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GENERAL INFORMATION

This handbook contains inst:u(_:tlons for bullding eight types of femily fallout shelters. The shelters were designed
for construction in backyards dnd basements, and for use by familles whe do not have access to community shelters
or who prefer that their shelters be at their homes.

The following considerations apply to the shelters described in thiz handbook :

Fallout Protection Factor.—If properly constructed, all the sheliers have a fallout radiation protection factor of
at least 100—the minimum recommended by the Department of Defense. A protection factor expresses the relation
between the amount of fallout radietion that would be recelved by an unprotected person compared to the amount
he would recelve if he were inside a ghelter. For example, a completely nnprotected person would be exposed to
100 times more radiation than a person inslde a shelter with a protection factor of 100,

Spoce.—In determining the minimum amount of shelter space per person, ventilation factors have been taken into
conslderation. Also, the assumption has been made that short, necessary trips could be made from shelters a few
days after an attack, end that the shelters could serve as living quarters for at least 2 weeks if necesgary. Some of
the shelters provide space for only three perscns. However, the persons are consldered to be adults, and a “three-
person shelter” could provide space for two adults and two small children.

Construction -Costs,—Mogt of the shelters in thig booklet were designed to keep construction costs at 4 minimum
In order to bring home shelters within the reach of as many familles as possible. For thig reason most of. the deslgne
depend upon do-lt-yourself construction. Cost estimates for individurl shelters are based upon national Averages
and are subject to local variations.

Fire Resistance.—If properly counstructed, shelters—as structurés—have considerable resistance to external fire
hazards. But whether they would be habitable if there are fires in the area would depend upon the Intensity of
heat and smoke entering the shelfers—conditions which would be largely determined by surrounding burnable material.
Measures to reduce fire risk under nuclear attack are under study by the Department of Defense,
Drainage.—Frecautions should be taken to insure that underground shelters remain reasonably dry. These inciude
such measures a6 5loplng the ground away from the shelter and digging dralnage gutters. Since drainage problems
differ at various locations, you should seek local guidance on the subject before constructing an underground shelter.
Among those consulted in the preparation of the shelter designs in this handbook were members of the Subcom-
mittee on Protective Struciures of the Advisory Committee on Clvil Defense, Natlonal Academy of Sciences; and
englneering speclalists from organizations assoclated with the principal materialy to be used fn constructing the ghelter,
Further information is available from American Iron &-Steel Institute, Donglas Fir Plywood Agsoclation, Ashestos
Cement Product Association, Natlonal Concrete Masonry Association, National Lumber Manufacturers Asgoclation, and
the Structural Clay Products Institunte.

In bullding any of the shelters, modifications may have to be made to sult local bui'lding codes, If modifications
are necessary, they should be checked with local clvil defense authoritles before starting construction.

JANUARY 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 materials, and the fact that it may
be easily disassembled.

FAMILY SHELTER SERIES

Basement Sand-Filled
Lumber Lean-To Shelter

PSD F-61-1

TECHNICAL SUMMARY

Space and Occupancy.—This shelter design will
provide 45 square feet of area and approximately
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 materials. This
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increase will be limited by basement height and
handling of the panels.

Availability and Cost of Materials.—The mate-
rials necessary to construct this shelter should be
available for o total cost of less than $75 from
retail lumberyards.

Fallout Protection Factor.—The shelter is de-

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

Blasi Protection.—Although this shelter was de-
signed primarily to provide fallout protection, it
would also provide some protection from flying
debris associated with blast.

C VIEW

Ventilation.—Natural ventilation is obtained by
omitting two sandbags from the top of the en-
tranceway closure and by leaving a l-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 would reduce 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 to 15 years.



CONSTRUCTION SEQUENCE 5. Construct and fasten in sequence as many panels

. tob d.
1. Brush-coat all surfaces of lumber with water asaretobe use

repellant solution; double brush-coat all eut 6. Line the prnels with building paper or poly- |
edges. (Optional,) ethylene. |
= i?lui_ﬁ;tb;:ﬁg:n %siiéiixfxt:ﬁ;iﬁ} 3;:353 7. Using eightpenny nails, begin attaching top '

nails, attach bottom boards on the beveled ends ggiizaglf il ; ?;;;: {;r:;;; slarxf ;Paghti :I;z‘;f_i 2::,1;
first.

g . . . application progresses. (Building paper or '
8. Fit in a.nd a reraining bottom boa:rd.s. . polyethylene sheet should also be ipglﬁad be- 1
4 Turn this panel rightside-up and place it in its tween the sand and top boards,) |
permanent position. Fasten the panel to the P )
wall and Hoor with heavy duty masonry nails, 8. Thirty sandbags, each filled with 30 pounds of
leaving a I-inch gap between the end of the sand, should be placed in the shelter for emer- “
shelter and the basement wall. gency closure of entranceway.

BILL OF MATERIALS
(To shelter 3 persons)

ltem Quantity
2" x 12"" x 10’ rough or surfaced lumber.________________ 6 pieces,

1" x 6 x 4’ rough or surfaced lumber_.__________________ 50 pieces,

1" x 6" x 8’ rough or surfaced lTumber (for top covering) __. 20 pieces.

14" diameter x 3’/ long heavy-duty masonry nails__________ 2 pounds,
Sixteenpenny threaded roofing nails______________________ 6 pounds,
Eightpenny threaded roofing nails________________________ 3 pounds.

Dry sand— . 514 tons.
Sandbags __ e 30.

Building paper or polyethylene sheet_____________________ 150 square feet.

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

*Optional.




FAMILY SHELTER SERIES

PSD F-61-2

Basement Corrugated
Asbestos-Cement
Lean-To Shelter

\

!

GENERAL INFORMATION

This shelter is designed to provide low-cost 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-
ability of low-cost materials, adaptability to the
dimensions of most basements, ease of construe-
tion, and it can be disassembled readily.

TECHNICAL SUMMARY

Space and Occupancy.—The lean-to shelter inte-
rior has over 40 square feet of area and over 120
cubic feet of space and will house three persons.
Its length may be extended by adding sections.
Availability 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 at a price of about $125. The entire kit is
transportable in an average-sized station wagon
and can be carried through standard-sized door-
ways, hallways, and window openings.

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

Blast Proteclion.—Although this shelter was de-

Q

‘\\\\\\\\\\\

signed primarily to provide fallout protection, it
would also provide some protection from flying
debris associated with blast.
Ventilation.—Natura] ventilation is obtained by
omitting two sandbags from the top of the en-
tranceway closure and by leaving a 1-inch airgsp
along the rear wall. (See Construction Sequence,
steps 2 and 12.)



Construction Time.—Total construction time is
approximately 18 man-hours: 2 hours for cen-
struction 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 all cut
edges. .

2, Nail the 2’ x 6’/ header and the 2’ x 4" end- -
posts in place with masonry nails. Leave 1’/
airspace for ventilation between end of shelter
and basement wall.

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

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

Rest top of curved sheets on the 2/ x 6"
header,

6. 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: 814 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 toeplate—making sure flat sheet has
solid bearing against curved corrugated sheet
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-
pendicular to the corrugated sheets. Start at
the end of the shelter where the 1-inch airspace
occurs and stagger the bags so that all joints
are broken, as in brick wall construction.
Partly filled bags will be required to form
corners and ends,

Continue to stack the bags for the 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 should 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)

Item Quantity

2'" x 4" x 584"’ construction grade fir or equal-.___.______ 5 pieces.

2’ x 6" x 8’11" construction grade fir or equal ___________ 1 piece.

2" x 4" x 8’11’ construction grade fir or equal._.___._____ 1 piece,

2'" x 4"’ x 56864"’ construction grade fir or equal (1: 34 bevel 1 piece. A
on one end).

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

3’ spiral-type ternpered masonry nails____________________ 34 pound.

43%%’" x 5914’ x 14"’ asbestos-cement sheet, cut to 6’ radius_. 1 piece.

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

9" x 23’ x 0.004’" polyethylens sandbags with wire ties__.__ 650,

Dry sand- 10 tons.

e




GENERAL INFORMATION

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

FAMILY SHELTER SERIES

PSD F-61-3

Basement Concrete
Block Shelter

increasing the ceiling height to 6 feet or more, it
could also serve as a dual-purpose room,

TECHNICAL SUMMARY

Space and Occupancy.—This shelter has about 52
square feet of area and 260 cubic feet of space and
will provide shelter for four persons.
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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 lumber
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 also provide some protection from flying
debris associated with blast.
Ventilation.—Natural ventilation is provided by
the eirspace left at the entranceway 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.
Structural Life Expectancy.—The life expectancy
of the shelter would be about the same as most
types of residences.




. Contipue to lay wall blocks.

CONSTRUCTION SEQUENCE

. Lay out guidelines with chalk on basement

floor for shelter walls. (See foor plan. )

. Lay first course of block in a full bed of mor-

tar. Vary. thickness of mortar bed if base-
ment floor is not level.

Corner of wall
should be built up first, about three or four
courses high, before laying blocks in remainder
of wall. All blocks should be laid in a full bed
of mortar. Where 8-inch blocks are required,
cut 18-inch units in half with a hammer and
chisel,

Fill cores of blocks with sand (or concrete)
after three courses have been laid up.

. Continue procedures indicated above in steps

3 and 4 until walls have been laid up to a
height of 4 feet (six courses), and all cores
have been filled with sand (or concrete).
Brush-coat all surfaces of lumber with water-
repellent solution. Double brush-coat all
edges. (Optional procedures. Desirable for
wood preservation.)

7.

10.

11.

12.

13.

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

. Place wall beam and door lintel beam in posi-

tion and secure to posts with nails.

. Place wood jolsts and bracing in position and

secure together with nails.
plan.)

Place portion of wood sheathing on top of
joists. Nail wood sheathing to joists. (See
isometric view.)

Place solid concrete masonry units on top of
wood sheathing. No mortar is required be-
tween these units.

Continue procedures indicated above in steps
10 and 11 until roof covering has been com-
pleted.

Bags of sand or additional solid concrete
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.

(See roof framing

BILL OF MATERIALS
(Ceiling height 4 feet)

Item Quantity

8’/ x 8’ x 16’* hollow concrete masonry units* . ___ 65.

8’7 x 4"’ x 16’ solid concrete masonry units* . 135.

Mortar (prepared dry mix) o oo 5 cubic feet.

Sand or concrete (for filling cores) -~ oo 1 ton.

Sandbags e 30.

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

2/ x 8’/ x 3’8" wood posts (structurel grade) .. 2,

9/ x 8’ x 2’4"’ wood beam (structural grade) ____ .- 2,

4" x 4’ x 10’3’ wood beam (structural grade) .- ——_-- 1

1" wood sheathing . e 52 board feet.

97’ x 4" x 4’8’ wood joists (structural grade) .- B.

4’ x 4"’ x 10’8’"" wood beam (structural grade) ... 8.

2" x 4’' wood bracing (structural grade) .- ———ccewoa————— 10 linear feet.
2 x 7" expansion bolts_ oo 12,

Sixteenpenny nails_ oo oo 2 pounds,

Sizpenny nails. oo ---- 2 pounds.

Water repellent (5 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.




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 radioactive fallout. Its
principal advantages are ready availability of low-
cost materinls, ease and speed of construction, ade-
quate protection from fallout radiation, and
limited blast resistance.

TECHNICAL SUMMARY

Space and Occupancy.—The shelter in this design
has 82 square feet of area and 128 cubic feet of
space and will house three persons. See “NOTE™

15

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

Availability and Cost of Materials.—Most of the
meterials 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 is obtained 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
withistand a limited blast overpressure of 5 pounds
per square inch.
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FLOOR PANEL DETAIL

Ventilation.—A. 3-inch vent at the rear of the
structure provides an essential opening to which a
pipe extension can be attached. Hand-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 entranceway closure.

Construction Time.—Tests have shown that cne
man working with simple excavating and con-
struction tools can perform all necessary work in
20 man-hours. This time will be lessened by about
5 hours if lumberyards provide prefabrieated ply-
wood panels and sections.

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

CONSTRUCTION SEQUENCE

1. Cut plywood and lumber to size and notch
before treating.

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

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

4. Select a well-drained site, Fixcavate hole deep
enough so that shelter floor will be at least 2
feet below ground surface and wide enough to
permit nailing of plywood sides to frames
from outside. Slope bottom of the trench so
that shelter will be 2 inches higher at entrance
than at rear. Lay a 2-inch sandbed for poly-
ethylene moisture barrier.




10.

. Place polyethylene moisture barrier in exca-

vation and cover bottorn with a 4-inch layer of
sand to prevent frames from breaking barrier.
(Sec. A~-A, Front View.)

. Cut three Aoor 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 the underside of the
floor panel. Then pass the floor panel inside
the frames and naii in place.

. Toe the end and side panels on the edges of

floor panel and nail 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 after form-

ing a sandbag retaining wall over the entrance
(see longitudinal section) and alongside
entranceway.

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

11. As an alternative to digging a large hole as
described in step 4 above, a somewhat smaller
hole can be used if the shelter is 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 be 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”/ 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 a frame. To increass the width from 4
to 6 use 2/ x 6" ceiling joists, To increase the
width from 6’ to 8’ use 2’/ x 8’/ ceiling joists. To
increase the height from 4’ to 6/ 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 a gusset on one side only. Floor joists
require a gusset on each side. TUse 12 sixpenny
nails in each gusset. Six nails should be used in
each of the joined pieces,

BILL OF MATERIALS
(For 4' x 8’ size)

Ttem Quantity
34" exterior plywood (Federal specification CS 45-60) or 5 shests
1’ exterior plywood (Federal specification CS 122-60,
group 1 or 2).
2'* x 4’ x 10’ construction grade Douglas fir or equal.. .- 8 pieces
2'’ x 4" x 8’ construction grade Douglas fir or equal.__. .. 8 pleces
4" x 4’ plywood lumber (drip ¢ap) - mmeem e 1 piece.
9 mil polyethylene film (16" width) .- . 20 feet.
Water repellent (5 percent pentachlorophenol or equal), 2 gallons.
toxic to wood-destroying fungi and insects.
Eightpenny galvanized common nails———— oo 4 pounds.
Sixteenpenny gnlvanized common nails— . ___________ 3 pounds.
3’ diameter galvanized vent pipe. - _______ 314 feet.
Vent pipe eap oo oo e 1.
3’7 diameter 90° elboWS. o oo oo ee 2.
Galvanized hinges_ o - - - - 1 pair
Flyscreen 7' X T ool s
Sandbags oo 58.
Dry sand o 3 tons.
Blower (optional, to be used with vent pipe, for 3-person 1.
size). :

Soil or sand (for shelter cover) . ____

5 cubic yarda.



FAMILY SHELTER SERIES PSD F-61-5

Belowground Corrugated
Steel Culvert Shelter
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GENERAL INFORMATION Fallout Protection Faclor.

‘When the entrance-
way is properly 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.

This shelter is designed to provide low-cost pro-
‘tection from the effects of radioactive 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 Ventilation.—A. sheet metal intake vent 3 inches
complete the installation. in diameter is provided together with a manual
airblower for more than three persons. Air is

TECHNICAL SUMMARY vented through the sandbag closure at the

Space and Occupancy.—This shelter has 32 square enfrance. .
feet of area and about 120 cubic feet of space (in- Installation Time.—One man working with hand

cluding the entranceway). It could provide space excavation tools should be abla to complete the
for three persons. The addition of a 4-foot length excavation in less then 2 man-days. Two men will
would provide for one more person. be needed to roll the shelter structure into the

Availability and Cost of Materials.—This type of excavation from the point at which the shelter has
shelter is available from steel culvert fabricators been delivered. If lifting rather than rolling is
or their sales outlets in most population centers. necessary te transport the structure, four men will
This prefabricated shelter, including ventilation be required. Time for this phase will vary upward
system, plastic wrap, and sandbags is designed to from 1 hour depending on distance of the move.
be sold for $150 or less, excluding delivery and It will then take one man 4 working days to com-
installation. plete the covering and installation phases,
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Structural Life Expectancy.—The estimated. life 3. Line hole with plastic film wrap.
of this galvanized steel shelter will be at least 10 4. Lower galvanized steel shelter into place on
years under most soil conditions. Under.normal supporting wood strips.

conditions highway culverts of similar material 5. Assemble and install the vent pipe.
have been known to last indefinitely with little 8. Cover shelter with plastic wrap.
maintenance. 7. Backfill and mound. DBe sure the shelter is
coveréd by at least 2 feet of packed earth,
CONSTRUCTION SEQUENCE* Depth may be checked with a wire ‘probe.
The mound should be covered with grass as
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.
proximately 15" x 20”. 8. Place small sandbags inside the shelter. These :
2. Use stakes to mark the corners of the area, and are used to fill the entrance completely after
excavate. The hole required for the main shell the shelter is occupied.
is 5’ x 9’ x 2’ deep, and the entrance requires 9. 1-inch boards may be used on 2’/ x 4’/ blocks to
an additional 214’ x4’ x 6/, provide & floor.

*This is a generalized construction sequence for a prefabricated steel culvert
shelter. Detailed instructions are provided with the construttion kit.
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BILL OF MATERIALS
(To shelter 3 persons)
Item Quantity
Prefabricated steel culvert shelter (with bolts and clipssup- 1.
plied, if unit is not spot welded) .*

: Galvanized steel lock-seam downspout____ . _____________ 6 feet.

l Elbow for steel lock-seam downspout. . ______________ 1 foot.
Ventcap (gas water-heater type) . ___________ 1.
Intake air blower (optional for 3 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 oo 30.
Flyscreen 7'/ x 7'/, for ventpipe_ e 1.

{ Entranceway insect screen 36° x 36" oo 1.
Soil or sand (for shelter cover) - _____________ 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 Occupancy.—The shelter type detailed
in this design has about 80 square feet of area in-
cluding the entrance space. The interior has
about 260 cubic feet and will house six persons.
Availability and Cost of Materials.—This shelter
is of the prefabricated type and is available at
department stores, building supply outlets, and
mail-order firms. Cost is about $175.

FAMILY SHELTER SERIES

Outside Semimounded
Steel Igloo Shelter
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Fallout Protection Factor.—The protection fac-
tor should be about 500 with the prescribed thick-
ness of covering and proper shielding of the en-
franceway.

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

Ventilation.—Ventilation is provided by a 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 steel shell requires
4 man-hours to assemble. Excavating and cover-
ing time should take 24 man-hours.

Structural Life Expectancy.—The igloo, when
coated with mastic, has a life expectancy of at least
10 years.




. Select well-drained site.

CONSTRUCTION SEQUENCE¥*

The total ares re-
quired, including the mounding, will be ap-
proximately 15’ x 20°.

. Use stakes to mark the area, and excavate.

The hole required for the main shell is 5 x 12’

" x 9’ deep, and the entranceway requires an

oo Y

additional 214’ x 2’ x 6/,

. Line hole with plastic film wrap.
. Bolt one wall panel to the roof crown.
. Bolt the next wall panel to the roof crown

180° from the first wall panel,

10

. The third wall panel should be bolted to the

crown and to a mating section. Repeat this
step until all panels are bolted to mating
panels and to the roof crown.

. To complete the shelter, bolt the crawl en-

trance to the flanged lip on the entrance panel.

. Cut 3’-diameter hole in wall opposite en-

trance., Mount ventpipe.

. For outdoor installations, mound sand, earth,

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

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

*This is a generalized construction sequence for a prefabricated igloo shelter.
Detailed instructions are provided with the construction kit.
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BILL. OF MATERIALS
lTtem Quantity
Roof erown. oo 1,
Wall panels. oo ocoeeeeo — S 11,
Wall panel, with entrance opening__.______________.o___ 1.
Entrance, crawlway and door_. . 1,
Sand or soif for cover._ ... 15 tons
6 mil. polyethylene film (20" wide) 30 feet.
S S S S O S S 6 gallons
Ventpipe (37 diameter) with ventpipe cap.. _cccaaaeaa- 6 feet.
Hand-operated blower (20 cubic feet per minute) o <coo-c s
Flyscreen 7' x 7'’ for ventpipe e oe oo ooooemmoeen 1.

(Nuts, bolts, washers—as required.)
Sandbags (to hold 15 to 20 pounds ench) for entrance and §0.

retaining walls,
Sandbags (to hold 75 to 100 pounds each)




GENERAL INFORMATION

The purpose of this shelter is to provide protec-
tion for 10 persons from the effects of radioactive
fallout at a 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 excavation in locations where there is
poor drainage or where the ground water table is
close to the surface. However, this shelter is not
a Jow-cost structure. Footings or thrust ties are

FAMILY SHELTER SERIES

23

PSD F-61-7

Aboveground Earth-Covered
Lumber A-Frame Shelter

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

TECHNICAL SUMMARY

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

CONSTRUCTION

Availability and Cost of Materials.—The pressure-
treated lumber which is required is generally
available at retail lumberyards. In certain areas
it may be necessary to allow time for the treated
lumber to be ordered and transported from stock
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 thickmess 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

25

DETAILS

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

Ventilation.—Ducts for mechanical ventilation
may be located in the ventspace over the door-
way without involving 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 erecting the structure. Earth covering would
require 4 additional man-days, without the use
of power equipment.

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



CONSTRUCTION SEQUENCE

1. Assemble the materials at the shelter site.
9. 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 roof wall mem-
bers in pairs. (See alternate ridge details.)

Progress to the opposite end, spiking lamina- 6.

tions together. If 2/ x 6’/ lamina are used,
ge

they should be nailed with twentypenny nails T.

at approximately 30-inch spacing. If 4" x 6"’
decking lamina are used, they should be fastened
together with 5g-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 8.

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 the polyethylene film

and covered with earth. The earth cover should
be started at the base 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 a 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 duect for air intake will be required with the
installation 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 manufactured commercially, or
may be contrived by nailing 2’ x 4'" studs to-
gether to make a 4-inch-thick door. This then
can be mounted with ordinary hinges and
should be painted white.

BILL OF MATERIALS

Item Quantity
Roof walls 2" x 6" x 10" oo 250 pieces,
Rear wall 2" x 6" x 8 e 50 pieces
Front wall 2 x 4" x 8 s 40 pieces,
Plates:

2 X B X 10 e 10 pieces.

0 XA X 1 e 3 pieces.
Fastenings:

Fortypenny nails..____. S — 10 pounds

Twentypenny nails_ - 30 pounds.
Water repellent—building felt or plastic film___. 150 square feet.

Bagged earth or masonry blocks for front wall

shielding.

600 filled sandbags (30
pounds) or 176 con-
crete blocks (8 x 12"
x 168’").

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

per minute).

Intake pipe, galvanized (to be mounted through

rear wall).

Flyscreen 7’ x 7’/ (for intake pipe)---__-

6 feet.

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

'—-.-_.__.__._-—-1
-——_--'_.—-—-_.- -
]
l " WV [ 1
r
4.9 oM & :.5 4]
— e .4 ab e n["'r'?gl T / Ay
T e 8
TR =
- Ik
=
é hm
- A
@ AT Y} ! | | %,
o - - I ;
Y ~ Bai
4 L Y
Yo e
; 0
[} A
e Q ks

REL
R
(Z\}\@l@
D\

NG
/]:H,I\“\ﬂ“‘\

\
N
i

f

!

[}

TR

GENERAL INFORMATION from the basement. Its principal advantages are

in flexibility of shape and design to conform to

This shelter will provide protection against the the house design and in the use of materials that

offects of radioactive fallout. It can also protect tie in with the new construction of a house. Be-

from limited blast overpressures. The shelter is cause of the headroom and interior-space the shel-
located belowground outside a house but is reached tercan beused for other purposes.
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TECHNICAL SUMMARY

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

Availability and Cost of Materials.—Structural
clay masonry units, brick, and structural tile are
available in concrete-block plants and lumber-
yards. Cost of the materials and equipment for
the basic shelter 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
minute. The air is exhausted through a separate
ventpipe.

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

Structural Life Expectancy.—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 be supervised by .

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

e — o ———

BILL OF MATERIALS

Ttem Quantity
Roof:
8 x 12" x 12"’ structural clay tile ASTM-C57—grade 72 pieces.
FTIL
Steel reinforcing, No. 6 deformed bars 7/6’’ length, 10 pieces. .

ASTM-A-15—Straight.

—

Steel reinforcing, No. 7 deformed bars 10’ length, 10 pieces.
bent up and hooked ASTM-A-15.
Conerete, minimum 3,000 pounds per square inch______ 1.5 cubic yards.
Walls:
Brick, standard size (224" x 4"/ x 8’") ASTM-C62— 3,800 pieces.
grade SW.
Anchors (14" x1’" x4'') steel._________________.___ 4.
Mortar (1-14-334 cement-lime-sand) .- _______ 65 cubic feet. |
Floor:
Tile (4" x 12" x 12’') structural clay ASTM-C57— 96 pieces. '
grade FTT.
Concrete, minimum 3,000 pounds per square inch______ 0.7 cubic yard.
Footings:
Concrete, minimum 3,000 pounds per square inch_______ 1.0 cubic yard.
Steel reinforcing, No. 4 reinforcing bars ASTM-A15__ 68 linear feet.
Miscellaneous:
Parge 1-14-3384 mortar ASTM-C270—Type M........ 8 cubic feet.
Asphalt o e 5 gallons.
| Blower (at least 20-cubic-feet-per-minute rating) - 1.
Mounting bracket, blower — ——— -- L

Intake and exhaust ventpipe, 3’/ steel (sufficient for 16 linear feet.
both intake and vent pipes).

Fittings: |
Ells 3" steel .o~ -2 b
Tees 8" steel L 1.

Ventpipe cap 1.

Flyscreen 7/ x 7*” (for vent and intake pipes)_________ 2.
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