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Editor’s Preface

When the United States civil defense posture is
compared with that of the Soviet Union, China,
Switzerland, or Sweden, one notices a strange anomaly.
The wealthiest nation in the world cannot “afford”
more than a token cffort toward passive defense, An
essentially “'no-cost, fallout only, existing structures
only” -program is all we can muster, Meanwhile, two
potential enemies and two passionately neutral coun-
tries have taken steps to provide considerable quantities
of blast-resistant fallout sheliers for their citizens.

The recent declassified Gaither Report which was
prepared (and classified “Top Secret”) in 1957, rec-
ommended a $20 billion fallout construction program
and called for at least consideration of 3(-psi blast
shelters in the cities. The fallout construction program
was claimed 10 be able 1o reduce casualties from 70% to
about 47% of the population. An additional $20 bitlion
spent on 30-psi blast shelters for cities could bring the

casualties down to 20%. Later studies performed by .

contractors for the Defense Civil Preparedness Agency
(and predecessor agencies) have shown that much better

protection than that .is possible with a $40 billion .

budget for fallout and blast-resistant shelter systems.
“The ‘small ‘book of Technical Dlrectives for the
Construction of Private Air-Raid Shelters was issued by
the Federal Department of Justice and Police Office of
Civil Defense of Switzerland in 196667 to implement

and supplement the Federal regulation which requires

creation of blast-resistant shelters in all new construc-

“tion and all renovation. Contrlbulions by the Federal
Government (i.c., subsidy of ithe construction) are .

limited to the incremental costs due to the shelter with

2 maximum of 5% of the construction cost permitted. '

The 5% limit can be exceeded only in special cases

where the additional costs are deemed to be in the - E

public interest.

The Swiss Office of Civil Defense has authorized the
Osk Ridge National Laboratory, as agents of the U.S.
Atomic Energy Commission, to reprint and distribute

their English teanslation of TWP 1966 to individuals in
the United States. The illustrations have been redrawn
with the translated captions. All units are given in both
English and metric units purely for the convenience of
the users.

~In 1971 the Swiss Federal Council reviewed the civil
defense concept as defined by existing Federal laws and

as shown in TWP 1966. They found that the conception

could be substantially maintained (in 1971) but with

certain modifications and additions. The “Report of the
Federal Council to Parliament on the 1971 Conception
.of . Civil Defense (of August 11, 1971)" details their
“findings and recommendations. An English translation
(supplied by the Swiss Office of Civil Defense) is
included in this publication as Part I1. '
. The English translation of this book has been edited
locally and js being published to provide the American
‘civil defense establishment with ready access to in-
formation about what one country is doing to protect
" ifs citizens against nuclear war. We believe this informa-
-tion will be particularly valuable when the American

public and its leadership. finally take a reallstlc attitude

“toward modern preparedness,

- It should be noted that Switzerland has essentially the

"same per. capita. wealzh -as the U.S, and s techno-
-logically .comparable, ‘I‘herefore, it is not true that all
~ wealthy nations cannot afford adequate passive defense,
" Rather, the Swiss are demonstrating a real pragmatism
in  maintaining their. independence. 'I‘hey are -using

solutions to civil ‘defense proolems that Amencans
would do well to emulate.

" The ‘editorial changes are minor. They consist pri
- marily ‘of modifying nomenclature to be more con-
- gistent with American usage and providing approximate

English unit equivalents for all metric dimensions, -

G. A. CRISTY




For as long as wars have been waged, man has aiways
. devised an appropriate defense for every new weapon
developed. Accordingly, in the nuclear uge modern
science and technology are not only used to develop
weapons but also to serve in the research for the
necessary defense measures, The present leve] of shelter
construction techniques, applied conscientiously and
with technicat skili, makes it possible to save the lives
and permit the survival of a great number of people
even in a modern war, The following directives are
based on the latest knowledge of the p:esent leve} of
weapon development.

Shefters may be built more strongly than these
directives require, but this would demand a consid-
erably greater financial outlay, In order to save as many
humnan lives a5 possible, it is better for a country with a
fixed expenditure for civil defense to build many cheap
shelters rather than a few expensive ones. The present
directives are based on this premise. - '

In the first chapter, the assumptions and conditions
which must be considered in the design and the effect
of ‘the weapons are reviewed. The second chapter 1s
primarily . intended for architects and contains,
addition 1o general planning prmcuples and buildmg
dimensions for the prefiminary designs, data concerning
‘space . Tequirements, ventilation, furnishings, and instal-
lations. In the third chapter rules for .design and
construction are summanzed for the use of structural
engineers,

‘These :three chapters contam mformatian i'or the
construction of private Civil Defense shelters. Of
necessity, this information contains compulsory regula-
tions, general rules, and suggestions,

Preface

In the Appendix the most important data are briefly
summarized as a convenient memory-aide. [t also
contains a compilation of definitions of the most
important ferms used in the text. Finally, there is an
exampie of the design of typical small defense shelters,
which could be used for structures of lesser importance.
It ‘would not, however, be in the interest of an
economically efficient shelter construction to use the
Appendix independently from the first three chapters
as the sole basis for defense-shelter construction. If we
concentrate only on adhering to regulations, we will
never succeed in finding a creative and appropriate
solution for each individual case. -

These Technical Directives were prepared during the
year 1965—66 by a committee under the direction of
Mr. .G. Rossetti, Section Chief Head .of the Federal
Office of Civil Defense at the request of the office of
Civil Defense. The members of this committee were the
Authorities in Civil Defense construction from the
Cantons; namely -J. Huser (Ct.* Nidwalden), A
Schafroth (Ct. Ziirich), H. Schmid (Ct. Basel-City), J.

‘Stocker (Ct. Bem), P. Truniger and F. Hiestand {Ct. St.
‘Gall), as well as, in later phases, F. Sager, head of the
Construction Section of the Federal Office of Civil
Defense and M. Brugger (Ct. Freiburg). The preparation

of the directives was accomplished by the engineering
offices of Basler and Ho_fmann, Zirich, and W, R. &

‘Dr. W He1erll, Zunch

*Ct, = Canton.
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LIST OF ABBREVIATIONS AND SYMBOLS .

Federal Office of Civil Defense

Technical directives for private shelter con-
struction :

Federal law of 4 October 1963 concerning
measures to be taken for civil defense con-
struction

Decree of 15 May 1964 concerning measures
to be taken for civi! defense construction

Civil defense information sheet

_Swiss Electrotechnical Society

Swiss Society of Engineers and Architects
Federal Bureau for Testing Materials
Shelter room - '

- Decontamination room

Air lock

Tailet

Blast door

Blast hatch
Pressure door
Es_cabe passage
qurgency exit
Escape tunnel

- Wall _brgak_-out_panel

Wall exit

Height from ground level to roof (gutter)
Natural ventilation

Fresh air ventilation

Ventilation through gas filters

Air intake

viii

AL
ESV
VF

AR TEFY

OBzul -

Ufid

Air outlet

Explosion protection valve ~ *:
Primary filter

Gas filter

Ventilating apparatus

Excess pressure valve (blast valve)
Lower level

Upper level

. Pressure {force per unit area)

Acceleration of gravity
Weight of the structure

Allowable soil pressure under peace con-
ditions

Stress in the plastic range due to dynamic

loading of the reinforcing steel

Compressive strength of concrete cubes
Percent of reinforcing steel in the concrete
section o o :

Bending moments in the plastic range per unit
length around the major and minor axes at the

_ceitter of a concrete slab

Short and long span of a rectangular slab
Depth of concrete slab or beam

Effective depth of concrete to reinforcing

+

Degres of plastic fixity, relation of my ™~ to

Ratic of the plastic bending moment in the
minor and major axes X =my*: my* =my” +

my




" Part I. Technical Direct_ives for the
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‘Technical Directives for the Construction of
Private Air Raid Shelters (of 15 November 1966)

.The Federal Office of Civil Defense, as authorized by :
(Article 20, Paragraph 2, of the Federal Regulation

dated 4 October 1963' concerning Building Measures

- for Civil Defense, issues the following

DIRECTIVES: -
-~ Atticle'1

The following Technical Directives of 15 November
1966 for the Construction of Private Shelters come into
effect on Ist January 1967. '

With the enactment of these Directives all regulations

which contradict with them are cancelled, in particufar:

1. The Recommendations for the Construction of Air
Raid Shelters of February 1949 issued by the Air
Defense “Section of the Sw:ss Federal Military
Department.

2, The Provisional Technical Régulalions for near-miss-
resistant shelters of the Air Defense Section of the
Federal Military Department issued 14 December
1957 (reprinted 9 November 1959%),

3. The Circular No. 6/63 concerning concrete quality
and reinforcing with end hooks for shelters of 6

“Qctober 1963% “of the Federal Ofﬁce of Civil -

Defense,

4, The Authorizations of the Federal Ofﬁce of Civil
Defense to individual Cantons concerning the ap-

proval of shelter designs for more than 50 persons.’

Article 2

As of Ist April 1967 only projects conforming to the
Technical Directives of 15 November 1966 for the
Construction of Private Shelters may be built.

Projects approved on the basis of eardier regulations
may still be built if construction is begun before Ist
Januaty 1968, If construction is started after this date,

the projects must be made to conform to the Technical
Directives of 15 November 1966 for the Construction
of Private Shelters,

Article 3

The Technical Directives of 15 November 1966 for
the Construction of Private Shelters are also to be
applied accordingly to the design of shelters for public
buildings and government offices until corresponding
regulations are issued. s

Article 4

" 'The Federal Office of Civil Defense, in application of
Article 7, Paragraph 2 of the regulation of 15 May
1964 concerning Building Measures for Civil Defense
and Article 24, Paragraph 2 of the Regulation of 22
October 1965% concerning Civil Defense -in Federal
Services and In Licensed Transport Companies, relin-
quishes its powers to approve the construction of
shelters up to and.including a capacity of 100 persons
in favor of Cantons or those autlwmles menuoned in
Article 24, Paragmph 2

"“The Federa] Office of Civil Defense_ :
The Director: -
Walter Konig

1. MZ§ 1,27. MZS = Mitteilungsblatt des Zivilschutzes
(Information of Federal Office of Civil Defense),

2, Not published in MZS.

3. MZ5 1,63,

4, M2§3,19.




Chapter 1.

1.1 LEGAL BASIS AND DOMAIN
OF APPLICABILITY

Article 2 of the Federal Law of 4 October 1963'
concerning The Construction of Civil Defense requires
the creation of the necessary shelters in afl new
structures and for ali renovation for the protection of
the population. According to article 8 of the same law
* the additional custs attributable to civil defense should
not comprise more than 5% of the total building cost
(not including land). Contributions can be paid toward
further increases in civil defense costs when they are
technicatly justified. This is the case when an improve-
ment in the shelte or its fumishing is in the public
interest (Article 10 of the law of 15 May 1964
concerning the Construction of Civil Defense?). '

These -instructions apply o the comstruction of
private defense shelters with a protective renge of 1 to 3

atmospheres pressure. They are applicable to cast-in. -

place congrete shelters -of approximately -rectangular
floor plan and section which are 10 be conslrucled asa
part of a new building.

The preparation of directives requires a number of
simplifying assumptions by their very nature, especially
as regards the effect of weapons and the effectiveness of
many -parts of the shelter. These simplifications are

-especially evident in Appendix C which contains prac-
tically . complete solutions . for typical small shelters -

These solutions can therefore only be applied directly
to small shelters without further study. For shelters
with more than 25 occupants the arrangement and
dimensions must be determined am.ording 10 c..haplcrs 2
and 3.

Large installations, multi-purpose structures, tunnels,
and prefabricated shelters as well as instaltations for
civil defense units require special attention. Until the
issue of appropriate technical directives for the design
of such installativns and equipment, the guideline
published by the Federal Office of Civil Defense of 23
April 1965° and the supplement of 4 March 1966%
shall apply. Detailed data may be obtained from the

Basic Data and Assumptions

Woupons Effect Handbook (1964 Edition, Office of
Civil Defense).

Deviations from these Technical Directives for Civil
Defense Shelter Construction may only be made on the
basis of competent and recognized sources witich can
prove that the prescribed extent of protection can be
achlmd by economica! mems

1.2 EXTENT OF PROTEC‘I‘IDN
The extent of protection for private shelters will, in

: geneul be determined for one atmosphere of overpres-

sure, (See the Recommendations of the Feders! Office

~of Civil Defense of 23 April 1965° concamin; mini
' mum requirements for construction,)

- “The possibility is thereby left available to the Federal

Department of Civil Defense to set other limits of

protection (3 atmospheres as a rule) at the request of a

‘Canton in special cases. .In_judging the protection
_ofrered by a civil defense shelter one must avold the

' wonh 1hree times as much as a one almosphere shelter.
‘It can be shown that for an_ equivalent populstion
‘density the probability of survival is increased by only
about 25% when the limit of pmleclion is niacd l'mm P
‘10 3 atmospheres,

. The following may be cons!dmd 28 special cases in

which the Federal Office for Civil Defonse mainicins
“their normal contrtbution even fora limil of prom.uon
. of three atmosphem :

~1; The increase of lhe prulection llmh ﬁom one to
-three atmospheres docs not incmse the cost of the

shelter more than 25%.

2. The 5% sule (article 8, paragraph | of the Federal
Law of 4 October 1963') is st mpecled '

1.3 ASSUMED USE OF THE SHELTER

tt has been assumed that the concept of entry,
habitation, and leaving of a shelter will probably be

T




dffmnl than, for instance, it was during the last world
war. For the planning of shelters It Is advantageous to
distinguish between the following four phases of shelter
use and to investigate their requirements on shelter

space separately.
1.3.1 Peace Phase

During pescetime the shelter will be used as a cellar oy
storage room. With reference to the economy of civil
defense measures these peacetime uses should be
lmpeded as littie as possible, These requirements should
especially be considered by the armngement and design
of the entrances, the lighting, the moisture-proofing,
sanitation, fumishing, utilities, and the natural ventila-
tion.

132 Pre-Attuck Phase

The time between the recognition fand arvival) of
approaching bombs or rockels. the so-called warning
timy, has been assumed to be very short and is not
sufficient to move into the shelter.

The authorities will therefore instruct the population
to live in their shelters during any -threatening or
existing state of war, It muit be possible to prepare the
shelter for war within 24 hours for habitation by the
occupants. This changeover from the pexcetime 10 the
pre-attack phase requires the am.omplishmenl of the
l‘ollwing works

1. Evacuation .of .ali. objccls ummessary 10 civil
defense.

2. lnlroducum of all the necessary supplies siich as
food, water, sanitary supplies, eic., that are not
almdy stored in the shelter, -

3 ﬁlmlshin; of the shelter with seats and bunks,

communication equipmems {bmery radio) and - of explosion a strong radiation of heat and light lasting

“severa) seconds is emitted. Simubtancously the initial
~Muclear radiation begins. The shock wave strikes the
- shelter several scwnds after the explosion. ‘With it

tools 1o dlg out with.

4. Sealing of all opcninp of the shelmu as well as
checking the ventilution equipment, the air intuke,
and the emergency exit.

Uniil the xtvack or the “ail ¢lear {Endalarm)” days or
weeks may pass. During this time of occupation there is
a limited wraffic between the shelter and the outside
world, which may permit the execution of the most
important work as well as the supply of food,

1.3.3 Attack Phase

This is the phase when the shelter is sctually subject
to the effect of weapons such as thermal and light

radiation, primary nuclear radiation, air pressure snd
concussion, falling debris, shrapnels, fire, and gas.

1.3.4 Post-Attack Phase

If an atomic explosion has taken place close to the
ground onte must assume a siay in the shelter of severa
days or even weeks because of the mdioactive fallout.
This stay may be interrupted immediately afier the
atiack or after several days in order 10 accomplish the
mosl necessary work, but only for a limited period.
Gradually the time spent outside of the shelter may be
increased according 10 the recommendations of the
ABC service of the civil defense corps and may be used
for cleanup work, for exsmple. The different opera-
tional phuses ofien place conflicting tequirements on
the arrangement of the siielter. The more thoroughly
the designer analyses thess requirements the closer he

- will come to a balanced und economil.al solution for
any individual pmjeu R

14 APPLIED FORCES ON THE SHELTER
DURING THE ATTACK PHASE

1.4 Assured Thyest -

1 is assumed that the civilian population is primarily
mlealeued by atomic weapons of medium to kirge size

. but also secondarily by chemical. biological, and con-
“ventional weapons, Although the design and dimensions

are pnm.lpally determined for atomic weapons it can be
established that a good atomic shelter offers ‘good

_protection aguinst _chemical, bivlogical, and conven-
Lional weupmss whereas the converse is not always true.

142 Prolecmn o;amst Awmic Weapone.
: l.4 .2.1. Development of the explosion. 1n the instant

arrival 4 wind several limes stronger than a hurmane
begins. This fasts as long as the excess pressure, that is
to say a few tenths of a seond or a fow seconds for
large bombs. At the same time farge guantities of debris
are hurled through the air. Flammable muterial will be
ignited by the heat vays. If' the explosion is near the
ground radioactive fallout can begin after hatf an hour
and last many hours or days.

1.42.2 Mechanical effect. A | atmosphere shelter
can withstand the effects of an atomic explosion at that
level distance where .the maximum atmospheric over-




Table 1-1. 1 and 3 stmo, distances

Table 1-2, Concussion on a shelter

for low tevel explosions dug to an atomic explosion

Energy Distance for a pressure of Concussion of the shelter
cquivalent One atmosphere Three atmaospheres 1 atmos, 3 atmos,

1 KT? 0.3 km (0.2 miles) 0.2 km {0.15 miles)  Acceleration 2g° 63

10KT 0.6 km (0.4 milcs) 0.3 km (0.2 miles) Velacity 05 mfs (1.5 1tfs) 1.5 mfs (4.5 ft/x)

100 KT 1.2 km (0.8 milcs) 0.7 km (0.4 miles) Displacement 0.5m (1.5ft) 0.7m (2.8 1)

I MT? 2.6 km (1.6 miles) 1.5 km (0.9 miles) Relative displacement 5 em (2 in.) 7em(3in)

10 MT 5.6 km (3.5 miles) 3.2 km (2 miles) between shelter and

100 MT 12.0 km (7.5 miles) 7.0 km (4.4 miles) ground,

41 KT = 1 kiloton = energy equivalent of 1000 tons of TNT 1 g = gravitational acceleration = 9.81 moters/sec® (32.2
(Iumlrololuot} ft}‘scc

By MT = | megaton = energy equivalent of 1 million tons of

TNT.

pressure is | atmosphere. The bomb size and ground
distances for which an overpressure of 1 and 3
atmospheres occur for a low level bomb are listed in
Table 1-1. * ‘

For comparison, the bombs dropped on Hiroshima
and Nagasaki in 1945 were 12 and 22 KT respectively.

Figure 1-1 shows the magnitude of the overpressure
acting from all sides as function of the distance from
the explosion center of a low level bomb of | KT and |
MT equivalent energy.

The air pressure creates a pressure wave in the ground
similar -to that of an earthquake. The approximate
strength of this shock is given in Table 1-2, These are
indicative values which apply to unfavorable, that Is,
soft ground [n a hard ground the velocities and

3
| “
'
. Ikr
Distance in metars

Fig. 1-1, Maximum overpressure as a function of the distance
from the sxplosion center for s ground level explosion.

deformations are smaller. Higher instantaneous accelera-
tions than those given in Table i-2 occur. These peak
values can generally be neglected in the design.

1.4.2,3 Initial nuclear radiation, The initial nuclear

radiation is propagated outward from the fireball of the

explosion in a similar way as light. The following
radiation intensities are created by the explosmn of an
atomic bomb: :

- 1. At a distance corresponding to 1 atmos, p'ressure for

a 10 KT explosmn explosmn height zero: 20 ,000
roentgens.

2. At a distance correspondmg to 3 atmos. pressure for

at 10 KT explosion, explos:on he:ght low 70, 000
' roentgens. '

" For larger: bombs the radiation in the i and 3 atmos

' .pressure zones is less, and by smaller bombs lt is mcre
than the values indicated. - :

. The permissible radiation in the shelter has been set at
100 roenigens. For bombs bigger than 10 KT the

“radiation protection -offered by shelters - designed
- according to these Technical Directives is greater than .
“necessary; for smaller bombs it may be too little. In
" addition the radiation intensity (for a given pressure) is

dependent on the explosion height and the direction of :
the explosion with respect to the shelter, S
1.4.2.4 Radioactive fallout. The radioactive bomb
debris, which is mixed with vaporized material from the
ground in the case of ground level explosions, are
blasted upwurd and condense to dust and sand-like
particles after cooling. These are precipitated after
hours or days and give maximum local radiation doses
of 20,000 roentgens, The maximum rate of dosage is to
be reckoned as 5,000 roentgens per hour. Shelters
which are dimensioned according to these Technical
Directives provide sufficlent protection .against this

i




slightly penetrating radiation so that the dosage inside
the shelter resulting from secondary radiation is en
erally negligible,

1.4.2.5 Projectiles, debris, and dust. The shock of
the atom bemb hurls whole sections of buildings and
installations through the air, The shelter walls resist this
effect, which can present one of the greatest dangers for
the unprotected person near an atomis explosion.

The load caused by the debris from collapsing houses
occurs only after the air pressure from the shock has
diminished and is carried by the shelter.

An enonnous quantity of dust is created from this
debris. This dust must be kept out of the shelter by the
airtight walls and the filter for the artificial ventilation.

1.4.2.6 Thermal effect. The heat and light radiation
from atomic bombs - which is one of the greatest
danger for the unprotecied person — is not influential
for the occupants of a shelter. Burning or. glowing
debris can, however, heat the roof and walls which are
not against the earth to such an extent that it could be
a determining factor for the deslgn of a shelter. :

1.4.3 Protection minn Chemical
and Biological Agents

The constant positive pressure which is maintained by
the artiﬁcial ventilation in the interior of the shelter as
well as the gas filter and air locks used for large shelters
offer a relatively good protection against the penetra-
tion of biological or chemical agents into the shelter,

1.4.4 Protection against Conventional Weapons

Shelters which are designed according to these direc-
tives are approximately -equivalent 10 types of shelters

used in the past as regards the threat from conventional -

weapons. They are in general not safe against a direcl
hit by a demolition bomb, Protection is nevertheless
offered against concussion -and fragments from bombs
and shells which fall within a distance corresponding to
approxlmately the conical radius of the explosion, i.e.,
5 yards for a bomb with 500 pounds of explosive,
Firebombs will not generally be able to plerce ‘the
shelter. The shelter roof can also be heated for only a
relatively short period by a fire bomb so that this
heating is less critical than that caused by the smolder-
ing debris mentioned in article 1.4.2.6. :

LA.S Protection sgaing Secondery Effects

1451 Flooding

b, Limited Nooding may be caused by broken conduiis
or the backing up of destrayed sewers. The proper
positioning of the air inlet for the ventilation and
auention o the wals around other aperiures con
proteci the occupants against the penetrativn of this
water,

2. Atontic explosions in 3 take can cause o Hood wave
in the area near the shore or down the valley. Since
this is of relatively short duration a caiastrophic
peneiratio:: of water into the shelter is not possible.
What is important is the drainage of the escape
passugeways and the connecting cellar.

3. The destruction of a dam could create 4 Nood wave
of longer duration in the valley downslream unless
this danger -is avoided by the precaution of pre.
vivusly fowering the water level. The ventifation ¢an
be wrned off Jor approximately 5 huurs duz W llm
required minimum volume of the shelter specitied
by article 2.1.1.3. This and the airtightness of the
shelter will provide a certain amount of protection
against this type of looding.

1452 Landdides

I. The pressure wave of an atomis explusion can cause
fandslides or rockfells in mountainous terrain which
may endanger the occupunts by blocking the exits.

2. Near iakeshores which consist of shock sensitive soils
--such - as chalk the shelter may be endangered by
landslides triggered by the shock wave mund by an
alumm explosmn

The -Federal Office of - Civil Defeme is pnhlishmg

special divectives for those areas which are especially

endangered by sccondary cl'l’en_:ts_ Until their relgase

. measures will be determined for each case. -

L. MZS51.27.
2, MZS 1.64.
3, M25291.
4, MZ54.




Chapter 2. Shelter Planning

containing a maximum of SO people and has s total

2.1 DESIGN Emm FOR THE SHELTER 2. The shelter group is divided into groups of cells each

2.1.1 Shelter Size

2011 Yypes of shelters
I. The single shelter consists ol one coH with a capacity

maximum capucity of 200 persons. The cells are
surrounded by only one exterior shell and have oaly
one enirance (Fig. 2:1b).

Several shelier groups may be situated next to or on

of up 1 50 pcople (Fig. 2-1a). wp of each olher if decentrafization is not possible. Por

b

“ § e toek
RE = dosonismination room

) Bhaiter group

Fig. 2-1. Floor plans of the two shelter types.
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Inrge Installations @ more appropriate solution can often
be found by considoring the spociat local conditions as
woll is the uses rather than simply stringing together
standard shelters,

2.1.1.2 The number of places in the shelter. The
number of places in the shelter should be equu! to the
number of persons who normally occupy the building.
The requirements for different types of buildings are
indicated in Table 2-1. Deviations above or below this

‘number may be authorized by the cantons in individual

cases for special reasons, In this case the number of
shelter spaces available in a fixed area should be taken
into consideration,

Table 2-1. The required number of places in a shelter

s Number of places in the
Type of building sheltes?
Homes and vacation houses 1 per 10om
Hospitals ynd nutsing homes 1 per bed
Hotels . % per bed

Restaurents, places of amusement % the number of sears
{movies, theatres, etc.), schools,
auditoriums, and assembly halls

Churches ~ % the numbez of seats
Offices, administration buitdings; % the number of work-
industrial and commercial ing places
business (factories and shops)
Stores, warehouses 1 per 20 m? (200 sq 1t)
L . floor space i
Storchouses, permanent 1 per 150 m* (1500 8q
exhibitions - £1) floor space :

“The figures listed in articte 2,1.1.2 are offered here only for
the sake of completeness. They cannot ‘be the -object of a
technical directive since they are affected by the civil defense
concept. It is expected that they will be modified at some later
date, . - NS e

2.L.1.3 Minimum space requirements, The foliowing
declarations for floos space and volume are provided as
aguide: - - : o

L. Space requirements per

shelter place:
floor space 1 m? (10.8 sq ft)
volume 2.5m? (88 cu ft)
2. Additional space requirements;
floor space for each I m? (10.8 sq 1)
ventilator
floor space for air lock 0.05 m? (0.54

sq ft) per
shelter place

floor space for decon- 0.07m? (0.76
tamination room sq ft) per
shelter place

floor space for combined 0.1 m® (1.1 sq f1)
air lock and decontami- per sheiter place
nation room

3. Minimum size regardless of
the number of shelter spaces:
floor space for a shelter 6 m? (65 sq ft)

floor space for an air 25 m? (27sq ft)
lock {max. 54 sq it)
floor space for decon- 3.5m? (38 sq ft)

tamination rooimn
floor space for a combined 5 m? (54 sq ft)
air Jock and decontami-
nation room
ceiling height 2.0 m (max,
3.0m) [6'-6"
(max. 10 fi))

2.1.2 Location of the Shelter

12.1.2.1 Structural requirements. The position of the

‘shelter must satisfy both structural requirements from

the shelter standpoint and the requirements for peace-

time use, The following is a summary of the structural
requirements: ' L .

L

The shelter should be as deep underground as
possible, Reason: Protection from radiation and
flying projectiles and debris, :

2. The shelter should have as much .of its external
" surface against the ground as possible. Reason:

‘Protection against radiation, fragments, and projec-
tiles; conduction of heat generated by the cccupants
of the shelter, protection -from heat caused by
external fires. Utilization of the support provided by
‘the surrounding soil. I P

. The sheiter should be located under the massive
paits. of -the building. Reason: Protection against
radiation, conventional bombs, and fire.

. The shelter should be located as far as possible from
potential fuel concentrations such as oil or gasoline
tanks, large groups of motor vehicles, depots for
flammable materials such as wood or plastics.
Reason: Reduction of heating effect, intake of clean
and cool air by the ventilation,

. The shelter should be placed so that short emer.
gency exits and air inlets can be sxte_n_dc_d on several

]




sides of the building into zones that are free from
debris and as free of danger from fire as possible,
Reason; Better possibility of unaided exit and intake
of fresh air,

2.1.2.2 Position in relation to ground water. Those
shelters shali be termed in ground water where the
highest yearly ground water leve) rises more than I8
inches above the elevation of the shelter floor, When
this location for the sheiter cannot be avoided the
following points must be observed:

1. The parts of the structure lying in the ground water
must be protected by a flexible waterproofing which
has at least the same ductility as the reinforcing steel
at a temperature of 8°C (46°F) (waterproof plaster
is insufficient), '

. The parts of the structuze under the ground water
level are to be designed for a pressure 20% higher
than that indicated for saturated ground in order to
keep the crack small.

. The emergency exit must lie above the ground water
tevel.

- The shelter floor must have a slope of at least 0.5%,

(10 inches} deep and 40 cm (16 inches) square, A
hand pump is to be installed with a capacity of 0.11
per square meter (0.025 galtons per minute per sq ft)

- Where the ground water level is high the shelter can
be partially or entirely constructed above ground, In
this case the walis and roofs must be thicker in

A pump sump is to be constructed at least 25 cm

of external wall surface lying under the water level. -

proportion to the heavier radiation (see section 3;3) .

and- the ertrance should have a closed cross section
#s shown in article 2.2.2,2, :

2.1.3 Structural Dimensions for Preliminary
Design

For the preliminary design of shelters or for the
application for building permits the indicativé values for
concrete dimensions given in Table 2-2 and Fig, 2.2 can
be adopted, This table is based on rough approxi-
mations, These values will give an overdimensioned
design in many cases, especially in terms of nuclear
radiation. Thetefore the final determination of the
structural dimensions must be done according to the
detailed data given in chapter 3, The design for a
‘typical small shelter in Appendix C may be used 35
an alternate solution to the detailed analysis of chapter
3 only for 1 atmosphere shelters of little importance

(up to 25 places).

2.2 ENTRANCES AND EMERGENCY EXTS
2.1 Purpose

- The requitements for protection during an attack

- phase could best be fullfilled if the shelter were to be

completely enclosed by a shell of the necessary resist-

- ance, However, the need to penetrate this shell with

entrances and exits as well ss ventilation conduits

“ during the peacetime phase and the before and after
- attack phases stands in direct contradiction to this, The
- consideration of these conflicting requirements makes

“Table 2-2. Structural dimensions fou , veliminazy design

Structural

Thickness, em (inches)

“element Location Clatm. o 3am.
Cellings - Under buildings 39 85
Not under buildings with soil cover of: §5(22) 85 (33 -
Oem = : L ) : :
30 cm (12") KEXICH 65 (26)
more than 50 cm (20 inches) 3012 50420)
Between floors 20 (8} 20 (8)
Between floors and uver or under an air lock 25(10) 30(12)
Walls Entirely in contuct with soil (ceiling below ground level) 25(10) 2510}
Partislly in contact with soil (ceiling 60 cm (2 f1) or less above ground) 50 (20) 70027
Extestor wall uncovered (celling more than 60 cm (2 1) above ground) 80(32) 120 (48)
Shelter wall against cellar (or partition between shelter groups} By §5(22)
FPartitions between shelter roomms 20(8) 20 (8)
Inner walls of air lock 25(10) C 302

Floors Foundation slubs

20 (8) 2510

L i e e
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35 (55)

as(ss) | 20 5
20 (28)

Fig. 2-2. Structurat dimensions (in mm) for prelim
shelters,) '

the design and location of the entrances and exits one
of the most difficult jobs of shelter construction. The
consideration of the requirements of the various opes-
ational phases should include the following facts:

The communication between the shelter and the
outside world during the peace and pre-attack phase
(and if possible during the post-atiack phase) should
take place through .the entrance (article 2.2.2) passing
the air lock and the decontamination yoom. The
emergency exit should only be used if the main
entrance is destroyed. The air lock and decontami-

naiion room (article- 2,2.2.3) will be necessary in the -

pre-attack phase and in case of contaminated outside
air, They will normally be placed in the entrance. The
emergency exits (article 2.2.3) improve the possibility
of the occupants being able to free themselves after an
attack which creates debris. Since all openings represent

T T ot e 5 = 7 T
: : R R A ) A R U R

10

]
8
g
35 (55) |
°°(‘2°1| o J2o
20 (28) % 0y

58 (85)

20 {28)

inary design according to Table 2-2, {The values in parentheses are for 3 atm,

a weakness in the shelter cover their size and number
should be limited to the minimum necessary. Every
passageway through the shelter cover should be pro-
vided with a closure in accordance with article 2,2.4.

2.2.2 Entrances

The entrance to the shelter consists of the entry way
to the shelter, the debris protection for the door, the
door itself, and for larger shelters, the air lock and the
decontamination room (closures for entrances and
-exits, see article 2,2.4).

2.2.2.1 Entry way. The entry way must not only
serve its purpose as an access but it must also act as an
-adequate radiation ‘barrier, since even a closed door
‘represents a weak spof in the protection against nuclear

) __radiation offered by t_he_sh_elter cover, The entry to the

SH do.s apens into a
room with few opaningi

SR door should not

Fig, 2.3, Location of entsy ways.

be ptaced here

Entry ways

e R

b D o a bt e,
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shelter must therefore be arranged in the following
manner:

1. It should be as narrow as possible and deep under
ground or under some massive parts of a building.

2. It should have the fewest possible openings directly
outside or into rooms with many direct openings to
the exterior.

3. It should avoid the danger of being buried by debris
as much as possible. (There are more possibilities for
escape through the piles of debris formed by
coherent structural elements such as those made of
steel or reinforced concrete than there are through
the more tightly packed piles of masonry, plaster, or
wood.)

4, When an entrance without an air lock leads through

11

thick the protection against radiation must be
improved by a passage way before the entrance. The
wall and roof elements must be at least 20 cm (8
inches) thick and the length of the passage way must
be at least four times the width. This passage way
may be combined with the debris protection for the
entrance door (Fig. 2-5).

Entry ways may be reinforced to become actual

emergency exits by constructing them as escape ways.

(see article 2,2.3.3).

2.2.2.2 Protection of the door from falling debris. In
order to improve the possibility of the occupants being
able to free themselves the danger of a blockage of
entrance to the shelter by piles of debris must be kept

. to a minimum, For this purpose either an eniry way at
“least 2 meters (6 feet) long must be provided (Fig. 2-5)

an exterior shelter wall more than 40 cm (16 inches)

Prn

_min. 200m

Fig, 2-4, Cantilever slab safe against air blasts as protection of
tiie en¢rance door against falling debris,

or a concussion-proof cantilevered slab projecting over
the door, which are safe against an air blast. The
minimum dimensions of this cantilevered slab are 1.3 X
2.0m {4 X 6 feet).

min, I
1L,30m

Fl“g; 2-5. Passage-way safe against air blasts as protection for
¢he entrance against falling debris,

i
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b) Air tuck (S} end decontamination room (RE) in saparate rooms

Fig. 2-6. Arrangement of air locks and decontamination rooms.

2.2.2.3 Air locks and decontamination rooms. The
air lock is an anteroom with two pressure and gas tight
doors (armour-plated) in series which are never to be
.opened at the same time. Thus even if there is tfraffic
“between the shelter and the outside -there is neve‘r*‘an

instant during which the shelter cover is open 1o .

penetration by radiation, pressure, or dust.

For a given rate of exhaust air a small air lock is
better purged than a large one. The air locks should
therefore not ‘be much larger than the suggested
" minimum dimensions given in article 2.1.1.3 unless
there are special traffic problems.

The decontamination roem serves as a cleaning and -

dressing room for persons entering contaminated by
poison gas or radioactive dust. (Contaminated clothes
should be stripped off and left outside the shelter)) The
decontamination room is used also to store the pro-

tective clothing (coats, boots, helmets, gloves, gasmasks, _

. etc.) which must be worn at all times by persons leaving

the shelter. At least one shower per 100 persons and
one toilet for each 30 persons should be built into the
decontamination room. Half of the toilets may be built -

-as dry sumps and the rest as latrines.

The air lock and the decontamination room may be
combined into a single room for shelters with less than

_ 100 .places (see Fig. 2-6a). The requirements for the

inclusion of these rooms is determined according to
Table 2-3.

Table 2-3. Requizements for the inclusion
of air locks and decontamination rooms

Number of Inclusion Air lock and

places decontumination room
50 or less Optionial Combined =~
51 to 100 Required Combined or separate
401 to 200 Required - " Sepurate




2.2.3 Emergency Exits

2.2.3.1 The requirements for escape without outside
help. The occupants of any shelter should be able to
free themselves from the shelter after an attack (the
principle of escape without outside help). Since the
wnreinforced entrance may not be passable under some
circumstances, other escape possibilities must be pro-
vided. The different types of emergency exits are
divided into four categories in the order of their
dependability: '

Category I:  Air blast-proof escape passage under the
building and through to the outline
(article 2.2.3.3).

Category [I:  Emergency escape-shait (article
2.2.3.4). .

Category I{l:  Escape-tunnel or -chimnéys ending with-
in the area of falling debris (articles
2.2.3.5 and 2.2.3.0).

Category IV:  Escape-tubes which end outside the
debris area or are connected to escape-
tube systems (Article 2.2.3.5).

The construction .necessary in order to improve the
possibilities. for the occupants to free themselves de-
pends on the number of places in the shelter and the
degree of danger from falling debris. Economic con-
siderations indicate that an expenditure of approxi-
mately 10% of the shelter cost is acceptable. The

Table 2-4, Minimum provistons for escape
without outside help

Minimum number of emergency

Number of - exits for category
shelter EEEE R VA Figure
paces (esqupe-  (escape-  (escape- .
way) shaft) tube)
13 or less 1 2.7
14 to 50 1 i : 2-8a
1 248b
51 to 100 i 1 29
I 2 296
10to200 - | 1 1 2-10a
2 1 2-10b

Note: Emergency exits of category I[Nl (escape-shafts and
escape-lubes ending in the area of fulling debsis) may only be
used as a pamal seplacoment of category [V cxiis and only in
the cage that it is not possible to end the escape-tunnel outside
the debsiy asea, In thls oase & supplementuty exit of category [
orllis tobe nddud )

appropriate arrangements of emergency exits for vark
ous sizes of shelters are summarized in Table 2-4. These
are minimum requirements. :

2.2.3.2 Location of the emergency exits, The basic
rules for exit arrangement are all derived from the
requirements during the attack and survival phase and
may be summarized as follows:

1. Emergency exits from the same sheiter should end at
different sides of the building (if possible opposite
sides) and as far as possible from each other.

2. The escape-tunnels should terminate outside the area
of falling debris from the building and seighboring

. buildings if possible (article 2.2.3.5).

3. Escape-tunnels or connections to escape-tunnel sys-
tems should be given pre[‘erence over other emer-
gency exits.

4. The adjacent cellars of row houses should have
connecting doors.

Figures 2-7 to 2-10 show the arrangement of emer-

gency exits according to the minimum requirement

given in Table 2-4.

72.2.3.3 The design of air blast-proof escape passages.
An air blast-proof escape passage from a shelter shall be
provided either by a shaft accessible through a wall
(Fig. 2-8a) or by passing through an armoured door
(Fig. 2-9b) which leads through a cellar out into the
open. The shortest possible route should be chosen with
the narrowest ceiling span. Examples are glven in Flg
211

NA = Escaps shaft

Fig. 27, The minimum provisons for the cccupants of a
shelter of up to 13 pluces for escaps without cutside help,
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) 1 Emsrgency shaft (NA) and
1 sscaps passage (FW)

Fig. 2.8. The minimum provisions for the occupants of a shelter of 14 to 50 places for escape without outside hetp,

a} 1 Excape-tunnel (FR) .
aud 1 omargency shaft (NA)

o o g
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FR

%H

b J1 Escape-iunnel {(FR)

b} 2 Emargency shafts (NA)
and 1 sscspe-passge (FW)
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b} 1 sscape-tunnat {FR) and 2 emargency shafts INA)

Fig. 210, Minimum provisions for (he occupants of a shelter of 10% to 200 places for excape without cutaide help,
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Intanded location of bresk

o S R

min. 1,30m __|
1

min. |
1,30m
») Cantilever slsb ' ' 1) Gallary
Fig. 2-11. Examples of concussion-proof escape-passages.
7234 Design of emergency . escape-shafls, Emer- -~
gency escape-shafts lead through the shelter sheil Notice:
directly to the outside. Their cross section must be 60 A " Emargency axit
X 80 cm (2 ft by 2 ft 8 inches). Escape-shafts may be | 93 /
made with or without light shafts. When constructing s :
an ‘escape-shaft without ight shaft (Fig. 2-12) the
following sules should be observed; ' ' 23
S L Foam plastic \ £
1. The position of the exit shaft is to be marked on the ' §
outside wall with the following notice “Emergency 80 10 k¥ 3
. . : ~=[4 8

shelter escape-shaft™ (rescue from the outside).

2. An area of 80 X 100 cm (2 ft 6 in. by 3 fi) above : —reee—
the shaft must not be covered with a concrete slab. /
S e R - Break-out groove :

3. The height of the shafi may not be more than 2
meters (6 ft).

The shaft opening is to be partially concreted as
shown in Fig. 2:12. Foamed plastic must be placed
at the exterior for this purpose. The concrete is not
to be reinforced. The location of the break-out
section is to be marked on the inside, .

5. The necessary tools to hole through the wall and dig
out the shaft are to be made available inside the

o

S T

s

]

LY

Fig. 212, Atrangement of escape-shaft without light opening

e e

shelter,

When constructing an escape-shaft with light shaft as " i foot) interval
illustrated in Figs, 2-13 and 2-14 the following rules = g‘r‘“ﬁ “s;fa;t‘; "’:,e‘:“f_"s" : f? f.;gt()";:i"gh‘.";f’t'ﬁ‘ee:;:ff
apply: rises more thun 4.5 m (15 ft) intenmediate lundings
1. The light shaft is to have a cross section of 60 X 80 are to be bullt and the cross section must be

em (2 ft by 2 ft 9 in.) as shown in Fig. 2-14. increased to 80 X 130 ¢m (2 ft 8 in. by 4 f1).
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3. The shaft must be closed at the top withacoverora 5. The opening into the escape-shaft must be deep

grating that is to be removed when the shelter is
occupied.

4, The shaft walls are to be made of reinforced
concrete but they do not necessarily have to be an
integral part of the cellar wall.

7
/ Grating
] |
e
7
min, 30°
7
g
n 2
]
80 PD
72
a) Angla of incidence
‘min, 30°
TN

b} Angls of incidence
fess than 30°

Fig. 2-14. Plan of the light shaft.

enough so that the angle of incidence measured from
the horizontal to the upper edge of the escape shaft
is at least 30 degrees (Fig. 2-13a). If this is not
possible empty burlap sacks or plastic bags should be
stored in the shelter so that before occupying the

WAV ALV VLY
PSRRARRARN]
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shelter they may be filled with earth or sand and
placed against the escape shaft opening as radiation
protection (Fig. 2-13b),

2.2.3.5 Design of escape-tunnels. Escape-tunnels are
the most effective means for escape without outside
help. They should end outside the area of falling debris
if possible, The arez of falling debris is assumed to be a
distance out from the outline equal to one half the
building height measured under the eaves (see Figs. 2-8b
and 2-15),

%H

When designing an escape-tunnel as shown in Fig.

2-15 the following points are to be considered;

I. An armoured cover is to be fastened in place at the
shelter end of the wunnel on the inside.

2. Escape-tunnels with exit shafts at the end must have
a pressure resistant cover with air holes for air intake
in accordance with article 2.3. The occupais must
be able to open the cover from the inside. If the exit
shaft of the escape-tunnel does 1ot have a pressure

"/\b' N7 N

':;

%
SRt

3%

(P
Wl

a) With exit shaft

%*H

5

' | .S R RIS NPT ERR R ERATLIBERESe s Aar

Stope min, 1% max. 15%

l B oottt L L dh Lr i A S A T i )

v

Pressure resistant cover

S A K R Y B R
. . 'l

X

in. 80<100) cm
ar gtdo_ ont

max, 2,00m

b} Without exit shaft

(3 2% Sand or gravel .

Fig. 2-15. ‘Section showing construction of an escape-tunael,
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Fig. 2-16. Minimum cross sections for escape-l‘tin_nels.

resistant cover the tunnel must be designed accord-
ing to article 3.4.2.6 as a gallery ending in the open.

. The exit shaft should have the minimum dimensions
of 80 X 100 cm (2 ft 8 in. by 3 ftyor 1 m (3 ft)
diameter at the bottom. Lt may narrow down to 60
¥ 60 cm (2 by 2 f1) or 60 cm (2 fi) in diameter near
the cover. Embedded rungs or a fixed metal ladder
must be provided, A shaft over 4.5 m {15 ft) deep
must have an intermediate landing and a cross
section of at least 80 X 130 cm (2 ft 8 in. by 5 it).

. A tunnel end of the type shown in Fig. 2-15b may
be constructed as an alternative to the tunnel eid
with an exit shaft provided that the tunnel is not
more than 2 m {6 ft) deep and that the area around
the exit is not covered with a concrete slab or a
thick pavement.

. Escape—tunhels must have the minimum dimensions
given_in Fig. 2-16. In any case the cross sectional
area of the tunnel must be at least 0.75 m? (8 sq ft).

, Escape-tunnels with pressure resistant covers or ends
as shown in Fig. 2-15b may be realized in the
following ways, for instance:

Concrete or ashestos cement  min, dium. 100 cm (39 in.)
pipe

Ovul pipe min. BO/E20 cm {30/48 in.)

Rectangulur concrete pipe min. 80/100 cm (30/36 in.)

, The escape-tunnel must be drained and have a slope
of 1% minimum and 15% maximum, :

. ‘In densely built up areas a system of escape-tunnels
may be formed by interconnecting several shelters
and providing different exit shafts outside the area

——

Fig. 217, Connection to an escape-tunnel system,

of falling debris (Fig. 2-17). A connection to a
system like this is equivalent to an exit outside the
debris area as indicated in Table 2-4.

2.2.3.6 Design of escape-chimney. Escape-chimneys
ate air blast-proof vertical emergency exits which lead
up through the expected pile of debris. They will be
subjected to very large horizontal forces caused by the
collapse of the building under the action of an air blast
and may only be proposed in cases where it is
impossible to build an escape-tunnel outside the debris
area. The following points are to be considered when
designing an escape-shaft:
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b) Croes saction

Fig. 2-18, Construction of escape-chimneys.

1. The escape-shaft must lead up at least %, of the 5. The shaft is to be equipped with rungs or a fixed

2

height of the building as measured under the eaves steel ladder, Landings are to be placed on alternate
to above ground level. In addition the end of the sides at every floor as shown in Fsg 2-18b or at least
shaft must reach at least :I m (three ft) above the - - every 45m(15fY.

leve! of the ground floor, but not more than 1 m (3

ft) under the ceiling height of the fourth floor.

2.2.4 Shelter Doors and Covers

The shaft should be stiffened as much a5 possible by ~ 2-24.1 Door types. Only doors and covers approved
existing structural walls and be connected as listle as by the Federal Office of Civil Defense may be used und

possible to floor slabs.

. The minimum cross section is 80 X 130 cm (2 ft 8

in. by 4 ft) (Fig. 2-18a).

they must carry an approval number. These types offer
sufficient protection against air blasts and their reflec-
tion, radicactive radiation, bomb fragments, dust, gas,
and fire in accordance with printed specificutions, so

. An opening is to be provided at every floor on that they can be used as indicated in these technical

alternate sides of 60 X 80 ¢m (2 fi by 2 ft 8 in,).  directives in one or three utmosphere shelters. Their -
The pressure resistant closure of the shelter is  interior dimensions ure standardized for simplification
assured by an armoured door (Fig, 2-18b).

according to Table 2-5. The doorsize 3 is to be
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considered as an exception and is only to be used where
absolutely necessary for peacetime use, such as a
passage for lift trucks. This type of door is always to be
used with a removable sifl,

2.2.4.2 Fastenings for shelter dooss and covers. The
doors and covers for the shelter are 1o be fastened in
accordance with Table 2-6. From the standpoint of the
occupants being able to free themselves the fastenings
should be on the inside even for the armourplated PT
doors. However, sitice no internal fastening exists which
is sufficiently strong all the fastenings are to be on the

Table 2-5. Standardized interior dimensions
of shelter doors and covers

2

Interior dimension

Type of closure Size

cm “inches
Armourplated door PT 1 goxi18s 31%hx73
2 100x185 9% x73
3 140 %220 55 % 86%¢
4 gox 120 23% x47

Armoutplated cover PD soxso  23% x31%
' - gox185 3% x73

100x 185 39% x 73

3 140X 220 55 % 86'4¢

—

Pressure door DT

[ =3

4With removable sill.

outside. The arrangement and opening of the doorsy is
illustrated in Fig. 2-19. )

2.2.4.3 The location and installation of doors. The
following points are to be considered in the design:

1. It must be possible to open ail doors completely,
leaving the interior dimensions free.

2. All steelplated doors must have 4 cm (1% inch) free
space both above the floor and under the ceiling.

The following points are to be observed when
installing the doors: :

1. The doors or covers and their frames and anchors are
to be placed in the forms in such a way that they
may be concreted with the wall to insure that they
are securely held in place. They are to be concreted
in place with the door closed and with wedges under
it. '

Table 2-6, Fastenings for shelter doors

Openi : Door Direction
pening type of swing

Doors in the shelter shell and air lock PT Outward
Emergency exits through the shelter shell -
feading to escape-tunnels, shafts, or :
- galleries (cellar} PD Inward

Interior pattition . DT - Either




min. 4;?:! .

min. 4cm

4
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2. Steps are also to be taken to prevent any sagging or
~movement of the door after the forms are stripped
(wedges under the door, for instance).

3. During peacetime, the removable door sills must be
fixed in a stored position near the door with the
hardware for their attachment, B

4. All closures must be installed so that they fit tightly

enough to maintain an inside pressuze of 15 mm (%
inch) of water with the ventilation system operating

E '  time of acceptance). :

2.3 VENTILATION

2.3.1 Purpose and Requirements

Al shelters must be equipped with a ventilating
“gystem-so that in the interior, even during long periods
of occupancy, a physiologically tolerable environment
may be maintained. The ventilation apparatus should be
able to provide the atmosphere necessary for life,
especially oxygen, and exhaust the noxious substances
such as carbon-dioxide and moisture as welf as heat.
This exchange must be accomplished in such a way that
no dameging effect from weapons can penetrate
through the venitlation openings into the shelter. The
ventilation appdratus which are authorized and stand-
ardized for use in private shelters are designed on the
basis of the assumed criteria summarized in Table 2-7.

o5

normally bypassing the filters (to be tested at the . .

Plan

)
} \
\ A

Min. opsning angle a0’ " [}
~ 1

Sl

Fig 2-20. Installation of shelter doors,

. 2.3.2 The Four Types of Ventilation

The four phases of the shelter operation (article 1.3)
pose different requirements on the ventilating system
which leads to the following types of ventilation:

Natural ventilation (NL} Primarily for peacetime phase
Fresh air circulation (FRL) Primarily for pre-attack phase
Filter operation (FIL) Primarily for post-attack or

: gas attack phuse

Intersuption of ventilation Primarily during attack phase

2.3.2.1 Naiural ventilation (NL). During peacetime it
must be possible to ventilate the shelter naturally. The
ventilation -requirements depend on the use to which
the shelter is put during this period. In general,

- sufficient circulation will be created :in the shelter by

leaving the door and the emergency escape hatch open.
If it is necessary . to -provide better ventilation the
additional ducts must be closed with pressure and gas
tight covers when the shelter is 1o be occupied as such.
In addition they must be stuffed or covered with sand
bags or other material to insure that the protection
against radiation is maintained. -

2,322 Fresh air operation (FRL). During the occu-
pancy of the shelter in the pre-attack phase — that is,
when the outside air is uncontaminated — the shelter
shall be actificially ventilated with fresh air.

The basic minimum capacity for the standard shelter
ventilator Is based on 6 m®/hr (3.5 cu fit/min) per
person in the shelter, This quantity of air is sufficient to

S T
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Table 2-7. Basic criteria for the design of authorized ventilation systems

N tabl - A shelter
Requirements for the sheiter ! f(;ie:hzr te Desired occupant
atmosphere for long periods iods conditions needs or
perlo produces:
Oxygen (02) min. 18% vol. min, 16% vol. 21% vol. 0.018 m:,fhr {0.63 cu fe/hr)
Carbon dioxide (COz) max. 1% vol. max. 2.593 vol. 0.03% vol. 0.015 m™ fhr (0.52 cu ftfhr)
Room temperature 25°C (17°F) 100% 29:(3 (84 F) 100% 100 kealfhr at 20 °C
and relative humidity 2665 C (300 F) 80% 310C (BBDF) 806% (25 BTU/hr'zt 68 F)
28 C (83°F) 60% 33°C (9l°F) 60% o
30 C (86 F)40% 36°C (97 F) 40% ~50 g (0.1 1b) water hrat 86
: ~100 g (0.2 1b) water br
_ Table 2-8, Classification of ventilators
Minimum capaéity
Number of Ventitator Fresh air Filter Pawer
places in classification number operation, operation, Type of power requirement
shelter? m3/hr (cu m> fhs (cu (watts)
ft/min} ft/min)
7 VA 20? 40 (24) 20(12) . Hand 40
13 VA 40" 2047 40 (24) Hand and electric 50
25 VATS 150 (88) 75 (44) Hand and electric 60
50 VA 150 300 (176) Hand and electric 120

150 (88)

9In exceptional cases the number may be increased 10%.
bGply for single family homes,

keep the carbon dioxide level below 1% and to provide.
enough oxygen for the occupants of the shelter. But
only a small portion of the heat which is produced can

be carried away by the ventilation, however. A large

part of the heat must be dissipated through the shelter

walls into the ground. During warn, humid weather

when the shelter is fully occupied and if the surround-

ing earth is a poor heat conductor a strong heating of
the shelter is to be expected.

2.3.2.3 Filter operation (FIL). When the outside air -

is polluted — that is, during and ‘after the attack — the
air must be passed through a filter in order to remove
the dangerous substances such as gases from chemical
warfare or radioactive dust, In order to keep the
reguired quantity of activated charcoal and the cost of
the filter to a minimum the ventilation rate is reduced
to 3 m?/hr (1.80 cu ft/min) for each shelter occupant.
Even this quantity of air maintains physiologically
tolerable conditions. Of course, with this type of
operation the increase in temperature and humidity will
be even more pronounced than with fresh air operation.

2.3.2.4 Interruption of the. ventilation. The venti-

. laling system cannot provide protection from gases

produced by fires such as carbon monoxide (CQ) or
carbon dioxide (CO,)- In case of smoldering fires near
the air intake or in case of floading it must be possible
to interrupt the shelter ventilation temporarily. The
time required to reach the tolerable Himit of 2.5% by
volume of carbon dioxide in an unventilated shelter
having a volume of 2.5 m® (88 cu ft) per occupant will
be about 3 hours. The dangerous carbon dioxide
content of 4% by volume (candlelight goes out) will be

reached in about 5hours. - :

2.3.3 The Ventilating System

The ventilators are standardized and divided into four
sizes as indicated in Table 2-8. The ventilator must be
able Lo create an excess pressure in the shelter of 5 mm
(% ¢ of an inch) of water pressure so that gas, dust, and
smoke cannot penetrate into the shelter through leaks
in the shelter shell (cracks around doors or windows,
etc.). '

The arcangement and components of the ventilation
system are illustrated in Fig. 2-21.
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[ : 2.3.4 Arrangement of the Ventilating

Equipment

v Air intake with weather protsction {LF)
The ventilating equipment is to be planned at an early

|_—T_1 : stage of the project. The following points are to be

considered:

1. All the parts of the ventilating equipment are to be
installed in such a way as to be easily accessible,

E'_[L:_‘:' Blsst protection valve {ESV) 2. Every shelter is to be ventilated separately.

3. In shelters without air locks or decontamination
rooms the exhaust air is to be blown out through the
entrance if possible.

4. In order to obtain the best cross ventilation the inlet

Colector for condensed water {KS) and the outlet of the ventilating system for the
shelter should be located diagonally opposite from

each other. If the ventilating conduits are branched

i they should be provided with regulators so that a
Ventilation rate mater {LM) thorough circulation of the ventilating afr is assured.

5. The air intakes are to be located in such a way that
they neither draw air from their own exhaust air
outlet or from that of other installations (tank

Flaxible conduit (L) ventilators, exhaust pipes, etc,).

Primary fitter {VF)

Tiwottle valva (DK}

6. Decontamination rooms, toilets, and air locks are to
be ventilated with the exhaust air from the shelter.
Coupting {K) The air lock for a shelter group is to be purged with -
= o0 Cwbiter {GF) the exhaust air from not more than two shelters,
= 7. The ventilaiors must be located outside of the
= rented portion of the c_ellar. .
= Examples of the arcangement of ventilating equip-
Vantilator (VA) ment are shown in Figs. 2-22 to 2-235.
LF ]
: Encess pressure valve {UV) with i R A
E:] ' baffle plate or “’S" tube ¥
i — A ] r
. g ]

Fig. 2-21. Ventilation system components and arrangement.

Fig. 2-22. The ammangement of ventilating equipment in a
single shelter (up to 50 cccupants).
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Fig. 2-24. The arrangement of fhe undlating equipment in » four-celled shelter group (151 to 200 places).

Fig. 2-23. The amangoment of tie ventilating equipment in a double celled shelter group (51 to 100 places). .
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Fig. 2-25. The arrangement of the ventilating equipment in 2 four-celled shelier group (158 to 200 places).

2.3.5 Components of the Ventilating
Equipment

2.3.5.1 Air intake (LF). The following requlations
apply to the location and design of the air intake:

1.

L

A separate air intake must be provided for every
ventilating system. If this is not possible for struc-
tural reasons or the air is drawn from an escape-

tunnel then 2 common ventilating system can be -

provided for shelter groups of up to 100 piaces.

The air intake is to be located outside the area of
falling debris; the air is to be drawn through
escape-tubes, for instance (see Fig. 2-26) or through
buried, rigid tubes (concrete or asbestos cement
pipes) (see Fig. 2-27). '

If the air intake cannot be placed outside the debris
area it may be located as shown in Figs. 2-282 and
2:28b in exceptional cases with the permission of
the Cantonal Civil Defense Authority.

The cdnnecticn of the air conduit to the shelter
must be done in accordance with section 2.4,

5. The inside diameter of the air intake up to the first
filter must be at least:

100 mm (4 in.) for VA-20 or VA-40 ventilators
125 mm (5 in.) for VA-75 or VA-150 ventitators
150 mm (6 in.) for fwo VA-150 ventilators

The pressure drop in the conduit and the bends of-
the air intake up to the first filter and/or explosion-
proof valve shall not exceed 10 mm (% inch) of
water pressure, o

6. The air intakes are to be provided with a removable
grill and weather protection on the outside, ’

2.3.5.2 Blast protection valve (ESV) and primacy
filter (VF). The purpose of the blast protection valve is
to guard the shelter ocoupants and- the ventilating
equipment from shock waves and a damaging pressure
increase. It must be protected from flying debris and
fragments. The primary filter removes the coarse dust
(radioactive fallout, aitborne dust, and dust from
debris) in order to relieve the gas filter, Depending on
the construction (i.e., fibre filter, sand, or gravel filter)
it is to be placed before or after the blast protection
valve.

AR IR




Fig 2:26. Airintake in escape tunnel.

1. Primary filtess, which are placed in the sheiter after

the blust protection valve, should be as.close as
possible to the point of entry of the air intake
“conduit 1.85 m (6 1t) above the floor to make it far
enough from the shelier occupants so as not to
require special radiation protection.

2. The blast protection valve and the primary filter
form 4 single unit and products of different mant-
facturers may not be combined.

4, The instructions from the manufactures approved by
the Faderal Office of Civil Defense are to be
consulted for the installation of the blast protection
valve and the primury filter. '

'2.3.5.3 Ventilator (VA). The space '-required' for
ventifators VA 20 to VA 150 are shown in Fig. 2-29,
1, The height -above ground of the air intake con-

nection on the shelter side of the pipe is 1.8 m (6 ft)
for all ventilators, :

4. The instructions for operating the ventilator ave to

be attached o the ventilator or in the immediate
neighborhood.

. The electrical installation for the ventilator must be

in accordance with the household Installation code
of the SEV.

. The ventilator and the gas filter mest be protected

with a plastic cover during peacetime.
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Fig, 228, Examples of air intakes within the debrls area (exveptions),
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Fig. 2-29, Space requitements for ventilators,

2.3.5.4 The gas filter (GF). The purpose of the gaé

filter is to retain chemical and bacteriological warfare
agents (aerogols, vapors, and micre-organisms). The gas
filters are to be mounted in the shelter, closed airtight,
and sealed with lead according to regulations. The seal
may only be removed at the time that the shelter is
occupied.

2.3.5.5 Excesepressure valve. The purpose of the
excess-pressute valve Is to close the air outlet opening
when the ventilation is shut off or during an explosion
as well a5 to maintain a certain excess pressure in the
shelter during operation of the ventilation.

The following openings are to be protected by
excést-preswure valves (see Figs, 2.22 to 2:25):

1. Exhaust air outlet in exterior shelter wall;r SR

2. Ventilation openings in partitions..

follows: - _
1.85m (6?) above ground:
2. Air lack walls 0.4 m (16") above ground
3. Partition walls 1.85'm (6") above ground
The excoss-pressure valve and air outlet pléwed in

1. Exterior walls

series are to be dimensioned to-maintain an- excess- .

pressure of § to 15 mm of water pressure e to %
inch) in the shelter during operation of the artificial

ventilation. The air outlets which pass through the
sxterior wails must have .cither two elbows or a

removable shielding plate as protection against frag-
ments and radiation (sée Fig. 2-30). '

" 2.3.6 Construction Hihts

Only those ventilators, filters; explosion protection
valves, and fittings may be installed which have been
approved by the Pederal Office for Civil Defense on the
basis of tests and which are marked with an approval
number.* . S

All distribution pipes, fastenings, etc. are to be made
of non-splintering, shatter-proof materials. The ma-
terials must not release any gas at a temperature of
+60°C (140°F) and ‘must be corrosion resistant or
covered with a corrosion protection. The fastenings and
anchors for the .ventilation -must comply with the
vequirements of article 3.4.2.9. L

.' - 2.3.7 Functional Test

" The ventilator manufacturer is responsible. for- the
iistallation of the ventilating system according {o

regulations, and is to test the operation immediately
aiter ‘completion of the shelter. “They shall ‘send &

written report of the test results to the competent civil
defense authority within one month after the test.

*The following instructions of the BZS arc.applicable to the
manufacture of small ventilator systems, thelr parts, and the
testing of these claments: ‘ :
1, Directive of the BZS concerning technical réquiraments for

sritall ventilators 15 April 1956,
2. Ditto, VA 20, 1st October 1366,
3. Technical Diractive of the BZS concerning minjmum require-
__ments for explosion protection valves and primary filters for
ventitation systems of 15 Ootobor 1966. :

The. excoss-pressufe -valves . are .to- bé located. as.

T —




2.4 FURNISHINGS AND CONDUITS
2.4.1 The Effect of Weapons

The furnishings or conduits which are installed in the
shelter will be subject to shocks and vibrations, The
more flexible the attachment to the shelter the smaller
will be the acceleration forces transmitted.

The conduits which pierce the shelter shell weaken it,
especially with respact to the nuclear radiation and the
alr blast. The number and size of such conduits must
therefore be Jimited. - R

Air ‘blasts can create excess internal pressure in
conduits leading into the shelter. '

2.4.2 Fumnishings

- All furnishings which remain in the shelter duzing the
preattack phasze must satisfy the following conditions
(for the design see article 3.4.2.9):

1. They must not diminish the protective function,
particularly the necessary places available,

2. They may not be made of brittie material such as
cast iron, bakelite, or porcelain, etc., due to the high
Instantaneous accelerations which oceur,

Alternate:
UV with s-tube

UV with
proteative plate

UV with protective plate

et |

Collar

Fig. 2-30. Location of exoe'u-pmuure valves (UV).

3, Furnishings made of brittle materials weighing more
than 0.5 kg (one pound) must be shock-mounted on
rubber pads at least 5 mm (% inch) thick. A special
authorization must be obtained from the BZS for

* furnishings weighing more than 5 kg (10 pounds).

4. The anchors and attachments must comply with the

requirements of article 3.4.2.9.

5. All equipment which is not fixed must be able to
withstand a free fall of 30 cm (1 ft), equivalent to
striking the shelter floor. - '

2,4.3 Conduity

2.4.3.1 General requirements, All the conduits
mounted in the shefter must satisfy the same require-
ments for shock protection as demanded in article 2.4.2
for furnishings. '

In addition conduits passing from the outside under
ground through the shelter wall must be enclosed in a
soft layer at least five diamoters long and 5§ om (2
inches) thick because of the relative movement of the
shelter and the surrounding earth, as shown in Fig.
231, for example, _

As protection against nuclear rudiation and air pre
sure the conduits must fulflll the foliowing condltions




in all parts of the shelter sheli (\\;'ilh the exception of
the floor and walls against the earth): '

1. Conduit openings through the shelter shell having a
total cross section of more than 600 cm? (93 sq in.)
in one wall must be approved by-the Cantonal Civil
Defense Authorities.

Foam plastic
or squivalunt

SR

Fig. 2-31, Example of the penetration of an underground
conduit,

*
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2. Conduits of more than 250.cm* (39 sg-in:)-ero
section passing through the shelter shell’ are.to.be
provided with a double efbow gs indicated:in-
2.3%. L e

3. Conduits buried in the shelter shellmust lie in:
outer half, If their cross section exceeds, Y d?, wher
d stands for the wall or rdof ‘thickness, the:wall or
deck must be thickened locally in order to have the
normal wall thickness everywhere as shown in Fig.

As a protection against air blasts all block@qtéi of

more than 150 em? (23 sq in.) cross section for the .

passage of conduits should have roughened surfaces

(Fig. 2-32b). They should not be made with métatforms -

or ashesto cement pipe, for example, or elsé they .

should be conic with the larger end outward (Fig. -

2.32¢). ST

Cellar .

b} Straight

a) Davisted conduit

Fig. 2-32. Examples of conduits leading aut of a cellar,

cqnduit ¢} Conical blockout
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O
el

AL
L
- .3. S

._‘.1.'."

e ;
A

0’1 Sy,

&

&
ele

¢

atatet elodolelel




2 Conduits used for civil defense. The following
jits: for civil defense purposes are provided besides
_.the ventllauon and exhaust air outlet pipes:

.'-"Water and sewage pipes, 1f toilets and showers are
inchided in the decontamination room. See article
" +2:4.3.3 for size limitations. Drains must be provided
. 'with covers that may be closed tight due to the
*  danger of; water backing up in a blocked off sewer.
- Communications: A 20 mm (% inch) tube must be
placed in the shelter wall leading outside or in the
- cellar so that communication wires or a radio
dntenna may be installed at some future time.
- 3..Flectric wires for lighting the shelter and for the
- ventilator.

2 4, 3 3 Non-le defense conduits.

1. Water pipes under pressure. are permitted in the
shelter if there is a drain [max diam 15 cm (6 in.)]
and a cut-off valve, Pipes of more than two inches in
diameter require a speciul permission from the
‘Cantonal Civil Defense Authorities.

2. Central heating conduits are permitted in the shelter
if there is a drain or if the maximum water level in
the shelter will not exceed 50 cm (20 inches) in case
of a break in the pipe.

3. Gas, fuel, or chemical lines are‘not allowed in the
shelter. They may enter the shelter only as an

exception and then with the special approval of the
Cantonal Civil Defense Authorities,

2.4.4 Fuel Tanks

If oil or gasoline tanks are located near shelters, the
following items are to be considered besides the
pertinent Cantonal Fire Protection and Water Poliution
Control Regulations.

2.44.1 Underground tank not under building. Be-
tween the tank and the shelter wall there must be a
thickness of earth material of at least 1.5 m {5 ft), or
the wall must be reinforced and 50 em (20 in.)
minimum thickness.

2.4.4.2 Tank under building, For oil tanks with a -

volume of more than 20,000 1 (5000 gal) a special

approval of the Cantonal Civil Defense Authorities s

required,

Qil tanks up to a content of 10,000 1 (2500 gal) and
20,000 1 (5000 gal) have to have a distance of 3 m (10
ft) and 5 m (16 ft) respectively from the nearest shelter
wall; in case of a leak the fuel must not be able to reach
the shelter (i.e., place the tank in a basin).

If an oil tank .is located adjacent to a shelter, the
pertinent shelter wall must be a 75 cm (30 in)
reinforced concrete wall. In this wall openings are not
permitted.

Gasoline tanks require a special approval of the
Cantonal Civil Defense Authorities.




Chapter 3. Design

3.1 DESIGN PROCEDURE

The dimensions given in article 2.1.3 used for the
preliminary design must be caleulated for the final
design after receiving the construction permit and
before starting the plans, vnless the. shelter is a |
atmosphere design for less than 25 -persons. Basicatly
this calculation should take into consideration all the
weapons effects described in section 1.4 as well as the
peacetime loads. The majority of these requirements
may be considered as being fulfilled, however, by the
minimum limits for concrete thickness and reinforce-
ment given in this chapter as well as the regulations for
the layout given in chapter 2. It is therefore permitted
to limit the final design to the consideration of the
following four groups of loads:

1. fire, ]
2. primary radioactive radiation,

3. mechanical loads from weapons effects,
4, peacetime loads. '

The_ final concrete thickness will be determined by
the requirements for the resistance to the first two
effects in accordance with the values given in sections
3.2 and 3.3. In this respect the basic rule is that the.
“eritical loading is the one that requires the greatest
concrete dimension, The given values have lower limits

“Table 31, Design proceduse for the major structural clenients

" such that the requirements for all weapons effects not., .
specifically investigated are already satisfied. ¢

“diate vicinity of the

and Construction‘ :

T

The last two groups of loads influence mainly the
reinforcement ratio and only rarely the conerete thick- ..
ness. The design for the mechanical loads from weapons. .
effects is based on the use of the ultimate static loads -
given in seétion 3.4, The peacetime loads may not bg -
critical in any way, but itis still the responsibility of the -
engineer to assyre that the structure satisfies all the rec- - "
ognized rules of construction andain particular the SIA -
codes for loading and concreté design.. . -

In the same way that cerlain minimum concrete -
dimensions were determined for the - final design, a -
minimum reinforcement ratio is required {article 34.1) " =
which is already sufficient to resist a large’ part ofhe
loads from weapons effects. The ¢stablishment of these.
minimum values makes it possible to réduce the design- .-
of the concrete thickness as well as the supporting
reinforcement to the consideration of a few loading. -
conditions iltustrated in Table 3-1. oo

3.2 DESIGN FOR FIRE PROTECTION.” '

Ceiling slabs and exterior walls not against earth must
offer protection against heat from fires in, the jmme-- -
shelter. The necessary thickness of
concrete depends on the fire intensity by flammable

Structural element

Critical loading for concrete depthi®

Critical loading for conpi‘éte reinforcement?

Slabs and free-standing éxierior walls

Exterior walls against encth

Floors
‘Purtition walls and intermediate floor labs Constraction requirements, shock Shock (3.4.2,5)
(except alr-locks) (34.2.5) ; -

Radioactive radiation (3.3), fire (3.2)
(possibly alr blast) e

Ground shock (3.4.2.3)
Ground reaction (3.4.2.2)

Air blast (3.4.2.1), (3.4.24)

- Ground shock (3.4.2.3)
 Ground reaction (3.4.2.2)

“Not Including consiruction requitements and peacetime loads.

33
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Table 3-2. Conerete depih for fire protection

Fire intensity

Concrete depth for
ceiling slabs and
exterior walls not
against earth

shelter such as:

" shelter.
2, Superstructure in wood,

to the shelter.

and floors of waod).

Class A. Great fire intensity

Large guantities of flamitiable matenal near the

1. More than one wooden floor directty over the

40 cm (16 inches)

3. Storage of flamimable material such as wood,
furniiture, plastics, hay, and fuel in one of the
first two floors directly over !he shelter or next

Ciass B, Small (ixe mtensity

All cases not lncluded in class A, in parucular
T 1, One famlly houses; except wooden houses (walls

30 cm (12 inches)

-2, Apartment houses and office buildings of concrele
with the exception of class A3. above).

CRs

matenal near the ‘shelter. The fire intensities have been
divided into two groups (Table 3 -2).

The concrete dimensions in Table 3-2 must ‘be
: _mc_reased by 15 cm .(6 mches} if it is-not possible to
leave the shelter for long periods due to the radiation of
heat from nearby fuel concentrations such as tanks,
iumber yards, etc. The mirimum requirements for
protection from heat generated by fires in underground
tanks in.the immediate vicinity of the shelter or ‘tanks
inside the buildmg Timits are included in article 2.4.4.

When choosing the concrete depth for protection
against heat from fires any earih cover may be fully
considered.

33 DF.SI(‘N FOR PROTECTION FROM
= NUCLEAR RADIAT!ON

The reduction of ‘the nuclear radiation is accom-

-plished by the mass surrounding the shelter, As a first
approximation one can say that it is not so much the
type‘of material but the product of its specific weight
times: dhe wall thickness which is importani. The

“radiation protection will subsequently always be given
as a.thickness of concrete, Other construction materials

- may be considered on the folfowing basis:

_ 10 cm of earth are
equivalent to

7 cm of concrete

4 inches of earth are 3 inches of concrete

equivalent to

10 cm of wood are 3 ¢m of concrete

equivalent to

4 inches of wood are

1%, inches of concrete
equivalent to :

10 cm of wood are 7 cm of concrete

equivalent to

4 inches of masonry are
eguivalent to

3 inches of concrete

The necessary construction thickness of the shelter
shell depends to a large extent on the position of the
shelter within the building and relative to the ground.
Since the preatest part of the primary radlation strikes
just before the shock wave arrives, the buzldmg is to be
“assumed undestroyed, .

. In the following typical examples the necessary
thickness “d” of the shelter extertor is calculated on the
basis of the *Handbook of Weapons Effects” (BZS
1964 Edition, Chiapter 4). The examples given are
sufficient for the needs of private shelters, and appro-
priate interpolation may be made beiween two basic

types (Fig. 3-1).
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Fig. 3-1. Concrete thickness requized for protection from nuclear radiation.

Exposed roof stabs snd walls, above ground

‘Fhickness of sheiter shell for
1 atmas. 3 atmas.
d¢ = 80 em (317) 120 cm (487}
1 dp = 55 cm (227} 85 cm (34") ;
Fig. 3-1a .
-
]
Roof stabs not under building i
Thickness of shelter shell for
1 atenos. 3 stmos.
- Earth cover
z u=0cm (0"} earth d =55 cm (227} 85 cm (34"}
u =20cm {8") earth d = 40 cm (16”) 70 cm (28"}
u=40cm {16") earth  d=40em {16”) 55 em {227)
Cu=70cm{28") earth  d=20cm (8"} 5 cm (14"
ormare
Fig.31b . 7 - . i
Roof slabs under building
Thickness of shelter shell for
1 atihos._ 3 atmos.
- Building Bva[- the shelter L
_ ona story 7 d=36em (14") 55 cm (22")
multistory- - - d=30em (12"} ... . A5cm (18_;'_)»
When the . floor. ai‘;\{e'._ the shelter has openings (doors of
windows). “F* including more than 50% of the wall surfaca the f
valuesare: = e b
one story d=40cm (16"} 60 cm (24'"}
multistory -~ d=36om (14"} 50.cm {20")
When the shélter is in the second or third basement the sum of -
the thicknass of gll the basement slabs above the shelter must
have at least the values above. :
Fig. 3-1¢ o ’ ) L
(Figure continued on next page) iy !




Callar walls not ageinst sarth

Thickness of sheltar shall for
1 atmos, 3 atmos,

# < 15 em (6") concrate squivalent:

Z smaller than 0.1 ¢ =35 cm (14"} 50 cm (20}

2011005 d=45cm (18") 60cm {24")

Z mors than 0.5 d = 50 cm (20”) 65 cm {26")
a > 15cm (6"} concrate squivalent

Z smaller than 0.1 d=26cm (10"} a5 em (14”)

2011005 d=30cm (12"} 45 em (18")

Z more than 0.5 d =40 cm (16"} 55 cm (22"

F = surface of openings toward the outside (doors, windows} in
caltar room adiacent to the pertinent shelter wall.

x = ymallest distance from the center of the opaning to the
shelter wali. :

2 = sum of all F/x?,

Fig. 3-1d

-

Cellar walls against earth

Thickness of shelter shell for
1 atmos. 3 atmos.

Type of walt

Completely underground dy =25cm (10"} 25 em (10"}
{ground surface not bajow:

the underside of the

. roof slah)

Partially underground dp = 50cm {20}  70cm {28}
{ground surface not mare

than 2 ft below the under-

side of the roof slab)

Uncovered wall dz = 80cm {32} 120 cm (48"
{ground surface more

than 2 ft batow the

roof slab) N

Fig. 3-ic
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3.4 MECHANICAL LOADINGS CAUSED BY
WEAPONS EFFECTS

3.4.1 Basis for Calculation and Rules for Constriaction

In arder to judge the effectiveness of a shelter it is
necessary to know its ultimate resistance when subject
to the effects of weapons. To calculate the limit of
survival with respect to the mechanical effects of
weapons it would be necessary to have a comprehensive
knowledge of not only the static resistance but also the
permissible energy of deformation and the dynamic
characteristics of the structure. Within the scope of
these Technical Directives the design may be made in
the sense of an approximation by equating the static
resistantce with the ultimate loads gives in article 3.4.2.
This ultimate load is composed of the static load
equivalent to the weapons effect plus other simultane-
ous loads (such as the dead load, for example).

The ultimate load capacity may be quickly deter-
mined using the plastic design method and the corre-
sponding design charts wliich are given in section 3.5.
Since this design method may not yet be thoroughly
familiar it is also permissible to calculate the internal
forces and moments resulting from the equivalent static
loads using elastic theory and dimension the cross
sections for these forces in the condition of rupture.
This method generally leads to heavier reinforcement.

1. Resistance of steel: The yield stress for the most
commonly used reinforcement steels may be used
in the calculations in accordance with the values

+ given in Table 3-3. These values are slightly higher
than the normal yield stress since only very quick
stress increases are considered. The dependence of
the yield stress on the rate of stress increase is a
property of steel and is not to be confused with the

dynamic behavior of the structure under transient
loads. : '

2. Concrete compressive strength:* The values for
compressive strength may be increased by 30% over
the usual static test values obtained with cubes, but
not more than 100 kg/em? (1400 psi).

Shear and bond strength:* Since the shear and
bond stresses may produce brittle failure neither
the shear strength nor the bond strength limits may
be increased for dynamic loads.

4. Minimum pescentage of reinforcement: The sup-
porting parts of the shelter should contain a
minimum amount of reinforcement which is to be
placed structurally as & main reinforcement. This
minimum reinforcement should be at least 0.1% in
each direction for any cross section (0.2% of the
concrete cross section) with the exception of the
undersurface of the floor.

S. When contraction joints cannot be avoided in a
shelter they should be placed between partition
walls at least 20 cm (8 inches) thick. Openings
through these walls must be sealed around the joint
with a waterstop. '

6. Connections of the shelter with other structures:
Other structural elements may be attached mono-
lithically or fixed rigidly to the shelter. These
connections or attached structures must be fash-
joned in such a manner, however, that their
collapse does not destroy the shelter shell.

*The values given here for strengths of materials correspond
withthose in the addendum of 4 March 1966 to the Recommen-
dations of the Federul Office of Clvil Defense of 24 April 1965
concerning the minimain requirements for structures. They are
o be used in connection with the appropriate SiA codes,
especially No. 162 and are valid until the fssue of the new
appropriate SIA codes. .

Table 3-3. Dynamic yield stress for reinforcement steel

Yield stress
2 psi
Steel type . kgfom
7-183 mm 20--30 mm Bar No.

diam diam 1-6 6—14
Reinforcement steel 1 3000 200 43,000 37,000
Reinforcement steel 15 SIA code 162 (1956) 4200 3800 60,000 54,000
Reinforcement steel 111 S1A code (proposed £966) 4800 4604) 68,000 65,000
Reinforcemant steel IV (up to 12 mm or bar No. 8) static yield static yieid

stress stress




7. Steel paneling: The steel paneling on the inside of
the shelter may not be more than 2 cm (% of an
inch) thick. An increised thickness is not allowed
because of the danger of popping off.

- B. Hooks: End hooks for reinforcement steel may be
omitted if a complete load transfer may be
obtained without them.

9 No plaster or insulation may be applied to the
inside walls or ceiling of the shelter.

10. Relation to the SIA code: All questions of struc-
tural form or construction which are not treated by
these Directives are to be resolved according to the
pertinent regulations of the SIA code.

3.4.2 Assumed Loads

In the following article the static equivalent loads for
ground shock and air blast are presented. The former is
primarily the governing force for sections of the
structure within the shelter such as intermediate floors
of walls and attached equipment. The generated loads
are distributed in the same way as the dead weight but

may be many times as great and act in any direction.
The air blast loads act primarily normal to the surface
of the shelter shell and create bending and shear stresses
in the walls, roofs, and floors. In addition, opposing
norma! forces occur which must be considered when
they reduce the ultimate load of a structural zlement.
For the design of individual parts of the structure
(articles 3.4.2.1 1o 3.4.2.8) only the loads respectively
mentioned need be considered.

3.4.2.1 Shelter roofs. The dead weight of the shelter
roof and the weight of the earth cover or live loads are
to be added to the static equivalent air shock wave
pressure p, (see Fig. 3-2). On the other hand possible
loads from the building above, such as debris load, are
not to be included.

Equivatent static load Py
for air blast of
1 atmos. 3 atmos.
Raofs under or outside 10 th'nz 30 u‘m2
of buildings {2 kips/eq FO) (6 kips/sq ft)

‘/\h

TTRTTTR A TESTREY

Fig. 3-2. Loads on shelter roofs from air pressure, -

v ——D L T e T
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3.4.2.2 Floor slabs. The equivalent static load for air '

blast acting on the floor slab is the same as that acting
on the roof (see article 3.4.2.1). The dead weight of the
entire shelter (with the exception of the floor slab) and
any earth cover are to be included as permanent loads.
These loads are to be assumed as being uniformly
distributed over the floor when designing for shear
toads.

Equivalent static foad p,,

Type of ground for air blast of
1 atinos, 3 atmos.
Above ground water 10 t/m? 30 t/m?
(2 kips/fsq ft) (6 kipsfsq f©)
In ground witer 12 t;’m2 36 t,fmz
(2.4 kips/sq f1) (1.2 kip;lsq f)
1 kip = 1000 1b,
.

Fig. 3-3. Decrease in the maximum bending moment in the
floor siab from moment Mp fo M as a result of the arching
effect in the soil.

There is a non-uniform distribution of the ground
pressure as a result of the supporting effect of the soil
and the actual bending moment M is less than the
bending moment My which would result from a
uniform soil pressure (see Fig. 3.3). The bending

moments may therefore be calculated. by assuming the.

following uniformly distributed equivalent static loads
for air blast: ' :

Equivalent static foad py
Type of ground for air blast of
1 aimos. 3 atmos.
$and or pravel 3 ¢fm? 10 tfm? ]
(600 tbsfsq ft) (2000 1bs/sq ft)
Silty soils 1 t,l’m2 20 tfm?.
(1400 lbsfsq 1) {4000 lbs/sq ft)
Satutated soils 10 t/m® 30 tfm?
€2 kipsfsq ft) () kipsfsq ft)
In ground water 12 t/m?2 36 t/m*
(see art. 2.1.2.2) (2.4 kipsfsq ft) -

(7.2 kips/sq ft}

In good soils, ¢specially on rock, the floor slib may
be replaced by strip foundations or individual footings '
wherever the secondary weapons effects described in
article 1.4.5 are not possible (Fig. 3-4). In this respect
the following applies: '

1. The assumption of a uniformly distributed soil
pressure for the verticel loading from weapons
effects may not exceed four times the allowable soil
pressure for peacetime loads, 0.y,

2. The foundation must be able to resist the loads
transmitted ‘from the walls as a result of the
simultaneous occurrence of horizontal soil pressure
py, as described in articles 3.4.2.3 and 3424 (see

Fig. 3-4).

Fig. 3-4. Loads on strip footings for a shelter.

3.4.2.3 Exterior walls against the ground. The earth
pressure acting in peacetime is to be added to the
uniformly distributed equivalent stativ load py, from
ground shock indicated in the following table (see also
Fig. 3-5). :
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Fig, 3-5. Loads on exterior walls against the ground from
ground shock.

Equivalent static load from

Type of soil ground shock for
1 atmos. 3 atmos,
Unsaturated 7t/m* 20 t/m>
(0.7 tonsfsq ft) {2 tonsfsqg ft)
Saturated 10 t/m? 30 tjm?
: (1 tonfsq ft) (3 tonsfsq 1)
In ground water 12 tfm? 36 tjm?®

(1.2 tonsfsq It) (3.6 tonsfsq It

3.4.2.4 Exterior walls not against the -ground. Ex-
terior wails which are not directly in contact with the
ground may also be subject to reflected - pressure in
addition to.the excess pressure acting from all sides.
This reflected pressure will be diminished to.some
extent by the surrounding portions of the building; the
pressure py, is therefore dependent on the area of the
openings in the adjacent basement such as doors and
windows (Fig. 3-6).

Equivalent static load pp,
F (%) from ais binst
1 atmos. Jatmos.
lessthan50 10 t/m’ 30 t/m?
(1 ton/eq £t) {tonsfsq ft)
more than 50 17 t/m? 60 t/m?
(1.7 tons/sq £1} (6 lun;]sq ft)

¥ = area of openings In the exterior wall of the adjacent
basement opening ditectly cutside, in % of the total wall
surface. :

Fig. 3-6. Air blast oads on exterior walls not in contact with
the ground.

3.4.2.5 Intermediate floors and parti!ibn walls, The
ground shock produces accelerating forces similar to

seismic shocks which constitute the determining loads

from weapons effects for intermediate floors and
partition walls. The created loads are distributed in the
same way as the dead weight (including all objects
fastened .to the roof or walls). These loads are several
times greater, however, and can act in any direction.
The given loads p are ultimate loads (dead loads are
not to be superposed) and are presented as multiples of
the dead weight g,. They are to be assumed as acting
perpendicular to the wall or slab and in either direction
(Fig. 3-7). Since even greater shock loads than those
given may oceur for short periods no brittle material
such as tile or plaster may be used for intermediate
flooss or partition walls. :

—-

Fig. 3-7. Loadson intermediate floors and partition walls as 2
result of shock,

Ultimate static
foad p for

| atmos. 3 atmos,

Intermediate floors and purtition walls ‘g, 6B




3.4.2.6 Open-ended galleries. Galleries with a closed
cross section which are closed at one end and lead out
into the open af the other must be designed for excess
pressure acting from the outside or the inside which
may result from reflected air blast (see Fig. 3-8). Other
loads which may act simultaneously such as dead
weight and earth cover must be added to the given
equivalent static load p resuliing from air blast.

TTTTsT I

YA SIS TA N,

Fig. 38. Loadsin oper-ended galteries resulting from air blast
(P, and P; do not occur simultaneously).

Equivalent static load p
resulting from air blast for
1 atmos. ' 3 atmos.

Net excess outside 10 t/m? pa (1.0 30 t/m?
pressure acting ton/sq 1) (3.0 tons/sq £t}
inward ) '

Net excessinternal 15 t/m® p; (1.5 60 t/m*
pressure acting tonsfsq ft) (6.0 tensfsq ft)
outwards .

Pressure against "24 1jm? py, (24 90 tfm?®
end wall - tons/sq ft)

(9.0 tonsfsq ft)

3.4.2.7 Air locks. The loads on air locks are the same
as those for galleries open at one end (article 3.4.2.6). .
They must therefore be designed for -the net excess
internal pressure p; (see Fig. 39). (Dead loads and
possible earth cover are also to be added.) . s
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. Equivalent static load p - L
sesulting from air blast for .

1 atmos. T 3atmos, .
Walls, roofs, and floors ‘ ST
of air locks in
the shelter ‘ e
1n the shelter shell 15.t/m> ‘ ) 60 !Imz‘ “:3 o
p; (1.5 tansfsq ft) (6.0-tons/sq £
Between aitlock 24 t/m? 90 t/m?® B

and SRorRE Dy (24 tonsfsq ) (9.0 tonsfsq £t}
3428 Debris protection for entrances and other’ |
supporting structutal clements of emergency exits. The . .-
structural elements of escape passages resistant to air
blast (article 2.2.3.3) and debris protection. of the . "
entrance (article 2:2.2.2), as well as eniry ways and |
cantilever slabs, will be subjected to pressure differences’

caused by the air blast (Figs. 2-11 and 2-5) and must
therefore be dimensioned to resist the following equivas- -
lent static loads. These loads may -act .internally or.’ '
externally on entry ways and from above or underneath -
on cantilevered slabs, The dead weight and earth covers. .
are to be added to these loads. C e

Vertical escape shafts are to be designed as cantilevers .
fixed in the shelter shell and acted upon by a horizontal :
pressure from any direction acting perpendicularly to S
the projected area similarly to a wind pressure. o S

Covers for the exits of escape tunaels (article 2.2.3.5)

are to be dimensioned in the same way as-shelter roofs:

LTS
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' 'Equivalént staticload p .
Siructoral element from air blast for
1 atmos. 3 lfmo_s. . ¥
. Debsis protection of the 7 t/m> 20 t/m? : g
entrance (0.7 ton/sq £1) (2.0 tonsfsq ft) :
Air blast-proof escape 7 t‘r’rﬂ2 20 t;fm2 -
tunnels . (0.7 tonfsq ft) (2.0 tonsfsq ft)
Escape shafts 15 tim® otym*
) (15 tonsfsq f1) . . (4.0 tons/sq £8) "
Covers for the exitof 10 tm? - 30 _t[nf:',.‘. T
escape shafts (1.0 tonfsq £1) (G.0tonsfsqft)

3.4.2.9 Fumnishings and conduits. The futrishings gnd. :
conduits and their fastenings which are mounted in the -
shelter must be able to resist the forces of acceleration - -
caused by shock. These forces act al the center of
gravity of the object (and may be assumed as being
distributed in proportion to the mass) and -can act .
vertically up or down or in any horizontal direction.”




Pe:;_m;'x;_n'eht; "'fo-rc_es (dead weight) are included in the
equivalent static load.

Ultimate static load p for

1 aimos. 3 aimos,

e =quishing§ and conduits 4g, ‘ 12g,

" 3.5 DESIGN OF RECTANGULAR REINFORCED
" CONCRETE SLABS BY THE ULTIMATE
.+ . 'LOADMETHOD -

In this section. the engineer will find charts (Figs. 3-10
to 3-14) which indicate the ultimate uniformly distrib-

uted loads for underreinforced rectangular concrete
slabs. They are based on the classic yield line theory,
that is, the .ultimate load method for reinforced
‘concrete slabs, and consider only the bending resist-
ance, If the shear stresses have a significant influence on
the behavior of beams.or slabs at failure these stresses

must. be considered in the design. The -charts may be

used for sections without shear reinforcement up to a
nominal ultimate shear stress 7y, (calculated at the
suppotts) of:

0.06 8,, for—;-é 8

where:
- 1 =span length ,
h = effective slab thickness
B, = ultimate compressive strength of concrete cubes.

The charts are based on an assumed distributed load

of p = 1 atmos. and a (dynamic) yield point of 4800

. kgfem? (68,000 psi) for the reinforcement steel. For .
other values of p or ogy the amount of reinforcing
varies according to the following proportion:

p 4800 kgfem? of p 68,000 psi
» { r .
} 1 atmos. afid

-1 atmos. Tn4d

The charts are prepared on the basis of the EMPA
formula for calculating the plastic moment m per unit
width in underreinforced slabs.

2o
m =.l.l|'12 Ii1d (l —-5- -ﬁil'g' ’1) £0.2ﬁw h?

w

in which g is the ratio of longitudinal-reinforcement
area to total cross section area above it and ayg is the
dynamic yield stress for the reinforcetnent. The param-

_eter for the curves is the degree of plastic fixity, that is,

the ratio of the plastic moments over the supports m~
and at mid-span m*, This plastic degree of fixity A,
unlike the elastic degree of fixity, is not dependent on
the elastic characteristics of the building. It is deter-
mined by the distribution of the necessary reinforce-
ment in the span and over the supports, and may
therefore be selected to a large extent by the engineer.
In Fig. 3-10 the ordinate gives the required percent of
reinforcement u* for the span which may be read
directly as a function of the siab slenderness ratio:

span width
effective slab depth

For a given value of I/h-and X~ the necessary percent
" of reinforcement may be read from the diagram.

For the design of rectangular plates supported on four
edges four different plastic moments must be differen-
tiated: the longitudinal span moment m,” and edge
moment m,” and the transverse span moment m," and
edge moment m,~. A new parameter, 2 ratio of the side
lengths I, fl; is also introduced. Figures 3-11 to 3-14 are
applicable for the four degrees of plastic fixity m, fm,’
and my‘lmy* equal t00,0.5,1.0,and 1.5 whereby zero
represents the rectangular plate with simply sup-
-ported edges. (The degree of fixity is assumed to be the
same in both directions.) The ordinate represents the
percent of reinforcement steel p,” in the direction of
the principle span and the abscissa is the slenderness

- ratio 1 /h where 1; is the shorter spasi length and h is

the effective slab depth. The curve parameter is the
ratlo of span lengths 1,/ with a chosen fixed ratio of
the plastic moments in the principle and secondary
direction ¥ = m,,,*,fm,‘+ = my'lmx“. This ratio is chosen
as 1.0 for the square slab and decreases linearly with the
span ratio {; /lo. '
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ng. 2.10. Ultimate 2oad design for a reinforced concrete slab supported on two edges.
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toad design for a reinforced concrete slab simply supported on four edges.
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Fig 3-13. Ultimate load design for a reinforced concrete slab with a plastic edge fixity of 1.0 on four sides,
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obe found: - L R

" Effective cross-sectional area of steel reinforgén{leig’il Al .
‘in the span and Ay~ over the supports: .- oo

Example No. l'.'R_ouf of a 1 atmosphere shelter
Given: ' ' o
Span 1=400cm (13 ft 2 in.)
Slab thickness "d=35cm(14in)
Wall thickness dy, =25 cm(;O'_in )
Static depth: _ : ‘
mid-span h=32cm (12'% in)
“edge h~=22cm (8% in),
Degree of plastic fixily m :
(assumed) o 0-2.5_ C
p=1atm o
RTINS

- therefore:

1 400
126 —=—=125"
) h 32

from Fig. 3—10.:
. u; = 0.35%; fe*=11.2 em?/m (0.52 in.?'lft) -
The thinner section of the wall will be detérmining . -

for the moment over the supports. The quantity: of
reinforcement 1s proportional to the static depth h,

* At the supports
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o .fe -42cm’lm(0 245 sq in. lft)

The dead wrlght of the roof [g, = 1 t/m (200 1bfsq
ft) qin this case] is to be included when calculating the .
~ultjmate load. The. steel content must therefore be in-
creased by 2 factor of 1.1 [1 atmos. p!us 1 t/m? (200
!blsq ft) l\l atmos] Therefore _ )

12 3 c¢m? fm (0. 570 sq in. Ift)

- 4 6 cm’lm (0 270 sq in, Ift)

- _ Ex‘amp]e non:-fRoof of at atmos shelter

Gwen . »._ o .
. span: length 1y =500 cm (167)
span’ wigth 1, =650 cm (21f0) -
slab thickness . .- “d=35em(14 ih.) ,
‘. wall thickness dy = 35 cm (14in.)
 effective depth: mid-span ‘ h=32cm(12in.)
: edge h*=32cm(12in.)y
plastlc ﬁx:ty (assumed) SoomT
‘—n-'i:_' 10
o
USRI S
B L . <
: M .
s T
; xxxxxxxxxxx .
S SR A “
gl 82 ||

To be’ffc-)'_ur.d:r

fey

-Cross-sections of -steel reinforcement fe,t; fey fey's

with:
L 16X12 1, _500
—= =160 —=156
ho 12 32
1, 500
— =——=077=038
I, 650
L 16
A= —=076=08
L, 2
From Fig. 3-13
+
x=0.8=m"_
my
S =0.16% fe;' = 5.1 cm?/m’
S =0.24in2fft
p =08, =013% - foy’ =4 om*/m
o =0.19 in? fft

Since the degree of plastic fixity A~ is 1.0 the plastic
moments overthe supports are the same asin tlie span.
For equat effective depths h™ and k™ the reinforcement
is the samé in the span as over the supports. In addition
the- values takén from the charts for 1. atmosphere

pressure must be converted to the ultimate total foad - :

including dead weight:
Therefore it follows that :

‘ = 1 t/m?
(200 1ofsq fO)} :

[dead weight g,
fo,* = fo, = 1.1-5.1 = 5.6 cm*/m
< 1.1 X 024 =026 sq in.f6t
fe,* = fe,” =1.1-4.1 = 4.5 cm*/m.
=1.1X0.19 =021 sq infft

In both examples the required reinforcement ismore

than the minimum value of 0.1% which therefore does
not apply. ' '

i a4




This abbreviated summary. contains only the most
important information from the chapters | through 3°
and is not meant to be a complete summary of the
compulsory regulations. it is intended only as an aid for
: ré'fer‘g;_lce' to be used in conjunction with the main text.

1. Applicability of the TWP - gection 1,1
Private sheiters in new buildings
Degree of protection: -

required 1 atmos,

permitted I or 3 atmos.

2. Application of the TWP

Shelter planning (architect) Chapter 2
3 Final structutal design of the shelter
(engineer) T
General " Chapter 3
Excepticns {only 1 atmos. shelters . Appendix C

" with up to 25 places)
" Pesign procedure :
Dimensions for preliminary design
and building permit
Caleulation of concrete thickness: ‘
Fiteload . . Section 3.2
Radioactive radiation ) - Section 3.3
Calculation of the concrete reinforcement
. Mechanical effects of weapons "Section 3.4-
" (or peacetime loads) : :
Fulfilling requirements for the effects
of other weapons{Scciion 1.4}
Minimum concrete thickness
Minimmum concrete reinforcemsént -

- Section 3.1 .
" Atticle 2.1.3

Section 3.4

Appendix A. Summary of the"'M-ost Important Information

3. The number of places to be provideé " Atticle 2112 .

Sections 3.2and 3.3

Restaurants, places of

amusement (movies, theatres,

ete.), schools
Churches and temples
Offices and administration

- buildings, industrial and

commercial businesses
(factories and shops)

Stozes and warehouses

Storehouses, permanent
exhibits, and exposition
halls -

..~ in the shelter
Type of building Number of places
'+ Homes an’d_.Vaﬁiibnjhéusési--'—":;'~.~ 1 per room
- Hospitals and asylums- 1 per bed
Hotels %, of the number of beds

=¥, the riumber of seats

% the number of seats '
¥, the number of work places

1 per 20 m® (200 $q ft)
of floor space

*-1 per 150 m* (1500 sq f)
of floor space .

4. Sﬁa_ce 1requirements

Per place in the shelter

Atticle 2.1.1.3 -

1 m? (10 sq ftyof floor spacv_,:

"..2,5 m® (88 cu ft) of voluine .~

For each ventihtor
For each ait lack.

For each decontamination
Foont. ’

For each combined air
lock-decontamination

Shelter floor space
Head room for 2 shelter

Em* 0.5q £1) of floor space

0.05 m? (0.5 5q f1)/shelter place.
min 2.5 m? (25sq fty .
max 5.0m2 (50sqft)

0.07 m? (0.7 sq fo)fshelter place
min 3.5 m% (35 sq ft}

0.1 m? (10 sg ft)/shelter place
min 5 m® {50 5q f1)

min 6 m® (60 sq ft)
min 2 m (6 £t 6 in.}




5. Styuctural dimensions for preliminary

Article 2.1.3

design
Congcrete thickness
Structural Location 1 atmos. 3 atmos,
element R,
em in. cm  in.
Roofs Under buildings 35 14 55 22
Not under buildings with
earth cover of
Oin. §5 22 85 34
12in. 35 14 65 26
More than 20 in. 30 2 350 20
Normal intexmediate floors 20 8 20 8
Intermediate floors over or 25 10 30 12
under an air fock
Walls Entirely underground 25 10 25 10
{ceiling below ground)
Partially underground 50 20 70 28
(underside of ceiling not
more than 2 ft above
ground)
Exterior wall standing free 80 32 120 48
(anderside of ceiling more
than 2 ft above ground)
Walls facing the basementnot 35 14 55 22
against the ground (also
partition walls between two
shelter groups)
Partition walls 20 8 20 8
Air lock walls 25 Wy 30 10
Floors Foundation slabs 20 8§ 25 10
6. Requirements for air locks, Article 2.2,2.3
decontamination rooms, toilets, '
and showers
N Construction ., .
umber of £ 5 and RE Minimum  Minimum
shelter  Inclusion °r =30 number of aumber of
places nonereom - g owers  toilets”
: or separate h
upto50 optional Sand REin1
’ . [Qom
51-160  required Suand RLini 1per100 1 per30
room or places places
separate
101-200 required S8 separate
from RE

2Halfl may be chemical toilets and the rest latrines,

7. Arrangement of emergency exits

o A o e A

Article 2,2.3

Minimum requirements

Number of for unaided emergency
shelter exit for stage Figure
places
i n v
uptoll 1 2-7
14-50 H 1 28
or 1 2-8b
51100 1 1 292
or 1 2 29
161-200 i 1 1 2-10a
or 2 1 2-10b
Construction of emergency exits
Stage | Article 2.2.3.3
Air blast-proof escape passage
{with cantilever slab or entrance
gallery)
Width min 1.3 m (4'3")
Length min 2.0 m (6'6™)
Stage 1l Article 2.2.3.4
Emergency escape shaft 60 X 80 cm
(24 by 32in.)

With shaft 60 X 80 cm

(24 % 32)in, inside
Without shaft: ¢lean sand or
pravel fill

Stage It )

Escape chimney and escape tunnel
ending in debris area: only allowed
exceptionally as partial substitute
for stage IV.

Stage [V

Escape tunnels that terminate
outside the debris arca (distance = '
height under eaves) andfor connect
to other escape tunnels system

Articles 2.2.3.6
and 2.2.3.5

Article 2.2.3.5

Min cyoss-section: Concrete pipe 100 cm (40 in.) diam
Oval pipe 80120 cm (32/48 in.)
Rectangular 80/100 em (32/40 in.)

8. Shgl;er doors and shutters

Article 2,2.4

Opening

inside dimensions

Type -
a cm inches
P Qutward 80 x 185 32x 72
100 X 185 40x 72
140 X 220 - 55% 87
60 X 120 24 X 48
PD Inward 60 X 80 24 X 32
DT Either way 80 X t85 32x 72
100 x 185 46X 72
140 X 220 55 % 87
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9. Ventilation Section 2.3

Capacity: Freshair: 6 m®/hr Article 2.3.2.2
(212 cu ft/hr) per :
shelter place

Filtered air: 3 maihr Article 2,3.2.3

(106 em ft/hr) per
shelter place

Air intake: Qutside the debris area Article 2.3.5.1
(distance = %, height
under eaves) in escape
tunnel for instance

Ventilators Article 2.3.3
' . Minimum
: ventilation
Numberof  Ventilator capacity . l:irlat:irun Type Power
3 places 12 type fresh atr p - of requirement
; shelter nuuber operation mifhr £ /min - power (watts)

wihr % /min

¥ 7 va0® 40 2% 20 12 Manul 40

13 VA 40 80 48 40 24 Manual and 50
. electric

25 VA5 150 90 75 40 Manual:nd 66
: . electric

50 VA 150 300 180 150 90 = Manual and 120
' electric

I exceptional cases the number of places in the shelter may be increased by 10%.
bQniy for one family houses.

10. Conduits Section 2.4 11, Fuel tarnks Article 2.4.4
Conduits in the shelter shell Articte 2.4.3.1 Underground
Only in the outer half of the shelter The minimum distance from the
walls. - ’ - shelter wall is 1.5 m (5 fty or
The maximum cross-sectional area . ::?c‘l:a" must be 50 cm (-2-0 fn) f
is ¥, d% without reinforcing the wall ’ ' '
Conduits through the shelter wall Article 2.4.3.1 In the baseraent
Total cross.-se.ction " ) i . ) il tanks of 10,000 to 20,000 | (25040
wath maxi 6?) “ateaz '{‘;;'y oine and 5000 gallons) must be 3and S m
naximum 606G cm sq in.) (10 and 16 ft) respectively from the
Conduits withoui double bend E shelter or the shelter wall must be
max 250 em® (39 sqin.) 75 cm (30 in.} thick {without
Smooth finished openings Article 2.4.3.1 oponing)
max 150 cm?® (24 sq in.) Oil tanks of more than 20,0001
Water pipes up to 2 inch without Article 2.4.3.3 (5000 gallons) capacity require

special authorization

. Gasoline tanks require special
Communication Article 2.4.3.2 authorization
A 20 cm (3/4 inch) diam pipe must

be provided in the exterior wall

of each shelter e

special permission
Sewer pipes Article 2.4.3.2 In case of a leak the fuel must not be .
oy . . able to zeach the shelier (i.e., place :
Gas and fuel lines rot altowed Article 2.4.3.2 the tank in a basin)
itx shelters k2




Appendix B. List of Terms with Definitions

1. TERMS CONCERNING THE
EFFECT OF WEAPONS

Fusion bomb
A nuclear bomb which releases its eneigy through
melting of atomic nuelei.
Fision bomb
A nuclear bomb whuh relcases cnergy lhﬂmgh splitting
of atomic nuclei.
Ground level, low, and high explosions

Indication of the relative height of a nuclear explosion
above ground, Ground level mieans an explosion near
the ground (forming a crater). Low and high designate
an explosion of 1 KT equivaiont energy st 1040 10 200
m {300 or 600 ft) altitude respectively or an explosion
of | MT equivalent energy at 1000 to 2000 i (3060 or
6000 ft) abtitude respectively. '

Conventional wespons

Explosive weapons which release energy through molec
ular reactions (explosive and incendiary hombs, gre-
nades, fragmentation bombs, and shells).

Roentgen _

Physical unit for measuring radiation intensity. -

Rem

Unit for measuring the biotogical effect of radioactive
radiation.

Fire load

Measure of the cxisting Aammable material in the
neighbothood of the shelter. such as kg of wood
equivalent per sq meter of foor spuce (or poundsfsq fi
of floor space).

Shock

Collective term for the muximum values of acceleration,
velocity, and displacement to which the shelter, as a

rigid body. is subjected by 1w pressure wave propa:
gated through the ground.

Mechanical effects

Comprehensive termy for doads due to air pressure, soll
pressuge, shocks, Tragnents, debris, cle.

Reflecled pressure

That pressure which is vreated an the surfage nr u solid
object when an oxpunding wir hhst strikes it, The
reflecred pressure i3 more than iwice us greut as the
impinging pressure due 1o the compressibility of tdw uir,

2. 'I‘ER\IS CONCERNING THE SHELTER
AS A UNIT

Shelter unit
A shelter consisting of oae single sioee For oecupancy
fthe shelter woll) by ot muore than S0 persons,

Shelter group

A shelter consisting of two to four shelter colls
surounded by one single sheher shell and provided
with only one entrance.

Protective capacity _

The sum of the protective effeet uffered by the sheleer.
For a camprehensive deseription one should include the
maximum values of the effeets of each type of weapon
against which the shelter may viter some pratection. In -
general only the nraxinnim value for one single critival

. elfect will be given, such as the peak value of the air

blast resulting from a mwlear axplosion in vpen serrain
measured in atmospheres (Le. aimospheres of exvess
pressure),

Shelter shell

The externdd clements (roof, walls. and Aoor) of the
shelter which separate it lrom the unprotected sur
roundings.




Phases of operation

Specially defined conditions tor which the shelter must
fulfil 2 certain purpose or Function (see section 1.3),

Unaided exit

The action of the surviving occupants of a shelter by
which they free thomselves frony debris withost outside
help alter an attack.

5% rule

An abbreviation for the nde. based on the Federal Law
concerning the Structural Measures Ffor Civil Defense of
# 4 October 1963, which Hinits the additional costs for
constrictivn of a shelter W nomelly not mure thaw 5%
of 1he building custs.

3. TERMS CONCERNING SHELTER COMPONENTS

Exterior walls

Witlls ol the shelier shelh,

Underground wall

A will is against suil up o least ceiling fevel

Partially underground wall -

A wall which is covered with soil 1o within at feast 60
cHy L Ewa feord of the ceiling height,

Free-standing wall :

A shelter extorivr wall which i oz i a covered
Biseimtent e covered with soil to within at lesst 60 o
f8wo Tectd of e cedting height.

Uncoverod wall

A shelter wiall which i s covered basepmient.

Interriediate Goor or wall
Flaor ar wall withio the shwlier shell,

Shelver in ground water

Ashelrer whore the susimony vennly growsd water leeel
rises wre than 30 om0 inchesd sbove e shelies
s dovey

Emergency oxit
A vompiehiomsive 1o For all sonix of esits which way
b wsedd whan tie suvroundings e destasyed,

A blastproul cwape passage

An emesgeney exit which leads onr andey the bailding
with walls sud tonls resistant o siv Mast. The esi fom
the shehier is by mcans of openings in the wall oy an
anpvireil dowy,
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Emerpency shaft
An emergency exit leading divectly through the shelter
shell to the boilding limits.

Excape tunnel

An underground emergency exil leading away from the
building.

Escape chimney

An emergency exit consisting of an air blast prool
verlical escape tube leading from the shelier above the
expected bevel of debris.

Wall opening
An opening (protected with an armoured cover) in the
shetter shell keading 1o an emengency exit,

Wall break-out panel

An opening in the partition wall between row houses
which i closed off in peacetime, but which muy be
cusily - broken through in case of wiur Jor use as an
SHICIRIRY ¢Xil.

Debris ares

The ground surkace within which piles of debris may be
expected 1 form wikn the building is destroyed. It
extends a distunce of Yo H in alt directions from the fuce
of the building (E being the height under the caves of
that e of the building). -

Armoured door PT

A o st 1 close the entranee through which the
shctipants pass inter the shefter shell or the sir lck (the
protective capacity i secmdanes with specificationsh.

Armuoured cover PD

A cover wsed 1o close openings in the shelter shell for
enrgency shafts, mapc tungels, m,ipc chimneys wnd
mti upcnmgs

Pmsum dowy BT

A shelter door whick is built it partition walls wilhin
the shelivn

Sumndard door NT

Stasdurd Ot britile} dovr with ne profective effoet
wsed i nomestractisal partition walis,

Abr fock _

A roory placed at the entranwe of the shelter with two
pressure- ansd gas-prood doors (PT) in sequence. One of
the donrs must always be Jmed, This makes palfic
pussible with the omside wortd without epening the
shefees,
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_Decontamination room

A room placed at the entrance to the shefter which
serves as a place to clean or change clothes contam-
nated with poison gas or radioactive dust carried by
persons entering the shelter. It muy also be vsed a5 a
toilet or lavatory.

Btast protection valve

A check valve in the ventilution air intake which
rentaing  open during normal operation but will be
closed automatically in a few milliseconds by an air
blast and protect the ventilution system {filter) and the
shelter from (oo great over pressure.

Presowre valve

A quick-closing vatve in the air outlet which is vpened
sufficiently by an excess internal pressure of 5 fow nun
of water to permit the exhaust air to escape and cluses
automatically in case of excess pressue outside (or il the
excess internsl pressure drops).

Primary fiter

A filter placed before the gas flter and the ventilator to
climinate the coarsest dirt from the intake air.

Freek aie operation .

A mode of operation for the venliluting system in
which the intake air is not drawn through the gas filter.
In this mode the ventilating capacity is 6 m® (1.5 cu
)/ min per person.

Filter operation

A mode of operation for the vemilating system in

which the intake air is pussed through the gas filter. o
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this mode the vemtilating capacity is 3 m® (1.75 cu
§t)/min per person.

Non-civil-defense

All that which does not add to the protection of the
shelter.

4. TERMS USED IN THE DESIGN
OF THE SHELTER
Ultimate load method

A method of static caleulation used 10 determine the
rupture load for 2 suppuorting structure,

Fallure, failwwe load

The fimiting condition and fimiting load, respectively,

of a structure, No Further loading is possible without
inhibiting the Nunction of the structure, The ultimate
load is obtained by superposing the equivalent static
toad Fram the mechanical effects of weapons and loads
weting simultancously {i.c., dead weight),

Degree of plastic fixity

The rativ of the plustic bending moment over the
supports to the bending mement in mid-span for beams
urslabs. h

Under-reinforced concrete cross-section

A crosssection for which an inceease in the bending
mwment will steess the seinforcing beyond tiwe elastic
limit before the concrete fails in compression, (This
definition. psed in connection with the plastic design
method, is different than thit for an elustic under-
reinforced section.)




Appendix C. A Typical Small Shelter

In order to simplify the final design and detailing for
structures of secondary importance after the prelimi-
nary planning (data given in Chap. 2) the following

almost complete designs for small shelters are pre-.

sented. Since such typice® plans are necessarily based on
gross simplifications no special conditions for particular
cuses are considered. This saving of extra effort in the
design at the cost of the quality of the solution is
worthwhite only for small shelters. The design included
here is therefore only applicable directly to | atmos-
plrere shelters with no more thun 235 places.

In addition the Tollowing conditions must be tuttilled
inn order to use the typical design:

1. The tlour elevation must be above the ground water
level.

-

. The shelter ceiling must not extend more than 60
e (2 1) above ground level.

3. The ceiling height of the shelter must not exveed
24m (71t 10in).

4, The shelter must be under a building.

5. The concrete cylinder compressive strength at 28
duys must be a1 least 300 kg/em? (3200 psi.).

6. The reinforecement steel must be type IH (SIA code
162-196¢C).

If not all of these conditions are fulfilled the design
must be prepared in accordance with chapter 3. The
structural dimensions for the typical shelter are given in

Table C-1. The reinforcement and the construction

details are shown on the plan.

Tabde C-1. Concrete dimensions for a typical small shelter

Ruol 35cm  l4inches
Floor 0 em 8 inches
Exterior walls:
Towatd the cellur {frec-standing) 35cm 14 inches
Undergronnd wull (ceiling below 25an  10inches
ground fevel) :
Partistly underground walk (ceiling S0cm 20 inches

not more thap 2 ft above ground}
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Two-family House H. Miller, Bern

SMALL SHELTER
max. 25m?

REINFORCEMENT SCHEDULE

Consulting Engineering
Bern, LAprL W8T oifice
P. Meier
Bern

Reinforcing Swael 1
(zB: Box~-Uttra, Caron, Tor )

' IConcrete min. BH PC 250, By, = 00kg/cm?

Swel Overlap
on Egrth Side  2.5¢m
in Building Interior 15cm

SECTION A-A

FLOOR PLAN
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Part II. The 1971 Conception of
the Swiss Civil Defence
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Report of the Federal Council to Parliament on the
1971 Conception of Civil Defence (of August 11, 1971)

M, President,
Gentlemen, .
. We have the honour 'to submit to you the 1971
~ conception of Swiss civil defence. We thus conform to
the postulates of the Members of Parliament, Mr,
Eisenring of March 18, 1965, concerning the studies
made in view of an examination of the whole of the
- civil ‘deferce conception, Mr. Tschiippit of December I,
1965, concerning the multipurpose constructions in
connexion .with civilt defence, and Mr, Schiirmann of
‘March 17;: 1970, concerning the transmission of" the
*report of the Study Group.

SUMMARY

1 We ask you to take note of the present report and of
the-1971 conception.of civil defence. It is the result of
studies carried out by the Committee for Civil Defence

convened in 1966 by the Department of Justice and

Police, .in -agreement with the Federal Council. The

~ terms of reference of this Committee included, notably,
a directive to obtain reliable data for the appreciation
of the menace to the civil population and the possi-
bilities of protection, as well as to work out a report
‘thereon and proposals for a technically and financially
practicable defence conception,

This report was submitted at the end of 1970. Its
contents have met with our approval. It lays down the
measures to be carried out for the protection of our
civil population during the next two decades. The main

“ emphasis of the measures, hitherto principally confined
to rescue and relief, is now laid on precaution and
prevention, .

The realization of the 1971 civil defence conception
is expected to require in the next 20 years, an aggregate
expenditure of about 6.75 billions of francs. By virtue
of the legistation now in force, the annual share to be
borne by the Confederatior will amount to about 180

“million francs. In the order-of its importance, this share
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corresponds to the expenditures foreseen within the
framework of the longtenn financial plan.

The two Federal Jaws governing civil defence and the
measures of construction relative thereto, which date
from the years 1962 and 1963, must be adapted to
present conceptions. The revised proposals will be
submitted to you in a separate communication.

1.. THE 1962/63 CIVIL DEFENCE CONCEPTION

The hitherto existing conception of civil defence was
based on the Federal lawof March, 23, 1962, on the
same subject and the Federal law of Qctober 4,.1963,
concerning the construction measures in civil defence.
These were presented to you in the communication of
QOctober 6, 1961, and of September 21, 1962. They
were based on the knowledge then at hand of the
menaces to the population in case of armed conflicts,
but for lack of scientific data, the effects of massive

“destruction by modern weapons could not be given the

necessary consideration. This induced the Federal De-
partment of Justice and Police on December 31, 1965,
to set up a committee for the study of civil defence,
with instructions to work out certain propositions, on
the basis of reliable scientific documents, to establish a
conception of civil defenee which would be technically
feasible .and financially bearable. On December 30,
1970, the aforementioned commitice submitted its
report. The General Defence Staff approved it on
February 4, 1971, and the General Defence Board did
likewise on February 17, 1971. In, the joint consulta-
yions with the various departments, some questions
were raised and observations made. The supervisory
board of the Study Group expressed its opinions at its
meeting of July 19, 1971, and most of the suggestions
made were taken into consideration when the text of
the conception was finally drawn up.

By the resolution of August 11, 1971, we gave our
approval to the report reproduced in the appendix as
well as to the conception contained therein.







" |1 THE WORK OF THE STUDY GROUP-

The work of the Study Group has shown that the
conception defined to date by the two laws, can be
-sub‘stantially maintained as it stands, but with certain
modifications and additions. The examinations ex-
. tended principally to the following spheres:

-1. 'Menace ‘

“The 1962/63 conception was still “based on the
assumption that the menace to the civil population
consisted predominantly of ‘massive air attacks as
carried out in the second world war. Inasmuch as these
attacks ‘ ‘were - only aimed at localities of - strategic
importance, populated areas of less thian 1,000 inhabit-

* ants were not obliged to organize civil defence and to

erect shelters.

2 Wig,_ﬁi’rgg

Our communication of October 6, 1961, while it

drew attention to the shortening of the warning time
due ‘to increased flying speeds, still counted on the
practicability of a timely warning to our civil poputa-
tion in case of air attacks.

3. Evacuations
The :1962/63 conception ruled out the'poss'ibiliiy of
mass evacuations, but envisaged the power to move, in

" 4n orderly fashion, the population resident in particu-

Jarly menaced regions to a safe area or to 4n area
sufficiently provided with shelters.

4. Rescue and medical assistance,

* self-preservation

Civit defence measures have hitherto been largely
centered on rescue and medical assistance. It was
incumbent on the local assistance organizations of the
civil defence to repair the damage caused by air attacks.
Only particularly .menaced large communities were
allotted air defence troups. Neighbouring or regional
help have been, in principle, equally envisaged, but the
planned creation of directive bodies from outside was
never completed. -

_ 5. Shelters _
1t is true that the 1962/63 conception did not reyuire

_ the compléte technical fitting out of shelters. Neverthe-

less, a great nuniber of ventilated shelters were buit,
notably by virtue® of article 2, paragraph I, of the
Féderal law of October 4, 1963, concerning civil
defence constructions. These shelters can also be -used,
_without reservation in future, for the protection of the

population. They form, therefore, 2 genuine basis for
the further development of modern civil defence.

An improvement of the shelters erected from 1950 to
1960 by virtue of the Federal decree of December 21,
1950, was only envisaged in case of war. No provision
was made for the modernization of non-ventilated
shelters. This modermzation, which must be carried out
in peace time, can still be realized. Nevertheless, the
expense incurred must be in reasonable proportion 0
the improvements envisaged.

1II. TABLES OF FORESEEABLE MENACES
_ DURING THE 1970°S AND THEIR
INFLUENCES ON THE NEW CONCEPTION

In our report of. June 6, 1966, concerning the
conception of the country’s military defence, as well as
in our communication of October 30, 1968, regarding

_ the Federal law on the organization of the directive

bodies and the general defence .council, we have
presented the aspects and the forms of the menaces to
be expected in the future. At the same time we have
drawn the attention to the importance of civil defence
as part of the Swiss national defence.

"The table of anticipated menaces in the 1970% is
largely characterised by modern arms of massive de-
struction (nuclear, bacteriological and chemical weap-
ans). The effects of these weapons can extend over such
targe surfaces, that it is no longer possible to distinguish
between *‘safe” and menaced regions it our country.
Moreover, the use of these arms, especially modern

rockets and airplanes, can cause surprise attacks. Cur

system of provisioning and the tendency of our
population to concentrate in certain areas of our
country, increase its vulnerabitity to attacks from arms
of massive destruction. But since we have also to reckon
with the use of conventional arms, the conception of
our national defence must take into consideration their
effects as well as those of arms of massive destruction.

The report of the Study Group outlines the essential
principles to be followed in the setting up of the civil
defence. Inasmuch as it is based on all forms of armed
intervention which can be used in the foreseeable
future, reckons with reasonable mounting expenditure
and realises equally the peculiarities of the environ-
ment, one can beljeve that the new conception will be
valid for rather a long time. Nevertheless, some adapta-
tions will be inevitable due to the progress made in the
development of arms, The 1971 conception outlines
once more, the following essential directives:

1. Completion of the civil defence

Due to the fact that the menace is generdl and cannot
be limited to certain areas, there must be a shelter place




for every inhabitant. It is necessary to activate the
construction of shelters and to order the erection of the
latter in localities of less than 1,000 inhabitants where
there still exists no obligation te provide them under,
the 1963 law,

2. Gradual and precautionary occupation of shelters

Inasmuch as there will not be time to give the civil
population any warning of a surprise attack by new
arms, the precautionary occupation of shelters must be
ordered by the authorities, according to the political
and military situation. This exigence necessitates, not
only a sufficient appraisement of the situation, but also
a clear ruling defining the responsibilities of the
authorities charged with giving the order to occupy the
shelters in good time and to coordinate this cccupation
in an orderly manner.

3, Renunciation to evacuations and
movements of population

In view of the modern image of danger, it is evident
that no region of our country is safe from attack.
Owing to the unforeseeable duration and intensity of
the effects of new. arms, it is no longer possible to
guatantee the provisioning of the evacuated population.
The possibility of ‘surprise attacks by such arms
prevents large scale population movements. The only
efficacious procedure in future wars consists of pro-
viding protedtion for the population in their own
domiciles or in the immediate vicinity thereof, This can
be achieved by the utilization of shelters and taking

" gpecial measures in the. domaine of organization and
provisioning. '

IV. NECESSARY FINANCE

As far as one can judge the present situation, in order
to realise fhe 1971 conception of civil defence, the
financial outlay will tise to some 6.75 billions of francs,
which must be raised in about 20 years by the
Confederation, the Cantons, the Municipalities, com-
mercial firms and private individuals. This sum is
compased of the following jtems:

Millions of Francs
Shelters for persons (completion)}
Sanitary [nstallations, command posts
Assembly rooms for the civil defence
organisations
Reinforcements of the provisional
shelters, pending their completion
Equipment, instruction, maintenunce

and administration 1.150

Scientific rescarch and _dcveiopmenl 30
: 6,750

5.570
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Counting with an unchanged cost distributor, the
Confederation’s share of approximately 180 million
francs corresponds to the expenditures for civil defence

as foreseen within the framework of the long term

Federal Government’s financial plan.

V. CONCLUSIONS

The examination of the 1962/63 civil defence concep-
tlon vndertaken by the Study Group has shown that
the planning in force up to the present is generally
sound. Nevertheless, certain variations and suppiemen-
tary measures, due to changes and increases of the
dangers and menaces foreseeable in 1970, are advisable.
This necessitates the adaptation of the two laws of
1962 and 1963 on civit defence to the conception of
1971.

We shall submit to you a special communication
setting out the proposals for certain revisions and
modifications which have become necessary as a resuit
of experiences gained in the execution of the laws in
question and by justified demands of the Cantons and
the Municipalities. The distribution of costs between
the Confederation, the Cantons and the Municipalities
as cnvisaged by the two laws, must be particularly
revised as requested by the Initiative of the Canton of
Geneva, dated May 7, 1968, remitted to us by the
Chamber of Deputies on June 4, 1968, and by the
“grinderat” {a legislative body with similar functions as
the US. Senate) on June 6, 1968, by the interpellation
of Mr. Diethelm, Member of Parliament, of Deceniber

3, 1968, and the postulates brought forward by Messrs.
- 'Rubi and Riesen, Members of Padiament, on June 4,

1969, and September 24, 1970, respectively.

“The efforts for the realization of an efficient and
effective civil defence are being pursued. In view of the
clearly established aims and concrete conceptions for
their realization, it should be possible to achieve
gradually the stages of development we are striving for.
. With ‘reference to the foregoing, we have the honour
to propose that action be tuken on the present 1epoit
according to the 1971 civil defence conception, and to
sheive the postulates presented by the Members of
Purliament, Messrs. Biseuring (No. 9210), Tschiippiit
(No. 9374) and Schiirmann (No. 10538) of Murch 18,
196$, December 1, 1965 and March 17, 1970, respec-
tively.

In the name of the
Swiss Federal Couneil,

Borne, August 11, 1971

Gnigi, Prosident
Huber, Chancelior
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PREFACE

The solutior. of problems of national imporlance,
particuarly those which, in times of danger, inflluence
the fate of the country and cach inhabitam. requives a
well-defined conception, This will include a general plan
in which the wishes of the community can be carried
out in sn orderly and methodical nanner. B must take
into sceount the inalterable conditions of the colntry
and of the world around in order to define the
principles which are essential for solving the probloms.
The respect of the liberties of individuals on the one
hand, and the necessity to fird an efficacious and
economical sofution on the other hund. must targely
determine the choice of principals serving as a basis for
the conceplion. : o -

The guarantee of an efficient all-embruving protection

of the whole population within the sphere of our armed
and protected neutrality, is the original congeption of
Swiss civil defence. The dangers of modern warlare, in
particular - those resulting from the use of a greut
number of arms of mussive destruction, campel us 1o
organize direct protection of the civil populativn,
* This understanding induced the Federal Council in
1966 10 recommend to the Federal Justice and Police
Department (0 set up 4 study group for the civil
defence with & view 1o examine the vivil defence
conception within the framework of Swiss national
defence and to adapt it 10 the latest knowledge
acquired in Switzerand and abroad. The following is
the result of this work. 1t will serve as a basis 1o the
organization and further development of owr civil
defence, and, at the same time, will form the depariure
point for the necessary adaptation of existing legista-
tion. '

The possibilities and methods of conducting a war,
genenally - il in line with scientific and . technical
development. in future years, our national defence will
be periudically confronted with new silurtions. The
conception of civil defence must keep puce with this
irreversible evalution, on the one Tund in the choice of

The 1971 Conception of the Swiss Civil Defence

fundamental * principles. and on the other, in the
perivdical adaptation 1o the changing images of war.
The legidation of 1962763, compared 10 that of 1934
and 1950, give an example of this aaptation,

Al branches of the national defenve, expecially the
army. the civil defonce amd the war econoiny have to
fullil 3 common mission and are dependent on each
other. They must synchronize their elforis and support
each wtber even in peace time, The soldier must know
that his Family at home will be protevied and cared for.
otherwise he will Tack one of the must imporfant moral
reasons lo Night. '

Civil defence measwes encroach on the rights of the

- Confederation, the Cantons. the Municipalities s,

above all, euch citizen, For that reason, the {nasic
principles of the conception are addressed to each and
everyone. From these principles spring concrere i
sures in the ficlds of consirucrion and organizaiion, his
for 1% responsible branches of dw Confederation, the
Canions and_ the Municipalities 10 cany o these

_measures, Hence the conception ks e a compiilsery

mandate Tor the sutieritios entrusted with the execu.
tion uf the civil defence, : :

The presemt civil defence cumweplion implies thay
direction of the nationg] defeme organizativn operates
wourdinately at a high Jevel. Mutcover, it iakes g% @l

- established Sact thay the amwy puis at the dispesal of

the vivil defenve, an keast 348 many anti-airerall FOGPS 35
hitherto and that a parviularly close vollaboration witlh
the tevrltorial vrganization continues (o RISt

The conceptiun has 1o stard Trom an assunwed yoral
war, which docs nol spare the civil papulation. Never.
theless, in expressing this assumption, it gues without
saying, that Switzerund docs not consider the differeny
forms of total war normal or kgal. On the conrary,
everything possible shoukld be done to presenve peice
aod - shouwld this Fall — the population must be
protected w5 such 35 possible from the effects of
modern s, in compliance with intemations conven.
s,




Even if these effonts shouid full and it the population
were then exposed o the effects o moden weapons afl
mussive destruction, the survival of the wajor part of
the civil pupulation would be assured ~ leave oul the
Fact of tonal amililation — thanks w the nkasures of
protection foresecn in this conception, For that reasns,
the wealization of these meusures in the sphese of
construction ad of eganization would peomil var
country o resist, faced with the passibility of nuclear
blackmail. .

December 30, 1970

CHAPTER 1. FUNDAMENTAL PRINCIPLES

11 Tﬂsdﬂem_mﬁm

Tie oivit defoswe B past of owy navieny) delfence.
Procecding Trons this principle, the Federal constitution
and the Federal laws have creared the. busis for the
impleventation of civit defence. As well as being 2
balsnced component within the framewwrk of natiod
defone, its tasks are as follows: :

1. The civil defenve sy stengthen vir comey’s
capacily 1o resist attacks and anempis of blackmail
by Forcign powers and contribute, by its degree of
credibility. tw the safoguarding of our independence
amd 1 the integrality of wur ewifory. even withont
tolal war. o Lo ’

. It Ve state of armrd peutiatity and abuve Al i case
of war, the civil defence st in colluboration with
e gy and the war deoliomy, ensuire thay the
preater part of the population suvives and ereate

Kt
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al any given time, can be dragged o 2 war of sven
become the nerve center. 1L is difficult to predict what
form this war will take,

The nwwe completely we may succeed in drawing an
sccunite piture of u possible Tuture war, the more
precisely and electively can the protective messures be
planned and put into opetation. There are two main
obstacles agaimst wlf eflovis 10 determine the must
efficlent prolective mmeasums:

1. The unceriainty abuout the course which & future war
a% such will take.

2 The continuous pevfectioning of arms snd their
minke of employment.

In spite of thewe Tuts, it is pocessury (0 make the
basis for the protection measores as solid #s pussible.
This basis must be fuunded on the must relisble data,
with particular reference o the probuble aspects of war,
viz: o :

1. From our knowledge of the presently existing means
of attack and the perceptible tendencies of their
future developrent. I

2. From the study of the possibilities and the supposed
Intentions, as well as the methods of walare of 8
potential aggressor of our couniry. S

Tie inberent invervitudes, i spite of all, of the

_ present assanplion of the image of wat, must be

Favonrable conditions for fh future fife and 13con-.

s_{méﬁmwl‘ the counlty,

1. The civil defence, in collaboration with the existing
vl administration and W dmy. panticntardy anti-
aircralt ivoops, shoukl be in @ pasition 1o provide
help in peace tme vatasvioplies.

1.2 Emage of Wer

1.2.0 Wi of the image of war. History andd the duily
events the warld over eloguently show that fuiure wars
ate st possible, Our people’s determination 1o main.
win an effickent national defence is based ou thix
gsumplion.

The planning of protection against the effects of
modem anvs is founded on the fict that our country.

climinated 3 Far s pussible when determining the
mwasures of protection, Mareover. the sapid develop-
aweni in the techaique of arms renders the periodic
conirols of all assumptions indispensible, as well as the
evenual adapration of the conception and of all the
decisions which follow, ' S '
1.2.2 Menace. The various forms of aggression and
destruction are naturally sigaificantly different Jor the
anny and the ehvil population, Yei both clements are

basically subject o Ih sume mendce. The conception

of menace embraces ull possibilivies of the employment
of mililary power against our country. This menace is
explained in minute detail by the federal  council's
report ‘o Parliament dated - June G, 1966, on the
conception of -our counisy’s military defenee. The
findings contained in this report are valid even today.
We can summarize them as follows:

1. In the European sphere there are fwo groups of
oppusing powers, each possessing huge stocks of
weapons of massive destruction, the employment of
which occuples an important place in their military
planning and preparation. if in the near (wlure
Switzerland were to be involved in a war, in all

i




probability it would be a gencral war with the use of
srms of massive destruction or under the constani
threat of such an engagement,

2. Todsy there are certain indications of the relaxing of
tension between the different groups of powers.
‘Navettheless, the probability of limited conflicts
conducted with conventional arms increases. and so
long us powers retain their stocks of arms of massive
destruction, these conflicts can always contain @
prrm of nuchear war,

3. An important characteristic of modern smies is
their equipment of nuclear arms destined for stra-
tegic, operationsl wnd Lactical use. In the ficld of
nuclear arms, the general tendency leads 10 an
increme in mwnber, 10 a greater shooling precision
and an extension in their possible use, In conse-
quence, it must be admivted that wilitary urd civil
objectives which today are not nuclear Lugets may
well be in the future. ' '

4. Apart {rom being favishly equipped with nuclear.
chemical, and even bacteriological weapons. nrulera
armies characterize themselves by their greater ca-
pacity to employ them more swiltly. more acen-
rately, and over longer distances, from the ground,
the nir, and space. Mareover, they now have at their
disposal conventional anms which ave more powerl
wnd of wider nge.

1.2.3 Probable war kmages, A war image is Largely
influenced by the following Tactoss: - '

{. An aggressor’s intentions against our counltry.

2, His sdvantages over the weans and times of uttuck as
well as his strategic and uperationud conceptivn.

3. Our own defence measurcs. N

One of the principal characieristics of purlicular
significance of mudern war is the suddenness of attack
by weapons of massive destruction, or, in other words,
the bricfest possible warning, which cun vary from
severa) minutes to none ut all. The large pumber of
rapid vectors in existence ~ rockets and suteltives for
example - Timit the possibility of providing sflicient
warning of such attucks.

The present cunceplion. therefore. anist forget the
oid idea of being able to give sulficient wurping of
attsck. 11 depends, nevertheless, on the importint fact
that befure a first engugement of urms of mussive
destruction, wne sees o renewed outbreak of furcign
politicul and milivay activity, which Iriggers o
pre-ulert of severul days or weeks. When estublishing the
most significunt images of war, one wealizes thut an

adversary will employ. according to his objectives and
al an opportune moment, the means of combat which
will offer him the best chances of obluining his
objective rapidly, while suffering himself the least
possible losses.

The great number of pussible images of war with
which vur country must count upon in case of conflict,
taking into account the intentions of the aggressor, cun
be summarized, from the civil defence point of view,
into the following four groups:

Biackmail. A powerful .-essor can try to compel
our country to accept cert: . onditions by menace of
the use of anms of massive destruction, or by taking
economic sanctions against her. These threats could, for
example, concern:

1. the supply or the transit of militacy material or
ather commodivies:

2. the use of our air space or our territory for free
passage;
3. the political capitulation,

The oppressor could probably provoke such situations
by the help of well prepared actions of psychologic and
subversive warlare, Should he fuil to wchicve his
purpose, e may. for instange - by way of his first act
of war - drop nuclear bombs o our country from
great or very great heights. The effects of such actions
would be extremely widespresd. resulting in fires,
annihidation of cultivations, and the wtal disruption of
our telephone and radio communications, In this case,
iL is nut yet a guestion, so to speak, of fightiog on our
territory. It is alse conceivable that an aggressor could
use conventional or nuclear weapons in order to destroy
certuin dams or dikes or 16 devastate vust regions,
without specifically using arms of massive destruction
against the population.
~himited use of arms of massive destruction, In the
choice of his meuns of atvuck, an sggrossor wanting o
invade our country, will 1zke into account the following
factors: . '

1. the danger to his own troops by the use of his own
irmament;

3 the risk of undesired destruction ol objects which he
wished 10 make use of himsell.

For thut reason, for example, he will avoid the use of
nuclear arms on the graund on account of the danger 1o
bs own toops from adiv-active Tall-ont. Similar
considerations apply (o the unfimited use of bacterio-
logic ad inert chemical means of combat,

et 4 A 1o o e
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1t is possible that an aggressor will use arms of massive
destruction even if he has the intention of taking
advantage of our industry and man-power,

Our tersitory can also be violated by a power in the
course of its operations directed against other powers.
The attempt of a march through our country may
require an efficient protection of the flanks by the use
of armament. This would present the danger of a third
power fighting the aggressor on our own territory with
the use of asms of massive.destruction.

The use of conventional arms, It is conceivable that
an aggressor only intends to use conventional arms
when attacking us, but even then the danger of an
escalation leading to the use of arms of marsive
destruction is very great. Military operations using
conventional weapons, would, in principle, have the
same effect as during the second world war, but with
considerable intensification due to increased firing
power, greater mobility, amphibian operations, and air
transporl.

It is improbable that heavy bombardments such as
those experienced during the second world war will be
undertaken to destroy our cities. In order to attain such
destruction, the aggressor has at his disposal today far
more efficient, safer, and less costly means — nuclear
weapons for example. S

Wars started with conventional weapons always bring
abowt the danger of an escalation into the use of
weapons of massive destruction, o

Strategic destruction. Any aggressor who has at his
dispusal a sufficient quantity ol heavy caliber weapons
of -massive -destruction, would, in principle, be in a
position 1o destroy our country wholly or partly. He
has now the choice between many effective ways of
desteuction; radioactive contamination, the annihilation
of all sueface construction by fire and pressure, and the
destruction of infrasteuctures and shehters, There is
little probubility, but still @ possibility, that the
intention of an eventual aggressor would be to totally
destyoy our country. ' :

1.2.4 Other dangers. Apart from the proper images of
war which can be derived from the possible intentions
ol un aggressor, two other surts of dunger to the civil
population must be considered:

War operations in neighbouring countries {possibility
of violation of neutrality). In the cuse of military
operations between other countrics, Switzertand may
suffer destruction and conturination without being
directly involved in the war. 1t can be a question of,
amongst other things, explosions of nuclear weapons in
neighhousing countries. with the correspanding radio-
sctive fall-out. There exists also the possibility of

explosions of nuclear weapons in our own countzy, for
instance as a result of errors in the system of guided
missiles or airplane crashes.

Catastrophes. These catastrophes have nothing in
common with war operations, but they can, neverthe-
fess, endanger the civil population as in thie case of war.
The principal dangers are as 2 result of accidents, always
possible in factories and depots of nuclear arms sitvated
abroad, crashes of atomic weapon carriers above or near
our frontier with radio-active fall-out, accidents during
transport of highly effective radio-active chemical and
bacteriological substances, as well as accidents by
explosions of important quantities of conventional
explosives,

In the same category, it is necessary to mention the
bursting of dams and dikes, as well as natural disasters

such as storms, earthquakes, avalanches, inundations

and landslides. Such catastrophes distinguish themselves
from those which are engendered by wars by the fact
that, outside the zone directly affected, all the means of
tescue work ae readily available (personnel, materials,
means of transport, sanitary services). One can resort o
far greater means of life-saving than in war time.

In war not only the extent of the damage is far
greater, but also the rescue squads are hampered by
obstacles which are non-existent in peace time. The
organization of the rescue services is subject to alto-
gether different rules from those in force when dealing
with catastrophes in time of peace. In such situations,
the personnel and equipment of the civil defence will be
available as a means of supplementary assistance.

1.2.5 Relative importance to the effects of destruc-
tion by modern arms. The measures 1o be taken depend
to a large degree on the relative importance of the
different effects of destruction or contamination by
modern arms. The different images of war clearly show
that the principal emphasis must be placed on nuclear
armis in view of their manifold and widespread effective-
ness, their diversity of use ‘and their ever growing
stockpiling. Nuclear explosions produce pressure, heat,
primary radio-active fall-out, shock, and electromag-
netic impulse as direct effects, The indirect conse-
quences are: conflagrations, build up of debris and
rubble throwout, earth-scorching, interruptions of lines
of communications, disorganization of supply - and
communications. ‘

It is also necessary to take into consideration the use
of conventiona! amuis, chemical, and bacteriological
weapons. Conventional arms can, firstly, cause incen-
diaries, explosions, and project splinters; chumical arms
can cause poisoning of long duration and over a large
surface and bacteriological arms produce widespread
contamination. '




Faced with the effects of these arms, above all with
those of nuclear atis, but also conventional, chemical,
and bacteriological arms, and studying. detailed ¢om-
parisons of the different possibilities of protection, one
can conclude that only construction measures will
achieve the aim mentioned at the beginning of this
document. However, an absolute protection is hardly
possible, because all known materials of construction,
even concrete and steel, dissolve in the proximity of a
nuclear explosion. In this connexion, if one could
undertake effective construction, it would be necessary
to envisage an expenditure so high that one would
ieopardize the protection of the whole population. At a
distance of 2.6 kilometers from the point of explosion
of a bomb of one megatone, the population can expect
to be reasonably prolected from all effects of nuclear
arms. Without any construction measures, an effective
protection in this area would not be possible.

CHAPTER 2, MEASURES OF PROTECTION

2.1 General Principles

The planning of delence measures in favour of the
civil population must of needs take into account the
comprehensible fundamental ideas, which in turn are
independent of civil defence.

The mental picture of War constitutes one of the
groups of these data. Another group embodies the
whole .of particularities and contingencies peculiar to
our pecple and our State. Among them, there are ubove
all the financial means which the people are ready to
assign to civil defence. To this group must be added the
geographical division of our population, the knowledge
acquired in the civil occupation and in the army, alwo
the ¢conomical structure and topography of the coun-
try. The type of mussive building comprising habita-
tions and industrial complexes, especially the construc-
tion of cellars, represent one of the present particuluri-
ties within the scope of the measures of prolec.uon with
regard to constructions.

The principles of the conception and the measures
following therefrom must be integrated in the frame-
work of these data. They can be summed up in the
following manner:

1. All defence measures must be plunned in such a way
as to render them independent of the War image.

2. All defence measures must tend to ensure maximum
protection having regard to the foreseen expendi-
ture,

3. All defence measures must bear in mind the physio-
logical and psychologu.al particulurities of the hu.
man being.

2.1.1 [adcpendence of defence reasures in relation
to the War image. As a principle, it would be wrong to
model the defence measures on some exceptional con-
tingencies brought about by War. Any enemy could, in
fuct, modify this strategy and agpression tactics in such
a way as to render such meusures ineffectual. The con-
sequenices would be the same following the creation of
new arms and their possibility of employment.

Consequently, these defence measures must be inde-
pendent of the ideas one has of certain known War
aspects and they must be as efficacious as possible
whatever these aspects. The following principles comply
with these demands.

1. A place in a shelter for every inhabitant of
Switzerland. The impossibility 1o foresee which regions
of our country would be affected by the destruction
and contamination prompis us to envisage the provision
of a place of shelter for every Swiss inhabitunt.

2. Preventive and gradual occupation of shelters as
soon as political or military tension reaches a critical
fevel, Attucks by carriers of modern weapons, such as
rockets or satellites, are largely impossible to detect
with sufficient speed. {n most cases it is now imipossible
to foresee such actions some time shead, in contrast to
what was still possible during the second World War
during raids by enemy air fosces. Shelters are uscless if
they -are empty at the time of the attack. The
uncertainty #s to the tinre of attack must be counter-
acted as follows: As soon us an increase in political or
military tension can be usscertained or certain acts of
War take place abroud, the population will be alerted
and will occupy the shelters. Similar steps will be taken

- in the event of partial occupation of our country.

*3. Ensure an autonomous sojourn in the shelter for
several days ot weeks, Cerluin weapons.can have rather -
lasting effects, so that following such an attuck man
may be compelled to five for some time in the shelter

_without kelp from outside and cut off from peacetime
facilities. ‘In order -to. obviate as far as possible the

inconvenicnces connected with ‘the length of ihis
sojourn, it is necessary to build, arrange, and equip the
shelters so as to permit the stay of several days or
weeks, mterrupled by shorl puuses.

4. Building of simple and resistant shelters closed on
all sides. In the shelters which are closed all round, the
occupants need not concern themselves from where the
eifects of the weapons come. The conception and the
construction of the shelters must be as simple as
possible, with maximum resistance; this applics as much
to the caisson (envelope) as 1o the interior arrangements
and technical installations. The installations of the
shelters are then less vulnerable and more efficient than
in the case of too specialised and advanced dispositions.
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5. No evacuation of the population. Modern methods
of massive destruction, cspecially their employment
with the element of susprise, practically forbid in our
country the possibility of evacuating the population
into “safe” areas. The deployment of arms of massive
destruction from the air or from a neighbouring
country can endanger all regions of our country, even
the thinly populated areas. It would not be possible to
guarantee the transfer of the population and their
victualling at the reception centers, during War opera-
tions. Furthermore, such evacuation might hinder im-
portant actions undertaken within the scope of national
defence. The uncertainty regarding the time and the
duration of such evacuation would render such opera-
tion particularly difficuit. Under modern War condi-
tion, evacuations on a large scale are ineffectual and
even ‘dangerous for Switzestand. One can and must
avoid them, on condition that a place in u shelter be
allocated to each inhabitant, at his domicile or at
proximity thereof.

6. Diversification. The construction plans must show
a certain diversity. This can quite easily be obtained by
using the different existing possibilities. The shelters
differ either by their position in a complex of buildings
* or in the ground, either by the mass of earth covering
them or by their dimensions, the instaiations which
they contain, etc. One has to exploit this diversity in
order to avoid the general effect of protection measures
losing simultaneously its efficacity, even in the case of
the effects of unforesecable destruction. One could
thereby oppose the enemy with 1 varicd series of means
of protection of the population. Consequently,  the
population could hardly be gravely affected by  single
attack. R o T

2.1.2 Econromic aspects. The extent of the protection
measures is limited by the availability of funds of the
confederation, the cantons, and the urban districts, To
achieve maximum efficacity, one has to be guided by
the following principles. B e

1. Absolute protection is impossible. The effects of
nuclear weapons near the point of explosion are of such
intensity that complete protection is technically unreali-
sable in the neighbouring zone. Against direct hits
scored by bombs dropped from airplanes or by classical
heavy artillery, protection by means of constructions is
theoretically possible but unrealisable economically.
There is therefore no sbsolute protection, whether it be
against nuclear, classical, or B- snd C-weapons. How-
ever, extensive rescarch has proved that at a relatively
short distance from the point of impact protection is
technicully possible, The achievement of a degree of
protection of | atm, carried in cestuin cases lo 3 atm,

guarantees a high probabiity of survival and happens to
be financially telerable for the civil protection of our
country.

2. Harmonizing protection measures, The various
protection measures are interdependent. Thus the mea-
sure “construction of shelters” only makes sense if the
measure “occupation of shelters” is carried out prior to
an attack. Like a chain, the solidity of which depends
on its weakest link, protection measures are only
efficient as a whole if the efficiency of each of them is
guaranteed during the whole duration of the war. The
principle of harmonizing efforts pertains to all sections

of civil defence, not only in regard to its conception,

but also in the carrying out in detail of protection
measires concerning constructions and organisation.

3. Best exploitation of all possibifities of protection.
The peacetime structures of our country — fundamental
element of civit defence — offer numerous possibilities
in the domain of multiple utilisation of constructions
and material. Cellars, garages, and underground storing
places, adequate road tunnels etc., can be combined in
the long term planning, with civil defence construc-
tions. Certain existing constructions offer the possi-
bility of fitting up makeshift shelters. Most suitable
planning from an economic and organization point of
view can be obtained by combining airraid shelters with
constructions required by the civil defence organisms.
The combining of elements of operation centers pro-

tected by installations of the same nature, of hospitals, -

should only be undertaken if this can be done without
interfering with .the principles of simplification and
harmonization and if it .is more _economical -than
‘separate installations. ' EEEEE
4. Previous planning of civil defence preparedness in
regard tq peviods of increased danger. In the event of
increased danger, Switzerland will be compelled to
devote 4 farger part of its economy to national defence
than in_normal times. This planning covers above all the
construction of makeshift shelters of all sorts, but also
preventive measures against fire, radioactive fall-out,
and other causes of destruction. - R
5. Prevention is better than cure. It is not only
human, but also economically more advantageous to

concentrate the efforts of civil defence primarily on -

preventive measures in favour of inhabitants, leaving the
planning of lifesaving and medical help as a secondary
urgency. By applying this principle to the preventive
protection of persons, the importance and the cost of
these measures can be reduced whilst rendering them
more efficient.

6. Fiexibility of protection measures. The dangers to
be faced by the different sectors of civil defence cannot
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be precisely foreseen. To guard against this uncertainty,
it is necessary to apply the organisation and constric-
tion plans with some flexibility. Estimated in view of
maximum efficacity under average conditions, they
must remain operative in the case of an increase of one
of these duties, for example in the case of a larger
number of casualties, even if it is to the detriment of
comfort.

2.1.3 Considerations on account of physiological and
psychological peculiarity of the individual. Civil defence
is entirely geared on the protection of the individual,
even if you include therein the protection of property
of vital importance and of cultural value. In planning
protection measures one must take into account the
probable behaviour of the individual in wartime. The
foltowing four principles must be observed. -

1. Maintaining natural communities, especially family
circles. When allocating placés in shelters and during the
brief vacating of shelters in rotation, one must consider
natural communities and especially family groups.
Existing communities are betier able to withstand
danger periods than those gathered at random,

2. Man's capscily of -adjustment. Experience has
proved that, generally speaking, man can adapt himself
to difficult situations. The more precarious the situa-
tion, the less comfort one expects to have. This
establishment of fact is evident duing all stages of
cceupation of shetters, from the period of peace to
“pre-attack,” during the transition from the period of

“pre-attack™ to the periods of attack and “post-attack™

{see chapter 2.2.1).

3. Equal chances of survival for all, On principle, the
same chance of survival during wartime must be offered
to all inhabitants of our country. Man overcomes tests
all the better if he shares them with his fellow creatures.
The principle of equal chances for all does not preclude
special safety precautions for certain sections of the
civil defence organization. This measure is above all
indicated where, thanks to this measure, the situation

of the population as a whole can be improved. Besides, -

the realization of civit defence measures will bring
ahout certaln unavoidable differences from one shelter
or community to another.

4. Guidance and assistance. People living in shelters
need guidance and assistance. Preparing and carrying
out these tasks are among the main duties of civil
defence organisms. Only persons in charge and trained
formations are capable of curbing disorder or pani¢ in
shelters. One of the principal conditions of keeping
people in shelters calm and reflective is to keep them
permanently informed. Therefore, it is indispensuble to
provide a well conceived system of liaison between the

shelters and the central organization capable of func-
tioning even after the attack.

2.2 Scope of Organization

2.2.1 Phases of action in civil defence. Modern civil
defence must get rid of the old ideas of Air raid
warnings; it can no longer count on the possibility of
warning the population in good time. Nowadays,

- warning times are too short, and the length of the

effects of certain weapons may prevent the occupants
leaving the shelter for several days.

The planning of civil defence measures must take this
reality judiciously into account. The staggering of
operations will facilitate the solution of this problen. It
will lead to the following phases:

1. Phase of peace. During this phase, no immediate
danger is evident. Therefore, it should be used primarily
for planning, preparation, and as far as possible for
cartying out civil defence measures. During this period
it is necessary that the means of civil defence (for
instance shelters for persons) be made widely available
for purposes other than for those intended, ie., for
peacetime use. Not only economic considerations ap-
ply, since the peacetime utilisation of the premises will
factlitate their maintenance and that of technical
installations. There is only one restriction to this rule, it
is essential that all means of civil defence be ready to
function at very short notice in case of emergency,

2. Pre-attack period. During this transition period,
the organisms of civil defence are gradually put into
operation, The shelters and the material used in
peacetime will be prepared for functioning in case of
anything grave happening. Makeshift shelters will be
fitted out and instaflations and equipment of shelters
will_be completed. Then follows the order of gradual

accupation of the shelters, accp[din_g to the degree of

danger.

The duration of the period preceding the attack is
uncertain. It may extend over days and weeks, Since
otie has always to be ready to meet grave happenings, it
is npecessary that, on principle, the largest possible
number of people should permanently occupy the

" shelters (some short interruptions in rotation are

admissibie). During this period, it is imperative to
maintain the activity of certain vital branches of the
economy, especially those connected with victualling, It
is absolutely indispensable that these businesses be able
to operate as long as possible, even in the difficult
atmosphere of a permanent menace. One cannot do

‘without the planning of essential services, taken in

common accord, already prepared in peacetime, by the

!
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civil defence and the War economy. In this manner, one
will be able to decide as to who will be permitted to
leave the shelter to go to work and look after the
activity of the vital branches of the economy. The
material needs of the population locked up in shelters
being fewer than in peacetime, only a small fraction of
our economy, well organised, will suffice to ensure the
provisioning. During a prolonged period of pre-attack,
the danger of aggression will not be constant for days
and weeks. According to the degree of momentancous
danger and the requirements of the war economy, the
occupation of the shelters will vary between pructically
total and only partial occupation.

3. Period of attack. During this period, the shelter is
exposed to the effects of weapons, pressure, splinters,
debris, shock, primary radioactivity, electromagnetic
effects, heat, intoxication, and contamination of the
surroundings or effects resulting from certain catas-
trophes.

4. Post-attack period. The instantaneous effects of an
attack having ceased to make themselves felt, it is
probable that, even for a long time afterwards and
accerding to its position in relation to the attacked
objective, the shelter will be utilised as a protection
against more lasting effects, such as fire, debris,
radioactive fall-out, or chemical and bacteriological
effects. This period is called “post-attack” phase.

In spite of these lasting effects, the occupants of the
shelters must be. able to continue to live in an
autonomous manner, i.e., independent from the outer
world. According to the nature of the durable effects, it
can -be a -question of an autonomy permitting no
contaet with the outside world, or of an autonomy only
as far as the provisioning {air, water, food, electricity)
are concerned. o

The degree of autonomy depends on the intensity of
lasting effects. At the apparition of radioactive fall-out

for instance, its intensity reaches its highest point

shortly after the attack. then decreases progressively. It
is therefore necessary that the occupants should remain

_in the closed shelter, especially after the attack.

After that, sojourns outside the shelter, first for short,
later for longer periods, are possible. These sojourns will
be cmployed above all to carry out the most urgent
life-saving operations, applying always the principle of
rotation. If no lasting effects, such as radioactive
fall-out, effects of poisonous gas warfare, or bacterio-
logical weapons are discerned, it will be possible to
leave the shelter eatdier, for instance even after a few
minutes or a few hours after the attack. 1t will be up to
the civil defence organisms {o explain to the occupants
the behaviour to adopt according to the situation and
1o act accordingly. :
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Outside help to the occupants of the shelters depends
on the extent of the damage and the progressive
disappearance of durable effects. If, contrary to what
happened during the second world war, the shelter
cannot generally be abandoned immediately after an
attack, it must be able to fully cope with the situation,
which means that the survival of the occupants should
not be endangered, for instance by fire or debris. If
large surfaces are affected, especially by radicactive
fallout, a much longer period will pass until outside
help can reach the shelter, if such help is still useful,
inasmuch as the ‘occupants have perhaps the possibility
of getting themselves out of difficulty.

3. Reconstruction period. The transition from the
post-attack period to the period of reconstruction takes
place in stages, according to the appreciation by those
in charge. During this period civil defense can only
carry out the following tasks:

1. As soon as possible after the attacks, it will proceed
methodically with the work of fire extinguishing,
decontamination, and salvage. It can be efficiently
assisted in these tasks by the anti-aircraft troops.

2. As the possibilities of staying outside the shelters
progressively increase, civil defence personnel will
take part ‘in jobs of provisioning from external
depots and the reconditioning of the substructure.

If, in the cours of the post-attack and reconstruction
period, new risks make themselves felt in certain
regions, it will be necessary to take the measures which -
are foreseen for a new phase of pre-attack.

In case of vast destruction, the shelter, even if
modest, will provide sufficient protection during this
phase. Certain installations in the collective sheiiers and
the shelters provided by local defence units will form
the nucleus of & new system of supplying the popula-
tion with water, food, and electric current from
emergency gemeration plants. With the aid of these
installations, it will also be possible to restore communi-
cations which have broken down as a result of these
damages. SR

22.2 Principal duties of the Civil Defence Organisa-
tion. Since the first post war civil defence legistation, in
1950, but especially since the entry in force of the C.D.
laws of 1962/63, important sums of money have been
invested in defence measures, especially in the sector of
constructions. The present aim is to be able to provide
each inhabitant of Switzerland with a perfectly fitted
up place in a shelter. This necessity causes important .
additional expense and these sacrifices will only be fully
justified if the well instructed and well organised civil
defence bodies are in a position to guarantee prompt




occupation and wtilisation of these shelters. These main
tasks of the civil defence bodies logically follow the
strict application of the principles governing each phase
of action. This is a principle which, once again, desesves
being specially underlined, because it will be in the
future the most important leit-motif of the civil defence
organisation; it is an undeniable fuct that preventive
measures for the protection of persons are the most
efficacious ones and that they must have priosity over
meastres of life saving and medical help.

1. Precasitionary measures in favour of oceupants of

shelters. The organisms plan, arrange, and supervise the
occupation and the utilisation of shelters as well as the
feeding of its occupants. They assist the war cconomy in
the provisioning of the popul.cion during the period
preceding and following the attack and during the
period of reconstruction.

2. Guidaitoe, assistance, and information. The orga-
nisms direct and assist the occupants of shelters during
the phasces of pre-attack, attack, and post-attack. They
continually keep the population acquainted with the
development of the situation in the domain of civil
defence. They give guidance as to the occupation and
the abandoning of shelters, Safe systems of transmission
must allow the organisms to maintain the necessary
lisison between all echelons and especially to keep in
contact with the population sojourning in the shelters.

2 Life saving and medical care. After an attack, the
C.D. bodies commence as suon as possible the syste-
miatic tasks of fire extinguishing, -ground clearance,
decontamination, life saving, and assistance to injured
people. Mobility in the engagement and flexibility of
methods must enable them to ¢ope with these tasks,
within the framework of regional aid, at least in the
bordering zones of destiuction,”

4. Supraocal instrument of direction. In order to
overcome a disastrous situation, every time the occasion
avises, it is necessary, in good time, to have a regional
civil management. Once the event has taken place, it is
too late to jmprovise. It must be set up in peacetime
and based on the territorial service organisation; close
coopesation with the army headquarters and the War
economy is indispensable.

5. Steps to take during the transition period. Some
considerable time will elapse before each inhabitant will
have at his disposal a place in a fully equipped shelter.
During this period, the insufficiency of protected
places, albeit in constant regression, is none the less
evident. The risks ascribed to this situation can and
must be reduced to a minimum, It is the duty of the
civit defence organisation to see that the whole of the
existing protection possibilities can be exploited at any

moment of this transition period. The precaution
consists in recognising the possibility of fitting up
makeshift shelters to ensure the quick availability of the
material necessary for their eguipment, as well as
constanty preparing and adapting the general plans of
civil defence (see general planning of civil defence, item
2.4).

2.3 Measures Regarding the Construction
of Shelters

2.3.1 Extent and degree of protection. The effects of
modern arms are numerous and various according to the
nature of each weapon, Nevertheiess, the shelters must
be built and equipped in suck a way as to withstand
these efiects in a well defined measure. The whole of
effects from which the shelter offers protection is called
the “extent of protection.” The effectiveness of protec-
tion against the particular effect of a weapon is called
“degree of protection,” This degree of protection —
according to the principle of “harmonising measure of
protection” — must be selected in such a manner as to
enable a shelier to resist uniformly all effects of
weapons, which a certain “War image™ ¢an produce.

The shelters must provide protection against a certain
number of effects from nuclear, classic, chemical, and
bacteriological weapons. The effectiveness of this pro-
tection (degree of protection) is laid down as foilows
for each type of weapon: -

Nuclear weapons. The explosion of medium and large
calibre nuclear armns provokes an over-pressure in the
atmosphere affecting large surfaces. It is therefore
essential to build the shelters in such a manner as to
ensure the survival of the occupants at a reasonably
short . distance from the point of explosion for the
atmospheric overpressure to be reduced to 1 atm. At the
same time, onc has to take into account all the other
effects discernible at this distance, such as primary
radiation, heat, radio-active fall-out, collapse of build-
ings, and fires, Shelters which fulfil all these conditions
have the degree of | atin overpressure protection.

The long duration of the effects of certain weapons
makes it essential that all shelters be equipped with .
drinking water, foodstuffs, and adequate material for an
autonomous period of maximum 2 to 4 weeks.

The 1 atm degree of over-pressure protection is based
on very extensive theoretical research on the proba-
bility of losses in case of nuclear explosions. Further-
mwore, practical experiences acquired until now prove
that the | atm degree of overpressure protection suits
perfectly our widespread practice of erecting shelters in
the cellars of buildings. Since, in certain forms of
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warfare, one has to expect vast destruction of sutfe
construction, it is advisable to provide shelters of
sufficient resistance so as to be still intact when the
buildings are destroyed. The | atm degtee of overpes
sure protection perfectly meets this requirement.

Classic weapons. Shelters offering a 1 atm degresof
overpressure protection against nuclear weapons guats
tee also good protection against nearby explosion of
classic weapons.

Chemical and bacteriological weapous. It is necessay
to prevent substances of chemical and bacteriologid
warfare penetrating into the shelters. Only few openiig
in the outer cover of the shelier and which ¢an b
closed hermetically, as well as a device of astificidl
ventilation with filters and creating an interior overpre
sure, will ensure this protection.

Increased degree of protection. In cerlain cases, e
increase of the degree of overpressure protection fron |
to 3 atm is justified, especially when it is a questionsf
lurge collective shelters. The shefters of clvil defeacs
bodies and medical services have an important misior
1o accomplish; for instance, comsnand stations, sanflary
emergency posts, and protected operation_ centen of
hospitals must also enjoy a higher degree of protection.

Generally speaking, wherever there are possibillis
of increased -protection due o normal factors, sy
must be exploited to the full. For installations erected
in rocks, an improvement of the degree of protection
up to 9 atm of overpressure is fully justified.

2.3.2 Elaboration of protection measures in the
matiter of constructions. Preventive protection of e

population by preparing shelters in sufficient nussbes
is the most efficient and most urgent task of i
defence in the matter of constructions. Thus, the losin
human lives and the number of casualties to be cured
for can be reduced to a mimmal part of the estimation
concerning a population which is not or only il
ciently protected. The main effort 'must condue &
providing every inhabitant with a sufficiently protectd
place. The “war images” and the action phases beloken
moreover that this protected place must be al th
domicile of each inhabitant or at proximity theral
For a certain part of the active population, if
necessary to fit up additional protected -places at e
place of work. This concerns ahove all the persoundl of
enterprises which are vital to our economy, & well 5
part of public services which are required to functlonlt
spite of an increased danger of attack. The requironelt
and choice of the site of all protection constrliv
must be determined within the framework af loulad
regional general planning of shelters. By applying le
principle of diversification, one must conceive aprlt
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fon spien hich would be hard for the enemy- 10
e, Bsl clss planning can considerably .improve -
ety of Che whole' system of protection
e, ST
W i s possble, it will be necessary to joitt:
i coeive dllrs and. those of the civil defence
olks il vl idands of survival. The result will
be gy il of the organisation‘;obettierfas,sist-
e 1o e popuaion as well as an appreciable
wseony e construstion of shefters. When planning
ol dilles,  Is advisable to pay particylar
ylesin lo bt goving problems of construction and
onprialion 2 05 Lo occupation, the management,
(e e, e provisioning are.concerned,
Cawlion destned for the medical services must

T aduped o the diversity of the care which. they are : -

fo peorde Tt i why flexibility is of primordial

ot vhin fitng oui the interior of these B
anincios, Ty must be conceived to- allow the

g one o peacelime treatment of a restricted
e of ued pecple to giving first aid to-a large
suberof ctualles,

Stocks of goods of vital iti‘lporlance,_such as food-

el o, e suppliess, ete., must be protected as
nihis sl o 5 to remain intact for reconsiruc-
en ol e abiack, The protection of these com-
modiiescanoflen be assured by makeshift means.

24 Planning

T ayiation of protection. measures in the matter
o wnetnions and_organisation requires constant
aliglln durig the preparatory stage reached at a
e moret. Close colfaboration with other public
10l it pasing sectors i indispensable in order to
el e inwsted means will offer the population
5 conpiee & possible protection. The realisation of
cnlnetion #0d organisationt ‘measures must _result
b puaring and systematic and long term co-ordina-
o, .

The sepiements, the additional problems, and the
s of el defonce muist ‘be studied and planned
yilia e ol panis and i close coordination with
tie wguleaals of olher regional planning such as
bouig, s of communication, etc. According to
e andilns, one tegion may comprise all or part of
el uban districts. The results of this study
b to (o gowrel planning of civil defence, repre-
i addon fo the present civil defence appara-
. Il ores he principles of specific planning of all
polefon mesres in - the  area. The aim of civil
4l phoslag s to attain a definite setting upof 2




" protécteéd place for each inhabitant and to providing the
equipment necessary for that purpose. It also takes into
comsidération the transition period up to the final
arrangement and includes the following essential points:

1. Assessment of the vulnerability of an area from a
" point of view of civil defence: zones of debris, fire,
floods, submersion, landslides, particular danger on

account of the proximity of objectives liable to be
attacked, such as military and industrial installations
and lines of communications.

2. Assessment of the present distribution of inhabi-
" tants, the type, the number, and position of existing
shelters and the number of places lacking protection.

3. Assessment of possibilities of supplying goods of

vital importance for the sojourn in the shelter, work '

connected with life saving, removal of debris, and
réconstruction work inasmuch as these duties are
not incumbent on the War economy.

4. Appreciation of the present state of clvil defence
constructions. ' Recording of the possibilities of
fitting up makeshift shelters and measures to be
taken in case of surprise attacks by classic weapons.
Planning of the distribution of the population in the
different shelters and makeshift shelters, '

5. Assessinent of the possibilities of definitely remedy-
ing the lack of shelters in the district. Determination
of the situation, the lodging capacity, and the
reception perimeter of public shelters. Elaboration
of the principles for a prospective planning of
protection constructions linked with the long term
financial planning of the district authorities. '

6. Appreciation of the permanent situation of the
district with regard to constructions taking into
account any foreseen extension, ie., until exhaust-
jon of all construction possibilities of the district.
Establishing the legal basis applicable to specified
cases and aiming at releasing the obligation to
construct and the financial participation in the
construction of existing collective shelters and those
still to be erected.

- 7. Planning of the general structure of civil defence
organisation taking always into account the situation
of shelters for persons.

CHAPTER 3. EXECUTION

3.1, Financial Planning in the
Course of Time

The basic principles applicable to the whole of
construction and organisation measures, presented in
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this conception, roughly determine the necessary ex-
pense and its sharing.in the cousse of time.

To accomplish this task, long term general planning of
expenses and the required time is necessary, apart from
the special techmical planning. For this purpose, a
general investigation has been made as to the present
position (1969) and the anticipated future state at the
time of its definite setting up of civil defence. On this
basis, it was possible to estimate the future evolution of
annual investmenis, the total expenditure foreseen as
well as the time required for achieving the final
objective. They are approximate estimations based
above all on experience acquired, and which cannot,
consequently, be considered as a hard and fast rule. As
far as possible, and within the scope of these researches,

. one has taken into account the restrictions imposed by

the general financial plan of the authorities, and the
anticipated capacity of the administration, the industry,
and the economy.

These indications are only general guiding rules for
the next few years and represent in no case a rigid
financial plan. They must, therefore, be periodically
reviewed. :

In the course of these revisions, one will take into
account new experiences acquired in the meantime and
knowledge rtesuiting from constant development of
technique.

3.2 Present Position

Civil defence construction and organisation measures
which have been realised up to this date (1969) belong
to two distinct periods. Prior to 1960, the planning of
shelters was based .as a rule on the experiences gained
from the second World War, Some of these shelters are
not yet equipped with artificial ventilation and ac-
cording to the limited knowledge acquired in those
days,. they offer insufficient protection against the
effects of nuclear weapons. In the fulure, and until
completion of the program of .construction, such
constructions can, in many cases, only serve as make-
shift shelters. In principle, shelters built since 1960 have
artificial ventilation. [kt is only since 1964 that the
planning of the exlent and degree of protection offered
by them is based on sure knowledge of the effects of
nuclear arms.

For the whole of our country, we have now (end of
1969) shelters offering protected places for about 3.1
million persons. We estimate that approximately 1.9
million of these places reach the extent and the degree
of 1 atm overpressure, representing for the present
population of about 6 million people about 30% of the




volume to be constructed. Apart from that, we have ai
our disposal 1.2 million makeshift shelters.

Even riow, in the domain of general organisation, we
attach more importance to life-saving thun to preventive
measures. This situation finds its counterpart in the
apportionment of the local civil defence personnel and
to the importance now assigned to the total strength
and the engagement of men in charge of buildings.

In most urban districts, whose duty it is to organise
civil defence, the plans correspond to the prescriptions,
which have been in force until now. In the uvrban
districts, which have not been subjected to this duty, no
preparation or construction is in progress.

Since 1964, the instruction takes its inspiration from
the principle of training the persennzl from “bottom to
top,” putting the accent on fire extinguishing and
life-saving detachments. This fact causes considerable
difficulties to the Cantons and municipalities. The
setting up of well prepared formations is delayed by the
lack of trained personnel of all ranks. The materials
supplied to the communities obliged to organise Civil
Defence mainly consist of fire extinguishing and life
saving equipment. .

3.3 Objective of Planning

In the matiey of construction, this objective com-
prises on the one hand the preparation of shellers for
the whole of the population and on the other hand the
construction of special installations for the civil defence
leaders. The latter compises shelters for the directing

bodies, the medical service, life-saving services, and the

establishments of vital importance, their seiting up. and
their equipment. -

From an organization point of view, the first task is
_the choice and the training of the ranks of the ¢ivil
“defence personnel, as well as the information of the
* authorities and the population, Bearing in mind the cost

evaluation of these measures, financially bearable, und
the -desirable speed with which the objective is to be
achicved, the delay has been fixed at 15 to 20 yours.
Thus, the final cquipment for a population estimated
7.5 million inhabitants would be veulized in the years
1986 to 1990, :

Departing from the present state of realizations In the
domain of civil defence construction and organization,
one has to reckon with a total expenditure for these IS
to 20 years of about 6.75 billions of francs at their
present. value. The share of this expenditure to be mel
by the Confederation is roughty equal 1o the provisivas
of its long-term financia$ plan.

On the basis of the present conception, it'is not

possible to acurately fix neither the availability of
these means duting this period of 15 to 20 years nor
their appropriation to the various categories of mea-
qures. The main efforts and the dominant tendencies
can be summarised as follows:

1. The most urgent measure is the organisation of
general and complete planning of civil defence in
all urban districts and all regions, in order lo ensure
that the bulk of invzsiments earmarked for the
construction be used well and judiciously co-
ordinated.

2. Unquestionsbly and true to the precept that
“prevention Is better than cure,” the principal
effort in the matter of constructions must be the
providing of shelters for persons. On the aversge,
300,000 new protected places must be bullt every
year. The proportion of the investments foreseen
for the construction of shelters and those destined
for the medical services and other installations of
the organisation is now of shout 2:1, In the future,
this proportion must bhe seriously .improved in
favour of the population. B '

3. The census and the planned preparation of protec-
tion in improvised shelters are of primary necessity,
because they will be especially needed during the
coming years. Even -today, about half’ the popilz-

 tion has no protected place. R

4. Marked prioiority must be given 1o the pmeﬁ'lh}e
“occupation of the shelters by establishing legal
“basis and adequatc measures of organisation.

5. Rescarch is an imporfant and pernnent mission
since it requires only relatively insignificant finan-
clal outlay. [t must attentively follow the evolution
of new weapons, their effects, and the changed
aspects of War resulting therefrom. 1t must also

" analyse {he -importance of these changes, their
incidence. upon spevial ‘measures, and the very
conception of civil defence. Thus, rescurch is
indispensable in order to guarantec that the mea-
sures now laken will not ene duy be overlaken
without noticing it

6. Locul defence bodics and guardians of buildings
must adapt themselves 10 the prinviple of privrity
for the preventive protection of the population. Al
the samie lime, one must above afl consider the
conditious of fengihy occupution of shelters. As far
as the districts are concemed which arc md yel
subjected 1o compulsory civil defence, one must




prepare the necessary basis — pariicularly e kegal
basis - for the application of the pednciples of the
concaplion regavding construclions amd organiss:
tion,

7. The higher vanks of civil defence, especially can-
tonal chiefs, tocal chiels, seivice chiehs, heads of
enterprises which ave vital in wartime, amd Raders
of sheliers must be wpendly Insteied in e

© genveral lines of this conception. This instruction
will be completed and continuslly sdapied  ihe
evolution of the general aspects of war, The chokee
of higher vanks und their imstmiction already in
time of peave must be wderraken = with wegurd i
national Jefence = koeeping in close contact with
the army, the War cconomy, and the <) authorl
ks,

8. The chokee and the supply of civil defence smuterial,
the informing of the authorides, and e nsiaic
tion of the populaiion must be adapied, in collibo.
ration with the anmy. 10 the new concepiion aml
accelerated in the near futire, S

Existing gaps W the preparation and imteuction of
the siaff of civil regional bodies must be made
10. Training fur the collsbararion between thic anks,
the formation of civil proecrion, snd ik awi
aiveraflt protecrion must abo be adapted o the new
conception snd intensified. '

15, One must continue the nsvrustios in the dumain
af national defence with a view to collabuvating
with the wemitoria? ovganisation, the amy liead:
quarkers, and army units, always taking inte cor
sideration the new conception, The first siep 1o
tuke in this direction is the systenwtic inTurmation
of the Command headquaries, :

12, Civil defence wustals nsaintain close collabuorative
with those in charge of Nutional Defence, ey
cially when organising the general medical ser.
vices and the services of AfC-defenve. This col
laboration must be parcolarly <lose in the
domain of research.

9
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CHAPTER 4. SUMMARY

The conceplion of civil defence originates Trom the
idea that the eventuality of being touched dircctly oy
indirectly by war cannot be excluded.

- Civil defence is puri and parcel of National Defence.
Jointly with the ammy in partkulsr, its mission, thanks
to guod preparation, §s 1o contrhuie Yo render Hie

7

possibility of an aback ar an aempt At hackimail
apainst oty country Kes snd bess probihle. I, i sphie of
all ihis, our country were involwed in @ war, civil
dofonce munt assure (e safory of iwe majordiy of the
population and guaraniee its suivival,

The duties imposed on civl defence derive Trom the
Kiea of a possible Tuture war bearing in mind Ui
particulurivies of oue country sl of our people,

The goatest danger monwing vir civil populahs
comes Trom nucka? weapons, oit accomt of thelr lage
surfice action, Hwie numerous s serprising angage-
ment possibilities, and the pensistence of thedr effects,
‘The devastation creuied by nuckear weapuns and wihey
ams of matve destruction b such that in caw of 3
possible conilice, iv mwst esclude sy distinaiion
berween mBitay conbat 2ones. and zonds of kubitados
i our densely populaved country. As te e classkel
wms, they have considerably progressed in Bre pawes,
fragueney of engagenwent, and fring precision as vans
pared with those of the sevond World War. They musi
sherelne e kon inde comskleration. Bicterfulogical
aml chemical weapons weprosent, by reason of the
fptensity of thelr effects and the lage possbilities of
engagewent. the thing Bnportant grovip in the imuge of
wiar, Already i peacerime, cavasiroplics can oot 3 3
rosult of pecidents in Facvories and atiic aons depets
dtugted sbroad, stomic explushms miggerad off by
yiisiake, of accidents due o adivactive, okal, vt
bactervlogical arcrial, Furtlicrmuore, these is always
i possibiliny of natural catastroplies. B

The weond group of dutkes justifving the exisieace of

civit defonce are “urternal” dusies, O assumes that tie

peaph are ready o conbribaie e Whe gost of o b
extension «f modern civil defence. This expenditiee is

e within e framework of long enn il

plaaning of the Confedararion, Existing comditions,
eypecially the custons of huilding cellas in vew build.
s, als yopographical wid geological condivions facile
tate civil deVenve sonstructions, wiilst the raining sf
civit and inilitary pessons belonging t civil defoies
creates cunditions whivh ase Bavourable for e develop:
ment of the protection bodies, '

From ke objective o civik defence on the ane hand
and its servivades on Hie vther ewmeige some geseral
princiokes forming the nuclons of the new coikeplivn
and which can be divided inty theee groups:

L. independence in regerd (o the imupe of war, 1Y i
possible 1o diminish the wweriainty regarding the image
of a furure war by sdupting the Following <x principles:

1. A shelrer Tor each inhabitant of Switzesand. Thus,
yhe problem of the wwertainty as f the lwality of
tive effects of anms is lessened.,
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3. Provonrive s stagered occupation of the shehers.,
Wamiing tinws hecwning ever shovier. it must be
possitle (o uccupy sheliers progresaively, when
potivical and militury fension reschesa critical stage.

3. The guarsntee of a phive in a shelior whikh s
independent of the exteriorn. The uncerlainty regard:
ing the duration of the eficcis of avms and the
comequences of (he anniilation of peacetime strw:
ture wust be compensated by the pessibBiy of a
place W a sheller for days ud wesks, Shont
interruptions before and, accurding o b situation,
sfier the attack will render this sojourn e
bearabk (principke of rtation).

4. The construction of simple and resiting shelters,
protected from all sides. Thanks ro this priswiple iV is
ol imponam t© know from which dirction e
effects of weapons imake themselves Rl Sheliers
oo specialised and complicated soon bocome ob-
sulete; ity are more vulnerable s tiky complivale
ilwir uie, : -

$. No evacuation of the population, By reasons of the
great efficacity and Wie unceriainty of the duraiion
of the emgagement of nudern weapons of massive
destruction, there will be no nure sale areas in the
event uf o Tuture war. “Verical evacuation™ §¢.. in
shelters, is the st ellicaious means of survival,

6. Divensificarion. The expluiration of a divsity of
wrganisation and construction measurcs will perimit
thw avoidance of @ sggressor knocking our populu-
wion bard and the whole of our prolection measures
breaking down, ' -

2. Economy. The sim of civil delesss is the strviva)
of the Vargest pavt uf wur population @ the event af
war. Al prepavations. aiming at the reatisation of this
objective wust - be undenaken bearing in mvingd their
cconomic aspects, The Tollowing six principles derive
therefom: R

\, There is no absolue protection. Techuically, ab-
swlute protection, Le., survival al invmediate proxim- -
ity of the impat of modern weapons, is impossible.
Wiilin reasonsble limits, i is however possible 10
alford efficiens protection for cach inhabitant of
Switzerkand and iF such protection is well conceived.
it will guarantee high probability of survival,

2. Harmonizing yrotection measures. A whole chain of
construction and organisation measures are neces-
sary 10 guarantee survival, and the strength of the
chain depends on its weakest link,

3. Best wse of all protection possibilities. Most shellers
can certsinly be constructed in Switzerand in a
more cconomical manner if they can be combined
with celfars snd other peacetime basement constru-
tions,

4, More wrgent planning 1o be prepared in periods of

danger. The transformation of cellars into makeshilt

shelters must be planned in pescetime, so us 1o make
them ready if war should break out st a time when
the find seiting up of defence protection is not yet
completed.

S. Prevention is better than cure. Preciutionary protec.
tion of persons is the most efficient meusure, ie.,
the most economical and the most human one.
Measures of lifesaving and medical care ave subor-
dinate to this principal 15k of civi) defence.

6. Capacity of adaplation. Measures of construction
and organisation, tribularies of (he divenity of needs
arising during war time, must be churacterised by a
ceriain flexibility, and they must not be conceived
(o imeet the worst only. :

3. Considerations on physiological and peychological
factors of the human being. It is the human being that
is the center point of civil defence. One must take into
sceount his behaviour in wartime und in times of stress,
bearing in mind the fullowing principles:

1. Holding Tumily circles together. Preventive oceupa-
tion of shelters must be prepared in sich a manner
as 1o guarantee the maintenance of family units in
case of grave events. S g

2. Aduptation capwity of man. In case of grave events,
peacetime comfori can be sériously curtailed, espe-
cially in shelters, R Tl

3. Equal chances of survival for all, A human being will
‘bear ordeals much better if he can share them with
his Fellow creature, -~ T

4, Guidance and -assistance. Trained persons in charge
of shelters are able to teach the population how to
withsiand even difficult situations in shelters and to
urganise assistance.

The tasks and concrete organisation and construction
measures issue from these general principles. These two
groups of mcasures are constantly reviewed, taking into
account the following five action phases:

1. The peacetime period, during which civil defence
preparations must be taken in hand and the popula-
tion informed of possible grave events.




2. The preattack period, in which the shelters are
occupied in stages according (o the growing degree
of political and military tension. and the protection
preparations completed as rapidly as possible in
sccordance with the projected planning.

3. Period of attack, characterised by the actual deploy-
ment of arms and hy the sojourn of the population
in closed sheltess.

4. The post-attack period, during which, gccording to
the nature of the aggression, shefters must remain
occupied for shorter or longer periods and function
in an autonomous manner.

5. The reconstruction period, which prepares the post-
war period, and during which Civil Defence helps to
gradually resume the peacetime cconomy.

The tasks of the civil defence muinly consist of:

1. Forcthought in favour of the occupants of shelters,
especially during their occupation and use of shel
ters.

2. Guidance, assistance, and information of the populs-
tion during the different periods.

3. Life-saving and care, with the precise and limited
mesns in time and spsce, according fo the situation
and possibitities of mutual relief.

4. Regional disection, in collaboration with military
headquarters.

5. Measures to be taken during the transition period, in
the event of war breaking out before the final setting
up of civil defence installations.

T ol e
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As far as the measures in the matter of construction is
conicerned, it is fitting, first of ull, wo fix the extent and
the degree of protection. Against nuclear explosions, 3
degree of protection of at least 1 atni overpressure is
required. At the same time, one must take into gccount
all the other effects of this weapon arising simultane-
ously. kn case of warfare by classic weapons, one takes
into account close action, and against chemical and
bacteriological weapons, one will provide protection by
the appliance of artificial ventilation equipped with gas
filters.

The planning of organisation and construction mea-
sures must take place within the framework of “General
Civil Defence Planning”.

1. [t takes into account the conditions which interest
the civil defemce in a district, such as danger of
dsbris, fire, landslide, flood, submersion, and others.

2. It inquires into the present distribution of inhabi-
tants, the type, the number, and the site of existing
shelters.
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3. It indicates the possibilities of getting supplies of
vital importance und means of lite-saving amd recon
struction.

It reveals the ligures relating 10 the present stute of
mukeshift shebters and the distribution of pupulation
in the shelters.

f1 assists in the drawing up of detailed plans designed
to remedy the Tuck of protected places.

6. 1t objectively determines the situation and the size
of civil defence organisation constructions, taking
into consideration the whole of the protection
structure of the district.

The efforts made until today lor civil defence already
show interesting reatisations. Out of the 3.1 millions of
protected places existing at the end of 1969, 1.9 million
offer the required degree of protection, whereas the
uthers represent good nvakeshift shelters until such time
as the constiuction program is completed. In the
domain of the organisation, the civil defence construe-
tions supply importunt duta for the aequisition of
material and for the instruction.

b

»

The aim of the planning consists in ensuring that from
now until 198571990 there will be 1 protected place for
cach of the 7.5 million inhubitants which our country
will have by then. The main accent ol the efforts nust
bear on:

i. the general planning of civil defence with an eye to
an efficientt and coordinated engagement of invest-
ments,

. the setting up of about 300,000 protected places
every year, especially in the zones of old constriie-
tions of districts now committed to creating civil
defenice bodies and all those which are not yel
bound to do so.

3. the planning of the construction of makeshilt

sheiters and their utilisation pending the comple-

tion of their setting up.

the preparation of the preventive occupation of

shelters on the necessury fegal basis,

[

el

5. the pursuit of research to maintain a fevel of
constructions and organization in Hae with the
development of azmatnents,

6. the training of loeal defence bodies, with priority
for preventive prolection,

7. the training of all ranks and especially of those in
charge of the civil defence in the Cuantons and
Municipalitics, the supply of material, the informa-
tion to the authorities and the population,

i
i




8. the appointment of regionat directors,

9. the colluborution with headquariors of army com-
mand wd the war eestomy,

10, the collshoration in the domuin of nutional de-
lence. '

APPENDIX: ALPHABETVICAL INDEX
OF USUAL TERMS

Catastrophe

Dumaging event of great extent, unforeseen, not impul-
able to war sction, bul which brings about dungers f13i
the civil population of the same magnitude as those
presented by the vavious war aspects.

Collective Shelter

A shelter which can receive 4t the most some thousund
persons and meeting the vequirements of protected
places in a densely populated urea not provided with
private shelters, The size of this aren is fixed by the
capucity of seception and the time required to reuch the
sheleers.

Conventional Arms

Weapons of all kinds, to the exclusion of nuclear,
shemical, and bacteriological arms.

Danger
Totality. of possible noxious effects on persons and
property, on which one has to count in specified areas.

Degree of Prolection

Efiicacity of protection against the effects of a weapon,
sulficient to sllow the shelter to remain in service.
Example: shelter with a degree of 1 atm protection =
shelter which can resist an atmosplieric over-pressure of
| atm (atmospheric pressure of 10 tons per m2).

Degree of Realisations

Percentage of the program of construction of shelters
realised at a given moment. For the construction of
shelters for persons, it is a question of the percentage of
the population having at its disposal a protected place,
in proportion to the total population of 4 given region.

Delay of Forewarning

Period comprised between the first signs of danger and
the effective engagement of the weapons,
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Dissunsion

Ability to influence the will of an eventual aggrossor t0
induce him to give up hostile acts by persuading him
that he would have more to lose than to gin in &
conflict and that he would in no case obtain the
wnticipated advantuges.

Diversification

Busic principle of planning according to which the

construction and organisation measures must be varied:

1. so that the risks of total losses in certain yegions are
4s widely as pussible spread over these regions,

_ thai it is not necessarily all sections of civil defence

that suffer s weakening of their efficiency if the
offects of unknown weapons make themselves felt,

L]

. that the aggressor discovers an objective, the possi-
bilities of protection thereof are multiple and
difficult 1o focate.

Economy

Basic principle of planning, according to which the
maximum of protection can be attained in wartime
with a minimum of expenditure in peace time.

Extent of Protection

Synthesis of all effects of destruction aud contamina-
tion against which u shelter must resist.

Final Arrangements

State penmilting each person to benefit by a protected
place in a shelter able to resist 1 atm over-pressure,
placing at the disposal of civil defence organisations the
constructions and the necessary material means, and
guarunteeing the logical unfolding of the various action
periods,

Forewarning

Situation during which politicat and military signs
forecast imminent danger, by possible use of arms of
massive  destruction, and leading to the order of
applying a certain degree of preparedness, for instance
partial occupation of sheiters.

Genetal Planning of Civil Defence

Instrumeni of vast regional and district planning of
construction measures and civil defence organisation.




" . Hasrmonisation
Principle according to which, on the one hand, the
particular efficacity of oach protection measure 10 be
spplied during the unfolding of the war is guaranteed,
and on the other hand, the degree of protection of each
measure taken against the effects of clearly defined
weapons is harmonised with the degree of protection of
other weapons,

Imege of War
The idea one has of a conflict based on precise

asumptions regarding the means and possibilities of the
parlies concerned and the sphere of the hostilities.

Tmmediate Protection

Simple measures of protection in the apen air and in
buildings — for instunce in places of heavy human
concentration in enterprises of vital importance, ete.,
offering protection against surprise attacks. They are
above all foreseen in cases where the preventive
occupation of shelters is only partially indicated or not
indicated at all, or in case of partial occupation by
rotation.

Makeshift Shelters

Shelters which reach neither the extent nor the “1 atm
degree of overpressure protection” and which will
undergo various improvements during the pre-attack
period.

Menace

Combined possibilities of force being used against our
country.

Occupation

Qccupation of shelters in stages, for periodical or
lengthy sojourn therein.

Occupation of Long Duration

Period of autonomous occupation of shelters, during
which the shelters must be fully or largely independent
of supplies from outside and can only be left for short
pericds,

Organisation

Entirely of personnel and material means of civil
defence.

Phase of Action

.Various phases of utilizing shelters, or in other words,
of the preparation and the activity of the civil defence
bodies and the population.
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Phase of Attsck

Period choracterized by the effective engugement of
weapons and by their effects of shost duration, such us
pressure, splinters, commotion, heat, fire, primary
radio-active radiztion ete.

Phase of Peace
Period during which there is no immediate dunger.

Phise of Pre-atiack

Period during which the civil defence bodies are put
into operation according to the various degrees of
preparation, as a result of the political/military tension,
and during which the population gradually occupies the
shelters.

Phase of Recovery

Period during which civil defence o.ganisation is en-
gaged in applying measures of life-saving and assistance
and in utilizing, as far as possible, all its means to put
into application the most urgent measures of restora-
tion.

Post-attack Period

Period during which it may be very difficult or
dangerous to stay outside the shelters because of the
persistence of fires, debris, radio-active fall-out, poison-
aus gas, or bacteriological weapons.

Principle of Rotation

Prnciple according to which it is convenient, in
accordance with the degree of danger, to organise
alternating periodical stays for shorter or fonger periods
outside the shelters. This principle also applies to
pre-attack and post-attack periods.

Regional Aid

Help given to a region which has suffered a disaster, by
the personnel and material of civil defence, anti-aircraft
protection and other relief organisations from regions
which have not been touched by the catastrophe.

Warning — Time of Warning

The warning takes place, whenever possible, from the
time of discovery of the approach of weapon carrying
machines. The time of warning is that between the
identification and the effect of these machines.

Weapons of Massive Destruction

Arms, the effects of which make themselves folt over a
very large radius, or arms engaged over very vast
surfaces, especially A, B, and C weapons.







