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Recent changes in the Army's nuclear weapon emp loyment doc-
trine have placed significant constraints upon the use of such
weapons in the tactical theatre. One of the most important of these
constraints requires that nuclear strikes against tactical targets
be performed in such a manner that undesirable collateral effects,
such as casualty-producing fallout, airblast, or thermal effects, be
minimized to the greatest possible extent consistent with the mis-
sion objectives. The development of an earth-penetrating warhead,
together with a missile system capable of delivering such a warhead
with extreme accuracy, has been envisioned as a means of meeting
these constraints while providing the Army with a new flexibility in
the tactical theatre.

<~ 3 A recently-completed study at the Waterways Experiment
Station (WES) was designed to evaluate the effectiveness of an earth- |
penetrating nuclear warhead employed against airfields, which is one \
of the most important target categories for tactical nuclear attack.
The objective of this study was to define damage to airfield runways
as a function of warhead yield, burst position, target characteris-
tics, and geological environment. Existing Army manuals stated that
damage to runways should extend over a distance equal to 1.5 times
the apparent crater diameter. At the onset of this study, it was
felt that this estimate was grossly conservative; that effective
damage to a runway by a buried nuclear burst might, in fact, be more
than twice as extensive. .-
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It was hypothesized that four major zones of damage would be
produced in a runway, with the severity of damage decreasing with
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