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1 Introduction

Introduction

_—o—

dl11Dd

The guide of SAMBA (Shape And Material Brisk Archive) is divided into four parts. The first

three parts help in understanding the use of the program starting form a general introduction and
arriving to single commands and dialog boxes explanation, passing through work steps description.
The last part is an article about elastic and plastic properties of generic cross-sections. The four

parts of the guide are:

1. Introduction
2. How to..... m
3. Menu commands] 441

4. Elastic and plastic flexural properties of generic sections}ied]

Part 1 includes the following arguments:

Samba: what does it do? Who is it for?[13]
Graphic interface[15)

The sections1s]

The materials[21]
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11 Samba: what does it do? Who is it for?

SAMBA: WHAT DOES IT DO? WHO IS IT FOR?

WZ| SAMBA - [sargon. SMA] [_ O]
@ Fil= Edit Show Shapez Materalz Window Help 18| x|

D|S|& 2@ v] B w| T -] ]E=e] 8

HE 100 A&
Ready mm|N |s |°E |4

Shape And Material Brisk Archive (S.A.M.B.A.) is a program made by Castalia s.r.l. on
the basis of designers' and shape industry requirements, in an international context.

SAMBA can be seen as a shape study environment and as a clever database dealing with
shape and material properties. Using SAMBA you can treat thousands of shapes and materials in
only one environment, especially made for this goal.

But SAMBA is not only this.

Using SAMBA you can create archives and sub-archives, as well as reunions of different archives. It
supports classic copy, cut and paste operations, as well as drag and drop from a window to
another, making it easier the transferring operations. It allows the addition of new shapes and

materials to the archive (Maintain the archivesgﬂ), evaluating automatically every section property.

Shapes can be added in a tutorial way or can be read from a file, in the preferred unit of measure. In

this way you can add hundreds of shapes with just one operation.
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SAMBA lets you choose among thousands of shapes those satisfying a set of design criteria,
mcluding shape kind, shape data and deformability or stability (How to design using SAMBAE‘T).

SAMBA lets you print shape catalogues, listing not only available sections (more than
5,000) but sections added by the user as well.

Born to be mnternational, SAMBA converts automatically each data into the units you wish to
use: you can have data into SI system of units and convert them into US system, or vice versa. (
Change units|?5'7).

SAMBA lets you study which are the best sizes for a shape, since it gives information real
time about main design data change (second moments of area, section moduli, etc.) (Study new
sh_a@gﬁ). Besides SAMBA lets you design composed shapes of any kind, thanks to its specific
working environment. Real time you'll shift and rotate the shapes gaining all relevant data, including
elastic and plastic moduli, as well as principal axes position and shape center.

SAMBA is furnished with an initial set of more than 5,000 shapes, among which welded,
rolled, composed, European or American shapes.

SAMBA is written using MDI architecture (Multiple Document Interface), so that you can
open more that one archive at a time, and more windows of the same archive.

SAMBA s fully interfaced with code SARGON, developed by Castalia s.r.l., being one of
its components, but it is also sold as a standalone application.

Printing and print-preview capabilities let you easily obtain clear tables you can add to your
design or use for any purpose. You can print the one-shape portrait or the multiple-shapes tables, so
any need is covered.

A list of the main SAMBA uses is the following:

*  Computerized and "clever" shape and material database.
*  Environment specialized in the study of new sections, arbitrary complex.
*  QGuide to the choice of the best section for a given design requirement, among the most frequent.

*  Catalogue or single-section printing environment
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1.2 Graphic interface

HEZ|SAMBA - [sargon.SMA] [C[E[=]
File Edit Show Shapes Materals ‘Window Help\mErlu har =1
DIR[0 ] T[T T ] 0] 2] & toolbar
ded. Mame | q | E | nu | Fy | Ft | alpha | -
Seclions to be removed Rbk250 24520005 2792e+004 1.800e001 5.810e+000 1.177e+001 1.200e-005
- IPE 180 A36/32 70500005 2000e+005 3000e-001 2210e+002 4.0002+002 1.170e-005
Materials to be added. waiting hists Fe360 7860005 2060e+005 3000e-001 23504002 36004002 1.200e-005
A3/ 78502005 2000e+005 3.000e-001 248084002 4.000+002 1.170e-005
- Materals to b2 remaved Fedal 7050e005 2050005 3000e001 2750e+002 4 300e+002  1.200e-005
£441440 7860005 2000e+005 3000e-001 27604002 414084002 1170005
5441442 78500005 2000e+005 3000e-001 29004002 43404002 1.170e-005
AB72/42 79500005 2000e+005 3000e001 2900+002 41404002 1.170e-005
A242/4, g O 7830e005 20004005 3000001 2300e+002 43406002 1.170e-005
. . AB29 Exracte 7.850e-005 200024005 30002001 2900e+002 4.140e+002 1.170e-005
archive vanations frame AB3BM2  material 78500005 2000e+005 3000e001 2900+002 4.340e+002 1.170e-005

7.850e-005  2000e+005 3000e-001 3770e+002 4.620e+002 1.170e-005

frame 7.850e-005 2000e+005 3.000e-001  3170e+002 4.620e+002  1.170e-005

A441/46 79502005 2000e+005 3000e-001 31704002 462084002 1.170e-005
R - 7050005 2000e+005 3000e-001 3.450e+002 4.E30s+002 1.170e-005
AB8E/50 7850005 2000e+005 3000e-001  3450e+002 4 830e+002  1.170e-005
A572/50 78502005 2000005 3000001 3450002 44Z0ee02 1170005 o |
i a1 im0 FAen AR S AnL ANE AR A A ARR A0 4 BAne AR 4 40 ane
Name | A o | 2 | iz it [ 2 | -

lected shape f IFE 100 1 032e+003 B104e-002 4.070e+01 1.242e+007 1 .580e+001 1. 710e+d0s 1

selecies shape rame IPE 120 1.321e+003 10372001  4900e+001 1.450e+007 1.8482+001 3178+005 2

IPE 140 1.643e+003 1290001 57404001 1.650e+001 2107e+00]  5.412e4005 4

IFE 160 20009e+003 15776001 G580e+d0] 18404001 2367e+00] BEIelDE E

HE 1004 2124e+003 1667e-001  4060e+01 2510e+007 2067e+001 34924005 1
IPE 180 3 1880001 7.420e+001 2.050e+001 26272+l 13172007
HE 1204 1.999-001  4.890e+001 3.020e+001 2.4642+001  E.062e+006
: T de00 41604001 2530s+001 2007=+001  4.495+005

1
E
1
extracted shapes frame  <df=NM 62604001 2.240e+001  2.887e+001 1.34324007 1
Jecoul 573024001 3520e+001 4.041e+001 1.033e+007 =

E20e-00  9110e+007  Z2.480e+001 3175e+001 277204007 2
=

c

&

g

te
r
IPE 220 3337 e+ 103
HE1Z20 8 A0e+003 2670e-0001  5040e+001 3.060e+007 3 4G64e+001  8644e+006
H HE 160 & 387724003 3043e-001  6.570e+001 3.980e+0001  4.619e+001 1.6732+007
IFE 2401 39124003 307120 9970e+001  Z2690e+001  3464e+001  3.852e+007
HE 140 B 4.206e+003 3372000 5930e+001  3580e+001  4.041e+0001  1.509+007
HE 180 & 4525e+003  3552e-001  7.450e+001 4.520e+001  5196e+001  2.510=+007
IPE 270 4.50942+003 3E06e-001  1.123e+002 3.020e+001 3.897e+001 5.790+007 4
HE 100 M 5.324e+003 4179001 4.630e+001  2740e+001 3060+001 1.143e+007 =
IPE 300 H.301e+003  4.224e-001  1.246e+002 3.360e+001  4.330e+001 83564007 E
HE 200 & 5.383e+003 4.226e-001  B.280e+007 4.980e+007 5.774e+001 363224007 1
HE 160 B 542624003 4289001 E780e+0071 4.080e+001 4.619e+001 2.492e+007 E
IFE 330 E.261e+003 49150 1371e+002 3550e+001 4.619e+0001 1177e+008 7
¢ B N HE 220 4 E.434e+003 5057e-001  9170e+001 5.510e+001 E£.357e+001 54104007 1
HE 180 B E526e+003 512200 7EEOe+0071 4570e+0001 B196e+0001 383 e+007 1
HE 120 M EEHe+003 521300 S5510e+001 3.250e+001 3E37e+001 20M8e+007 77
IPE 180 4] | D
Ready ciatus har hints systefm units mm | M s T
SAMBA interface

SAMBA graphic interface is very evolute, and its description very complex. In the
figure above a typical SAMBA window is shown, with all the necessary explanations to

show the main interface components.
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2/ SAMBA - sargon.SMA = [&]x]
File Edit Show Shapes Materials ‘window Help

Dl=(@] 2 (=] o] wlw[wlE] -] s[eme] 8]

ji2' sargon. SMA _[Of x
eclions to be added. Mame q E nu Fy Ft alpha -
ections to be removed RbkZ60 2482e-005  2792e+004 1800007 9.810e+000 1177e+000  1.200e-005
aterials to be added A36/32 7850e-005  2000e+005 3000001 2.210e+002 4.000=+002 1.170e-005 b
aterials o be remaved Fe360 7850005 2060e+005 3.000e001 2350e+007 3600e+002 1.200e-005

AIESIE 7.850=-005  2000e+005 2000001 2.480e+002 4.000e+002 1.170e-005
Fe430 7850e-005  2060e+005 3000001 2750e+002 4.300s+002 1.200e-005
Ad41/40 7.850e-005  Z2000e+005 3000001 2.760e+002 4.140e+002 1.170e-005
A441/42 7.850e-005 2000e+005 3.000e-001  2.900e+002 4.3402+002  1.170e-005 LI
Wame | A p | 2 | E it [ 02 | 4
IPE 100 103264003 B104e002 4070007 1.242e+0071 1B588e+001 1710s+006 1.5
* IFE 120 1320e+003  1.037e-000  4.900e+001  1.450e+001  1.848e+001 3178e+006 27
’ IFE 140 164324003 1.290e-0001 5.740e+001 1.650e+001 2107e+001 5412e+006 4.4
IPE 160 2009e+003 1.577e-0001 E.580e+001 1.840e+001 2.367e+001 B.E93e+00E B8
" HE 1004 2124e+003 16672000 4.060s+001 2510e+001 2887=+001 3492e+006 1.3
IFE 180 2.395e+003 1.880e-0001  7.420e+001 2.050e+001 262Fe+001 1.317e+007 1.0
HE 1204 253424003 1.929e-0001  4.890e+007 32.020e+001 3.4B42+001 E.062e+008 23
HE 1008 2604e+003 20442000 4160e+001 2530e+001 2887=+001 4.495+006 1.6
IFE 200 2848e+003 22362001 8260e+001  2.240e+001 2887e+001 1.943e+007 1.4
—f HE 1404 314224003 2466e-001  5.730e+001 3.520e+001 4.041e+001 1.033e+007 38X
P 4] | [

T _|Of x
ections to be added. MName g E nu Fy Ft alpha =
ections to be removed Fibkz50 24522005 2732e+004 1.800e-001  9.870e+000 1177e+001 1.200e-005 —

WMaterials to be added. AIES2 7.950e005 2000e+005 3000e-001 22104002 4.000e+002 1.170e-005
.. Materials to be removed. F=360 78800058 2060e+005 3000e-001 2350e+002 3E00e+002 1.200s-005
AJE/IE 7.800e-005  2000e+005 3000e-001 2480e+002 4.000e+002 1.170e-005
Fed30 7.850e-005 20B0e+005 3.000e-001 2750e+002 4.300e+002 1.200e-005 LI
Name [ o 1T o [ & [ @3 [ & [ v [ -
IPE 100 1.032e+003  2.104e-002  4.070e+001 1.242e+007 1.588e+007 1.710e+006 1.5%
® IFE 120 1.321e+003 4.900e+001  1.450e+001  1.848e+001 3178e+006 2.7
' 0 01 1 5 4
IPE 160 2.009e+003 7e-001  6.530e+001 1.840e+001 2.367e+001 8.693e+006 £.57
HE 1004 2124e+003  1EE67e-001  4.060s+001 2510e+007 2.887e+000  3.45922+006 1.3
" IFE 180 2.390e+003  1.880e-001  7420e+001 Z2050e+007 2627e+000 1.317e+007 1.00
HE 1204 2.534e+003  1.989e-001 4.890e+001 32.020e+001 3.464e+0071 E.0E2e+006 230
HE 100 B 2604e+003 20442007 47160e+0071 2530e+0071 2.887e+000 449524006 1.6
IFE 200 2.848e+003 22362001  8.260s+001 2240e+007 2.88Fe+001  1.943e+007 1.4
HE 1404 3142e+003  2.4B6e-001 5730e+001 3520e+001 4.041e+001 1.033e+007 38!
" IPE 220 3.337e+003  2E20e-001  97110e+001 2.480e+007 3175e+001  2772e+007 2.0:
—_— HE 1208 340 e+003 26702001  5.040e+001  2060e+001 3 464e+001 86444006 310
reta 4| | v
Feady mim il B T

Multiple windows

The program main window can contain one ore more windows referring to one or more
archives. It is both possible to have windows of the same archive and of different archives.

Besides command menu a toolbar button is available, with main commands. The toolbar can
be moved freely in the screen.

Main window, besides, has a status bar where all messages useful to the user are written,
and where active units of active archive are listed (Change units|?5'7).

The ways to get help are many. There are tooltips and context sensitive help (Get he@;ﬁ).

Each open window relative to the archive is a "view" of the archive. Each view is divided
mto four subviews or frames, with a different goal.

Top left frame is used to show waiting lists content, that is materials in to be added or
removed.

Top right frame lists all the materials extracted from the archive. The list is made up by a
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number of rows, one for each material, and a by a number of columns, one for each relevant data.

Column width can be changed at any time. Column meaning is the following;

Name name of the material (max 15 carachters)
g weight per unit volume
1
E Young's modulus
. , .
Nu Poisson's coeflicient
Fy yield stress or elastic limit
Ft ultimate or failure stress
Alpha thermal expansion coefficient
2/ SAMBA - [work2.sma] M=
File Edit Mostra Sezioni Materiali  Finestra Help =1
D@ 2 [=]a]v] =|w(wm] ] 5 =0 S
Mome | g | E | nu | Fy | Ft | apha | -
Sezioni da cancellare. 1 9.810=-009 9.870e-006  3330e-0001  9.810e006 9.810=-0068 71.000=+000
- IPE 100 Rbk250 2452005 2792e+004 1.800e-001 9.810e+000 1.177e+001  1.200e-005
PE 120 Test 2.300e+001 1.200e+005 3800e-001 1.230e+002 1.670e+002 1.000e-005
- IPE 140 AZE/32 7.850e-005 2000e+005 3.000e-001 2.210e+002 4.000e+002 1.170e-005
IFE 160 Fe360 7.850e-005 2060e+005 3.000e-001 2350e+002 3.600e+002 1.200e-005
- A36436 7.850e-005 2000e+005 3.000e-001 2480e+002 4.000e+002 1.170e-005
HE 1004 Fed30 7EE0e-005  Z0R0e+005 3000e-001 2 750e+002 4.300e+00Z 1200005
-~ IPE 180 Ad441/40 7.850e-005 2000e+005 3.000e-001 2760e+002 4.140e+002 1.170e-005
~HE 1204 ARBB/A2 7.850e-005 2000e+005 3000001 2900e+002 4.340e+002 1.170e005
~HE100B A441/42 7850005 20004005 3000e-001 2900e+002 4 340e+002 1.170e-005
- IPE 200 ART2/42 7850005  2000=+005 3.000e-001 2900e+002  4.140e+002 1.170e-005
HE 1404 A242/42 7.850e-005 2000e+005 3000001 2900e+002 4.340e+002 1.170e005
IPE 220 ARZ29 7850005 2000e+005 3000e-001 2900e+002 4140e+002 1.170e-005
TR A242/46 7.850e-005 2000e+005 3.000e-001 3170e+002 4.620e+002 1.170e-005
- Maler!al! da aggiungere. Add145 7.850e-005 2000e+005 3.000e-001 3170e+002 4.620e+002 1.170e-005
Materiali da cancellars ARBB/E 7.850e-005 2000e+005 3.000e-001 3170e+002 4.620e+002 1.170e-005
ARBE/A0 7.850e-005 Z2000e+005 3.000e-001 3.450e+002 4.830e+002 1.170e-005
ART2/50 7.850e-005 2000e+005 3.000e-001 3.450e+002 4.480e+002 1.170e-005
A441/50 7.850e-005 2000e+005 3.000e-001 3.450e+002 4.830e+002 1.170e005 b
AZ42/50 7850005 2000e+005 3000e-001 3 450e+002 4.830e+002 1.170e-005
Feb10 7850005 Z2060e+005 3.000e-001 3550e+002 5.100e+002 1.200e-005
ART2/60 7.850e-005 2000e+005 3.000e-001  4.140e+002 5.170e+002 1.170e005
5420 7850005 20B0e+005 3.000e-001 4200e+002 5.400e+002 1 200e-005
ART2/E5R 7.850e-005 2000=+005 3.000e-001  4.480e+002 5.520e+002 1.170e-005
Name | A e iz | i ] |
IPE 100 1.032e+003 8104002  4070e+001 1.242e+001 1.588e+001  1.710e+006
IPE 120 1.321e+003  1.037e-001 4 900e+001 1.450e+001 1.848e+001 3178=+006
@E IPE 140 1.643e+003  1.290e-001  5740e+001 1.650e+001 2107e+001 5.412e+008
IPE 160 2.009e+003 1577001 E530e+001 1.840e+001 2.367e+001  8.693=+006
r HE 100 A 2124e+003 1667e-001  4060e+001 2510e+001 2E8Fe+001  3.492e+006
IPE 180 2.395e+003  1.880e-001 7420e+001 2050e+001 2627e+001 1.317e+007
oo1 01 i}
HE 100 B 2.604e+003 2.044e-001 4160e+001 2530e+001 2.B887e+0001 4.495e+006 1.673
" IPE 200 2.84Be+003 2236001 8.2680e+001 2240e+001 2.887e+001 1.943=+007 1.424¢
HE 140 & 3142e+003 24662000 5730e+001 3520e+007 4.0481e+001 1.033e+007 3.893¢
IPE 220 3.337e+003 2620e-001 9110e+001 2480e+001 3175e+0001 2.772e+007 2.04%5
HE 120 B 3401e+003 2670e-001 G5040e+001 3060e+001 3 464e+001 BE44e+008 3175
HE 160 & 3877e+003 304320001 6570e+001 3980e+007 4.619e+001 1.673e+007 E.15E¢
IPE 240 3912e+003 3071001 9970e+001 2690e+001  3.464e+001 3.892e+007 2.836¢
HE 140 B 4.296e+003 3.372e-001 5930e+001 3.580e+001 4.041e+001 1.509e+007 5.497¢
HE 180 & 4.525e+003  3552e-001 7450e+001 4.520e+001 5.196e+001 2510e+007 9.246¢
B IPE 270 4594e+003 3B06e-001 1123e+002 3.020e+001 3.B97e+001 5.790e+007 4195
HE 100 M 0.324e+003 4173001 4630e+001 2740e+001 3.060e+001  1.143e+007 3992~
HE 120 & o T
Fronta o [N s T g
The frames

The bottom right frame lists all the shapes extracted from the archive. The list is made by a
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number of rows, one for each shape, and by a number of columns, one for each relevant data. The
column width can be changed at any time. Le column meaning is the following:

Name name of the shape (max 20 carachters)
A shape area [L2]
p weight of the shape per unit length (steel made) [F/L]
axis 2 mertia radius [L]
3 axis 3 inertia radius [L]
it torsional inertia radius [L4]
2 second area moment, axis 2 [L4]
I3 second area moment, axis 3 [L4]
Jt torsional constant [L4]
w2 axis 2 section modulus [L3]
W3 axis 3 section modulus [L3]
Wpl2 axis 2 plastic modulus [L3]
Wpl3 axis 3 plastic modulus [L3]
U external painting surface per unit length [L]

Bottom left frame is the current section drawing, that is the drawing of the section currently

selected in the previous frame.
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WZ| SAMBA - [sargon. SMA] [_[O]x]
Fil= Edit Show Shapez Materalz Window Help =] x|

D|S|& 2@ |v] B w T - ]E=e] S8l

HE 100 A
Feady mm | M | % | T |A
Current shape frame maximization

All the frames are resizable, so that it is possible to maximize one frame dimensions so as to
cover the whole available space. To do that you have to move the two subdivision bars which split

the window in four subwindows.

It must be underlined that the two right frames do not list all the materials and the shapes in

the archive, but just a subset, chosen by the user (Browse archives%tj). Obviously you can do so

that the subset gets equal to the whole set, anyhow due to the relevant database size this is neither

the best, nor it is necessary.

1.3 The sections

THE SHAPES

As "shape" we here mean the normal section of a prism used to realize beams which follow

elastic theory and De Saint Venant's hypotheses. The shapes belong to the following types:

Samba - 1998-2011 - Copyright Castalia srl - Milan - Italy - ww.steelchecks.com



20

SAMBA help

H rolled(IPE, HE, W, DIL, HLS...)es]
U rolled (channels)[71)

L rolled (angles)@

I rolled, tapered sides (IPN)[s1]

T rolled[7e]

T rolled obtained by cutting a H shapel73]
Rectangular Hollow Sections (RHS)|7_8'1

Tubes (CHS 1@

Rounds[es]
Plates|e3]
Rectangglar@

Composed genericm
Composed by anglesm
Composed by channels[r20
L shaped/of]

U shapedm

T shaped/ss]

H shaped@

Boxes|e3]

Cold formed (generic)fi1a)
C shaped (cold formed)@
L shaped (cold formed)m
Ql03) shaped (cold formed)fod]
Z shaped (cold formed)m
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Composed by polygons (full and empty)hz6l

Genericl142)

Each shape is referred to its principal axes, that generally are not horizontal and vertical.
Principal axes are named "2" and "3", by definition. Often, anyhow, due to shape simmetry, principal
axes are horizontal and vertical.

Data computed by the program always refer to principal axes, and that is why they use
indexes "2" and "3", depending on the relevant axis.

Usually axis 2 is the strong axis of the section, even if particular choices of the sizes can
reverse this statement. The choice of which is axis 2 and axis 3 is done on the basis of what is the
normal behaviour of the sections belonging to a given type. For instance, H shapes axis 2 is always
the axis perpendicular to the web, even if widening the flanges you can have this axis as the weak

one. For particularly complex shapes, like Composed genericm and Cold formed ( generic)@ the

choice ofaxis 2 is made by governing equations, there is not a specific convention.

Sometimes the sizes must be specified respecting some coherence and regularity conditions,
with respect to the chosen shape kind.

The exact meaning of some data (like torsional constant) can change from shape to shape,

depending on simplified theories used to compute its value.

14 Materials

THE MATERIALS

As "material" it is here meant linear elastic homogeneous, isotropic material, so that it can be

set by the following parameters:

g weight for unit volume [F/L3]

E Y oung’s modulus [F/L?]
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nu Poisson’s coefficient

fy yield stress or elastic limit [F/L?]
ft ultimate stress or failure stress [F/L?]
Alpha  thermal expansion coefficient [1/°C]

The yield and ultimate stresses are widely used by standards n order to set rules to
determine material exploitation. Namely, CNR standards for sted structures fix an allowable ideal
stress comprised between Fy/1.5 and Fy/1.3333. AISC standards (USA) use different allowable

stresses depending on section internal forces (flexure,shear, axial force, ...).
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2.1

How to...

How to...

Get help [24)
Exit from Sambal 25|

Change units [25]
Browse archives|2s]

Maintain archives| 271
Desien with SAMBAI s6]
Study new shapesgﬂ

Print a shape@
Print a shape collection(ss]

Transfer images to other applicationsm

How to get help

HOW TO GET HELP

In Samba help is available by command Indexl192] of menu He Ip [102]. Anyhow there are more
help features:

1) Tooltip
Moving the mouse near a button a small hint-window appears.
2) Status bar
Selecting a command (both from menu or from toolbars) an explicit explaination appears in
main window status bar.
3) Context sensitive help

Pressing F1 key when a dialog box window is open will get mformation about dialog box
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2.2

2.3

meaning and content (this is recommended to have detailed explainations).
Selecting a command from menu and pressing F1 you have information about that
command.

Clicking on

and afterwards over a button or a menu command you will get information about that command.

How exit from SAMBA

HOW TO EXIT FROM SAMBA

To exit from SAMBA you must choose the command E_Xitm in menu file. If open archives

have been modified a save prompt will appear.

How change unit

HOW TO CHANGE UNITS

Measure Units |

Length I Farce I Time: I Temperaturel

[ cm [ i
[ m [ wd

0k, I Annulla ][] ?
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i

The proper command is Units...[ss in menu Edit.

Changing units is often strongly recommended: in fact, we usually adopt different units in referring to
different things. For instance, mm are fine describing a steel-shape sizes, but they are unconfortable when

writing an inertia value, or a load per unit length.

You can change current units at any time: automatically the program updates data listed or
enquired. From that moment each data nput or output will use the new current units.

Remember that data input must be coherent with current units, if you prefer others change
them.

Units choice is common to all active views of open document.

Every document has its own current units.

24 How to browse archives

HOW TO BROWSE ARCHIVES

In SAMBA browsing of the archives is done through two frames (Graphic Interfacemﬁ),

one concerning shapes and one concerning materials.

Within each frame, data are organized in rows, which can be scrolled horizontally and
vertically. You can use Page Up, Page Dn and the arrow keys to navigate.

Due to the high number of shapes and materials, data listed in frames are not usually the
whole archive content. They are a subset of the archive content chosen thanks to some data
filters. The subset, if wished, may be set equal to the whole archive content, just not specifying filters
at all.

It is therefore of the greatest importance to fix filter criteria, in order to subset the
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archive. The element listed in frames are those satisfying each filter, none excluded.

The command used to establish filter criteria, setting new subset, is called "Extract” both for

shapes (Extract[s7)) and materials (Extract[188).

SAMBA gives to the user the chance of setting filters based upon kind (Shape Archive
Access[58)), geographical origin (Material Archive Access[t87), numeric intervals to respect (Data

Filters(621) or design criteria to accomplish to (Choice of design Criteriale3Y).

2.5 How to maintain archives

HOW TO MAINTAIN ARCHIVES

As "archive maintenance" we mean all the actions that is necessary to perform in order to
manage dinamically an archive of shapes and materials. Therefore addition, deletion, move, splitting
and merging, as applicable to sets.

From operating standpoint this means that in SAMBA not only it’s possible addition and
deletion of shapes and materials, but it’s also possible to merge two different archives as well as to

create a new archive from a subset.

How to add shapes|2_8'7
How to delete shapesm

How to modify existing shapesm

How to add materials|3s]

How to delete materials/s5)

How to modify existing materials[ 5]

How to create a sub-archive|ss]
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How to merge two archives|36]

How to enquire the number of shapes and materials| 36)

Addition and deletion in SAMBA is not done at once, but it’s done with a two step
procedure: at first shapes and materials to be added or deleted are input, with all their data, in a
waiting list; then this waiting list is processed performing the operations required (additions and
deletions). The archive can be updated at any time: you just have to execute command Update[s41,

To check waiting list content you can just watch at the top left frame content (Graphic
Interfacemﬂ).

251 How to add shapes

HOW TO ADD SHAPES

Adding of shapes in SAMBA can be done i different ways. Shapes can be added in an
mteractive way, by a number of proper dialog boxes, or they can be added reading a file properly

written: the command for both ways is Addles). This command only adds shapes to waiting lst.

Adding shapes one by one in an interactive way@

Adding shapes read in a file [31),

Deleting a shape or a material from waiting list[33 1.

Once added to waiting list the shapes are ready to be effectivaly added to the archive,
thanks to command Update[s4], or automatically if the file is saved.

If shapes to be added are part of an existing archive, and this is available, they can be added
by the Copy-Paste or drag and drop method. (You have to drop them in the bottom right frame).
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2.51.1 How to add shapes one by one in an interactive way
HOW TO ADD SHAPES ONE BY ONE IN AN INTERACTIVE WAY

The addition of shapes in an interactive way is done through a first dialog box (obtained
thanks to command A_ddmﬂ) which lets you choose the kind of the shape in for being added.

After this first dialog box a second dialog box appears, depending on the kind chosen.

The first dialog box is the following

i Addition of a shape

IR T [ []—
O | | | L] IC
L L[~ L
NSl Y

Pressing one of the bitmapped buttons, that referring to the chosen kind, opens immediately

the proper dialog box.
Possible dialog boxes refer to these possible shape kind (The sha]:_)esmﬂ):

Rolled H shapes (IPE, HE, W, DIL, HLS...)[es]
Rolled I shapes with tapered flanges (IPN, ISMB)m
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Rolled U shapes with tapered flanges (channels, UPN, ISMC)R‘T
Rolled T shapes obtained by cutting H shapes|72'1

Rolled T shapesmﬂ

Rectangular Hollow Sections (RHS)|?1

Anglesmﬂ
Rectangular shapes [63]
Plates/83)

H Shapesm

8] Shages@

T Shapes@

L Shapesm

Box shapes@

Circular hollow sections (CHS, O)ls4]
Rounds|e«]

C Shapes (cold formed)@

L Shapes (cold formed)@

Z Shapes (cold formed)m
Qm Shapes (cold formed)m
Cold formed shapes (generic)ho8)

Shapes composed by anglesm

Shapes composed by channels[113

Shapes composed by polygons (full and empty)|1_2ﬂ

Generic composed shapesfi28]

Generic shapesm

Ifit’s necessary to study the best sizes for a given shape, there is no doubt that this way of
adding is the best, since it is possible to use the Upgrade capability (Study New Shapesgﬂ).
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2.51.2 How to add shapesread in a file
HOW TO ADD SHAPES READ IN A FILE

Adding of a shape can sometimes be asked on the basis of existing catalogues. Adding
shapes one by one would be long and boring. SAMBA can add many shapes at a tine, just reading
data from a file.

To do so it’s necessary to execute the command A_dd@ which opens the following dialog

box:

+ Addition of a shape

T
O | 7| | [ IC
L[|~ C

H| A

where you must choose "File...". Afterwards you will be asked to specify a file, which must be an

3
|

ASCII file (not necessarily with “ £x#” extension).

/17

LSH LSH200x200x10 200. 200. 10. 10.
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_OSH OSH200x400x20x10 200. 400. 20. 10.
_TSH TSH1 200. 200. 5. 10.
_USH USH1 400. 300. 5. 10.
000 0100x1 100. 1.
_RHS RHS300x300x10x20 300. 300. 10. 20.
_HsSM IPROVA 300. 200. 10. 20. 15.
_LsM L?100x10 100. 100. 10. 12. 6.
_UNITS cm

PSH 40x40 40. 40.

The rows listed in the frame are from a file used to add some sections. The file is read

according to the following rules:

nn

Each row not beginning wit is a comment and will be discarded.

nn

Each row beginning wit is a command, on the basis of a proper keyword.

The character “?”” is decoded as ““ ““ (blank). Therefore, if a “?” is encountered in the name field

then it will be replaced by a blank. If; on the other hand, a blank is required, it must be replaced

by “?7.

Possible identifier (keywords) are the following:

uNITShell  HEA[62

_HEMhed  HSMhed

T PN 166 THSM68l

_Lsuhedl  psilhed
TSH]e9) 1,sH[70
gcrhl Lcrfi2

corDh73l 12T 79

HAAfe3) HEB 3
_1pEhesl 1PE*ed
_usihel  _RES|ie]

_HsHhed  usHled

ost[ol 0007

7.Ccrh72 oMcFh72
L.2cR sl L4CR[78)
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U ohm u ghm uHCFh78l POLTI 179l
coMp el

Generally each row adds a new shape, except the command UNITS, which is

used to change, from that row forward, the units used to decode data.

2.5.1.3 How to delete a section or a material from waiting list

DELETING A SHAPE OR A MATERIAL FROM WAITING LIST

2/ SAMBA - [sargon.SMA] HE
File Edit Show Shapes Materals ‘Window Help\mErlu har =1
DR 2 || v || ] - ] @Htoonw
Mame | g | E | nu | Fy | Ft | dlpha | -
Sections to be remaved Fbk250 24622005  2792e+004 1.800e-001 9.810e+000 1.1772+001 1 200e-005
. IFE 120 A36/32 7050005 2000e+005 3000e-001 2210e+002 4.0002+002 1.170e-005
Materials to be added. wating hists Feds0 78502005 2060e+005 3000e-001 2.350e+002 3.E002+002 1.200e-005
" Materiak o be remaed A36/36 7.850e-005 2000e+005 30002001 2480e+002 4.000s+002 1.170e-005
Fedal 7850005 20604005 3000e-001 2750e+002 4.3002+002 1.200e-005
4441740 78502005 2000e+005 3000e-001 2760e+002 41402+002 1.170e-005
Ada1742 7.850e-005 2000e+005 30002001 2900e+002 4.340e+002 1.170e-005
7850005 2000e+005 30002001 2.900e+002 41404002 1.170e-005
7050005 2000e+005 3000e-001 2900e+002 4.3402+002 1.170e-005
) L 7850005 2000e+005  3000e-001 2500e+002 4140e+002 1170e-005 |
archive vanations frame 7850005 2000s+005 30002001 2.900e+002 4.340s+002 1.170e-005
7050005 2000e+005 3000e-001 3170e+002 4.6202+002 1.170e-005
7850005 2000e+005 3000e-001 3170e+002 45204002 1.170e-005
7.850e-005 2000e+005 30002001 3170e+002 4.620e+002 1.170e-005
— D 7850005 2000e+005 3000e-001 3.450e+002 4.830e+002 1.170e-005
resizing bar 78502005 2000e+005 3000e-001 3.450e+002 4.830s+002 1.170e-005
7E0005 200005 3000001 34505002 4430002 1170005 o
i a1 im0 S Aen AR % AnL ANE AR A A ARR. A0 A DR AR 4 40 ane
Hame s 1 o T & [ & [ & [ J =
lected shave 1PE 100 1.0322+003 81046002 4.0702+001 1.242e+007 15882+001 1.7102+008 1
sclected shape frame IPE 120 1.321e+003 1.037e001  4900e+001 1.450e+007 1.6482+001 3178e+005 2
IPE 140 164324003 12906001 5740e+001 1650e+001  21072+001 541224005 4
v IPE 160 20092+003 15776001 6580e+001 1.840e+007 23672+001 8693=+005 €
HE 100 & 2124e+003 1667e001  4060e+001 2510e+007 28872+001 3432e+005 1
r IPE 180 H95eell3  1.880e-001 74206001 2.050e-001 2627e+001 1.317e+007 1
HE 1204 +.999e-001  4890e+001 3.020e+001 346404001 E.OBZe+lE 2
HE 100 Tde00  4160e+001 25304001 288724001 449524005 1
IPE 20d extracted shapes frame 8= B8260s+001 2.240e+001 2.887e+D01 1.943e+007 1
HE 140 Jocwul  5730e+001 3520e+001 404124001 10334007 2
IPE 220 333724003 26200001 911024001 2480e+007 317524001 277284007
HE 120 B 407e+003  2670e-001 5040e+001 3.060e+001 3.46de+001 E644e+006 =
H HE 160 & 367724003 3043e-001 G570e+001 3360e+001 46194000 16734007 €
IPE 240 391224003 30710001 997024001 2690e+007 34642+001 389204007 =
HE 140 B 4296e+003 3372e001 5930e+001 3580e+007 40412+001 1509+007
HE 180 & 452524003 35526001 7.450e+001 4520e+007 51962+001 251024007 ¢
IPE 270 453424003 360Be-001 112304002 3.020e+001 38372+001 5730e+007 4
HE 100 M 5.324e+003 4178001  4630e+001 2740e+007 3080=+001 11434007
IPE 300 5.301e+003 42242001 1246e+002 3.350e+007 4330+001 8356e+007 €
HE 200 A 5.383e+003 4226001 G280e+001 4.980e+001 5.7742+001 36324007 1
HE 160B 542524003 4258e001 6780e+001 4050e+007 46132+001 24324007 €
IPE 330 6.261e+003 4915e001 1371e+002 3550e+007 46192+001 1.177e+008 7
B HE 220 & B4342+003 B0S1e001  9170e+001 5510e+001 6351e+001 541084007 1
HE 180 B 6.5252+003 51226001 76B0e+001 4570e+007 51962+001 383124007 1
HE 120 M 6.641e+003 5213001 5510e+001 3.250e+001 36372+001 20184007 7
IPE 130 A | _’I_I
Ready tatns boar hints systern units mm | M s T

After a section or a material has been added to one of the waiting lists, in order to be added

or removed, you can change idea.
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253

To modify a waiting list to delete sections or materials from the list (addition or removal list)

you can just select it in the list and press the "delete" button.

Keep in mind that while removing a section or a material from the in-for-being-deleted
waiting list does not imply a data loss, deletion of a section or of a material from in-for-being-added
list implies the loss of the previously added data (and not yet written onto disk). For this reason the
program, in this latter case, asks a confirmation.

How to delete shapes
HOW TO DELETE SHAPES

In order to delete one or more sections from the archive, it is necessary that the sections are
currently extracted (Extractm, that is, they must appear in the bottom right frame. Besides they

must be selected.

To select a shape among those extracted it is sufficient to click over its row. To select more than one

shape you must press the Shift button, while moving the arrow keys.

Once the shape or the shapes have been selected, you execute the command: Cut[s7], so as to add

the shapes to the section in-for-being-deleted waiting list.

How to modify existing shapes
HOW TO MODIFY EXISTING SHAPES

To modify an existing shape you need to select it among those extracted, then you must

execute the command Modjfy@.

To select a shape among those extracted it is necessary to use arrow keys to move up and down until

the chosen string gets blue. You can click the row as well.

To modify composed shapes it is first necessary to extract the shapes that will be used to
create the new section, modifying the old.
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254

2.5.5

2.5.6

It is user's duty not to modify standard shapes like HEA, HEB, HEM.

How to add materials

HOW TO ADD MATERIALS

Adding of materials is done interactively by a proper dialog box, allowing the user to input each
data referring to material. The command is Addlé8. This command adds materials to the waiting list,

not to true archive.

How to delete materials

HOW TO DELETE MATERIALS

In order to delete a material you have to select it among those extracted from archive (
Extractfise).

To select a material from those extracted you can move with arrow keys until the material-
row becomes blue, or you can click over it.

Once you've selected the material you've to cut it using Cutls1}: this will add material to

waiting list content, in the “material to be deleted” section.

How to modify existing materials

HOW TO MODIFY EXISTING MATERIALS

To modify an existing material you must select it among those extracted, then you must
execute the command Modjfym.
To select a material among those extracted it is necessary to use arrow keys to move up and

down until the chosen string gets blue. You can click the row as well
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2.5.7

2.5.8
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2.6

How to create a sub-archive

HOW CREATE A SUB-ARCHIVE

Sections and materials extracted from archive can become a separate archive themselves (a

separate .sma file). To do that you can use command Save extraction[47).

How to merge two archives
HOW TO MERGE TWO ARCHIVES
In order to merge one external archive into an existing one, the active one, you can use the

command Merge[47). To the active shape and material archive will be added the content of the

specified .sma archive. Shapes or materials having duplicated names are not added.

How to enquire the number of shapes and materials

HOW TO ENQUIRE THE NUMBER OF SHAPES AND MATERIALS

It may be useful to know the number of shapes and materials contained in an archive, or

how many shapes and materials are curently extracted. To do so you can use the command Enquire

[49),

How to design with SAMBA

HOW TO DESIGN WITH SAMBA
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SAMBA makes you choose one shape anong thousands thanks to proper design
criteria. To do that you must extract from archive only those sections satisfying filters
based upon structural layouts and shape properties. The filters are chosen by the user.
From logical standpoint, searching for a shape fit for some design criterion is just a particular
extraction (Mgﬂ), that is the extraction of the subset of shapes satisfying the design criteria

chosen by the user.
Two are the dialog boxes studied to fix filters:
the Data Filters/62] window

the Choice of a design criterionl s3] window

both reached by command Extract/ 571

2.7 How to study new shapes

HOW TO STUDY NEW SHAPES

Sometimes happens to need a shape satisfying some requirements, say a given W modulus,
or a given J value.

The designer is obliged to compute trying different sizes until the requested values are
reached.

Using SAMBA this procedure is dramatically simplified, since SAMBA can compute

automatically and interactively each data.

Imagine, for instance, you wish to add and study a new T welded shape (following is
applicable to each shape kind n SAMBA).
Using command Addles] we specify we wish to add a T shaped section, and we reach the
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following dialog box.
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Imagine to need an overall depth non greater than 100mm, but a W2 equal to at least

30.000 mm3. We can set increasing flange width or increasing thicknesses, and immediately know

how data change, just pressing "Update" button. Using this feature is very easy to converge to best
solution, in compliance with design criteria preferred, time by time.
The “Add” dialog box is therefore an environment capable of studying parametric

change in sizes. It allows the user to fastly optimizc sizes, if unknown.

How to print a shape

HOW TO PRINT A SHAPE

Samba - 1998-2011 - Copyright Castalia srl - Milan - Italy - ww.steelchecks.com



How to... 39

W SAMBA - [work SMA] [_[O]x]
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In order to print a shape, it must appear in bottom left frame. The shape must therefore be

selected among those extracted from archive 1Extract|?7'7).

To select one shape among the others you must move using arrows until the desired row gets blue.

Afterwards it is necessary to activate the botton left frame clicking inside it.

If more than one shape is selected no shape will be seen.
After all these things have been done, the command Print|47] and Print Previewl4s | become

available, showing active frame content.

29 How to print a shape collection

HOW TO PRINT A SHAPE COLLECTION
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In order to print a shape collection this must be made up by a set of extracted shapes

(command Extract|s7]).
Then the bottom right frame must be activated, clicking inside it.
Once these things are done the command Print[47] and Print Preview[4s] become available,

showing the active frame content.
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@SAMBA - [sargon.sma] [_ =] ]
File Edit Mostra Sezioni Materiali  Finestra Help =1
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Keep in mind that the number of printed columns depends on portrait or landscape printer
setting. Heading will depend on collection content: if the shapes are all of the same kind a heading
referring to that kind will appear. Otherwise a generic heading will appear.

Units of printed data are those active when the command is executed.

210 How to transfer images to other applications

HOW TO TRANSFER IMAGES TO OTHER APPLICATIONS

o]

The drawing of a shape is often needed for design or document preparing purposes.

Thanks to clipboard, SAMBA allows you to export the drawing of one of the shapes inside
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the archive to any other application: you just have to press one button. The command to be used is
Photols1.
After the command is executed it is possible to paste into any document the bitmap of the

chosen shape.

Using SAMBA you can create the dxf file of any shape within an archive. The command is
Create DXFss). This feature is useful if you wish to use SAMBA together with dxf compatible

programs.
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3.1

Samba commands

Samba commands

Samba commands are grouped in 7 different menus according to their function. Frequently

used commands have a direct button in the interface. Menus are:

mm File changing, reading and writing. Printing.
@Gﬂ To cut, paste, change units.

Shﬂ@ To change display configuration
mgﬂ To act on shape archive.

Materials|1sel To act on material archive.

Windowfedl To change or move windows.

Helplio2 To get help.

File

Menu File commands

M@ Open a new file

Q}ﬁl@ Open an existing file

Closel4s] Close current file

M@ Save current file

M@ Save current file with a new name

From Sargonm Imports old Sargon file (shp, etc.)

m@m Modifies Samba settings

mlﬁ Creates a new archive from current subsets
Mergel47] Merges an archive with current one
Print[47) Print
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Print Preview/ 48] Print preview

Print Setup(48] Print setup
Enquire|49] Informs about sections and materials number
Exit[49] Exit

3.1.1 Command: File-New

COMMAND: File-New

A new empty archive is created (file .sma) and its empty windows open. Initially the new archive is

named "Sambal", but can be renamed with Save Asfas)

3.1.2 Command: File-Open
COMMAND: File-Open
This command opens an existing file. File type must be .sma, which is the SAMBA file

format. To import shapes and/or materials from Sargon (shp, mtr, ndx e ndm file formats), a new

empty archive must be created using New@, then command From Sargonmﬂ must be executed.

3.1.3 Command: File-Close

COMMAND: File-Close

This command closes active document (file .sma).

3.1.4 Command: File-Save

COMMAND: File-Save
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This command saves onto disk the active document (file .sma). File is saved in the location

where was read.

3.1.5 Command: File-Save As

COMMAND: File-Save As

This command saves current document with a new name. The user chooses folder, drive and

name to be assigned to the new document. File extension is .sma.

3.1.6 Command: File-From Sargon

COMMAND: File-From Sargon

This command has been added to save backward compatibility with old Sargon files. This
command reads old shape and material archives saved as .shp .ndx, .ndm and .mtr files in Sargon
mstallation folder. New file has .sma extension.

To work properly this command must be executed when archives are empty, that is after
command Mm. Besides environment variable SARGON must have been fixed, and its value
must be equal to the path of the folder where files .shp .ndx .ndm .mtr are written.

Once the files have been read they can be saved as a unique .sma file in the desired location.

3.1.7 Command: File-Settings
COMMANDO: File-Settings

This command is used tho choose SAMBA language. After a modification, close and
reopen the program to activate desired language.
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3.1.8

3.1.9

3.1.10

Command: File-Subset

COMMAND: File-Subset

This command is used to create a new archive from currently extracted shapes (Extractm
and materials Extractga).

This command is used to split archives into sub-archives in an easy and efficient way.

Command: File-Merge

COMMAND: File-Merge

This command merges into active archive shapes and materials contained in another archive.
A shape or material can be merged only if its name is not used by another shape or material currently
present in active archive.

This command is very useful to create large archives built from sub-archives furnished by
others.

The archive to be merged is specified choosing its .sma file.

Command: File-Print

COMM AND: File-Print

This command sends to printer active windows content. Content can be the currently
selected shape (lower left frame), or the set of the extracted shapes (lower right frame), depending
on which frame is currently selected. To select a frame you must click inside it. Altough not
completely this command is WYSIWYG (what you see is what you get). The printing window is not

the same of screen window. Trerefore it is suggested to use Print Prewiew] 4.
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3.1.11 Command: File-Print Preview

COMM AND: File-Print Preview

W SAMBA - [work SMA] [_[O]x]
Eile Edit Show Shapes Materal: “Window Help _|ﬁ||ﬂ
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Depending on available printer and printer setup, this command is used to preview print

results.

3.1.12 Command: File-Print Setup

COMMAND: File-Print Setup

This command is used to set up print behaviour. If it is necessary, this command must be

executed before printing. It is the same of what you use in Word™ or Excel™.
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3.1.13 Command: File-Enquire

COMMAND: File-Enquire
This command is used to know how many sections and how many materials are is the

current archive. It also informs about the currently extracted sections number and about the currently

extracted materials number. As soon as the command is executed a proper dialog box/4s] appears.

3.1.13.1 Archive enquire (dialog)

ARCHIVE ENQUIRE (DIALOG BOX)

Archive enquire

Sections bd aterials

|5525 T atal nurnber I28 Total number
|24 Extracted number i I28 Estracted number

This dialog box tells how many sections and how many materials are in a archive (not

mcluding waiting lists), and how many sections and materials have been currently extracted.

3.1.14 Command: File-Exit

COMM AND: File-Exit

This command is used to exit from Samba. If open documents have been modified without

saving them mto disk a prompt for saving appears. If they’ll be saved old archives will be lost.
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Prompt for saving is therefore the last chance to undo the changes.

3.2 Edit

Menu Edit commands

Un_do@ To delete last operation

Redo [ 501 To rerun last deleted operation

mlﬁ To cut shapes or materials

M@ Copies selected shapes and materials to clipboard
@Eﬂ Adds shapes or materials written in clipboard
M@ Updates archive to current changes

Phﬂ@ Transfers to clipboard active shape image
Units|ss51 To change unit system

3.21 Command: Edit-Undo

COMANDO: Edit-Annulla

This command deletes the last operation.

3.2.2 Command: Edit-Redo

COMANDO: Edit-Rifa

This command reruns last deleted operationm.
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3.2.3 Command: Edit-Cut

COMMAND: Edit-Cut

This command works both on shapes and materials, depending on the frame active where

the command is executed (extracted shape frame, extracted materials frame).

Extracted shapes frame
This command adds to in-for-delete shape list (top left frame), currently selected shapes in
extracted shapes frame. (bottom right) (Shape Deletiongﬁ).

WE| SAMBA - [sargon. SHA] [_T=]
File Edit Show Shapes Materials ‘Window HEID\mEnLl bat _|E| 5[
D@ 2 [ v| T T w (0] [ ] 5 58] Sl
Mame | g | E | nu | Fy | Ft | dlpha | -
El- Sections to be removed Rbk250 24522005 2792e+004 1.800e-001  9.810e+000 1177e+001  1.200e-005
IPE 180 £36/32 79502005 2000e+005 3.000e-001 22104002 4.0008+002 1.170e-005
Materials to be added, waiting lists Fe380 70500005 2060e+005 3000e-001 2350e+002 3.600e+002 1.200e-005
Matefinls to b remmved A36/36 7860005 2000e+005 3000e-001 2 480e+002 40004002 1170005
Fed30 79502005 2060e+005 3.000e-001 275084002 4.300s+002 1.200e-005
A441/40 79500005 2000e+005 30006001 2760e+002 41404002 1.170e-005
Ad41/42 78500005 2000e+005 3000e-001 2900e+002 4.340s+002 1.170e-005
A572442 78500005 2000e+005 3000e-001 29004002 41404002 1.170e-005
A242047 79500005 2000e+005 3000e001 2900+002 4.340e+002 1.170e-005
A529 78500005 2000e+005 3000e-001 2900e+002 4.140e+002 1.170e-005 |
archive vanations frame A58 7860005 2000e+005 3000e-001 29004002 4 3404002 1170005
£242/4 78502005 2000e+005 3000e-001 31704002 462084002 1.170e-005
A580/46 70500005 2000e+005 3000e-001 3.170e+002 4.620e+002 1.170e-005
B441746 7860005 2000e+005 3000e-001 317064002 46204002  1170e-005
— [ ——— e 78502005 2000e+005 3.000e-001 3.450e+002 4.830s+002 1.170e-005
A588/50 70500005 2000e+005 3000e-001 3.450e+002 4.830e+002 1.170e-005
AGT2/50 78500005 2000e+005 3000e-001 3.450e+002 4.4808+002 1.170e-005
Hame & 1 o T 2 [ & | [ T
lected shane IFE 100 103224003 104002 4070e+001 1.242e+001 1.5882+001 1.7102+006
seleciec shape rame IPE 120 13214003 10376001  4900e+001 1.460e+001 1.8482+001 317824005
IPE 140 164324003 1.230e-001 5740e+001 1.650e+001 2.107e+001 5.412e+006
IFE 160 2009e¢003 1577001  F580e+001 164004001 2 367e+001 £ E3e+006
HE 1004 212424003 1667001 4060e+001 2510e+001 2.8872+001 3.4928+008
IPE 180 -305e+003  1.860e-001 7.420e+001 2050e+001 2627e+001 1.317e+007

HE 1204 03e-001  4.850e+001  3.020e+001  3.464e+001  B.0B2e+006
B TNade-001  4160e+001 2.530e+0071  2.887e+001  4.495e+006
extracted shapes frame  <Jf=-NM B260e+001 2.240e+001 2.887e+001 1.9432+007
Jewwnl B730e+001  3520e+001  4.041e+001 1.033e+007

E20e-001  9.110e+001 Z2.480e+001  3.175e+001 2772e+007

33372+ N03

e
'

HE1Z20 B A0ee003 26702001 B040e+001  3.060e+007 3. 464e+001 2E4Me00E
H HE 160 4 3877e+003 304300 B570e+001 3.980e+001 4.619e+001 1.673e+007 E
IPE 240 391224003 3.071e-001  9970e+001 2.690e+001 3.4Bde+001  3.892e+007 =
HE 140 B 4.296e+003 33728001 5930e+001 3.580e+007 4.041e+0001 1.509e+007 £
HE 180 4 4525e+003  3552e-00  F450e+001 4.520e+001 5196e+001 2510e+007 =
IPE 270 4594e+003 3.606e-001  1.123e+002 3.020e+001 3.B97e+001 5.790e+007 4
HE 100 M 5.324g+003 4179e-001  4E30e+001 2.740e+007  2.060e+001  1.7432e+007 =
IFE 300 B.301e+003 4224200 1.246e+002 3.380e+001 4.330s+001 8.356+007 E
HE 200 4 5.383e+003 4226e-0M  5.280e+007 4.980e+001 5.774e+0001  3632e+007 1
HE 160 B 5.425e+003 4.253e-0001  6.780e+001 4.050e+007 4.619%+000 2.492e+007 €
IPE 330 E261e+003 491500 1371e+002 3580e+001 4.619e+0001 1177e+008 7
: B N HE 220 4 E.434e+003 5051e-0M  9170e+0071 5.510e+001 6.357e+0001 5.410e+007 1
HE 130 B E.528e+003 5122e-0001  7EBOe+001 4.570e+001 5.196e+001 3.831e+007 1

HE 120 M E.641e+003 5213e-001 5510e+001 3.260e+001 3.E637e+001 2.018e+007 72X

IPE 180 4 | _,l_l

Ready  statns bar hints systermn units mm | M B ‘C

It is mportant to understand that once “deleted” they are not actually erased from archive.
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3.24

On the contrary, due to safety reasons, they are added to a waiting list. The true deletion of shapes
from archive is done automatically by the program when exiting if change have been saved. It can
also be done at any moment by executing command Update [54).

Cut command also copies to clipboard deleted shapes.

Extracted material frame
This command adds to the in-for-delete material list (top left frame) currently selected
materials in extracted material frame (top right). (Material Deletion[ 3s).

It is important to understand that once “deleted” they are not actually erased from archive.
On the contrary, due to safety reasons, they are added to a waiting list. The true deletion of
materials from archive is done automatically by the program when exiting if change have been saved.
It can also be done at any moment by executing command M@.

Cut command also copies to clipboard deleted materials.

Command: Edit-Copy

COMMAND: Edit-Copy

This command works both on selected shapes and on selected materials, depending on
which frame is active when command is executed (extracted shapes frame, extracted materials
frame).

Extracted shapes frame

The command copies selected shapes to clipboard.
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Extracted materials frame

The command copies selected materials to clipboard.

3.2.5 Command: Edit-Paste

COMMAND: Edit-Paste

This command works both on selected shapes and materials, depending on the frame active

when the command is executed (extracted shapes frame, extracted materials frame).

Extracted shapes frame

The command adds to the shapes-to-add list the shapes written to clipboard.

It’s mportant to understand that once the shapes have been added these are not yet actually
added to the archive. On the contrary, one to safety reasons, they are added to a waiting list to be
added in the future. Adding of shapes in waiting list to the archive is done automatically when exiting
the program if changes are saved, or at any time by the command deﬁ@.

See also: Deleting of a shape or a materialfrom waiting list[33 1.

Extracted materials frame

The command adds to the materials-to-add list the materials written to clipboard.
It’s important to understand that once the materials have been added these are not yet
actually added to the archive. On the contrary, one to safety reasons, they are added fo a waiting
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3.2.6

3.2.7

list to be added in the future. Adding of materials in waiting list to the archive is done automatically
when exiting the program if changes are saved, or at any time by the command Update (54

See also: Deleting of a shape or a material from waiting list[33).

Command: Edit-Update

COMMAND: Edit-Update

This command updates archive depending on waiting list content. Materials and shapes to be
added will be added, those to be removed will be removed.

The command is available (active) only if waiting list is not empty.

As soon as the command is executed, frame content is erased since is not up to date with
archive content. Immediately afterwards frames are filled back using current filters setting.

Adding and removing acts on archive RAM image, not actually to disk file. To definetly save
changes into disk a Save[45] command must be executed. So you can go back to original archives
after are update: just don’t save archives to disk. Therefore, working with archives updated but not
saved is possible.

This behaviour gives an excellent safety with respect to data loss.

Command: Edit-Photo

COMMAND: Edit-Photo

o]

This command is used to transfer to clipboard the active shape image. The active shape is
the shape selected in the extracted shapes frame (bottom right frame). This shape is also drawn in
the bottom left frame.

This command is very useful because it allows transfering of images to other applications,
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like Write™ Word™ or Paint™.

The command is available in the toolbar.

3.2.8 Command: Edit-Units
COMM AND: Edit-Units

i

Meazure Units |

Length I Farce I Time I Temperaturel

v irirre [ in
[ em it
[ m [ wd

ok | annula bpplical | 7|

This command changes active unit system. All data mput or output from program will have to
be written or read using current unit system.
Current unit system is written into main window status bar (Grafic nterface |1_5'7)

The command is available in main tool bar:

How to change unit svstemEj.
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3.2.8.1

3.2.8.2

3.2.8.3

3.2.8.4

3.3

Time (dialog)

TIME (DIALOG BOX)

This dialog makes you choose the preferred time unit.

Force (dialog)

FORCE (DIALOG BOX)

This dialog makes you choose the preferred force unit.

Length (dialog)

LENGTH (DIALOG BOX)

This dialog makes you choose the preferred length unit.

Temperature (dialog)

TEMPERATURE (DIALOG BOX)

This dialog makes you choose the preferred temperature unit.

Show

Show menu commands

Toolbars Shows or hides toolbars
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Status bar Shows or hides status bar

3.4 Shapes

Shapes menu commands

Extract(s7] Extract a subset from shapes archive
Addles] Adds one or more shapes

Create DXFl1ss) Creates the dxffile of current shape
Mfy@ Modifies current section data

341 Command: Shapes-Extract

COMMAND: Shapes-Extract

This command has a double aim: the first is to extract and browse a subset of the shapes
belonging to the archive; the second is that it helps in finding the set of shapes fit for a given design
purpose. Actually is always the same operation, that is the extraction of a subset satisfymg a number
of conditions, but it can solve design problems which are much more complex.

Imagine you’ve to design a simply supported beam with a concentrated load at midspan.
We would like to have a displacement lower than 1/300 of the span, on applied moment lower than
0.75 times the plastic moment, and that the shape is chosen among american ones. Extract command
does the search for you.

Suppose now you wish to ask for angle L 200x20 properties. In this case the command
Extract allows to browse angles only, avoiding the need of browsing the full archive content.

The command is therefore useful to find out shapes having same features, following same
criteria (filters).

From operating standpoint the user chooses the filters, and then the command extracts from
archive all and just the shapes satisfying the filters themselves, listing them in the bottom right frame.

While the subset is browsed, selecting this or that shape, the selected shape appears in
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bottom left frame.

As soon as the command is executed a proper dialog box/ss] appears, asking a first set of

choices.

—Kind — Group

—Holl?u}:l shape: — Other ™ Eurcpean
MIFE Mol [Mw [” LM [Equal legs angles] :
o B r r - [ American
v HEA HL HLS USH [Channek

izl ™ NONST

¥ HEB CHe s [~ LSM [Unequal legs angles)
¥ HEM CHp [CH [ TSM — Mame search
I~ IPE® CHE T I~ PSH [Plates, Rectangular] [ Activate
" IHE | =1 [~ 0 [Tubes and Rounds] I Name

[~ RHS [Fectangular Hollow)

—Datafiters————————
~welded— [ Composed—
™ HSH [adH) Cuno[] I L2cR Lirits. . I Mo Limitz
™ USH (ad ) TUHIL I L4CR
™ L5H[ad L) LT ™ Composed Design citeia—————————————
[ 18H (= T) ~Caold formed——————————— Design Im
™ 05H [Cassone]
™ Omega L

rz I Generic
" Cancel
I Generic rc
Model | Archive |

From that dialog is then possible to recall Data Filters/62] and Choice ofa design criterion/63]

dialog boxes. They lead to other choices and to fix other filters, that are all used additively, that is:
the extracted shapes are the shapes satisfying all the filters specified in the preceding

three dialogs, none excluded.

If no filters is specified, the whole archive is extracted (unsuggested choice, due to

time and RAM need).

3.4.1.1 Shape archive access (dialog)

ACCESS TO SHAPE ARCHIVE
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 Shape Archive Access %]

— Kind — Group

—HD”??"H shapez—————— [~ Otherz [ European
I IPE oL Mw ™ LSM [Equal legs angles] ,
& - - - [ &merican
v | HEA HL HLS USH [Ch |

(Channels] [~ MOMST

¥ HEE [ H¢ [ILS [T L5M [Unequal legs angles|
MHEM [ HD [TH [~ T5M — Mame search
ClPEx [ HR [T | PSH [Plates, Rectangular) [T Activate
" HE (i ™ IPM ™ O [Tubes and Rounds) I Mame

™ FHS [Rectangular Hollaw)

— Data filkers
~welded — Compoged —

[~ HSH [ad H) ruo[] I LZCR Lirpits. . Mo Limits
[~ USH [ad U] T UHIL T L4cR E—

™ LSH[ad L] L2t [ Composed — Dresign criteria

o i) — Cold formed———————————— Desigh Mo Design
[T 05H [Cassone] IR

[ Omega [~ L

ez ™ Geneic c |
I~ Generic rc AnEE
kodel | Archive |

This dialog box is used to choose the filters used to extract a subset from the shape archive.
Once the filters have been established SARGON chooses only the shapes satisfying the filters.

This dialog box has both buttons and check boxes. Check boxes are divided in three categories:

type filters group filters and search by name.

Group: there are three possible group filters: European, American, non standard.

Kind: it has five boxes: H rolled, Welded, Other, Composed, Cold formed, Generic.

H Rolled: groups the rolled H shapes.

Welded: groups the welded (or reinforced concrete) shapes

Other: groups IPN, channels (UPN o UNP), angles (LSM), Tees (TSM), plates (PSH),
rectangular shapes (PSH), tubes (O), and rounds (O).

Composed: groups the built up shapes. L2 T are two angles joined as to make a T. L2 CR
are two angles joined as to make a cross. [4 CR are four angles joined as to make a cross.

Generic composed are obtained collecting an arbitrary number of shapes, simple or composed.
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Cold formed: groups C, L, Z, Q and completely generic cold formed shapes.
Generic: groups the shapes identified only by their area and inertia.

Search by name: a check box named "activate" and an edit box named "Name" are set. If the

check box is active, the character string in the edit box will be used for name search. In the string
semicolons (") are allowed to separate different criteria, and the "*" character as symbol meaning

"any character, one or many". The following are possible search strings:

PLT* all names beginning with PLT
PLT*;HE*100* all names beginning with PLT and all sections HE*100*
*PLT all names ending with PLT

Using name filter it is possible to extract sections belonging to types not included in the
standard ones (subtypes, for instance). If sections called PIPPO 100, PIPPO 120, and so on have
been added, since the filter "PIPPO" is not available, you can specify as search string "PIPPO*".

Only the sections satisfying at least one of the specified type filter, at least one of
the specified group filter and the name search criterion will be chosen. If no group filter is
specified the group will not be considered, and so for the type. If the Activate check box of
the search by name filter is not checked, name filter will not be kept into account. If no
filter at all is specified then only other filters will be used, if specified.

The "other filters" are data filters (Filters on DataHIDD FILTER SEC2) and design filters
(Choice ofa Design Criteriongﬁ).
If the other filters will not be specified as well then all the shapes in the archive will be

chosen.

The dialog box has buttons as well as check boxes.

The Limits button is used to set other filters, the numeric data filters, in an appropriate other

dialog box (Filters on DataHIDD FILTER SEC?2). These filters are added to the previous.

The No Limits button switches off all the filters based on numeric data.
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The Design button is used to set other filters, the Design filters, in a proper new dialog (
Choice of a Design Criterion@ﬁ). These filters are added to the previous.

The No Design button switches off every filter based on a design criterion.
The Model button is used to choose the subset using the set of the assigned shape as
primary archive (instead of'that in sargon.sma). It can be used only using SARGON.

Summing up, several filter are possible. Filters based on group, kind, name, numeric data
and design criteria.
If a shape satisfies at least one of the group filters activated it satisfies the group filter.
If a shape satisfies at least one of the type filters activated it satisfies the type filter.
If a shape satisfies the name search criterion (if activated) it satisfies the name filter. If the filter is not
activated each section satisfies it.
Ifa shape satisfies each of the data filter activated it satisfies the data filter.

If a shape satisfies each of the design filter activated it satisfies the design filter.

The shapes extracted are those satisfying every filter (kind, group, name, data and

design) specified in this dialog and in the dialogs Filters on datale2] and Choice of a Design

Criterion@ none excluded.

If no filter is specified the whole archive is extracted (usually not suggested with
large archives).
Examples:

To extract every IPE and HE shape, and just them, tick IPE and HE boxes, so to activate
the filter. Remove the tick from all the other boxes. Press the button No Limit if a limit is applied

and the button No Design if a design criterion is applied. Press Archive.

To extract only IPE shapes having area greater than 1000 square mm, activate only the IPE
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box, press the button Limits, activate the Area tick, specify as minimum value 1000 (assuming you
are using mm as length unit) and as maximum value a very large number. Press OK and come back
here, press Archive.

To extract all the I welded shapes named HSU..., activate the HSH filter, activate the name
filter and specify as search string "HSU*"".

To extract only the welded I shapes named HSU.... and those name HSD.... place a tick
only in the HSH check box, activate the name filter and specify as search string "HSU*;HSD*""

You have to design a simply supported 4m steel beam with a 20tons concentrated load in
the middle. The design requires a translation lower than 1/500 of the span. A tensile stress lower
than 1600 Kg/cm?2 is required as well. You wish to use an HE shape.

You will tick the HE box and then choose Design. In the design criteria dialog you will
choose the proper structural schema (simply supported beam with a concentrated load in the
middle), fill the data regarding the span (L=400) and the force value (P=20000) and activate two
criteria, setting k=500 and m=1600. We suppose you are using Kg and em as active units. Then

press OK and Archive to extract the proper shapes (if any).

3.4.1.1.1 Data filters (dialog)

DATA FILTERS
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Active Min i a Active Min bz
Slendemess [~ [0 o wmax [ o [0
Weight o [0 Wmin [ o [0
i2 o [0 WeiMas [ [o [0
i3 o jo Weldin [~ [o i
EIEE) o jo Jb o i
Jman o jo i o i
Jrrin o [0 Crm o i

ok |

This dialog box establishes filters based upon section properties. For any property described in
the dialog box (Slenderness, Weight, ...) it is possible to fix maximum and minimum values to be
respected by sections to be searched. Data filters are fixed using current units. To activate the proper

filter you must add a tick on the relevant box in column “active”. A tick means the filter is active.

This dialog box is reached from button Limits in dialog box Shape Archive Access (581

Symbol self explain themselves, except for Cm (warping constant), Jt (torsional constant), and
it (torsional radius).

If a filter is activated then the extracted shapes will necessarily have to satisfy it.
Numeric data are read depending on active units.

Slenderness and weight filters assume that the length of the element is known. These filters
are therefore reserved to be used in conjunction with program Sargon. Using SAMBA as a standalone

program this two filters must not be activated.

3.4.1.1.2 Choice of a design criterion (dialog)

CHOICE OF A DESIGN CRITERION
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i Choice of a design criterion

p — Origntation———————————— — Dezign criteria
m r— Flexure
T ki<l k
IMC-DISTR  fis 3
P T sem m
f

L T oM <Mpl 0

IEI
IEI
~Data————————
p — Compresgion
™ P < Plim |D
& CNR-10011- 450
© CHR-1001140L%
& AISCASD

L3  EC3

L2

TIET

APP-4PP-CONC_2 RS

d Ok, I Cancel

1

This dialog is used to specify a number of design criteria to be applied to a structural
schema.

First of all you choose the structural schema for the element you wish to design. The
available schemata are clearly described browsing the left control. The choice of a schema is done
by selecting it (that is clicking over it). Among the available schemata there is the beam with springs
at the extremes, averaged between built in and simply supported (the moment at midspan is
pL"2/10, while the moment at the extremes is pL*2/40). This distribution could be useful in
designing frame beams, where each node is elastically joined to the remaining structure.

Once a schema is selected length and load data fields are filled. If the structural schema
mplies a distributed load you must specify p, if it implies one or more concentrated loads you must
specify P. Every data is decoded on the basis of active units. P is a force, p is a force for unit length.

When you specify the column schema you don’t have to specify L, but L2 and L3, that is
the two effective lengths relative to principal axes 2 and 3. If the chosen schema is that of the
column, L is ignored. If, on the other hand, the schema is not that of column, then L2 and L3 are
ignored.

To use design criteria filters you must first select a material. If the material has not
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been selected it is not possible to exit from the dialog box, unless you switch off every
design criterion.

If you use Samba as a standalone application, the material selected is in the top right frame.

If you use Samba as part of Sargon the selected material is that common to every selected beam and
truss element. If the selected elements do not have a material specified, or have different materials,
no material will be selected.

The currently selected material name appears in the readonly edit box under edit boxes referring to

lengths and loads. If this edit box is empty, no material is currently selected.

Columns

If the structural schema is that of column, you must choose the criterion relative to axial load
vP < Plim, specifying the standard used to evaluate the stability curve and the safety factor v (v=1.2
means a safety factor = 1.2). If you choose a column then all other criteria must be switched off.

The Plim value (limit axial load) is computed using stability curves of standards.

Available standards are CNR10011-88 (allowable stress AS or limit state LS); AISC-
ASD-89 standards; Eurocode 3.

Formulae provided by each standard are used in computation, so as to accomplish the
design criterion. In examining the stability situation maximum slenderness is always kept
into account, as computed using specified effective lengths, no matter the axis 2 or 3

specified in the radio buttons.

Beams
Ifthe structural schema is that of a beam (differently loaded and constrained), then you can

specify the following design criteria:

kf<L
Deflection f must be lower than L/k, where k is a design index fixed by the user. The f value
computed is always the maximum, depending on the static schema (load and constraints) that have
been chosen. The elastic modulus is that of selected material. The inertia value used is that of the

specified axis (2 or 3, see radio buttons).
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sM <m
Maximum normal stress due to flexure (sM) must be lower than the limit value,
specified by user, m. Normal stress is evaluated on the basis of De Saint Venant’s theory,
assuming direct flexure around the principal axis specified (2 or 3). The moment is the

maximum read over the beam, even if continuous.
gM <Mpl

The maximum moment read along the beam, times the safety factor g must be lower than
limit plastic moment, evaluated using the yield stress of selected material, and the plastic modulus of
the axis specified (2 or 3).

If the chosen schema is that of a beam, design criteria relative to columns must be switched

off

3.42 Command: Shapes-Add

COMMAND: Shapes-Add

This command adds shapes to the archive.
Adding of shapes using this command (you can add shapes using cut and paste and drag and drop
methods as well) can be done in two ways: adding shapes one by one in an easy, interactive way,

or adding them by reading a file (usually this is done when many shapes are to be read).

Adding shap_es@
Adding shapes one by onel 2]
Adding shapes read in a file [311.

Samba - 1998-2011 - Copyright Castalia srl - Milan - Italy - ww.steelchecks.com



Samba commands 67

As soon as the command is executed a dialog box, Addition of a Shapele7), appears, letting

you choose how to add shapes.
It is not allowed to add a shape having a name already used by another shape in the archive.
It is important to understand that adding shapes is a two step procedure. The first step is to
add shapes fo a waiting list. The second step is to update archives by processing waiting list
content. Update is done automatically exiting from SAMBA, if you choose to save changes, or it can

be done at any time by command Update@.

See also: Delete a shape or a material from waiting list[ 33,

3.4.2.1 Addition of a shape (dialog)

ADDITION OF A SHAPE (DIALOG BOX)

+ Addition of a shape

1

Q| 4| | -
LI~ C

Nl Lo A

This dialog box is used to add sections. If you press one of the image buttons relative to

3
|

each available section type, you will get the proper dialog box, allowing to specify the data relative
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to the chosen section type. If you wish to add generic composed shapes, before you execute the
addition command you have to extract from the archive at least the shapes that you will use to build
the new composed shape (if you did not do that, just exit using Cancel).

If you wish to add many sections at a time, it is possible to specify to the program the name

ofa data file (button File...Eﬁ).

3.4.2.1.1 Fromdialog box

3.4.2.1.1.1 Rolled H sections (dialog)

ROLLED H SECTIONS (DIALOG BOX)

Sezioni laminate ad H

[ [fssiaie &  [Frvm0zr it

200 TP [esszzse 2 [FEE3E2 T3 4o
[0, H [20021es J3  [aonzEias wa
fis I [FoEeess ot [EB123008 wipk2

Messun Mome

i2 ISDEDEE.S? wpl3
IED.E?SS?? i |1154.24?8 ]

Meszun Mome Mome ok I Aggioma | Cancel |

This dialog box provides detailed information about a rolled H-section, and allows it to be
added to the archive and its properties analysed.
When the field relating to a given quantity has a white background, it can be edited;
otherwise, when greyed-out, it is non-editable (as the quantity is derived from the previous ones).
If the dialog box is opened for mformation purposes only, all the quantities are greyed-out
and cannot be edited.
All the quantities derived from the computation that are common to all sections are

shown to the right of the drawing of the section. The section measurements appear on the left.
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The Update button updates the greyed-out data on the basis of the values in the fields with a
white background (the free parameters).

Since October 2005, mnformation about Limit lengths for short and intermediate links

according to Eurocode 3 has been added.

For the meaning of the symbols, please see @Hﬂ for details.

The button Effective values open a dialog boxl143l where effective values can be computed.

ROLLED H SHAPES

je

B
—_—

IFPER 140

These sections are set by the following parameters:

h total height
flange width
a web thickness
e flange thickness
r circular joint radius
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The following rules apply
Each size must be greater than 0;
h>=2e+2r

b >=2e+2r

The torsional stiffhess Jt does not include warping constant, which is computed in Cm.

3.4.2.1.1.2 Urolled sections w ith tapered flanges (dialog)

ROLLED U SHAPES WITH TAPERED FLANGES (CHANNELS, UPN, ISMCOC)

(DIALOG BOX)
H [izzzon7 &  [rzsa0m1 &
[ B ¢ [8110743 j2  [36221.488 w2
. i s [20360  ut  [43E10408 wpk2
. : rl [38236845 2 [1z628152 wpi
|4— - No Name B Im “ Im u
[13392580 e |No Name MName

[ o | Update Cancel

This dialog box is used both to have detailed information about U rolled, and to add the
shape to archive. It is also used to study shape properties.

When a field (edit box) has white background this means that you can modify the value.
When a field has grey background it can not be modified (because you are just enquiring or because

this value is obtained from the others).
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If dialog box is used to enquire every field has grey background and is read-only. On the left
of drawing there are sizes.
The Update button updates the grey-background values on the basis of white background

values (parameters).

As to symbol meaning see details[71]

CHANNELS

P 140 —_—

These sections are set by the following parameters:

h total height

b flange thickness

a web thickness

e flange thickness (b/2 from the extreme for h <= 300mm, (b-a)/2 from the extreme in

other cases)
r web-flange joint radius

rl flange extreme circular radius

Ifh <= 300mm the internal side slope is 8% and value 'e' is computed at a distance equal to
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b/2 from the end. Ifh > 300mm it is 5% and 'e' is computed at (b-a)/2. To use different rules, add
shapes read in a file[s1).

Following rules apply:
every size must be > 0;
total height cannot be lower than what required by flanges

b >= atr+rl

The torsional mnertia is computed neglecting warping.

3.4.2.1.1.3 T rolled sections obtained by cutting rolled H-sections

ROLLED T SECTIONS OBTAINED BY CUTTING ROLLED H SECTIONS (DIALOG

BOX)
[ B " Rolled T sections cbtained cutting relled H sections [&J‘

494657080 A 57 735027 it

W H W Jz W Wz

200 B - . [1002z905 43 10022904 W3

o, ’ JBEGEEEEE Jt  [131971.87 wipi2

I H [58.359531¢ iz 152513966 wpl3

e [45.013638¢ i3 767.12390° |

Mo Mame

|Nu:| Marme Marme OF. | Update | Cancel |

This dialog box provides detailed information about a rolled T-section obtained by cutting
H-sections, and allows it to be added to the archive and its properties analysed.
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When the field relating to a given quantity has a white background, it can be edited;
otherwise, when greyed-out, it is non-editable (as the quantity is derived from the previous ones).

If the dialog box is opened for information purposes only, all the quantities are greyed-out
and cannot be edited.

All the quantities derived from the computation that are common to all sections are shown to
the right of the drawing of the section. The section measurements appear on the left.

The Update button updates the greyed-out data on the basis of the values in the fields with a
white background (the free parameters).

NB: the T-sections that are derived from a corresponding H-section, with a total height equal to half
that of the original, are listed in the archive under the code “TM” followed by the name of the H-
section. For example: TMHE200B is a T-section obtained by dividing an HE200B section in half
On the other hand, if only the lower flange (and the corresponding curved connecting edges) is
removed, the section is added as “Tcode”, where “code” is the code of the original H-section. For

example, the THE200B section.
For the meaning of the symbols, please see @Fﬁ for details

The button Effective values open a dialog boxl143 where effective values can be computed.

ROLLED T-SECTIONS obtained by cutting rolled H-sections
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TIPE 100

These sections are identified via the following parameters:

h total height

b flange width

a web thickness

e thickness of the flanges

r radius of curvature of the edge

The following remarks need to be noted:

* all measurements must be greater than 0;

* h>=etr

*  b>=2et2r

The torsional moment of inertia does not include the warping effects (secondary torsion).

NB: the T-sections that are derived from a corresponding H-section, with a total height equal to half
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that of the original, are listed in the archive under the code “TM” followed by the name of the H-
section. For example: TMHE200B is a T-section obtained by dividing an HE200B section in half. On
the other hand, if only the lower flange (and the corresponding curved connecting edges) is removed,
the section is added as “Tcode”, where “code” is the code of the original H-section. For example, the
THE200B section. If, on the other hand, the lower flange and the entire web is removed, the section
becomes like a plate and is called “Pcode”, where “code” is the code of the original H-section. For

example, the PHE200B section.

3.4.2.1.1.4 Trolled sections (tapered sides) (dialog)

ROLLED T SHAPES (TAPERED SIDES) (DIALOG BOX)

i T shapes <]
H . EE
ET: is [42000 — 2 [ we
. O T
el ) 175 i o wps
el Too [z300000 3 [ezs U
R
i o |7 &0 Mame

[ oo | Update Cancel

This dialog box is used both to have detailed nformation about T shapes (tapered sizes).

Every field has grey background and is read-only. On the left of drawing there are sizes.

As to symbol meaning see details[76]
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ROLLED T SHAPES (TAPERED SIDES)

T80

These sections are set by the following parameters:

h total height

b flange width

a web thickness, h/2 from bottom stem extreme
e flange thickness, b/4 from flange extremes

r web-flange circular joint radius

rl flange bevel radius

2 stem bottom bevel radius

Internal flange side slope is 2%. Stem sides slope is 2%.
Every size must be > 0;
Total height cannot be lower than that required by the flange.

Total width cannot be lower than that required by the stem.

These shapes are seldom used. Their addition is not allowed.
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3.4.2.1.1.5 Rectangular hollow sections (dialog)

RECTANGULAR HOLLOW SECTIONS (ROLLED RHS) (DIALOG BOX)

i1 RHS shapes E

EooT . [paze3izs & o &
[0 T8 r [7280876 jz  [7E19%B81 w2
fi . H — [ear7sarz U3 [ea7vears W3
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———— [fTi5sEm i [71524043 wipi3

Mo MName

IB'I 893833 i3 |9?4.24?80 il

Mo Mame Mame QK. I Update | Cahicel |

This dialog box is used both to have detailed information about rectangular hollow sections
cava a spigoli arrotondati, and to add the shape to archive. It is also used to study shape properties.

When a field (edit box) has white background this means that you can modify the value.
When a field has grey background it can not be modified (because you are just enquiring or because
this value is obtained from the others).

If dialog box is used to enquire every field has grey background and is read-only. On the left
of drawing there are sizes.

The Update button updates the grey-background values on the basis of white background

values (parameters).
As to symbol meaning see details[78]

The button Effective values open a dialog box[143 where effective values can be computed.
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RECTANGULAR HOLLOW SECTIONS (RHS)

LE]

b X

RHS_100:1 00 4x8

These shapes are set by the following parameters:

h overall height

b overall width

a thickness

r external curvature radius

Following restraints apply:

each parameter must be > 0;
r>=a

h>=2r

b>=2r

The torsional inertia is computed neglecting warping and using Bredt’s formulas.
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3.4.2.1.1.6 L rolled sections (dialog)

ROLLED L SHAPES (ANGLES) (DIALOG BOX)

P Angles %]
I H [1315.4512 A o it
[100 B i [z203473 2 [39647.0% o
[0 a ) [f0s233 U3 [1ezeages wa
. < [ea0eT3s8 o [3aEavos3 whie

l
fF 4 : [8257152 iz [15283966 wpis
[17667635 Js e Heme [3522730 3 [aegesams y
[17667635 Uy |No Name Mame
Im i I'I— tan[angle]
[30370818" [28224852 oy &l
[10367085 ), [28:224552 oy Cancel |

This dialog box is used both to have detailed information about L rolled, and to add the
shape to archive. It is also used to study shape properties.

When a field (edit box) has white background this means that you can modify the value.
When a field has grey background it can not be modified (because you are just enquiring or because
this value is obtained from the others).

If dialog box is used to enquire every field has grey background and is read-only. On the left
of drawing there are sizes.

The Update button updates the grey-background values on the basis of white background

values (parameters).

As to symbol meaning see details[s0]
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ANGLES

t1

11

b X

L1000

These sections are set by the following parameters:

h total height

b total width

a legs thickness

r circular joint radius

rl extreme circular bevel radius
The leg sides are parallel.
Following rules apply:

every size must be > 0;

h>= a+r+rl

b >=atr+rl

a>rl
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3.4.2.1.1.7 Irolled sections w ith tapered flanges (dialog)

I ROLLED SECTIONS WITH TAPERED FLANGES (IPN, ISMB) (DIALOG BOX)

i
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IPN 00—
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This dialog box is used to have detailed nformation about I rolled shapes with tapered
flanges.
Every field has grey background and is read-only. On the left of drawing there are sizes.

As to symbol meaning see details[e1]

ROLLED I SHAPES WITH TAPERED FLANGES (IPN, ISMB)
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r

r1
. B
IPM 200

These sections are set by the following parameters:

h total height
total flange width
a web thickness
e flange thickness (b/4 from extremes)
r flange-web circular joint radius
rl extreme circular bevel radius

The side slope is 14%. Value 'e' is computed at a distance equal to b/4 from the end; to use
different rules, add shapes read in a file [511,
Following rules apply:

every size must be >0;
total height can't be lower than what required by flanges (formula omitted)

b >= a+2r+rl

Torsional stiffhess neglects warping.
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3.4.2.1.1.8 Rectangular shapes or plates (dialog)

RECTANGULAR SHAPES OR PLATES (DIALOG BOX)

i Rectangular shapes or Plates
|2000 & o it
H
[1BEEEBEE 2 [3333.3332 w2
200 B
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This dialog box is used both to have detailed nformation about rectangular shapes (or a
plate), and to add the shape to archive. It is also used to study shape properties.

When a field (edit box) has white background this means that you can modify the value.
When a field has grey background it can not be modified (because you are just enquiring or because
this value is obtained from the others).

If dialog box is used to enquire, every field has grey background and is read-only. On the
left of drawing there are sizes.

The Update button updates the grey-background values on the basis of white background

values (parameters).

As to symbol meaning see details[es]

PLATES - RECTANGULAR SHAPES
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P=h45x80

These shapes are set by the following parameters:
h height
width

each parameter must be > 0;

The mertia torsional moment is computed neglecting warping. It is computed using h/b functions.

3.4.2.1.1.9 H shapes (dialog)

H SHAPES (DIALOG BOX)
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i Welded H shapes E2
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This dialog box is used both to have detailed information about H shapes, and to add the
shape to archive. It is also used to study shape properties.

When a field (edit box) has white background this means that you can modify the value.
When a field has grey background it can not be modified (because you are just enquiring or because
this value is obtained from the others).

Ifthe dialog box is used to enquire, every field has grey background and is read-only.

On the left of drawing there are the sizes and the ey distance of center from bottom external
extreme of the shape.

The Update button updates the grey-background values on the basis of white background

values (parameters).
As to symbol meaning see details[ss)

The button Effective values open a dialog box[143l where effective values can be computed.

H SHAPES
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e

i

Hsh400_191

These shapes are set by the following parameters:

h total height

b top flange width

c bottom flange width

a web thickness

e top flange thickness

i bottom flange thickness

Following restraints apply:
each parameter must be > 0;
h>=e+i
b>=a

c>=a

Second order torsional inertia moment neglects warping.

3.4.2.1.1.10 Ushapes (dialog)

U SHAPES (WELDED OR NOT) (DIALOG BOX)
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i U welded shapes
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This dialog box is used both to have detailed information about U shapes, and to add the
shape to archive. It is also used to study shape properties.

When a field (edit box) has white background this means that you can modify the value.
When a field has grey background it can not be modified (because you are just enquiring or because
this value is obtained from the others).

If dialog box is used to enquire, every field has grey background and is read-only. On the
left of drawing there are sizes.

The Update button updates the grey-background values on the basis of white background

values (parameters).
As to symbol meaning see details[e7]

The button Effective values open a dialog box[143) where effective values can be computed.

U SHAPES
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e
H B “v—
e
B
—
Messun Marme

These shapes are set by the following parameters:

h total height
flange width

a web thickness

e flange thickness

Following restraints apply:
each parameter must be >0;
h>=2e

b>=a

Second inertia torsional moment neglects warping.

3.4.2.1.1.11 T shapes (dialog)

T SHAPES (WELDED OR NOT) (DIALOG BOX)
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i T welded shapes E
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This dialog box is used both to have detailed information about T shapes, and to add the
shape to archive. It is also used to study shape properties.

When a field (edit box) has white background this means that you can modify the value.
When a field has grey background it can not be modified (because you are just enquiring or because
this value is obtained from the others).

If dialog box is used to enquire, every field has grey background and is read-only. On the
left of section drawing there are the sizes and the distance ey from the bottom of the section.

The Update button updates the grey-background values on the basis of white background

values (parameters).
As to symbol meaning see details[ss]

The button Effective values open a dialog box[143) where effective values can be computed.

T SHAPES
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Tsh 34

These shapes are set by the following parameters:

h total height
total width

a web thickness

e flange thickness

Following restraints apply:
each parameter must be > 0;
b>=a

h>=e

Second inertia torsional moment neglects warping.

3.4.2.1.1.12 L shapes (dialog)

L SHAPES (WELDED OR NOT) (DIALOG BOX)
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i Welded L shapes E
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This dialog box is used both to have detailed nformation about L shapes, and to add the
shape to archive. It is also used to study shape properties.

When a field (edit box) has white background this means that you can modify the value.
When a field has grey background it can not be modified (because you are just enquiring or because
this value is obtained from the others).

If dialog box is used to enquire every field has grey background and is read-only. On the left
of drawing there are sizes.

The Update button updates the grey-background values on the basis of white background

values (parameters).

As to symbol meaning see details/o1]

L SHAPES
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L100:145

These shapes are set by the following parameters:

h total height

b total width

a thickness of vertical plate

e thickness of horizontal plate

Following restraints apply:
each parameter must be > 0;
h>=e¢

b>=a

The second inertia torsional moment neglects warping.

3.4.2.1.1.13 Box shapes (dialog)

BOX SHAPES (DIALOG BOX)
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i Welded box shapes E2
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This dialog box is used both to have detailed information about box shapes, and to add the
shape to archive. It is also used to study shape properties.

When a field (edit box) has white background this means that you can modify the value.
When a field has grey background it can not be modified (because you are just enquiring or because
this value is obtained from the others).

If dialog box is used to enquire, every field has grey background and is read-only. On the
left of drawing there are sizes.

The Update button updates the grey-background values on the basis of white background

values (parameters).
As to symbol meaning see details[e3]

The button Effective values open a dialog box[143) where effective values can be computed.

BOX SHAPES
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Osh700xE00x245

These shapes are set by the following parameters:

h total height
total width

a webs thickness

e flange thickness

Following restraints apply:
each parameter must be >0;
b>=2a

h>=2e

The second inertia torsional moment neglects warping, and is computed using Bredt’s fomula.

3.4.2.1.1.14 Circular hollow sections, rounds (dialog)

CIRCULAR SHAPES (ROUNDS OR CHS) (DIALOG BOX)

Samba - 1998-2011 - Copyright Castalia srl - Milan - Italy - ww.steelchecks.com



Samba commands

? Tubes and Rounds
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95

This dialog box is used both to have detailed information about circular shapes, and to add
the shape to archive. It is also used to study shape properties.
When a field (edit box) has white background this means that you can modify the value.

When a field has grey background it can not be modified (because you are just enquiring or because

this value is obtained from the others).

If dialog box is used to enquire every field has grey background and is read-only. On the left

of drawing there are sizes.

The Update button updates the grey-background values on the basis of white background

values (parameters).

As to symbol meaning see details[os]

ROUNDS - CIRCULAR HOLLOW SECTIONS
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0244 8x5 6

These shapes are set by the following parameters:

D external diameter
t thickness
Following rules apply:

every parameter must be > 0;

D>=2t

Rounds are obtained by setting t=D/2.

3.4.2.1.1.15 Cshapes (cold formed) (dialog)

C SHAPES (COLD FORMED) (DIALOG BOX)
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i U shapes [cold formed] E

I H B |3‘I 363309 A ID it

|4D B I ID |1?9815.?5 2 I598?.1918 i3

[15 D § [r24s5360 J3 [oe7mzs w3

H 4

|2— i 418.26550 )t 0200639 wipl2
|2— . - l 23928504 2 42883422 WwWpl3
16.365945 gy Mo Mame I'I 5.200335 3 |35.424??? ]

Mo Mame M armne Ok I Update | Cancel |

This dialog box is used both to have detailed information about C rolled, and to add the
shape to archive. It is also used to study shape properties.

When a field (edit box) has white background this means that you can modify the value.
When a field has grey background it can not be modified (because you are just enquiring or because
this value is obtained from the others).

If dialog box is used to enquire every field has grey background and is read-only. On the left
of drawing there are sizes.

The Update button updates the grey-background values on the basis of white background
values (parameters).

Size D can be null, as well as curvature radius r.
As to symbol meaning see M@
The button EN1993-1-3 open a dialog box[143 where effective values can be computed.
The Details Details gives access to another window which lists some important properties,

computed as per appendix C of EN-1993-1-3, givens also in the effective values computation listing

152],
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C SHAPES (cold formed)

Ucf 60x40x15%2

These shapes are set by the following parameters:

H total overall height

B total overall width

D total length of stiffener

r mternal curvature radius
t thickness

Following restraints apply:

each parameter must be > 0, except D and r, which can be = 0;
H > 2t+2r
H>2D
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B> 2t+2r
D>=0
R>=0

Torsional moment neglects warping,

3.4.2.1.1.16 L shapes (cold formed) (dialog)

L SHAPES (COLD FORMED) (DIALOG BOX)
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This dialog box is used both to have detailed information about L rolled, and to add the shape to
archive. It is also used to study shape properties.

When a field (edit box) has white background this means that you can modify the value. When
a field has grey background it can not be modified (because you are just enquiring or because this
value is obtained from the others).

If dialog box is used to enquire every field has grey background and is read-only. On the left of

drawing there are sizes.
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The Update button updates the grey-background values on the basis of white background
values (parameters).

Size D can be null as well as curvature radius r.
As to symbol meaning see detailshod)
The button EN1993-1-3 open a dialog box[143 where effective values can be computed.

The Details Details gives access to another window which lists some important properties,
computed as per appendix C of EN-1993-1-3, givens also in the effective values computation listing

152],

L. SHAPES (cold formed)

Lef 120x70x20x5

These shapes are set by the following parameters:
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O W =

a3

total overall height

total overall width

total length of stiffener
mternal curvature radius

thickness

Following restraints apply:

every parameter must be > 0 except D and r which can be = 0;

H> t+r
H>D
B>D
B> t+r
D>=0
R>=0

The second inertia torsional moment neglects warping.

3.4.2.1.1.17 Z shapes (cold formed) (dialog)

Z. SHAPES (COLD FORMED) (DIALOG BOX)

101
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This dialog box is used both to have detailed information about Z rolled, and to add the shape to
archive. It is also used to study shape properties.

When a field (edit box) has white background this means that you can modify the value. When
a field has grey background it can not be modified (because you are just enquiring or because this
value is obtained from the others).

If dialog box is used to enquire every field has grey background and is read-only. On the left of
drawing there are sizes.

The Update button updates the grey-background values on the basis of white background
values (parameters).

Size D can be null, as well as curvature radius r.
As to symbol meaning see Mm
The button EN1993-1-3 open a dialog box[143 where effective values can be computed.
The Details Details gives access to another window which lists some important properties,

computed as per appendix C of EN-1993-1-3, givens also in the effective values computation listing

152],
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Z. SHAPES (COLD FORMED)

I-—I-

Zcf 100x50x20x4

These shapes are set by the following parameters:

H total overall height

B total overall width

D total lenght of stiffener

r mternal curvature radius
t thickness

Following restraints apply:

Every parameter must be > 0, except D and r, which can be set = 0;
H > 2t+2r
H>2D

103
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B> t+r
D>=0
R>=0

The second inertia torsional moment neglects warping.

3.4.2.1.1.18 W shapes (cold formed) (dialog)

Q)2 SHAPES (COLD FORMED) (DIALOG BOX)
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This dialog box is used both to have detailed information about Q rolled, and to add the
shape to archive. It is also used to study shape properties.

When a field (edit box) has white background this means that you can modify the value.
When a field has grey background it can not be modified (because you are just enquiring or because
this value is obtained from the others).

If dialog box is used to enquire every field has grey background and is read-only. On the left
of drawing there are sizes.

The Update button updates the grey-background values on the basis of white background
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values (parameters).

Internal radius r can be null.
As to symbol meaning see detailshos)
The button EN1993-1-3 open a dialog box[143 where effective values can be computed.

The Details Details gives access to another window which lists some important properties,
computed as per appendix C of EN-1993-1-3, givens also in the effective values computation listing

152],

Q2 SHAPES (cold formed)

ot

Om25x40x15x1.5

These shapes are set by the following parameters:

H total overall height
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B total overall width

D total width of bottom flanges
r mternal curvature radius

t thickness

Following restraints apply:
every parameter must be > 0, except r that can be null;
H > 2t+2r
B> 2t+2r
B> t+r

R>=0

The second inertia torsional moment neglects warping,

3.4.2.1.1.19 Cold formed shapes (dialog)

COLD FORMED SHAPES (DIALOG BOX)
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This dialog box is used to describe generic cold formed shapes. First of all you specify
shape thickness, then you add sides, and finally you choose the name. Thickness can be changed at
any time after the side addition: just change the value and press the update button.

All sizes are read on the basis of active units.

The New side button is used to add a new side, and calls the proper dialog box (Choice of
the side kind and way to addms'ﬂ).

The Remove Side button is used to delete the last side added.

Each time a new side is added data are recomputed. Side can also stand for holes.

Shape can be open or closed. A closed shape ends exactly in the same point where it
began. Torsional constant of closed shapes is computed using Bredt’s formula.

After all sides have been added you can ask the program to compute plastic moduli; you can

do that by applying a tick in the proper check box and then pressing Update button.

The Details button gives access to another window which lists some important properties, computed

as per appendix C of EN-1993-1-3.
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The contents of the subsequent dialog box may be copied and pasted; an example of such a
file is given below. The terminology is the same as that in the appendix, with the sole difference that

the (X, Y) axes are used instead of the (y, z) axes.

R I I I I I I I S S S b I R IR I R I I I I S S R I I I I I I I I I I I R I E I I I R I I I I I I I R R Ik I I I I I I I I I I I I Ik 2

* *
* *
* Cold Formed Section Computation Data *
* *
* Castalia srl - www.castaliaweb.com - Copyright (C) *

AR R RS S S S SE RS ESE SRS ESEEEEESE SRR EEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEE DS SIS

Section is computed according to EN1993-1-3:2006, Annex C
Curved sides, if any, are divided into straight segments

Section: **FxxAxx

N os: 11 - number of original sides

N ass: 11 - number of assumed straight sides

Area: 1.600e-003 - area m”2

Sx0: -1.401e-004 m*3 - first area moment (x,V)

Sy0: 2.704e-004 m*3 - first area moment (x,Vy)

Ix0: 1.608e-005 m*4 - second area moment (x,V)

IyO0: 6.508e-005 m~4 - second area moment (x,V)

Ixy0: -2.368e-005 m*4 - mixed second area moment (x,V)
Xg: 1.690e-001 m - gravity center x coordinate

yg: -8.757e-002 m - gravity center y coordinate

Ix: 3.807e-006 m~4 - second area moment (xg, Vvg)

Iy: 1.938e-005 m~4 - second area moment (xg, Vyg)

Ixy: -3.195e-013 m~4 - mixed second area moment (xg, Vyg)
Icsi: 1.938e-005 m*4 - second area moment (principal axes)
Ieta: 3.807e-006 m"4 - second area moment (principal axes)
alpha: 4.759e-306 (deg) - rotation angle of principal axes
omega,mean: 1.952e-002 m”*2 - omega mean

IxomO: 8.987e-006 m~5 - sectorial constant

IyomO: -2.092e-006 m*5 - sectorial constant

TomomO : 1.445e-009 m*6 - sectorial constant

Ixom: 3.708e-006 m*5 - sectorial constant (xg, vg)

Iyom: 6.433e-007 m"5 - sectorial constant (xg, vg)
Iomom: 8.353e-007 m"6 - sectorial constant (xg, vg)

Iw: 1.701e-008 m"6 - warping constant

It: 4.801e-009 m~4 - torsional constant

xct: 1.690e-001 m - shear center x coordinate

yct: -1.914e-001 m - shear center y coordinate

XS 1.038e-009 m - = xct - xg
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ys: -1.038e-001 m - = yct - yg
x7J: -1.882e-009 m - non symmetry factor
vi: -1.897e-001 m - non symmetry factor

CHOICE OF THE NEW SIDE (DIALOG BOX)

i Choice of the new side E3

A A =

This dialog box is used to choose the kind of the side to be added, and the way to add it. To

each bitmap button is linked a different dialog box and a different choice, according to following code:

b

Makes you add a straight side, tangent to last side. You just have to input side length (with a proper

P

Makes you add a straight side. You must nput absolute coordinates of new pomt (with a proper

dialog box/r1d)).

dialog box/r).
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Makes you add a straight side. You must input new point coordinates relative to last point (with a

Va

Makes you add a circular side. You must nput center coordinates and angular side opening in

#

Makes you add a circular side. You must input average radius and new side angular span (with a

proper dialog boxmﬁ).

degrees (using a proper dialog boxma).

proper dialog boxl112]).

ADDITION OF A STRAIGHT SIDE (DIALOG BOX)

i Adding of a straight side

IE— Lenth Cancel |

[ It's & hole

This dialog box asks the length of the new side in active units and also asks if the side stands
for a hole or not. The side will be added so as to be tangent to last added side. If no side has been

added yet, this dialog box is not available, since its button is inactive.
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ADDITION OF A STRAIGHT SIDE (DIALOG BOX)

i Adding of a straight side

C—
—

[ It's ahole

2
Cancel
z oK

i]

This dialog box asks for the coordinates of the second extreme of the new side, in current

units. It also asks if the side stands for a hole or not. The first extreme of the new side is the second

extreme of'the previously added side. Ifno side has been previously added, initial point coordinates

must be nput (Initial Point Coordinatesh3) dialog box).

If the new side creates a cusp with the previous one the program can not accept the side.

Anyhow, it can add automatically a curved side, so as to smooth the cusp (in this case internal

curvature radius of curved side is asked by Internal Curvature Radius|t13] dialog box).

ADDITION OF A STRAIGHT SIDE (DIALOG BOX)

i Adding of a straight side

—
o

[ It's & hole

kS
Cancel
ki oK

e

This dialog box asks for the coordnates of the second extreme of the new side relative to

Samba - 1998-2011 - Copyright Castalia srl - Milan - Italy - ww.steelchecks.com



112

SAMBA help

the first extreme, in current units. It also asks if the side stands for a hole or not. The first extreme of
the new side is the second extreme of the previously added side. If no side has been previously

added, initial point coordinates must be mnput (Initial Point Coordinates/3] dialog box).

If the new side creates a cusp with the previous one the program can not accept the side.
Anyhow, it can add automatically a curved side, so as to smooth the cusp (in this case internal

curvature radius of side is asked by Internal Curvature Radiusfi13] dialog box).

ADDITION OF A CIRCULAR SIDE (DIALOG BOX)

: Adding of a circular side E3

Cahicel |

I':I Angle in degrees [positive counterclockwize)

™ Itz ahole

This dialog box is used to input the coordinates of the center of the circle on which lays the
new side in for being added, the angular span of the new side, and if the side stands for a hole or
not. The angular span must be input in degrees and is positive if counterclockwise. The new side will
be tangent to the previously added one. If no side has been previously added the program asks for
mitial point coordinates (with a proper dialog boxm?ﬁ) and assumes that the initial tangent is

horizontal. Center coordinates must be input using current units.

ADDITION OF A CIRCULAR SIDE (DIALOG BOX)
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i Adding of a circular side

IE R adiuz
Cahicel |
IIJ Angle in degrees [positive counterclockwize) _
Ok,

[ Itz ahole

This dialog box asks the radius of the circle on which lays the new side, the angular span of
the new side, and if the new side stands for a hole or not. The angular span is in degrees and is
positive if counterclockwise. The new side will be tangent to the previous one. If no side has been
added the program asks the initial point coordinates (with a proper dialog boxm:'ﬂ) and assumes that

mitial tangent is horizontal. The center coordinates must be input using active units.

INITIAL POINT COORDINATES (DIALOG BOX)

i Initial point coordinates

ID— v Cahicel |

When the first side of a generic cold formed shape is added, the program asks for mitial
point coordinates, that is of the first extreme of the side in for being added. This dialog box is used to

mput initial point coordinates, using active units.

INTERNAL CURVE RADIUS (DIALOG BOX)
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Internal curve radius E

When a straight side forming a cusp with the previous one is added, SAMBA asks if the
user wishes to add a circular side capable of smoothing the cusp. If you answer “Yes” the program
asks the nternal radius of pomt-side to be added. This is done by this dialog box. Data must be

mput using current units.

GENERIC COLD FORMED SHAPES

SN X

cold123

Very general cold formed shapes can be added by SAMBA. You can study shapes
obtained as a set of constant thickness sides. Sides can be straight or circular, and must not create
cusps (middle line is contimous with its first derivative).

Side can stand for holes.

The shapes can be open or closed. Ifthey are open the torsional inertia is computed as It =
(1/3)Ls"3, where L is the total length and s is the thickness. If they are closed Bredt’s formula is

used.
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3.4.2.1.1.20 Section composed by angles (dialog)

SECTION COMPOSED BY ANGLES (DIALOG BOX)

115

This dialog box is used for sections composed by angles. There are three possibilities:

i Built up L shapes

3840 A 0 it
3540000 o 49303 621 o
*| L
L2025 = Trize0z U3 [FanzeTEl w3
[ Long side 126660t 49303.621 wpl2
10 D 30.362334 2 74024781 wipl3
Mo Mame 44 590165 3 Fa00 1
|N|:| Hame Mame 0K | Update | Cancel |
Two anglesasa T
i Built up L shapes
3840 A i it
9925204 o 127603.258 o
L 20x25 [t BEZ0000 43 79476604 W3
&
126660 Jb 12760325 wpl2
10 D 50.839832 2 79478.804 ‘wpl3
Ho Mame 38.2BE263 i3 7800 1]
|N|:| Hame Mame 0K | Update | Cancel |

Two angles as a cross
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i Built up L shapes E

[ee0 & o &
[5545200 " 15 [14B04856 vz
[L20e25 ] || [osicznd J3  [Ta0eass w3
j [_ [53320 t [14504556 wipi2
[0 o [19850785 2 [14049%6 whia
Mo Name [ss30165 3 [1se00

Mo Harne M ame oK. I Update

Cancel |

Four angles as a cross

In all cases you must select from list the angle to be used to create the new section. The
Upgrade button upgrades data consequently. The distance d is input to specify the internal distance,
which, in cross sections, is always the same in both directions. Distance d is kept into account in
evaluating properties.

Ifthe new shape is a T one, you must specify if contact side is the short one or the long one.

This information is obviously not necessary if angle has equal sides.

As to the symbol meaning to details[116]

SECTIONS COMPOSED BY ANGLES

2 angles forming a Th?!

2 angles forming a crossh17]

4 angles forming a crossf118]
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T SHAPED COMPOSED ANGLES (2)

L2Tame

These shapes are set by three data: the name of the composing shape, the side of contact
(long or short) the net internal distance d. The distance is kept into account while evaluating shape

properties.

CROSS SHAPED ANGLES (2)

L2C100:10
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These sections are set by the name of the composing shape and by the clear distance d
between the shapes (it is assumed that internal corners lay over a square of side d). The distance is

kept into account in evaluating section properties.

CROSS SHAPED COMPOSED ANGLES (4)

L4CL200:x1 0010

These shapes are set by specifying the name of the composing shape and the clear distance
d between shapes (it is assumed that the internal corners are on a square of side d). The distance is

kept into account in section properties evaluation.

3.4.2.1.1.21 Sections composed by channels (dialog)

SECTION COMPOSED BY CHANNELS (DIALOG BOX)

This dialog box is used for sections composed by channels. It assumes different aspects

depending on the composed shape for which it is used. Two cases are possible:
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i U built up zhapes

2200 A 123303581 it

2120000 o 53000 a2

3
[UPN &0 Elu 360550 43 [eEn w3

43200 Ji 53000 W'pl2
31.042433 2 72100 Wpl3

37902687 3 7800 1]

Mo Mame

Mo Mame M arme 0k | Update | Cancel |

Two channels as ][

i U built up zhapes

2200 A 12930381 it

2120000 o R3000 2

[UPN 80 Eu 1224860 3 24451 W3

43200 Jt 53000 W pl2
31.042433 2 42900 Wipl3

23892660 3 7800 ]

Mo Kame

Mo Marie M ame (1] 4 | Update | Cancel |

Two channels as [ ]

In all cases you must select from the list the channel to be used to compose the section. The
Update button updates data consequently. The distance d is input to establish the internal distance: it is

kept into account in computing properties.

As to the symbol meaning see details[r20
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SECTIONS COMPOSED BY CHANNELS

2 channels [ 20
2 channels | |m

[ ] CHANNELS (2)

0 30_10

These sections are set by the name of the channels used to make them, and by the internal

distance between the two channels. The distance is kept into account in evaluating shape

properties.

1[ CHANNELS (2)
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UH_30_10

These sections are set by the name of the channels used to make them, and by the internal

distance between the two. The distance is kept into account in evaluating shape properties.

3.4.2.1.1.22 Sections composed of polygons (dialog)

SECTIONS COMPOSED OF POLYGONS (DIALOG BOX)

This important dialog box is the point of mput for the data about sections which are
composed of combinations of generic polygons, and is therefore a tool of some significance. This
dialog box is also used to provide nformation about the profile.

When the field relating to a given quantity has a white background, it can be edited;
otherwise, when greyed-out, it is non-editable (as the quantity is derived from the previous ones).

If the dialog box is opened for information purposes only, all the quantities are greyed-out

and cannot be edited.
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Data acquisition of a section made up by polygons L—th
BEI327ET A o
13081856 2 40570165 0
“ 905542144 3 27E7IRL W3

L [4T6701ES wipl2
[122.73468 i [2757364  wpi3
[0Z06165 i3 o
GErre 6 [508T42 46
0 x2 0 w3
Im Principal axes angle

I Computes plastic moduli

Mame
Polygons management
Add palygaon...
todify polwgaon... | 3 |

Remove polpgon!
14
Shift polpgon...

Updates | Cancel

A polygon is added by clicking on the “Add polygon” button, which brings up a further dialog box
[123) that allows a polygon to be defined. When closing the dialog box, the user is prompted to
specify whether the polygon represents a filled or an empty object.

The “>>" and “<<” buttons are used to select one of the polygons which make up the section, and
enable the user to move from one to another. The currently selected polygon is shown filled in in red.
The “Modify Polygon...” button allows the user to re-edit the currently selected polygon, by
reaccessing the dialog box that is used to define an individual polygon.

The “Remove Polygon” button deletes the currently selected polygon.

The “Translate Polygon™ button enables the user to specify a translation vector to apply to the

currently selected polygon.

To compute the plastic W values as well, tick the “Compute Plastic Ws” box and then click
Update.
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A unique name must be chosen for the section to distinguish it from those already present in the

Archive.

Dimensions are given in the active units of measurement.

Given the generality of the problem, the torsional moment of inertia can not be
computed automatically by the program (a differential equation on the partial derivatives
over the domain would need to be solved when only the primary torsion would be
available). It is therefore the user’s responsibility to assign reasonable values for the

torsional moment of inertia and the radius of gyration.
Nevertheless, the computation of the plastic section moduli is carried out automatically by

the program, provided that there is a tick in the dedicated box. This mitiates an iterative process that

enables the plastic section moduli to be evaluated.

INPUT CLOSED POLYGON (DIALOG BOX)

This dialog box provides a workspace for defining closed polygons.

The underlying principle is that points are added one at a time until a polygon is formed. The
first and last points are joined automatically in order to finish the polygon.

The window appears initially as follows:
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Closed polygon input L—th

Mew side

d r
dy / éa;;
C
di &

dy
<l B
T

First point...

Modify points

<8 | b |

1] % taodify paint...
0 I Remave

Adding of prezet polygons

Special polygons...

Cancel Green point iz that cunrently selected

Fed point iz the last added
Polygon is drawn clozed depending on lagt input point.,

If the polygon to be added is one of the standard types, click the Special Polygons button to bring up
the specific_dialog_box/23] for the special polygons. With the special polygons, circles, rectangles,

oriented semicircles or oriented regular polygons can be defined rapidly.

If the polygon is generic, however, the following steps are involved:

1 Specify the coordinates of the first point (in the active unit of measurement).

2 Then enter the subsequent points using the buttons with a blue background. These buttons offer
different ways of specifying the points. The buttons in the first two columns enable the coordinates of
the next point to be entered as the coordinates relative to the point just entered. These coordinates may
be Cartesian (dx, dy), polar (d, o) or mixed (a , dx) (o , dy). The angle o is measured in degrees; it is
positive if measured anticlockwise, and 0 corresponds to a horizontal segment. The final column
enables an arc to be introduced by specifying the coordinates of the centre, its radius, initial and final
flare angles and the number of subdivisions. When an arc is added, all the points on the arc are added

to the pomts already present in the polygon.
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Closed polygon input L—th

Mew side

d r
dy / éa;;
C
di &

dy
<l B
T

First point...

Modify points

<8 | b |

1] % taodify paint...
0 I Remave

Adding of prezet polygons

Special polygons...

Fed point iz the last added
Polygon is drawn clozed depending on lagt input point.,

Cancel Green point iz that cunrently selected

The user can move from one point to another using the “<<” or “>>” buttons. The last point added
is shown in red. The currently selected point is shown in green. The coordinates of the
currently selected point are shown in the x and y fields.

To modify the coordinates of a selected point, click on “Modify point...”.

To remove a selected point (shown in green), click on the “Remove” button.

Special polygons can also be added during the process of adding a generic polygon. Note that the
points on the special polygon will be added to the last point of the current polygon. For example, if the
generic polygon was defined as (P1, P2, P3) and the special polygon is defined as (Q1, Q2, Q3, Q4),
then the resulting polygon will be (P 1, P2, P3, Q1, Q2, Q3, Q4).

INPUT A TYPICAL POLYGON
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x|
—Data
Rectangle having center in [4,B], baze C. height D ||:| A
IU B
Circle with center in [&, B, radius C, number of intervals equal to D ID C
ID 8]
Half circle having center in [&, B], radius C. number of intervals equal to D and angle

of diameter over horizontal equal to E [degrees) IIJ E

Regular polygon having center in [&, B]. radius equal to C, number of sides equal ta D,

angle aver horizantal of first vertex equal to E [dedgrees]

This dialog box provides a workspace for defining special closed polygons. In practice, the
data fields must be filled in according to the actual context. This depends on the type to be chosen.
Once the data have been entered, press the button that corresponds to the desired choice, and the

polygon will be added automatically.

Angles are always expressed in degrees (positive if measured anticlockwise). 0 corresponds

to a horizontal segment oriented towards the right.

POLYGONAL SECTIONS OBTAINED BY JOINING GENERIC POLYGONS
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No Name

These sections are identified as a series of polygons, each of which may represent a filled or

empty object. A huge range of sections can be generated with this model.

The following remarks need to be noted:

*  The overall area must be greater than zero.

*  No polygon may be tangential to or intersect with another polygon.
*  No empty object may contain a filled one.

*  No filled object may be contained inside another.

*  No empty object may be contained inside another.

Given the generality of the problem, the torsional moment of inertia can not be
computed automatically by the program (a differential equation on the partial derivatives
over the domain would need to be solved when only the primary torsion would be
available). It is therefore the user’s responsibility to assign a reasonable value for the

torsional moment of inertia.

Nevertheless, the computation of the plastic section moduli is carried out automatically by

the program, provided that there is a tick in the dedicated box. This initiates an iterative process
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which enables the plastic section moduli to be evaluated.

3.4.2.1.1.23 Generic composed shape (dialog)

GENERIC COMPOSED SHAPES (DIALOG BOX)

This important dialog box is where composed shapes data are input, and is therefore a true

working environment. The dialog box is also used to output shape information.

When the background of a given field is white, this means that datum is editable, if the

background is grey datum is read only (it depends on parameters or the dialog box is used in enquire

mode).
=
— Selected shape [red) IB?BB A IU .
It
[147 j y
811132 g2 [27EERA2 o
=
22 5
|24291192 43 IEICTACEIR e
IU j alt
[2z1376 0 [27EETat wiplz
- |
[Feg7eses 2 [1m87187 w3
% |
[s2575012 i3 [1900 U
_ |
[57564861 oG [33.083268 4G
Dawwn |
1 _ |52.14505353?4115 Princ. awes argle
Mo Marme al= angle in deqrees
L 100x11 - HE 100 &
L 120:9 - ;l HE 1004 [N Name Name
L 11010
HE 100 4 <
L 90613 iy —l [ Computes plastic '
L 100x12
L 11011
L 120+10 ] | Update I Cancel
L 90x14 =
| [ 1 )

Meaning and use of controls

Control A (see image)
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Here all available shapes are listed, that is all the shapes which can be used to create the
new section. The available shapes are those extracted when the command was executed. Therefore
before executing command you must extract at least the shapes you plan to use in order to create the
new shape. Among available sections there are composed and cold formed shapes, so you can have

composed by cold formed and composed by composed.
Control B (see image)

Here are listed the sections making up the new shape, that is the shapes chosen until now.

The selected shape (blue row) is the one painted in red in the full drawing,
Button >>

It is used to add the selected shape in control A to shapes in control B: that is to add a new
composing shape.

Button <<
It is used to delete the selected shape from control B.
Controls in C area (see image)

These controls are used to move the selected shape in control B. Controls “X”, “Y” stands
for X and Y coordinate of selected shape center, while “a” is used to rotate the shape (a is the angle
between selected shape x reference axis and composed shape X reference axis). See the &'cle@
describing the problem. Button “->”, “<-* “Up” and “Down” are used to translate selected shape
so as to search for tangent sides. For instance clicking “->" the selected shape will be moved on the
right until one of its sides gets tangent to one of the other shapes. Move direction depends on the

button choice. Using this command is very useful because it allows a fast and precise move of
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composing shapes, one relative to the others.

“Compute plastic W > control

If this control is active (a tick is applied) computations will include the iterative procedure
used to compute plastic W (see the &‘cle@ describing the problem). We suggest to activate the
control only once you’ve finished to set the shapes, otherwise shapes movement will be lowered
down. After you've applied the tick you must press Update button. If this computation is not

required plastic moduli are set equal to elastic ones.

Update button

It is used to update computed data after a change which does not imply automatic
computation. If; for instance, you manually modify data reported mnside controls “X”, “Y”, and “a”,

or you modify the “compute plastic W control value, you must press Update to get correct values.

How composed shapes are added

Once you’ve extracted composing shapes, if you choose to add a composed shape you’ll
get this dialog box.

Composing shapes are chosen among those of control A and put in control B (even more
than once), using control “>>", Now you select each shape one by one, and position it in the right
place using controls in C area. Buttons “->" “<-*“ “Up” and “Down” are particularly useful, 'cause
usually shapes are mutually tangent . If you wish to change a shape added in control B you first have
to remove it, and then you add the replacing shape.

If during sections moving you cross a physically unallowable layout, “OK” button gets
grayed, to avoid the addition of meaningless shapes.

Moving shapes, do keep into account that shape coordinates are their center coordinates
with respect to global reference axes (see the article f194] describing the problem).

If you wish detailed information about composing shapes you can double click on
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the shape (both in control A and B).

131

Once you’ve got the desired section you place a tick in “Compute plastic W ” and press the

Update button. Plastic moduli are update and are — obviously — always greater than elastic ones.

Plastic moduli computation is not a trivial problem. It may happen that the algorithm does not

converge: you will get a message. This usually happens when plastic neutral axis crosses regions

where sharp curves are present. Usually in sections having one center line this does not happen.

As to symbol meaning see detailshadl

IMPORTANT UPDATE
B ' Composed shapes &J
Selected shape [red) |D e A |D .
. g I
0 =
[ME53261% j2 [15981.176 v
0 =l
=
4 o ﬂ alt
96510818 Jt [15961.176. ‘wpl2
? > |« |
Up | Down | 1153.95721: i2 985454980 wpl3
Materal faagdrant 3 [0y
i— i ] .
Chargs.. | WG |-75.404083 4G
0 w2 |0 %3
No Name 1 al= angle in degrees
|'5|D Prine. axes angle
IPE 160 -
B IPE 360
IFE 1e0 > | IPE 380 [No Nare Name
<4
:EE %ig Q [ Computes plastic ' Ji
IPE 270
IFE 200 Mixed material section
0K | Iz mixed if prezzed
IPE Update Reference material
IPE 450 Cancel 15235
IPE 500
IPE 550
PLATE 500%50 il
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As from November 2004, this range of sections has been further extended to include mixed
sections. In essence, the sections that make up the composite shapes may optionally be allocated a
material, which in general may be different for each.

A reference material then needs to be selected for the final composite section (the material to
which all the computational quantities will be homogenized).

To compute the area, the centre of gravity and the moments of inertia, the homogenization
coeflicient given by Kel=E/Er is used, where Er is the Young's modulus of the reference material.

The elastic section moduli are computed such that multiplying W by the yield stress of the
reference material fyr gives the moment of first plasticization of the section, i.e. the moment at the

elastic limit (at the first point to yield, regardless of the material of which it is made).

Mel=W * fyr

In practice

W = Min{ (Jom * Kpl) / (d Kel)}

where:

¢ Jom s the moment of inertia, homogenized for the main axis considered;

e Kplis the ratio between the yield stress of the material at the point considered and the yield
stress of the reference material;

e Kelis the ratio between the Young’s modulus of the material at the point considered and the
Young’s modulus of the reference material;

e d is the distance of'the point considered from the main axis considered.

In practice, the computation of the plastic section moduli involves calculating the plastic W
values by homogenizing the areas with the factor Kpl, so that multiplying Wpl by the yield stress of

the reference material gives the moment of full plasticization of the section.

Mpl= fyr * W
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Note that there is no need for any of the sections to be made of the reference material, and
therefore homogenization can be carried out against any material.

The modulus of elasticity and yield stress data is taken from the archive, without any
multiplication coefficient being applied.

The “theory”

The “generic composite” section type now enables us to define mixed sections, namely
sections that are made up of various other sections, each of which being made of a different material,
and where all are assumed to be fully bonded, with the plane sections maintained.

Mixed steel/concrete and steel/wood sections can thus be specified, with various types of
concrete or other materials of choice.

All the properties of the section will be standardised against an equivalent material, respect
to which the various component parts will be homogenized. There is no need for any of the

component sections to be made of the reference material.

The materials of the component sections are sourced from the archive, hence they must be present in

it. Where:

n is the number of sections present

Er is the stretch modulus of the reference material

Ei is the stretch modulus of the generic material at generic point i

oyr s the yield stress of the reference material

oyl is the yield stress of the generic material at the generic point of reference, 1

Keli =EvVEr
Kpli =oyi/oyr
We have
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from which the principal axes and the moments of inertia J2 and J3 about them can be derived using
the standard methods.

As for the section moduli W, these are defined such that, when multiplied by the yield stress
of'the reference material, they bring the section, at some point on it and for some material, to its first
yield.

In practice, given the point Pi of material i, and where d is the distance from the main axis
considered, we have

The stress at the point as if it were made of the reference material:

or= Md/J

The homogenized stress (the true stress of the actual material at that point):

o= MKelid/J

The limit condition applies when this stress is equal to the yield of material “1’, and thus:
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MK elid/J=Kplioyr

The moment that achieves this value is given by:

M=(KplJ/dKeli)cyr

Therefore the modulus of the mixed section is given, as the point i varies, by the minimum value of:

W=min{KpliJ/dKeli}

With this assumption, the moment at the section’s elastic limit is given by the usual formula M=Woyr.
As regards the plastic moduli, these are obtained by homogenizing the areas with Kpl rather than
Kel, using the formula:

MpEWployr

Thus the moment of full plasticization of the section is obtained by multiplying Wpl by the yield stress

of'the reference material

At this pomt it is worth making a few remarks about how this data is used.

With the mixed sections, we need to proceed as follows. The sections must be attributed to
the elements in the usual way, although in order for the use of these sections to be meaningful, the
only material that must be allocated to them is the reference material, i.e. the material that the
sectional properties have been homogenized against.

That said, the mixed sections may be used interchangeably with the others, and the elastic
behaviour of the mixed beams can be correctly modelled, in order to obtain stresses and
displacements that are consistent with the theory.

In terms of the results that follow on from this, we need to make the following observations.
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The stress values (N/A), (M/W) and (N/A+M/W) are meaningless, in that the stress
obtained is an ideal, homogenized stress, ie. it is the stress that would apply at the point of first

plasticization if this were made of the reference material, which in general is not going to be the case.

An indirect estimate of the level of utilisation of the section in the elastic phase is given by the

following dimensionless quantity:

M2| M3||

+
M MSel

_| v

] e | [
Nel

N
Ael Gyr ‘ ‘%elgyr ‘ ‘mdo-yr ‘

+ %

2el

where the W values are those computed by the program (and already described above) as elastic
Ws, while Ael is a homogenized area defined so as to give the axial action of the first plasticization
when multiplied by oyr.

Given that

N = Z [(eE,)da = «{Z | EidAJ = EE(Z | Ke,idA] =¢E A

i=1 4 i=l 4; i=1 4

where A is the homogenized area computed by the program, the axial action of the first plasticization
is obtained by requiring that the normal stress at the generic point is equal to the yield stress, taking

the minimum axial action:

N

&E=—o

E A
o -E 5
EA

from the above, the following result applies at the generic point

K .
N=A— &

yr

eli
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hence

K,
A, = Amin { =2~
Keli

The axial action of full plasticization is obtained instead by the following relation:

4,= [K,d4

I Ai

We can now use these results to define a coeflicient of plastic utilisation, as follows:

MIXED SECTIONS — USER NOTES
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B ' Composed shapes lé]
Selected shape [red
lec 39546 & 1] it

0 =y
=1
SIPFT8 3 [0Sy

0 =y
=
716966720 J3 258145 W3
p 0 j alt

20267244t 3750869 wipl2

2 3 | < |
Up | Down | 15298721 i2 2358145 Wwpl3
134 647470 i3 3800 ]
eie— el 0 Wi |7R.A04091 yG
0 w3 1] 3
. .
No Name al= angle in degrees
-9 Princ. ases angle
IFE 160 -
> IPE 360
:EE 1238 IFE 250 |ND Mame MHame
IPE 220 <<
\FE 240 4 I Computes plastic ' Ji.
IFE 270
IPE 300 Mived material section
IFE 330 =l
\PE S50 = 0K Iz mixed if preszed |
IFE 400
It 420 —
IPE 500
|IFE 550

PLATE 50050

In practice, the controls have been relocated to make room for a new “gateway” button,
“Mixed if pressed”. Initially the button is un-pressed, and the dialog box appears as shown in the
figure above. When the button is pressed, the dialog box appears as seen below, and the controls
are enabled to provide the functionality needed to define:

¢ The reference material for the overall section (the Change button in the panel at the bottom).
e The material of which the generic section selected and shown mn red is composed (the

Change button in the panel containing the translation and rotation controls).
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B ' Composed shapes ﬁ
Selected shape [red) Tl e lui ;
L ¢ i
0 =
| :
4465.32610 2 1536171760 sy

0 =y
=
34141318 13 qaR4 54980 W3
- D J

=i al
96.510818: Jt 15961176, wpl2

153987217

=

985454380 wpl3

Material 134 B4747H i3 3800 u

[~ [ R

Mo Name 1al= angle in dearees
-50 Princ. axes angle

:EE :Ilgg 1 4» IPE 360 |ND Mame M
IPE 200 |PE 360 ame
IPE 220 — << i
|PE 240 I Computes plastic ' Jt..
IFE 270 _ _ _
IPE 300 Mived material section
|IFE 330 T
IFE 360 = oK |H f Iz mn-:ec.l |If pressed

eference material
:EE igg Cancel ﬂ 5235
IPE 500
|IFE 550

PLATE 50050 =

1

The reference material and the material of each individual section that makes up the overall
section will need to be defined by selecting from the list of materials in the archive in the usual way,

using the dialog box shown below.

F h |
Material Archive 3]
Hame g E nu Fy -
Bbk250 Z.500e—-00¢& Z.846e+003 1.800e—-001 1_ﬂl}ﬂe+l}
zla Z.752e-008 7.034e+003 Z.700e-001 1.000e+0
woodCl4 3.500e-007 7.138e+002 &_955e+000 1.427e+0
CL3_Rckls Z_.548e-008 Z_Z50e+003 Z_000e-001 1.525%e+0
woodCle 2.700e-007 8.155e+002 7.000e+000 1.&831let+0
woodCl8 3.800e-007 $.174et+002 7.054e+000 1.835e+0
woodC20 3.300e-007 3.684et002 7.050e+000 Z.03%e+0
CL3_Rckz0 Z_.548e-008 Z_55%8e+003 Z_000e-001 Z.03%e+0
woodCZ2 4 _100e-007 1.015%e+003 &_.937e+000 Z.Z243e+0
woodELZ4c 3.500e-007 1.182e+003 8.830e+000 Z.44ge+0
wrndtz4 4 Z0Ne—Nn7 1 121=+003 & a71e+000 3 adfedn
€| i | 3
Cancella
M
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Both the component sections and the component materials must already be present in

the archive before the command is run.

To compute the plastic moduli, tick the corresponding box and click on the Update button.

GENERIC COMPOSED SHAPES

Strange

SAMBA can describe generic composed shapes. This means that you describe sections

obtained by collecting an arbitrary number of shapes, defining each shape position in plane. (shape

center position and rotation angle).

It is also possible to define composed shapes of composed sections.
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Sample section

Samba has handled mixed sections (those with an arbitrary number of materials) as particular generic
composite shapes since November 2004.

3.4.2.1.1.24 Generic shapes (dialog)

GENERIC SHAPES (DIALOG BOX)
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i Generic shapes

J2

W2

J3

W3

Jt

Wpl2

Wpl3

Mo Marne

M armne Ok I Update Cancel

u Ho Name

This dialog box is used both to have detailed information about generic shapes, and to add

the shape to the archive.

A generic shape is here intended as a shape whose static data are known, but nothing else.

As to the symbol meaning, see details[142

GENERIC SHAPES

GEN100x40
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These shapes are directly set specifying their area and mertia values. These shapes are not

within those described by the program. You must specify the following parameters:

J2
J3
Jt

Cs

Cm
W2
W3

WpB3

area
second inertia moment around principal axis 2
second mertia moment around principal axis 3
second torsional inertia moment

mertia radius around axis 2

nertia radius around axis 3

superficie di verniciatura

warping constant (=Iw)

section moduls (axis 2)

section moduls (axis 3)

plastic section modulus (axis 2)

plastic section modulus (axis 3)

Following rules apply:

every parameter must be > 0.

3.4.2.1.1.25 Effective data computation (dialog)

EFFECTIVE DATA COMPUTATION (DIALOG BOX)

N.B.: for an exhaustive description of.... per una descrizione pii approfondita del calcolo delle
caratteristiche efficaci di profili in classe 4, si rimanda alla guida del programma CLASS4 di Castalia
srl. In Samba, infatti, sono state riversate delle funzionalita del suddetto programma (con alcune
limitazioni riguardanti ulteriori profili presenti in CLASS4) relative al calcolo dei profili in classe 4. La
guida di questo programma contiene spiegazioni di base, note sullimplementazione degli algoritmi,
discussione delle problematiche, validazione dei risultati e altri contenuti. La guida di CLASS4 ¢
consultabile liberamente all'indiritto http://www.castaliaweb.com/ita/P/CL4/HTML/index.html.
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NON C'E' LA GUIDA DI CLASS4 IN INGLESE!

This dialog box is used to compute the effective values of class 4 profiles according to
EN1993-1-3 and EN1993-1-5. The dialog box for cold formed shapes is a little bit different from

other shapes, but the structure is the same.

B EN 1993-1-3 and EN1993-1-5 effective data computation

=

=X

Computing data

235 Fy(Mpa) | 360 Fu (WPz)

1.05 Gamma, M0

Select sides belonging to stiffeners

[W|STRAIGHT Len= 12,000 mm t= 1500 mm -
[WICIRCULAR Len= 3.534mm t= 1,500 mm beta(deg) = |
[]STRAIGHT Len= 19.000 mm t= 1,500 mm =
[JCIRCLULAR Len= 3.534mm t= 1,500 mm beta(deg) = -

[JSTRAIGHT Len= 34.000mm t= 1,500 mm '
[JCIRCLLAR Len= 3.534mm t=  1.500 mm beta(deg) = -
[JSTRAIGHT Len= 19.000 mm t= 1,500 mm i

Computing mode
¥ Skip curved sides and modify straights (EN1993-1-3 § 5.1)
I Use real siress level
¥ Compute modified yield stress due to curved sides
I¥ Iterate over stiffeners (optional: 5.5.3.2.(3))

1 K,gr (will be removed partes with length K,gr =gr)
| (=} Output folder

Compute! H

Output data {mm, mm?, mm3)
o aeff [0 N2 o eN3

0 _
W2eff, + 0 w2,eff, provasanba

i eI~
0 W3eff,+ 0 Ww3,eff,

Original, computing and effective cross section drawing Copy

Print

Cross-section N

M2m | M2p | Computing cross-section |

M3m M3p

Cancel

Example: cold formed shape
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7 EN 1993-1-3 and EN1993-1-5 effective data computation (=] B [
Computing data
25 FyMp) |30 Fu(vpa)
103 Gamma, M0
Computing mode
I Use real stress level
1 K,ar (will be removed partes with length K,gr =ar)
| c Output folder
Compute! H
Qutput data {mm, mm2, mm3}
[0 acff [0 en2 |0 N3
0 W2eff, + o W2,eff,- No Name
0 w3eff, + 0 w3,eff,-
Criginal, computing and effective cross section drawing Copy Print
Cross-section N
MZm | M2p | Computing cross-section |
B F5E Cancel
Example: non cold formed shape
.
Computing data

In these section, material properties must be defined (Fy, Fu and Gamma,MO0). In the list of
shape sides (for cold formed only) must be ticked the sides considered as stiggeners (both straight

sides and following circular sides).

2

stiffeners

Computing mode
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In this section, for cold formed only the user defines if shape with round corners must be
straighten according to paragraph 5.1 of the European Standard. For all the shapes, the user

defines if real stress levels must be used (if this option is ticked, a compressed side with o, < fy will

be computed using Lp g Instead of Lp ). For cold formed only, user defines if modified yield stress

d

due to curved sides must be computed (work hardening) and if iterations must be performed in
order to re-compute effective part when stiffener buckling occurs or if computetion must be
stopped, according to 1993-1-3 paragraph 5.5.3.2(3); at last, kgr value must be fixed (it is equal to
1 by default): this parameter defines sides length when straighten computation area is assumed; side
length bp is equal to b_-gr, where b_is the length given by extending each side to the line of adjacent

straight sides; bp and b are:
bpsz-gr,l-gr,z
b=bp+(1—kgr)gr’]Jr(l—kgr)gr’2

bx
4—"‘—\ b
I bp
X

Output listing folder can be changed: default folder is c:.

Compute!
The button Compute! runs effective values computation according to European Standard.
Proper messages warn the user if some Standard criteria are not satisfied (for example, if a stiffener

is too long). At the end of the computation, output listingm can be automatically opened.
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Output data and picture
After the computation, use buttons in Original, computing and effective cross section

drawing to display the following images:

¢ Cross-section: gross cross-section is displayed (default image, computation is not required).

e Computing cross-section: cross-section used for computation, it can coincide or not with the
gross one.

o N, M2p, M2m, M3p, M3m: effective cross-sections for axial force, positive (p) bending moment
around axis 2, negative (m) bending moment around axis 2, positive bending moment around axis

3, negative bending moment around axis 3.

Current image can be printed or copied and pasted in documents, reports, etc.

The following figure shows the gross-cross section of a cold formed shape (on the left) and

the straighten computation section of the same shape (on the right).

Gross cross-section Computation cross-section

The following figure show effective cross-sections computed by CLASS4 for a cold formed
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shape in these conditions: axial force (a), positive bending moment M2 (b) and negative bending

moment M3 (c).

Omega cf 80x80x1.5 Omega cf 80x80x1.5 Omega cf 80x80x1.5

Non-effective parts are in white

Notes:

¢ For rectangular hollow sections (RHS) curved corners are never straightened.

® For hot-rolled H and T shapes, round corners are replaced in computation section with
rectangular areas.

e [fa section with straightened curved corners is computed as fully effective for a load condition, the

corresponding gross cross-section value is assumed.

OUTPUT LISTING WITH EFFECTIVE DATA

The output listing contains information about gross cross-section, computation section,

computation settings and results.

The listing is in the folderhas) defined by the user. File name is: "section_name -fy=7??? -

gm=2?2.txt" , where 777 are the values defined for yield stress and safety factor.
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An example listing is reported below, with comments and explanations of the different
sections. Output listing parts have a grey background.

B R I I I I I I I I I I I I I I R S I I I I R I b I I I I S I I I I S R I R R R b b b b 2 2 S S b S S S

Effective data computation

Castalia srl - Italy - www.castaliaweb.com
khkhkkhkhkkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkrkhkhhkhhhkhkrhkhhkhkhkhkhkrhhrkhhkhhkhxkx

* *
* *
* *
* EN 1993-1-3 and EN1993-1-5 *
* *
* *
* *

After the heading, the first part of output listing contains a description of the gross cross-
section and its sides. The following data are given: section name, number of sides, gravity center
coordinates (xg, yg), total area, mertia moments J2 and J3 (2 refers to y axis, 3 to z axis),bending
moduli W2 and W3, principal axes angle alpha (degrees).

For each side (element) are given: side number (#), type and thickness; extremes
coordinates (x/, y/ and x2, y2) line segments gr/ and gr2 to be removed from straightened side
extremes; side lenght (/en) and b[j lenght.

Material data are given: yield stress fy »» ultimate stress f , safety factor v, (gamma), f,
value equal to fy /Y mo @nd fy , value according to EN1993-1-3:2006 paragraph 3.2.2(3).

Since the first part of the listing refers ti gross cross-section, without curved corners

straightening, gr are always null and bp length is equal to original side.
While bp is the length for b/t computation, b is the sum of bp and gr segments (or a part of

them):
b=bp+( 1 -Kgr)gr, St -Kgr)gr’2

Cross-section name: Omega cf
Number of sides : 9
xXg= 53.500 mm yg= 46.794 mm Area= 3.902e+002 mm?

J2= 3.370e+005 mm~4 J3= 5.071e+005 mm~4 W2= 7.088e+003 mm? W3= 9.478e+003 mm?
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Angle principal axes (deg)= 0.000

Cross-section side description

Element # 1 - Straight element - Thickness= 1.500 mm
x1l = 0.000 mm vyl = 0.000 mm
x2 = 12.000 mm y2 = 0.000 mm
grl= 0.000 mm gr2= 0.000 mm
b= 12.000 mm DbP = 12.000 mm
Element # 2 - Circular element - Length= 3.534 mm - Thickness= 1.500 mm
xs = 12.000 mm ys = 0.000 mm
xe = 14.250 mm vye = 2.250 mm
xc = 12.000 mm yc = 2.250 mm Dbet(deg)= 90.000
Element # 3 - Straight element - Thickness= 1.500 mm
xl = 14.250 mm yl = 2.250 mm
x2 = 14.250 mm y2 = 76.250 mm
grl= 0.000 mm gr2= 0.000 mm
b= 74.000 mm DbP = 74.000 mm
Element # 4 - Circular element - Length= 3.534 mm - Thickness= 1.500 mm
xs = 14.250 mm ys = 76.250 mm
xe = 16.500 mm vye = 78.500 mm
xc = 16.500 mm yc = 76.250 mm Dbet(deg)= -90.000
Element # 5 - Straight element - Thickness= 1.500 mm
xl = 16.500 mm vyl = 78.500 mm
x2 = 90.500 mm y2 = 78.500 mm
grl= 0.000 mm gr2= 0.000 mm
b= 74.000 mm DbP = 74.000 mm
Element # 6 - Circular element - Length= 3.534 mm - Thickness= 1.500 mm
xs = 90.500 mm ys = 78.500 mm
xe = 92.750 mm vye = 76.250 mm
xc = 90.500 mm yc = 76.250 mm bet(deg)= -90.000
Element # 7 - Straight element - Thickness= 1.500 mm
xl = 92.750 mm yl = 76.250 mm
x2 = 92.750 mm vy2 = 2.250 mm
grl= 0.000 mm gr2= 0.000 mm
b= 74.000 mm bP = 74.000 mm
Element # 8 - Circular element - Length= 3.534 mm - Thickness= 1.500 mm
xs = 92.750 mm vys = 2.250 mm
xe = 95.000 mm vye = 0.000 mm
xc = 95.000 mm vyc = 2.250 mm Dbet(deg)= 90.000
Element # 9 - Straight element - Thickness= 1.500 mm
xl = 95.000 mm yl = 0.000 mm
x2 = 107.000 mm vy2 = 0.000 mm
grl= 0.000 mm gr2= 0.000 mm
b= 12.000 mm bP = 12.000 mm
fyb = 235.00 MPa fu= 360.00 MPa gamma= 1.050 fd= 223.81 MPa
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fya = 249.42 Mpa

Then, user settings are given. For example:

User's choice: circular elements will be deleted modifying straight element
size

User's choice: maximum compression stress levels on side will be considered
User's choice: perform modification ("iteration") for stiffeners

User's choice: gr addition modification factor (kgr=1-> gr are removed,
kgr=0-> gr are kept) kgr = 1.00

Similarly to gross cross-section, now is given the computation section. If round corners
have been straightened, the total number of computation section sides is lower than gross cross-
section one; sides length is greater because of the straightening and positions of their extremes is. In

addition, gr will not be null, generally, and b will be different from bp (if Kgr is not equal to 1).

- Computing section data (circular sides removed) -

Cross-section name: Omega cf
Number of sides : 5
xg= 53.500 mm yg= 46.835 mm Area= 3.881e+002 mm?2

J2= 3.338e+005 mm"4 J3= 5.038e+005 mm"4 W2= 7.015e+003 mm? W3= 9.417e+003 mm?
Angle principal axes (deg)= 0.000

Cross-section side description

Element # 1 - Straight element - Thickness= 1.500 mm
x1l = 0.000 mm vyl = 0.000 mm
x2 = 13.591 mm y2 = 0.000 mm
grl= 0.000 mm gr2= 0.659 mm
b= 13.591 mm DbP = 13.591 mm
Element # 2 - Straight element - Thickness= 1.500 mm
xl = 14.250 mm vyl = 0.659 mm
x2 = 14.250 mm vy2 = 77.841 mm
grl= 0.659 mm gr2= 0.659 mm
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b= 77.182 mm DbP = 77.182 mm
Element # 3 - Straight element - Thickness= 1.500 mm
xl = 14.909 mm vyl = 78.500 mm
x2 = 92.091 mm y2 = 78.500 mm
grl= 0.659 mm gr2= 0.659 mm
b= 77.182 mm DbP = 77.182 mm
Element # 4 - Straight element - Thickness= 1.500 mm
xl = 92.750 mm vyl = 77.841 mm
x2 = 92.750 mm y2 = 0.659 mm
grl= 0.659 mm gr2= 0.659 mm
b= 77.182 mm DbP = 77.182 mm
Element # 5 - Straight element - Thickness= 1.500 mm
x1l = 93.409 mm vyl = 0.000 mm
x2 = 107.000 mm y2 = 0.000 mm
grl= 0.659 mm gr2= 0.000 mm
b= 13.591 mm DbP = 13.591 mm

In the following section, some important values are given, according to EN-1993-1-3 Annex

C. Here, axes are called x and y nstead of y and z.

® section name

¢ number of original sides and number of assumed straight sides
e total area

¢ first area moments Sx0 e Sy0 about x and y axes

¢ second area moments Ix(0, Iy0 e Ixy( around x and y axes

e gravity center coordinates xg, yg

¢ second area moments Ix, Iy e Ixy around x and y axes shifted to gravity center
¢ second area moments /csi e leta around principal axes

¢ angle of'the principal axes alpha

* » mean value, omega,mean

e sectorial constants Ixom0, Iyom0, lomom(

e sectorial constants Ixom, Iyom, lomom

e warping constant /w and torsional constant /¢

¢ le coordinate del centro ditaglio xct e yct

e values xs=xct-xg and ys=yct-yg
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¢ non symmetry factors xj and yj

Section is computed according to EN1993-1-3:2006, Annex C
Curved sides, if any, are divided into straight segments

Section: Omega cf

N os: 5 - number of original sides

N ass: 5 - number of assumed straight sides

Area: 3.881e+t002 - area mm” 2

SEAUE 1.818e+004 mm*3 - first area moment (x,V)

Sy0: 2.076e+004 mm"3 - first area moment (x,Vy)

Ix0: 1.185e+006 mm~4 - second area moment (x,Vy)

IyO0: 1.615e+006 mm~4 - second area moment (x,Vy)

Ixy0: 9.724e+005 mm”~4 - mixed second area moment (x,V)
Xg: 5.350e+001 mm - gravity center x coordinate

vg: 4.684e+001 mm - gravity center y coordinate

Ix: 3.338e+005 mm~4 - second area moment (xg, yg)
Iy: 5.037e+005 mm~4 - second area moment (xg, yg)
Ixy: 1.852e-003 mm~4 - mixed second area moment (xg, VQg)
Icsi: 5.037e+005 mm~4 - second area moment (principal axes)
Ieta: 3.338e+005 mm~4 - second area moment (principal axes)
alpha: 6.242e-007 (deg) - rotation angle of principal axes
omega,mean: -3.595e+003 mm*2 - omega mean

IxomO: -1.320e+008 mm”~5 - sectorial constant

IyomO: -4.769e+007 mm~5 - sectorial constant

TomomO: 1.276e+010 mm~6 - sectorial constant

Ixom: -5.735e+007 mm"5 - sectorial constant (xg, vyg)
Iyom: 1.766e+007 mm”~5 - sectorial constant (xg, vg)
Iomom: 7.744e+009 mm~6 - sectorial constant (xg, vg)
Tw: 2.808e+008 mm*6 - warping constant

It: 2.911e+002 mm”~4 - torsional constant

xct: 5.291e+001 mm - shear center x coordinate

yct: 1.138e+002 mm - shear center y coordinate

XS -5.889e-001 mm - = xct - xg

ys: 6.700e+001 mm - = yct - yg

X7 -5.889e-001 mm - non symmetry factor

vi: 7.945e+001 mm - non symmetry factor

Information about starting, intermediate and end stiffeners are given (presence, number of

folds).

Samba - 1998-2011 - Copyright Castalia srl - Milan - Italy - ww.steelchecks.com



154

SAMBA help

Starting stiffener has 1 edge fold
End stiffener has 1 edge fold
There is no intermediate stiffener

In the following section, all the computation required to get effective area in compression are

given. For each side (element) of the computation section these data are reported:

element number (#);
doubly supported element or outstanding element;
if outstanding, which end is free and which one is connected to another side (supported);

side length b, as previously defined (b=bp+(1 'Kgr)gr,ﬁ(l -Kgr)gr’z);

® orl, gr2 and bp have been previously defined;

thickness ¢;

bp:t is the ratio between bp and t;

side ends coordinates (x/, yI e x2, y2);

stresses o, and o, (sigmal and sigma?),

k_ (Ksigma) is buckling coeficient;

Lambda,p 1s plate relative slenderness;

rho is the reduction factor according to EN1993-1-5:2006 par. 4.4(2);

Chi (y) is side reduction factor for buckling;

Lambda,p,red;

each side can be fully or partially effective

the effective area of the side is given; if side is not fully effective, the area is lower than the total

one;

® Area,kgr value is given: it is the part of the total area involved by gr segments, eventually re-

added;
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* b, ﬁis the effective width at the extremes (end I and end 2);

¢ uneffective width
Information about the stiffeners:

e Start / end stiffener could be in tension: if this situation occurs, it's reported;
e if it is not in tension, start/end stiffener will be modified if buckling is reached;
® As and Is values are given (stiffener area and first area moment);

® K is the support given from the other sides, s,cr (o, ) is critic elastic stress;

® lam,s (1) 1s stiffener slenderness.

Element #1 : outstand element (stiffener) supported at end 2, free at end 1

b=14.25 mm grl=0.00 mm gr2=0.66 mm DbP=13.59 mm t=1.50 mm DbP:t =9.06

x1= 0.00 mm yl= 0.00 mm xX2= 13.59 mm vy2= 0.00 mm

sigmal= -223.81 MPa sigma2= -223.81 Mpa

Ksigma= 0.50 Lambda,p= 0.45 Chi= 0.66 Lambda,p,red= 0.37 rho= 1.000

Fully effective element. Area = 2.039e+001 mm? (Area,kgr = 0.000e+000 mm?)
Element #2 : doubly supported element

b=78.50 mm grl=0.66 mm gr2=0.66 mm bP=77.18 mm t=1.50 mm bP:t = 51.45

x1= 14.25 mm yl= 0.66 mm xX2= 14.25 mm y2= 77.84 mm

sigmal= -223.81 MPa sigma2= -223.81 Mpa stress ratio psi= 1.00

Ksigma= 4.00 Lambda,p= 0.91 rho= 0.836

Partially effective element. Area = 9.676e+001 mm? (Area,kgr = 0.000e+000 mm?)
beff at end 1=32.254 mm -beff at end 2=32.254 mm -uneffective width =12.673 mm

Element #3 : doubly supported element
b=78.50 mm grl=0.66 mm gr2=0.66 mm DbP=77.18 mm t=1.50 mm DbP:t = 51.45
x1l= 14.91 mm yl= 78.50 mm x2= 92.09 mm y2= 78.50 mm
sigmal= -223.81 MPa sigma2= -223.81 Mpa stress ratio psi= 1.00
Ksigma= 4.00 Lambda,p= 0.91 rho= 0.836

Partially effective element. Area = 9.676e+001 mm? (Area,kgr = 0.000e+000 mm?)
beff at end 1=32.254 mm -beff at end 2=32.254 mm -uneffective width =12.673 mm

Element #4 : doubly supported element
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b=78.50 mm grl=0.66 mm gr2=0.66 mm bP=77.18 mm t=1.50 mm DbP:t = 51.45
x1l= 92.75 mm yl= 77.84 mm x2= 92.75 mm y2= 0.66 mm
sigmal= -223.81 MPa sigma2= -223.81 Mpa stress ratio psi= 1.00

Ksigma= 4.00 Lambda,p= 0.91 rho= 0.836

Partially effective element. Area = 9.676e+001 mm? (Area,kgr = 0.000e+000 mm?)

beff at end 1=32.254 mm -beff at end 2=32.254 mm -uneffective width =12.673 mm

Element #5 : outstand element (stiffener) supported at end 1, free at end 2

b=14.25 mm grl=0.66 mm gr2=0.00 mm DbP=13.59 mm t=1.50 mm DbP:t =9.06

x1= 93.41 mm yl= 0.00 mm xX2= 107.00 mm y2= 0.00 mm
sigmal= -223.81 MPa sigma2= -223.81 Mpa

Ksigma= 0.50 Lambda,p= 0.45 Chi= 0.66 Lambda,p,red= 0.37 rho= 1.000
Fully effective element. Area = 2.039e+001 mm? (Area,kgr = 0.000e+000 mm?)

Start stiffener will be modified (distorsional buckling) .
As=75.631 mm? Is=1.152e+003 mm"4 K=2.030e-001 N/mm?, s,cr= 185.273 MPa lam,s
Chi=0.66

End stiffener will be modified (distorsional buckling).
As=75.631 mm? Is=1.152e+003 mm"4 K=2.030e-001 N/mm?, s,cr= 185.273 MPa lam,s
Chi= 0.66

=1.13

=113

With the same structure previously seen for the effective area in compression, the following

section contains data for the computation of positive bending moment M2 resistance modulus.

Element #1 : outstand element (stiffener) supported at end 2, free at end 1

b=14.25 mm grl1=0.00 mm gr2=0.66 mm DbP=13.59 mm t=1.50 mm DbP:t =9.06

x1l= 0.00 mm yl= 0.00 mm x2= 13.59 mm y2= 0.00 mm

sigmal= -223.81 MPa sigma2= -223.81 Mpa

Ksigma= 0.50 Lambda,p= 0.45 Chi= 0.79 Lambda,p, red= 0.40 rho= 1.000

Fully effective element. Area = 2.039e+001 mm? (Area,kgr = 0.000e+000 mm?)
Element #2 : doubly supported element

b=78.50 mm grl=0.66 mm gr2=0.66 mm DbP=77.18 mm t=1.50 mm DbP:t = 51.45

x1= 14.25 mm yl= 0.66 mm x2= 14.25 mm y2= 77.84 mm

sigmal= -220.81 MPa sigma2= 130.30 Mpa stress ratio psi= =0.59

Ksigma= 14.93 Lambda,p= 0.47 rho= 1.000

Fully effective element. Area = 1.158e+002 mm? (Area,kgr = 0.000e+000 mm?

Element #3 : doubly supported element

)
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b=78.50 mm grl=0.66 mm gr2=0.66 mm bP=77.18 mm t=1.50 mm DbP:t
x1l= 14.91 mm yl= 78.50 mm x2= 92.09 mm y2=
sigmal= 133.29 MPa sigmaZ2= 133.29 Mpa stress ratio psi= 0.
Ksigma= 0.00 Lambda,p= 0.00 rho= 1.000

Fully effective element. Area = 1.158e+002 mm? (Area,kgr= 0

Element #4 : doubly supported element
b=78.50 mm grl=0.66 mm gr2=0.66 mm bP=77.18 mm t=1.50 mm DbP:t
x1= 92.75 mm yl= 77.84 mm X2= 92.75 mm y2=
sigmal= 130.30 MPa sigma2= -220.81 Mpa stress ratio psi= -0.
Ksigma= 14.93 Lambda,p= 0.47 rho= 1.000

S, 45

78.50 mm

00

.000e+000 mm?)

S, 45

0.66 mm

59

Fully effective element. Area = 1.158e+002 mm? (Area,kgr = 0.000e+000 mm?)

Element #5 : outstand element (stiffener) supported at end 1, free at end 2
b=14.25 mm grl=0.66 mm gr2=0.00 mm DbP=13.59 mm t=1.50 mm bP:t =9.06
x1= 93.41 mm yl= 0.00 mm X2= 107.00 mm y2= 0.00 mm
sigmal= -223.81 MPa sigma2= -223.81 Mpa
Ksigma= 0.50 Lambda,p= 0.45 Chi= 0.79 Lambda,p,red= 0.40 rho= 1.000

Fully effective element. Area = 2.039e+001 mm? (Area, kgr =

Start stiffener will be modified (distorsional buckling).

0.000e+000 mm?)

As=49.510 mm? Is=9.857e+002 mm"4 K=2.030e-001 N/mm?, s,cr= 261.828 MPa lam,s =0.95

Chi=0.79

End stiffener will be modified (distorsional buckling).

As=49.510 mm? Is=9.857e+002 mm"4 K=2.030e-001 N/mm?, s,cr= 261.828 MPa lam,s =0.95

Chi=0.79

The same is reported for negative bending moment M2 resistance modulus.

Element #1 : outstand element supported at end 2, free at end

b=14.25 mm grl1=0.00 mm gr2=0.66 mm DbP=13.59 mm t=1.50 mm

x1= 0.00 mm yl= 0.00 mm x2= 13.59 mm
sigmal= 223.81 MPa sigmaZ2= 223.81 Mpa stress ratio psi=
Ksigma= 0.00 Lambda,p= 0.00 rho= 1.000

1

y2

bP:t =9.
0.00

0

Fully effective element. Area = 2.039e+001 mm2? (Area,kgr= 0.000e+000

Element #2 : doubly supported element
b=78.50 mm grl=0.66 mm gr2=0.66 mm DbP=77.18 mm t=1.50 mm
x1l= 14.25 mm yl= 0.66 mm x2= 14.25 mm

y2

bP:t

77 .

06
00 mm

mm? )

51.45

84 mm
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sigmal= 220.55 MPa sigma2= -161.59 Mpa stress ratio psi= -1.36
Ksigma= 33.44 Lambda,p= 0.31 rho= 1.000
Fully effective element. Area = 1.158e+002 mm? (Area,kgr = 0.000e+000 mm?)

Element #3 : doubly supported element
b=78.50 mm grl=0.66 mm gr2=0.66 mm DbP=77.18 mm t=1.50 mm DbP:t = 51.45
x1= 14.91 mm yl= 78.50 mm xX2= 92.09 mm y2= 78.50 mm
sigmal= -164.85 MPa sigma2= -164.85 Mpa stress ratio psi= 1.00
Ksigma= 4.00 Lambda,p= 0.91 rho= 0.836

Partially effective element. Area = 9.676e+001 mm? (Area,kgr = 0.000e+000 mm?)
beff at end 1=32.254 mm -beff at end 2=32.254 mm -uneffective width =12.673 mm

Element #4 : doubly supported element
b=78.50 mm grl=0.66 mm gr2=0.66 mm DbP=77.18 mm t=1.50 mm DbP:t = 51.45
x1= 92.75 mm yl= 77.84 mm x2= 92.75 mm y2= 0.66 mm
sigmal= -161.59 MPa sigmaZ2= 220.55 Mpa stress ratio psi= -1.36
Ksigma= 33.44 Lambda,p= 0.31 rho= 1.000

Fully effective element. Area = 1.158e+002 mm? (Area,kgr = 0.000e+000 mm?)

Element #5 : outstand element supported at end 1, free at end 2

b=14.25 mm grl=0.66 mm gr2=0.00 mm DbP=13.59 mm t=1.50 mm DbP:t =9.06

x1l= 93.41 mm yl= 0.00 mm x2= 107.00 mm y2= 0.00 mm
sigmal= 223.81 MPa sigmaZ2= 223.81 Mpa stress ratio psi= 0.00
Ksigma= 0.00 Lambda,p= 0.00 rho= 1.000

Fully effective element. Area = 2.039e+001 mm? (Area,kgr= 0.000e+000 mm?)

Start stiffener is in tension.
End stiffener is in tension.

...for posttive bending moment M3 resistance modulus...

Element #1 : outstand element supported at end 2, free at end 1

b=14.25 mm grl=0.00 mm gr2=0.66 mm DbP=13.59 mm t=1.50 mm bP:t =9.06

x1l= 0.00 mm yl= 0.00 mm x2= 13.59 mm y2= 0.00 mm
sigmal= 149.72 MPa sigmaZ2= 102.27 Mpa stress ratio psi= 0.00
Ksigma= 0.00 Lambda,p= 0.00 rho= 1.000

Fully effective element. Area = 2.039e+001 mm? (Area,kgr= 0.000e+000 mm?)

Element #2 : doubly supported element
b=78.50 mm grl=0.66 mm gr2=0.66 mm bP=77.18 mm t=1.50 mm DbP:t = 51.45
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x1= 14.25 mm yl= 0.66 mm x2= 14.25 mm y2= 77.84 mm
sigmal= 100.29 MPa sigmaZ2= 137.63 Mpa stress ratio psi= 0.00
Ksigma= 0.00 Lambda,p= 0.00 rho= 1.000

Fully effective element. Area = 1.158e+002 mm? (Area,kgr = 0.000e+000 mm?)

Element #3 doubly supported element
b=78.50 mm grl=0.66 mm gr2=0.66 mm DbP=77.18 mm t=1.50 mm DbP:t = 51.45
x1l= 14.91 mm yl= 78.50 mm x2= 92.09 mm y2= 78.50 mm
sigmal= 135.65 MPa sigma2= -133.79 Mpa stress ratio psi= -1.01
Ksigma= 24.25 Lambda,p= 0.37 rho= 1.000

Fully effective element. Area 1.158e+002 mm?

Element #4 doubly supported element
b=78.50 mm grl=0.66 mm gr2=0.66 mm DbP=77.18 mm
x1= 92.75 mm yl= 77.84 mm x2=
sigmal= -136.41 MPa sigma2= -173.74 Mpa stress
Ksigma= 4.47 Lambda,p= 0.86 rho= 0.883
Partially effective element. Area = 1.023e+002 mm?2

beff at end 1=35.827 mm -beff at end 2=32.351 mm -uneffective

(Area,kgr= 0

.000e+000 mm?)

t=1.50 mm DbP:t = 51.45
92.75 mm y2= 0.66 mm
ratio psi= 0.79

0.000e+000 mm?)
9.004 mm

(Area, kgr

width

Element #5 outstand element (stiffener) supported at end 1, free at end 2
b=14.25 mm grl=0.66 mm gr2=0.00 mm DbP=13.59 mm t=1.50 mm bP:t =9.06
x1= 93.41 mm yl= 0.00 mm X2= 107.00 mm y2= 0.00 mm
sigmal= -176.36 MPa sigma2= -223.81 Mpa
Ksigma= 0.50 Lambda,p= 0.45 Chi= 0.65 Lambda,p,red= 0.37 rho= 1.000
Fully effective element. Area = 2.039e+001 mm? (Area,kgr = 0.000e+000 mm?)

Start stiffener is in tension.

End stiffener will be modified (distorsional buckling).

As=75.816 mm? Is=1.152e+003 mm"4 K=2.030e-001 N/mm?, s,cr= 184.883 MPa lam,s =1.13

Chi=0.65

...and for negative bending moment M3 resistance modulus.

- Effective bending modulus due to a negative M3 -

Element #1 outstand element (stiffener) supported at end 2, free at end 1
b=14.25 mm grl=0.00 mm gr2=0.66 mm DbP=13.59 mm t=1.50 mm DbP:t =9.06
x1l= 0.00 mm yl= 0.00 mm x2= 13.59 mm y2= 0.00 mm
sigmal= -223.81 MPa sigma2= -176.36 Mpa
Ksigma= 0.50 Lambda,p= 0.45 Chi= 0.65 Lambda,p,red= 0.37 rho= 1.000

Fully effective element. Area 2.039%9e+001 mm?

(Area, kgr

0.000e+000 mm?)
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Element #2 : doubly supported element
b=78.50 mm grl=0.66 mm gr2=0.66 mm bP=77.18 mm t=1.50 mm DbP:t = 51.45
x1l= 14.25 mm yl= 0.66 mm xX2= 14.25 mm y2= 77.84 mm
sigmal= -173.74 MPa sigma2= -136.41 Mpa stress ratio psi= 0.79
Ksigma= 4.47 Lambda,p= 0.86 rho= 0.883

Partially effective element. Area = 1.023e+002 mm? (Area,kgr = 0.000e+000 mm?)
beff at end 1=32.351 mm -beff at end 2=35.827 mm -uneffective width = 9.004 mm

Element #3 : doubly supported element
b=78.50 mm grl=0.66 mm gr2=0.66 mm DbP=77.18 mm t=1.50 mm DbP:t = 51.45
x1= 14.91 mm yl= 78.50 mm xX2= 92.09 mm y2= 78.50 mm
sigmal= -133.79 MPa sigma2= 135.65 Mpa stress ratio psi= -1.01
Ksigma= 24.25 Lambda,p= 0.37 rho= 1.000

Fully effective element. Area = 1.158e+002 mm? (Area,kgr= 0.000e+000 mm?)

Element #4 : doubly supported element
b=78.50 mm grl=0.66 mm gr2=0.66 mm DbP=77.18 mm t=1.50 mm DbP:t = 51.45
x1= 92.75 mm yl= 77.84 mm xX2= 92.75 mm y2= 0.66 mm
sigmal= 137.63 MPa sigma2= 100.29 Mpa stress ratio psi= 0.00
Ksigma= 0.00 Lambda,p= 0.00 rho= 1.000

Fully effective element. Area = 1.158e+002 mm? (Area,kgr = 0.000e+000 mm?)

Element #5 : outstand element supported at end 1, free at end 2
b=14.25 mm grl=0.66 mm gr2=0.00 mm DbP=13.59 mm t=1.50 mm DbP:t =9.06

x1= 93.41 mm yl= 0.00 mm xX2= 107.00 mm y2= 0.00 mm
sigmal= 102.27 MPa sigma2= 149.72 Mpa stress ratio psi= 0.00
Ksigma= 0.00 Lambda,p= 0.00 rho= 1.000

Fully effective element. Area = 2.039e+001 mm? (Area,kgr= 0.000e+000 mm?)

Start stiffener will be modified (distorsional buckling) .
As=75.816 mm? Is=1.152e+003 mm"4 K=2.030e-001 N/mm?, s,cr= 184.883 MPa lam,s =1.13
Chi=0.65

End stiffener is in tension.

The class computed for this section is given here.

The cross-section is in class 4

At the end of the listing, all the effective values are reported: the effective area for
compression Aeﬁ, the shifts of the effective section along the principal axes (e, ,, €,,), resistance
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moduli for positive and negative bending moment around axis 2 (Weﬁzp e Weﬁm) and resistance

moduli for positive and negative bending moment around axis 3 (W, i © W, ﬁ3m).

Aeff : effective area

eN2 : shift of effective section center along axis 2
eN3 : shift of effective section center along axis 3
Weff2p : effective modulus for positive bending M2
Weff2m : effective modulus for negative bending M2
Weff3p : effective modulus for positive bending M3
Weff3m : effective modulus for negative bending M3

Aeff= 2.927e+002 mm? eN2= 0.000e+000 mm - eN3= 4.278e+000 mm
Weff2p= 6.006e+003 mm* - Weff2m= 6.941e+003 mm?
Weff3p= 6.830e+003 mm® - Weff3m= 6.830e+003 mm?

3.4.2.1.2 Fromfile

Summary of'the strings related to different shape kinds.

_untTshel  mEahed  Hanked  HEBhe)
HEM[16d HsMled 1PEes) 1PF *fies)
_1pnhesl  THSMhedl  uswhen  REshen

L.sMesl psH|ied) HsHedl usHed
_rsHhed skl osRkn _oool

ucrhrl Lcrh7 zcrhn _omcrh
_cotphdl  r2thA  r2crlvl nacrhE

u ol u uhm _UHCFh7sl  poLIlve
_comphsal

3.4.2.1.2.1 String _UNITS
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_UNITS

It is the string used to change units, while reading data from a file. It has effect starting from
the row immediately after the UNITS row itself. The format is

_UNITS  unit

where "unit" can assume the following values:

m meters.
mm millimiters.
cm centimeters.
in inches.

ft feet.

yd yards.

3.4.21.2.2 String_HEA

_HEA

_HEA is the keyword used to add rolled HEA shapes. The string format is the following;

HEA name h b a e r

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

go to Rolled H Shapes (IPE. HE. W, DIL. HLS...)[s91.

Three further codes can be added at the end of the string; for more information, see Advanced use
of shape addition from filefs2).
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3.4.2.1.2.3 String _HAA

_HEA is the keyword used to add rolled HEAA shapes. The string format is the following:
HAA name h b a e r

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

g0 to Rolled H Shapes (IPE, HE, W, DIL. HLS...)[eo.

Three further codes can be added at the end of the string; for more information, see Advanced use
of shape addition from file [12.

3.4.21.2.4 String_HEB

_HEB

_HEB is the keyword used to add rolled HEB shapes. The string format is the following:

HEB name h b a e r

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

g0 to Rolled H Shapes (IPE, HE, W, DIL. HLS...)[es.

Three further codes can be added at the end of the string; for more information, see Advanced use
of shape addition from file [182],
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3.4.2.1.2.5 String _HEM

_HEM

_HEM is the keyword used to add rolled HEM shapes. The string format is the following:

HEM name h b a e r

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

g0 to Rolled H Shapes (IPE, HE, W, DIL. HLS...)[eo.

Three further codes can be added at the end of the string; for more information, see Advanced use
of shape addition from file [12.

3.4.21.2.6 String_HSM

HSM

_HSM is the keyword used to add rolled H shapes. The string format is the following:

"HSM name h b a e r

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

g0 to Rolled H Shapes(IPE, HE, W, DIL, HLS...)le9).

Three further codes can be added at the end of the string; for more information, see Advanced use
of shape addition from file[re2|
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3.4.2.1.2.7 String _IPE

IPE
_IPE is the keyword used to add rolled IPE shapes. The string format is the following;
IPE name h b a e r

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

g0 to Rolled H Shapes (IPE, HE, W, DIL. HLS...)[eo.

Three further codes can be added at the end of the string; for more information, see Advanced use
of shape addition from file [12.

3.4.21.2.8 String _IPE*

_IPE*

_IPE* is the keyword used to add rolled special IPE shapes. The string format is the
following;
_IPE* name h b a e r

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

go to Rolled H Shapes (IPE. HE, W. DIL. HLS...)[es].

Three further codes can be added at the end of the string; for more information, see Advanced use
of shape addition from files2).
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3.4.2.1.2.9 String _IPN

_IPN

_IPN is the keyword used to add rolled I shapes with tapered flanges (IPN, ISMB). The
string format is the following:

IPN name h b a e r rl

where "name" is the name of the new section (it must not exceed 20 characters). As to the symbols

meaning go to Rolled I shapes with tapered flanges a1,

Notes

¢ The slope of the sides is 14%.

¢ By default, the value 'e' is computed at a distance equal to b/4 from the ends (european shapes):
to change this setting (and to modify other information) three further codes can be added to
standard string; these codes are described in Advanced used of shapes addition from file [162]

3.4.2.1.2.10 String _THSM

_THSM

_THSM is the keyword used to add rolled T sections obtained by cutting rolled H sections.
The string format is the following;

_THSM name h b a e r

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning
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go to Rolled T sections obtained by cutting rolled H sections [73).

3.4.21.2.11 Stringa_USM

USM

_USM is the keyword used to add rolled U shapes with tapered flanges (UPN, ISMC).
The string format is the following:

USM name h b a e r rl

where "name" is the name of the new section (it must not exceed 20 characters). As to the symbols

meaning go to Rolled I shapes with tapered flanges( 711

Notes

By default, the slope and the point where 'e' is computer are the following:

¢ if h<=300mm, slope is 8% and 'e' is computed at a distance equal to b/2 from the ends
¢ ifh>300mm slope is 5% and 'e' is computed at (b-a)/2

To change this setting (and to modify other information) three further codes can be added to

standard string; these codes are described in Advanced used of shapes addition from file f1e21

3.4.2.1.2.12 String _RHS

_RHS
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_RHS is the keyword used to add rectangular hollow sections (RHS). The string format is
the following;

"RHS name h b a r

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

go to Rectangular Hollow Sections (RHS)@.

3.4.21.2.13 String_LSM

_LSM
_LSM is the keyword used to add angles. The string format is the following:
LSM name h b a r rl

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

go to Ang!es@.

Three further codes can be added at the end of the string; for more information, see Advanced use
of shape addition from files2).

3.4.2.1.2.14 String _PSH

_PSH

_PSH is the keyword used to add rectangular shapes or plates. The string format is the

following:

PSH name h b
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where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

go to Rectangular shapes or Plates/s3.

3.4.21.2.15 String_HSH

_HSH
_HSH is the keyword used to add H shaped sections. The string format is the following:
"HSH name h b ¢ a e i

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

go to H Shaped Sections(ss .

3.4.21.2.16 String_USH

_USH
_USH is the keyword used to add U shaped sections. The string format is the following:
"USH name h b a e

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

go to U Shaped Sections/7).

3.4.2.1.2.17 String _TSH

TSH
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_TSH is the keyword used to add T shaped sections. The string format is the following:

TSH name h b a e

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

go to T Shaped Sections [89),

3.4.2.1.2.18 String_LSH

LSH
_LSH is the keyword used to add L shaped sections. The string format is the following:
LSH name h b a e

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

go to L Shaped Sections| o1,

3.4.21.2.19 String_OSH

_OSH

_OSH is the keyword used to add welded rectangular hollow sections (boxes). The string

format is the following:

"OSH name h b a e

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning
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go to Box shapesm.

3.4.21.2.20 String_000

000

_ 00O is the keyword used to add rounds shapes or circular hollow sections (CHS). The
string format is the following:

000 name D t

where name is name of new section (it must not exceed 20 characters). As to the symbols meaning

go to Rounds, Circular Hollow Sections (O, CHS)@.

Three further codes can be added at the end of the string; for more information, see Advanced use
of shape addition from file [162).

3.4.21.2.21 String_UCF

UCF

_UCEF is the keyword used to add U cold formed shapes (with stiffeners - C shapes- or without - U
shapes -). The string format is the following;

"UCF name H B D r t

where "name" is the name of the new shape (it must not exceed 20 characters). As to the symbol

meaning go to U shapes (cold formed)@.
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3.4.2.1.2.22 String _LCF

_LCF

_LCF is the keyword used to add L cold formed shapes (with or without stiffeners). The string

format is the following:
ILCF name H B D r t

where "name" is the name of the new shape (it must not exceed 20 characters). As to the symbol

meaning go to L shapes (cold formed)m.

3.4.2.1.2.23 String_ZCF

_ZCF is the string used to add cold formed Z shapes. The string format is the following:
ZCF name H B D r t

where "name" is the name of the new section (must not exceed 20 characters). As to the symbol

meaning go to Cold formed Z shapesfiod]

3.4.2.1.2.24 String _OMCF

_OMCF

_OMCF is the string used to add cold formed Q shapes. The string format is the following;
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"OMCF name H B D r t

where "name" is the name of the new section (it must not exceed 20 characters). As to the symbol

meaning go to Cold formed [1082103 shapes@.

3.4.2.1.2.25 String _COLD

_CoLD
It is the string used to add cold formed shapes. The string block format is the following:

_COLD name nside open thick xi yi compwpl
side 1
side 2

side nside

where "side" can be straight:

STRA hole  dx dy
or circular

CIRC hole « radius
And where

® '"name"is the name of the new shape (it must not exceed 20 characters)

¢ nside is the section side number

® openis a code specifying if the section is open (open = 1) or closed (open = 0).
¢ Thick is the thickness

e Xi is the abscissa of'the first extreme of the first side (starting point)

® Yi isthe quote of the first extreme of'the first side (starting point)

e compwplis a code = 0, if plastic moduli must not be computed and must therefore be set equal
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to the elastic ones, =1 if plastic moduli must be computed;
e STRA is the straight side identifier
¢ Hole is a code equal to 0 if the side is NOT a hole, equal to 1 if the side is a hole

e Dx is the x variation from the first to the second extreme of the straight side to add
e Dy is the y variation from the first to the second extreme of the straight side to add
e CIRC is the circular sides identifier (circular arcs)

° is the angular span of'the circular side, positive if counterclockwise (degrees)

e radius is the radius of the circle on which lays the circular side

In the section name blank spaces must be replaced by "?", as in the following example (Q2

shape):

~_UNITS mm

_COLD prcold
STRA 0 0
CIRC 0 90.
STRA 1 50.
CIRC 0 90
STRA 0 0

-100.
50.

50
100

The following rules should be applied:

¢ The sides define the average line of a constant thickness shape

e Asking for plastic moduli requires an extra computational effort, which is not negligeable, since,

for each added section a double iteration loop is started. In particular cases it is possible that the

procedure does not converge. If this happens the problem is noticed and the plastic moduli are

set equal to the elastic ones.

e Sections must not overlap.

Therefore the sides must create a line continuous with its first

derivative: there must not be cusps. Automatic tests are made so as to avoid this errors.

Samba - 1998-2011 - Copyright Castalia srl - Milan - Italy - ww.steelchecks.com



Samba commands 175

® As always all the sizes are read depending on the last UNITS card read, or, if this is missing,

using mm.

See also Generic cold formed shapesm.

3.4.21.2.26 String _L2T

L2T

It is the string used to add two angles back to back (T shaped angles). The string format is

the following;

_L2T name namelsm d side

where "name" is the name of the new section (it must not exceed 20 characters), namelsm is the
name of the angle to be used in order to create the new, composed shape, d is the clear distance
between the two shapes, and side is a code that tells if join side is the long one (side = 1) or the
short one (side = 0).

When angles have equal sides, the "side" code is a dummy value.

White spaces in namelsm must be replaced by "?", as in the following example:

_UNITS mm
_L2T 2L100x10 L?100x10 10. O

See also T shaped composed anglesm.

3.4.2.1.2.27 String _L2CR
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_L2CR

_L2CR is the string used to add two cross shaped angles. The string format is the following:
_L2CR name namelsm d
where "name" is the name of the new shape (it must not exceed 20 characters), namelsm is the name
of the angle to be used in order to create the new composed shape, d is the clear distance between
the two angles.

White spaces in namelsm must be replaced by "?", as in the following example:

_UNITS mm
_L2CR 2L100x10 L?100x10 10.

See also Cross shaped angles(2)m.

3.4.2.1.2.28 String _L4CR

_LACR

_LACR is the string used to add four angles in a cross shape. The string format is the

following:

_TACR name namelsm d

where "name" is the name of the new shape (it must not exceed 20 characters), namelsm is the name
ofthe angle to create the new shape, d is the clear distance between the four angles.

White spaces in namelsm must be replaced by "?", as in the following example:

_UNITS mm
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_I4ACR 2L100x10 L?100x10 10.

See also Cross shaped angles (4)@.

3.4.21.2.29 String_UO

U O

_U O is the string used to add two channel joined to create a [] shape . The string format is
the following;

U O name nameusm d

where "name" is the name of the new shape (it must not exceed 20 characters), nameusm is the
name of the channel to be used to create the new shape, d is the clear distance between the final
flange points of the channels.

White space must be replaced by "?" in “nameusm”, as in the following example:

_UNITS mm
U O 2UPNOI00 10 UPN?100 10.

See also [ ] Channelshzol.

3.4.21.2.30 String_UH

_ U _H is the string used to add two channel joined to create a ][ shape . The string format is
the following;
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U H name nameusm d

where "name" is the name of the new shape (it must not exceed 20 characters), nameusm is the
name of the channel to be used to create the new shape, d is the clear distance between the final
flange points of the channels.

White space must be replaced by "?" in “nameusm”, as in the following example:

_UNITS mm
~U H 2UPNHIO00 10 UPN?100 10.

See also | Channels|120]

3.4.2.1.2.31 String _UHCF

_UHCF

_UHCEF is the keyword used to add two composed C sections (cold formed) with a H
shape. The string format is the following;

_UHCF name nameuct d

where "name" is name of new section (it must not exceed 20 characters), "nameucf" is the name of
single C cold formed shape used to create the composed shape, d i the distance between the C
shapes.

If single shape name has spaces, substitute them with "?", as in the following example:

_UNITS mm

__UHCF 2UCF28x28x1.5 UCF?28x28x1.5 10.
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3.4.2.1.2.32 String _POLI

_POLI

_POLI is the keyword used to add sections composed by polygon shapes (full or empty).
The string format is the following;

_POLI name npoli compwpl it Jt
poli 1
poli 2

poli npoli

where each "poli" block is like the following;

npoints code

x1 Al

X2 y2
xnpoints ynpoints
And where

e '"name" is the name of the new shape ¢ il nome della nuova sezione (it must not exceed 20
characters)

¢ npoliis the number of polygons composing the shape

e compwpl is a code, if = 0 plastic moduli are not computed and are equal to elastic modul, if = 1
plastic moduli are computed

e it is the radius of torsional inertia

e Jtis the moment of torsional inertia

e npoints is the number of points defining the polygon

e code is equal to O if the polygon is empty and equal to 1 if it is full

® xi, yiare the coordinates of polygon generic point

Samba - 1998-2011 - Copyright Castalia srl - Milan - Italy - ww.steelchecks.com



180 SAMBA help

For example, the following is a square section with a central square hole:

_POLI prova 2 1 28.86 10546875.

4 1

-50 =50
50 =50
50 50
-50 50

4 0
-12.5 -12.5
12.5 -12.5
12.5 12.5

-12.5 12.5

3.4.2.1.2.33 String _COMP

_COMP

_COMP is the string used to add composed shapes. The string block format is the

following:

_COMP name nshp compwpl

name_shp 1 X y o
name shp 2 X y o
name_shp nshp X y o
where

e "name" is the name of the new section (if must not exceed 20 characters)

¢ nshp is the number of composing shapes

e compwpl is a code, if = 0 plastic moduli should not be computed and will be set equal to the
elastic ones; if = 1 plastic moduli will be computed;

e name shp 1 is the name of the first composing shape;
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e name shp 2 is the name of the second composing shape

e name shp nshp is the name of the last composing shape

e x is the abscissa of the center of the composing shape specified in that row;

e vy is the ordinate of the center of the composing shape specified in that row;

e o is the angle in degrees (positive counterclockwise) formed by x axis of composing shape

with respect to X axis of composed shape.

White spaces in names should be replaced by “?”” as in the foolowing example (II shapes):

2HEB100
_UNITS mm

_COMP 2HEBI100 2 1
HE?100?B 0. 0. 0.
HE?100?B  100. 0. 0.
_COMP 2HEBI20 2 1
HE?120?B 0. 0. 0.
HE?120?B  120. 0. 0.
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Following rules apply:

e composing shapes must be in archive before the execution of Add coomand and file
reading;

e composing shapes are decoded depending on their names, which must therefore be written
exactly according to the rule of replacing white spaces by “?”;

¢ asking plastic moduli computation requires an extra computational work which is not negligeable.
It is also possible that convergence is not reached. If this happens the problem is notified and
plastic moduli are set equal to elastic ones.

e Shapes must non overlap. Automatic test are executed with the aim of avoiding such possibility.

e As always each quote is decoded on the basis of the last UNITS card, or, if this is missing,

using mm.

See also Generic composed shapesm.

3.4.2.1.2.34 Advanced use of shapes addition from file

ADVANCED USE OF SHAPES ADDITION FROM FILE

For some shape, it is possible to add three further codes to the standard string. It is an
advanced tool and usually it's not needed for the addition of a user profile. The three additional
codes are used to define if a shape is given in a Standard or not, to define the Standard and to mark
it for selection filters. Different Standards may give different rules for shape definition.
The standard string of a rolled L sectionfes], for example, has the following format:

_LSM name h b a r rl

It can be modified into:
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_LSM name h b a r rl codl cod2 cod3
The three codes (all present or all missing) have the following meaning:
¢ codl defines shape kind: for example, code 47 defines an angle with equal sides, code 26 an

angle with unequal sides... _

® cod2 defines the source of the shape (I European standard, 2 American, 3 non standard, 4
Japanese, 5 Chinese)
¢ cod3 defines if the shape is given in a Standard (cod3 = 1) or if it is a user shape (2)
For some shapes, different Standards give different rules for section definition. Involved

shapes are rolled 1 with tapered flanges (for example, european IPN) and rolled channels with
tapered flanges (european UPN). Let's see these differences in detail.

Rolled I shapes with tapered flanges

If the standard string is used

IPN name h b a e r rl

or the additional codes define the European Standard

IPN name h b a e r rl 14 1 1

flange thickness 'e' is computed at a distance equal to b/4 from the ends (on the left in the picture
below); otherwise, if the additional codes define the Indian Standard, with the following string

IPN name h b a e r rl 14 5 1
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thickness 'e' will be computed at a distance equal to (b-a)/4 from the ends (on the right in the picture

below).

b b
(L)¢)
>
b-a b-a
4 4
— k—a — F—4a

Rolled channel shapes with tapered flanges

Ifthe standard string is used

USM name h b a e r rl

or the additional codes define the European Standard

USM name h b a e r rl 15 l 1

the slope of tapered sides and the distance from the ends where 'e' is computed are given in the

following table.

h <=300mm h> 300mm
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distance b/2 (b-a)/2
slope 8% 5%

Otherwise, if the Indian Standard is defined

USM name h b a e r rl 15 5 1

the slope of tapered sides is always equal to 10% and 'e' is always computed at a distance from the
ends equal to (b-a)/2.

o
-

— k—a — k—a

In current Samba version these are the only possible variations..

3.43 Command: Shapes-Create DXF
COMMAND: Shapes-Create DXF

This command is used to create the dxf file of the active shape. The active shape is the shape
selected (blu) in the shapes extracted frame (bottom right). If more than one shape is selected the
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344

3.5

3.51

command is not active.
In the .dxf file the shape will be described using the following rules:
e The shape is drawn in XY plane;

e The units are those active when the command is executed.

Command: Shapes-Modify
COMMAND: Shapes-Modify

This command is used to modify the shape currently selected in the extracted sections frame.

Ifthere are not extracted shapes or it is not selected any shape the command is unavailable.

As soon as the command is executed a dialog box window appears, whose content depends

on the shape type (Add shapes one by one in an interactive wav@ﬁ), filled with the section current

data. To modify the section you have to modify one or more data.

It is strongly recommended not to modify standard sections data, like W, HEB, HEA, HEM, angles

or channels.

Materials

M aterial Menu Commands

Extractlise) Extract a subset from material archive
Addlrsd) Add a material
Modjﬁgm Modifies the selected material

Command: Material-Extract

COMMAND: M aterial-Extract

Samba - 1998-2011 - Copyright Castalia srl - Milan - Italy - ww.steelchecks.com



Samba commands 187

As soon as the command is executed, the user has in front of her/him a proper dialog boxler
, which enables her/him to specify logical or numerical criteria used to extract materials.

Generally the number of materials of archive is not high, and so you can directly press OK
without specifying any filter.

The extracted materials are listed in top right frame.

3.5.1.1 Access to material archive (dialog)

ACCESS TO MATERIAL ARCHIVE (DIALOG BOX)

Access to Matenal Archive |

— Kind —Fy——————— —Ft
[T CMR [ activate [ activate
[T alsc ID tin IEI Min
[T MOMST IEI b ax IEI b ax

kel |

Cancel |

This dialog makes you look at a material archive. The archive can be the general one (

Archive) or the current model one (Model).
Archive access uses the filter specified (Kind, F ed F )
Kind: standard referring to the material
F :yield stress. To activate this filter you must select Activate and specify two values.
F :ultimate stress. To activate this filter you must select Activate and specify two values.

If there is not a filter all the materials present in the chosen archive will be listed. If a filter is

applied only materials satisfying filter conditions will be listed.
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3.5.2

3.5.21

Command: Material-Add

COMMAND: Material-Add

This command enables the user to add materials to the archive, through dialog box Adding
Materialshssl
It is not allowed to add a material with a name equal to that of another material yet present in

the archive.

See: Adding materials(3s ]

It is important to understand that once materials have been added, they are not actually
added to archive, but only added to a waiting list. The true addition is done automatically exiting

from the program if changes are saved, otherwise at any moment by command Update [54).

See also: Delete a shape or a material from waiting list[33].

Addition of a material (dialog)

ADDITION OF A MATERIAL (DIALOG BOX)
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M aterial Data |

|Feasn M ame

IF"-ESE'5 g [weight per unit volurne]
|2DEEIEIEI. E [v'oung's modulug)
ID.3 nu [Poizzon's coefficient]

235 Fy [wielding stress)

360 Ft [ultimate stress|

I-I 285 alpha [themmal expansion coefficient]

0k I Cancel

This dialog box is used to add a material to the archive, to modify an existing material data, or

to have information about an existing material.
If data fields have grey background they cannot be modified.

The meaning of the symbols is the following:

® Name name of the new material (max 20 caratteri)

* G weight per unit volume using active units

e E elastic Young's modulus, using active units

* Nu Poisson's coefficient

* Fy yield stress or elastic limit, using active units

* Ft failure or ultimate stress, using active units

® Alpha thermal expansion coefficient, using active units
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3.5.3

3.6

3.6.1

3.6.2

Command: Materials-Modify

COMMAND: Materials-M odify

This command is used to modify currently selected material data If there is not any material
selected or there are not extracted materials the command is not available.

As soon as the command is executed the dialog box used to set data appears (Material
Mﬂaﬁ), filled with currently selected material data. To modify just change material data.

Window

Window M enu Commands

New Windowhsol  Creates a new window of the open archive.
Cascadelod] Arrange windows in a cascade.

Tilehorl Tile windows.

Arrange Iconsfol Arrange icons of open windows.

Command: Window-New Window

COMMAND: Window-New Window

This command creates a new window to show current archives. It must not be confused
with the command that creates a new archive: this command only creates a new window of on

existing document.

Command: Window-Cascade

COMMAND: Window-Cascade
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3.6.3

This command aarranges active windows.

Command: Window-Tile

COMMAND: Window-Tile

This command tiles (horizontally) active windows.

EZ|SAMBA - sargon.SMA [_[5]

File Edit Show Shapes Materials “window Help

NEEREEE R RS EEE]

W2 sargon.SMA N [=] E3
ections to be added. Mame g E nu Fy Ft alpha =
ections to be removed Fibk250 24526005 2732e+004 1800001 9.810e+000 1177e+000  1.200e-005

WMaterials to be addsd. A3E132 7850005 2 000e+005 3000e001 2210e+002 40004002 1170005 — —
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Fed3d 7.850e-005 2 060e+005 3.000e-001 2.750e+002 4.300e+002 1.200e-005
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' IFE 140 16423+003  1.290e-001  5740e+001  1.650e+001 27107+001 B412e+006 4.4
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HE 1204 2534e+003  1.98%-001  4.890e+001  3020e+001 3464e+001 B06Ze+006 23
HE 100 B 260424003 2044e-0001  4160e+001 2.530e+001 2.887e+001 4.495e+008 1.6
IPE 200 284824003 2236e-001  8.260e+001 2.240e+001 2.887e+001 1.943e+007 1.4
. A.-e-_Hr HE 1404 3142e+003 24662001 B 730e+000 3520e+001 4.047e+0001 10334007 387
P 1 | [

W2 work SHMA - |O] x
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© Materials to be removed. Fe360 7.800e-005  2060e+005 3000e-001 2350e+002 3.600e+002 1.200e-005
AIESI6 7.850e-005 2000e+005 3.000e-001  2480e+002 4.000e+002 1.170e-005
Fe430 78800056 2060e+005 3000e-001 2750e+002 4.300e+002 1.200s-005 I
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! 40 1 01 01 1 001 001 5. !
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HE 1204 2634e+003 1989001 4.890e+001  3020e+007 3464e+000  B.OEZ2e+006 2.3
HE 1008 2.604e+003 20442001 47160e+001 2530e+007 2.887e+0001  4.435e+006 1.6,
IPE 200 2.848e4003  2236e-001  B.260s+001 224024001 2.887e+001 1.9432+007 1.40
HE 1404 31424003 24686001 6730e+0071 3520e+007 4.041e+000  1.033e+007 2.8
. IFE 220 3337e+003 26202007 9110s+001  2480e+000  3175e+000 277224007 2.0
—_ HE 1208 3.401e+003 2E70e-001 5.040e+001 3.060e+001 3.464e+001 B.E44e+006 310X
reta 4 P
Ready mm M 5 ‘T

3.64 Command: Window-Arrange Icons

COMMAND: Window-Arrange Icons

This command arranges main window icons.
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3.7

3.71

3.7.2

Help

Help menu command

Indexfie2) Calls help.
About Sambale2 Gives nformation about SAMBA.

Command: Help-Index

COMMAND: Help-Index

This command calls help.

Command: Help-About SAMBA

COMMAND: Help-About Samba

This command gives information about Samba and Castalia s.r.1., its producer.
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4 Elastic and plastic flexural properties of generic shapes

Elastic and plastic flexural properties
Automatic computation of generic sections

Paolo Rugarli
[Costruzioni Metalliche, 4-1998]

Foreword

The search for better design and economic solutions leads more and more frequently to the
use of non standard sections. The concept of standard section itself is loosing its meaning, due to the
increasing number of available shapes.

Steel sections producers have usually sold their products together with small design manuals,
detailed or not, listing all shape properties. In the meanwhile the manual number has grown, but none
has solved the problem in full. The best effort made in Italy remains the Italian translation of the classic
German text “Stahl im Hochbau™([1]), which gives a wide range of simple or composed shapes, and a
large number of data, unfortunately not any more upgraded.

Text [1] is one of the vertex of the classic "manualistic" approach, thick volumes to be open in
the most different cases, but it is common to believe that this approach should be updated in the light of
today language, that is software. This need is not depending on fashion consideration: this need is to
complete the effort made by those who wrote our classic texts, that is answering to a large number of
problems. The designers and the producers today wish they can describe any section in an efficient
and fast way, gaining all the section properties they need. A particular interest is directed toward those
sections made up of a number of elementary sections (composed sections), and those sections cold
formed, widely used by the industry.

This work explains the procedure followed by the Author to implement section computation in
a very general way, within the SAMBA (Shape And Material Brisk Archive) project.

The objective of this work is to compute elastic and plastic flexural properties on a section or a
set of sections completely general. The work will be focused on the numeric and computational
aspects featuring the problem, pointing out some of the problems to solve.

The section can be simple, composed, cold formed and can have holes: the procedure is
completely general.

Description of a section using polygons

Generalities

In this work each section will be described as the set of a given number m of closed polygons,
referred to a coordinate system (x, y). Each polygon can stand for a filled or for an empty region (a
hole). Synthetically the section is so that
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o=JnP
= ()

where Piis the i-th polygon and hi is equal to +1 if this polygon is full, -1 if it is empty. It is

195

straightforward that each curved side can be approximated by a given number of straight sides, if the

number of straight sides is sufficiently high.

Q6— - Q5

8

/ \
Q=05 Q2

fig. 1

Each polygon Piis described by n+1 points of the plane and by n sides, being the point Q1

coincident by definition with point Qn+1.

If this description is to have a meaning, it is necessary that no side of one polygon intersects

another side (of the same polygon or of another polygon).

The points of each polygon are ordered from Q1 a Q n+1 in a counterclockwise way.

Integral computations

We are interested in the computetion of the following integral, defined in domain A internal to

polygon P:

[x" vidA
4
where p and q are two integers positive or null. Using Green's formula we have:
|
T, &

x"' '?d{= b — !
[ I pry)” © )

where polygon P is the boundary of A.
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¥
Qi+l
Agi
Qi
A
X
fig. 2
Therefore

+1 " £+l
R 0 M e
P(p +1) T2 (p +1) (3)

If Qi has coordinates xi and yi and Axi = xi+1-xi we can set, along the side Qi, Qi+1:

X=X;+ .-"?.n'ﬁ_'f:' (4a)
y=y;+ AAy; (4.b)
dy = Ay, di
Yo ©

where A is a nondimensional abscissa comprised between 0 and 1. Substituting (4)-(5) in (2) (3) we get

e+l
[x"f"d“i Z[ (x; + M) L (y, +AM, FAvdA
 (p+1) ©)

The defined integral in (6) can be evaluated numerically or in a closed formula. We introduce
the short symbol (with three or four indexes)

1(x, + Adx, )7
Qipg = [;.%(L + ;ﬂ}'ij?‘ﬂ}'id’z
* (7
where Qi is the starting point and p and q are the exponents of x and y, respectively. Thanks to (7) we
can write

| #¥at=3 o,
- = @®

Some integrals are particularly useful. Precisely:
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1
Q40 = | (3 + AAx, Ay, di
© (9.2)
1
)
Qil:‘ = ﬂﬂl ﬂr_.,’
0 - (9.b)
1
Qi1 = [ (3, + Ax, v, + AAv, )Av,dA
0 (9.c)
1
¥
O =[[x +’;ﬂ‘x (3, + AAy, Ay dA
0 - (9.d)
1
¥
_ [ x + Ao Ay.dA
0 (9.¢)
1
1= [[x:' + Al Ny + ;ﬂ}'::lz Ay dA
! 0.9

All these defined integrals are easily computable in a closed way. For instance:

1
Qo =x:0; + 5 Aoy,

i

1 A
Qo == &by’ +201% + %)

6

and so on.
The result can be generalized if the section follows (1), that is if the section is made up of a set

of m polygons, full or empty. In this case, the integral will be from point Qj of polygon i to point Qj+1 of
the same polygon i, or shortly from Qjj to Qij+1. Finally, generalizing (8) with a four index equation

[ ¥yat=3 13 0,
: =1 =l

(10)
that is each integral is reduced to algebraic sums.
Elastic flexural properties
Using the notation introduced we have:
A=ldAd = Z Z "T’T.H. .
(11.a)
e n
Ix =-I v dd =Z Z htga?:']
=1 -l (11.b)
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I,=]x'dd= Z 2 1040
i1l

(11.c)
Ly =jx:"d‘{=z 2 7Oy,
= A (11.d)
il el (11.e)
Sy =jx‘£‘{=2 2 hQuo
ol (11.6)

From (11) it is possible to evaluate the section center G and the principal axes using ordinary

methods. Let y be the angle formed by principal axis u with axis x.
The distance of a generic point Qij (point j of polygon 1) from axis u, is

d s =|(x; —xgYcos(y) = (v — yg)sinly)

and from axis v, is

dy =|Ce; —xg)sin(y)=(y —vg) cos(y)

We now just set

(12.2)

(12.b)

finding the elastic section moduli.

Composed sections

One of the most frequent and interesting situation for the steel structures designer is the
possibility to create a "composed" sectionassembling other elementary sections, so as to reach a given
goal. In this field there are no rules limiting the possible choices, so it seens that any list, no matter how
complete, is to be not complete enough. Often the need to join in a particular way the elementary
sections depends on particular layouts, or on other reasons leading to an unrepeatable design need. The
problem solution is to create a software able to let the designer free to join the shapes as he/she likes

it. The computation procedure must be specialized to treat the problem efficiently.

Let us then call "composed section" @ the reunion of an arbitrary high number f of elementary
sections ®. Each section ® is referred to its Coordinate System (SC) (x, y) and has its proper principal
axes (u,v) forming an angle y with SC (x,y). We call instead (X,Y) the SC of the composed shape, and

(U, V) its principal axes SC.

The position of each elementary section ®k in plane is described by three numbers: its center
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coordinates (Xk, Yk), and the angle ak of axis xk with respect to axis X.

First of all we note that the method previously described is still valid, since even a composed
section satisfies (1), that is, it can be seen as a set of proper polygons. Of course, for the method to be
applicable it is necessary that all polygons are referred to the same SC (X, Y), which can be done by
imposing to all polygons i of section k, Pki, a rototranslation depending on (Xk, Yk) and ak.

Software must update real time section computed data, while the user translates and rotates
freely the elementary sections in the plane.

The overlapping tests assume a particular importance, since elementary sections cannot
mtersect. It is therefore important to assure that current choice of Xk, Yk and alk, that is the way the
user has decided to move the current section in plane, does not violate these regularity condition. This
is done checking that no polygon of currently displaced section, Pki , intersects the polygons of the
other sections, and that no polygons of a section is contained or contains another polygon, picked by
another section. Practically software must not accept as definitive situations where these conditions
are not met, but just allow to "pass them over".

fig. 3

Besides the general method described, it is possible to use a direct method to compute second
and first moments of the composed section, and to establish its principal axes position, starting from the
same data of elementary sections. The formulae are the following:

A= 4,

k=l (13.2)
SJ.' = Z “i}
k=l (13.b)
Sy = Z A X,
-l (13.¢)
I =% Iz +477
il (13.d)
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f

Iy = : [Il +‘{3X_-;-: ]
kel (13.¢)
I
Iy = (7 e T A XY I
£l (13.9)
Besides, setting fk=ok+yk
Iy =Igsin® (B, )+ 1, cos?(5;) (14.2)
Iy = I cos?(B; )+ Isin® (B ) (14.b)
e =1, —1,; )sin( 5 )
ATE [Iul Il.l __|.EI?‘?|I 1'51 __|CDS|IJ|I'31 l (14C)

Equations (14) give the elementary section k second inertia moment, with respect to axes
parallel to (X, Y) and passing through elementary section center. Substituting (14) into (13) we find the
properties of the composed shape with respect to its own SC, as a function of the elementary section
properties, of elementary sections positions (Xk, Yk) and of the rotation ok applied to them.

Once (13) are obtained, using general or direct method, it is afterward possible to compute the
composed section center, its principal axes and its angle y (angle between X and U). To gain the
"center" second moment of ertia it will be sufficient to use the well known shift formulae. To
compute section moduli the polygon description will anyhow be necessary, and the (12) evaluations.

Cold formed sections: some specializations

We define here "cold formed" a section that can be identified by an average line K and a
constant thickness t. We assume that the line K is made up of straight and circular sides. Due to
regularity conditions we set

KCl1
That is the average line must be continuous with its first derivative. In this case the elastic properties
can be computed using closed formulae. We set

k=i,
g (15)

where li is the generic side, straight or circular. We now write the contribution of each side to the
relevant data. If li is straight, it is inclined of y over reference axis x, has its center in Gi and is long bi,
is is, easily

Sy = 10:V i (16.a)

Sy =10,

(16.b)
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I, —i.{:_.r-: CDE;:I:

1 s,
w =150 f)+ﬁrbi sin (V)

i

(16.c)

I, =L b5t ()4 S cos*(7)

S 12 (16.d)
L 1 5.

Ly, =——=b#’sin(y)cos(y)+ — b, sin(y)cos(¥)

SR 12 (16.¢)

fig. 4

Ifliis a circular arc, we have, setting by definition zk= Rk-rk:

Sy =28 2,(f— o) + = (cos(c) —cos ()
2 3 (17.2)
S =22 2 (B—er) + 2 (sin( B) — sin(c))
2 3 (17.b)
Yc I (F-a) 2. -
I . ="—(f-o)z,+=y_z (cos{e)—cos §)) + —— =z, +—(sin(2a) — sin(2 F))
2 3 2 16 (17.¢)
I, = —E[ﬁ—rx}z, +Ex,z= (sin(B) — sin(ax)) + (f-a) z,+ z—*[sin[lﬁ}—sm[h}}
¥ 2ry e 3 16 (17.d)
.= 25 (p-a)z, + Ly 2 in(B) - sim(e)) - L x 2, (cos( ) — cos(a)) + ?* (sin* (B) - sin’(a)
< 2 3 (17.e)

where xc and yc are the center coordinates, oo and 3 are the two angle in figure, R and r are the
external and internal radius, respectively.
The section properties are obtaned summing up contributions of each side, for instance

where we use (16.c) or (17.c¢) depending on the side type, straight or circular.
To compute the section moduli W is anyhow necessary to transform the average line K of
thickness t, into its equivalent closed polygon P, which is done bordering K of a thickness t/2, and
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transforming the circular sides in polygons with an appropriate number of sides.

Plastic flexural properties
Generality

The plastic section moduli computation has an increasing importance, due to the increasing
popularity of limit state standards (EC3, BS, AISC, etc.).
Let us refer a section to its elastic principal axes (u, v). Given a generic plastic neutral axis
(PNA) k (fig. 5) of equation
autbv+c=0

where

a® +b? =1
this divides the section into two regions, a pulled region Ak+ and a compressed region Ak-. In the
pulled region normal stress is +fy, in the compressed region it is—fy. Let us introduce the point function
s(Q) thus defined:
s(Q) =sign(autbv+c) = +1 if Q Ak+
s(Q) =sign(autbv+c) = -1 if Q Ak-

At each generic plastic neutral axis k(PNAKk) we get an axial force and two bending moments,
that is

‘?H'Tpfc = ‘l. 5y (Q)fld‘{

(18.a)

M= 5:(Q)f,vad
4 (18.b)

M. = [5.(0) f,ud4
4 (18.¢)

The tern fyAk = {Nplk, Muplk, Mvplk} T is a point over the limit domain (one and not two
because we assume that PNA is oriented). The vector Ak has as components the plastic moduli
relative to the generic PNA chosen. Precisely we have:

Ay = } =[5, (Q)dA = [dd~ [a4
’ £ f (19.2)

¥

e[ 5, (Q)vd = [ vad [ vald

¥ ¥ (19.b)

z

¥
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AR Mops _ [5:(Q)udA = [udd— [ud4
S *r (19.¢)

Integrals computation

Let a polygon Pi, having internal domain Ai, be cut by an axis s. We will call Pi’ the polygon
(equivalent to Pi) obtained adding to Pi the points found intersecting the sides of Pi with s.

Q4 Q3

W5 V4

A+ - At /

/A- . / e

/

oz

Q1=05
T1=v7 ke

fig. 5

If initially the points of Piare (n+1), the points of P’ will be in general (n+1+r). The r new
points stand all over s. We call Vij the points of the new polygon Pi’ (j goes from 1 to n+1+r), and we
order the r new points found, Ril, along s starting from the first toward the last, so that first and last
are the most distant (fig. 6).

PNA
WVi9 Vid=Fid
/ Vi7
_ it
Wil Vill Vid ViS=Riz
Parte tesa il=1
f Viz=RiZ 71220
Vilz=Ril 73zl
. n=a
=4
g
WVil=Vil3 Vio Compressed part

fig. 6
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Given a couple of successive points Ril ed Rit+1, both laying over the polygon i, and a plastic
neutral axis of equation au+bv+c=0, we introduce the function nil(Ril) so defined (fig. 6):

nil = sign(bAuil - aAvil) if the middle point of segment RilRiH+1 is inside P17’
nil=0 if the middle point of segment RilRiH1 is outside P1’

This function nil then equals +1 or —1, depending on the vector going from Ril a RiH1 : if it has
the same sign of PNA it equals +1, if has opposite sign equals -1, if the segment RilRil+1 does not
belong to the domain it equals 0.

The need to introduce this function is purely informatic. It keeps into account two things: the
first is that not every segment laying on s is effectively part of the section, and this must be understood
by computer (for instance the segment Ri2Ri3 in figure 6). The second is that going from R1 to R2,R3
et cetera, you can run along PNA in its positive or negative verse, and this must be kept into account in
evaluating contributions, which have positive sign only if they belong to the boundary of the pulled
region, that is only if you run along the boundary in the verse of PNA (fig.5).

It can be shown that

{mer AES
[s(Qu?vidd =S sV W, |+2 T r;r:._.Ri;
:"' I._‘_ J=1 J-' I‘-,_ =1 A (20)

where as usual

1['3.5: +fﬂu:~]‘p_1 . o R
V. = [ ] = [yi:. + Adv, ,]? .ﬂvi_:-ar/t

ok (p]) (21)
and similarily for Rilpg.

For a section made up of m polygons Pi, transformed into equivalent polygons Pi’ (getting new
points Ril), we can then set, remembering (19) and applying (20):

] BT -1
‘{p.'."{ = Z h; Z &g (Vg )V;':l:- + EZ ?F’:':Rf:l:l:|
| -l ]

(22.2)
" [ ner r=1 7
Zl.;'l = Z IIT#3:' Z S (Vir')pi:'ﬁll + EZ ‘?:'.'R:'.':ll
fml | J=l =1 i (22b)
] _rz—.r r=1 ]
VAR Z A, Z 5: (Vi Weo + EZ MR
fml | J=1 fml i (220)

The (22) tell how to compute limit moduli (and therefore limit actions) given a plastic neutral
axis k. Note that values of hi are +1 if polygon Pi s full, -1 if polygon Piis empty. Similarily sk(V1ij)
are +1 o —1 depending on the position of Vij with respect to PNA k (in pulled or compressed region),
and that il is 1,-1 or 0. Therefore (22) are the sum with proper signs of a given number of integrals (9).
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Search for plastic moduli

Among all the possible plastic neutral axes k, to which are associated the terns Ak, we are
nterested to the two axes PNAu and PNAv so that the two terns get, respectively

Au= {0, Zu, 0} (23.a)
Av=1{0,0,Zv} (23.b)

that is, to those PNA generating stress distributions in equilibrium with simple flexural actions.

Let us suppose we wish to get Zu. This is done with an iterative process, trying to cancel Zv
and Npl.
Let us first consider how to cancel NplL

Given a generic PNA slope angle ¢ , and written PNA equation in the form
veos(¢)-usin(¢p)-c =0

it is easy to see that exists one and only one value of c, c=c(¢), and therefore one and only one PNA
of angle ¢, so that pulled region is equal to compressed region, that is so that

Apl= Ak+ - Ak- =0 (24)

This condition is necessary to have a purely bent section, that is to cancel NplL

The ¢ value corresponding to each generic ¢ can be found with an iterative method, using, for instance,
the secant method (i is now the iteration index):

- (‘4p.'i - “ip:{:'-l}:}

The error € is computed as

Ji e
g = |L < TOLERANCE
A (25)

Iteration is stopped when disequation (25) is satisfied.
At each c variation, leading to a translation of PNA at constant slope, we must compute the

corresponding moduli using (22).

Let us now consider the Zv cancel.

To the value ¢ obtained with a generic ¢ are mapped tern of the kind

10, Zu(9), Zv(9) }

that is terns where Zv is not 0. The problem is to find the value of ¢ which cancels Zv, which is done
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with an iterative process. Let us set (i is the iteration index):

O =0 —Z; %
e 26)
evaluating the error as
Z .
& = | : | < TOLERANCE
T 27)

To eachnew ¢ a full iteration on ¢ is done, to find the value ¢ which meets (24). With the couple (1,

c(¢$1)) (22) are computed, the error is then evaluated through (27) and then a new ¢ is predicted with
(26). Iteration is stopped when the (27) is satisfied.

Conclusion

2
SN X

cold123

fig. 7

The procedure here described has been implemented in the program SAMBA, and with it the
elastic and plastic properties of complex composed and cold formed sections, like those shown in
figures 7 (cold formed section with hole) and 8 (generic composed section) have been computed.

The generality of the method and its ready-to-implement features have allowed to solve the

problem in a great number of cases, gaining the original goal.
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fig.8

For instance, the study of composed shapes is done through dialogue of fig. 8, in which you can
see as elementary sections (central rectangle, bottom) are added or removed (>>, <<) choosing them
from a list (left rectangle).

The selected section (red in figure) can then be translated or rotated continuously (controls
“X”, “Y”, “al”) or displaced "springly", searching for tangent-to-others conditions (buttons ->, <-,

“su” [up], “gi”’[down]).
Section data are upgraded continuously, while the plastic moduli can be computed at request,

starting the double iteration described (“Computes plastic W”, in fig. 8).
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Section data can then be printed to any device (fig.9).

o angle between axis x and axis X, initial angle angle of circular side
B final angle of circular side

Y Angle between principal axis u and axis x

Ax.

by definition equal to X 17X

€ error in an iterative process

[0} Angle of slope of PNA over axis u

My function of points Ri and R,

A Nondimensional abscissa comprised between 0 and 1
r boundary of A

I+ boundary of A+

- boundary of A-

A plastic moduli vettore contenente i moduli plastici

® Section made up by polygons

parameter of PNA equation
length of a straight side of a cold formed shape, parameter of PNA equation
parameter of PNA equation
distance of a point to an axis

oo o
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number of elementary sections composing a new composed section
yield stree

function establishing if a poly gon is full or empty

index of a point over a polygon P, index of the poly gons of ®, iteration index, side index
index of a point over polygon Pi

index of the elementary section, index of the generic PNA

side of cold formed shape, index

number of poly gons of a section

number of sides of a poly gon

exponent iteger or null

exponent integer or null

internal radius of circular side, number of (new) points of P laying on s
straight line of PNA

function of point Q

thickness of a cold formed shape

Rk-rk

w2 aT BE RS ETD

- wn
—~
2
~

Zx

A internal domain of a poly gon, section area

A+ pulled region

A- Compressed region

C center of the circle to which belongs a circular side

G section center

H common part between I'+ and I'-

I second moment of area

M bending moment

N axial force

P polygon

PNA plastic neutral axis

Q point of the plane if with one or two indexes, defined integral value if with three or four indexes
R external radius of circular side, point of polygon P’ laying over s
S first moment of area (static moment)

v point of the plane belonging to polygon P’

V4 plastic section modulus

w elastic section modulus

xy) coordinate system of a section
(X,Y) coordinate system of a composed section
(u,v) principal reference sy stem of a section

(U,V)  principal reference system of a composed section
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Index
-[-

[]channels (2) 120

-]-

] [channels (2) 120

-A -

acciaio 148
add 29, 31, 35, 51

adding 54

addition 27, 28, 36, 67, 188
AISC-ASD 63

Allowable stress 21

Angles 80

archive 36, 49
archives 26, 27, 46, 47, 54, 66, 186, 188
extraction 57

archivi 49

area efficace 148
Axis 2 19

Axis 3 19

- B -

beams 63
bitmap 41

Box shapes 92, 93
browsing 26, 58

-C -

C shapes (cold formed) 96, 98
caratteristiche efficaci 148
change

unit system 55
changes 54
CHS 95
Circular hollow sections

rounds 94

CLASS4 148
clipboard 41, 52, 53, 54

CNR-10011

63

cold formed section 194
Cold formed shapes 106

columns 63

composed section 194

conditions
consulting
copy 52

criterion 63

57
26

Cross shaped angles (2) 117
Cross shaped composed angles (4) 118

cut and paste

-D -

66

data 55, 57, 186

dati di calcolo

dati di output

deflection 63

143
143

deletion 27, 33, 34, 35, 51
design 36, 57, 63

design criteria
design criterion

36, 57
58

distorsional buckling 148

drag and drop

-E -

EC3 part 1.1
effective area
EN 1993-1-1
EN1993-1-3
EN1993-1-5
enquire 49
erasing 54
exit 25, 49
exiting 49

66

63

148

148
148
148

extracted materials 51, 52, 53
extracted shapes 51, 52, 53

extracting
extraction

47
57, 58

extration 36, 186
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-F - -L -

F1 15 L rolled sections 79
file 31, 45, 46, 47, 48, 57, 161, 162, 163, 164, 165, L shapes 90, 91
166, 167, 168, 169, 170, 171, 172, 173, 175, 176, 177, L shapes (cold formed) 99, 100

178, 179, 180 Legend 15
dxf 185 limits 57, 58, 186
filter 57, 58, 63 local buckling 148
filters 36, 62
formati a freddo 148
frame 15, 51, 57 - M -
maintaining 47
- G - material 21
access to archive 187
Generic cold formed shapes 114 addition 188
Generic composed shape 128 materials 35, 51, 186, 188
Generic composed shapes 140 modification 190
Generic shapes 141, 142 merging 27, 36, 47
group 58 modification 34, 35, 190
modify 186
- H - mtr 46
Hshapes 84, 85 - N -
help 15, 24, 192
index 192 name 58
ndm 46
- I - ndx 46
normal stress 63
image 54 NTC2008 148
images 41
information 192 - O -
Initial point 113
instabilita locale 148 OLE 41
Interface 15 output 148
interrogazione 49
Introduction 12, 13
introduzione 148 - P -
irrigidimenti 148 .
teration 194 parete sottile 148
iterative 194 partitioning - 47
paste 53
plastic moduli 194
- J - plastic moment 63
plastic neutral axis 194
joint Plates 83
addition 113

poligonale 123
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poligonale tipica 125 sezioni laminatead H 68
prieview 48 Sezioni ottenute per riunione di poliginali generiche
principal axes 19, 194 126
print 47 shape collection 39
printer shapes 28, 29, 38, 51
setup 48 add 66
printing 38, 39, 48 shp 46
properties 194 side
addition 109, 110, 111, 112
- R - Simplified theories 19
slenderness 63

sma 45, 46, 47
splitting 27
stability cure 63
Standards 21
stiffener 148

study shapes 37
subset 15, 36, 47, 57
Suggestion 15

Rectangular hollow sections 77
Rectangular hollow sections (RHS) 78
Rectangular shapes 83

reunion 36, 47

risultati 148

Rolled H sections 69

Rolled | shapes (IPN) 81

Rolled T shapes 76

rolled T shapes (tapered sides) 75 :zzgg:s 215
Rolled U sections 71
Rounds 95
Rugarli 148 - T -
- S - T shaped composed angles (2) 117
Tshapes 88, 89
Sargon 46 tabulato 148
saving 45, 46, 54 Toolbars 15
) T Torsion 19
section transfering 41
name 66
Section composed by angles 115 type 58
sections 19, 34, 35, 36, 67, 161, 164, 167, 168,
169, 170, 171, 172, 173, 175, 176, 177, 180, 194 - U -
computation 194
computation method 194 U rolled sections 70
dxf 185 Ushapes 86, 87
modify 186 Ultimate stress 21
Sections composed by angles 116 unit 55
Sections composed by channels 118, 120 unit system 55
selected units
materials 52, 53 change 25
shapes 52, 53 choice 56
selection 52, 53 update 37, 54
sezioni 162, 163, 164, 165, 166, 178, 179
sezioni composte da poligonali generiche 121 - V -
sezioni efficaci, calcolo delle 143
Sezioni laminate a T ottenute per taglio di sezioni ad verifica 148

H 73
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visualization 26

-W -

W shapes (cold formed) 104, 105
waiting list 33, 51, 54, 66, 188
window

arrange icons 191

cascade 190

new 190

tile 191
Word 54
Write 54

-Y -

Yield stress 21

-7 -

Z shapes (codl formed) 101
Z shapes (cold formed) 103
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