Survival Shelters Construction Manual

This document needs to be put into some perspective.

| downloaded this back in 2007 or so. (I made this guesstimate based on the last modified date on the file.) |
tried then (as | keep records of all the searches | do for reference, plus | like originals and always try to find them), as |
have tried now (2013) to find the author and or publisher to see if this is copyrighted (and to get a hard
copy). No luck either time.

When | went to upload this to my web site, it was just over the allotted 10 MB limit for free web
hosting. So, | used a utility to break this down into a Word document that would allow me to divide it
into segments for upload. When | did that, each page came out as an image, which tells me it was
low-tech scanned in the past. Not only that there appears to be some pages missing too (undoubtedly
the page with author and publishing information).

Judging by the drawings and few references, | believe the original book was probably done some

time in the 1970’s, with the ‘forward’ added some time in the late 1990’s to early 2000’s. (It talks about
terrorism on American soil which can be either the 1993 bombing of the World Trade Center or the 9/11/2001 ‘airplane
bombs’.)

Now a fallout shelter may not seem like a necessity today (although | personally would disagree with that),
however these shelters can also be used as severe weather safe rooms/storm shelter or shelters to
protect you from ‘marauding hordes’ and the like.

If shelters are your interest right now this document along with any of the older US Civil Defense

Civilian Bomb Shelter documents and any new DHS/FEMA storm shelter and safe room documents.
(Just remember that the last time | checked the wind experts at Texas A & M School of Engineering, the government
recommendations for severe wind doors was still lacking in strength and would not withstand a direct assault from a 2x4
debris hit, typical of an EF3-4 tornado.)

No matter what, this is a good reference and well worth printing to hard copy.

“Today is the Tomorrow that yow worried about Yesterday”

TNT
A 50 something, no longer so urban or in NM, homesteading Prepper

| share Preparedness, Homesteading, Self-reliance knowledge & doc's @ http://FormerlyNMUrbanHomesteader.weebly.com
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CONSTRUCTION of SURVIVAL SHELTERS

II's not just crazy talk anymore, Anarchism 1s here! The insane foreign policies of this government have brought
terronsis to Amernica with their bombs! The Los Angeles nots were only a small sample of what is o come if tlhe comfons
we now enjoy are removed. Your only choice must be to plan ahead for the inevitable. You will see 11 different, totally
complete plans, matenal lists, and instructions ranging from easy to construct basement blast shelters, to totally
comfortable underground shelters that look like pleasant patios or gardens. MA&M engineering has finally released it's
trouble free survival shelter plans that you can be comfortable living in and comfortable looking at from the outside.
Absolutely essential survival preparation for pre New World Order society (mass confiscations of property and
freedoms) and in the aftermath, the reestablishment of Socialist Governmental Control. Think for a moment, your guns,
food, precious metals, and medicine are planted in burial lubes in the ground and that's great for the short term but
wouldn' it be better to construct a secret shelter where your lifesaving supplies will be safe for you 10 inspect, repair, and
replace whenever YOU want lo.
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The purpose of this construction manual is fold in it's scope

I To provide you with professionally designed survival shelters that can be built under "normal”® pretenses so
as to amuse as fitle concern of your local zoning board, state building administration, federal agencies o
numerous to list in this small manual, and all your neighbors.

It siands to reason that if you file papers with the zoning board that you are about 1o build a "blast sheiter”,
you would first; Be the talk of your town, second You would draw & crowd of on lookers who want to see first
hand how you are building a underground “blast shelter”. Third: The govemnment at all levels will record and
probably monitor your activities for the rest of your life! and fourlh: In the unlikely event that what the doom
sayers are telling us is true, that we are about o expenence a world wide shit storm of anarchy, your building
records ame public documenis  If anyone knows you built a nuclear blast shelter, Ihen in times of need they
will come in mass to you in your shelter and after their failed attempts 1o persuade you 1o feed and house them
thev would surely become resentiul of your "GREED and SELFISHNESS™ with "THEIR" food and medicine,
simply put, you have grven your friendly neighbors a target, and they will eventually breach whatever security
measures you may have devisedto get at your food, medicine and weapons.

Having served my community on the town Zoning board | can give just 2 few suggestions that would arouse
litile or no suspiclon 1o the submission of your plans and filing your applications to build your new underground
“peal filter rocm® or a state of the art ervironmental safe "septic system” or the most environmentaly safe
“heating cil storage tank™ available, (but we know your building you're survval shelter). If you live in a nural
setting like | do, hire distanl outside contraciors lo perform the work as quickly and quietly as possible, pay
cash with no name or receipt necassary, and tell no one.

@. The second reason is simple 7O ALLOW OUR CONSTITUTION TO SURVIVE
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TUNNELS

Tunneds are not frequently integraled imo a survival shelter due to the time, effort, and cost invoived.
However they can mean your success against offensive actions on your shelter or at least your successful
escape. Soil composition, water table, terrain, and cost will control your decisions to build a escape tunnel or
tunnel netvork, but you really should consider one escape route as a back up in the event of detection.
Specifications for tunne! depth of 30 feet are given in military M manuais along with 3 recommended 3 1,2
feet width and a heignt of 5 ta 6 1/2 feet are recommended for tunnels not using timbers or support. We simply
don't need a tunnel that is thirty feet below the surface it s far to costly and diggings would progress at best
rates using unlimited manpower 25 feet a day (Test conducted by the U.S. Army).

There are always under road way culvert drain pipes to consider for cheap easy tunnels, | would recommend
the Comugated PVC plastic culvert drain pipe. this indestructible tubing comes in sizes ranging from 4 inches
inside diameter to 4 feet inside diameter. This tubing is flexible so you can twist and bend it 50 a8 not to have a
straight tunnel and can be installed in a ditch dug away from your shelter and coverad aver. They come in 20
foot sections with joinis of all kind to connect and bend, this plastic tubing is totally watarpracf, 2asy 1o keep
clean and easy o cut. Your tunnel doesn't have to be super long, but it is important you plan ahead to place
shrubs or buildings between your survival shelter and your exit hatch to allow a clean escape without being
seen. Try to slant your tubing so drainage will move away from your shelter incase water becomeas a problem
or in the uniikely event your tunnel halch is discovered and explosive charges like hand grenades or paison
gases are used against you & | will give one last important suggestion, install a air tight hatch on your tunnel
at the shelter side entrance. H your enemy drops a chemical grenade (very commenly used) inle your tunne
and you can'l stop the gas from entering your main shelter you will dig within secands of your first breath. On
the other hand if your secunty alarm goes off telling you someone has opened the secret cuiside hatch, you
could pop a rodent controd smoke grenade (available at most any farm supply and feed store) inte your tunnel
and close your air tight natch guarantesing ne one will enter your tunnel for at least a couple of days. In fact
they will probably have to leave the immediate area, | guarantee this stutf is bad and shouldn't be toyed with!!
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CHAPTER 1

ABOVE GROUND
HOME FALLOUT SHELTER




POSSIBLE VARIATIONS

FIRST ALTERNATE

Indicates windows in the "“workshop" area. Solid
blocks, equal to a thickness of 12 inches, should be
available to fill these openings to provide adequate
fallout protection. Windows sizes should be kept
small. When using the sheiter for protection against
high winds, do not place the concrete blocks in the
door way ¢r windows.

SECOND ALTERNATE

Shaws the concrete block faced with brick, Use on
thickness of 4-inch brick and two thickness of 8<inch
concrete block to obtain the required weight per unit
area. A perfect “residential equipment storage” build-

ing.

THIRD ALTERNATE

Is to attach the “tool shed or workshop™ to the
house, with a covered area betweean. In this case, the
facing materials should match the house for total
concealment.

FOLURTH ALTERNATE

Could be to install built up roofing, asphalt, tar or
other wearing surface on top of the concrete deck.
This allows a beautiful and useful upper deck for
"parties and family gatherings”.




GENERAL INFORMATION

Thus family shelter is intended for persons who prefer an above ground shelter or for some reason such as a
high water table, cannot have a below ground shelter In general, a below ground sheller is superior and more
economical than an abowve ground shelter.

The shelter is designed o have a proteciion factor of at least 40, a level of protechon established by the
Federal Emergency Management Agency for publc fallout sheliers, [t also provides significant protecton from
the effects of hurmcanes, lormadoes, and earthquakes, and has sufficient space to shelter six adults.

The shelter can be buill of two rows of concrete blocks, ong 127 and one 8% filled with sand or growt, ar of
poured reinforced concrete. Windows have been omitted; therefore, electnic lights are recommendaed for day to
day use.

The details and construction methods are considered typical, |f materials cither than shown are delegaled, for
example, concrete block faced with bnck - care should be taken to provide at least the same weight of
materials pre square fooi;, 185 b, per sq. fi. in the 4 walls and 100 |b. per 5q. f. in the roof. The wood frame
roof over the reinforced concrete ceiling probably would be blown off by extremely high winds such as caused
by a blast wave tomado. However, the wood frame roof is intended primarily for appearancze and conceament,
the concrete ceiling provides the protection. When using the shelter for proteclion against high winds DO NOT
place the concrate blocks in the doonvay or windows.

This structure has been designed for areas where frost does not penetrate the ground more than 20 inches. If
20 inches is not sufficient depth for footing, one or two additional courses of concrete blocks may be used to
lower the footings. Average soil bearing pressure is 1,500 Ib. pre 5q. ft. Mosi soils can be sssvmed fo support this
pressure without spocial tosting or Invastigation.

The baffle wall outside the entrance to the shelter 15 extended out 74" to allcw storage of lawn equipment
such as wheel barmows and lawn mowers. |f additional space is desired. extend this dimension,

Before starting to build the shelter, make certain that the plan conforms to the local building code. Obtain a
building permit if required. If the shelter is to be built by a contractor, engage a reliable firm that offers
protection from any liability or other claims ansing from its construction,
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GUIDE TO CONTRACTORS AND SPECIFICATIONS

i is generaily advisableto have a written contract with your contractor as well as specifications to supplement
ihe drawing. A widely used and convent contract form for construction of this size is AlA Document A107,
“Abbraviated Form of Agreement Between Owner and Contracior for Construction Project of Limited scope
where the Basis of Payment ia a Stipulated Sum,” which is available from the Amencan Institute of Architects,
1735 New York Ave., NW., Washington, D.C. 200086, it would be impractical to write a specification 1o 2uit
every local condition; hawever, the following summary of generally accapied construction matenals and
practices is a usaful guide for tha “Do It Yourselfer*.

CONCRETE
For detaile of concrete construction, follow "Building Code Requirements for Reinforced Concrete

(4Cl-318-82)." This publication can be cbtained from the American Concrete Institute, Box 18150, Recford
Station, Detroit, Michigan 48219.

CAMPPROOFING

Dampproofing the bottom slab is necessary to make the room more comfortable in most areas. Any
contracior will be accustomed to compacting gravel and applying a polyathylene vapor bamier course. In areas
that regulady axperience high humidity, the cutside walls of the block or concrate should be treated with a

colorfess type of protectve coating material which is readily available at building supply stores. In araas of very
low humidity, dampproofing might be omitted.

VENTILATION

Ventilation is obtained by natural convection. Air will enter the doorway and be exhausted through the holes at
the cailing. If a roof axhaust ventilation system is desired, it can be procured from commercial Sources.

OPTIONS

®To accommodate additional persons, increase the shelter length 2°-8" for each two shelter spaces. DO NOT
increase the B-0" wadth.

@Lighting and recaptacies may be installed with elecinic service obtained from a separate residence circuit. A
branch circuit braaker should be instailed inside the shelter.

A%

Energy distribuiion of tectical nuclasr waapons
Aesidusl sHactn
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LIST OF MATERIALS

Floor 2.3 cu, yds.
Ceiling 3.4 cu. yds.
Footings #3 deformed bars 198 lin. ft

STEEL REINFORCEING

silings #3 deformed bars 257 lin. L.
Wails #4 deformed bars for hurricane, tormado or earthquake resistance 300 lin. ft.
Tie Wire 100 lin. T,

MASONRY

ollow standard weight conarete blocks 800
12" x B" x 16" Hollow standard weight concrete blocks 430
8" X 8" X 16" Solid concreta blocks E6
Sand to fill block cores 12 1/2 yards

nd 1 1/2 yards

Portland cement B bags
Lime 2 bags
"x 4" B0" Reofra 32
1" x 6" Ridge 26 lin.ft.
2" x 4" 12'0" Ceiling Joists 5 pcs.
4" x 6" x 8'-0" Beam 1 pos.
2" X 4" Bearing Plate 36 lin.ft.
40" X 8 - 0" X 38" Plyscord Sheathing 13 sheets
40" X 8 -0" X 38" Plyshield Soffit & Ceiling 6 sheets
1" X 4" X g 48 lin. ft
™ XE" X34 B4 lin. ft.
3i4-14 24 lin. fr
ZF-8" X6 -5"X 138" Solid Care Wood Door 1

2'-8" X 6 -6" X 51/2" Wood Jam 1



LIST OF MATERIALS "MISCELLANEOUS"

154 Roofing felt 4 1/2 squares
210# Asphalt shingles 4 1/2 squares
1/2" dia. X 8" Anchor bolts 12

1/2" dia. X 14" Anchor bolts 2

Copper Screen 20 sq. fr.

6" X 6" - #10 X #10 Wire mesh 200 sq,. ft.
Polyethylena vapor barrier (4 mils.) 200 5q. it
Gravel fill 2 12 yds.

4" Hinges W/screws 3

Lock sat 1

16d Common nails 25 |bs.

8d Common.nails 20 |bs.

Bd Common nails 10 Ibs.

Bd Casing nails 5 lbs.
Exterior paint, primer 5 gallons.
Exterior paint, 2 coats & gallons.
Interior paint, primer 4 gallons,
Interior paint, 2 coats 5 gailons
NOTE:

Provided horizomal joint reinforcement for 1' - 18" walls in every third course and metal cross tiesat 2° - 0" o.c.
in every allemate course,

f concrete is used in place of block, the walls of the shelter shall be 1" - 3" thick with #4 bars at 14" 0 ¢. each
way, each side,

The dimension from finished grade to bottom of footings is dependent upon the depth of frost and varies with
geographiclocation. Consult with your local building coce.

In areas subject to humicanes, tomadoes, or earthquakes, walls shall be reinforced with #4 bars at 16" o.c.
vertically. Place bars in block cells and then fill with grout Lap bars between wall and footing dowels, and
between wall and roof slab as illustrated

The wood frame roof ever the reinforced concrete ceiling probably would be blown oft by extremely high
winds such as caused by a blast wave or tornado. However, this roof is pnmanly intended for appearance and
concealment; the concrete calling provides ample prolechion

STRUCTURAL DESIGN DATA;

Steel = Grade 40

Concrete = 2 500 psi

Soil (minimum) = 1,500 pounds square foot



CHAPTER 2

MILITARY SHELTERS
ABOVE AND BELOW GROUND
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CONCRETE ARCH SHELTER

We could not possibly cover survival shelters properly without taking advantage of our military (particulary
the U.S5. ARMY's) expertise. Here are two shelters that can be readily assembled with relatively low cost and
supply a strong shelter in the shortest possible construction time. The first can be constructed on sight utilizing
readily available materials. Advantages of this material and design choice rest in it's ability to be expanded
without reengineering, simply add or subtract comugated arch slice length or tube diameter to vary sheller
capacity. With a little imagination you could reengineer the door and venting 1o allow underground bunal with air
intakes and exhaust, water and sewer, enlrance and escape tunnel, etc. Although this units metallic materal
produces high electronic signature {(more on detecton later} its strong, fast, low cost construction and most
important, it's ability to be constructed off sight and trucked 1o the prepared area to be assembled i a very
short tme with limited man power,

tAbove ground, uncovered and exposed. Llevel sight and apply
watar Darmer.

@Bury it in a mound at surface level as seen in example, placement
near 3 steep hillside so as o blend inta hillside terrain or near supply
of sail, water barmier to ba used below and above shaller.

DDisguise it under ground level with a landscape of poison vy and
sharp thom bushes o discourage human discovery (more later).
Complete bunal of shelter under &i least 4 ft. of sol, not more than 8
Max, Water bamier to be used below and above,

ERECTING PROCEDURES
1. PREPARE SIGHT

2. Place waterproofing membrane on graund below shelter, polyethylene construction plastic 3 mils. or thicker
or high grace of tar paper 158 or heavier

3. Place arch section, can be assembled off sight and placed or on sight constructed.

4. Place rear end wall and brace temporarily, or (place tube upright and fill with concrete until a thickness of 8"
recommended for burial)

5. Place and lemporary brace front end wall,
&, Connect, tighten, & tie cables from end wall o end wall to secure, seal air gaps using silicon sealer or foam.

7. Place and connect entrance way specific fo your choice of sight placemeant, Recommended air, water,
communications, electrical, entrance hatch, etc., be placed in the "front” wall, Cast proper twbing and
connections direclly into concrate wall.

8. Place walerproofing membrane over sheller and entrance way, tar and seal all cutside connections,
including fubing bolts and overap areas.

g. Back fill shalter as required to your specific desired landscape design, if burred on surface or submerge into
sgil, waterproofing and siandard construction procedures for vour specific geographical area should be used.
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GENERAL SPECIFICATIONS

1. Concrete; Portlend cement, sand & course aggregate 3/4"Max, mixed to
proportions for 3000 PS| compressive strength in 28 days.

Concrata rainforcing steel; intermediate grade 40,000 PSI tensile strength.

Mult-plate pipe arch; 8 - gage cormugated steel, 6" X 2" corugations,
Galvanized.

Miscellaneous fasteners; grade as available.
2. Design loading; 8' earth cover at crown.

3. Ground water seepage; all extenor surfaces of shelter & entrance way must be
covered with waterproofingmembrane to prevent ground water seepage.

4. Flgor, comugated - steel floor provided, optional covering is recommendead,
{concrete, wood, foam insulation, etc. ).

5. Occupancy, 12" X 12Z' basic shelter designed for 10 persons allowing cne
sleaping bunk for each parson.

6. Transportability; arch section tatal weight 4300 Ib., end wall 7300 b

NOTE:

Rebars marked W1 - W20 can be replaced Web - 8 - 10" straight rebar & Rebars
marked W23 - W28 can be replaced W5 - 19' - 10" straight rebar. After assambiy
top & bottcm rebar mats cut rebar to fit arch curve & door opening, air tubes,
electrical, commurication, etc. openings.

BILL OF MATERIALS

12' X 12' SHELTER {(GROUND POURED "EXFELIENT" CONCRETE "NO
FORMS")

Multi - plate pipe arch section-Commercially available or at scrap yards
Concrete—-4 yards

Concrate reinforcing steal—75 - Z0¥ bars

Cable assembly (see cable detail)----5 ea. "
Reinforced steel tie wire——roll

Waterproof membrane—-size as neaded ﬁ—:— {T.H
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A concrete arch shelter is construgted utilizing
pre-fab maolds and srected on sight, ar a concrete
pad is poured, an earth mound is shaped on top of
pad to desired dimensions and concrete is sprayed
anto the upper earih portion. Later the earth iz
removed and placed on top of your survival shetter.
Sufficient steel reinforcement is used as reinforce-
ment to your concrele te increase shelter strength
fnght) By using @ steel culvert iube with ends of
poured concrete a great deal of ime and work can
be zpared. (below) A common military "KIT" for
Muclear - chemical - mological shelter ublizing stee
or aluminum 1ubing and a fabnc covering, then the
entire urit is sand bagged and carefully buned. This
design is in fact superior to heavy cament structures
in that the fabrc and tubing will “flex" under
atmosphenc over and under pressure, | up ta 30 psi)
constant with heavy shelliing, flammable |iguid atme-
aspherc detonations and Muclear explosions. YWith
ittle advance warning this type of shelter can  be
quickly assembled by 3 persans and occupied in as
ittt as 24 heurs. On the other hand your local scrap
yard will sell tubing for pennies on the peund, Carpet
inslaflers will deliver o you the old used campets for
nothing {they have to pay to dump i), inslead of
expensive iubing brackels, clamps, and joints efc.,
wire, very tighthy tied might suffice or a small welder
would prowide exceptional resuits. A couple of sheeals
of plywood would do ricely as a flocr for long term
use and you should put down your best piece of
carpating Aght? Wall to wall survival shefter carpet-
ing' We sure krow haw to live the easy life at MM
ENGINEERING,
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CHAPTER 3

BELOW GROUND
HOME FALLOUT SHLETER
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Shelters for homes without basements can be built in the yard when suitably pretected |ccations within the
home are not available. The shelter can have an everyday use while providing pretected space from tomadoes
or from nuclesr fallout radiation. [t can even be an attractive addition to the yard's landscaping.

The basic home sheiter is relatively simple to build for a profassional contractor. Construction also is possible
by a "Do-t-Yourselfer" homeowner who feels equal to the challenge and has the time, but il requires hard work
and several types of skills. There are a few phases, like rough carpentry and laying block and bnck, that are
possible for the "Do-lt-Yourselfer" homeowner who proceeds with due care. Much of the work can be done
without costly tocls that most homeowners do not have, but contractors having specialty tools usually can do
the work mone guickly amd more efficiently.

In this section, step-by-step procedures are given for constructing a below ground home shelter in the yard.
Explanatory written instructions are supplemenled with illustrative drawings. The procedures described are
based upon the work being done by the homeowner rather than by a professional builder, and simple
techniques are suggested thal are intended to make the task as easy as possible and within the skill levels and
reasources of the nonprefessional builder. Other aids are provided in the form of list of tools and matenals
needed to complete the work illustrated. Professional builders likely already know the basics thal are
presentad hera plus much much mare, and so will cbtain mast useful information from the plans and cetails.

The home shalter lllustrated in this manual is but one of several possible types and sizes of shelters. Since
not all possibilites can be illustrated in a single example, a word of caution is in order for those who might seek
to modify the plans of the shelter that is Hllustrated. A special concem is that the plan dimensions of the shelter
may be enlarged by the home cwner who wants more space, thereby increasing the span of the averhead
concrete slab. The overhead slab of the illustrated shelter is designed for the specific span shown in the sharter
direction. If any greater span is used, the builder is advised to seek assistarce from a qualified architect or
engineer Lo insure that the meodified structure is strong encugh to cary the load. Note that the sheler size may

be incressed in the long dimension withoul adverse effect upon the structural performance of the ovehead
slab.

Caution also must be exercised 7 the depth of the shelter balow the ground is increased. Addional soil
pressure on the walls and roof slab may result from the greater depth. This might require that the reinfarcement
steed in the walls, and possibly in the roof slab, be increased.

Cther features of the illustrated sheiter are less sensitive to changes at least from a life safety paint of view,
The lccation of the entry hatchway may be changed to meel olher needs, for example. However, in doing so,
care must be taken so that the radiation shielding function of the hatchway is not compromised, Other features
may be added to those shown for the illusirated shelter, such as electrically powered ventilation, drinking water
and piping, toilet and waste lines, and specialty equipment, which need not create structural safety risks for
users of the facility.

The particular type of shelter selected for illustration is a ulilitanan structure that doubles as a space for pump
and filtration equipment needed for a residential swimming pool, but there are many other possible uses for
such a facility. In a active tornade region of the nation, a protective shelter alone may be desired.

The illustrated facility is modeled afler a shelter constructed in the Southeastern Unied States where
btasements are not commenly found. |ts below ground location near the swimming pool offers a way to protact
the pool equipment out of sight and out of the way. i also provides a permanent toernade and fallout shelter.
The shelter illustrated can house six adults,



THE SHELTER PLAN

The first step in building a home shelter involves deosions about what is to be buill. Plans for the shelter
must be prepared, The amount of needed space must be decided; amangements of fumiture Seats, bunks, and
other important large items and special equipment must be considered; yard location and everyday utility, if any
must be decided; and dimensions of the sheiter must be established. Normally, such information is included in
construction plans that are prepared before any digging begns.

The decisions called for in the paragraph above have been made for the home shelter illustrated in this
manual Users of the manual may wish to medify some portions of the plans to suit their own particular needs.

The facility illustrated has dual use 25 a space for pumps and fitration equipment that serve a residential
swimming pool and as & shelter. The shealter is sized ‘o accommodate six adults, based upon s net area
dllowance of at least 10 sq.ft. per person, as recommend by FEMA, The facility is below ground, with the roof
siab at the level of the surrounding ground surface, and with & soil cover of approximately two feet. The soil
cover is retained by low garden walls or brick and block masonry. The appearance of the shelter is an elevated
brick planting area which is intended as a landscape element of the yard.

In keeping with its use and purpose, the facility is not an siaborate addition to the residences. It's use as an
egquipment building and as an emergency shelter do not require finish quality for the inside space. To keep the
cost of the facility as low as possible, only those alements assantial to its functions are included namely, space
for pool filter eguipment, a structure strong encugh to provide protection from tomado winds, shieldng to
provide protection from nuclear fallout radiation, and ventilation for occupants of the shelter. Other common
building elements, such as heating, culinary water, and toilet, are not essential 1o the facility's functions as
described above and 50 are not included. However, these and other elements can be added in most situations
to meet particular desires of a family. Lighting is provided in the illustrated facility, only because electric power
is neaded anmyway 10 operate the fillration equipment pump.

A plan ot the facility, with cne possible arrangement of shelter fumishungs, is shown in figure 1. Figure 2 is a
plan at the ground levet and shows the planter walls and entry halchway to the shelter, Landscape planting and
paving, f any, can be decided by each owner/builder. Figure 3. shows a cross section through the facility
Oimensicned plans and details of censtructicn are shown on pages 6 thru 3. Construction procedures and
further details are described in the remainder of my manual, As will become apparent when construction is
underway, the dimensions of the facility - in both plans and elevation have been selected 1o comespond with
sizes of building materials. By doing so, material waste is avoided (a cost consideration), and construction is
infinilely easier if materials do not need to ba cut. Of course, cutting of soma materials, such as woed and steel
reinforcing ars, is unavoidable, but culting of block and brick can be avoided or kept to a minimum by
cocrdinating the building dimensicns in the plan and elevationwith moduler sizes of the masonry units,

AT rTrT T T T AR T T T V11

srmrmEEm 4 R AR T % e —— G G4

R

ITTTT

LT TR

Sl LITR

1l L
i
t
|
Lrrmrrrrbn
;
E
B
ek R s

o

O L

)

o W T S
¥ ﬁ.;.."i'—\...' tnﬂﬁ;llivlr:%r'?“_,h“rﬁl{ . H'jﬂ-_# .&.'-"f

I:J_|_|¥1[f‘[_l_l.[._[¥[Fr

-FUHEPHHHMMEH:! ywl:l-hﬂ.ll

LERETTIETELL

.1_'L.LI[1I||'l|r"I1]|r'.|_l_l_lll'l':




SIGHT PLANNING

Sight planming refers to the location of a facibity on the property. A site plan showing the relationship of the
proposed sheller to existing buildings on the property and to property boundaries will ikely be required by the
local building department before a building permit will be issued.

Key elements of a site plan include a scale drawing showing new (proposed) and existing buildings,
dimensions from property lines or from existing buildings to the new construction, and locations of utility lines
(electrical power, waler piping, etc.) which may be connected to the new facility. The purpose of a site plan,
then, is 10 provide for the builder that information necessary 50 that the new facility, when Built, will be located
where the owner intends it 1o be and to assure that the new facility complies with applicable local planning and
zoning requirements. The site plan also helps to assure that all utiities can be connected to the facility as
intended, and that the new facility will fit with cther elemeants and landscapingin the yard.

For the shelter ilustrated in this manual, a hypothetical site has been selected for an existing home with a
swimming pool. This hypothetical site allows the discussion on construction procedures 1o be more specific but
has no other significance to the purposes of this manual. Each home owner will need to prepare his own site
plan to fit his particular circumstances. The site plan shown in Figure 4 provides a guide thal may ad the home
Owner in preparnng his own.

BUILDING PERMIT

Cne last suggestion in getting ready o build; Don't forget to obtain a bullding permil if one 15 regquired. Most
communities require that a permit be cbtained for any type of new construction. Normally, this entails filling an
application form plus several sets of plans with the local building department. Payment of a fee also is normally
required for the permit. If the plans meat the requirements of the local government agency, then a bulding
permit will be issuad.

Mest building depariments require that the permit be posted prominently somewhere at the building site and
be accessible to inspectors who may on occasion visit the site to venfy that the work conforms to the plans
approved by the building department.

-

Fupre 3. Cross anction through ths struchurs Figure 4. Location to sasting resaennons
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|ShH| Saw hand hedd powar saw) R Just a few steps remain in the planning phase before the
- abie: Saw % constuction work can bagin namely, to abiain the neaded tools or o

know where they can be oblained as needed, 1o purchase the needed
Famime (16 62 3 materals or verify that they are available for wihen they are needed as
the construction progresses, and to obtain a building permit if needed.

Carperter's el LN
Table 1. provides a list of tocls likely o be needed for e
Tranei Level and Rod LS construction work aheac. Because each builder is apt to work some
Tape Massus (257 prederad) LS whiat differently than the next, a complete tool list sutable for everyone
would be difficult to prepare. Table 1. therefors s not necessarnly
Carperin’y Sq.am ® complete, but it does include those tools deemed mest important for
(quare Feee) L oing the 'work
Cutier or Heskaaw % Many phases of construction work are made easier by using tools
ot " zpecially designed for the paricular purpose. The tocl list given in
Choppe Table 1. doas not include specialty toals, but if the builder has them, or
#irs Nippars and Plies L) can borrow or rent them, then some portions of the work will progress
much more quickly and smoothly.
Siring - Cnea such speciaity tool is the transit level which is used to establish

elevations and for checking accuracy of the work as it proceeds. A
Saw 3 concrete mixer ai2o0 is randy for preparing the mertar mix. With the
mixer it i5 even possible 1o mix and pour the concrete for a building

ek Cilsal v the size of the illustrated shelter There are many other types of
{mining] 13 specialty tools, pipe threaders, chop saws for cutting steel reinforce-
i Bt cx Homa " ment bars, and power saws of vanous sorts, Regretfully, most of these
o apecialty toals are expensive to purchase, and the fime of use for

wal Matal 5rip= L construction of the home sheltler probably does not justify acquiring

them. Cur advice: Lise the specisly tocls if you have them, or rent
ther if availabla, but ong can get tha jab done in other ways.

ESTIMATING THE MATERIALS REQUIRED

An important consideration in the planning phase /s, How much will the faclity cost? For the
"Do-lt-Yourselfer', this cost could e only the cost of the constuction materials. However, it is likely that the
real cost will include some contracior charges - such as for ecccavation work, hauling of excess soil, and
possioly pouring and finishing of concrete.

Preparation of a cost estimate for materials is relatively easy. One has anly to determine ihe type and guantity
of matenals ard then cbtain the cost for 2ach item frem a local lumber yard. Naturally, a more complete list of
matenals will produce a more accurate cost astimate.

Table 2. provides a relalively complete list of maternals that will ke needed to construct the home shelter
illustrated in Figures 1., 2. 3., The Bst includes those materials that will remain permanently in place as well as
materials required for [ayout and forming. Re-use of some lumber needed for layout work and forming may be
possible, but this has not been taken inte accountin the materiais list

The materials list is incomplete in one regard. it does net include the numerous small tems - nails, cond,
wiring stekes ato tha! will be needed, rather than trying to list all of these type of emall items, it oflen is easier
simply 1o provide an allowance for them in the estimate (see table 2.)

Wote that {able 2. provides mora than just an identification of tha types of neeced materials. The guantity and
type (or quality) of materials also are indicated, Cluality of the material Is impartant not only because the cost
may ba sfected bui also because certain charactenstics may be required of the material so that it will preform
as expected For example, conzrete of the correct strength must be ordered {or mixeg}, wood of proper grade
{strength) is needad, reinforcement sterl is graded by strength of the steel and by the bar size, and masenry
block units of correct size, density, and call configuration will be needad. Table 2. indicaied such specifications
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The area to be excavated marked at the ground surface, therefore is larger than the area at the base of the
hale by a dimension in aach dirsction equal fo the slab dimension plus an allewance for working space plus
an allowance for the slope of two times the horizontal component of the slope (see figure 19) Comer stakes
should be sel at the ground surface to fit these dimensions.

The area for excavation, as defined by siring strelched between stakes, should be marked in a more
permanent way before the excavationwork begins so that the lines are not lost when heavy machinery disturbs
the site. An aasy way to do this is with a spray paint on the grass or ground along the string lines.

CHECKING THE ACCURACY OF THE WORK

Accuracy ol the layoul should be checked at this poink Precision is nct essential at this time, because comer
stakes for the sheler siab still must be set afler the excavation pit is dug. Nonetheless, it is a good idea fo
check accuracy of the work to insure that the hole will be excavated where it is inlended to be located. Also, a
check on accuracy at this time will provide axpenence for the mora pracise checking that should be done later.

Two aspects of the work can be checked for accuracy at this ime: 1. measurements from the point of
reference, and 2. sguaraness of the area to be axcavated.

A commaon problem in all construction work is creating right-angle (square) comers, Verhication of the
squareness of the nitial layout can be made readily using certain geometnc characteristics of a rectangle. If the
diagonals of the rectangle are egual, then the sides of the reclangle necassarily intersect al right angles. If the
diagonals are not equal, then the comer stakes should be adjusted slightly until the diagonals are equal.

STER® BY & STEPS Fm:lr.:Euum SR T
memml.m mnllln

2, and wiiven held taut should just bouch mmrcmmumnmn B then will ba parpandicular o ridarncs
1 and siso will be & projectionod reference wall 2, Bel temporarystake B snd drme & nall Into is top Dhecdtely in Bne with the siring e

pI Selwct 2 point E slong reference wall 1, M--ﬂmmhhﬂdhiﬂn Extwiad sncthes string fne
point E parpandiculario refsrence wail 1 ﬂﬂlhhipﬂmﬂﬁ.ﬁrmhm bry sighting), Extend tha sSdng (o 1o poimt &
chls seberted af the saime distancs from rederence wall 1. as is B. The parpendicular can be checked Inltiatty by nm.s s s the distance
- ﬂhEHMHMhEFﬂhMMEHFHHWﬂ“mﬂE.I}Mim‘muwﬁhiF-d
s & nall ot the cormct meassured distances fo E b F sid B to F. Thal the Bne E F e truly perpendicudae b rebetevcs wall 1. can bl
kel by messuring the disgonsls C Famd € B. H thess m-ml.ﬂ-m!l_ﬂi{: B amnd E F.ﬁmndhlhfhﬂm
ol 1, H tha diagonale are not squal, adjust siakes B and of F aiightty untll the disgonals are made squal. . -

Gtep 3: Measure from reference comer G along siring Bna A B tha distancs from relerence wall T 1o the closer wall of the sbafiey (18 - 0
the mxarmphe). Push the string fine out of the wary and drive semporary stake 0. Relsass tha string iioe ot of the way and drive Reporary
take [ In lioe with e siring (lne and st the cormect distsncs from referencs wall 1. v

Al Lﬁ:-pnﬂ-n:luqluﬂI.I'll-EF.hmﬂﬂd‘]ﬂlml‘rmnh-liﬁH.H:ﬂ'l'i-ﬂdlﬂi-:-l-“ﬂh],ﬂphul
: muus.muu-mmmh-mmmsunhh-ﬁmhﬂ Anvottver siring lne strelched
sakes D ard G locates the shelter wall closast o the housa,

[Step G2 The comars of the m,puhh#lnlkm ln:ﬂlll wmmmmlm O G trom stake O o the cur oot distancs thet
indicated on the sile plan, Cormer staies § and 1 can bs driven and marked with nalls of the comect distance and bn lioe with string les 0

P 6! The CURErMOSLCoHTIENS Of the ahaiter, L and M, am oeated v firsl setting stakes J and K, messured the leagtn of D sheter walls
string Iinex C B and E F, espectivaly, from points D and G 1o points J and K. Set the ismporary stakes J and K, and stretch anothar
g Brve from J bo K Shelter cormers L and B Brem ane located slong siving line J K In e saime mane” a3 described n step 8.
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DECIDING HOW MUCH SOIL TO EXCAVATE

There are several good reasons for keepng the
size of the excavation for the sheller as small as
possible. First the excavated soil must be aither
stored at the site or hauled away. Second, excava-
tion work will scal the surmounding yard, which may
be a matter of concem to many homeownars
especially if the yard is landscaped. While these
problems cannot be eliminaled, they certainly can be
contralied by planning ahead of time how much soil
10 be axcavated,

The sheller design illustrated in this booklet has
considered the scope of the excavation work, and
the particular design solution neads to minimize the
amount of soll to be excavated and removed. The
depth of the excavation has been reduced by sefting
the roof slab, a technique which provides protection
equal 1o the protection of a below ground location,
The design reduces significantly the amount of soil to
be excavated as compared with the same amount
that would need to be excavatedif the structure were
fully buried below ground. Reductions in the amount
of soil to be removed occur both by reducing the
depth of the excavation and a5 a consequencea of the
reduced depth upon the slope of the side walls of the
axcavation (see the insert example on this page
which illustrates these reductions).

The shelier ilustrated here measures 9 - 4" X 12' -
0" in plan. A combined slab and footing is used, so
foolings do not extend beyond the walls of the
sheller, An additional 14" are provided on each side
of the slab for forming arnd working space. The
excavalion is to be 7" - 8" deep lo the botiom of the
floor slab (underside of the slab, not its 1op surface).
Faor the example shelter, soil conditions are assumead
that will permit sida wall slopas of approxamataly 1:2
ratio horizontal to wertical, The dimensions of the
excavation therefora are:

At the Bottiom - 11°- 8" X 14'- 4°
Al ground Level - 197 - 8% X 22°- 4°

— & om ]

Figure . Pian of area o be sasccavaled

MINIMIZING
EXCAVATED

To illustrate the importance of selecting the minimum
size hole for excavation, comparalive data is given fer
two similar shelters which use different techniques to
acheve the same amount of soil cover on the roof,
Example 1 is the shelter illustrated in this manual
Example 2 is a shalter of the same size which is buried
below ground with a soil cover of 2 feet (the same
amaount of s0il covers example 1 except that the roof
slab is Mush with the surrsunding yard for exampile 1).

Example 1

Excavationsize at the lop - 15" - 8" X 22'- 4"
Excavabon size at the bottom - 11" - 8 X 14' - 4"
Depth of the excavation 7 - 8°

Amount of soil to excavate 83 cubic yards

Amount of soil reused for back fill, roof, and planter -
59 cubic yards

Amount of soil to be hauled from site - 24 cubic yards
Weight of soil to be hauled - 32 tons

Exampie 2

Excavation size at thetop - 271°- 8" X 24"- 4°
Excavation size ai the boftom-11"-8 X 24'- 4"
Depth of the excavation- §' - 8°

Amount of soil to excavate - 118 cubic yards

Amount of soil reused for back fill and roof cover - B8
cubic yards

Amount of 2oil to be hauled from the site - 32 cubic
yards

Weightof soil to be hauled 43 - lons

Example 2 requires excavalion and hauling of an
additional 11 tons of soil above the soil 10 ba excavated
and hauled away from the site in example 1.

I—

THE AMOUNT OF SOIL TO BE
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Figure B. Crosa section of excawation ama
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if =0il conditions require that the slope of the axcavation side walls be greater, then the size of the excavation
at the top will increase accordingly. The consequencewill be that more soil must be excavated.

Excavationwork is most easily done by machine. Typically, & contractor having a Backhoe will be employad
to complete this task. The excavation waork for the example shelter can be completed in just a few hours by
machine, Altematively, the hole can ba dug by hand, using pick and shovel, but this would take many days of
hard work

The excavatonwork should be contrelled in two ways as it progresses, First, the excavation depth should be
monitord closely so that the comect final depth is achieved. Second, the excavated matenal should be placed
away from the work area where future construction will be done. Fulure construction work will progress maost
smacthly If the excavated materal is piled away from the side of the pi. The excess scil [determined in a
manner similar o that descriped on page 28) can ba hauled away immediataly if storage space is not available
or if undesirable yard damage is to be avaided.

Reugh excavation by back hoe er other power machine should be camied to within a few inches of the
required depth measured of the bottom cf the floor slab. It is important that over excavation does nat occur,
because deing so will disturd that soil upon which the floor slab is to bear and could result in cracking of the
slab in the future. Finish excavation work to the comect final depth should be by hand shevel The bottorn of the
excavation also will need to be leveled and the ioose soil removed. Excavation for tha thickened edges of the
zlah is discussed on page 31.
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ESTABLISHING AND MEASURING THE DEPTH OF THE EXCAVATION

The final depth of the excavation is measured 1o the battam of the floor slab (for the example shelter) or to
the boftom of drainage fill if such is required. Drainage fill is a bed of gravel, typically about 4% thick, commanly
placed under slabs bearing on soils of clay content that tend to impede the flow of water away from the
concrete. The gravel base keeps the water away from the slab, provided that scme provisions are made for
free drainage of waler out to the gravel base such as the means of drzin tile leading to an outer (or into a
larger) gravel filled basin. Each builder will need fo examine tha soil condifions of his site to determine whather
or not the drainage fill is nesded.

For the example shejter, the depth of the excavabion is established relative to the point of verical refererce
{see figure 20 and 21) based upon dimensions taken from the plans. The peint of vertical reference is 8" above
the surface cf the ground in the example facility, and the depth of the excavation below the paint of vertical
referenceis 8 - 4" (T - 8" plus 8").

Verical measurements can be made with a transit level as is cescribed in the insert on page 32. For the
buslcer whe does not have a transit level, a length of hose, a measuring tape, and a bucket of water can be
used with the same resulls. The water filled hose proecedure is described in the insert on this page.

SETTING CORNER STAKES IN THE EXCAVATION

The comer of the flocr slab within the excavated area are set in much the same way as was described
earlier. However, additional steps will be necessary in the task at hand, because the string lines across the
excavalion area in each direction where, afler they are comectly aligned, they can be tied temporariy to stakes
set at the surface level of the yard. At the points of intersection of the stnng lines (the comers of the slab),
suspend a plumb bob down ta the bottom of the axcavation and mark the points. The four comers of the slab
thereby can ba located at the bottormn of the excavation, and comer stakes can be driven, Nails should be
driven into these comer stakes at the precise location of the point of the plumb bob dropped from the
inersecting strings.

Strng lines connect the nails in these comer stakes will indicate the edges of the floor slab. Squareness of
the slab should be checked by measu-
rng across the diagonals, and comar

stakes should be adjusted slightly urtil
the diagonals are equai,

STEP @ BY @ STEP ® FROCEDURE |
ECKING DEPTH OF THE EXGAVATION WITH A WATER FILLEDHOBE

SIBp 1. WEN the aid of & heipes, drape a length of ordinary garden hose fram the
of veicH| reference o the axcavation pit. Hold the end of the hots sl the
reference point vertically upvard so H i3 precisety af the sans helght as e
podnt. ' :
Ei, In the sxcavation area, hold the other hoss =t the Approximats height of]
the wertical refwrance polnt and Al the hose with water from the and nesl 1o the

cal reference point. Fil the hose up to e jevel of the verticsl refersnce point,
oF lowering the end Into the axcavation pl untll the waler sl thal snd Is lvsl

Wit the: tep of tha hoss and and mesdy to spill cwer. The (evel of the waber o both|
s ol e Tecchd anbvwiys il T e ST

Sliep 1. i tha szcavating area, measure from the vwater lewsl ot the snd of the hose
dernm o the bothom surniacs of the axcavation. This measurement 18 the depth of the
teavaion. raiative 10 (e polit of verticsl referincs. Repsal this procedurs es the
! g work nears complafion so that over escavelion does nol occur.
SEEUTEMEMS &houbd Der tiken o seversl locsiions bn the pit 40 thel tw Sollom
rimcs s vl wiven thre sc s athon wor kb cosm plsbed.

Figure 22. Determining the depth using water hoas
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COMBINED FLOOR SLAB AND FOOTINGS

Farm work and placement of the concrete floor stak and footings are described in this section. Tha work
includes the fallowing task.

(MFlacerment of batter boards at comers, (batter boards are - ihf"r[*[,"r[p'
used to contrgl the elevabions of the surface of the siab and o e L | —a N
align edge forms for the concrete work.) =1 I i -’ =z

I

L Excavation of footing trenchas.
O Placemant of edge form boards of the slab.
3 Placement of steel reinforcementin the slab,

@ Locating and forming opening In the slab {8 sump for the
example sheitar)

I Fourng and finishing the concreta slab,

The shefer ilustrated in this manual uses a combined slab .
and footing sometimes called a tumed down slab in which the Figre 3. P lnyout for placing batter hoards
slab is thickened at the edges and thereby serves also as a footing.

The function of a footing is to distnbute the weight of 2 structure and any load it might cary onto the sail
This load for the example shelter consists of the weight cf the walls, roof slab. and soil placed atop the roof
Tumed down slabs wark well far small structures that do not camy heavy loacs and they simplfy construction
over the casa when separate wall foclings must be provided. Their disadvantage is that cracking of the foot
slab may occur if the load caryving capacity of the soil 5 less than the actual laad bearng upon the soil
Ordinarily, this problem can be handied by thickening the slab at its edges plus any cther locations where the
wall loads are transfemed to the soil and by adding exira reinforcing steel in the thickened portions.

The glevaticn of the floor slab {depth below ground) is established in conjugation with placement o the edge
forms. So that the edge forms for the slab can be placed and their height adjusted without warking an top of
the comer stakes (which could result in thedr being moved indiferantly), batter boards are placed at the comers
as shown in Figure 23, These bafter boards provide a3 way 10 set the elevabon of the top surface of the flogr
slab accurately and to align honzontally the edge from boards lor the slab so that essential layout
measurements are not disturbed in the process,

BATTER BOARDS

Batter boards are needed at each of the four comers of the shelter. Thase pamit side forms for the floor siab
tc be set at the comect height so that the slab, when poured, has a level to top surface They alse help to
insure that the squareness of the slab, which was established earfier, will be preserved when the comer stakes
are removed © permit installation of the adge form boards.

The batter boards are positioned a few inches outside the comers of the floor slab and consist of shert length
of lumber staked to the ground. String lines stretched taut across the batter boards along the four sides define
the siab adges. When the string line at each edge is set fo the cormect height of the slab top surface, adge
forms are placad in alignment with the stings and with their top ends even wilh the lop edges of the form
boards o provide a lsvel slab. The batter boards may be
removed any time after the slab edge forms are fimiy
positioned. However, it probably is best to wait until just before
the concrete is poured in case edge forms are disturbed during
other construction waork that still must be done before the
pouring is begun.
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PLACING THE SLAB EDGE FORMS

To set the edge forms for pouring the concrete floor slab, nail four or five stakes to each of the two 7 X 4"
cut to the length of the slab dimension far two cppasite slab edges. Similary, secure stakes o two 2" X 4" eut
3" longer than the siab dimension of the other two opposite sides of the slab. Set the inside faces of 1he 2 x4
in alignment with the string lines, and drive the stakes so that the top surface of each 2* X 4" is leve| with the
string line {he sure that the stakes are on the outside faces of the 2" X 4"). Nail the edge form boards together
attheir ends. The comers should be directly at the intersections of the string lines.

THICKENED SLAB EDGES

To provide for thickened edges of the slab in lieu of factings, dig a french 12" wide at the base and 5" deep
all around the inside face of the form boards. Cut a similar trench at the lacation of the inside block wall next to
the stair isee figure 30). Bevel the inside edges of the trenches at about 45 degrees. Remove the excess sail
from the excavaticn area, and smooth the bottoms of the trenches lo uniform depth.

STEF © BY @ STEP & PROCEDURE
CONSTRUCTING THE BATTER BOARDS

P 1. Flace a palraf 1% X 47 boards aisouw 4 N long at each cormer of tha shefsr. Posllon the boards at right angles io sach other abow
N beyord the comer stakes, as shown in Figure 23, Nail thess boards to supporting stakes, & shown in Figure 24, The batber boards
not be set swacily al right anglea.since they are only ismporary and thelr purpose doss not require such accuracy. The height of the
sdges of the Datter boards above the bottom of the excavided area should be set approzsimsisty s the helght 1or the op suriace of the
:_Fr:uhnhrﬂhmrﬂiuumr,atllhh-,hrhh-ww-uﬂjmdlnﬁ-mm

ep 2 'I'u:ihhu-nhh-uﬂhhn-ummnﬁﬂﬂmiﬂﬁthﬂlnﬂﬂﬂmhhﬂuhﬂlﬂhrhmu,niﬂcuﬁthwH
. mmhmhimmyhlnrhnhmmﬂmmpﬂ Ehe slab. Using & transit level or water Nlled hose, mark on the
taion at wach cormer the correct helght of the sunace of the Roor alab relative to the poinl of wedical ieference. Adjust sach batter board up
down 60 that [t3 Top sdge [ even with the mark on the stake. Theh ise & carpenter’s level to sel sach segment of the baber boards o e
hagitt anct ievel slong its length.

3. Ris desirable at this point In the work to check ithat the balter boards 51 the four Corers are set at the seme baight. A franshl fevel
wiaher illed hots can be used to maks this check. Usa cne af the four hatier boards as the base slevabion, s werify that the oftar thiss
re al the same halght. Adjust the other three batter boards up or down as necesiary to make all fhe same height.

4 To sot the Enea of string that will seree i guides for placing the adgs forms of B Noor slab, siretch siring alony) esch palr of
stakes {the stakes saf prwvicusly which locsls the comen of the Noor siak), extend the sinng Sl fdod end acroas the Top sdges of
battar boards as s in Figure 24. The string crossing the 1op edges of e batier Baard, sHgned with the palrs. of sish comer siakes
rul:uledlut,ﬂ!hﬂ-uhn:mmmmmhnrlhiiﬂuﬂ:ﬂliwdnﬂmmhmtnchunmm
the floor slab.
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FINISH GRADE BEFORE POURING THE SLAB

To insure that the ground surface under the siak will be infarm |evel, first remove loose soil by hand shevel
and smoothen lo the eye. Then screed the surface using a 2" X 4" about 8 ft. long and straight (nat warped or
bowed), dragging it across the surface from one edge of the slab area o the oppasite side. Remove axcess
sail from high spots and any loose soil with a flat nosed shovel An alternative method, in wihich short lengths
of steel reinforcing bars are used o set screed elevations at interior points of large slabs, is not necessary
here, Do not add fill dirt at low spots unless the fill can be compacted with a power tamper. Just plan on filling
the lew spets with concrete. Bracing of edge forms should net e necessary for the 4" thick slab 1o be poured.
However, the stakes holding the edge forms in place should be firmly and ngdly set. If there is any chance that
the sdge farms appear locse, brace them using short lengths of 1" X 4" boards, with one end nailed to the top
edge of the form board ang the other end nailed to 3 stake driven outside the slab perimeter.

UTILITIES IN THE FLOOR SLAB

Flocr drains inside the =heiter, or any other piping in the floor slab must be roughed in before the slab is
poured, Water supply lines and electrical canduit which may be wanted by the homeowner are the soris of
piping that may need tc be placed. This piping is run through the walls of the example shelter and so need not
be dealt with at this time. The ilustrated shelter utilizes a sump and sump pump for drainage rather than an
underground drain line connected to a floor drain. It is assumed for the example shelter that the level of the
floor slab lies below the level of the drainage lines serving the residence, and so an independent dranage
system needs {o be provided. A ficor drain could be used in lisu of & sump if provision is made for the water o
be drained away from the shelter.

The sump for the example facility is simply a concrete pit into which water within the shedter will drain and
then be pumped out as required. Discharge piping and electrical power for the sump pump will need to be
pravided inside the space at a |ater ime during the construction work.

The sump is a pit in the floor slab measunng 12" o 15" each way and 15" to 18" deep. The sump pit is
formed by digging an oversized hole in the corract location and to the desired depth below the level of the flocr
slab. A plywood form, sized for the pit opening, is placed in the hale after a concrate base of the pit s poured
{@s shawn in Figure 28) but before the flocr slab concrete is poured. Concrete then is poured.around the sump
farm at the same time the floor slab is poured. When the form for the sump is removed, a concrete lined pit is
created into which & sump pump can be placad. Detsils for construction of the sump are shown in Figures 27
28, and 29.

ETEP @ BY & 5TEF 8 PROCEMIRES
CONSTRUCTINEG THE SUMP

1. Dhg a hole about 4~ larger on each side than the Anisbed sies of the sump pit at It base, With e sida walls of the hols 88 nearty
riical &3 possibhe. Olg the pit 10 4 depth of 4™ deaper than the depth to the finished surface of the sump below tha top surtace of the Ao

tep 2. Poura concrete pad about 4 tck st the bettom of the hole 50 T the 1op surfecs of the pad bs at the Intended dapth of the sump
install a kbayway in the wat concrels which |s continuous sreund e four aldes of the fad and i positioned @ shown In Figure 8. The
Wl prouide & bomd Tor the concrete side walls of Ha sump which will be poused with the Soor slab. Trewsl the TP surfsce of the
ity poursd pad to & smooth surtice. The key way may be formed with & lengih of 1% X 2° with biveled sides |Ihe beveled sldes maks
reoa| of the REyWay ansher afer the conchete hes sel ugs).

i Construct and inatall the form for the sump, as Irdicated in Figure 29, The sump form must be consincied in & mankes thil
Hs removal after the concints bas set up, The iop of the SEmp fom shoold be set 10 Jowerthan the bop sdga of the flcor shab wdge
frrs. Tha Roor slab, whan pouresd snd screeded, then will e B posithve sloop for drsinage into tha pit.

p i, Cut the wirs Bsbric reinforcement and dampproofingor walerproofing membrane disgonally scross the corners of the sump form
nd foid sach down mrourd the edges of the hokt a8 i indicmed in Figure 25, If & walerproofing memizene is used any cit sdges mast be
wa bt i3 Friae thelr e rEne Wibertig it (see Ssction T for a discuzsion of waterpreofing membrenes).

5. Pour the concrete side walls of the sump ai the sanwe tUme the ficor siab (3 poured. it may be PECEFIArY 1o stake e sump form in
from the Inside face, for tha form will tend (o foat upwand in the wet concrete.




FLOOR SLAB REINFORCEMENT STEEL

Cut and piace reinforcement steel of proper size and length for the floor slab as indicated in Figure 30 and
32. A hacksaw is suitable for the small amount of eutting involved. Although, a chap saw 15 mace especially for
this task.

Before any reinforcament steel is set in place, remove all loose rust using @ wire brush. Reinforcement stasl
stockpiled at the work site for any extended time is ikely 10 rust, and this can aflect the concrete o steel bond,
Do not cil or grease the reinforcement steel to stop the rusting, because this alse will affect the bond, these
comments pertain to all reinforcement steel used in the consbructon wark, inciuding the bars for the Aoor siab
now being discussed and the bars for walls and roof slab that are to be constructed later.

FOOTING BARS

Place two Ne. 4 steel bars at ihe bottom of each footing tranch (8 bars total at the perimeter and 2 bars a
the location of the inside wall), overlappingbars at the comers as shown in Figure 30, Position the bars about
3" above the bottom of the trenches. Fieces of brick may be used to support the bars. Even better, because
they held the bars in place when the concrete is poured, short lengths of steel bars may be driven about 3 #.
apart for each length of trench reinforcement and wired firmly 1o the horizontal bars.

No. 16 tie wire (a soft annealed wire] should be used for all wired connections of reinforcement steel. For
example sheiter, pieces of tie wire looped around intersecting bars and with the ends twisted together |s
sufficient,

SLAB TO WALL DOWELS

Cowels cut from No. 4 bars are placed at the stab edges around the entire perimeter. as indicated in Figure
31. These dowels are for securing verlical reinforcement bars that are placed in the masonry block walls ater
Cut the dowels to the length indicated and bend 1o 90 degrees so that each leg is the dimension indicated in
Frgure 32,

The dowels are lo be pesitioned in plan so that the vertical legs match the locations of vertical reinforcement
bars in the walls. Corect placement requires careful planning and werkmanship, The dowels shown in Figure
32 are posilioned to comespond with the particutar
type of block selected for the example shelter and
with the positon of the cells of the block units. IF LR s f,e'.::.'-.;.'."...-:r;.;'.,:r.;
some other type of masonry block is used for the - ¢ —
walls, then modity the locations of the dowets @ fit
the cells of the substitute biock units.
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Figure 33, Placarnant of reinforcement steel in the sl footing
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The honzontal legs of the dowels should be wired securely to the two No.4 bars in the footings. It takes a
litthe more effort to position the vertical legs, The verlical legs will tend 1o move out of position when Ihe
concrete is poured if they are not secured in place The mosi reliable way to fnmly secure the dowels in
posibon 15 shown in Figures 33 and 24.

WIRE FABRIC SLAB REINFORCEMENT

Wire fabric reinforcement is placed over the entire slab area as indicated in Figure 35 Wire fabrc
reinforcemant is available in various wire gages and various spacing of the gnic or mesh. The fabric specified
here 15 a No. B wire in each direction, spaced te form a grid measuring 6" X 67 - 8/8.

Cut the wire fabnic aboul 2 shorter (1" each side) than the slab dimension each way. Position the wire fabric
about mid height of the 4" slab, i. e, about 2" above the soil surface. Lap the wire fabnc 6" minimum if more
than cne piece is nesded Suppor the wire fabric on 3 piece of brick layed flat on the damppreofing or
waterproofing membrane (see Section 7 for a discussion of these membranas). Remove the supports as the
concrete is poured,

CONCRETE FOR THE FLOOR SLAB

The first step in placing the concrete floor slab is to order (or mix) concrete of the comect strength. In general,
concrete strength is delermined by its cement content and the amount of water added in the mixing procass.
For the floor slab of this shelter, concrete sirength of 2,500 pounds per square inch (PS1) compressie strangth
is specified.

If ready mix concrete is ordered, one usually needs only to indicate the concrete strength required for the job
and the quantity {in cubic yvards or fractions thareaf). Sometimes the concrete is ordered by the number of bags
of cement in the mix. A five bag mix will provide the desired 2,500 psi concrete.

Concrete normally is orcered by the cubic yard. The guantity required for the floor siab of the example shelter
is slightly less than 2.8 cu. yds. (determined by mulliplying the area of the slab by s thickness measured in
feet and dividing by 27, plus an allowance for the thickened edges, the side walls of the sump and some
waste). An order for 2 3/4 yards should be placed.

Fiprm 36 Screeding tecryigues for Tl concreie surfisces I

o = — ~

Fiure 37, Screeding lechniques: to provide drainage siops for sabs
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If the concrete is to be mixed at the building site, the proportions of cement, sand and gravel 1o provide the
2,500 psi concrete strength typically will be:

Cement-1part =+ Sand-Zparts < Gravel-3parts

Proportions of sand and gravel may need to be vaned from that indicated if the gravel arrogate is not well
graded, i.2., if there is not a good mix of fine 1o course gravel. If, for example, the gravelis mostly course (3/4”
maximum in any case), then the ralic of sand should be increased so that the proportions are closer to 1:1 for
sand and gravel.

When water is added in the mixing process, the nomal tendency of most workmen is to add too much,
usually because the mixing and pouring tasks are much easier when the concrete is sloppy. However, concrete
that is mixed too wet will have greatly reduced strength. Hence, the amount of waler added should be kept as
small as pessible and yet not so litthe that the concrete is too stff to be worked. There can be no rule as to the
comect amount of water to be added, because the weiness of the aggregate can vary so greatly. In general,
only encughwater should be added so that the aggregate and cemant mix thoroughly together and so that the
mixed concrete, when poured must be tamped into place rather than flowing into place. Generally speaking, if
the concrete flows, then it is oo wet, if il does not readily tamp into place, then it is too dry, and more waler
should be added o the mix. A guide: if the concrele mixes too quickly or too 2asily, then it probably is too wet.

PLACING THE CONCRETE

When placing the concrete, use a tamper {a length of 2" X 4" beards will do) so that the concrete completely
fills the footing renches and so that voids and pockets of air are absent. Distribute the concrete over the work
area with a shovel as it is poured from the ready-mix truck or wheelbamow, starting at one comer or at the
center of the slab area.

As the placement of the concrete proceeds, constantly check that the wire fabnc reinforcement and steel
bars remain in their comect positions. The weight of the concrete may tend to push the wire fabnc down and to
displace the bars sideways, If this occurs, pull the fabric upward in the comect position in the center of the slab
thickness or pull the bars back into position using & piece of bar with a hooked end. It is best for the small slab
area involved to avoid walking on the exposed wire fabric during the pounng phase so that it is not pushed out
of position.

As the placement of the concrete nears completion, and before any setling up of the concrete occurs, screed
the surface, guiding a length of 2" X 4", cut slightly longer than the width of the slab, on edge across the lop

surface of the edge forms {see Figure 36), Allematively, screed the slab for the drainage slope toward the
sump, as indicated in Figure 37.

After screeding, smoothen the slab surface with a wood float. The concrete now is ready for finishing When
the concrete i set hard enough cary a workman's wewght but still soft enough so that the surface can be
worked (typically an hour or so aler the poun), finish the surface using a steal troweal. This last step provides
the highly smocth surface that one sees on walks and slabs.

Edge forms and sump form can be removed after the concrete has set up for aboul 24 hours.
CURING THE CONCRETE

To properly cure the concrele, cover the slab surface with a sheet of polyethylene film (4 mil thickness s
sdequate) after the concrate has set up for a few hours. |f the wealher (s warm o het, occasicnally spnnkle the
hardened surface of the slab with water and replace the cover. This should be left in place from 4 to 7 days.

The cuning process will help the concrete slab to develop its strength before the consiruclion work is
continued. Clipped edges and scars on the slab surface may result if sufficient cunng ime is not allowed.



41

Construction of masonry block walls for the home shelter is described in this section. The work inciuding the
fallewing tasks.

I Layout wark and establishing coursing height controls for the masonry.
@ Laying the cormer blocks.

@ Laying the infill blocks between comers.

@ Placemant of sleeves for piping and conduit passing through the walls
@ Placement of reinforcement stee|.

& Placement of grout in cells of the block
LAYOUT OF MASONRY WORK

Eetfore beginning any laying of masonry, cerlain planning steps and layout work are essential in order to
achieve a preperly constructed wall. The end objective for the masonry work so that horizontal and vertical
block course fit the planned dimensions of the shelter (remember, the shelter size was selectad to fit the
modular size of the block units), and to erect walls that are straight and with square comers, To do the layout
wiork the block units salected for the facility should be on hand so that actual block dimensions can be used in
the layout work.

Horizonial coursing for the example shelter is indicated in the pians shown in Figure 5 and 7. A safe way to
proceed is o set the first layer of bleck in place dry without mortar for the entire group of walls. This will permit
direct determination of the wicth of mortar head jeints to be used when the laying begins. Space the blocks
equally, and mark the joint locations and widths on the slab where they will be visible when the morar is
placed. Joints should be 378" to 172" thick,

To establish the vertical coursing height of each layer of block, a coursing rod is used. On a length of 2° X 2*
or 1" X 2% which is cut slightly longer then the full height of the wall, mark each block height and bBed joint
thickness aleng the full length of the coursing rod and for the full height of the wall. The first block course will
be set on a bed of monar, 50 the first mark at the bottorn of the coursirng rod should be the thickness of a
mertar joint. Then a block height is marked, another bed joint, and so on.

To cbtain uniform coursing height for the block, subtract from the tetal height of the wall the dimensions of all
blocks that make up the wall height (fer the example shelter, 10 blocks times 7 5/8") and divide the remainder
by the number of bed joints in the wall counting vertically (10 joints for
the exampie Facility). This will give the exact thickness of each mortar I

bed joint, E_! E_‘“: ‘___IFH;-;‘H.
In the avent thal the four comers of the floor slab are not exacily at —_—

lhe same elevation (perhaps due to lack of accuracy when slab |
elevations were set before it was poured), the lowermost mortar bed
may be used to achieve level coursing of the biock. In such 3 case,
salact a5 the thicknass for the first bed joint the difference between the
hugher slab elevation and lower elevalion, and use that dimensicn plus a_
3/B". This assumes that the difference between high and low elevations
is less than an inch. Greater differences will need to be made up in the ill
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seccnd cr third bed joaints so thal any one mortar bed is not greater
than about 1-1/4" To get the precise thickness of the remaining bed
jomits counted verlically, subtract the dimension of the oversized joints
{the sum) fram the value delermined in the previcus paragraph, and
divide the remainder by the remaining number of joints. The coursing
rod should be markad accordingly.

The coursing rod will be used throughout the masenry work, including , . Il =, —
the shelter walls and planter walls, o control the height of coursing for R B I ;
each |ayer of block masonry. The same rod aiso can be used for brick = |
work, since brick coursing also will be modular with block units (2 brick LS S l
course per block course). e aw euren s
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MORTAR

Selection of the type of mortar and its mixture for laying up
the masonry wails is a relalively straight forward task, but
mixing of the mortar entails hard work unless one has a power
mixer.

A5 wilh concrete, mortar strength is determined by the
proportions of cement, hydrated me or lime puity, sand
aggregrate and water used in the mix, The proportions of the
mix must be controlled carefully sc that the resulting mortar
strength and durability are as required and expected.

Mortar is classifiad as Type M, Type N, Type S, eic,
according o the proportions of cement in the mix Each type of
morar has similar ingredients but in different proportions and,
hence, somewhat different characteristics of strength and
durability. The basic diferance among the types is in the
amount of hydrated fime or lime putty and in smaller quantity
than is used in type N mortar, Lime makes the mortar easier to
work with but alsc tends to make the mortar less durable. Too
much lime in the mix will resull in poor mortar strength and
durability.

Type S mortar should be used for the example faciity. Type N
mortar is used for normal masenry work, but Type M or Type 5
martar is required for reinforced masonry construction as is
specified for the example shelter. Type 5 mortar usas a
specially hydrated lime in smaller quantity than is used in Type
N mortar. Proportions of the mix for Type S mortar are given in
Table 3.

Aggregate for the mortar may be natural sand or
manufaciured sand. The amounl of water to be added 1o the
mix will depend upon the dampness of the aggregate and
whether hydrated fime or lime putty is used. In general the mix
should be plastic but stiff i.e., workable, not o it will flow.

' Dry mertar mix (pre-mix) of Type S can ba purchased by the
bag. However, pre-mix moriar still must be miced with water
before it is usad. Pre-mix is not likely to be economical for the
task at hand, due to the amourt of moriar that will be required
for the job. A less costly solution is to purchasa the ingredierts
separately and then prepare the mix at the job site.

A drum mixer is almost essential for the masonry work.
Although hand mixing of the moriar is possible, it would entall
consideradle effort to prepare the amount required for this
project

ABLES B
FPROPORTIONS FOR TYPE 3 MORTAR

r-!-l 1 parts Masonry cement 1 part Hydrated B
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MASONRY WALL REINFORCEMENT

Mascriry block walis of the example shelter will be subject to honzontal {lateral) forces from the surrounding
soil after backfilling is completed and the structure is buned. Since unil masonry does not resist well these
lateral forees that are perpendicularto the plane of the wall surface, the construction s strengthened by means
of reinfercemeant steel that s placed in tha walls.

Two types of reinforcement are provided in the masonry walls: 1 Horizontal reinforcement laid in the bed
joints on altemate blocks course, and 2 Verucal reinforcement bars which are wired to dowels placed earlier in
the fMlocr slab and which extend above the wall where they will be secured later to the roof slab reinforcement
sleel.

Honzontal reinforcemant is laid continuously aleng the walls in evary other bed course, as is indicated in
Figure 41, Mortar is then placed in the honzontal bed to surrcund the reinforcemant, The reirforcement should
be lapped at all ends and comers. Prefabricated comers are available in the product fine and provide an
aliternative lo lapped comers.

Vertical reinforcement for the walls of the example structure consists of No. 4 steel bars spaced so that they
ocsur within the cells of the block units at 8" on center i.e., two bars per block unit (see figure §).

Half of the vertical bars (16" 0.c.) should align with and be wired securely to the dowels placed earier in the
floor slab. The other half (alsc 18" on center) are extended 18° above the tops of the walls. These will be bent
over latar and wired to the reinforcement steel to be placed in the roof slab. For walls around the hatchway,
steel bars at 16" o.c. extend 26" above the walis and are left siraight to provide reinforcement for the hatchway
enclosure walls placed above the roof slab

Vertical reinfarcement poses an inconvernence for the masonrny work in that the block units must be
threaded over the bars as the masonry work proceeds. Although it would be more convenient to drop the
vertical bars into the biock cells at a later time, this would defeatl the purpese of the reinforcement, because
then there would be no way to wire the bars 1o the dowels after the blocks are in place. Also, the block cails
could not be kept clean of mortar spillage as is required for the grouting work. Two altematives for placement
of vertical reinforcementin the block walls are indicated in Figures 42 and 43,

ALTERNATIVE @
s bocy puiscies o warlical bae
cell, each slightly
n one hall the height of

ALTERNATIVE @
s & singie lengith of
ol fulk hagd for sach call as
jire Tor tre wall, and thread
g, @8 I8 shown in tha figure, MAEENEY Units: down the
fng The lower Bars b5 the Sow- i ght of the bars Bars aligned u
s first, unit masonng can bad dowvels ore wered to the| T T
hreaded onto the shorter bers) ¢ (e gy s o for allermative 1,
sasily. VWhen the Iower block| | { i :
rses reach a hesght sbout 177
the too ends of the kwer
, the upper bars then can be
pliced {wired) to the lower bars,| -
the upper block courses can
threadod Into ploca.

:
"
:
i
:

lisadvartage (s thal mascary i
nits et be: fifted more than & \Lﬂ
|

This akarmative has the adwan
fege of grester oonverenos B

. abovethe slab to threed themy

placement of the mascory uni the vertical bars. Alternad | T I ——
fand tha daadvantage thal m ive 2 therefore would reguirel .| 3 4 L e
rainforcement stesd & needed. trg from which to work] |1 §
Lengihe of trussed wire hor 1 ancing ot the outset of 1 i S
cint  reirforcernents  mest A - sonfy work, wherems scaf] - -i_
thresaded down the vertical bars =t -, 2 = ing for atternative 1 nor i : g
Hermate biocks courses for o T ot I be sesded only for o 4 T
femative 1 or abternative 2. pper 4 . of wad,
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LAYING THE CORNER BLOCKS

Laying of masonry blocks unite can commence once the vertical steel that fastens 1o the dowels is in place,
norizenial joint reinforcementis at thé job site ready fer use as needed, and the mortar is ready to mix. Woark
should beqin at the comers which i2 where the vertical coursing height is controlled.

The corners for each wall segment should be placed bafore infill biocks are placed along the length of the
wall. The bottom mortar bed {or several beds} should be used o level the masonry walis 50 that the tops of
blocks units at all the comers are at the same elevation. Comers should be laid up two or three courses, using
the corrol rod 1o et each comer block and a level fe align the comer and adjacent bleck units (see Figure 45),

Vertical reinforcement stee| for the walls that is wired to the dowels needs ta be in place when this wark
begins. Those vertical bars not secured to the dowels (the ones in between) an be droppedinto the block cells
before the first grouting cperationis undertaken

STEP & BY &STEP @ PROCEDURE
GENERAL TIPS ON LAYING MASONRY

1. Using a trowel. place a bed of mortar of the approalmale thickness of the honzonial joint [bed jolnf] along 2l wiges of the surlsca.
using 180 much rmortar 6o hat the axcess will ot squeeze (o the cells of 1he block where i s difficult to remove from the In place

2. Place mortar on the end face of the block unil mext bo be sk, d rewingthe trowsl sacross the edges of the biock snd, a8 indlesied In
ure 4. This maoriar will fomm ihe verticsl jolnt {the hesd ot} The morter comaistency shoukd be such that the rmonar will slick ko the
risce of the masonny unit. It will help to keep the bock units dampsned during ol weather »o that waler n the mortar |5 ot absorbed oo
o te masonry masterial

ep 3.  Place the prepared block unil ontd the moniar bed and lamp Inlo posidion so that the helght of e top of the ook metches the
as determined Trom the control sod or msson's shg .

tep 4. Using 3 carpsrar's level, check the hordvontal snd vertical Taces of the mazonry ualt sepestedly as it 1s lamped bnto place, An
rreguiar vl suraly il resull I dus car is pot ghren to this siep.

5. Femove any aicess mortar thel may hive sgustzed out of t bt and haed |oints oo the faces of the mascnry units of iria He
K cadis, using the sdge of the trowsd kor cutting. Care shoukd be taken thel excess moniar does nol I3 Imio the cells, becarse these cells

b chean for the grouting operstion, as axplained later,

tep 8.  Jolnits on exposed surlaces of the Mreshly sk wallk may be fooled If 2 sharper joint line |s desired. Several lypes of speclal
% tools are auvsilabls for s purposs,

PLACE MORTAR OMN HEALD OF
BLOCK UNIT ANL BEVEL WITH
THOWEL

BLOCK WUNIT

Figure 45, Placerment of morsst on hesd of block und




Figura 44 Placerment of mortar for bad course of masonry wals Figure 47, Il biock wnits in wad between cormers
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LAYING THE INFILL BLOCKS

Infill mascnry olock units for each wall segment can be lad accurately with the vse of a masoen's siring which
sEMves as a guice for level and straight coursing. A mason's string consists simply of two wood blocks
connectad by a sifing. They are available at most hardware stores. The wood blocks are placed, one at each
camaer of the wall seqmeant to be infilled, at the height of the top of the masanry course o be [aid, and with the
string pulled taut to give a siraight and levat line. Infill Blocks units are laid so that ther 10p edges align with the
stnng line, MNote the imporiance of having set accurately the comer block units at this paint in the work

INSIDE WALL

The inside wall (naxt to the stair) should be laid at the same time the pedmeter walls are laid {nat shown in
Figure 45). This inside wall is reinforced with horzontal joint reinfercement at every second block course also
and wath No 4. verhical bars spaced at 16" o.c. Dowals are nol neaded 1o secure this steal to the floor slab.
However, the block cells ¢f tha Inside wall are to be filled with grout.

This wall adjacent to the =tair is an essential part of the radiation shielding for the shelter. Its functian is o
pratect shelter occupants against sir-scattered radiatfion and against direct radiation from possible faliout
matenal on the hatchway covar. Graul fill in the block cells increases the shielding effectrveness of the wall. An
added benofit is that the wall also screens shelter cccupants in tormado regions against wind blown debris that
might penetrate the light hatchway caver.

Due to the importance of this wall 1o the protéctive purpose of the shelter, the homeowner / builder is
cautioned that it shouwld not be omitted.

STEP & BY & STEF # PROCEDURE
LAYING THE MASONRY WALLS

p 1. Layoutthe spacing of masonry units In a plan drawing to establish thieknesses of vertical (head) jownts, and plecs the oweimost
of mbsonry undls into position dry bo venfy actual lecations of joints snd b s re that hesd |Sdms Phicines $es ore unlicomm.

s 2. After establishing verlical coursing heighis of the masopry unils, prepars 8 rod that will be used to control the coursing height and
Joiwt thicknesses as the work progresses, Che<k vertical slevpllons of comars of the flooralab, and If differences are found, modify bed
pivte thicknedses as neaded 0 that the masonry ks fakd level

p 3 Cut vertical reinforcements bars 10 cormect length, and wire them securaly to dowsls in the fioor slab where dowels occur, Cther
rcament i3 installed a3 bhe work progresses.

=p d.  Debermdne abead of Hree the sizes and locatices of any pipes or condul Bt nowst pass thiowgh the wally 50 thai slseves can be
ceed Inthe block units where regulred as they are lakd.

p 3. L3y comer masonry units up 2 to 3 courses ot a timae, thresding the Mock units over the wertical stesl bars a8 regulred, and
p horzontsd |cint reinforcement in svery second bed courss.,

p 8. Lay nfill masonry units betwesn he comars Tor sach wall segmant tsing a masons string as a gulds for straig coursing,
1 rmi'qlhi biock units aver vertbeal stoel bars and placing hoflzoniad join reinforcements continuously in every secormd ved course.

tep 7. Mk and pour grout o all block celis, Including thase with vericsl stes! bars In tham and thoss without bara a5 indicaied In the
[planS SR I Figune B, Groct (s can be made most convenbently every Second Diock COUrse 3IncE N 8 Basier b ReEp e SRR SAAr of
5 Frrtar when kst IR ek tils are used. The maximisns hebght of amy singie grout iR shoutd ba iimited to 4 R

p B,  Provide siesves or holes tn vwalls tor plping of condull of a siea and locatlon as requised. In the sample taclily, thess openings
e baen looated 80 thsl a Minimiem amount of cuting <f Dlook unts s fequired. Cifitlng may ba dond Wwith 3 masonry saw of with 4
20Ny Hade In 2 powsl s5w |Svallable for use |n small nand (00l8] In order to svold cracked ock thit kely would oocur [T 8 hEmmmer
d brick chissl wars uzed.

Shep 9. Contiius He masonry work for the full heighés of all walls. When fhe walls are comphete, Blemale vedicsl bars should b
aboye the walls from the growsted oells, Afer the groa has et up for seversl days, the veriical bars In some perimsies walls shoukd be b
( g rees Invveard, with thedr horzontal paaition about 2 above the tops of the walls 5o that hey B in the place of the reinforoement sisel
at 12 10 be pisced Later for the roof slab. Vertical hars In walls around th hatcmway ars afi projcting straight up.




GROUT

Grout is a term used to describe a "cementous” mix placed in reinforced masanry walls. The grout is poured
inta the wall cavities (cells of the mascnry block in out case) to form a bond between the masonry units and the
reinforcement steel. By achieving this bond, a significantly stronger wali is created.

Growt actually is mortar that is thinned by adding more water so that the mix will pour. The grout mix is
poured into the block cells at intermediate levels or courses as the masonry units are laid

Building codes fypically place limitations upan grout work, due 1o its structural purposes. For example the
cavities (block celis) must be kept clean and clear of loose mortar as the block work progresses, and the height
of any single pour of grout {cailed a [iff) i= limited to not more than 4 fi. unless other precautions are taken
during the pounng phase.

For the § - B” high walls of the example facility the grout can be poured within the 4 ft. height limit placed
upor such wark simply by doing the pours in two lifis. However. for anyene inexpenenced with grouting
operations, more reliable workmanship is likely if the grout lifts are made aboul every Z fi. (every third block
course) or even every second block course just before sach layer of horizontal joint reinforcementis piaced.

All vertical reinforcement bars in biock cells will need to be in place before the first grout pour is made,
including those bars that are not wired to dowels. Careful workmanship 15 régquirec during the grout pours to
keap the bars in vertical alignment and comectly pasitioned in the cells.

PIPE AND CONDUIT THROUGH WALLS

Pipe and conduit passing through the shelter wails should be accommodated as the masonry is laid.
Waterproefing problems which may be created by the pipe penetrations through the walls are discussed below
and in Secticn 7.

Refer to Figure 5, 8, and @ for locations of sleeves or pipes required for ventilating the shelter. Placement of
sleeves for electrical conduit and water piping {inlet and outlet piping for the swimming poo! filtration egquipment
in the example shelter) are not indicated specifically in the plans shown here anc is left to be decided by each

builder.

If the shelter is placed in scil cond tions where their
is good drainage, then a walertight seal is not
necessary at the poimt in the walls whare pipas
penetrate. In such cases, the pipe or conduit can be
pushed lhrough the openings cut or left in the
masonry work and alter sealed arcund the penmeters
of the penetrations wilh pilch or caulk. ARematively,
sleevas slightly larger than the outsice diameters of
the pipes can be sel and mortared into the walls so
that the pipng can be pushed threugh at a later bme.
Slegves offer a more tidy construction appearance
DUt require 3 bit more work to install

If the sheiter is piaced in soil conditions whera
ground water pressure is possible against the walls,
then a watertight seal of pipe penetraticns must be
provided. R is difficult o achieve a pemanent
watertight seal for pipes passing through a wall
Slegeves in the wall, wall zealed after the piping is
passed through ang tghtly sealed where they pass
through waterproofing memorane at the outer wall
surfaca, are perhaps the most suitable sclutron for a
facility cf the type descrbed in this booklet.

Figure 45. Crosg secton - plecement of shoring framework.
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CONSTRUCTING THE ROOF SLAB

Procedures fer farming and paurng the reinforced concrete roof slab of the home sheller are described in this
section. This work is possibly the most complicated of all tasks in construction of the facility and requires the
greatest overall care. Forms for the slab must be supperied solidly (shored) fo camy the wat concrete before it

-sets up, and reinforcement sieel must be placed in accordance with engineered crawing so that structural
performance of the roof slab is as required. The work includes the following tasks.

Construct a shonng frameworx inside the space so that the farms for the roof slab may be fully suppeorted.

Flace plywoed ferms for the botlom of the roof slab at the required elevation 5o that they bear on and are
supportec by the shoring framewark.

Place edge forms for the roof slab, using posts against the outside faces of the masonry block walls for
suppork.

Construct and place edge forms for the hatchway opening in the roof slab.

Cut and place reinforcement steal of the required lengths in the forms, as indicated in engineered drawings.
Pour the concrete rocf siab and trowel finish the top surface.

LAYOUT AND CONSTRUCTION OF SHORING

In arder ta construet the shoring that supports the forms for the roof slab concrete work, it i necessary firsl
to plan the layout of the farms orlo which the slab will be poured sa that the sharng is positioned where
support is needed for the forms.

Figure 51 indicates the layout of the bottom plywoad forms. Standard 4' X 8" plywood sheets can be used for
all surfaces except near tha hatchway opening. Figure 48 indicates the layout and sizes of the beams and post
for the shoring framework. The wood bearms are spaced 5o that there is one at each plywood edge along the 8
ft. length of the panels. The bottor forms for the rocf slab, consisting ef 1/2° plywoed, are to be placed at a
height so ihat the boltom surface of the roof slab is level with the top of the upparmast block course. The
plywood is supperted by closely spaced wood baams because, the plywood alone is not of sufficient strength to
camy the wet concrete. In tum the wood beams are supported by wood posts which bear upon the concrete
floor slab. The shoring framework |5 engineered to insure that it will carmy the wet concrete when poured,
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One thing 15 to be remembered in constructing the shonng and framework. These are 1o be removed after the
concrele has been poured, so they must be of a size and assembled w1 a manner that they <an be removed
through the hatchway opening in the roof slab. One way 1o accomplish this is to cut the plywood into 4 ft.
sections (haif sheet sections) before it is nailed intc place. The smaller sheets will fit through the hatchway
Gpaning.

EDGE FORMS FOR THE ROOF S5LAB

Flacemant of edge forms for the roof slab requires a bit of ingenuily to hold them in place, due to the fact that
the outside edges of the finished slab are to be flush with the outside faces of the block walls. For the example
facility, the edge forms are held in place against the block walls as is indicated in Figure 52, using 2° X 4" post
for support. These post can be nailed temporarily 1o the block walls they can be extended down Lo the ground
for bearing, or they can be wedged at an angle to the wall, again using the ground for beanng.

Edge farm boards are cut from 2" X 10"s. The 9 1/2" net depth of the forms allows the lop adges to be set
flush with the top surface elevation of the roof slab and still ieavas a part of the beards to axtend slightly below
the top surface of the masonry bleck. The face lines of the block walls thus establish the edges of the roof slab.

Edge forms at tha inside faces of the hatchway opening in the roof slab should be constructed in the same
manner as for the outside edges of the slab, a5 shown in Figure 53.

RETAINING COLLAR FOR EDGE FORMS

The cubvard acling pressure that will result from the wet concrete when it is poured will tend to push the
edge of the forms outward unless they are retained until the concreie has set up Displacement of the edge
form during the concrete pour would be a major set back, even for an experienced builder. Forms are almost
impossible to move back into their cormect position onca the pressure of the wet and heavy concreta is upon
them, and so extra caulion is required (o insure that the forms are firmly positoned and secured before any
concrete work is commenced.

For the edge forms of the roof slab of the example sheller, a retaining collar, consisting of 2* X 4"s posilioned
as shown in Figure 54, is provided to retain the forms against outward acling pressure, The retaining collar
extends complately around the permeter of the rocf siab edge forms 1o brace the 2" X 10%s.

Edge forms along the inside faces of the hatchway opening also need to be retained. These forms can be
held in place against outward acting pressure by means of 2" X 4" blecking between opposite faces of the 2" X
10"s, as is indicated in Figure 53.

REINFORCEMENT STEEL FOR THE ROOF SLAB

Renforcement steel and ils locations for the roof slab are indicated in Figure 55. The reinforcement consists
ef Na. 4 bars placed in both directions of the slab. Bars are spaced at 8" intervals (8" o.c.) unning in the
narrower direction of the slan. Thesa bars provide structural support for the slab. Bars are spaced at 18" c.c.
running in the longer direction of the slab and are for temperature reinforcement of the concrete.
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Except around the hatchway wails reinforcement bars extending out of the Block walls are bent 90 degnees
nto the plane of the honzontal bars of the roof slab and are securely wired to intersecting slab bars (the
projecting wall bars are an 16" centers). Bars that extend above the hatchway walls are not bent over but are
left straight upnght to reirforce the block of the upper haichway wails that will be laid later.

Slab reinforcement is positioned so that the undersides of the Iower bars (the lower bars are the ones spaced
B"o.c.) are 2" abovethe plywood forms. These bars should rest on wire seats that are made especialy for this
purpose, called chairs. Chair spacing should be about 40° ¢.¢. or as required 5o that al bars are held in the
correct position and elevation within the slab. Reinforcemeant steel in the other direction (the bars spaced at 16"
o.c. and crossing the structural reinforcement at right angles) is placed immediately on top of the structural
reinfercemenrtand is wired to the lower bars at each intersection. Provide seats as required so that the bars are
levelin the phvwood forms.

Additional reinforcement is provided around the permeter of the slab opening for the hatchway to resist the
increasec stresses expected at these adges. At the perimeter, bwo No. 4 bars are placed, as indicated in
Figures 55 anc 57. One bar |5 placed at the elevation of the slab reinfarcements steel ; the other bar is placed
directly above the |ewer bar and about 2" below the top surface of the slab. The top bars are supported by and
wired to the vertical bars projecting upward from the block walls. These vertical bars are left projecting upward
to reinforce the upper block walls of the halchway.

At one end of the hatchway opening (the lower end in Figure 55) where there is no wall below the slab, two
Ne. 4 dowels are wired to the reinforcement steel so that ther vertical legs project above the slab and provide
support for that segment of the upper hatchway wall (see figure 57)

ROQF SLAE CONCRETE

Concreie for the roof slab should be of 2 500 psi compressive strength (the same mix as used for the floor
siat). Proceed to pour the concrete, using ready mix or site mix, in the same manner as described far placing
the floor slab. Screeding of the surface can be accomplished using the tops of the edge forms for a guide.

Speciai care should be given to theroughly tamping the wet concrele so that all air pockets are filled an the
flat surfaces of the phywood forms. These air pockets will not be visikle until the forms are removed but will
create 2 haneycombed finish on the underside of the siab if the concrete is net thoreughly tamped.

Curing time for the roof slab concrete must be allowed before the supporting form work s removed. The
shored forms should be left in place a mirmmum of 14 days 10 allow 1he concrete lo developits sirength, Edge
forms, however may be removed after about 24 hours. Greater concrete strength will result f the concrete slab
is covered with a polyethyiene film and kept moist during the curing period.

PROTECTION AGAINST WATER SEEPAGE

Any structure built below ground risks the chance that water will seep into the space, The risk of water antry
iz dependent upon the presence of ground water in the excavalon and also upon the exient 1o which the
construction resists the sespage.

The accumulation of ground water amund a structure is affected by the height of the surrounding water table
and by the porosity of the soll (its abiiity tu drain the watar). If the level of the surrounding water 1able s higher
than ihe bottom elevabon of the excavalion, then waterproofing of the construction surfaces is needed, or the
level of the floor slab should be raised above the water level Waterproofing can be costly and alse requires
great cara in installation. For a home shelter, it probakbly would be wiser 10 rise the |evel of the floor slab so that
it 5its abowve e water lavel rather than attampt to create a watemroaf faclity,

For facilities built above the water table level, there are still other problems that may result in the entry of
waler nto the space or may result in dampness of the walls and slabs against the soll For exampie, soils of
mostly clay do not drain readily, and there is a2 possibility that water will accumulate in the sxcavaion simply
from surface run off. if this occurs the accumutated water likely will find it= way inta the shedter wilh a resuiting
dampness of the inside surface that is not attractive for habtable use of the space. In such cases.
waterproafing still may be necessary.
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Evenwhen the soil is of a type that drans weil, such as sand and gravel mixed with 2 itthe clay binder. thare
remans a moisture problem that should be dealt with in the construction of any underground facility, The
preblem arises because nearly sl soils hoid moisture (they remain damp whan not exposad to the air, and
pecause concrete and masonry materials tend to absorb moisture. This problem is met by installing
.dampproofing. The dampproofingis a moisture bamier, such as polyethylene film or asphalt saturated falt, that
is piaced on the cutside surface of the concrete or masonry matenal to keep the moisture away fram the
materal.

Dampprocfing is not the same az waterproofing in the sense that a complete water barrier s not the purpose
of dampprocfing. Dampproofing affords a suitable solution to moisture problems only when waler is nol
accumnulated in the excavaton anea around a structure, Otherwise, waterproofingis needed.

Considerations for dampproofing and waterproofing are described separately on the next page. Each owner /
buil der will need te evaluste his own soill and water conditions and then decide upen the degree of prateciing to
provide against water sespage,

MOISTURE PROTECTION FOR WALLS AND ROCF SLAB

Moislure protection for wallz and roof of a belowground facility is needed because theze surfaces also are
against wet or damp  soil. The type of protection for walls and roof to guard against the entry of water should
be selacted to maet the particular conditions of the site and the facility.

If enly dampprocting 15 needed, this can be achieved by coating the outer wall surface (the surface against
the sail) with an asphalt emuision (a liquid asphalt that is painted onle the surface and dries ta form a water
resistant coating) or by a sheet type membrane that |s impervious le water such as polyethylane film ar hot
mopped felt {asphalt saturated paper that is appiled and sealed with hot asphalt). Application of the
dampproofing shoubd occur afier the roof siab is placed but before backfilling is done.

If a watertight seal is required, then a more reliable membrane should be installed, and espacially, greater
care should be given to sealing all joints and aveiding puncturing the memktrane. Whatever type of membrana
materizi s selected, it will require that a protective board be placed between the membrane and the backfill sail
to safeguard the material against punctures (protection boards are described in Section 8). Lapped and sealed
joints at adges of the membrane at intersections with membranes of other surfaces (feor slab, walls, and roof
slab}, and at holes for pipe penetrations will be necessany W provide a complate wateright installaton.

MOISTURE PROTECTION FOR FLOOR SLAB

Ary concrete ficor slab that bears on damp or moist 20il will absorb water to some extent. For the floor slab
of the axample underground shelter, moisture absorption and a consaequent damp flodr almost certainky will
pocur unless a moisture bamier is placed between the slab and the soil. Whether or not damperocfing is
adeqguate if a waterproofing membrang 5 nesded wil depend upon the presence of water pressure
(accumulated water) at the siab leved,

The dampproofing membrane is a material imperyicus 1 maisture panatration which is laid over the ertire
area of the floor slab Dbefore the concrete s poured, The prncipal distinctions between dampproofing and
waterproofing membranes (a8 meisiure bamier versus a complete waterproof seal) are in the material selected
far the membrane and in the installation work. For dempproofing membranes, edges are simply averlappead;
whereas for waterproof membranas, the adges and all penetrations are sealed water tight. For waterpreofing, a
mare reliable and sturdier material usually is chosen far the membrane.

Dampprocfing is most easily provided for the floor slab as an example shelter using a single shest of
polyethylene {plastic) film of 8 mil thickness. The plaslic film placed between lthe ground surface and the
concrete slab that is o be poured, The film should be cut to a size o the that it extends approximately 18°
beyond each side of the slab. The exeess will be wmed up onto the masonry walls late and avearapped with
other dampprooting materal placed against the block walls after ihey are constructec. The placement of a
Jampproohing membrane for the home shelter 15 indicated in Figure 35,



STEFP @ BY & STEF 8 PROCEDURE

OFING  The purpose of dampproofing is io
revent absorption of molsiure by construction materisls that
% pEced agamat damp sois, The dampproofing material |5
ed Befwieen the constroction rmater|sl and the soll. it consists.
a membrane made wp of sheet material (such as plastic fim,|
asphalt saturated falt} or of a paied on materis fauch ax]
of tar) that pravents passage of malstune.

The memborane 8hould cover all surfaces where moislure may|
presant b the purposes of membrans (s not to provke a
ht amal. Flgure %9 indicaies the baslc instalixton
ampproclinglor the exampke shelter.

Gramt care should be exercized In placing the membrane sof
f i3 not punctured or scraped alther during iy placemsnt or
ster by working on top of i, Although punciures will mot pos
riflcal future problems [remember, we are doaiing with mdnuq
amier rathar than a watetight seal), nedher will hodes in the
teane be benefclal to the purpose I Hs installation.
urieyg and tearing of Alm membranes placed undar (e Toor
b are aspeclally possible when sieel reinforcement is placed
the concrete is poured. In general, one should awcld
Fworking upon the molsture barderonce i is in place.

STEF @ 8Y & STEP @& PROCEDURE

d the surrcunding zol. Since water will flow through sven t|
nings, & 18 easertial thal a watertighi seal be constr
en waterproofingis the goal. Proper installation of walsrp
 Femibranes is a challenge wven for the besi comr
d great care is required in the Instadation work  Membran
darproofing relles upon USe of 3 MamBrans matesial that &
Frvious to passage of wister, The membrane s wra
raurd the &ntife outer surface of & bured strechure and
d cverlaps of the mem brane are sealed to provide walertly
3. Care muesi be sxercised In placing and working around the
mbrane o avold puncturing & (any puncture at ad will causs
hoss of the watertight seal), and all edges must be oty &

usty saaied. Also the sdges at any penwiration of the
mbaane such as plipes passing through must be
d, Several types of membranes are used far walerp
rubber, or asphalt amwrated tabric, Some membrane

i general, the walerproofing membrame Is installed on the
[er surface of tha structure betwean the floor, walls, and r
d the sumounding soll B v good pracilce to cover the

brmne on the walls and roof with protection board to aveld
possibliity of punctines from sharp shones in the soll o
later constfuction wornk Figure 50 indicates the basic
proafing Instailathon for the examphe home sheltar. |

Figure B0 Scesmaric conoept of walsmpeoofing for the struciung
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WORK TO COMPLETE BEFORE BACKFILLING

Sackfilling cperations should not be commenced untl all dampproofing or waterproofing work is completed
and all pping and concuil in to the faciity are placed. Any other construction work that inlersects the
excavationarea also should be complete so that soil is not unnecessanky moved fvice.

Less soil will need 1o be moved if any remaining excavation work i3 completed before backfilling. The
additional excavatingwork for the axample facility consists of preparation for placement of footings for the brick
planter walls and completion of the work, Any additional soil thal must be excavated in order to place the
planterwall foolings can be sheveled inta the hackfill space around the shelter walls.

The amourt of soil, if any, to be axcavated for the planter wall foctings will depend upan the slopes of the
side wells of the original excavation is indicated in Figure 82, it is possible that the footings will need 1o be
placed vpon fill ol In such a case, backfill sod can be placed up to the leve] of the bottoms of the planter wall
footings.

If further excavationis necessary io place the footings, cut to the bottom elevation of the foating, measured
relative to the vertical reference point used for prior maasuraments. Allcw ample room on both sides of the

footing so that footing forms can be placed and brick masonry can be |aid, Excess soil from an excavaion can
be used as backfill material around the shelter.

In the event that part or all of the planter wall footing bearing lies inside th slope of the origina excavation,
then fill s0d must be placed up to the bottom of the footing., Any such fill soil must be mostened and
thoroughly compached o provide firm beanng of the footing.

The remaining backfllll wark should be completed after the planter walls are constructed. The soil cover owver
the roef shouwld be placed after the hatchway walls have been completed.

PROTECTION BOARD

FProetection of dampproofing or waterproofing membranes during backfiling operations is essential in order to
preserve lhe water barier. Rocks or other debris that may rest against the membranes are likely 1o tear or scar
them a critical concem especially fer waterproofing membranes. Due to the fact that most backfilling is done by
power machinery, i is best to provided a positive protection for the memkrane rather than rely upen careful
work Dy the maching apearator.

Backfill protection typically is provided by means of mexpensive sheets of fiberboard, used plywood from
forms or other such matenal that is placed against the membrane before the soil is placed Any materal of the
type indicated will do because the need for protection is temporary during the time of the backfilling cperation.

Protecticn boards should ke placed an all surfaces where $oll i5 to be placed, inciuding vertically at the walls
and horizonially on the roof slab of the example facility.

The protection board remains in place after the backfilling operations complated. It is of no concemn that the
material eventually may deterdorate in the damp soil.

THE BACKFILL OPERATION

The backfill operation refers to replacement of excavated soil around the completed shell of the shelter . For
the example facility, backfilling is required around the walls of the shelter, around the planter walls, and an top
the roof slab. To achieve well compacted backfill, soil should be piaced in lifts of 8" maximum, with each layer
moistened, not saturated and then compactea. Care shaouid be exercised dunng backfill aperations so that the
dampproofing or wate rpreofing membrane is not damaged.

Avoid placing any rocks larger than about 1" in diameter in the backfill material that rest against the
dampgroofing membrane, the waterproofing membrane or the protection beard that may be used to cover
gither, |f protection board is not used. a layer of sand against the wall membranes wil pravide the next best
zafequard against damage by rocks To protect the damppreofing or waterproofing membrane of the roof slab,
in addiion to any protection board that may be used and to provided good drainage through the soil atop tha
reof. place a §' layer of sand as ihe first backlil material on the surface. Any other backfill matenal and top soil
than should be placed in 6" lifts and compacted.



FOOTINGS

Footings for the plantar walls should be placed upan firm soil either undisturbed soil at the bottom of the
excavationor thoroughly eempacted fill material. Figure 62 indicates one type of conditicn for which compacted
fill may be necessary. Comaers for the planter wall footings may be [ocated in the same manner as described in
Section 3 for the floor slab of the shelter. Elevations of ihe tops of the footings should be established using a
transit level or water filled hose as is described on pages 15 and 16 Footings for the plarter walls sheuld be
side formed (boinh sides) using 27 X 10°s held in place by stakes nailed to the sides, as shown in Figure 81,
Comers should be set with identical elevations to the tcps of the footings and verified for accuracy relative to
the ariginal pint of verlical refererce. Batter boards may be the most convenient way to accurately set the
corners of the footing forms.  Note for the example shelter that the elevation of the tops of the planter wall
footings has been established aftar first establishing the elevation of the tops of the planter walls relative to the
surrounding yard and working backward to the top of 1he footings, using the coursing height of the brick and
block to set the elevation belowground. Use has been made of the fact that in general one block course equals
threa bricks caurse, Keeping with this relationship, the heights of the planter walls has been coordinate with the
elevatons of the black walls of the main structure and the raised hatchway. The depth of the planter wall
foating below the surface of the ground should be based upon the maximum expected depth of the frost level in
the region in which the faciity is constructed, The bottams of the foctings should be sel at or balow the
maximum frost |evel. This is because freezing action of moisiure in the soil possibly could heave the planter
wall upward if this precaution 1s not taken. Each owner / builder will need o delermine the depth of the faot ngs
for his shedter location by consulling with local buitders or the local building deparment

ERICK MASONRY FOR PLANTER WALLS

Brick is selected for the expcsed Faces of the planter walls in the example facility to maich tha appearance ef
the axisting residence and yard, Combined brck and block walls are illustrated.

An glternative would be to construct salid brick walls which could be done without altering any dimensions in
the example illusirations. Although brick could be substituted for brick ang block in combination, solid brick
walls would be more costly for matenals and alse weuld increase the labor tme for laying the masenry.

Another alternative would be to construct all masonry walls below ground (those not visible 1o people in the
yard) of block, using 12" wide units or two widths compnsed of one B block unit and ore 4" block unit. This
alternative also requires no adjustment of dimensions in the example illustraticns, and it would be the least
costly and most guickly erected wal among the allematives.
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The bncks selecied for the examphe faclity are modular wih the mascary block units used for the shelter
walls, Since bricks are availakblein slightly different sizes and alsc in oversized unite, selection should be made
carefully so that overall dimansions of the planter walls do not vary from those glanned when the bricks are
laid, Otherwise some plan dimensions may need to be changed from those used in the example lusirated
here. Selact bricks of a length that is modular with back-up masonry block units to be |aid in the planter walls.

Because the height of the brick planter walls relative o finish grade of the yard is redatively [ow, overtuming
of the walls due to scil pressure from the fill behind them is not a problem for the example facildy. So, vertical
reirforcements of the planter walls is not providedin the example. Verlical reinforcement, tied to dowels placed
in the footings, should be used for planter walls higher then 3 ft. above the ground surface of the yard to
prevent overurming. Consull with an architect or engineer It vertical reinforcement of the wall appear o be
neadead,

Horizontal reinforcement is used in the brick and block wall to hold the masanry wythes (the separate planes
of masanry that make up the entire wall thicknass) together. Trussed joint reinforcement for a 127 wall af teo
wythes (three wires running horizontally in the reinforcement} s used in the example. The joint reinforcement is
placed in avery second biock bed course as is mndicatedin Figure G2,

The masonry planter walls should be laid in much the same manner as was described for the shelter walls,.
The main difference for the planter walls is that two wythes of masanry are to be [2id up more or l2ss togethar
a bnck wythe on the exposed face and a back up blocx wythe.

Before laying the masonry, place brick and block units into position dry on the footing o verify locations of
the morar jaims in plan. If modular brick ard biock units are used, as ilustrated then the joirts of the brick and
bilack will align with twa brick length equal to cne biock [ength and three brick heights equal to one block Resgit.
Mark the joirt lacations on the footing for use |ater 23 2 guide whan the martar work procsads,

STEF & BY @ STEP & PROCEDURES
PLACING THE PLANTER WALL FOOTING

Step 1. Locaie the outside comers of the planisr walls relathve to the shaitsr and also relathes to the point of herfooavtal refererce. S8l
pormer stakes and siving Bines to guide the axcavatdon work, follcwring procedures slmilar o those described for previows layou work,

Step 2, Eucavats soll as required, to the depth of the botioma of the planier wall foctings. or place and compact Bl soll I the fooling|
busnas de inasde Hhe excavation done eariler for the shefter, Varily (he cofmedt depth of the hootings @2ing 3 Iransk level of ‘water filbed hoss.
[Erectien and level the surfscs of the soll in the footieg Trench.

Step 3, Placa hﬂv_l;r boards just osnskde gach comar of the planter walls and ad|ust them vertically 1o the correct hstghl of the lop of the
plarter wall footings. Extend spring #mas acreas the batter boarnds to esiablish the Hnes and height For the footing tlde forms, Flace another
of siring ines across tha batter board 12 inaide the outer string lines to established locations of the inside facus of the pilﬂirmll!
ctingss.

itep 4. To sl side forms for footings, nad siakes on about 4 . centers on kenghh of 2 X 10" lumber which will be used for the forms.,
butting ards of umber should be Spliced 38 Indicated I Figure 1 when avalable wmber lengeh are shome than Lhe sidea walls to be
aired, Footings for Hhe return waits ot the steps will be located and formed Ister In the consfruction work,

Step 5. Befone procesding, verity fhat all comers of the ooting side forms ane & the same slevation. Adjusd say forms 81 may be

lep 8. Brace the footing sikda forms at about 4 . cemers akong thelr kil lengths on both Hees 10 Irsure that the wet cononeta will not
orce them outward. Braces can ba short lengths of 17 X 47 boards nalled 1o the topa of the forma ot ahe 2nd and to stakes driven &t an
Qi Irva the g rownd ot Hhe clher end.

p 7, Cul lengths of No, 4 reinforcemeni bars and place two bars in sach foollng, as indicated it Figures &1 20d 82, Sverlap bars at
= -If mora than one bar | used for any single length of reinforcement, overlap the bars 247 and wire them togethe:, Bars should be

uppoTted along their lengths abost 3™ above the sumace of the soll using shomt langths of bars driven inte the oodl, Gowels in the planter
| footinga ane Nl frtedéd for the design ahown which does mot reqiaine wertical reinforcdme t, but dowels and verlical reinforcament may
be receazary |f the plamier walls project higher above the kevel of e yard than s Incticated |n the design trad 15 Pustoabed,

Step B, Place concmis ino the footings forma. Use 2,500 psl concrete. Scresd the wel concrete Nush with the 0p =dges of the Torms.
octing side forms may e removed after the conc reis 1as 39t Up.

———




The same control rod for vertical coursing that was prepared for the shelter walls may be used for the planter
wdlls, since the wertical coursing height for both walls should be the same. Mote that thiz may not be the case
if joint thickness of bottom courses have been adjusted due to unevennessin the slevations at comers, It may
be heipful o add marks on the contrel rod to lecate the bnck bed courses and joint thickness for each segment
of black height.

Begin the masanry work for the piantar walls by setting the comers. Block comers should be placed first
followed by setting the infill block along the length of the wall seqment and using 3 Mason's string for accurale
alignment. The block should be layed up two or three courses, Then, brick ccmers should be set to the same
height as the block, followed by laying in fill bnck in the wall segment. At the top of the second block course
{third bed joint), horzontal joint reinforcement should be placed, and then the rext two block courses layed
starting again at the comers

A brick cap is provided for the planter walls in the example. The bricks are placed flat, as indicated in Figure
GZ. Note: Some bricks are manufactured with holes throughout the least thickness, When theses bricks are
layed flat, the exposed holes are aesthelically unsightly. Therefors, it is desirable to select bricks of the cap
that do not have holes

An altemative to the cap of brick layed that is 1o lay the cap with the bricks of edge, as is indicated in Figure
84, However, this requires dimensional changes in the height cf the lop of the planter wall for the axample and
consequent need to change details of the brick steps and access stair into the shelter.

RETURN WALLS

Construction of return walls at the sides of the brick steps requires careful planning as the planter walls are
erected 50 that the brick and block masonry work ends with the desired visual appearance.

The retumn walls are placed upon footings thal are at a higher slevation then the planter wall footings in the
exampia {sea Figure 65 and 68). The footings for the refum walls must be poured on compacted zail fill that is
placed after the lowermest three courses of block are constructed or the planter wall (Figure 68),

Retum walls are 8" thick and consist of 4" face brick and 4" back up blocks wythes, as indicated in Figures
65 and 67. Dimensional information for constructing the retumn walls s provided in the figures,

Fgume B3, Rustration of rroclter Souraing lor Dok and ek
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BRICK STEPS

Bricks steps leading to the hatchway entry into the shelter should be construcied alter the planter walls and
return walls are constructed. The dimensions for the steps are coordinated with the modules of the brick and
vlock units of the cutting of masonry units is kept to a minimum

in the example facility, a litle axira consideration has baan givan to the design of the steps to insure ihat
they will nct settle or displace dunng future use. In particular, the brick pavers are placed upon a concrete
oase. Althcugh it is possible to construct a masonry base (of brick or block} for the steps, a corcrete base |5
more substantial and actually may be easier in the long run to construct. The concrete base should be placed
after the retumn walls are placed The concrete base is placed upon a compacted soi fill that is sloped
approximately to the angle of the steps [see Figure 68),

As most buillders discover when daoing nearly all finish work, actual dimensions of the working space need to
be taken from field measurements of the surrounding construction.

Adjustments then are made in dimensions of the finish work to fit the field conditions. The reason for using
field measurementsis that minor dmensional vanations almost always occur in construction work-due either to
variztions in dimensions of materials or o emors by the workmen who completed the adjacent construdtion.

For the case at hand, riser heights of steps may require adjustments so that steps are of uniform height,
Measure the actual distance from the ground surface 1o the top of the brick cap an the plater wail. Divide these
dimension by 4 to obtain the comect height for each riser and the comesponding height for the steps fo be
formed in the concrete base. With this information, the forming of the base can proceed.

Forming of the concrete base for the brick sbeps is indicated in Figure 88. Trim four lengths of 2" lumber to
the height just determined for the risers and pesiticn these at the face edges of risers as shown in the figure,
The top edges of these form boards are used asz screed edges 1o form the steps when the concrete is placed.
In placing the form boards, the comect position of the steps should be marked on the two opposite relurn walls
with pencil or chalk. The riser forms then are held in place by means of wood blocks fastened temporarily to
the retum walls ag indicated in the figure.

Brick pavers and risers are Igid in mortar after the concrete has set up and forms are remaved. The brick
paving pattern shewn in plan view in Figure @ fits the modular size of the brick units, 20 no cutting of brick is
required to the treads. Riser brcks must be cut to length of about 1/2” shorter than the step nser dimension. A
grass section of the finished assembly 15 shown in Figure 39,
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Ertry to the home shalter 15 by means of a hatchway
and stairs. The hatchway opening is protected from the
weather with & wood-framed, matal clad cover which,
because of itz weight is in two sections for =ase of
cperations. A simple slawr, consisling or wood treads
supported on wood stings, is provided, A hand rail is
recommended for safety of occupants access and
egress due to the relatively steep siope of the stairs (see
Figura 107},

HATCHWAY COVER

Construction details of the hatchwsay cover are
indicated in Fiqgures 12 and 13. the paricular details
were selected to provide long termn durability of the wood
caver in meist conditicn and to malch the overall visual
character of the faclity.

The hatchway cover rests on a course of brick to
elevate 4 above any water from rain, snow, or yard
imigatian. The cover also is sloped in one directan o
provide posilive drainage of the surface. Woed framing
layout, plywood deck, and sheet metal cladding matenial
are indicated in the figuras

The covers operate on hingas which must be firmly
secured to the masonry of the hatchway enclosure walls.
el bars embedded in the masonry and with bolts pins
are recommended at the hinged points (twe for each
section to resizt the forces that will occur wnen the
govers are opened and closed.

STAIRS

Strings o support the stairs treads are cut fram a pair
of 2" X 12"s. Cutling dimensions are shown in Figure 70.
Stnings should be secured to concrete block sice walls
for stabality of the stairs,

ZSlairs reads are cut fram 2° X 8" lumber and nailed to
the sirings. Figure 71 indicates the plan dimensions of a
typical tread. However, field dimensions of the actual
hatchway opening should be taken and the cutling
dimensions adjusted as required.
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VENTILATION

Use of the facility as a fallout shelter or temade shelter may reguire supplemental ventilaiior for extended
use perigds in same climates and during saome se3asons. Small, enclosed spaces having few opanings and with
several cccupants somelimes do not provide adequate fresh air replerushment for breathing comfort and can
become intolerably hot as a result of heat discharge by the accupants. Heat build up from cccupants is likely to
oceur even when the occupants are sedentary.

Recognizing this problem, we recommend that shelter spaces without ordinary natural ventilation should be
provided with some means of forced veniilation, The example below ground faciity described in the booklet is 5
type fer which supplemental ventilation shouid be provided.

The needed ventilation can be provided in more than one way. A hand operated fan can be purchased which
provides an economical selution to meet the need. Altematively, a small electrically powered Blower may be
installed. Howewer, it should be recogmzed that elecincal power may be disrupted dunng severe weather
conditions or during radicactive fallout condition when the shelter most likely would be in use

Installation of a ventilation system, whatever the lypa, requires certsin components in order to cperate
propery, The following components shouid be installed during canstruction of the shelter, whethar of not a
blower fan is included at the time.

An air intake pipe from outside air to tha fan connection point inside the space

A hood at the oulside end of the air intake pipe so ihat foreign matenal (such as fallaut radiation) in not sucked
through the pipe by the fan and dispersed into the sheller space.

An air exhaust pipe from the sheiter space to the cutside, located on a wall cppaosite the air intake pipe and fan,
so that good sir distribution is achiavad.

Fipirg requirements and details of the air intake hood are shown in Figuras 14, 15, and 16.

se of the examphe facility as an ermengency sheltar requires no clther mechanical system besides ventiation.
Conveniences such as eleclric power, piped dnnking water supply, and heating may be provided but are not
necessary for occupant safety ar survival.
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LOCATION: SOUTHEASTERN UNITED STATES

A zwimming pool equipment house and tornadao ¢ fallout shealter similar to the one descnbe and illustraied in
this booklet was constructed by a homeowner residing in Georgia. That shelber was the source of inspiration
that led 1o developmentof thiz detailed guide for construction of a wtilitarian Facility thal doubles as a protective
shedter.

The homeowner of the shelter illustrated in this saction constructed much of the facility by himsalf, using
contractor services only fer some of the heavier excavation and concrete work, He has aptly demonstrated that
2 suitable shelter can e built by a diligert, although novice homeaowner/ builder

Maost of the features of the shelter llustrated in previous pages of this manual are present in the sxampled
shelter descrbed in the secton. The constraction details of the sheiter llustrated i previous pages somelimes
vary from those used in the cwner built shelter largely so that standard construction practices are presented but
the overall results are essentially the same for both examples

The owner ¢ builder constructed his facility without benefit of the detailed drawings and descriptions of
construction procedures furmished in the manual. Much of his work was imprevised fram ather informaton on
home shelters published slsewhere. To that information about shelters, the owner f builder applied common
ponstruction practices plus a few of his own techniquas to achieve the and result

Thie owner-built shelter is located in the rear yard of the residence adjacent io & swimming pool wherne it has
been integrated with yard landscaping. The only differences in appearance betwaen the owner-buill shelber anc
the sheller illustrated throughout this manual are the brick enclosures of the ventilation piging of the owner-built
facility. These enclosures are purely decorative, however,

The owner-built shelter illustrates a new application of an older concept for pretective shelters. Both tornado
and fallout radiaticn protection require relatively massive construction that is most economically achieved by
utilizing earthen as the protective mass. Underground earth covered construction affords a natural answer 1o
the need for mass and readily meets the proiective requirements. Hence, belowground shelters have beer
recommended frequently in the information published by the Federal Emergency Management Agency

The innovative application af sail caver for the owner-built shelter ligs in the integration of the underground
protective shelter concept with the landscape of the yard. The raisied, brick faced planter and iz soil cover over
the shelter that lies beneath are {he prncipal features of this integration. Ltilitarian use of the facility to
accommodate eguipment needed for a swimming pool 1s an added benefit,
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Innovative application of the earth covered shelter concept is further ewident in the construction details of the
owner built facility. Foremost 1s use of the revised planter which not anly reduced the excavation work without
the ioss of overhead soill cover needad for tomado and falloul radialion protection but also created he brick
landscape feature in the yard that is comparable with the brickwork of the residence

Plans, elevation, and section shown in the figures cn pages 42 and 43 were prepared from field
measurements of the as-built shelter. As noted, the owner built worked from incomplete plans provided from
another type of sheller and made desired modification as he proceeded. Photos of the construction phases
shown were taken by the owner-builder

Although the cwner-builder kept good data on cost for construction his facility in 1978, maierials cost have
ncreasec crastcally in recent years so much that the cost data furnished by the owner-builder are of little help

n estimating the cost of construcbon a similar facility today. Total cost for the owner-buill shelter, excluding
brick work of the planter was 31 271,

In this manual, specific cost information for the example shelter illustrated in previcus pages has not been
ncluded. Instead, we have electad to furmnish a relatively complete list of matenals. "With this list each futurs
nomeowner/ builder can obtain cost for materials and contractor services in his own area at current prices

T - -:' r] r-'-'-' _:.r"':i‘
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BELOWGROUND
HOME FALLOUT SHELTER
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GENERAL INFORMATION

This family fallout shelter, designed primarily for homes without basements, is a pemanent home shefier lo
be placad in the yard. [t provides a protection factor of at least 100. Tha minimum standard of protection for
public shelters throughout the Unitec States is a protection factor of 40. This design assures that persons
inside the shelter will be protected againsi radioactive falloul following a nuciear attack, and will also have
protection against earthguakes, humicanes and tomadces.

Following are detail drawings of the =helter, which is capabla of housing six adufts. it can be built of poured
reinforced 'concrete, precast concrete slabs, or a combination of reinforced concrete blocks and poursd
concrete. If it is hullt as detailed with the tcp near ground level, the roof slab can be used 35 an ouidoor patic.
The shelfler is accessible by a hatch-door and wooden stairway. Fresh ar is provided by a hand operaied
centrifugal blower and two vantilating pipes that extend above ground level. In areas where there is poor
drainaga or where the ground water table s close to the surface, the fourth modification on page 72 may be
used. Bafore starting to buiid the shaiter, make caertain that the plan corforms to the local building code.
Oibtain a building permit if required, If the shelter is to be built by a local contracter, engage a reliable firm that
will do the work propery and offer protection from any liability or other claims ansing from is censtruction,

GUNDE TO CONTRACTS AND SPECIFICATIONS

It is generally advisable to have a written contract with your contractor, as well as techrical specifications to
supplement the drawing. A widely used and cenvenient contract form for construction of this size is the AlA
Document A 107, "Abbreviated Form of Agreament Between Cwner and Contractors for construction Projects
of Limited Scope Where the Basis of Payment is a Slipulated Sum®, copies can be acguired from the:
Aamerican Institule of Architects, 1735 New York Ave., N.W., Washingten, D.C. 20008. Somy but it would be
impractical to write a technical specifications to suit every local condition; howevar, the following summary of
generally accepted construction materials and practices should be a useful guide.

EXCAVATION

The excavation should have side slopes gradual enough to prevent caving, or appropriate shoring should be
provided. Materials used for backfill and embankment should heve debris, roots and large stones removed
befora placement. The subgrade for the floor slab should be level for ease in placing waterproofing membrane
and to provide uniform bearing conditions for the structure. The area sumounding the patio should be sloped
away at a8 minimum grade of 1 inch per 10 feet to provide good drainage,
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CONCRETE

For details of concrete construction, the "Building Code Reguirements for Reinferced Concrete (AC] 318 -
#3)" shouid be followed, This publication can be cbtained fro the Amencan Concrete Insidute, Box 18150,
Redford staticn, Cetroit Michigan 48213,

OPTIONS

To accommodate additignal persens, increase ihe shelter length £' - 6" for each two (2) sheller spaces
required. DO NOT INCREASE THE (9" - 4~ WIOTH)!

Electrical servica for lighting and outlets may be installed in the shelter from a separate residence circuit. A
tranch circuit breaker should be installed inside the shetter. Additional lighting and outlets may be provided
‘ram this circut for the patio abowve,

An electric motor and pulley may be installed to operate the centrifugal hand crank blower by virtue of the
electrical service option.
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NOTES

Exterior walls, floor slab and under roof slab shall be waterprocfed with a 2-ply membrane waterprooing
system. This provides a continuous blanket which seals the entire area of surface to be praotacted, The
membrane shall be protected from backfill damage and when completing ather stages of construction.

Flace flag stenes or bricks on a sand bed when using the rocf slab as a patio.

There are a number of commersially preduced metal roof hatches that will adequately serve a5 a shelter
door. _Hnwever. as long as the door is weatherproofed and durable, a homemade, galvanized sheet metal
covering wood door is suilable.

Bevel all exposed comers of concrete 3/4" at 45%.
Structural design data;

Steel = Grade 40

Concrete = 2 500 psi

Soil [minimum} = 600 psf, ¢ withstand downward pressure
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POSS5IALE VARIATIONS

Thig first variation utilizes 12 - inch reinforced concrete
masanry units for walls instead of reinforced concrete. The flaor,
roof and entrance way are the samea as in the basic shalter, and
the amount of protection provided is essantiatly the same.

If a basement is available, the shelter may either be separate
from it or atteched. In this wvaration, an attached shefter is
entered through the basemeant of the house, thereby permitting
dual use of the sheler space. Other advantages of this
modification nclude flexibility of shape and design to conform to
the house cesign and the use of the same Kind of building
materals as used in the construction of the house.

If the topography permils, the shelter can be built into a
hillside or embankment. This modification inceasas the profec-
twon facter by the addilion of an earth mound over the sheiter. A
maximum of 3 feet of 2arth cover is recommended.

The prncipal adgvantage of this shelter modification is that it
can be erected with a mimmum of excavation in [ocations where
there is poor drainage or where the greund walter table is close
to the surface. Howewver, the exposure of the shelter abowve
ground requires the addition of aarth mounding around all sides.

This shefer modification permits the design and constructhion
of a shedler with a fairly small hatch entry. The iron rangs placed
in the concrete wall will zlsc maximize the usable area

SECTION




LIST OF MATERIALS

COMNCRETE &80 cu. fi
235cu. fi.

50 cu. K.

345 cu.

Total 12 cu. yds,
SBOlin. /.
W 945 Jin. ft

260 in. i

1

16 lin. ft.

STEEL REINFORCING

T wire - B° coils

Hand blower w / mounting brackets
3" galv. stesl pipe

3" galv, ells

3" galv tee

3" galv cap

Intake hood w f scraan

Exhaust hood, w / screen

Wood carriagas, 2" X 12" X 10
Wioodtreads 2" X 8" X 27 - g"
Woodplates, 2" X 4" X 2'-8"
Hatch door, metal covered
Woodplate, 2" X 8 X 7'

Wood plate, 2" X 8" X 14'
T-hindges, B" X 5 1/2"E.H., galv.
Hasp and staple, galv.

Chain door stap, gak.

Anchar bolts, 1/2" Cl X 8"
Expansion sheilds and balts, 3/8' CL X 4"
Waterproofingmembrane
Flagstore

Sand

Cant strip

FORM WORKING AND MATERIALS NCT INCLUDED

E O == & L} = =k =& k 0O kK a2 & x = *’i

F15sq. /.
100 =0. #.
1.5 cu. yds,
12 lin. ft.



CHAPTER 5
BELOW GROUND
REINFORCED BLAST SHELTER
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GENERAL INFORMATION

This family blast shelter can be placed in the yard and will prowide protection agamsl thermal effeds, fallout
radigtion. and blast effects from a nuclear weapon. |t is designed (o accommaodate six adults, This shelter will
also provide excellent pratection against tomadoes. It has a protection factor greater than 100. The minimum
standard of protection from fallgut radiation established by the Federal Emergency Management Agency for
public shelters is a protection factor of 40. It will withstand blast overpressures of up to 15 pounds per square
inch {psi). If it is buill as detailed, with the top near ground level. an outdoor patio can be constructed above the
roof slab, The shelter is accessible by a hatch door and wood stairway. Fresh air flow is provided by the hand
aperated centrifugal blower and two ventilating pipes that extend above ground level.

The blast effect from a nuclear weapon is a wave of air, al high pressure, mowving outward from the
explosion. The moving air is strong enough and lasts long enough to destroy buildings out to a distance of
several miles. Ordinary homes will be damaged or destroyed by the blast pressure if it exceeds wo pounds per
square inch. At 15 psi peak overpressure, homes will be reduced to rubble anc there could be fires anc
smoldering debns.

People can be killed or injured by blast in three ways; Firsl, the blast pressure acls directly on weaker paris
of the body such as the lungs and eardrums; second, it hurls pieces of debris about at such speeds that they
can kill or injure; and third, it can throw persons against solid cbjects. Protection from the effects of blast can
be provided only by structures strong encugh to resist the blast wave, Occupants of a shelter can be killed or
severgly imured if axcessive blast pressures enter the shelber, A good blast shelter must have the opening
sealed to keep out the blast wave, as well as smoke and toxic fumes.

The shelter has a wood main hatch cover and a smaller wood access halch cover, both of which are
hardened fo prevent the blast wave from entering. The main hatch cover weighs about S00 pounds and would
be opened only when needed to move fumiture and equipment in anc aut of the shalier. The main hateh cover
iz held in place by load binders {five on sach of the sides). Pegple enter and |eave the shalter through the
access haich opening in the main halch, The access hatch cover is hinged and weighs about 100 pounds. It
giso is held in place by load binders (two an each of the long sides).

The ventilabion piping includes a gate valve and pipe cap on the air intake, and a pipe cap for the air exhaust,
to prevent the blast wave from entering the ventilation system. During normal periods, the pipe caps on both
the air intake and exhaust should be removed. This will permit some nabural ventilation and help keep the
shelter dry. When the blast sheiter is to be used for protection, both caps should be placed on the air intake
and exhaust, and the gate valve closed for the blower, 1o prevent the blast wave and smoke from entering. As
socn as the blast wave has passed over the shelter, the gate valve to the blower can be opened, the pipe cap
of the air exhaust remowe, and the blower started, If smoke contaminates the air araund the air intake, it will be
necessary to delay removal of the pipe caps, and biowser cperation. To prevent fallout particles being pulled into
the shelter thought the air intake, and optional air intake hood can be stored in the shelter and installed after
the blast,

If the attack doss not cccur at the fime that shelter has been occupied for about 2 hours, the verdilation
system should be operated for aboul 15 minutes W provide fresh air in the shelter. The ventilation system
should then be closed again and the cycle repeated until erther the blast wave has passed over the sheller
{detected by a shaking movemeant) or the danger of attack has ended.
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Before building the shelter, make certain that the design canforms to the local building code. Cbtain a building
permit, if required. If the shelteris to be built by a local contracior, engage a rediable firm that will do the work
propery, offer protection fraom any lability or cther claims ansing from s construchion, and will guaraniee
wiorkmanship and materials for a period of at least ane year.

DRAWINGS

The drawings on page 79 through 83 show the details of the shelter. With these drawings, a contractor can
build the structure. Individuals who may not be able to read and uncerstand the designs and plan Lo construst
their own shelter may reguire outsice assistance.

GUIDE TO CONTRACTS AND SPECIFICATIONS

It 5 generally advisable to have a written contract walh your contracior as well as technical specifications to
supplement the drawing. A4 widely used snd convenient contract form for constructing of this size is the AlA
Document A 107, "Abkreviated form of Agreement Between Owner and Contractor for Construction Project of
Limited Scope Where the Dasis of Payment is a Stipulated Sum,” which is available frem the Amerizan
Instituie of Architects, 1735 New York Ave,, MW Washinglon, D.C. 20006 It would be impractical to wrile a
technical specification to suit every local condition, however the follewing summary of generally accepled
construction materials and practica shauld be a useful guide.

EXCAVATION

The excayabon should have side slopes gradual enough (o prevent caving, or appropnate shoring should be
provided, Malerials used for backfill and embankment should have cebris, rocts and large slones removed
befare placemenrt. The subgrade for the floor slab should be level for ease In placing waterproofing membrane
and 1o provide uniform bearing conditian far the structure. The area surmounding the patio should be sloped
away at a minimum grade of 1 inch per 10 fest to provide good drainage.

CONCRETE

For details of concrete construction, the “building Code Reguirements for Reinforced Concrete (AC! 318 -
X B3}" should be followed. This publicaticn can be obtained from the American Concrete
el Instibuie, Bax 19150, Redford Station, Detrcit, Michigan 48219,

WATERPROOFING

Waterproofing specifications may be obtained from the nearest Departiment of Housing
and Urban Development offices, or those of &
reputable manufacture of waterproofing materials
may be used. Special attention should be givento
assure good waterprocfing materials are being
used and the contractor should guarantee it Tor a
period of at least 5 vears




VENTILATION

all pipe and fitlings shal be galvanized. Suilable ventilating blowers and roof ventilators are avalable from
many sources of supply, Fabrication details and installation requirements will differ. Blowers having geared,
hand crank drives (motorized available)can be obtaired from the following commercial 2ources:;

fd TEMET U.5.A., INC P.O. BOX 439, Great Fails, YA 22066

& LUWA Lid. US. Office 4400 East West Hwy., #229, Betheada, MD 20814

1 CENTAUR FORGE Led. PO, BOX 340, 117 M. Spring St. Burlisglon, WI 33105
B TEXAS AIR HANDLERS P.0O. BOX B851256. Richardson, TX TS083

Tha names of specific manufactures of equipmant are given only as examples, and do not denote a
preference for their products or that other equally suitable tams are not available.

The optional air intake hocod can be fabricated by a local sheet metal shop in accordance with the details
included in my manual,

VARIATICNS

K he topography permits, the shelter can be
built into a hillside or embankment, This modifica-
tion can increase the protection factor further by
the additional =arth mound cwver the shelier A
maximum of 3 feat of earth cover is recom-
mended. Tha minimum cover for the shelter s
shown on the detalled drawings. On the downhill
gside, 3 maximum slope of 1 on 2 & recom-
mended within 18 fee! of the sheier. There are
ne restrictions on the slope on the uphill side.

The principle advantage of this shefear iz that i
can be erected with a minimum of excavation in
locations whare there is poor drainage or where
the ground water table & close to the surface.
Howewver, the exposure of the shelter above
grourd reguires the addifion of sarth mounding

s around all sides, A maxmum slope of 1 on 2 is
— recammended within 18 feet of the shelter.
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OFTIONS

The sheiter shown is designed to accommaodale up to six people. To accommodate more people, increase
the shefter length 1' - 3" for each additional sheiter space. Do not increase the 10° - 3" width without
recesigning the rcof slab for the lenger span.

Electrical service may be brought to the shelter from a separate circuit in the house. A branch circuit breaker
should be installed inside the shelter, This is for use under normal fimes, since electric power may or may not
be availab e durng the shelter pariod,

A floor drain connected to sawer inas may be installed in the floor slab. Piping should be placed under the
ficor slab (not imbedded into floor slab).

The cptional air intake haod, shown below, can be installed after the blast wave has passec by removing the
gooseneck piping and slipping the air intake cver the pipe and tighten the hood 1o the pipe.

-f—.r' CHLAME TE R~ e

RUSTRRACDF SCRAEEM
| =t TR B MEZHM SOLJER

f-"" T LT OGLEEWE
-+
R
T
i -
i ')
| &
[u}
| o
L o
__F_T ;\.
1 <
-
4 TAE” w VT e 3 13 s
RAETOL STRAPE _ LPOT .
wELD OR SCREW TD — et m
SLEEVE - MoLa GalvaMiFin
SHEE T Wg TAaL SLF8 &
4 TP SELF TA&PPING - -
LAY
- .

INEIDE OF SLEEVE
T ET T PPE 17 » 1 F Lu BEMT FROM
16 GAa METAL '®iTH 1
BAGC HIRE SCREW &RD AL
SPOT WE LD TO G4 8 | wE

1 3 MIPE



Tl

EXHALIST

rn

LEL SRdeg1-4 II:\-T

|- teazasas |
Lf 1

. . — ;
n-r--rncil\ §§ l:r":n-i_“_/' N L"'~~_\u--|r-;|':

Tl
STRC.TRF I




ALl

T
e 3T sn R 3 = Fusttone GRACE
el
7wl I eE
- L L o N . i A
N 't 5 1._, Be .
' HE i‘-‘h‘ﬁ' : .
T-a g * ZEE
RC) ]a:“-;_ Tal, T
[S s )
i‘:tll'—_?'npl:
T“‘-.,u- -FnC BARS Fararas
F T AR o [T R R
" nl: 1 '_r:':L L
é B CLIwm = HEE O Jr="n |
I — -t
e Cutan
] LA
dm=3og
I e BaAs T seadl |
L - . " L RpTmAT_ZX
E‘ B 3 - fams o |- FiLas J,f* c
A O3 Il ) -
=
i . NET g \ﬂ/ .
1 L . .
gF S
d Lo
Secdon A-A
MM :;szmmm
T ad" [ HEQMER
'-:IH:\D 5IRF— 15EE CETAI £Y r‘.“qpqmm
AL 'lI T W RLANT
HIKGE P WETAL COVEREDMUH
“OOn AT HEOER [
[ 1] CFE DETAR T E iR IWTRSE PR
T
- PR —,
e L i
- SRADL L
AN -
oL ik T
Tl BATY
WA
BOLTS A IMSERTS—
J:l-*'—«:'—--""".'a
g aG i
% LR
CLERR [ W
) [
prmr-0tas !
::mmm:-—{
4
\ |
olE
| =
a - r
: 1
11 - Fi - ¥ | |
. 7 wd® B_ATE M
o - ] -umm‘{‘ﬁ-f \
T2 OR wI0RTS ""3 ll—wf
A pETML "
TR
Saction B-B




a1

]
_I
- roL
-
iveson ;|
114
CL D
o W |
e [
=
l ] - [
= ;‘E
! o
- CIE B ] ror 8 & F F B R "o ono7 — £ [ =
=) r v --+= - - h‘"—mur_g_n
. L
[TF |
Rac-r r_/{ "‘I‘i Y
L T T
AT |:'P z 1”'5 .D‘F':'-
Sacton C-C
k" YEL WATCH uR LAnalrsT
DETML " BIEERCCE
3 1T GAMD BED FLAGETORE L
e
ORALE . \ g ] Y
— 1 e s
D 4 ol =
f = > —raay : . -@—i#
oo -
. -l'Ié - :‘. .
F ATVRAF 5EF 1 q_:'i
my v i
o (I
R B
1 [T
&r
. . P =oc
B e Rl 8 |
w ] WEFT, M
| SENTER OF
WaLL]
ll;-a'-rc:" b
i a L STMCTERDD i
H :F i fhe=a L o WSTAESEROR) i
! P o~ DOWELE ]
R : HERE el | e 1]
1 | e = S —iseEa s
| = p R — e
1 * F 1 T 1T v = = M T -
| 5] b e 7\{\
1 7 a i = T T
] Ca _gr




a2

i
BEWEED FECE
€[ SECTIORE
FOR QCTURRE W E

e I T

o
P

4]

Main Heich Cover Doladl D

=T
RORTOMTE. REHF
weERL OCC RS
—
1
E L mIonTR, M
‘ = HORLIOWTAL REMF
Typical wall relrd &t comars
¥ =8 5,000
T o FRAGE
¥ § SHEEY wETaL
- /_I:Mn
0
I
e
5
[
i
F‘ L]
pa T
T - |TRAME ARTM NG OFEmRG]
- ]|
" :‘n.,: —
} = e r— P .
- C 1 !
"\‘ 1
-l‘u'_l"» -
ba
SHEFT wEL
CowER —"; Fod a8

Tav wge

e e TR
-



a3

NOTES

Conecrete - All concrete construction shall cenform to AC) code 318 - 83 Concrete 28 day strength shall be
000 psi.

Exposed edges - Bevel all exposed edges of concrele 3 7 4™ at 45 degrees.
Reinforcing Steel - All reinforcing steel shall conform to ASTM A 615, Grade 80

Wood - All wood products shall be fabricated using structural grade lumber with a minimum allowable stress of
500 psi

Waterprocfing - Extenior walls, roof slab, and under the floor slab shail be waterprocfed with a contnuous
membrane walarproofing system.

Hatch Cover - 2" X 4" (in the hatch) standing an edge may be substinned for the 4™ X 4"s. Bolt or screw the
4" X 4" to the frame. Cover the outside with galvanized sheet matal. Provide a smake tight seal all around the
haich cover (neoprene gasket, weather-stipping, elc.). Load binders and their attachments shall have a
capacty of 2000 Ibs.

Piping - All pipes, sleeves, and fittings shall be galvanized steel. Cpenings in air imake and exhaust
goosenecks shall be coverad with a no. 8 mesh rusiprocf screen. An optional remavab le air intake hood can be
made and stored in the shealter for use after the blasi.

Fatio - Place flagstione or bricks on a sand bed when using the rcof siab as a patio.

-y
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LIST OF MATERIALS

ITEM MATERIAL

Reinforcement Concrete

Mo. & Bars
mmmﬁ—f .
Frame, access hatch vy r'-lm b:r
Main beams umber

i 4" X 4" lumber

Access opening frame

2" X B lumnmber
Meatal cover oot o
Load binders ea a
Fasteners io concrete o Boltor|
Fasteners to wood =B or Insert
Access hatch Hinges
Chain door stop
Piping

"1

90 dagres elbows 3", Steel

3" Id. Steel
Taas

3" |d, Sleel
Pipe caps
Gale valve 3" Id. Stes|
Goosenecks " Id. Stesal

3" |d. Stee|

Irtake hood (optional)

gmage

Treads 2" X 2 lumber
2" % 8" lumber
Flates
"X AT lumber
Anchors

Exp, Bolt or Insert

All extarior suﬁacas

Memb
Cant strip morane

Reinforcing steel supporting accessones,
L2 ware, eic.

Mails, screws and other Fasteners
Electrical wirng [optional)
Floor drain and sewer piping (optional)

GRADE
3,000 psi

arade 60

Structural
Structural
Structural
Structural
Galvanized

2000 Ib. cap.
2000 b, cap.
2000 b, cap.

Galvanized
(Galvanized
Galvanized
Galvanized

Galvanizaed

QUANTITY

18 cu. yds.
3000 Lin. ft.

A5 1in. i
14 [in, ft.
120 in. fi.
12 lin. #,
40 sq.fL
14 pieces
10 pieces
18 pieces
Z pieces
1 pieces

1 unit

25 fin, ft
2 pieces
1 pieceas
2 PrEces
1 pieces
2 pieces
1 unil

24 lir. £t
30 i, 11,
& lin.. fi

4 pieces

750 sg. it
24 lin. H
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CAUTION

This home failout shelter design should only be constructed in low risk areas. A low nsk area 1s one which is
not expected 1o be subject to the klast effects of a nuclear weapon, It is suggested you contact your State ar
lccal civil preparedness director for information concerning the type of area you live in, i e low risk or figh risk
area.

GENERAL INFORMATION

This shelter can be permanently installed in the basement of your home and will not interfere with its utility in
any way.

In basements whose walls are mostly below grade on all four sides, adequate shelfter from fallout radiation is
provided by medifying the overhead floor joist and ceiling canstruction as shown in the drawings. The plywood,
which is screwed 1o the bottorns of the joist. supports the masorry shielding materal and provides a solid base
for a more decorative celling treatment. A beam and jack pest are used to support the extra weight
Approximately 2 man days are reguired to construct the ceiling.

SHELTER SIZE

The plans on the preceding pages show two sizes of shelter of this type - & 12' X 15 size, which may be
suitable for use in many one story hames, and a 12° X 12 size, wnich is suitabie for use in many two slary
TR,

- the following pages, under LIMITATIONS OF THE CEILING MODIFICATION SHELTER IN BASEMENTS, you will find
illustrations of the conditions which make this type of censtruclion an sffeciive shelter, and some additional
things that must be done il these conditions are not met by your particular basement situation.

Mote that some joist spaces contain heating ducts, or are closed in with sheet metal to serve as retum air
ducts, the protection in this area of the shelter is reduced since bricks or blocks cannot be placed as shown in
the drawings.

CULVERTS

Examples of shelbers you should talkie mmedetely upon atiack
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LIMITS OF THE CEILING MODIFICATION SHELTER IN BASEMENTS

This cross section of a ane slery house show radiation coming
into the basement from fellout particles on the roof and the ground.
Mast of the radiation comes fram the mof because of the shielding
effects of the ground cutside the basemeni wails

The shaded area in the basement floor plan shows the location of
the best potential sheiter area [approximately 50 square feet). The
drawings of the preceding page are for the adding of bricks or
blocks in the ceiling over this best comer.

This placement of added weight in the proper portion of the
basement ceiling will considerably improve the protection in the best
comer. Mole that (s not necessary to add this weight of the entire
cailing araa.

The extent of the ceiling modification area depends on the type of
house {i.e., cne or two story), the dimensions of the basamant, and
the amount of basement wall exposure. In a one story house,
appraximately ane - quarer of the area of the basement ceiling
should be filled with the concrete blocks or bncks in order to cbtain
the most protecton out of this improvement.

This arrangement will effectively shield ail of the radiation coming
fram the rocf - the largest contributing sources

basemert ot
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Wit is found o be impractical to shield one guarter of the basement celling area. the extent of ceiling
modifications may be reduzed to any desired size by constructing verical masonny wails an the twe open sides
of the shielding area, thus providing & room suitabke for use as a hobby or [aundry room. These masorry walls
will alse provide protection from excessive amount of radiabion coming throwugh exposed portions of the
basement wall.

In homes with 2 or maore stories abave ground, the axtent of the basement c2iling modification can usually be
reduced to 12" X 12'. Mote, however, that vertical side walls may be required if the basement wall exposure
exceeds two feet.

Adding bricks or Blocks to the basement ceiling can alse create shelter in certain portions of the basement of
split lavel homes |t is recommended that expert advice be sought for bazement situations which do not 14 the
plan sizes or illustrations in this manuail.

MEDICAL SIGNS OF RADIATION SICKNESS
Complete coverage should be

INITIAL SYMPTOMS - Low dotes of radialion are not life Ihreatoning and will prodlice fimiled iBved. AS SEEN in the accompanying
meflectivaness ard usdally for only bref perocs, most peopds should be atle to peform Imited  |picture 1he vaned elements of radioac-
weorh and bueely s befwesn these altacks ard during the long lasent period. For doses grester  lHiyg gmisslons are erratic and will pe-
than 500 oGy the niial sympsome can be quie severe and, twouph disablng, de ot [nefraie low density walls, mofing and
mmediately threalen e rE easily. Anything you <an do 1o

REDUCED RESISTANGE TO INJURY AND DISEASE - s radisten mjury & Incremses,  [[SOUCE ¥YOUr exposure level and expo-
ganernl health celenormtes ard the cemaged immone sysiem loses its abiily o probect bhe Sure time could extend your life

body. Redabor imgury &nd he harsh shefered emdrcnment work in combinalion jo produse &
reduced siae of heatth inthe perscn, This weakened conddion leacs to 8 signficani reass in
the numbers of diceage and infecson casualtes. Radiamen inury makes peocle mone
suscapticle 1o the effects of chamieal and Beslogical agerms.

DELAYED HEALING AND MEDICAL COMPLICATIONS . Peopls injured afer ssvens
redmion =xposure wal fece incressed morieity and a lengthened  cowse of ecovery. | fhe
imury to the immone system has heesn sewere, patems p'qbnﬁ:p will mot ba able o resesi
infection. After radiaion exposure, wound hesling wil be celayed and the duration of medcal
treatmen! and metalty wl be ncressad compared B o8 amilar woumd wiEhout radelion

eaposune. Gevedsy eposed persons should be pssgned work that minimees the rsk of futher
Py ATt B iU re yalem fas recovened

COMBINED INJURY RADIATION AND WOUNDS

Tre intEal radistion injury is mot an mmediate medical emergency N combined niury. Intial Mmedical rearimenl i€ direded Yoward presardrg 1e and
kmhb

PROLOMGED AND RORE COMPLEX TREATMENT - Headrg of wounds. wil take onges, as there = ar.'lluuh- & delay of the haaling piocess
: o meedical degnows,

SURGERY AND COMPLETE EARLY TREATMEMT - To mnimze the complcabons of nfeclions on bolh the healing process and patent sureeei,

every sfiempl wil be mads o compleie surgcal procedunes beipre the immune sysiem 5 deprassed,

INCREASED MORTALITY - Even moderwls injuries can lowsr the L0500 substanialy  Stated anodher way, radiaben esposures will increass
morality mbes over thal expected for jus! the convendional injury. Corveniona! njures combined with radialion esposure ame very sehious, ard premp
mecical diagrotis and (feaiment shoukd not D@ delayed. Injwics that are bemign by themeehmes rray become letnal When corbingd with relatvaly
emell dosss of whale bady radistion expasurs
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CONSTRUCTION SEQUENCE

Orill holes in bleck wall for lead insert shields and attach corrugated ties with screws, twa per moriar jomt
Lay up 8" X 8" masonry pier againstwall, tying pier to wall with comugated ties.

Locate and drill for machire bolt anchors in basement fisor Lsing base plate of jack post for tamplet,
Thoroughly coat under side of foundation plate with rust inhibitng paint.

Flace foundation plate and base plate of jack post aver anchors and dnive anchors bells tight

Lower jack and bolt cne end of steel beam t& top plate, resting other end tempaorarilty on top of pier
Raise jack o level position of beam, shimming under pier end 1o a snug fit under the joist.

L o

PRECAUTIONARY NOTE; Excessive tightening of the jack post at this point may cause undue s1ress in the joisis and slag.
as the ceiling spaces are filled, Make several adjusiments in the post as the material is added

B, Grout mortar under beam at pier,

9. Cut plywood into 2° X 8 sheats.

10, Starting a2t wall, attach plywood to joist Bottoms, using 27 #8 screws.
11. Remove cross bridging, if any, from exsting joist spaces.

12, Fill the joist spaces with blocks or brick.

13. Repeat steps 1C, 11, and 12 for aach of the other sheets

Before constructing the shelter descnbed here, you should check to see that the construction cenforms fo
your local building codes, and whether a building permd is required.

If work is to be cone by a builder or contractor, it s recommended that firms e retained that carry necessary
insuranca and guarantees lo properly protect the owner against subseguent liabilty and claims on the work
and 1o insure satisfactory resuits. Members of the National Asscciation of Home Builders and 1he Associated
General Contractors meet these requirements of protection for the home owner,
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MATERIALS LIST

ITEM 12 x ¥' SIZE

M&SONRY

4" X 8" X 416" solid concrete blooks or

432 blocks or
2-1174"X 4" X B° bricks
. 2482 bricks

g" X 8" X 8" solid concrele Blocks

[standard stone aggregate no - sand forming) .0
preparen ory - mix bags 1 bag
PLYWOOD SHEETS: (cut to il exact bazament dimesicns)

1/ 2*5 - ply Uility B - C grade, good one side.

0T KB - O sections 12
AR O

STEEI

BWF17 beam [determing length of basement dimensions). Maximum
span 16° - 0°

tdjustable steel posts with tubes 13 ga., top tube 2 - 1/ 2% bottom 1
tube 2 - 3 f 4" with 5% X 8" X 1/ 4" plate welded to each end.

"X &" X 3/ 8" exira base plate, 4 - 7 / 16” holes in each plaie

—h

HARDWARE
3 { 8" 5q. head unfinished bolts each with 2 washers and nuts.

4
3 /8" X § sq. head unfinished bolts aach with 1 washer and nuts
3 f B* size mulliple expanding machine bolts anchors hnle size is 3/
*xa.7r8
~omugated brick ties, galvanized steed 223 ga., T/EX T ©
#5 screw gage size letter insert shields, hole size 114X 1-1/2"
#5 %1 -1/ 2" unfinished wood screws e
#8 X 2" cad. plated wood SCrews, G5, :’ZD

12 x 12 SIZE

330 blocks or
1878 beicks

10

1 bag

16
16
16
135

“he materials list shows quantities for the two plan sizes shown, 15 additional malznals are required for the building of shielding

walls in an cmergency, they must be added 1o the s

SPECIAL TMOLE,

[ £4" and 3./ 4" aar drills 1o instal] anchering devices

*Crealer depeh will ke required for lenger then specified spans of the [ beam
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GENERAL INFORMATION

This shelter can be permanently installed in the basement of your home and will nct interfere with its uliliy m
any way.,

In baserments whose walls 2re mostly below grade on all four sides, adequste shelter fram fallout radiation is
provided by modifying the cverhead2 X 10 floor joist and ceiling construction as shown in e crawings. MNew 2
% 12 jeists, notched 1o the depth of the existing 2 X 10's, are inslalled along side these jists in order to carry
the extra weight of the shielding material. Piyweod, screwed to the 2 X 12 bottoms, supports the masonry and
provides a solid base for a more decorative ceiling treatment. Approximately 2 man days are required 1o
construct the ceiling.

SHELTER SIZE

The plans on the preceding pages show two sizes of shelters of this type - @ 12' X 16" size, which may be
suitable for use in many ane stary homes and a 12' X 12 size, which Is suitable for use in many two story
homes

{n the following pages , urder limitatons of the ceiling madifications shelter in basements, you will find
dlustrations of the condition which made this type of censtruction an effective shelter, and some additional
things that must be done if these conditicns are net met by your particular basement situation.

Mote: that if some joist spaces contain heating ducls, or are closed in with sheet metal 1o sarve as retum air
ducts, the protection in these areas of the shelter is reduced since bricks or blocks cannot be placed as shown
in the drawings. As with tha first example beginning on page 78 the radiation shielding will be similar. If the

addition of walls is desired {recommended by us) then the extra materials will be needed fo be added to the
materials st

B gl | B i _gx’ 5 -'{-”- Y .
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CONSTRUCTION SEQUENCE
1. Cut 2 X 12's to length required for bearing on both encs (see drawing).

2 Cutend nolches in 2 X 12's as shown in drawings. Ee sure to ease the noteh at 45 degrees or less angle
as shown, Be careful not to saw further than the 2" notch depth required.

3. Starting at the wall, remove the cross bridging from € joist spaces and insert the 2 X 12's intc the places
uver the center beam or wall, shaving the joist as far as is needed to allow raising the end at the outsice wall
for seatings on the plate.

4. Measuring the width of the spaces lefi and cut the center and end bBlocking.
4. Install the center and end blocking, aligning as shown in the details.
€. Reinstall one {shorlened) piece of cross bridging under the center blocking.

7. Starting at the wall, attach cne 1 f 2" plywood panel to the 2 X 12's, using the two inch 48 screws as shown
in the plan,

8. Fill the joist spaces above the plywood with bricks cr a combination of blocks and bricks to provide as
much weight as possible in the depth of the 2 X 12's, which is the intention of the drawings 9. (Repeal steps 7
and & for the antine width of the sheier).

10. Fepeat sieps 3 through 9 for the balance of the length of the shelter.

Before constructing the shelter described here, you should check to see that the construction conforms 1o your
lccal building codes, and whether a building permit is required.

'f work is to ba done by & builder or contractor, it is recommended that firms be retained that camy necessary
insurance anc guaranteesto properly protect the owner against subsequentliability and claims on the work and
to insure satisfactory results. Members of the National Association of Home Builders and the Associated
General Contractors meet these and other requirements for protection of the homeowner.
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§ LIST OF MATERIALS

2-144" X 4" solid

25082 1644
construction or No. 19 sar 14 11
Mew jaist 2 X 12 cut to fit axisting span 24 18
Blocking 2X8X 1,-0- 3 /4% (cut to fi} 12 5
2xdaxt1-0"-3/4"
PLYWOQOD SHEETS 12 a
172" X 8- 0" seclions &
2. 0" M 8 - 0" seclions
||n|~*uf"nF'|: _
JBu2 .
160 COMMON NAILS 288 216
3 LBS. 3 LBS.
FaLLT ,inﬂ{ g ——RE run-: _ ,—nrtﬂ:l —_— — -

[ .I'Fﬂi ‘:l-

@n

C

Your radlo receiver and iranemitter doesn't seem to work? Look closely ai the "OLD" style U.S. militay A plifier control
panel under MODE, do you see JAM? or MOD on the right top, do you see NOISE? This is an extremely powerful and small
unit that can not only send or receive but can alse OVER POWER your weak civilian signal easily, {Transmission or Receive|
In erder for @ government lecator truck to find your sheiler you must transmitfor 10 seconds for them o "gensraline” yaur

location and focus in on your area and one mone time for 10 seconds 1o pin point your location, + or - 5 meters
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GENERAL INFORMATION

This compact basement shelier will provide low cost  protechon from the effects of radioactive fallout, Its
purpose is to provide adequate protection for the minimum cost in an existing basement. In addition 12 the low
cost, matenals should be readily available, and the labar time will be short.

TECHMICAL SUMMARY

This shelter has about 50 sguare feet of area, 300 cubic feel of space and will provice shelter for five
DErsons,

The materials required to build this shelter are obtainable at local conerete block plants and or lumber yards,
Natural ventilation is provided by the entrance way and the air vents in the shelter wall.
Estimated construction time for the basic shetler is less than 44 man hours.

CONSTRUCTION SEQUENCE

1. Lay out guidelines with chalk on basement fioor for shefler walls.

2. Lay first course of 4" X B" X 16" sclid blocks in a full bed of mortar tc make that walls 8" thick. Vary the
thickness of mortar bed if basement flcor is not level.

3. Set door frame in place and continue 1o lay wall blocks. Be sure to leave the 4" spaces for air vants as
shown on the drawing.

4. Continue this procedure until the walls have been laid up to a height of 5 - 8" {17 courses). This height can
be increased, if the basement headraom permits and provided the shelter roof remains below the outside
ground level,

5. Fasten posts and door frame to the basement wall using two expansion anchors and bolts for each. Be
certain the post rest on the floor,

6. Mail two 2 X 4 boards together to make the wall beam. Nail to the beam on top of the post and secure with
expansion anchors anc bolts to the wall.

7. Place wood joist in position and secure with nails

8. Place the 4" X §" X 16" hollew blocks between joist as shown on the drawings. The holes in the blocks will
affard ventilation,

8. Put several 3 / 4" pleces of plywood on the joints as shown and nail them to the joints with Bd nails

10, Lay two layers of solid 4™ X 8" X 16" blocks flat on top of the plyweod, stagger the joints. Martar is not
required in the ceiling.

11. Continue procedures 8 and 10 unti| the roof is completed.

12 Additional blocks stored in the shelter are for stacking In the entry way after occupancy,
SPECIAL TOOLS

J!4" stardnllfor 37 4° X 2 -7 /8" anchor bolts.




. MATERIALS LIST
o MASONRY

4= X 8" X 16" solid concrete masonry urnts or

296 bloe
2-174X 4" X B"solid bricks 1?T5bnu:s
4" X B" X 18" hoilow concrete masonry units

T blocks

(construction or Hu_ 1 graoe or petier

Posts 2 X4 X 5' - 4"

JOists Z X 4 x5 - 4" ©
Beams 2 X 4 X 10°-5-1 72" i
Frame2XBX5-4-3/8& Z
Header2 X 8 X 2'- 3" 2
Phywood 1" -4" X 6 -8 - 1/4" X 374" (utility B-C grade) 2
Plywood 1" - 4" X 4 - 3 - 374" X 2 1 4 {utility B-C grade) :

3d nails

-d nails 2 pounds
3/ 8" bolts size multiple expanding machine bolt anchors. < pound
318" X 3=-172" square head unfinished anchor bols. ::

Mortar (prepared dry mix bags) b
aqs
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GENERAL INFORMATION

The principal feature of this shelter is a sturdy wood averhead canopy which serves as pan of a pre-built
snack bar in a basement recreation room. Consisting of three units hingedto the back wall, the canopy can be
lowered to rest on the snack barin an amergency.

In basements where the level of the outside ground is above the top of the canopy, adeguate shelter from
falloul radiation is previded for & pecple when the canopy is filled with 8" solid concrete blocks or bnck,

The snack bar should not take more than 5 man days to construct
CONSTRUCTION SEQUENCE
1. Preparewood canopy units,
a. Assemble units in accordance with drawings on sheet 2.
b. Faslen hinges to hinged boards with 1 - 1/ 2" # 12 wood screws. {dnill lead holes 5/ 32" in diameter,
1 -3/ B" deep and shank lead holes 3 f 16" in diameter, 3 / 8" deep.
¢. Locate and drill holes in basement wall to receive toggle bells.

d. Bolt hinged boards and pasts to wall with toggle boits,

@, Fasten the three wood canopy units to hinges with 1 - 1/2" #12 wood screws. { drill lead holes 5/ 32" in
diameter, 1 - 3/ 8" deep and shank lead holes 3 / 16”in ciameter, 3 /8" deep.

Z. Prepare snack bar and walls.
a Lay up end wall and counter base using concrete blocks or brick, building in anchor bolts for counter tops.

Mote drawings show matenal for base as concrete bincks. Brick, however can also be used.
B. Assemble counter top frame.

Eoit zourter top frame 1o counter base with anchor bolts.

Fasten phywocd with plastic laminate 1o counter g,

Assemble weod shelves and supports.
_ Paint or vamizsh wood as desired. Use grain sealer for first coat. Shelter is now ready for use when and if

neaded.

3. Assembly of shelter (emergency actions)
a. Unhook anc lower canopy to counter top using rope.
k. Fill canopy unit with biocks or bricks.
¢. Occupy shelter and fill entry with blacks or bricks

- RooDn
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4" X 8" solid concrete masanry units ar 720 blocks or
2-174" X 4" X 8" solid bricks 4320 bricks
prepared dry mix bags 2 bags

{construction or No. 1 grades or better)

gm!!dxﬁ'da 4 pieces

Beams2 X & X 10-' - 8" 1 pieces
Cases2 X 8X&-5-314" € pieces
2XEXE-2-1/12 3 pieces
2Xaxa-2-3rs4 G pieces
2X8X1-B-8/18" 12 pieces
1 X6 X3 - 6" T&G boards {square edge boards may be used) 60 piaces
COUNTER TOR

Edgeframa2 X 2 X 11'-3-142" 2 pieces
Centerframe 2 X 4 X 1-8-3/4" T pieces
A1 -23-172"X 172" plywood (good one side) 1 pieces
Flastc laminate if desirad

SHELYING

Uprights 1 X 8 X 3' - 4" boards & pieces
Woodbase 2 X 4 X 3'- 2 - 3/ 4" siress-grade lumber 1 pieces
2X4X2-8-1/2 1 pieces
2XAXI-3-1/4 1 pieces
Shelves 1 XB8X3-2-1/4" 3 pieces
1XGX T -6 2 pieces
1THBXNI-2-3/4 3 pieces

!" A !" ! ! ! !I uHHgﬂd staal strap hinges

#1251 - 172" wood screws, o5,

g pieces

72 pieces
3/ 8" diameter X 5" square head unfinished toggle bolts 16 pieces
6d ring shanked nails 4 pounds
#10 X 3" wood screws, c.5. 72 pieces
Glue, protein emuision (must develop 450 Ibs. / sq. in.} 1-142 pints
84 finish nails 2 pounds
1/ 4" diameter X 10" square head unfinished anchor bolts 10 pieces
#10 X B" steel hook and screw eye sels & pieces
10 X 5" steel scraws eyes 5 pieces

174" hemp rope. 80 |bs. test 12 fest
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GEMNERAL INFORMATION

The principal feature of this sheller is @ roof composed of tilt up slorage units, the top of which is hinged to
the wall. The units can be used as book cases, pantry sheives, or for miscellanecus sterage. In an emergency,
tha storage units can be tilted up so that they rest on a stacked masonry wall built from materials stored nearby
the units.

In basements where the gutside ground levels is above the top of the tiled up units, adeguate shelter from
fallout radiation is provided by filling the units wilh brick or solid concrete blocks 87 thick, The shelter will house

6 pacple.

Approximately 2 man days are required to construct the storage units. The material are readily available,
fram retail lumber yards.

CONSTRUCTION SEQUENCE
1. Prepare wood case unils.
Assamble wood units in accordance with drawings.
Fastan hinges to hinge board with 1 - 1 / 2" #12 wood screws.
Locate and drill holes in basement walls to recaive machine bolt anchaors.
Solt hinge beard and 2 X 4 posts o wall with 3 / 8" anchor bolts.
. Fasten wood case unils te hinges with 1 - 1/ 2" #12 wood screws.
2. Provice suitable storage location for required concrete blocks.
3. Assembly of shaltar,
a. Remove items siored from wood case units,
& Mark location of shelter walls on lloor with chalk,
¢ Move concrete blacks to shelter location
d. Lay first coursa of biocks for shelter walls, shimming blocks as required with wood shingles untl course is
Level. It is importani that the wall be siacked as nearly level as plumb as possidle for stability.
. Tilt up case units in comer of basement and support temporarily with 2 X 4 prop or household step ladder.
Build up 16" concrete brick wall to support case units.
f. Remove prop, lower case units 1o block wall and fill casa unil with concrate Blocks.
9. Build end wall up above the side of the end storage unit.
h. Move 48 concrete bBlocks into shelter.
i. Cecupy shelter and fill entry with 48 blocks,

oo

-

1]




LIST OF MATERIALS

4" 5 8" X 18" solid concrete masonry units or
2-114" X 4" X 8" solid bricks

!EDI'IE'II'L.IEHBI'I ar HEI- 1 grades or befter)

PostZ2X4'-4-1;4"

875 Blocks aor
3450 Bricks

S pieces
BeamZ X8 X 10°-11-5/8" -

1 piece
3 cases plus half case
2XBXa'-3-3 8" .

8 pleces
Z2XB8XE-0-1/8"

3 pieces
2XaX1-4" ,

8 pieces
2XBXZ-9-.5/8"

6 preces
1TXEXTV-T-1/4"TAEG

13 pieces
1XEXI-1"TAG .

3% pieces

Frxg xM1/8" unﬁn:s!uﬂsa sirap Emuﬂs

8
#12X 1-1/2"wood screws, o. ¢ B4
318" diam. X 8" square head unfinished anchor bolts a0
3/ 87 bolt size multiple expanding machine balt anchor >0
8 .
d ring shafﬂhad nau.ls 3 pounds
Ak, protein emulsion (must develop 450 Ibs. sq. in. 1-1/42 pint
64 common nails P
3 pounds

SFECIAL TOOLS,
Bubble level to insure wall is level as it |s stacked
3 f 4" star drill for making ancher holes in existing basement wail,
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GENERAL INFORMATION

This sheller is designed to provide protection from the effects of radioactive fallout in the below grade
basement of an existing house. its advantage are low cosl, simplicity of construction, general availabiiity of
matenal, and the fact that it may be sasily disassembled.

TECHNICAL SUMMARY

This shelter design will provide 54 sq feet of area and approximately 216 cubic feet of space. H will house
three perscns. The shelter length can be increased by increments of 2 fool panels. The height may be
increazed by the use of more materials. This increase will be limited by basement height and ha ndiing of the

panels.
The materials necessary to construct this shelter should be available from retail lumber yards.

Matural ventilation is obtained by omitting 3 blocks for the top of the entrance way closure and by leaving a
1-112%in. gap between the end of the sheltar and the basement wall

Censtruction time should not exceed 20 man hours when all the materials are on hand st the shelter location
It is desirable o pre-assemble the lean to units and store them in a comer. They can then be installed in the
best comer of tha basemeant and stacked with blocks in 1 hour.

CONSTRUCTION SEQUENCE
1. Prepare shelter unils.

a. Cut 45 degree bevels on 2 X 8 stringers. Arrange in 3 foot panels using 16d common nails, attach bottom
boards and blocking on the beveled ends first.

b. Fitin, glue and nail remaining bottom boards with large head roofing nails.

c. Units can be stored assembled, if desired, to save time. It is cesirabla to locate lag screw holes and install
iead shields in floor and basement wall.

2. Assemble sheler (emergancy actions)

a. Tum this panel night side up and place it in s parmanent position. Fasten the panel to the floor with lag
screws in lead shields leavinga 1 - 2/ 2" gap between the end of the shelter and the basement wall. If lead
shields have nol been installed ahead of time, use concrete nails as shown in the detail

b. Fastenin sequance as many panels as are to be used, Nail to wall with concrete nails.
t. Fill panels with 2 layers of solid concrete blocks or bricks starting at bottom.

d. Build end wall of 78 stacked blocks, 456 bricks.

8. Place 50 blocks or 200 bricks in the shelter for emergency closure of entrance way.
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LIST OF MATERIALS

I - MASONRY
S 50 CONcrete masonry unis or 280 Blocks or

2-1/4"X 4" X 8" s50lid bricks 1740 Bricks

Wﬂﬁ—

Stringers 2 X 8 X §'- 7" (45 degree diag. cul at both ends) 9 pieces

Boards 1 X8 X ¥ -0"T & G (sguare edge may ba used)} 62 pieces

TX10XY -0 1 pieces

2X10X3 -0 1 piecas

Blocking 2 X B X 1" - 3 - 1 /2" stress grade lumber € pieces

4X 4% 1°-3-1/2%(rp langtwise at 45 degrees to provide the & pieces 3 places

required)

T oD Setoms o e e ——

3 / 8" bolt size |lead expansion shiald, 9/ 16" X 2" hole 12

#10 ga. X 2" barbed shark, large head rcofing nails 3 pounds

16d common nails 1 pounds

Slue, protein emulsion (must develop 450 Ibs. 5q. in.) 1-1/72 pint

#5 X 3" concrete nails a8

SPECIAL TCOLS;
2 118" star drill ¢ install anchor bolts into concrete basement foor and walls
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DON'T FORGET: Planning ahesd saves money

TOP COVERE Use some kind of disguise fo eliminate your sheiters being detecied,
whatever you do, don'l use any plant thal produces food, no sense in having every kid in ihe
neighborhood picking berries right on top of your secrat shekter. | don't recommend them bul
thers are poisonous plams 1hat will imitate or can even kill an intruder, plants like stinging
meties, poison vy, 0AK, Sumac, and ragwan, are SKin imtams productng a delayen reaction
before rash develops. Flants that may produce death with skin contact of the malure leaves,
sem or sap, Giant Hogweed (Hercleurn Mamegzzianum) Sun Spurge (Euphorbia
Helioscopla) are extremely 1oxic planis, even with the mest casual comtact. Them planls are
a immediate deterrent and require little cultivation on your pant once they have established :
themsehees. |f you chose foliage that is thomy, pick a plant that will remain throughout the  Den® forget fo face the area
year, like s woody stemmed planl. Remember anything you can do to reduce sccess 1o the  areand poar sheler with
area of your shelter will increagse your chances of keeping your Survival shelter a secrat, miaval chips

AMRST | recommend you construct a reliable air filtralion System or buy ane already

consiructed. No cpen air pipes, all piping must have valvas 1o seal off your shalter. This is the most imporiant life suppor
system you have. Look at it this way, skimp now  and whalever your engmy could dream up 1o use against you will work.
Many Matural disasters will diciate a complele valva closure o eliminale any chance of foxic particles or gases from fires
Elc. If chemical, Muclear, bio pollutants are present, you and your family will suffer the conseguence wilhout sealing
valves. Subscribe to Mother Earth News, it tells you how 1o Ihve off the |and, build the mosi amazing stuff like "AIR
GCRLUBBERS™ for Survival Shetters, t's all about giving up on our pesticide polled, industrialized, papar money workd
and bacoming totally self suffichent.

WATERET . Drilling for waber is expensive and risky. Your shelter's location will be exposed to everyone by the huge
trucks and the 30 foot high dilling tower, not to mertion the ground shaking noise thal can be heard for milas! Plus the
fact that il will require a pump te get the water ol of the ground in any quantity, remeamber you'll be using an ol
fashioned manual pump or a recreational cemper battery powered pump. So build in @ suitable iocation with spring feed
drinking water near by if at all possible, If you think you will need ‘just a kitle water' you say a five Qallon jug or two will
last you 2 week or 50, | can assure you it's more like 5 gallons per person per day minimum, ihe more the better, You
need a lange quantilies of good waler {0 keep your family iving a ile-slyle that they can be comfortable with. Plan on
taping inte your present well or drilling or dipping a new one. It (s best il the wall head is inside your shelter just in case
there's trouble, you wont have 1o expese yourself oulside 1o make the repairs. Mever drink surface water after any type
of major disgsiar, it's contaminated | guarantes it!

FOOD& Something | do enjoy more and more &5 | get up in years. When | was young | could eat the most awlul stuff
while in the woods and enjoy il but now that 'm 40 il seerns far more imperiant to enjoy a fine meal than 1o just sustain
my daily existence. Call me a pig or not bul good feod and spices are on the top of my list of supplies. | can fell you
what o store away and in what quantities because you probabéy dont like what | fike. 'l give you one suggestion, gel as
many MRE's as you can, you know the MEALS READY TO EAT the military issues 1o soldiers in the field. This is 1he
most nutritious and highest energy fooc you will find for the cost and size, MRE's have an exiremely long shelf life, for
mosi packels it's 10 years, | love thern, | take one every time | go inlo the woods. | have one in every vehicle | own just
in case of emergency. They contain a full days supply of whal ever it takes to keep you alive, even maiches and toilet
paper arg included, just edd hot waler for the coffee pack or have the drink mix (KCOL-A10) even hot chocolate! | buy
them by 1he case |ot from suppiers ke Pondersos Proguess Box 1016 Eagle, ID. 836716 phone 20E-338-1513 Remember
lo ask for the Manufachue Dale i is impordant to gl fresh MRE's Den't be confused by the Inspection Date, the
Manufaciure Dale s your pricing guide, cheaper usually means your getting old or out of date MRE’s. | once bought a
case for 20 dellars at a gun show only to discover they were all bad, years past there expiration date, gresat deal right?

SEEDSH Buy them now while they are plentifully and cheap. they will be in high demand after any large scale
disaster. In fact history has shown that entine cultures have died off because hamd fimes forced the people 10 28l next
years seaed stock. Agan | can't recommend any particul ar variety because of the varied climates in which they will grow
best.
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INSAMITY S Here is a fun subject and something | know a (ot aboul. Flan ahead for the worst case of cabin fever
you can possibly imaging! It helps to read educational psychology books Heading will pocupying vast amounts of time
and will help keep your family intact with fun stories, like families used 10 do before radio and TV, If you have children it
will be your daily job 10 be thesr teacher, so prepare your children's educational library in advance, Books are very
mportant bul you should round things out with board games, camds, what ever you like, knitting, writing, Hey there is a
good idea, wrile you enting life's story and dont leave ong second out

TIMEAT Consider turming around your clock so you are awake during night hours and asleep duning daylighl hours? |1
makes perfect sense, you're in a cement box in the ground anyway. While your up cooking listening 1o the radio and
going about your daily duties everyone else is sleeping. i you need lo hunl for meal or perform a reconnaissance
mission you would do it at night fght. Why not let the night be your day, you would be rasted and in full function at a time
when your cuiside activities would be hardest to delect. Soon you would B quite adept 1o night life. Your sheler is realty
only designed 10 suppen a very limited number of pecple for a short fime. Without water and sewer installation you will
zoon be forced o venture outside for supplies

HEAT DETECTION& Here is a trauble spol, they can fy over and perform specira analysis in the infra red range (o
delect aven a 2 degree lemperalure rise in air, land and s=a. You should consider insulating you shiefter using dense call
foam at least 2° thick and sealed between shests using GE Silicone seaker. You will have a litle harder fime heating in
e winter if the frost line drops below your roof slab, but it will be quite comfortable for you in the summer. The ground
treezes 4 feel deep where | live and it's no problem at all. Electric heaters are oul because they use lo much eleciricity
for you 1o make easily. | sugges! a propane Recreational vehicle heater, they are extremely afficient with gas and electnc
because they are designed to use very small lanks of propane and run on battenss 1or days Detween chame up, they
ara thermostatically controlled 2o il will be just ke home! If you are serious aboul making a live-able home you should try
recreational vehicle dealers for your electric converders and inveriers, waler pumps, sinks, showers, elc,

SEWERAT YWour shelter will nesd to have a tailet and some Kind of bathing unit. once again the ones in my Winnebago
are the besl available for imited spaces and could be hooked Up 1o a very small septic system (pne 50 gallon main
enzyme tank and 3 fop feeder lines 4" dia 10 long) at least 2 feet below the floor ling of your shetler. The installation af
these life support dovices goes beyond the scope of @ shelter of this size, in an emergency 1 could be used with
exceptional comfort, skillful pre-planning can make or break you survival expenience. Let me give you an excuse o take
a nice vacation! if you have never stayved a week end in a nower travel trailer or Winnebago you should do so for the
experence in living in close quarters with your family. | assure you it is worlh the experence, plus you'll get a good look
at the muniatunzed appliances (hat work 50 well on 50 little enengy.

iT'S A SECRETE Take this simple oaih; | swear, néver tell anyone about my shelter and will lie it necessary to keep
from revealing the very existence of my Survival Shelter. | will never tell, # doesn't exist, | promise (o Lell no one, never,
never, never, | will never 1ell.

Kipae  This survivalis iv showimg o his endrance whick is very decepiive. The pir im hiv garage
vax transformed into @ very livable " Hard Shelter® Pre-planing the job of comenting biz garage floer
o mlse provide a roof jor his shelier, He ufilized sructural steel resnforcement in the cemene floor
wiich privides omple suppart for the shelters 177 thick roaf] Altheugh the walls and floer are af dirf,
this shelrer does hove warer and o crude waste disposal gestem, lights and bacic furmishings
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ANIMAL DETECTIONST

Drogs are @ serious threat it hostile miltary or police units are employed in your arga. Dogs nave proven very useful
they are Delieved 10 use their keen sanse of small 10 delect a persons scent not the scem of the equipmemnt. This means
the dogs ability 1o hoeme in on your Iscations will be nampered by wing and weather condilions. & qeneral rube: il 1he
sCenl 15 more than 2 days old a police attack dogs cannot maintain
scent contact. On the ather hand if real tracking dogs (hourds) are
employed up 10 a week can pass and their ultra keen senses may shill
track you down! The dogs natural use of his other senses like visual
detection, humans see moment, dogs are believed to see and
recognize outlines and shades wvarations, or hearing, dogs can
actually hear 1he wibration of tnp wires in the wind al ene hundred
yards| Even the hair on his muzzie, forelegs and chesi are very
sensilive to the lightest louch

RIGHT: The transmitter around the dogs nack is @ radio fracker,
alfowing rewmole monitonng of e movererts. I the dog mekes 3
dizcovery it wil remain jn the area 5o froops can be alerled and
dispatched, You know what to do &

ELECTRONIC DETECTION&

FPorable electromc detectors wsed to locate buned metallic and

non metallic materials are now  commaonly issued o miltary troops and police. Metallic deteciors will reveal objects up
to a maximum of 4 feet deep. Nonmetallic deteciors can detect a change in the density of so0il or materials under the
ground up 10 & feel deep. Both types have limitations, they are exceptionally rellable in locating near surface objects (1
foot or less) bt if takes an expenenced operator 1o estimate the depth by the "ECHO® &l metal detectors will resct to
any knd of buned metal like a nail or a tin can as well as a steel renforced underground structure. A non magnetic
ground density detector will give false signals when passing owver tree rools or air pocket in the earth, If your shetter is
near your home |ike in the back yard it will probably be passed off as a seplic lank and no further investigation will be
instituted. This woukd mean the total disguise of air pipes, entrances and escape tunnels so that it is not apparent there is
A below ground strocture,

LEFT: Hand held magnetic detector reguire show
=moath P:-l'!'nrnnn' mmooverment T of the oparalor.

RIGHT:: Harnd held Non magnetic defector will give
general ground density readings. Used primanily for
detection of near swigce plasitic mimes




CHAPTER 12

BURIAL COFFINS




Recent history

The Vietnamese people suffered the hislenc TET offensive beginning January 29, 1968 and it lasted an
ncredicle 60 days, The Vietnamese pecples use of deadly harassment tactics that many veterans say began
the end of the "Vienamesea Policing Action” for America, The preparation and timing leading up to the 1968
Tet offensive is considered even today as a paramount disaster in the American Vietnamese conflict. Why is
this 30 year old war relevant to this manual? The entire world felt the America Military should not be in
Vietnam and began o support the "freedom revolution” with huge sums of money, pelitical allies in the UN, anc
armaments, food and supplies of all kinds! During the late 1960's and eary 1970's the entire world was
secreily trying to sell or give amms to Naorth Vietnam and that arsenal included many weapaons systems not seen
by Amercan froops before Light weight “Tube Arillery”, Large rockets, Large Morars, Tanks and Armored
Camiers, up to date Modern small arms (AK-47 Type), anti-aircraft artillery, Heavy machine guns and
explosives of every type! What did the North Vietnamese do with an estimated 10 million metric tons of foreign
military supplies? They buried much of the small munitions, guns and supplies in the South Vietnamese grave
yards! Right under the noses of the American intelligence system, an absolute and total surpnse to the
American military forces. Think about it, no one likes to visit a grave yard, lel alone the fact that you are going
to be digging up coffins, Why would anyone put a grave yard under surveillance, everybody's dead? The
brilliant planning the Yietnamese pecple used in the Tet offensive was also the perect tactic to use sgainst
our Amercan culture  Americans are taught from early childhood to fear death, that a grave yard is full of
ghosts and spirits, a place to avoid at night. The lessons Americans painfully leamed in Vietnam can be used
here in America to preserve your life saving food, medicine, weapons and supplies. As reported in Quan Dol
Nhan Dan (Pecple's Ammy Newspaper) Vo Nguyen Giap (Minister of National Defense) said in a speech in front
of a hospital bombed out by American jets, "Let the innocent dead Vietnamese patriots rise up 1o take final
revenge”

| have inciuded some very high tech burial tubes and some
commeon substitutes that will provide a generation or more of
safe storage =0 those of you who are now pipe dreaming about
vour sunvival shelter can get reedy right now to keep your
survival goods safe. | will suggest that you buy your tube from
a reputable company like MIC or BEREIT, but you could
subsidute another “vault® as a possible alternative.

Right: K was common for
pecple fo bury thair maney affar
the banking collapse i the
1830%. Many farmers who had
last everyihing bured milk con-
tainars filled with their iife sav-
ings, guns and othar goods
{Remembaer goun control starfed
with itva 1954 Machiegun Tax).

Top: A no frills sheiter which is
vrcomphetod. This survivalis: has
found lofs of FOCKs, Some as @ge as
a foof lockor! He swaars it will 3aa /T
to complefion, ha [ivas rght in the
rdidffe of a large north eastarm cify.




When 1 first began eollecting information on Bunal Tubes, | was sel back by the "people” selling tubes who didnt
advertise their telephone number? The majonty didn? even reply to my letars or Calls requesing info® Thers wers no
delay's al MNIC, | calbed the company's president, detailing my intentions to revise my Shefier manual, well, A&lan bent
over backwards to gel me photos, @ sample lube 2nd instroections. In fact the tube amved in an unbelievable 4 days
MIC's fube nilize @ reusable slip M on end cap that is @ super thick, 174 inch thick wall tube, S48 inch thick wall end
caps. This super strong design will allow  you to inspect or add to your goods from time to time and easily reseal wit
silicone. 1's hignest advantage is it's large diameter which will easily accormmaodates 4 ART5's or MIB%S, 2 AK4T'S and
2300 rounds of amme, wilh pledy of gxira room to fit hand guns, money, reloading equipment, radios, night wision,
lasars, electronic and oplical equipment or anything else you need o safequard! 1 i5 visibly larger and much stronger
than the tubes sold by all other suppliars, (most of the other suppliers fubes require 1Nat you dissemble many rifhes with
nand grips or scopes and night vision 1o fit into the smaller 8™ or 8° tube) You clearly get whal you pay Tor with NIC, |
guess it all boils down to how much are your possessions warth? and what would your expression be if you dug up your
'i_.._]l'.ll:-! 20 years later only 10 find BLETY JUIMEK Flay i1 totlally safe with your rreplaceabla survival SuUpphes
NIC's GROUNDHOG VAULT is 58 inches fong ard 10 iches i digmetert Selling for only $594.35 plus $15.00 Shipping
& Handling - Alaska and Hawaii please call for current Shipping charges and deliver times

NIC, INC.

FO Box 5950 Shreveport, L& 71135
Phore; J18- -638- -1365

Botfam: A greater comoson profecion  cowld
be abfamed by fling yoor vacli with 2 varety of
imeri gases, (Most contain no waler oF oxygen
and are commonly avalable o welding supply
storas, for very (ite rroncy. Faone Canban Dioxiche
s used with a smailfer Boftln of H.l?.fu;ypﬁ af stand
by, Afso used in soff onnk dispensers as
corroborators and for wolding., This will offer far
greatar protection for yery long ferm storage, but
always use a desiccant o absard maisiere a5 a
hack up.




If wou are reading this book I'm sure you've already noliced how many people are Inghtened nght now by the present
wave of anti-qun hystena which seems Lo be sweeping our nation. Al no lime in our counines siony have our freedoms
taced such a senouws threat, Mo loreign govermment could ever hope 1o subject and enslave the people of thes nalion, but
somehow under the guise of “THE NEWWORLD CROER", our own political officials seem 1o want (o do just that?

SEREIT NDUSTRIES COBRA CASE buryable gun wault will provide many paople with prece of mind, knowing that
they have the abality 10 prepare and survive [he worst of times, {F NECESSARY). BEREIT INDUSTRIES super high quality
vaulls are designed for very long term storage of firgarms or any emengency supplies, which YOLU can bury, store outside
of carmy in your vehicle or boat without any regands to waler damage. The nfle case model is the most popular version, at
52 inches long it will easily accommodate even the longest rifles and shotguns, and when sealed thoey arg tolally water
tight. Providing you with owver 980 cubic inches of space inside, this case will easily protect up to three nifles with plenty of
roam lefl over for other survival necessities. The vaulls are lfabricated from super heavy duty high grade PYC plastic, with
reinforced end caps. Being Pye plastic makes them non-magnetic and their Sense heavy duly construction will make your
vault "LooK” like a rock to ground peneiraling radar and sonic echo deteclion devices, Simple but ugged, BEREIT
INDUSTRIES had the only reliable “scrREW ON* end caps | tested. Easily opened and resealed over and over for you 1o
inspect or to make timely additions as your needs arises. These vaults are delivered complete and ready for you o use
the same day your U.P.S. driver amves with if! Sold at only 559.95 plus $12.00 Shipping & Handling. -  Alaska and
Hawan residents please call for cument shipping charges and delivery times -

BEREIT INDUSTRIES

P.O. BOX 130304 Tampa FL 33681

Phaone: 813- ﬂaﬂ- =3191

b
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IMPORTANCE OF FRE-PLANNING

Clean your vault as thorouphly a5 you =an, really use a |ot of elbow grease with a little clorax lo kill the Sacirds that
will feed on the grease yowll be using to preserve your metal. That's rightl the germs will grow and theive until 1he
environment is totatly contaminated wilh there own waste killing the gerns off and leaving a waste filled vault. So rfnse
and dry ithe vault thoroughly, you can'l have any comosive detergents or bacterial residue remaining.

If the walls of your plastic barrel are unusually thin and you think they will eollapse in time you had betler make
provisions far some sort of hoie bracing or lining in your hole, | dont recommend using the far more common and
cheaper 55 gal. seel drums they will rust through in only a few years and are very easy 1o detect with thair trong
magnedic signal.

WHAT TO BURY: | would bury things you would consider stupid 50 | wont go into jus! what ta bury but | will suggest
ALL GUMNS that you bought or inherted without papers, | predict in the future that if the government knows you have
guns (they have been fracking them for over 50 years), they will put you in Jail until you tum them in. Flan aheed right
nowl . Adlthe ammo you can e, | mean g shil leed., Precious metals or coins that people will recognize, like sibver dallars,
If you like weapons accessories buy them now, bury whalever you are able to afford in wespons sighting systems,
Freeze dried food only, most cther foods will only rol, germinating a bacterial waste land, desiroying the contents of your
tube. Maps and survival books and the supplies 10 make the "stuff”, this chemical knowledge could be a great advaniage
14 yaur community,

SEALING: 15 of course vital as any moisture even a minule amaunt of moistune will rapidly deteriorate your goods, pure
high grade silicone sealer should be used in large amounts for seaiing, dont skimp here and aklways test your seal before
burial by tciai immersion in a water tank or swimming pool , any air bubbles will indicate a ineffective seal ,

NO ONE CAN SEE YOU; Checking for hunting season: 50 you won't be seen,
WEATHER; Su everyihing won® get wet in a rain storm.

AIR SURVEILLANCE; They are photographing everywhere looking for those pesky “lemorist marjuana growss”,
Dont let maw dint accumulate amund the sight, they will be searching for ground disturbance, ii's a clear sign that
marjuana Srawers were there. Remember they have been forced 1o live secret “underground® lives and could be yaur
true friend in the futune,

TOPOGRAFHICALLY LAYOUT. Don't burry in a swamp or even in seascnally wel areas or flood planes. Ge o your
local zoning board and requesi @ map of zoning areas |ike forest and commercial land tracks. Don1 bury where there will
be futtre constnuction.

BOOBY TRAPS It is just plain stupid %o plant traps for little kids to find.

MO TRAILS: i may taka some people days to camy in their goods, so pian a new  path each Irip,

BURY DEEP: A1ieast 2 feet of 50il 10 the top of the vault, 3 feet will ba much hetter.

STAND THE VAULT UFP: It's far more difficultio detect, and will be passed off as a much smaller "ECHO"

LOCATION; Like the old real estate slogan goes Localion. Locailon, Location. If the landscape is changed by logging or
other work you will be in deep shit loaking for that big oak tree thel was cul down ten years 8Qo. 5¢ plan your recovery
methods complately. My supgestion is to know the spot well, don't go cut and dig a little hole In ke middle of pe where
and expect 1o find It 20 years later, it's not gaing 1o happen and if you do find the location, it will be pure luck! Here is my
suggestion, pick & land mark that has been there for at least one hundréd years and oive you expect 1o be there for
anofher hundred, (grave yards, parks. forest, avoid places where construction is possible) carefuly messure the
distences ard plot your sight. Always check your map by trying to find your sight rdght afler the tubs is buned, if
everything Is Ok walk away and don'l go back until a few weeks |gter 10 check if the grmund fioliage you replanted has
retumed, if not plam zome mora

LAST BUT MOST IMPORTANT. Tell no one, never tell, donl speak of i for life, don't brag even when your drunk
never, never, never, don' lalk to your self sbout it, don tell your wife, your father, your chidren, your coctor, nol even
your priest, no ong, # does nol exdst, 1he end.




FREEBEE ALTERNATIVES

Thiz counlry sl hag a faw faclores (el that
may alow pou to lake away one of (hese
OEFFEHS | FOERED IR e TS Wiorners ane in most
Ccazas paid Save labor wages and wookd be
giad lo help pow i they are mads o fesl they
have worth ave respecied and knowledgeahle.
You cowld opt o buy ana from companias (hat
supply the food and piestcs, pamfs  and
CheMICAalE, wie cosling and ool -';q,:l.ar.'.r_lg.
andustmes efc. New they ave 520 fo 180 for
around a 90 gator S2es. [ caled for pRcing
on & schnedwe 35 PYC with 7 caps and
pricad at ETI0.00 dhe NICs 1407 schedula 40
fbe or the smaler BEREIT fubs looks fhe a
bedTer oeal all arownd

beads,

is '_u_-.‘l‘"'- Pt
ABOVE: Here is a Food grade
plasiic barmel vsed (o age pick-
ies, The iop screws on with a
high guality rubbar zaal
This s a good choica af
42 gallons.

A

Rk

RIGHT: Ammo boxes are
probably the very best waiilt
far the monay, they come in
sizes up fo 8 ft. tall armd 2 A
by 2 M. sguara [thay hold
amall rockeis) | advise you
fo freat the outer metal sur
face with sorme kind of wa-
ter rapellant ke rooflng ter
or high grade marine paint
to stop rust through.

g T

et

BELOW: Another freebee from a Plastics planf
worker, i holds IT gallons and s FVYC and very

stronyg ndeed. I is refurnable for a redill of plasiic
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LEFT: This PVE Sealed plastic barrel with g
steel refaining band is a very good cholce
Holding approx 40 galfons and very durable
This was givan to me, if hald Teffon and had
been cleaied spofiass wihen | received it

ABOVE: Milltary surpitrs will pro-
vide o with an  oalimiled
choice in sire and maferais The
ona shown above was-
originally used to protect

alectronic agquipmeni an-
oh, hen dscarded on the
hatfia field?
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5 it possible 1o build an underground shelier in your home or garage? In fact | have been swom to secrecy and
shown some very mce shellers, ranging from one in VT costing one hundred thousamd dollars which the awner (8 public
figure) wouldn't even let me bring my camera into, to ones people with mare determination and far |ess money buill that
do provide very nice semi  permanent shelters. One rural NUY, resident sledged hammered a hole into his garage floor
and dug the dirt away until he could fit in a small pull behind camper which he then lowered into the hole ang bured, he
then re-cemented his garage Tloor using an ingenious hidden entrance way. This family has the most comfartable sheller
I have ever visited, iheir 101al cost was |ess (hen one thousand dollars for 8 shelter 7 f, wide by 19 fl. long. He can
shower with spring water and has a septic installed along with city elecinic with back up batlenes and hand generalor,
heat and hol waler, and an Air scrubbing sysiem. Then there are those who just want 10 bury a small stash in which
case g lame ammao can coated on the oulside with roofing tar will de nicely. Research the local and federal law books to
determine it your actions are in fact legal at the time you camy them out. so | leave you now 1o investigate the legal
ramifications,

Balow: You and I ame nof the first to bury their guns and supplies! This is being dome aif aroundg Hhis country and is
increastng fn popuiarity. Here 3 survivalist used a ammao can to safe guard his valuable and imeplaceabls survival suppliies.
They said their can has been buried for over J years, thay used a sarosol can of liguid gresse to preserve the motal.

Left: Steal mng topped
barFals are frea in
most casas, but | woukd
rarecormrriand :gain:f
thawm , threy will rusi
i through in only a few
years. A @F  coaling

might help?

Righi: an #* PVC tube

with a low guality end
cap. Thiz cap is de-
signed fo ba glued oo
N fhe fubse and cwf opan
witern nesded. [i's fow
cosf fs mice buf is #
lang lasting?




