jp/jawe/index-e.shtml

UK Wind Engineering Society
www.homeusers.prestel .co.uk/gaylard/WES

European Wind Engineering Association
WwWw.ear-iawe.org

Wind Engineering Cour ses

Engineering for Extreme Winds: 2002—A Short
Course

February 6-8, 2002, Texas Tech Univ., Lubbock,
TX, Info (ph): 806 -742-7202 ext. 270.

Wind Engineering and Related
Conferences - January 2002 Update

2002

APRIL 4-6

ASCE/SEI Structures Congress & Exposition
Denver, CO, USA

E-mail: fcharney @schnabel -eng.com

http://www.asce.org/conferences/structures2002
APRIL 15-17

Mitigating Severe Weather | mpactsin Urban Ar-
eas- A National Symposium

Houston, TX, USA

http: //www.rice.edu/flood

MAY 21-25

3rd East European Conference on Wind Engi-
neering

Kiev, Ukraine

E-mail: vgr@ihm.kiev.ua

MAY 30-31

Hurricane Andrew 10-Year Anniversary Confer-
ence

Miami, FL, USA

Contact: R. Alvarez

E-mail: alvarez@fiu.edu
http://www.ihc.fiu.edu

JUNE 19-21

A.G. Davenport Symposium (AGD 2002)
London, Ontario, Canada

E-mail: agd-conf@blwtl.uwo.ca

AUGUST 21-23

2nd I nternational Symposium on Advancesin
Wind and Structures (AWAS 02)

Tagjon, Korea

E-mail: technop@chollian.net

SEPTEMBER 4-6

5th UK Conference on Wind Engineering
Nottingham, U.K.

E-mail: wesO2@pfconsultants.co.uk

http: //mwww.pfconsultants.co.uk/wes2002

2003

MAY 29-JUNE 1

ASCE/SEI Structures Congress & Exposition
Seattle, WA, USA

Contact: C. W. Roeder

E-mail: croeder@u.washington.edu

JUNE 2-5

11th International Conference on Wind Engineer-
Ing,

Lubbock, TX, USA

Contact: K. Mehta

E-mail: 1licwe@wind.ttu.edu
http://www.icwe.ttu.edu
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