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VARIATION OF BLAST PRESSURES AT FIXED DI_STANACES WITH
SMALL ALTITUDES

Summary. -- The possibility of variation of peak pressures and time rate of rise to
peak pressure at a fixed distance from ground zero led to the experiment described here,
Measurements on each of two fifty-foot towers for Buster Shot Easy revealed no definite pat-
tern of variation. :

L N

That blast pressures and shock arrival times appear to vary as a function of distance
of the gauge above ground surface was first observed from records of the Greenhouse trials,
On some structures! gauges were installed both near the ground and at a vertical distance of
about 25 feet. The data generally indicated that the initial pressure responses of those gauges
25 feet above the earth occurred at a time somewhat later than the responses of the ground
level gauges. It also appeared that the time rate of rise to maximum pressure was smaller
for surface gauges than for those above the surface,.

These correlations resulted from an experiment that was not planned to explore such
phenomena in more than the most cursory manner, During Operation Greenhouse a series of
experiments2 was designed to explore the possible variation of peak pressure and rise time
as a function of height of the gauge above ground.

For Shot Easy, on Engebi Island, a number of gauges were mounted in 'streamlined'
edge-on baffles called pylons. These pylons were 15 feet high, 15 feet long, and 6.5 inches
thick; the gauges were mounted at centerline in the broadside face at heights of 3,3, 7, 10,
and 14 feet,

Essentially the preliminary findings from these experiments are:

Data from pylons indicated no consistent variation of peak pressure and
rise time with height.

At stations less than 1000 yards from the ground zero ground station peak
pressures appear to be consistently lower than average pylon pressures. At
stations approximately 1,430 yards from ground zero ground station pressures
appear to be very nearly equal to average pylon pressures. It is to be noted that
the highest pylon gauge was only 14 feet above ground.

In consequence, for the Buster trials it seemed advisable to devise an experiment per-
mitting more extensive exploitation of the suspected phenomena. Accordingly two 50-ft towers
(Fig. 1) were erected for Shot Easy, and Wiancko type pressure gauges were mounted in the
sides of the cross pipes (Fig. 2) at levels of 0, 5, 10, 25, and 50 feet. Locations of the two
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Fig. 1. -- Base of a 50-ft tower

Fig, 2. -- View of 50-ft tower




towers were designated as stations 601b and 604b, (Figure 3 illustrates details of the blast
line layout.) The distance parameters are given in Table I, as are the code designations of
the various pressure gauges and their records. The adjacent horizontal-pad ground level
stations, 601a and 604a, are included in this discussion because of their proximity.

With airflow considerations in mind, flush mounting of the gauges at about the mid-point
in the sides of the horizontal pipes of the towers is probably about as good a choice as could
be made for these particular towers, oriented as shown in Fig. 3. Furthermore, aerodynamic
design of the towers may be criticized on the ground that the vertical leading leg no doubt per-.
turbs the flow and the trailing leg is not far enough removed from the gauge to prevent some
further perturbation. However, it is not felt that these difficulties interfere with readings of
either arrival time or peak pressure., Another I'eport3 of the Buster series, a critique of the
overall accuracy of the gauge system, indicates that pressure readings may not be considered
more accurate than 5 per cent, but that errors of 10 to 20 per cent are possible. Relative
times may be expected to err within about 1 millisecond,

The most obvious feature of the records (Figs. 4-15) is the rapid rate of pressure rise
of all the instruments at station 604 in contrast with the much slower and broadened responses
at station 601, All the records from station 601 show a considerable number of rapid fluctu-
ations while those from station 604 are in general fairly clean,

Table II presents critical values from the plotted records: arrival times, rise times,
and peak pressures. Within the previously stated limits of pressure error, for each station
the peak pressure values at all gauges agree although the horizontal-pad readings appear to
be slightly lower,

In Fig. 16 the arrival times and peak values of the pressure disturbances have been
plotted as a function of the distance of the several gauges above ground for station 601; in
Fig. 17 corresponding data have been plotted for station 604.

The record 5B2P50 is so poor that no estimate of times can be inade from it.

For the other gauges peak pressures and times of peak pressures are estimated from
the records; fluctuations made useless the direct reading of the highest recorded values.

At none of the gauge levels does there appear to be much if any correlation between any
of the quantities, such as pressure arrival time or time of peak pressure, with measured
height above the ground.

Conclusions

Records from the experiment to determine variations of blast quantities as a function of
height do not provide any apparent correlation, Peak pressures, initial arrival times, and
times of peak pressures are independent of height above the ground except that the peak pres-
sures obtained from the ground pad records appear to be slightly lower than the others, and
the shock appears to arrive sooner at the ground gauges. These findings appear to be con-
sistent with those of the Greenhouse repor‘t2 mentioned earlier. i




TABLE I

. Ht
Buster Shot Easy: 31.4 kt Burst height: 1, 314 ft 73" 422
w
Ground zero distance Measured ground Measured slant
Station (Fig. 3) (ft) distance zero (ft) range (ft)
601 2,070,179 2,031 2,420
604 2,940, 31 2,910 3,195
Height above Gauge
Station ground (ft) No. Gauge record No, Fig, No.
601a 0 B2S 5B2S 4
601b 0 B2P0O 5B2P0 5
601b 5 B2P5 5B2P5 6
601b 10 B2P10 5B2P10 7
601b 25 B2P25 5B2P25 8
601b 50 B2P50 5B2P50 9
604a 0 DS 5DS 10
604b 0 DPO 5DP0 11
604b 5 DP5 5DP5 12
604b 10 DP10 5DP10 13
604b 25 DP25 5DP25 14
604b 50 DP50 5DP50 15
TABLE 11
Height above  Peak pressure  Arrival time  Time of peak
Gauge record No. ground (ft) (psi) (msec) pressure (msec)
Station 601
5B25 0 8 868 1,170
-5B2P0 0 11 870 1,170
5B2P5 , 5 9.5 870 1,180
5B2P10 10 11 870 1,165
5B2P25 25 10 878.5 1,190
5B2P50 50 9 - -
Station 604
5DS 0 7.8 1,489 1,530
5DPO 0 8.5 1,493 1,540
5DP5 5 8.6 1,484.4 1,530
5DP10 10 8.8 1,493 1, 540
5DP25 25 8.8 1, 500 1,530
5DP50 50 8.8 1,499.2 1,530




uerd o31§ -- *1 ‘814 ~

SUOTR]S 3DEJINSANG -
& uonels je afned {aoejans) ayjreq-puncad ayy st 8

5 e1s

punoad asaoqe 3j Gy st adid ayy pue |, woay HUOTIB}Y I3MOT, 1J-08 S |/J

pamata se adtd [RIWOZTIOY Jo 3pis 1jal uo afned suesw 7I51zyg Ps 319y 0437 ed
2€/109 uonieis e adned (9oelans) a1jyeq-punoad sueaw SgH suonieis adrd 1-61 'Lo- ev/119 Ewd N

uonieoppuaps a8ned jo saydurexqg HLON stopyels avelIng @ £ s

10001

= =
- 3
T \\ |0\ ~{i5E1
\ 19eg] 0I0Z
,8Y 0101 \ I».!‘I#z.

a1rRYD 0127

r/otg ®1s \\ M £d/209 ©1§
g
————,08°910°T ||l’| JIS71E0T LA\.S.«N« 11 °2EY 6L 59 166 588 10¢ 'L8E RINA8
600 © } —
1/609 ©iS N \»_ _ _ ,v - \.n\ I\‘ T “ ~ _ i
0L S Va o
e { - e
sereus uswnnsu; A H/809 _mL 9/109 ®i§ _ /909 ©IS q/609 BIS a/vos s o/09 ®1S o L
193]3Ys 10}BIAUAD) e 06 2L 2
uonitsod s1y) je pafjeIsu N
a3ned uorjenuale ainssaad yireg 74
* 2d/109 1§
-
S
E R
0¥ = ,1 aress .,- 2V /219 ms
A/909 pue ‘F/S09 ‘A/$09 401 » 1 21®d8 %ml
‘D/£09 suoniEs 1B TrEIaa €€/209 PU® ZH/109 sUonels ie f1e1ad '
z us

£ eg .
Em;om wwu?:o paemo) paidang 5
eoaw pareg £6/209 ®IS w«s S
B &
g .
5 o
I”| ‘| x> .
L H
8 | X[w peos OV .z /1-g paaed
Ll.e.v + 3210 SUIPRY L0051
eale pased
N & |
z®s ‘0
pPJEMOl paypaag WU — o
N Mﬂw..l
2d/T Rt}
/109 ©18 J
1ws i
i =
i = 1261
PJEMO] pasdadlq .
N




(3 180 ‘¢ :oasz punoud woJy soueysip) (9735eq punoid) (szd) Ased joys -- ‘¥ -S1g

(oos) awit) pasdery

-

T
©

(]
—

T
o
—t

(1sd) sanssoadasaQ

=]
~



(3 180 ‘g :049z punoad woay aoue}sip) (a13yeq punoad) (0gzd) £sed 1o0ysg -- g 814

(oas) swny pasdery

(1sd) aanssaadaaaQ

~cl

i
i




(37 180 ‘gz :0x9z punoad Q.Ho.d soue}stp) (punoad saoqe 13 ¢ o8ned) (gdzgd) £sed jo0yg -- 9 314

(0o9s) awry pasdeiy

(18d) saanssaadaaap

T
[
—

T
o
—

12



[2p]
—t

(313 120 ‘g :oJez punoad wodJay souelstp) (punoad asoqe 13 o1 adned) (01dgd) £sed joysg -- ‘L 814

(oos) awrny pasdery

S

A
(1sd) sanssoadasaQ

k)




(37 180 ‘g ‘oaez punoad wouaj 2oue}sTp) (punoad asoqe 17 ¢z adned) (gzdzd) £sed joys -- *g *J1g

o

(o9s) awiny pesdeiq

I
[se]

-
o
—t

(1sd) aanssaadasaQ

i
[a]
—

)
<t
—

- 91

81

-0¢

<#
—



15

(317 180 ‘2 :0a2z punoad wouaj aoueisip) (punoad aaoqe 31 om.mwsmmv {0cdzd) £sey 1o4yg -- 6 814

(o9s) sawmny pasdery

-9

~01

(19d) sanssaadasaQ

4!

91

81

-0¢




(o9s) awiry pasdery - 1-

0°'¢ 62 8'c L'Z 9°C m.*m TF“W}M/.nyN ¢'¢ 1'c 02 61 81 LT 9T 61

B4

(1sd) sanssaadaaap

©
-~



17

(31 016 ‘g :0a9z punoud woay adue}sip) (a13req punocad) (04q) £seq joyg -- “11 ‘814
(o9s) swrn pasderq
8°2 vz 2°2 0°2 81 9°1 ¥°1
“ " | 0
I.N
-5
?
]
o]
o]
[¢]
n
n
9 o
£
[¢]
L)
2
-8
01




(33 016 ‘2 :0a0z punoad woay asue)sip) (punoad asoqe 33 ¢ adned) (¢cqq) £seq joyg -- 71 -Sra
(09s) awin} pasderqy

0,¢ 8,2 9,¢ ’

+ | “ HPro
=1
+2
+£

o
<&
458
e
]
B
TCu
<
2]
@
T9%
2
TL
18
16

<]
i



(31 016 ‘g2 :040z punoad wodaj souelsip) (punoad saoqe 37 o1 28ned) (01dq) £sed 104ys -- *¢1 *F14

(o9s) awry posderd

¢'c

§
i
<t

L
I
[e]

(18d) aanssoaadasaQ

!
-
O

19




(31 076 ‘7 0497 PUNTIS UIOIj SOUBISTP) (punoad saoqe 33 ¢z adned) (cgd) ey 3048 -~ "FI .w«.rm
R
——

(098) swr} pasdery -1~

'S 0,€ 6,2 8.7 L/E /c/ﬂm 56 ¥,2 €'¢ ¢, 1,6 06 61 8’1 L1 9T &1 0

! i T T 1 T T | | R I ] 1 1 { ¥ e
S~

/ . =1

=G

=8
@)
3
lﬁJ
s
~
[¢]
-C 0
[
=
14
-9
2.

-2,

-8

-6

—01

20



(¥ 016 ‘2 :oa9z punoad woJay soue}sip) (punoad aaoqe 33 oG adned) (ogdd) £seq joysg -- *51 Bra

(oas) sawr} pasderw

X

T
<

(1sd) aanssaadasap

1
e}

|
o]

i
o

L



(¥0g votiels) punoxd saoqe sagned ayy Jo

20ue)sSTp SA saanssaad yead pue SowWI) [BATIIY -- 4T *St4

ANAN ‘ut/sqi) 2anssaid

0°6 G°'8 0°8 G'L
O (oasu) awit} TBATIIY
006 ‘1 g6¥ ‘1 06% ‘1 8% ‘1 08% ‘1T
— T ' Lﬂ 0
AYN “ RO 7
oda sa
v 0 16
& 4 01
- a v 4 6¢
rwk%.
a v 406

(17) punoa3 asoqe YSTAH

(109 uvoriels) punoad aroge sagned oy} Jo
2oue}SIp A soanssaad yead pue sowil} [BATIIY -- "9 "S1d

QAN ‘ut/sqr) aanssaad
[4! 1T 01 6 8
D (o9swr) Wt} TEATIIV

Gg8 088 ¢r8 0!8 mmwo
& T £
odzd oded Szd
v a  {g
v n] 10T
s
1]
=
o
=3
&
o]
\v o {82 3§
10}
]
Q
[
]
[ 9
2
v - 0§

22




LIST OF REFERENCES

Northrup, P. A., Instruments for the Structures Program, Annex 3.4, Part II (Green-
house report WT-10, to be published)

. Price, J. F., et al, Pressure-Time Measurements in the Mach Region with Variable

Inductance Diaphragm Gages, Annex 1.6, Part 1V, Section I (Greenhouse report, to be

published)

Murphey, B. F., Operation Buster - Some Measurements of Overpressure-Time vs
Distance for Airburst Bombs, Buster-Jangle Report WT-304, March 4, 1952 (to be
published)

23-24




INITIAL DISTRIBUTION

1-21/280A
22-231/280A

LASL Document Room

AFSWP Washington, Technical Library Branch,
Attn: Lt, Col. J, H, Veyette

DMA/AEC, Washington

Special Weapons Command, Kirtland

AFSWP Test Command, Kirtland

232-236/280A
237-258/280A
239-240/280A

241/280A C. L. Tyler, SFOO

242/280A D. F. Worth, Jr., AEC Sandia
243/280A D. A. Quarles, 1

244[/280A W. A. MacNair, 5000

245/280A R. P. Petersen, 5100

246/280A G. A. Fowler, 5200

247/280A  Walker Bleakney, Princeton University
248/280A J. von Neumann, Princeton IAS
249/280A R, F. Bacher, CIT

250/280A C. W. Lampson, BRL

251/280A @G. K. Hartmann, NOL

252/280A R, J. Hansen, MIT

253/280A N. M. Newmark, University of Illinois
254/280A L, S. Jacobsen, Stanford University
255/280A H. W. Bode, BTL

256/280A K. W. Erickson, 5130

257/280A H. E. Lenander, 5230

258/280A G. T. Pelsor, 5121

259/280A E. B. Doll, SRI

260/280A E. F, Cox, 5110

261/280A B. F. Murphey, 5111

262/280A M. L. Merritt, 5112

263-280/280A

Sandia Corporation Document Room

25




