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Learning from bridge failure

Collapaas duch as the -356 in Mintesgalis five asgineers Wee Dol Clucs aboul whal nod 0 do. Ler's Fope B 625008 30 femaqmybered.
By By Henry Petroski

Mugust 4, P
The collagse of m intersinie Mphway bridge ver the Mississippi River in Minaeapolis ook everyone, inclasding engineers, by surprise.

W dhar el e st o Beidges 1o deog oul Brom beneath us, and thetn desipners tike grea pabis wooensire el they do pet, Ansong the surest woys 1o
ofrviake the Taalwre of any struchare i o anlicipate ol the difTerent ways in which i can Fal. Thus, in desigming the Minnsapohis baidpe, éiegincers had
o oonsider the comscgquence of o single sieel momber breating. hgkling or otherwise failing o camy 115 inteided foad,

It imtended loud om o bridge consists of twe distiact pams. The so-callal dead bnsd is the weight of the steel s conerete that makes up the
sineciure itsell. This can be o the ooder of 880 or avore of the 1oinl weight tho! o brdge is copected (o bear.

The remaimtber of the laal consists of the weight of the drafTic, which in theery cin be comirolled, aml the le=s contredlahle foeces preduced by ice,
s, wind and possibly as casthyuake. All expecied combinations of these loads - aml kow the sticiure responds 1o them -« st be taken inga
noenust when & hrdge s deskpred. The size asd configurason of stmecteml elements, ke heame sad girders, are cheses o pive the bridpe mose
carengrh tham i needs under a woei-cioe scenaniz, & concepl known aq a “Tacnee of aldy.”

Engineers often look o examples of spocess amd Gailwre 1o guide teeir designs. Pamidexically, i is the Falures that are (ke more reliable leackers. As
the cose of the Minneapolis bridge so clesmly shows, a siruciure that stds soccesslully For decndes |5 ol necessaily o sousd deslgn. However,
wieen o bridge fhile, it provides invalmable lessans inwhat pol s do.

There sz many histarcal examples of major bridpe Taélures, bul apg thiv comes Tasg be mind taday s the 1967 collapse of the 41 -year-old Silver
Brdge peenss the Ohio Kiver al Poind Plosant, W.Ya Sibver Brindge - which took its name from the color of iis painl -« was a chaim suspension
sircture that collapsed smlilenly im rush-hour traffic, semding 73 vehickes inta the water and killing 440 people

It was o year amd o holf belore the Federsl Highway Adminksimibos lssued o delinbive repon., which sisibestcd the eollapse s e prowth of an
mnlsiecial srack in ane of the coormous chian links, Added by corrasian and the repetition of raiTic loads aver e years, the fatigue crack had
prewwn b osuch o sice a0 weskened ks link aniil @@ conld o langer Bald up the load i was desipned o nke

Beenuse the commpethan denils of the Silver Bridgs suspension elwns made it ditTicolw il nen impossible, for such o crack o be detected, a twin
bridpe upriver was dismanilbed before il suffered the same fote. A more (ar-reaching mmediate conseguesce Wi o nen reguirement thol all hedges
im the naion be inspecied according be federal guidelines. Mamy bridges ihroughoul the cousiry wene closed or had speed limdis and raffic Insds
imposed on them. The Silver Bridge, which h.ajb:m w0 viesl o the Bife of the area, was replecel withan twa vears by ooe of a cantblerer desgn --
the type that Tadlad a8 Minssapalis,

I the decules since the collapa: af B Silver Bridpe., there have boon other sudden highway bridpe failures, most notably the Minnus River Bridge
an [nlerstae 95 in Coneecticut in 1982 and the Schohnne Creek Bndge carmyieg the Mew Yok Thautaay éver ke namesabe sbream i 1987, In bath
cases, lax inspecion and mainkemance procedures were fommd o be st faoic.

The Mhamds Falore wis inced o execssive corresion hat resultol when roadway drains were paved aver anil missing gufiers were not replaced. At
Sehaharie, severs, sndetectgd seonr umler one ol the bridge’s pies led 1o s sudlen collapss,

Mo matter how carefully hridge designers antecipare Sailiee on e deawing board (o compiter sereend, thear dructurcs will only be as reliable as
hearu m'ril{- built, maintained 2 irspecied they are. Jas becanse a hidge bas piven decales of successful seevice umder mlvense comdifions af
increasingly hesvy tffic ond peglect docs ool mesa hat il w3l csntinne 10 do 36, [ is e Desdion of regular and careful inspections o coick whal
demgners might pot bave smticipaled.

In the wake of Minneapalis, there will so doubl be rencwed vigilanee More carelul inspections and mose conseavative mberprestioss of i
fiedings may camre some immedinte incorvenlences, bl they will slas likely prevent some imminent Gilunes

In bridge design, os bn ol siuctuen] engenecing, siceess cn bread hubeis amd catasirophe, while failure nurures bumility amd coulsan.
Usfornenaely, i1 does seem o ek o oallapse oore-sensitize inspectors ml opermess @ the reall dangers th lark anwng risting sieel aml evscking
concrete. Let i hope that ke lessoas leamed in Minneapolis ane nol forgobien once mare.

HI.'I'IrF Petreaki lsa Pﬂ'!.l'h A r.:.r:'JI'Jf waEiaaer iy aeal Mivtoey ar Deke Diniceesdly, Ple i e cathior, s receenily, a:lF “Sweresy Threwph Failure: The
Prarvcor of Desipn. '
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