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Lessons from Structural Damage due to Explosion
at New York World Trade Center

By Taijiro NONAKA

Synopsis

A brief summary is made of structural damage suffered at New York World Trade
Center complex due to explosion in February, 1993. A review is then made of the litera-
ture on the blasting action of explosives and on the large plastic response of beams to
blast-type loading. Finally, discussion is made of the estimation for the amount of the
explosive, of the mode of fracture for the damaged members, and of some lessons
learned from the disaster
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Fig. 2 Section through sub-grade levels at the site of the explosion.
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Fig. 5 South elevation of Tower 1, indicating damaged area.
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Photo. 1 Site of explosion, looking toward the south wall of Tower 1. Notice the missing top-left di-
agonal brace.

Photo. 2 Under repairing. See the end of the sheared-off diagonal brace, as well as the stripped
bracket on the left.
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Fig. 6 Patterns of initial motion.
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Fig. 7 Rigid-plastic beam under blast-type loading for 1< v <3/2. (a) First phase of motion. (b)
Second phase of motion. {¢) Residual deformation.
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