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Ivy. These data have indicated the necessity for some correction of the plottgd
data and revised playback of the records from two of the stations. Conseqnent%y

the quoted values of peak acceleration, arrival time, and frequency are prelin&n

Mic

COMMISS]
SNL

il
-

ON

ary and subject to revision upon more complete analysis, The final report wi

be based on the revised analysis,

326 US ATO

Only peak accelerations, arrival times, and first approximations of fre-

quency are included in this report since intergraiion to provide velocity and dis- &
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placement information requires use of the corrected acceleration records, and™buf-

ficient time has not been available for a more thorough frequency znalysis. 8
S
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General Description of Instrumentation =y o
R
The ground notion produced by Mike Shot of Operation Ivy was measured byL. T &
N
means of three-component accelerometer installations. The components measur )

/
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g
were vertical, radial (horizontal), and tangential (horizontal). The acceleromefews
one for sach component, were mounted in an B-in, diameter bull~plug casing which
was so designed that the densit& of the assembly was very closely matched to that

~_ "

of the sand. 3ix installations were made at distances hHetween 8,302 and 114,182 31 ST
fest from ground zero. BEST AVAILABLE QQPY =

Accelerometer assemblies at each station were installed in the native coral
sand at a depth of approximately 17 feet below the gound surface. This depth, K
chosen on the basis of information derived from ecxploratory burings, placed the

Rauges in the sand below the water table and about li feet below the more massive ,}ut
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layers of cemented or fragmented coral rock which occur in the e, Wyrhidad; 13 uer1y,)

tuation.

Results of the Measurements

Data were obtained from four of the six accelerometer installations. In addi-
tion data were obtained from accelerometers a-.tached to the recordin; shelter at
one of the isiands where underground instrumentation failed orior to the shot. HNo
data were derived rrom one staution as a result of failure of ths recorder,

The table, appended to this report, includes data pertinent to the location
of the gauye stations, set ranges, arrival times, aad peak accelerations in both
directions Cor each co-ponent at each station. A trief discussion of each inctal-~
lation follows which includes pertinent in< ormation re ard;ggaizgrlnstrumant and

BEST AYALLADLE ©

Station 550,01 on Bogon -- 8,302 fest from Ground Zero

recorder performance.

This station was leas than 50 feet forward of the front wall of the recording
shelter, Station 600, The carrier voltagze for the racording system of Station AMD
was drastically affected by motion of the shelter induced by the incident air shock
wave, No usable data were derivable ‘rom the records at this station ‘ollowing on-
sebt of the carrier voltage [luctuations, As 2 consequence of this condition and
the small difference in distance to ground zerc from the two stations, only about
0.5 second of acceleration data is available. The first arrivals appear to be
ground shock. No estimste of the air-shock-induced accelerations can be made ve-
cause of the anomalous behavior of the carrisr voltage. The frequencies of the
first arrivals appear to be akout 230 and 110 cps. These are protably high for

ground shock and may be relatsd to the natural frequency of the gaun:es, 1%5 cps.

Station 550.02 on Engebi -~ 18,33k feet from Cround Zero SNL

This particular station was about 300 feet closer to ground zero than OCE Struc-

ture 3.1.1 and the recording shelter bshind it, Station 70l. The record shows distinct

o h ey, 0

ok

3 Yafain R
RN

iy




s
i
s
%
~
2

1047

, & WN_
-

Ref. syr: 5110 (114)

ground-transmitted and air-shock-induced accelerations independent of the carrier
volta-e anomaly which followed arrival of the air shock at ths recording shel-er.
The frequency of the ground-transmitted acceleration was approximately 3.7 cps.

ftation £50.03 on Muzin -~ 21,25l feet from Ground Zero

The accelerometers at this station were only about A) feet closer to ground
zero than the asscciated recorder, “tation £02, No specific carrier voltage anom-
alies have been found on the records of other gauges which were derived from the
recorders in Station 402, and in the aisence of a carrier voltage monitoring record
for this station it is assumed that no carrier anomaly affected the accslerometer R
records. Distinct ground-transaitted and air-shock-induced acceleration pulses are
evident on the records for Station £30.03. The freguency of the ground-transmitted
acceleration was approximatel; 3.7 cps, and that of the air-shock-induced accelera-

tion was about 7,5 cps. BEST AVA‘LABLE COPY

Station 650,0Lk on Bokon-- 30,672 feet from Ground Zero

The accelerometer installation st this station failed ahout two weeks before

Mike Shot as a resuli of wataor se«page into the ull-plug case. Replacement of the
assembly was not feasible because all construction machinery had been removed from
the island prior to the gauge failure. As an alternativs three accelerometers were
attached to the ceiling and the rear and lagoon-side walls of the recording shelter,
Station 403, to indicate the verti~al, radial, and tangential components of the
shelter accelerations, This shelier was 30,226 feet from ground zero. It was anti-
cipated that these gauges wodld not give data identical;with‘those derivable fSﬂQIQ
buried gauges in a density-matched assembly. Howe.er, it was expected that some
idea of tha magnitude and pattern of the shelter motion would be obtained., The re-

cordad accelerations for Station 602 show definite ground-transmitted and air-shock-
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induced pulses. The most notable feature of these data is that considerably greater ?
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psak values werse rocorded than would be anticipated in the ground from normal decay
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with distance. These hi‘h values are probably eviden e of the reaction o the masg-
alve shelter and the underlying unconsnlidated water-filled coral sand to the tran-

o Tondines BEST AVAILABLE COPY ¥

Abgoiute times on this record are uncertain because of the a‘'.sence of a -

v
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blue~box rero-time signal at this shelter. Relative times are accurate within the

precis;on of the 3-kc crystal-controlled timing signal. Arrival times given in ‘Ei
the table are estimated on the basis of an apparent zero-time electromagnetic 3;
transient., These times are in reasonable agreement with estimated arrival times | ﬁi
for the air shock. There nppears to *e approximately one second of acreleration
gignal prior to initiation of the carrier anomaly by arrival of the air shock.

- The frequency of the ground-transmitted acceleration was approximately

R - i
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3.7 cpse The frequency of tha air-shock-induced acceleration appears on first

[
.

analysis to be very nearly the same as the natwral frequency of the acceleorometers, N .

€9 cps. The resonance probably associated with this fact may account to some ex~- fE

tent for the unusually high peak acceleratiopa of the air=-shock-induced pulse. li’

- Station 650.05 on Aomon == 17,617 fost from Ground Zero | E:m
)

2 The rocorder into which the outputa of the accelerometars for this station gg
:% ~wers fed failed to run, and no record of the accelerations was obtained. ;i
'; Station 650,06 on Parry -~ 111,182 feet from Ground Zero SNL ;é
; The acceleration records from this station show a ground-tranapitted pulse 'é
A for sach compénent and an éir-shocx—induced pulse for the vertical comp&n;ﬁt only. %i
f Absolute times for this sbation are uncertain becauss ol ths absencs of & rerc-tims i%
3 blue-box signal. However, relative times are precise within the accuracy limits of _;?
. , i
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the 3J-ke crystal-controlled timing oignel. Arrival times givin in the appended
table ars based on estimated arrival time for tha air shock. A more nrecise de-
finition of absolute times may become avsilable from a revised uiayb-ck of the
records for this station.

Observed frequencies of pgroand-transmittaed acrelerations were approximately
L and 1.4 cps. The frequency of the air-shock-induced achWn was about n3 cps.

BEST AVAILABLE

Discussion of Results

Acceleration components recorded at Stations 650.02 and #50.03 on Zngebi znu
Muzin are complete and sho'ld he satisfartory for reduction to velocity and .iispiace=
ment data after correction for some zero drift. T[he data Irom Station 650.06 on
Parry should be suitable for velocity and displacement analysis, but the smali mag-
nitudes may makes the results of only minor significance.

Analysis of the acceleration records from Station 603 on Bokon to give velo-
city and displacement data should be satisfactory, but the results must, of course,
be considered in the light of structurs rasponse rather than purely groind response,

It 1s noteworthy that the set ran-es indicated on the appended tables are
in genaral hicher than measursd pezk accelerations by a factor of 5 or more. These
set ranges were derived from an LASL memorandum, J-9122, in which an estimate or
the ground accelerations for Mike Shot was made. This estimate was based on
Greenhouse Qeorge Shot accelerations and was scaled to the enticipated yield of
Ivy Mike “hot, with an included factor of 50 in the portion of total energy tran«-
mitted to the ground “ecause of the derreased burst height. The data indicate that

the factor of 50 was too high. :SPqIJ
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IVY ACCELFRATION DATA (Preliminary) Raf, sy:s S (14) -
3 Station Distance Compon- Set Time of Source Paak Acceleration :
J % Island from GZ ent Range Arrival Positive Hevative -
{ 4 sec g Dire-tion g« NDirection -
450.01 8302 Vert 18 1.38 Grd. 2.6 up 3.7 Down E:
Bogon Rad 18 Grd. 3.8 In 1.5 Out
Tang 9 Grd. 0.6 Counter 0. Clockwire
Clockwice
£50.02 18,334 Vert L 1.30 Grd, 0.2% Up  0.21  Down a
Engebi 5469 Air, 1,27 Up 1.53 Nown b
Rad L Grd. 0,28 In 0.22 Out
Air 0.52 In N0.39 Out
Tang 2 Grd. 0.16 Counter 0,09 Clockwise
Clockwise .
Alir, 0,23 Counter 0.33 Clockwise L
Clockwicse
650.03 21,24 Vert 3 2.1k Grd. 0.172 Uz 0.211  Down 4
H‘uziu 8.60 Airc 0.726 Up 2'09 Down ) '
Rad 3 Grd. 0.138 In 0,185  Out
Air. 0.675 In  0.LF0  Out .
Tang 2 Grde 0.119 Counter 0.071 Clockwise ;
Clockwise
Air, 0.205 Counter 0.255 “lockwise E:
Clockwise B
650.04 30,672 Vert 2 2.60 Grd. 0.160 Up 0.165 Down 3
Bolkon lhosh Air. O, 880 Up 2.25 Down J
(603- (30,226) Rad 2 Grd, 0.132 Out 0.171 In k-
- Shelter) . Air, 0,063 =~ Out 0.153 In 3
Tang 2 Grd. 0,157 Clockwise 0.168 Counter
B " ) 187 Cloclkwise &
] Alr 0.3 Clockwise O. Counter ;
EQT Afa 1"& ! Clockwize g
7 : "‘i;ﬂ “;::y H
650,05 147,617  Vert 0.8  No Record  ~ia& QOP
Aomon Rad 0.8 No Record Y E
Tang 0.8 No Record 3
650,06 114,182  Vert 0.2 8.35 Grd. 0.028 Up  0.026 Nown
Parry 83.75 Air. 0.03L Up 0.039 Down
Alxr Not Played Rack
Tang 0.2 Grd. 0.029 Counter 0.0l lociwise
Clockwise
Alr Not DHetinguishable

SNL B




1051

safe Sy 1 S110 (A1)

WRP:5111:mn

DISTRIRITIN:

1/6A - Dr. W. Z. Ogle, ILASL

2,3/6A - cabtain Meil E. Kingsly, AFSWP/TWET Rranch

5
Ly6/64 Pile 5111 W

BESY AVAILABLE COPY,




2/18/b%
INCOMPLETE DOCUMINT REFERENCE SHIET

The archive copy of this document is incomplete.

Pages missing

Enclosures missing 4/ @xe f}of- 5//0[/13)

Attachments missing

Other
, Bill Temch
sigrnéture
R [-10-F8

dzte

RG 326 US ATOMIC ENERGY
COMMISSION

Location Sm I . Rnd “’[3?
Collection_ ConTral Tech. E;[’n
Folder o-l.zV ’Z

[ 3gp Folder)

g0



