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Self-supporting double skin metal faced insulating panels - Factory made products -

Specifications

Contents Page
] =Y T o o 8
1 8T o o1 9
2 Normative referenCes ... 9
3 Terms and definitioNs ... 12
4 Symbols and abbreviations ... 14
5 Requirements, properties and test methods ... ———— 17
5.1 Requirements for component materials ..........cccccceiiiiiccciiciire e 17
511 7= o 1= - | 17
5.1.2 Metal faCiNgs .....coiiiiiiiir i ———————— 17
51.3 Lo (= 4 T 1 1= o - 19
51.4 Adhesives and boNdiNg ... —————————————————— 19
5.2 Properties of PaNels ... s 19
5.21 Mechanical resistance of the panel ... s 19
5.2.2 Thermal tranSMIttanNCe ... ... 21
5.2.3 Durability and other long-term effects .........cccureoirrrecccr e 21
5.24 Fire characteriStiCs ... 23
5.2.5 Dimensional tolerances for sandwich panels .......ccccooc oo 24
5.2.6 Water permeability .........cccccccciiiiiiiccccccrr e e nnn e s n e n e s 24
5.2.7 Air permeability ... s e e s a s nnnn e e e s 25
5.2.8 Water vapour permeability ... 25
5.2.9 Airborne sound insulation (RW(C;Ctr)) ......ccciriiiiiiiiimiiir s 25
5.2.10 Sound abSOrption (W) ..o 25
5.2.11 Dangerous SUDSEANCES ........ccceiiiinimiinnsii s 25
5.3 Actions and safety level requUIirements ... ——————— 25
5.3.1 Mechanical resistance to design [0ads .........cccccvmiinii i ——————— 25
5.3.2 Actions and combinations of actions .........ccccccciiiirccirircc e ————— 26
6 Evaluation of conformity, testing, assessment and sampling methods .........ccc.cccccmrnnnennn. 26
6.1 =Y o = - | 26
6.2 Initial type testing - ITT ... s e s mn e e e e e s e s e e e e e e e s e nnnne 26
6.2.1 Initial type evaluation ... e e e nnnne 26
6.2.2 Existing ITT test data ..o 27
6.2.3 Sampling for ITT and audit testing PUrPOSEeS ........cccciiiiiiiiinri i ———— 27
6.2.4 Testing and compliance criteria = ITT ... 28
6.2.5 Shortened testing programme - ITT (product change) .........ccccocvciriniiinnneer e 28
6.3 Factory Production Control (FPC) ........cccciiiiniiirs s s 33
6.3.1 =Y o = - | 33
6.3.2 LT ] ol o O (== 33
6.3.3 e L8] o 1= o1 34
6.3.4 Raw materials and COMPONENLS ..........ccciiiiiiiiiccecrrr s ssm e e e s s s ssmme e e e e e s e nnnnns 34
6.3.5 Product testing and assessment - FPC ........... i csesr e ssms e e 35
6.3.6 Conformity of Factory Production Control - supplier purchases ........cccccciriicccciecerenninscccnnes 37
6.4 Characteristic values from families of tests .........cccciciciiiniiccc 38
7 Classification and designation ... ——————— 39



8 Marking, labelling and packaging .........cccoccmriinimnnissnr s 40
8.1 Marking and 1abelling ... ———————— 40
8.2 Packaging, transport, storage and handling .........ccccooiiiiiiiincccr s 41
Annex A (normative) Testing procedures for material properties ..........ccccoecrrrreecerrrcssersrssse s 42
A1 Cross panel tensile test ... e 42
A11 3T T3 =Y 42
A1.2 Y o o T T 1= 42
A13 TSt SPECIMENS ...ooiiiii i s Ea e e Ea s an e s e anr e Ea s ann e e a s 42
A1.4 g o T o= T 43
A1.5 Calculations and results ... 43
A1.6 Cross panel tensile modulus at elevated temperature ... 44
A.2 Compressive strength and modulus of the core material ...........cccoooeeeiiriececinecceceeees 45
A.21 [ T e 45
A.2.2 Y o 0T 1= 1 (U = 45
A.2.3 B3 =T Y=Y o3 ] 4 =T o S 45
A.24 0T 11 N 45
A.2.5 Calculations and results ... ————————————————— 45
A3 Shear test on the core material ... 46
A3.1 PriNCIPIE e 46
A.3.2 Y o o T T 1 F = 46
A.3.3 QI3 =T 1= o214 V=T o 47
A3.4 o T o7 =T LT - 48
A.3.5 Calculations and results - short-term loading .........ccccocciiiniinnnis 48
A.3.6 Test procedures, calculations and results - long term loading ...........ccccoviemiiiiiiiiciiceennene, 51
A4 Test to determine the shear properties of a complete panel .......cccccoerrcccccrii e, 52
A.4.1 [ T e T 52
A.4.2 Y o o Y= 1 - 1 0 L= OSSN 52
A4.3 I3 =T Y=Y o3 ] 4 1T o S 53
A.44 0T 11 N 54
A.4.5 Calculations and results ... 54
A.5 Test to determine the bending moment capacity of a simply supported panel ................... 57
A.51 T T T 57
A.5.2 N o o = - 1 E = 57
A.5.3 LT3 =T 1= o214 V=T o 60
A5.4 o T LT 60
A.5.5 Calculations and reSUILS .........cccoiiceciiriiccrr e r e e n e e s s me e e me e ensmn e ensmn e e nnnnns 61
A.6 Determination of the creep coefficient (t) ........cccccrireeceriiecc e 66
A.6.1 3T T3 =S 66
A.6.2 Y o o Y= 1 - 1 0 LSS 66
A.6.3 B3 =3 Y=Y o] 4 =T o S 66
A.6.4 g o T o= U] 66
A.6.5 Calculations and results ... 67
A7 Interaction between bending moment and support force ........cccciriiciinniicc 68
AT7A1 T 1T = 68
A.7.2 N o o - - 1 0 = 69
A.7.3 JLICET3 =T 1= o214 V=T o 70
A.7.4 T o7 LT 70
A.7.5 Calculations and reSUILS .........cooiiceciiriicirr e s n e e s me e e me e e s e e enssmr e e nnnnes 70
A.8 Determination of apparent core density and mass of panel ..........cccccrvieecmrrnccccerrrscccen e 71
A.8.1 Determination of apparent core density ........cccccccciiiiiicccciir s ——— 7
A.8.2 Determination of mass of @ PANeI ... —— 72
A9 Test for resistance to point loads and repeated loads .........cccccciriiiiiiniiinnc e, 72
A.9.1 Panels subject to point loads ..........ccccociiiiinii i ———————— 72
A.9.2 Panels subject to repeated loads ..........cccccciiiiiiiinc i ———————— 73
A10 Calculation method for the determination of the thermal transmittance of a panel (U) ...... 75
A.10.1 (€7 4 =T - T 75
A.10.2 Determination of the thermal conductivity of component materials ............ccoccriiiinnininennn, 75
A.10.3  Calculation of the thermal transmittance of a panel (U) .......cccoooooimircecerircece e 76
A.10.4 Simplified method for the calculation of the thermal transmittance of a panel (Ud,S) ........ 79
A1 Water permeability - resistance to driving rain under pulsating pressure .........cccccciiiiiinees 81

-2-



A111 T 1T o 81
A11.2 Y o o T= - 10 = 81
A.11.3 TeSt SPECIMENS ... s n s n s nsnsnnnnnnnnnnn 81
A11.4 T o= o T 82
A11.5 Calculations and reSUILS .........cccooiieeiiiiicir e smr s e smn e e e sam e e e me e smme e e es 82
A.12 Air permeability ..o s nne e e a e nnnn e e s 82
A121 T T3 o PSSP 82
Nt 0 - Y 1 o T T - 1 {1 -SSR 82
A12.3  TeSt SPECIMENS ...t e e R e e aR e s e e R n e e R 82
A12.4 Yo7 =T U] 82
A.12.5 Calculations and results ... 82
AA13 Airborne sound iNSUlation ... 83
A131 T 1T o 83
A.13.2 Y o 0T 1= 1 {0 = 83
A.13.3 TeSt SPECIMENS ... s n s n s n s nsnsnnnnnnnnn 83
A13.4 T o= o LT 83
A.13.5 Calculations and results ... e 83
A.14 RST o114 Te =1 o -3 o o1 o o 00 PR 83
A.14.1 T T3 o PSS 83
N Y o o Y- 1 -1 1L 83
A14.3 TeSt SPECIMENS ...eeeiiiiiei e e e R raR e e R e e e e an e e e ann s 83
A14.4 Yo7 =T U] 83
A14.5 Calculations and results ... s 83
A.15 Support reaction capacity at the end of a panel ... 84
A.151 T T T o 84
A.15.2 Y o 0T 1= 1 {0 = 84
A.15.3 TeSt SPECIMENS ... s n s n s nsnsnnnnnnnnnnn 84
A15.4 T o= T 85
A.15.5  Calculation and reSuUlts ... 85
A.16 Recording and interpretation of test reSUltS ........ccccciiiiiicciic e 86
A.16.1 B I (5T 86
A.16.2 Ll S O -] £ SRS 87
A.16.3 Determination of characteristic values from tests ........ccccccomiiiiiiiciiccc s 87
A.16.4 Interpolation and extrapolation of test reSults ... 88
Annex B (normative) Durability testing method for sandwich panels .........cccccovcmiiiiiinncicnes 89
B.1 =Y 5= | 89
B.2 LIS S0y PSRN 89
B.2.1 3T T o311 =SS 89
B.2.2 Y o o = 1 - 1 0 SR 89
B.2.3 B3 =T Y=Y o314 =T o S 89
B.2.4 o Yo7 =T U] 20
B.2.5 Test results and acceptance criteria - DURT ... 91
B.3 TESE DURRZ ...t cee e s s s ae e s e an e e e ane e s ame e e sesame e e easamseeeesnneeesanneesanannenenans 91
B.3.1 T T T [ 91
B.3.2 N o o = - 10 = 91
B.3.3 LT3 =T 1= o214 =T o 92
B.3.4 0T o= o T 93
B.3.5 Test results and acceptance criteria -DUR2 ... e 94
B.4 Test report on durability tests ... ——————————— 94
B.5 Adhesive bond between faces and prefabricated core material (wedge test) ..............ccc...... 95
B.5.1 T T3 T o =SS 95
B.5.2 N 0 0T T 1 = 95
B.5.3 QLIS 0T 0T o2 1 7= T 96
B.5.4 Yo =T U] 96
B.5.5 Test results and acceptance Criteria ... e 97
B.6 Repeated loading test ... —————————— 98
B.6.1 T T T = 98
B.6.2 Y o 0T 1= 1 {0 = 98
B.6.3 TeSt SPECIMENS ... s ss s s sssssssssssssnsssnssssssssnnnnnnnnnnnnnnnnnnn 98
B.6.4 T o= T 98



B.6.5
B.7

B.7.1
B.7.2
B.7.3
B.7.4
B.7.5

(02= 1 1o 0] F= T4 ToY o E3= 10 Lo (=Y 11 | =N 98
Thermal ShOCK teSt ......ooceeiiiier e e e s s e s e s mna e e s e e e nnmas s s ssesenennnnnnses 98
T e T 98
Y o 0T 1= 1 (U = 99
TeSt SPECIMENS ... s s s nsnsm s s s s s s s s snsssssnsnsssnsssssssssssssssssssnsnsssssmnmnnnnnnnnnnnnnnnn 99
o Yo =Y o L] 99
L02=1 L2 ¥ P 1 1o Yo E-3: 1o T I == 1L - 100

Annex C (normative) Fire performance tests - additional instructions and direct field of application 101

CA1 == T £ o T8 o I8 1 - 101
C11 Fire test EN 13823 (SBI) - specimens and mounting and fiXing ........ccccccmiiiiiiiiiiiccnnnnnnnnes 101
C.1.2 Fire test EN ISO 11925-2 (ignitability test) .........cccccurerrrmriiscirirrcrr s see e sme e 104
CA1.3 Direct field of application of reaction to fire test results .........cccccccceviemririrccccccrnee s 105
C.2 Fire reSiStancCe .......ccoiieeciiiicerr e s e s e e s s sn e s s n e e s s me e e amn e s e mn e e e e e e e e mne e nnnanne 108
C.21 L= =T T 108
C.2.2 Fire resistance test EN 1364-1 -- Wallls .........ccoooiiiiiicii e 109
Cc.2.3 Fire resistance test EN 1365-2 -- ROOfS ........ccccccciciiiniisirincsrr e 112
C.24 Field of application of fire resistance test reSUlts .........coccceevermiiiiccc s 113
C.3 Fire tests CEN/TS 1187 - external fire performance for roofs .........cccccvciicniiiiicnncicnniiines 114
C.3.1 Classification without further testing (CWFT) ..o 114
C.3.2 CEN/TS 1187 Method 1 test .........cccciiiiciiiirsccie s rscere e rs e s s ns s s s s e s s snn e e e e s n e e e e nsnnennnnn 115
C.3.3 CEN/TS 1187 Method 2 test .........ccccciiiiieiieirrcre s rscssre e sssssnr e sssssr e s s s ssr e s sssssn e e s s s ssne e nsssnnesessnnenanss 115
C.34 CEN/TS 1187 Method 3 test .........cccciiiiiccierrncrr s rscssre s rssssnr e sssssr e sssssse e s sssssn s e ssssnne e nssssnsesessnnenanns 115
C.3.5 CEN/TS 1187 Method 4 test .........ccccceiiiiecierrecir e rscsrr e sssssnr e ssssnr e s s ssr s sssssn e e s s s ssne e nsssnnesessnnenanss 116
Cc4 Determination of the amount and thickness of the adhesive layer .........ccccccoveeeiirrccccernnnnes 116
C.41 L T=Y 4 =T T 116
C.4.2 Measurements on a manufactured panel ... 116
C.4.3 Measurements during Production ..........cccccciiiiicciscrier s ssee e ssss e s s s mme e e e e e seann 117
Annex D (normative) Dimensional tolerances ...........cccccciiiiiccciieemrnnrn s s 119
D.1 L= 01T o 119
D.2 DIimensional tolEranCes ... e 119
D.2.1 Thickness of panel and joint conformity ...........cccociiiinri e —— 119
D.2.2 Deviation from flatNeSss ... 120
D.2.3 Depth of metal Profile ... s e e e ann 121
D.2.4 Depth of stiffeners on lightly profiled facings ........cccccmireeeiiirrcccir s 121
D.2.5 =T 5 T | o 122
D.2.6 L0 03T T T 11 122
D.2.7 Deviation from SQUArENESS ........coiiiiiciiiiiiiiiiissccsssserr s s s s sssssse e es s s s sssnms s e e e e e s s e s s s smmsne e nnsnnnnnn 124
D.2.8 Deviation from sStraightness .........ooic i e e 125
D.2.9 BOWING et E e n e e an e e e nns 125
D.2.10 PitCh Of Profile ... —————— 126
D.2.11 Widths of rib and valley ... ————————— 127
Annex E (normative) Design proCedures .........ccoiriiiisimmississrs s s s s s s 128
E.1 Definitions and SYMDOIS ... 128
E.1.1 Properties of a sandwiCh Panel ... 128
E.1.2 Symbols used in ANNEX E ... sere s e 129
E.1.3 Sign convention used in ANNEX E ... sss e e nmn s 131
E.2 L= 5= | 131
E.3 X 2 o TN 132
E.3.1 L= 4 =T o 132
E.3.2 =Yg 0P 10 L= o A T T o 132
E.3.3 Variable @CtiONS ... 132
E.3.4 Actions due to long term effects .........cccoiiviiiricc e —————— 133
E.4 =TT 1= 1 T U= N 133
E.4.1 L= o 1= - | 133
E.4.2 Residual (rest) bending resistance at an intermediate support ..........ccccoeimrireccerriccceernnenes 134
E.4.3 End support reaction Capacity ..........cccccciecmiiiiiiiir - 135

-4-



E.5 L0200 11 o 10 T= 14 o o TN 5 1 (=3 136

E.5.1 7= 0 =T - 136
E.5.2 Ultimate limit state ... —————————— 136
E.5.3 Combination of the effects of actions for the ultimate limit state ............ccccccrrreiirriccnnnn. 137
E.54 Serviceability limit State ..o 137
E.5.5 Combination of the effects of actions for the serviceability limit states ............ccccccereeenn. 138
E.6 Combination coefficients and safety factors ..o 139
E.6.1 Combination COeffiCients ... e 139
E.6.2 [T Vo B - T o 139
E.6.3 1B T 2=0 g = I = T o) 140
E.7 Calculation of the effects of aCtioNs ........cccvriiiiiiciiic s 141
E.71 7= 0 L= - | 141
E.7.2 Methods of analysis ......ccccccicmiiiiii e ————— 141
E.7.3 Static system, geometry and thiCKNess ...........cccooreoiiircecirinscr e 146
E.7.4 Sandwich panels with plane or lightly profiled faces .......c.cccccrireiimrrcccrrrccee e 146
E.7.5 Sandwich panels with strongly profiled faces .........ccccerocmrrrcrmrncccrrr e 147
E.7.6 The influence of time on shear deformations of the core ..., 147
E.8 Panels with special Profiles ........ccocccioiiiiiiiicccccccrrr e e nnne 148
E.8.1 L= o 1= - | 148
E.8.2 Determination of the effective properties of the faces and the core ..........ccocevriiiiiniinnnes 148
E.8.3 Design of panels with special profiles ........ccccccooiiiniiriic e ——————— 148

Annex F (informative) Significant technical changes between this European Standard and the
Previous @dItioN ... s nr e e e s 152

Annex ZA (informative) Clauses of this European Standard addressing the provisions of the EU

Construction Products Directive ..o s s 156
ZA.1 Scope and relevant characteristiCs ........ccccoiiiiiiiiiiiiiinccccecrrr s e 156
ZA.2 Procedures for the attestation of conformity of sandwich panels ...........cccccovvmrrrriiiiccccceennenen, 158
ZA.2.1 Systems of attestation of conformity ... ——————— 158
ZA.2.2 Certificate and Declaration of Conformity ..........cccocviiiiniisnn 161
ZA.3 CE Marking and 1abelling ......cccccieeeeimrrnesrerircsre s sssssesssssme e s sssme e s sssme e s ssssms e s sessmneessssamsessnmsessnssnsessnsans 163
N g € 7Y T - 163
ZA.3.2 Information accompanying CE Marking symbol - Internal walls and ceilings .........cccccccunrennn. 163
ZA.3.3 Information accompanying CE Marking symbol - External walls .........cccccoinininiiinninciennnns 164
ZA.3.4 Information accompanying CE Marking symbol - ROOfs .........cccconiiiiiincinccnere s 166
ZA.3.5 Example of CE Marking and descriptive information ............cooceeeeen 168
7] o1 o =T ] 1/ 175



		2026-06-25T07:08:37+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




