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e Ethical issues

® Actual consequences of the failure
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® Questions and answers (open discussion)
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F‘QmOJ”' 2d in 1940 as 39 Jongest

SIOET J:‘ on brldge [iii]

Qrum proposal by Washington Department
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. Proposal of Leon Moisseiff was accepted fii]

® Moisseiff developed “deflation theory” to

justify his proposal fiii
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SEont uous oscillations on the bridge
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e Unlver3|ty of Washington contacted to
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study oscillations and eliminate them

® Suggested many recommendations, but

disaster struck before implementing them fii
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~ * Bridge twisted vigorously and finally
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collapsed



DISASTER!
The Greatest

Clip 1: Tacoma Narrows Bridge before collapse [vii]
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® Design was selected to reduce costs [iv]
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— Ensure stability and safety of the bridge

— Loyalty to their employers



E8ihe need for a bridge
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Leon Moisseiff

— Ensure bridge complies with requirements,

design supported with theory
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Condron raised
many;;_ Sues about the stability of bridge fii
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*Faund supporting arguments for deflation
theory, but these arguments did not

account for vertical deflations ii
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~ romrlrr ielt that he was the only one wit

leic]e) 55 ‘about deflation theory

- _)lr O.MOISSIeffS Very strong reputation, he
' aﬂy gave In and agreed, however, he

fecommended Increasing the bridge’s width i

- = “In view of Mr. Moisseiff’s ability and reputation, | hesitate to make
any criticism ... however, the width of this bridge relative to the
length of spans was open to criticism, particularly since it was
without precedent” [iii]
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SMHEENAIS, recommer datlons peen followed,

e cJ_ ster would ve been avoided [ii]

J\/lrnr Y onservatlve engineers have also

- SU gested a wider, less flexible bridge [viii
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= __-led Condron and the other engineers who
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‘had doubts voice their opinions properly?

® One’s reputation should not be a factor In

agreeing with them
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JHJOJF nce of aerodynamic on such
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"= Research on dynamic effects of wind on

bridge [viiil
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= :— 3 New bridge is a structure of

unprecedented function and stability piii]
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Seclinody Committee iormed: to Investigate. i
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ﬁﬁ_ ‘known to the engineers

e T The Federal Works Agency reported that the
design was most suitable for its use,

economics and location pvi]
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- Saverel her engT@f’eargued that they

WeNldR T Have KIoWRrtHe effects of

zlef Jfl/r mlcs [viii]

rrUJL ers d|d their best to save the bridge [v]
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*JE'A'" ﬁynamlc forces on bridges proved disastrous
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: n the past, however it was not known that they
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may affect such a large structure fiii]

® This case represents a precedent
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o Thegry ust be backed up with data

> Must ’f'go well beyond existing
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-~ should be given consideration fii

® “Cheapest option may turn out to be most

expensive” [v]



- .F..el'

Apelication to SE SW_&—
o fos

BSBitware systems must be built using both

i) eor_;x and data

progress down when necessary fii

® [ntroduction of software control into safety

critical systems should be done cautiously fii]



: - .
0Onpl0elfe Ia.sjtuatigns,inm

_'-T

SE IS & NEW fleld-" __,__‘,,

NG enough past experience and data to

[ from

: P _ress must be slower and more

—

c” tlous

..l-"'

-

In SE, a similar situation must be tested

G

-
1--—

\ iﬁ\

f

| ’t

—

and verified iIn a much more complete

Manner



d past data and experience and

mzi y test the system to prove the model.

= ﬂv m:{el and testing are key to developing

ar
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Successful software systems

® “Testing can show the presence of error

but not their absence” [Dijkstra]
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Photo 1: Tacoma Narrows Bridge during the collapse [i]
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