


Nuclear Excavation

Cratering

Conventional excavation methods in hard rock re-
quire that the material first be shattered by chemical ex-
plosives and then excavated by mechanical means. In nuclear
excavation, the force of the explosion itself is used not
only to shatter the rock but to accomplish the removal of
material.

When a nuclear explosive i1s detonated at proper
depth underground, earth and rock are broken and ejected.
Some of this material falls back into the resulting crater;
virtually all of the remainder falls immediately outside
the crater and on the upthrust lip. A small portion of the
finer particles is carried up in a large dust cloud and is
deposited in the vicinity of the crater and for some dis-
tance downwind. The crater dimensions depend on the energy
of the explosion, the depth of burial of the explosive, and
the properties of the medium.

A row of explosions, properly spaced and detonated
simultaneoulsy, will produce a series of interconnected
craters to form a channel. This channel will be roughly
parabolic in cross section with dimensions and smoothness
that depend on the spacing of the charges.

The basic concept is to use the craters produced
by nuclear explosions as excavations for large engineering
projects. In the Carryall study, the problem was to pro-
pose a design for the emplacement and yields of the nuclear
explosives so that the craters produced would meet the ex-
cavation requirements of the Santa Fe and the Division of
Highways, along the section under study.

For detonation of a given yield, the size of the
crater formed varies greatly with the depth of burial of the
charge. As the depth of burial increases, crater dimensions
increase to a maximum at some optimum depth, then decrease
until a depth of burst is reached where no crater is formed.

For a given material, crater size is a function
of yield and depth of burst. Experimental results to date,
including both chemical high explosive and nuclear tests,
indicate that crater dimensions scale proportionally with
the 1/3.L4 power of the yield. This scaling law is used in
predicting crater dimensions at large yields.
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The above studies, supplemented by results
from future nuclear cratering experiments to be conducted
as part of the Plowshare excavation program, would serve
to refine the tentative design of the project. Carryall
could not be conducted without data from these prior ex-
periments.

Schedule

If such a project were initiated, the study
group envisages a schedule of approximately five and one-
half years for its completion. If undertaken, investigations
and engineering design would take place in 1964, major pre-
shot construction in 1965, and the nuclear detonation could
be planned for 1966. The remaining time would be required
for post-shot surveys, design, grading and construction of
the railroad and highway, with the pass open to traffic
possibly in 1969. This study is only one of feasibility.
There is no proposal for undertaking such a project. The
time schedule given, therefore, is hypothetical.
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