Dlubal RFEM5

Step 1: Create a model in Dlubal RFEM - in the usual manner. Create a surface (or edit an
existing one) and select ,Create New Material...“.

Edit Surface X

General Support/ Eccentricity FE Mesh Hinges Integrated Axes Grid

Surface No. Surface Type

[2 I Geometry: |I Plane v ‘
Boundary Lines No Stiffness: ﬁ Orthotropic e ‘ =
[5'3 ] 1&3 = Surface type 'Orthotropic’

Boundary Nodes No.
56.67,7.8,58 |

e Af‘/\{\f
Material :

:_V

L, =
Thickness 4.4]
E a
(®) Constant - =
Thickness d: 900 - 2] [mm]
Variable =
‘ A)‘”r
— AVAJ
Comment
k-

P [ @ [ & Cancel
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Step 2: Create a new material by firstly changing the Material Model to “Orthotropic Elastic
2D“ with the following values:

General Support/ Eccentricitv. FE Mesh  Hinoes  Intearated Axes  Grid

Surface No,__| s | -
[2 ]Materiai Model - Orthotropic Elastic 2D KW ‘
| Material Constants F
Boundary L| E” | =
s | Modulus of elasticity Ex: 12000015 | povsemt) [
5 1 Ey: 450012 | pvsem?]
Boundary N
56,67, ?aJ =
- - Shear modulus Gyz : 5005 v | hvem) LJ‘/
Material | Gis? GOO.00LS b | pvsemt)
[ Guxy : 50.00 5 ¢ puzemt]
Thickness | Poisson’s raio ® vxy: 00003 v | 0 %
@COI‘IS[&I‘I' O vyx | 00005 » |
Thicknes
Vanable]
1 7
| L<
{ freve } .
Comment | D E D = Cancel
' TR ok Gancel T
@D F B e T oK Cancel
General Support ! Eccentricity FE Mesh_ Hinoes_Inteorated  Axes  Gnd.
SR New Material X
[2 No. Caolor Description i "
' i | '@  [xuHceiing |l —
Boundary Lines | jll| =
58 ~| Material Constants 3
Modulus of elasticity E: N
Boundary Noded <
Shear modulus G: - F| BNzeml]
—— | Poisson's ratio v = ] [-] Af‘f\f‘/
Material 1
——— 1 Spedfic weight ¥ 5.50 S [eHim?)
Create New Maf
Coefficient of thermal expansion «: | 5.0000E-06 =|» [/
Partial safety factor ™ 1.29 20| [
Thickness
(B Constant Material Model 5
Thickness ¢ |  Orthotropic Elastic 2D... v | 8]
Variable Comment e
Additional material parameters are defined in the Material Model dialog box | [ A f
Comment i
| | 1@ o
D« i@ & d oK Cancel

Tip: Materials with different colors and names are easier to assign later in the model.
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Step 3: Select “Orthotropic” for the stiffness of the Surface Type and continue with “Edit
Parameters Of Stiffness...”

Edit Surface X

General Support/Eccentricity FE Mesh Hinges Integrated Axes Grid

Surface No. Surface Type

2 | Geometry I Plane v]

!_5'8 | t\ = Surface type 'Orthotropic’

Boundary Nodes No. =

56,6,7,7,8,58

' 2 J‘f\/
Material

ll 1 | KLH Ceiling | | Orthotropic Etastic 20 ~
IR =1]-
Thickness fl.:fdl
. 4

(®) Constant E%

Thickness d: 90.0 [mm]

Variable o

Afzf
rat

Comment
| ML=

» @ @ (o & (o] omen
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Step 4: Choose “Defined by stiffness matrix” as Orthotropy Type in the “General” tab and
adopt the thickness in the “Defined by stiffness matrix“ tab according to your panel type.

Edit Surface Stiffness - Orthotropic w

General Defined by stiffness matrix Stiffness Matrix Transformed Stiffness Matrix

Surface No
2
Orthetropy Type Stiffness Multiplication Factors
() Constant thickness For all stiffness elements
() Effective thicknessas k: 10055 [
(®) Defined by stiffness matrix
SR e . . bending and torsional stiffiess elements
Coupling T
= Kb : 1.00 5| [1]
For torsional stiffness elements
kaz: 1.00 5[]
For shear stiffness elements
ks 100 =5 1
Unidirectional box floor —
kad 1.00 5| [
" 100 % Dy Di
55: D0 [ D Dy
sy
Orthotropy Direction For membrane stiffness elements
Rotation about z-axis of local surface CS km @ 1.00 S | [
i 0.00 S| [7] e 100 01 [
Edit Surface Stiffness - Orthotropic x

General Defined by stiffness malrix Stiffness Matrix  Transformed Stiffness Matrix
Matenal Properties
Modulus of elasticty
B

Ey:

Shear modulus

Gyz:
Gxz :
Gy :
Poisson's ratio
vy o
vy !
Specific weight Dy J{:._-
5.50 | (i) Rl

Thickness Thermal expansion coefficient

d: 140 S0 bl : 5.0000E-06 1/t
for consideration of self-weight ﬂq"’w‘." WS
= Partial factor
Cwe: + ¥ i) M 5],

D) |18 Concel

4/7 — RFEM5 Import Vorlage und Steifigkeitsmatrix — 22.07.2024



Step 5: Select “Import of Elements from Excel” in the “Stiffness Matrix” tab.

Edit Surface Stiffness - Orthotropic x

General Defined by stiffness matrix Stiffness Matrix Transformed Stiffness Matrix

Stiffness Matrix Elements (Bending and Torsion)

D11 :| 0.000 3 » [kNm] Diz2: 0.000 -5 » | [kNm] D13 | 0.000 » [kNm]
D22 0.000 2 »| [knm] D23 0.000 5 ¥ [kNm)
D33: 0.000 |2 »| [kNm) Dy Dia Dis 0 0 Dig Dir Dia |
Dy Day 0 0 sym. Dy Dog
Stiffness Matrix Elements (Shear) Dyy 0 0 sym.sym. Dygy
D44 : 0.000 Z» [kN/m] Das: 0.000 5 » [kN/m] Dy Dy 0 0 0
Dss - 0.000 =0 [kN/m] Des 0 0 0
SV, Dgs Dg7 Dgs
Dyr Doy
Stiffness Matrix Elements (Membrane) Dy |
Deg - | 0.000 2 » [kN/m] Dg7: 0.000 5 » [kN/m] Deg : 0.000 5 » [kN/m]
D77 0.000 v [kN/m]  D7s: 0.000 2> [kN/m]
033:' 0.000 20| [kn/m] Dy ... Dyy [Nm]
Stiffness Matrix Elen s (Eccentric Effects) Dia...Dss [N/m]
D16 : | 0.000 + [kNm/m] Di7: 0.000 5 » [kNm/m] Dig: 0.000 -5 » [kNm/m] Dyg ... Dy [Nm/m]
D27 0.000 5 »| [kNm/m] Dazg: | 0.000 5 b [kNm/m]
\\ Das 0.000 |2 » | [kNm/m]
V
B = &%
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Step 6: Open the Excel-File “ALH Stiffness Properties_ RFEM-Import“ and choose the
desired panel type, panel and unit system.

E15 - fe <
A B | c D E

1 Stifness Matrix Elements (Bending and Torsion)

2 Dy 2.540 kNm*/m IMPORT FILE

3D 0 N /1y Stiffness properties for the modelling of KLH-elements as

orthotropic, shear-flexible plate using Dlubal RFEM

Dy 208 kNm*/m
kNm* /i

Dz 493 kNm*/m

o~ @ 1A

g Stifness Matrix Elements (Shear) panel type

20 B — | DL (TL) - typically slabs/roofs

11Dy [ —
12 [Dss 4420 kN/m
13

14 Stifness Matrix Elements {Membrane) KLH panel
15 [Dsy 1,200,000 T

. ; _ KLH 5s 140 DL

17 | D: kN/m
18 Dy 480,000 kN/m i | !

19 [ k T
20 Dea 47200 kN/m
L4

22 Stifness Matrix Elements (Eccentric Effects)
23 D
24 D

25 D
26 D 0 kN/m unit system

B 1 » SI units (kNm?/m and kN/m)

23 L ! ENL R
29
30

21
RFEM Import ® 1| 5

Note: Please make sure that the units of the import file match those of RFEM. You can set the units in RFEM under
the menu item “Options” and “Units and decimal places”.
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Step 7: Activate both Transfer Parameters boxes. After clicking the OK button, the stiffness
matrix will be imported automatically.

2 il annn Ayl s . nonnl® il s
Import table X
Action Type Application Table Parameters b
Table export (®) Microsoft Excel [ Jincluding table header
@Table import

tn

Transfer Parameters

[+] Import table from active workbook \
Import table from active worksheet

1 Formulas and Parameters

Formulas in table

Parameters

O
‘ =
&
=2
8

i_j]

General Defined by stiffness matrix Stiffness Matrix Transformed Stiffness Matrix

Stiffness Matrix Elements (Bending and Torsion)

D11: 0.000 2 » ' [kNm] D12: 0.000 3 » [kNm] D13: 0.000 -2 » | [kNm]
D22 0.000 3 » [kNm] D23: 0.000 3 » [kNm]
- I — - -— - ")ll
Stiffness Matrix Elements (Shear) Name
D44 0.000 S » [kN/m]  Das: 0.0/ |KLH 55 140 DL
Dss : 0.00 |KLH 5s 130 DL 2 A
KLH 5s 140 DL
KLH 5s 140 DQ V2
KLH 5s 150 DL
" KLH 5s 150 DL V2
Stiffness Matrix Elements (Membrane) KLH 5s 150 DL V3
Déé | 0.000 2 » ; 0.0 |KLHSs160DL
< | [kN/m] Der - |KLH 5s 160 DL V2
D77 0.00 [KLH 55170 DL
KLH 55 180 DL
Kl H B 180 NIl W12 b Dy
X )
Stiffne atrix Elements (Eccentric Effects) Ds
Dig: | 0.000 2% [kNm/m] Di7: 0.0 oK Cancel D,
Dz7: 0.000 7w+ [KNMYM] L28 ] hiadls kel Lo LU |
\ Y
\\ / Dag 0.000 5 »| [kNm/m]
/
\/
) A
o
D | i@

Tip: Create panel list - Plattenliste erstellen — by saving the stiffness matrix with the correct panel description, there
is no need to repeatedly import the respective panel type.
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