
 

 - 1 -

DIN EN 13381-3:2015-06 (E) 
 
 
Test methods for determining the contribution to the fire resistance of structural 
members - Part 3: Applied protection to concrete members 
 
 

Contents            Page 
 
 
Foreword  .......................................................................................................................................................... 5 
 
1 Scope  ............................................................................................................................................... 7 
 
2 Normative references ..................................................................................................................... 7 
 
3 Terms and definitions, symbols and units  .................................................................................. 8 
3.1 Terms and definitions  .................................................................................................................... 8 
3.2 Symbols and units  ......................................................................................................................... 9 
 
4 Test equipment  ............................................................................................................................. 10 
4.1 General  .......................................................................................................................................... 10 
4.2 Furnace  ......................................................................................................................................... 10 
4.3 Loading equipment  ...................................................................................................................... 10 
 
5 Test conditions  ............................................................................................................................. 10 
5.1 General  .......................................................................................................................................... 10 
5.2 Support and restraint conditions  ............................................................................................... 11 
5.2.1 Standard support and restraint conditions  ............................................................................... 11 
5.2.2 Other support and restraint conditions  ..................................................................................... 11 
5.3 Loading conditions  ...................................................................................................................... 11 
 
6 Test specimens  ............................................................................................................................ 12 
6.1 Type and number of test specimens  .......................................................................................... 12 
6.1.1 Type of test specimens  ............................................................................................................... 12 
6.1.2 Number of test specimens  .......................................................................................................... 12 
6.2 Size of test specimens  ................................................................................................................. 13 
6.2.1 Concrete slabs  .............................................................................................................................. 13 
6.2.2 Concrete beams  ........................................................................................................................... 13 
6.3 Construction of concrete test specimens  ................................................................................. 14 
6.3.1 Concrete slab test members  ....................................................................................................... 14 
6.3.2 Concrete beam test members  ..................................................................................................... 14 
6.3.3 Fabrication of concrete test members  ....................................................................................... 14 
6.3.4 Application of fire protection material (except ceiling) to concrete test member  ................. 15 
6.3.5 Installation of a ceiling below the concrete slab  ...................................................................... 15 
6.4 Composition of test specimen component materials  .............................................................. 16 
6.4.1 Concrete  ........................................................................................................................................ 16 
6.4.2 Steel reinforcement  ...................................................................................................................... 16 
6.4.3 Fire protection system  ................................................................................................................. 16 
6.5 Properties of test materials  ......................................................................................................... 16 
6.5.1 General  .......................................................................................................................................... 16 
6.5.2 Concrete  ........................................................................................................................................ 16 
6.5.3 Steel reinforcement  ...................................................................................................................... 17 
6.5.4 Fire protection materials  ............................................................................................................. 17 
6.6 Verification of the test specimen  ................................................................................................ 17 
 
7 Installation of the test construction  ........................................................................................... 18 
7.1 Concrete large slab test specimens  ........................................................................................... 18 
7.2 Concrete small slab test specimens  .......................................................................................... 18 
7.3 Concrete beam test specimens  .................................................................................................. 18 
 



 
 - 2 - 

8 Conditioning  ................................................................................................................................. 18 
 
9 Application of instrumentation  .................................................................................................. 19 
9.1 General  ......................................................................................................................................... 19 
9.2 Instrumentation for measurement of furnace temperature  ..................................................... 19 
9.2.1 Slab specimens  ............................................................................................................................ 19 
9.2.2 Beam specimens  ......................................................................................................................... 19 
9.3 Instrumentation for the measurement of test specimen temperature  ................................... 19 
9.3.1 General  ......................................................................................................................................... 19 
9.3.2 Large and small concrete slab test specimens  ........................................................................ 20 
9.3.3 Beams  ........................................................................................................................................... 20 
9.3.4 Equivalent locations as referred to in 11.2 are:  ........................................................................ 21 
9.4 Instrumentation for the measurement of pressure  .................................................................. 22 
9.5 Instrumentation for the measurement of deformation  ............................................................ 22 
9.6 Instrumentation for the measurement of applied load  ............................................................ 22 
 
10 Test procedure  ............................................................................................................................. 22 
10.1 General  ......................................................................................................................................... 22 
10.2 Furnace temperature and pressure  ........................................................................................... 22 
10.3 Application and control of load  .................................................................................................. 22 
10.4 Temperature of test specimen  ................................................................................................... 23 
10.5 Deformation  .................................................................................................................................. 23 
10.6 Observations  ................................................................................................................................ 23 
10.7 Termination of test  ...................................................................................................................... 23 
 
11 Test results  ................................................................................................................................... 23 
11.1 Acceptability of test results  ........................................................................................................ 23 
11.2 Presentation of test results  ........................................................................................................ 24 
 
12 Test report  .................................................................................................................................... 25 
 
13 Assessment  .................................................................................................................................. 25 
13.1 General  ......................................................................................................................................... 25 
13.2 Concrete slabs  ............................................................................................................................. 26 
13.3 Concrete beams  ........................................................................................................................... 26 
13.4 Insulation  ...................................................................................................................................... 27 
13.5 Stickability  .................................................................................................................................... 27 
13.6 Equivalent thickness of concrete  .............................................................................................. 27 
 
14 Report of the assessment  ........................................................................................................... 27 
 
15 Limits of applicability of the results of the assessment .......................................................... 28 
 
16 Additional limits of applicability of the results of the assessment for suspended ceilings 

used as protection system  ......................................................................................................... 30 
16.1 Height of the cavity ...................................................................................................................... 30 
16.2 Exposed width of test specimen  ................................................................................................ 30 
16.3 Properties of the horizontal protective membrane  .................................................................. 30 
16.4 Size of panels within the horizontal protective membrane  ..................................................... 30 
16.5 Fixtures and fittings  .................................................................................................................... 30 
16.6 Gaps between grid members and test frame or walls  ............................................................. 31 
 
Annex A (normative) Test method to the smouldering fire or slow heating curve  ................................ 44 
 
A.1 Introduction  .................................................................................................................................. 44 
A.2 Evaluation of the results  ............................................................................................................. 44 
 
Annex B (normative) Measurement of properties of fire protection materials ....................................... 46 
 
B.1 General  ......................................................................................................................................... 46 
B.2 Thickness of fire protection materials  ...................................................................................... 46 
B.3 Density of applied fire protection materials  ............................................................................. 47 



 

 - 3 -

B.3.1 General  .......................................................................................................................................... 47 
B.4 Moisture content of applied fire protection materials  .............................................................. 48 
 
Annex C (normative) Equivalent thickness of concrete  ............................................................................ 49 
 
C.1 General  .......................................................................................................................................... 49 
C.1.1 General  .......................................................................................................................................... 49 
C.1.2 Equivalent thickness of concrete slabs - preliminary data collection  .................................... 49 
C.1.3 Equivalent thickness of concrete beams - preliminary data collection  ................................. 49 
C.2 Equivalent thickness of concrete slabs and beams - assessment methodology  ................. 50 
 
Annex D (normative) Calculation of stresses in standard concrete structures  ..................................... 58 
 
D.1 General  .......................................................................................................................................... 58 
D.2 Relevant concrete structures  ...................................................................................................... 58 
D.3 Distribution of stresses across the section of the concrete structures  ................................. 58 
D.4 Mechanical study  ......................................................................................................................... 59 
D.4.1 Equilibrium of external forces  .................................................................................................... 59 
D.4.2 Determination of the position of the neutral axis (x)  ................................................................ 59 
D.4.3 Determination of the quadratic modulus  ................................................................................... 60 
D.4.4 Determination of stresses in reinforcement bars and concrete  ............................................. 60 
 
Annex E (informative) Calculation of the load to apply on concrete member  ........................................ 63 
 
E.1 Remind and scheme  .................................................................................................................... 63 
E.2 Calculation of the force of the spring for a loaded beam  ........................................................ 63 
E.3 Calculation of the force of the spring for a loaded large slab  ................................................. 64 
 
Bibliography  ................................................................................................................................................... 66 
 


		2026-04-30T17:52:58+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




