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1. Work environment

1.1. Templates

A template is a file that serves as a starting point for a new project. When you open a template,
the pre-formatted settings are loaded. For example: you could make a template with all Eurocode
standars selected and one for all American standards selected.

The following parameters can(not) be saved in a template:

Parameters that will be saved in Parameters that will NOT be saved in
templates templates
= project dependant settings = user dependant settings
e selected standards e units and decimals
e a(part of) structure and applied loads e language
e defined load groups and user defined e adjustments in the configurations [i]

load coefficients
e adjustments in the level manager
ﬁ Level manager

e adjustments in the ground level
7% Ground level

e grid settings e

e adjustments in the windows

e orientation of the global coordinate
system

e size of fonts, symbols, loads and results

e page settings and reports

e mesh, analyse settings, ... on the
condition that a (random) structure first
has been calculated using those
settings. The (random) structure may
(but should not) be removed before
creating the *.bst.

How to create a template:

e Start Diamonds or create a new project O .

e Set the parameters to the desired values.

e Goto File > Save as. Choose BuildSoft Template file *.bst as file type.
The template is now created.

How to open a template:
e Start Diamonds.
e Goto File > Open. Choose BuildSoft Template file *.bst as file type.
The template can now be selected and opened.

Note: the use of templates was already possible since Diamonds 2021r01.



1.2. Select elements based on connection name

Via the menu Select - Connection you can select the elements (beams & columns) of which a certain
connection is composed of.
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1.3. Show path next to file name

If you hoover the mouse over your recent projects, you can see the path to these projects.
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1.4. Short cuts

The following short cuts were added:

e ALT+S Save as



e CTRL+R Turn ruler f on/off

2. Geometry

2.1. Scale function

A
Use the button to scale the length of elements (beams, columns, lines, surfaces, ...) in the

geometry configuration . This function comes in handy when a DXF-file is imported on the wrong
scale.

Notes:

e The scale function does not affect the dimensions of the cross-sections, only the length (for
line-elements) and the length & width (for surface-elements).
e The scale function does not affect the value of the applied loads. If you want to scale the

A
loads, use the button in the Loads configuration EI
e The scale function was added in Diamonds 2021r01.

2.2. Merge plates

It is possible to merge two (or more) surfaces. This feature is particulary helpful when you have a
model contain a lot of smaller plates which you want to join.

e Only select the edge(s) of the surfaces you would like to merge.

e Click X or DEL.

e Adialog box asks you what you want to do with the selection. Choose Merge.

ﬂ Do you want delete surfaces with the selected edge 7
[

e Result:



3. Loads

3.1. Load case for fire for ASCE 7 and NSR-10

A load case for fire can be selected for the standard ASCE 7 and NSR. Note that a Diamonds project
can contain only one load group for fire.

%P Lastengroepen - O x
Belastingsco&ffidénten voor ASCE 7-10 (LRFD) ~
Voeg lastengroep toe Voeg lastengroep tussen Verwijder lastengroep Meerdere gevallen per groep [
Combinatie voor
L4 t,
Naam lastengroep o s Type belasting Last Actie
v Eigengewicht 1,00 |0 [D] Permanente lasten — it
v D Lo0 |0 [D] Permanente lasten — 44
v lastengroep 7 000 0  [T] Brand ~| Qd, 4id
VoL 0,00 |0 [L<] Gebruiksbelasting <= 100 psf - it
v s 0,00 |0 [5] Sneeuwbelasting 2 1.l
viooow 000 |0 [W] Windbelasting 4ad
%E B %E x H H H x Combineer lastengroepen Degroepeer lastengroepen
Heb armuieer

3.2. Fire combinations according to ASCE 7 and NSR-10

Diamonds is now able to generate the fire combinations according to ASCE 7 commentary §C2.5 and
NSR.

(0.9 or 1.2)D + Ay, + (0.5L or 0.25)

Where D = dead load, Ay = the load effect from the fire event, L = live load and S = snow load.



4. Analysis and results

4.1. Cutlines

o When you select one cutline and click with the right mouse button, you can now copy the
cutline.
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e When you select one or more cutlines and click with the right mouse button, you now have
the option to divide the cutlines.
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4.2. Meshcoordinates of plates in results table

The results table offers the possibility to show the coordinates of the mesh nodes in plates.

Results
ULS FC ~ | Envelope w
. v = D D Dy Dy Dz Dz ~
position | Label (mm}) | (mm) | (mm) | {mm) | {mm) | {mm)
Coord | Coord | Coord iy | maue) | (min) | (mas) | (min) | (max)
1-37 = 4,77 | 0,00 | -3,34Q 0,0 oo | -7 -1,3 | 0,0 0,0
1-36 - 6,67 | 0,00  -3,32) 0,0 oo | -26 | -1,2 00 0,0
1-19 | - | 57 o000 -s00f 00 o0 00 00 00 00
1-20 - 7,71 | 0,00 | -500Q 0,0 0,0 0,0 0,0 0,0 0,0
1-18 - 3,85 | 0,00  -500Q 0,0 0,0 0,0 0,0 0,0 0,0
1-33 | - | 564 o000 -1,86§ o0 o0 | -L,8 0,8 00 0,0
1-39 - 8,55 | 0,00  -3,28Q 0,0 oo | -28 -1,3 | 00 0,0
1-40 - 301 | 000  -3,38) 0,0 oo | -31 | -1,5 00 0,0
1-41 - il (7L | 0 | 17| nn | onn v
7 3 [&

e Clickon * tohide/show certain columns of information.

e With the buttons , @-, and , you can respectively print the entire content of the
table, make a print preview, generate an RTF or copy the values. The copied values can then
be pasted into other software like Excel.

e Itis not possible to request this extended table in the report manager i .

4.3. Mean reaction over multiple support lines

In previous version of Diamonds, you had to double click a support line in the results to view the
mean reaction. In Diamonds 2022,

e you can select multiple support lines,

e and open the data table .



e At the bottom of the table, you’ll find an additional line showing the mean reaction in the
selected support lines.
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e C(Clickon : to hide/show this line in the table.

e With the buttons , El, and , you can respectively print the entire content of the
table, make a print preview, generate an RTF or copy the values. The copied values can then
be pasted into other software like Excel.

e Itis not possible to request this extended table in the report manager il .

5. Design

5.1. New standards

e The Spanish standard CE21 has been added for steel and concrete.

e The Spanish annex to Eurocode 2 (UNE EN 1992-1-1/NA:2015) has been added.

e The Spanish annex to Eurocode 3 (UNE EN 1993-1-1:2013/A1: 2014) has been added in
Diamonds 2021r03.

e EN 1993-1-4 for stainless steel has been added (see §5.2)



5.2. Stainless steel

5.2.1. General

The workflow for designing stainless steel in Diamonds is:

1. Calculate the internal forces and the buckling lengths L like you would normally do.
2. Clickon Fés to start the verification (see §5.2.2).
3. Clickon E; to calculate the deformation (see §5.2.3)

Note:

e The calculations are based on EN 1993-1-4:2006, EN 1993-1-4:2006/A1: 2015 and EN 1993-1-
4:2006/A2: 2021.

e The module Stainless steel design requires an additional license Stainless steel. Contact our
sales department (sales@buildsoft.eu) for more information.

e The material library is expanded to support stainless steel qualities.
You’ll notice that not all stainless steel qualities mentioned in EN 1993-1-4 are implemented.
This is because some parameters for the design (like the yielding strength and/ or the
parameter n) are not defined in some cases. If you did find a source for that information, you

can always manually add a stainless steel quality to the material library.

5.2.2. Steel verification

The principle for verifying stainless steel is the same as for carbon steel (EN 1993-1-4 must be seen as

an addition to EN 1993-1-1). Only some parameters have a different value, or some additional

formulas need to be checked in comparison to EN 1993-1-1.

The table below gives an overview of the differences between carbon steel and stainless steel.

SUBJECT CARBON STEEL (= CS) STAINLESS STEEL (= SS)
Design values of material properties §3.2.1 §2.2.1
- Young modulus E (N/mm?) 210 000 195 000 — 220 000
Characteristic values of strength Table 3.1 Table 2.1
f,and f,
Partial safety factors §6.1.3 §5.1
- Resistance of members and cross- Yo = 1,0 Yio = 11
sections
- Stability of members and cross- _ _
sections Y = 1O Vi = 11
Classification of sections Table 5.2 §5.2.2, Table 5.2
- ¢/t-ratio’s Limits given Different limits given
-€

235 235 E

fy fy 210000
Shear resistance §6.2.6 §5.6

Vea < Vypira, check Vi gq in Via < Vpira, check Vy pq in some

10


about:blank

some cases

cases (different limit)

Buckling resistance
- imperfection factor for buckling «

-¢p=05[1+a(1—-12,) + 22|

§6.3.1, Table 6.2
0.13; 0.21; 0.34; 0.49 or 0.76

§5.4.2, Table 5.3
0.34; 0.49 or 0.76

Ao =020r1, =03

Ao =0.2 Depending on the cross-section
shape and material

Lateral torsional buckling resistance §6.3.2 §5.4.3
- imperfection factor for LTB a; 0.34;0.49 or 0.76 0.34 0r 0.76
- =0,5[1 + a, (2 —2,) + 1] 1y =0.2 1y = 0.4
Stability (Bending and compression) §6.3.3 §5.5

Check the design forces using

formulas 5.13 t0 5.17
Deflections §7 §4.2
Use E Use secant modulus E ¢, because

SS has a non-lineair behaviour.

Notes:

5.2.3.

In Section Utility it is possible to compose custom sections from stainless steel. If you're
interested in the secant deformation, make sure the custom section is mainly composed of
stainless steel. Other materials (with different material behaviour/ modulus of elasticity) will
affect the stresses and thus the calculation of the secant modulus (see §5.2.3).

It is possible to run a thermal analysis & on cross-sections in stainless-steel, but it is not

(yet) possible to do a steel verification of stainless steel in case of fire #
A connection verification (PowerConnect) of elements in stainless-steel is not supported

(vet).

Deformation

Because stainless steel is a non-linear material, the modulus of elasticity depends upon the stress
level in the cross-section. Therefor EN 1993-1-4 §4.2 (5) states that deflections should be calculated
using the secant modulus at the stress level (SLS state).

EN 1993-1-4 uses the Ramberg-Osgood model to calculate the secant modulus. As does Diamonds.

Diamonds will calculate the secant modulus in each mesh node as the minimum value of the
secant modulus along the strong and the weak principal axis of the cross-section.

This will result in different secant moduli along the length of the member. The secant
deflection is obtained by solving an integral over the length of the member.

So, the steps to calculate the deformations in stainless steel in Diamonds are:

1.

2.

You run an elastic analysis .

This results in a deformation calculated with the modulus of elasticity defined in EN 1993-1-
4 8§2.1.3 (which are included in the Diamonds material library).

As said before, this deflection is not always accurate.

Either

11



a. Calculate the secant deformation E;
Choose a combination. Diamonds will calculate the secant modulus using the
stresses in the combination you selected. Choose the same combination as the one
in which you want to verify the deformations.

Stainless steel deformation

5LS combination used for Es
(@ 5L5RC
2S5 HE
(Disls Qp
? Gonc

b. Calculate the secant deformation and redivide the internal forces
This option does the same as option ‘a’, but it will also redistribute the internal
forces using the secant moduli.

Analysis settings

Structural
« Analysis

(®) 1st order analysis

(O 2nd order analysis and calculation of global budking factor

max. number of iterations for nenlinearities: 50 =
[[] Take shear deformation into account for beams

* Global Imperfections

* Joints

* Concrete Cracking

4 Stainless Steel

Stainless steel deformation with Es

5LS combination for Es

~ Timber

? Cancel < Previous Mext = oK

Notes:

e The secant moduli are calculated based on elastic stresses, regardless of the cross-section
class of the member.

e The calculated deformation for stainless steel in Diamonds is only valid when the stresses in
the cross-sections (in the selected SLS state) are below the yielding strength of the used
stainless-steel quality. Diamonds doesn’t literally check this condition, because it is
supposted that when the steel verification is smaller than 100%, the stress requirement is
also met.

e As a simplification, EN 1993-1-4 §4.2 (9) allows calculating the variation of E; ., along the
member and use the minimum value throughout its length. But for stress levels above 65%
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of the yielding strength, this results in very high deflections. Thus this simplification is not
used in Diamonds.

6. Reporting

6.1. Bitmap export

The best way to create a suitable image for AO print, is using the Export to bitmap-function. Don’t use
the report manager for this. The images created with the report manager, are not of sufficient quality
to be printed on AO-size.

To create an AO-sized print:

e Set the visualisation of the model as you would like it to be printed.

o Hide/show the desired elements
o Rotate the model to the desired position

o Select the desired representation (@ , @’ , @

yerr)

o Hide/show the desired information on the model .

e Goto File > Export > Export as bitmap.
e Set the bitmap width to 14000 pixels.
This limit is increased from 8000 in Diamonds 2021r03 to 14000 in Diamonds 2022.
e Set the bitmap height to 14000 pixels/ 1,41 = 9929 pixels.
The W/H-ratio of an AO-paper is 1189mm/841mm = 1,41.
It is important that the W/H-ratio of the bitmap has the same W/H-ratio as the paper size.
Otherwise, you risk that the image gets stretched while printing and thus lose image quality.
e Save the bitmap.
e Open the bitmap with Paint.
e Press CTRL + P and search for your PDF-printer.
Make sure the resolution of the PFD-printer is not set higher than 300dpi! If you choose a
higher PDF-printer-resolution, you risk again losing image quality.
e The pdf you just created can be send to a plotter.
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