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ABSTRACT

KEYW ORD

Purpose: In the modern society that is going through continued natural and social disasters due to climate
changes, there is a growing need for shelter to protect the lives of the people. However, it is hard to find first grade
shelter that are capable of accommodating civilians in Korea. Method: This study aims to suggest planning criteria
for domestic small-scale underground shelter for residents by analyzing domestic and foreign shelter planning
guidelines. Result: First, according to the planning criteria set, it is recommended to build a shelter that can protect
civilians from nuclear-radioactivity and biochemical materials, based on an explosion pressure of less than 1 bar and
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a nuclear weapon radiation protection factor of less than 0.004 and allows a long-term stay of more than 14 days.

Second, it is required to place entrance doors and emergency exit doors crosswise and install 3-bar blast doors for
protection performance. Third, there is a need to design CBRN ventilation systems, which have space efficiency and
are comfortable to maintain, in combination with filter rooms that can remedy the shortcomings of CBRN
ventilation systems. Fourth, it is essential to install dry-type toilets that are easy to install and can minimize water
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consumption and 3-story beds with a size of over 0.7 x 1.9m should be placed, in the light of space efficiency. Fifth,
it is needed to install water storage tanks for emergency water supply and generators and storage batteries for

emergency power supply.
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Table 1. Standard Drawing of Domestic Shelter[1]
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Table 2. Planning Guidelines of Underground Shelter in Domestic

L. Government-Spon .
Division sored Shelter Public Shelters
Position Underground Underground
Floor Area / Person = 1.43m’ = 0.825m’
Evacuation Period 1~2 Day < 1 Day
Conventional Conventional
Weapon
Protection Weapons Weapons
Range i
g Explosion Ibar Ibar
Pressure
Thickness = 0.5 m -
Ceiling -
Height = 2.5m = 2.5m
o Thickness = 05 m = 03 m
Wall - -
Floor Thickness = 03 m -
Size = 1 x 1.85m = 1 x 1.85m
Entrance
Pressure 3bar 3bar
Horizontal = 09 x Im = 09 x Im
Em‘fErg_ency type > 209m > 209m
X1t
Door Size = 0.6 x 0.8m = 0.6 x 0.8m
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Fig. 1. Ceiling Thickness Standard According to Soil Covering Thickness[8]
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Table 3. Standard for Opening and Closing Space According to the
Size and Position of the Emergency Exit Door[6]

a@m) | a@m) | bm | ¢c(@m | d@m) | e (m)
PT1 0.2 0.5 0.8 1.3 0.5 0.25
PT2 0.2 0.5 1.0 1.5 0.5 0.25
PT3 0.2 0.5 0.5 0.25

o

Inside 9 Outside Outside

5Ty

Emergency| Exit
'Y

Entrance

Emerge

cy Exit
¢ B J

Fig. 2. Position of Entrance Door and Emergency Exit Door[6]
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Fig. 4. Plan Design of Ventilation system and emergency exit[6]

Table 4. Sand Volume and Section According to the Filter Room
Scale[8]

Capacity <15 <25 <50
Shelter Volume (m’) 45 75 150
Sand Volume (m’) 15 25 5.0
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Table 5. Planning Guidelines of Small Scale Residential Underground
Shelter in Switzerland and Austria

Ddivision Switzerland Austria
Position Underground Underground
Floor Area / Person > Im? > 0.6m’
Evacuation Period = 14 Days = 14 Days
Weapon CBRN CBRN
Protection Radiation Protection
Range Coefficient ) = 0.004
Explosion Pressure = lbar = lbar
. Diameter = J 10 -
Reinforcement -
Distance = 150mm -
Exterior Wall Normal Wall = 025 m = 03 m
Thickness Entrance Wall > 04 m > 03 m
. 0-0.3 = 0.6 m
Ceiling Tcliﬁﬂzsgs 0.3-04 ; =05m
. 0.4-0.6 = 04 m
Thickness (m)
> 0.6 = 03 m
Ceiling Height = 2m, = 3m |= 22m = 3.0m
Size = 0.8 x 1.85m|= 0825 x 1.8 m
Entrancel Pressure 3bar -
Open and Close Outside Outside
Horizontal type = 08 x Im | = 08 x 1.2m
Vertical type = 0.6 x 0.8m | = 0.8 x 0.8m
Emergency Door Size = 06 x 08m | = 0.6 x 0.8m
Exit Open and Close Inside Outside
Debris Length H/2 H/2
Area Height - H/4
Area = 1.0m? -
ABC, Unit 1 per 50 Persong -
Ventilation .
Sz Filter Activated i
carbon, HEPA
Room 15 > 45m’
Volume 25 = 75m’
(Persons) 50 > 150m’

. Sand 15 > 1.5m°
Lelices Volume 25 = 25m’
e (Persons) 50 > 5.0m’

Height = 1.6m
. Activated
Filter carbon, Sand
Type Dry Toilet -
Size 0.70 x 1.9m -
Toilet Unit 1 per 25 Persons
Position Final Exhaust Final Exhaust
Area Area
Type 3-Story Bed 3-Story Bed
Size = 0.7 x 1.9m -
Bed -
Wall-Bed Distance = 0.1lm -
Aisle = 0.7m -
Around the Exhaust Exhaust
entrance Toilet Toilet
Position Around the Air éupp.)ly Air s.upPly
iy Bl Ventilation Yentllatlon
- Filter Room
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Table 6. Planning Guidelines of Small Scale Residential Underground
Shelter in Domestic

o Applicable
Division Plans Provisions
Position Underground KR, CH, AT
Floor Area / Person > 1.43m° KR
Evacuation Period = 14 Days CH, AT
Weapon CBRN CH, AT
Protection | Radiation Protection
Range Coeftficient = 0.004 AT
Explosion Pressure = lbar KR, CH, AT
. Diameter = J 10 CH
Reinforcement -
Distance = 150mm CH
Exterior Wall Normal Wall = 03 m KR, AT
Thickness Entrance Wall = 04 m CH
. 0-0.3 = 0.6 m AT
Ceiling Tclﬁzelmnzi 03-04 =05m AT
Thickness (m) 0.4-0.6 = 04 m AT
> 0.6 = 03 m AT
Ceiling Height = 2m, = 3m CH, AT
Size = 0.8 x 1.85m CH
Entrance Pressure 3bar KR, CH
Open and Close Outside KR, CH, AT
Horizontal type = 0.8 x Im CH
Vertical type = 0.6 x 0.8m KR, CH
Door Size = 0.6 x 0.8m | KR, CH, AT
Emergency
Exit Open and Close Inside or Outside | KR, CH, AT
Debris Area Length H/2 CH, AT
Height H/4 CH, AT
Area > 1.0m’? CH
CBRN Unit 1 per 50 Persons CH
Ventilation
System Filter Activated carbon, CH
HEPA
Room 15 > 45m’ AT
Volume 25 > 75m’ AT
(Persons) 50 = 150m’ AT
. Sand 15 > 1.5m° AT
Filter Volume 25 = 2.5m° AT
R (Persons) 50 = 5.0m’ AT
Height = 1.6m AT
Filter Activated carbon, AT
Sand
Type Dry Toilet CH
Size 0.70 x 1.9m CH
Toilet Unit 1 per 25 Persons CH, AT
Position Final Exhaust CH, AT
Area
Type 3-Story Bed CH, AT
Bed Size = 0.7 x 1.9m CH
Wall-Bed Distance = 0.lm CH
Aisle = 0.7m CH
Around the Exhaust CH, AT
entrance Toilet CH, AT
Position Air supply CH, AT
Around the . Ventilation CH, AT
Emergency Exit -
Filter Room CH, AT

(KR:Domestic, CH:Switzerland, AT:Austria)
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