DIN EN 13381-8:2010-09 (E)

Test methods for determining the contribution to the fire resistance of structural
members - Part 8: Applied reactive protection t o steel members

Contents Page
0T =T o 5
1 £ o - PSS 7
2 NOIrMAtive refErEeNCEeS ..ot e e mnn e s 7
3 Terms, definitions, Symbols and UNIts ... 8
31 Terms and defiNitioNS ... s n s nn s nnnnnnn 8
3.2 SymbOoIs and UNItS ......cccciiiiiiiiii i ————————— 9
4 Test @QUIPMENT ... ..t me e n e e e e mnne e e e na s 1

4.1 =Y o = | 11

4.2 T T T 1

4.3 {Io =T 13 o =Y [ W1 o 5.0 41 1

5 Test CONAILIONS .....ooieeiiii e 1

5.1 =Y o = | 11

5.2 Support and loading cONAitioNS ... 12

5.21 Loaded Bamss ....... .. ——————————————————— 12
5.2.2 L0 Ta] FoX=Te L= o I oY= Ty 1P 12
5.2.3 [ o =T =Y o I oo 11 4 ] 1P 12
5.24 L 19T e =T [ o I o'oY 11 4 o o - 12
5.3 I - T 1] 4T 12
6 TeSt SPECIMENS ... s ns s s sssssssss s s s sssssssssssssssssssssssssssssssssssssssssnsnsnsnnnnnnn 13
6.1 7= o 1= | 13
6.2 Size Of teSt SPECIMENS .....cooeirre s snnr e e e e s e nme e e e e e e e nnnne 13
6.2.1 Loaded BEAMS ........eeeiiiiiiiiiieeir e 13
6.2.2 Reference SECHIONS ... 14
6.2.3 e =T [=Yo I o0 117 4 0] g JE=T= e 1 Lo TP 14
6.2.4 85 3 Lo o AT o3 4 o o 1= PPN 14
6.2.5 Tall colUMN SECLIONS ... s s s s s s s s s s s s sssssssssssssssssssssnsssnsnnnsnnnnnnnnn 14
6.3 Construction of steel test SPECIMENS ... s 14
6.3.1 Loaded beam test SECLIONS ... ———————— 14
6.3.2 Unloaded beam test SECLIONS .........cccocmimiiiiiiiiiir e ———— 14
6.3.3 IR0 T Lo [= o I oo T T 1T 15
6.3.4 Tall and Short COIUMNS ... e 15
6.3.5 Loaded, tall and short columns - upper plate ... 15
6.3.6 Application of the fire protection material ........cccccoiiiecccii e —— 15
6.4 Composition of test specimen component materials - Steel sections ........cccccccvverriiiicciineees 15
6.5 Properties of test specimen component materials - Fire protection materials ..................... 15
6.5.1 LT o T= - | PP 15
6.5.2 Thickness of applied reactive protection material ... 16
6.6 Selection of test SPECIMENS ... s 16
6.6.1 Principle of Selection ... 16
6.6.2 Sections required for correction for stickability ...........ccccoviimiiiiisnis 19
6.6.3 Sections required for thermal analysis ......c.ccccvicciiimiiirirc e 19
7 Installation of the test SPECIMENS ... e e 21

71 Loaded DEAM ... 21

7.2 Unloaded DEamS .........cciiiiiiiiiieiiri i 22



7.3 I 7 T (=Y I oo T 10 = 22
7.4 Unloaded COIUMNS ... s s e s mmms e ea s mmmn e 22
7.5 Test specimen installation patterns ... 23
7.6 Ty P Lo o - T 23
8 Conditioning of the test SPECIMENS .......occciiiiiii i ————_— 23
9 Application of instrumentation ... ——— 23
9.1 L= o 1= TN 23
9.2 Instrumentation for measurement and control of furnace temperature ..........cccccevvrccccnneenns 23
9.21 L= o 1= TN 23
9.2.2 Furnace temperature in the region of loaded beam test specimens ..........ccccocemreriiiicccincnns 23
9.2.3 Furnace temperature in region of loaded column test specimens ...........ccccceiimmiiiiiiicciiinens 24
9.24 Furnace temperature in the region of unloaded test specimens ...........cccooiciiiiiiiiiiccciieens 24
9.3 Instrumentation for measurement of steel temperatures ............ccoooiiiiiiiiiiciiirn 25
9.3.1 (7= T - 25
9.3.2 I T T (=T [N o 7= T = 25
9.3.3 L 10 o T- T L= o 0T 1 4 T 25
9.34 Loaded columns and unloaded tall columns ...........cccooimmiiinnccii 25
9.3.5 Unloaded Short COIUMNS ... s anne e 26
9.4 Instrumentation for the measurement of Pressure ..........cccccciiiiiiccccrecere s 26
9.5 Instrumentation for the measurement of deformation ............ccocmiiiiiiinnciccc e, 26
9.6 Instrumentation for the measurement of 10ad ...........cccoriiiincc s 26
10 =53 8 o o = [T = 26
10.1 (7= T - 26
10.2 Furnace temperature and PreSSUIe ........ccccoiiiiiiiiiissmirrrriinsnnr e sssse s mms e e s essnssnnes 26
10.3 Application and control of 10ad ... 26
10.3.1 I T T (=Y [N o T=T T = 26
10.3.2 IR0 T- T U= I oo T 10 27
10.4 Temperature of STEEIWOIK .........cccccceeiiiii e s s s snme e e e e e s s nsnn e e e e e nan 27
10.5 9 7= 1= o o 27
10.6 L0 4T T 1T TP 27
10.7 Termination of teSt ... ————————— 27
1 TESE FESUILS ... esens s s nsnsnsnsnsssnsnsssnsnsnsnsnsssnsnsnsnsnsnsnsnsnsnsnsnnnnnnnnnnnnnnnnnnnnn 27
11.1 Acceptability of test resSults ..o ———————— 27
11.2 Presentation of test reSults ... ——— 28
12 =53 0 (=Y o T o 29
13 ASSESSIMENL ...t R R nR R Een e nnnne 30
13.1 L= o 1= T 30
13.2 BIC=1 0 2= = LT T =T - - N 30
13.3 Correction for discrepancy in stickability and insulation performance over the thickness

FANGE tESTEA ... ————————————————— 30
13.4 Assessment procedures for thermal performance ... 30
13.5 Acceptability of the assessment method used and the resulting analysis - Criteria for

F= T =T o - o 11 1 31
14 Report of the assesSMeNt ........ . e 31
15 Limits of the applicability of the results of the assessment ...........cccccmriiircccciic e 32
Annex A (normative) Test method to the smouldering fire (slow heating curve) ..........cccooccrrrrrrrrnnnneen 48
AA1 INErOAUCEION ... 48
A.2 Test @QUIPMENT ... s s sn s nan s e s s s s snsnsnsnsnsnsnssssssssssssssssssssssssssssssssssnmnnnnnnnnnnnnnn 48
A3 =TS K= T o1 4 =T 0 48
A4 Termination Of teSt ... s s s s s sssssssssssnnnnnnnnnnnnnnn 49
A5 Evaluation of the reSuUlts ... 49



Annex B (normative) Measurement of properties of fire protection materials ...........c.cccceciiiniiiinnnnees 51

B.1 Lo Yo 11T o) o 51
B.2 Thickness of fire protection materials ... 51
B.2.1 Dry film thiCKNeSS ..o —————— 51
B.2.2 Measuring POSItIONS ....ccceviiiiiiiii i ——————————— 51
B.3 IdentifiCatioN ... 52
Annex C (normative) Fixing of thermocouples to steel work and routing of cables ..........ccccccrrrrrnnnee. 53
CcA1 L0 oo 11T o o 53
C.2 Types of thermMOCOUPIES ...t se e sssn e e e e s s mnn e e e e e e e s s s sanmneenesnnnn 53
C.3 Fixing of thermocouples ... ————————— 53
C4 Routing of thermocouple Wires .........cccovciiimimm 53
C.5 Connection of thermocouples ... 54
C.6 Thermocouple failures ... s 54
Annex D (normative) Correction of data/Nominal thickness ...........ccccciiiimriniinc 55
D.1 Correction of data ..o 55
D.1.1 T o= LT 55
D.1.2 1T =] 3 T o 56
D.2 Nominal thickness - Graphical method ... 58
Annex E (normative) Methods of Assessment of Fire Protection System Performance ....................... 59
E.A 7= 0 T - 59
E.2 Graphical APProach ... e nnn e e nnnns 59
E.21 7= 0 T - 59
E.2.2 T o 10 L - - 59
E.2.3 Step 1 - NOMiINal ThICKNESS ......eciiiiiiiicccecrre s irsccsssser s e e s sss s ssms s s e e e s ss s ssnms e e e e s e s s s smnnn e e e e sansnnnsnnnns 60
E.2.4 £33 LY o I €1 - T o TSP 60
E.2.5 £33 (=Y o T T I 1 1= o [ 13 T SRR 61
E.2.6 Step 4 - Compliance With 13.5 ... sssn e amn e e e e e s e s annns 61
E.2.7 Step 5 - Deriving INterCePts ......ccciiiiiiiiccccecrrir e annns 63
E.2.8 Step 6 - Linear INterpolation ... s s 64
E.2.9 Step 7 - Reporting of RESUILS ... s e 65
E.3 Differential Equation Analysis (variable approach) Methodology .........ccccccvvmmniniimnniniienenn 65
E.3.1 7= 0 T - 65
E.3.2 T oL -1 - 65
E.3.3 Step 1 - Basic eqUation ... s 65
E.3.4 £33 (=T o A 11 o 10| e - 1 - TSP 67
E.3.5 Step 3 - Preparation of input data ..o 67
E.3.6 Step 4 - Determination of elementary variable conductivities from each short column ...... 67
E.3.7 Step 5 - Determination of the temperature of protective material ........cccccocoocccceeiniiiiccccees 67
E.3.8 Step 6 - Transformation of conductivities .........ccccciiiiccccii e 67
E.3.9 Step 7 - Determination of average variable conductivities for the protective material ........ 68
E.3.10 Step 8 - Verification of the fitness of average variable conductivities .........cccccceriiiinriiiinnnn, 68
E.3.11 Step 9 - Adjustment of characteristic variable conductivities ...........ccccoiviiiniiicniinnincneen, 69
E.3.12 Step 10 - Presentation of the results ... s 69
E.3.13 Step 11 - Reporting of the results ... s 70
E.4 Differential Equation Analysis (constant approach) Methodology .........ccccccoccmniniinniiiiinnnn 70
E.4.1 7= o 1= | 70
E.4.2 T o 10 L - - 70
E.5 Numerical regression analySis ........cccccciiiiiiiiiiiiii s e e eessns 71
E.5.1 7= o 1= | 7
E.5.2 T o 10 L - - 72
E.5.3 = 2 T3 Lol e U - 14T o 72
E.5.4 Steps 1 to 5: Use of input data from test reSults ..........oooccomi e 72
Annex F (normative) Tables of Section Sizes ........cccccvviriiiiimni e ——— 74



Annex G (normative) Applied Load in a Loaded | or H Section Beam Test ........c.cccvvimiiiiiiinniniiiennnians 76

G.1 (7= T - 76
G.2 Calculation of applied MOMeENt ... 76
G.3 Calculation of Jack 10ads ..o —————— 76
G4 Central bending MOMENLS ........oiiiiiiiiiiii i ——————— 77
=1 o7 [T Yo = T o 17/ 80



		2024-05-18T02:07:12+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




