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This report summarizes currently available knowledge of soil—structure interaction as
it pertains to facilities that provide protection from nuclear weapons effects. The major sub-
divisions of the subject are discussed in sufficient detail to convey a general understanding of
the subject and to provide key references.

The recommended design methodology is illustrated for the horizontally oriented
buried cylinder. A parallel approach is suggested for buried structures of other configurations.
It is suggested that analysis of resulting designs be accomplished by the finite element method.
Illustrations of two-dimensional and three-dimensional solutions by this method are given.

Information on peripheral subjects, such as ground motions, stress wave fracturing, and
system optimization, is included to the minimum extent necessary to convey an appreciation of
the overall soil—structure interaction problem. Particular emphasis is given to methods for
transferring load away from a buried structure to the soil, thereby, permitting economic design
and a large increase in resistance.
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Figure 3.6. Stress wave fracture in model expansion chamber.
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Effective secant confined compression
modulus at a stress equal to the applied
load

Effective value of confined compression
modulus

Tangent modulus

Unloading modulus

Mass of silo

Mass of inclusion

Mass of displaced soil

Thrust (usually maximum thrust)
Bearing capacity factors

Thrust at the crown

Thrust at springline

Thrust at springline under dynamic load
conditions

Experimentally determined constant;
modular ratio

Surface pressure

ko Factors in foot bearing capacity equation
Stress at which the value of M is required
Ambient air pressure :

Critical buckling load

Stress in free field at midheight of the
inclusion

Interface pressure
Reflected interface pressure

Transitional buckling stress
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Peak surface overpressure

Limit stress at the elevation of the plane of equal
settlement

Vertical stress at the elevation of the crown
Soil stress to produce yielding
Peak stress at depth

Bearing capacity

Unit bearing capacity at failure

Range from ground zero; radius

Shock radius of blast at time t

Radius of culvert

Foundation reaction

Perimeter of structure; section modulus
Shear strength

Time

Effective duration of the applied overpressure

Equivalent thickness of culvert; equivalent flat
plate thickness

Thickness of backpacking

Plate thickness

Rise time of blast overpressure

Equivalent triangular duration of load

Time corresponding to the intercept on the time
axis of a straight line drawn from the peak pressure
through the point on the overpressure curve at

which the pressure is 50% of its maximum value

Increment of time
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