DIN EN 13031-1:2020-02 (E)

Greenhouses - Design and construction - Part 1: Commercial production

greenhouses

Contents Page
[T o oY== 4 T8 o] =NV o o S 5
L o T 11T o) o S 6
1 £ T o o1 7
2 Normative referenCes ... s 7
3 Terms and definitioNs ... s 8
4 Symbols and abbreviations ... e 9
5 Basis of design for greenhouse Structures ..........ccccoivercccieeeninnsssccssseeeer e cssss e snnnenes 13
5.1 =Y =T - | 13
5.2 Classes of greenhouse StruCtUres .........ccccciiiiiicccisecener e s nnnnns 13
5.21 171 4 =T - TP 13
5.2.2 Tolerance to frame displacements of the cladding system ........cccconiiiiiiicicnccnccenens 14
5.2.3 Design working life of the structure ... ———— 14
5.3 Reliability of commercial production greenhouses ...........cccoiimiiirn s 14
5.31 General classification, recommendations ... ——————— 14
5.3.2 [ 1 I8 2 o7 Lo =T 15
5.3.3 Combination COEffiCIENtS .......ccoocceciiiieee e s 15
5.3.4 Basis for actions on greenhoUSES .........coiccciiiircrirrrnssre e s e e 16
6 Ultimate limit states ... s 16
6.1 7= =T - | 16
6.2 Design CalCulations ... ————— 17
6.3 LI 13 R 17
7 Serviceability limit states ..o ——————— 17
71 =TT - 17
7.2 Design CalCUIatioNs .......ccceiiiiiriiiirr e ————— 17
7.3 IS5 T T 17
8 LI (= = 1o = 17
8.1 =Y =T - | 17
8.2 Tolerances specific to Type A greenhOUSES ..........cccccccemmiiiiiisicsssssrre s sss e msese e s ee s 21

8.3 Tolerances specific to Type B greenhouSes ..........cccccccmmiiiiiisccssssense s isscssssseseess s sssssssmsssseses s 23

9 Durability, maintenance and repair ... —————— 24
9.1 7= T - 24
9.2 DUrability ...oocceeeiiieie i ——————————— 24
9.3 =TT oY (=T g =T Lo == Lo =Y o T- 11 24
10 Actions 0N gree€nhOUSES ..o s 24
10.1 =Y o= - | 24
10.2 Representative values of actions ... e 25

10.2.1 Permanent actions ... e 25

10.2.2 Y= L E= o L= T £ o o T 25
10.2.3 Accidental @CtIONS .......ooiiiirr e e s nmnn e 29

10.3 Combination Of QCtIONS ... e 29



11 Displacements and deflections (SLS) .........cccciiiimmiiiinirr s 31

111 Displacements of Class A gre€nhoUSES .........cccciriiiimmriiimrn s 31
11141 Displacements of connecting points of columns with foundations .............ccccocciiiiiiiiiiiiecs 31
11.1.2 Displacements at gutter level .............. i ——— 31
113 Displacements of arches ... e nn e s nmne s 35
11.2 Deflections of Type A greenhOUSES .........ccccciiriicecmriresrr e e smn e e 36
11.2.1 € 7T T - | 36
11.2.2 Deflections of components of @ greenNhoUSE .......cccceiiiicccicceiin s e 36
Annex A (normative) Structural capacity of glass panels .........ccccoiiiiiciriicici 38
AA 7= T - 38
A.2 Calculation method for glass panels ... —————— 38
A3 1T 1= o = 41
Annex B (normative) Wind @CtiONS .........cccoiiiciiiiiccir e sssse s sss e s s sn e e s s s me e e me e e me s e e e nnames 44
B.1 LT T - 44
B.2 Aerodynamic COEffiCIeNtS .........oovi i nmnne 44
B.2.1 €T T - | 44
B.2.2 Greenhouses with pitched roofs .........ccccoiiiiiini e ——— 45
B.2.3 Greenhouses With arched roofs ... e 51
B.2.4 INErNAl PrESSUIES ...coiiiiiriiere e e r e n e e e s e am e e nnn e 62
B.2.5 Surface friCtion ... e 63
B.2.6 BT 4 = 1 o) 63
B.2.7 Permeable cladding .......cccvciimiiniiinrr s ———— 63
B.3 Dynamic coefficients for gust wind reSponSse ..........ccccrireeimrrccccenrcccee e 64
Annex C (normative) SNOW ACIONS ........cciiiiiiciiiirccrr e e ssssr e e s s e s s s e s s me s s me e e me e e e samn e e nnnnns 65
CA LT T - 65
C.2 Thermal coefficient Ct ..........ooo s s 67
C.21 Requirements for heated greenhouses with controlled heating ........ccccceiviiiciiiciiniiccccccees 67
C.2.2 Special heat transmittance (Uo value according to ISO 4355) .........ccccccminnimninniennnnnnsnennnns 67
C.2.3 Calculation of the thermal coefficient Ct ... s 69
C3 Special snow load shape coefficients for greenhouses ...........ccooooiiiiiiiciiisc e, 71
C.31 7= T - &l
C.3.2 Pitched roofs of gre@nNOUSES .........coi i 72
C.3.3 Arched roofs of gre€nNNOUSES .......ccoccciiiiricierrr e e 76
Annex D (informative) Ultimate limit states for arches ..o s 78
DA LT T - 78
D.2 Equivalent imperfections ... ————— 78
D.3 First order elastic and linear buckling (Euler buckling) .........ccocoiiriiciinniicncceee 78
D.4 Second order lastiC ... 79
D.5 Second order elastiC-plastiC ... ——————————— 79
D.6 Equivalent model for the behaviour of cross-sections of thin walled tubes ........................ 79
Annex E (normative) EarthqUakKe ... s srse s s e s s e s e e e n e e e e 81
E.1 ClasSifiCation ...t —————————————————— 81
E.2 3] oTeT g =T T2 =30 i T o] 81
E.3 Earthquake return Periods ........ccccoiiiicicceiriiiiissccsscere s e s e s s s sm e e e e s e ss s s sannn e e e e e sassnnmnnns 82
E.4 RS T 1= 41T T £ o T 82
Annex F (normative) Owner's manual and identification plate .........ccccoiiiieiiniicncic s 83
F.A1 7= T - 83
F.2 L 1T 1= o= 4 = L - 1 83
F.3 Identification PIAte ...t e e s e nnmnnes 84

-2-



Annex G (informative) Instructions for maintenance and repair ..........cccccvvirriniisr s —— 85

G.1 =TT - 85
G.2 Yoo =TT o 30 T o 85
G.3 Glass stock and emergency repair KitS ........ccccovocecrrircscmmnrncsme e e s 85
Annex H (informative) Structural details .........cccccoeiccccmiii e 86
H.A1 =Y 5= | 86
H.2 Forces due to temperature effects ........cccocviiiiiiinn e ——— 86
H.3 Contact forces between glass panels and cladding bars .........ccccciiiiiiiiiiicncise s 86
H.4 Rainwater capacities of gutters, gutter outlets and downpipes .......ccccoriiiiiiiiiiiiiicccieees 87
H.5 N o1 o = 11 o R 87
H.6 Light interception ratio ..........ccccciiiiini e ———————— 89
Annex | (informative) Calculation method for film covered greenhouses ..........ccccoceecirrrcecerrrccseerseenes 91
1.1 =Y 5 = | 91
1.2 Actions on film covered greenNhOUSES .........ccccccemriiiiiisiicssserrre s sssse s e s s mse e e e s s s s ssmnnneees 91
1.3 Transmission of forces from the film to the supporting structure .........ccccccmririiiiiciirnnennn. 91
1.4 Verification of the film ... s 94
[ T0 o 1o - o )/ 95



		2026-06-24T21:13:00+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




