
1

óWindthrow ïa geotechnical engineerôs 
perspectiveô

Assoc. Prof. Tim Newson

Dept of Civil & Environmental Engineering

The University of Western Ontario
2

Annual cost of storm damage

É Theuprootingandoverturningof treesby wind loads

(windthrow) leadsto significantlossesfor theforestry

industryandextensivedamageto domesticstructures

in NorthAmerica.

É Millions of trees can be destroyedin single long

periodreturnstormevents.

É Hurricane Katrina caused significant damage to

1.3 million acresof forestandthe economiclosswas

estimatedto be$1.3 billion.

É A further $1.1 billion damagealsooccurredto urban

treesacrossthestateof Mississippi.

É Between1995 and 2007 estimatedthat 407 deaths

occurredin USfrom wind relatedfailures
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Annual cost of storm damage

É Similarly, storm events in Canada have caused

tremendousdamageto structuresand treesover the

last 60 years,e.g. HurricanesHazel (1954), Gustav

(2002) andJuan(2003), and the Windsor (1946) and

Barrie(1985) tornadoes.

É Whilst separatingdamageexclusively due to wind

loadsfrom that relatedto treesis difficult, peakwind

velocitiesoften do not exceeddesigncodevaluesin

manystorms,andyet structuraldamagecanbe quite

substantial.

É This implies that falling treesandprojectilesstriking

structuresand service infrastructurecausemuch of

thisdestruction.
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Damage to structures
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Damage to utilities
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Damage to vehicles
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Damage to forestry
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Damage to underground utilities
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Less common damagesé.
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Purpose of our interest?

É The Fujita scaleis usedfor rating tornadointensity,

basedon the damagetornadoesinflict on man-made

structuresandvegetation.

É Category is determined by meteorologists (and

engineers)after a ground/aerialdamagesurvey; plus

ground-swirl patterns, radar tracking, eyewitness

testimonies,mediareports& imagery.

É The Fujita Scale is very subjective and varies

accordingto the experienceof the surveyor(requires

goodfeelfor ócauseandeffectôof damage).

É NewóenhancedôFujita scale(2007) takesinto account

quality of construction and standardizesdifferent

kindsof structures(3 LPs)
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NSERC CRD/ICLR Study

É Every year severe wind storms cause significant

damage to Canadian residential structures and

infrastructure.

É Detailed knowledgeof wind damageis important to

determine the performanceof building and design

codes,to developof insurancerisk or lossmodels,to

improve the ability of meteorologists to forecast

extremeeventsandto issueappropriatewarnings,and

validatelaboratorytestresults.

É However, to achievethesegoals quantitatively, it is

imperative that reasonablyaccurateestimatesof the

peakwind speedsareavailable.
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NSERC CRD/ICLR Study (cont.)

É Very rare to havedirect wind speedmeasurements-

damageobservationsmust thereforebe usedto infer

thewind speed.

É The study proposaladdressesthis issue,focusingon

two particularaspectsof stormdamage,namely:

(i) windthrow(or uprooting)of trees

(ii) damagecausedby, and the flight distancesof,

windbornedebris,

andhow bothof thesesourcescanbeusedto estimate

peakwind speeds.
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Typical post-storm survey with Env. Canada

É Fujita Scale 2 tornado (low end of F2 scale:

peakwinds of 180-250 kph) toucheddown at about

1.30pmfor 10-12minutesnearAvon, Ontario (June

25th 2009).

É Thetornadicdamagestartedjust northof Elgin Road

near the community of North Dorchester, and

traveledsoutheastpassingto thewestof thetown of

Avon.

É The path length was 9 km, fairly erratic and only

10-12m wide.
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Tornado seen from Avon
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June 25th 2009 ïF2 tornado hits Avon

É Sameafternoonsurveydamageteamsfrom Western

andEnvironmentCanadawereon site

É Significantdamagehad occurredalong the track of

thetornado:

(i) Barnroofswereseverelydamaged.

(ii) A bungalow was badly damagedïtotal roof

removalandfront wall knockedover.

(iii) Major damageto treesandcrops.

Some of the barn/shed/housedebris was carried

almost1 km from original location.
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Track of the tornado
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Evidence of tornado touchdown
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Bungalow on Wilson Line


