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Tutorial 3

* LGSI Zee in Bending: Z 12 x 2.5 149, F, = 50ksi
* Objective

To model a typical Zee purlin or girt in bending and determine
the elastic critical local buckling moment (M_,;)and elastic

critical distortional buckling moment (M.,).
 Athe end of the tutorial you should be able to
— enter material, nodes, elements, and lengths from scratch
— OR use the C and Z template to enter a geometry
— apply a reference load P, or M as desired
— Interpret a simple buckling curve

— Identify local and distortional buckling in a simple member
— determine M, and M
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Material Properties ? C/2 template 1 SEIECE = 9
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D ouble Elem. Note, we could
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[ stress mag.
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Thisisthe default template that comes up when
you select the template button. Note that all
dimensions are centerline dimensions - eg., his
theflat distance, not the out-to-out distance asis
typically listed in product catalogs, etc.

Enter in all the appropriate dimensions and select
Submit to input.

The centerline dimensionsfor an LGSl Z 12 x 2.5
14g member are shown to the right. Enter in these
dimensions and then press Update Plot. When
complete select Submit to Input.

Note, the material is assumed to be stedl, but two
units systems are supported. Geometry other than
the typical Cee or Zee can be entered.

The template automatically selects an adequate
number of elements.

The template automatically selects lengths to be
analyzed aswell.

Update Plat o2
material [steel) units: % kipkin O MN&mm
h 3 t 0.06
b1 2 b2 2
dl 0.5 d2 0.5
thetal a0 thetal 90
rl 0.25 rd 0.25
2 0.25 4 0.25

Subrmit ta [nput

Cloze [don't sul:-mit]l

MOTE: ALL DIMEMSIONS ARE CEMTERLIME DIMEMSIONS! [MOT OUT-TO-0UT)
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Update Plat |-:"‘ Civ 2
material [steel) units: % kipkin O MN&mm
h 11.344 t 0.07
= 16 b 185
d1 BI7 d 0,637
thetal 50 thetal 50
3l 0,258 13 0,258
2 0.258 4 0.253

Subrmit ta [nput

Cloze [don't submit]

{0TE: ALL DIMEMSIOMNS ARE CEMTERLINE DIMEMSIONS! [MOT OUT-TO-OUT]
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Material Properties o C/Z template
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Calculated Section Properties

A=1.2211 z

wog = -0.04168 zcg = 6.015 /

|== = 23.0463 lzz =1.0744

|nz = -2 2304 theta = 8 4511 2'

11 = 235423 |22 = 057333 1

Hoogioes gt t oy
Note that the principal coordinate systemisnotinline b
with the global x,z coordinate system, as expected. 1
:e——-——/

Calculation of Loads and Moments for Generation of Stress on Member

Maoment calculations should consider W
& Unzymmetric or " Restrained Bending Enter ayld d stress,
fy = 50 Calculate P and b | 7 | calculate P and M ! )
Loads and Momentz UnChe.Ck P and
- — examine the generated
' L stress distribution. As ‘
M = 1101627 2 shown to the right, it
Mez = 151267 r reflects unsymmetric
M11 = 1993263 r bendi ng.
M2 = 8.3935 r
[Generate Stregz uzing checked P and b4 | 7 l M

Scale =| 1 M ax Cormp. = 50 Min Tens. = -49.226
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ated Section Pro
£=12211 z

wog = -0.04168 zcg = 6.015 /

lxx = 23.0469 lzz = 1.0744

|uz = -3.3384 theta = 84511 2'

11 = 23,5429 |22 = 057838 B 1

LSRR =t *
Thisisthe yield moment, M,, the b
buckling load factor results will bein 1
terms of M, =192 kip-in.
:e——-——/

/

Calculation of Loads and Moments for Generation of Stress on Member

taoment calculatiohs should gonsider @
™ Unzymmetric or &+ Restrained Bending ;I;_]he StLetSS dlsltg gutl onto
— erignt wou e
fy = B0 .
cfedsepandh | 7| applicable for alaterally '
Loads and I‘--1u::me7(ts braced beam and iS
F= E1.0563 r typically assumed in
Pux = 191 5794 v cold-formed steel des gn
e — - codes. Note that the
" ' flanges are different
- 1933363 r sizes and in this case the
Mz = 83936 r wider flange has been
[Generate Stregz uzing checked P and b4 | 7 l pl aCed In Compr on. @

Scale =| 1 Max Comp. = 48.5872 bin Tens. = -B0



This screen shows the post-
processing page that will
come up when you select
Post. Note, the two minima
in the plot: local and
distortional buckling.
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Local buckling results are
shown here. M,,=0.66M,
and the buckling mode
shapeisasgivento the
right.

BUCKLIMG CURYE

15 S —

load factor

05k 6.2 0.66 23.0.0.70

halfwavelength
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half-wavelength = 23 lnad factor = 0. 70106 mode = 1
Plat Mode ?
Distortional buckling
Fm Cm F Undef results are shown here.

half-wavelength

M=0.70M, and the
buckling mode shapeis as

. 23 o given to theright.
Scals I 05
mode | 1
£ - ?
Stress Digtribution ?
BUCKLING CURNE
Plot Curve ? 15 . ————— . ———
v | bdin. v Log
Kty 0 = Tr
]
Z
NTIEN 1000 o
i - = osf 5.2 0.66 23.0,0.70
Hnas 1.5
0 L
d 1
modes . NE 1|:I1
halfwavelength
Text Output ?
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