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ABSTRACT

from four 3-componerA portable seismographswhich recordod the

from the nuclear explosion of July 16, l$L&show that there was

damage to any houses in the towns of Sanl@tonioO Carrizozo and

Antonio, a di49tanm3of &d milw. the maximum niot~.oii2Mxn”the

ground wave was 0002 inch. Such displacements are

than any necessary to pz=eduoeeverami,nordamage in

Geophone measurements at ~000 S indacate

les~ bya fao%or of 50 to

the form of ama21 plaster

a yield of 1~9000 tons in

perison with the results of the MD=tm-+&&k-:~m<~-__—
:-~

100

oracks.

com-

.
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JULY 16th NUCLEAR EXPLOSION: GROUND VIBRATIONS ,

1, were in operationFive Leet three-component strong-motion seismographs

at the time of this test. They were Iooated and operated as listed in the follow-

S@.smograph
No. Lcxation Distance Azimuth Operators

2 Sarlmltonio 2% miles ~op ‘2/3Carl Crunb
T~ John Lepman

“2 9000 N 9000 yds 00 E. Gewez+z
J. Allen Crocker
Pfc. George Hall

5 Ctxrri~ozo ~ miles 95° E.Il.& A.C. Graves
(Cabin NO. 4.
HaFry Miller’s Pkoej

4 Tu3arosa 50 miles 45° L.Il.Lee%
(Cabin No. ~:n:~ T#-)Seysmur Calvert.

5’ Elephant Butte 55 miles Z?y T/- Alan U. Hershey
[Cabin No. 4) ?T 5 Don Garrett

All rcoords have been forwarded to me except the one for Elephant Sutte.

In view of’the,results at other aixiticmssthe Elephant 13ut%erecord is of no h-

portanoe.

A particularly exce31ent and

Motion wacijust large enough to record.

complete record was obtained at 9000 N.

both ground and air waves at San&dxmio.

It was too small to record at any of the other stations.

Results at 9000 M

Fig. L chows ‘thefirst motion at WOO N; Fig. 2, the maximum motion; and

Fig. 3S the air wave. The maxinummottm occurred on the lo~gitudinal component

ogra?n
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~
(Her5zonta’J.Radialjat 12.32 see- ~.,damounted tQ .025 inches [.12% centimeters

doublo amplitude for comparison with geopheno tablesj.

The geophones at 9000 M gavo no records for direct comparison with my

&eimuograph there. In the case of the lCIO-tonshot ofllay 7, 19&5,geophone reoords

at WOO N showed maximum horizontal displacement 108 times the maximum at ~0 S.

For the nuclear bomb shot of July 369 geophones at ~000 S gave a maximum double am==

plitude of .101 centimeters. If relationships were the sama, this would indioats

.182 centimeters maximum double amplitude= or .036

~C)O N by the geophone records for comparison tith

displaoemezrtseismograph. .

Computation of TNT Equivalence

inches true amplitude. for

the .02fjinches obtained on the

.

In L4 Report 287 covering the 100=ten teat at T??lniky,formulas of

C.’il.Lampson were quoted in connectiem with computing the relationship between dis.

~lacement and charge. I note that these formu?.asar~ not tn agreement with exten-

sive measurements made in connection with quarry blasting and i.naertthe following

for

the

for

the

comparison. It has been found empirically that for buried charges tfi.ecube of

amplitude is proportional to the square of the charge. Using figures from 9000 S

both shots, this relationship would i.ndioatmthat the gadget shot was 150 times

loo-ton Shot, or 1.5aO00tons.

M, 1~%5, a oharge of 200 pounds of Composition Bwas buried e~ght

Calibration Shot

On July

feet at a distance of 200 feet from a pair of geophones and a Leet s@smogr&ph to

pmmit a direct comparison between the geophones and the seismograph. A copy of

the seismograph record is a%tached as Fig. 4, This shows a period at the maximum

of .Z5 seconds and a maximum displacement on the longitudinal (Horizontal-Radialj

compwent of .020 inehesq ThcJm%timm diffpkcmerrt on the vertical cmponed was

slightly offset in time and amounted ‘GO.04 inches. ~~cl.AssIFIED..
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San Antonio, Carrizozo, Tularosa$ EleJphantButte

The only other station at which earth or air wave

enough to reoord on the seismographwas at San Antonio at a

motions were large

distahce of 28 miles,

where both were recorded. The nmximum motion

and motion produced in the recording location

Such displacements are less bya factor of 50

from the ground

by the air wave

to 100 than any

wave was 0002 inches,

was also .002 inches.

necessary to produce

even minor damage in the form of sma~l plaster cracks. They are less bya faotor
I

of 2 to 5 than vibrations caused by ordinary use ef a houseB such a3 walking across

floors and slamming doors. In other words. there was absolutely no ohance whatsver

of causing structural damage in the vic$nity of the July 16, 1945 tes% either by

earth-borne or air-borne waves. At Tularosa, from which a n~bor of reports of an

earthquake emanated following the 100-ton shot of May 7, the air wave on July 16

-was

‘the

the

and

barely perceptible to me, though I was listening oarefully for it. It was like

greatly attenuated thud from the firing of a distant gun. According to reports,

air wave of July

Sooorro, but our

16 apparently was most marked in the direction of 8an A@onio

control point at San Antonio indicates that it was well below

damaging magnitude.
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