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GENERAL SHOT INFORMATION

Shot 3

Shot | Shot 2 Shot 4 Shot 5 Shot 6
DATE ! March 27 March 7 April 26 April 5 May 14 May
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on Reef Cratet (Eninmaa) Dog (Yurochi) and 3 Stotute Miles Crater , Flora (Elugelab)
from Fox { Aomoen). .
TYPE Laond Barge Lond Borge Barge Barge
HOLMZS 8 NARVER N170,617.17 N 170,635.05 N 100,154.50 "N 161,698.83 N l.6l,424 43 N 147,750.00
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ABSTRACT

\lmhp unexnected structural darmage which resulted from the Shot 1
{1 March) blast wave of Operation CASTLE presented an opportunity to
determine the blast effects of high yleld weapons on miscelleneous

structures.

It became evident from this damage survey that the effective lethal
range to light wood frame bulldings was surprisingly great. This type
of structure and tents were damaged severely teyond 14,5 miles,

Reinforced concrete shelter type structures exposed directly to
the blast were vulnerable to the effects of air blast as far as 1-1/2
miles. This was evident from the postshot condition of station 13k1
on Able Island. A survey of Station 1200 on Charlie Island indicates

that earth cover affords a good deal of protection apainst this type
damage 7{\ \\
. \\-
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FOREWORD

This report is one of the reports presenting the results of the
34 projects participating in the Military Effects Tests Program of
Operation CASTLE, which included six test detonations. For readers
interested in other pertinent test information, refererce 1s made to
WT-934, Summary Report of the Commander Tesk Unit 13, Programs 1-9,
Military Effects Program. This summary report includes the following
information of possible general interest.

a. An over-all description of each detonation, including
yield, height of burst, ground zero location, time
of detonation, embient atmcspheric conditions at
detonation, etc., for the six shots.

b. Discussion of 21l project results.

c¢. A sumary of ecach project, including objectives and
results. :

d. A complete listing of all reports covering the Military
Effects Tests Progranm. "

PREFACE

Immediately following Shot 1 of Operation CASTLE, an aerial radio-
logical and photographic survey was made of the variocus islands of the
Bikini Atoll. Two important facts were immedjately apperent. (1) Con-
siderable damage occurred to light structurcs at extremely grest
distances from ground zero. Also, the heavy reinforced concrete shelter
type structures close to ground zero received significent domage. (2)
A1l the islends of the atoll had a high level of radicactive contamina-
tion which made them uninhebitable. This report is concerned with
structural damage only.

The demaged, reinforced concrete, shelter type structures to be
discussed in this report hed been designed to withatand the expected
blast from a 6 MT thermonuclear device. These siructures were instru-
nent shelters on Able and Charlie Islands. Other installations such as
" the living area, the tochnical arca, the warehouse and shop area, and
the scientific area on Tere Island, and the airport facility on Peter
Island werec located at sufficiently great distances frem Shot 1 ground
zerc that little or no structural demage hed been anticipated. However,
the actual yield of Shot L (about 1h.5 MT) far exceeded the expected
yield. The significent structural damage which resultsd presented an
excellent opportunity to study the effects of air blast from a high
yield weapon on misccllaneous types of structures.
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SECRET

CHAPTER 1

INTRODUCTION

1.1 OBJECTIVE

The objective of this study was to determine the effects of air
blast frcm & hizh yleld weapon on miscellaneous types of structures.
The destructive forces unleashed by Shot 1 caused damage to typlcal
structures at great distances. It was considered important to obtain
all the data possible about the different types of blast damage to
different types of structures. It is belleved that the knowledge
gained from these data will assist in esteblishing design criteria
which will decrease the destruction,

ThHe island crientation of Bikini Atoll is shown on page 3.

«
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CHAPTER 2

PRESHOT DESCRIPTION OF THE PROJECT SITES

2.1 CAMP STTE ON TARE ISLALD

Tare Island is a small strip of coral asbout 1000 't wide and 3500
ft long oriented in an east-west direction con the southern side of the
Bikini Lagoon (page 3). Most of the installetions at the camp site con
Tare were constructed to provide quarters and messing facilities for
technical and operating personnel, storage warehouses and maintenance
facilities, fresh water and power required during the operation, and
edministrative buildings. All the structures in the living area were
standerd types and will be discussed in greater detail below. Figure
2.2 is a plot plan of the camp site on Tare Island.

2,1.1 Living Area

The living quarters consisted of eight blocks of 1 eight-man
tents and one block of 29 four-man tents of typical coustruction over
concrete slebs. One 24 £t by 30 ft wood-frame, 100-man latrine with
3/8 in. exterior plywood siding and corrugzted aluminum roofing was
constructed to serve each block of tents. These buildings were fremed
with 2" x 4" studs 2 ft on center (0.C.), 2" x 6" rafters, and ceiling

41

joists at & £t 0.C. 7The rafters were braced with 1" x 6" struts.

2.1.2 Hegss Hull

The mess hall, the largest building on the island, wos a light wood
frame siructure. It consisted of two dining wings with zalley Tacilities,
butcher shop and bakery connccting the dining wings on the west, z2nd a
scullery connecting the dining wings on the east. 71his building was
designed for 10CC0-man capecity. The structwre was framed with 2" x b*
studs end trussed rafters 2 £t 0.C., with extended 2" x 4" knee bracing
6 £t 0.C, The siding was 3/8 in. exterlor plywocd and the roofing was
corrugated aluninum sheet metal. The floor slad was 6 in. monolithie
concrete without reinforcing steel. AL the west e¢nd of the galley, a
canves shed covercd the refrigeration cquipment, ice mackines, and
storage spaces from the rain and cun. Other miscellaneous structures
arcund the mess hall were relntively smzll (up to 2% x ©0 £t) buildings.

" Their desipned construction wes very similer to that of the mess hall,

14
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2.1. Uower and Water Plants

The power plants and water distillation plunt wore consiructed of
slightly heavier framing thon the other builiirgs and the western walls
were not covered with siding except where sheds hed been buili =long side.
The water tower was consiructed to support two 1CO-torrel water tanks

30 ft chove the ‘ground surfoce. This wes done with six 10" x 10" columns
with double 2" x 6" bracing. During this burst the tonks were left full
and the tower was guyed to fcour bulldozers.

2.1.4 Shops and Warehouses

The shops and warehouses were light frame buildings sinilar to
those previocusly described. Fipure 2.1 is a typical section of a

warchouse.
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Fig. 2.1 Typical Warehouse Section, Tere Island, 1h-3/% iles from GZ

N

2.2 SCIFNTIFIC ARFA - TARE Lu.e\IFD

&he scientific area on Tare Island inciuded 2 steel frome vuilding
at Station 50 with aluminum sheet metal siding on the iwo ends and re-
ovablo canvas ccvers on the two sides; a steel camera tover, a few
tcnta, and other installcutions pertinent to Shot 3 (7 aApril).

2.3 TECIMICAL AREA - TARE ISLAND

The technical area on Tare Island consisted of a Tanced-in compound
containing rovws of four end eight-man tents, one Siginl Corgps traller,
end an outdoor storage area. Ouu,;dc the corpound wes a 24' « 60!
tvac“W warchouse, OSee Fig. 2.3 for general lm'ouu of the technical

-
ared
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2.4 AIRPCRT FACILITIES - FET:R ISLAIND

The airport Tacilities on Peter Island were ccmposed of five tempo-
rery structures as shown in Fig. 2.4. Tae design of all the buildings
except the hangar and Alr Cpecrations bullding was similar to those on
Tare. The Air COperations building was a 60' x 30' structure. A 4" x 10"
ridge beam was suppcrted by five L" x 4" posts. The framing consisted
of 2" x 4" studs 2 £t 0.C. and 2" x 8" rafters 4 £t 0.C, The siding was
1/2" exterior plywood and the roofing was 0.032 gage corrugated
aluminum sheet metal, secured to 1" x 4" nailirg strips. The ccntrol
tower was suppcerted .on four 4" x 4" posts. (Refer to AEC-Holmes and
Rarver plen ;71201-PE-2 Alir Operations Ildg PE-1, Plan, Elevatien,
Section & Details for additional information.) The hangar was a 50' x

T5T structure with 2" x 10" ctuds cn the two sides and partial studding
on the back end. The rcof ceonsisted of two 75 ft trusses on each end
supporting three S0 ft trusses. These in turn supported 2" x 10" rafters
4 £t 0.C. The top chords of 211 trusses were two 3" x 8" timbers. The
diagonals were 2" x 6" members and the vertical members were 3" x 6" for
the 50 ft trusses and 3" x 8" for the 75 ft trusses. The siding and

‘roofing consisted of corrugated aluminum sheet metal. (For further

details, see AEC-H%N drewings 6213-PE-2 and 621L-PE-2.)

2.5 STATION 1341 - BLE ISLAND

Station 1341 was an instrument shelter located on Able Island
approximately 7500 £t to the southwest of Shot 1 ground zero. The
longitudinel vertical section and front elevation of this station are
shown as Figs. 2.5 and 2.6 respectively. The primary ccnstruction mate-
rial was reinforced coral concrete with limonite concrete sections in
the walls supporting the sheltexr door.

2.5.1 Design Criteria

tation 1341 was decigned for an incident pressure of 50 psi and e
reflected pressure on the front face of 130 psi. The factor of safety
between the design strengths and material failure was over 2, therefore
structural feilure at pressures less than 260 psi would not be expected. }/
The desizn strengih for the consiruction moterials was as follows:

(1) Coral concrete: compressive strength, 2250 psi; shear strength, 150
psi; vond, 375 psi; (2) Limonite concrete: ccmpressive strength, 1600

psi; shear strength, 105 psi; bond 230 psi; and {3) Reinforcing steels

tensile strength, 26,700 psi. The shutter door was designed to yleld at
L00 psi. This door was designed to be open at the instant of burst and

to close by gravity prior to the arrival of the blast wave.

2.6 STATION 1200 - CHARLIE TSLAND

Station 1200 was u reinforced coral concrete earth-covered instru-
ment shelier located about 7565 £t northeast of ground zero. TFigure 2.7
is o plan view of this statlion. This statlon was designed by approxi-
wtely the snzme criteris as Stntion 1341,
I/ Tolmes ard Larver Fost BRAVO Damage Report, 15 March 1954, (SECRET RD).
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CHAPTER 3
RESULTS

2.1 AIR BLAST DAMAGE TO INSTALLATIONS ON TARE AIID PETER ISLANDS

The air blast damage to installations on Tare and Peter Islands
varied from no damage to sturdy structurcs to severe damage to light
frame buildings and tents. Mo air blast measurcments were made on Tare
or Peter Islands. It 1s estimated that the peak overpressure was about
1.4 psi with a positive phase duration of about 13.4 sec. on Tare Island.
The peak overpressure wns ebout 1.3 psi on Peter Island. The distance
from Shot 1 ground zero was about 78,000 feet and the direction to ground
zero wos about 125.5W from Tare, the distance from the airport installa-
tion on Peter to Shot 1 ground zero was about 83,000 feet, and the direc-
tion to ground zero was about N3L.5%. .

3.1.1 Domage to Tents

The type of damnge inflicted to the tents on Tare Island can be
described in four general categories. The first type of damnge which 1s
of interest occurred in the living area where the sides of the eight-man
tents were oriented about 62 degrees from ithe direction of burst as shown
in Fig. 2.1. Generally, the first two rows of tents in ecach block were
pmoved bodily from their slabs. This type of damage is best 1llustrated
by referring to Figs. 3.1 = 3.5.

The second type of damage also occurred to eight-man tents, this
type of damage consisted of failure of the two 2" x 6" hip rarters on
the e¢nd or side of the tent most nearly facing ground zero; the end -
result being a partial or complete collapse of the tent roof. This type
of damage can be observed in Figs. 3.1, 3.2, 3.5, and 3.6.

The third type of damage was the failure of the 2" x 4" top plate
(see Fig. 3.7) in the ends of the four-man tents which faced nearly into
the blast. Most of the four~man tents and some of the eight-man tents
suffered this type of damage in varying degrees of severity. Few tent
roofs collapsed because of this type failure.

“he Tourth type of tent damage was fire in the technical area. It
11 be notecd that a fire wus started in the tent marked X (Origin I) in
3.6 and cpread dowmwind (Flgs. 3.8 - 3.10) finally engulfing a
1 Corps trailer. A sinilar fire (Fiz. 3.11) started in the teat
4 Y (Oririn II) in Pig. 3.6 but did not spread. The initial fires

EL I o
s e

[52]

puts

v

m
T

.
31
-

\

if"\
.

}
o

23
SECRET - RESTRICTED DATA

ey



L U . D T U R VUIOT SR PRI 13- JE - F U I

were caused by electrical shorts et the master switch control penels,
the pcwer having been left op dvring the shot. There was no evidence
of damege due to primary *theru .. radiation. The reasons for the fire
spreadivg from its origin can be fairly well established. First, the
fire spread downwind., The surface winds were brisk and fairly constant
in'direction. Secord, cll the tents except one dowrnwind of fire origin -
had gasoline stored in them. Also, some tents had paint, polyethylene,
end other inflammebles stored iaside. ‘Wc of the tents contained port-
able gasoline-driven generators. The tent imredistely downwind of the
fire origin had six S$-gnllon and two l-gallon gesoline containers. The
next tent downwind hrad a number of polyethylene bottles in storage.

.1.2 Light Wood Frame Structures
&

Damage to light wood frame structures veried from light to severe.
For a given design, the larger structures received greater damage than
the smaller structures. The structures oriented parallel to the direc-
tion of burst suffered less damage than those oriented normal to the
direction of burst. Generally the side of buildings toverd ground zero
was caved in, usuaslly by bending frcctures of the studs. Also, the
rafters on the burst side were usually broken. The damege to the sides
and roofs away from the burst direction varied widely., Some'were com-
pletely blown out, others were partially damaged, and some received no
perceptible demage. .

3.1.2.1 Damage to the Mess Hall

Figures 3.12 and 3.13 are pre- and postshot views of the north
dining wing of the mess hall which most rearly faced ground zero. Most
of the side was caved in and the rafters were badly damaged. Filgures
3.1% and 3.15 are pre- and postshot views of the south dining wing. The
entire side and large sections of the roof were blown out. One 16 x Lo
secticn of roof was hurled a distance of 75 feet from its original loca-
tion. ther views of interest are Figs. 3 2 and 3.16 - 3.19.

3.1.2.2 Damage to Fower Statlons

Figures 3.20 and 3.21 are pre- und postshot views of the sclentific
cenervtor station looking east. Some of the rufters were broken, some
sheet metal was rlpped off the roof, and most of the plywood siding on
the end of the building away from ground zero was blown off, Figure
3.22 is the end of this seme building facipg awey from ground zero.

3.1.2.3 Damzge to Warchouses and Chops

All tke worehouses on Tare Island suffered severe dumnge. However,
the shop bulldings (Bldru 19 and 20, Fig. 2.1) come through the blast
with light damnge ever thouch the deOign of these buildingg was sin ‘ar.
Thias ic seen best by studyine Fip. 3.1. Wo explonation i3 hf*e*ed
this marked differcnce in defree of damage Lo similar structures ia the
sorie area. Flgures 3.23 - 3.29 are views of the Holmes and ﬁurver bin

storage warehou4e. Figures 3.26 - 3,28 show different views of the
2L
SECRET — RESTRICTED DATA

N < e B o ot

[ 2 |



bulk storage warehouse. Figure 3.29 shows another bulk storage ware-
house which was moved bodily from its slab.

3.1.2.5 Air Operations Buildinz, Peter Isluad

Figure 3.30 is a view of the front side of the Air Operations
building of the airport facility on Peter Island. It is noted that the
side has been caved in, the studs being broken near their center except
at the corners of the building and door frames, The 2" x 8" rafters
were broken near the center of thelr span. Also, about one-half of the
sheet metal roofing had been blown off as shown in Fig. 3.31. Most of
the sash had been removed from the control tower before the burst. The
flass which was left in place was not dameged.

3.1.2.5 Hangar, Peter Island

This structure suffered moderate to severe damage. The northwest
(vack) end of the hangar, including the 75-foot truss, had been alrost
completely blown out. This is best illustrated in Figs. 3.32 - 3.35.
The lower chord of the 75-foot truss on the scutheast (front) erd was
deflected outward several inches at the center of the spen, Also, a
considerable muber of the 2" x 10" rafters were broken by the blast.

3.1.2.6 Miscelloneous Light Wood Frame Structures, Tare and Peter

These structures received verying degrees of damage depending on
size of structure, orientation, amount of bracing, and emount of open-~
ings in the buildings. Generelly, the smaller buildings held up better
than larger ones, and light knec bracing or truss work was effective in
preventing cocllapse of rafters end walls of small bulldings with their
ends facing the burst. The buildings end-on were domaged Yess severely
than those side-cn. The buildings which were closed tightly received
more damege than those which were left open. .

'3.1.3 Water Tower, Tare

There was no blast damage to the water tower or tanks.

3.1.% Sclentific Structures, Tare

The steel photcgraphic tower received no damage from the blast.
The aluminum cheet wetal siding on the steel frome building (Station 50)
was dished inward on the west end and blown off on the east end. Fipures
3.30 = 3.3z illustraZe this damage. The sheet metal had been removed
from the north side prior to shot time for sShot 1.

3.2 DAYAGE TO REINFORCED CONCRETE INSTRUMELT SHELTZRS OH ARLE AND

CilaRLIN 1SLANDS

3.2.1 Ixposed Structures

The damnge wiich occurred to Station 1341 at Gite Deltn on Able

25

SECRET — RESTRICTED DATA

[



TEON e el Al cinman - -
- e e ssame -
.-~ v

Island is an excellent example of the effects of direct air blast and
“herzal radiaticn on exposed reinforced concrete structures. The design
ceriteria for this structure are given in section 2.5.1 of this report.
The actunl peak overpressure at this station was about 130 psi.

3.2.1.1 Failure of Walls

The front and side walls abore the third floor receilved severe dame-
age from the blast. Figures 3.39 and 3.40 show two views of the front
wall ebove the third floor. Figure 3.41 indicates the design of this
wall and shows the location of the reinforcing steel around the shutter
door frame. This figure also shews the approximate failure surface of
this wall., A tension fallure due to bending of the wall above the open-
ing can be seen in Fig. 3.40. Figure 3.42 is a ochemstic showing posi-
tions of the shutter dcor befo.c and after failure. It could not be
determined definitely that the shutter door was in position lio. 2, as
shown in Fig. 3.42, at the time of arrival of the blast wave. Several
tires during testing operations this door falled to latch shut when
released., Figures 3.4%2 and 3.h4% show primary shear cracks in the side
walls adjacent to the shutter door opening.

3.2.1.2 Failure of “ors

-Due to the feiiure of the wall supporting the shutter door, the

last wave entered the building. The shutter door was hurled inwerd and
dropped part way down the chimeey, lodging in & position No. 3 as shown
in Fig. 3.h2. The forces from the blast also broke the latches and
hinges from three other doors, nemely, the lead door entering the equip-
nment rocm on the first floor, the light weight steel door between rooms
Mo. 1 and Wo. & on the first floor, and the main personnel door on the >
second floor. This door is shown in Fig. 3.45. ‘The following dcors did
not fail: +two exterior lead doors on the side of room No. 4, and three
steel doors on the outside of the back wall of the equipment room.

3.2.1.3 Other Miscellaneous Damage

In addition to the above, the following structural demage was
noted:

(1) A concrete projection above the center of the shutter door
failed and consequently stripped the reinforcing steel out of the con-
crete in the forward edge of the roof (see Fig. 3.46).

(2) The northwest buttress on the rear of the station showed a
shear fallure. This buttress contailned an cpeaing for rccess to the
second floor. The southeast buttress, without openings, was undamaged.
The damsged and undemaged buttresses are shown in Fig. 3.47,

(3) The sclentific equipment, equipment racks, and other interior
structures vere severely damaged. This damnge can be noted in Fizs. 3.48
and 3.51.

26
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3.2.2 Earth Covered Structures

Station 120C on Charlie Island was exposed to zpproximately the same
blast wave as Station 1341 at Site Delta on Able Island; ramely, 130 psi.
This structure proved remarkebly resistant to very high blast pressures.

FR4)

3.2.2.1 Structure Failure

The failures which occurred to the reinforced concrete walls were
at the structural discontinuities end the relaining walls., Figures
3.52 and 3.53 are exterior views of the front and rear of Station 12C0.
Portions of the perapet and retaining walls at the rear of the structure
were tornn off by the blact. Figure 2,54 shous extensive cracking of the
retaining wall at position Mo. 1 in Pig. 2.7. Figure 3.55 is a view of
a corridor wall near the doorway at positions lio. 2 and No. 3 respeo-
tively as shown in Fig. 2.7. These cracks and a crack in the corrider
wall and ceiling at position No. 4 in Fig. 2.7 vere the only major
structural failures inslide the building.

3.2.2.2 Damage to Doors

The latch bolt holders on several interior doors were sheared,
allowing the doors to open. This damage is considered insignificant
since the latcn bolt holders were made of light flat bar stock, the
strength of which was almost negligible after being bent to their final
form and welded onto the doors. An examination of the fracture surfaces
indicated thet only o smell area of stecl sheared at fracture. This type

of domage is shown in Fig. 3.57.

3.2.2.3 Cther Miscellaneous Damage

The 1/2 inch ¢ anchor bolts used to secure the compressors in the
cquipment room were sheared in the bottom of the Vibrex double deflec-
tion isolation rails as chown in Fig. 3.58. This indicated a fair emount
of horizontal acceleration on the floor of the equipment room. A post-
ghot survey of Shot 1 of the scientific equipment inside rooms A, B, and
C of Fig. 2.7 indicated that only minor dumage hed occurred. The struc-
ture had performed its mission despite an overpressure almost three times
that for which the structure was originelly designed.
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Fig. 3.16 Mess liall, Tare Island, Preshot
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Fig. 3.17 Mess Hall, Tare Island, Postshot, Lh-3/4 Miles from GZ
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Fig. 3.19 DMess Hall, Adninistrative, and Living Arens, Tare
Island, Postshot, Lh-3/h Miles from GZ
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Fig. 3.21

Scientific Power House, Tare Island, Postshot,
14-3/4 Miles from GZ
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Fig. 3.22
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South End of Scientific Power House, Tare Islaerd, Postshot
14-3/4 Miles from G2
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Fig. 3.23 .Hest End of Bin Storage Warehouse, Tare Island, Postshot

1h-3/4 Mfles from G2
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Fig. 3.24 31in Storage Warehouse Looking Southwest, Tare Island, {
. Postshot, 1L-3/L Miles from 3% .
r
.- ""““:t; '. !
“;” & o !
B g I
S E
T OIS ;
]
{
i

Fig. 3.25 Bin Storage Werchouse Looking Northwest, Tare Island,
Postshot, lh-3/4 Miles from CZ
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3.26 Holmes and Narver Warehouses, Tare Island,
Preshot ~
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o 3-27

Holzes and Narver Dulk Storage Warehouce, Tare Island,
Postshot, 1lh-3/4 liiles from G2
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Fig. 3.28 PBulk Storage Warehouse from Northwest, Tare Island,

Postshot, l4-3/4 Kiles from GZ

D24~ 1l

Fig. 3.2y Another Bulk Storage Warehouse, Tare isinnal, Vicwed from
Direction of Burst, 14-3/h liiles from GZ
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Fig. 3.30 Air Operations and Control Tower, Peter IBL&nd,
Postshot, 15-1/2 Miles from GZ

I A
SECRET - RESTRICTED DATA

TR -



ey

Vviva Qa3LdoiyLs3dd - 13¥03S

oY

e -y

o

Al

o v e esmwmsyiea o ATmSe eI g e

Ly derer = E

P s VAT e P e S PP

H
?
i
i

Y iisbus bt a1 e a e . o ik s e bt AL 1 ot

sy ——

Fig. 3.31 Ailrport Facilities,

THTDS ST NS T

IR R

e

.

.

. ot Tw Nt . P
- i B s

Peter Islend, Postshot,

R TR : So AL L} N

‘? * ~ Qm’;{‘—‘;— - i - ) S et . N
- SR e xa NrAAGT SV s 3 e W e e T e
. . -

St e g

ISR SV A

Fuer s bt ¢ e L s e e b A St i il bk D 4

15-1/2 Miles from GZ

L P

™y e

~



i

B e

’wwﬁ-w-wmuu—q

7 ,‘"“ &
e RS | by
:“h'-ét‘w(;,‘;h; e ";b"‘f t}'?a‘ "
Y {7'(1 ".- i
NGRS 7B
NI
P‘_q: v s P > ’-(‘_
J H t—swr‘f'{\ ;/ i
¥ -
Frood 4

| ey e

» .::‘.:t.a\n TN

s, 4 e
oY

Fig. 3.32 -Hangar'Buildin Looking Northwest, Peter Island,
Postshet, 15-1/2 Miles from G4
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Fig. 3.33 Hengzr Bullding Lookin; South, Poter Island,
Postshot, 15-1/2 Miles from G2
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Fig. 3.3% Hangar Looking North, Peter Island, Preshot,
15-1/2 Miles from GZ

Tig. 3.35 nanaar Looking Yorthwest, Peter Island, Postshot,
5-1/2 Miles from GL :
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Fig. 3.36 Station 50, Tare Island, Preshot i
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Fig. 3.37 Station 50, Ture Island, Postshot, 14=3/4 Miles from GZ
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Fig. 3.38 sStation 50 Looking West, Tare Island, Postshof,
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Fig. 3.39 Front Wall of Station 1341 Looking South, Able Island,
Postshot, 7500 £t from GZ ‘
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Fig. 3.40° Front ¥all of Station 1341 Looking West, Able Island,
' Postshot, 7500 £t from GZ
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Fig. 3.41 Station 1341, Able Island, Front Wall-Third Floor, Vertical Section, 7500 ft from GZ
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(2)
Designed Position
At Time of Blast Arrival

(3)
Position After Blast

Fig, 3,42 Position of Shuiter Door, Station 1341, Able Island,
7500 £t from GZ
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Fig. 3.43 Southeast Wall, Station 1341, Able Island, Postshot,
: 7500 £t from GZ i
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Fig. 3.44% llorthwest Wall, Station, 1341, Able Island, Postshot,
7500 £t from GZ ,
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Fig. 3.52 Front of Station 1200, Charlie Island, Postshot,
7565 ft from GZ
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Fig. 3.53 Rear of Station 1203, Charlie Island, Post: 5
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Fig. 3.5% Retaining Wall, Station 1200, Charlie Island,
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7555 £t from GZ
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CHAPTER 4

CONCLUSIONS

It is concluded thati:

1. The blast wave of a 14.5 MP surface burst will cause con-
siderable damage to light wood frame structures out to a radius of about
16 miles from grcund zero.

2. Trussing and knee bracing is effective in decreasing the
severity of damage to light wood frame buildings at these great dis-
tances. : ) :

: . 3. Heavy reinforced concrete above ground shelter type struc-
tures subjected directly to the blast wave may recelve significant damage
as far as I-l/2 miles. It is not known how much farther this damege will
extend. . _

. EBarth cover appears to provide a considersble degree of

protection to reinforced concrete shelter type structures from air shock.

The addition of the earth cover. appears to be beneficial primarily due

to decreasing the blast loading by improving the aerodynamic shape which

reduces reflection factors to a great extent. Also, there may be a

possibility of slight attenuation of pressure incident on the siructure

depending on the depth and condition of the earth cover.
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