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GUI improvements (esa.00)

Customisable User Interface

Customising the toolbars
It is possible to reshape the toolbars, add or remove buttons from individual toolbars and to define new tailor-made

toolbars.
N X
Reshaping the toolbar [
Each floating toolbar can be reshaped. Simply put the mouse cursor over an edge of the toolbar, '
click the mouse left button and drag. Moddi_ v X IH @
E le:
xample Modelling Tools v X LA £ e oe Lo
FEEE » R M e [

Hiding buttons from a toolbar
The users can hide from any toolbar those buttons that they do not use.

F i@ H ﬁ lﬁ ’q [ | v [ Activity toggle (currently OFF, last mode: by layers)
oy Customize... F 2 Activity by layers
c““-».,___ﬁ T @ Switching off layers of selected members
H__:R-H |T F—'l] Activity by selection [Selected members Onj)
. =
(SRR AR < o oo seccesnemseson |
| 1 F‘m Activity by working plane
<1 ™ [& Activity by clipping box
-y |T = Invert current activity
4| ™ -+ |T [F] Draw inactive members
|
) H"‘ﬂ-—,__‘ EesletToolbar , I
- ™y
) ) Customize |£|
Dialogue "Customize"
The Customize dialogue can be used for a s | Toolbars |
mo_dlfl_catlon of any existing toolbar and for Categories: Commands:
definition of new user-tailored toolbars. -
Basic 4 Visibilty selection mode o
Project
Tools fﬁ., Visibility selection accelerator
View )
Commands tab Geometry manipulations @ Save selection
This tab offers a list of all available toolbars (& Load selection
and their buttons. Modeling Tools 7 Fiterfor selection on / off T
When this tab is active, the user can drag-and- J‘:ﬁ‘g’nﬁrﬁman = 5 Fiter by service tree on / off =
drop any command from the dialogue to any Be Selection by mouse
displayed toolbar. =
Toolbars tab Description:
On this tab you can:
- display or hide any of the existing toolbars,
- reset the toolbar to the default configuration, &
L7l Close |
- create a new toolbar(s),

- delete you user-made toolbar(s),
- rename you user-made toolbar(s),
When you create a new toolbar, swap to the Commands tab and drag-and-drop the required functions on it.




Copying the customised toolbars to a different computer

The settings adjusted on one

.

computer can be easily | Options Li

transferred to another

computer. Environment | Templates Directories IOther | F‘rotec:tionl Code I

It can be useful, for example, if . _

one engineer works on several ~ Program directories

different computers or if a team Show directories for:

wants to share the same -

settings. I User setting files ;!
|D1'rectnries F T ¥

The settings made by the user |C:\Users\l:'avel.F'H.AHMESABW.lser\

are stored in folder for "User

settings files" that is defined in the Setup > Options dialogue.

This folder contains sub-folder Toolbars with files for individual toolbars. Each toolbar has its own file with
extension CTC: e.g. TB_Activity.CTC, TB_Basic.CTC, TB_Calculate.CTC, TB_Curves_Edit.CTC, etc.

If you want to transfer your settings to another computer, just copy these files to folder Toolbars in the User
settings files folder on that second computer.

Customizing the tree menu
The tree menu can be customized using a local pop-up menu.

A) Icons + captions

= C) Captions only

] Project Main x

™ Structure - Project

L i Structure

#-(F] Calculation, mesh 2

----- rﬂi Document [+ Caleulation, mesh

- Drawing Tools - Document

&8 Librares it Drawing Toals

&3 Tools [~ Libraries

-..209) Segment blocks [t Tools

=SS i Segmert blocks
1| L} [P
“,:%S 1| L} [ ¥

~as
D) Tooltips

If tool tips are ON and the window is to narrow to
display the whole item, the full name of the
selected item is shown as a tool tip.

ations l

ﬁ Drawing Tools
ﬁ Libraries
3% Tools

1‘| IF |r




Selections

Visibility selection mode
In the "normal” selection mode, you must select an edge of an entity in order to select it.

However, if the Visibility selection mode is activated, you may just put the mouse cursor anywhere on the
displayed member and it can be selected. The only precondition is that Rendering display style is active.

The Single selection mode toggle is taken into account in the Visibility selection mode.

Examples (the little cross in the blue circle indicates the position of the mouse cursor):
A) Single selection mode toggle set to FIRST FOUND

2D memer S1F

30 member 514
2D member 517

The cursor changes its shape when the program is in the visibility selection mode.

Visibility selection acceleration

When you use the Visibility selection mode, the acceleration can be used to speed up the manipulation with large
models. However, it is important to know that the final effect of the acceleration depends on the model of the
structure and that the acceleration may, under certain circumstances, even slow down the program response.

The principle of the acceleration is that the model that is displayed in the graphical window is converted to an
OPGL scene (a special graphical scene optimised for the graphical card) that is usually processed faster by the
graphical card. However, in order to allow for selections, the OPGL scene must handle also a list of all members
that are displayed. And this may be the core of the problem. If the "workload" related to the management of this
list exceeds the "workload" related to displaying of the graphical scene, the effect of the acceleration may be
negative. This can be better understood on the following example.

Let us have a structure model composed of 1000 members (beams and columns).



A) All the members have a rectangular cross-section. It is quite a simple task for the graphical card to display such
a simple shape (even if it is repeated 1000 times). On the other hand, the maintenance of the list of 1000 items is
a rather complex matter. As a result, if the acceleration is ON, the response of the program will be most likely
slower.

B) All the members have a circular (pipe) cross-section. It is more complex task for the graphical card to display
such a shape. As a result, the acceleration will probably have no effect. In other words, the time saved during the
display operation equals the time needed for the management of the list of the members.

C) All the members have a cross-section of a complex shape (e.g. a complex aluminium profile). In this case, the
time savings reached due to faster display operation are much greater than the time-losses due to the
management of the list of the members. Which means that the acceleration has a positive effect.

Small improvements

Remembering the state of tree in services

The program remembers the state (collapsed and expanded items) of every three menu. Whenever you re-enter
any service in the tree menu, its items are expanded or collapsed as they were the last time you left the service.

Picture in the Property window

When an already defined entity is selected (e.g. a column, beam, slab, shell, support, load, etc.), its properties are
displayed in the Property window. This feature has been now extended and the Property window displays also a
picture of the selected entity. This helps especially better understand individual properties of the selected entity.

Slide-bar in the Property window

If the Property window is too narrow to display the whole names of items, you can use a newly implemented slide-
bar to read the whole lines. Previously, only tooltip could be used to see the whole text of long items.

Zoom all by middle-button double-click
Function Zoom All can be easily invoked by a simple double-click on the middle button (or wheel) of your mouse.

Activity

Switching off layers of selected members

It is now possible to quickly switch off the activity of all entities that belong to the layer or layers of the currently
selected entity or entities. You can simply select one entity from each layer and deactivate the whole layers.

Introducing OpenGL streams

When a rendered model is displayed, a new technology of OpenGL streams has been implemented. The result is
that the model can be rotated, shifted and zoomed-in and out very fast — adjusting the view using key
combinations Ctrl / Ctrl+Shift / Shift + right mouse button + drag gives almost immediate response even for
extremely large models.

Scales improvements (esa.00)

General

In Scia Engineer 2008.1 the Scales toolbar and functionality have been upgraded. In former versions this
functionality was limited. Now the user is able to scale the items in the pictures more easily.



Add data

The user can define different scales for different add data. Some examples are shown in the figure. A different

scale is used for line supports and point supports. Similarly,
different scale can be applied to point load and line load,
which means that loads are clearly visible.

M Scales EI
Aiaemi g SH A =y
Current Il Cument
Auto E Data
Scale type | Real ratio =
Mutiplier 1
Bl |Loads
Poirt loads fcN] |240.00
Line loads [kh/m] 16,00
Surface loads JcN/m"2] 800
Temperature [K] 80,00
Translation ] 1.000
Masses [kg] [1.00
User defined AddData 1
B Result
Scale typs | Real ratic -~
Mutiplier 2
Reaction [kN] 1,00
Defornation [1:x] 1
Intemal forces JeN] 1.00
Straes [MPa] |02
Contact siress [MPa] 10
Unity check results "
Other resuts 2
= Symbols
Scale type
Mutiplier
Foirt symbols [m] 1.000
Line symbals [m] 0,300
Surfacs symbols [m] 0300
Structure nodes symbol m] |0.200
Local axs symbols [m] 0300
Other symbols [m] 1,000

In order to manage all these scale Félationships the user can use the scale manager. In this manager the user can
create different sets of scales and store them so that they can be used in other projects.

Results (esas.00)

The same options as for the add
data are available for the results.
In the Scale manager different
scale relations can be defined for
different results.

Auto scaling

When in a certain situation the
chosen scale is too big to for the
screen, the user can use the
auto scale option. This option will
scale the add data and the
results in such a way that they
safely fit the screen.

Scales v X

[emzls] 25]- @

Autofit scales for data

Add data together with
results

In the new “Scales” toolbar the user can
set a different scale for the add data (e.g.
supports, loads, etc.) and the results. This
can be very useful to point out some
specific results in the picture without
overwhelming the screen with the add
data.



Modelling

Member recognizer improvements (esa.26)

As a part of our BIM Engineering toolbox for engineers, the member recognizer functionality for converting
imported or ‘freely’ modelled solid CAD elements to 1D and/or 2D analysis members, or vice versa, has been
extended with the possibility to recognize and convert circular walls and cross-sections.

Recognition of circular walls

In version 2008.0 the member recognizer of 2D members was able to recognize only flat walls and slabs. In
2008.1 also walls of shape of circular arc are recognised.

Recognition of rectangular cross-sections

Recognition of 1D members from solids creates geometry of cross-section as an intersectional polygon of the solid
and a certain plane perpendicular to expected member axis. The result of this operation is always a cross-section
of the shape of a general polygon (general cross-section) in Scia Engineer 2008.0. In version 2008.1 this
procedure has been extended with additional recognition of cross-section shape which results in cross-section of
type “geometric-rectangle” instead of general polygon. This enables the users to handle the member as a
rectangular profile which is much easier than working with a general polygon: for example, editing of cross-section
dimensions by means of retyping the values, or also inputting and editing of reinforcement in Scia Engineer using
standard functions and templates. Rectangular profile also allows for the application of the automatic
reinforcement generator “AMRD” in Scia Engineer.

il 3
=3 h = .
nN21 Suuied
.
[
1 Gt
i s o
N2z
[ e 2 ) =3

Creating lines from defined text (esa.24)

Function Lines from text allow you to type a text message anywhere in the graphical window and treat the text as
lines.

It means that you can move it, rotate it, resize it, etc. like any other entity.
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Document

Miscellaneous improvements

There are only small improvements introduced in a Scia Engineer Document in version 2008.1.

Automatic names of pictures

Scia Engineer defines a name of the picture when it is sent to the document. The name corresponds to the
contents of the picture, e.g. which load case or type of result is displayed.

Possibility to copy a picture from the document to a clipboard

This feature works also for pictures generated by ChapterMaker.

Rotated header

New advanced functionality makes it possible to rotate the text in a table header to reduce the width of the page.

Standard | Adwvanced - Table | Advanced - Columnz / Rows | Lavout | Property
Caption | | E
Table Stylz
. ol > ] N
Automatic styles £ T r— T — T —
z SE | of | SE
Headsr stule Lable header = 7 = =
Rotated header M1 -4000| -3,000 0,000
Odd line style Odd line N2 -4,0001 -3,000 P_
M3 -4.000 4,000 0,000
Even line style Even line M4 -4 000 4 000 p
NS -1,000 -2,000 0,000
Parameters
Properties  defined by [ P BE5
parameters can be 0:5User\DocumentT emplates\EP_DSG_Elements.EP_StructMode [default]. otx
represented by parameter | Standard | Advanced - Table !-Evancea-_E-o_\Lm;’ FRows ! Layout | Property |
names or by their real || wmeintaee
ValueS in table Output in T Colurmn width [mm] Line(z]/Fowls] styles
Scia Engineer 2008.1 | Cood Uze Default Use table styles
! CoordY P
Document. 1 sz:dz Minmal |_—| Table header
: Della E_ ] Table line
Ficture Size [mm] Other
Width |§§ | Representation of parametric values
'___ 'i ‘ Yalug [Mame) v
Height |35 | Value
Narne
Walue [Mame
Preview
@ < - ~ &
g ET 2 | BEg
= A
NS -4,000 4,000 0,000 T
3 -1,000|  -3,000 P
WFS -1.0nn -2 0nn E
Reeady [en, 0/0/0 brops] ¥
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Load and other additional data

Free loads become real load generators

“Free loads” are a powerful tool for loading of both flat and curved 2D members such as walls, slabs and shells.
Definition of free loads is composed of their geometry, which is independent on geometry of structural members,
direction of load effect and a list of 2D members which are influenced by the free loads. Free loads are in fact easy
load generators.

Original load / generated load

Inserting of free loads is easy to use. Scia Engineer 2008.0 didn't provide clear view which 2D members are
loaded and in which direction. Scia Engineer 2008.1 introduces possibility to generate loads directly on 2D
members and display them. Generated loads are displayed in the same way as the rest of generated loads (wind
load, snow load, load transferred from load panels to members). They use different colour for their drawings and
their properties are visible but disabled - the users cannot change their values.

The users can easily check if their input is correct or some adaptations are needed. Free loads which are not
projected to any 2D members are highlighted to warn users, that their definition is probably not correct.

Below there are examples of usage of free loads in the next pictures.

'

Definition of surface free load on a cylinder — wind load

One definition of the free load can load more 2D
members Defined and generated load on a cupola

12



Generated loads in the Document

The side effect of the generation of “real loads” from free loads is ability to print them into a document. Both
possibilities are kept. The user can print definition of free loads and/or generated loads related to 2D members.

Improvements in definition of validity of free loads

Projection of a free load is done in its local axis Z. The user can influence which 2D members are affected by the
free load by definition of “validity” of the free load. This property of the free load has been extended by new
settings:

- “Z=0": only 2D members, which are placed in the same plane as the free load, are loaded,

- “Z>=0": 2D members, which are placed in the same plane as the free load and 2D members above this plane,
are loaded,

- “Z<=0": 2D members, which are placed in the same plane as the free load and 2D members below this plane,
are loaded.

Formerly defined settings (all members in the projections, definition Z level “from —to”) are kept.

FEM Analysis

Analysis after analysis (esas.45)

A new type of staged analysis is available, i.e. analysis after analysis. The purpose is to perform an analysis
which starts with initial condition from a preciously calculation. Different types will be available for the user

(A) A stability analysis with initial condition from a nonlinear analysis. Hence the stability analysis is preformed
taking into account of removed members, removed supports, initial stress and deformed initial mesh.

(B) A modal analysis with initial condition from a nonlinear analysis. Here the mode shapes are computed taking
into account of removed members, removed supports, initial stress and deformed initial mesh.

(C) Sum the result a nonlinear analysis with the result of a linear one. For example results of removed bracings
ware added with results of a seismic analysis.

13



Results improvements (esas.00)

The following improvements concerning results handling and interface have been done in the new Scia
Engineer release. At first, the results tree has been restructured into a more logical way taking into
account the new improvements on the deformations. We can take a short look at the following items
from the list:

Averaging Strip for Stresses

Averaging strips were available for internal forces. Now the same tool has been developed for stresses.

2D Member name in results

The 2D member name is now shown in the table output to see exactly in which 2D slab the FEM element with
corresponding result is located.

2D member -Internal forces
Linear calculation, Extreme : Local
Selection : &l
Combinations : CCA
Basic magnitudes. In nodes, avg. on macro.

Case Member elem mx my mxy VX vy

[kHmim] [[kHm/m] |[kHminm] | [kHim] | [kWm]

o =1 1 11,94 11,93 -2849 -33,48 -33,61
o =1 10 177 1,53 1,76 18,25 17,96
o =1 a1 11,94 11,93 B 26 -33,48 B7,03
o =1 100 1,77 1,53 -1 28 18,25 8,78
o =2 101 1,56 1561 1,37 13,44 0,03
o =2 101 1,15 A5 1,88 18,18 18,29
o =2 110 6,98 6,97 386 3|7 -12,70
o =2 191 1,56 1561 -1 B& 13,44 -18,29
o =2 200 6,98 6,97 -1 .21 3|77 358,80

2D Member Shortcut buttons

In the same way as for 1D members, shortcut buttons are now available for 2D members.

SE+ GE— M= My DEF
E3 £33 £3 =3 &3
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2D Member Local extremes

2D Member Detailed results

vertexes

Results of a FEM
mesh element or
mesh node can
now be viewed
directly by simply
clicking on a finite
element node
(FEN) of the mesh
in a 2D member or
on a centroid finite
element node
(CFEN)
represented by a
vertex point.

in mesh elements or

Combined 1D and 2D Deformations

Visualization of
results using local
extremes is now
available for sections
in 2D elements. The
max/min values for
local parts of a
section are now
visible.

Values for loadcases | %]

Valus in imﬁ [s2
| (et vales - my I
Crooument: ]

Coordinate
%= 0,750m
Y= 4,T50m
Z= 0,000 m

ZDmac: 51 A~
inode 100 : 261 khmdm
LCT: 0039 kNmm < 1,35
L2 117 kMmdm * 1,35
LCE 034 kNm/m * 1.50
inode 102 : 4,63 khmdm
LCY: 070 kMNmim * 1.35
LCZ 204 kNm/m * 1 .35
LC3: 066 kMm/m * 1.50
inode 113 : -0.27 khmv/m
LC1: <007 kit = 1.00
LCZ <020 kMerw'm = 1,00 w

_ Coee |

A new service has been developed, showing the
combined deformation of 1D members and 2D

members. In the past, only separate deformations for
1D and 2D elements were represented graphically. Now
both can be shown at the same diagram.
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Absolute 1D member deformations & Resultant

A new structure definition is available in the
service ‘deformation on
absolute deformation or global deformation

results instead of relative.

Properties 3 X

|Defu:urmatiu:uns ar mermber (1] j W N

M arne Resultz2

Selection Al -
Type of loads Monlinear combinations Z
Monlinear combinations MC-ph.2 - Stagel hd
Filter Mo hd
Structure | (lobal deformation hdl
Walues Iniial

Extreme r[-:l“lefsh ;

Lol GEIS;I-I“dEefDrmatinn

Filter for Profile Library (esa.00)

Profile Library filter |f-‘all cross-sechions

Amenican
Britizh
European
Finnizh
elete Germnan
[nidian
Japanesze

Al crogz-zectiong

Because of the growing number of steel cross section types
from various suppliers and/or countries in the steel section list,
a filter is added to the profile library to be able to limit the
number of selectable cross-section types depending on the
selected region.

The specific cross-section user list of cross-section names or
the dimension list for the optimization of cross-sections, to do
the design of 1D-elements, is maintained as before.
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Soilin Improvements (esas.06)

Settlements

In the results branch in Subsoil — Other data the user can view the settlements. In a preview the user can review
the settlements in each finite element.

x
Results X
—| Preview x
ﬂ B s =0 W 3-8 B0
* 52 7,500 2,500 2,488
A 53 7,500 3,500 2,534
| 54 7,500 4,500 2,488
R x 55 7,500 5,500 2,284
[l Settement 00 =] V0 Y 7 56 7,500 6,500 1,717
e 57 8,500 0,500 1,358
s 3 = 58 8,500 1,500 1,718
Fiter Mo = 59 8,500 2,500 1,836
Values w =l 60 8,500 3,500 1,863
61 8,500 4,500 1,836
62 8,500 5,500 1,718
63 8,500 6,500 1,358
.| BRH1 1,000 6,000 0,000
BH2 4,500 3,500 2,953
— BH3 5,000 4,000 2,028
Soil Stress Diagram e Hw < - v
Preview =p>

Generation of Vertexes (Soil Points)

When the user clicks on the button ‘Soil Stress diagram’ in the ‘Soilin — Other Data service’ Scia Engineer
generates vertexes (Soil Points). These vertexes are generated in centroids of 2D mesh elements. Vertexes are
only generated on those 2D elements which have Soilin support data defined. After generation of the vertexes,
Scia Engineer prompts the user to select a vertex for which the Soil Stress Dialog should be displayed.

Sell Struture Strength

39| XK= 5500 m | Y= 3,300 m
Results x

8] Subsol - C parameters
- 1 data

Praperties b3
Subsail (1) - Sa 7 7
HName Subsoil - Settlem...
Selection Al bl
Filter No -

w -

Y | SerdPcture to Decument

80 3.8 L
LB NI S S SO TR |

Lemst Depth = 3,575 m

Soil Stress Diagram 333
Preview 3>
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Document ChapterMaker

The soil stress dialog can be inputted in the document of Scia Engineer. The ChapterMaker can be used in
combination with the table borehole profiles.

Project
T G
NEMETSCHEK [5ooorimion
Scia Author

1. Borehole profile

1.1. Borehole profile - BH2

Type Name | Name |Coord X |Coord Y
m m
Boehole pofile |BHZ 2500] 2500 Document =
1.1.1. Subsoil - Soil Stress Diagram DOC-Default v B
Hame Soil Stress
BHZ =@ Default

=[] Borehole profile (Borehole profiles)
[T subsail - Sail Stress Diagram

New | Cloze
ER=0x

1.2. Borehole profile - BH5
Type Hame | Hame |Coom X | Coord ¥

Boehcle profie [BHS 2000 1,000

1.2.1. Subsoil - Soil Stress Diagram

Hame Soil Stress
BHS
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Design of concrete structures

Miscellaneous improvements

Improved Recalculated Internal Forces for Design and Checks (ESACD.01)

In 2008.1 the recalculated internal forces are available in each branch of the concrete design and checks. It means
that the recalculated shear force due to support conditions is used in design and checks or that the recalculated
internal bending moment My is used in design, crack proof and response check.

Improvements in Column Design (ESACD.01)

Series of improvements have been done to solve issues regarding the design of reinforcement in columns.
Defaults should now automatically lead to an exact design of theoretical reinforcement areas. The user can clearly
distinguish the amount of required reinforcement in the corners and in the directions y and z (for rectangular
shaped cross-sections).

Design As NEN 6720

Linear calculation, Extreme : Member
Selection Al
Load cases | LC2

Main reinforcement for selected columns

Member d Case N M d As r Reinfcor Reinfec| y Reinftot W/E
] ndl | peNR | RS !
M A Reinf
[kNESA] [PaHeA" EUE
B1 0,000|LC2 -10000,00| 41586,02 0|4d40{FeB 500} [10d40(FeB 500) |26d40(FeB 500) 142
4156,02 22673 12d40{FeB 500)

Secondly, it is now possible to perform checks including the recalculated internal forces due to code-required 2"
order effects. Correctly recalculated forces are taken into account automatically and the user can check his design
for the required internal forces.

Cmss-sedmnl Loads} Strain  Stress WStram BDW Stress 3D| Forces 3D| Stress/strain d\agram]

Stress [MPa]

760

4 "3
LRt

Dirmensioning is drawn in the direction of in-plane
gradient of the strain plane [mm]

eps oo=-32 8766 *1e-4 » eps cclim=-35.0000*1e-4
eps 5c=-27 9716 %Te~4 > eps sclim=-325.0000 *1e-4
eps st=23.3826 ¥1e-4 <eps gtlim=325.0000*1e-4
The min. start eccentricity (20 = 1F300) was used. (142)

Additionally, there many improvements have been done in the calculation of eccentricities. Now the eccentricity in
one direction is influenced by the eccentricity in the other direction. Special rules have been implemented to define
the maximum eccentricities per direction, eymax;€zmax. AlSO a new reinforcement design method for uni-axial
calculation has been introduced. In the summaring method the reinforcement will be separately designed in both
directions and summarized. In the maximizing method, the reinforcement will be separately designed in both
directions and only maximum will be evaluated.
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Finally, it is now possible to perform a design of L- and T-shaped cross-sections. In a reinforcement template, the
user defines the locations of the bars. By gradually increasing the reinforcement diameters for the bars in the
corners the program checks the cross-sections and if it satisfies. Therefore, Scia Engineer has now an effective
solution for the design of columns and shear walls in seismic regions.

z

i

CONCRETE QOVER 30 mm

2x FelB 500 }20]
2Zx FeB 500 (20

420 mm

GO0 mm

r'a
COMNCRETE GOVER 30 mm

FeB 500 (20)
2 Fed 500 (20)

2x FeB 200 }20]
2y FeB 500 (20

CONCRETE QOVER 30 rmm

)

180 mm

Concrete: C35/45
Stirrups: 2x FeB 500 (8) Dist= 400 mm
Stirrups: 2w (8] Dist= 400 mm

CONCRETE GOVER 30 mm

20mm | 240 mm

A

450 mm

Main reinforcement for selected columns

Member| d Case N M d M d Calc. Asr A user Reinfre Reinftot W/E
[ ] | N | kefS | type | DR | GaWSH 9
B1 0,000(LC1 ‘-500,00 31,8?‘ 30,17‘0 ‘ 1571‘ 2109[5¢20,0 5x20,0(15?1)+?d20(FeB‘ 142
500

Explanation of warnings and errors

142 |The min. start eccentricity (g0 = 300} was used

Single Check for Column Design (SnapCheck) (ESACDT.01)

The check for single sections in a column has been improved. Today, the user can clearly see the locations of the
reinforcement scheme and check the number of bars per edge of the cross-section. A numerical overview is given
with the reinforcement amount per direction.

N COMCRETE QOWER 52 mm
—
B oR OB @& B B B2
£ £
g @ 2 |E
] ]
o o
= ol B @ |x
w w
E 3 3
= w w
= ] ]
w B B &
o o
g g o |5
© © 24x FeB 500 (40)
2 R R B8 B B B Concrete: C35/45
N— CONCRETE (OvER =T Porm St!rrups. 2% FeB 5.00 (81 Dist= 400 mm
Stirrups: 2x (0) Dist= 400 mm
| 1000 mm |
A A
Detailed results
A_s.red,cor=5026.5480 mm ™2 A_s.usercor=0.0000 mm™2 A_s.totcor=5026.5480 mm ™2
4_s.reqedy=12566.3706 mm™2  A_s.useredy=0.0000 mm"2 A_stotedy=12566.3705 mm"2
4_s.reqedz=125663705 mm™2  A_susered,z=0.0000 mm”2 A_stotedz=12666.3705 mm”™2

As5=201.3274 mm™2/m
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Improvements for EN 1992-1-1 (ESACD.01.01)

The omega value (reinforcement ratio), acc. to Clause 5.8.3 is now taken into account in the SnapCheck of
columns. This results in more adequate recalculated internal forces. Moreover, if the user estimate is
underestimated relatively to the final design, the user obtains a warning that the estimate was incorrect.

Improvements for EN 1992-1-2 (ESACD.07.01)

A new interaction diagram has been introduced for the capacity checks according to EN 1992-1-2 (fire resistance
of buildings). Due to some flaws in the EN code, Scia Engineer had responded sometimes with really strange
results. With the new diagram the user can clearly see that the results in Scia Engineer are accurate, although not
always as expected. (The declining branch in the concrete stress/strain diagram causes the problems with the
diagrams design.)

DOrawini

B | QUM R G| Showmesh Showpoms Render CippingBox ToolTips

Cose |

Figure 1 Interaction Diagram for a capacity check according to EN 1992-1-2.

Improvements for prEN 10138 (ESA.00)

Although still in prEN status, the diameters and material grades for the prestressing materials according to prEN
10138 have been fully implemented in Scia Engineer. If the prEN 10138 becomes official, the code will be

finalized.
Y 177057-3,3 ﬁ Y186057-9.0
Y177057-36 a
¥1770357-11 = Code independent
Y177057-12,5 Material type
F17a57-12,9 Thermal expansion [m/mk] 0.00
ii;;gg;ﬁgé Unit mass [kgim”™3] 78500
¥177057-15,7 E modulus [MPa] 185000.00
¥177057-18,0 Poisson coeff 015
¥ 1820575-15,2 Independent G modulus [m}
¥ 186057-6,3 G modulus [MPa]
¥ 186057-7,0 Log. decrement 015
V18605780 Calaur |
MEECE ) Specific heat [J/gk] £.0000&-001
iig:gg;ﬁgjg Thermal conductivity [W/mk] 4.5000e+001
Y186057-110 Diameter [mm]
Y186057-11,3 Area [mm”2]
¥ 196057-12,5 B prEN 10138
¥186057-12,3 Characteristic value of maximurm forc..
Y186057-13,0 Characteristic 0,1% proot farce (Fpl.1...
¥186057-15,2 Total elongation at meximum force (4
Y186057-15,3 Fatigue stress range (Fr) [MPa]
¥186057-15,7 = EN 1992-1-1
xig:gg;éjé:; Eﬁﬁrﬁcfer?sﬁctﬂels‘\le stn:jn?th (fp,lf) £M
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Improvements for EN 1168 (ESACD.06.01)

The new shear formula has been introduced, according to the revision of EN 1168.

For prestressed single span hollow-core slabs without shear reinforcement, the shear resistance of the regions
uncracked by bending (where the flexural tensile stress is smaller than fiy 05/ Vo). the shear resistance should be
calculated with the following expression:

b, )
o = g0 (VUeF + 0y 00 =7,

where

oy(v)= i;{{{; + W} P (I, )} - # oY, — v) (positive if compressive)

L S AL Sc()«Y, 1)) dR (1)
= . — & - *°
T (V) b.() !§=l { y / + Pl(y)] i }
Figure 2 Clause 4.3.3.2.2.1 according to EN 1168 revision Al.

Improvements for 2D Concrete Elements (ESACD.02)

Today it is possible to assign 2D-concrete member data to various subregions. Therefore, it is much easier to
perform reinforcement design for different areas of a floor system. Also the position of the view flag can be
changed easily, so the problem with the display of adjacent walls and floors is solved.

WeW= |5 ec=1.dry

Figure 3 Concrete Member Data for the Slab and its Subregions.
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Another improvement we can find in user scale isolines. The user-defined isolines can be directly accessed by the
user using a library of user scales.

n1 [kN/m]
405.04

360.00
300.00

240.00
— — - 180.00
120.00

§0.00

-60.00

| |
| |
[ [ 0.00
| |
| |

-113.66
L) TRIAY FE AT S

= E R RS = RS
! i
| i o
L O
| ) =
| il ik
|
A HH
T r]' - ] — ‘1-1 T | - ———
‘ 9600 L
l |
Figure 4 Pressure only analysis (using esas.44) for a precast wall.
As_lo1 [mm*2/m]
120-150.0
100-150.0
- 8.0-150.0
60-150.0
0o
i
)
% o
&
T ot
5
] -

‘ 9600 L

| \
Figure 5 User scales isolines for reinforcement according to EN 1992-1-1. (after pressure only analysis).
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Code Dependent Deflections 1D/2D (ESAS.18/ESAS.19)

The deflections calculated according to stipulations of the code have been renamed from Physical Non-
Displacement to Code Dependent Deflections. We hope that this terminology will cause less confusion with the
module Physical Non-Linear Internal Forces (ESAS.16). In the code dependent deflections, the deflections of a
beam/slab are calculated using stipulations of the code, in the module PNL by using the new stiffnesses of the
cracked cross-sections.

For the EN code the additional and total deflections are now calculated for 1D and 2D-elements. Both deflections
(additional and total) can now be checked according to the values in the concrete setup.

The calculation for 2D-elements with or without practical reinforcement areas always takes into account the total
maximum amount of reinforcement per finite element.

Check of Joints for Composite Cross-section according to NEN 6720
(ESACD.01.03)

Today it is possible to define a joint and set the appropriate properties (smooth, rough) for a phased cross-section
and perform a check according to clause 8.2.5. of NEN6720.
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Allplan

Allplan Improvements (esa.28)

More ways to import the structure from Allplan, also solids are implemented
in interface

Member recognizer allows the user to handle shapes created in Allplan using clipping easier than direct transfer,
because it works primarily with the whole 3D volumetric shape. Therefore, e.g. skew walls and slabs, as well as
walls or slabs with large openings, are handled with respect to their final shape, and not to the way how they were
created in Allplan. Member recognizer has been introduced to Allplan — Scia interface to be run directly during

import.

It is possible to choose way, how to import the structure from Allplan with respect to recognizer function. It is
possible to choose one of following options:

standard import (same as in Scia Engineer 2008.0 and previous versions),

import all architectural members as solids. It is expected that the user makes members from solids using
member recognizer functions. This is the safest way of creation of analysis model from the shape
imported from Allplan, because the procedure is fully under control of the user and he can decide about
the most suitable analysis model for each entity (for example if a narrow architectural wall is to be
modelled as a wall or as a column etc.) When handling with large and complex structures consisting of

many parts, it is possible to use multiple selections with filtering with respect to member type or materiel
etc.

input architectural members as solids and run recognizer directly during the import. This fastest way is
useful in case of very good quality of imported architectural model with respect to its topological
correctness, precision and proper dimensions.

Export of circular stirrups to Allplan (in templates)

Circular stirrups are allowed in Scia templates.

|
P s eiegE omme | L.J]d’ plalulejsmiE mEy] ] » FaDs —Fdaasaep e B M

=10 x|

FOC —+ e ADGS -8

|i= I A .
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Clash check improvements

Clash check has been extended in version 2008.1. It is possible to run clash check not only for structural members
and solids, but also for reinforcement bars. So, it is possible to import structure with reinforcement bars from

Allplan to Scia Engineer and perform clash check for the whole geometry of structure (formwork) as well as for
reinforcement bars.

IFC improvements

Import / export improvements (esa.00)

Import and export of welded and composite cross-sections

Composite cross-sections can now be imported into Scia Engineer.

All cross-sections defined in Scia Engineer and consisting of several partial cross-sections (welded, composite,
built-in, etc.) are exported as composite cross-sections.

b

Ll
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Import of rolled cross-sections

If a rolled cross-section is stored in the IFC file including its name, it is imported into Scia Engineer as a rolled
cross-section.

Code selection

During import, the user can select national standard for the project.

Export of 2D members with cut-out

2D members defined in Scia Engineer with cut-outs are now exported to IFC file.

Layers as storeys

IFC building storeys are now imported as layers. Similarly, when a project is exported into IFC, layers are exported
as IFC building storeys.
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CADS RCBD modules integration

Reinforced Concrete Beam Designer (ESACD.01.08)

With this updated feature it is now possible to use Scia Engineer together with CADS RC software. After making
the design in Scia Engineer the user can use the CADS RC software to make the detailing as shown on the figure
below (more info can be found on http://www.cadsglobal.com/cadsrc.html).

A AutaCAD - [RCBEAM.OWG]

of % % °° B nEgars h |§| BYLAYER
T T8-23-200+ 11 T8-23-200+
M TE-24-200 , K T TE-24-200
1 [ 1
ATz
21122272+ L2TIE-21T2s
2Ti2-2 ?I FR
n il e
H\ i l t } ‘\ ”
AT 4 i
{ E] .
Litraze C 4Ti2-28 L4Ti2-22 B2
PILE 23 PILE 24
288 s888
3] : 5
[
7=l kg
£[7] EE p—
BE Y
D c-C
ELEVATION GROUND BEAM 02 (450mm wide x 600mm deep)
= |
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ODA applications

Mixbeam (esamd.00, esamd.01.06)

Scia Mixbeam is a specific program made for the calculation of composite beams. It calculates internal forces and
determines automatically the stresses in the composite sections in construction stages. Specific checks for
composite beams can also be performed.

D G Yew Setp pep
J#E o DY RAOD

le gt 2mis mmwe s

Fwagy

Based on the environment of Scia Engineer with state of the art technologies, Mixbeam represents a simple
interface dedicated for the calculation and design of composite bridges. Before calculation and checks, the
program helps the user input easily the structure, loading, combinations and construction stages.

r

The whole study can be done in a very structured way and graphically. This gives the user a method to work faster
and with fewer errors. The project made in Mixbeam can also be imported to Scia Engineer. In Scia Engineer the
user is able to adapt the whole project in the well known Scia Engineer environment.
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Special modules

Pipelines improvements (esas.31, esas.28)

Document
New Pipeline items can be inputted in the document of Scia Engineer.

New document item E|

=4 Pipeline ~
¢ SCIA Pipine Wizard Data B
] Pipeine System
] setup pipeline wizard
] Pipelne points
[T] Pipeline Elements
[T] BendTable
D Stages pipeline wizard
[] Pressure compartments
[] valves Settings LS
[] zones horizonal settlements
[] soil data: horizontal and vertical
[] soil data: soi friction
] Tube check data
1Y, Tube check axial
I Monlinear soil spring - reaction
L Monlinear soil spring - intensity

&, | Tangential calculation h
o x o 7, L -_—
Document & || ﬁ@ (et 1 default - i
| DOC-Default v .|
Projset
= T
& oo o
[C] Pipeline System Scia Ruthar
[C] setup pipeline wizard 1. Pipeline System
[C] Pipeline points s
[C] Pipeline Elements &
[C] BendTable
) . 4
[C] stages pipeine wizard _—
[C] pressure compartments N
[[] valves Settings I . .
[C] zones horizonal settlements “on —
. . . .
[C] soi data: horizontal and vertical i
[C] soi data: soil friction o
2. Setup pipeline wizard
fatup Information Vake
Fixed leng of pipe cndings (] J
Facior for lengh of reduced siifness ot She end of the bend 0.5
Facwor for lengh of reduced sifness between bend anges 1
MNew | Close remaiation distane for poiets: of e ke snape (] 2
Detaun pressde or Compding e redused fexioity fasior kp [Sar] |0
Ha | (1
3. Pipeline points
Proper‘ties R x Palnt |Plpe||ne| n-’:u I‘:ﬂ | ns“ | Bemm:]adlns Vabe
1|=D0 oo oo o0 000 |NO
|Tab|e (1] - V 2|HoD 500 [1-] [-1-] 00 |YES
3|=D0 9500 oo o0 QO0|YES
4 |HDOD 10000 oo o0 000 |ND
[ Soil data: soiliiction o e as| = o
- B . 2 T El L -3 100,00 20,00 000 500 |N0
Caption Soil data: soil friction o | | | ae bt
— 1|~ 1 000 20,00 000 000 N0
VISIbIe E yES i =: -':1 oo oo o0 000 |ND
3 |Pipeiined [3--) 2000 [-1-] 000 |ND

Prefer one page O
Filter All j 4. Pipeline Elements

u..m| Pl |M|m I'hlu-| s |Imo"‘¢m\n. nmnmm'mw'vumut Angala]
[i]

T[T 5]
b ey Pty
piky

T
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Deformations

It is now possible to review the real (absolute) deformation of the pipeline in a certain stage.

¥ Scia Engineer - [2D frame leiding 30m optillen+100b druk.esa : 1] FR French (Belgum) B E‘E‘g‘

@ Eile Edit View Libraries Tools Modify Tree Setup Window Help -8 X

DEE 9> B2 nimelkidgzon- - WESBLUTBHEE SALRID. &£, 2obse AAKQANLTE . IO I A=
= FREAF [ Eo&e 5 R BB 4 Db iy . 000 00SE TR R Rl B S sa . o5 .
Results ax ﬂ

7¥ Displacement of nodes
2-£ Supports
4% Reartions
t Resultant of reactions
§| Foundation takle
t Modal space support resultant
= Beams
T Intemal forces on beam
Defe bearm
= Relative deformation
B, Member Stress
T Shear stress
'»'1’(3 Connection input
3% Connection Forcas J
[ Bill of material N
K Calculation protocal

30995.0

i, I WF
Properties 2 x

‘Defurmatlons on member (1) ﬂ AT

Name Deformations on member
Selection All

Type of loads MNonlinear combinations
Nonlinear combi... | NC-ph.4 -inwendige druk
Filter No

Structure Global deformation
Values uz

Exireme Global

Drawing setup

Section All

\4|E |4\4\<\4|4|4\4

@)@ |4 Ll 2 055 ok 08 B8« | n

Command line

B T 1 I i
Refresh prd
Preview >> || [Command>

m Ready

Snap mode | Filter off Current UC: mm

External application checks for MS Excel (esa.06)

With this brand new module, a Scia Engineer user can integrate input for and calculation output from their MS
Excel files for nodes and 1D members into the general Scia Engineer environment. The final outcome will be
similar to the actual advanced checks in Scia Engineer and input and results can be visualized in the current
graphical Scia Engineer user interface and in the document.

A lot of engineers still perform a number of (advanced) company specific or user checks into MS Excel. The
intention of this module is to enable these special checks into Scia Engineer. The user is able to send input data
and intermediate results from Scia Engineer (like internal forces, members data, dimensions ...) to the Excel file(s)
and to obtain the results of this MS Excel calculation graphically on the beam or in a table in the document. A copy
of a part (a range of cells) of the MS Excel file can be added into the document.

The external application check is created as additional data on a 1D member, containing all the necessary
mapping information for defining the connection to specific cells in the user appointed MS Excel files. Once the
link to a MS Excel check is defined it can be stored in a library and used in all future projects.
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1 Bendi ng data

Mame Bend1
B Parameters
Gamma M 3
Blastic Check ]
B | Geometry
Extent
MRd = W—fy gos:rtion x1 EEEE
y osition x2 1,000
Coord. definition Rela hd
Origin From start Rl
Cancel
Preview
BES | |m0 Wil T defaur - B default - B E
Customcheck
Linear calculation, Extreme : Global
Selection © All
Load cases : LC1
The check was executed according to the following user defined Excelfile(s):
D:\ESA_ExceliExcel_Example_1iExcel_Example_1 xls
Type Name Data ‘ Css ‘ Material ‘ dx ‘ Case ‘ uc
[m] []
Custom check |Bend1 [CS1 - IPE200 |8 235 [ 3,000 LCA \ 1,08
Name FIB1
E  Parameters
Detemination of factor k Plzstic rotation __v‘j
B | Geometry
Bxtent
Position x1 0,000
Position x2 1,000
Coord, defintion Rela -
Crigin From start .__V_j

Cancel

<d|
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