
 
 - 1 - 

ISO/TS 22359-2:2026-03 (E) 
 
 
Security and resilience - Hardened protective shelters - Part 2: Requirements for 
shelter protective equipment 
 
 
Contents            Page 
 
 

Foreword ......................................................................................................................................................................................................................................................v
Introduction ...........................................................................................................................................................................................................................................vi
1 Scope ............................................................................................................................................................................................................................................. 1
2 Normative references ................................................................................................................................................................................................. 1
3	 Terms	and	definitions ................................................................................................................................................................................................ 2
4 Common requirements for shelter protective equipment .................................................................................................. 2

4.1 Background ............................................................................................................................................................................................................2
4.2 Design service life .............................................................................................................................................................................................2
4.3 Quality of protective equipment ..........................................................................................................................................................2
4.4 User manual ...........................................................................................................................................................................................................2
4.5 Equipment markings ......................................................................................................................................................................................2
4.6 Corrosion protection ......................................................................................................................................................................................3
4.7 Gaskets and other rubber or polymer parts .............................................................................................................................3
4.8 Temperature and humidity resistance ..........................................................................................................................................3
4.9 Fire resistance .....................................................................................................................................................................................................3
4.10 Maintenance ...........................................................................................................................................................................................................3
4.11 Operational requirements .........................................................................................................................................................................3

5 Blast protection ................................................................................................................................................................................................................ 4
5.1 General information........................................................................................................................................................................................4
5.2 Blast doors and hatches ...............................................................................................................................................................................5

5.2.1 Blast resistance for positive, negative and rebound load ...........................................................................5
5.2.2 Impact load ...........................................................................................................................................................................................6
5.2.3 Shock load ..............................................................................................................................................................................................6
5.2.4 Additional requirements for double doors ..............................................................................................................6
5.2.5 Additional requirements for power-operated doors ......................................................................................7
5.2.6 Additional requirements for sliding doors...............................................................................................................7

5.3 Blast valves for ventilation .......................................................................................................................................................................8
5.3.1 Blast resistance for positive and negative load ...................................................................................................8
5.3.2 Blast attenuation capacity ......................................................................................................................................................9
5.3.3 Impact load ...........................................................................................................................................................................................9
5.3.4 Shock load ..............................................................................................................................................................................................9
5.3.5 Ventilation capacity and sound power level ........................................................................................................10

5.4 Blast valves for combustion engine exhaust system and tank vent pipe protection .........................10
5.4.1 Blast resistance .............................................................................................................................................................................10
5.4.2 Blast attenuation capacity ...................................................................................................................................................11
5.4.3 Shock load .......................................................................................................................................................................................... 12
5.4.4 Ventilation capacity and requirements to restrict exhaust system back pressure ......... 12
5.4.5 Heat resistance ............................................................................................................................................................................. 12

5.5 Overpressure blast valves ..................................................................................................................................................................... 13
5.5.1 Blast resistance and maintenance of overpressure and air flow in a shelter ....................... 13
5.5.2 Blast attenuation capacity ...................................................................................................................................................14
5.5.3 Impact load ........................................................................................................................................................................................14
5.5.4 Shock load .......................................................................................................................................................................................... 15
5.5.5 Ventilation capacity, sound power level and capability to maintain overpressure 

and air flow ...................................................................................................................................................................................... 15
6 Gas tightness .....................................................................................................................................................................................................................15

6.1 General information.................................................................................................................................................................................... 15



 
 - 2 - 

6.2 Gastight doors and hatches ...................................................................................................................................................................16
6.2.1 Resistance to entry of toxic substances ...................................................................................................................16
6.2.2 Residual blast resistance ......................................................................................................................................................16
6.2.3 Shock load ...........................................................................................................................................................................................16
6.2.4 Additional requirements for double doors ...........................................................................................................17

6.3 Gastight valves ..................................................................................................................................................................................................17
6.3.1 Resistance to entry of toxic substances ...................................................................................................................17
6.3.2 Residual blast resistance ......................................................................................................................................................18
6.3.3 Shock load ...........................................................................................................................................................................................18
6.3.4 Ventilation capacity ...................................................................................................................................................................18
6.3.5 Additional requirements for power operated valves ..................................................................................19

7 Tightness of penetrations ................................................................................................................................................................................... 19
7.1 General .....................................................................................................................................................................................................................19
7.2 Ventilation duct penetrations .............................................................................................................................................................19

7.2.1 Blast resistance .............................................................................................................................................................................19
7.2.2 Gas tightness ................................................................................................................................................................................... 20

7.3 Pipe penetrations .......................................................................................................................................................................................... 20
7.3.1 Blast resistance ............................................................................................................................................................................ 20
7.3.2 Gas tightness ................................................................................................................................................................................... 20

7.4 Cable penetrations ........................................................................................................................................................................................21
7.4.1 Blast resistance .............................................................................................................................................................................21
7.4.2 Gas tightness ....................................................................................................................................................................................21

8 Ground shock isolation ..........................................................................................................................................................................................21
8.1 General information.....................................................................................................................................................................................21
8.2 Ground shock propagation in various soil types .............................................................................................................. 22
8.3 Shock spectrum for explosion induced ground shocks ............................................................................................... 22
8.4 Shock attenuation ......................................................................................................................................................................................... 22

8.4.1 Attenuation of transmitted shock force ................................................................................................................. 22
8.4.2 Limiting of transmitted displacement ..................................................................................................................... 23

9 CBRN protection ............................................................................................................................................................................................................23
9.1 General .................................................................................................................................................................................................................... 23
9.2 CBRN detection ............................................................................................................................................................................................... 23

9.2.1 General information ................................................................................................................................................................. 23
9.2.2 Functional requirements ......................................................................................................................................................24
9.2.3 Chemical warfare agents and toxic industrial chemicals ........................................................................24
9.2.4 Biological warfare agents and other pathogens ...............................................................................................24
9.2.5 Radiological agents and nuclear materials .......................................................................................................... 25

9.3 Upstream prefiltration of incoming air ..................................................................................................................................... 25
9.3.1 Prefilters and prefilter materials ................................................................................................................................. 25

9.4 CBRN filtration ................................................................................................................................................................................................ 26
9.4.1 Dimensioning of the CBRN filtration system ..................................................................................................... 26
9.4.2 Particle and aerosol filtration ...........................................................................................................................................27
9.4.3 Filtration of toxic gases ..........................................................................................................................................................27
9.4.4 Mechanical requirements for the CBRN filters ................................................................................................ 28
9.4.5 System blower and ductwork .......................................................................................................................................... 29
9.4.6 System control devices .......................................................................................................................................................... 29

10 Removal of carbon dioxide and addition of oxygen during shut-off mode .....................................................30
10.1 General information.................................................................................................................................................................................... 30
10.2 Removal of carbon dioxide (CO2) .................................................................................................................................................... 30

10.2.1 Background ...................................................................................................................................................................................... 30
10.2.2 Functional requirements ..................................................................................................................................................... 30
10.2.3 Verification of performance .............................................................................................................................................. 30

10.3 Addition of oxygen (O2) ............................................................................................................................................................................ 30
10.3.1 Background ...................................................................................................................................................................................... 30
10.3.2 Functional requirements ......................................................................................................................................................31
10.3.3 Verification of performance ...............................................................................................................................................31

Annex A (informative)  Toxic chemical agents ...................................................................................................................................................32
Bibliography .........................................................................................................................................................................................................................................34


		2026-04-17T01:36:46+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




