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Influence of 2"d order theory

Linear bifurcation / Stability analysis
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- User-interface
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02 Introductory example: Single-span beam

- Single-span beam with concentrated load

e - Step by Step

T

= Modeling
* Lloadcases and Loads

= Calculation

x & = Results
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- : . - ‘ Result interpretation

= Support Reaction
= |nternal Forces

= Deformation




03 Advanced analysis examples

- Two-span beam with altering load position

LF1 - Eigengewic
Lasten [eNim]

Anmeszungen [m]

Information

= HEB 300, S235

= LC 1: Selfweight | g =2,5 kN/m

= LC 2: Imposed load left| g = 5,0 kN/m
= LC 3: Imposed load right| g = 5,0 kN/m

Tasks

= Determine the support forces, internal
forces and deformations

= Determine the governing load
combination that causes the largest
internal forces
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03 Advanced analysis examples
°
- Gerber beam Hlnge eam
LF1 - Eigengewicht .
o) Information
Stibe | Momente My, [kNm] ¥
Knoten | Lokale Reaktionskrate Py, Py, Pz [kN]
= Schneider Bautabellen (24. Edition):
2,500 2,500
(Y
page 4.13 z
Z
* Eccentricity e: 0,1716 x L <
™
v L R ¥ E
Tasks 3
X 2 2 °
518 536 14,65 536 518
t 1 1 = Parametrize the structure
5.000 08! + 142
* 1.3 Gelenktriger (Gerbertriger) ! mit Streckenlast q
I . a b _a M, = 0,0858 gI* 4
z =
e et ta'd o o e=017161 ’;_?"l‘;ggi M, = 0085848 |, :13’170’51
noten | max Py : 0.00| min Py : 0. =1 _
Knoten | max Py : 0.00] min Py : 0.00kN ‘”fff*: ﬂh *;(‘)3,353858;12
Knoten | max P : 14,65 | min P5:5.18 kN 2 2 _ 1= 0, q 4
g 5 e=0221  [4Z90 ar —0.0302g8 g 2
P ey TR0y = 0,0858 g 130 EI
_ M, =0,0957 gF 4
a b _b_a e—o012s501 [A=088alhp Gocasgr | =4t
B=1063gl V3 p - G0625g8 | 130 EI
—_— tagle 6l o Ta b i ql
Dlubal ot e A 0d1ag |Mi=0.08584F ot
e=017167 |5~ e M =0039298 | =
PEREE M, = -0,0858 g 130 EX
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03 Advanced analysis examples

- Two-hinged frame with tie rod

LF3 - Temperatur

e _ . T Information

= Frame: HEB 300, $S235

. )
= Tie rod: R30 g

= LC 1:Snow| s = 1,0 kN/m g

= IC2:Wind | w=1,0kN/m E

z

g = LC 3: Temperature increase of the frame °

Te=35K
" s Tasks
I | — = Determine the support forces, internal

forces and deformations




Dlubal Software

Coffee
Break

L)
z
£
<
[-3
[=
w
4
-
z
(o)




03 Advanced analysis examples K
- ldeal truss structure
LF1 - Testlast .
SR Information
Stibe | Krifte M [kN] 20.000 Y
Knoten | Lokale Reaktionskrifte Py, Py, Pz [kN]
00 000 = Members: HEB 300, S235
o
i - = Nodal loads as indicated %
-19.258, 1 .
' — 3.85 E
, = Member Type: Truss (only N) e
$ w
z
—
Tasks z
¥
226,94
K 1 TR T A .
. O = Determine the support forces and
I._. . . 1 . : t internal forces
Stabe | s 17.32 | min N 26,94 kN 3.000 2.000 3000
Knoten | max Py : 0.00| min Py : 0.00kN .
Knoten | o7y 0001 i y 010k = Determine the null members
Knoten | max Py : 23.33 | min Pz: 16.67 kN . . . Abmessungen [m]

= Which members are loaded in tension
/ compression?

Dlubal n



03 Advanced analysis examples

— Suspended single-span beam

- Testlast
Lasten [kN/m]

Information

= Truss members: IPE 200, S235
= Beam: HEB 300, S235
= Distributed load: g = 15 kN/m

Tasks

= Determine the support forces and
internal forces

L)
z
£
<
[-3
[=
w
£
-
z
(o)




N

03 Advanced analysis examples

- Generated truss structure

LF1 - Testlast

Information

= Upper/lower Chord: HEA 300, $235
= Diagonals: IPE 160, $S235
= Posts: HEA 160, S235
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Tasks

- 3.000 b 3.000 - 3.000 -t 3.000 i 3.000 it 3.000

= Get familiar with blocks

) = Replace the beam members with
l_. regular truss members

Abmessun: gen [m]
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Influence of 2" order theory

- Fixed column |

15t and 2"9 order theory

T8 pg_Eulerfall 1.rf6*

LF1 - Thearie |, Ordnung
Lasten [kN]

Statische Analyse
Momente My [kNm]

-

z
max My + 0.00 ] min My -

100.000

10000 _

10.000—

100,00 kNm

=E=]

Abmessungen [m]

53 p9_Eulerfall 1.if6*

LF2 - Thearie I, Ordnung
Lasten [kN]

Statische Analyse
Momente My [kNm]

-

z
max My 1 0.00 ] min My -

100.000

10,000 _
I

2

g

3

s

1 ~10687

106,87 kNm

=E=]

Abmessungen [m]

T3 p9_Eulerfall 1.rf6*

LF2 - Theorie Il. Ordnung
Lasten [kN]

Statische Analyse
Werschigbungen uy [mm]

10,000

-

z
max uy | 68.7 | min uy: 0.0 mm

10000 _

[ESRIECR B3

100,000 ¥

6.7

/

Abmessungen [m]

Information
= Fixed column: HEB 300, $235
* Nodal load: Pz =100 kN, Px = 10 kN

Tasks

= Study the influence of 2" order theory
on the resulting internal forces and
deformations
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05 Linear bifurcation / Stability analysis K
- Euler-Case 1 | Mode shapes
S 10_Eulerfall 1 mit Stabilitatsanalyse.rf6* : [E=RE=H === 2 10_Eulerfall 1 mit Stabiltstsanalysefe® °
LF1 - Theorie |. Ordnung LF1 - Theorie |: Ordnung I nfo rm u tlo n
Lasten [kN] . . Lasten [kN]
Stabilitatsanalyse Stabilitatsanalyse
Eigenform Nr. 1 - 4434 100.000 Eigenform Nr. 2 -12.972 . 100.000
Normierte Verschiebungen [u] ° Normierte Verschiebungen |u]
= Fixed column: HEB 300, $235
- o . )
I_ | = Load: Pz =100 kN -
.. <
= Add-on: Structure Stability P>
['')
8 H z
g 3 >
2 2 Tasks z
o
= Calculate the critical load of a
1 cantilever
v I > % 24 I > x
mix]u|:'\z‘ﬂﬂﬂﬂﬂ\min|u|:0‘ﬂﬂﬂﬂﬂ . . Abmessungen [m] max\u\:‘fﬂﬂﬂﬂﬂ\mm\u\:ﬂ‘ﬂﬂmﬂ : Ab;*nessung:n[m] " Determine the CriﬁCG| |ength5 for

buckling about the minor and major
axis of the cross-section




05 Linear bifurcation / Stability analysis K
Fixed f Mode sh
- Fixed frame | Mode shapes
T8 11_Eingespannter Rahmen.rfs EI@ = 11_Eingespannter Rahmen.rf6
e o ' TR Information
Lasten [kN] Lasten [kN]
Stabilitatsanalyse Stabilitatsanalyse
Eigenform Nr. 1 -12.305 100,000 Eigenform Nr. 3 - 62.257
Normierte Verschiebungen [u] Normierte Verschiebungen [u| 100,000
100000 100000 = Columns: HEB 300, 5235
- L)
f = Beam: IPE 300, S235 %
" . <
= Add-on: Structure Stability required P>
g g w
1 T Z
-
Aufgaben Z
= Compare the different mode shapes
T T = How to prevent the frame from buckling
mae [u]: wz‘nnnnn\ i [u] : 0.00000 Abmessungen [m] | masx [ul: fnnnnm min u] : 0.00000 Abmessungen [m] OUt_Of_plq neg
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- Get further information about Dlubal Software

—» Videos and Recorded E

ﬁ Webinars —
=> Newsletter
See Dlubal Download
L =p» Events and Software in free trial
Conferences action in a license
webinar
—» Knowledge Base
Visit our Website Articles
www.dlubal.com

| Dlubal Software GmbH Phone: +49 9673 9203-0
Am Zellweg 2 E-mail: info@dlubal.com

Dlubal 93464 Tiefenbach
Germany




Dlubal Software

- Free Online Services

Cross-Section FAQs & Models to
Geo-Zone Tool Properties Knowledge Base Download

Dlubal Software offers an online tool for With this free online tool, you can select Check out the frequently asked questions our Download numerous example files that help you
determining the characteristic load values of standardized sections from an extensive section customer support team is asked and get to get started and become familiar with the
the relevant load zone. library, define parametrized crosssections and helpful tips and tricks with our technical articles Dlubal programs.

calculate its cross-section properties to improve your work.
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Dlubal Software R

- Free Online Services

Free Support

Youtube Channel - Online Shopping via Email and
Webinars, Videos and Prices Trial Versions Live Chat
Check out our videos and webinars about Customize your program package and get all The best way how to learn our programs is to

Dlubal's structural engineering software. prices online! simply test them yourself. Download the free
90-day free trial version of our structural

analysis & design software

90 DAYS
TRIAL

ONLINE TRAINING
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