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data could be obtained, because of the lack of contrast and resolution.
As a result, only qualitative statements can be made concerning the
shock-wvave phenomena on thie shot,.

Figure 3.4 shows a frame taken from Film 28681. The fireball was
asymmetrical, and there was athermal disturbance of the shock along the
ground on both sides of ground zero.

3.3 SHOT &4

The arrival-time data for the free-air incident shock wvere measured
on Films 28183 and 28184 (see Fig. 3.5 for the planes of measurement) over

Figure 3.3 Shot 1, Shock Photography taken from Film 28881,
Prame 44,

a range of from 200 to 3,000 ft directly above the burst point. These
data are given in Table 3.2 and plotted in Fig. 3.6. The absolute time
for each film was determined by plotting the earliest du ° point from

NOL films on the curve representing fireball-growth data supplied by

EGA&G (see Fig. 3.7). These arrival-time data vere fitted to Squation 1.1,

% Continued on Page 39
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a) t & 0,015 SEC
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b) t & 0,200 SEC

Figure 1.4 Shot 3, Photographs taken from Film 28681.

-3

35

B SO



























REGION OF
COALESCENCE

REFLECTED
SHOCK ~—_

p

INCIDENT
SHOCK

J
/
MACH
A AIR SHOCK
T ZERO
PRECURSOR
'
GROUND
ZERO

Figure 3.11 Incident and Reflected Wave Contours.

Figure 3.12 Shot 4, Photograph of Free-Air Incident Shock
2,290 ft from Air Zero at t = 0.757 sec (Film 28184),

I A

bt L by





















STATION T7-1A
854125N |
68TS06E |

A\ MEASUREMENT o
pLANE of .= - = =IBLAST LUINE
- \\¥\\— J
i .

N o

" 9}'2

8 AMERA STATION T7-387
853118N
677.988E

Figure 3.16 Shot 6, Plane of Measurement for Direct Shock
Photography Filams 28081 and 2808k,

) t = 0,197 SEC

Pigure 3.17 Shot 6, Photographs of Blast Phenomena (Film 28081).
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FILM 28980 FILM 28982

a) t = 0,096 SEC e) t
R = 645 FT R

0.220 SEC
914 FT

t-0.2308m
B = 770 PT R = 1,044 FT

b) t = 0,142 SEC d)

Figure 3.32 Shot 10, Photographs of Free-Air Shock Taken
from Films 28980 and 28982,
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accuracy of the pressure-distance curve indicates that the pressures
may be in error by as much as 2 to 3 percent from 400 psi to 8 psi.

3.8 SHOT 12
3.8.1 Free-Air Data

Arrival-time data for the incident free-air shock wvere
measured in the vertical direction directly above air zero on Films
28389 and 28390 over a range of from 250 to 3,000 ft (see Fig. 3.35

Figure 3.35 ©Shot 12, Photograph of Free-Air Shock
2,330 ft from Air Zero at t = 0.946 Sec (Film 28389).

for actual photographs of the free-air shock). These data are listed
in Table 3.19 and plotted in Fig. 3.36. Distance and time scaling
factores were determined as explained in Section 2.2, and the film
calibration constants for these films are listed in Table 2.2. The
abgolute time for each film was found by plotting the first data point
from the NOL films on the data supplied by EG& for fireball radius
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Figure 3.43 Shot 12, Photograph of Shock Along Asphalt
1,430 £t from Ground Zero at t = 0.213 sec (Film 28381).

from ground zero. It was visible on Film 28381 out to a ground range

of approximately 1,600 ft and is plainly evident in the photograph taken
from this film (Fig. 3.43). Table 2.2 gives the calibration constants
for this film. The precursor was also observed from 1,200 to 2,900 ft
on Film 28383, although not as clearly as on Film 28381, A dark streak
across each frame of Film 28382 masked out all of the wave fronts near
the surface; however, the propagation of the dust or smoke following

the precursor front was readily observable. This dense cloud of material

was lifted and carried by the flow behind the precursor, and

its makeup

was quite different from that over the desert and water areas. A
comparison showed that the data for the arrival time of the initial
disturbance, as indicated by the SRI gages (Project 1.10), agreed
closely with the data for the arrival time for the dust, as determined
from the photographs, i.e., the respective arrival-time curves were
nearly identical. Thus the arrival-time data for the precursor along
the surface over the asphalt area are given as a continuous set of data
from 300 ft to 2,900 ft in Table 3.23 and plotted in Fig. 3.44k., 1In some
cases, where structures or other obstructions prevented observation of

the precursor or dust front to ground level, the fronts were

extrapolated

to that level. This was necessary in only a few frames of the film
record, and the data are considered highly reliable. Also shown in
Fig. 3.44 is the arrival time of the initial disturbance over the

asphalt, as measured by Projects 1.10 and 1,12, and there is
ment for all sets of data (less than 5 percent difference at

Measurements of the angle that the precursor front made
asphalt surface were also obtained, and these data are given
3.24 and plotted in Fig. 3.45. A method for determining the
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TARE 31.27 - Shot 12 -~ Time of Arrival of the Initial
Disturbance Along the Ground (Water Area)

- ]
Lround Time Ground Time |
Range (wec) Range (sec)

(re) | (re)

S <+

]

{ Fila 28381

! 475.3 0.05637 997.9 0.16426

| 507.5 ), 06617 1,038.9 0.17607

| 60k .6 0.08579 1,070.4 0.18388

| 6840 0.09560 1,006.3 0.19369

| 690.3 | .1054 i 1 . ),20350

| 733.8 11522 | 1 | 21331

| 7848 .12503 | 1 23293

| 865.5 5. 13484 0.2k27h

| 91,1 L1465 25255

| 958.2 1566 26235

; 721¢€ !
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streaked with light over the regions of interest. The overexposure
masked out all the shock phenomena occurring near the surface.

Desert Area. Propagation of the shock near the ground over the
desert area was observed on Films 28387 and 28382 (see Teble 2.2 for
the film calibration constants). As was expected, a precursor formed
over this area that resembled the precursor formed during Shot 10 of
Operation UPSHOT-KNOTHOLE to & remarkable degree (see reference 6).
The precursor over this area was first observed from approximately
500 ft; it persisted out to a ground range well beyond 3,000 ft. It
vas markedly different from that formed over the asphalt area. Figure

Figure 3.48 Shot 12, Photograph of Shock Along Water 1,000 ft
from Ground Zero at t = 0.16k sec (Pilm 28381).
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Figure 3.50 Shot 12, FPhotograph of Shock Along Desert
1,750 ft from Ground Zero at t = 0.332 sec (Film 28387).

The precursor formed over the desert propagated at a slower velocity
along the ground and at a steeper angle than over the asphalt area. In
all three areas near the ground, the blast was loaded with some material
raised by the passage of the shock or precursor along the surface. Over
the desert area this cloud was apparently composed of sand and dust
particles. Although the water area could not be observed at ground
level, it appears on the film that water particles rose to a considerable
height behind the Mach stem; however, the extent of the water column is
extremely small, compared to the dust cloud raised over the desert area.
Over the asphalt area the cloud of material immediately behind the pre-
cursor appearec to be entirely different from that over either of the
other two areas. Presumably, it was composed of a mixture of particles
of smoke and dust. Temperatures calculated from the angle of the pre-
cursor show that the maximum temperatures over the asphalt and desert
areas were approximately the same; however, for corresponding ground
ranges, the temperatures were higher along the asphalt than along the
deser?, line., Comparison of the path of the triple point over the three
areas indicates that the Mach stem grew much faster over the asphalt
area than over the other two areas.

The path of the triple point over the desert area,wvhen plotted
graphically, fell between those for the water and asphalt areas. The
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