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Why is it taken for anted (or is it?) that deeply buried hardened

strxuctures should be in hard rock? When I was last at .. /DASA only that

pcssibility was mentioned in talk about possible new installations. It
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argued that alluvium would be better, and better still would be’

rock under alluvium. Harry Auld has since told me some of you discussed
tais idea on your European trip and that they are kicking it around at
; 80 the idea though independent is not original. I have made - some

estinates of my own, the results of which are indicated in the enclosed
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To estimate ground motion under surface or near~surface bursts, I started
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™ > o ith pressure-dictance curves in granite and alluvium as in Figure 1.
> af~ 3. . ) ' .
S g | 9| Flgure 1 gives cstimates for 400 mt surface bursts on granite and alldvium,
M 1.1 Slassuming 10% energy coupling and a Brode effect of 4, attenuation with LR
a o] Pma , _ R RS
2 gl . : g[: distance proceeding as in free-field conditions (i.e., the curves are
miA . o .
3 s JJfrce-field 10 mt curves). Since structuras will be designed to a motion
= .e o
: ] )
= : E E riterion--Harry Auld tells me 20-30 ft/sec is being talked abouL~-theae
> ~—
) & s & .Jcurves were converted by the Hugoniot information of SC-4903 and UCRL-6311
o] =]
79 = g % E;g to velocity-distance curves as given in Figures 2 and 3.
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Figure 2 has on it two solid lines which are.velocities under 40 mt surface

bursts on rock and alluvium, and twc dashed lines which are velocities under
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¢ 1C feet in granite and 200 faet in alluvium. AL this

3

point I nave assumed (a) that penetrating weapons suffer & yield penalty
of & wihich valances out the increased eficctiveness predicted by Brode,
(b, that these depths can indeed te reached by these yields, and
(¢} that the radius of an effect is proportiocnal to the radius of the
.resulting crater. Figure 3 similarly has solid lines for velocities

| under 400 mt surfacce bursts on granite and alluvium, and dashed lines

| Lo velocities under 100 mt bursts 10 feet deep in granite or 200 feet

The Zmpliication is that a 25 fps structure need only be 2500 feet deep in
ciluvium under 400 m:t, but 5700 feet deep in rock. The diiference is not
arge for preotection from a penetrating attack, but is still there.

ne really entrancing aspect is that if there is rock under the alluvium,

)

the reflection at the interface caused the transmitted pressure to in-
crease and the transmitted velocity to decrease. Thus if the alluvium is
Q 1000 feet thick under a surface burst, incident pressure and velocity are = . - .
aboutr 2 kb and 200 fps, impedance mismatch about 7, transmitted 3.4 kb and L
45 ips, and the final estimate for required depth of burst of a 25 fps
structure only 1400 feet. Similarly 1000 feet under a penetrating burst
incident pressure and veiocity are 6 kb and 60C fps, impedance mismatch
about 8, tramsmitted 10 kb and 150 fps, and estimated depth required again

14 r ~
2500 [fect.

£ I had started with some other pressure~distance curves than the one I did

I
(Zishop in SC-4907) the exact numbers would be different but not the genefal[?
idea. If I had used a displacement instead of a velocity criterion, the net - .

advantage vould be less but still in favor of alluvium.
Sian:ely,
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