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PROJECT 1(9)-1

Fig. 3.3 Interior of Instrument Fig. 3.4 Accelerometers Mounted in
Trailer Canister

A single power oscillator was used to supply 12 gage channels.
The upper section of the right-hand relsy rack in Figure 3.3 is =
complete 12-channel system. The upper panel contains the individual
centering controls to balance the gages umder static conditions. The
second panel is the 12-channel coupling wnit, including a tap switch
for adjusting the calibration woltage and the 12 attenuators to set the
recording level independently for each channel, The third panel is the
power oscillator which supplies carrier voltage for 12 gages. Six such
assamblies wore used, giving a total of 72 variable-reluctance gage
channels, The two oscillograph cameras in the foreground are described
later,
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PROJECT 1(9)-1

¥

Fig. 3.5 Earth-Pressure Gage, Shown Fig. 3.6 Air-Blast Gage Mounting
with the Neoprene Oil Bag

Hydrostatic pressure gages having nominal ratings of 100, 10, and
1 psi were utilized. The rise times of the gages were such that the
ultimate high-frequency response was determined by the particular
recording galvanometers used, All recording galvancmeters were
adjusted to 70 to 80 per cent of criticael damping, and galvencneters
having natural freguencies of 120, 230, and 340 cps were included,
Examination of the pressure records shows very few instances of
frequency components approaching 70 cps.

Most of the ground-pressure data included ia this report were
obtained with the oil bag located near the bottom of a five-foot hole
gix inches in diemeter. Each hole was filled to the top with a thin
solution of Aquagel, The Aguagel solution was adjusted to minimize
the loss of liquid into the surrounding porous eerth., The holes were
examined immediately after each test, and in ro case had the liquid
level dropped more than a few inches. When deeper gage holes were
used, they were also filled to the top with the Aquagel sclution,















PROJECT 1(9)-1

Fig. 3.8 Recording Trailer in Shelter.
Portable generators shown
at right
(See page 22 for Fig. 3.9)
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COMPOSITION OF CLOUD
FORMED BY TNT EXPLOSIONS

by

R. D. Cadle
A. G, Nilder

3 October 1951
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2.1 SHCT IB-1 (Xg=0.15)

Z

This shot consisted of 2560 jounds of 7.7 with tle center of sravi-
ty at a depth of 2.01 fecet below the ground surface. It was fired on
25 August at 0915 FST. The detenation was of high order and completely
successful.

During the reriod immediately follovins the explosion the surface
wind averaged approxiretely 3 nph from I 60° L. The surflace temperature
vas 86,5° F, The relative humidity at the .iir Force "leathier Station,

18 miles from the site, was 12 per cent., Irnediately following the
detonation there was observed a throw-out of streamers which anneared
to travel several hundred feet radially outward. 4 considerable fall-
out of dirt occurred in the irnediate vicinity of the crater. A cloud
of dust rose to a height of approximately 1500 feect and drifted in a
southwest direction., This cloud dissipated within .5 rinutes.

"/ith a few minor exceptions, all instrumentation avparently per-
formed in a satisfactory manner. Ground acceleration measurerents
appeared to run from 2 to 20 times the values predicted from theory.
The factor increased with incressing distance. This was of consider—
able interest in setting gage ranges for subsenuent KL and nuclear
shots. This information was also of interest in the layout of Program
Three structures.

2.2 SHOT HE=2 (Ap,=0.15)

This charge of 40,000 pounds of TIT, with the center of gravity
.63 feet below the ground surface and the upper edge tanzent to the
earth surface, was fired at 0900 ¥ST on 3 September 1951, The detona-
tion was of a high order and completely successful. A considerable
throw-out was observed. . number of streamers ajpeared to travel out
on trajectories having elevations between 30° and 45°., The ra jority
of the throw-out fell vithin 500 feet of ground zero, A larie cloud
of dust, starting with a 500-foot diameter rose to 2n estirated hei zht
of 2,000 to 3,000 feet. Tnis cloud ioved slowly north and was ob-
served over the underground site one hour and fifteen minutes ofter
firing., A considerable fall-out occurred in the irmmediate vicinity of
ground zero and continued along the math of the cloud novenent, A
daefinite darkening of the ground was cbserved out to 2,500 feet in a
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PROJECT 1(9)-3

the north. By coincidence, these were the days of tests HE-1 and HE-4.
Since the winds were gusty, any individual set of observations may not

give a completely true picture, however, some readings taken just prior
and after the detonation are given in Tables 2.8 and 2.9.

Some aerial dust samples were collected by a C-47 eguipped with
Stanford Research Institute filters. Pie pan collectors were used for
ground fall-out measurements. Results are given in Table 2.10. There
appears to be no consistency in these measurements and this may be
attributed to the nature of the wind at the time of the test and be-
tween the time of the test and collection,

The Stanford Research Institute performed all medium instrumenta-
tion. Recording was 100 per cemt successful with the exception of one
air pressure gage which was damaged by the blast. A hasty examination
of the records indicated that there may have been a larger coupling
than was anticipated.

TABLE 2.11

Permanent Displacements
(Hubs on S 50° W Blast Line)

Shot HE-L
Radial Distance Final Position, Fost-Blast
From Zero, Pre-Blast North East Tlev ( +Un)
23,48 0,06 -0.14 =004
28.56 0.03 0.05 -0,0L
33.93 0 0.02 -0.06
41.17 0,02 -0,08 -0,06
LL.59 0.03 0,06 -0.04
59.06 -0.01 -0,01 -0.06
71.08 -0.01 0.10 -0.05
85.82 0.02 -0.03 -0.05
102.63 0 -0.02 -0.03
148,32 0.05 -0.06 -0.05

2.4 SHOT HE-3 (Ag=0.5)

Shot HE-3 (the fourth in order of firing) was a charge of 2560
pounds of TNT with the center of gravity 6 feet 92 inches below ground
surface and the upper edze L feet 9 inches below the ground surface.
It was fired at 0840 ¥ST on 15 September 1951, The detonation was of
a high order and completely successful «
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FROJECT 1(9)-3

Fig. 3.2 177 Pound Pentolite Sphere
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PROJECT 1(9)-3

Fig. 4.1 Crater from Shot HE-4, On a small scale,
this is probably an indication of the crater
on the Swface Shot.

Fig. k.2 Crater from Shot HE-2. The Underground Shot
will probably be very similar with the dia-
meter increased 3 1/3 times,
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PROJECT 1(9)-4

3.50 MILLISEC

| l

5.33 MILLISEC

12.33 MILLISEC

58.33 MILLISEC
{ARGF WEIGHT = 256¢

“HARGH

Fig. 2.1 Rise of Ground and Formation of Smoke Crown and Column
Round HE-3




PROJECT 1(9)=4

120 SEC
CHARGE WEIGHT = 320 LB

CHARGE DEPTH =35 FT .
SCALED DEPTH = 0.512 FT/LB3

Fig. 2.2 Formation of Jet and Base Surge = Round 304
« 10 -



CHARGE WEIGHT = 2560 LB
CHARGE DEPTH 6.79 F7T
SCALED DEPTH = 0496 FT/LB3

Fige 243 Aerial Photographs = Round HE~3
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Fig. 3.5 Formation of Base Surge by Deep Explosions in Dry Clay
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HARGE WEIGHT

Fig. 3.6 Formation of B:se Surge by Explosions in Dry Sand
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PROJECT 1(9)-4

30 SEC

50 SEC
ROUND 403 CHARGE DEPTH=5.0 FT
SCALED DEPTH= 0306 FT/LB /3

CHARGE WEIGHT=2560 LB
3,7 Formation of Base Surge by Explosion in Wet Clay
- 43 =

Figo

















































































FROJECT 1(9)-4

Fig. 5.3 Effect of Wind Speed on Surface Phenomena
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S CE( F
® ARC § T b 8 | ¥ 4 2FT
CHARGE W H A ,
/2
( } < $ 4 FT 2] 3
PENT T EFT EXf ) ¢ J ALEI

TNT (RIGHT EXPLOSION)
= 2i6 LB

Fig. 8.5 Surface Phenomena Produced by TNT and Pentolite - Round HE~10






























