































































































significantly affected by speed. However, the draft of sweep and
chisel plows was significantly affected by speed, depth, and an
interaction of speed and depth. As the depth of these plows
increased, the rate at which draft increased with speed also
increased.

Adeli et al. (1986) reviewed the current techniques, including
numerical methods, for predicting the soil penetration depth of free
falling impactors. They concluded that the Sandia Laboratories'’
empirical formula was a very effective depth prediction technique.
The Sandia formula is expressed as follows:

X = 16 0.5 2 5

p = 162.1 SK(W/A) In(l + 21.53 V</107) (2.7)
where,

Xp = predicted soil penetration depth, mm

S = soil dependent penetrability index
K = nose shape factor of impactor
= 0.56 for flat nose
= 1.33 for conic nose
W = projectile weight, N
A = cross-sectional area of impactor, mm2
V = impactor velocity upon impact (< 61.0), m/s.
This equation is only applicable when the depth of penetration is
equal to or greater than three projectile diameters plus one nose
length, because surface effects complicate the prediction at shallow
depths. Adeli et al. noted that the penetrability index S is
determined from full-scale penetration tests at the site, or from a
site with similar soil conditions. This Sandia formula is valid for
impactor velocities equal to or less than 61.0 m/s and for impact
normal to the soil surface. Another Sandia formula similar to

Equation 2.7 was listed by Adeli et al. for velocities which exceed

61.0 m/s.
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