Detailed Parts Drawings Manual
for American Safe Room'’s
Underground Blast Resistant
Fallout Shelter
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Shown above is a representation of the parts in this manual. Amer I': a“
Included are: one each of the rebar parts, one ventilation pipe, L .
two ladder sections, two riser bearing plates, and multiple trusses. %‘J S5afe HI]I:II'I'I, Inc.

Please see this entire document for the exact parts count.
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Forward

The purpose of this document is to allow the end-user to fabricate or have a contractor fabricate

locally the necessary structural components of the American Safe Room Underground Blast Resistant

Bomb/F allout Shelter . Itis not necessary to fabricate these components locally —y ou can purchase
any or all of them from American Safe Room, but this document gives you the option of “doing it

yourself "

You are constructing an underground structure designed for human occupants.
_ Do not attempt to deviate from the drawings in this manual. Any deviation in
materials, dimensions, or construction methods may impact the integrity of that
particular part and/or other mating parts and a “compounding of errors” may
weaken the entire structure. Remember — everything in this structure is

connected and reliant upon the other components to work together to keep the
occupants safe.

The shelter is designed as a modular system with a fixed outside width of 10 feet and a standard
outside length of 21-feet, 4-inches. The length may be modified longer or shorter in increments of
32-inches — see the parts section of this manual.

It is assumed that the user of this manual and fabricator of these components have at least a
journey-level knowledge and skill of steel fabrication.

Quantities of components required to construct a particular shelter length may be found in the
necessary parts section of this manual.

How to use this manual

This manual is to be used in conjunction with the Installation and Operation Manual for the American
Safe Room Blast Resistant Underground Bomb/Fallout Shelter. There are some unique things about
how these manuals work together that will make it easier on the fabricator/installer:

The revision level and date of the two manuals should be the same. This insures that you have two
documents that are designed to work together . The revision lev el and date can be found on the front
of the manual and in the upper right hand corner of almost every page.

The section letters (A, B, C, ...) are the same for both manuals. Because of that, some sections may

not be in this manual. That is because those sections in the Installation and Operation Manual do
not have any parts in them that may be locally fabricated. For instance, this manual has a Section H
(types of concrete blocks), but not a Section B (description — general discussion). There are no

parts that can be locally fabricated in that section. In other words, use both manuals together —

one has instructions and the other has drawings and dimensions.
The quantities listed on them are for a 21-foot, 4-inch length shelter.

The drawings are dimensioned in inches and degrees. There is pertinent data in the data block of
every drawing. Some parts have more than one drawing — a “stretch out” drawing of the part shape
before it is formed, then a forming drawing of the braking (bending) of the part. If you have any
guestions, please refer to Section A — the contact information of this manual and contact our
engineer .
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Contact information

American Safe Room, Inc.
PO Box 255

868 Murdock Drive
Oakland, OR 97462

Telephone: 541-459-1806

FAX: 503-212-6695

E-mail: info@mailasr .com

Websites: www .AmericanBombShelter .com

www.AmericanSafeRoom.com
www.AmericanlsolationRoom.com

American Safe Room is owned, operated, and located in
the United States of America.

Section

A
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Constructing the walls — types of concrete blocks

There are 7t ypes of concrete blocks used in the w

all and riser assembly

. The bond bridge blocks

have a channel cast into the top of them that allows a section of rebar to be bonded horizontally into

the wall.

Figure H-1
Standard
concrete block

Figure H-2
Straight bond
bridge block
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Figure H-3
Left hand
corner bond
bridge block

Figure H-8
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block
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American Safe Room Inc.
Bunker Kit 11-06

Title Bearing plate
Dwg. * 1122-P
Date 11-22-06 Rev.




Detailed Parts Drawing Manual

Revision: F.1 — May 2, 2007

Form up 90 deg. 1.81

4.5/8"

(Ref)

Forming
Material " mild steel
Quanity 32 pes.

American Safe Room Inc.

Bunker Kit 11-06
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Date 11-22-06 Rev.
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Date 11-22-06 Rev.
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Drill 7 ea. 1.1/4" holes
Drill 14 ea. " holes

Material, WFB 10-inch x 12#
Quanity required 7 each

Locate holes from edge to center each half

American Safe Room Inc.
Bunker Kit 11-06
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Date 11-22-06 Rev.
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C/L

53.1/2"

—9.5/4" 16"

Make one rt/hand & one left/hand

Weldment detail

both sides

‘_m:

C/L C/L

both sides

Material, as noted

1. 1eqa. Bunker truss PN #1124-A

2.1ea. Angle 2.1/2" 1.1/2" x ¥¢" x 53.1/2" Ig.

3.1ea.FB ¥" x 2" x 52.1/2" Ig.
4.3 ea.BP " *40 x 8" Ig.

115.7/16" (Ref)

American Safe Room Inc.
Bunker Kit 11-06

Title Riser Truss *1

Dwg. *  1125-A

Date 11-22-06 Rev.
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Ceiling form boards — cutting them out of the plywood panels

Cutting schedule for the bottom plywood form sections. All panels are 1.125-inch CDX plywood.

3 sheets required

1 sheet required

1 sheet required

1 sheet required

Because these panels will hold the uncured (wet) concrete until it cures (hardens)
it is strongly recommended that no substitutions be made for the specified
material — if these panels fail, you will literally have tons of wet, curing (soon to be

hard) concrete sitting on the floor of y our shelter .
—30.3/4" ——30.3/4" ——30.3/4" —
48" l *1 *
~—30.3/4" —1—30.3/4" — ~25.1/4" -
o
48" * * o *2
©
—25.1/4" —T25.1/4" —25.1/4" —
o
48" *2 *2 *2 o
©
—25.1/4" —|25.1/4"
)
10.7/'16" *4 *4
Drop
L
10.7/16" *3 1
b *6 9"
10.7/:16 *3 *3 5 8.328"
10.7/16" *3 *3 *5 8.3/8"
t ! Section
—30.3/4" ——30.3/4" — —30.3/4" —

Drawing 7
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52"

48"

\\|A

S-pipe weldment
2 assemblys required.

+ Qty. Description
1 12 | Short 90 deg.elbow .
711 [ BP 4-nch *40 4" g, >3m:ooq Safe Room Inc.
3 [ 1 | BP 4-inch *40 52" lq. Bunker Kit 11-06
411 Base plate dwg. #1129-P Title S-Pipe
Dwg. * 1129-A
Date 11-22-06 Rev.
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Plasma cut
Material!/s" mild steel

Qnty. 2-each

American Safe Room Inc.

Bunker Kit 11-06

Title  Foot, S-pipe

Dwg. * 1129-P

Date 11-22-06 Rev.
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Rebar — naming conventions
All of the rebar used in this kit is 1/2-inch (number 4).

All of the rebar must be laid (positioned) in place before the concrete is poured over it.
A “run” is a length of rebar

All of the rebar is one or more of the following:
Corner reinforcement — laid into a corner joint, either horizontally or vertically
Vertical — oriented straight up and down
Horizontal = — oriented parallel with the ground — see below:

All of the horizontal rebar is referred to as either:
Length — the long length of the shelter (sides)
Width — the short length of the shelter (ends)

All of the rebar is one or more of the following:
Slab reinforcement — laid into the foundation (floor) or ceiling
Wall bond — used to reinforce the blocks that make up the walls
A combination of the slab reinforcements and wall bonds that reinforce the slabs to the walls

Some, but not all of the longer pieces have the corner reinforcement built into them. They are
referred to as either a long bend ,a shortbend ora z-bar.

The vertical reinforcements are referred to as short, medium, or long runs.

In order to facilitate fabrication and shipment, a commercial rebar splinting system is used for the
reinforcement necessary for the length runs. That system is covered later in this section.

Rebar dimensions — foundation reinforcement

120" Part numbers: RB-1 and
Figure M-1 RB-2

1/2-inch ( #4 Rebar)

22 pieces

Slab w idth run and length
run

_ } Part number: RB-3
Figure M-2 1n.3/4" #4 Rebar
t

30 pieces
Corner reinforcement

~21.3/4" J

Drawing 10 Section

M
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Rebar dimensions — horizontal wall reinforcement

9.3/4" Part number: RB-4

1/2-inch ( #4 rebar)
16 pieces

Figure M-3 5\: Corner bond
o
Part number: RB-5
Figure M-4 ) 1/2-inch (#4 rebar)
112 8 pieces
Bond width run
_ Part number: RB-6
Figure M-5 1/2-inch (#4 rebar)

120" 16 pieces
Bond length run

Drawing 11

Section

M
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Rebar dimensions — ceiling reinforcement

Part number: RB-7
1/2-inch (#4 rebar)
40 pieces

Vertical — long bend
Ceiling slab and wall

Figure M-6

91.3/4"

\—27.3/4“ —

8II

Part number: RB-8
Figure M-7 4[ 1/2-inch (#4 rebar)
91.3/4" 2 pieceS

Vertical — short bend
Ceiling slab and wall

1OII
Figure M-8 Part number: RB-9 (Z-bar)

., 1/2-inch (#4 rebar)
63.1/2" ——— 2 pieces
Ceiling slab and wall

Figure M-9 4" Part number: RB-10
1M.1/2" 1/2-inch (#4 rebar)
12 pieces
Horizontal — width run
Ceiling slab and wall

) Part number: RB-11
Figure M-10 1/2-inch (#4 rebar)

120" 14 pieces

Horizontal — length run
Ceiling slab and wa

Section

Drawing 12 I\/I



Rebar dimensions — riser reinforcement

Figure M-11

Figure M-12

Figure M-13

Figure M-14

Figure M-15

9.3/4"

‘ 32” ‘

40\\
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Part number: RB-12
1/2-inch (#4 rebar)

20 pieces

Horizontal — corner bond

Part number: RB-13
1/2-inch (#4 rebar)

20 pieces

Horizontal — short bond

Part number: RB-14
1/2-inch (#4 rebar)

7 pieces

Horizontal — Long bond

Part number: RB-15

1/2-inch (#4 rebar)
14 pieces

[,

Part number: RB-16
1/2-inch (#4 rebar)

4 pieces

Vertical — short run

Drawing 13

Vertical — long run

Part number: RB-17
1/2-inch (#4 rebar)

4 pieces

Vertical — medium run

EZBj

Figure M-16

Section

M
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Rebar splinting — perpendicular installation
Use this page as a guide when connecting two pieces of rebar that are laid perpendicular (square) to
each other . Where the two pieces of rebar come together is referred to as an “intersection.

02, Place the short arm hook under the underlying rebar section

01. Face the overlying rebar section so it is parallel to your
about 1/2" below the rebar intersection,

shoulders. Grasp the dl.P at the end of tha long arm and hold it

so that the spring loop faces up.
Spring Loop
Hald Here
«
L e ——
Long Arm Hook Lang Arm
Short Arm
Short Arm Hook
Figure M-17 Figure M-18
3, Position the spring leop aver the overlying rebar section and to 04, Push the long arm hook down and position under the
the right side of the underlying rebar. ﬁnd erlying redbar section and release. The connection

) as been macde!

Figure M-20

Figure M-19

Drawing 14

Section

M




Detailed Parts Drawing Manual
Revision: F.1 — May 2, 2007

Rebar splinting — parallel installation
Use this page as a guide when connecting two pieces of rebar that are laid par allel to each other
Where the two pieces of rebar come together is referred to as a “splint. ”

01. Face the overlying rebar section so it is parallel to your
shoulders. Grasp the dlfn at the end of the long arm and hold it

so that the spring loop faces up.
Spring Loop
Hold Here
f
L e ——
Leng Arm Hook Long Arm

Shert Arm
Short Arm Hook
. Figure M-22
Figure M-21 g
03, Position the spring loop over and
past the right side of bath rebar. 04, pPush the leng arm hook down and position under the
underlying rebar section and release. The connection

has been made!

Figure M-24

Figure M-23

Drawing 15

Section

M
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+ Qty Description Dwg #

112 Ladder 1126-A

2( 4 Bracket, mount 1127-A

31 2 Plate, coupling 1128-A

P American Safe Room Inc.
_M_ Bunker Kit 11-06

Title Ladder Assembly
Dwg. * 11260
Date 11-22-06 Rev.

©
—
o
£
M
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" " " e qon | «7/18" 1.5/16"
1174 5.1/2 4 5.1/2 4 ples. L
— _\A:
T ﬂl. CL——1N o
\N: |
V" —
Detail AA Detail BB
x7/16" top run only
wo:
5.1/2"
12" 12" 2" 12" 12" 2" 12"
L
3 & -
& 5
(@]
£
=
—IT | _ S
(@]
see detail AA
1 2
| [ [ [ [ _I [ [ [T oo
see detail BB
Two each required. Weldment
Primer paint

American Safe Room Inc.
Bunker Kit 11-06

Title Ladder

Dwg. *  1126-A

Date 11-22-06 Rev.

1.8 pes. angle 11/2 x 1.1/2" x Yg" x 17.1/2" Iq.
2.2 pes. angle 1.1/4" x 2" x 4" x 96" lg.
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"

C/L—

5.1/2"

4.3/4"

—3.7/16" —
2.1/16"

(G

®

.Qm:

R

9.3/8"
8.1/2"

2.3/16"

¢

FanY
Ay

1128-A

Plate, coupling
Materal, FB /3" x 2" x 5.1/2" Ig.
Quanity, 2

- - kyO -—=C/L

1127-A

Bracket, mounting
Materal, FB S.. x 2" x 9.3/8" lg.

Quanity, 4

American Safe Room Inc.

Bunker Kit 11-06

Title Ladder hardware

Dwg. * 1127-A

Date 11-22-06 Rev.
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Installation

_ Caution: read and understand these instructions thoroughly before attempting to
hang this blast door . American Safe R oom strongly recommends that this door be
installed by a qualified installer with the proper tools and equipment. A licenced

general contractor should be able to follow these directions and complete the
installation properly

1. Determine the size
The door to fit a 32-inch by
24-inch opening. The

To insure proper
compressive strength the
outside dimensions of the
curb should not be less than
48-inch x 40-inch.

Drawing 19

2. Determine right or left hand opening

All hatch doors open outward. Doors can be
installed in either right hand or left hand opening
configuration.

Lift cylinder

Drawing 20 Anchor location
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Installation

_ Caution: read and understand these instructions thoroughly before attempting to
hang this blast door . American Safe R oom strongly recommends that this door be

installed by a qualified installer with the proper tools and equipment. A licensed
general contractor should be able to follow these directions and complete the
installation properly

1. Determine the size
The door frame lip is made to the exact
size of the door ordered.

Width —

To insure a proper fit the w all opening must
be made at least ¥z inch larger than the

door frame lip. The wall opening may not

have less than a 6 inch high threshold (step
over).

Height

6” Min.
Drawing 21

2. Determine right or left hand opening
All blast doors must open outward. Doors
can be ordered from American Safe Room in

either right hand or left hand opening
configuration. /

To determine which configur ~ ation is suitable

for your needs, stand inside the door frame

with your back to the hinge side. If the door

swings right it is a right hand door . If the door 45 Hi
swings left it is a left hand door . inge

side
I
Please note: swing out is always 6” greater

than the door width | Dpor
width

—— Swing out

Drawing 22
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Electrical components list

1 ea. Service entrance watertight cable connector ¥-inch for 10/3 underground wire.
1 ea. Fusible safety switch LF211NU by Siemens Energy

1 ea. Bulkhead ceiling fitting %s-in steel (See drawing 1132-1)

2 ea. Surface mounted outlet box assemblies

oOow>

4 ea. Adaptor NPT %s-in Female x %-in Socket, ridged PVC
1 ea. 90 deg. ¥-in Long elbow, ridged PVC.

1 ea. Pipe nipple ¥-in x 4-in |g. galvanized steel.

1 ea. Pipe nipple ¥%-in x 2-in Ig. galvanized steel.

1 ea. Conduit ¥-in x 20-in Ig. ridged PVC.

1 ea. Box adaptor ¥%-in male to male, ridged PVC.

4 ea. Box adaptor %2-in male to male, ridged PVC.

4 ea. Adaptor NPT Y-in Female x ¥%2-in Socket, ridged PVC.
2 ea. 90 deg. ¥2-in 6 x 24-in Long elbow, ridged PVC.

4 ea. Conduit anchors, not shown.

PBOoxo~NoGO~WONE

©

Run from service connection to safety switch.
Use Romex sheathed underground feeder cable w/ground 10/3 20 amp max. color is gr ay.

Run from safety switch to outlets.
Use Romex sheathed cable w/ground 10/3 20 amp max. color is orange.
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Drawing 23
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Optional equipment — plumbing kit
_ The installation of the items in this section must be carried out BEFORE the
ceiling/wall pour of concrete. Some of these parts are poured in place.

The total hardware cost of the toilet assembly is around $1,000.00

Parts R -1 through R -5 (all items shown on the next page) are furnished with the v entilation kit
hardware.
Parts R -6 through R -14 are furnished as the toilet connection kit. Please specif y thaty ou w ant this

optional item at time of ordering — there is an additional charge for this kit.
Parts R -A through R -H are furnished b y the end user

The cost of the toilet, which can be found a building supply store, is about $100.00
The cost of the Z oeller, “Qwik Jon ®” is about $600.00

The Zoeller Qwik Jon, catalog sheet can be downloaded here:
http://www .zoeller.com/z copump/z copdfdocs/FM0692.pdf

The Zoeller Qwik Jon, installation instructions can be downloaded here:
http://www .zoeller.com/z copump/z copdfdocs/FM1469.pdf

The contact information for the factory is:
Zoller Pump Company Telephone: 800-928-7867
3649 Cane Run Road 502-778-2731
Louisville, K entucky . 40200-1961

Item index for the drawing on the next page:

R-1 ..o exhaust ventilation pipe

R-2 ... blast valve

R-3 . fastener bolts, 8 each

R-4 ... fastener nuts, 8 each

R-5 .. overpressure valve

R-6 ............ Y-connection

R-7 e flanged trough the ceiling drain pipe

R-8 ............ fastener screws, 4 each

R9 .......... fastener nuts, 4 each

R-10 ........... threaded 2-inch pipe coupling pipe to 2” PVC pipe
R-11 ........... flanged through the ceiling water pipe

R-12 ........... fastener screws

R-13 ........... threaded 3/4-inch pipe coupling pipe to 3/4-inch PVC pipe
R-14 ........... 3/4-inch mail to 1/2-inch female PVC nipple reducer
R-A ........... %" shut off valve

R-B ............ 2" toilet connection pipe

R-C ............ toilet

R-D ............ Zoller, “Qwick Jon ®” Model number 100 with sew age pump — part number WM264
R-E ..ccc...... vent pipe 3-inch PVC

RF ... 2-inch shut off valve

R-G ............ 2-inch PVC pipe

RH ... anti-backflow device

This system is recommended because of its cost effectiveness and that the
this system allows for the addition of a sink and shower

See the Zoeller Qwik Jon installation manual pages 6 and 7 for plumbing
of additional fixtures such as showers and sinks.
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Optional equipment — plumbing Kkit, continued

Ceiling
form board

Drawing 24
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Optional equipment — plumbing Kkit, continued

Drawing 25
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4" x3/8"
FB ¥s" typ..

4“
3“

Van
()
I
I
P
\N
I

U__

;" stl. pipe nipple
drilFB to fit nipple

9" Bulk head fitting

American Safe Room Inc.

Bunker Kit 11-06

Title  Bulk head fitting

Dwg. * 1132-1

Date  11-22-06 Rev.
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Pipe 94" x 12" lg. [/m

Bulk head fillting
Use part *1132-1

Pipe %" x 6" Ig. \

Assembly for ¥4" bulkhead fitting for intake water

American Safe Room Inc.

Bunker Kit 11-06

Title

Bulkhead assembl

Dwg. * 1136-1

Date

11-22-06

Rev.
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Load calculations - trusses

Drawing 29
Stress 6259.01 PSI
Deflection 0.055 inches
Load 3,677.77 pounds
Moment 51,488.73 inch-pounds
Stress limit 18,000.0 PSI
Deflection limit 0.622 inches -
Inertia 40.60 inches * Figure S-2
Section Modulus 8.22 inches cubed
Weight 93.77 pounds
Length 112.0 inches
Height 9.87 inches
Area 3.04 inches squared
Module of elasticity 30,000,000.0 PSI
Density 0.283 pounds per inch cubed
Material 10.0 inch wide flange beam
Flange thickness 0.210 inches
Web thickness 0.190 inches
Flange width 3.960 inches
Length 112.0 inches

Condition: u niform load ends free to rotate

Use: t his condition represents a load of poured concrete 10-inches deep x 32-inches wide over the
112-inch span creating a combined load of 3,677.77 pounds.
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Load calculations - ceiling forms

Drawing 30
Stress 643.37 PSI
Deflection 0.066 inches
Load 354.96 pounds
Moment 1286.73 inch-pounds
Stress limit 1400.0 PSI
Deflection limit 0.161 inches Figure S-4
Inertia 1.0inches *
Section Modulus 2 inches cubed
Weight 6.96 pounds
Length 29.0inches
Height 1.0 inches
Width 12.0 inches
Module of elasticity 1,700,000.0 PSI
Density 0.02 inch-pounds
Material CDX plywood
Thickness 1.0inch
Length 29.0 inches
Width 12.0 inches

Condition: u niform load ends free to rotate

Use: t his condition represents a uniform load of poured concrete 10-inches deep x 12-inches wide
over the 29-inch span creating a combined load of 354.96 pounds
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Load calculations - ceiling forms, continued

Drawing 31
Stress 1402.73 PSI
Deflection 0.116 inches
Load 386.96 pounds Figure S-6
Moment 2805.46 inch-pounds
Stress limit 1400.0 PSI
Deflection limit 0.161 inches
Inertia 1.0in 4
Section Modulus 2.0 cubic inches
Weight 6.96 pounds
Length 29.0 inches
Height 1.0 inches
Width 12.0 inches
Module of elasticity 1,700,000.0 PSI
Density 0.02 pounds per cubic inch
Material CDX plywood
Thickness 1.0 inches
Length 29.0 inches
Width 12.0 inches

Condition: center load ends free to rotate

Use: this condition represents a 380 pound man standing with legs together at center span during
construction creating a combined load of 386.96 pounds.
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Load calculations - ceiling

Drawing 32
Stress 4978.44 PSI
Deflection 0.616 inches
Load 194,874.60' pounds Figure S-8
Moment 2,655,166 inch-pounds
Stress limit 5,000 PSI
Deflection limit 0.606 inches
Inertia 2666.67 inches #
Section Modulus 533.33 cubic inches
Weight 3034.56 pounds
Length 109.0 inches
Height 10.0 inches
Width 32 inches
Module of elasticity 2,000,000.0 PsI
Density 0.087 pounds per cubic inch
Concrete 4000.0 PSI
Thickness 10.0 inches

Condition: uniform load ends free to rotate

Use: this condition represents a load of a cured concrete slab 10-inches deep x 32-inches wide over
the 109-inch span with an applied load of 55 PSI creating a combined load of 194,874.60 pounds.




Detailed Parts Drawing Manual
Revision: F.1 — May 2, 2007

Cost estimation — worksheet for locally procured items
This worksheet will helpy  outo determine the o verall cost of this shelter . To more accur ately calculate
the cost, you (and any contractors you employ) must read and understand this entire manual.

All of the items procured locally must conform to the specifications in this manual in order to meet
the stated pressure r  ating and ensure occupant safet V.

CAUTION You are constructing an underground shelter . Do not allow the temptation of
convenience or lower cost to degr  ade the safet y of the occupants ofy  our shelter .

Assembly Item cost Assembly total
Foundation
2 x 8-inch boards — 68 linear feet ~ .....ccciiiiiiiiiens $
14 each: 2 x 4 x 16-inch long support stakes ~ ........... $
14 each: 2 x 2 x 12-inch long backup stakes ... $
14 each: brace boards — .....cccooeiieiii e $
Concrete: 5.5 minimum  cubicyardsdelivered ........... $
Nails for building the form ..., $
$
Walls
315 each: 8 x 8 x 16-inch standard concrete block .. $
164 each: 8 x 8 x 16-inch straight bond bridge block .$
8 each: LH 8 x 8 x 16-inch corner bond bridge block . $
8 each: RH 8 x 8 x 16-inch corner bond bridge block .$
Mortar: 37.1/2 cubic feet minimum ... $
Concrete: included below in ceiling section ~  ................. $
$
Ceiling assembly
2 each: 2 x 12-inch board — 12-feetlong .......cceee.. $
2 each: 2 x 12-inch board — 10-feetlong ~  .....ccccveeee. $
6 each: 4 x 8-foot panel of 1.125-inch CDX plywood . $
Concrete: 13.6 minimum  cubicyards delivered  ......... $
Nails for building the form ..., $
$
Riser assembly
2 each: 2 x 8-inch board — 32-inches long ~ ............... $
2 each: 2 x 8-inch board — 72-inches long ~ ............... $
See Section L to determine the number and type
of blocks necessary for the number and type
of riser assemblies you wish to have ..., $

Total locally procured items cost $
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Cost estimation — worksheet for labor

This worksheet will helpy  outo determine the o verall cost of this shelter . To more accur ately calculate
the cost, you (and any contractors you employ) must read and understand this entire manual.

There are operations that may require hiring local skilled labor with specialized equipment and these
costs will vary depending upon the area you are in.

CAUTION You are constructing an underground shelter . Do not allow the temptation of
convenience or lower cost to degr  ade the safet y of the occupants ofy  our shelter .

Operation Operation cost Operation total

Backhoe work — extended boom backhoe

Excavatingthe hole  ......c..ccceeiiiiiieee e $
Includes leveling the bottom and
compacting the bottom — if needed

Lowering the blocks into the hole ..., $
Backfilling the soil on the top of the shelter ............... $
$
Building the foundation forms ..., $
Laying the rebar for the foundation ..o, $
Overseeing the first concrete pour ..., $
Includes removing voids and leveling the foundation
$
Wall assembly
Layingthewallbricks — ......ccoeeiiiiieccecee e, $
Includes rebar reinforcement and
proper mortar laying
$
Ceiling assembly
Complete ceilingassembly ..., $
Includes proper truss placement, form boards,
and riser assembly construction
$
Top-end CONCIete POUr  .oooeiieiiiee e $
Includes directing the concrete as it pours,
ensuring it is directed down the holes in the
walls and riser , tamping it down to remo ve v oids
and ensuring that it cures properly
$

Total labor cost $
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Required equipment and tools

Since we ha ve so man y options a vailable, a complete list of ev ery tool would be length  y. Here is a list
of some of the items you may wish to have — or have access to before beginning:

Hand tools
Hammer
Tape measures — 25-foot and at least a 50-foot tape for longer measurements
Levels — a short “torpedo” level and a 4-foot 3-axis level at the minimum
Plumb bob — a laser level is even better
Shovel, rake, and hoe

Power equipment
15" chuck hammer drill with a selection of bits
Skill saw or cutoff saw

Concrete tools (these can be rented)
Screed tools
Vibratory compactor

Heavy equipment
Backhoe — and extended boom backhoe may be needed depending on the depth of your
shelter floor
Delivered concrete — a concrete mixer may be used, but the amount of concrete necessary
dictates that several pallet loads of pre-mix concrete will be needed at the minimum

Since we have been manufacturing NBC filtration equipment and the related accessories for a number

of years now, we understand that most of our customers will desire discretion in the purchasing,

construction, and installation of an underground shelter .We have tried to mak e this kit and this

manual as user-friendly as possible so most people could do it themselves, but the best tool you can
have is someone with experience who can see thaty our shelter is constructed correctly




