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GENERAL INFORMATION

This handbook containe instructions for bullding eight iypes of family fallout shelters. The shelters were demigned
for constructjon in backyards énd bagements, and for use by families who do ot have access to commnnity gheltera
or who prefer that thelr shelters be at thetr homes,

The following considerationy apply to the ahelters desexibed in thig handbook :

Fallout Proteciion Factor,—JIf properly conetructed, sl the sheliers have a faliowt radiation protection factor of
at least 100—the minlmym recommended by the Department of Defense, A protectipn factor expresses the relatlon
betwesn the amount of fallout radiation that would be recelved by an unprotéctod person compared to the amount
he would recelve if he were inside a ghelter. For example, a completsly wnprotected person ‘would be exposed to
100 times more radiation than & pergon inside a shelter with a protection factor of 100.

Space—In determining the minimum amount of chelter space per person, ventllation feetors have beep taken into
coneld¢ration. Also, the assumpton hae been made that short, necessary trips could be made from shelters a few
days after an attack, and that the shelters could serve as living quarters for at least 2 weeks if necespary. Some of
the shelters provide space for only three persous MHowever, the persons are conslidered to be adults, and a *ihree-
person ghelter” could provide space for twe adults and two emell children,

Conatruction -Costs,—~Most of the shelters in this booklet were designed to kesp comstruetion coste at a minimum
in order io brlog home shelters within the reach of na many families as possible. For thig reason most of: the deslgnp
depend upon do-lt-yournelf construction. Coet estimates for individuzl shelters ara based upon nationsl averages
and are sub?ect to local variations,

Fire Resistance.—Tf properly comstructed, shelters—as structurés—bave considerable resistance to external fire
hazards. But whether they would be habitable i£ there are fires in the area wounld depend upon the Intengity of
heat and smoke entering the shelters—econditions which would be largely determined by surrounding burneble material.
Measures to reduee fire rigk under nuclear attack are onder study by the Department of Defenge.

Drainage—Precautions should be taken to insure that underground shelters remain reascnably dry. These inciude
such measures ae sloping the ground away from the shelfer and digging dminege gutters. Bince drainsge problems
differ at various locationg, you should seek local guidance an the subject before constructing an undergronnd shelter.
Among those condulted in the preparation of the ghelter designs in this handbook were membery of the Subcom-
mittee on Protective Structures of the Advisory Committee on Clvil Defense, Natlonal Aeademy of Sciences; and
englnééring speclalists from organizations asaoclated with the principal materialy to be used in constructing the shelter.
Forther information ia available from American Iron & Steel Institute, Donglas Fir Plywaod Agpoclation, Ashestog
Cement Product Associgtion, Natlonal Concrete Masonry Aesociation, Nationa) Lumber Manufacturers Assoetation, and
the Structurael Clay Products Institute.

In bullding any of the ghelters, modifications may have o be made to sult lecal buflding coden, If modificationg
are necessary, they should be checked with local civll defense authorities before starting comstructlon,

JANUDARY 1982,
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GENERAL INFORMATION

This shelter is designed to provide protection from
the effects of radioactive fallout in the belowgrade
basement of an existing structure. Its advantages
are low cost, simplicity of construction, general
availability of materisls, and the fact that it may
be ensily disassembled.

FAMILY SHELTER SERIES PSD F-61-1

Basement Sand-Filled
Lumber Lean-To Shelter

TECHNICAL SUMMARY

Space and Occupancy.—This shelter design will
provide 45 square feet of area and approzimately
128 cubic feet of space. It wilt house three per-
sons.®The shelter length can be increased by in-
crements of 4-foot panels. The height may be
increased by the use of more materinls. This
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incrense will be limited by basement height and
handling of the panels.

Availability and Cost of Materiale.—The mate-
1ials necessary to construct this shelter should be
available for o total cost of less than $75 from
retail lumberyarxds,

Fallout Protection Fastor.—The shelter iz de-

signed to provide a protection factor of at least
100 in most residences.

Blast Protection.—Although this shelter was de-
gigned primarily to provide fallout protection, it
would alse provide some protection from flying
debris sssociated with blast.

VIEW

Ventilation.—Natural ventilation is obtained by
omitting two sandbags from the top of the en-
tranceway closure and by leaviog & 1-inch gap

between the end of the shelter and the basement
wall,

Construction Time.—Construction time should
not exceed 20 man-hours when all the materials
are on hand at the shelter location. The use of
precut panels wonld reducs the erection time,

Structural Life Expectancy.—When this shelter
is erected in o dry basement which is kept free of
vermin, its life expectancy range should be from
10 £0 15 years.



CONSTRUCTION SEQUENCE 8. Construct and fasten in sequence as many panels

L Brush-coat all surfaces of lumber with water ~ °%retobeused.
repellant solution; double brush-coat all eut 6. Line the panels with building paper or poly-
edges, (Optional,) ethylene.

2. Cut 45° bevels on 2’ x 12" stringers, Arrangs "
in 4-foot panels, Using sixteenpenny threaded
nails, aitach bottom boards on the beveled ends
first.

8. ¥it in and nail remaining bottorn boards.

. Using eightpenny nails, begin attaching top !
boards at the floor first. Keep the spaces thus
formed filled with looss sand as the top-board
application progresses. (Building paper or '
polyethylene sheet should also be applied be- t

4 Turn this panel rightside-np and place it in its |
permanent positiog. Fasten the panel io the tween thesand and fop boards.)
wall and Hoor with heavy duty mmsonry nails, 8, Thirty sandbags, each filled with 30 pounds of
leaving a 1-inch gap befween the end of the sand, should be placed in the shelter for emer- ‘*‘
shelter and the basement wall. gency closure of entranceway.

P —— . e

BILL OF MATERIALS
(To shelter 3 persons)

Item Quantity
2" x 12" 2 10’ rough or surfaced lomber_____________._____ 6 piecas,

1" x 6" x 4’ rough or surfaced lurmber______._____________ 50 pieces,

1" x 8 x 8’ rough or surfaced lumber (for top covering) __. 20 pieces.

14" diameter x 3" Jong heavy-duty masonry nails__________ 2 pounds,
Sixteenpenny threaded roofingnails______________________ 6 pounds,
Eightpenny threaded roofing nails . .ocoeoooo__________ 3 pounds.

Dry sand-o .o 5145 tons
Sandbags _____ - U 30.

Building paper or polyethylene sheet_______._____________ 150 squere feet.

Water repellent* (5 percent pentachlorophenol or squal} 1 quart.
toxic to wood-destroying fungi and insects.

*QOptional,




FAMILY SHELTER SERIES

Basement Corrugated
Asbestos-Cement
Lean-To Shelter

PSD F-61-2

GENERAL INFORMATION

This shelter is designed to provide low-cosi pro-
tection from the effects of radioactive fallout. It
is intended to be installed belowgrade in a base-
ment area. Its principal advantages are avail-
nbility of low-cost materials, adaptability to the
dimensions of most basements, ease of construc-
tion, and it can be disassembled readily.

TECHNICAL SUMMARY

Space and Occupaney.—The lean-to shelter inte-
ricr has over 40 square feet of area and over 120
cnbic feet of space and will house three persons.
Its length may be extended by adding sections.
Avegilability and Cost of Materials—Materials
may be purchased from building materials re-
tailers. Many of these have this shelter in kit
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form nt a pries of about $125. The entire kit is
transportable in an average-sized station wagon
and can be carried through standard-sized doer-
ways, hallways, and window openings.

Fellout Protection Factor.—The shelter is de-
signed to provide a protection factor:of at least
100 in most residences.

Blast Protection.—Although this shelter was de-

signed primarily to provide fallout protection, it
would also provide some protection from flying
debris nssociated with blast.
Ventilation.—Natural ventilation is obtained by
omitting two sandbaps from the top of the en-
tranceway closure and by leaving a 1-inch airgap
along the rear wall. (See Construction Sequence,
steps 2 and 192.)



Construclion Time.—Total construction time is
approximately 18 man-hours: 2 hours for cen-

siruction of the shell and 16 hours for filling and.

stacking the sandbags.

Structural Life Expectancy.—The range is from
10 to 20 years, depending on the level of humidity
in the basement,

CONSTRUCTION SEQUENCE

1. Brush-coat all surfaces of lumber with water-
repellent solution; double brush-coat sll cut

edges.

2. Nail the 2’ x 6’/ header and the 2' x 4’/ end- -

posts in place with masonry nails. Leave 17
airspace for ventilation between end of shelter
and basement. wall.

8. Mark off header into equal distances and nail
cepterposts in place.

4. Place curved corrugated asbestos-cement sheets
in place with one corrugation overlapping,

Rest top of curved sheets on the 2 x 6
header.

5. Place 2 x 4" toeplate firmly against bottom
edge of curved corrugated sheets, Nail toe-
plate to concrete floor with masonry nails.

6. Nail end toeplate in place.

10.

11.

12,

. Put the 2" x 4’" doorjamb in place with the

1:314 bevel on the top end against the curved
corrugated sheet. Drive two masonry nails
through the corrugated sheet into the doop-
jamb.

. Nail precut asbestos-cement flat sheet to door-

jamb and teeplate—malking sure flat sheet has
solid bearing against curved corrugated shept
as well as doorjamb and toeplate.

Fill each sandbag with about 30 pounds of
sand and tie securely with wire ties.

Stack sandbags three abreast in lowest seven
layers around the entire length and entrance
end of the shelter with every other layer per-
pendicalar to the corrugated sheets. Start at
the end of the shelter where the 1-inch sirspace
occurs and stagger the bags so that all joints
are broken, as in brick wall constrmction,
Partly filled bags will be required to form
corners and ends.

Continue to stack the bags for tha next 10
layers along the length and the end of the
shelter, leaving the entranceway open. Bags
should be placed two abreast and joints stag-
gered. Enough bags shonld be laid on top of
the shelter to provide 14-inch depth.

. The remaining bags of sand are placed inside

the shelter to be stacked in the entranceway
for emergency closure. Omit two bags at the
entranceway top for ventilation during shelter
use,

BILL OF MATERIALS
(To shelter 3 persons)

Ttem Quantity

2" x 4" x 584"’ construction grade fir orequal_. .. ._ 5 piaces,

2" x 6/ x 811" construction grade fir or equal___________ 1 piece,

2’ x 4" x 8"11”’ construction grade fir or equal.o oo 1 piece.

2" x4"" x 56%’’ construction grade fir or equal (1: 83, bevel 1 piece. .4
on one end),

Water repellent (5 percent pentachlorophenol or equal), 1 quart.
tozic to wood-destroying fungi and insects,

3’’ spiral-type tempered masonry nails - - $4 pound. . -

434" x 89%"" x 14" asbestos-cement sheet, cut to 6’ radius_.. 1 piece.

Corrugated sheets, asbestos-cement, curved (6 radius) 21 8 sheets.
wide x 96’/ long,

9" x 23" x 0,004" polyethylene sandbags with wire ties._... 850,

Dry sand_ o 10 tons.




GENERAL INFORMATION

This concrets block basement compact shelter will
provide low-cost protection from the effects of
radioactive fallout. It is intended to be installed
belowgrade in 2 basement. Its principsl sdvan-
tages are simple design, speed of construction,
ready availability of low-cost materials, end ade-
quate protection against fallout radiation. By

FAMILY SHELTER SERIES

PSD F-61-3

Basement Concrete
Block Shelter

increasing the ceiling height to 8 feet or more, it
could also serve as & dual-purpose room,

TECHNICAL SUMMARY

Space and Occupaney.—This shelter has sbout 52
square feet of area and 260 eubic feet of space and
will provide shelter for four pevsons.
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ISOMETRIC VIEW

Availability and Cost of Materials.—Most of the
materials required to build this shelter are ob-
tainable at local concrete-block plants and Iumber
yards. The cost of the materinls for the-basic
shelter is estimated at'§75 per shelter.

Fallout Protection Factor.—In most residences,
the shelter will provide a protection factor of at
least 100.

Blast Protection.—Although this shelter was de-
signed primarily to provide fallout protection,

it would alsc provide some protection from flying
debris associated with blast.
Ventilation.—Natural vantilation is provided by
the nirspace left at the entrancewsy after emer-
gency closure, and the air vents in the shelter wall.
Construction Time.—Estimated construction time
for the basic shelter is less than 20 man-hours,
Siructural Life Expectaney.——The life expectancy
of the shelter would be about the same as most
types of residences.



CONSTRUCTION SEQUENCE

1. Lay out guidelines with chalk on ‘basement
floor for shelter walls. (See floor plan.)

7.

Fasten wood posts and doorjambs to existing
bagement walls and shelter walls with expan-
sion, bolts. Use two bolts per post. (See side
elevation.)

2. Lay first course of block in & full bed of mor- 8. Place wall beam and door lintel beam in posi
. Pposi-
i t;mlstx?c::]i:vﬁ of morter bed if base- tion and secure to posts with nails.
ment floor ) 9. Place wood jolsts and bracing in position and
8. &‘:ﬁé‘“ﬁ:ﬁuﬁg 1?;‘%“&“?““ ::f Eﬂi sat?h:ln)a together with nails, (Seeroof framing
three plan.
ﬁ;‘;r:i hlgill Ef::;: i]oulgd:ioﬁisd?n &ﬁﬁl g:; 10. Placs portion of wood sheathing on top of
of mortar. Where 8-inch blocks are required, joista. LD A S L 0 RS (2
cut 16-inch units in balf with a hammer and isometric view.) _
chisel. 11. Place solid concrete masonry units on top of
4 Fill cores of blocks with sand (or concrete) wood sheathing. No mortar is required be-
after three courses have been laid up, tween these units.
8. Continue procedures indicated above in steps  12. Continuve procedures indicated above in steps

3 and 4 until walls have been laid up to &
height of 4 fest (six courses), and all cores
have been filled with sand (or comcrete),

8. Brush-coat all surfaces of lumber with water-
repellent solution. Double brush-coat all
edges. (Optional procedures, Desirable for
wood preservation.)

10 and 11 until roof covering has been com-
pleted.

13. Bags of sand or additional solid conerete

blocks should be stored near entrance for emer-
gency closure, but airspace of at least 4 inches
should be left at top of closure for ventilation
and air circulation.

BILL OF MATERIALS
(Ceiling height 4 feet)

ftem Quandity
8’ x 8” x 16’* hollow concrete masonry units® ..o ooaan 65.

8"’ x 4" x 16" solid concrete masonry units® oo 135,

Mortar (prepared dry mix)_____ .. .- - 5 cubic feet.
Sand or concrete (for filling cOTRS) mamcmecmomccoom- 1 ton,
Sandbags - - e 30.

4’7 x 4’ x 3’8" wood posts (structural grade) .. - 4,

9" x 8’ x 3’8" wood posts (structurel grade) oo eoeeenaa- 2,

2’ x 87 x 2’4" wood beam (structural grade) __ . _____ 2,

47 x 4 x 10’3’ wood beam (structural grade) .-cc-————-~- 1,

1’ wood sheathing_ - ---=- 52 board feet.
27 x 4'* x 4’8" wood joists (structural grade) oo ______ &

4" x 4" x 10’3’ wood beam. (structural grede) - -eocua---. 8.

2’’ x 4" wood bracing (structural grade)..—- 10 linear fest.
84°/ x 7°" expansion bolts- - 12,
Sixteenpenny nails_ 2 pounds,
Sixpenny nails 2 pounds.

Water repellent (b percent pentachlorophenol or equal), 1 quart.
toxic to wood-destroying fungi and insects.**

*[Jnits should be made with concrete having a density not less than 130
pounds/cubic feet,

*#+Optional.
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FAMILY SHELTER SERIES

PSD F-61—4

Outside Semimounded
Plywood Box Shelter

GENERAL INFORMATION

This shelter is designed to provide low-cost pro-
tection from the effects of radicactive fallout. ILts
principal advantages are ready availebility of low-
cost materinls, ease and speed of construction, ade-
quate protection from fellout radiation, and
limited blast resistance.

TECHNICAL SUMMARY

Space and Occupancy.—The shelter in this design
has 32 square feet of area and 128 cubic feet of
space and will house three persons. See “NOTE”

15

after “Construction Sequence” for description of
o size to house more persons.

Availability and Cost of Materiala.—Most of the
mnterials needed to build this shelter are obtain-
able at lumberyards. The nationwide average for
cost of materials is about $75 per shelter, not in-
cluding ventilation equipment,

Fallout Protection Factor.—A. protection factor
of about 500 18 obiained if the earth cover is 2 feet
deep, and a 2-foot thick entranceway shield is
formed with bags of sand.

Blast Protection.—The shelter should be able to
withstand a limited blast overpressure of 5 pounds
per square irch, .
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FLOOR PANEL DETAIL

Ventilation.—A. 3-inch vent at the rear of the
structure provides sn essential opening to which a
pipo extension can be attached. Hend-operated
ventilation equipment should be used for more
than three persons. The additional cost may be
from $30 to $50. Air is exhausted through the
airspace left in the enfranceway closure.

Construction Time.,—Tests have shown that one
man working with simple exeavating and eon-
struction tools can perform all necessary work in
20 man-hours. This time will be lessaned by about
5 hours if lumberyards provide prefabricated ply-
wood panels and sections.

Structural Life Expectancy.—The range is from
5 to 10 years depending on the humidity in the
aren, drainage characteristies of the terrain, and
the effectiveness of the wood treatment (dip pre-
ferred) and the plastic wrapping.

17

STIFFENER DETAILS

CONSTRUCTION SEQUENCE

1, Cut plywood snd: lumber to size and notch
befare treating.

2. Dip lumber for 2 minutes or more in water
repellent. A trough can be fashioned from
a pieca of polyethylene film and scrap lumber.
Dip plywooed in water repellent or give thor
ough brush treatment. Double brush-coat all
cut edges.

3. Assemble the seven frames. (See longitudinal
section drawing.)

4. Select a well-drained site, XExcavats hole deep
anongh so that shelter floor will be at lenst 2
fest below ground surfaceand wide enough to
permit. nailing of plywood sides fo frames
from outside. Slopa bottom of the trench so
that ghelter will be 2 inches higher at entrance
than at rear. Lay & 2-inch sandbed for poly-
ethylene moisture barrier.




. Place polyethylene moisture barrier in exca-
vation and cover bottom with a 4-inch layer of
sand to prevent frames from breaking barrier.
(Sec. A~A, Front View.)

. Cut three flaor blocks to size and tack to under-
side of floor panel. Place the seven frames
approximately in place, imbedded so that the
sand will be flush with ths underside of the
floor penel. Then pass the floor panel inside
the frames and nail in place.

, Toe the end and side panels on the adges of
floor panel and neil securely; then nail the
side and top blocking, and finally, nail the top
panel overlapping both the side and end
panels,

. Pad the outside top corners of the shelter to
prevent damage to the polyethylene moisture
barrier. Wrap the shelter with the polyethyl-
ene,

. Backfill with 2 feet of earth cover sfter form-
ing & sandbag retaining wall over the entrance
{sea longitudinal section) and alongside
entrancewsy.

. Provide enough filled sandbags or solid con-
crete blocks for & closure 2 feet thick in the
entrance.

11. As sn alternative to digging & large hole as
described in step 4 above, a somewhat amaller
hole can be used if the shelter iz assembled
above ground and lowered gently into the hole.
The shelter weighs approximately 400 pounds
complete, or 260 pounds without ends and top.
Care must bs taken to avoid puncturing the
polyethylene moisture barrier.

12. If blower is installed, it should be supported
by blocking, or by a frame attached to the end
panel with 2 x 4’7 stiffeners.

NOTE: The size of the shelter may be incrensed
in width and height. There is no arbitrary limit
to length but the plywood sheets must butt each
other at & frame. To increase the width from 4’
to 8° use 2’ x 6" ceiling joists. To increase the
width from &’ to 8’ use 2’/ x 8/ ceiling joists, To
increase the height from 4 to ¢/ use 2’/ x 6/ wall
studs and floor joists. When increasing height
or width the ceiling joists should rest directly on
the wall studs and be secured to them by means of
nailed 34-inch plywood gussets. Ceiling joists
require & gusset on one side only. Floor joists
require & gusset on each side. Use 12 sixpenny
nails in each gusset. Six nails shounld be used in
each of the joined pieces,

BILL OF MATERIALS
(For 4' x 8’ size)

Ttem

Quantity

34’* axterior plywood (Federsl specification CS 45-60) or 5 sheets.
14" exterior plywood (Federal specification CS 122-60,

group 1 or 2).
9/ x 4*7 x 10’ construetion grade Douglas fir or equal.__... 8 pieces,
277 x 4’ x B’ construction grade Douglas fir or equal .- 8 pieces.
4’ x 4’ plywood lumber (drip ¢8p) e 1 piece.
9 mil polyethylene film (16" width) .- e 20 feet.
Water repellent (5 percent pentachlorophenol or equal), 2 gellons
toxie to wood-destroying fungi and insects.
Eightpenny galvanized commoenneils_ oo ___ 4 pounds.
Sixteenpenny galvanized common naile .. __________ 3 pounds
3’ diameter galvanized vent pipe. .. 314 feet.
Vent pipe e8P — <o 1.
8’ diameter 90° elbows. - oo .. 2,
Gelvanized hinges_ e . 1 pair,
Flysereen 7 x T oo 1,
Sandbage 58.
Dry sande e SR E— 3 tons,

Blower (optional, to be used with vent plp&, for 3-person L.
size).
Sail or sand (for shelter cover)_______

___________________ 5 cubic yards.
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PSD F-61-5

Belowground Corrugated
Steel Culvert Shelter

ST
L

GENERAL INFORMATION
This shelter is designed to provide low-cost pro-
‘tection from ths effects of radicactive fallout. Its

principal advantages are that most of the structure
is generally available as a prefabricated unit ready

for lowering into an excavation and that it re-

quires only simple connections and covering to
complete the installation.

TECHNICAL SUMMARY

Space and Occupaney.—This shelter has 32 square
feet of avea and about 120 cubic feet of space (in-
clnding the entrancewry). It could provide space
for three persons. The nddition of a 4-foot length
would provide for one more person.
Availability and Cost of Materials.—This type of
shelter is available from steel culvert fabricators
or their sales outlets in most population centers.
This prefabricated shelter, including ventilation
system, plastic wrap, and sandbags is designed to
be sold for $150 or less, excluding delivery and
installation.
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Fallout Protection Faclor.—When the entrance-
way is propezly shielded as shown in thé drawings,
the protection factor should be greater than 500.
Blast Protection.—This shelter could be expected
to withstand a limited blast overpressure of 5
pounds per square inch.

Ventilation.—A_ sheet metal intake vent 3 inches
in diameter is provided together with a manual
airblower for more than thres persons. Air is
vented through the sandbag closure at the
enfrance.

Installation Time.—One man working with hand
excavation tools should be able to complete the
excavation in less than 2 man-days. Two men will
be needed to roll the shelter structure into the
excavation from the point at which the shelter has
been delivered. If lifting rather than rolling is
necessary to transport the structure, four men will
be requived. Time for this phase will vary upwerd
from 1 hour depending on distance of the move.
It will then take one man 4 working: days to com-
plete the covering and installation phases.
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Structural Life Expectancy.—The estimated life . Line hole with plastic film wrap.
of this galvanized steel shelter will be at least 10 . Lower galvanized steel shelter into place on
years under most soil conditions. Under.normal supporting wood strips.

)

conditions highway culverts of similar meterial 5. Assemble and install the vent pipe.
have been known to last indefinitely with little 6. Cover shelter with plastic wrap.
maintenance, 7. Backfill and mound. Be sure the shelter is
covered by at least 2 feet of packed earth.
& Depth may be checked with a wire probe.
CONSTRUCTION SEQUENCE The mound should be covered with grEss BE
1. Select well-drained site. The total area re- soon as possible by sodding or seeding to pre-
quired, ‘including the mounding, will be ap- vent the protective soil from being eroded.
proxzimately 15" x 20°. 8. Place small sandbags inside the shalter, These
2, Use stakes to mark the corners of the area, and are used to fill the entrance completely after
excavate, The holes required for the main shell the shelter is cccupied.
is 5’ x 9’ x 2’ deep, and the entrance requires 9. 1-inch bonrds may be used on 2’ x 4’ blocks to
an additional 24" x4 x 6"/, provide a floor.

*This is a generalized construction sequence for a prefabricated steel culvert
shelter. Detailed instructions are provided with the construdtion lit.
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BILL OF MATERIALS
(To shelter 3 persons)
ltem Quandity

Prefabricated steel culvert shelter (with bolts and clipssup- 1.
plied, if unit is not spot welded) .*

Galvanized steel loclk-seam downspouto - oo 6 feet.
Elbow for steel lock-seam downspout. oo ______ 1 foot.
Ventcap (gas water-heater type) . __________ 1.
Intake air blower (optional for 8 persons or less)__________ 1.
Scrap lumber. - 9 board feet.
6 mil. polyethylene film (20" width) __ . _________. 30 feet.
Sandbags (to hold 75 to 100 poundseach) . ... ____ 18.
Sandbags (to hold 15 to 20 pounds each) o oo ocoemomee 30,
Flyscreen 7' x 7', for ventpipe.- o o 1,
Entraneewny insect screen 36”7 x 86" _____ - 1

Soil or sand (for shelter cover) - ___ S 5 tons.

*Fabricators should treat spot-welded areas with bitumastic compound or other
approved waterproofing material.
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GENERAL INFORMATION

This_shelter is designed to provide low-cost pro-
tection from the effects of radioactive fallout. Its
principal advantages are that it provides fallout
and limited blast protection and is suitable for
either indoor or outdoor installation, and is easily
assembled.

TECHNICAL SUMMARY

Space and Oceupancy.—The shelter type detailed
in this design has about 80 square feet of area in-
cluding the entrance space. The interior has
abont 260 cubic feet and will house six persons.
Availability and Cost of Materiala.—This shelter
is of the prefabricated type and is available at
department stores, building supply outlets, and
mail-order firme. Cost isabout $176.

FAMILY SHELTER SERIES
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PSD F-61-6

Outside Semimounded
Steel Igloo Shelter

Fallout Protection Faclor.—The protection fac-
tor should be about 500 with the prescribed thick-
ness of covering and proper shielding of the en-
tranceway.

Blast Protection.—This shelter could be expected
to withstand a limited blast overpressure of 5
pounds per square inch.

Ventilation.— Ventilation is provided by & 3-inch
intake pipe to which should be attached a hand
operated blower. The air is vented through the
airspace left in the entranceway.

Construction Time.—The igloo stesl shell requires

4 man-hours to assemble. Excavating and cover-
ing time should take 24 man-hours.

Struetural Life Expeclancy..~—The igloo, when
coated with mastic, has a life expectancy of at least
10 years.




CONSTRUCTION SEQUENCE*

1. Select well-drained site. The totel ares ro-

quired, including the mounding, will be ap-

- proximately 15’ x 20°.
2, Use stakes to mark the ares, and excavate.

The hole required for the main shell is 5" x 12*

" x 2’ deep, and the entranceway requires an

additional 214’ x 2’ x 6.

'8, Line hole with plastic flm wrap.

4. Bolt one wall panel to the roof crown.

5. Bolt the next wall panel to the roof crown

180° from the first wall panel,

. The third wall panel should be bolted to the

crown and to a mating section. Repeat this
step until all panels are bolted f{o mating
panels and to the Toof crown.

. To complete the shelter, bolt the crawl en-

trance to the flanged lip on the entrance panel.

. Cut 3""-diameter hole in wall oppoesite en-

trance, Mount Ventpipe.

9, For outdoor installations, mound sand, earth,

10.

or bags of sand over the igloo shell to a cover-
ing height of 2 feet,

As an alternate installation in a bnsement,
mound looss sand or sandbags to a covering.
height of at least 18 inches over the igloo shell.

*This is & generalized construction sequence for a prefabricated igloo shelter.

Detailed instructions are provided with the construction kit,
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LONGITUDINAL SECTION
BILI. OF MATERIALS
Jtem Quantily
Roof crown_ .o ____ — — 1,
Wall panels s -— 1L
Wall panel, with entrance opening- .- oceococoaae 1.
Entrance, crawlway and door_.-_______ - -— 1
Sand or soif for cover e 13 tons
6 mil. polyethylene film (20° wide) _______ - 30 fest.
Mastie —memmecmeeee ————— ~ 6 gallons
Ventpipe {3’/ diameter) with ventp1pa 155 1 6 feat.
Hand-operated blower {20 cubic feet per minute) ccvceveeee L
Flyscreen 7’ x 7/ for ventpiptavmenocmccccmeccmccm e 1.
(Nuts, bolts, washers—as required.)

Sandbags (to hold 15 to 20 pounds each) for entronce and 50,
retaining walls.
Sandbags {to hold 5 to 100 pounds each) . .- 30.
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GENERAL INFORMATION

‘The purpose of this shelter is to provide protec-
tion for 10 persons from the effects of radioactive
fallout at & location near but separate from a resi-
dence or other nearby buildings. The principal
advantage of this shelter is that it can be erected
without exenvation in locations where there is
poor drainage or where the ground water table is
close to the surface. However, this shelter is not
a low-cost structure. Footings or thrust ties are

FAMILY SHELTER SERIES
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PSD F-61-7

Aboveground Earth-Covered
Lumber A-Frame Shelter

needed where the earth is soft or of poor bearing
capacity.

TECHNICAL SUMMARY

Space and Occupancy.—This shelter provides al-
most 150 square feet of area and approximately
640 cubic feet of space. Although only s small
portion of this ares provides sufficient headroom
for standing erect, practically the entire ares can
serve as sitdown space for 10 persons and storage
space for supplies.
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Alterns fz Lidgs Drtoifs

CONSTRUCTION

Availability and Cost of Materiala.—The pressure-
treated lumber which is required is generally
available at retail luomberyards. In certsin areas
it may be necessary to allow time for the treated
lumber to be ordered and transported from steck
at other locations. The estimated cost of ma-
terials is $550.

Fallout Protection Factor—The recommended
minimum earth cover of 2 feet with an entrance-
way and door shielded by a 2-foot thickness of
sandbags, and the rear wall mounded will provide
a protection factor of about 500.

Blast Protection.—While the basic function of
this shelter is fallout protection, limited blast re-
sistance of about 5 pounds per square inch of

DETAILS

overpressure would ba afforded by the heavy wood
struecture. The blast resistance would vary some-
what with the workmanship and materials but
the laminated design tends to offset variations.

Ventilation.—Duc¢ts for mechanical ventilation
may bs located in the ventspace over the door-
way without invelving structural change. Hand-
operated ventilation equipment should be used.

Construction Time.—After materials are deliv-
ered at the jobsite, 4 man-days should be allowed
for arecting the structure. Earth covering would
tequire 4 additional man-days, without the uss
of power equipment,

Structoral Life Expectancy.—The life expectancy
of this shelter should be from 15 to 20 years.

e




CONSTRUCTION SEQUENCE

1. Assemble the materials at the shelter site.
2. Trench to subsoil for the wallplates as shown

on the floor plan and details. Assemble plates
in the trenches. (See construction details,
rear-front walls.)

. Begin at either end and erect Yoof wall mem-
bers in peirs. (See alternate ridge details.)
Progress to the opposite end, spiking lamina-
tions together. If 2/ x 6’/ lamina are used,
they should be nailed with twentypenny nails
at approzimately 80-inch spacing. If 4" x 6"
decking lamine are used, they should be fastened
together with §4-inch diameter spikes at ap-
proximately 30-inch spacing,

. Erect the end walls as shown on the drawings
with ends of the lamina cut flush with the roof
wall top surface. The lamina should be spiked
together in the same manner as the roof mem-
bers,

. The supporting structure is now complete. It
should be covered with ths polyethylene film

and covered with earth., The earth cover should
be started at the bass of the roof walls and ap-
plied evenly to both sides. Next mound earth
against the rear wall. The sandbags or ma-
sonry blocks are applied on both sides of the
front wall to & thickness of 2 feet. A supply of
filled sandbags or blocks should be stored in-
side the shelter to add to the protection afforded
by the door.

. Vegetation, riprap, or other means of holding

the soil in place should be provided.

. A duet for air intake will be required with the

ingtallation of the hand-operated blower. The
intake duct may be located in the rear wall of
the shelter and the air can be exhausted
through the louvered ventspace over the door-
WAY.

. The door may be of heat- or blast-resistant con-

struction, as menufactured commercially, or
may be contrived by nailing 2/ x 4’ studs to-
gether to make a 4-ineh-thick door. This then
can be mounted with ordinary hinges and
should be painted white.

BILL OF MATERIALS

Ttem Quaniity
Roof walls 9" x 8" x 10 —_. - --- 250 pieces.
Rear wall 2" x 6/ x 8/ ____ -—- 50 pieces.
Front wall 2 x 4" X 8 oo 40 pieces,
Plates:

97 x 6 % 10" e ——- - 10 pieces.

L 3 TLE 35 L1 U 3 pieces.
Fastenings:

Fortypenny naila. oo 10 pounds.

Twentypenny nailgao e 30 pounds.
Water repellent—building felt or plastic flm-____ 150 square feet.

Bagged earth or masonry blocks for front wall 60C filled sandbags (30

ghialding,

pounds) or 178 con-
creta blocks (8’ x 12°*
x 187).

Blower, manually operated (rated at 30 cubic feet 1.

per minute).

Inteke pipe, galvanized (to be mounted through 6 feet.

rear wall).

Flyscreen 7’/ x 7" (for intale pipe)----

__________ 1.

Flyscreen 24" x 24’ {to cover ventspace over door)- 1.
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FAMILY SHELTER SERIES PSD F-61-8

Belowground New Construc-
tion Clay Masonry Shelter

GENERAL INFORMATION

This shelter will provide profection against the
offects of radioactive fallout, It can also protect
from limited blast overpressures. The shelter is
located belowground outside s house but is reached

from the basemant. Its principal advantages are
in flexibility of shape and design to conform to
the house design and in the use of materials that
tia in with the new construction of a house. Be-
cause of the headroom and interior'space the shel-
tertan beused for other purposes.



7 I Exhaust e |
é bbb vttt \%— ————— Ly el Gl
/

I
I
| o i 741 .
| 1
/ I A‘{‘ &)
LBN‘!M{:’?}‘{ | ‘o
aqreg N
| INE
A | I A &
{ 7 1
. il B v
ﬁ:::; rssf:imﬁ_.—-!ﬁ-l : i//f }
. 5 " A e
_______________________ _
l'/4{ x/ Stee/ anchors tntake f
/6"ace 4 fgﬂ! B-._.
PLAN

—— Exhavs/t ventifelor

~——— 3 sfzel pioe
o Vald
Opltional N
consfruction ™

/f ' Grade 2% s/op &
0 L i LT M I TSN G S
- . | ! #& rod straioht
c ;?:jrcfz S | { #7 rod ﬁtﬂfﬁp gnd hooked
o i 8x/24/2 File ASIM. C-57
JI: ‘;I'lJJl : '-‘; =Q
- AMCH F U Coupling # be [
Ely 222 f/ysﬁ with well %:
i 2 i
i i Col ]
Brick  EFi Brick ~ ASIM. €62 |~
Asim c-6z |1 : Grade sW—_ 3 -
| Grode SW—z 1= H
: S 2y A
! o 1] £2)2 v02 Lide N
' i s 7 ASTM €57 'L}
| :_ii"*:_r Ay, . Grade FT/ -y g
! . _T;L | ;Zﬁd 2 concrefe slab T | ?L .
) —e i - == = B
| 274 o sy i ] .4...,_.. - /'sand bed e g TE rods
L/ Z?n20 conerele /T 216 faoling

it
foeltegs S ECTION A-A

28




Intoke air pood

8 stee! PIPE —o ]

-0

Top of tarth cover -

EFxhaunsf
ventitafor

TR i e ™
1 Walerproof reinforced | ?
11 Hle~slab roof | | &
V) ASTM AIS deformed borsy N L, .
e Fi%eas] Approx. existing
fl = —_=] X grovna lne
| ! : I 1 { gl i U :\ﬂ ‘.14
? = II vl . Il H i !.I #6 0’ }I --‘/:'f :“"-J
Parge and witer- V) PASTI {45700, 507 ]
pz‘;ffr’-' vutside walls * | B #1r0d bens  Bp;
With ¥ coois afas,o/fm/ft % S i
by B o g raveer ’ Al conere fe shall
:--L_E: = Q ,%fy: aﬁ;am},?_x.e;:{n
NOTE: W il T . ‘9| sirengla of ek /zss
Rrmove pipe cap for |r . ,_j_,__] 8 8rich wall thar 3000 p.s.
naturel venkilation | T 9
when shefter is mot (| E _ : Mortay shall be :’;ﬁ"
in use. Reploce cap ~IPEFP | —Fips cop S, ASTM C2Z7
whER blewer is fo'be % 2 T 2 cancrese 5/eé; s
operaled. e = = a0
2-¥4rodsy| 4212272\ fite i .
SECTI N B-8

TECHNICAL SUMMARY

Space and Occupancy.—The shelter in this de-
sign has over 70 square feat of area and 420 cubic
feet of spnce. It will provide occupancy for six
persons.

Availability and Cost of Materials.—Structural
clay mesonry units, brick, and structural tile are
available in concrete-block plants and lumber-
yards, Cost of the materials and equipment for
the basic sheifer is estimated at $300 to $350. La-
bor cost should run approximately $250 to $300
when performed ns part of new house construction.

Fallout Protection Factor.—The protection factor
for a shelter of this type is over 1000,

Blast Protection.—This shelter has a structural

blast resistance of 5-pounds-per-square-inch over-
pressure.

Ventilation.—Ventilation equipment and pipe are
required. A hand-operated blower should be
specified to furnish at least 20 cubic feet of air per
minnte. The air is exhausted throungh & separate
ventpipe.

Construction Time.—A home-construction proj-
ect thai includes this shelter ‘will not require ad-
ditional trades or crafis not already on the project.
The time for construction of this shelter could in-
crense normal house construction time by a few

-days.

Structural Life Expeetancy.—Assuming normal
construction practices, this structure, with a mini-
mum of maintenance, should last more than 30
years.
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CONSTRUCTION SEQUENCE because the work would probably ba supervised by |

No construction sequence is given for this shelter & contrector familiar with new construction.

e ——— - ———

BILL: OF MATERIALS

Ttem Quantity
Roof:
8 x 12’/ x 12" structural clay tile ASTM-C57—grade 72 pieces,
FTI.
Steel reinforcing, No. 6 deformed bars 76/ length, 10 pieces. -
ASTM-A-15—Straight.
Steel reinforeing, No. 7 deformed bars 10° length, 10 pieces.
bent up and hooked ASTM-A-15.
Cencrete, minimum 3,000 pounds per square inch..____ 1.5 cubis yards.
Walls:
Brick, standard size (224" x 4" x 8”') ASTM-C62— 3,800 pieces.
grade SW.
Anchors (14" x1” x 4'") steel.____ - - - 4
Mortar (1-14-33% cement-lime-sand) - _o_____ 65 cubic feel. !
Floor:
Tile (4’ x 19"’ x 12'7) struetural clay ASTM-C57— 96 pieces.
grade FTI.
Concrete, minimum 3,000 pounds per squere inch------ 0.7 cubie yard.
Footings:
Concrete, minimum 3,000 pounds per square inch.-. .- 1.0 cubic yard
Steel reinforcing, No. 4 reinforcing bars ASTM-A15__ 68 livear feet.
Miscelleneous:
Parge 1-14-33; mortar ASTM-C270—Type M. ... 8 cubic feet.
Asphalt .. S 5§ gellons.
Blower (at least 20-cubic-feet-per-minute rating)----- 1.
Mounting bracket, blower__ 1,
Intake and axha.ust: ventpipe, 8’/ steel (sufficient for 16 linear fest.
both intake and vent pipes).
Fittings: |
Ells 8" steel . _____- - 2 v
Teea 8" steel e e . 1.
Ventpipe cap_______________ 1
Flyscreen 7 x 7 (for vent and intake plpes) _________ 2
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