CODES & STANDARDS
Fallout Shelters
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basic terminology of radiation shielding

Some of the terms used in referring to protective control

from fallout gamma radiation are defined briefly as follows
Protection Factor (PF) expresses the relation between the
amount of gamma radiation that would be received by an
unprotected person compared to the amount that would
be received by one in a shelter. For example, an occupant
of a shelter with a PF of 40 would be exposed to a dose
rate 1/40 (or 2% of the rate to which he would be
exposed if his location were unprotected
Gamma radiation reaches an individual in an enclosure
from several sources: The roof contribution refers to
radiation originating from radioactive particles (dust
and debris) which may accumulate on an overhead source
plane;the ground contribution refers to all similar radiation
from fallout originating from the ground source plane
The ground contribution is further subdivided into ground
direct, wall scatter, skyshine and ceiling shine

basic concepts
of radiation shielding

Shelters with high protection factors are achieved by the
planning and control of geometric and barrier relationships
between the radioactive source and sheltered enclosure
Geomelric shielding places pecple out of the direct path of
radiation or at some distance from it. Barrier shielding places
mass between the shelter occupant and the radioactive
source

The sections on this page illustrate radiation types and
sources and some of the application of shielding techniques

Other examples of shielding techniques include reducing
window area (particularly raising the sill height), partially
depressing a building into the ground, or grading slope
away from the building to create an earth barrier, arranging
retaining walls and planter boxes as barriers, utilizing
screen walls at entrances to provide barrier baffles, arrang-
ing building elements to protect a core area and filling
hollow masonry cavities with sand or gravel to increase
the mass barrier

technical requirements for faliout shelter

Detailed Department of Defense studies of the life saving
potential of fallout shelters indicate that for the current
time-frame and for the foreseeable future, shelters with a
protection factor of 40 could save over 90% of those persons
who would otherwise die if unprotected against potential
ethal radiation levels. Therefore, design and construction
objectives are

A. Shelters for the General Population. /n modifica-
tions to existing buildings and in new construction, protection
factors and shelter areas should be maximized to the extent
possible, at nominal or no cost, using slanting techniques.
Although minimum protection for a shelter area should be
at least PF 40, the objective is to obtain the best protection
factor possible. Computations indicate that ecreasing

returns in added lives saved per added dcllar invested are
obtained as PF's are increased significantly above 40. On
a nationwide basis, therefore, it would provide better
ife-saving potential per dollar, for the same dollar expend-
iture, to obtain more shelter space of lower PF than only a
few shelter spaces with very high PF

B. Shelters for Emergency Operational Personnel
As it is anticipated that personnel with emergency func-
tions may have to expose themselves to dangerous radiation
levels during the performance of their duties, it is desirable
to obtain the best possible protection factors for emergency
operating centers or shelters housing emergency opera
tional personnel, with an acceptable minimum objective
of at least 100 PF






buildings with shelter

Chancery of the Royal Netherlands Embassy, Washington, D.C., by Ir. P. H
Tauber, B.l.,, B.N.A_, Alkmaar, Holland and Deigert and Yerkes and Associates
Architects, Washington, D.C., received First Honor Award in 1956 Awards
Program conducted by AIA for OCD. It contains 320 shelter spaces

Dormitory Group, Central Washington State College
Ellensberg, Washington by Fred Bassetti & Company
Architects, Seattle, received First Honor Award in
1966 Awards Program conducted by AIA for OCD
It contains 520 shelter spaces
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Watsonville City Hall, Watsonville, Caiifornia, Robert B. Wong AlA, Donald |
Sandy, Jr., William W. Hedley, AIA, Associated Architects, San Francisco SIIFICATION
received Award of Merit in 1966 Awards Program conducted by AlA for OCD

It contains 930 shelter spaces -

Y |

OCD regional offices - —

AVAL mdw 30080

OCD region one OCD region four OCD region seven l |

Cak Hill Road Federal Center Federal Center !

v.urvard, Massachusetts 01451 Battle Creek, Michigan 49016 Santa Rosa, California 954?1 {
OCD region two OCD region five OCD region eight - | 1
Olney, Maryland 20832 Federal Center Everett, Washington 98201 )

OCD region three Denton, Texas 76202

Thomasville, Georgia 31792 OCD region six
Denver Federal Center, Building 50
Denver, Colorado 80225

OCD publications available to architects, engineers and building owners

A partial list of publications available by writing to the
A.G. Publications Center, Civil Defense Branch, 2800
Eastern Blvd., (Middle River), Baltimore, Md. 21220, follows

MP-20 Publications Index TR-33 Schools Built with Fallout TM-61-3 Technical Requirements for
TR-19 National School Fallout Shelter Shelter Fallout Shelters
Design Competition Awards TR-37 Buildings with Fallout Shelter L-38 Shelter Development—
TR-21 Industrial Architecture— TR-41 Fallout Protected Schools Architect and Engineer
Fallout Shelters TR-46 Community Development and Activities
TR-27 New Buildings with Fallout Civil Defense L-41 Nuclear Defense Design for
Protection Architects and Engineers

TR-32 City Halls with Emergency
Operating Centers






